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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIUIMHE SBIISIETCS YAaCThIO IPOrpaMMBbl TOATOTOBKHU CIIEUAINCTOB
cpeanero 3BeHa no cnenranbHoct 09.02.03 I[IporpaMmupoBaHue B KOMITbIOTEPHBIX
cUCTEMax

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
ITO/J1.00 ITpodunasHbIe 001IE00pa30BaTEIbHBIC TUCITUILINHBI.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUNIMHBI

PesynbraTel Ne @opMHUpyEMBIN PE3yJIbTAT

OCBOEHUS Pesynprara

JVCLUTUIAHBI

JInyHOCTHBIE 1.1 POCCUHCKYIO IPAKIAHCKYIO HICHTUYHOCTh, MAaTPHUOTHU3M,
pe3yJIbTaThl YBAJKEHHUE K CBOEMY HAPOAY, UyBCTBA OTBETCTBEHHOCTH

nepen Pogunoin, ropaoctu 3a cBo kpai, cBoro Ponuny,
IIPOIIIOE ¥ HACTOSAIIEE MHOTOHALIMOHAJIBHOIO HApOaa
Poccun, yBakeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0,
(daar, ruMH);

1.2 IPaXKIAHCKYIO IMO3HMIIMIO KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTRA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa U
00s3aHHOCTH, YBaYKAIOIIET0 3aKOH U TPABOIMOPSIOK,
00J1a/1a10111eTO YyBCTBOM COOCTBEHHOTO JJOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMNOHHBIE
HaIMOHAIBHBIC U 00IIEYEIIOBEUECKIEC TYMAaHUCTUICCKUC
1 JIEMOKPATHYCCKHE IICHHOCTH,

1.3 TOTOBHOCTH K CIIy>K€HUI0 OTEUECTBY, €ro 3allUTE;

1.4 c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHO! MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJIBTYp, @ TAKXKE Pa3THIHbIX (POopM 0OIIECTBEHHOTO
CO3HAHMs, OCO3HAHNUE CBOETO MECTA B IOJIUKYJIBTYPHOM
MHpE;

1.5 c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U
CaMOBOCIIMUTAHUSI B COOTBETCTBUU C 0OIICUEIIOBEUECKUMHU
LEHHOCTSIMU U UjieajaMy IPakIaHCKOr0 OOIIECTBA;
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TFOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSATCIBHOH,
TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJICHUE B MOJUKYILTYPHOM
MHpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMH JIFOABMH, JOCTUTATh B HEM B3aMMOTIOHUMAaHUSI,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CIIOCOOHOCTh TPOTHUBOCTOSTH UIC0JIOTUH
IKCTpEMHU3Ma, HallMOHaIN3Ma, KceHodoouu,
JTUCKPUMHUHAIIUU 110 COIUATIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETAaTUBHBIM COIIMAJILHBIM SIBJICHHSIM;

1.7

HaBBIKM COTPYJIHUUECTBA CO CBEPCTHUKAMU, JE€TbMHU
MJIQJIIIETO BO3PACTa, B3POCIBIMUA B 00Pa30BaTEIHHOM,
OOIIECTBEHHO MOJIE3HOU, yueOHO-HCCIIEI0BATENbCKOM,
NPOEKTHOW U APYTUX BUAX ACSITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEYECKUX LIEHHOCTEH;

1.9

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIC
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU;
CO3HATEIFHOE OTHOIICHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCIICITHON
npo¢eCCUOHATIBHON U OOIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYAst 3CTETUKY
ObITa, HAYYHOT'O ¥ TEXHHYECKOI0 TBOPYECTBA, CIIOPTa,
0OIIeCTBEHHBIX OTHOIICHHMIA;

1.11

NPUHATHE U Pean3aIuio IEHHOCTEH 3J0pOBOTO 1
Oe3omacHOro oopasa >KM3HU, TOTPEOHOCTH B (PU3UYECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN ACSITETbHOCTHIO, HEMPHUITHE BPEAHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE
K (U3nYecKoMy U MCUXOJIOTHYECKOMY 310POBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTHX JIOEH, yMEHHUE OKa3bIBaTh
IIEPBYIO MIOMOIIIB;

1.13

OCO3HaHHBIN BBIOOp OyyIIe npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIICHHE K MPO(EeCCHOHAIBHON NeATeTbHOCTH
KaK BO3MOXXHOCTH YUYacCTHsI B PEIICHUH JTMYHBIX,
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OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHATBHBIX
npo0JieM;

1.14

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIJICHUS,
IMOHUMAaHHUS BIIUSIHUS COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME NMPUPOTHOU U COL[MAIIBHOM
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON
NEATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHE K CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeamMeTH
bI€ PE3YJIbTATHI

2.1

YMEHHE CaMOCTOSITEILHO ONPEICIIATh e/IH
NESITENLHOCTH Y COCTABJIATH IIJIAHBI €SI TEILHOCTH,
CaMOCTOSITEIILHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JACSATEILHOCTD; UCTIOJIb30BATh BCE
BO3MOKHBIE€ PECYPCHI JJIs1 TOCTUKEHHUS MTOCTABICHHBIX
1enel U peaausaliu IIaHOB JAesTeIbHOCTU; BEIOUPATH
YCIICIIHbIE CTPATErUH B PA3IMUHBIX CUTYAIlUsX;

2.2

yMEHHUE MPOyKTUBHO 00IATHCA U B3aUMOJICHCTBOBATH B
MIPOIECCE COBMECTHOM JIEATEIILHOCTH, YIUTHIBATh
TO3HIIMH JPYTHX YUYACTHUKOB JCATEIHHOCTH,

¢ pexkTUBHO pa3pemniaTh KOHPIUKTHI;

2.3

BIIaJICHUE HABBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCIIEIOBATENICKOW U MPOEKTHOW €SI TETbHOCTH,
HABBIKAMH pa3pelieHus mpooaeM; CIOCOOHOCTh
TOTOBHOCTB K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pELICHUS MPAKTUYECKUX 3a71a4, IPUMEHECHUIO Pa3InYHbIX
METOJ0B MTO3HAHUS;

2.4

TOTOBHOCTB U CIIOCOOHOCTE K CAMOCTOSITEIbHOMN
MH(POPMAITMOHHO-TI03HABATEIHHOU €SI TEILHOCTH,
BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMUHBIX
HMCTOYHUKAX HH(POPMAIIUN, KPUTHIECCKH OICHUBATD U
HHTEPIIPETUPOBATH HHGOPMAIIUIO, TIOTYyIaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPeICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pEIICHNY KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMI0EHUEM TpeOOBaHUM
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus], MPaBOBBIX U STUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30TIaCHOCTH;
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2.6

YMCHHUC OIIPCACIIATh HASHAYCHUC U (bYHKI_[I/II/I Pa3JINYHBIX
COLMMAJIbHBIX HHCTUTYTOB,

2.7

YMEHHE CaMOCTOSITENBHO OLICHUBATh U IPUHUMATh
pELICHMs, ONPEACIIAIOIINE CTPATErUI0 TOBEICHUS, C
YYETOM T'PAKIAHCKUX U HPDABCTBEHHBIX LIEHHOCTEM;

2.8

BJIAACHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO,
JIOTUYHO U TOYHO H3Jiaratb CBOIO TOYKY 3PCHU:I,
HCIIOJIB30BATh aACKBATHBIC A3BIKOBBLIC CPCACTBA,

2.9

BJIaJICHUE HABBIKAMU MTO3HABATEIILHON PeQIICKCUHU KaK
OCO3HAHMS COBEPIIAEMBIX ICHCTBUM U MBICITUTEIIBHBIX
MPOILIECCOB, UX PE3YILTATOB U OCHOBAHHH, TPAHUI] CBOETO
3HAHUS ¥ He3HAHMS, HOBBIX ITI03HABATCJILHBIX 3aJ1a4 U
CPEJICTB X TOCTUKCHUSI;

IIpenmeTHbIe
pe3yabTaThl

3.1

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATHKE KaK
YaCTH MUPOBOM KYJbTYPhl U O MECTE MAaTEMATUKHU B
COBPEMEHHOW IMBUJIU3AIMH, O CIIOCO0aX OMUCaHUs HA
MaTeMaTUYECKOM SI3bIKE SIBJIEHUU PEaIbHOIO MUPA;

3.2

c(OpMUPOBAHHOCTb MPEACTABICHUI O MaTEMATUYECKUX
HNOHATHUAX KaK O BXHEHIIMX MaTEMAaTHYECKUX MOACIIAX,
IIO3BOJISIONIMX ONUCHIBATH U U3Y4YaTh PA3HBIE NPOLECCHI
U SIBJICHUS; IOHUMAaHUE BO3MOKHOCTH
AKCMOMaTUYECKOr0 MOCTPOEHUSI MAaTEMAaTHUECKUX
TEOPUH;

3.3

BJIaAACHHUC MCTOdaMH NOKA3aTCIbCTB U aJIF'OPUTMOB
peuiCHusd; YMCHUC UX IIPUMCHATDH, IIPOBOJAUTDL
AOKa3aTCIbHBIC PACCYKACHUS B XOAC PCUICHUA 3a/1a4,

34

BJIAJICHUE CTAHAAPTHBIMHU IPUEMAMHU PELICHUS
pPalMOHAJIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCJIE JUIS TIOMCKA
IIyTH PEIICHUS U WIUTIOCTPALIMM PELICHNs YPAaBHEHUN U
HEPABEHCTB;

3.5

c(hOpMUPOBAHHOCTh MPEJICTABICHUN 00 OCHOBHBIX
MOHSATHUSAX, UJIESIX U METOJIaX MATEMATUYECKOT O aHAIIN3A;

3.6

BJIAJICHUE OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, ux
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHHUSI
pacrno3HaBaTh HA YEPTEkKAX, MOJEIAX U B PEAJTbHOM MUpE
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reoMeTpudeckue GUrypbl; IpUMEHEHUE N3YUEHHBIX
CBOMCTB reoMeTpu4ecKux Guryp u Gopmy Ijsl peleHus
reOMETPUYECKUX 3a]a4 U 3a7a4 C MPaKTUYECKUM
COJEPIKAHUEM;

3.7

c(hOpMHPOBAHHOCTH TIPEICTABICHUN O MPOIECCaX U
SABJICHUSIX, UMEIOLLIUX BEPOSITHOCTHBIN XapaKTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeaIbHOM MUpE, 00
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOU TEOPUU
BEPOSATHOCTEN; YMEHUMN HAXOJIUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUICHUS] COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYaALIUAX U OCHOBHBIEC XApPAKTEPUCTUKHU
CIIy4YalHbIX BEJINYHH;

3.8

BJIaACHUC HaBbIKaAMH HCIIOJIb30BaAHMA I'OTOBBIX
KOMIIBIOTCPHBIX IIPOTpaMM IIpU PCHICHUHU 3a/1a4.

B pesynbrare
OCBOEHUS
JUCUUTUTUHBI
oOyyaromuiics
JOJKEH

No munakTu
4eCcKOn
€ INHUIIBI

dopmupyemas AMAAKTHYECKas EINHALIA

3HaTh

1.1

3HAYCHHUE MAaTEeMaTUYECKOMN HAYKHW IJI1 PCIICHUA 3a1a4,
BO3HUKAIOIMINX B TCOPUH U ITPAKTHUKC,

1.2

IIUPOTY U B TO K€ BPEMsI OrPaHUUYEHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAIN3y U UCCIETOBAHUIO
IIPOIICCCOB U SBJICHUH B IIPUPOJIC U OOIICCTBE;

1.3

3HA4YCHUE IIPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOU
MaTeMaTtuke sl GOPMUPOBAHUS U PA3BUTHUS
MaTEMaTU4YECKON HAYKHU;

1.4

HCTOPUIO PA3BUTHUSI MOHITHUS YUCTIA, CO3JaHUS
MaTeMaTUYECKOr0 aHaIN3a, BOSHUKHOBEHHUS U Pa3BUTHS
r€OMETPUH;

1.5

YHUBEPCAIBbHBIN XapaKTEP 3aKOHOB JIOTUKH
MaTEMaTUYECKHUX PACCYKIAECHUH, UX TPUMEHUMOCTh BO
BCEX 00JIACTAX YETIOBEUYECKOM NEATEIbHOCTH;

1.6

BEPOSITHOCTHBIN XapaKTep pa3InYHbIX MPOLIECCOB
OKPY>KaloIlero Mupa.

YwMmerh

2.1

BBITTOJIHATH apI/I(l)MeTI/I‘-ICCKI/Ie HeﬁCTBHH Had 4ucCjIiaMU,
COoYCTasA YCTHBIC U IIMCbMCHHBIC ITPUCMBI;
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2.2

HAXOJIUTh MPUOJIMIKEHHbIC 3HAYCHUS BETUYUH U
MOTPENTHOCTU BHIYUCIICHUM (a0COIOTHAS U
OTHOCHUTEJIbHAs);

23

CpaBHUBATDb YMCJIIOBBIC BBIPAKCHUAA,

24

HAXOJIUTh 3HAUYCHUS KOPHS, CTENEHH, Jiorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUN HA OCHOBE
OTIpEeJICIICHUS], UCTIOB3YS IIPU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA;

2.5

10JIb30BATHCS MPUOJIMKEHHON OLIEHKOU MpU
IIPAKTUYECKUX pacyeTax;

2.6

BBINOJIHSTH IPEOOPA30BAHUS BBIPAKEHUH, IPUMEHSIS
(opMyJIbl, CBSI3aHHBIE CO CBOMCTBAMU CTEITIECHEH,
norapu(MoB, TPUTOHOMETPUUYECKUX (DYHKIIMIA;

2.7

HCITOJIB30BATh IPUOOPETCHHBIC 3HAHUS M YMCHHS B
MPAKTUYECKOMN JICATECIIbHOCTH Y MOBCEIHEBHOU KU3HU:

2.8

JJI IPAKTUYECKUX PACUETOB 110 popMyJiaM, BKIHOYAs
(bopMyIIbl, CoiepKAIIUE CTETICHH, PaJUKaIbI,
jorapu(Mbl 1 TPUTOHOMETPUYECKUE (DYHKIIHH,
UCIIOJIb3YSl IPU HEOOXOAMMOCTH CIIPABOYHBIE MAaTEPUATIbI
Y MPOCTEUIINE BBIYUCIUTEIBHBIC YCTPOKCTBA.

2.9

BBIYHCIIATH 3HAUCHHE (PYHKIIUU TI0 33JaHHOMY 3HAUYEHUIO
apryMeHTa Mpu pa3IuyHbIX criocobax 3a1aHus GyHKINU;

2.10

OINPEJENATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIUH,
WUTIOCTPUPOBATh UX HA rpauKax;

2.11

CTPOUTH TpapUKK N3YUEHHBIX (HYHKIIHM,
WLTIOCTPUPOBATH 110 TpaduKy CBOMCTBA AJIEMEHTAPHBIX
bynKmii;

2.12

MCIIOJIB30BaTh MOHATUE PYHKIMU I ONTUCAHUS U
aHaJin3a 3aBUCUMOCTEH BEJIMUNH;

2.13

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPaKTUYECKOH 1EATEIbHOCTH U TOBCEAHEBHON
KU3HU:JI ONMCAHUSA C IOMOIIbIO (PYHKIIMM pa3iIMuHbIX
3aBUCUMOCTEM, MPEACTaBICHUS UX IPaPUUECKH,
MHTEPHpPETALNN IPAPUKOB.

2.14

HAXOJIUTh MTPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

2.15

UCIIOJIb30BaTh POU3BOAHYIO JUIsl U3YUEHUS CBOWCTB
GyHKUMNA U TOCTPOEHUs TPaPUKOB;

2.16

IMPUMCHATH ITPON3BOAHYIO IJIA IIPOBCACHUS
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MPUOJIMKEHHBIX BBIYMCICHUH, pEIIaTh 3a4a4n
MPUKJIAAHOTO XapakTepa Ha HAX0XK/I€HUE HauOOJIbILIEro U
HAaMMEHBILIETO 3HAYCHMS;

2.17

BBIYMCJIATH B HpOCTCﬁIHHX Clydaiax Iuiomaiun U 00BEMBI
C HUCIIOJIB30BAaHUCM OIIPCACIICHHOI'O MHTCIPAJia,

2.18

HCIIOJIB30BAaTh HpI/IO6p€T€HHBI€ 3HAaHHA U YMCHUA B
HpaKTI/I‘{eCKOfI ACATCIBbHOCTH U HOBC@I[HGBHOﬁ KHU3HHU
JJIA:

2.19

pelIeHns NPUKIaAHbIX 3a/1a4, B TOM YUCIIE COLMAIbHO-
HKOHOMHUYECKUX U PU3NYECKHUX, HA HAUOOJBIINE U
HAaUMEHBIINE 3HAYEHUsI, HA HAX0XKICHUE CKOPOCTU U
YCKOPEHMUSI.

2.20

pelaTh paMoOHAIbHBIE, TOKA3aTEIIbHBIE,
norapuMUYECKHE, TPUTOHOMETPUUCCKIE YPaBHEHUS,
CBOJISIIMECS K JUHEUHBIM U KBAJPATHBIM, a TAKKE
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

2.21

MCIT0JIb30BaTh TpaUuecKuil METO] pelieHrs YpaBHEHUN
Y HEPABEHCTB;

2.22

M300pakaTh Ha KOOPAMHATHON TIIIOCKOCTH PEIICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI
HEU3BECTHBIMU;

2.23

COCTaBJIAATH U PCIIATh YPABHCHHA U HCPABCHCTBA,
CBA3BIBAIOIINEC HCU3BCCTHBIC BCINMYHUHBI B TCKCTOBBIX (B
TOM YHUCJIC HpI/IKJIaI[HBIX) 3agadax.

2.24

MCITI0JIb30BATh MPUOOPETECHHBIC 3HAHUS U YMEHHS B
IIPAKTUYECKOM JEATEIbHOCTH U TTIOBCETHEBHOM KU3HMU:

2.25

JUTSI TIOCTPOCHUS M UCCIIEA0BAHUS MPOCTEUIITNX
MaTEMaTHUYECKUX MOJEIIEH.

2.26

pacrio3HaBaTh HAa YEPTEkKAX U MOJAECIISIX
MPOCTPAHCTBEHHBIE (HOPMBI;

2.27

COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C X ONMUCAHUSIMH,
M300paKEHUSIMU;

2.28

OIIMCBIBATb B3aMMHOC PACIIOJOKCHHUC IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC, API'YMCHTHPOBATL CBOU
CYKACHUA 00 3TOM PaCIIOJIOKCHUU

2.29

aHAJM3UPOBATH B MPOCTEHIIIUX CIIy4yasxX B3aUMHOE
pacnoioKeHHe 0OBEKTOB B TPOCTPAHCTBE;

2.30

I/1306pa>KaTI> OCHOBHBIC MHOT'OI'PAHHHUKH U KPYIIJIBIC TCJIA,
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2.31

BBIIIOJIHATE YCPTCIKHU 110 YCIIOBUAM 3a144,

2.32

CTPOUTH MPOCTEUIINE CEUEHUS KyDa, TPU3MBI,
MAPAMUJIBL;

2.33

penaTh MIaHUMETPUIECKUE U TTPOCTEUIITHE
CTEpPEOMETPUUECKHUE 3a/1a4l Ha HAXOXKICHHE
reOMETPUUYECKUX BEIMIMH (IJIMH, YTJIOB, TUIOIIAICH,
00BbEMOB);

2.34

HCIIOJIB30BATh IPU PCHICHNH CTCPCOMCTPHUUICCKUX 3a/1av
IIaHUMCTPUICCKHUC q)aKTBI n MCTOABI,

2.35

IMPOBOJAUTH NOKA3ATCIbHBIC PACCYIKIACHUSA B XOIC
peUICHUA 3a1a4,

2.36

MCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOMN JEATETbHOCTH U TOBCETHEBHOM KU3HMU:

2.37

IUTSL UCCIIeTOBaHMS (MOJICITUPOBAHMS) HECIIOKHBIX
MPaKTHYECKUX CUTYaIli Ha OCHOBE U3YYCHHBIX (hOPMYIT
Y CBOWCTB GuUryp;

2.38

BBIYHCIICHUSI 00HEMOB | IITOIIA ICH TTOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ NPU PELIEHUH MPAKTUYECKUX
3aJ1a4, UCTOIB3Ys MPU HEOOXOIMMOCTH CIIPABOYHUKH H
BBIUHUCIIMTEIBHBIE YCTPOMCTBA.

2.39

pemaTh MpocTeiime KOMOMHATOPHBIE 3a/1a4d METOJIOM
nepedopa, a TakKe C UCIOJIb30BAHUEM U3BECTHBIX

hopmy;

2.40

BBIYMCIIATH B IPOCTEHIINUX CIydasiX BEPOSATHOCTH
COOBITHH HAa OCHOBE MOJCYETA YHCJIa UCXOA0B;

241

JUISl aHAJIN3a PEATIbHBIX YMCIIOBBIX JAHHBIX,
MPEICTABICHHBIX B BUJE AUArpamm, rpaukos;

2.42

aHaJIM3a I/IH(l)OpMaI_[I/II/I CTaTUCTHUYCCKOI'O XapaKTcpa.
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJISA
2.1 Texymuii kouTpoas (TK) Ne 1

Tema 3anstus: 1.1.7.1Ipaktnueckas padora Ne 1 Pemenue 3ajannii Ha HaXOXKIECHUE
a0COMIOTHON M OTHOCUTEIHLHON MOTPEIIHOCTEH.

Metoa u ¢popma konTpoJs: [Ipaktuueckas padota (Ompoc)

Bujx KOHTPOJISI: THCHMEHHBIN

JAunakTnyeckasi exmauna: 1.1 3HayeHne MaTeMaTUYECKOW HAYKH JUIsl pEeLICHUS 3a/1a4,
BO3HUKAIOUIUX B TEOPUU U IPAKTUKE;

3ansaTue(-s1):

1.1.1.BBenenue

1.1.2.BBenenue
3ananue Nel

OTBETUTH HA BOIIPOCHI:
1) Kakoe 3HaueHre UMEET MaTEMAaTHKa JIJIsl PEIICHUS MPAKTUYECKUX 3a1a4?
2) JIrogu xakux npodeccuii (M3 Mupa UCKyCCTBa) UCIOJIb3YIOT 3aKOHBI TEOMETPHUU JJIsI
CO3/IaHUSI CBOUX MPOU3BEICHUIT?
3) B dyem TaiiHa MHOTUX BEJIUKHUX XYA0KHUKOB, CKYJBIITOPOB, APXUTEKTOPOB U MTOYEMY
OJIHY MPOU3BEJICHUS TPUTATUBAIOT YEJIOBEKA, a IPYTUe OTTATKUBAIOT?
4) EcTb 1 TOYKH CONPUKOCHOBEHHS Y T€OMETPUU U UCKYCCTBA?

Ouenka Ilokazamenu ouenku

3 JlaH OTBET Ha OAMH BOMPOC C MPUMEPaMH U3 KU3HH (MU U3 JTI000TO
HUCTOYHUKA) U O0BICHECHUEM

4 Jlan oTBeT Ha J1Ba BOIIpOCA ¢ MMpUMEpPaMu (MK U3 JTF000TO UCTOYHUKA)
1 00bSICHEHHUEM

5 JlaH OTBET Ha TPHU BOMpPOCa C IpUMepaMHu (UJIH U3 JTF0OOT0 HCTOYHUKA)
U 00BSICHEHUEM

JAupakTuyeckas efMHUNA: 2.2 HAXOUTh TPUOIMKEHHBIE 3HAUCHUS BEIUYHUH U
MOTPEIIHOCTU BhIUUCICHUM (a0COTI0THAS U OTHOCUTENIbHAS);

3ansaTue(-1):

1.1.5.11pubnuxeHHOE 3HaUYE€HNE BETMYMHBL. AOCOJIFOTHAs IOTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.

1.1.6.AGconroTHAs TOTPEITHOCTh, OTHOCUTEIBHAS TTOTPEITHOCTD.

3aganue Nel

Boruncnuth cyMMy npubInKeHHbIX yucel. Jlath onpeeseHns NorpeiHoCcT
(a0COIIOTHOM U OTHOCHUTENLHOM); TIPABUIIO OKPYTJICHHS YHACETT

OKpyTaUTh YUCIIa ¢ TOYHOCTHIO JIO COTHIX; HAUTH a0COJIIOTHYIO MOTPEIIHOCTh U
OTHOCUTEJIbHYIO IOTPEIIHOCTh
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1) 23,6739 + 177,96247

OKpyIJIUTh YKMCiia C TOYHOCTBIO JI0 LIEJbIX HATH a0COJIFOTHYIO MOTPEIIHOCTh; HAWTH
OTHOCHUTEIIbHYIO MOTPEIIHOCTh

2) 523,6739 + 77,962

3) 23,673 * 75,96

Ouenka Ilokazamenu OUEHKU

3 Pemeno ogno 3aganue . Haiinena abcomtoTHAst MOTPEIIHOCTh U
OTHOCHUTEJIbHAS TOTPENTHOCTD . JlaHbl onpeiesieHus: aOCOMOTHON U
OTHOCHUTEIILHOW MOTPENTHOCTH; [IpaBUIo OKpyTIICHUS YHCEI

4 Pemensl n1Ba 3ananus . Haiinena aGcomoTHast HOTPEIIHOCTh U
OTHOCHTEJIbHAS IOTPEIIHOCTD . J[aHbI OnpeieneHus aOCOIIOTHOM U
OTHOCHUTEIBHOM NOTPEIIHOCTH CYMMBI U pa3HocTH; [IpaBuio
OKPYTJICHHS YUCEI

5 Pemensl Bce 3amanus . Haliiena aGcoroTHast MOTPEITHOCTh U
OTHOCHUTENIbHAS MMOTPEITHOCTh . JlaHbI onpeiesieH st aOCOJIFOTHOM U
OTHOCHUTEJIbHOM MOTPENTHOCTA CYMMBI , PA3HOCTH Y MPOU3BEICHUSA
nByX uncen; [IpaBuio okpyrienus yucen

JAupakTudeckas exuHuna: 2.1 BbINOIHATh apu(METUUECKHE IEUCTBHS HAJl YUCTAMM,
couerasl yCTHbIE U TMCbMEHHbBIE TPUEMBI;

3ansitue(-11):

1.1.6.AGconroTHAs! TOTPEITHOCTh, OTHOCUTEIbHAS TTOTPEITHOCTD.

3aganue Nel

BuinonuauTe feficTBUA B 3alMCATEH PE3YAbTAT B BH/e JeCATUIHOI]
Apobu:

1) 241 2) Bgsy 3) L41,25;
11 9 13 3 3
4) 140,33: 5) 2 .1,05; 6) ©.1,7.
6 14 9
Ol(eHKa Hoxasameﬂu OE{eHKu
3 Petiensl 4 3aanust yKkazaHbl BUABI IECITUYHBIX Apo0ei (KOHEUHbIE,

OeCKOHEUYHbIE, IEPUOJUUECKHUE).

4 Pemenst 5 3amannii yka3aHbl BUIIBI IECSITHYHBIX Ipo0Oeli (KOHEUHBIE,
OECKOHEYHbIE, TIEPUOUIECKHE).
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5 Pemiens! Bce 3a71aHus yKa3aHbl BUJBI IECATUYHBIX Ipo0ei (KOHEUHBIE,
OEeCKOHEUYHBIE, IEPUONUECKHE).

3aganue Ne2

3anucath B BUJE OOBIKHOBEHHOH Ap0oOH 0ECKOHEUHYIO EPUOIUYECKYIO TECATUYHYIO
npoOs. Jlate onpeneneHus

1)0,(6);2) 1,(55)3)1,1(2);4)-0,(8)5) -3,(27); 6) - 2, 3(82)

Oueuka Ilokazamenu OUEHKU

3 Pemens! 4 3amanus; yka3zaHbl BUABI JECATUIHBIX Ap0oOeH (KOHEUHEIE,
OeckoHeUHbIe, IepuoaudecKre). JJaHbl UM onpeaeneHus

4 Petiensl 5 3amannii; ykazaHbl BUIBI IECITUIHBIX Ipo0Oei (KOHEUHBIE,
OeckoHeuHble, nepuoandeckue). Jlansl um onpenenenus Ectb
IpaBUIIO MEPEBOAA IECATUYHOMN 1poOU B OOBIKHOBEHHYIO U
OOBIKHOBEHHOU APOOH B IECSITUUHYIO

5 Pemens! Bce 3a71aHusl, yKa3aHbl BUBI IECATUYHBIX IpOOei
(koHEuHbIe, OECKOHEUHbIE, TepUuoandecKue). JJanbr um
onpeneneHUsIECTh mpaBmiio nepeBoia JeCATUYHOM TpoOu (KOHEUHOM
U TIEPUOANYECKON) B OOBIKHOBEHHYIO U OOBIKHOBEHHOMU JIpoOU B
JECATUYHYIO

JAupakTudeckasi exmHuna: 2.4 HaXOUTh 3HAYCHUSI KOPHS, CTETIEHH, Jiorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUI Ha OCHOBE OIPEJEICHUS, UCTIONb3YsI IIPU
HEOO0XOJIMMOCTH UHCTPYMEHTAIbHBIE CPE/ICTBA;

3ansaTue(-11):

1.1.3.11enbie 1 pallMOHAJIBHBIC YKCIIA U JEUCTBUS HAJl HUMH.

3aganue Nel
BbInoJHUTH AefiCTBUS U MIEPECUNUCITIUTD BCE CBOMCTBA CTEIICHMU.
1 BapuanT
N = 3 ¥y B -
1) ¥~125+;‘;'54; 2y %32 —0,5%Y-2186;
; i e m— PN oo
3) —é {81 + V625; 4) ?J—muu—% \[256:

s/ 1 430,001 -40,0016.
2 BapuaHr 1. V243

b p—

2) 30,2 - §0,04; 3) V324. V4; 4) V2 V1.
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OE{eHKa Hlokazamenu OUEHKU

3 Pemeno onno 3aganue. [lepeunciieHbl BCe CBOMCTBA CTEIIEHH.
VYkazaHbl Kakve CBONCTBA ObLIIM UCIIOJIH30BAHbBI MPU BBIMOIHEHUH
3aJaHus

4 Pewens! Tpu 3ananus. [lepeunciiensl Bce CBOMCTBA CTEIIEHMU.
VYka3aHbl Kakie CBOMCTBa ObUTH MCTIOIB30BAHbBI IIPH BHIMOJIHEHUU
3aJITaHUuN

5 Pemens! Bce 3amanus. [lepeuncnensl Bce CBOMCTBA CTENEHU. Y Ka3aHbl
KaKue CBOMCTBA OBLIM MCIIOJIE30BAHBI TP BHITIOTHEHUH 33/TaHUN

JInpakTudeckasi exMHUIA: 2.6 BBIOJIHATH MPeoOpa30BaHUs BEIPAKEHUM, TPUMCHSS
(dhopMyIIBl, CBSI3aHHBIC CO CBOMCTBAMHU CTETICHEH, JTJorapu(MOB, TPUTOHOMETPHICCKHUX
bynxmii;

3ansaTue(-s1):

1.1.4.BeinonHeHne OelcTBUN HaJl JEUCTBUTEILHBIMU YUCIIAMHU.
3apanne Nel

JlaTh onpeeneHusi KOHEYHON U OECKOHEUHOU JECATUYHON IpoOu (MIIM MPUBECTU
NpUMEp U3 3aaHust

BrIUMCAHUTE:

1) [0,645:0,83-1197 |.[4:6,25-1:5+1.1,96 |:
180 \ 7 .

2) %—0,375 £ 0,125 + g-é : (0,358 — 0,108).

2 3apanue Haiitu 3HaueHne BbIpaXKeHUN

0 = 2 - ) 1
1]' 48 ¥ 1{] 1 = ¥ (0:3} 31 {'_1:2} 23 2" 3
3 4
Ouenka Ilokazamenu oyenku
3 Pemeno 1 3amanue u3 1 3amanus "Berauciutes" u 3 3agadusa n3 2

yKa3aHbl BUJIbI JECATUYHBIX Ip00eH (KOHEUHbIE, 0ECKOHEUYHBIE,
nepuoandeckue). Jlansl uM onpeaeneHus
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4 Pemenrn! 2 3aganusg n3 1 3aganus "Berauciants' u 4 3amanus u3 2
yKa3aHbl BUJIBI ACCATUYHBIX Ipo0OeH (KOHEeUHbIe, 0ECKOHEUHBIE,
nepuoandeckue). Jlanbr UM onpeesICHUs

5 Pemens! Bce 3aannst ECTb OTBETHI HA BOITPOCHI: YKa3aHbI BUbI
JECSTHYHBIX ApoOel (KOHeUHbIe, 0ECKOHEUHbIE, IEPUOIUYECKHUEL).
JlaHbI UM ompeneneHUs

Haiinens! B perieHuu Takue IpoOu M yKa3aHbl KaKHe OHU

2.2 Texymuii kOHTPOb (TK) Ne 2

Tema 3ausiTusi: 1.2.7.Beinonnenue KoHTpodasHOM paboThl Nel o Teme: "KomruiekcHbie
gucna."

Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (Ompoc)

Buja KOHTPOJISI: TUCHMEHHBIN

JAunpakTuyeckas exuauna: 2.20 pemars pauroHalbHbIE, TIOKA3aTEIbHbIE,
norapuMuyYecKue, TPUrOHOMETPUUYECKUE YPABHEHUS, CBOSIIIINECS K JIMHEHHBIM 1
KBaJ[paTHBIM, a TAK)K€ aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

3ansaTue(-11):

1.2.5.BbInonHEHNE peNIeHU KBaIpaTHBIX YPABHEHUN C OTPULIATEIbHBIM
JTUCKPUMHUHAHTOM.
3ananue Nel

BrinonHeHne pelieHnii KBapaTHbIX YPABHEHUN C OTPULIATEIbHBIM TUCKPUMUHAHTOM.
OrnpeneneHne KOMIUIEKCHBIX YUCEN

2 2
Pemnth kBagpaTHbie ypaBHEeHHUS 1) X 1 16=0; 2) X 1625=0; 3)

| SR, .
Bx“—4x+ 3 =0;

d 2 ¥ 2
4) 3x"-4x+8 _o5 3T m2x Ll 6 X% L p120
Ouenka Ilokazamenu oyenku
3 JlaHO onpenesieHre KOMILIEKCHOTO YUCa . YKa3aH FeOMETPUIECKHAN
CMBICJ KOMILJIEKCHOTO YKCJa U PemIeHo 3 100bIX ypaBHEHUS
4 JlaHo omnpezeneHne KOMIUIEKCHOTO Yncia . YKa3aH reOMeTpUUeCKUn
CMBICJI KOMIIJIEKCHOTO YHCJa U YEPTEXKHU; PEIIeHO 4 JTH00bIX
ypaBHEHUS
5 JlaHO onpenesieHre KOMIIEKCHOTO YUCia . YKa3aH FeOMETPUIECKAN

CMBICJI KOMITJIEKCHOTO YKCJIa U PEILICHbl BCE YPABHEHUS ; MOKA3aHbI
Ha YepTeKe KOPHU yPABHEHUS

JupakTudeckasi eiMHUIA: 2.2 HAXOAUTh MPUOIMKECHHBIC 3HAYCHUS BEJIMYMH U
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MOTPEIIHOCTH BBIUUCICHUM (a0COTI0THAS U OTHOCUTENIbHAS);

3ansaTue(-1):

1.1.7.I1paktuueckas padota Ne 1 Pemenue 3aanuii Ha HaX0XJIeHHE aOCOTIOTHOU U
OTHOCHUTEIIbHOM MOTPEITHOCTEN.
3ananue Nel
Hatit mpubnvkeHHbIC 3HAYCHUS BEJTMYWH U MTOTPEITHOCTH BBIYUCIICHUH (a0COMIOTHAS U
OTHOCHUTEJbHAs); 3anucaTh (GOpMYIIbI
a0COIOTHON M OTHOCUTEIHHOM MOTPENTHOCTH; a0COMIOTHOM MOTPEITHOCTH pe3yJbTaTa
(anrebpanyeckoi CyMMbI 2-X TPUOIMKEHHBIX YUCEN):

1) Haiitu cymmy 1 pa3HOCTh IPUOJIMKEHHBIX YUCEN U a0COIIOTHYIO MOTPEIIHOCTh
pe3yJbpTrara:

a) 23, 5389 u 65, 231 (yrcna OKpyriauTe A0 IECITHIX; 10 IENbIX)

2) PaGounii omTyKaTypuBaeT BpYUHYIO KOJIOHHY YIYUYIIEHHOM IITYyKaTypKoil. CKOIBbKO
BPEMEHU €My MOTPeOyeTCs, YTOOBI OIITYKATYpUTh KOJIOHHY BBICOTOM 6 M., IMaMETPOM
Im., cobmonast Hopmy Bpemenu 0,79 4 Ha 1 kB.M.?

Oueuka Ilokazamenu OUEHKU

3 Haiinena cymma npuOmmkeHHBIX uncel a) 23, 5389 u 65, 231 Jlanbr
orpesieneHusi abCOMIOTHON M OTHOCUTEIIBHON MOTPEITHOCTH;
3anucansl popmyiibl. Berurcnena abcomoTHAS MOTPEITHOCTD
pe3yibTaTa (CyMMBI 2-X TPUOIMKEHHBIX YUCEN): a) YMCia OKPYTIIAIN
JI0 IECATHIX; 0) YKcIia OKPYTIMIIN JI0 LEbIX U HAIIUTM OTHOCUTEIIbHYIO
MOTPEIIHOCTh CYMMBbI

4 Haiinena cymma npubnmkeHHbIX yucen a) 23, 5389 u 65, 231 Jlansl
ornpezeneHust abCOMOTHON U OTHOCUTENIBHON MOTPEITHOCTH;
3ammcansl popmyiibl. Berancnena abcom0THAS TOTPEITHOCTD
pe3yibTaTa (CyMMBI 2-X TPUOIMKEHHBIX YHCE U PAa3HOCTH): a) YKCIIa
OKPYTJIMJIN JI0 JECATHIX; 0) Ynciia OKPYTIIMIIN JI0 ETbIX U HAIUIA
OTHOCHUTEJIbHYIO MOTPEIIHOCTh CYMMBbI, Pa3HOCTH

5 Pewens! Bce 3ananus. Halinena cymma npuOimkeHHbIX yncen a) 23,
5389 u 65, 231 Jlans! onpeneneHus a0COTIOTHOM U OTHOCUTEIbHON
NOTPENIHOCTH; 3anucanbl GopMyIibl. Beranciiena abcomoTHas
MOTPEIIHOCTD pPe3yibTaTa (CyMMbI 2-X MPUOIMKEHHBIX YUCEN U
Pa3HOCTH): &) YUCJIa OKPYTIIWIIHN 10 ACCATHIX; 0) YUCIa OKPYTIIWIHN 10
LENBIX U HALLJIM OTHOCUTENBHYIO OTPEIIHOCTD CYyMMBI, Pa3HOCTH

JupakTudeckasi exmHuna: 2.2 1 ucrnoiap30BaTh IpaUUECKUil METO PEIICHUS
ypaBHEHHUU Y HEPABEHCTB;

3ansTue(-s1):

1.2.6.BpIimoiHEHNE pelIeHNn KBaIpaTHBIX YPABHEHUHN C OTpUIIATEILHBIM
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J]I/ICKpI/IMI/IHaHTOM.

3aganue Nel

1 damaua 1 Hats reomerpuieckoe ONMUCAHNE MHOMKECTBA TOYeK Koop-
AMHATHOH ILJIOCKOCTH, YAOBJETBOPAKIINHX HePaBeHCTBY Jy-2x-6<0.

dagaya 2 Ilocrpouts rpaduk
byaxkuuu y=— (x - 1)° + 2.

CBOMCTBa (PyHKINU

Y yKa3aThb

3
3. Ucnonb3ys rpadgudeckuii METO, peliuTh ypaBHEHHUE X + 4 = - 6
Ouyenka Ilokaszamenu oyenku
3 Pemeno oHO 3a1aHue ; BBIMOIHEH YEPTEXK ; MOCTPOEH rpauk

KBaIpaTUYHON QPYHKIMH, YKa3aHbI 3TAMbl TOCTPOEHUS; IEPEUUCIICHbI
BCE CBOMCTBA (DYHKIINH ;

4 Pemiens! 1Ba 3a1aHus ; BRIMOTHEH YEPTEXK /IS IEPBOM 3a1a4H;
MOCTPOEH TpadUK KBaApaTUIHON (DYHKIMH, YKa3aHbI 3TAIlbI
MIOCTPOCHUS; TIEPEUNCIICHBI BCE CBOWCTBA (DYHKITUU

5 Pemrensl Bce 3a1aHusl ; BBIIOJIHEH YEPTEXK JJIs IEPBOM 3a/1a4H;
NOCTPOEH IpadUK KBaIpaTUUHONU (PYHKIIMH, YKa3aHbI 3TaIlbl
MOCTPOCHUS; IEPEUNCIICHBI BCE CBOWCTBA (DYHKIIMU ; 3aITUCaH BEPHBI
OTBET B 3 3a/laHUH

2.3 Texymuii koHTpOab (TK) Ne 3

Tema 3ausiTus: 2.2.7.Beinonnenue KOHTPOIbHOM paboThl Ne2 o Teme: «Pemienne
YPaBHEHHI U HEPABEHCTBY
Metoa u ¢popma kouTpoJsi: [Ipaktudeckas padora (MupopMarimoHHO-aHATUTUIECKUN )
Bujx KOHTPOJISI: THCHMEHHBIN
JupakTuyeckasi exmHuua: 1.3 3HaueHUE MPAKTUKUA U BOTIPOCOB, BOSHUKAIOIIUX B CAMOM
MareMaTuke 11 GOpMHUPOBAHUS U PA3BUTHUS MATEMaTUYECKON HAYKU;
3ansaTue(-1):
2.2.2 Ilpaktueckas padota Ne 4 1300pakeHne Ha KOOPAMHATHOM TIOCKOCTH
MHOYECTBA PEIICHUI HEPABEHCTB C JABYMS IEPEMEHHBIMHU.
3aganue Nel
OTBETUTH HA BOMPOCHI:

1) Kakoe 3HaueHue MMeeT NpaKTUKa AJIisl pa3BUTHS MaTeMaTudeckoi Hayku. [IpuBectu
IpUMEpPHI

2) Kakoe 3HaueHue uMeeT NpakTUukKa st GOPMUPOBAHUS U PA3BUTHSI MATEMATHUECKOM
Hayku; [IpuBectn npumepsl
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3) Kakoe 3HaueHHe B UCCIIEIOBAHUAX UMEET IPAKTUUECKOE MPUMEHEHHE
MaTEMaTUYECKUX METOJIOB B €CTECTBO3HAHUU?

Ouenka Ilokazamenu ouenku

3 OTBeT AaH Ha OJUH BOMNPOC N0 TeME: 3HAYEHUE IPAKTUKU U
BOMPOCOB, BO3HUKAIOIINUX B CAMON MaTeMaTHKe JJIsl (JOPMUPOBAHUS U
pa3BUTHS MaTeMaTHuecKoi Hayku; [IpuBesieH XoTs Obl OUH IPUMEP
U3 TI000T0 UCTOYHMKA (MOXHO MCTIOIB30BaTh pedepar)

4 OTBeT gaH Ha 2 Bompoca Mo TeMe: 3HaYECHHE TPAKTUKHU U BOIIPOCOB,
BO3HMKAIOIMX B CAMOM MaTeMaTHKe [Uisi QOPMUPOBAHUS U PA3BUTHUS
MaTeMaTtuyeckor Hayku; [IpuBenensl 2-3 npumepa u3 ar000ro
MCTOYHUKA (MOKHO MCIOJIL30BaTh pedepar)

5 OTBeTHI JaHbI HA BCE BOMPOCHI IO TeME: 3HAYEHUE MTPAKTUKH U
BOIIPOCOB, BOHUKAIOIUX B CAMOM MaTeMaTHke i1 GopMUpOBaHUS U
pa3BUTHS MaTeMaTHdecKkoi Hayku; [IpuBenensl 2-3 npumepa u3
J1000r0 UCTOYHUKA (11 O0Jiee MOTHOTO OTBETa MOXKHO UCTIOIb30BATh

pedepar)

3ananue Ne2
[IpakTruueckas padora no teme: M300pakeHre Ha KOOPAUHATHON MIIOCKOCTH MHOXKECTBO
pELIEeHNI HEpaBEHCTBA C IBYMsI IEPEMEHHBIMU
1. PemuTh HEpaBEHCTBO U U300pa3UTh HA KOOPAMHATHOMN MJIIOCKOCTH PEIICHUE:
DX-V+4<0;2)2X+V-5<0;3)-X+2V¥V-6>0;4)2X-YV+6>0;
5)-4X+3V-12<0
OrtBert 3anucath ci10BamMu ( K IPUMEPY, PELIEHUEM HEPABEHCTBA SIBJIACTCS
MOJIYIUIOCKOCTh MJIM YaCTh IUIOCKOCTH, PACIIONI0KEHHYIO.. M YKa3aTh IPAHUIA BXOAUT WU
HET.)

OueHKa Hokazamenu OUEHKU

3 Pemeno 3 3amanus. I'paMOTHO IOCTPOEH YEPTEKHU U yKA3AHO HA
YEepTEkKax , YTO SIBJISIETCS PELLICHUEM: MONTYIJIOCKOCTh WJIA YaCTh
IUIOCKOCTH ; ITOKa3aHO Ha YEPTEKax I'PaHULA BXOJUT B YKa3aHHOE
MHO>KECTBO PEIIEHUI WA HET

4 Pemeno 4 3ananus. ['paMOTHO NOCTPOEHBI YEPTEKU U YKA3aHO Ha
4epTeKax, YTo SBIAETCS PELICHUEM: ITOIYIUIOCKOCTh WIM YacTh
IIJIOCKOCTH ; ITIOKA3aHO Ha YepTexkKax MPUHAMNIEC)KHOCTh IPaHULIBI K
YKa3aHHOMY MHOKECTBY pELICHUN
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5 Pemensl Bce 3aanus. [ paMOTHO MOCTPOEHBI UEPTEKU U YKA3aHO HA
YepTexkax , YTO SIBISETCS PEIICHUEM: MOIYIUIOCKOCTh WIIM YacTh
IJIOCKOCTH ; TTOKA3aHO Ha YepTekax IPaHUIIA BXOJIUT B YKa3aHHOE
MHOECTBO PEUIEHUN WUJIU HET.

3apanue Ne3

[IpakTuueckas padora no teme: M300pakeHne Ha KOOPAUHATHON MIIOCKOCTH MHOXKECTBO

pElIeHNI HEpaBEHCTBA C IBYMsI IEPEMEHHBIMU

1. Peinth HEpaBEHCTBO M M300pa3UTh HA KOOPAUHATHOM INIOCKOCTH PELIEHUE:
DDX+V-2<0;2)2X+V+5<0;3)X+3V-6>0;4)2X-3YV+6>0;
5)-4X+V¥V-12<0
OrtBeTt 3anucath ci10BamMu ( K IpUMEpY, pELIEHUEM HEPABEHCTBA SIBJIAETCS

MOJIYTUTOCKOCTb UJTU YaCTh IIOCKOCTH, PACIIONIOKEHHYIO.. M YKa3aTh TPaHUIIA BXOAUT WIN
HET.)

OueHKa Hokazamenu OUEHKU

3 Pewrensl 3 3aanus. 'paMOTHO IOCTPOEH YEPTEKU U YKA3aHO HA
4epTekax , YTO SIBISAETCS PEIICHUEM: MTOIYIUIOCKOCTh WIIM YacTh
IIJIOCKOCTH ; TTOKA3aHO HA YepTekKax IPAaHUIIA BXOJINUT B YKa3aHHOE
MHOYECTBO PELICHUN WIIA HET

4 Peureno 4 3amanus. 'paMOTHO IOCTPOEHBI YEPTEXKU U YKA3aHO HA
YepTekax, yTo SIBISICTCS PEIICHUEM: MOTYIIOCKOCTh WIIM YacCTh
IJIOCKOCTH ; MTOKA3aHO HA YePTEKaxX MPUHAIIECHKHOCTh TPAHUIIBI K
yKa3aHHOMY MHOECTBY pelICHUMN

5 Pewmens! Bce 3aanus. ' paMOTHO IOCTPOEHBI YEPTEKU M YKA3aHO HA
YepTeKax , YTO SABIACTCS PELICHUEM: ITOTYTUIOCKOCTD MU YaCTh
IJIOCKOCTH ; ITIOKA3aHO HA YepTeKax IPAaHUIA BXOIUT B YKa3aHHOE
MHOKECTBO PELLICHUH WJINA HET.

JupakTudeckas exuHuna: 2.22 n3o0paxarb Ha KOOPAUHATHOMN MIIOCKOCTH PEILICHUS
YPaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU;

3ansitue(-s1):

2.2.2 Ilpaktuueckas padota Ne 4 M300pakeHrne Ha KOOPAMHATHOM TIOCKOCTH
MHO>KECTBA PELICHUN HEPABEHCTB C ABYMS IEPEMEHHBIMH.

3ananue Nel

[Ipaktrnueckas padora Ne 3 M300paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA
pelIeHn ypaBHEHUHN U

CHCTEM YPaBHEHUM C IByMs IEPEMEHHBIMHU. 1.
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PemuTs HepaBeHCTBO S

x=-1" x+1°

2 2
2 Peminth HepaBeHCTBO a) Y - X >0;b) V - x <0c¢c)-VY+ >0

, Pemuts HepaBencTBO x° < x°.

4 PemnTh HEPABEHCTBO U M300pa3UTh HA KOOPJIMHATHOM TIOCKOCTH PEILICHUE:
)2X+VY-4<0;2)2X+6YV+12>0;3)X-3VY-6>0;

Ouenka Ilokazamenu ouenku

3 Pewens! nBa 3ananus . [lokazaHo pemeHne Ha YUCIOBOM NIPAMON
WJIU HA KOOPAUHATHOM MIocKOCTH U OTBET 3amucaH clioBaMu ( K

IPUMEPY, PELICHUEM HEPABEHCTBA SIBJISIETCS OJYIUIOCKOCTD UJIU

YacTh IUVIOCKOCTH, PACIIOIOKEHHYO.. U YKa3aHO IPUHAIIEKHOCTb
I'PaHULIBI JAHHOMY MHOKECTBY PEIICHHUI WU HET.)

4 Pewens! Tpu 3ananus . [lokaszaHo pelreHre Ha YUCIOBOU IPAMOU
WIM Ha KOOPAMHATHOM MJIOCKOCTH U OTBET 3amucaH ciioBaMH ( K
IIPUMEPY, PELICHUEM HEPABEHCTBA SBIISICTCSA MOJIYILIOCKOCTD UIIHA
4acTh [NIOCKOCTH, PACIIONIOKEHHYIO.. U YKa3aHO IPUHAIIEKHOCTD
IPaHMLBI JAHHOMY MHOXXECTBY PELIEHUI WM HET.)

5 Pemensl Bce 3aganus . [lokazaHo penieHrne Ha YMCIOBOM MPSIMOU WU
Ha KOOpAMHATHOM TI0cKOCTH U OTBeT 3amucad cjioBamu ( K
MPUMEPY, PEIICHUEM HEPABEHCTBA SIBJISIETCA MOJIYILIOCKOCTD WIIH
4acTh MIIOCKOCTH, PACTIOJIOKEHHYIO.. U YKa3aHO MPUHAJICKHOCTh
TPpaHUIIbl JAHHOMY MHOKECTBY PEIICHUIN WU HET.)

3apanue Ne2
[IpakTuyeckas padora Ne 5 Penienue npuMepoB Mo aaropuTMy Mo TEME: pelieHre
YPaBHEHUI U HEPABEHCTB.

Pemrutt ypaBHenue 4% = 21V3

1 " 3anucaTh aIrOpUTM pElICHUS

2 Pemnth HepaBeHCTBO @) Y - 2 X > 0;
b)

v+ ¥ <o y + X <0 3anucarb alropuT™ perieHus
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Jagaua 1 Jath reoMeTpHvecKoe onucaHne MHOMKeCcTBa TOYeK Koop-

AMHATHOM IIOCKOCTH, Y/IOBJIETBOPAIOININX HepaBeHCTBY 3y — 2x — 6 < 0,
3

0uem<a Hokazamenu OUEHKU

3 Pemiensl nBa 3aganus OTBeT 11 2 U 3 3aJjaHUi 3aMMCaH CJIOBaMHU ( K
MIPUMEPY, PEIICHUEM HEPABEHCTBA SBIISIETCA MOJIYILUIOCKOCTD WIIH
4acTh MJIOCKOCTH, PACIIONOKEHHYIO.. M YKa3aTh I'PaHUIIA
MPUHAJJICKUT JAaHHOMY MHOXKECTBY PEIICHUI WU HET.) 3anucaH
aJTOPUTM PELICHUSA

4 Pemens! Tpu 3amanus OTBet 115 2 ¥ 3 3a7aHUI 3aNMCaH clloBaMH ( K
puUMepy, peIlICHHEM HEPABEHCTBA SIBJISICTCS TTOTYIUIOCKOCTh HIIH
4acTh MJIOCKOCTH, PACIOJIOKEHHYIO.. M YKa3aTh T'pPaHUIlQ
MPUHAJJICKUT JAaHHOMY MHOXXECTBY PEIICHUHN WU HET.). 3anucaH
JITOPUTM PEIICHUS

5 Pemwrensl Bce 3aganust OTBeT 11 2 U 3 3a/1aHuil 3anucaH cioBamu ( K
IpUMEPY, PEILICHHEM HEPABEHCTBA SIBJISIETCS MOIYIUIOCKOCTh HIIH
4acTh MJIOCKOCTH, PACIIOIOKEHHYIO.. M YKa3aTh IPaHUIla
NPUHAIIICKUT JAHHOMY MHOXKECTBY PEIICHUI WM HET.) 3anucaH
QITOPUTM PEIICHUS

3aganue Ne3
[Ipaktuueckas padora Ne 4 M300paxeHue Ha KOOPJAUHATHOM MIIOCKOCTH MHOKECTBA
pELIEHN HEPABEHCTB C IBYMS IEPEMEHHBIMH.

PewmnTe HepaBeHCTBa b 3amucaTh aaropuTM peLICHUS:

) £)
a)V-2X>0;b)2y+X<0c)2Y-* <0d)3V+2X<0;e)dY+ * >0

OueHKa Hokazamenu OUEHKU

3 Pemensl nBa 3aganus OTBeT 11 2 U 3 3a7jaHUI 3aMMCaH CJIOBaMHU ( K
MPUMEPY, PEIICHUEM HEPABEHCTBA SIBJISIETCA MOJIYILIOCKOCTD WIIN
4acTh MJIOCKOCTH, PACIIONIOKEHHYIO.. M YKa3aTh I'PAaHUIIA
MPUHAJJICKUT JaHHOMY MHOXKECTBY PEIICHUIN WU HET.) 3anucaH
aJITOPUTM PELICHUS

4 Pemens! Tpu 3amanus OTBet 115 2 ¥ 3 3a7aHUl 3aIIMCaH clloBaMH ( K
puMepy, PEIICHHEM HEPAaBEHCTBA SBJISICTCS MOIYIUIOCKOCTh WITH
4acTh MJIOCKOCTH, PACIOJIOKEHHYIO.. M YKa3aTh TPaHUIIA
MPUHAJICKUT JAaHHOMY MHOXXECTBY PEIICHUHN WU HET.). 3anucaH
QJITOPUTM PEIICHUS
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5 Pewrensl Bce 3aganust OTBeT i 2 U 3 3a/1aHuil 3anucaH cioBaMu ( K
pUMEPY, PEIICHHEM HEPABEHCTBA SIBJISIETCS OJMYTUIOCKOCTD WUJTU
4acTh MJIOCKOCTH, PACIIOIOKEHHYIO.. M YKa3aTh IPaHUIla
NPUHAIICKUT JAHHOMY MHOXKECTBY PEIICHUI WM HET.). 3anucan
QITOPUTM PEIICHUS

JAunakTuyeckasi exmHuna: 2.21 ucnoiab30BaTh rpauyuecKuil METO PEIICHUS
YPaBHEHUHN U HEPABEHCTB;

3ansaTue(-11):

1.2.7.BeimonHenne KoHTpoabHOM padoTsl Nel mo teme: "KomrmiekcHbie uucna."
2.2.5.PelieHre uppalMOHAIbHBIX HEPABEHCTB

3ananue Nel

Haobpasurs cxemarndecku rpadux (QyHKIHH M HAUTH eé 06-
JACTE onpejlesIeHUSA ¥ MHOKECTBO 3HAYEHHWH; BEIAACHUTE, ABJIAET-
e au (pyHKOuA Boapacramomiei (vOmiBawiieit), orpanuueHHOH
cBepxy (cHmay):

1) y=(x-2)52) y=(x+1)%8) y=(x+2y% 4) y=(x-1)>

ITepeuncnuTh CBOMCTBA U JaTh onpeaeneHud J[aTe onpeaeneHre BO3pacTarouien
(yObIBaro111ei), OTpaHUYEHHON (PYHKIIMU WM MTOKa3aTh HA TIpUMepe

Ouenka Ilokazamenu ouyenku

3 BbInoaHUTH nocTpoeHue Tpex rpaduKoB U OTBETUTH HA BOIIPOCHI ,
UCTOJIb3Ysl TpaduK (PYHKIIUY : SBIAETCS U QYyHKIIHS BO3PACTAIOMICH
(yOmIBaroleh), ykazaTb MPOMEKYTKH MOHOTOHHOCTH, €CJIM OHU €CTh;
JIaTh OTNpEJeIeHHe MOHOTOHHON (DYHKIIMH U YKa3aTh 00J1aCTh
onpeeieHdsi 1 MHOKeCTBO 3HAYeHHMi (PYHKIMHU 3amucaTh Kak
orpaHuyveHa (CBepxy, CHU3Y) kaxaas GyHkuus . /late onpenenenue
OorpaHMYeHHON (GYHKIMHU WM TTOKa3aTh Ha IPUMEPE

4 BbImoaHuTh nocTpoeHue Tpex rpaduKkoB U OTBETUTH HA BOIIPOCHI ,
UCTOJIb3Ysl TpaduK (PYHKIIUY : SABIAETCS U (QYHKIHS BO3PACTAIOMICH
(yObIBaro1Iei), yKa3aTh MIPOMEXKYTKH MOHOTOHHOCTH, €CJIK OHU €CTh;
JaTh ONpeJIe]IeHNe MOHOTOHHON (YHKIIMH U YKa3aTh 00J1aCTh
onpeeJieHUs: 1 MHOKeCTBO 3HAaYeHMI (PyHKIMHU 3anucarh Kak
orpaHuyveHa (CBepxy, CHU3Y) Kaxjas GyHkuus . [laTe onpenenenue
OrpaHMYeHHON (PYHKIIMU WM TTOKa3aTh Ha PUMEPE
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5 BrimoHUTh OCTpOeHUE BeeX TpadukoB GYHKIIMM U OTBETUTH Ha
BOMPOCHI , UCTIONB3YsI IpaUK: ABISAETCS U PYHKIMS BO3paCTaIOLIEH
(yObIBaro1el), yKa3aTh IPOMEXKYTKH MOHOTOHHOCTH, €CJIU OHU €CTh;
JaTh ONpE/IeIIeHNEe MOHOTOHHOM (DYHKIIMH U yKa3aTh 00J1aCTh
omnpeae/ieHus: ¥ MHOKECTBO 3HAYeHU (PYHKIMH; 3aI1MCaTh KaK
orpaHuyeHa (CBepxy, CHU3y) Kaxaas GyHkuus . /laTe onpenenenue
OrpaHU4YeHHON (DYHKIIMM WK [TOKa3aTh HA MPUMEPE

JAupakTuuyeckas exuauna: 2.20 pemars pauroHalbHbIE, IOKA3aTEIbHbIC,
norapuMUIECKre, TPUTOHOMETPUIECCKUE YPABHEHHUSI, CBOJISAIINECS K TMHEHHBIM 1
KBaJ[paTHBIM, a TAK)K€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

3ansaTue(-s1):

2.1.2.Tlpaktuueckast padota Ne 2 : PernieHue JIMHEWHBIX YpaBHEHUN.
2.1.3.CucteMbl ypaBHEHU. PABHOCUIBHOCTD CUCTEM.

2.1.4.Ilpaktuueckas padota Ne 3 M300pakeHne Ha KOOPAMHATHOMN MJIOCKOCTH
MHOECTBA PEIICHUI YPABHEHUIN U CUCTEM YPABHEHUN C IBYMsI IEPEMEHHBIMU.
2.1.5.UppanmoHanbHble YpaBHEHUS.

2.2.1.HepaBeHCTBa U CUCTEMBI HEPABEHCTB.

2.2.3.VI3y4nTh palMOHAJIbHBIE U HPPALMOHAJIbHBIE HEPABEHCTBA.

2.2.4.MeToa MHTEPBAJOB.

2.2.6.1Ipaktueckas padota Ne 5 PenieHue npuMepoB MO AJITOPUTMY IO TEME: PEIICHUE
YPaBHEHHUU U HEPABEHCTB.

3aganue Nel

[Ipaktruueckas pabora Ne 2 o Teme Perenue IMHEHHBIX YPaBHEHUI.

1) 2x-1=4-1,5x x-2_x-3

2) x(x-1)=2x+5 5 x+3 x+2

Ouenka Ilokazamenu ouenku

3 JlaHO ompeniesieHne paBHOCUIIBHOCTH YPABHEHUH ; IPUBEJICH IIPUMEDP
PaBHOCHUJIBHBIX YPABHEHHUU U BBIIIOJHEHO PEIICHUE JIBYX 3aJaHUI

4 JlaHO onpeneneHne paBHOCUIBHOCTH YPaBHEHUH ; IPUBEIEH IPUMEDP
PaBHOCWJIbHBIX YPABHEHHI U BBIIIOJIHEHO PEIICHHUE TPEX 3aJaHui
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5 JlaHO orpeniesieHne paBHOCUIIBHOCTH YPABHEHUH ; IPUBEJICH IPUMED
(mpuMephl) paBHOCWJIHHBIX YPABHEHHUM U BBHITIOJIHEHO PEIICHHUE BCEX
3aJITaHUuN

3aganue Ne2

[Ipaktuueckas padora Ne 2 no Teme Pemienue TMHENHBIX YpaBHEHH.
1.

Pewints ypaBHeHHE!
1) (x+T7):-83=2x + 14; 2) x°+ 1 =4+—[—:

PaBHOCUIIBHEI T ypaBHEHUS:

, 1) |2¢=1|=3 n 2x-=1=38;
3x-1_ 4.
Y — . AT —— Ly
(x -3)(x-9)=3 (x - 9); 8
3.1) 2)
Ouenka Ilokazamenu oyenku
3 JlaHO onpenenieHre paBHOCUIBHOCTH YPABHEHUM ; IPUBEIEH ITPUMED
PAaBHOCWJIBHBIX YPABHEHHUW U BBINIOJHEHO PELIEHUE ABYX 3aIaHUM
4 JlaHO onpenesieHre paBHOCUIBHOCTH YPABHEHUH ; IPUBEIEH IIPUMEP
PAaBHOCWJIBHBIX YPAaBHEHUI U BBIIIOJIHEHO PELICHUE TPEX 3aJaHUMN
5 JlaHO onpenenieHre paBHOCUIBHOCTH YPABHEHUM ; IPUBEIEH ITPUMEDP
(mpuMephl) paBHOCUJIBHBIX YPABHEHHI U BBIITOJIHEHO PEIICHHUE BCEX
3a1aHUI

2.4 Texymuii koHTpOoJb (TK) Ne 4
Tema 3ausitus: 3.5.2.Ilpaktudeckas padorta Ne 9 Permenue 3a1a4 v ynpakHeHH Ha
npeoOpa3zoBaHue JOrapuhMUUECKUX BHIPAKECHHM.
Metoa u popma koutpoJsi: [Ipaktuyeckas padora (Ompoc)
Bujx KOHTPOJISI: THCHbMEHHBIN
JAupakrnyeckasi exMHUNA: 1.2 mMupoTy U B TO )K€ BPEMSI OTPAHUYECHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAIU3Y U UCCIISIOBAHUIO TTPOIIECCOB U SIBJICHUHN B IPUPOJIC
M 00IIEeCTBE;
3ansaTue(-1):
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1.2.7.Bpinonnenue KoHTpoabHOM padoTsl Nel mo teme: "KommiiekcHbie yucna."
3apanue Nel
OTBeTHTH HA BOIIPOCHI

1) Kakoe 3HaueHHe B HAYYHBIX UCCIEIOBAHUSIX UMEIOT MATEMAaTUUECKUE MOJCIH B
Pa3BUTHUU U COBEPILICHCTBOBAHUM B TE€YEHUE MHOTUX ThICSIUEIICTHI?

2) 3adyemM HEOOXOAUMO 3HATh AITOPUTM MCCJICIOBAaHUS MaTeMaTHYECKON MOJIeNH
peasIbHOTO Mpoliecca Uiln SBICHUS ?

3) Ilouemy orapaHuyeHO MPUMEHEHUE MATEMATUYECKUX METOJIOB K aHAJIU3Y U
WCCJIEIOBAHUIO IIPOIIECCOB U SIBIICHUH B IIPUPOJIC U 00IIIeCTBE?

Ouemca Hokazamenu OUEHKU

3 OTBeTIWJI HA IBA BONPOCA € 00bSICHEHHEM, ¢ MPpUMepaMu (MOKHO
HCII0JIb30BATh pedepar)

1) Kakoe 3HaueHue B HAyUHbIX UCCIEIOBAHUSAX UMEIOT
MaTeMaTUYECKUE MOJIENIH B Pa3BUTUHU U COBEPLICHCTBOBAHUH B
TEUEHUE MHOTHUX THICSUEIICTUIA?

2) 3aueM HEOOXOAMMO 3HATH AITOPUTM HCCIEAOBAHUS
MaTEMaTUYECKON MOJIENIN PEAIBHOIO MPOLiecca WU SBJICHUA?

3) [louemy orapaHu4eHO MPUMEHEHHE MATEMATHYECKUX METOJOB K
aHaJIM3y U UCCIIEJOBaHUIO ITPOLIECCOB U SIBJICHUN B IPUPOJIE U
obmiectse?

4 OTBeTH/I HA OJUH BOIIPOC € 00BSICHEHHEM, C IPpUMepaMHu (MOKHO
HCII0JIb30BaTh pedepar)

1) Kakoe 3HaueHne B HAyYHBIX UCCIEAOBAHUSAX UMEIOT
MaTeMaTU4YECKHE MOJIEII B Pa3BUTHH U COBEPIICHCTBOBAHUM B
TE€YEHUE MHOTUX ThICAYETIETHI?

2) 3aueM HeOOXO0IMMO 3HATh AJITOPUTM HMCCIICTOBAHUS
MaTEMaTUYECKOM MOJIENIN PEAIBHOIO MIpoLiecca WU SIBJICHUA?

3) Ilouemy orapaHM4€HO NPUMEHEHHE MATEMAaTUYECKIX METOJIOB K
aHAJIM3y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUN B IIPUPOJIE U
oOmecTse?
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5 OTBeTIWJ HA BCe BONMPOCHI C 00bSICHEHHEM, C IPUMepPaMHu (MOKHO
HCI0JIb30BaTh pedepar)

1) Kakoe 3HaueHre B HAYYHBIX MCCIICIOBAHUIX UMEIOT
MaTeMaTHYECKHE MOJICJIA B Pa3BUTHH M COBEPIIICHCTBOBAHUH B
TEUCHHUE MHOTHUX THICSYCICTUI?

2) 3aueM HeOOXO0AMMO 3HATh AJITOPUTM HCCIICIOBaHUS
MaTeMaTUYECKOU MOJICTH PEabHOTO MPOIIECCa WU SBJICHUS ?

3) [loueMy orapaHn4eHO NPUMEHEHNE MATEMATUYECKUX METO/IOB K
aHaJIU3Y U UCCIIEIOBAHUIO MTPOIIECCOB U SIBJICHUH B IPUPOJIEC U
obmiecTBe?

JAupakTuyeckas eIMHUNA: 2.6 BBITOIHATH TPeoOpa30BaHUsI BBIPAKEHUHN, TPUMEHSIS
(GbopMyIIBI, CBSI3aHHBIE CO CBOMCTBAMH CTETICHEH, Torapu(MOB, TPUTOHOMETPUUYECKHUX
bynxmii;

3ansitue(-s1):

1.1.7.I1paktuueckas padota Ne 1 Pemenue 3aannii Ha HaXoXJ1eHUE aOCOTIOTHOU U
OTHOCHUTEJIbHOM MOTPEITHOCTEM.

3.1.3.Crenenu ¢ panuoHaIbHBIMU ITOKA3aTESIMH, UX CBOMCTBA.

3.2.10.Ilepexon kK HOBOMY OCHOBAHHIO.

3.3.1.IIpeoOpa3zoBanuie palOHANIbHBIX CTENIEHHBIX BBIPAKEHUI.

3.4.2.Pewienue 3a1a4 ¥ yrpaxxHEHUH Ha NPeoOpa3oBaHUE UPPALMOHAIBHBIX CTENEHHBIX
BBIPAKCHU M.

3.4.3.IIpeoOpa3oBanue MoKa3aTeIbLHBIX BHIPAKCHUH.

3.4.5.Pemienue 3a1a4 u ynpaxHeHUH Ha TPeoOpa30BaHUE TOKA3aTEIbHBIX BBIPAKEHUH.
3.5.1.IIpeobpazoBanue T0rapuGMUUECKIX BHIPAKCHHM.

3ananue Nel

[IpeoOpazoBanue norapuMUUECKUX BHIPAKEHUN U UX BbIYHUCIICHUE:
BoinonHuTh 3a1aHUs HA BBIUKCIECHUE JIOTapUPMUUECKUX BBIPAXKEHUH , 1aTh ONpeIeTICHUue
aorapudma, onpeaeneHue I1eCATUYHOTO Jorapudma; ykazarb CBOMCTBa Jiorapu(mon

1) log,, 5 + log,, 2; 2) log,, 8 + log,, 125;
3) log,, 2 + log,, 72; 4) log, 6 + log, g

Ouenka Hokazamenu ouenku

3 Pemiensl 2 3aanus. 3anucaHo ONpeeIeHUEe TeCATUIHOTO
jorapudma, 0003HaUYCHHE U TIEPEUUCIIEHBI CBOMCTBA JIOTrapu(MOB ;
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4 Pewiens! 3 3a1anusi. 3anucaHo ONPEIETEHUE IECITUIHOTO
jorapudma, 0003HaUYECHHE U TIEPEUUCIIEHBI CBOMCTBA JIOrapu(MOB ;

S Pemiensl Bece 3a1anus. 3anucaHo ONpeAEICHUE AECATUIHOTO
norapudma, 0003HaUEHUE U MIEPEUUCIICHBI CBOMCTBA JIOrapu(MOB ;

3ananue Ne2

IIpeoOpazoBanme TorapuMHUICCKUX BBIPAKCHUN U UX BBIYUCIICHUC:

BeimonHuTh 3a1aH1s Ha BRIYMCICHUE JIOTapU(MUYCCKUX BBIPAXKEHUH , 1aTh ONPEACICHUE
Y IIEPEYNCIINTh CBOMCTBA

1)Ig20+1g52)I1g200+1g0,53)log3270-1log310;4)log51250-1og5 10;

Ouenka Ilokazamenu ouenku

3 Pemiens! 2 3a1anusi. 3anucaHo OnpeaeaeHue AECATUIHOTO
norapudma, 0003HaUEHUE U MIEPEUUCIICHBI CBOMCTBA JIOrapu(MOB ;

4 Pemwrensl 3 3ajanus. 3anucaHo ONpPEIETIECHUE TECATUIHOTO
jorapudma, 0003HaUYCHHE U TIEPEUUCIIEHBI CBOMCTBA JIOrapu(MOB ;

S Pemiensl Bce 3a1anusi. 3aucaHo ONPEASICHUE AECATUIHOTO
norapudma, 0003HaUEHUE U MTEPEUUCIICHBI CBOMCTBA JIOrapu(MOB ;

JAnpakTuyeckas exuHMIAa: 2.3 CpaBHUBAThH YHCJIOBBIC BBIPAKEHUS;
3ansitue(-1):
3.2.1.Jlorapudm yncia. OCHOBHOE JIOTapU(PMUIECKOE TOKIACCTBO.
3.2.5.HarypainbHbie gorapu@msi.
3.2.8.IlpaBuna neiicTBuii ¢ jorapudmamu.
3ananue Nel
3anucarth ornpezeseHue Jorapudma, CBOMCTBA U BBITIOJIHUTD 3a/1aHUS:
1 CpaBuuts uncina Ig 100 u log 0,1 100

2 CpaBuutsb uncia log 27 729 u log 9 729

3 CpaBauth uncina log 3 729 u log 9 729

Ouenka Ilokazamenu OUEHKU

3 Pewieno 1 3aianuie Ha CpaBHEHHE YHUCIIOBBIX BBIPAXKEHUM; 3allMCaHO
oTpejiesieHHe JToraprudmMa U MepevyrciIeHbl CBONCTBA JTOrapu(pMOB ;
MPUBECHBI IPUMEPHI, UCIIOJIb3Ys YKa3aHHbIC 3aJJaHUS WU CBOU
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4 Pemiensl 2 3a1anusi HA CPaBHEHUE YHUCIIOBBIX BBIPAXKEHU; 3aMlCaHO
onpeseneHue jorapudma u nepeyrcieHb CBONCTBA J0rapru(pMoB ;
MPUBECHBI IPUMEPHI, UCIIOJIb3Ys YKa3aHHbIC 3a]JaHUS WU CBOU

5 Pewiens! Bce 3a1aHns HA CPABHEHME YHCIIOBBIX BBIPAKECHUN;
3amnucaHo ompejesneHue jorapupma 1 nepeyrcieHsbl CBOUCTBA
Jorapu(MoB ; IpUBEIEHBI IPUMEPHI, UCIIONIb3Ys YKa3aHHbIE 3a/1aHuUs
WJIN CBOM

3aganue Ne2
JlaTe onpeaenenue gorapudma, 3arucaTh CBOMCTBA U BBITIOJHUTH 3a/IaHUS:

I CpaBEMTH umcia:

1) logy, 3 n log,, 2,5; 2) log, 0,7 u log, 1,2.

CpaBHUTE UHCIA:

1) ]ngﬁg 1 log, ‘—:‘; 2) log, 9 n lugl 575

6 i 4

3) log, e u log, m; 4) log, ng u log, ﬁ.

2 2 .

Ouenka Ilokazamenu ouenku

3 Pemrensl 3 npumepa Ha CpaBHEHME YHUCIIOBBIX BBIPAKEHUM; 3aIIUCAHO
orpeiesieHue jorapudma 1 nepeyrciieHbl CBOWCTBA JIOrapu(MoB ;
IIPUBEJICHBI IPUMEPBI, UCIIOJIb3YS YKA3aHHBIC 3a1aHUS WU CBOU

4 Petiens! 4 mpumepa Ha CpaBHEHHME YMCIIOBBIX BhIPAXKEHU; 3aTMCaHO
omnpejeneHue Jiorapudma v nepeyrcieHbl CBONCTBA J0rapupMoB ;
MIPUBEJICHBI IPUMEPHI, UCIIOJIB3Ys YKa3aHHbIC 3a/1aHUs WU CBOU

5 Pemensl Bce mpuMepbl Ha CPaBHEHUE YHCIOBBIX BBIPAKEHHUI;
3anucaHo omnpeeieHue Jorapudma u nepeyrcieHbl CBONCTBA
jorapu(MoB ; IpUBEIEHBI IPUMEPBI, UCIIOJNIb3Ys YKa3aHHbIE 3a/1aHus
WJIU CBOU

JupakTuyeckas eqMHuna: 2.8 1 MPaKTUYECKUX PAcUyeToB Mo popMyiam, BKITIOUas
(bopMyIIbl, coiepKaIIUe CTETICHH, PAAUKaJIbl, J0rapu(pMbl U TPUTOHOMETPUYECKUE
(GyHKLIHH, UCTIONB3YS IPU HEOOXOAMMOCTH CIIPABOYHBIE MaT€pUabl U IPOCTEHIITNE
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BBIYHCIIUTEIbHBIE YCTPOUCTBA.

3ansaTue(-1):

1.2.7.BrinonHenue KoHTpoabHOM padoTsl Nel mo teme: "KommiiekcHbie yucna."
3.2.9.Pemienue 3a1a4 Ha NpUMEHEHUE MPABUII JEHCTBUM € JJoraprupmMaMu.
3aganue Nel

Kontponrhas padota Nel no teme: "KommnekcHsie uncna."

1 BapuaHT Pemints ypaBHEHUS U MOKa3aTh F€OMETPHUUECKOE N300pakeHNe KOMIUIEKHBIX
yyces Hailtu MOZyJib, apryMEHT. pelIeHUs JaTh C MOSICHEHUSMU

LA 44202 % 405410203 X o+ 1320,4. X +64=0;5. X 7x+
50 =0

2 BApHUAHT Pemuts YPaBHCHUA U ITIOKA34Tb I'COMCTPHUUICCKOC I/I306pa)K€HI/Ie KOMIIJICKHBIX
yucen Hantu MOAYJIb, APTYMCHT. pCHICHUCA JaTh C ITOSACHCHUAMU

2 2 2 2 2
.X +9=0:2.% +8x+20=0;3% _6x+15=0;4. X +144=0;5 % _3x
+49=0

Ouenka Ilokazamenu ouenku

3 JlaHo penienue 3 ypaBHEHUH ; MOKAa3aHO F€OMETPUUECKOE
M300paKeHNE KOMIUIEKHBIX yncesl HalieHsl MOy b, apTyMEHT.
pelIeHHUs 1aHbl C MTOSCHEHUSIMU

4 JaHo peuienue 4 ypaBHEHUH ; TOKa3aHO T€OMETPUUECKOE
M300pakeHNEe KOMIUIEKHBIX unces HallieHbl MOy b, apryMEHT.
pelIeHus JaHbl ¢ NOSICHEHUSIMU

5 JlaHO pelIeHne BceX YpaBHEHUH ; IOKA3aHO T€OMETPUUECKOE
M300paKeHNE KOMIUIEKHBIX yncesl HalieHsl MOy b, apryMEHT.
peLICHUs 1aHbl C OSICHEHUAMU

3aganue Ne2
BhifAcHNTH, NepeceKaoTca Ju rpapuki QYHKIIHH:
1) y=x2* u y=x+ 6; 2]y=§uy=4{x+l);
b

Yka3zarp 1o rpaguky 00,1acTh onpeaeJeHuss Kaxaoi QyHkuuu u 00J1acTh
3HAYeHUM

3 =
Pemnts HepaBeHcTBa 3) e -Dbx+0

-t

4)
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log . |3x+1|< ‘13

Ouenka Ilokazamenu ouenku

3 Pewiensl 2 3aianusd . 3anucaHo onpeneneHue jJorapupma u
TIePEUHCIICHBI CBOMCTBA JIOTapru(PMOB ;3armrcano onpeeIeHue YeTHON
dbynknuun. [IpuBenen npumep (U3 3a1aHHBIX )

4 Pemens! 3 3amanus . 3anucaHo onpeaeneHue Jorapupma u
NIEPEYUCIIEHbI CBOMCTBA JIOrapu(pMOB ;3aIUCaHO OIIPEIEICHUE YETHON
¢bynkuuu. [IpuBenen npumep (U3 3a1aHHBIX )

5 Pemens! Bce 3ananus . 3amucano onpeseneHue Jorapudma u
NepeUncIieHbl CBOMCTBA JIorapru(PMOB ; 3arrcaHo OMpe/IeICHIe
yeTHOU (pyHkiuu. [IpuBenens! mpuMepsl (M3 3aJJaHHbIX). Y Ka3aHBbI 110
rpaduky o6nacTh onpeaeneHust yHKIUU U 00JaCTh 3HAYCHU N
byHKIIUU

JAunakTnyeckasi exmHuna: 2.18 ucnonb3oBaTh IPUOOPETCHHBIC 3HAHUS K YMEHUS B
MPAKTUYECKOM JICATECIIbHOCTH Y MOBCEIHEBHOW KU3HU JIJISL:
3ansitue(-1):
3.1.7.Ilpaktuueckas padota: Ne 7 Perenue 3aa4 v ynpaKHEHUM Ha IPUMEHEHNE
CBOMCTB CTEIICHM C ACHUCTBUTEIbHBIMHU IIOKA3ATEISIM
3ananue Nel

1 TIpakTnuyeckas padora Ne 7 Ha Temy: " Pemenue 3a1a4 u ynpakHeHUil Ha
NMpPUMeEHEeHNE CBOMCTB CTENEeHH ¢ 1eHCTBUTEILHBIMHY NOKa3aTeassMu'"’

(3a1aHus HA KAPTOYKAX - S 3aJJaHUI 110 BAPHUAHTAM)

2 Buuucauts log,, 64 ¢ roumoctsio go 0,001, smas, uro
lg 3 =0,4771, lg 5 = 0,6990.

BLIYHCAUTE l+|:}g5“:l 15 ¢ Touwmocreio mo 0,001, ssas, 4rO
lg 3 =0,4771, lg 5 = 0,6990.

Brrauciuts
3 1) log, 16; 2) log, 64; 3) log, 2; 4) log, 1.
Ouenka Ilokazamenu oyenku
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3 1. BoIoHUTH MpaKTHYECKYI0 padoTy (yKa3aTrh TeMy paboThI, LIETb,
3a/1auu, peluTh 3 3aJaHUsl C KapTOUKH, ClIeJIaTh BHIBO)
2. Pemnts 3 mpuMepa co 2 u 3 3agaHuid

4 1. BoIMOMHUTB NpakTUYECKYIO padoTy (yKa3aTh TeMY pabOThI, LIETb,
3aJlauu, peluTh 4 3aJaHUs C KAPTOUYKH, CJENATh BHIBOJ)
2. Pemuts 4 npumepa co 2 u 3 3a1aHuii

5 1. BBINOJHUTB NPAaKTUYECKYIO paboTy (yKa3aTh TeMy pabOThl, LEb,
3aJ]a4ul, PELIUTh BCE 3aJaHUs C KAPTOUKHU, CAEIATh BbIBOJ)
2. Pemute 5 npumepoB co 2 u 3 3a1aHui

2.5 Texymuii kouTpoasb (TK) Ne 5
Tema 3ansiTusi: 3.6.10.Boinonnenure koHTposbHOUM padoThl Ne 3 o reme «KopHu,
CTENEHU U JIorapu(pmMbD»
Metoa u ¢popma konTpoJs: [Ipakruueckas padota (Ompoc)
Bua kontpousi: [IMCbMEHHBIM
JuaakTudeckas efMHUNA: 2.8 s IPAKTUYECKUX PacueToB 1o GopMyliaM, BKIIOUYast
(bopMyIIbl, coiepKalle CTETIEHU, PaJUKaibl, JIOTapu(pMbl U TPUTOHOMETPUUYECKUE
(GyHKINH, UCTIONB3YS IPU HEOOXOIUMOCTH CIIPABOYHBIE MaTepUaiIbl U TPOCTEUIITNE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.
3ansitue(-s1):

JqunaxkTuyeckasi exmHuua: 2.18 ucnonab3oBaTh TPUOOPETCHHBIC 3HAHUSI K1 YMECHUS B
MPAKTUYECKON JEATETbHOCTH U TTIOBCETHEBHOM KU3HU IS
3ansaTue(-1):

JMunaktuyeckas equuuna: 2.10 onpeaensT OCHOBHBIE CBOWCTBA YHCIOBBIX (YYHKITHMA,
WUTIOCTPUPOBATH WX HA rpaduKax;
3ansaTue(-s1):
3.6.1.PemeHne npocTenInX MOKa3aTeIbHbIX YPABHEHU.
JAunakTuyeckas equHuna: 2.12 ucnoiab30BaTh NOHATHE QYHKIMY JIJIST OTIMCAHUS U
aHaJu3a 3aBUCUMOCTEN BEJINYUH,;
3ansitue(-s1):
3.6.1.Pemenne npocTenInX MOKa3aTeIbHbIX YPABHEHU.
2.6 Texymuii koHTpOoJb (TK) Ne 6
Tema 3anstus: 4.2.11 Ilpaktuueckas padora Ne 12: Pemienue 3aia4 u ynpaxxHeHUH Ha
MEePIEHIUKYJISIPHOCTD JIBYX IJIOCKOCTEH
Metona u popma konTpoas: Jlomamnsa padora (Onpoc)
Buja KOHTPOJISI: THUCHMEHHBIN
JAnpakTuueckas exuHuua: 2.29 aHaau3upoBaTh B MPOCTEUIINX CIydasXx B3aUMHOE
pacmnoyiokeHrue 00HEKTOB B MTPOCTPAHCTBE;
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3ansaTue(-1):
4.2.1.11apannenbHOCTh MIIOCKOCTEM.
4.2.9.Yron Mexay IIOCKOCTAMM.
3aganme Nel

Pemute 3anaun

! Hagosure Bee mapbl CKpeImquBaIIMXca (T. e. MIPHHAAIEMKALIHX CKpe-
IHBAKMIHMCA OpAMEIM) pebep Terpasapa ABCD. CKoOnbKO TAKHX map

peGep umeer Terpasnp?

2 Yepes Toury O nmepecedeHHsA AUATOHANEH KBajapaTa, CTOPOHA KOTOPOTO
paBHa d, nposefeHa npamas OK, mepneHHKYJIApHAA K ILIOCKOCTH
kBajpara. Hafizure paccroauue ot Touku K 10 BepmuH KBajparta,

ecan OK =b.

Ouenka

Hokazamenu OUEHKU

PEHINTD 1 3AJAYY 1o TeMe: B3aMMHOE PaCIOIOKEHUE JBYX
npsMBIX B rpocTpaHcTBe. [lokazaThs Ha yepTexkax JlaTh onpeenexnue
napajjiebHbIX IPSIMBIX Ha TUIOCKOCTU U NapaJlJieIbHbIX TUIOCKOCTEN
B IIPOCTPAHCTBE.

PEIINTD 2 3A/IAYU (Pemuth npu 4rcIOBOM 3HaYEHUHU a U b
(uncnoBbie 3HaUeHMs a U b - cBou )/ [lokaszats Ha uepTexax JlaTh
oTpe/ieleHIe MapauIeIbHBIX MPSMBIX Ha MIIOCKOCTH U MapajuIeTbHbBIX
IJIOCKOCTEH B MMPOCTPAHCTBE.

PELIWTD 2 3AJAYM (peuienne BTOpPOil 3aaun 1oka3aTh B 001eM
Bujie)/ [lokaszats Ha yepTexax. JlaTe onpeaesieHre napauielbHbIX
IPSIMBIX Ha IUIOCKOCTH U MapaIeIbHBIX IIIOCKOCTEN B MPOCTPAHCTBE.

JAunaakTuueckasi exuHuua: 2.31 BBIOIHATH YEPTEKH 10 YCIOBUIM 3a/1aY;
3ansaTue(-s1):

4.1.2.: Peuienue 3a1a4 ¥ yOpa)KHEHUN HA B3aUMHOE PACIIONI0KEHUE ABYX MNPSIMbIX B

IPOCTPAHCTBE.
4.2.5.Yron Mexay npsiMoi U IJIOCKOCTBIO.
4.2.6.PeieHre 3a1a4 ¥ yIPAKHEHUN HA ONIPEACIICHUE YIia MEXKIy IPSIMOM U
MJI0CKOCTHIO.
4.2.10.IlepneHIuKyASIPHOCTD ABYX MJIOCKOCTEM.
3apanue Nel
PEHINTD 3AJZTIAYY (noka3ath Ha uepTexax) 1)
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2 'Touku A, B, C 1 ) He jeXXaT B OJHOHN IIJIOCKO-
cTH. a) Moryr i Kakue-T0 TP U3 HUX JIeXKaThb
Ha OZHOM mpaAmoi? 6) Moryr au npsavele AB
1 CD nepecekarscs? Orser 000CHYHTE.
HoKkaxure, 4TO Yepe3 TpU JaHHBIE TOUKH, Je-
’Kalue Ha NOPAMOM, NPOXOAHUT ILIOCKOCTb.
CKOJMBKO CYIHECTBYET TaKMX IIJIOCKOCTEen?

3 BepHo nm, YTO npsAMas J€KHUT B IJIOCKOCTH JaHHOIO TPEYTrOJBHHKA,
ecJIi OHA: 4) IlepeceKaeT JABe CTOPOHLI TPeYroJbHHKAa; 0) IpOXOogHT
Yyepea OOHV H3 BEDIIMH TDEVroJIbHHUKA?

OMBHKa Hokazamenu OUEHKU

3 PEHINUTD 1 3AJIAYY (noka3aTh Ha yepTekKax): MOTYT JIU KaKUEe-TO
TPH TOUYKH JIeKaTh HA OJHOU npsMoi. [Tokazars 1 0OBSICHUTH
MoryT 51 psIMBbIE TIEPECEKATHCS.

4 PEHIUTD 2 3AJJAYM (nokazaTh Ha YepTEkKax) MOTYT JIU KaKHE-TO
TPHU TOYKH JIeKaTh HA OAHOM mpsiMoii. [TokazaTe n 00bsiICHUTE.MOTyT
JIY TIPSIMBIE TIEPECEKAThCA.

5 PEHINUTD Bce 3AJIAYMH (noka3zarh Ha YEPTEXKAX) MOTYT JIM KaKUeE-
TO TPY TOYKH JIEKaTh HA OJTHOM npsiMoil. [loka3aTe U OOBACHUTE;
MOTYT JIM KAKHE-TO TPU TOUYKH JIEKATh HA ONHOU npsAmoi. 1 ectpb
JI0Ka3aTeJIbCTBO BTOPOM 3a/1a4u:

JoKaxuTte, 4TO 4yepes TPH AaHHEIE TOUYKH, Je-
Kalyue HA IIPAMOM, NPOXOAHUT ILJIOCKOCTb.
CKOJBKO CYIHECTBYET TaKHX ILJIOCKOCTeMH?

JupakTudeckas eMHUNA: 2.28 ONUCHIBATh B3aUMHOE PACIIOJIOKEHUE IIPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE, apTyMEHTUPOBATh CBOU CYXAECHUS 00 3TOM PaclOI0KEHUH;
3ansaTue(-1):

4.2.2 Tlpaktueckas padota :Ne 11 IlepneHauKyaIspHOCT NPSAMON U TIIOCKOCTH.
4.2.3.1lepnieHIUKYIISIp U HAKJIOHHAS.

4.2.4 Pemenne 3a1a4 10 TEME NEPIEHANKYJIAP U HAKJIOHHAS.

4.2.5.Yron Mexay NpsiMON U IUIOCKOCTBIO.

4.2.6.PelieHre 3a7a4 ¥ YIPa)KHEHUN HA ONPEICIICHUE YTiIa MEXIy NpsiMOil 1

ctp. 33 u3 197



IJIOCKOCTBIO.

4.2.77. JIByrpaHHbIi yroJl.

4.2.8. TpexrpanHbli yToJ.
4.2.10.IlepneHIuKyASIPHOCTD ABYX MJIIOCKOCTEM.
3aganue Nel

1 TIpakTtraeckas padota :Ne 11 [leprnieHIUKyIIpHOCTH MPSIMOUN U TUIOCKOCTH.

CroIBKO rpaHell, NEePIEHAHKYJIAPHHIX K IJIOCKOCTH OCHOBAHWA, MO-
JKeT uMeTh nupamuja?

2 CymecTrByer Ju IpHama, y KOTOpoi: a) DoKoBoe pedpo mepneHiuKy-
JAAPHO TOJABKO oJHOMY pebpy ocHoBanus; 0) ToabkKo ogHa OoKoBaf
rpaHb NepHeHAMKYJIAPHA K OCHOBaHHIO?

Ouenka Ilokazamenu ouenku

OtBetuth Ha 1 BOpOC ¥ 00 bACHUTD, UCTIONB3YS YEPTEXR

o CvilecTsyer Jium mpuama, y KOTOPoil: a) GokoBoe pebpo nepneHiuKy-
J#PHO TOABKO OZHOMY pebpy ocHoBaumusA; 6) ToabKO ofHa OOKOBAA
rpaHb NepreHAHKYISAPHA K OCHOBAHHUIO?

4 OTBeTHUTH Ha ABa BONpoca U 00 bsICHUTH, CMOB3Ysl TEOPHUIO WU

yepTesx CKOTBKO rpaHeil, MEPIEeHAHKYAPHEIX K IOCKOCTH OCHOBAHWSA, MO-
p MeT uMerh nupamuzga?

yru CYIIecTByeT Jim Ipu3ma, ¥ KOTOPOi: a) G0KOBoe peGpo NeprneHiuKy-
JfipHO TONBKO ofHOMY pebpy ocHoBanusa; 6) ToNbKO ofHa OGoKOBaA
rpaHb HepHeHAMKYJISPHA K OCHOBAHHIO?

5 OTBEeTUTH HA BCE BOMPOCHI U 00 bSICHUTD, UCTIOB3YSI TEOPUIO.

Croasro l‘pBHeIl/'!, MNePNeHIHKYNAPHEIX K IJOCKOCTH OCHOBAHWA, MO-

[Toka3zaTh pemieHnsT Ha YEPTEIKAX et miers muparinta?

p Cyuecrsyer Jm mpuama, y KoTopoi: a) Gokosoe pebpo mepneHAUKY-
JAPHO TONABKO ofHOMY pebpy ocHoBanus; 6) ToabKo ogHa OoKoBas
rpaHb NepneHAHKYJIAPHA K OCHOBAHHIO?

JAunakTnyeckasi exmHuna: 2.33 pemars IIIaHUMETPUUYECKUE U TPOCTEHIIINE
CTEPEOMETPUYECKHE 33]]a4l HA HAX0XKICHUE T€OMETPUUECKUX BEJIUYUH (JJINH, YTJIOB,
TJIOIA/IeH, 00BEMOB);

3ansaTue(-s1):

4.2.1.1TapannenbHOCTh MIOCKOCTEM.

4.2.10.ITepneHIuKyISPHOCTD ABYX IJIOCKOCTEH.

3ananue Nel

Pemmute 3agaun

1
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Touka D He JeXXUT B NMJIOCKOCTH TPEYIroJIbHHU-
ka ABC, Toukn M, N u P — cepeguHEl OTpes-
kKoB DA, DB u DC coOTBeTCTBEHHO, TOUYKa K
JeXXUT Ha orpe3dke BN. BrigcHUTEe B3aHMHOE
pacnojioxkenue npameix: a) ND u AB; 6) PK
n BC; B) MN u AB; r) MP u AC; n) KN
u AC; e) MD u BC.

Beprso am, 4ro: a) aobble TPH TOYKH JIEMAT

B OOHOH IIOCKOCTH, §) Jabbie 4eThIpe TOYKH

JeKaT B OOHOH IJIOCKOCTH; B) J100ble 4eTHIpe

TOYKH He JeAaT B OJHOM [LIOCKOCTH; I') depes

J00Ble TP TOMKH OPOXOAMT IJIOCKOCTE, M MpH-
> TOM TOJBKO OaHA?

Ol{eHKa Ilokazamenu OUEHKU

3 OtBetuTth Ha 2 Bonpoca (1 wnm 2 3aganus). [lokazats Ha yepTekax
pas3HbIE Clly4yan B3aMMHOIO PacIlOiI0KEHUs NpsAMbIX. [laTh
06"b$ICHCHI/Ie B KaXXJI10M cnyqae niin
Bepso am, 4To! a) awbBle TPH TOUKH JIEMAT
B OJHOH NJIOCKOCTH; 0) J0bnle YeThIpe TOYKH
JIEMKAT B OJHOH IJIOCKOCTH; B) J0bOble YeThIpe
TOYKHM He JeXAT B OJHOM [LIOCKOCTH; I') Yepes
J0bble TPH TOYMKH OPOXOAHT IJIOCKOCTE, M IpH-
TOM TOJABKO OAHA? c

MOACHCHUAMM U YCPTCIKaAaMU

4 OTtBetuTh Ha Bce Bonpockl (1 unu 2 3ananus). [lokazaTe Ha yepTexax
pa3HbIe cllydyau B3aMMHOIO PacloioKeHUs NpsAMbIX. JlaTh
00BSCHEHHE B KQXKJIOM CITy4ae

5 OTtBeTuTh Ha BCe BONpocCkl. [1oka3aTe Ha yepTexkax pasHble Ciydau
B3aMMHOT'0 PACIOI0KEHUA NPsAMBIX. /laTh 00BsCHEHHE B KaXKI0M
ciay4ae

2.7 Texymuii koHTpoab (TK) Ne 7
Tema 3ansaTus: 4.3.7 KourponrsHas padota Ne 4 no teme «IIpsiMbie U MIOCKOCTH B
IIPOCTPAHCTBEY.
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Metona u popma kontpoJs: [Ipaktuueckas padora (Ompoc)

Bujx KOHTPOJISI: TUCHMEHHBIN
JAupakTuyeckasi exuHuna: 2.3 1 BBIOIHATh YEPTEXKU 10 YCIOBUSIM 3aaY;
3ansaTue(-1):

4.2.11 Ilpaxktuueckas padora Ne 12: Pemienue 3ai1ad u ynpaxHeHU! Ha
MEePIEHIUKYJISIPHOCTD JIBYX IJIOCKOCTEN

4.3.3.I1apamienbHOe MPOEKTUPOBAHUE.

4.3.6.Pemienne 3a1a4 1 ynpaKHEHUN HA U300paKeHHUE MPOCTPAHCTBEHHBIX QUTYD.
3ananue Nel

[Ipaktuueckas padora Ne 12: Pemienue 3a1au u ynpaxHeHUH HA TIEPICHAUKYJISIPHOCTh
IBYX TUIOCKOCTEMN
Pemuts 3amaun

1. Cymma Bcex pebep napannenemmnena ABCDA,B,C,D, pasra 120 cwm.
Haiinure rapoe pebpo mapainenenunena, ecnam 28 4 BC 5
& e i i BC 5 BB, 6

2 Bepmunasl A u B Tpanenuun ABCD nexaT B JIOCKOCTH O, a BepIIHHE! C
u D He nexar B aTOH miaockocTH. Kak pacnmonosena npamaa CD oTHO-

CHTENLHO NJOCKOCTH O, ecJH 0Tpe3ok AB aABaderca: a) OoCHOBaHHEM
Tpanenuu; 6) GoKOBOM CTOPOHOH TpameruH?

Ol{eHKa Hokazamenu OUEHKU

3 PEHIUTD oany 3agauy. [loka3ath uiu nepevncinTh Bce pedpa
napaienenunena. O0bsICHUTH pellieHue OJJHOM 3a1aun. YepTex
o0s13aTelieH

4 PEHIUTD 2 3agaum. [TokazaTs niau nepeyucinTh Bce pedpa
napaienenunenaa. OObsICHUTH pellieHue IBYX 3a1a4. YepTex
o0s13aTeeH

5 PEHIUTD Bce 3axauu [lokazats win nepedyncinuTh Bce pedpa
napayenenunenaa. OOBSICHUTS PEIICHUE BCeX 3a1a4d UepTex
o0s13aTelieH

JupakTudeckasi exmauna: 2.30 nzo0paxaTh OCHOBHBIC MHOTOTPAHHUKH U KPYTJIbIC
Tena;

3ansaTue(-s1):

4.3.5.M300pakeHne MpoCTPaHCTBEHHBIX PUTYP.

3ananme Nel

Haiitu nosnHyo NOBEpXHOCTh MPSIMOYTOJIBHOTO Mapasuienenuneaa. Cuenath yepTex
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a) a=11, b=12, h = 15; 6) a=3J2, b=+5, h=1010;
B) =18, b=5v3, h=13; r)a=3% b=45 h=0,96.

2 HamepeHHsa NUPAMOYTroJBHOI0 Iapaijiesenunena paBHEel 8 cMm, 12 cm

u 18 cm. Hasizure pefpo kyba, o0beM KoToporo paseH obbeMmy 3TOTrO
napajiejienunesa.

Ouenka Hokazamenu ouenku

3 PEHIUTE JIKOBBIE 3 3AJJAYUN. 3anucars GopMyIibl U OOBSICHUTD

HaXO0XICHHUC OOKOBOM M ITOJTHOU HOBCpXHOCTCﬁ IMpAMOYTOJIBHOI'O
mapaJuICJICIIUIICaA.

4 PEHIUTE JIFOBBIE 4 3AJTAYMN. 3anucars GopMyibl U OOBICHUTH

HaxX0XJIeHUE OOKOBOM U MOJIHOW MOBEPXHOCTEN MPSAMOYTOJIBHOTO
napajuieJenune/a.

5 PEHIUTE Bce 3AJJAYM. 3anucars ¢hopmyJibl 1 0OBSICHUTH
HaXOXJeHUE OOKOBOMW M TTOJIHOM TMTOBEPXHOCTEH MPSIMOYTOJILHOTO
napaienenuneaa.. OObsICHUTh BBIUKCIEHUE 00BheMa
PSMOYTOJIEHOTO TTapajuieienuneaa u Kyoa

JAunakTnyeckasi exmHuna: 2.38 BoIYUCICHUS 00BEMOB U IUTONIAACH MOBEPXHOCTEM
MIPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH NPAKTUYECKUX 3a]1a4, UCIIONIb3Ys MPU
HEO0OXOMMOCTH CIIPABOYHUKHU U BEIYHCIUTEIBHBIC YCTPOUCTBA.

3ansitue(-91):

4.3.4.I1nomanb OPTOrOHAILHON MPOEKIIUH.
3apanmne Nel

Pemuts 3amaun

Haiipgure o6bem ky6a ABCDA,B,C,D,, ecau: a) AC =12 cm;
6) AC, = 342 M; B) DE =1 cm, rae E — cepeauna peGpa AB.

o -
Haiigure o0bpeM nNpaMOYroJpHOTO Napajnejenunesa, CTOPOHbBI OCHOBA-
HUA KOTOPOT0O pPaBHH a M b, a BeicoTa paBHa h, eciu:

a) a=11, b=12, h = 15; 6) a=3+2, b=+5, h=1010;
B) a=18, b=5+3, h=13; 1) a=3%, b=4/5 h=0,96.
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Ouenka Ilokazamenu ouenku

3 PEHINUTD mo0bie 3 3aaauu. /{ath onpeneneHue oobema e,
yKa3aTh €IUHUILBI U3MEpEHHs. Pelienue 3a1a4y cormpoBOKIAETCS
00BsICHEHHEM

4 PEHIUTD 4 3apaum. /[ats onpenenenue oobeMa Tell, yKa3aTh

CAWHHNILBI U3MCPCHUAI. Pemenune 3aa4 COIIPOBOXKAACTCA 00BsICHEHHEM

5 PEIIUTD Bce 3axaum, /[ats onpenencHue oobema Te, yKa3aTh
eIMHUIIBI U3MepeHus. Pemenne 3a1ad conpoBOXIaeTCs 00BSICHEHUEM

2.8 Texymuii koHTpOJb (TK) Ne 8

Tema 3ausiTus: 5.1.5.Pemenne 3a1a4 u ynpaxHeHUW Ha ypaBHEHHS cepbl, TUIOCKOCTU
Y TIPSIMOM..

Metoa u ¢popma kouTpoJsi: [Ipaktudeckas padota (Ompoc)

Bujx KOHTPOJISI: THCHMEHHBIN

JAunpakTuyeckasi exuHuna: 2.31 BBIOIHATH YEPTEKU 10 YCIOBUSIM 3a/aY;
3ansaTue(-1):

5.1.1.1IpssmoyronpHas (nekapToBa) CUCTEMa KOOPAUHAT B MPOCTPAHCTBE.
5.1.3.®opmyna pacCTOAHUSA MEXKIY ABYMS TOUKAMHM.

JAupakTuyeckasi exuHuua: 2.29 aHanu3upoBaTh B MPOCTEUIINX CIIy4dasiX B3aUMHOE
pacmnoyiokeHne 00BEKTOB B MMPOCTPAHCTBE;

3ansTue(-1):

4.2.11 Ilpaxktuueckas padota Ne 12: Pemenue 3a1ad u ynpaxHeHUN Ha
MEPIEHIUKYIISIPHOCTD JIBYX IIJIOCKOCTEN
3ananue Nel

[Ipaktuueckas padora Ne 12: Pemienue 3a1a4 u ynpaxHeHUH HA TIEPICHAUKYJIIPHOCTh
JBYX TUIOCKOCTEMN
Pemuth 3amauy

| BepHO a1 yTBep#AeHHEe: €CJAM ABe NPAMEIe B IPOCTPAHCTBE HepHeHan-

KYJAPHBLI K TPeThel NpPsAMOil, TO 3TH HPAMEIE NapailelbHsl! BepHo i1

3TO yTBep/JeHHe NPH YCIOBHH, UTO BCe TPH IIPAMBIE JieKaT B OLHOH
ILIOCKOCTH?

7 IlapannenbHble NpAMbBIe b ¥ ¢ JeKAT B IJIOCKOCTH O, & NpAMASH 4 Hep-
NeHAUKYIApHa K npamoil b. BeprHo 1M yTeBepsjieHHe: a) npaMas a
mepleHAHKYIApHA K IpAMoii ¢; 6) IpAMad a nepeceKaeT IMJI0CKOCTb 07
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Han napamnenenunes ABCDA B,C,D,. JoxamxuTe, 4TO:
a) DC L B,C, u AB L A D,, ecin £BAD = 90°;
3 0) AB1CC, n DD, | AB,, ecnm AB | DD,.

Ouemca Ilokazamenu OUEHKU

3 EcTp ananus (mpocTeimnii cirydaii) B3aMMHOTO PACIIOI0KEHHUS
O00OBEKTOB B MMPOCTPAHCTBE;.

OtBer aH Ha | 3a1aHKE C OSICHEHUSIMU , UCIIOJIB30BAaH YepPTEXK (
NOKa3aHbl Ha YEPTE)KaxX B3aUMHOE PACIHOJIOKEHNE OOBEKTOB)

4 EcTp ananus (mpocTteiiiirie HECKOJIbKO CTy4yaeB) B3aUMHOTO
pacrnoioxkeHus: 00bEKTOB B MPOCTPAHCTRE;.

OTBeT AaH Ha 2 3aJJaHus C MOSICHEHUSIMHU , UCIIOJIB30BaH YEPTEXK (
MOKa3aHbl HA YEPTEkKaX B3aUMHOE PACIIOJI0KEHHE OOBEKTOB)

5 EcTp ananus (Bcex ciiy4aeB) B3aMMHOTO PACIOJIOKEHUSI OOBEKTOB B
IIPOCTPAHCTBE;.

OTBeT J1aH Ha BCE 3a/IaHuE C MOSICHEHUSIMHU , UCIIOJIb30BaH YEPTEXK
WJTH YCPTEKH

( moka3zaHbI Ha YEepPTEkKaxX B3aUMHOE PACIIOIOKEHHE OOBEKTOR)

JAupakTuyeckas exuHuna: 2.33 peuarh MIAHUMETPUUECKUE U TPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAXO0XKICHUE T€OMETPUUECKUX BEJIUYUH (JJIUH, YTJIOB,
TIomaaei, 00beMOB);
3ansTue(-1):
4.2.11 Ilpaxtuueckas padota Ne 12: Pemenue 3amad u ynpaxHeHUN Ha
MEPIEHIUKYJISIPHOCTD JIBYX IIJIOCKOCTEN
4.3.2.Pemienne 3aaHnii Ha reoMeTpUYECKUe TTpeoOpa3oBaHus MPOCTPAHCTBA:
napajuieNIbHbIA IEPEHOC, CHMMETPHUS OTHOCUTEIBHO TIOCKOCTH.

2.9 Texymuii koutpoJb (TK) Ne 9
Tema 3anaTus: 5.1.12.Yron Mex1y AByMsI BEKTOpaMHU.
MeTtoa u ¢popma kouTpoJsi: [lucemennsiit onpoc (Omnpoc)
Bujx KOHTPOJISI: TUCHMEHHBIN
JAunpakTuyeckasi exuHuna: 1.3 3HaueHNE NPAKTUKHA U BOIIPOCOB, BOZHUKAIOIIUX B CAMOU
MareMaTuke 11 GOpMHUPOBAHUS U PA3BUTHUS MATEMATUUECKON HAYKU;
3ansaTue(-11):
2.2.7.BeimonHeHne KOHTPOIbHOM paboThl Ne2 1o Teme: «Pemienne ypaBHEeHUH U
HEPABEHCTB»
3.5.2.Ilpaktuueckas padota Ne 9 Pemnienne 3a7a4 v ynpaKHEHUN Ha TpeoOpa3oBaHue
norapu(MHUYECKUX BBIPAKCHHM.
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5.1.6.BekTopsbl

5.1.9.Pemenue 3anaHnii Ha yMHOXKEHNE BEKTOPA HA YHUCIIO.
3apanue Nel
Hanucate pedepaT Ha TeMy: 3HaU€HHE MPAKTHKU U BOIPOCOB, BO3ZHUKAIOUIUX B CAMOU
MaTeMaTHKe a7 GOPMUPOBAHUS U Pa3BUTH MaTeMaTudeckoil Hayku; 1

OTBeTUTH HA BONPOCHI

1) Kakoe 3HaueHne uMeeT MpakTUKa sl POPMUPOBAHUS U PA3BUTH MAaTEMaTUKU

2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BOZHUKAIOUIUE B CAMON MaTeMaTUKE IS
(opMUpPOBaHUS U Pa3BUTHS MATEMAaTUYECKON HAYKU;

3) B kakux aucuumianHax ( paszenax) ecTeCTBO3HAHUS UCHOIb3YIOTCS MAaTEMATUYECKUE
metonsl. [IpuBecTu npumMepsl

OMBHKa Hokazamenu OUEHKU

3 Hanucate pedepar Ha TeMy: 3HaU€HHUE MPAKTUKU U BOIPOCOB,
BO3ZHMKAIOLMX B CAMOM MaTeMaTHKe JUisl POPMUPOBAHUS U PA3BUTHS
MaTeMaTu4ecKod Hayku; 1 OTBeTUTH HA OJAUH BONPOC ; IPUBECTH
npuMep WIN NPUMeEPbI

4 Hanucate pedepar Ha TeMy: 3HaU€HHUE MTPAKTUKU U BOIPOCOB,
BO3HMKAIOIIMX B CAMOM MaTeMaTHuke st JOPMUPOBAHUS U PA3BUTHUSA
MaTEeMaTUYECKOM HAyKH; 3alUTUTh pedepaT 1 OTBEeTUTH Ha IBa
BOIIPOCA ; MPUBECTH MPUMeEPHI

5 Hamucate pedepar Ha TeMy: 3HaUCHHUE MMPAKTUKU M BOTIPOCOB,
BO3HHKAIOIIUX B CAMOM MaTeMaTHKe JUisi JOPMUPOBAHUS U PAZBUTHUS
MaTeMaTU4eCKOW HayKH; 3alllUTUTh, UCIIOJIb3Ysl MPE3ECHTALNIO U
OTBeTHTH HA BCE BONPOCHI; MIPHUBECTH MPUMEPbI

3aganme Ne2
OTBeTUTH HA BONPOCHI
1) Kakoe 3HaueHue umeeT npakTuka st GOpMUPOBAHUS U PA3BUTHS MaTEeMaTUKU
2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BO3HUKAIOUIUE B CAMO MaTeMaTHKe ISl
(opMHUpOBaHUA U Pa3BUTHSI MATEMATUUYECKON HAYKH;
3) B xakux aucnumnnuHax ( pa3jenax) eCTeCTBO3HAHUS UCIOIb3YIOTCS MaTEMaTUUECKUE
Meroabl. [TpuBectu nprumepsl

Ouenka Ilokazamenu ouenku
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3 OTBeTUTH HA OJIMH BONPOC
1) Kakoe 3HaueHHEe UMEET MpaKTHUKa JAJIsi JOPMHUPOBAHUS U PA3BUTHUS
MareMaTtuku [IpuBecTr npumepsl UiIu IpUMEp

2) Kakoe 3HaueHHe UMEIOT BOMPOCH], BOZHUKAIOIIUE B CAMOM
MaTeMaTuke JJis1 POpMUPOBAHUS U Pa3BUTHUSI MAaTEMaTUYECKOM HAYKH;
IIpuBectu npuMepsl

3) B xakux aucnumiuHax ( pa3jenax) eCTeCTBO3ZHAHUS
UCIIOIB3YIOTCS MaTeMaTuyeckue MeTobl. [IpuBecTu mpumepsl

4 OTBeTUTH HA IBA BONIPOCA
1) Kakoe 3HaueHre UMEET MpaKTHUKa AJIsi POPMHUPOBAHUS U PA3BUTHUS
Marematuku [IpuBecTu npumepsl

2) Kakoe 3HaueHHe UMEIOT BOMPOCHI, BOBHUKAIOIINE B CAMOM
MaTeMaTuke JJis OpMUPOBAHUS U PA3BUTHUS MAaTEMaTUYECKOM HAYKH;
IIpuBectu npuMepsl

3) B xakux aucuumiuHax ( pa3jenax) eCTeCTBO3ZHAHUS
UCIIOIB3YIOTCS MaTeMaTudeckue MeTobl. [IpuBectu mpumepsl

5 OTBETUTH HA BCE BOMPOCHI
1) Kakoe 3nHaueHne uMeeT npakTUuKa st POPMUPOBAHUS U PA3BUTHUS
MaremaTuku IIpuBectu npumepsl

2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BO3HUKAIOUIUE B CaMOil
MaTeMaTuke JJis1 POpMUPOBAHUS U PA3BUTHUSI MAaTEMaTUYECKOM HAYKH;
IIpuBectu npuMepsl

3) B xakux aucnurinHax ( pa3jenax) eCTeCTBO3ZHAHUS
UCIIOIB3YIOTCS MaTeMaTudeckue MeTobl. [IpuBectu mpumepsl

3aganue Ne3
Brimonaenne KoHTposibHOU paboThl No2 o Teme: «Pemenne ypaBHeHUI 1 HEPABEHCTBY

¢ 3x 2
1 4571 = 15 2) 0,3%-2=1; 3) 232 20%; ) (1] :[g] ;

1 Pemiuthb ypaBHEHUS , CBOAAIINECS K OJTHOMY OCHOBAaHMIO
1) 4-9°-183-6+9-4*=0;
2) 16-9*-25.12% + 9. 16* = 0;

2 PemuTh ypaBHEHHS

Ouenka Ilokazamenu ouenku

3 Pemens! TonpkO npocTenmme ypaBHeHus U3 | 3a1anus
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4 Pemiensl mpocTeiiiiye ypaBHeHuUs U3 1 3a1aHus U OTHO YPaBHEHHE U3
2)

5 Brimosaens! Bce 3aganust. ECTh HEOOXOAUMBIE TOSICHEHUS

3aganue Ned

[Tpaktuueckas padora Ne 9 Pemnenne 3a1a4d u ynpakHeHUN Ha TpeoOpa3oBaHue
Jorapu(pMUYECKUX BBIPAKECHU.
1 Bpiuucnuthb

1) log, 3‘2;; 2) log, 4; 3) log, s 0,125;
2 2
4) log, « %; 5) log, 5 1; 6) log, V2.
&

BrigeHuTE, OPH KAKUX SHAYEHHAX X CyILIecTBYyeT jJorapudm:

1) log, (4-x); 2) log,, (7T —x); 3) log, : : 3

L]
-2x
2

Bri4ucanTh:
log, 24 — L log,, 72 log; 14 — * log, 56
1) 2, 2) 2 :
log ;18 — ; logs 72 logg 30 ~ - 10gg150

Ouenka Hlokazamenu ouenku

3 Pemens! Bce 3ananus u3 1) u 2 3amanus u3 2). 3anucanbl
orpejenieHue Joraprudma, MepeurciIeHbl CBOMCTBA, TPUBEICHBI
IpUMEpHI Ha CBOMCTBA

4 Pemiensl Bce 3amanus u3 1) u 2 3aganus u3 2). 3anvcanbl
ompeseneHue oraprudma, mepedrcIeHbl CBONCTBA, TPUBEACHBI
IIPUMEPBI HA CBOKMCTBA

5 Petens! Bce 3amanus. 3anucansl onpeneaeHue jJorapudma,
NepeYUCIICHbI CBONCTBA, MPUBEACHBI MPUMEPHI HA CBOMCTBA

JAunaxkTnyeckasi exmuuna: 2.30 nzo0paxaTb OCHOBHbIE MHOTOTPAHHUKU U KPYTJIbIC
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TENa;
3ansaTue(-1):

JAupakTudeckas exmHuna: 2.32 cTpoUTh NPOCTEHIINE CEUeHUs KyOa, TPU3MBI,
UpamMubl;

3ansiTtue(-1):

5.1.4.YpaBuenus cepsbl, IITOCKOCTH U MPSIMOM.

5.1.5.Pemenue 3aa4 u yrpaxHeHUH Ha ypaBHEHUS cepbl, MIIOCKOCTH U MPSIMOMA. .
3ananue Nel
[TocTpouTs pocTENIINE CEYEHNUS , TPU3MBI, TUPAMUIBL;
1. TTocTpouTh npocTelme ce4eHus IPU3MBbl, IAPAIEIbHOE OCHOBAHUIO HA BBICOTE
PaBHO MOJIOBUHE €€;
2. ITocTpouTh MPOCTEUIIINE CEUCHUS , IPU3MBI, TTapalIeIbHOE OOKOBOM rpaHu
3 ITocTpouTh TUATOHAIBHOE CEUYECHUE TTPU3MBbI

Haiitu Bo Bcex 3a/1auax 1ioiaib ceUeHus (pa3Mepbl CBOU B3SITh);

4 TlocTpoUTh OCEBOE CEUCHUE MTUPAMU/IbI; C KBaJApPAaTHBIM OCHOBaHUEM (CTOpPOHA
OCHOBaHMs paBHa 14 cMm) BeicoTa nupaMuibl paBHa 30 cm

Ouenka Ilokazamenu OUEHKU

3 [TocTpoeHno ceueHue Ky0a mapaiiebHOe OOKOBOM rpaHu U HalieHa
€ro TUIONIAaAb. Y Ka3HbI ATAIbl TOCTPOCHUS

4 [TocTpoeHo nuarorajibHOE ceueHue Kyoa Haliniena ero mioiasp.
YKa3HbI 3TaIbl TOCTPOCHUS

[TocTpoeHo nuaroranbHOE ceueHue napamienenunena Hainena ero
IJI0IA/1b. Y Ka3HbI 3TAIbl IOCTPOCHUS

5 [TocTpoeHO nuarorajibHOE CEUeHHUE MTPU3MBI (TTapajuIie/Ieue/a)
Haiinena ero romanp. YKa3Hbl 3Talbl IOCTPOCHUS

[TocTpoeHO 0CceBOE CEUECHUE TUPAMUIBI; C KBAJIPATHBIM OCHOBAHUEM
(ctopoHa ocHOBaHUsI paBHbIe) HalifieHa riomaab ceueHus U yKa3aHbl
3Tarlbl MOCTPOCHUS

JAunakTuyeckasi exuHuna: 2.36 uCronab30BaTh TPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON JEATEIbHOCTH U TOBCETHEBHOM KU3HMU:

3ansitue(-1):

5.1.10.Pemienue 3a1a4 u ynpaxHeHUM 1o TeMe «BekTops».

3ananue Nel

Pemmth 3agaun

Onpeodenume Heo0X0IUMOE MO HOPME BPEMS U PACLICHKY JIJIsi OOJTUIIOBKH
razypoBaHHo# uTKoN 150%*150 MM.OTKOCOB OKOHHOTO TTpoeMa paszmMepoM 4*2 M., ecnu
mpuHa otkoca 30 cM.
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2. Onpenenute BpeMsi, HEOOXOJUMOE 0 HOPME, a TAK)KE PACLEHKY Ha OLITyKaTypUBaHUE
KBapTUPHBIX MEPErOPOIOK 001Iel iomaaso 50 KB. M., €Clu TUIoU[ab IITYKaTypHOrO
HaMETa COCTABIISIET B CPEHEM 25 MM

3. Pabounii omTyKaTypuBaeT BPyUHYIO KOJIOHHY YJIYUIIEHHONW ITyKaTypKoi. CKOJIBKO OH
3apaboTaeT, eciu KOJIOHHA UMEET BBICOTY 5,5 M., paguyc 0,5 M., cobro1ast HOpMy
pacuenku 46,6 ko Ha 1 KB.M.?

Ouenka Ilokazamenu ouenku

3 Pemena onna 3amaya (;ro6ast). JlaHbl MOsICHEHUS, C UCTIOJIb30BAaHUEM
TEOPUHU

4 Petienst nBe 3agaun (Jito0bIe). JlaHbI MOSICHEHHUS, C UCTIOJIb30BAHUEM
TEOpPUU

5 Pemiensl Bce Bee 3a1aun. [aHbl OSICHEHUS, ¢ UCTI0JIb30BAHUEM
TEOPUU

3apnanue Ne2

HapucyiiTe napanaenenunen ABCDA B,C,D, u ofosHaubTe BEKTOPI

— —= — + gt
C,D,, BA,, AD cooTsBeTcTBeHHO 4epes da, b, c. 1I3o6pasuTe Ha pucyHke

BeKTODH: &) d—b; 6) d—& B) b—a; 1) 6 —b; m) £ -4

Pemenne 3amau no teme «BeKTOphI»

Ouenka Ilokazamenu ouenku

3 BrinonHeH uepTex 1 0003HaUYECHbI YKa3aHHbIE BEKTOpa. PenieHsl n8e
3aJl1ayd Ha OCTPOECHHE BEKTOPOB . Penienue ¢ NosSCHeHUsIMH |,
OOBSCHEHBI MOHATHUSA: "PA3HOCTh BEKTOPOB' U MPaBUIIO HAXOXKJICHHS
Pa3HOCTU BEKTOPOB U MPABUIIO CYMMBbI BEKTOPOB

4 BBrinonHen yeprex 1 0003HaYEHbI YKa3aHHbIE BEKTOpa. PeleHsbl
YETBIPE 3a7a4M Ha IIOCTPOECHHUE BEKTOPOB . PellieHne ¢ MosSCHEHUAMM ,
00BACHEHBI OHATHS: "Pa3HOCTb BEKTOPOB' U MPABUIIO HAXOXKACHUS
Pa3HOCTH BEKTOPOB U MPABUIIO CYMMBI BEKTOPOB

5 BBrinonHen yeprex 1 0003HaYEHBI YKa3aHHBIE BEKTOpa. Perensl Bce
3a71a4M Ha IOCTPOEHHUE BEKTOPOB . PellleHne ¢ MOSCHEHUAMM ,
OOBSICHEHBI OHSTHS: "PA3HOCTh BEKTOPOB" U MPABUIIO HAXOXKICHHUS
Pa3HOCTH BEKTOPOB U MPABUIIO CYMMbI BEKTOPOB

2.10 Texkymmuit koutpoJs (TK) Ne 10
Tema 3ansTusi: 5.1.21.Boinonnenue koHTponbHOM padoThl Ne 5 o TeMe «KoopauHaThl
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1 BEKTOPBD»

Metoa u popma kontpoJs: [Ipaktuueckas padora (Ompoc)

Bua koHTpOJISI: THCHbMEHHBIN

JAupakTuyeckas exuHuua: 1.3 3HaueHrE NPAKTUKHA U BOIIPOCOB, BOZHUKAIOIIUX B CAMOU
MaTeMaTuke s GOPMHUPOBAHUS M PA3BUTHS MATEMATHICCKON HAYKH;

3ansiTtue(-1):

3ananue Nel
OTBETUTH HA BOIPOCHI

Kaxkoe 3naueHne nmeeT npakTuka Juisl pa3BUTUS MaTeMaTuueckon Hayku; [IpuBectu
npumep

Ouenka Ilokazamenu ouenku

3 Kpatko nan orBet Ha Bonpoc : Kakoe 3HaueHue UMEET MPAKTUKA JJIs
pa3BuTUA MaTeMaTtuueckoil Hayku; [IpuBeseH oauH npumep

4 Jlan orBeT Ha Bonpoc : Kakoe 3HaueHue UMeeT NMpaKTUKa s
pa3BUTHs MaTeMaTndecko Hayku; [IpuBenensl 2-3 nmpumMepa
(MCTIONB30BATH JJIS1 IOJITOTOBKH pedepar 1o 3Toi Teme)
IpPUMEPHI AaHbl ¢ 00BICHEHUEM UJTU TOSICHEHUSIMU

5 Jlan oTBeT Ha Bonpoc : Kakoe 3HaueHne MMeeT NpaKTUKa JJIs
pa3BUTHs MaTeMaTU4ECKON HayKH; [[prBeAeHBI HECKOIBKO IPUMEDPOB
(ucmonb30BaTh ISl MOATOTOBKH pedepar Mo 3Toi TeMe) mpuMepbl
JIaHbl C OOBSICHEHUEM WJIH MOSICHEHUSIMU

JAunakrnyeckasi exmHuna: 2.3 1 BBIOIHATD YEPTEKU MO YCIOBUSIM 33/1a4;
3ansitue(-s1):

5.1.7.CinoxxeHue BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YKCIIO.

5.1.8.Pemienue 3a1anuil Ha ONPEICICHUE MOJTYJIsl BEKTOPA, HAa CI0KEHUE BEKTOPOB.
5.1.9.Pemenue 3anannii Ha yMHOXKEHNE BEKTOPA HA YUCIIO.

5.1.11.Pa3znoxxeHue BEKTOpa MO HANPABICHUSM.

5.1.13.KoopauHatsl BeKTOpA.

5.1.14.ITpaktuueckas padora Ne 13: Pemenue 3a1a4 Ha OnpeesieHue KOOPAUHAT
BEKTOPOB.

5.1.15.Pemienue 3a1a4 1 ynpaxHEHUN HA ONPEEICHUE CKAISIPHOTO IPOU3BEICHUS
BEKTOPOB.

5.1.18.13yueHune npoeKnH BEKTOpPa Ha OCh

5.1.19.Haxoxnenue npoeKkiuii BEKTOPOB Ha OCH

5.1.20.o0 Teme: Pemenue 3aaa4 1 ynpaxxHeHuil no reme «KoopInHATBI 1 BEKTOPBDY.
3apanue Nel
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BbINOJHUTL YepTeku M0 yCJIA0BHUSAM 3a/1a4;

1 3amaya. Jlanwl BekTOpa a, B U C. (JaHHBIE CBOM: JUIMHY U HAMPABJICHUE KAXI0TO
BEKTOpA 4, B U € BBIOPATh CAaMOCTOSATEIIHHO )

[Toctpouts BekTop 1) 2a-4 B+ 0,5 c; 2) - Sa + 2B. YKa3aTh 3Tanbl IOCTPOCHUS

2 3agayva. [Toctpouts BekTop (-2a - 0, 75 B + 1,5 ¢) (1aHHbIE CBOU: JIUHY U HAMPABJICHUE
KaXXJIOTO BEKTOpa a, B U ¢ BEIOPATH CAMOCTOSITEIIHHO )

3 3agaua [loctpouts Bektop (-2,5 a + 0,25 B - 3,5 ¢) (HaHHBIE CBOU: JJIUHY U
HaIPaBJICHUE KAXJI0T0 BEKTOPa 2, B M € BRIOPATh CAMOCTOSATEIHHO )

Ouenka Ilokazamenu oyenku

3 Jatb onpeaeneHue BekTopa; Jathk onpeneneHne KOJUIMHEAPHOTO
BEKTOPA, COHAMPABJICHHOTO U
Pemmmts onHy 3amady. (YkaszaThk 3TaIbl HOCTPOCHHS)

4 ate onpenenenne BekTopa; JlaTe onpeneeHue KOJUIMHEAPHOTO
BEKTOPA, COHANPABICHHOTO U
Pemnts nBe 3amaun ( Yka3athb 3Tanbl IOCTPOCHUS)

5 Jatp onpenenenne BekTopa; [late onpeneneHne KOJUIMHEAPHOTO
BEKTOpPA, COHAMPABICHHOTO; MPOTUBOHANPABICHHOIO BEKTOPA U
Pemuts Bce 3amaun (YKazath 3Tanbl MOCTPOSHUS )

3ananue Ne2
ITpakTudeckas padora Ne 13: Permenue 3a1aq Ha onpeaeacHne KOOPANHAT BEKTOPOB.

Bonpocesr m 3aaauu

B rerpasagpe ABCD Touxku M, N u K — cepe-
aHEBl pebep AC, BC nm CD cooTrBeTcTBeHHO,
AB=3cM, BC=4c¢n, BD =5 cm. Haiipure
NJIMHBI BEKTOPOB:

a) AB, BC, BD, NM, BN, NK;

— i e e —3

©) CB, BA, DB, NC, KN.

Vupoerute: a) 2(m+n)-3@dm-n)+m; 6) m-3(n-2m+ p)+

+5(p - 4m).
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IaEnI BeKTODHI @ {3; —5; 2, b {0; T; 1), E{f;-;u:o}u d {-2,7; 3,1; 0,5).

HaiianTe KOOPAMHATHI BEKTOPOB: a) a +b;6) a+c¢; B) b+c; r) d +

) d+ad; e)a+b+¢; x) b+a+d; 3) d+b+c+d.

3.
Ouenka Hlokazamenu ouenku

3 Pemena onHa 3amaya. 3anucaHbl IpaBujia BHIMOJHEHUS IEUCTBUIN Hall
BEKTOpPaMH, 33IaHHBIMU KOOPJAMHATAMH Hauyajia BEKTOpa U KOHIIA

4 Pemens! nBe 3a1aun. 3anucanbl MPAaBUJIa BBIMIOJIHEHUS IEHCTBUN HAJT
BEKTOpPaMHM, 33IaHHBIMHA KOOPJAVMHATAMU HAa4aJla BEKTOPA U KOHIIA

5 Pemensl Bce 3aaun. 3anucanbl NpaBUiia BRITOJIHEHUS ACHCTBUNA HAll
BEKTOpPaMH, 33IaHHBIMU KOOPJAMHATAMH Hauyajia BEKTOpa U KOHIIA

JAupakTuyeckas exmHuna: 2.32 cTpoUTh NPOCTEHIINE CeUeHUs KyOa, TPU3MBlI,
UpamMubl;

3ansaTue(-1):

5.1.12.Yron mexny AByMsl BEKTOPAMH.
3aganue Nel

Pemmts 3amaun

1 TlocTpouts ceuenune Kyba mapaiiebHOe OOKOBOM rpaHH KyOa U HaWTH ero MIomas (
JaHHbIE CBOM JUIsl JUTMHBI pedpa )

2 Iloctpouts ceuenue kyda npoxosiiee yepes peopo BC u A1/]1; naittu ero miomanb (
JaHHBIE CBOU JJIS JUTMHBI pedpa )

Ouenka Ilokazamenu ouyenku
3 [TocTpoeHns! yka3zaHHbIE ceueHHs KyOa. YKa3aHbl 3TaIlbl TOCTPOCHMS;
Hatinena momans ceuennst. Pemenus qausl ¢ MOSICHEHUSIMHA WA C
00BsICHEHHEM
4 [TocTpoeHsI yka3aHHBIC CEUCHHS KyOa. YKa3aHbl ATaIlbl IOCTPOCHHUS;

Haiinena mromans ceuenns. Pemenus nausl ¢ MOSICHEHUSAMHA WA C
00BSICHEHHEM YKa3aHbI 3TaIlbl IOCTPOCHUS U HaliicHa IUIoIIa b B 1)
3aj7a4e WX BO 2)

5 [TocTpoeHsl ykazaHHbIE ceueHHs KyOa. YKa3aHbl 3Tallbl HOCTPOCHMUS;
Halinena ruioniaas cedyeHus. PenieHns JaHbl ¢ MOSCHEHUSAMU WA C
OO0BSICHEHHEM YKa3aHbI 3Tallbl IOCTPOCHUS U HalJIeHa IJI0LaAb BO
BCEX 3ajJa4ax
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JAnpakTuyeckas exuHuna: 2.33 peuarh MIaHUMETPUUECKUE U TPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAXO0XKICHUE T€OMETPUUECKUX BEJIMYUH (JJINH, YTJIOB,
Iomaaei, 00bLeMOB);

3ansaTue(-1):

3aganue Nel
PELINUTh TJIAHUMETPHUUECKHUE U TTPOCTEHIIINE CTEPEOMETPUUECKHE 3a/1a4M HAa HaXOXKICHUE

TCOMETPUYCCKHUX BEJIMUMH (JIJTUH, YTIIOB, IJIOIIA/IeH, 00BEMOB);

1 B nupamuge DABC pebpo DA nepneraHkyIapHoO K niaockocTu ABC.
Hajigure nmomags 60KOBOH TMOBEePXHOCTH NHpaMuibl, ecau AB = AC =
=25 cem, BC =40 cm, DA = 8 oM.

2 OcHOoBaHMeM DIHPAMHIBI HABJACTCA paBHODeAPEHHBIH TpPEYIrOJABHHK
c yrnom 120°. BoroBeie pebpa o6pasywoT ¢ ee BelcoTol, paBHoit 16 cMm,
yrasl B 45°, HaiignTe naomalbk OCHOBAHHMA NHpPaMMHABI.

OueHKa Hokazamenu OUEHKU

3 Pemena ogna 3amava JlaHo onpeneneHue npaBUiIbHOW TAPAMUIBL.
OOBSICHEHO KaK HAUTH OOKOBYIO MOBEPXHOCTh MUPAMHUIBI, TTOJHYIO .
JlaHo onpeneneHure anopeMsbl, CACIaH YePTEK

4 Pemens! aBe 3anaun /lano onpeneneHue npaBuiabHOW TUPAMUIBL.
OOBsSICHEHO KaK HaWTH OOKOBYIO TOBEPXHOCTh MUPAMHUIBI, TIOJTHYIO .
Jlano ompenenenue arnodeMsl, clieJaH YepTex

5 Pewrensl Bece 3anaumn Jlano onpeneneHne NpaBUIbHOW MUPAMUIBL.
OOBsSICHEHO KaK HallTH OOKOBYIO IOBEPXHOCTh MUPAMHU/IBI, MOJIHYIO .
Jlano onpexnenenue anopeMsl, caenan ueptex [IpuBeaen npumep
HEMPABUIIBHON upaMusl. J[aHO onpeneneHrne HenpaBUIbHOM
nupamMubl. BEIIOJIHEHO IOCTPOEHUE €€

JuaakTudeckas eIMHUNA: 2.7 UCIIOJIb30BATh IPUOOPETEHHBIE 3HAHNS U YMEHHUS B
IPAKTUYECKOMN IESITEIIBHOCTH U TIOBCEAHEBHOM KU3HU:

3ansitue(-s1):

5.1.2.Pelenue 3a/laHuii 10 TeMe NPAMOYTOJIbHas (JIeKapToBa) CUCTEMa KOOPIUHAT B
IIPOCTPAHCTBE.

3aganue Nel

Pemmnts 3amaun

1) Pabounii omTyKaTypuBaeT BpYUHYIO KOJIOHHY YIY4YIIEHHOM ITYyKaTypKoil. CKONBKO
BpPEMEHH €My MOTpeOyeTcs, YTOOBI OIITYKAaTYPUTh KOJIOHHY BBICOTOU 6 M., AMaMETPOM
Im., cobmonast Hopmy Bpemenu 0,79 1 Ha 1
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2 Kakoe BpeMs moTpedyeTcst MaJisapy JJIs OKPACKU MaHeNH (BbICOTa 2 M) B TIOMEIIIEHUH
(pucyHOK 1) MaxoBOi KUCTBIO, €CIIM HOpMa BpeMeHU AJid okpacku 100 KB.M. MOBEpXHOCTH
KUCThIO — 6,4 4, BanukoM — 3,4 u?

3 [Ipu omTykaTypruBaHuU BPYUYHYIO KOJIOHHBI pabouemy motpedoanoch 4 4. Kakyto
IJIOIA/b TOBEPXHOCTH OH OIITYKATypUBaj 3a | 4., eciii BbICOTA KOJIOHHBI 7 M., THAMETP
ocHoBauus 0,8 m.?

4 Tlpu Hopme Bpemenu 0,79 4. Ha 1 kB.M. pabouuii BpyUHYIO OIITYKATYpPUBAET KOJIOHHY
BbICOTOM & M. 32 4,8 4. Onpeaenure 1uameTp OCHOBaHUS 3TON KOJOHHBI.

OueHKa Hokazamenu OUEHKU

3 Pemuts 2 3agaun. Pemenue oobsicHuTh ( Kakoe reomerpuueckoe
TEJ0 MpeICTaBIseT KoJoHHHA. Kak BeIUMCseTCS OJIHAS
MOBEPXHOCTH KOJOHHBI) UTO OKpallIMBaeTCsS U KaK BRIUUCIUTH PACXO]]
Marepuasa)

4 Pemnts 3 3amaun Pemenne o0bsicHuTh ( Kakoe reomerpuieckoe Teino
npecTaBiisgeT KoJJOHHHA. Kak BRIYUCISETCS TOJIHAS TOBEPXHOCTh
KOJIOHHBI) YTO OKpalmBaeTcs U Kak BEIYMCIUTD PacXoj] MaTepuana)

5 Pemnts Bce 3agaun Pemenue kaxaoit 3agaun o0bacHUTSH. ( Kakoe
FEOMETPUYECKOE TEIO MpeICTaBIseT KoJoHHHA. Kak Beiuncisercs
MOJIHAsl TOBEPXHOCTh KOJOHHBI) UTO OKpalnBaeTCa U KaKk BHIYUCIUTD
pacxoj MaTtepuana)

2.11 Texkymmii koutpoJsb (TK) Ne 11

Tema 3ansTus: 7.2.6.BeimosHenre KOHTPoJIbHOM paboThl No7 1o Teme "DIeMeHThI
MaTeMaTU4YECKOW CTATUCTUKH'.

MeTtoa u ¢popma kouTpoJsi: [lucemennsii onpoc (Omnpoc)

Bujx KOHTPOJISI: TUCbMEHHBIN
JAunpakTuyeckasi exuHUIA: 1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOLIECCOB
OKPY>KaroIero MUpa.
3ansaTue(-11):

6.1.1.0cHOBHBIE TTOHITHS KOMOMHATOPUKH.

7.1.1.Co0bITHE, BEpOSITHOCTH COOBITHSI, CIIOKEHUE BEPOSTHOCTEH.
3ananue Nel
Mmeetcs s16110K0 U rpymia; u 6aHaH;

1 CxonbKkuMHu crioco0aMu MOXHO BBIOpaTh a) OAuH PPYKT, 0) 1Ba PpyKTa, B) TpH
bpykra, T) X0Ts ObI OJIUH PPYKT?

2. I'pynmy u3 20 CTyI€HTOB HY>KHO pa3JeiuTh Ha 3 Opurajbl, IpUYeM B MEPBYIO OpUTaLy
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JOJIKHBI BXOAUTH 3 YEJIOBEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOIBKUMHU CIIOCOOAMHU
3TO MOKHO CIIENaTh
3. CKOABKUMH CTIOCOOAMH MOKHO MEPECTABUTh 5 KHUT HA MOJIKE?

4. B 3ae31€e Ha UNNIOAPOME YUYaCTBYIOT 12 pricakoB. rparoniue B TOTAIU3ATOP
3aIOJIHSIOT KaPTOUYKH, B KOTOPBIX YKa3bIBAIOT MOPAIOK, B KOTOPOM, 10 UX MHEHHIO,
pbIcaku MpUAyT K puHuUILy. byaem cuntaTth, 4To K PUHUITY OJHOBPEMEHHO HE MOTYT
OpUITH J1Ba U O60see ppicakoB. CKOJIbKO BapUaHTOB 3aIIOJHEHUS KaPTOUYEK CYIIECTBYET?

Ouenka Ilokazamenu ouenku

3 Pemensl nBe 3amaun. OO0bsCHUTH pelieHue. [laHo onpeneneHus
OCHOBHBIX IMOHATUN: IEPECTAHOBKHU; COUETAHUS; PA3MEIICHUSI.
[IpuBeneH npuMep WK MPUMEPHI JIS KaXKI0T0 MOHITHS

4 Pemens! Tpu 3amaun. O0bIcHUTH perieHue. J[ano onpeneneHus
OCHOBHBIX MOHSTHI: IEPECTAHOBKHU; COYETAHUS; PA3MEILICHHUSI.
[IpuBeneH npuMep WK MPUMEPHI ISl KXKJIOTO MOHATUS

5 Pemensl Bce 3agaun. OOBsCHUTD penienue. [lano onpeaeneHus
OCHOBHBIX IOHATHMN: IEPECTAHOBKU; COYETAHUS; PA3MELICHHUS.
[IpuBeneH npumep Uiy NpUMEpPHI 11 KaXKA0T0 ITOHATUS

JAupakTuyeckas exuHuua: 2.40 BEIYUCITATH B MPOCTEUIINX CIy4asiX BEPOATHOCTH
COOBITHI Ha OCHOBE ITOJICUETa YHCJIa HCXO/IOB;

3ansTue(-1):

7.1.1.Co0bITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE BEPOSITHOCTEH.
7.1.2.YMHOxkeHue BeposTHOCTeH. [IoHsITHE 0 HE3aBUCUMOCTH COOBITHIA.

7.1.4 IloHsgaTue o 3aKOHE OONBIINX YHCEIL.

7.2.1.1IpeacraBnenue JaHHBIX (TaOIUIIBI, JUATPAMMBI, TpaduKn).
7.2.3.Ilpaktuueckas padota Ne 15: Penienue 3aganuii Ha npeicTaBICHUE JaHHBIX,
reHepaIbHYI0 COBOKYMHOCTh, CpeIHEEe apu(PMETHUUECKOE, METUaHY .

7.2.4.1longaTue o 3agayax MaTeMaTUUYCCKON CTaTUCTUKHU.

3apanue Nel

Pemuts 3agaun

1. B ypue 4 uepHbIxX u 6 6enbix mapoB. M3 ypHbI cirydaitaeiM oOpa3om 6epyT 1 mrap.
Haittu BepossTHOCTB TOTO, YTO 3TOT AP OKAXKETCS YEPHBIN

.2 B ypue 14 uepHbix u 6 6enbix mapoB. 13 ypHbl cirydaitHeiM 06pa3om OepyT 2 miapa.
Haiitu BeposiTHOCTB TOTO, YTO 3TH APl OKAXKYTCS OEIBIMU

3. [1o naHHBIM pacnpeeseHus: BHIOOPKHU:

Xi18512

nil4s
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HaiiTu 3Ha4yeHune cpeaHeit BbI0Opo4HOii [[aTh onpenesieHue cpeaneil BLIOOPOYHOI U
3anucarhb ee GpopmMyJry
Jath onpeneseHne MATEMATHYECKOI'0 0KUAAHUS.

0uem<a Ilokazamenu OUEHKU

3 Pemena 1 3amaua. Jlano onpeneneHue cpeiHelt BRIOOPOUYHON U
3anucana ee popmyia

JlaHo ompeneneHre MaTeMaTUuuecKoro oxuaanus. [lpusenex
npuMep

Jano onpenenenue aucnepcun. Ecte 00bacHeHMs

4 Pewensl 2 3anaum . JlaHo onpeznenenue cpeHeil BBIOOPOYHOM U
3anucaHa ee popmyna

JlaHO onpeneneHne MaTeMaTHIeCcKoro oxuaanus. [Ipusenen
IpuMep

Hano onpexnenenue nucnepcun. Ectb 00bsicHeHus

5 Pemiensl Bce 3amaun . JlaHo onpeseneHue cpeaHeil BHIOOpOUHOH U
3amnucaHa ee popmyia

JlaHo ompeneneHre MaTeMaThudeckoro oxuaanusd. [Ipuseaen
npumMep

Hano onpenenenue nucnepcuu. ECTh 00bsiCHEHUS

JupakTuueckas exuauua: 2.41 s ananysa peajsbHbIX YHCIOBBIX IAHHBIX,
MPEJCTABICHHBIX B BHJIC THarpaMM, rpa)uKoB;

3ansaTue(-s1):

7.2.3.IIpaktnueckas padota Ne 15: Pemienue 3aganuii Ha mpeicTaBiICHUE JaHHBIX,
reHepabHYI0 COBOKYMHOCTh, CpeIHEe apru(METHIECKOE, METUaHY .

7.2.5.Pemienue 3a/1a4 U yIpa)KHEHUM MO TEME AJIEMEHThI MATEMATUYECKON CTATUCTUKH.
3apanue Nel

[IpakTuueckast padorta Ne 15: Penienue 3aganuii Ha mpeACTaBICHUE IaHHBIX,
reHepaIbHYI0 COBOKYMHOCTh, CpeIHEE apu(PMETUUECKOE, MEUAHY. U TPOAHATU3UPOBATH
peaJIbHBIE YUCIIOBBIE JJAHHBIC

Haiitu CPEJIHEE cnyyaiiHON BEIMYMHBI, 33JaHHON 3aKOHOM paclpeeiIeHus

Pemmts 3agaun

X2015222530

n5,212231

. HailiTn MaTemMaTrn4ecKoe 0OKHUIaHUE KBAIPATUYHON CIIyYaluHON BEJIUYHUHBI, 3aJAHHON
3aKOHOM pacIipe/iesICHUs

X-201

P0,50,20,3
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. Havitn nucnepcuro ciy4allHOW BEJIMYMHBI, 3aJaHHOW 3aKOHOM pacIlpeiesIeHUs
X2410

P 0,40,10,5
Ouenka Iloxkazamenu oyenku
3 Pemena onHa 3amava . JlaHo onpesenenne cpeaHeii BRIOOPOUHOM u

3anucana ee popmyia

JlaHo ompeeneHrne MaTeMaTUYECKOTo 0XKHUIaHus. 3anucaHa
dopmyna [Tpusenen npumep JlaHo onpeneneHne AUCTIEPCUH.
3anucana ¢popmyina Ecte 00bsicHeHUS

4 Pemwens! n1Be 3agauu . JlaHo onpenieneHue cpeiHeld BHIOOPOYHON U
3anucaHa ee popmyia JlaHo onpeneneHne MaTeMaTuyecKoro
oxxunanus. 3anucana ¢popmyna [IpuBenen npumep Jlano
ompejieNieHre nucrepcuu. 3anucana popmyna Ecte 00bsIcHeHUS

5 Pemensl Bce 3amaun . JlaHo omnpeseneHue cpeaHei BHIOOpOUHON U
3anucaHa ee popmyna JlaHo onpeeneHre MaTeMaTHYeCKOro
oxxusianud. 3anucana ¢popmyna [Ipuseaen npumep Jlano
omnpeaesieHue aucnepcuu. 3anucana popmyna EcTe 0ObsicHeHHs

JupakTudeckas equHuna: 2.39 pemats npocTeiime KoMOMHATOPHBIC 33Ja4l METOJI0M
nepebopa, a TakKe ¢ UCIIOTH30BAHUEM U3BECTHBIX (DOPMYIT;

3ansTue(-1):

6.1.1.0cHOBHBIE TOHATHS KOMOMHATOPUKH.

6.1.2.Iloxcuer yncna pa3MelieHN, IEPECTAHOBOK, COUYETAHU.

6.1.3.Pemienue 3a1a4 Ha MOJICYET YUCIIA IEPECTAHOBOK U pa3MEILCHUN.

6.1.4.Pemenne 3a1a4 Ha MOJICUET YHCIIA COUETAHUM.

6.1.5.Ilpaktuueckas padora Ne 14: Pemienue 3a1a4y Ha nepedop BapuaHTOB.
6.2.1.dopmyna 6uHOoMa HeroToHa./

6.2.2.Pemenue 3aanuii Ha npuMeHeHue popmyisl OuHoma HeloToHa.

6.2.3. TpeyronbHuk Ilackans.

6.2.4.Pemienue 3a1a4 1 yrnpaxHeHuil no teme popmyna 6uHoma HeroToHa.
6.2.5.BeinosniHeHUEe KOHTPOJIbHOM paboThl Ne 6 110 TeMe «DJIeMEHThl KOMOMHATOPUKI.
7.1.3.HucnoBble XapaKTEPUCTUKU AUCKPETHOU CITy4ailHON BETUYUHBI.

7.2.5.Pemienue 3a1a4 U yIpaKHEHUH O TEME 2JIEMEHThI MaTEMAaTUYECKOM CTaTUCTUKH.
3aganue Nel

Pemth 3agaun

1. ¥V mkonbHMKa 2 aBTOpYUKH, 4 kKapaHgama u | pesunka. OH packiiagbIBacT 3TU
npeaMeTsl Ha napTe B psg. CKOJIBKO BApUAHTOB PACKIIAIKHU?

2. PpiOaku moiiManu 5 moasIeuKoB, 4 KpaCHOTIEPKHU U 2 YKJIEHKH, ITOCOJTUIN U
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BBIBECHJIM Ha COJHIIE CyMUTHCA. CKOIBKO BapUaHTOB Pa3BEIIMBaHUs PHIOBI HA HUTKE?
3. Haiitu uncnio pa3MerieHuii U3 4eTbipex 3JeMEHTOB a, b, ¢, d 1o jBa.
4. Haiit yucno pa3MeleHuil u3 Mt 3JIEMEHTOB: a, b, ¢, d, e 10 Tpu.

Oueuka Ilokazamenu OUEHKU

3 Boimonnaenst 2 3amganns. OOBACHUTH perieHue. J[anb onpeaeneHus
OCHOBHBIX MOHSTHI: IEPECTAHOBKHU; COYETAHUS; PA3MEILICHHUSI.
[IpuBeneHsbl MpUMEPHI ISl KaKI0TO MOHATHS

4 Boinmonnenst 3 3amanus. OObACHUTD perieHue. JJanbl onpeaeneHus
OCHOBHBIX IOHATHI: IEPECTAHOBKHU; COYETAHHUS; PA3MEILICHHUS.
[IpuBeneHsl MpUMEPHI IS KaKI0TO MMOHATHUS

5 Brimonsens! Bece 3amganus. OOBICHUTH penieHue. Jlansl onpeaencHus
OCHOBHBIX MOHATHI: MIEPECTAHOBKH; COUYETAHUS; PA3MEIICHUS.
[IpuBeEeHBI MPUMEPHI JJISI KAKAO0TO MOHITHS

2.12 Texkymmii koHTpOoJb (TK) Ne 12

Tema 3ansaTus: 7.2.7.IToroBoe 3aHsITHE N0 TEME «IJIEMEHTBI TEOPUU BEPOSTHOCTEN U
MaTEeMaTUYECKOU CTATUCTUKID)
Metoa u popma kontpoJsi: KontpoawsHas padora (Onpoc)
Bux KOHTPOJIsI: MUCHMEHHBIN
JAupakrnyeckass exMHMNA: 1.5 yHUBEpCAIBHBIN XapaKTep 3aKOHOB JIOTUKH
MaTEeMaTHYECKUX PACCyKICHUH, UX MPUMEHUMOCTb BO BCEX 00JACTIX YEIOBEUECKON
NEeSTENbHOCTH;

3ansaTue(-s1):

6.1.1.0cHOBHBIE TOHATHS KOMOMHATOPUKH.
7.2.6.BbinonHeHne KOHTPOIbHOM paboThl Ne7 1o Teme "DiIeMeHThl MaTeMaTH4YeCKOM
CTaTUCTUKU".
3apnanue Nel

OTBeTHTH HA BONIPOCHI

1. B xakux 00J1aCTAX UCHIOJB3YIOTCS METOJIbI KOMOMHATOPUKU?

2. YTO uCnosb3yroT AJI HAarJISIAHOTO MPEACTaBICHUS JAHHBIX ?

3. Moxert 11 BbIOOpKa OBITh MPE/ICTABUTEIBLHOM, €CITU IPU U3YYEHUU BPEMEHU, KOTOPOE
CTYJCHT TPATHUT Ha BBHIMOJHEHUE CAMOCTOSTENIHOM ToMaIIHel paboThl, ONPAIIUBAIH
TOJIBKO JI€BYIIEK (TOJIBKO FOHOIIIEH) OJTHOM TPYIIIIbI?

Ouenka Ilokazamenu ouenku
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OTBeTUTH HA OIUH BOMPOC:

1. B kakux 007acTsIX UCHOJB3YIOTCS METOIbl KOMOMHATOPUKU?
[TpuBecTu nmpumep (WK IpUMEPHI)

2. Y10 UCTIONB3YIOT JUIsl HATJISIIHOTO MPECTABIICHUS JaHHbBIX ?
[TpuBectu nmpumep (MU IpUMEpPHI)

3. Moxet 1 BbIOOpKa OBITh MPEACTaBUTENBHOM, €CIU MpU
U3YYEHUHU BPEMEHU, KOTOPOE CTYJEHT TPATUT Ha BHINIOJHEHUE
CaMOCTOATEIBLHOM ToMalIHed paboThl, ONPAIIMBAIN TOJIBKO JEBYIIEK
(TOJBKO FOHOIIEH) OJTHOM TPYIIbI?

OTBeTUTH HA IBA BONIPOCA

1. B xakux 001acTsAX UCHOIB3YIOTCS METOJIbI KOMOMHATOPUKH?
[IpuBecTu npumep (WK IpUMEPHI)

2. YTo ucnonb3yroT AJI HAIJISIAHOTO MPEACTABICHUS TaHHbBIX ?
[TpuBectu nmpumep (MU IpUMEpPHI)

3. Moxet 1 BbIOOpKa OBITh PEACTABUTENBHOM, €CIU MPU
U3YYEHUHU BPEMEHU, KOTOPOE CTYJEHT TPATUT Ha BBINIOJHEHUE
CaMOCTOSATEILHOM ToMalIHed paboThl, ONPAIIMBAIN TOJBKO JEBYIIEK
(TOJBKO FOHONIEH) OJTHOW TPYIIbI?

[IpuBecTu cBOM npuMep (WM CBOU TPUMEPHI)

OTBETUTH Ha BCE BONPOCHI
1. B kakux o01acTsAX UCHOIB3YIOTCS METOJIbI KOMOMHATOPUKH?
[TpuBectu nmpumep (MM IpUMEPHI)

2. YTO ucnonib3yroT AJI HAIJISIAHOTO MPEACTABICHUS TaHHbBIX ?
[TpuBectu nmpumep (MU IpUMEpPHI)

3. Moxet nu BeIOOpKa ObITh MPEACTAaBUTEIBHOMN, €CITU TIPU
U3Y4YEHUHU BPEMEHU, KOTOPOE CTYJEHT TPATUT Ha BBINIOJHEHUE
CaMOCTOSATEIBHOM ToMalIHeN pabOThl, ONPAIIMBAIN TOJBKO JEBYIIEK
(Tonbko roHouIel) onHou rpynnbl? [IpuBectu cBoil nmpumep (Uiu
CBOM MPUMEPHI)

JAunpakTuyeckas exuHuna: 1.4 uCTopuio pa3BuUTUs OHATUS YUCTIA, CO3AaHUs
MaTeMaTHYE€CKOr0 aHaJIN3a, BO3HUKHOBEHHUS U PA3BUTHSI TEOMETPUH;
3ansaTue(-1):

6.1.2.I1loacuer yncia pa3MelieHrid, IEPECTAHOBOK, COUYECTAHUM.

7.2.6.BpInoTHEHNE KOHTPOILHOM paboThl Ne7 mo Teme "DineMeHThl MaTeMaTH4eCKOM

CTaTUCTUKU'".

3ananue Nel

OtBeTuTh Ha BOIpOCkl: Kak pa3BUBagIoCh OCHOBHOE MOHSATHE MATEMATUKH - YUCIIO,
Urto uzyvaeT pa3aen MmaTeMatuku "Marematudeckuil aHanus"?,

OOBbsicHUTH (MOKHO Ha MPUMEPAX ) UCTOPUIO BOSHUKHOBEHUS U PA3BUTHSI T€OMETPHUH

ctp. 54 u3 197



Ouenka

Hokazamenu OUEHKU

OTBETUTH HA OJIUH BOIIPOC U MPUBECTU MTPUMED (IIPUMEPHI)

4 OTBeTUTH Ha JBa BOIPOCA U MIPUBECTU IPUMED (IPUMEPHI)
5 OTBeTUTH HA BCE BOMIPOCHI M MPUBECTH MPUMEp (IIPUMEPHI)
3apanue Ne2
Brimonnenune KoHTpoapHOU paboTsl Ne7 o Teme "DneMeHTh MaTeMaTHIeCKOM
CTaTUCTUKU".
I Haittu cpexnmee smauenme BeIDOpHK:
1) 24, -5, 13, -8; 2) 7, 16, -9, -2, 10;
3) 013‘, 0181 0121 U151 UiB‘l U*z;

4) 1

3, 1,4, 1,3, 0,9, 0,9, 1,4.

2 L e L= [¥]
HaiiTn MaTeMaTHYeCKOe OXHAaHHe 3HAUYEHMI cayuaiiHoi Beau-

THHEI X': paciipenejiene KOTOPBIX 110 BEPDOATHOCTAM NpelncTaB-
JeHo B rabaurne:

1)

x|-8l-1]1] 3 nlx|-1]lo] 1] 2] 3
o | 311 |1 gl a5 11]1
P 4 il === — — =N —
7| 7| 7| 7| Plig|l1d|1a |12 | 14

3. JlaTh onpeaesieHne MATEMATHYECKOr0 Oxxuaanms, {ucnepcun, cpeaneii

BbLIOOPOYHOI
Ouenka Ilokazamenu oyenku
3 /laHo onpenesieHHe MATEMAaTHYECKOT0 O:Kuaanus, Jlucnepcun,

cpenHeii BbiIOopoyHoii. [IpuBenen npumep Pemrena oaqna 3agaya

4 JlaHo onpenesieHne MATEMATHYECKOT0 OKUIAHUS, TUCTIEPCHH,
cpeaHeii BbiIOOpouHoi. [IpuBenen npumep (MM NpuMepbl)
Pemensl 2 (aBe) 3agaun

5 Jdano onpenejieHUe MATEMATHYECKOI0 OKUAAHUS, AUCIICPCUH,

cpeaHei BbiOoOpouHoi. IIpuBeaeH npumep (MM NpUMepbI)
Pemiensbl Bce 3a1a4u
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JAnpakTuyeckas exuHuna: 2.40 BEIYUCTATH B MPOCTEUIINX CIydasix BEPOATHOCTH
cOOBITHI Ha OCHOBE IMO/ICUETa YUCIIA UCXOJI0B;
3ansaTue(-1):

3ananue Nel
BBIYHCIIUTH B MMPOCTEHUINNX CIIydasX BEPOSATHOCTH COOBITHI Ha OCHOBE TIOJICYETA YHCIIa
HCXOJ0B;

PEIINTH 3ATAYN

1. ¥V mkonbHuKa 2 aBTOpYUKH, 4 Kapangama u 1 pesunka. OH packiaabIBacT 3TU
npeaMeThl Ha napTe B psig. CKOJIBKO BApUAHTOB PACKIAIKHU?

2. Ppibaku moiiManu 5 moajIenuKoB, 4 KpaCHOIIEPKHU U 2 YKJICHKH, MOCOTUIN U

BBIBECUJIM Ha COJHIIE CYyIIUThCA. CKOJIBKO BAPUAHTOB Pa3BEIIMBAHUS PHIObI HA HUTKE?
3. CocTaBUTh U PEIIUTH CBOU 3aa41

Ouenka Ilokazamenu ouenku

3 Pemena onna 3A/IAYa u nan otBeT Ha Bompoc: "UTo u3ydaer Teopus

BEpPOSITHOCTEN. U JaHo onpenenienue "Knaccuueckoe ornpeeneHue
BEepOsITHOCTEH"

4 Pemensr nee 3AJIAYU u nan otBeT Ha Bonpoc: "UTo u3ydaer Teopus

BEPOSITHOCTEN. U AaHO onpeneneHue "Knaccudeckoe onpeneneHne
BEPOSATHOCTEN"

5 Pemenst Bce 3AJIAYU u nan otBeT Ha Bompoc: "UTo u3ydaeT Teopus
BEPOSITHOCTEW. U JaHO onpenaenienne "Knaccuueckoe ornpeneneHue
BEeposiTHOCTEH"

JAupakTuyeckas eqmuuna: 2.42 ananusa UHQOpPMaIUU CTATUCTUYECKOTO XapaKTepa.
3ansitue(-s1):

7.2.2.13yueHue TeM- TeHepajbHas COBOKYITHOCTb, CpeAHee apuPpMeTHIecKoe, MeIhaHa.
7.2.6.BpImoiHEHNE KOHTPOJIBHON paboThl Ne7 1mo Teme "DeMeHThl MaTeMaTHIeCKON
CTaTUCTUKHU".

3aganue Nel
Pemuts 3amaun

ctp. 56 u3 197



3nauenus pocra H y 100 xureneir noma (B caHTHMeTpax) Io-
nagaioT B npoMexyTok [50; 190]. Pacnpenenenmne amaueHmii

HeIIpepeIBHON chay4datHOW BeawuwHEl H oTpa)XeHO B HacCTOT-
HOM Tabaune:

H [50; [ T0: [90; [110; [130; [150; [170;
70) 90) 110) 130) 150) 170) 190]
M 5] 8 10 12 15 30 20

[IpounnocTpupoBaTh pacnpefie/ieHHe 3THX AAHHBIX ¢ MOMOIIBIO
''HCTOI'paMMBbl OTHOCHTEBJIBHBIX HACTOT.

50-70 70 -90 90-110 110-130 130-150 150-170 170-190
0,250,40,50,60,3 1,51

2 . e
Haiitin meanany BeIDOpDKY 3HAYEHUN CAYUANHON BeJIH-

gpnei: 1) 5.9, 1, 4,6, =2, 0; 2) 7, 4, 2, 8, 6, 1.

3. CocTaBUTh U PEMINTH 3 CBOM 33]1a4M (MIOCTPOUTH MOJUTOH, TUCTOTPAMMY WJIH HAUTH
MeaHy BHIOOPKH)

Ol{eHKa Hokazamenu OUEHKU

3 Pemena oana 3agayva. /[ano onpenenenne ructorpammsl. Hem
OTJIMYAETCS MOJINTOH U TUCTOTpaMma (TMoKazaHo rpaduieckoe
n300pakeHue MoJuroHa, rucrorpammel)? JlaHo onpeneneHue
MeJIMaHbl, pa3Maxa BRIOOPKU pacrpe/iesieHus cIydailHON BeTUYUHbI

4 Pemrenn! ABe 3axaun. JlaHo onpefeneHne rucTorpammel. Yem
OTJIMYAETCS TIOJIMTOH U TUCTOTrpammMa (Tioka3zaHo rpaduydeckoe
M300paKeHUE MOJIMTOHA, TUCTOTpaMMBbl)? JIaHO ompeseneHue
MeJIMaHbl, pa3Maxa BEIOOPKU pacipeieNieHus CIy4yalHON BETMUYUHbI

5 Pemenn! Bce 3agaun. /laHo onpenenenue rucrorpaMMsl. Yem
OTJINYAETCS MOJIMTOH U TUCTOTpaMma (MokazaHo rpadudeckoe
N300paKEeHHE TTOIMTOHA, TUCTOTpaMMBbl)? J[aHO ompenencHue
MeJMaHbl, pa3Maxa BhIOOPKH pactpeieNieHus CIIy4aiiHON BETUYUHBI

JupakTudeckasi exmHuna: 2.36 UCIoab30BaTh TPUOOPETCHHBIC 3HAHUS M YMCHUS B
MPAKTUYECKOMN JICATECIIbHOCTH U MOBCEIHEBHOU KU3HU:
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3ansaTue(-1):

5.1.16.Mcnonp30BaHne KOOPANHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKHUX U
MPUKIAAHBIX 3a]1a4.

5.1.17.Mcnonp30BaHnE KOOPANHAT U BEKTOPOB IIPU PEILIEHUN MATEMATHYECKHUX U
MPUKJIAAHBIX 3a]a4.

3aganue Nel

UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUUECKOH EATEIbHOCTH U
IIOBCETHEBHOM KU3HU:

I Haitru cpennee smauenue BuIGOpKM:
1) 24, -5, 13, -8; 2) 7, 16, -9, -2, 10;
3) 0,3, 0,8, 0,2, 0,5, 0,8, 0,2;
4) 1,3, 1,4, 1,3, 0,9, 0,9, 1,4,

2

HaiiTn MaTeMaTHYecKoe OXHAaHMe 3HAYEHMU ciayualiHoi Beau-

YHHLI X, pacnpeieliedne KOTOPBIX 110 BEPOATHOCTAM IpPelCTaB-
JeHo B rabaune:

1) | X | -3 | -1 1 3 2) | X | -1 0 1 2 3
pl 23|11 p| 3|48 |12
7 7 7 7 l 14 | 14 | 14 | 14 | 14
Ouenka Ilokaszamenu oyenku
3 Pewena onHa 3agaua lano onpeaesieHne MaTeMaTHYeCKOro
O:KUJAHMS, JUCIIEPCUH, cPpeaHel BbIOOpouHOoi. IIpuBeaeH npumep
(nJim mpuMepsbI)
4 Pemwrensl n8e 3agauu (1-10 v U3 U3 2 3aaHus - OAHY 3aAa4y). JlaHsl
oTpe/ielIeHUs] MAaTEMAaTUYECKOTO OKHUJIaHUS ; CpEHEN BEIOOPOUYHOIA
5 Jdano onpenejieHUe MATEMATHYECKOT0 OKUAAHUS, AUCIICPCUH,
cpeaHei BbIOOpouHoi. IIpuBeaen npumep (MM NpuMepbI)
Pemiensbl Bce 3a1a4u

2.13 Texkymui kouTpoJs (TK) Ne 13
Tema 3austus: 8.4.3.IIpeoOpa3oBaHue MPOCTEHIITNX TPUTOHOMETPHUECKUX BHIPAKCHHI.
Meton u popma kouTposi: Jlomamuss padora (Ompoc)
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Bux KOHTpPOJIsI: MUCHMEHHBIN

JlupakTuyeckas efMHNNA: 2.4 HAXOIUTh 3HaYEHUs1 KOPHS, CTENEeHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXKEHUI HA OCHOBE ONPEEICHUS, UCIIOb3YS MPU
HE00XOAMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;

3ansaTue(-11):

2.2.7.BblnoaHeHrne KOHTpoJabHOU paboTsl Ne2 no teme: «PemieHrue ypaBHEeHUN U
HEPaBEHCTB)»

3.1.1.Kopnu u crenenn. Kopau HaTypasibHOM CTENIEHU U3 YKCIIAa U UX CBOWCTBA
3.1.2.IIpaktrueckas padota Ne 6: Pemenue 3aga4 Ha npeoOpa3oBaHUe BHIPAKEHUH,
COJIEpIKalllUX KOPHU HATypaJIbHOMN CTEIIECHH.

3.1.4.Pemenue 3a7a4 v yIpaKHEHUI HAa TPUMEHEHHUE CBOMCTB CTETIEHU C
palMOHAJIbHBIMU ITOKA3aTEIISIMHU.

3.1.5.Ctenenu ¢ neliCTBUTEIbHBIMU ITOKA3aTEIIMHM.

3.1.7.Ilpaktuueckas padota: Ne 7 Penienue 3aja4 1 yopaKHEHU Ha IPUMEHEHUE
CBOICTB CTENIEHHU C JICHCTBUTEIBHBIMU MTOKA3ATEISAM

3.2.2.Pewienue 3a1a4 Ha IPUMEHEHUE OCHOBHOT'O JIOTapu(pMUYECKOTIO TOXKIECTBA. U
CBOMCTB Jiorapugpma

3.2.4.1lpaktuueckas padota Ne 8 : Pemnienue 3a1au v ynpaxHeHU Ha MPUMEHEHUE
OCHOBHBIX CBOMCTB JIOrapu(pMoB.

3.2.6.[decaTuunbie TorapudMel.

3.2.7.Pemienue 3a1a4 u ynpaxHeHUH Ha IPEOOPa30BaHUE BBIPAKEHUN COACPIKAIITUX
HATypajbHBIE U IECATUYHBIC JTOTapU(MBI.

3.3.2.Pemienue 3a1a4 u ynpaxxHeHUH Ha IPeoOpa3oBaHUE PALIMOHATBHBIX CTEIEHHBIX
BBIPAKECHU .

3.4.1.IIpeoOpa3zoBanue UppaMOHAIBHBIX CTEIIEHHBIX BbIPAKEHUH.
3.4.4.11peoOpa3zoBaHue MOKa3aTeIbHBIX BEIPAKEHUH.

3.6.1.Pemenne npocTenImx MOKa3aTeIbHbIX YPABHEHUN.

3.6.7.Ilpaktuueckas padota Ne 10 BrinmonHeHue pemenus aorapupMuyecKux
YPaBHEHUH, CBOASAIIUXCS K IIPOCTEUILIAM.

3.6.9.11okazaTenbHbIE HEPABEHCTBA.

3.6.10.BeimosniHeHre KOHTposIbHOU paboThl Ne 3 mo Teme «KopHH, cTernenu u
norapupMb»

8.1.6.UeTHOCTh M HEUETHOCTh TPUTOHOMETPUUECKHUX (DYHKIIHIA.
8.1.7.Ilpaktuueckas padora Ne 17 : Pemienue 3ajanuii Ha TpUMEHEHUE YETHOCTU U
HEYETHOCTU TPUTOHOMETPUUECKUX (DYHKIIHUI

8.1.8.HaxoxxneHue oJIHON TPUTOHOMETPUYECKON (QYHKIIUHU 10 3aJaHHOMY 3HAUCHHIO
IPYTOMu.

8.3.1. Tpuronomerpruyeckne PyHKIUU ABOMHOIO apryMeHTa

8.3.2. TpuroHomerpuyeckue (PyHKIIMU NOJTOBUHHOTO apryMeHTa
8.3.3.IIpeoOpa3zoBaHre BBIPAXKEHHI € MOMOILIBIO (POPMYJI IBOMHOTO U MTOJIOBUHHOTO
apryMeHTa.
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3aganue Nel
HAWTH 3HaYEHUS KOPHS B JOrapu(pMUUYECKUX YPAaBHEHUSX HA OCHOBE ONPEICICHUS
[Ipaktuueckas padora Ne 10 BrinonHenue pemenus 1orapupMuyecKux ypaBHEHUH,

CBOJSIIIMXCS K MPOCTEUILIHAM.
1

PeminTs ypaBHEHHE:

1) logs x = 2 log, 38 + 4 log,; 2; 2) log, x -2log, x =9;
2
3) log, x =9 log,, 8 — 3 log, 4; 4) logy x° +log ;; x = 3;
5) log, x + logg x = 8; 6) log, x — log,s X = i
0uem<a Ilokazamenu OUEHKU
3 Pemensr 3 ypaBaenus .Jlano onpenenenne nmorapudma,

necsituaHoro norapudma. [lepeuncnens! cBoicTBa J0rapudMOB, .
[TpuBeneHsr mpuMepsl Ha CBOKCTBA JIOTapU(MOB

4 Pemiens 4 ypaBHenus .Jlano onpenenenue gorapudma,
necsiTuyHoro Jiorapudma. Ilepeuncnensl cBoMCTBa J0rapupmMoB, .
[IpuBeneHsl mpUMepsl Ha CBOMCTBA Jorapudmon

5 Pemens! Bce ypaBHenus .Jlano onpenenenue jgorapudma,
necsituaHoro norapudma. [lepeuncnens! cBoicTBa J0rapudmMoB, .
[TpuBeneHsl MpuMepsl Ha CBOKCTBA JIOTapu(MOB

3aganue Ne2

PeminTes ypaBHEHHE:

1) logs x — 9 logy x = 4;

2) 16 logis x + 3 log, x—1=0;
3) log? x + 5 logy x — 1,6 = 0;
4) lﬂg§ x—15 log,, x + 6 =0.

Ouemca Hokazamenu OUEHKU
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3 Pemiens! 2 ypaBHeHus .J{aHo omnpeneneHue gorapudma, JeCITUUHOTO
norapugma. [Tepeuncnensl cBoiicTBa gorapudmos, . [IpuBeaeHst
IpUMEpBI Ha CBOMCTBA Jorapu(pmon

4 Pewens! 3 ypaBHenus .JlaHo onpenenenue gorapudma, 1eCITUYHOrO
norapudma. [Tepeuncnensl cBoiicTBa gorapudmos, . [IpuBeaeHsl
IpUMephl Ha CBOMCTBA Jorapu(pmMon

5 Petens! Bce ypaBHenus .Jlano onpezaenenue norapupma,
necsiTuyHoro jorapudma. [lepeunciensl cBoCcTBa Jorapupmos,,
dbopmyia nepexoja K 0qHOMY OCHOBaHUIO. [IpuBeieHbI TPUMEPHI

3aganue Ne3
KonrpouabHass padorel Ne2 o teme: «Pemienne ypaBHeHH M1 HEPABEHCTB)

1 Bapuanr 1. PewnTs ypaBHenue x* — 4 = Tx — 14. 5

Pewnres yparHesne

2% X+l 4
x-2 x-1 {r-ll[:—E]-

PemmruTes HepaBeHCTRO o 2—-» 2 2.
3 1) -1 x+1 2).r+:r.c: :

nx-15 2

-3)(x-5)=3(x-5) , (2=3)x+2) x+2

2 Bapuanr 1. (x

1]L§q3; g9y X=2 .1
2+ r 0=X

Ouenka Ilokazamenu ouenku

3 Perensl 1Ba 3a1aHMsI C OOBSICHEHUEM PEILICHUS

4 Pemiens! Tpu 3a1anus ¢ 00bICHEHUEM pPEIICHUS

5 Petiensl Bce 3a71aHusi C OOBICHEHUEM PEIIECHUS

3aganue Ned
IIpakTu4yeckas padora Ne 6: Pemienue 3a1au Ha npeoOpa30BaHUE BBIPAKEHUI,

COZIEpIKAIUX KOPHU HATYPaJIbHOM CTEIICHH.
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Iloasayace CEOMCTRAMH CTeHeHHOH PVHKOMW, CDARBHATE C £/W-
HHIeN:

[ 1) 41'% 2 0,2% 8) 0,7 W) (v3)*; 5) 1,8% 6) 0,8

CpaBHHTE 3HAYEHHA BLIpAMteHHii:

3 { a
- ’ 2
1) 3,17 u 4,37 2 [‘-‘-'} - [1 ]:
) . '\ 11 11,
3) 0,3% u 0,28 4) 2,5° n 2,6%

o (1) # () o (%)« (2]

, T (4V3)* u (340); 8 (2 ¥6)° u (632)".

Ouerma Ilokazamenu OUEHKU

3 Pentens! 8 3aanuii ¢ 00bICHEHUEM

Pemrenst 10 3amanuii ¢ 00bICHEHUEM

5 Perens! Bce 3a1anusa ¢ 00bSICHEHUEM

3aganue Nes

IIpakTnueckas padora: Ne 7 PemieHue 3a7a4 v yrnpaKHEHU HA TPUMEHEHHE CBOMCTB
CTEIIEHU C ICUCTBUTEIBHBIMU MTOKA3ATEIISIM

4 4

3 4

a“ b+ ab

1 1 ¥YOopocTUTh BRIDANKEHHE e

) Briuneaurs 25% - 1258, 5 va+ Vb

a | 1)1'.:3 T |
YIIPOCTHATE BhIpAMKEHHE - .
H-‘: E-H -EI" =yl
3.

,  CpaBEnT: umCna 528 g 582,

1 1 2 .
1) 64%2; 2) 273; 8) 83; 4) 81%; 5) 16" 6) 9:1-5.

- |

Ouemca Hokazamenu OUEHKU
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Pemmens! 3 3amanus ¢ 00bICHEHHEM (JITaHO OIPEACIICHUE CTEIICHU C
JIEUCTBUTEIBLHBIM MOKa3aTeJIeM; ONpe/IeeHIe IeHCTBUTEILHOTO
YHCJIa; 3alIMCaHbl CBOWCTBA CTETICHH )

Pemieno 4 3amanusi ¢ 00bICHEHUEM (JJaHO OMPEICICHUE CTETIEHU C
JIEHCTBUTEIHLHBIM TOKAa3aTeJIEM; OTIPEIEIICHUE ICHCTBUTEIIEHOTO
YHCIIa; 3aIMCaHbl CBOMCTBA CTETICHU )

Pemens! Bce 3a1aHus ¢ 00bsICHEHUEM (JJaHO ONPEEIIEHUE CTETIEHU C
NEHCTBUTEIBHBIM [T0KA3aTEJIEM; ONIPEIEICHUE JEHCTBUTEIBHOTO
YHCIIa; 3aIIMCaHbl CBOMCTBA CTETIEHH )

3ananue Ne6
IIpakTuuyeckas padbora Ne 8 : Pemenue 3a1a4 u ynpaXHeHUN HAa IPUMEHEHUE

OCHOBHBIX

1. Beruuciaurs:

CBOMCTB JIoTapu(hMOB.

1) logg 12 — log, 15 + log; 20;
2) log, 15 + logg 18 — log, 10;

3) % log. 36 — log. 14 — 8log, ¥21;

4) Elﬂgiﬁ—;mgl 400 + 3 log, V45.
. 3 2 2.

BaiHCAHTE:
.I.] 3E]Dai[.].'5- 4 ].D]_ logigd _ B]gg; & :

A 1
-—=logg 4 )
; g g W -
2) [HI‘ " | i ]-49"'3- ;
1 ;
- log, 3+3log. &
W 1+ log, o I . H-f' R
3) 16' 7184 4 42 :
;oo :
= log » 9 = log - 6 o g 4
4) T2 . |49 +80 Vs |
Ouenka Hlokazamenu ouenku
3 PelieHo moTHOCTBHIO TIEPBOE 3a/1aHue U OJIHO W3 2 3aj1anus. [{aHo

ompeesieHue JiorapudMa 1 MepeunciieHbl OCHOBHBIE CBOMCTBA
norapudmMoB. [TpuBeaeHBI TPUMEPHI HA CBOMCTBA (U3 PEIICHHBIX
3a1aHuM)

ctp. 63 u3 197




PerieHo moTHOCTHIO TIEPBOE 3a/1aHUE U JiBa U3 2 3aj1anus. [laHo
ompeIesieHue JiorapudMa 1 MepeunciieHbl OCHOBHBIE CBOMCTBA
norapudmos. [IpuBeneHb! MpUMEpHbl HAa CBOKWCTBA (M3 PEIICHHBIX
3a1aHui)

Pemeno Bce 3amanus . [lano onpezaenenue norapudpma u
NIEPEYUCIIEHbl OCHOBHBIE CBOMCTBA Jorapudmos. [IpuBenens
MpUMEpPHI HAa CBOMCTBA (U3 PEIICHHBIX 3aJaHUI )

3ananue Ne7
BroinosiHeHue KOHTPOJILHOH padoThl Ne 3 o Teme «KopHu, crenenu u norapudmb»y

PemiuTs ypaBHeHHE:

1) log, x = 2 log; 8 + 4 logy; 2; 2) log, x-2log, x=9;

2

3) log, x =9 log,, 8 — 3 log, 4; 4) log, x* +log 5 x =

5) log, x + logg x = 8; 6) log, x - log, x =

1) log,, V169 ; 2) log,, V121;
; 4) log, - :
3 V128

Buiuuciars

. 3;
L

4 2.

Ol(eHKa Hlokazamenu OUEHKU

Pemensl 4 ypaBuenus u3 1 3aganud u 2 3aganus u3 2 . JlaHo
onpenaenenue jorapudpma. [lepeunciiensl cBoicTBa jJorapudma.
3anucanbl HOpMyIIbl (OCHOBHOE JIOTapu(PMUIECKOE TOXKICCTBO,
npuBeeH npumep; CoiicTBa (3anucath GOpPMYJIb))

Peuienst 5 ypaBHenus u3 1 3aganus 2 (3) u u3 3aganus 2 3 (2) . ano
onpenenenue norapudma. [lepeuncnens! cBoiicTBa Jorapudma.
3anucansl GopmyIibl (OCHOBHOE JIOTapu(PMHUUECKOE TOKIECTBO,
npuBezieH npumep; CoiicTBa (3anucath GOPMYIIbI))

Pemensl Bce 3aganus . Jlano onpenenenue norapugma. [lepeuriciensl
cBOiicTBa Jorapudma. 3anucansl GOpMyJbl (OCHOBHOE
Jorapu(pMUYECKOe TOKIECTBO, IpHUBeAeH npumep; CoiicTBa
(3anucatb HopmyIibl))

3aganue Ne§
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IIpakTuyeckast padbora Ne 17 : Pemenue 3a1anuii HAa IPUMEHEHUE YETHOCTH U
HEYETHOCTU TPUTOHOMETPUUECKUX (QyHKIIUI

BriAcHUTE, ABRAAeTCH O QVHKIHS UETHOH HIN HedéTHOI:

: l) y=sinx+tgx; 2) y=sinxtgx; 38) y=sin x |cos x|.

2.

Haitre ofinacte onpegenenus pyvERouE y = tg 4x. fAsnserca

JH 3Ta QYHKOHA 49éTHOHT

Moerponts rpadurks Qyexnul y = sin x, ¥ = cos x HA OTpes-

Ke [-n; 2rx]. dna xaxpoli w3 atHx QYHKOHEE HaliTH aHEave-

HHUA ¥ H3 JAHHOIO OTPesKa, NpH KoTopeIx ¥ (x) =1, v (x) = -1,
3, ¥x)=0, yp(x)>0, y(x)<0.

Ouerma Ilokazamenu OUEHKU

3 Pemensr 2 3amanus [lano onpenenenre 4eTHOM, HEYETHOW (PYHKITUH.
MPUBECHBI IPUMEPHI YETHOM U HEUETHOW (PYHKITUH; yKa3aHbBI
ocoOeHnHocTH rpaduka 3tux ¢yHiuin Haliensl 3HaueHUs GyHKIIUN

4 Pewmensl 3 3ananus [lano onpeaenenrue 4eTHOM, HEYETHOU (PYHKIUU.
IPUBEACHBI IPUMEPHI YETHOM U HEUETHOW PYHKIUH; yKa3aHbI
ocobeHHoCTH rpaduka 3tux ¢pyHuui Haliensl 3HaueHus] pyHKIUN

5 Pemens! Bece 3aanus /aHo onpeneneHne 4eTHOW, HEYETHOU
GyHKUIUA. TPUBEACHBI IPUMEPHI YETHOM U HEUETHOU (PYHKITUH;
yKa3zaHbl 0cOOeHHOCTH Tpaduka 3Tux GyHuuid. Halinens 3HaueHus
byHKIIIN

JuaakTuyeckasi eqMHUNA: 2.6 BRITIOIHATH MPeoOpa30BaHUs BBIPAKCHUH, IPUMECHSIS
(dhopMyJibl, CBSI3aHHBIE CO CBOMCTBAMHU CTETEHEH, JJorapu(MOB, TPUTOHOMETPUUECKUX
bynxumii;

3ansaTue(-1):

8.1.1.Pemenue 3ananuii Ha onpenesIeHUE ITPayCHON U pAIMAHHON BEJIUYUHBI YTJIOB.
8.1.2.CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC JIEMCTBUTEILHOIO YHCIIA.

8.1.3.3HaKku U 3HAUYEHUS CUHYCA, KOCUHYCA, TAHT€HCA U KOTAHI'€HCa
8.1.4.CooTHOIIIEHNE MEXAY TPUTOHOMETPUUECKUMHU QYHKIUSIMH OJJHOTO apryMeHTa
COOTHOIIICHHE MEXK]Iy TPUTOHOMETPUYECKUMHU (DYHKITUSIMU OJTHOTO apryMEHTa
8.2.1.@opmyibl CIOKEHMUS.

8.2.2.Pemenue 3a7a4 ¥ ynpaXHEeHU Ha MpUMEHeHne (POPMYIT CJI0KEHUS U IPUBEICHUS.
8.3.4.BripaxkeHre TPUTOHOMETPUUYECKUX (PYHKIIMI Yepe3 TAHTEHC MTOJIOBUHHOTO
apryMeHTa.
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8.4.1.ITpeoOpa3zoBanus NPOU3BEICHNUS TPUTOHOMETPUUECKUX (PYHKIIUI B CyMMY U
pPa3HOCTh, U HA00OPOT

8.4.2 Pemienue 3aa4 v ynpaKHEHU Ha MpeoOpa3oBaHUs MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIMI B CyMMY U Pa3HOCTb, 1 HA000pOT

3aganue Nel

BBITMIOJIHUTH MIPEOOPA30BaHMsI BBIPAKEHUHN, MPUMEHSS1 (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMU TPUTOHOMETPHUECKUX (DYHKITHIA;

BrinmosHuTh 3agaHus

1 p— 9 2
o ; cos -1
1) V3 (cos 75° — cos 15°) 2) 8
R = """ =ale : i P :
3 8
2.
3. , .
BrruueauTs sin o, tg o, cos 20, ecamn cos o = —% HE <o <.
3
HanTy 3gavyeHHMe BHIpAKeHUA:
1) cos 135°  2) sin 8%;  3) tg IR, 4) cos? X—sin2 K,
3 3 8 8
Ouenka Hokazamenu ouenku
3 Pemieno ogHo 3ananue . 3anucanbl (HOPMyIIbl IBOMHOTO apryMEHTa;

dbopmya pasHOCTH KOCHUHYCOB. DOpMYITBI IpUBEACHHUS s 3 3adaHUS

4 Petens! 1Ba 3aganue . 3anucanbl GOpMyIIbl JBOMHOTO apryMeHTa;
dbopmya pasHOCTU KOCUHYCOB. DOpMyIibl puBeACHUS 115 3 3adaHUs

5 Pemens! Bce 3amanus. 3anucansl (HOpPMYITBI IBOWHOTO apTyMEHTA;
CYMMBI ¥ pa3HOCTH KOCHHYCOB: CYMMBI U Pa3HOCTU CHUHYCOB.
®opmyIibl NPUBEICHUS

2.14 Texymmuii koutpoJsb (TK) Ne 14
Tema 3ansaTusa: 8.6.7.BbinojiHEHNE PELLICHUS TPUTOHOMETPUYECKUX HEPABEHCTB.
Metoa u ¢popma koutTpoJsi: [Ipakrudeckas padota (Ompoc)
Bujx KOHTPOJISI: TUCHMEHHBIN
JAupakTuyeckas exuauna: 2.20 pemars pauroHalbHbIE, TIOKA3aTEIbHbIC,
norapuMuyecKue, TPUrOHOMETPUUYECKUE YPABHEHUS, CBOSIIIINECS K JIMHEHHBIM U
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KBaJIPAaTHBIM, a TAKXKE aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

3ansaTue(-1):

2.2.7.BpinoaHeHue KOHTPOIbHOM paboThl Ne2 no teme: «Pelienne ypaBHEeHUN U
HEPaBEHCTB»

3.1.6.CBoiCTBa CTENEHU C NIEUCTBUTEIBHBIM MOKA3aTEIEM

3.6.2.PemieHre npocTEUIUX MOKA3aTEIbHBIX YPABHEHUH.

3.6.3.PenieHue noka3arelbHbIX YPABHEHUM, CBOASIIIINXCS K TPOCTEHIITUM.
3.6.4.PemieHure noka3aTelibHbIX YPABHEHUM, CBOASIIIIMXCS K TPOCTEHIITUM.
3.6.5.Pemienue npoctevx JiorapuMUIeCcKux ypaBHEHUN

3.6.6.Pemenune npocTelmux JorapuMUIECKUX ypaBHEHUM

3.6.8.BrinonHenue penieHus J0rapupMUIECKUX YpaBHEHHM, CBOJSIIUXCS K
MIPOCTEHUIINM.

8.6.1.IIpocrelinne TPUrOHOMETPUUECKUE YPABHEHUSI.

8.6.4.PemieHne TpUrOHOMETPUYECKUX YPABHEHU .

8.6.5.ITpaktuueckas padora Ne 18 : PemieHue TpUroHOMETPUYECKUX YPaBHEHUI,
3apanue Nel

PELINTh YPAaBHEHHUS, CBOJSALIMECS K TUHEHHBIM U KBAapaTHbIM, a TAK’KE aHAJIOTUYHbIE
HEPaBEHCTBA U CUCTEMBI;

1 PemuTh HEpaBEeHCTBO:

1) 2-%+5 < 1, 2) | i
2 PemuTh ypaBHEHHS
yp
3 log 4 x2 ) log s x log 4 x = 1o x+1
1) 5% - 6.-5%2"+5=0; 2) 25°F1 %~ 4.5%%s 7" =125,
g x . 1 =
1) xex = 10; 2) x”“ﬂ“:gx;
Ouenka Ilokaszamenu oyenku
3 Pemensl 3 3ananus . Jlano onpenenenus gorapudma. YKa3aHbl
CBOICTBA, UCTIOJIb3YEMBIE TIPU PELICHUN YPaBHEHUI
4 Pemenst 4-5 3amgannii . Jlano onpenenenus gorapudma. Yka3anbl
CBOWCTBA, HCIIOJIb3YEMBIE ITPU PELICHUN YPaBHEHUN
5 Pemiensl Bce 3ananus . [laHo onpenenenus gorapudma. YKa3aHsbl
CBOICTBA, UCIIOJIb3YEMBIE TIPU PEUICHUN YPaBHEHU

3aganue Ne2
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BroinosiHeHHne KOHTPOJIBLHOM padoThl Ne2 o Teme: «Pemienne ypaBHeHHd U
HEPaBEHCTB)
1 Pemute ypaBHEHMS

1) sin? x =1, 2) UUH?I—L;
4
3) 2ein® x+sinx-1=0; 4) 2cos’x+cosx-6=0.
|’ 7
1) uuax?ig-; 2) cos x < ¥3.
2 2
" _UIE 'UIIE
3) nnsx}-?; 4) cos x s ——.
Ouenka Hokazamenu ouenku
3 Pemiens! 2 3a1anust U3 EPBOTO U JIBa 331aHUA U3 2. 3ariCaHbl

bopMyJIbl ISl pEIICHUS] TPOCTEUIITUX TPUTOHOMETPUUECKHUX
ypaBHEHU Pelrenne HepaBeHCTB MTOKa3aHo Ha yepTexax. EcThb
OObsicHeHHe

4 Pemensl 3 3apanus U3 NepBOTro U TPU 3aJ1aHUs U3 2. 3alIMCAHBI
bopMyIIBI TS pEIICHUS TPOCTEHIITNX TPUTOHOMETPUICCKHUX
ypaBHEHUI PellieHre HepaBEeHCTB MTOKa3aHO Ha yepTexax. EcTh
0OBSICHEHHE

5 Pemensr Bce 3aganus 1 3anmucanbl (GOPMYITBI IS PEIICHUS
MIPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHU PereHne HepaBeHCTB
nokaszaHo Ha yeprexax. Ecte OObsicHeHue

3aganue Ne3
IIpakTuyeckasi padora Ne 18 : PenmieHue TPpUroHOMeTPUYECKUX YPABHEHMH,

Haitti Bce KOPHM ypaBHeHWA, NPHHALJCIKALLHE OPOMEXYTKY
(—m; 2n):

 Dtgx=1; 2)tgx=v8 3) tgx=-V3% 4) tgx=-1.

1) 2 cos® 2x + 3 sin 4x + 4 sin® 2x = 0;
2) 1 —sin x cos x + 2 cos® x = 0;

3) 2sin® x + % cos® 2x = 1; 4) sin® 2x + cos® 3x =1 + 4 sin x.

Ouemca Hokazamenu OUEHKU
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3 Peuiensl 2 3a1aHus U3 EPBOTO U IBA 3a1aHUS U3 2. 3allMCaHbl
(bopMyJIBI ISl pelieHUs] TPOCTEUIINX TPUTOHOMETPUUYECKUX

YpaBHEHUM

4 Pemens! 3 3amanus U3 nepBoro M TpU 3aJaHus U3 2. 3anMCaHbl
(dbopMyIIBI sl pEIIeHNS TPOCTEHIIINX TPUTOHOMETPUIECKUX
YpPaBHEHU

5 Pewrensl Bce 3ajaHus U3 IEPBOIO U BCE 3aaHMs U3 2. 3alIMCaHBbI

(bopMyJIbI TSl pelIeHUs] TPOCTEUILINX TPUTOHOMETPUUECKUX
ypaBHeHHU. ECTh 00BbICHEHUS MOHATHS : 0OpaTHbBIC
TPUTOHTOMETpUUYeckue QyHKIUU

JAupakTudeckas exuHuna: 2.12 ucnonap30BaTh MOHATHE (PYHKIMU 7151 OUCAHUS U
aHaJin3a 3aBUCUMOCTEH BEJIMUNH,

3ansitue(-1):

8.5.4.00patHbIe TpUrOHOMETpUYECKUE (DYHKITHH.

3aganue Nel

UCIOJIb30BaTh MOHATUE (QYHKIUH JIJIsl ONMCAHUS U aHaJIN3a 3aBUCUMOCTEN BETMUYUH
00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIIHM.

! Haittu obnacts onpejenenus

1 2
1) y=——; 2) y=——;
CcCOs X sin x
Boruucinurts
2 f
: . V3
sin | 2 aresin — |:
2
3 ;2
v
8 arccos —
4 1) 005[6 arccos%]; 2) sin (b arccos 0).
Ouenka Hlokazamenu ouenku
3 Pewmensl 2-3 3ampanus. Jano onpenenenne pyHKIIMHU, IPUBEIECHbI

npuMepbl HYHKIHMA, CTTOCOObI 3a1aHus QYHKINH; TaHbI OTIPEICICHUS
obnacTu onpeseneHus, 001acTi 3HAYCHUN QYHKITUN
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4 Pemenst 3-4 (1) unu 3 u 4(2) 3aganus. Jlano onpenenenue GyHKINUH,
NIPUBEICHBI PUMEPHI PYHKIIHHA, CITOCOOBI 3a1aHus (PYHKITHH; TaHBI
oIpeieNICHus 00JIacTH ONpeaeNeHus, 00JIaCTH 3HAYCHUN (QYHKIIUN
Jlanbl onpeneneHus 00paTHON QYHKIMK JUTS CUHYCA, U1 KOCHHYCa

5 Pewensl Bce 3ananus. JlaHo onpenenenue QyHKIUH, TPUBEIECHBI
npuMepsl QyHKIUN, crIocoObl 3a1aHns (PYHKINU; JaHbI ONPEACTICHUS
o0JacTH omnpezeneHusi, 0oiactu 3HaueHni pyHkimu. Jlath
oTpesieNieHust 00paTHOU (DYHKIIMH JIJIsl CUHYCa, JIJIsl KOCUHYCA.

2.15 Texkymmii koutpoJsb (TK) Ne 15

Tema 3ansaTus: 9.2.9 Ilpaktudeckas padora Ne 20: :Pemenue 3aganuii Ha
npeoOpazoBanue rpauKoB.

Metona u popma kontpoJs: [Ipaktuueckas padora (Ompoc)

Bujx KOHTPOJISI: TUCHMEHHBIN
Jupaktuyeckas exuauna: 2.11 crpouts rpadvku H3y4eHHBIX (PYHKIUH,
WJUTIOCTPUPOBATH 1O IpaduKy CBOMCTBA SJIEMEHTAPHBIX (DYHKIUHT;

3ansaTue(-11):

9.1.2.I'paduk hyHKIMM, TOCTpOCHUE TPAPUKOB DYHKIIHIHI, 3aJaHHBIX PA3TMIHBIMU
crocobam

9.1.3.CpoiicTBa (PyHKIIMH: MOHOTOHHOCTB, Y€THOCTh, HCUETHOCTh, OTPAHUYCHHOCTD,
MEPUOANYHOCTD.

9.1.4.Ilpaktuueckas padota: Ne 19 Pemenue 3aganuii Ha onpeiesieHne CBONCTB
GyHKIUY.

9.1.7.I'padpuueckast ”HTEpIpETAIHSI.

9.1.8.Pemienue 3anannii Ha KHTEpOpETALMIO TPadUKOB HYHKLIUMA.

9.1.11.06patnbie pynkiuu. O0IacTh ONpeeeHus U 001acTh 3HAaUeHUI 00paTHOM
(GyHKLIHH.

9.1.12.I'pacdux oOpaTHOU (PYHKIIIH.

9.1.13.Apudmerndeckue onepanuu Haja QyHKIUIMU.

9.2.6.1IpeobpazoBanus rpadukoB. [1apamienbHbI IEPEHOC, CHMMETPHUS OTHOCUTEIBLHO
Hayaja KOOpJAHHAT, CAMMETPHUS OTHOCUTEIBHO MPSMOU Y = X.

9.2.7.Pactspxkenue u cxxatue rpadukoB GyHKINNA BIOIH OCEH KOOPIUHAT.
3aganue Nel

IIpakTueckas padora: Ne 19 Pemenue 3ananuii Ha onpeaesieHue CBOCTB
GyHxkumm.

1. SIBasiroTcst iv faHHbIe QYHKIMUA YeTHBIMU (He4eTHbIMHI) O0bSCHUTD, HCIOJIb3YS
onpeaeeHusl.
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1) y = cos 3x; 2) y= 2 sin 4x; 3]y=§tgzx;

i]y:xcﬂs%; B) y = x sin x; 6) y =2 sin? x.

o LY

Henonbsaya ceoiicteo BoapacTamma mam ybmisanus hyHKIUM
Y = cO8 X, CPABHHTL 4MCJA:
1) cos % H COS5 %i d) cos E?H H COS 1—";]:;

r .

d) '3‘05[ E_n] H Enﬂ[—-i]: 1) EDE[—SH l M ::m-;[—"r'ﬂ];
7 8 . T s
H) cos 1 ® cos 3: 6) cos 4 u cos 3.

[locrponTe rpadex yuKumE B BMACHATH eé ceBolficTBa:
1) y=1+ cos x; 2) y = cos 2x; 3) y=3 cos x.

OueHKa Hokazamenu OUEHKU

3 Pemiens! 4 3a1anus U3 1epBOro 3aaHus 2 3aJlaHus U3 2 ; OAHO
3ajanue u3 3 JlaHsl onpeneneHuss Y4eTHOCTU (HEUETHOCTH )
TPUTOHOMETPUUYECKHUX (DYHKIINIT; OCHOBHBIX CBOWMCTB
TPUTOHOMETPHUECKUX (PYHKINH, ecTh X rpaduku laHo
ompesierieHIe Bo3pacTarolieit (yosiBaroreit) pyHKImu

4 Pemiens! 5 3amanuii U3 nepBoro 3aganus 3 1 3aganue u3 2 ; 0JIHO
3agaHue u3 3 JlaHbl onpeiesieHnst Y4eTHOCTH (HEUETHOCTH )
TPUTOHOMETPHUUECKUX (DYHKITUI; OCHOBHBIX CBOMCTB
TPUTOHOMETPHUUECKUX (PYHKINH, ecTh uX rpaduku laHo
omnpejesieHue Bo3pacraroniei (yobiBaromiei) GyHKIuu

5 Pemiensl Bce 3a/1aHus U3 MepBOro 3adanus 4 3a1anus u3 2 ; ABa
3aaaHus U3 3 JlaHbl onpenesieHusl YeTHOCTH (HEYETHOCTH )
TPUTOHOMETPUUECKUX (DYHKIINIT; OCHOBHBIX CBOMCTB
TPUTOHOMETPHUUECKUX (PYHKITNH, ecTh ux rpaduku laHo
ompejelieHre Bo3pacraroniei (yobiBarorei) ¢pyukiuu. [Tokazanbl
MPOMEKYTKA MOHOTOHHOCTH

3aganue Ne2
1
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2 Haittu objsiacTs onpeneneHEns (QYVHKIIHH:

1) y =sin 2x; 2) y=cus§; 3) y=unsl;
r L
4) y= sin g; 5) y=sinvJx; 6) y=cos -5l
X r+1

Ha¥iTh MHOMeCTBO 3HAYEeHHH (PYHKIHH:

1) y=1 + sin x; 2) y=1-cos x;
Ouenka Ilokazamenu oyenku
3 Pemiens! 5 3amanuii /{ansl onpeneseHus TPUTrOHOMETPUYECKUX

(GyHKUMNA; OCHOBHBIX CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHIA,(
WUTIOCTPUPOBATH UX Ha rpaduKax)

4 Pemens! 7 3amanuii /lansl onpeneneHus TPUrOHOMETPUYECKUX
(GyHKIIN; OCHOBHBIX CBOMCTB TPUTOHOMETPUUECKUX (DYHKITHIA,(
WUTIOCTPUPOBATH UX HA rpauKax)

5 Pewensl 3aganus Jlansl onpeneaeHuss TPUrOHOMETPUYECKHUX
(yHKUMI; OCHOBHBIX CBOMCTB TPUTOHOMETPHUUECKUX (DYHKIIHIA,(
WUTIOCTPUPOBATH UX HA rpauKax)

JunakTuyeckas equHuna: 2.8 1 MpakTUUECKUX PAcUeToB M0 GopMysiam, BKITIOUas
(bopMyIIbl, coiepKallue CTETICHU, PauKaibl, JIOTapu(pMbl U TPUTOHOMETPUYECKUE
(GYHKIUH, UCIIOJNIb3YS IIPU HEOOXOIMMOCTH CIIPaBOYHBIE MAaTEpUaJIbl U POCTEeHILINE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.
3ansTue(-11):
3.6.10.BeimmosiHeHue KOHTPOIBbHOM padoThl Ne 3 1o Teme «KopHu, creneHu u
sorapuMb»
9.2.4.00paTHbIe TPUTOHOMETPUUECKUE (PYHK-IIUU Y = arcsin X; y = arccos X
3apanue Nel

1

HaiiTe pagmanHy Mepy yria, BeIDasKeHHOTO B rpajycax:
1) 40° 2) 120° 38) 150°; 4) 75° b5) 82°% 6) 140°.

HalTH rpagycHyio Mepy yria, BhIPAXeHHOI0O B pPajuaHaX:
1) ;:E? 2) ; 3) %x; 4) 2; 5) 3: 6) 0,36.
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3
Buiuncnures cos 20, ecau cos o= 0,3.

Hcenonsaya dopmyny (2) 1 ocHOBHOE TPUTOHOMETPHYE-
CKOe TOXOecTBO, IOoJyUaeM

e 2 t 2 — 2 i) = 2 -
cos 200 = cos® O — sin® o0 = cos® o — ( cos” Q) =
=2cos®ax-1=2-(0,3)°-1=-0,82.

Ouenka Hokazamenu ouenku

3 Pemens! 8 3amanuii. Jlanbl OTBETHI HA BOMPOCHl: KakuMu e iuHUIIaMU
M3MEPAIOTCS YTJIbI?; UMy paBeH OJIUH Tpaayc? ; 4eMy paBeH OJUH
panuan?.

4 Pemens! 9 3ananuii. {ansl oTBETHI HA Bonpockl: Kakumu equHUIIaMU

U3MEPSIOTCS YTIIbI?; YeMY paBeH OJUH Ipajyc? ; 4eMy paBeH OAUH
panuan?. Yemy paBeH CUHYC ABOMHOTO apryMeHTa (3amnucaHa
hopmyiia)

5 Pemiensl Bce 3aanuii. Jlanbl 0TBETHI HA BONpochl: Kaknumu
€AMHUIIAMH U3MEPSIFOTCS YIJIbI?; UeMy paBeH OJIUH rpagyc? ; 4emy
paBeH OMH paauaH?. UeMy paBeH CHHYC JBOMHOIO apryMEHTa
(3amucana opmyna)

3aganue Ne2

I Burumcants log,, 64 c¢ moumocteio mo 0,001, 3masa, uTO
lg 3 =0,4771, lg 5 = 0,6990.

Briumcaurs logy, 15 ¢ Ttouwmocteio mo 0,001, ssHasa, uTo
lg 3= 0,4771, lg 5 =~ 0,6990.

2 Beruucauts 1) Ig 1000; 2) log 2 1024; 3) log 3 343

Ouemca Hokazamenu OUEHKU

3 Boruucnensl ABa 3HaYeHUs JorapupMUIecKuX BbIpakeHuid. JlaHo
onpezaenenue jorapudma. [lepednciaens! cBoiicTBa Jorapu@mon

4 Brrauciensl Tpu 3HaYCHHS JIoTapu(PMUUecKuX BeIpaxeHui. Jlano
onpenenenue norapudma. [lepeuncnensl cBoiicTBa JorapudmMoB
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5 Brrumnciensl Bce 3HaUeHUS TorapuGMUUecKiX BoIpakeHuil. [Jano
onpenenenue norapudma. [lepeuncnensl cBoicTBa J0orapuhmMoB

3aganue Ne3
BhivBcIHTL!

1) V68 -4/28; 2) V20 -V5; 8) V50 :48; 4) V12 :427.

EI}HHHHTH HHCIOBLEIC SHEAYMEHHA Rhl]]il?liﬂl[i[ﬁ'.

fe ™ e e = pr— i o
5) 1) y3,9++v8 m 1,1 ++17; 2) v11—-42,1 un /10 —43,1.
Ouenka Ilokazamenu oyenku
3 Pemensl 4 3ananus. 3anucanbl Bce CBoMcTBa cTeneHeit (popmyiibl) u
00BSACHEHO PEIICHHUE KaXKI0T0 3a/IaHUs
4 Pemensr 5 3amanuii. 3anucanbl Bce CBOWCTBA CTETeHEH ((HopMyIibl) U
OOBSICHEHO PELIEHUE KaXXKI0TO 3aJaHUs
5 Pemensl Bce 3aaHus. 3anucanbl Bce CBOMCTBA cTerneHei ((hopMyIibl)
1 O0BSCHEHO PEIICHUE KAXKIOTO 3aJaHus
3ananue Ned

Jlatb onpenenenue oOpatHoit ¢pynkiuu. [loctpouts rpaduku 06paTHRIX
TPUTOHOMETPUUYECKUX (PYHKIMH (apKCHUHYCa, apKKOCHHYCA), IEPEUUCIUTh BCE CBOMCTBA
O0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHH (apKCHUHYCa,apKKOCHHYCA)

Ol(eHKa Hokazamenu OUEHKU

3 [ToctpoeH rpaduk 0OpaTHOW TPUTOHOMETPHUECKON (QYHKITHH
(apkcuHyCa WU apKKOCHHYCa), IEPEUUCIICHBI BCE CBOMCTBA
00paTHBIX TPUTOHOMETPUUYECKHUX (DYHKIHMH (apKCHHYCA WITH
apKKOCHHYCA)

4 Jlano ompenenenue obpatHoit pynkiuu. [loctpoensr rpaduku
OoOpaTHBIX TPUTOHOMETPUUYECKHUX (DYHKIIHH (apKCHUHYCA,
apKKOCHHYCa), IEPEUYHCIICHbI HE BCE CBOMCTBA 00OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKITHH (apKCHHYCA,apKKOCHHYCA)

5 Jano onpenenenue oopatHoil pyHkuuu. [loctpoensl rpadpuku
00paTHBIX TPUTOHOMETPUUYECKHUX (DYHKILIMI (apKCHHYCA,
apKKOCHHYCa), IEPEUYHCIIEHbI BCE CBOMCTBA 0OpAaTHBIX
TPUTOHOMETPHUECKUX (PYHKITHH (apKCUHYCA,apKKOCHHYCA)
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JMupaktuyeckas equanna: 2.10 onpenensiT OCHOBHbIE CBOWCTBA YHUCIOBBIX (DYHKIIMM,
WUTIOCTPUPOBATH UX HA rpaduKax;

3ansaTue(-1):

3.6.10.BeinosniHeHre KOHTposIbHOU padboThl Ne 3 o Teme «KopHH, cTeneHu u
aorapums)

4.1.3.I1apamienbHOCTh IPSIMOM U TIJIOCKOCTH.

8.1.5.ITpaktnyeckas padora Ne 16 : Permenue 3a1a4 v ynpaKHEHH Ha COOTHOIIIEHUE
MEX/1y TPUTOHOMETPUUYECKUMH (PYHKIMSIMHU OHOTO apTyMEHTa COOTHOILIEHUE MEKTY
TPUTOHOMETPUUYECKUMHU (PYHKIUSAMU OJTHOTO apryMeHTa

9.1.5.11pomexyTkH Bo3pacTaHus U yObIBaHUS QYHKIUH.

9.1.6.Haubonbliee 1 HaMMEHbLIEE 3HAUCHUS (QYHKLUHU, TOUKH SKCTPEMyMa.
9.2.1.Crenennast QyHKITHS.

9.2.8.IlocTpoenue rpaKoB ¢ MOTYJIEM.

3aganue Nel
: BrrameanTs:
1 1
1) log = ——; 2) log = ——;
PETF > 2545
3} 22—1{}}[25; 4} 31611133_5 lU*l;
5) 2logg V5 +3log, 8; 6) log, log, log, 2'°.

Hats onpeaenenwust moraprudma, MepeyrcInTh CBOWCTBA, yYKa3aTh Ha 3aJJaHHBIX IPUMEpPaAX ,
PUMEHEHHUE CBOMCTB Jiorapudpma

Oueuka Ilokazamenu OUEHKU

3 Boiuncnens! 3 3HaueHust BeIpaxkeHUM. JlaHbl onpeneneHus
norapudMa, TOKa3aTeIbHOTO BhipakeHus. [IpuBeneHb
(TepeyucieHsl) CBOMCTRA JJOrapu(pmMOB.

4 Boeruncnensl 4 3HaueHus BeIpakeHUH. J[aHbl onpeneneHus
jorapudma, NoKazaTeabHOro BhipakeHus. [IpuBeneHbl
(mepeunciieHsl) cBoWcTBA JjorapudmoB. J[aHbl onpeaeneHus
OCHOBHBIX CBOMCTB YHCJIOBBIX (DYHKIIMI, HIUTFOCTPUPOBAHBI
(moka3aHbl) Ha rpadukax
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5 Brranciensl Bce 3HaUeHUs BbIpaXeHUM. JlaHbl onpeaeneHus
jorapudmMa, MoKa3aTeIbHOro BhipakeHus. [IpruBeneHbl
(mepeuuciensl) cBOMCTBA jJoraprudmoB. J[aHbl onpeaeneHus
OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIINH, HITHOCTPUPOBAHBI
(moka3aHbl) Ha rpaduKax

JAunakTuyeckasi exmHuua: 2.13 ucnonab3oBaTh TPUOOPETCHHBIC 3HAHUS 1 YMECHUS B
MPAKTUYECKOMN JEATENbHOCTU U MOBCEAHEBHOMN KU3HU: VISl OMTUCAHUS C TTOMOIIBIO
GyHKIHA pa3TuIHBIX 3aBUCUMOCTEH, IPEACTABICHUS UX TPAPUICCKH, MHTEPIPETAIIUN
rpaduKoB.

3ansiTue(-1):

9.1.9.ITpumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PealbHBIX MPOIECCaX U SBICHUSX.
3ananme Nel

[TocTpouTs rpaduk GyHKIMH ; HAUTH POMEXKYTKH yObIBaHUS ( Bo3pactanus) . JlaTh Bce
OTpeIeIeHUs U MePEeUnCINTh CBOMCTRA

! IMTocrpours rpadur GyHKIIN:

1) y=—1; 2) y=—.
log, x In x

2 Haiiti nmpomexyTku yObIiBaHus ( BO3pacTaHus) ; HyJu QyHKIIUHA

1) uh

=Y

2)
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Ouyenka Ilokazamenu oyenku

3 [Toctpoens! rpaduku ABYX GYHKIIUI 1 HAWICHBI IPOMEKYTKH
yObIBaHMs ( Bo3pacTanus). JlaHbl onpeieseHus: Bo3pacTarolen
(yomiBaromeit) pynkuuu. OcoOeHHOCTH UX rpaduKoB

4 [TocTpoenst rpaduk QPyHKIUY ; HAWACHBI TPOMEKYTKH YOBIBAaHUS (
BO3pacTanusi). JlaHsel onpeneneHus Bo3pacTaromieit (yoriBaromiei)
bynkuun. OcobeHHOCTH UX TpadUKOB

5 [TocTpoens! Bce rpaduku GyHKUUN ;HAWIEHbI TPOMEKYTKU

yObIiBaHu ( Bo3pacTaHus). JlaHbl onpeeneHus Bo3pacTaronieit
(yOwiBaronieit) pyukimuu. OcodeHHOCTH UX TpaduKoB 3anucaTh

ypaBHEHHE KpuBOil. Ilepeuncints cBOMCTBA

3ananue Ne2
| Hanmucatb ypaBHeHHe KPUBBIX ( 110 YePTEKY)

)

yA

=Y

2)
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=Y

=Y

1 0 1

4) CBoit npumep (TTOCTPOUTH
rpadyK ¥ IEPEUHCINTh CBOHCTBA)

IIpuBecTH npumep U3 KU3HU

5. N300pa3uthk cxeMatnuecku rpaduku GyHKIUN 1 yka3aTb O0JIacTh OnpeeieHus u
. ; yURRA M yRasdlh D Yo bl

MHOKECTBO 3HAUEHUH KaXI0l (PyHKIIUU

1) y=2x° 2) y=x"

Ol{eHKa Ilokazamenu OUECHKU
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3 Pemens! 3 3amanusa. Hanvcanbl ypaBHEHHsI KPUBBIX, OOBSICHEHO :
Kak ObLTH TIOy4YeHbI Tpaduku yka3aHHbIX QyHKImiA. [TocTpoeHb!
rpaduku B 4 1 5 3agaHusIX. YKa3aHbI 00JIACTH OIpeIeICHIsI, 00JIacTH
3HAYCHUH, TPOMEKYTKH yObIBaHUA (BO3pACTaHUs)

4 Pewensl 35 3ananuii. Hanucanel ypaBHEHUSI KPUBBIX, OOBSICHEHO :
KaK ObLTH TOJTy4YeHbl rpaduky yka3aHHbIX pyHkuuid. [locTpoensr
rpaduku B 4 1 5 3a1aHusIX. YKa3aHbl 00J1aCTH OnpenesieHus, 00JacTu
3HAYCHU, TPOMEKYTKH YOBIBaHUS (BO3PACTAHMS)

5 Pemensl Bce 3aganusi. Hanucanbl ypaBHEHUS KPUBBIX, OOBSCHEHO :
KaK ObLIM MOJy4YeHbl rpauku yKazaHHbIX QyHKUUH. [locTpoeHsl
rpaduku B 4 U 5 3a1aHusIX. YKa3aHbl 00J1aCTH onpeneneHus, 00JacTu
3HAYEHUU, TPOMEKYTKU yObIBaHMs (Bo3pacTtanus). HalineHnsl Hyu
byHKIIMN

3ananue Ne3
N3006pa3utk rpaduku ciaeayromux GyHKIANR

HaobpasuTs cxeMaTHUecKH rpadpHe GyVHELHE H YKasaTh eé ob-
JACTE ONIPEeTEHMA H MHOMKECTEBO 3HAYeHHH; BRIACHHUTE, ABJIAET-

¢ JH PVHRUHA OrpAHEHYeHHOR cBepXy (CHH3Y):
1) y=ab 2) y=x% 8) y==xT;
) y=x% B) =" 8) p=2a".

JlaTh onpesenenus 001acT OnpeaesieHrs, 00J1acTH 3HAYCHUMN, OTIPEICTICHUS
BO3pacTaroiei (GyHKINH, YObIBAIOIIEH (PYyHKIIMU, OTPAHUYCHHOM.

Ouemca Hokazamenu OUEHKU

3 [TocTpoens! uetbipe rpaduka. Jlanbr onpeneneHus o0aacTu
onpeneneHus, o01acTy 3HaueHuil, Jlanel onpeaenenust yHKIuy,
BO3pacTaroueil (GyHKIMH, yObIBAIOIIEH PyHKIUY.

4 [TocTpoensr 5 rpadukoB JlaHbl onpeeacHus 00IacTH ONpeIeIICHHS,
obnactu 3HaueHui, JlaHbl onpeneneHus GyHKIIMH, BO3pacTaroen
byHKMK, yobIiBaromen QyHKIuu.

5 [TocTpoensl Bce rpaduku u Jlanbl onpeaesieHus: 00JacTu
onpeneneHus, oo1acTy 3HaueHuil, Jlanpl onpeaenenust pyHKIuu,
BO3pacTaroueil (yHKIHH, yObIBAIOIIEH (PyHKIUU.

JuaakTudeckas eqMHUNA: 2.9 BEIYUCIATH 3HAYCHUE (PYHKITUU TI0 33 JaHHOMY
3HAYCHHUIO apryMEHTa MPHU Pa3IMYHbIX CIIoco0ax 3aaHusl (YHKIUH;
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3ansaTue(-1):
8.6.9.BbinosiHeHne KOHTPOosIbHOU padboThl Ne 8 o Teme « Tpuronomerpus»
9.1.1.®@ynkuuu. O6aacTh ONpeEaEACHUS U MHOKECTBO 3HAUCHUIA.
3apanue Nel
BBIUMCIIUTH 3HaUCHUE QYHKIMH 110 33JJaHHOMY 3HAUYEHHUIO apryMEHTa NP Pa3TUIHbBIX
croco6ax 3agaHus PyHKINU;

1 BulMHCIATSE:

1) sinao, tg o u ctg o, ecan cusct=—lf- H gﬂ‘.’.ﬂ{l’r;
o)

2) coso, tga u clg o, ecan sinu=——§- HT<O {E.
: 2

I[aTB OIIpPCACIICHUA CUHYCAa, KOCUHYCA, TAHT'CHCA

OMBHKa Hokazamenu OUEHKU

3 BBIYUCJICHO 3HaUCHHE (PYHKIIMH 10 3aJJaHHOMY 3HaueHuIo : HaiineHsl
sin a u cos a. JlaHo omnpejeneHus CUHHyca, KOCUHYca OJTHOTO
apryMeHTa

4 BBIYHMCJICHO 3HaUeHHE (PYHKIIMH 110 3aJJaHHOMY 3HadYeHHIo : HaiineHs
sin a u cos a. tg a J/laHo onpeeseHus: CHHyca, KOCHHYCa OJTHOTO
apryMeHra

5 BBIUMCJICHBI 3HAYCHHS BCeX (DYHKITUH I10 33JaHHOMY 3HAYCHHUIO :
Hatinens sin a u cos a. tga.

ctg a JlaHbI oIpeieicHus CHHYCa, KOCHHYCA . TAHI€HCA M KOTaHTeHCa
OJTHOTO apryMeHTa

2.16 Texymmuii koutpoJsb (TK) Ne 16
Tema 3ansTus: 10.1.1.I1lonsatue MmHOrOrpaHHUKOB. Bepiuusl, pedpa, rpanu
MHOT'OTPaHHHKA.
Metoa u ¢popma koutTpods: [Ipakruueckas padota (Ompoc)
Bujx KOHTPOJISI: THCHMEHHBIN
JAupakTuyeckas exuHuna: 2.33 pemarh MIaHUMETPUUECKUE U TPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAXO0XKICHUE T€OMETPUUECKUX BEJIUYUH (JJTUH, YTJIOB,
TIoIaae, 00beMOB);
3ansaTue(-11):

3aganue Nel
Pemuts 3amaun
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HNan napannenenunes ABCDAB,C,D,. Ioxamure, qto AC | A,C,
u BD || B,D,.

[TocTpouTs yepTek, 0003HAYNUTH BCE BEPITUHBI,; OTBETUTH HAa BOIIPOCHI:

1) CKOJIBKO BEpPIIMH UMEET Mapajuienenume]l (IepeyrucianTh);

2) CKOJBKO OOKOBBIX pedep, Kak OHU MPOXOJAT OTHOCUTENIBHO APYT JIpyra
(mepeunciuTh) ?

3) CKOJIBKO OCHOBaHUM (IIepEeUUCIUTh) ?

4) cKOJIbKO OOKOBBIX T'PAaHEH, KaK OHH IMPOXOAT OTHOCUTEIBHO JIPYT ApyTa
(mepeyucnuTb)?

Ouemca Ilokazamenu OUEHKU

3 Pemena 3amaya Ha 1O0Ka3aTENbCTBO M €CTh OTBETHI HA 3 BOMIpOCa.
JaHo onpeneneHre napajuiesenuieia, NpsMoro napauienenuneaa,
onpeJieNieHre TpaHu, ONPeAeIICHUE BEPUIMHBI TapajlieNenuneaa

4 PernieHa 3a/1a4a Ha JI0Ka3aTeJIbCTBO U €CTh OTBETHI HA 4 BOIpPOCa.
JlaHOo ompeieNieHre mapasuieenuIe/ia, MPsMOoro napasuieenuIe/a,
OTIpeIeIICHNE TPaHH, ONPEICIICHUE BEPIINHBI Tapaslieyieue/1a

5 Pemrena 3aaya Ha JOKa3aTENbCTBO U €CTh OTBETHI HA BCE BOIIPOCAbI
JlaHo onpenenieHre napajuiesenuiieia, NpsMoro napauielenuneaa,
OINpeieJICHHE TPaHu, ONIPEACIICHUE BEPUIMHBI TapajlieNienuneaa

3aganue Ne2

1. Ilpameie OB u CD _‘HEIJHJIJIEJIEHH_E, N T o) 5 R CKpeLHBaIecH
npameie. Haiiaure yron wmexay nopameimup OA u CD, ecau:
a) ZAOB = 40°; 6) £ZAOB =135° B) ZAOB =90°.

Ouemca Ilokazamenu OUEHKU

3 . Pemrena 3aaya Ha BBIYMCIIEHNE 3HAYEHUS OQHOTO yria. JlaHo
OIpEEJICHHE MMAPAJUIEIBbHBIX MPSMBIX HA IJIOCKOCTH U B
IPOCTPAHCTBE. 3aMKMCAHO YCIOBHS MAPAJUIEIbHOCTH Ha INIOCKOCTH U B
IpocTpaHCcTBe. J[aHO OomnpeleIeHue CKPEIMBAOIINXCS IPSIMBIX.
[IpuBeneHsl npUuMepsI
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4 Pemiena 3aaua Ha BBIUMCIICHUE 3HAYEHUM ABYX yIi10B JlaHO
OIPEICJIEHNE TTAPAIIEIBbHBIX NPSAMBIX HA INIOCKOCTH U B
MPOCTPAHCTBE. 3aMKMCaHO YCIOBUS NApaI€IbHOCTH Ha IJIOCKOCTH U B
MpOCTpaHCTBE. J[aHO orpeneneHne CKPEMUBAOIIMNXCS MPSAMBIX.
[IpuBeneHsl IpuMepsI

5 Pewrensl Bce 3a1aun Ha BBIYMCIICHNUE 3HAYEHUN yIJIOB. [laHO
OIIPEEIICHUE NapPAJUICIBbHBIX IPSIMBIX HA INIOCKOCTU U B
IIPOCTPAHCTBE. 3aMKMCAHO YCIOBHS MAPAJUIETIBHOCTH Ha INIOCKOCTH U B
IIPOCTPAHCTBE. JlaHO ONpeeeHUEe CKPEIIMBAIOIINXCS IIPSIMBIX.
ITpuBeneHsl IpuMeEpsI

JAupakTudeckas equHuna: 2.12 ucnonap30BaTh MOHATHE QYHKIIMK 7151 OUCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJIMYMH,
3ansaTue(-1):
9.1.10.ITpumepsl PyHKIIMOHATIBHBIX 3aBUCUMOCTEH B pEAJIbHBIX MPOIIECCAX U SBIICHUSIX.
9.1.14.Cnoxnast pyHKIUS (KOMITO3ULIHS).
9.2.3.00paTHbIe TPUTOHOMETPUUECKUE (PYHKLIUU y = arcsin X; y = arccos X
9.2.10.ITpeoOpazoBanue rpaguKOB TPUTOHOMETPUUECKUX (DYHKIHHN y=SinX, y=COSX.
3aganue Nel

J3

1. PemnTh HEpaBeHCTBA \,’E ;
cnsx?—g—; 2) R ees

3)

2. Hatimn:
, Vv 3 I
1) coso, ecaHE sSinaa=— H — <O <T;
3 2
5 31
2) tg o, ecam Eﬂsﬂ:_% HT<O -:IE*-:
Ouenka Ilokazamenu ouenku
3 Pemiensl 2 HepaBEHCTBA U3 MEPBOrO 33/IaHKS U OJTHO 3alaHUE U3 2).

JlaHbI onpeiesieHHs] CUHYCa, KOCUHYCa, 3HAKH 110 YETBEPTSIM AJIS
TPUTOHOMETPUUECKUX (PYHKITUI
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4 Pemienst 3 HEpaBeHCTBA U3 MEPBOTO 3aIaHUS U OJHO 3a/IaHKE U3 2).
JlaHbl onpeieNieHus: CUHYCca, KOCUHYCa, 3HAKU TI0 YE€TBEPTAM ISl
TPUTOHOMETPUUECKUX (DYHKITHI

5 Pemensl Bce HepaBeHCTBA . JlaHBI OnTpeIeICeHUs] CUHYCa, KOCHHYCA,
onpeerIeHue OrpaHUYeHHON (DYHKIMK 3HAKH 110 YETBEPTSIM IS
TPUTOHOMETPUUYECKUX (PYHKITHI

2.17 Texymmii kouTpoJab (TK) Ne 17

Tema 3ausitus: 10.2.8. Beinmonnenne koHTpoiabHOM padoThl Nel0 mo Teme
«MHOrorpaHHUKI»

Metoa u ¢popma kouTpoJs: [Ipakrudeckas padota (Ompoc)

Bujx KOHTPOJISI: THCHMEHHBIN

JunaxkTndeckasi exmuuua: 2.30 nzo0paxaTb OCHOBHbIE MHOTOTPAHHUKU U KPYTJIbIC
Tena;

3ansaTue(-1):

5.1.21.BpemonHenrne KOHTpoJbHOM paboThl Ne 5 o Teme «KoopauHaThl U BEKTOPBD)
10.1.2.ITpaktrnueckas padora Ne 21 Pa3BepTka MHOTOIpaHHHUKOB.
10.1.4.Pemienue 3a1a4 v yIpaxxHEHUM MO TEME BBIMTYKJIbIE MHOTOTPaHHUKH.
10.1.6.1IpaBunbsHas npu3ma.

10.1.8.Haxox1eHre 3J1eMEHTOB U TUIOILA/IA TOBEPXHOCTHU MTPU3MBI.
10.1.9.I1apannenenunen, KyoO.

10.1.11.ITpakTuyeckas padbora Ne 22 Pemienue 3a1ad Ha HaX0XKACHUE TIOIIAIH
MOBEPXHOCTH Mapajuielienuiesia u Kyoa.

10.1.13.Yceuennasa nupamua.

10.1.16.ITpakTuyeckas padora Ne 23 : Pemenue 3a1a4 Ha HaX0XKACHUE TIIOIIAIN
MMOBEPXHOCTHU MTUPAMU/IBI.

10.2.5.13y4yeHue ceuyeHnst nTMpamMmusbl.
3apanue Nel

Pemuts 3a1aun 1) OcHOBaHHEM [IPAMOTO Mapasulesenunesa ABageTca poMo ¢ AMAroHalI-
Mu 10 cm 1 24 cM, a BeICOTA napajienenuneaa paBHa 10 cm. Haiigure
GOJBIIYIO AHATOHANL Iapa/uUieelHIea.

2) B npaBunBHON n-yroJbHOM MpusMe CTOPOHA OCHOBAHHA PABHA G M BBICO-
Ta paBHAa h. Berumcnure nanonjaxu 60KOBOM M MOJHOH NOBEPXHOCTH NMPH3-
Mel,ecan:a) n=3,a=10cm, h=15¢em;6) n=4, a =12 gm, h = 8 am;
B) n=6,a=23cm, h=dmm; 1r) n=95, a=04mM, h=10cm.

Ol(eHKa Hokazamenu OUEHKU
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3 Pemena oxqxa 3anaya /lano onpenenenue MHororpasuuka. Kakue
MHOT'OYT'OJIbHUKH JIE)KAaT B OCHOBAaHUM MHOTOTPaHHHKA?
[lepeuncneHbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciennl
ooxoeie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHMe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBbIE TpaHU
napamnenenunena ABCJA1BIC1]/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajayu napajiesenurneia

4 Pemens! aBe 3anaua /{ano onpenenenue MHororpanuuka. Kakue
MHOT'OYTOJIbHUKH JIE)KAaT B OCHOBAaHUU MHOTOTPaHHHKA?
[lepeuncnenbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciensl
ooxoeie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHHe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBBIE TpaHU
napamnenenunena ABCJA1BIC1/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajay napajesenurneia

5 Pewensl Bce 3aaun J[ano onpenenenue MHOrorpanauka. Kakue
MHOT'OYTOJIbHUKH JIE)KAaT B OCHOBAaHUU MHOTOTPaHHHKA?
[lepeuncieHbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciennl
ooxosie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHHe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBbIE TpaHU
napamnenenunena ABCJA1BIC1/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajy napajulesenurneia

JAunakTnyeckasi exuHuna: 2.3 1 BBIOIHATh YEPTEKU MO YCIOBUSIM 33/1a4;
3ansitue(-1):

5.1.21.BemonHenre KOHTpoJibHOM paboThl Ne 5 o Teme «KoopauHaThl U BEKTOPBD)
10.1.14. Terpasap
3ananue Nel
Brinonnenue koHTposibHOM paboThl Ne 5 o TeMe «KoopmHaThl U BEKTOPHI»
BBIITOJIHUTB YEPTEKHU MO YCIOBUAM 3a/1a4;

1 ITo xoopauHaTam 4 BEPIIMH NOCTPOUTHh MHOTOTPAaHHUK, HAal11 KOOPAWHATHI enle 4
BEPIIUH ; ONPEACIIUTH BUJl MHOTOTPAHHUKA!

A(0; 1; 1) B(1;0; 1) C ( 1;1;1) (15 15 0)

2 IJanel KOOpPAMHATHI 4YeTeIpex BepiiHH Kyba ABCDA,B,C,D,:
A(0;0;0),B(0;0; 1), D(0; 1; 0) u A, (1; 0; 0). Hafimure KoopauHa-
Thl OCTAJIBHEIX BepUInH Kyba.
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3 Hasosure Bce nmapsl CKpelnuBawimuxcd (T. e. IpUHALJIEKAIIHUX CKpe-
IUBAOUIMMCA OpAMBIM) pebep Terpasapa ABCD. CKoONbKO TAKMX map
pebep mmeer Terpaanp?

OMBHKa Hokazamenu OUEHKU

3 BBIITOJIHCHBI YCPTECKHU 110 YCIIOBHAM 3a/1av; PCUICHA OJHA 3aJa49a aHO
OIIPCACIICHNEC CKPCIIMBAOIIUXCS ITPSAMBIX, I[aHO OIpCACIICHHUC
TETPasdApa 1 BbIIIOJHCH YCPTCIK

4 BBIIIOJITHCHBI YCPTCIKHU 110 YCIIOBHAM 3a/1a4; PCIICHLI JIBC 3a/la4i. AHO
OIIPCACIICHUC CKPCINUBAOIIUXCA IIPAMBIX, ]_IaHO OIIpCACICHUC
TCTpasgApa U BBIITOJIIHCH YCPTCIK

5 BBINIOJIHEHBI YEPTEXKH MO YCIOBUSM 3aj]ay4; pelleHbl Bce 3aaadd. JlaHo
ONpeJeleHNE CKPEINBAIOIIUXCS NPAMBIX, JlaHO onpenenenue
TETpa3/ipa 1 BBINOJIHEH YEPTEK

JAunakTnyeckasi exmauna: 2.34 ucroiab30BaTh MIPU PEIIEHUU CTEPEOMETPUUYECKHUX
3aJlay TUIAHUMETPUUYECKHe PaKkThl 1 METO/IbI;
3ansaTue(-s1):

10.2.7.Pemenue 3a1a4 v yrpaxHeHUI Ha MOCTPOCHHUE CEUYEHUN B MHOTOTPaHHUKAX.
3ananme Nel

1. IlocTpouts ceyeHune Kyda nmapajuie/;ibHOe OCHOBAHUIO, 00KOBOW IPaAHU U
BbBIYHMCJIUTH IUIOIIAAb CeYeHUs

2 Pebpo xyOa paBuo ¢. Haiigure naomiage cedyeHnd, MPOXOAAINEro yepes
IUATOHANMH ABYX ero rpaHei.

3 Pebpo nmpasuabHOTO OKTasapa paBHO a. Halimure paccToaHmMe Memxny:
a) ABYMA ero NMPOTHROMOJOMHBIMH BepIIMHAMH; 0) LeHTpaAaMM NBYX
CMeXHbBIX I'DaHeill; B) NPOTHBOMOJOMHBIMH IDaHIMH.

Ol(eHKa Hokazamenu OUEHKU

3 Pemena 3a/la4da Ha IIOCTPOCHHUC CEUYCHUM B MHOI'OT'paHHHUKAX.
(PGH_IGHa oJdHa 3a):[aqa) YkazaHbl 3Tanbl IMOCTPOCHUA CCUCHUA

4 Pemena 3a1aya Ha MOCTPOEHUE CEYEHNH B MHOTOIPAHHUKAX.
(Pemrensl aBe 3a1aun) YKa3zaHbl ATabl IOCTPOEHUS CEYEHUS
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Pemiena 3agaya Ha MOCTPOCHUE CEUEHUM B MHOI'OTPaHHUKAX.
(Pemrensl Bce 3amaun) YKa3aHbl ATabl MOCTPOCHUS CEYEHUS

JAupakTuyeckas exuHuna: 2.29 aHanu3upoBaTh B MPOCTEHIINX CIIy4yasix B3aUMHOE

pacnoiiokeHrue 00BEKTOB B IPOCTPAHCTRE;
3ansaTue(-1):

10.2.6.Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUIN B TUPAMHUJIE.
3aganme Nel
Pemuts 3anauy.

| Ipameie a 1 b nmapanneasHbl. Yepes Touky M npsamoil ¢ mposejeHa
npamMaa MN, ornHdyHadg oT NpAMOH @ M He IepeceKamnlnasa npaMmvio b.

KakoBo BzamMHOe PACHoOOMeHHe NpaAMbIXx MN u b?

OTBeTUTH HA BOIIPOCHI

2 BepHo nH, 4YTO NpAMAaA JEXKHT B IJIOCKOCTH JTAaHHOTO TPeYTOJbHHKA,
ec/IH OHA: 4) IepeceKaeT OBe CTOPOHEI TPEYroJbHHKA; 0) IPOXOAUT

yepe3 OZHY H3 BepIIHH TpeyroJpHUKAa?

Ouenka

Hokazamenu OUEHKU

Pemena onHa 3anaya . Kakoe B3auMHO€ pacrioioeHUe IpsiMbIX Ha
MJIOCKOCTH (TTOKa3aHO Ha YepTekax); €CTh OOBICHEHUS ; B3aUMHOTO
PacoIOKEHUS PSIMBIX HA TUIOCKOCTH U B MIPOCTPAHCTBE (ITOKa3aHO
Ha YepTexax);

4 Pemens! aBe 3anaun . Kakoe B3auMHOE pacIionoKeHUe NpsiMbIX Ha
IUIOCKOCTH (ITOKa3aHO HA YepTexkax); €CTb 0ObICHEHUS ; B3AUMHOIO
PaCIOJIOKEHUS IPSIMBIX HA TUIOCKOCTU U B MIPOCTPAHCTBE (ITOKa3aHO
Ha YepTexax);

5 Pemensl Bce 3amaun . Kakoe B3auMHOE pacIionoKeHUe NpsIMbIX HA

MJI0CKOCTH (ITOKa3aHO Ha YepTexkax); €CTh OOBACHEHUS ; B3AUMHOTO
PaCIIONIOKEHUS TPSIMBIX Ha MPOCTPAHCTBE (MIOKA3aHO HAa YEPTEkKAX);

JAupakTuyeckas exuHMIa: 2.26 pacro3HaBaTh Ha YePTEKaX U MOJACIAX
MPOCTPAHCTBEHHBIE (DOPMBI;

3ansaTue(-s1):

10.1.1.TlonsiTue MHOTOTpaHHUKOB. BepimHbl, pedpa, rpaHu MHOTOTPaHHUKA.
10.1.3.BpinykJibie MHOTOTPaHHHKH.

10.1.5.1Tpu3ma npsiMasi 1 HAKJIOHHASL.
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10.1.12.ITupamupa. IIpaBunpHas nupamuaa.

10.1.15.I1momaas NOBEPXHOCTH MUPAMUBI.
3apanue Nel
Pemute 3anaun

1 TlonaTne MHOTOrpaHHUKOB. BepuinHel, pedpa, rpaHi MHOTOIPAHHHKA.

Ha3BaTh ckobKO TpaHel, BepInH, OCHOBaHUHN uMeeT KyO. [lepeuncnure O60KOBBIE TpaHU
ky6a ABCJIA1B1C1/11, HazoBHTE BEpXHEE OCHOBaHHUE, HIDKHEE, OOKOBBIC pedpa

2. Ha3BaTh CKOJIbKO IpaHeid, BEPILIUH, OCHOBAHUI nMeeT napajienenunes. [lepeunciaure
ooxosbie napautenenuneaa kyoa ABC/IA1B1C1/11, HazoBuTe BepXHEE OCHOBAHUE,
HIDKHEe, 00KOBBIC pedpa

3 Ha3BaTh CKOJIbKO rpaHei, BEPILINH, OCHOBaHUI uMeeT nupamuzaa. [lepeunciure
6okoBbie rpanu nupamusl SABCJI, Ha30BUTE OCHOBaHUE, OOKOBBIE pedpa

Ouenka Ilokazamenu ouenku

3 Pemrena ogHa 3agava /lano onpenenenue MHororpasiuka. Kakue
MHOTOYTOJIbHUKH JIEKAT B OCHOBAaHHUH MHOTOTpaHHUKA?
[lepeuncnensl Bce rpaHy BEPIIMHBI, OCHOBaHMS KyOa. [lepeuncnensl
ookoBele rpann kyoa ABCIIA1B1CI1/l1, Ha30BHBI BepxHee
OCHOBaHHeE, HWXKHEe, O0KOBBIE pedpa

4 Pemensl nBe 3aaun JlaHo onpenenenue MHOrorpannuka. Kakue
MHOT'OYTOJIbHUKH JIe)KaT B OCHOBAaHUY MHOT'OTPaHHHKA?
[lepeuuncrneHsl Bce rpaHu BEpIUIMHBI, OCHOBaHUA Ky0a. [lepeunciiensl
ookoBsie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHUE, HUXKHEE, OOKOBBIE pedpa

5 Pewensl Bce 3aaun J[ano onpenenenue MHOrorpanauka. Kakue
MHOT'OYT'OJIbHUKH JIE)KAaT B OCHOBAaHUM MHOTOTPaHHHKA?
[lepeunciieHbl Bce TpaHu BEPIIMHBI, OCHOBaHUS KyOa. [lepeunciensl
ooxoeie rpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHUE, HUXKHEE, OOKOBBIEC pedpa

2.18 Texkymmuii kourpoJs (TK) Ne 18
Tema 3ansitusi: 11.1.7.Peenue 3a1a4y no TeMe KacaresibHasl INIOCKOCTh Chephl
Metoa u popma kontpoJsi: ITuceMennsiii onpoc (Omnpoc)
Bujx KOHTPOJISI: THCHMEHHBIN
JupakTudeckas efuHUNa: 2.27 COOTHOCUTh TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUSIMH,
M300paKeHHUSIMU;
3ansaTue(-s1):
9.2.14.BoinoniHeHne KOHTposIbHOU paboThl Ne 9 o Teme "CBolicTBa U rpaguku
byHKIUR".
3apnanue Nel
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Pemuts 3amaun 1 HMan kyd ABCDA ,B,C,D,. Haligure cneayiomie ABYyIPAHHbIE YIJIbI:
) a) ABB,C; 6) ADD,B; B) A,BB,K, rne K — cepegusna pebpa A, D,.

Haiizgure KoOpAHHATE TOYEeK, B KOTODLIe nepexodaaTr rouxku A4 (0; 1; 2),
B (3;-1;4), C(1; 0; -2) nmpu: a) UeHTPaJBLHOH CHMMETPHH OTHOCH-
TeALHO Ha4aaa KOOPOHHAT; 0) oceBol cHMMETDPHH OTHOCHTEJIBHO KO-

OPAMHATHBIX oCeli; B) SepKANBHONH CHMMETPHH OTHOCHTEJIBHO KOODIH-
HATHERIX H.}Iﬂﬂ]{ﬂ-ﬂ’[‘ﬂﬁ.

2)
Ouenka Hlokazamenu ouenku
3 BrinosHeHs!I 3a1aHUST HA TEMY: COOTHECTH TPEXMEPHbIE 00BEKTHI C X
ONMCaHUSIMU, U300paxkeHusmMu; Perena oqHa 3agaqa
4 BrinonHeHsl 3a1aHUsl HA TEMY: COOTHECTH TPEXMEPHbIE 00BEKTHI C X
OTMCaHUSIMU, N300paKeHUAMH; PernieHs! aBe 3amaun
5 BrinosHeHs!I 3a1aHUST HA TEMY: COOTHECTH TPEXMEPHbIE 00BEKTHI C X
OTNMCaHUSIMU, U300pakeHusaMH; PelieHsl Bce 3a1auun

JAupakTuyeckas exHuna: 2.32 cTpoUTh NPOCTEHIINE ceueHUs Ky0Oa, TpU3MBlI,
MUPaAMUJIBL;

3ansaTue(-1):

5.1.21.BemonHenrne KOHTpoJibHOM padoThl Ne 5 o Teme «KoopauHAThl U BEKTOPBD)
10.1.10.ITmomaas NOBEpXHOCTH Napajlieienuiena u Kyoa.

10.2.1.CummeTpuu B KyOe, B apajuieaenunese.

10.2.3.Ceuenue ky0a, IpU3MBI.

10.2.4.ITocTpoeHue ceueHuit B Kyoe, B Ipu3Me

10.2.5.M13y4yeHue ceueHust TupamMubl.

10.2.8.BoinonHenne KoHTposibHOU padboThl Nel( mo Teme « MHOrorpaHHUKI
3aganue Nel

[TocTpouTs mpocteiiime cedeHus Kyoda, Npru3Mbl, MUPAMUJIBI;

1 OcHoBaHHeM NpAMOH HPU3MBI ABAAETCA OPAMOYIOJAbHBINA TPEYrob-
HHK. Yepea cepeaiMHY 'MNOTEHY3EI NEPIeHIUKYIAPHO K Hel IIpoBeje-
Ha IJocKocTh., HaliiuTe niomaibk ceueHHsI, eciu KaTeThl paBHBI 20 cMm
u 21 cm, a Boxosoe pebpo paBHO 42 cm.

2 3anayva o TeMe «IIpusmay. B npaBunbHoi TpeyroabpHoit mpusme ABCAIBICI
IpoBeJieHo ceyeHue yepes Bepmnny Cl u pedpo AB. Haiinure nepumeTp ceueHus, ecau

CTOpOHA OCHOBaHMS paBHA 24 cM, a 6okoBoe pedbpo — 10 cm.
3 IloctpoiiTe ceueHue Kyda MIOCKOCThIO, MPOXO el yepes Tpu Touku K, L, M,
nexaniue Ha peopax AD, A'B' u B'C' cOOTBETCTBEHHO.
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SAIINCATD AJITOPUTM HOCTPOEHMSA meTona ciie1oB py MOCTPOCHUU CEYEHUS
TETpa’ipa INIOCKOCTBIO, IPOXOAAIIECH yepe3 3 TOUKH.

Oueuka Ilokazamenu OUEHKU

3 Pemrena onna 3agaua SAIIMCAH AJITOPUTM ITIOCTPOEHMUS
CEUYEHMS TeTpad/ipa IMIIOCKOCTHIO, TPOXOIsIIei yepe3 3 3ajaHHbIe
TOYKHU.

4 Pemens! aBe 3agaun u SAIIMCAH AJITOPUTM ITIOCTPOEHUS
CEUYEHHMS TETPad/ipa INIOCKOCTHIO, TPOXOISIIEH yepes 3 3aJaHHbIC
TOYKH.

5 Pewiensl Bee 3a1aun u 3SAIIMCAH AJITOPUTM
HOCTPOEHMS meTona cieioB MpU MOCTPOCHUU CEYEHUS
TeTpad ipa IIOCKOCTHIO, MPOXOAAIICH uepe3 3 TOUKH.

JAupakTudeckas exuHuna: 2.38 BpIUMCICHUS! 00BEMOB U TUIOLIACH MOBEPXHOCTEM
MIPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUUECKUX 3a]1a4, UCIIOJIb3Ys MPU
HEO0OXOJIUMOCTH CIPABOYHUKU U BBIUUCIUTEIbHBIC YCTPOUCTBRA.

3ansaTue(-1):

5.1.4.YpaBHeHnus cdepsl, IITOCKOCTU U MPSIMOM.

10.2.6.Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUN B TUPAMHUJIE.

11.1.5.11ap u cdepa, ux cedeHHs.
3ananue Nel

Pemnte 3aauy Ha BeIYUCIICHHE O0BEMOB U TUIOMIA/ICH TOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEI

1 Csurnosas Tpyba (mmoTHocTs ceuHna 11,4 r/em?) ¢ TormuuoOl cTeHOK
4 MM HMeeT BHyTpeHHHH aumamerp 13 mm. KakoBa macca TpyObl, ecyH
ee NAMHA paBHa 25 m?

2. Kakoe rKomuuecTBO HedTH (B TOHHaX) BMeIaeT I[HJAHHIADHYECKAs ILH-

crepHa AHaMeTpoM 18 M Hu BEICOTOH 7 M, €CJH MJIOTHOCTH He(TH paBHA
0,85 r/cm®?

Ouenka Ilokazamenu ouenku

3 Pemena oqHa 3a1a4a v 1aHO OMPENEIICHUE HWINHIPA , TOJTHOM U
OOKOBOI MOBEPXHOCTHU

4 Pemiens! ABe 3a1a4n U 1aHO ONPEACIICHUE LIUINHIPA , IIOJTHOM U
OOKOBOM MTOBEPXHOCTHU
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5 Peiensl Bece 3a1aun ¥ 1aHO ONPEAECICHUE LIUINHIPA , IIOJHOU U
OOKOBOM MTOBEPXHOCTHU

2.19 Texkymmii kouTpoJab (TK) Ne 19

Tema 3anaTus: 12.1.6.I1paktuueckast padorta Ne 27 : Pemenue 3a1au Ha HaX0XACHUE
o0beMa MupamMubl.

Metoa u popma kontpoJs: IIpaktuueckas padora (Ompoc)

Bux KOHTPOJIsI: MUCHMEHHBIN

JAunakTnyeckasi exmHuna: 2.36 uCronab30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON JEATEIbHOCTH U TOBCETHEBHOM KU3HMU:

3ansiTue(-1):

12.1.4.®opmynbl 06beMa Ky0a, IPsIMOYTOJILHOTO Tapaylieenunea.
3ananue Nel
Pemuts 3amaun

1. U3 Bepmiunbl kBagpata ABCJI co cTOpoHOi 6 ¢M K ero nJIoCKOCTH NMPOBeAeH
nepnenaukyJasap BK. Haiinure 00bem nupamuast ABCIK,

ecau AK=10 cm.

2) /[IBa peOpa npsiMOoyroJbHOro napaJsuiejenumnena, BHIXOAsIUe U3 OAHOMI
BepLIUHBI, paBHbI 7 U 3. O0bem napaJuienenunena pasen 63. Haiinure tperne pedpo
napaJjuieJienumneaa, BLIXOAsIIIee U3 TOW jKe BepUINHbI.

3 Jmamerp JlyEEl cocTaBiaser (NpHOIM3MTENBHO) UETBEPTYIO YACTH JHHA-
meTpa 3eman. CpaBauTe 06beMEl JIVHEI 1 3eMIH, CUNTAA UX LIaPaAMH.

4 Cronasko rRyDoMeTpoB 3eMaH nOTpedyeTcsa AJA YCTPOHCTBA HIYMOBI,
uMepiesl ¢opmy IIAapoOBOro CerMeHTa C pagMycoM OCHOBAHHA O M
1 BelcoTOM 60 cM?

S B DMIHHAPUYECKYIO MEH3YPKY AHaMeTpoM 2,5 ¢M, HATIOJHEHHYIO BOZOM
A0 HEKOTOpPOT'O YPOBHSA, ONYCKAIOT 4 paBHBIX METANJIMYECKHX IIapHKa
auaMmerpoM 1 cMm. Ha cKOIbKO HBMEHHTCHA YPOBEHb BOJLI B MEH3YpKe?

Ol{eHKa Hokazamenu OUEHKU
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3 Pewiensl aBe 3anaumn.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa.,
nepevrciieHbl Bce O0KOBbBIE TpaHu, peOpa, BEPILIHHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOM 1 MTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce O0OKOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJTIBI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

4 Pewensl Tpu 3agauu.

JlaHo ompeneneHre mpsiMOYToJIbHOTO Mapauielenunesaa. ,
nepevnciieHbl Bce O0OKOBbBIE TpaHu, pedpa, BEPIIUHBI, 3aMHCaHbI
dbopmyJibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyia oObema
Jlano onpeneneHue KyoOa., mepeyrcieHbl Bce O0KOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aMHCaHbl (POPMYJIEI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obbema kyOa

JlaHbl onpeaeneHus MIINHAPA, apa, ero MOBEPXHOCTH U 00beMa

5 Pemens! Bce 3a1aun.

JlaHo ompeneneHre mpsiMOYToJIbHOTO Mapauielenunesaa. ,
nepevnciieHbl Bce O0OKOBBIE TpaHu, pedpa, BEPIIUHbI, 3aMHCaHbI
dbopmyJibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue KyoOa., mepeyrcieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJIBI OOKOBOH M TIOJTHOM TTOBEPXHOCTH
Ky0Oa , popmyna obbema kyOa

JlaHbl onipeienieHrs MUINHAPA, I1apa, ero MOBEPXHOCTH U 00beMa

JAupakTuyeckasi exuHuna: 2.25 i HOCTPOCHUS U UCCIIEIOBAHUA NPOCTEUIINX
MAaTEMATUYECKUX MOAEIEH.

3ansitue(-1):

11.1.3.YceueHHsblii KOHYC.

12.1.4.®opmynbl 06beMa Ky0a, IPsIMOYTOJILHOTO TIapaJlieenunea.
3ananue Nel

Pemurs 3apaun

1. /IBa peOpa npaAMOYIroJIbHOI0 NapaJuie/enuinena, BbIX0OAsIINE U3 OJHOM
BepLIUHBI, paBHbI 7 U 3. O0bem napaJuienenunena pasen 63. Haiiiure tperne pedpo
napaJuiejienuieia, BoIXoAs1Iee U3 TOH JKe BepIINHbI.

2. Kupnuu umeet GpopmMy mpsIMOYToOJIbHOTO Mapaijiejienuieia ¢ usMmepeHusimu 25 cm, 12
cM. 1 6,5 cMm. Haiinure Maccy kupnuya, €ciu IoTHOCTS 1,8 r/cm 3.

3. M3mepenus npsAMOYTroibpHOrO napasuienenunena pasasl 8cm, 12 cm u 18 cm. Haitaure
pebpo kyba, ecnu ero 00beM paBeH 00beMy TapalyIeIeHIe1a

4. I3MepeHus NpSIMOYyTOJbHOTO Napaenenunena pabusl 18cm, 10 cm u 20 cm. Haitgure
pebpo kyba, ecnu ero 00beM paBeH 00beMy Hapaliyieyenune1a
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Ouenka

Hlokazamenu OUEHKU

Pemens! nBe 3agauu

JlaHo onpeneneHre NpsIMOYToJIbHOTO Mapalielenunesaa. ,
nepevrciieHbl Bce OOKOBBIE I'paHu, peOpa, BEPILIHUHBI, 3aIIMCaHbI
(dbopMyIibl OOKOBOI M TIOTHOW MOBEPXHOCTH , Popmysa oobema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

Pemensl Tpu 3a1aun.

JlaHo onpeneneHre NpsiMOYroJIbHOTO Napalieienunesaa. ,
nepevrciieHbl Bce OOKOBBIE T'paHu, peOpa, BEPIIHUHbI, 3aMIHCAHbI
(bopMyibl OOKOBOI M MOJTHOM MOBEPXHOCTH , (opMmysa oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE IpaHu, pedpa,
BEPILMHBI, 3aUCaHbI POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

Pemens! Bce 3a1aum.

JlaHo ompezaeneHue MPSMOYTOIBLHOTO MapaieyenuIesa. ,
nepevrciieHbl Bce OOKOBbIE I'paHu, peOpa, BEPILIHUHbI, 3aIMCaHbI
dbopmyIibl GOKOBOM U MOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYJIIBI OOKOBOH U MOJIHON MOBEPXHOCTH
KyOa , popmymna obrema kyOa

JupakTudeckasi exmHuIAa: 2.24 uCIoiab30BaTh TPUOOPETCHHBIC 3HAHUS M YMCHUS B

MPAKTUYECKOU JIEATECIIbHOCTH Y MOBCEIHEBHOW KU3HU:
3ansaTue(-s1):

11.1.3.YceueHHsblii KOHYC.

12.1.4.®opmynsl 00beMa Ky0a, MPSMOYTOJILHOTO MapalieenuIe/a.
3apanue Nel
Pemuth 3amauy

1. CBuHLOBas TpyOa ¢ TOMIIMHON CTEHOK 4 MM. UMEET BHYTPEHHUN JuameTp 13 mm

(miotHoCcTh cBuHIA 11,4 r/cMm 3). KakoBa Macca TpyObl JiauHOM 25 M?

2 AnOMUHMBBIN POBOJ tuamMeTpoM 4 Mm umeeT maccy 6,8 kr. Halinure mmmHy npoBoaa

( mIoTHOCTH amtoMuHus - 2,6 T/cM 3)

3. Konnueckwuii 6ak umeeT riyOuHy 3 M, a €ro KpyTriblid BepX UMEeT paauyc - 1,5 M.

CKOJIBKO TUTPOB >KUJKOCTH BMeIIaeT oak?
4. /IBa peOpa mpsiMOoyroJibHOro napaJsuiejenumnena, BHIXOASIAe U3 OAHOI

BepIIMHBI, paBHbl 7 1 3. O0beM napaJuiesienunena pased 63. Haiinure Tperbe pedpo

napaJuiesienuiea, BbIXoaslee U3 TO| ke BePIINHbI.
5. Tpu peOpa npsiMOyroJibHOT0 napaJjuiesienuieaa, BHIXOAAIUE U3 OJJHOM
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BepuIMHbI, paBHbl 1, 0,5 n 16. HalinnTe pedOpo paBHOBEIMKOI0 eMy Kyoa.

Ouenka Ilokazamenu ouenku

3 Pewmens! Tpu 3amaun

JlaHno ompeneneHre mpsMOYTOJILHOTO Mapajuieenuneaa. ,
nepednciieHbl Bce OOKOBBIE TpaHu, pedpa, BEPIIUHBI, 3aMMCaHbI
dbopmyITbl GOKOBOI U MOJTHOM MOBEPXHOCTH , hopMysia oObema
JlaHo ompenenenue Ky0Oa., IepeyncieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCcaHbl (POPMYJITIbI OOKOBOM U MOJIHOM MOBEPXHOCTH
Ky0a , hopmyna obbrema kyba

4 Pemens! ueTkipe 3anaumn.

JlaHo ompezaeneHue NpsSMOYTOJIBLHOTO MapaieyenuIea. ,
NepeunciieHbl Bce OOKOBBIE TpaHu, peOpa, BEPIIUHBI, 3aMCaHbI
dbopMyITbl OOKOBOI ¥ MOJTHOM MOBEPXHOCTH , hopmysia oObemMa
Jlano ompenenenue Ky0Oa., mepeyrcieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITbI OOKOBOHM U TOJIHOM MOBEPXHOCTH
Ky0a , hopmyna obbrema kyba

5 Pemiensl Bce 3a1aun.

JlaHo ompeneneHre MPsMOYTOJIBHOTO Mapajuieenuneaa. ,
NepeUnCIieHbl BCe OOKOBBIC TpaHu, peOpa, BEPIIUHBI, 3aMHCAHbI
dbopMyITBI OOKOBOH ¥ MOJTHOM MOBEPXHOCTH , hopMysia oobemMa
JlaHo ompenenenue Ky0Oa., mepeyrciIeHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITBI OOKOBOH U TIOJIHOM MOBEPXHOCTH
KyOa , popmyna obrema kyOa

JAupakTuyeckas exmHuna: 2.38 BIYUCICHUS 00BEMOB U TUIONIA/ICH TOBEPXHOCTEM
IPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUUYECKUX 3a7a4, UCTIOJIb3Ys MpU
HEO0OXOJIMMOCTH CIPABOYHUKU U BBIYUCIUTEIbHBIC YCTPOUCTBRA.

3ansaTue(-1):

11.2.4.Pemenue 3a1a4 U yrnpaxHEHUM HA HAXOXKJEHUE IUIOIAAN TTOBEPXHOCTH CEPHI.
12.1.1.06bem u ero usmepenue. MurerpansHas ¢popmyiia oobema.

12.1.2.®opmynbl 00beMa MPU3MBI.

12.1.3.IIpaktuueckas padota :Ne 26 Pemienue 3aa4 Ha HAX0XK/I€HHE 00bEMA MPU3MBI.
3ananue Nel
Pemuthb 3agaun

1 Kuprinu umeet hopmy mpsiMOYToJIbHOTO MapajuieNienumnesa ¢ usMepeHusimMu 25 cMm, 12
cM. U 6,5 cM. Haitnure maccy kupnuya, eciy mioTHOCTh 1,8 r/cMm 3.

2. 3mepenus npsMOYTroIbpHOro napajienenuneaa paBasl 8cm, 12 cm u 18 cm. Haitaure
pebpo kyba, eciii ero 00beM paBeH 00beMy Tapasuiesienune/ia
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3. M3mepenus npsAMOYTroibHOTrO napasuienenunena pasusl 18cm, 10 cm u 20 cm. Haiinute
pebpo kyba, eciii ero 00beM paBeH 00beMy Mapasuiesienunesa

4. OcHOBaHME MUPAMHUJIBI - IPSIMOYTOJIBHUK CO CTOPOHaMH 9 M U 12 M; Bce OOKOBBIE
pebpa paBHbl 12,5 M. Haligute o0beM nupamMuabl

5. OcHOBaHUE TUPAMUJIBI - TPSIMOYTOJIBLHUK CO CTOpOoHAMU 9 M 1 12 M; Bce O0KOBBIS
pebpa paBubI 12,5 M. Halimure 00beM mupaMuIbl

Ouenka Ilokazamenu ouenku

3 Pemens! Tpu 3amaum.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa. ,
nepevrciieHbl Bce O0KOBbIE TpaHu, peOpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 MTOJTHOM MOBEPXHOCTH , (popMyia oObema
JlaHo onpenenenue Kyoa., mepedrciieHbl Bce 00KOBBIE IpaHu, pedpa,
BEPIIMHBI, 3aIMMCaHbl (POPMYJTIBI OOKOBOH M TIOJHOM MTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeeneHus MIINHAPA, apa, ero MOBEPXHOCTH U 00beMa

4 Pemiensl yersipe 3amauu.

JlaHo ompeneneHre NpsiMOYroJIbHOTO Mapajuielenunesaa.,
nepevrciieHbl Bce O0KOBbIE TpaHu, pedpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 MTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepedrciieHbl Bce O0OKOBBIEC TpaHu, pedpa,
BEPIIIMHBI, 3aIMHCaHbl (POPMYJIBI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeeneHus MIINHAPA, Mapa, ero MOBEPXHOCTH U 00beMa

5 Pewiensl Bee 3a1aumn.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa.,
nepevrciieHbl Bce 00KOBbIE TpaHu, pedpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce 00KOBBIE IpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJIBI OOKOBOH M TIOJHOM MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeeneHus MIINHAPA, Mapa, ero MOBEPXHOCTH U 00beMa

JAunpakTuyeckas exuHuua: 2.37 s ucciaenoBaHus (MOJACIMPOBAHMS ) HECIOKHBIX
MPAKTUYECKUX CUTYAIM HA OCHOBE M3YYCHHBIX (hOPMYJI 1 CBOMCTB UTYD;
3ansaTue(-s1):

12.1.4.®opmynbl 06beMa Ky0a, IPsIMOYTOJILHOTO TIapaylieenunea.
3ananue Nel
Pemuts 3amaun

1 Kupnnu umeet GpopMy NpsSIMOYTOJILHOTO MapaJiieienurena ¢ usMepeHusiMu 25 cm, 12
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cM. 1 6,5 cMm. Haiinure Maccy kupnuyda, eciu IoTHOCTH 1,8 r/cm 3.

2. 3mepenus npsaMOyrojapHOro napasienenunena paBasl 8cm, 12 cm u 18 cm. Haitaure
pebpo kyba, eciii ero 00beM paBeH 00beMY TMapasuiesienunea

3. M3mepenust npsAMOYroibHOro napauienenuneaa pasusl 18cm, 10 cm u 20 cm. Haiinure
pebpo kyba, eciii ero 00beM paBeH 00beMY Mapasuiesienunea

4. JIBa pedGpa npsiMOYroJIbHOT0 MapaJule/ienuiena, BHIX0AsIHe U3 0JJHOI
BepPIIMHBI, paBHbI 2 11 6. O0beM napasuiesienunena pasex 48. Haiigure Tperbe pedpo
napaJuiesienuieia, BbIXoAs1Iee U3 TOM ke BePIINHbI.

5.Tpu pebpa npsiMOyroJibHOI0 NMapaJijiesienuiena, BHIX0AAIIUE U3 0JJTHOM BePIINHbBI,
paBHblI 1, 0,5 u 16. HaiiguTe peOpo paBHOBEJIHUKOI0 eMy Ky0a.*

Ouenka Ilokazamenu ouenku

3 Pewmiens! Tpu 3a5a4m .

JlaHo ompezaeneHue MpsSMOYTOIBLHOTO MapaieenuIea. ,
NIEPEYHUCIICHBI Bce OOKOBBIE TPaHH, pedpa, BEPUINHBI, 3aMTUCAHBI
dbopMyITBI OOKOBOH ¥ MOJTHOM MOBEPXHOCTH , hopMysia oObemMa
Jlano onpexnenenue kyOa., mepednciaeHsl Bce O0KOBbIe rpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITBI OOKOBOH U TIOJIHOM MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

Jlanbl onpenenenus UUIUHApA, [apa, ero MOBEpXHOCTH U 00beMa

4 Pemiens! yersipe 3amayu.

JlaHo ompezaeneHue MpsSMOYTOIBLHOTO MapaieenuIea. ,
NIEPEYHUCIICHBI Bce OOKOBBIE TPaHH, pedpa, BEPUINHBI, 3aMTUCAHBI
dbopMyITBI OOKOBOH ¥ MOJTHOM MOBEPXHOCTH , hopMysia oObemMa
Jlano onpenenenue KyOa., mepednciaeHsl Bce O0KOBbIE rpaHu, pedpa,
BEPIINHBI, 3aMMCaHbl (POPMYJITbI OOKOBOH U TIOJIHOM MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

Jlanbl onpeneneHus UUIUHAPA, [1apa, ero MOBEpXHOCTH U 00beMa

5 Pemiensl Bce 3a1ayu.

JlaHo ompeneneHre MPsMOYTOJIBHOTO Mapajuieenuneaa. ,
NepeUnCIieHbl BCe OOKOBBIC TpaHu, peOpa, BEPIIUHBI, 3aMTHCAHbI
dbopMyITBI OOKOBOH ¥ MOJTHOM MOBEPXHOCTH , hopMysia oObemMa
Jlano ompenenenue KyoOa., MepeyrciIeHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITBI OOKOBOH U TIOJIHOM MOBEPXHOCTH
KyOa , popmyna obrema kyOa

Jlanbl onpeneneHus UUIUHAPA, [1apa, ero MOBEpXHOCTH U 00beMa

3aganue Ne2
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Pemute 3agaun
1 Kupnnu pazmepom 25 X 12 X 6,5 cm numeet maccy 3,51 kr. Haliqure ero mioTHocTh
2. TpeOyeTcst yCTaHOBUTH pe3epByap AJisl BOJAbI eMKOCThHIO 10 M3 Ha psSIMOYTOJIBLHOM
momanke pasmepom 2,5 X 1,75 m, ciykamen 11 Hero fHoM. Haiiaure BbIcOTy
pe3epByapa.

3. bokoBble pedpa HAKJIIOHHOM TPEYTrOIbHON MPU3MbI PaBHBI 15 M, a pacCTOSAHUS MEKITY
COJICPIKAIIMMU MX MMapalICIbHBIMU IPSAMBIME 26 M, 25 M 1 17 M. Haliqure 00bem
PU3MBL.

4. Tpu peOpa npsiMOyroJibHOr0 nNapaJsuiejenunena, BHIXOASIAe U3 OAHOI
BePLIUHBI, paBHbI 1, 6 1 36. Haiinute pedpo paBHOBEIMKOI0 eMy Ky0a.

5. /IBa peOpa npsAMOyroJiLbHOr0 napaJsuiejenunena, BLIXOAIIAE U3 OTHOM
BepLIUHBI, paBHbI 7 U 3. O0bem napaJuienenunena pasen 63. Haiiiure Tperne pedpo
napaJsuiesienuinena, BLIXoAsIee U3 TOM ke BePIIUHbI

Ouenka Ilokazamenu ouenku

3 Pemens! Tpy 3amayn.

JlaHo ompezaeneHue NpSMOYTOJIBLHOTO MapaieenuIea. ,
NepeUnciieHbl Bce OOKOBBIE TpaHu, peOpa, BEPIIUHBI, 3aMHCaHbI
dbopMyITbl OOKOBOI ¥ MOJTHOM MOBEPXHOCTH , hopmysia oObemMa
Jlano ompenenenue KyoOa., mepeynciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJIIbI OOKOBOM U TIOJIHOM MOBEPXHOCTH
KyOa , hopmyna obbrema kyba

JlaHbl onpeenieHrs UUIMHAPA, [apa, ero MOBEPXHOCTH U 00beMa

4 Pemens! yernipe 3amaun.

JlaHo ompezaeneHue NpsSMOYTOJILHOTO MapaieNenuIea. ,
NepeUncIiieHbl BCe OOKOBBIC TpaHu, peOpa, BEPIIUHBI, 3aMMCaHbI
dbopMyITbl OOKOBOI U MOJTHOM MOBEPXHOCTH , hopmysia oobemMa
Jlano ompenenenue KyoOa., mepeyrcieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITbI OOKOBOM U TIOJIHOM MOBEPXHOCTH
KyOa , hopmyna obbrema kyba

JlaHbl onpeenieHus UUIMHAPA, [1apa, ero MOBEPXHOCTH U 00beMa

5 Pemens! Bce 3amaum.

JlaHo ompezaeneHue NpsSMOYTOJILHOTO MapaieIenuIea. ,
NepeunciieHbl Bce OOKOBBIE TpaHu, peOpa, BEPIIUHBI, 3aMCaHbI
dbopMyITbl OOKOBOI ¥ MOJTHOM MOBEPXHOCTH , hopmysia oObemMa
Jlano ompenenenue Ky0Oa., mepeyrcieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPIINHBI, 3aMHCaHbl (POPMYJITIbI OOKOBOM U TIOJIHOM MOBEPXHOCTH
KyOa , hopmyna obbrema kyba

JlaHbl onpeeneHus MIIHHAPA, Iapa, ero MOBEPXHOCTH U 00beMa
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2.20 Texkymmuit koutpoJsb (TK) Ne 20

Tema 3ansTus: 12.2.8. Beinonnenue koHTpoabHOM padoTel Ne 12 no teme "M3mepenus B
reomeTpun’.

Metona u popma konTpoas: Jlomamnsa padora (Onpoc)

Bua konTpos:
JupakTudeckas efMHuna: 1.3 3HayeHUE NPAKTUKHU U BOIIPOCOB, BOSHUKAIOIIHUX B CAMOI
MaTeMaTtuke Jjisi GOPMHUPOBAHUS M PA3BUTHS MATEMATUIECKON HAYKHU;

3ansaTue(-s1):

10.1.4.Pemienue 3a1a4 v yrpaxxHEHUM MO TEME BBIMYKJIbIE MHOTOTPAaHHUKH.
12.2.4.ITpaktuueckas padora Ne 28: @opmysbl 00beMa 1mapa u miomaan chepsl.
3ananue Nel

OTBeTUTH HA BONPOCHI

1. Kakoe 3HaueHre MMEEeT MaTeMaTHUKa JIJIs PEIICHUs 3a]1a4 €CTECTBO3HAHUSA?

2. Kakoe 3HaueHrEe UMEET NPAKTHUKA JUIsl PA3BUTHS MAaTEMaTUYECKOW HAYKH?

3. Kakoe 3HaueHne UMEET NPaKTUKa JUIsl OTBETOB HA BOIIPOCHI, BOZHUKAIOIIUX B CAMOM
MaTE€MaTHUKE U B IPYTUX HAyKax

Oueuka Ilokazamenu OUEHKU

3 Han OTtBeT Ha oauH Bompoc. [IpuBeaeHbl mpuMepsl (IIpUMep) o
3HAYEHUU MATEMaTUKH JJI PELICHUS 33]]a4 €CTECTBO3HAHUS? WIIH
"Kakoe 3HaueHnEe UMEET NPaKTUKa ISl pa3BUTHUS MAaTEMaTUYECKOM
Hayku?" unu "Kakoe 3HaueHuE UMEET MPAKTUKA JIJI1 OTBETOB HA
BOIIPOCHI, BO3HUKAIONINX B CaMOi MaTeMaTuke "

4 [lan oTBeT Ha nBa Bompoca. [IpuBeneHsl npumMepsl 0 3HAYEHUN
MaTEeMaTUKH JIJIsl PEeLIeHUs 3a1a4 ecTecTBO3HaHus? win "Kakoe
3HAYCHUE UMEET MPAKTUKA JJI Pa3BUTUS MaTeMaTU4eckoil Hayku?"
i "Kakoe 3HaueHHe UMEeT MPaKTHKa JjIsl OTBETOB Ha BOIIPOCHI,
BO3HHUKAIOIINX B cCaMOW MaTeMaTHKe "

5 JlaHbI OTBETHI HA BCE BOIPOCHL. [IpuBeeHbI IpUMEPBI O 3HAYCHUU
MaTeMaTUKH JIJI PELIEHU 3a7a4 eCTECTBO3HaHuA? win "Kakoe
3HAYEHUE UMEET MPAKTUKA I Pa3BUTH MAaTEMAaTUIECKON HAyKn?"
iy "Kakoe 3HaueHHE NMEET IPAKTHUKA JUIsl OTBETOB HA BOIIPOCHI,
BO3HHKAIOLMX B cCaMOil maTremaTuke "

3aganue Ne2
Pemenue 3a/1a4 U ynpaxHeHUM 10 TEME BBINTYKJIbIE MHOTOTPAHHUKH.

e

HaaosuTe Bee mapel cKpeli#Banmuxcd (T. e. NpUHALJIEMALNIUX CKpe-
HIMBAKIIHMCA NpAmMbiM) pebep Terpasapa ABCD. CKoIbKO TAKMX map
pebep mmeer Terpasanp?
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B rerpasape DABC pgano: ZADB =54°, Z£BDC =72°, 2 CDA = 90°,
DA =20 cm, BD = 18 ecm, DC = 21 cm. Hasigure: a) pebpa ocHOBAHHA
ABC pasnoro rerpaszpa; 6) naom@ai Bcex DOKOBEIX IpaHem.

2.

Ha pucyvake 42 naobpasxken napanienenunesn ABCHA,Blt.‘iDj: HA peb-
pax roroporo ormeuersr Tourky M, N, M, u N, tak, uro AM =CN =
=AM, =C,N,. Horaxure, uro MBNDM ,B,N,D, — napannenenunesm.

Ouerma Ilokazamenu OUEHKU

3 Pemena ogHa 3anava. /[aHo onpenesieHue CKpenyBarOmmnxcs
npsiMbiX. [lokazanel Ha yepTexe (repeuncieHbl) JJanbl OTBETHI Ha
Bompockl: UTo coboii mpeacTasisieT rpanb TeTpadapa? Kak
BBIYHCIIUTD €€ TUIOMAb (TUIOIIaAb IPaHy) 3aUIIUTe BCe (POPMYIIbI
JUIS1 BBIYUCIICHUS

4 Pewrensl nBe 3agaun. J[aHo onpeaeneHne CKpeInuBarOMNXCs MPSIMBIX.
IToka3ansl Ha yepTexe (nepeunciaeHsl) JlaHbl OTBETHI HA BOIPOCHL:
Yro coOoil mpencTaBisAeT rpanb TeTpasapa? Kak BeIYMCINATE ee
IoMmAAh (TUIONIAIb TPaHH ) 3aUIIUTE BCE (POPMYITBI JJIS
BBIYKCIICHHUS

5 Pewiensl Bce 3aaun. /J[aHo onpeneneHrne CKpeInBarOIUXCs NPSIMBbIX.
[Toka3zansl Ha yepTexe (nepeunciaeHsl) Jlanbl OTBETHI HA BOIPOCHI:
Yro coboli mpencTaBigeT rpanb Terparapa? Kak BeIYMCINUTE ee
o1 1b (MIonaab rpann) 3anuiure Bce (GopMyibl st
BBIYMCIICHUSA

3ananue Ne3
IIpakTuueckas padora Ne 28: @opmyJibl 00beMa mapa u miomaau chepol.

ctp. 98 u3 197



Bonpocsl 1 3a1auM

IIyers V — obsem mapa paguyca R, a S — naomanes ero DOBEPXHOCTH.
Hafizure: a) S u V, ectu R=4cm; 6) R u S, ecin V = 113,04 em?;
B) B u V, ecan S = 64n em®.

1.
Bona noxkpeiBaeT ONpHOIHSUTENBHO g 3eMHOH TIOBepXHOCTH. CKOJBKO
KBAZPATHBIX KHJIOMETDOB 3J€MHOH NOBEPXHOCTH 3aHMMAET cyma?
(Pagnye 3eman cumTaTh paBHeiM 6375 KMm.)
2. ) '
CEOJBKO ROMH IDORJeT HA HNOKPHIOKY dyrboasHOro MA4Ya paguyca
10 cm? (Ha mBwm jgobasETh 8% 0T NI0MAZH MOBEPXHOCTH MAYA.)
Ouenka Ilokazamenu ouenku
3 Pemiena 1 3amaya. Jlans! onpeaenenue chepsl; mapa. OnpeaencHue
MOBEPXHOCTH Il1apa, 0Obema 1apa
4 Pemensr 2 3amaun. Jlaner onpenenenne cdepsr; mapa. OnpeneneHue
IIOBEPXHOCTH IIIapa, 00beMa Imapa
5 Permensl Bce 3amaun. Jlanel onpeaenenue chepsl; mapa.
Omnpe/eneHre NOBEPXHOCTH Iapa, 00beMa Iapa

JAupakruyeckasi exmHuna: 2.34 uCroiap30BaTh IIPU PELIEHUU CTEPEOMETPUUECKHUX
3a/1a4 MJIAaHUMETPUYECKHUE (PAKThl U METO/IbI;

3ansaTue(-11):

11.1.3.YcedeHHslil KOHYC.
3aganue Nel
Pemuthb 3agaun

1 IToka3zaTe u HanucaTh GOPMYJIBI JJIsl BRIUUCIEHUS TUIOMAEH TpaHel, MoKa3aTh Kakue
MHOT'OYT'OJIbHUKH JIE’)KAaT B OCHOBAaHUU

(na xyOe u mapayenenunee, npusme, nupamuze). OObICHUTH HA MHOTOTPAHHHUKAX.

2 Haiitu moimaib OCHOBaHUSI M OOKOBOM I'paHu KyOa, HAUTH MOJHYI0 TOBEPXHOCTh
Ky0a, ecu a=10 BpruyuciauTe JIMHy AMaroHaiyu Kyoa

3 Haiitu nonHyro NMOBEpXHOCTh Mapaieenunesa, JJuHy J1aroHaiy napajienenunenaa,
ecnu ero usMepenus pasuel 10 cm., 8 cm. u 20 cwm.

4. Jluaronans ky6a pasra V12. Haiimure miomaas 60KOBOIT TOBEPXHOCTH Ky0a.

5. [IBa peOpa npsMOYTOJIBHOIO MapajijieenuIe/1a, BIXOASIINE U3 OJHON BEPIINHBI,
paBHbI 1 1 6. [lmomane moBepXHOCTH ATOro napasuienenumena passa 138. Haiinure
TpeThe peOpo, BEIXOAIIEE U3 TOU K€ BEPITMHBL. Brraucinre o0beM mapasuiesenuresia
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OueHKa Hlokazamenu OUEHKU

3 JlaH oTBeT Ha MepBbIil Bonpoc 3anucanbl GOPMYJIIbI IS
BBIYKCIICHUS IJIOIAJIEN TpaHeld, MHOTOYTOJIbHUKOB ,KOTOPHIE JIEKAT B
ocHoBaHuu"( Ky0a u nmapajienenuneaa, Npu3Mbl, TUpaMubl)" u
pelieHbl Tpu 3aanus . (O0bsicHeHHe MOKeT ObITH IaHO HA OJTHOM
MHOTOI'PAHHHKE)

4 JlaH oTBeT Ha NepBbIii Bonpoc 3anucanbl GOpMYJIbl IS
BBIYMCIICHHUS IUIOIIAIEH I'PaHEd, MHOTOYTOJIbHUKOB ,KOTOPBIE JIEKAT B
ocHoBaHuM"( Ky0a U mapasuiesienunesa, Ipu3Mbl, TUpaMuJibl)" 1
peuieHbl YyeTbipe 3aganus . (O0bsiCHeHHe MOXKeT ObITh 1aHO HA
OJHOM MHOTI'OI'PAHHUKE)

5 JlaH oTBeT HA MepBbIil Bonpoc 3amnucanbl GOPMYIIBI IS
BBIYMCJICHUS IUIONIAJE TpaHeil, MHOTOYTOJIbHUKOB ,KOTOPBIE JIEKAT B
ocHoBaHuHU"( KyOa U mapajuiesienurneaa, Mpu3Mbl, TUPaMUIb])" U
peuieHbl Bee 3aaaHus . (O0bsiCHEHNEe MOKET ObITh JJaHO HA OJTHOM
MHOTOIPAHHMKE)

JAunpakTuyeckas exuHuNa: 2.17 BEIYUCTATH B MPOCTEUIINX CIydasx MJIOMIAAU U
00BbEMBI C UCTIOJIb30BAHUEM OIPEICTICHHOT0 HHTErpaa;
3ansaTue(-1):
10.2.6.Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUN B TUPAMHUJIE.
12.1.5.®opmynbl 00beMa TUPaAMUSIBI.
3ananue Nel
Pemntsh 3agaun, ucnomib3yst GopMysibl 00beMa U MOJTHOW MOBEPXHOCTH MUPAMUIBI © S
moJiH = SO0k + S ocH; V = 1/3 SocH * H
HajiiTi moJiHy10 NOBEPXHOCTH M 00bEM MUPAMM/IbI:

1. B ocHOBaHMM MHpaMUJIbI — IPSIMOYTOJIBHUK cO cTopoHaMu a = 10 cM; b=15cMm
u BbicoTa upamuibl H = 24 cm

2. B ocHOBaHMM NUpPaMUIBI - KBaAPAT €O CTOPOHOU 10 cM. M BbICOTa MUPaMUBI
paBHa 20 cMm

3. Pewunth 3a/1a4M, ¢ HCIIOIL30BAHUEM OIPEAEIEHHOrO HHTHIpaIa 1 it =

4. Haiitu 00BeM Tena 06pa3oBaHHOTO BpalieHueM Bokpyr ocu OX, kpuBoit: 1) ¥V =

Y 3

,ecmu X =-1uX=32) Hﬁ[}ﬁﬁﬁ.}THMH y= ﬁI21y=
2
X . ,ecmm X=0; X =1
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Ouenka

Hlokazamenu OUEHKU

Petiensl Tpu 3a1aun. 3anvcana UHTErpaibHas ¢hopmyiia oobema.
JlaHo ompezeneHue OnpeeIeHHOro HHTerpaa. 3anucana Gpopmyia
HeroTona - JleiiOnuma. 3anucana ¢popmya A BBIYMCICHHS
IUIOMIAIU TUIOCKOH Qurypsl. O0BsicHEHO oHsATHE "TTOCKas ¢purypa”

Pemmensl uetbipe 3agaun. 3anucada UHTErpaibHas GopmMysa oobema.
JlaHo omnpezeneHue OnpeeIeHHOro HHTerpaa. 3amnucasa gopmyia
Hrerorona - Jleli6nuna. 3anucana gopmysna it BBIYUCIECHUS

oA miockor ¢purypel. O0bAcHEeHO OHATHE "MocKas purypa”

Pemens! Bce 3amaun. 3anucana uHTerpaibHas Gopmyiia oobema.
JlaHo ompeneneHre onpeIeJICHHOTO HHTeTpaia. 3anucana Gopmyia
HrroToHa - JleiiOnuna. 3anucana ¢popMysa Jijisi BBIYUCICHUS
TI0MAAM TIOCKOH (urypbl. OO0bsacHeHO TOHATHE "TocKas urypa”

3aganue Ne2

Pemuts 3agaum 1)

Begpo uMeeT GopMy VCEUEHHOID KOHYCA, PATHYCE OCHOBAHME KOTODO-
ro paBHkl 15 cm 1 10 cm, a ofpasyiomas paBHa 30 em. CKOJBKO KHJIO-
rPAMMOB KPACKH HYMHO B3ATH AJA TOro, 4rofkl MOKPaCcHTE ¢ ofenx
cropor 100 rakux Benep, ecnu Ha 1 m® rpebyerca 150 r kpacku? (Ton-
IIHHY CTeHOK Belep B pacyeT He NMPHHHMATH.)

Beraucaure naomagks OCHOBAHHA H BRICOTY KOHYCH, €ClIH DPasBePTKOH
ero G0KOBOH MOBEDXHOCTH ABJIAETCHA CEKTOpP, PAJAHYC KOTOPOTO paBeH

9 ¢m, a ayra pasHa 120°,

2)

Bricora koHyca pasHa 15 cM, a paauyc ocHoBaHMA paBeH 8 cm. Halinm

3) Te 0BpaszyIOIyKd KOHYCA.

4) TIpamas Y = X Bpamaercs BOKPYr ocH ox ot X = () 10 x = 5. Haiitu 00bem Tesia

BpallleHust
5). lIpamas Y = X Bpamaercs BOKPYT ocH 0X OT X = 2 10 X = 4. Haiitu 00bem Tesia
BpalleHust
Ouenka Ilokazamenu oyenku
3 Pemens! Tpu 3agaun. 3anucana uHTerpainbHas Gopmyna oobema.

JlaHo ompeneneHue onpeeIeHHOro HHTerpaia. 3anucana Gopmyia
HeroTona - JleitOuuna. 3anucana gpopmMysia aJis . BeIYKMCIEHUE 00beMa
Ten BpameHus Gurypsl. OObsICHEHO MOHATHE "TENIO BpalleHHs "
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4 Pemens! ueTsipe 3a1aun. 3anucana MHTETpasibHas popMyia oobema.
JlaHo ompeneneHre onpeeJIeHHOro HHTerpaia. 3anucana Gopmyia
HreroTona - JleitOnuia. 3anucana ¢popmyia ajs . BelUUcieHne o0beMa
Ten BpanieHus urypbl. OObsICHEHO TTOHATHE "Teo BpalieHus"

5 Pemens! Bce 3amaun. 3anucana uHTerpaibHas Gopmyiia oobema.
JlaHo ompezeneHue OnpeIeIeHHOro HHTerpana. 3amnucana popmyia
HrroToHa - JleiiOnuna. 3anucana ¢popMya Jijis . BEIYUCICHUE 00BbeMa
Ten BpameHus urypsl. OObsICHEHO MOHATHE "TENI0 BpalieHus "

2.21 Texkymmii kouTpoJsb (TK) Ne 21
Tema 3ansaTus: 13.2.4.Ilpakrudeckas padota Ne 29 : Pemenue npumepoB Ha
HAXO0XJIEHUE MPOU3BOIHON C MOMOUIBIO TAOIHIIBI.
Metoa u ¢popma kouTpoJsi: [lucemennsii onpoc (Ompoc)
Bujx KOHTPOJISI: TUCHMEHHBIN
JAunaxkTuyeckasi exmuuua: 2.10 onpeaensiTh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKITUH,
WUTIOCTPUPOBATh UX HA rpauKax;
3ansaTue(-11):
13.1.2.Pemenue 3amanuii o TeMe CIIOCOOBI 3a/TaHUS U CBOWCTBA YUCIOBBIX
MOCJIEIOBATEIBHOCTEM.
3ananue Nel
OTPEJICTUTH OCHOBHBIE CBOMCTBA YHCIIOBBIX (PYHKITUI
PEIINUTD 3AJTIAYHAN
1 Haittu mpoMexxyTKH BO3pacTaHus U yObIBaHUS PYyHKIMH. 2 QYHKIIUU (JTH00BIE)
UCCIIEN0BATh HA SKCTPEMYM:

Haiitu npomeskyTku BoapacTanus u yOLIBAHHA hyEKIAN:

1}y=x2—x; 2]y=5x2—3x—1;
3) y=x%+2x: 4) y=x*+ 12x - 100:
5) y=x%- 3x; 6) y=2a*-=2x%

7) y=2x" - 3x® — 36x + 40; 8) y=x%—-62%+09.
Ouenka Ilokazamenu ouyenxu

3 Pemuts 4 3amaun. Jlath onpeaenenue Bo3pacraromei GpyHKium,

ompeneneHue yoriBaromei (yHKINN, 3anMucaTh NpU3HaAKU
BO3pacTaHus U yObiBaHus QyHkiuu. JaTte onpeneneHue aKCTpeMmyma
dbyHkuuu. 3anucaTh HEOOXOIUMOE U IOCTATOYHBIE YCIOBUS
CYIIECTBOBAHUS dKCTpeMyMa (HyHKITUU
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4 Pemuts 6 3amau. Jlath onpenenenue Bo3pacraromieid QyHKII,
onpeneneHue yoriBaromei (yHKINU, 3aMucaTh NpU3HaAKU
BO3pacTaHus 1 yObiBaHus QyHKIUU. JaTh onpeneneHue 3KCTpeMmyma
dbyHkuuu. 3anucaTh HEOOX0IMMOE U I0CTATOYHbIE YCIOBUS
CYIIIECTBOBAHUS YKCTpeMyMa (PyHKIIUH

5 Pemuts Bee 3amaun. Jlath onpenenenne Bo3pacraromei GpyHKIum,
onpeelieHre YObIBaroIIeH (hYHKITUH, 3aIMCcaTh MIPHU3HAKH
BO3pacTaHus U yObIBaHUS QPyHKIMH. J[aTh onpeaeneHne SJKCTpeMyma
GbyHKIUU. 3anucaTh HEOOXOIUMOE U JIOCTATOYHBIC YCIOBHUS
CYIIIECTBOBAHMS IKCTpeMyMa PyHKIMH MOXKET JIW MUHUMYM OBITh
oonbie MakcumyMma. [lokazaTh Ha 4epTeke U OOBICHUTH

JAupakTudeckas exuHuna: 2.14 HaxoAUTb MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMIA;
3ansaTue(-1):

13.1.3.IIpenen nocienoBaTEIbHOCTH.

13.1.6.Pemenue 3aganuii Mo TemMe HenpepoiBHAs (yHKIIHS.

13.2.1.1lpousBoaHas, €€ PU3NIECKUIT CMBICIL.

13.2.2.Pemenuii 3a1a4 Ha MpUMEHEHNE (PU3MUESCKOTO CMBICTIA IIPOM3BOTHOM.
3aganue Nel
HAWTHU TPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

11}y=xﬂ+ﬁx+3; 2)y=—2x2+8x—1; S)y:2+g.

X

2 - | T .
1) y=0,5+51u(:r—;]; 2) y=0,5 cos x + sin x.
Ouyenka IHokazamenu oyenxu

3 Jlath onpeaeneHrne npou3BOAHOM, 3aMMCaTh IPaBUIIA
mudepeHupoBaHUs U PEIINATD 3 3a7aHus (HAWTH TIPOU3BOTHBIE
TOOBIX 3-X (YYHKITHIA)

4 JlaTh omnpeseneHre Nponu3BOIHOM, 3aucaTh IpaBuiIa
nuddepeHupoBaHus U pemnTh 4 3a1aHus (HAUTH MPOU3BOIHBIC
TO0BIX 4-X (YyHKIIMIA)

5 JlaTe onpeneneHrne Npou3BOIHOM, 3aIMCaTh IPaBUIIA
mudepeHIUpoBaHUs U PEIIUTH BCE 3aaHus (HANTH MPOU3BOTHBIC
BceX QyHKIIUN)
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JupakTuyeckasi exMHUNA: 2.35 TpoBOAUTH J0Ka3aTeIbHbIC PACCYKICHUS B XO/I€

peleHus 3aaaq;
3ansaTue(-1):
8.5.1.CBoiicTBa 1 rpaduk QPyHKIUH, y=sin X; y=COS X
13.2.3.Tabnuia npou3BOIHBIX.
3aganue Nel
BriBectr popmyiry mpou3BOHON HYHKITHIMA

1) v =x%+ 6x + 3; 2) y=-2x"+ 8x - 1;

3) y:2+g.
x

OueHKa Hokazamenu OUEHKU

3 JlaTe onpeneneHre Npou3BOAHOM, 3aMCaTh IIPaBUIIa

MIPOU3BOJIHOM )

nuddepenupoBanus U pemnth 1 3aganue ()BeiBectu hopmyiny
IPOU3BOJAHON OJHOM (DYHKIIMH, UCIIONb3YS ONPEICICHHE

4 JlaTe onpenenenre Npou3BOJIHOM, 3aMCaTh IPaBUIIA
nuddepentiupoBanns u pemuTh 12 3axanus ()BeiBecTn

IPOU3BOIHON)

MPOU3BOAHON OJHON (DYHKIIMH, UCTIONB3YS ONpEIEIICHHE

popmyiry

5 JlaTe onpeaeneHne NpOU3BOIHOM, 3aMCcaTh IIPaBUiIa

MIPOU3BOJIHOM )

muddepennupoBanus u pemuth | 3amanue ()BeiBectn hopmyny
MIPOU3BOHON OTHON (DYHKIIMH, UCTIONB3YS OTPEICIICHIE

2.22 Texkymmit KOHTpOJb (TK) Ne 22

Tema 3ansaTus: 13.3.4.Pemenue 3ananuii Ha moctpoeHue rpadukoB QyHKIUH ¢

NPUMEHEHUEM TTPOU3BOIHOM.
Metona u popma konTpoas: Jlomamnssa padora (Onpoc)
Bujx KOHTPOJISI: TUCHMEHHBIN

Jupaktuyeckas exuauna: 2.11 crpouts rpaduki H3y4eHHBIX (PYHKIUH,

WJUTIOCTPUPOBATH 1O IpadKy CBOMCTBA SJIEMEHTAPHBIX (DYHKIUHT;
3anaTue(-11):

9.2.9.Ilpaktrueckas padota Ne 20: :Pemenne 3agannii Ha mpeodpazoBaHue rpaduKoB.
9.2.11.ITpeo6GpazoBanue rpa kOB TPUTOHOMETPUUECKUX DYHKIMHN y=tgX, y=ctgX.

13.2.15.Pemienue 3a1a4 Ha HaX0KJACHUE YPABHEHUI KacaTeJIbHbIX.
3ananue Nel

[TocTpouTs rpaduku M3yyeHHBIX QYHKIINHI, HIUTIOCTPUPOBATH M0 TpaduKy CBOMCTBA

AIIeMEHTapHbBIX PYHKIUHT;
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1 y = log, x,

rae a — sajaHHOe umcao, a >0, a# 1. . jog x
O<a<l

3
U = 1D Xy
¥ €3 4 Yy = l”g| e of

3

5) UnmroctpupoBats 1o rpaduky (pucyHOK 1) cBOMCTBa 37ieMEHTApHOU (PYHKITUIH %j

pUCyHOK 1
Ouenka Ilokazamenu oyenku
3 Boinonauth yepTex 11 AByx GyHKumid. JlaTh onpenenenue

MOHOTOHHOU (YyHKIIMH, €€ 00JaCTH ONpeAesieHus], 00J1acTu
3HaYeHUM.3anucaTh IPU3HAKK BO3PACTAIONIEH PYHKIUU U
yObIBaoIIe PyHKIUU

4 [TocTpouTts rpaduku ayis Tpex Qynkiuii Jlath onpenenexnue
MOHOTOHHOM (yHKIHH, €€ 00JIaCTH ONpeeeHus, 00JIacTH
3HauYeHMI.3anucaTh MPU3HAKU BO3PACTAIONICH PYHKIIUU U
yOBIBaroIe GyHKIIMU

5 [TocTpouTts rpaduku g Becex pyHkuuii. /[aTe onpenenenue
MOHOTOHHOU (DYHKIIHH, €€ 00J1acTh onpeaeseHusi, 001acTu
3HaYEHWI.3anucaTh IPU3HAKH BO3PACTAIONICH PYHKITUN U
yObIBaroIIe QPyHKITUU

3aganue Ne2

Pemuts 3amaun

1 TTocTpouTk KacaTeabHYIO K Iapy (K oOpa3yroiien muwimHApa, KoHyca); Jlath
OTIpeIeJICHHE KacaTeJIbHOM, 3aIucaTh €€ ypaBHeHHUE (0OOBICHUTH KaK COCTaBIISIEM
ypaBHEHHE KacaTeJIbHOM)

2 Jlana Touka A (2; 4) . HaliTu ypaBHEHHE KacaTeJIbHOW K KPUBOU y = & ’ - 4x +8
2
3 Haiitu ypaBHEHHE KacaTeIbHON K KPUBOU y = * +5x-10 B Touke X =3
3
4. HaliTu ypaBHEHHE KacaTeJIbHOU K KPUBOU y = + 6x - 2 B Touke X =4
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Ouenka Ilokazamenu ouenku

3 Pemens! aBe 3a1aun. [JaHo onpeneeHne KacaTelibHOM, 3aIIMCAHO €€
ypaBHEHHE (€CTh AJITOPUTM COCTABJICHHS YPaBHEHUS KacaTeIbHOMN)

4 Petens! Tpu 3anaun. JlaHo onpeneneHue KacaTeabHOM, 3aMCaHo ee
ypaBHEHUE (€CTh AJITOPUTM COCTABJICHHS YPABHEHUS KacaTEIbHOMN)

5 Pemens! Bce 3amaun. J[aHo onpeaeneHne KacaTeabHOM, 3alUCaHO €€
ypaBHEHHE (€CTh AJITOPUTM COCTABJICHHS YPaBHEHUS KacaTeIbHOMN)

JAuaakTuyeckasi exuHuua: 2.15 Ucrnoias30BaTh NPOU3BOAHYIO JIJI U3YUEHUS] CBOMCTB
(GyHKIMA U TOCTPOEHUS TPAPUKOB;
3ansaTue(-s1):
13.2.3.Tabnuma mpon3BOAHBIX.
13.2.5.1Ipou3sBogHast CyMMBbl, Pa3HOCTH, IIPOU3BEAEHHUS, YACTHOTO.
13.2.8.Pemienue nmpuMepoB Ha HaAXO0XKACHUE TPOU3BOTHON CIIOKHON (yHKITUH.
13.2.11.IIpon3BoiHas TPUTOHOMETPUUECKUX PYHKIIUN
13.2.14.YpaBHeHuUe KacaTeIbHOM.
13.3.1.ITpumeHeHne Nporu3BOIHON K UCCIAEAOBAHUIO (DYHKIIMM.
JAunakTnyeckasi exuHuna: 2.12 ucnonb30BaTh NOHATHE PYHKIUU JIJIE ONTUCAHUS U
aHaJin3a 3aBUCUMOCTEH BEJIMUNH;
3ansiTtue(-1):
13.1.4.CymMupoBaHue oclie10BaTesIbHOCTEN. ['eoMeTpruueckast Mporpeccus U €€ Cymma.
13.1.5.1TonsiTuEe O HENIPEPHIBHOCTU (DYHKITHH.
13.3.2.UccnenoBanrie PyHKIUN C TOMOIIBIO0 POU3BOHOM, MOCTPOCHUE IPAPUKOB C
IPUMEHEHUEM ITPOU3BOIHOM.
JAunakTudeckas exuHuna: 2.37 s uccienoBanus (MOACIUPOBAHUS) HECIOKHBIX
NPAKTUYECKUX CUTYallMi Ha OCHOBE U3YUEHHBIX ()OPMYJ U CBOMCTB (PUTYD;
3ansaTue(-1):
13.2.7.ITpousBoaHast CIOKHOU QPYHKIUU.
13.3.2.hccnenoBanrie PyHKIUN C TOMOLIBIO MPOU3BOJHOM, MOCTPOECHUE IPAPUKOB C
IIPUMEHEHUEM MTPOU3BOHOM.

2.23 Texkymuit koHTpOJb (TK) Ne 23
Tema 3ansaTus: 13.4.3.Boinonnenrue KoHTpoabHOM padoThl Nel3 mo Teme «BTopast
MIPOU3BOJIHAS.
Metoa u popma koutpoJsi: [Ipaktuyeckas padora (Ompoc)
Bujx KOHTPOJISI: THCHMEHHBIN
Jupakrnyeckasi exmauna: 2.16 npuMeHsITh TPOU3BOIHYIO IJIS IPOBEICHUS
npUOIMKEHHBIX BEIYMCIICHUMN, PEIlaTh 3a/1a4M MPUKJIAJHOIO XapakTepa Ha HaX0XKICHHUE
HauOOJBIIEr0 U HAUMEHBIIETO 3HAUYCHHUS,
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3ansaTue(-1):
13.4.2.Pemienue 3a1a4 Ha HAXO0XKJAEHUE BTOPON IPOU3BOJHOM, €€ TEOMETPUUECKOTO U
(bU3UYECKOro CMbICTa.
JAupakruyeckast exmHuua: 2.19 pemenus NpuKIaaHbIX 3a/1a49, B TOM YUCJIE COLUAIbHO-
PKOHOMHUYECKUX M (PU3NUECKHX, HA HAMOOJBIITNE M HANMEHBIIHE 3HAUCHUS, HA
Hax0XJICHUE CKOPOCTH U YCKOPEHUSI.
3ansiTue(-1):
13.3.4.Pemenue 3aganuii Ha TOCTpoeHUE TpadUKoB PYHKIIUN C TPUMEHEHUEM
MIPOU3BOJHOM.
13.4.1.HaxoxaeHue BTOpOi MMPOU3BOIHOMN, €€ TCOMETPUICCKUN M (PU3UIECKUIM CMBICII.
JAupakTuyeckas exmuuna: 2.18 ucnoiab30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPaKTUYECKOMN AEATEIbHOCTU U NTOBCETHEBHOM KU3HU JIJIA:
3ansaTue(-1):
5.1.10.Pemienue 3a1a4 u ynpaxHeHUM 110 TeMe «BeKTopbD».
8.6.6.IIpocrelinre TPUrOHOMETPUIECKAE HEPABEHCTBA.
9.2.13.Pemenue 3aganuii Ha npeodpazoBaHue rpaduKoB 0OpaTHBIX
TPUTOHOMETPUIECKUX (PYHKITUH.
11.2.2.TIpaktrueckas padota Ne 25: Pelienue 3a7a4 ¥ yIpa>KHEHUN HA HAX0XKJICHUE
IUIOIIAAEH MOBEPXHOCTEN WJIMHIAPA U KOHYCA.

2.24 Texymmuii koutpoJasb (TK) Ne 24
Tema 3anaTus: 13.5.6.IlpuMeHeHune onpeneIeHHOr0 UHTErpaia Iyl HaX0KACHUS
IJIOIAIA KPUBOJIMHEHHON TpaneunH.
Metoa u ¢popma kouTpoJsi: [Tucemennsii onpoc (Ompoc)
Bujx KOHTPOJISI: THCHMEHHBIN
JAupakTuyeckas exuHuNa: 2.17 BEIYUCTATH B MPOCTEUIINX CIydasx MJIOMAAU U
00BEMBI C UCIOJIB30BAHUEM OIPEACIIEHHOIO HHTErpaa;
3ansaTue(-1):
13.5.1.IlepBooOpa3Hasi u UHTETpal.
13.5.2.HenocpencTBEHHOE MHTETPUPOBAHUE.
13.5.4.0npenenennbiii materpai. ®opmyna Hetotona-Jleitbnwna.
13.5.5.Pemienue 3a1aHuii Ha HaX0XKJACHUE OMPEICIICHHOTO UHTErpaa.
JAupakTuyeckas exuHuua: 2.37 st uccieoBaHus (MOJACIMPOBAHMS ) HECIOKHBIX
MPAKTUYECKUX CUTYAIM HA OCHOBE U3YYEHHBIX ()OPMYJI 1 CBOMCTB (PUTYD;
3ansaTue(-s1):
13.3.4.Pemenue 3a1anuii Ha MOCTPOCHUE TPpaPUKOB PYyHKIMI C TIPUMEHEHHEM
ITPOU3BOTHOM.

2.25 Texkymmui kouTpoJsb (TK) Ne 25
Tema 3anaTus: 13.5.13.1torosoe 3anstue
Metoa u popma kontpoJs: IIpaktuyeckas padora (Ompoc)
Bux KOHTPOJIsI: MUCHMEHHBIN
JuaakTudeckas eIMHUNA: 2.5 TIOJI30BATHCS IPUOTUKEHHON OIEHKOU MTPU
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MIPAKTUYECKUX pacyeTax;
3ansaTue(-1):

13.5.10.IIpumeHEHNE MaTEMAaTUYECKUX METOIOB JUUISL PELIEHUS COAEPKATENBHBIX 3a7a4
U3 pa3IMYHbIX 00JaCTEN HAYKU U MPAKTUKH.

JAupakrnyeckasi exMHMLA: 2.23 COCTABIATh U PEIIaTh YPABHEHUS U HEPABEHCTBA,
CBSI3bIBAIONIME HEU3BECTHBIEC BEJIMUUHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIATHBIX)
3a7a4yax.

3ansaTue(-s1):

13.5.11.IlpumeHeHnEe MaTEMaTUYECKUX METOIOB JIJIsl PEUIEHUS COAEPKATENbHBIX 3a7a4
U3 Pa3IUYHBIX 00JacTel HAYKH U MPAKTHUKHU.

JupakTudeckas efMHUNA: 2.7 UCIOJIb30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUS B
PAKTUYECKOMN AESATEIbHOCTU U MTOBCETHEBHOM KU3HMU:

3ansaTue(-1):

13.5.11.IlpumeHeHrE MaTEMAaTUUYECKUX METOIOB JJIsl PELICHUS COJEPKATEIbHBIX 3a/1a4
U3 pa3IMYHbIX 00JaCTEN HAYKU U IPAKTUKH.

JAunakTuyeckasi exuHUnA: 2.8 1151 TPaKTUUECKUX PACUYETOB MO opMyJiaM, BKITrOUast
(dbopMyIIbI, coepKaIue CTETICHU, PaIuKaibl, JIOTapU(PMbI U TPUTOHOMETPUUECKUE
(GYHKIIUH, UCTIONB3YS MTPH HEOOXOIMMOCTH CITPAaBOYHBIE MAaTEPUAJIbl U MPOCTEHIIINE
BBIUYHCIIUTEIBHBIE YCTPOUCTBA.

3ansaTue(-s1):

3ananue Nel

[artb onpenenenne npousBoaHou [lokazaTe npuMeHEHNE MPOU3BOJHON ISl PELICHUS
HEKOTOPBIX 3a7a4 (BBIUHMCICHUE HAMOOJIbIIIEr0, HAMMEHBIIIETO 3HAYCHH M, MaKCUMyMa
(MUHUMYMA U T. 11.)

BbIuuciauTh 3HAYEHHE X:

Dx® - 8x% - 4x +12=0;

2) Iepecexkaet au rpaduk pyaruun y = x° — 6x° + 11x — 6 oce Ox
B TOYKax, abcmMecel KOTODBIX HABIAKTCH TeJTBIMU YUCJIAMM T

3 OnpegennTs 3HaKk umcna f'(2), ecnn:

2

L

1) f(x)=€""% . x% 2) f ()=~

Ol(eHKa Ilokazamenu OUEHKU
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Peuiena ogHa 3agada JlaHo onpeaeneHnue Npou3BOJHOM. 3auCaHbl
MPU3HAKK MOHOTOHHOCTU (DYHKIIMH (ITOKa3aTh Ha rpadukax u
OOBSICHUTB)

Pewmens! nBe 3anaun Jlano onpeneneHue NpoOM3BOIHON. 3alMCaHbl
IpU3HAKKM MOHOTOHHOCTH (pyHKIMU (TIOKa3aTh HA rpadukax u
OOBSICHUTB)

Pemiens! Bee 3agauu JlaHo onpenenenne npou3BOIHOM. 3anucaHbl
NPU3HAKU MOHOTOHHOCTH (PyHKITMH (TTOKa3aTh Ha rpadukax u
OOBSCHUTD)
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTpOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Tekyuii KOHTPOJb Ne3

Tekymnii KOHTpOJb Ned

Tekymmii KOHTpOsb Ne5

Tekymuit KOHTpOJIb Ne6

Texymnit KOHTpOIb Ne/

Tekymunii KOHTpoJb Ne§

Texymnii KOHTpOJb Ne9

Tekymuii KoHTpOJb NelQ

Texymuit koHTpoJIb Nel 1

Texymnit KOHTpOb Nel2

Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)

Bupg konTpoasi: 1 TeopeTuuecKkuil U NATh IPAKTUYECKUX 3aJJaHUi (Coaep KaHue 3a1laHui
B OMJIeTax aHAJIOTHYHbBIE 00pasiam)

JnpakTnyeckasi eITMHALA JAJIs1 KOHTPOJIA:

1.1 3HaueHne MaTeMaTUYECKOM HayKH JJI PELIECHUS 3a]1a4, BOZHUKAIOIIUX B TEOPUH U
PaKTHKE;
3apanue Nel (M3 TeKyero KOHTpOJIsi)

OTBETUTH HA BOIIPOCHI:
1) Kakoe 3HaueHre UMEET MaTeMAaTHKa JIJIsl PEIICHUS MPAKTUYECKUX 3a1a4?
2) JIrogu xkakux npodeccuii (M3 Mupa UCKyCCTBa) UCIOJIb3YIOT 3aKOHBI TEOMETPHUU JJIsI
CO3/IaHUSI CBOUX MPOU3BEICHUIT?
3) B duem TaiiHa MHOTUX BEJIUKUX XYA0KHUKOB, CKYJBIITOPOB, aPXUTEKTOPOB U MTOYEMY
OJIHY TPOU3BEJICHUS TPUTATUBAIOT YEJIOBEKA, a IPYTUe OTTATKUBAIOT?
4) EcTb 1 TOYKH COMPUKOCHOBEHHS Y T€OMETPUU U UCKYCCTBA?

Ouenka Ilokazamenu ouenku
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3 JlaH OTBET Ha OAMH BOMPOC C MPUMEPAMU U3 KU3HU (WK U3 JTI000TO
UCTOYHUKA) U OOBSICHEHUEM

4 JlaH OTBeT Ha JIBa BOIPOCA C MpUMepamu (WM U3 J000ro HCTOYHUKA)
1 00bSICHEHHUEM

5 JlaH oTBET Ha TPHU BOMpOCa C MpUMepaMu (MU U3 JTF0OOTO HCTOYHUKA)
U 00BSICHEHHEM

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

1.2 mupoTy U B TO e BpeMsl OTpaHUYEHHOCTh MPUMEHEHUS MAaTEMAaTUYECKUX METO/IOB K
aHaJM3y U UCCIICIOBAHUIO MPOIECCOB U SBJICHUMN B MPUPOE U OOIIECTBE;
3apanue Nel (M3 TeKylero KOHTpOJIsi)
OTBeTHTH HA BONPOCHI

1) Kakoe 3HaueHHe B HAYUYHBIX UCCIEIOBAHUSIX UMEIOT MATEMATUYECKUE MOJEIH B
Pa3BUTHUHU U COBEPIIICHCTBOBAHUY B TEUYCHUE MHOTHUX THICSIUCTICTHI?

2) 3aduemM He0OXO0AMMO 3HATh AITOPUTM MCCIICIOBAaHUS MaTeMaTHYECKON MOJIeNIH
peaIbHOTO MpOoLIecca UK SIBJACHUS ?

3) Ilouemy orapaHuye€HO NPUMEHEHUE MATEMATUYECKUX METOJIOB K aHAJIU3Y U
WCCJIEIOBAHUIO TIPOIIECCOB U SIBJICHHUH B IIPUPOJIC U 00IIIeCTBE?

OueHKa Hokazamenu OUEHKU

3 OTBeTH/I HA ABA BONIPOCA C 00bSICHEHHEM, C IPUMepaMu (MOKHO
HCI0JIb30BATh pedepar)

1) Kakoe 3HaueHne B HAyUHBIX UCCIEAOBAHUSAX UMEIOT
MaTEeMaTUYECKUE MOJIENIN B Pa3BUTUHU U COBEPLICHCTBOBAHUH B
TE€YEHUE MHOTUX ThICAYETIETHI?

2) 3auemM HEOOXOIUMO 3HATH AJTOPUTM HCCIICIOBAHUS
MaTEMaTUYECKON MOJIENIN PEAIBHOIO MPpOLiecca WU SBJICHUA?

3) I[louemy orapaHu4eHO NPUMEHEHHE MATEMATHYECKUX METOOB K
aHaJIM3y U UCCIIEAOBAHUIO ITPOLIECCOB U SIBJICHUN B IPUPOJIE U
oOmecTBe?

4 OTBeTH/I HA OJUH BOIIPOC € 00BAICHEHHEM, C IPUMepPaMHu (MOKHO
HCII0JIb30BATh pedepar)

1) Kakoe 3HaueHne B HAyUHBIX UCCIEAOBAHUSAX UMEIOT
MaTEMaTUYECKHE MOJENIH B Pa3BUTUU U COBEPLIEHCTBOBAHNH B
TE€YEHUE MHOTUX ThICAYETICTHI?

2) 3aueM HEOOXO0IMMO 3HATh AJITOPUTM HMCCIICTOBAHUS
MaTEMaTUYECKON MOJIENI PEAIBHOIO MpoLiecca WU SIBJIICHUA?

3) Ilouemy orapaHM4€HO NPUMEHEHUE MATEMAaTUYECKIX METOJIOB K
aHAJIM3y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUN B IIPUPOJIE U
oOmecTBe?
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5 OTBeTIWJ HA BCe BONMPOCHI C 00bSICHEHHEM, C IPUMepPaMHu (MOKHO
HCI0JIb30BaTh pedepar)

1) Kakoe 3HaueHre B HAYYHBIX MCCIICIOBAHUIX UMEIOT
MaTeMaTHYECKHE MOJICJIA B Pa3BUTHH M COBEPIIICHCTBOBAHUH B
TEUEHUE MHOTUX ThICSUYEICTUIN?

2) 3aueM HEOOXOMMO 3HAThH AJITOPUTM HCCIIEIOBAHUS
MaTeMaTUYECKOU MOJICTH PEabHOTO MPOIIECCa WU SBJICHUS ?

3) [loueMy orapaHn4eHO NPUMEHEHNE MATEMATUYECKUX METO/IOB K
aHaJIU3Y U UCCIIEIOBAHUIO MTPOIIECCOB U SIBJICHUH B IPUPOJIEC U
oOmectBe?

JAnnakTnyeckasi eIMHULA JAJI51 KOHTPOJIA:

1.3 3HaueHUE MPaKTUKU U BOIPOCOB, BOSHUKAIOUIUX B CAMOW MAaTEMAaTUKE JJIs
(dhopMHUpPOBaHUS U PA3BUTHUS MAaTEMATUUECKON HAYKU;

3amanme Nel (M3 TeKylero KOHTPOJIsi)

OTBeTUTDH HA BOIIPOCHI

Kakoe 3HaueHue nMeeT npaxkTyka JJisg pa3BUTHsI MaTeMaTHUeCKON Hayku; [IpuBecTu
npumep

Oueuka Ilokazamenu OUEHKU

3 Kpatko nan orBer Ha Bomnpoc : Kakoe 3HaueHre nUMeeT MpaKTUKa JUJIs
pa3BUTHA MaTeMaTUYeCKOM Hayku; [IpuBenen onuu nmpumep

4 Jan otBet Ha Bompoc : Kakoe 3HaueHne nMeeT nIpaKkTuka Juis
pa3BUTHs MaTeMaTH4ecKon Hayku; [IpuBenensl 2-3 nmpumepa
(MCToJIB30BaTh JJIs MOJATOTOBKU pedepar mo 3Toit Teme)
IpUMEPHI AaHbl ¢ O0BICHEHUEM WJIU NOSICHEHUSIMU

5 Jlan orBeT Ha Bompoc : Kakoe 3HaueHue nMeeT MpaKTuKa JJis
pa3BUTHUS MaTEMAaTUYECKOM Hayku; [IpuBeneHbl HECKOIBKO PUMEPOB
(MCTIONB30BATH TSl IOJITOTOBKH pedepar mo 3Toi TeMe) MpUMephI
JTaHBI ¢ 0OBbSICHEHUEM WIIH MOSICHEHUSIMU

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)
OTBeTHTH HA BONIPOCHI
1) Kakoe 3HaueHue umeeT NpakTuka st OPMUPOBAHUS U PA3BUTHS MaTEMaTUKU
2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BO3ZHUKAIOUIUE B CAMO MaTeMaTHKE IS
(dopMupOBaHUS U Pa3BUTHS MAaTEMaTUIECKON HAYKU;
3) B kakux aucuMIuinHax ( paszienax) eCTeCTBO3HAHUS UCIOJIB3YIOTCS MaTEMAaTHYECKUE
metobl. [IpuBecTu npumMepsl
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OMBHKa Hlokazamenu OUEHKU

3 OTBeTUTH HA OJIMH BONPOC
1) Kakoe 3HaueHne UMeeT NpakTUKa Juisi POPMUPOBAHUS U PA3BUTHS
MaTeMaTuku [IpuBecTy npuMepsl Wik IpUMEP

2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BOZHUKAIOLIUE B CAMOI
MaTeMaTHKe 7151 (POPMUPOBAHUS U PAa3BUTH MATEMAaTUUECKOW HAYKHU;
[IpuBectu mpuMepsl

3) B xakux aucuumniuHax ( pa3aenax) eCTeCTBO3ZHAHUS
UCIIOJIB3YIOTCSI MaTeMaTH4YecKue MeTosl. [IpuBectu npumepsl

4 OTBeTUTH HA IBA BONPOCA
1) Kakoe 3HaueHne UMeeT NpakTUKa JUisi (POPMUPOBAHUS U PA3BUTHS
MaTeMaTuku [IpuBectn nmpuMepsl

2) Kakoe 3HaueHue UMEIOT BOIIPOCHI, BOZHUKAIOLIUE B CAMOI
MaTeMaTHKe 7151 (POPMUPOBAHUS U PAa3BUTH MATEMAaTUUECKON HAYKHU;
[IpuBectu mpuMepsl

3) B xakux aucuumiuHax ( pa3aenax) eCTeCTBO3ZHAHUS
UCIIOJIB3YIOTCSI MaTeMaTu4YecKue MetTosl. [IpuBectu npumepsl

5 OTBeTUTH Ha BCE BONPOCHI
1) Kakoe 3HaueHne UMeeT NpakTUKa JUisl (POPMUPOBAHUS U PA3BUTHS
MaTeMatuku [IpuBectu nmpumMepsl

2) Kakoe 3HaueHHEe UMEIOT BOMPOCHI, BOZHUKAIOIINE B CAMOM
MaTeMaTHKe 7151 (POPMUPOBAHUS U PAa3BUTH MATEMAaTUUECKON HAYKHU;
[IpuBectn mpuMepsl

3) B xakux aucuumiuHax ( pa3aenax) eCTeCTBO3ZHAHUS
UCIIOJIB3YIOTCSI MaTeMaTuYecKkue Metosl. [IpuBectu npumepsl

JluaakTuyecKkas eIMHULA A1l KOHTPOJIA:
1.4 ucTopuro pa3BUTHA NOHATHUS YHUCIIA, CO3AAHUSI MATEMAaTUYECKOTO aHAJIN3a,
BO3HUKHOBEHUS U Pa3BUTUS F€OMETPUU;
3apanue Nel (M3 TeKylero KOHTpOJIsi)
OTtBetuTh Ha Bompockl: Kak pa3BuBaioCh OCHOBHOE MOHSATUE MATEMATUKH - YHUCIIO,
Yro n3yuaer pasaen mateMaTtuku 'Martemarndeckuid ananus"?,
OOBsCHUTH (MOKHO Ha MPUMEPAX) UCTOPUIO BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPHUHU

Ouenka Ilokazamenu ouenku

3 OTBeTUTH HA OJIUH BOIIPOC U MPUBECTHU MIpUMED (TIPUMEPHI)
4 OTBeTUTH Ha JBa BOIPOCA U IPUBECTU IpUMEDP (ITPUMEPHI)
5 OTBETUTH HA BCE BOMPOCHI U IPUBECTHU NpUMEP (MIPUMEPHI)
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3apanue Ne2 (M3 TeKylero KOHTpOJIsi)
Boinonnenue KOHTposibHOU padoThl No7 1o Teme "IeMeHThl MaTeMaTH4ECKOM
CTaTUCTHUKU".

I Haitru cpennee smauenue BeIDOpKK:
1) 24, -5, 13, -8; 2) 7, 16, -9, -2, 10;
3) 0,38, 0,8, 0,2, 0,5, 0,8, 0,2:
4) 1,8, 1,4, 1,3, 0,9, 0,9, 1,4.

2 L it L= s
HaiiTn mareMaruyeckoe OKHIaHMe 3HaYeHHH CAOYYauHOH BeJIH-

uyuHEl X, pacnpeieseHue KOTOPBIX 110 BEPOATHOCTAM TpercTaB-
JeHo B rabaurne:

| x|-8|l-=2| 1|3 nlxl=1tlo]|l 1] 2|8
pl| 23|11 p| 3|4 |5 1|1
7|7 7| 7| 14 | 14 | 14 | 14 | 14

3. JlaTh onpeae/ieHHe MATEMATHYECKOTr0 oxxuaanmsl, [{ucnepcun, cpeaneii
BbIOOPOYHOI

Ouenka Ilokazamenu ouenku

3 JlaHo onpenesieHHue MAaTEMATHYECKOTr0 OkuAaHus, Aucnepcun,
cpenHeii BbiIOopoyHoii. [IpuBenen npumep Pemrena oaqna 3agaya

4 JlaHo onpenesieHHe MATEMATHYECKOT0 OKUIAHMS, TUCTIEPCHH,
cpenHeii Bb1I0OpouHOi. [IpuBenen npumep (MM npuMepbl)
Pemenn! 2 (1Be) 3aga4n

5 JdaHo onpene/ieHue MATEMATHYECKOI0 OKUAAHUS, AUCIIEPCHH,
cpeaHei BbIOOpouHOi. [IpuBeaen npumep (MM NpuMepb)
Pemenn! Bce 3apaun

3aganue Ne3
Jlatb onpenenenue ciy4aitHoi BennuuHbl. [IpuBectu npumepsl. OnpeneneHne BHIOOPKU
(BuabI BEIOOpKH) UNCIOBBIE XapaKTEPUCTUKH CITYyUAWHBIX BETUUUH

Ouenka Hokazamenu ouenku
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3 JlaHo omnpenenenue ciy4aiHOW BennunHbl. [IpuBeneHsl npuMepsl
(2-3). Onpenenenue BHIOOPKH (yKa3aHbl BUIbl BHIOOPKH :
C IOBTOPEHUSIMH, 0€3 TTIOBTOPECHMS)

4 JlaHO onpeneneHne ciry4yaiHOM BeMYUHEL. [[puBeeHsI mpuMepbl
(3-4). Onpenenenue BbIOOPKH (yKa3aHbI BUJIbI BBIOOPKU :

C TIOBTOpEHUsIMH, 0e3 nmoBTOopeHus) EcTh 00bsICHEHNS HA IpUMeEpax.
JlaHOo ompeneneHne YNCIOBBIX XapaKTEPUCTHK CITydalHbIX
BEJIMYMH

5 JlaHo omnpenenenue ciay4aiHOW Benu4ynHbl. [IpuBeneHsl npuMepsl
(3-4). Onpenenenue BIOOPKH (yKa3aHbl BUIbl BHIOOPKH :

C MOBTOPEHUSIMHU, 0€3 MoBTOpeHUs ) EcTh 00bsACHEHHS Ha MpUMepax.
JlaHO omnpesiesieHre YMCIOBBIX XapaKTEPUCTUK CTy4YalHbIX
Benu4MH. ECTh MosicHEeHUs1 Ha mpuUMepax

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

1.5 yHuBepcaibHbIN XapaKTep 3aKOHOB JIOTMKA MAaTEMATUYECKUX PACCYKICHUM, UX
IPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUYECKOM eATENbHOCTH;
3ananue Nel (M3 TeKyero KOHTpOJIsi)

OTBeTUTH HA BONPOCHI

1. B kakux o01acTsAX UCHOIB3YIOTCS METOJIbI KOMOMHATOPUKU?

2. YUTo MCHONIB3YIOT JJIs1 HArJISAHOTO MTPEACTABIICHHS JaHHBIX?

3. Moxert nu BbIOOpKa OBITh MPEACTABUTENBHOM, €CIU MPU U3YUYEHUU BPEMEHHU, KOTOPOE
CTYJIEHT TPATUT HA BBIIIOJIHEHUE CAMOCTOSATEIBHOM TOMAIIHEN paboThl, ONpalINBaIN
TOJIBKO JIEBYLIEK (TOJBKO FOHOLIEH) OJJHOM rpyMIibl?

0uem<a Ilokazamenu OUEHKU

3 OTBeTUTH HA OJIMH BONPOC:

1. B kakux 001acTAX UCTIONB3YIOTCS METOJIbI KOMOMHATOPUKH?
[TpuBectu mpumep (MM TPUMEPHI)

2. YTo HCTIONB3YIOT JIsl HATJISITHOTO TPECTABIICHUS JaHHBIX ?
[IpuBecTu npumep (WK IpUMEPHI)

3. MoxeT 1 BeIOOpKa OBITh MPEICTaBUTEIHHON, €CITH TIPU
W3YYCHUHU BPEMEHHU, KOTOPOE CTYJCHT TPATUT Ha BHITIOJIHCHUE
CaMOCTOSATEILHOM TOMaITHEH pabOThI, OMPANTUBAIIN TOJIBKO JEBYIICK
(TONBKO FOHOIIIEH) OJTHOM TPYIIBI?
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4 OTBeTUTH HA IBA BONPOCA

1. B xakux 001acTsAX UCHONIB3YIOTCS METOJIbI KOMOMHATOPUKH?
[TpuBecTu nmpumep (WK IpUMEPHI)

2. YTo ucnonib3yroT AJI HAIJISIAHOTO MPEACTABICHUS TaHHbBIX ?
[TpuBectu nmpumep (MU IpUMEpPHI)

3. Moxet 1 BbIOOpKa OBITh MPEACTaBUTENBHOM, €CIU MpU
U3YYEHUHU BPEMEHU, KOTOPOE CTYJEHT TPATUT Ha BHINIOJHEHUE
CaMOCTOATEIBLHOM ToMalIHed paboThl, ONPAIIMBAIN TOJIBKO JEBYIIEK
(TOJBKO FOHOIIEH) OJTHOM TPYIIbI?

[IpuBecTu cBOM npuMep (WM CBOU TPUMEPHI)

5 OTBETUTH Ha BCE BONPOCHI
1. B kakux 001acTsIX UCHOJIB3YIOTCS METObI KOMOMHATOPUKU?
[TpuBectu nmpumep (MU IpUMEpPHI)

2. YTo ucnonb3yroT AJI HAIJISIAHOTO MPEACTABICHUS TaHHbBIX ?
[TpuBectu nmpumep (MM IpUMEPHI)

3. Moxet 1 BbIOOpKa OBITh PEACTABUTENBHOM, €CIIU MPU
U3YYEHUHU BPEMEHU, KOTOPOE CTYJEHT TPATUT Ha BBINIOJHEHUE
CaMOCTOSATEIBHOM ToMalIHeN pabOThl, ONPAIIMBAIN TOJBKO JEBYIIEK
(Tonbko roHoOWIEN) onHoM rpynnbl? [IpuBecty cBoil mpumep (Uiu
CBOU IIPUMEPHI)

3aganue Ne2
JlaTe onpenenenue noHATUSIM: [lepecTaHOBKHU, pa3MelIeHuUs, COUeTaHus. 3alncaTh
(dbopMyJIbI; TPUBECTH IPUMEPHI U PEITUTD

Ouenka Ilokazamenu ouenku

3 EcTb 00BsicHEHHE, YTO N3y4yaeT KOMOMHATOpUKA; JlaHbl onpeaeneHus
MOHATHUSAM: [IEPECTAHOBKU 3anucaHa Gopmyra;
IIPUBEJICHBI IPUMEPHI U JAHO BEPHOE PEIICHUE KaXKI0TO

4 EcTb 00BsicHeHUE, YTO M3y4yaeT KOMOMHATOpHUKA; JlaHbI onpeeneHus
MOHATHUSIM: NIEPECTAHOBKU, Pa3MEICHUSI.

3anucanbl HOpPMYJIbI; IPUBEACHBI TPUMEPHI U TAHO BEPHOE PELICHUE
Ka)KJI0TO 3aJ]aHus

5 EcTh 00BsicHeHHE, 9TO M3y4yaeT KoMOMHATOpUKa; J[aHbI onpeneneHus
MOHATHUSIM: IIEPECTAHOBKU, PA3MEILLICHUS COYCTAHUS.

3anucanbl HOPMYJIIbI; TPUBEACHBI TPUMEPHI U JTAHO BEPHOE PEIICHUE
KaXXJ0T0 3aJaHUs

l[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:
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1.6 BEepOATHOCTHBIN XapaKTep Pa3IMYHbBIX MPOLECCOB OKPYKAOIIETO MUPA.
3apanue Nel (M3 TeKylero KOHTpOJIsi)
.Mmeetcs s10510K0 U rpyiia; U OaHaH;

1 CxonpkuMu cmocodamMu MOKHO BbIOpaTh a) ouH QPYKT, 0) ABa GpyKTa, B) TPpU
dpykTa, ) X0Ts1 ObI OANH PPYKT?

2. I'pynmy u3 20 CTyZ€HTOB HY>KHO pa3JeluTh Ha 3 OpUraabl, IpU4eM B MEPBYIO OpHUragy
JIOJIKHBI BXOJUTH 3 YEJIOBEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOMBKUMH CTIOCOOAMHU
3TO MOXHO CJII€JaTh

3. CKOJIBKUMH CTIOCOOAMH MOYKHO TIEPECTaBUTh 5 KHUT Ha TOJIKE?

4. B 3ae31e Ha unmnoJipoMe ydacTByroT 12 pricakoB. Urpatoiue B ToTanu3aTop
3aIOJIHAIOT KapTOUKH, B KOTOPBIX YKa3bIBalOT MOPSAA0K, B KOTOPOM, [0 UX MHEHHUIO,
pbIcaku MpUAyT K puHUIYy. Byem cuntaTh, 4TO K (pUHUILY OJHOBPEMEHHO HE MOTYT
OpUATU JBa U OoJiee pbicakoB. CKOJIBKO BAPUAHTOB 3aMI0JHEHUS KapTOYEK CYIIEeCTBYeT?

Ouenka Ilokazamenu ouenku

3 Pewensl 1Be 3agaun. O0bscHUTH pelieHue. JlaHo onpeneneHus
OCHOBHBIX IOHATHIA: IEPECTAHOBKH; COYETAHUS; Pa3MEILECHUS.
[TpuBeneH npuMep WiIu OpUMEPHI IS KaKI0TO TOHATHS

4 Pemens! Tpu 3anaun. O0bICHUTH pelieHue. JlaHo onpeneneHus
OCHOBHBIX TIOHSITHI: IEPECTAHOBKH; COUETAHUS; pA3MEILICHHUS.
[TpuBeneH npuMep WiIu NpUMEPHI IS KKI0TO TOHSITHS

5 Pemens! Bce 3agaun. O0BsCHUTD penienue. [{ano onpeneneHus
OCHOBHBIX IMOHSTUN: IEPECTAHOBKU; COUYETAHUS; PA3MELICHUS.
[IpuBeneH npumep Uiy NpUMEPHI IJIsI KAXKAO0TO ITOHATHUS

JluaakTuyecKkas eIMHULA A1l KOHTPOJIA:

2.1 BBINONHATH apUPMETHUECKUE JENUCTBYSI HAJl YUCIaMH, COUETasl yCTHBIE U
MMCbMEHHbIE TPUEMBI;

3apanue Nel

Omnpenenenne 0ObIKHOBEHHOU qpobu. [Ipumepsl. Onpenenenue necaTHUHON ApooH
npumepsl. Bunel necarnunbix apooei. Ilpumepst

Kak nepeBectu necatndnyro 1poob (KOHEUHYI0, OECKOHEUHYIO, TIEPUOTUIECKYIO) B
00bIKHOBEHHYI0. [Iprmepsl

Ouenka Ilokazamenu ouenku
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3 Jlano onpenenenne 0OLIKHOBEHHOM apo0u. [IpuBeneHs! IpuMepHI.
OmnpeneneHue AeCATUUHON TpOOH , TPUBEICHBI IPUMEPHI.
[Tepeuncnenbl BUIbI AECATUYHBIX JIpobeit. [IpuBeneHbl

puMephl. YKa3aH aJropyuTM MepeBoia IeCITUIHON Apoou
(KOHEUHOM)

B OOBIKHOBEHHYO

4 Jlano ompenenenre 0OBIKHOBEHHOM apo0u. [IpuBeaeHbI TpUMEPHI.
Omnpenenenue ASCATUIHON JPOOH , MPUBEICHBI IPUMEPHI.
[lepeuncnenbl BUbI JeCATUYHBIX ApooOeil. [IpuBeneHbl
pUMEPHL. Y Ka3aH aJITOPUTM TepeBOa IECATUUHON ApodH (KOHEUHOM
1 OECKOHEUHOM)

B OOBIKHOBEHHYO

5 Jlano onpeneneHrne 0ObIKHOBEHHOU apo0u. IIpuBeaeHb! TpUMEPBHI.
Omnpenenenue ASCATUIHON JPOOU , MPUBEICHBI IPUMEPHI.
[lepeuncrnenbl BUABI JeCATUYHBIX ApooOeil. [IpuBeneHbl

pPUMEPHL. YKa3aH aJITOPUTM TMEePEBOA IECATUYHON ApodH (KOHEUHOM
)
OECKOHEUYHOMU, TIEPHUOUIECKOI) B OOBIKHOBEHHYIO JlaHO BepHOE
pelIeHNE IPUMEPOB

JupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.2 HaxoauTh MPUOIMKEHHBIE 3HAUCHUS BEJIMYMH U MOTPEIIHOCTH BRIYUCICHUIN
(abcosoTHAsI U OTHOCUTENIbHAS ),

3apanue Nel

Omnpenenenre mpuoOIMKEeHHOTO urcna. [losBaenne npuOImKeHHBIX Yrcel (Ha IpUMepax).
[IpaBuiio okpyriieHus (IPaBUIO U MPUBECTU IPUMEPHI),

MOHSTHUS a0COTIOTHOM MOTPEITHOCTH U OTHOCUTEIHHOM MOTPEITHOCTH. AOCONIOTHAS U
OTHOCHUTEJIbHAS TOTPEITHOCTA CYMMBI M PA3HOCTH MTPUOJIMKEHHBIX YUCET,

YMHOKEHHUSI U JISTICHUS TPUOTUKEHHBIX YHCEIT

Ouemca Hokazamenu OUEHKU

3 JlaHo omnpezaeneHue NpuOINKEHHOTO YUCIIa. 00bSICHEHUE MOSIBIICHUS
npuOIMKEHHBIX yKceln (Ha npumepax). [IpaBuiio okpyrieHus
(MpaBUJIO ¥ MPUBECTH MPUMEPHI ),[TOHATUS A0OCOTIOTHON MOTPEIIHOCTH
Y OTHOCUTEIBHOU MOTPEIIHOCTH.

AOcCoIII0THast M1 OTHOCUTENbHAS TOTPEIIHOCTH CYMMBI U Pa3HOCTH
NpUOIMKEHHBIX YHUCET,
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4 JlaHo omnpezneneHue NpuOINKEHHOTO YKUCa. 00bSICHEHUE MOSIBICHUS
npuOIMKEHHBIX yncen (Ha npuMepax). [lpaBuno okpyrienus
(paBUJIO ¥ MPUBECTU IPUMEPHI),[TOHATUS A0COIIOTHON NOTPELIHOCTH
Y OTHOCHUTEJIbHOW MOTPEIIHOCTH.

AOCoIII0THast M1 OTHOCUTENbHAS TIOTPEIIHOCTH CYMMBI U Pa3HOCTH
IPUOJIMKEHHBIX YUCEIL,

YMHOKEHHUSI MPUOIM>KEHHBIX YACEI

5 JlaHo omnpezaeneHue NpuOIMKEHHOTO YUCIa. 00bSICHEHHUE MOSIBICHUS
npUOIMKEHHBIX yncen (Ha npuMepax). [lpaBuino okpyrienus
(paBUIJIO ¥ MPUBECTU MPUMEPHI),[TOHATUS A0COTIOTHON NOTPELIHOCTH
Y OTHOCHUTEJIbHOW MOTPEIIHOCTH.

AOGCOII0THAs M OTHOCUTENIbHASI TOIPEIIHOCTH CYMMBI U Pa3HOCTHU
NPUOTMKEHHBIX YUCEIL,

YMHOXKEHHUSI U JIEJICHUSI TPUOJIMKEHHBIX YUCE

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.3 CpaBHMBATh YUCJIOBBIC BHIPAKCHUS;

3ananue Nel (M3 TeKylero KOHTPOJIsi)
3anucath onpeeeHue Joraprudma, CBONCTBA M BBITIOJHHATH 3aIaHHS:
1 CpaauTts uncna lg 100 u log 0,1 100

2 CpaBuuTsb uncia log 27 729 u log 9 729

3 CpaBuutsb uncia log 3 729 u log 9 729

Ouenka Ilokazamenu ouenku

3 Peweno 1 3aanne Ha CpaBHEHHE YHUCIIOBBIX BBIPAXKEHUM; 3aIIUCAHO
OIIpezieNIeHe JJorapu@ma 1 MepedncieHbl CBOUCTBA JI0rapu(MoB ;
PUBEAEHBI IPUMEPBI, UCITOJIb3Ys YKa3aHHbIE 3aJJaHUS WU CBOU

4 Pemens! 2 3a1aHrs Ha CpaBHEHUE YUCIIOBBIX BBIPAXKEHUH; 3amucaHo
ofpejiesieHre Jiorapudma 1 nepevyrciieHbl CBONCTBA J0rapu(pMoB ;
IPUBEICHBI IPUMEPBI, UCIIOJIb3Ys YKa3aHHbIE 3aJJaHUS WU CBOU

5 Pewiensl Bce 3a1aHns HA CPABHEHME YHUCIIOBBIX BBIPAKECHUN;
3ammcaHo onpeneneHue Jorapudma u mepeuruciIeHbl CBONCTBA
Jorapu(MoB ; IpUBEIEHBI IPUMEPHI, UCIIOJIb3YS YKa3aHHbIE 3a/1aHUs
WIH CBOU

3aganue Ne2
[Tonsrue norapudma. CoricTa iorapuMoB (MIEPEUUCIUTD , TIPUBECTH TPUMEPHI);
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OCHOBHOE JIOTapU(PMUYECKOE TOKIECTBO
JlecsiTuuHbIEC U HATYpaJIbHBIE JIOTAPU(PMBI.

Ouenka Ilokazamenu ouenku

3 Jlano moustue norapudma. [lepednciens OCHOBHBIE CBOMCTBA
jorapudMoB (IPUBEACHBI TTO OJTHOMY IIPUMEPY U €CTh PEIICHHS );
3aMrcaHo OCHOBHOE JIOTapu(MHUUECKOE TOXKIECTBO (TIPUBEICH
pUMEpP U JaHO PEIICHHE)

4 Jano nonsitue norapudma. [lepeunciaeHbl OCHOBHBIE CBOHCTBA
jgorapupmMoB (IpUBEACHBI TPUMEPDI U €CTh PELLICHUS );
3aMrCcaHO OCHOBHOE JIOTapu(hMUUECKOE TOXKIECTBO (IPUBEACHBI
IPUMEPBI U JAHO PELICHHE)

JlecaTUYHBIE U HATYPAJIBbHBIE JIOTAPU(PMBI.

5 Jano nonsitue morapudma. [lepeunciaensl cBoicTBa JiorapudMoB
(MpuBeEeHbI TPUMEPHI U €CTh PEIICHUS );

3aMrcaHo OCHOBHOE JIOTapu(pMHUUECKOE TOXKIECTBO (IPUBEACHBI
IPUMEPHI U JAHO PEIICHHE)

JlecsTuuHbie U HaTypabHbIe JJorapudmsl. EcTh popMyna nepexona K
OJIHOMY OCHOBaHHIO (TIpUMeEp)

JAnpakTuyeckasi eIUHULA 1JIS KOHTPOJIA:

2.4 HaxXoaUTh 3HAYCHUS KOPHS, CTCIICHH, JIoraprudMa, TPUTOHOMETPHUICCKHUX BBIPAKESHUMA
Ha OCHOBE OIIPEACIICHUS, UCIIOIb3YS MPH HEOOXOIMMOCTH HHCTPYMEHTAIbHBIE CPEACTBA;
3ananue Nel (M3 TeKylero KOHTpOJIsi)

BbInoJHUTH AeiiCTBUS U MIEPECUNUCITIUTD BCE CBOMCTBA CTEIICHMU.

1 BapuanT
1) %‘~i’§5+;‘:ﬁ; 2y 332 - 0,5%-2186;
8} ; /81 + V625; 4) Y1000 - % \256;
s/ 1 ;30,001 -4/0,0016.
2 BapuaHrT 1. V 243

——
el

2) 40,2 - 40,04; 3) V324. V4; 4) V2. V16

Ouenka Hokazamenu ouenku
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3 Pemeno onno 3amanue. [lepeuncienbl Bce CBOMCTBA CTENICHH.
VYKka3aHbl Kakie CBOMCTBa ObUTH MCIOIB30BAHbBI IIPU BHIMOJIHEHUU

3aJJaHus

4 Pewmens! Tpu 3amanus. Ilepeunciensl Bce CBOWCTBA CTEIICHH.
VYka3aHbl Kakie CBOMCTBA ObUIM UCIOJIb30BAHBI PU BBIMOJIHEHUH
3aJIaHui

5 Pemrens! Bce 3aganus. [lepeunciensl Bce CBOMCTBA CTEIIEHH. Y Ka3aHbI

KaKHe CBOMCTBA OBUIN MCIIOJIb30BaHbI ITIPpXU BBITIOJTHCHUHU SaﬂaHI/Iﬁ

3aganue Ne2
Onpenenenue CTENEHN AEUCTBUTENBHOrO yncia. CBOWCTBA CTENEHU PAlMOHAIIBHOTO
yucia (IepeurcIuTh CBOMCTBA U IPUBECTU MMPUMEDPHI).

Oueuka Ilokazamenu OUEHKU

3 JlaHO ompeniesieHne CTeNEeHN IEUCTBUTENBRHOrO uncia. [lepeunciensl
CBOMCTBA CTEIEHU JICMCTBUTEIBHOIO YUCIIa
( mMpUBENIEHBI MPUMEPHI C IIETIBIM TTOKa3aTeeM).

4 JlaHO onpeiesieHue CTeNEHU IEUCTBUTENBLHOrO yncia. [lepeunciensl
CBOMCTBA CTEHECHU ACHUCTBUTEIHLHOIO YUCIa

( mpuUBeAEHBI MPUMEPHI C pelICHUsIMU ( IIEJIbINA MOKa3aTeNb CTEIEHU -
MOKA3aTeNb CTENEHU - HATYPAIIbHOE YUCIIO, LIEJ0€ IEHCTBUTEIBHOE
YHCJIIO0).

5 JlaHo omnpezeneHue CTeNeHu AeUCTBUTENbHOrO yKcia. [lepednciensl
CBOMCTBA CTENEHU JICHCTBUTENIBHOTO YHCIa

( mpuBeNIeHbI MPUMEPHI C pelieHusIMU ( ToKa3aTesb CTENEHH - T1000e
JNEUCTBUTEIHHOE YHCIIO).

JAuaakruyeckasi eIMHULA AJI51 KOHTPOJIA:

2.6 BBITIONHATD MPE0OPa30BaAHUS BHIPAKEHUH, MPUMEHSS (OPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMH CTEIECHEH, JTorapru(pMOB, TPUTOHOMETPUICCKUX (HyHKITHIA;

3ananue Nel (M3 TeKylero KOHTPOJIsi)

[TpeoOpa3zoBanue norapupMUIECKUX BHIPAKEHUN U UX BBIYUCIICHUE:

BoInonHuTh 331aHKs Ha BBIUKCIICHHE Jorapu(pMUUECKUX BBIPAXKEHUH , 1aTh ONpeIeTICHUE
norapudmMa, onpeaeeHue 1eCATUYHOTO Jorapudma; ykasarh CBOMCTBa Jiorapu(mon

1) log,, b + log,, 2; 2) log,, 8 + log,, 125;
3) log,, 2 + log,, 72; 4) log, 6 + log, g
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Ouenka Ilokazamenu ouenku

3 Pemensl 2 3amanus. 3anmcaHo ONpenesIeHue TECITUIHOTO
jorapudma, 0003HaUYCHNE U TIEPEUHUCIICHBI CBOMCTBA JIOTapru(PMOB ;

4 Pemens! 3 3amanus. 3anucaHo onpeaesieHrue JeCITUIHOTO
jorapudma, 0003HaUCHHE U TIEPEUUCIIEHBI CBOMCTBA JIOrapu(MOB ;

5 Pemrensl Bce 3aanus. 3aucaHo ONpeaeIeHnue JeCATUHIHOTO
jorapudma, 0003HaUYCHNE U TIEPEUHUCIICHBI CBOMCTBA JIOTapru(PMOB ;

3ananue Ne2 (M3 TeKylero KOHTpOJIsi)

[IpeoOpazoBanue norapupMUUECKUX BHIPAKEHUHM U UX BBIUUCIICHUE:

BrinonHuTh 3aaHUs HA BRIYKCIECHUE JIOTApUPMUIECKUX BBIPAXKEHUH , 1aTh ONpEIeTICHUE
U TIEPEUMCIIUTh CBOICTBA

1)Ig20+1g52)1g200+1g0,53)log3270-1log310;4)log51250-1og5 10;

Ouenka Ilokazamenu ouenku

3 Pemiens! 2 3a1anusi. 3anucaHo OnpeaeaeHue AECATUIHOTO
jorapudma, 0003HaUYCHNE U TIEPEUUCITICHBI CBOMCTBA JIOTapru(PMOB ;

4 Pemens! 3 3amanus. 3anucaHo onpeaesieHue JeCATUYHOTO
jorapudma, 0003HaUYEHHE U TIEPEUUCIICHBI CBOMCTBA JIOrapu(MOB ;

5 Pemensl Bce 3a1anns. 3anucaHo ONPENEICHUE TECITUIHOTO
jorapudma, 0003HaUYCHNE U TIEPEUHUCIICHBI CBOMCTBA JIOTapru(PMOB ;

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.7 ucnonib30BaTh TPUOOPETCHHBIC 3HAHUS M YMECHHUSI B IPAKTUIECKON IEATETLHOCTH U
[IOBCEIHEBHOM KU3HU:

3ananue Nel (M3 TeKyero KOHTpOJIsi)

Pemuts 3anaun

1) PaGounii omTykaTypuBaeT BpyUHYIO KOJIOHHY YIyUYIIEHHOM ITyKaTypkoil. CKOJIBKO
BPEMEHH eMy MoTpeOyeTcs, YTOObI OIITYKATyPUTh KOJOHHY BBICOTOU 6 M., AMAMETPOM
Im., cobmonast Hopmy Bpemenu 0,79 4 Ha 1 k

2 Kakoe BpeMs noTpedyeTcst MaJispy JJisi OKpPACKU MaHeNH (BbICOTa 2 M) B TIOMEIICHUH
(pucyHOK 1) MaxoBOI KUCTBIO, €CIM HOpMa BpeMeHU AJid okpacku 100 KB.M. HOBEpXHOCTH
KUCTBIO — 6,4 1, BamnkoMm — 3,4 9?

3 [Ipu omtykaTypuBaHUU BPYUYHYIO KOJOHHBI pabodyemy notpedoBanoch 4 4. Kakyro
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IJI0IIA/1b IOBEPXHOCTU OH OIITYKaTypuBaj 3a | 4., €clii BbICOTA KOJIOHHBI 7 M., TUAMETP
ocHoBanus 0,8 m.?

4 TIpu Hopme Bpemenu 0,79 4. Ha 1 kB.M. pabOUYuil BPyUHYIO OIITYKATYPUBAET KOJIOHHY
BbICOTOH 8 M. 3a 4,8 4. Onpenenure AMAMETP OCHOBAHUS ITOU KOJOHHBI.

Ouenka Ilokazamenu ouenku

3 Pemuts 2 3amaun. Pemenue o6bscauTh ( Kakoe reomerprueckoe
TEJIO MpeICTaBIsAeT KoJoHHHA. Kak BRIUMCIISAETCS TOJTHAS
MOBEPXHOCTH KOJIOHHBI) UTO OKpammmBaeTcs u Kak BEIYUCIUTH PACXO]]
Marepuasa)

4 Pemnts 3 3agaun Pemenue o0bsicautsh ( Kakoe reomerpudeckoe Teno
npeAcTaBiseT KoJIoHHHA. Kak BbIUMCIISIETCS TTOJTHASI TOBEPXHOCTh
KOJIOHHBI) UTO OKpallnBaeTcs U KaK BRIYMCIUTh PACXO] MaTeprana)

5 Pemuts Bce 3amaun Pemenue kaxaon 3agaun o0bsicHuTh. ( Kakoe
r€OMETPUUECKOE TEJIO MPEJICTABIACT KOJOHHHA. Kak BeIUUCIISIETCS
MOJIHAsl TOBEPXHOCTh KOJIOHHBI) UTO OKpallinBaeTcs U Kak BRIYUCIUTD
pacxoj1 MaTepuaa)

JluaakTudeckasi eTMHUNA A1 KOHTPOJIA:

2.8 nns MpaKTHYECKUX pacdyeToB Mo popmyram, BKIrodas GopMyabl, COAepKaIIie
CTETICHU, PaIUKAIIbI, TIOTapU(MBI U TPUTOHOMETPUUYECKHUE (DYHKITUU, HCTIONB3YS MIPU
HEOOXOJUMOCTH CIIPaBOYHbIE MaTEpUaibl U MPOCTEUIINE BIYMCIUTEIbHBIE YCTPONUCTBA.
JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

2.10 ompenensaTb OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIHM, UIUTFOCTPUPOBATH UX HA
rpadukax;

3apnanue Nel

Onpenenenue Gynkuuu. [Toustue obnactu onpeaeneHus, 00J1acTH 3HaUYCHUM.
MonotounHble pyHkuuu. I'paduk pyHKUIMU.

Ouenka Ilokazamenu ouenku

3 Hano onpexnenenue Qynkuun.[IpuBeaens! npuMeps! U3 GU3NKH,
XUMHH, ONOJ0THH... JlaHO MOHATHE 00JIaCTH ONpeIeICHHS U 001aCTH
3HAYCHUU.

['padux dynkuuu. [IpuBeneHsr mpuMeps
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4 Hano onpenenenue Gyukuun.lIpuBenens npuMepsl U3 GUUKH,
XUMUH, OUOJIOTHH... JlaHO MoHATHE 00J1acTH OomnpeeiIeHUsI U 00JIacTH
3HaYeHu QyHKIMHU (TTOKa3aHbl Ha TpaduKax). YKazaHbl CIIOCOOBI
3ananud QysHkiuu. Jlano onpenenenue rpaduka QyHKIUU. U YKa3aH
ITOPUTM

noctpoenus. Jlanel onpesneneHus: MOHOTOHHbBIE (DYHKIIUU:
BO3pacTarolell niM yosiBaromen (yHKIUH, IPUMEPHI

5 Hano onpenenenue Gyukuun.lIpuBenens npuMepsl U3 GU3UKH,
XUMUH, ONOJIOTHH... JlaHO MOHATHE 00J1aCTH ONpeeeHUS U 001aCTH
3HaueHUM PyHKIUU (MOKa3aHbl Ha rpadukax). YKa3aHbl ClIOCOObI
3aaHust PyHKIUU

Jano onpenenenue rpaduka GyHKIMH. U yKa3aH alfOPUTM
noctpoenust. Jlansl onpenenenusi: MOHOTOHHbIE (PYHKIUU:
BO3pacTarolel U yObIBaroIe GyHKIIMU. , 0COOEHHOCTH Ipaduka
MOHOTOHHBIX (DYHKITHI PUMEPHI

3ananue Ne2

Omnpenenenre mokazaTenbHON GyHKIMH, TpauK MOKa3aTeIbHONW (QYHKIMH (OCHOBaHUE
OOJBITIe €TMHUIIBI, OCHOBAHKME MEHBIIIE STUHUIIBI)

MEePEUYHCIUTh BCE CBOWCTBA U MMPUBECTU MTPUMEPHI

Ouenka Ilokazamenu ouenku

3 Jlano onpenenenue nokaszarenbHoi ¢pyHkuuu. [IpuBeneHsl npuMepsl
U3 (pU3UKHU, XUMUHU, OUOJIOTHH... JJaHO TTOHSTHE 00IaCTH ONpeIeeHUs
1 00jacTu 3HayeHui GyHKIMU (ITOKa3aHbl Ha rpaduKax). YKa3zaHbl
criocoObl 3a1anus GyHKIMU. PaccMOTpeHbl CBOMCTBA MOKAa3aTeIbHON
(GYHKIIUU ¢ OCHOBAHUEM OOJIbIIE €TUHULIBI

4 Jlano ompenenenue nokaszarenbHoi GyHkimu. [IpuBeneHs! npuMepsl
13 QU3UKHA, XUMHUH, OUOJIOTHH... JlaHO TTOHATHE 00JIACTH ONpeIeTICHHUS
1 o0yacT 3HayeHu# GyHKIMH (MMOKa3aHbl HA rpaduKax). YKa3aHbl
croco0bl 3a1aHus GyHKIMU. PaccMOTpeHbl CBOMCTBA MOKa3aTeIbHOM
(GyHKUIMU ¢ OCHOBaHUEM OOJIbIIIE €IMHULIBI ; C OCHOBAHUEM MEHbIIIE
CIMHUITBI

5 Jlano ompenenenue mokazarenbHoi GyHkmn. [IpuBeneHb mpuMeps
u3 U3k, XUMUU, OMOJIOTHH... JJaHO TTOHSITHE 00IACTH ONIPEACIICHUS
1 o0nacT 3HaueHu# GyHKIMH (MOKa3aHbl Ha Tpadukax). YKa3zaHbl
crocoObI 3a1anus GyHKIIMU. PaccMOTpEeHBI CBOMCTBA MTOKA3aTEIbHON
GbyHKIHUU ¢ OCHOBaHUEM OOJIBIIIE €IMHUILIBI ; C OCHOBAHUEM MEHbIIIE
eaunHuIlbl Jlano onpenenenue rpaduka GyHKIUY. U

yKa3aH aJIfOPUTM MOCTPOEHUSI.
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.12 ucnonp30BaTh NOHATHE (PYHKIMU AJI ONUCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJIMYMH;
3aganue Nel

[TonsiTHs HanbosblIee 3HaUYeHUEe (DYHKIIMH, HAUMEHbIIIee 3HaUeHHE (PYHKIUU.
MakcumanbHOE 3HaY€HHUE (PYHKIIMN, MUHUMAJIbHOE 3HaY€HHE (PYHKIIUN

[Ipumepsl ¢ peleHus MU WK ¢ 00BbICHEHHEM

Oueuka Ilokazamenu OUEHKU

3 JlaHbI onipeieNIeHHs TIOHATHH: HanOoJIbIlee 3HaUeHNEe (DYHKITHUH,
HanMEHbIIIee 3HaUeHUE (HYHKIIMH; MAaKCUMaIbHOE 3HaUCHHE
byHKIUH,

MUHHUMAaJIbHOE 3HaueHue GyHKIuH [IpuMepsl ¢ peIIeHUSIMU UITH C
00BSICHEHHEM

4 JlaHbl onipeieneHus MOHATUI: HanboJibllee 3HaYeHne (DYHKIIHH,
HanMeHbIllee 3HaUeHHE (PYHKINN; MaKCUMaJIbHOE 3HaYCHHUE
byHKIINH,

MUHUMaJIbHOE 3HaueHue ¢yHkuuu [Ipumep ¢ pemienuem mwiu
00BsICHEHUEM

5 JlaHbl onpeneneHus NOHATUI: HanboJibllee 3HaYeHne QyHKIHH,
HanMeHbIllee 3HaueHHe (PyHKINN; MaKCUMaIbHOE 3HAYCHHE
dynxuuwy,

MUHUMaJIbHOE 3HaueHue QyHKIuu [IpumMepsl ¢ perenneM nin
obwsacaenneM. ['paduueckoe n3odpaxeHue

JAunnakTuyeckasi eIMHULA JJIs1 KOHTPOJIA:
2.18 ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MIPAKTUYECKON JESTEIHHOCTU U
IMOBCEIHEBHOM KU3HU JJIA:
3ananue Nel (M3 TeKyero KOHTpOJIsi)

1 TIpakTnueckas padora Ne 7 Ha Temy: " Pemenue 3a1a4 u ynpakHeHUid HA
NpUMEHeHHe CBOMCTB CTENEHH ¢ AelCTBUTEIbHBIMHU MOKAa3aTeasaMu'"

(3axaHusA HA KAPTOYKAX - 5 3a/JaHUI 10 BAPDHAHTAM)

2 Buuucauts log,, 64 ¢ roumocrsio go 0,001, smas, uTo
lg 3 =0,4771, lg 5 = 0,6990.

BLIYHCAUTE l+|:}g5“~-l 15 ¢ Touwmocreio mo 0,001, ssas, 4rO
lg 3 =0,4771, lg 5 = 0,6990.

Beruuciantb

3 1) log, 16; 2) log, 64; 3) log, 2; 4) log, 1.
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Ouenka Ilokazamenu ouenku

3 1. BEIMOTHUTH MPaKTUYECKYIO paboTy (yKa3aTtb TeMy pabOThl, IEIb,
3a/1aud, PEUIUTh 3 3aJaHUS C KAPTOUYKH, CJIETIATh BHIBOI)
2. Pemute 3 npumepa co 2 u 3 3a1aHuii

4 1. BBINOJTHUTB NPAaKTUYECKYIO paboTy (yKa3aTh TeMy pabOThl, LENb,
3aJlayy, peluTh 4 3aJJaHus C KAPTOUYKH, CJENaTh BHIBO)
2. Pemute 4 npumepa co 2 u 3 3agaHuii

5 1. BImoTHUTH MpakTHYECKy 0 padoTy (yKa3aTh TeMy pabOThI, 1IETb,
3a/1a4M, PELIUTh BCE 3aJaHMUS C KAPTOUYKH, CJIETIATh BHIBOI)
2. Pemute 5 npumepoB co 2 u 3 3a1aHuil

JupakTudeckas eIMHUNA 1151 KOHTPOJIA:

2.20 pemath pallMOHAJIbHBIE, I0KA3ATEIbHBIE, JIOTAPU(PMUIECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUS, CBOASIIMECS K IMHEHHBIM U KBAJAPATHBIM, a TAKKE aHAJIOTMYHbIE
HEPaBEHCTBA U CUCTEMBI;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

[Ipaktrnueckas padora Ne 2 o Teme Penienue JIMHEHHBIX YPaBHEHU.

1) 2x-1=4-1,5x x—2 _x—8

2) x(x-1)=2x+5 ; *+3 =x+2

Ouenka Ilokazamenu oyenku

3 JlaHO omnpeneneHre paBHOCUIBHOCTH YPAaBHEHNH ; IPUBEACH IPUMEDP
PaBHOCWJIBHBIX YPABHEHHI U BBIITOJIHEHO PELICHHE JIBYX 3aJaHUI

4 JlaHO onpeneneHne paBHOCWIBHOCTH YPaBHEHUH ; IPUBEICH IPUMED
PaBHOCWJIBHBIX YPaBHEHUI U BBIMOJIHEHO PEIICHUE TPEX 3aJaHui

5 JlaHO onpeneneHne paBHOCWIBHOCTH YPAaBHEHNH ; IPUBEIECH IIPUMEDP
(mprMephl) paBHOCUIIBHBIX YPABHEHHI U BBIITOJIHEHO PEIIEHHUE BCEX
3aJJaHUN

3aganme Ne2
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[ToHATHE KOMILTIEKCHOTO Yuciaa. ['eoMeTprueckas HHTEpIIpETalys KOMIUIEKCHBIX YHCEIL.
ApPryMEHT U MOZYJIb KOMIUJIEKCHOTO YUCIIa
JleyicTBUS HaJ KOMIUIEKCHBIMU YUCIaMU

Oueuka Ilokazamenu OUEHKU

3 JlaHO OHATHE KOMIUICKCHOTO YHCIIa, TE€OMETPHICCKAs
HHTEpIIPETalns KOMIISKCHBIX YHCia

JleficTBUS HaJl KOMIUICKCHBIMU YHCIIaMHU (CIIOKEHUE U BBIYUTAHHE
KOMIUICKCHBIX YHCEIT )

4 JIaHO MOHATHE KOMIUIEKCHOTO YUCIIa, FEOMETPUYECKast
WHTEPOPETALNS KOMIUIEKCHBIX YUCEI. APryMEHT U MOAYJIb
KOMIIJIEKCHOTO

yucna. JleicTBust HaJ KOMILJIEKCHBIMU YUCIaMu (CIOKEHHE ,
BBIYUTAHUE U YMHOKEHHE KOMILJIEKCHBIX YUCE )

5 JlaHO TIOHATHE KOMIUICKCHOT'O YHCJIa, TeOMETpUIecKas
HUHTEpIIpeTalns KOMIIEKCHBIX YHCcesl. APryMEHT U MOAYJIb
KOMILJIEKCHOT'O YHCJIa

JlelicTBUS HAJl KOMIIJIEKCHBIMH YHMCIaMHU (CIIOKCHUS U BEIYUTAHHMS,
YMHOXEHUE , JIeJICHUE, BO3BEJICHUE B KBaApaT (Ky0) KOMIUIEKCHBIX
qucen )

3aganme Ne3 (M3 TeKyLIero KOHTPOJIs)
BrinosHeHne peneHnii KBaApaTHbIX YPaBHEHUN C OTPULIATEIIbHBIM JUCKPUMUHAHTOM.
OnpeneneHrne KOMILIEKCHBIX YACEI

2 2
Pemuth kBagpaTHbie ypaBHEeHUS 1) X 1 16=0; 2) X 1625=0; 3)

= ,
Bx“—4x4 3 =0;

) = R 2
gy 8% —4x+8 _o5 4372241 54 x° L 1p1-0

Ouenka Ilokaszamenu oyenku
3 JlaHo ompeneneHne KOMIUIEKCHOTO YUCa . Y Ka3aH FeOMETPUUECKUI
CMBICJT KOMITJIEKCHOTO YHCJIa ¥ PEIIeHO 3 JIF0OBIX YpaBHEHUS
4 JlaHO orpeniesieHne KOMIIEKCHOIO YKciia . Y Ka3aH T€OMETPUUYECKUN
CMBICIT KOMITJIEKCHOT'O YUCJIa U YEPTEKU; PEIIeHO 4 JIF0OBIX
YpaBHEHUS
5 JlaHO onpenesieHre KOMILIEKCHOTO YUCia . YKa3aH FeOMETPUIECKHAN

CMBICJI KOMIIJIEKCHOTO YMCJIa U PELICHBI BCE YPABHEHUS ; TIOKA3aHbI
Ha 4EPTEKE KOPHU YPABHEHHUS
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3ananue Ne4 (M3 TeKylero KOHTPOJIsi)

[Ipaktuueckas padora Ne 2 no Teme Pemienue TMHENHBIX YpaBHEHHI.
1.

Pewinurs ypaBHEHHE:!
1) (x+7)-3=2x + 14; 2) .1:2+-—2--1— =4+—I—;

PaBHOCUIIBHEI T ypaBHEHUS:

» 1) |2¢=1|=38 n 2x-=1=38;
3x-1_ 4.
[ 4 W Yy m——— =,
(x -3)(x-3)=3 (x - 9); 8
3.1) 2)
Ouenka Ilokazamenu oyenku
3 JlaHO onpenenieHre paBHOCUIBHOCTH YPABHEHNM ; IPUBEIEH ITPUMEDP
PAaBHOCWJIBHBIX YPABHEHHUU U BBINIOJHEHO PELIECHUE BYX 3aIaHUI
4 JlaHO onpenesieHre paBHOCUIBHOCTH YPABHEHUH ; IPUBEIEH IIPUMEP
PAaBHOCWJIBHBIX YPAaBHEHUI U BBIIIOJIHEHO PELICHUE TPEX 3aJaHUI
5 JlaHO onpenenieHre paBHOCUIBHOCTH YPABHEHUM ; IPUBEIEH ITPUMED
(mpuMephl) paBHOCUJIBHBIX YPABHEHHI U BBIITOJIHEHO PEIICHHUE BCEX
3a1aHUI

JAnnakTnyeckasi eIMHULA JJI51 KOHTPOJIA:
2.21 ucnons3oBath rpadUIECKUl METOJ] PEIICHUsI ypaBHEHU 1 HEPABEHCTB;
3ananue Nel (M3 TeKylero KOHTpOJIsi)

Haobpasure cxemarnuecku rpadpuk QyHKOUH M HAUTH eé 00-
JACTE onpe/ie/IeHUA ¥ MHOKECTBO 3HAYEHHIT; BRISACHHUTL, ABJIAET-
cA MH QYHKUHA BOo3dpacramomed (yOmiBawieit), orpaHHueHHOH
cBepxy (cumay):

1) y=(x-2)52) y=(x+1% 8) y=(x+2y% 4) y=(x-1)>.

IlepeuncnuTh CBOWCTBA U JaTh onpeaeneHus Jlate onpeaeneHue Bo3pacTaromen
(yOmIBaroIeit), orpaHnueHHON (PYHKIIUU WU TIOKA3aTh Ha IPUMEpPE

Ouenka Ilokazamenu ouenku
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3 BbInoaHUTh nocTpoeHue Tpex rpaduKoB U OTBETUTH Ha BOIIPOCHI ,
UCTOJB3YS TpaduK QyHKUNU : ABISETCS U (PYHKIUS BO3pacTaroLIei
(yObIBaro1el), yKa3aTh IPOMEXKYTKH MOHOTOHHOCTH, €CJIU OHU €CTh;
JaTh ONpE/IeIIeHNEe MOHOTOHHOM (DYHKIIMH U yKa3aTh 00J1aCTh
onpeae/ieHUs: M MHOKECTBO 3HAYEeHUN (PYHKIMH 3alUCaTh KaK
orpaHuyeHa (CBepxy, CHU3y) Kaxaas GyHkuus . /laTe onpenenenue
OrpaHU4YeHHON (DYHKIIMM WK [TOKa3aTh HA MPUMEPE

4 BbIoaHUTH OCTpOoeHNE TpeX Irpa)KOB U OTBETUTH HA BOIIPOCHI ,
UCTOJIb3Ysl TpaduK (PYHKIINY : SBIAETCS U QYyHKIHS BO3PACTAIOMICH
(yOmIBaroleh), ykazaTb MPOMEKYTKH MOHOTOHHOCTH, €CJIM OHU €CTh;
JIaTh OTNpEJeIeHHe MOHOTOHHON (DYHKIIMH U YKa3aTh 00J1aCTh
onpejae/eHUs] U MHOKECTBO 3HAYEHUI PYHKIIMM 3amucaTh Kak
orpaHuyveHa (CBepxy, CHU3Y) Kaxaas GyHkuus . [laTe onpenenenue
OrpaHMYeHHON (PYHKIMHU WM TTOKA3aTh Ha PUMEPE

5 BrImotHUTE TOCTpOeHUE BeeX TpadukoB HyHKIIMA U OTBETUTH Ha
BOIIPOCHI , UCTIONB3YS TpaduK: sBIAETCS U HYHKIHS BO3PACTAIOIICH
(yOmIBaro1ei), ykazaTb MPOMEKYTKH MOHOTOHHOCTH, €CJIM OHU €CTh;
JIaTh OTpeJIeICHHe MOHOTOHHON (DYHKIIMH U YKa3aTh 00J1aCTh
onpeJeJeHUs] M MHOKECTBO 3HAYeHUI PyHKIMH; 3a1IMCaTh KaK
orpaHudeHa (CBepxy, CHU3Y) Kaxaas GyHkuus . [laTe onpenenenue
OTPAaHUYCHHON (PYHKIIMH WM MMOKA3aTh HA IpUMeEpe

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)
1 dJamaua 1 Hats reoMmerpuieckoe onMUcAHNE MHOMKECTBA TOYeK KOop-
AMHATHOH ILJIOCKOCTH, YAOBJETBOPAKIINHX HePaBeHCTBY Jy-2x-6<0.

dagaya 2 Ilocrpouts rpaduk
byaxkuuu y=— (x - 1)° + 2.

CBOICTBa (PyHKIINU

Y yKa3aThb

9
3. Ucnonb3ys rpadguyeckuii METOA, peliuTh ypaBHEHHE X + 4 = - 6

OMBHK(I Hokazamenu OUEHKU

3 Pemeno ojHO 3a1aHKe ; BBIMOJIHEH YEPTEXK ; MOCTPOEH rpauk
KBaIpaTUYHON PYHKIMU, YKa3aHbI 3TAMbl IOCTPOEHUS; IEPEUUCIICHBI
BCE CBOMCTBA (DYHKIINH ;
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4 Peliensl 1Ba 3aaHUs ; BBIIOJIHEH YEPTEXK AJIsl IEPBOM 3a/1a4u;
MOCTPOEH TpaduK KBaApaTUIHON (PYHKIIMH, YKa3aHbI 3TaIlbl
MOCTPOECHUS; TIEPEUHCIICHBI BCE CBOMCTBA (DYHKIIMH

5 Pemiensl Bce 3a1aHus ; BBITOJIHEH YEPTEXK IS IEPBOM 3a/1a4H;
MOCTPOECH TpaduK KBAAPATUIHON (PYHKINH, YKAa3aHbI ITAIIbI
MOCTPOCHUS; IEPEUNCIICHBI BCE CBOWCTBA (DYHKIIMU ; 3aITUCaH BEPHBI
OTBET B 3 3aJlaHuU

JIuaakTH4ecKas eIMHNLA A5l KOHTPOJISA:

2.22 n300paxkaTh HA KOOPJAUHATHOM IUIOCKOCTH PEILIEHUsI ypaBHEHUH, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

3aganue Nel (M3 TeKylero KOHTPOJIsi)

[Ipaktuueckas padora Ne 3 M3o0paxeHue Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA
peLIEeHU YPaBHEHUN U

CUCTEM YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. |.

PemuTe HepaBeHCTBO -

2als #+1

2 2
2 Pemuth HepaBeHCTBO a) Y - X >0;b) V - x <0¢c)-V+ >0

, Pemmurs HepasencTBO x° < x°.

4 PemnTh HEPABEHCTBO U M300pa3nTh HA KOOPJIMHATHOM MIOCKOCTH PEILICHUE:
)2X+V-4<0;2)2X+6VY+12>0;3)X-3VY-6>0;

Oueuka Ilokazamenu OUEHKU

3 Pemens! nBa 3amanus . [lokazaHo penieHre Ha YUCIOBOU MPSIMOU
WJIM Ha KOOPAUHATHOM M1ockocTy U OTBeET 3anucaH ciioBamu ( K

IIPUMEPY, PELICHUEM HEPABEHCTBA SBJISIETCS MOJIYILIOCKOCTD WIIH

4acTh IJIOCKOCTH, PACIIOJIOKEHHYIO.. U YKa3aHO NMPUHAIIEKHOCTh
I'PaHULIbI JAHHOMY MHOKECTBY PEIICHHUI WU HET.)

4 Pewrens! Tpu 3amanus . [lokasano penreHre Ha 4YMCIOBOU MPAMON
WJIU HA KOOPAUHATHOM MI0ocKOCTH U OTBET 3amucaH clioBaMu ( K
IIPUMEPY, PEIICHUEM HEPABEHCTBA SIBJISIETCS MOIYIUIOCKOCTD WIIH
4acTh INIOCKOCTH, PACIIOIOKEHHYIO.. M YKa3aHO IPUHAIJIEKHOCTD
I'PaHULIBI JAHHOMY MHOKECTBY PEIICHHUI WU HET.)
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5 Pemens! Bece 3amanus . [Ioka3aHo pemieHre Ha YMCIIOBOW NPSIMOU WIIH
Ha KOOPJMHATHOM MIIOCKOCTH M OTBeT 3amucaH cioBaMu ( K
MIpUMEPY, PELICHHUEM HEPABEHCTBA SIBJISIETCS MOITYIIOCKOCTh WU
4acTh IJIOCKOCTH, PACIIOJIOKEHHYIO.. U YKa3aHO MMPUHAIIIEKHOCTh
I'PAaHUIIBI TAHHOMY MHOKECTBY PEIICHUIN WU HET.)

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)
[IpakTuueckas padora Ne 5 Penienre npuMepoB Mo aaropuTMy 0 TEME: PEIICHUE
YPaBHEHUW U HEPABEHCTB.

Pemrutt ypaBHenue 4% = 21V3

1 " 3amucarh aJITOPUTM PEIICHUS

2 Pemnth HepaBeHCTBO @) Y - 2 X > 0;

b)
2
v+ ¥+ <0 y + X <0 3anucarb alropuT™ perieHus

Jagmaua 1 Hath reoMeTpHvuecKoe onucaHne MHOXKeCcTBa TOYeK KOoop-

AMHATHOM IJIOCKOCTH, Y/IOBJIETBOPAIOIIHX HepaBeHCTBY 3y — 2x — 6 < 0,
3

Ol(eHKa Hokazamenu OUEHKU

3 Pemens! nBa 3amanus OTBeT A1 2 U 3 3a/1aHMi 3anKcaH cioBamu (K
puMepy, pEIICHHEM HEPAaBEHCTBA SBJISICTCS MOIYIUIOCKOCTh WITH
4acTh MJIOCKOCTH, PACIOJIOKEHHYIO.. M YKa3aTh TPaHUIIA
MPUHAJICKUT JaHHOMY MHOXKECTBY PEIICHUHN WU HET.) 3anucaH
JITOPUTM PEIICHUS

4 Pewtensl Tpu 3amanus OrTBer 115 2 U 3 3aaHUM 3aMUCaH caoBaMHu ( K
IpUMEpPY, PELLICHHEM HEPABEHCTBA SIBJISIETCS MOIYILUIOCKOCTh HIIH
4acTh MJIOCKOCTHU, PACIOJIOKEHHYIO.. H YKa3aTh I'PaHUIIA
MPUHAIICKUT JAHHOMY MHOXKECTBY PEIICHUI WIIA HET.). 3anucan
QITOPUTM PEIICHHUS

5 Pemiensl Bce 3ananust OTBeT 11 2 U 3 3a/1aHuii 3anucaH cioBamu ( K
MIPUMEPY, PEIICHUEM HEPABEHCTBA SIBJISIETCA MOJIYILUIOCKOCTD WIIH
4acTh IJIOCKOCTH, PACIIOIOKEHHYIO.. M YKa3aTh I'PaHUIIA
MPUHAJJICKUT JAaHHOMY MHO>KECTBY PEIICHUI WM HET.) 3anucaH
AJTOPUTM PELIECHUS

3ananue Ne3 (M3 TeKymero KOHTPOJIsi)
[Ipaktuueckas padora Ne 4 M300paxeHue Ha KOOPUHATHOM IJIOCKOCTH MHOKECTBA
pElIeHNi HEPaBEHCTB C ABYMsI IEPEMEHHBIMHU.
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Pemiths HEpaBeHCTBA b 3amucaTh aNrOPUTM PEIICHUS:

b £}
a)V-2X>0;b)2y+X<0¢)2Y-* <0d)3Y+2X<0;e)dV+ * >0

Ouenka Hlokazamenu ouenku

3 Pemrensl nBa 3aganus OTBeT 11 2 U 3 3aaHUIM 3alIMCaH CJIOBaMu ( K
puMepy, peIlIeHHEeM HEPaABEHCTBA SIBJISICTCS MOTYILUIOCKOCTh HIIH
4acTh MJIOCKOCTH, PACIOJIOKEHHYIO.. M YKa3aTh TPaHUIIA
MPUHAJICKUT JaHHOMY MHOXKECTBY PEIICHUHN WJIM HET.) 3anucaH
QITOPUTM PEIICHUS

4 Pemiens! Tpu 3aganus OrBer 17 2 U 3 3a7aHU 3aNIMCaH CJIOBaMHU ( K
pUMeEpy, PEIIEHHEM HEPABEHCTBA SIBJISIETCS MOIYILUIOCKOCTh WIIH
4acTh MJIOCKOCTH, PACIOJIOKEHHYIO.. U YKa3aTh I'PaHULIA
MPUHAJIEKUT JAHHOMY MHO>KECTBY PEIICHUIN WU HET.). 3anucal
QITOPUTM PEIICHUS

S5 Pemiensl Bce 3ananust OTBeT 111 2 U 3 3a/1aHuil 3anucaH cioBamu ( K
MIPUMEPY, PEIICHUEM HEPABEHCTBA SBIISIETCA MOJIYILIOCKOCTD WIIH
4acThb IIOCKOCTH, PACIIOIOKEHHYIO.. M YKa3aTh I'PAHULA
MPUHAJJICKUT JAHHOMY MHO>KECTBY PEIICHUIN WU HET.). 3anucal
AJNTOPUTM PELIEHUS

JAuaakTH4ecKas eIMHNLA 1151 KOHTPOJISA:

2.28 onuceIBaTh B3aMMHOE PACIIOIOKEHUE MTPSMBIX U IIJIOCKOCTEN B POCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJIEHUS 00 TOM PacloIOKEHUH;

3amanue Nel (M3 TeKylero KOHTPOJIsi)

1 IIpakTtuueckas padota :Ne 11 IleprnieHIUKYIApHOCTD MPSIMON U TIOCKOCTH.

CroabKO rpaHeil, NEpHNEeHAHKYJIADHEIX K ILIOCKOCTH OCHOBAHHMA, MO-
erT uMeTh nupamuga’?

2 CymecTByer JiM NpHaMma, ¥ KOTOpo#: a) DokoBoe pebpo mepneHiHKY-
JAPHO TOJBKO OfHOMY pebpy ocHoBanmus; 6) Toabko ogHa OoroBas
rpaHb NepHeHAMKYJIAPHA K OCHOBAHHIO?

Ouenka Ilokazamenu ouenku

OtBetuTh Ha 1 Bompoc U 06 bSICHUTE, UCTIONB3YS YEPTEK

yu CYliecTsyer Jiu NmpuaMa, y KOTOPoii: a) GokoBoe pebpo nepneHAMKy-
JIEpHO TONBKO ofHOMY pebpy ocHoBanmsa; 6) Toabko ogHa OoxoBas
rpaHb NepreHAHKYIAPHA K OCHOBAHHIO?
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4 OTBeTuTh Ha JBa BONpoca U 00 bACHUTD, UCTIONB3YS TEOPUIO UITU

yepreyk CKOMBKO rpaHed, MepIeHAMKYNAPHBHIX K IUIOCKOCTH OCHOBAHWH, MO-
p *MeT mMeTh nHpamuzpa?

yomu CviecTByer Jii mpuama, y KOTOPOM: a) GokoBoe pebpo HepneHpuKy-
JASPHO TONBKO ofHOMY pebpy ocHoBanuda; 6) ToabKo oxHa GorkoBan
rpaHbk NepHeHAHKYJIAPHA K OCHOBRAHUIO?

5 OTBeTUTH Ha BCE BOMPOCH! U 00 bACHUTD, UCTIONB3YS TEOPHIO.

CrojBKO rpﬁHeI-/'!. MNEePHNeHIHKYJIAPHBIX K IIJMOCKOCTH OCHOBAaHWA, MO-

[Toka3aTh PELICHUS HA UEPTEHKAX er miers npamsnza?

u Cyumecrsyer am npuama, y KoTopoi: a) G0xkosoe pebpo mepneHgHKy-
JAPHO TONABKO ofHOMY pebpy ocHoBanus; 6) ToabKo ogHa OoKoBas
rpaHb NepHeHAHKYJIADHA K OCHOBAHHIO?

JugakTHyecKas eIMHNLA A1 KOHTPOJISA:
2.29 aHanu3UpOBaTh B NPOCTENIINX CIyUyasiX B3aUMHOE PACIOIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;
3apanue Nel (M3 TeKyero KOHTpOJIsi)
Pemuts 3anaun

! Hagosure Bce mapbl CKpeImqUuBaAIKXca (T. e. IPHHAIIEKALIHX CKpe-
IHBAIONIHMcA NpAMEIM) peGep Terpasapa ABCD. CKoOIBKO TAKHMX mAap
pebep umeer Terpasgp?

2 Hepes Touky O nepecedeHHa AUAroHANElH KBaapaTa, CTOPOHA KOTODPOI'O
paBHa a, nposBefeHa npamas OK, HepneHAMKYJAAPHaA K ILIOCKOCTH
kBaaparta. Hafizure paccroanse oT Touku K O0 BepmMH KBajaparTa,

ecin OK = b.

Ouerma Ilokazamenu OUEHKU

3 PEHINUTD 1 3AJTAYY no TeMe: B3aUMHOE pacIoloKeHHe JIBYX
npsAMBIX B TpocTpaHcTBe. [TokazaTh Ha yepTexkax JlaTh onpeneneHue
NapajieIbHBIX MPSAMBIX Ha IJIOCKOCTH U MapAJIICIbHBIX INIOCKOCTEH
B IIPOCTPAHCTBE.

4 PELLINTD 2 3AJAYU (PemnTh npu 4ucI0BOM 3HAUEHUH a U b
(uncnoBble 3HaUeHUs a U b - cBou )/ [lokazaTe Ha uepTexax Jarh
onpeereHNe NapajulesIbHbIX MPSAMbBIX HA INIOCKOCTH U MapajuleIbHbIX
IJIOCKOCTEN B IPOCTPAHCTBE.
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5 PELIUWTD 2 3AJAYM (pemienne BTOpOit 3aa4u 1oka3aTh B 001eM
Buje)/ [lokazare Ha yepTexax. JaTh onpeneneHue napaiebHbIX
IPSIMBIX Ha TUIOCKOCTH M MapaJljIeNIbHBIX TUIOCKOCTEH B MPOCTPAHCTBE.

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)

[IpakTuyeckas padora Ne 12: Pernenue 3aa4 v yrpaxHeHUM Ha TEPHEHIUKYISIPHOCTh
JBYX ITIOCKOCTEU
Pemmnts 3amauy

] BepHO A1 yTBep@AeHHE: €CJH [Be NPAMBIE B MPOCTPAHCTBE NEepHeHan-
KYJADHBI K TPeTheH NPAMOI, TO 9TH NPAMEIE Tapaineilbssl? BepHo nu
ATO YTBEep)KAeHHe NPH YCIOBHH, YTO BCe TPH INpAMBIE JeKaT B OLHOMH
ILJIOCKOCTH?

> IlapannenbHble MPAMBIE b ¥ ¢ JeMXKAT B IUIOCKOCTH O, & IPAMAH a Nep-
MeHINKYIApHa K npamoit b. Bepro 1M yTBepmgeHHe: a) npsMas a
neprnedgHKyAgpHA K IpAMOi ¢; 6) NpAMad a mepeceKaeT MIOCKOCTL o7

NMan napannenenunen ABCDA B,C,D,. HoxkamxuTte, 4TO:
a) DC L B,C, u AB L A, D,, eecain £BAD = 90°;
6) AB 1 CC, n DD, | AB,, ecin AB | DD,.

Ouenka Ilokazamenu ouenku

3 EcTp ananu3 (mpocTeimmuii cirydaii) B3aMMHOTO PACTIOIOKEHHUS
00BEKTOB B IPOCTPAHCTRBE;.

OTBeT nan Ha 1 3a7aHwe ¢ TOSICHEHUSIMH , UICTIOJIB30BaH YEPTEK (
MOKa3aHbl Ha YePTEKaX B3aUMHOE PACIONIOKEHNE OOBEKTOB)

4 EcTb ananu3 (mpocreifiire HECKOIbKO CIy4aeB) B3aUMHOTO
pacmoioKeHHsI OOBEKTOB B MPOCTPAHCTBE;.

OTBeT 1aH Ha 2 3a/1aHus C TTOSICHEHUSIMHU , UCTIOJIb30BaH YEPTEX (
MOKa3aHbl HA YEPTEkKaX B3aUMHOE PACTIONIOKEHHE OOHEKTORB)

5 Ectb ananm3 (Bcex ciydaeB) B3aMMHOI'O PACIIOIOKEHUSI 00bEKTOB B
IPOCTPAHCTBE;.

OTBeT AaH Ha BCE 3aJjaHUE C TIOSCHEHUSAMH , HCTIOJIB30BaH YEPTEK
WTH YePTEKH

( moka3aHbl Ha YEpPTEkKAX B3AaUMHOE PACIIOIOKEHHE OOBEKTOR)
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.30 u300paxxaTh OCHOBHbIE MHOTOIPAHHUKHU U KPYTJIbIE TENA;

3apanue Nel (M3 TeKylero KOHTpOJIsi)

HaliTi nonHyro NOBEpXHOCTH MPSIMOYTOJIBHOIO Napauienenunena. Caenare yeprex

a) a=11, b=12, h = 15; 6) a=3VJ2, b=+5, h=1010;
B) a=18, b=543, h=13; r]a=3%, b=4+/5 h=0,96.

2 HamepeHHA TNPAMOYTOJBHOI'0 Iapajjefienunena paBEe 8 cMm, 12 cm
¥ 18 cm. Haidigure pefpo kyba, o6bemM KoTOoporo paseH o6beMy 3TOTO
napaJiienenunesna.

OueHKa Hokazamenu OUEHKU

3 PEHIUTE JIKOBBIE 3 3AJJAYUN. 3anucars GopMyibl U OOBICHUTD
HaXO0XKJeHUuEe OOKOBOW U MOJHOM MOBEPXHOCTEN MPSIMOYTOJILHOTO
napasuleJenunes1a.

4 PEHIUTE JIKOBBIE 4 3AJJAYUN. 3anucats GopMyIibl U OOBICHUTD
HaXOXJIeHUEe OOKOBOM U MOJIHON MOBEPXHOCTEN MPSIMOYTOILHOTO
napajuielieluneaa.

5 PEIIUTE Bce 3AJJIAYMN. 3anucats GopMysbl U OOBICHUTD
HaXO0XJIeHHUE OOKOBOM U MOJIHOW MOBEPXHOCTEN MPSIMOYTOJIBHOTO
napayenenunena.. OObsICHUTH BEIYHUCIEHNE 00beMa
IPSIMOYTOJIBHOTO Tapajuiesenurnena u Kkyoa

3aganue Ne2
Onpenenenrne MHOTOTpaHHUKA, BUJIbl MHOTOIPAaHHUKOB. Pa3BepTKH U MOCTpPOCHUE
IPaBUJILHOM MPU3MBI; OOKOBas M MOJIHAS TOBEPXHOCTH MHOTOTpaHHUKA.

OueHKa Hokazamenu OUEHKU

3 JlaHo ompenesieHre MHOTOIpaHHUKa, IEPEUUCIICHBI BUIbI
MHOTOTPaHHUKOB, pedpa, rpaHu Pa3BepTku u gaHO omnpeeeHue
BBIITYKJIOT'O MHOTOTPaHHUKA,

MPaBUWJIBHOTO MHOTOTPaHHUKA , AITOPUTM TTOCTPOCHHUS IPABUIILHON
TIPU3MBI; HaliZIeHBI OOKOBAs U TIOJTHAS IOBEPXHOCTH MHOTOTPAHHHUKA
(mpu3MBbL: KyO, TapajIe/IeTHIe ).
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4 JlaHO onpenesieHne MHOTOIPAHHMKA, TIEPEYNCIIEHBI BUJIbI
MHOTOTpaHHUKOB, pedpa, rpanu Pa3BepTku U JaHO oNpeaesieHue
BBIITYKJIOTO MHOI'OTPaHHUKA,

IIPaBUJIBHOTO MHOTOTPAHHUKA , AITOPUTM IIOCTPOCHHUSI IPABUIIBHON
IPU3MBbI; HaliZIeHbl OOKOBAs U MOJIHAS TOBEPXHOCTH MHOTOIPAHHHKA
(mpu3MBI ¢ OCHOBaHUEM 4-yTOJBHUK, 6-yTOJIbHUK). IPABUIIbHOMN
nupamMuibl (OCHOBAHHE - KBaIPaT) ; AITOPUTM BBIYMCICHHSI OOKOBOM
U

IIOJIHOW ITOBEPXHOCTH NMPABWIBHON MUPAMUIBI

5 JlaHO omnpenesieHne MHOTOIPAHHMKA, TIEPEYNCIIEHBI BUJIbI
MHOTOTpaHHUKOB, peOpa, rpaHu Pa3BepTku U JaHO ONpeaesieHUe
BBIITYKJIOT'O

MHOTOI'PaHHHKA,IPABUIIBHOTO MHOTOTPaHHUKA , AITOPUTM
MOCTPOEHUS TPaBUIILHOM MPU3MbI; HaliJIeHbl OOKOBAasI U MOJTHAs
MOBEPXHOCTU MHOTOTpaHHUKA(MPU3MBbI C OCHOBAaHUEM 4-yTOJIbHUK,
6-yroJIbHUK). TUpaMu/ia , JaHO MOHSTUE aro(eMBbl,

aJITOPUTM BBIYUCIICHUSI OOKOBOI M MOJIHOM MTOBEPXHOCTH MPaBUIBHOMN
nUpamMuabl

JAunakTnyeckasi eITMHULA JAJI51 KOHTPOJIA:
2.31 BBINIOTHATH YEPTEKU O YCIOBUIM 33/1a4;
3ananue Nel (M3 TeKymero KOHTpOJIsi)
[Ipaktuueckas padora Ne 12: Pemienue 3a1a4 u ynpaxHeHUH HA TIEPICHAUKYJISIPHOCTh
IBYX TUIOCKOCTEMN
Pemute 3agaun

1. Cymma Bcex pebep napannenemmnena ABCDA,B,C,D, pasra 120 cwm.
Haiignre xa)zoe pebpo mapatnenenunena, ecnm 48 2 BC 5
é o S P i BC 5’ BB, 6

2 Bepmunst A ¥ B rpanenun ABCD jnexaTt B NJIOCKOCTH O, a BePIIHHE C
u D He nexar B aToH maockocTH. Kak pacnmonosena npamada CD oTHoO-

CHTENLHO NJOCKOCTH O, ecJH 0Tpe3ok AB aABaderca: a) OoCHOBaHHEM
Tpanenuu; 6) GoKOBOM CTOPOHOH TpameruH?

Ouyenka IHokazamenu oyenku

3 PEIHIUTD oany 3agauy. [loka3atb uiu nepeuncinTh Bce pedpa
napaienenunena. O0bsICHUTH pellIeHUe OJJHOM 3a1aun. YepTex
o0s13aTelieH
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4 PEHINUTD 2 3agaum. [lokazaTs niau nepeyucinTh Bce pedpa
napaienenuneaa. OObsICHUTH pellieHne IBYX 3a1a4. YepTex
o0s13aTeeH

5 PEHIUTD Bce 3axauu [lokazats win nepedyncinuTh Bce pedpa
napayenenunena. OOBSICHUTS PEIICHUE BceX 3a1a4d UepTex
oOsi3aTeneH

3ananue Ne2 (M3 TeKylero KOHTPOJIsi)
PEIINTD 3ATAYY (noka3ath Ha yepTexkax) 1) _
2> 'Touku A, B, C 1 ) He JeXXaT B OAHOHN IIJIOCKO-

ctH. a) Moryr 13 Kakue-TO TPM U3 HUX JIeXKaTb
Ha oxHOM mpamon? 6) Moryr gun npsavele AB
1 CD nepecekatscsi? OrBer oGoCHYHTE.
Hokaxxure, 4T0 Yepes Tpu JaHHBIE TOYKH, Jie-
Kalgue Ha IPAMOM, NPOXOJAHUT ILJIOCKOCTB.
CKOJIBKO CYIHECTBYET TAKHMX IIJIOCKOCTEeH?

3 BepHO JaHM, YTO HpsiMas JEMKUT B IUIOCKOCTH NAHHOrO TPEYToJbHHMKA,
ec/ii OHA: 4) HepeceKaeT ABe CTOPOHLI TPeYyroasHHKa; 0) Dpoxogut
yepes ONHV H3 BEDIIMH TDEVIoJIbHHKA?

Ouyenka Ilokazamenu oyenku

3 PEHINUTD 1 3AJIAYY (moka3aTh Ha yepTexkKax): MOTYT JIU KaKHe-TO
TPH TOYKH JIeKaTh Ha OJJHOM npsiMoi. [Tokazath 1 0OBSICHUTH
MoryT 11 npsiMble IEPECEKATHCH.

4 PEIINUTD 2 3A/TAYM (noka3arh Ha 4epTEkKax) MOTYT JIU KAaKUE-TO
TPH TOYKHU JIKATh HA OJHOM npsiMoi. [lokazath u 00bsICHUTE.MoOryT
JIV TIPSAMBIE TIEPECEKATHCA.

5 PEHIUTD Bce 3AJIAYMH (nokaszath Ha YepPTEX)KAX) MOTYT JIM KaKue-
TO TPH TOYKH JIeXKaTh Ha OTHOM mpsiMoil. [Tokazats u 00BSICHUTH;
MOTYT JIM KaKHE-TO TPU TOUYKH JIE)KATh HA OHOU npsAmoit. 1 ectpb
JI0Ka3aTeJbCTBO BTOPOM 3a/1auu:

Jokaxxkure, 4TO Yepe3 TpH JaHHBIE TOYKH, Jie-
)Kalue HA IIPAMON, INIPOXOAUT IJIOCKOCTb.
CKOJBKO CYIHEeCTBYET TaKHX ILJIOCKOCTen?
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3ananue Ne3 (M3 TeKyero KOHTpOJIsi)

BbInoHUTB YepTe:Ku N0 YCJA0BUIM 32/1a4;

1 3agaua. Jlansl BeKTOpa a, B U C. (JaHHBIE CBOU: JUIMHY U HAIIPaBJICHUE KaXIO0TO
BEKTOpA a, B U € BBIOPATh CAMOCTOSITENBHO )

[Toctpouts BekTop 1) 2a-4 B+ 0,5 c; 2) - Sa + 2B. YKa3arh 3Tarbl IOCTPOCHUS

2 3agayva. [Toctpouts BekTop (-2a - 0, 75 B + 1,5 ¢) (1aHHbIE CBOM: JJIUHY U HAMPABJICHUE
KaXXI0r0 BEKTOpa a, B U € BEIOpATh CAMOCTOSATEIIHHO )

3 3agaua [loctpouts Bektop (-2,5 a + 0,25 B - 3,5 ¢) (HaHHbIE CBOU: JJIUHY U
HampaBJI€HUE KaXJI0T0 BEKTOpa a, B M € BBIOPATh CAMOCTOSTENBHO )

Ouemca Hokazamenu OUEHKU

3 JlaTh onpenenenuie BeKTopa; JaTe onpeneiaeHne KOJUTMHEAPHOTO
BEKTOpA, COHANPABIEHHOTO U
Pemts oniHy 3amady. (YKaszaTh Tabl HOCTPOCHMS)

4 Jlate onpenenenne BekTopa; JlaTe onpeneneHne KOJUIMHEAPHOTO
BEKTOPA, COHANPABICHHOTO U
Pemute aBe 3amaun ( Yka3arh 3Tansl MOCTPOCHMUS )

5 artp onpenenenue Bekropa; larte onpeneneHne KOJUIMHEAPHOTO
BEKTOpPA, COHAMPABICHHOTO; MPOTUBOHAMNPABICHHOTO BEKTOPA U
Pemnts Bce 3agaun (YkaszaTh ATarbl TOCTPOCHHUS)

3ananue Ned
[TonsTue BekTopa. JleicTBUs Ha BEKTOpaMU

OI(EHKa Hokazamenu OUEHKU

3 Jlano nousitue BekTopa. JlefcTBus HaJ BEKTOpPAMU: aJITOPUTM
MOCTPOEHUSI CyMMBbI HECKOJIbKUX BEKTOPOB, TOCTPOEHUE PA3HOCTH
JIBYX BEKTOPOB

4 JlaHo nonsTre BexTopa. JlelcTBrs HaJ BEKTOPAMH: AJITOPUTM
IIOCTPOECHUS CYMMBI HECKOJIBKMX BEKTOPOB, IIOCTPOEHUE PA3HOCTH
JBYX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha yucio Ecte npasuna
IIOCTPOECHUS BEKTOPOB U PELICHBI IPUMEPHI

5 JlaHo noHsTHe BekTopa. JleMcTBUA Hal BEKTOpAMU: AIITOPUTM
IIOCTPOEHUSI CYMMBI HECKOJIBKMX BEKTOPOB, IOCTPOEHUE PA3HOCTH
JBYX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha YyuCI0 EcTh npaBuia
IIOCTPOECHMS BEKTOPOB U pelIeHbI TpuMeps! 1Ipoasuio
MHOTrOyToJIbHUKA. [Ipumep

3ananue Ne5 (M3 TeKyero KOHTpOJIsi)
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[IpakTudeckas padora Ne 13: Permenue 3a1a4d Ha onpejieiieHue KOOPANHAT BEKTOPOB.

Bonpocsr m 3anaum

B rerpasgpe ABCD Touxku M, N u K — cepe-
aHHEBl pebep AC, BC nm CD cooTBeTcTBEeHHO,
AB=3c¢cMm, BC=4cn, BD =5 cm. Haitgure

AJJIHHEI BEKTOPOB.
—t — — — - -

a) AB, BC, BD, NM, BN, NK;
6) CB, BA, DB, NC, KN.

Yupoctate: a) 2(m+n)-3@4m-n)+m; 6) m-3(n-2m+ p)+

+5(p - 4m).

2
Hausl BekTOpHI 4 {3; —5; 2}, b {0; T; -1}, E{g :0;0 }u d {-2,7; 3,1; 0,5}.
HaiiauTe KOOPAMHATHI BeKTOpPOB: 4) a +b;6) a+¢; B) b+c¢; 1) d + b
n) d+a; e)a+b+c; w)b+a+d; 8) a+b+c+d.
3.
Ouenka Hokazamenu ouenku
3 Pemena onHa 3amaya. 3anuvcaHbl IpaBuiia BHINOJHEHUS I€UCTBUIN Hal
BEKTOpPaMHM, 33ITaHHBIMHA KOOPJAMHATAMH Haudajia BEKTOpa U KOHIIA
4 Pemuiensl nBe 3aaun. 3anucaHbl IpaBUiia BHITIOTHEHUS IEUCTBUNA Hal
BEKTOpaMH, 3aJJaHHBIMUA KOOPJUHATAMHU Hayaja BEKTOpa U KOHIIA
5 Pemensl Bce 3aaun. 3anucanbl NpaBuiia BBIOJIHEHUS ACHCTBUNA HAll
BEKTOpPaMHM, 33IaHHBIMHA KOOPJAMHATAMH Haudajia BEKTOpa U KOHIIA

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:
2.32 cTpouTh OpOoCTENIINE CEUeHHSI Ky0a, TPU3MBbl, TUPAMHU/IBI;
3apanue Nel (M3 TeKyIero KOHTpOJIsi)
Pemute 3anaun
1 TlocTpouth ceuenne Kyba mapaiielbHOe OOKOBOM rpaHy KyOa v HaWTH €ro MIomas (
JaHHbIE CBOM ISl JUTMHBI pedpa )
2 Tloctpouts ceuenue kyda npoxosiiee yepes peopo BC u A1/]1; naittu ero miomanb (
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JTaHHBIE CBOU JJIs JJTMHBI pedpa )

Ouenka Ilokazamenu ouenku

3 [TocTpoeHnsl yka3zaHHbIE ceueHHs KyOa. YKa3aHbl 3Tallbl HOCTPOCHMUS;
Haiigena nmomans ceueHus. PelieHus qanel ¢ MOSICHEHUSIMHU U C
00BSICHEHHEM

4 [TocTpoeHbl ykazaHHbIE CEUCHHS Ky0a. YKa3aHbl ATallbl TOCTPOCHHUS;

Haiinena minomanes ceuenusi. Pemienust 1aHbI ¢ MOSICHEHUSIMU WJIH C
00BSICHEHHEM YKa3aHbl dTallbl TIOCTPOCHUS U HaliJIeHa IIomaas B 1)
3a/1aue Ui BO 2)

5 [TocTpoens! ykazaHHble ceueHus KyOa. YKa3aHbl dTallbl TOCTPOCHHUS;
Hailinena miomanb ceueHus. Pelienns naHbl ¢ MOSICHEHUSIMU UJIH C
0OBSCHEHHEM YKa3aHbl ATaIlbl TIOCTPOCHUS U HalJIeHa IUIONIAb BO

BCCX 3aJadax

3ananue Ne2

[TocTpouTs ceueHune napasuiesienuiea napajieabHoe O0OKOBOM rpaHu napasiiesenurneia
Y HaWTHU ero 1iomaap ( JaHHbIE CBOM JUIs JJIUH pedep (A
JUTMHBI, IIUPUHBI U BBICOTHI 3HAYEHUS CBOH )

2 TlocTpouts ceueHue napauenenuneaa npoxozgsauiee yepes peopo BC u Al/11; naittu
€ro Iiowaas ( JaHHbBIE CBOU
U1 JUTAH peOep (U1 JUIMHBI, IIUPUHBI U BHICOTHI 3HAUYEHUS CBOH )

)
Ouenka Ilokazamenu ouenku
3 [TocTpoeHo cedeHue napaiecnuiea napauieibHoe 00OKOBOM
I'paHU MapajuieeuIea U BEIYUCIICHA TUIOIIA b
cedyeHus ( JaHHBIE CBOM JIs JJIUMH pedep )
4 [TocTpoeHo cedeHne napauieeuIie a maparieabHoe OOKOBOM I'paHH

napasjiesenune/ia i BEIYMCIeHa IO b
cedeHus ( JaHHBIE CBOU TSl ITTUH pedep )
2 IlocTpoeHo ceueHue mapajieenuie/ia Mpoxosiee yepes peopo
BC u A1/11; naiinena ero 1uiomasb ( JaHHBIE CBOU IS JJIMH pedep )
€CTh ONMCAHKE TIOCTPOCHUS CEUCHU N
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5 [TocTpoeHo ceueHne napauieenurea mapaiieabHoe O0OKOBOM I'paHH
napaijie/IeIIIea U BEIYUCIICHA TUIOIIA b
ceueHwus ( JaHHBIC CBOM JUTS IJTUH pedep )

2 TlocTpouTh ceueHre mapalieeIIeaa MPoXoAsaIiee yepe3 peopo
BC u A1/11; nalinena ero miomaas ( JaHHBIE CBOM JJIsI IJIUH pedep )
YKka3aH arOpUTM IIOCTPOCHHSI CEUCHUN

3amanue Ne3 (M3 TeKylIero KOHTPOJIsi)
[TocTpouTs mpocTeiime ceyeHus , IPU3Mbl, MUPAMUJIBL;
1. ITocTpouTh npocrenmme ce4eHus: MPU3Mbl, MAPAILICIIBHOE OCHOBAHUIO HA BBICOTE
PaBHOM IOJIOBUHE €€;
2. [TocTpoutk mpocTeiiiie ceYeHust , MPU3MBbI, apauieIbHOe OOKOBOM TpaHu
3 IlocTpouTh [UaroHaabHOE CEYEHUE MTPU3MBI
Haiitu Bo Bcex 3aayax iomas ce4eHus (pa3Mepbl CBOU B3SITh);
4 TlocTpouTh OCEBOE CEUCHHUE MUPAMMU/IBI; C KBaJIpaTHBIM OCHOBAaHUEM (CTOpOHA
OoCHOBaHUs paBHa 14 cM) BeicoTa nupamMuasl paBHa 30 cM

Ouenka Ilokazamenu ouenku

3 [TocTpoeHo ceuenue Kyba napauiebHOe OOKOBOW IpaHu U HalIeHA
€To TUTOIIAaAb. Y Ka3HBI ATAIMbl TOCTPOCHUS

4 [TocTpoeHo nuarorajibHOE cedeHue KyOa Haliiena ero mioma/ip.
YKa3HbI 3Tarbl MOCTPOCHUS

[TocTpoeHo nuarorajibHOE ceueHue napaienenunena Hainena ero
IJI0II[ab. Y Ka3HbI ATaIlbl MOCTPOCHUS

5 [TocTpoeHo nuarorajibHOE€ CEUeHUE MPU3MBbI (ITapajuiesienune;/a)
Haitnena ero mmomaab. YKas3Hbl 3TaIbl MOCTPOCHUS

[TocTpoeHO 0ceBoe ceueHre MUpaMu/ibl; C KBaJpaTHBIM OCHOBAaHUEM
(ctopoHa ocHOBaHuUsl paBHble) HalieHa nomanb cCeUeHus: U yKa3aHbl
3TaIbl HOCTPOCHHUS

JupakTudyeckas eJMHHUNA A1 KOHTPOJIA:

2.33 pemath IVIAHUMETPUUECKUE U TIPOCTEUILINE CTEPEOMETPUUECKHE 3a/1a4i Ha
HAXO0XKJIEHUE T€OMETPUYECKUX BEIUYUH (IUIMH, YTIIOB, IIIONIa1ei, 00bEMOB);

3apanue Nel (M3 TeKyero KOHTpOJIsi)

PEINTDH MJIAHUMETPUYECKUE U TPOCTEUILINE CTEPEOMETPUUECKUE 3a/1a4U HA HAXOXKIACHHUE

F€OMETPUYECKUX BEJIMUMH (JIJIUH, YTIIOB, IJIOMIA/IeH, 00BEMOB);

1 B nupamuge DABC pebpo DA nepneraHkyIapHO K niaockocTi ABC.
Haiigure nmumomagk 60KOBOH NMOBEPXHOCTH NMHpaAMHJBI, ecau AB = AC =
=25 cM, BC = 40 cm, DA =8 cm.
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2 OcHOBaHMEeM NOHPAMHIBI HBJAETCA paBHODEAPEHHBIH TpPeYIroJdbHHK
c yraom 120°. BoroBeie pebpa o6pasyior ¢ ee BelcoTOl, paBHo#t 16 cMm,
yrabel B 45°, HaiiguTe niomags ocHOBAHHA NMHPaMMIBL

Ouerma Ilokazamenu OUEHKU

3 Pemiena ogxa 3anaya [{laHo ornpeneneHue mpaBuiIbHOW IUPAMU/IBL.
OOBsICHEHO KaK HaTH OOKOBYIO TOBEPXHOCTH MUPAMHUIBI, TIOJTHYIO .
Jlano ompenenenue arnodeMsbl, clieJaH YepTex

4 Pemensl nBe 3amaun /laHo onpeaesieHue npaBuiabHON MMUPaAMUIBI.
OOBSICHEHO KaK HAUTH OOKOBYIO MOBEPXHOCTh MUPAMHUIBI, TTOJHYIO .
JlaHo onpeneneHure anopeMsbl, CACIaH YePTEK

5 Pemensl Bee 3a1aun J[ano onpeneneHrne npaBUIbHON TUPAMUIBI.
OOBsICHEHO KaK HaWTH OOKOBYIO TOBEPXHOCTH MUPAMHU/IBI, TIOJTHYIO .
Jlano onpenenenue anodeMsl, cienan yeprex [IpuBeaen npumep
HEIMPaBWIbHON nUpamMuasl. JJlaHO onpeaeneHne HermpaBUIbHOM
NUpaMuibl. BBIMOIHEHO NOCTPOCHUE €€

3apanue Ne2 (M3 TeKylero KOHTPOJIsi)
Pemmnts 3amaun

! Touka D He JIe;KUT B IJIOCKOCTH TPEYTOJbHHU-
ka ABC, touku M, N u P — cepeguHBI OTpe3-
koB DA, DB u DC coOTBeTcTBEeHHO, TouKa K
JeXKUT Ha orpe3dxke BN. BrlACHHTE B3aMMHOE
pacnojiokenue npameix: a) ND u AB; 6) PK
n BC; B) MN u AB; r) MP u AC; n) KN
u AC; e) MD u BC.

Beprao am, 4To: a) awbele TPH TOUKH JEMHAT

B OAHOH MJIOCKOCTH; §) Ji0bnie deThIpe TOYKH

JIEMKAT B OJHOH IJIOCKOCTH; B) J0Dble YeTHIpe

TOYKH He JeKAT B 0QHOI [LIOCKOCTH; I') Yepes

J00kle TPpH TOYKM HPOXOAMT WJIOCKOCTh, M IpH-
7 TOM TOJBKO OmHA?
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Ol{eHKa Hlokazamenu OUEHKU

3 OTtBetuTh Ha 2 Bompoca (1 wnu 2 3ananus). [lokazars Ha yepTexax
pa3HbIE Clly4au B3aUMHOIO PacIlONOKEeHUs NpsAMbIX. JlaTh
00BsICHEHUE B KaXXJI0M CJIy4dac WJIn
Beprao am, 4To: a) awbOBIE TPH TOUKH JIEHAT
B OOHOH IIOCKOCTH; §) Jaobbie 4eThIpe TOYKH
JIEMKAT B OQHOH NJIOCKOCTH; B) J0Dble YeTHIpe
TOYKH He JeXAaT B OJHOM [LJIOCKOCTH; I') Yepes
J00sle TP TOYKH OPOXOAHT ILIOCKOCTh, H HPH-
TOM TOJBKO OAHAT c

IMOACHCHUAMHU U YCPTCIKAMU

4 OTtBetuTh Ha Bce Bompockl (1 unu 2 3amanus). [lokazaTs Ha yepTexax
pa3HbI€ Cllydau B3aUMHOTO PaCIoiOKEeHUs NPpsAMbIX. JlaTh
00BSICHEHHE B KaXJIOM ClTyuae

5 OTtBeTuTh Ha BCe Bompockl. [Toka3aTe Ha yepTexkax pa3Hble Ciyyau
B3aMMHOTO PACIIOJIOKEHUS NMPsAMBIX. /laTh 00BsCHEHHE B KAXKIOM
ciydae

JIugakTH4ecKas eIMHULA A1l KOHTPOJIA:

2.36 ucnoab30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JESTENbHOCTU U
MOBCEIHEBHOM KU3HU:

3apanue Nel (M3 TeKyero KOHTpOJIsi)

HCII0JIb30BaTh NPUOOPETEHHBIEC 3HAHUSA M YMEHHUSI B IPAKTUYECKOU IEATETbHOCTH U
ITIOBCETHEBHOM KU3HMU:

I Haittu cpexamee smauenme BeIDOpKK:
1) 24, -5, 13, -8; 2) 7, 16, -9, -2, 10;
3) 0,3, 0,8, 0,2, 0,5, 0,8, 0,2;
4) 1,8, 1,4, 1,3, 0,9, 0,9, 1,4.
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HaiTi MareMaTH4ecKoe OXHJaHMe 3HaYeHUIl cayualiHol Bejau-

ynHbl X, pacnpeiesieHne KOTOPHIX 10 BEPOATHOCTAM TPENCTAB-
JeHo B Tabauie:

1) | X | -8 | -1 1 3 2)| X | -1 1 2 3

0
3 |4

p 2 3 1 1 p 3] 1 1
| 7 7 1 14 | 14 l 14 | 14 | 14

Ouenka Ilokaszamenu oyenku

3 Pewiena onHa 3agaua /laHo onpeaesieHne MaTeMaTHYeCKOI0
0KHIaHMS, JUCTIEPCHH, CPeHell BbIOoOpoYHoii. [IpuBenen npumep
(ny1a mpumepbI)

4 Pemienst nBe 3anauu (1-10 1 u3 U3 2 3a7aHus - OAHY 3a1a4y). JlaHbl
ONpEeICJICHUS] MATEMATUYECKOT0 OXKUJAHUS ; CPEIHEN BEIOOPOUHOM

5 JlaHo onpenesieHUe MATEMATHYECKOT0 OKUAAHUS, AUCIIEPCHH,
cpenHeii BbiOopo4Hoii. [IpuBenen npumep (UM NpuMepbl)
Pemensl Bce 3agauu

3aganue Ne2 (M3 TeKyIero KOHTPOJIsi)

Pemute 3anaun

Onpedenume HeoOXOAMMOE IO HOPME BPEMSI M PACIICHKY ISl OOJIUIIOBKU
riiazypoBanHo# mTkoi 150%*150 MM.OTKOCOB OKOHHOTO TIpoeMa pazMepom 4*2 M., eciu
mupuHa otkoca 30 cMm.

2. Onpenenurte BpeMsi, HEOOXOAMMOE 110 HOpME, a TAaK)KE PACIICHKY Ha OIITYKaTypHUBaHHE
KBapTUPHBIX MIEPETOPOIOK 001IeH Tuiomaapo S0 KB. M., €CIU TUIOIaIb MITYKaTypPHOTO
HaMeTa COCTABJISIET B CPEeTHEM 25 MM

3. PaGounii omrykaTypuBaeT BpyUHYIO KOJIOHHY YJIYYIIEHHON MTYKaTypKoi. CKOJIbKO OH
3apaboTaeT, eciau KOJIOHHA UMEET BhICOTY 5,5 M., paguyc 0,5 M., cobito1ast HOpMy
pacuenku 46,6 kon Ha 1 kKB.M.?

Ouenka Iokazamenu ouyenku

3 Pemena ogna 3amaya (1r00ast). JlaHbl TOSICHEHUS, C UCIIOJIb30BaHUEM
TEOpUn

4 Pemens! nBe 3agaun (;1r00bIe). JlaHBI TOSICHEHUS, C UCIIOJIb30BaHUEM
TEOPUHU
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5 Peniensl Bce Bce 3a1aun. JlaHbl MOSACHEHHUS, C UCTIOJIb30BAHUEM
TEOpUH

JlugakTH4ecKas eIMHULA AJI KOHTPOJIA:

2.38 BeIuKcIeHUs: 00bEMOB U IJIOLIAJIEH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN MPHU
pELICHUH MPAKTUYECKUX 3a/1a4, UCIOJIb3YsI PU HEOOXOAUMOCTHU CIIPABOYHHUKHU U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.
3apanue Nel (M3 TeKyIero KOHTpOJIsi)

Pemmits 3amaun

Haitpure o06bem Kyba ABCDA,B,C,D,, ecau: a) AC =12 cm;
6) AC, = 3+/2 m; B) DE =1 cm, rae E — cepexuna pebpa AB.

o -
Haiigure 0o6beM NpaAMOYroJpHOTO Napajanaesenunena, CTOPOHbBI OCHOBA-
HHA KOTOpPOro paBHH a H b, a BeicoTa paBHa h, eciu:

a) a=11, b=12, h = 15; 6) a=3+2, b=+5, h=1010;
B) a=18, b=5+3, h=13; r) a=3%, b=4+5, h=0,96.

Ouenka Ilokazamenu ouenku

3 PEHINUTD so0bie 3 3aaa4u. /{ath onpeneneHue oobema e,
yKa3aTh €IUHUILBI U3MEpPEHUs. Pelienue 3a1a4y cormpoBOKIAETCS
00BSICHCHUEM

4 PEIIUTD 4 3apaum. J[ats onpenenenue oobeMa Tell, yKa3aTh

CAWHUIIBI U3MCPCHUAI. Pemenue 3aa4 COIIPOBOKAACTCA 00BsICHEHUEM

5 PEIIUTD Bce 3apauu, /{ath onpeaeneHue oobema Tel, ykazarh
eIMHUIIBI U3MepeHus. Perienne 3a1ad conpoBOXIaeTCS OOBICHEHUEM

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.39 pemaTth pocTelime KOMOMHATOPHBIE 3a7]a4l METOJIOM Tepedopa, a TaKKe C
MCITIOJIb30BAaHUEM U3BECTHBIX (HOPMYIT;
3ananue Nel (M3 TeKymero KOHTpOJIsi)

Pemuts 3amaun

1. ¥V mkonpHMKA 2 aBTOPYUKH, 4 kapanjama u 1 pesunka. OH packiaJbIBaeT 3TU
npeaMeThl Ha napte B psa. CKOJIbKO BapUAHTOB PACKIAIKHU?

2. Poibaku noiiManu 5 moasienukoB, 4 KpaCHONEPKH U 2 YKIEHKH, TOCOIWIN U
BBIBECUJIM Ha COJHIE CYyIINThCA. CKOJNBKO BAPUAHTOB Pa3BEIIMBAHUS PHIObI HA HUTKE?
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3. Haiitu unciio pa3MmenieHui u3 4eTblpex 3JIEeMEeHTOB a, b, ¢, d 10 JBa.
4. Haiitu yucno pa3MeleHuil u3 Mt 3JEMEHTOB: a, b, ¢, d, e 110 Tpu.

Ouenka Ilokazamenu ouenku

3 Beinonnens! 2 3aganus. OObACHUTH penieHue. J{anbl onpeaeneHus
OCHOBHBIX ITOHATHH: IEPECTAHOBKHU; COYETAHNS; PA3MEILICHHUS.
[IpuBeneHsl MpUMepHI IS KaKI0T0 IMMOHATUS

4 Beinonuens 3 3aganus. OObICHUTH perieHue. Jlanbl onpeeneHus
OCHOBHBIX IMOHSTHI: IEPECTAHOBKHU; COYETAHUS; Pa3MEILICHHUS.
[IpuBeneHbI MPUMEPHI TSI KaXKIOTO MOHITUS

5 Brimonnensl Bce 3amanusa. OObsCHUTH perienne. Jlansl onpeneneHus
OCHOBHBIX IMOHSTUN: IEPECTAHOBKU; COUETAHUS; PA3MELICHUS.
[IpuBeeHsbI MpUMEpPHI IS KAXKA0T0 IMTOHATHUS

JupakTuyeckasi eIMHALA AJI5l KOHTPOJIS:
2.40 BBIUKCIATH B MPOCTEUIINX CIIyYasiX BEPOSTHOCTH COOBITHI Ha OCHOBE MOJICUETA
qucia UCX0JI0B;
3apanue Nel (M3 TeKyero KOHTPOJIsi)
BBIYUCIIUTH B MPOCTEUIIINX CITyUYasiX BEPOATHOCTH COOBITUI HAa OCHOBE IMOJICUETa YUCIa
HCXOJIOB;
PEIINTH 3AJTAYN
1.V mkonbHUKA 2 aBTOpYUKH, 4 kapaHjama u | pesunka. OH packiaabIBacT 3TU
npeaMeThl Ha mapTe B psig. CKOJIbKO BAPUAHTOB PACKIAIKHU?
2. Po1baku noiimanu 5 moasienukoB, 4 KpaCHONIEPKH U 2 YKJICHKH, TIOCOIMIN U
BBIBECUJIM Ha COJHIIE CYyMIUThCA. CKOJBKO BAPHAHTOB Pa3BEIIMBAHUS PHIObI HA HUTKE?
3. CocTaBUTh U PELIUTH CBOM 33Ja41

Ouyenka Ilokazamenu oyenku

3 Pemrena ogna 3A/IAYa u nan orBeT Ha Bompoc: "UTo u3ydaeT Teopus
BEPOSTHOCTEN. U 1aHO onpexaeneHue "Knaccuueckoe onpeneneHue
BEPOSATHOCTEN"

4 Pewenst nee 3AJIAYN u nan otBeT Ha Bompoc: "UTo u3yyaer Teopust

it it p y Y

BEPOSTHOCTEN. U JaHOo onpenenienne "Knaccuueckoe onpeneneHue
BEpOSTHOCTEH"

5 Pewens! Bce 3AJIAYM u nan otBeT Ha Bonpoc: "UTo u3ydaeT teopus
BEPOSATHOCTEN. U TaHO onpexaeneHue "Knaccuueckoe onpeneneHue
BeposITHOCTEN"

3ananue Ne2 (M3 TeKylero KOHTpOJIsi)
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Pemute 3agaun
1. B ypHe 4 yepnbix u 6 6enbix mapos. M3 ypHbI citydaitHbiM 00pa3om OepyT 1 miap.
Haiitn BeposATHOCTB TOT0, YTO 3TOT AP OKAXKETCSA YEPHBIN

.2 B ypue 14 uepnbix u 6 Genbix mapos. 13 ypHsI ciaydaitHeiM oOpa3om OepyT 2 miapa.
Haiitn BeposiTHOCTB TOr0, YTO 3TH IIAPBI OKAXYTCs OENbIMU
3. Ilo naHHBIM pacrpeaencHus BBIOOPKHU:
X18512
nl4s

HaiiTu 3Ha4yeHue cpeaHell BLIOOPo4HOii /laTh onpenesieHne cpeaHeid BLIOOPOYHOM U
3anucarhb ee GpopmyJry

JlaTh onpeae/ieHHe MATEMATHYECKOI0 OKUJAHHUSA.

Ouenka Ilokazamenu ouenku

3 Pemiena 1 3amaua. /laHo onpenenieHre cpeiHe BELIOOPOUHOM U
3anucaHa ee popmyna

JlaHo onpeneneHre MmaTeMaTuueckoro oxuaanus. [Ipusenen
npumMep

JHano onpenenenue aqucnepcun. Ecte 00bscHEHMS

4 Pemiensl 2 3amaun . JlaHo omnpeseneHre cpeHei BBIOOPOUYHOH 1
3amnucaHa ee popmyia

JlaHo ompeneneHre MaTeMaTudeckoro oxuaanusd. [Ipuseaen
npumMep

Hano onpenenenue nucnepcuu. ECTh 00bsicCHEHUS

5 Pemensl Bce 3amaun . JlaHo onpeeneHue cpeaHeil BRIOOPOUYHON 1
3anucaHa ee popmyia

JlaHo omnpeneneHne MaTeMaTu4eckoro oxuaanus. [Ipusenen
MIpUMEDP

HaHo onpenenenue nucnepcuu. EcTh 00bsicHEHUS

JAngakTuyeckasi eITMHULA 1JIS KOHTPOJIA:

2.41 nng aHanu3a peajabHbIX YMCIOBBIX JAHHBIX, PEICTABICHHBIX B BUJIEC AUATPaAMM,
rpaduKoB;
3ananue Nel (M3 TeKylero KOHTPOJIsi)

[TpakTudeckas padora Ne 15: Pemenue 3aganuii Ha IpeACTaBICHHUE IAHHBIX,
reHEPAbHYIO0 COBOKYITHOCTb, CpeiHEE apu(PMETHIECKOE, MEIUaHy. U MPOaHAIU3UPOBATh
peanbHbIEC YUCIOBBIE TAHHBIC
Haittu CPEJIHEE cnyyaliHoii BeTMYKHBI, 3aJJaHHON 3aKOHOM pacrpeieieHUs
Pemuts 3amaun
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. Haiitn maTemarnueckoe o:kuaaHue KBaApaTUIHOM CIIy4YallHOM BEJIMYMHBI, 3aJaHHOU
3aKOHOM pacCIpeNelIeHUs

X-201

P0,50,20,3

. Havitn nucnepcuro ciy4yallHOW BEJIWYMHBIL, 3aJaHHOW 3aKOHOM PacCIpeIesICHUs
X2410

P0,40,10,5
Ouenka Ilokazamenu oyenku
3 Pemiena ogna 3aayda . JlaHo onpenesieHre cpeiHe BELIOOPOYHOM U

3amnucaHa ee popmyia

JlaHO omnpeneneHne MaTeEMaTHYECKOTO OXKUIaHUs. 3alrcaHa
dopmyna IIpusenen npumep JlaHo onpeneneHue AUCIEPCUH.
3anucana popmyna Ecte 00bsicHeHUs

4 Pemens! nBe 3amaun . JlaHo onpeaeneHue cpeaHeit BEIOOpOYHOH 1
3anucana ee gpopmyna JlaHo onpeneneHue MaTeMaTHYeCKOTO
oxuaanus. 3anucana popmyna [Ipusenen npumep Jlano
onpeneneHue aucnepcuu. 3anucana popmyna Ecte 00bsicHeHUS

5 Pemens! Bce 3amaun . JlaHo ompeneneHne CpeaHe BHIOOPOYHON 1
3armucana ee popmyna JlaHo onpeneneHne MaTeMaTUIeCKOTro
oxxunanus. 3anucana ¢popmyna [Ipusenen npumep Jlano
ompejiesieHre nucrepcuu. 3anucana popmyna Ecte 00bscHeHUS

3aganme Ne2

Omnpenenenne MaTeMaTnyeckoro oxunanus. Onpenenenue nucrnepeuun. OnpeneneHue
CpelHel BHIOOPOYHOM, TeHEepaIbHON cpeHeN.

[IpuBectu npuMepsI U pELICHUs dTUX 3aJaHUN

Ouenka Ilokazamenu oyenxu

3 OnpeneneHne MaTeMaTHYECKOro Oxkuaanus. OnpeneneHue
mucniepcun. OnpeneneHue cpeaHeil BRIOOPOUHOH, TeHepaTbHOU
CpEIHEN.

[IpuBeneHsbI MpUMEPHI U JaHBl PELICHUS ITUX 3aJaHUN

4 Onpenenenne MaTeEMaTUYECKOTO OXuIaHusa. OnpeaeneHue
nucrnepcun. OnpeiesieHne CpeIHe BLIOOPOUHOM,
[IpuBeneHbI MPUMEPHI U JaHbI PEIICHUS ITUX 3aJaHUM

ctp. 148 u3 197



5 OrnpeneneHue MaTeMaTHIECKOTO OXu1aHust. OnpeaeneHue
nucriepcun. OnpeneneHne CpeIHe BBIOOPOYHOM, reHepaIbHON
CpEIHEN.

[IpuBeaeHBI MPUMEPHI U JaHbI PEIICHUS ITUX 3aJaHUN

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

2.42 ananu3a MHPOPMALIMK CTATUCTUYECKOTO XapaKTepa.
3apanue Nel (M3 TeKyIero KOHTpOJIsi)

Pemmits 3amaun

3unauenus pocra H y 100 xureneit noma (B caHTHMeTpax) mo-
nagamoT B npoMe:xXyTok [50; 190). Pacnpenenenmne amaueHmi
HelpepeIBHOH cayyaHOW BenawuwHsl H oTpa)XeHO B HACTOT-
HOM Tabaune:

H [50; [70; [90; [110; [130; [150; [170;
70) 90) 110) 130) 150) 170) 190]
M 7] 8 10 12 15 30 20

IIpounamoeTpupoBaTh pacnpefie/ieHHe 3THX AAHHBIX € MOMOIIBLIO
r’HCTOrpaMmMbl OTHOCHTEJIBHAIX HACTOT.

50-70 70 -90 90-110 110-130 130-150 150-170 170-190
0,250,40,50,60,31,51

) . o
HaitT meaunany BeIOOPKK 3HAYEHUN CAYUAHHON BeJN-

yuns: 1) 5, 9, 1, 4, 5, -2, 0; 2) 7, 4, 2, 3, 6, 1.

3. CocTaBUTh U PEINTh 3 CBOM 3a7auu (IIOCTPOUTH MOJIUIOH, TUCTOIPaMMYy WJIM HAUTH
MeraHy BHIOOPKH)

Ouenka Ilokazamenu ouenku

3 Pemiena onxna 3agayva. /[ano onpenenenue ructorpaMmsl. Yem
OTIINYAETCS MOJUTOH M TUCTOrpaMmMa (IoKa3aHo rpaduueckoe
n300pakeHHe MOJIMTOHa, TUCTOrpamMmbl)? JlaHo onpenenenue
MeJMaHbl, pa3Maxa BhIOOPKU pacrpeieNieHus CIIy4aiiHON BETMYUHBI

ctp. 149 u3 197



4 Pewmrenn! ABe 3axaum. JlaHo onpeaeneHre ructorpaMmmMsl. Yem
OTJIMYAETCs MOJUTOH U TUCTOrpamMmMa (Tmoka3aHo rpaduyeckoe
M300pakeHUe MOJIMIoHa, TUCTOrpaMMbl)? JlaHo onpeseneHue
MeJIMaHbl, pa3Maxa BEIOOPKU pacipeiesieHus: ClIy4yalHON BETMYUHbI

5 Pemensl Bece 3axa4u. /[aHo onpenenenue rucrorpaMmmsl. Yem
OTJIMYAETCs MOJUIOH U TUCTOrpamMma (MoKa3aHo rpaduyeckoe
M300paKeHUE TTOJIMTOHA, TUCTOTpaMMBbl)? JIaHO ompeneneHue
MeJMaHbl, pa3Maxa BbIOOPKU pacrpeiesieHus CIIy4aiiHON BEJIMYUHBI

3aganue Ne2

Pacrnipenenenne qTUCKPETHBIX U HENPEPBIBHBIX CIy4yailHbIX BeJIMYMH : [laTh onpeneneHue
TUCTOIPaMMBl, IOJUTOHA. YeM OTIMYaeTCs MOJIUIOH U FTUCTOrpaMMa

(moka3zath rpadguueckoe n300paxxeHue NoJUroHa, ructorpammel)? JlaTeh onpeenenue
MEMaHbl, pa3Maxa BIOOPKU pacrpeaeeHus

CIIy4alHOW BEJIUYMHBI

Oueuka Ilokazamenu OUEHKU

3 Pacnipenenenrie TUCKPETHRIX W HETIPEPHIBHBIX CIIYYAHHBIX BETUYHH :
JlaHo ompeenieHrne TUCTOTPaMMBI, TTOJIMTOHA, TTOKa3aHO OTIUYHE
MOJIMTOHA U TUCTOTPaMMBbI MIOKa3aHOo rpaduuecKoe n300pakeHne
MOJINTOHA, TUCTOTPAMMBI

4 Pacrnipenenenne TUCKPETHBIX U HEMTPEPBIBHBIX CITyYaHBIX BEIMYUH :
JlaHo ompeneneHue rucTOrpaMMBbl, OJIMTOHA, TTOKa3aHO OTJINYHUE
MOJIMTOHA U TUCTOTPAMMBI, OKa3aHo rpaduueckoe u3o0paxeHue
MOJINTOHA, TUCTOTpaMMBbI. ECTh 00BSICHEHNE B KaKUX CIydasx CTPOUM
MOJIUTOH, TUCTOTrpamMMBl. [IpuBenens! npumepsl. /lano onpenenenne
MeIMaHbl BBIOOPKH PACTIPEICIICHHIS CITyYaitHONW BETUYUHBI

5 PacnpeneneHne TUCKPETHBIX U HENPEPBIBHBIX CIyYaHBIX BEJIMYUH :
JlaHo ompesenieHre TUCTOrPaMMBl, ITOJIMTOHA, TOKa3aHO OTIUYHE
MOJINTOHA Y TUCTOTPAMMBbI, MOKa3aHO rpaduueckoe n300paKkeHue
MOJINTOHA, TUCTOTpaMMbl. ECTh 00BbsCHEHUE B KaKUX CITydasx
CTPOUM MOJIUTOH,TUcTOrpaMMbl. [IpuBeaeHs! npumepsl. Jlano
OIpe/ieTICHNe MEIMaHbl, pa3Maxa BEIOOPKHU pacipeieIeHHs
CJIIy4allHOM BeNUYUHBI. [[prBEaEHBI MPUMEDPHI U JAHO BEPHOE
penieHue

Ne cemecTpa Bua npome:xyTo4HOM aTTecTaluu
2 DK3aMeH
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IK3aMeH MOKeT ObITh BbICTABJIEH ABTOMATHYECKH 110 pe3yJabTaTaM TEKYIIHUX

KOHTPOJIeH

Texymnit KoHTpOab Nel3

Tekymuii kKoHTpOJb Nel4

Tekymniit KOHTpOab Nel5

Tekyiuii KOHTpOJb Nel6

Texyuuit KoHTpOJIb Nel7

Texymnit KoHTpOJIb Nel8

Tekyuii KOHTpOJb Nel9

Tekymnit KOHTPOIB Ne20

Tekymuii KOHTpOab Ne21

Texkymuit KOHTpOJIb Ne22

Texymnit KOHTpOIb Ne23

Tekymunii KOHTpOJb Ne24

Texymnit KOHTpOJb Ne25

Metona u popma kontpoJsi: ITuceMennsiii onpoc (Omnpoc)

Bupa xkonTpoasi: 1 Teopernueckuil u 9 npakTUUECKUX 3aJaHUM
JluaakTHyecKas eIMHNLA A5l KOHTPOJISA:

1.3 3HaueHue NPaKTUKHU U BOIIPOCOB, BOSHUKAIOIIHUX B CAMON MaTEMaTUKE JIs
(GbopMHUPOBAaHUA U PA3BUTHUS MATEMAaTUYECKON HAYKU;

3ananue Nel (M3 TeKyero KOHTpOJIsi)

OTBeTUTH HA BONPOCHI

1. Kakoe 3HaueHue umeeT MaTeMaTUKa JUIs PEeIICHUs 3a/1a4 €CTECTBO3HAHMS?
2. Kakoe 3HaueHHE UMEET NPAKTHUKA JUIsl PA3BUTHS MAaTEMaTUYECKOW HAYKHU?
3. Kakoe 3HaueHMe MMEET NPAKTUKA JJIsI OTBETOB HA BOIIPOCHI, BO3HUKAIOIIUX B CAMOM

MAaTCMAaTUKC U B JPYIUX HAyKax

Ouenka

Ilokazamenu OUEHKU

3 Haun OtBet Ha oauH Bompoc. [IpuBeaensl npumepsl (Ipumep) o
3HAYEHUU MAaTeMaTUKH JJIs PEUICHUS 3a]]a4 €CTECTBO3HAHUS? WIIH
"Kakoe 3HaueHre UMEET NPaKTUKa JJIsl pa3BUTHUSI MAaTEMaTUYECKON
Hayku?" unu "Kakoe 3HaUeHNE UMEET MPAKTUKA [ OTBETOB HA
BOIIPOCHI, BO3HUKAIOIINX B CaMOi MaTeMaTuke "
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4 Jlan otBeT Ha n1Ba Bomnpoca. [IpuBenensl npuMepsl 0 3HaYEHUH
MaTEMaTUKH JJIsl pEeIICHHUs 3a/1ad ecTecTBOo3HaHuA? win "Kakoe
3HAYCHHE UMEET MPaKTUKa ISl Pa3BUTHUSI MaTEMAaTU4YECKON Hayku?"
unu "Kakoe 3HaueHuEe UMEET MPAKTUKA JIJI1 OTBETOB HA BOIIPOCHI,
BO3HUKAIOIINX B caMOW MaTeMaTHKe "

5 JlaHbI OTBETHI HA BCE BOMPOCHL. [IpUBEIeHBI MPUMEPHI O 3HAYCHUU
MaTeMaTUKH I pelIeHus 3a7a4 ecTecTBo3HaHuA? win "Kakoe
3HAYEHUE UMEET MPAKTUKA JJISl pa3BUTHSI MATEMATHUYECKOM HayKu?"
i "Kakoe 3HaueHHe UMEET MPaKTHKa JJIs OTBETOB HA BOMPOCHI,
BO3HUKAIOLIMX B CAMOW MaTeMaTuKe "

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)
Pemenue 3aau u ynpakHeHUH 110 TEME BBITYKJIbIE MHOTOTPaHHUKH.

wEAm. mEL moaw

HasosuTe BCe napel cKpelquBawmuxca (T. e, NPUHAATIEMALHX CKpe-
HIHBAKNIHMCA NpAMEIM) pebep TeTpasgpa ABCD. CKONIBKO TAKHX Tap
pebep mmeer TeTpasanp?

B rerpaagpe DABC pauo: ZADB =54°, £ BDC =T72°, Z£CDA =90°,
DA =20 cm, BD = 18 em, DC = 21 cm. HasiguTe: a) pebpa ocHoBaEHA
ABC pannoro rerpasgpa; 6) naomaau BcexX GOKOBEIX IpaHeH.

2.

Ha pucyake 42 naobpakeHn napaniefenmnes A.ECHA,Blﬂiﬂj: Ha peb-
pax goToporo ormedersl Touru M, N, M, u N, tax, uto AM =CN =
=AM, =C,N,. Horaxure, uro MBNDM ,B,N,D, — napannenenumnesm.

Ol(eHKa Hokazamenu OUEHKU
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3 Pemena ogna 3amava. JlaHo onpeneneHne CKpemBaroIuxcst
npsMbIx. [lokazanel Ha yepTexe (repeuncieHbl) Jlanpl OTBETH Ha
Borpockl: UTo coboii npeacTaBiseT rpadb Terpadapa’? Kak
BBIYUCIIUTH €€ TI0IIa/Ab (TUIOIab TPaHH) 3aUuIIUTe Bce (hOPMYIIbI
JUUTSL BBIYUCIICHUS

4 Pemens! nBe 3agaun. JlaHo onpeneneHrne CKpenuBarOIIUXCs MPSMBIX.
[Tokazansl Ha yepTexke (epeunciaeHsl) JlaHbl OTBETHI HA BOIIPOCHL:
Urto coboii mpeacTaBiser rpadb Terpadapa? Kak Ber4uciuTh ee
oAb (TIOIIAb TPaHK ) 3aUIIUTE BCe (POPMYITBI JJIS
BBIYHCIICHUS

5 Pemens! Bce 3aaun. /J[ano onpeneneHrne CKpeInBarOUXCcs IPSIMBbIX.
[Toka3ansl Ha yepTexe (nepeunciaeHsl) Jlanbl OTBETHI HA BOIPOCHI:
Yro coOoli mpencTaBiAeT rpadb TeTparapa? Kak BeIUMCIUTD ee
oAb (TIONIAb TPaHH ) 3aUIIIUTE BCe (POPMYITBI JJIS
BBIYKCIICHUS

JIuaakTHyecKas eIMHNLA A5l KOHTPOJISA:

2.4 HaXOUTh 3HAYEHUS KOPHS, CTENIECHH, JIorapu(pMa, TPUTOHOMETPUUECKUX BbIPAKEHUI
Ha OCHOBE OIPEJIEIICHUS], UCIIOJIB3YS IPU HEOOXOIUMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA;

3aganue Nel (M3 TeKylero KOHTPOJIsi)

HAWTH 3HAYEHUS KOPHS B JOrapupMUUYECKUX YPaBHEHUSX HA OCHOBE ONPECICHUS
[Tpaktuueckas padora Ne 10 BeinosiHeHue penieHus JorapuMU4ecKux ypaBHEHUMH,

CBOJSIIMXCS K IPOCTEUILIHAM.

1
PeminTs ypaBHEHHE:
1) logs x = 2 log, 38 + 4 log,; 2; 2) log, x -2log, x=9;
2
—_— - 2 - f L]
3) logy x =9 log,, 8 — 3 log, 4; 4) logy x° +log 7 x = 3;
| 1
5) log, x + logg x = 8; 6) log, x — log,s x = i
Ouyenka Iloxkazamenu oyenku
3 Pemensr 3 ypaBaenus .Jlano onpenenenne morapudma,
necstuaHoro orapudma. [lepeuncnens! cBoicTBa J0TapuMOB, .
[TpuBeneHsr MpuMepsI Ha CBOKCTBA JIOTapU(MOB
4 Pemensl 4 ypaBaenus .Jlano onpeznenenue gorapupma,
necsTuyHoro jorapudma. [lepeuncnensl cBONCTBA J0rapu(pMOB, .
[TpuBeneHsl mpuMepsl Ha CBOKMCTBA JIOrapu(MOB
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5 Pemens! Bce ypaBHenus .Jlano onpenenenue jgorapudma,
necsiTuaHoro orapudma. [lepeuncnens! cBoicTBa J0rapudmMoB, .
[IpuBeneHs MpuMepsl Ha CBOKMCTBA JIOTapu(MOB

3apanue Ne2 (M3 TeKylero KOHTpOJIsi)

PemiuTes ypaBHEeHMEe:

1) logs x — 9 logy x = 4;

2) 16 logis x + 3 log, x—1=0;
3) log? x + 5 logy x — 1,6 = 0;

2 =
4) logs x — 15 log,, x + 6 = 0.
Ouenka Iokazamenu oyenku
3 Pemens! 2 ypaBHeHus .J{aHo onpeneneHue norapudma, JeCITHIHOTO

norapudma. [lepeuncnensl cBoiicTBa orapudmos, . [IpuBeneHs
IpUMEPHI Ha CBOICTBA JIOrapu(pmMoB

4 Pemenst 3 ypaBaenus .Jlano onpenenenue gsorapudma, 1eCITUIHOTO
norapudma. [lepeuncnensl cBoiicTBa orapudmos, . [IpuBeneHs
IPUMEPHI Ha CBOICTBA JIOrapru(pmMoB

5 Pemensl Bce ypaBHeHus .Jlano onpenenenue gorapudpma,
necatudHoro yorapudma. [lepeuncnensl cBolicTBa jorapudmos,,
(dopmyra nepexosia K OJHOMY OCHOBaHUIO. [IpuBeeHbI mpuMepsl

JAugakTuyeckasi eIMHULA 1JI KOHTPOJIA:

2.5 moyIb30BaThCS MPUOIMKEHHOM OIEHKON MPU MPAKTUIECKUX pacyueTax;
JAupakTuyeckasi eIMHULA NJI KOHTPOJIA:

2.6 BBITIOJIHATH MPE0OPA30BAHMS BRIPAKEHUN, TPUMEHSS (HOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, Jorapu(pMoB, TPUTOHOMETPUUECKUX HYHKIIUA;

3ananue Nel

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYJIbI ABOMHOTO aprymenta. @opmyiibl
npuBeaeHus. [Ipumepsl u ux penieHue

Ouenka Ilokazamenu oyenku

3 3anucaHbl OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, (DOPMYJIBI
IBOMHOrO aprymenTa ®opmyinsl npuBeaeHus. [Ipumepsr n ux
pelIeHue
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4 3anucaHbl OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO, (DOPMYJIBI
nBoitHoro aprymenTa ®opmynel npusenenus. [Ipumepst u ux
penieHue

5 3anucaHbl OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, (DOPMYJIBI
JIBOMHOTO apryMeHTa; (hopMyIbl IPUBEICHUSI.

EcTph npuMepsbl 1 UX peleHne

3anucanbl Bce popmyabl ofHOro aprymenTa . [IpuBenensl npumepsl

3ananue Ne2 (M3 TeKylero KOHTpOJIisi)

BBITIOJIHUTD MTPE0OpPa30BaHUsI BBIPAXKEHUHN, TPUMEHST (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBAMU TPUTOHOMETPUUECKUX (DYHKITHI;

Boinonauts 3agaHus

1 2

T
7% B | 2 cos -1
v 3 (cos 75° —cos 15°) . 8
1) . ; 2) .
e i 4 E- - g 2 ;
1-2sin” 15 1+ 8 sin? X cos?
&8 8

2.

3. = 4 T
Berauenurs sin o, tg o, cos 20, ecam cos o = " H 3 < <R,
HaWiTn 3HaYeHHe BRIpaAXKeHUA!

i BX n T . i
1) cos 135°; 2) sin—; 8) tg—; 4) cos® =-sin® =.
3 3 8 8

Ouenka Ilokazamenu ouenku

3 Pemeno ogHo 3apanue . 3anucansl GOPMYIIbI IBOMHOTO apTyMEHTa;

dbopmyIta pa3HOCTH KOCHHYCOB. DOpMYIIBI IPUBEICHUS IS 3 3a1aHUs

4 Pemiensl nBa 3aganue . 3anucanbl OPMYJIbl JBOMHOTO apryMEHTa;

dbopmya pa3HOCTH KOCHHYCOB. DOpMYITBI IpUBEACHHUS 151 3 3adaHUS

5 Pemens! Bce 3amanus. 3anvcadbl GOPMYJIIbI IBOWHOTO apryMEHTA;

CYMMBI U Pa3HOCTH KOCHHYCOB: CYMMBI U Pa3HOCTH CHHYCOB.
dopMyITBl TPUBEACHUS

JAnpakTuyeckasi eIMHULA 1JISI KOHTPOJIS:
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2.7 ucToNb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOM JESITEILHOCTH U
IMOBCEIHEBHOM XKU3HHU:

JAnaakTuyeckasi eIMHULA 1JIS KOHTPOJIA:

2.8 7151 MpaKTUYECKUX PacyeToB Mo (opmyJiaM, BKItouasi GOpMyJibl, COIEpKaIIE
CTETICHU, PAIUKAIIBI, IOTApU(MBI U TPUTOHOMETPUUYECKHE (PYHKITUHU, HCTIONB3YS MTPU
HEOOXOMMOCTH CITPABOYHBIC MATEPHANIBI ¥ TIPOCTEHIITNE BRIUUCIUTEIHHBIC YCTPONUCTBA.

3ananue Nel (M3 TeKylero KOHTPOJIsi)
1

HaiiTi pagmanHyl Mepy yria, BeIDAXKeHHOTO B rpajycax:
1) 40° 2) 120° 38) 150°; 4) 75° b5) 82°% 6) 140°.
HaliTu rpagycHyio Mepy yria, BeIPaKeHHOI0 B pagMaHaX:

D5 2% 3)35 42 5 3
)5 2% 393 02 538 6) 03

Briuncnute cos 20, ecau cos o= 0,3.

HUcnonsaya dopmyny (2) 1 ocHOBHOE TPUTIOHOMETPHYE-
CKOe TOXIOeCTBO, NoJyuaeM

cos 20 = cos? o — sin® o = cos? o — (1 — cos® 0) =
=2cos’a-1=2-(0,3)°-1=-0,82. <

Ouenka Ilokazamenu ouenku
3 Pemens! 8 3amanuii. [lansl 0TBETHI HA BOoNpockl: Kaknumu equHUIaMu
U3MEPSIOTCS YIIIbI?; YeEMY paBEH OJUH Ipajyc? ; 4eMy paBeH OAUH
panuan?.
4 Pemiens! 9 3amanuii. Jlanbl OTBETHI Ha BONpochl: KakuMu eguHAIiaMu

M3MEPAIOTCS YTJIbI?; UMY paBEH OJIUH Ipaayc? ; 4eMy paBeH OJUH
panuan?. Uemy paBeH CHHYC JBOMHOIO aprymMeHTa (3amucaHa
hopmyna)

5 Pemens! Bce 3atanuii. Jlansl 0TBETHI HA BONpockl: Kaknmu
€AMHULIAMU U3MEPSIIOTCS YIJIbI?; UMY PaBEH OJIUH rpagyc? ; 4emy
paBeH oJIUH paauan?. UeMy paBeH CHHYC JBOWHOIO apryMEHTa
(3armncana dopmya)
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3apanue Ne2 (M3 TeKylero KOHTpOJIsi)

I Buramecants log,, 64 c Ttoumocteio mo 0,001, suasn,

lg 3 =

0,4771, lg 5 = 0,6990.

Buiumeaurs logy, 15 ¢ rtoumocteio mo 0,001, suasn,

lg 3 =

0,4771, lg 5 =~ 0,6990.

2 Boeruucauts 1) 1g 1000; 2) log 2 1024; 3) log 3 343

qTo

9HTO

Ouenka Ilokazamenu ouenku
3 Brruucnensl ABa 3HaueHus JorapuMUYECKUX BbhIpakeHuid. JlaHo
onpenenenue norapudma. [lepeuncnensl cBoicTBa JorapupmMoB
4 Brruncnens! Tpu 3HaueHUs JorapuMUIECKUX BoIpaxeHuid. Jlano
onpeaenenue jorapudpma. Ilepeunciiens cBoicTBa Jorapudmon
5 Boruuciensl Bce 3HaUeHUS TorapuMUUecKrX BoIpakeHui. [Jano
onpenenenue norapudma. [lepeunciensl cBoiicTBa JorapupmMoB

3amanue Ne3 (M3 TeKylIero KOHTPOJIsi)

BoiupcnuTh:
1) V63 -v28; 2) V20 -45; 38) V50 :4/8; 4) V12 :4/2T7.

CpaBEHThE YMCAOBLIC SHAYMEHHS BhIDAMEH;

5) 1) y’rH,'E' ++8 m -.,,.'"H + 'u'llﬁi 2) \f"ﬁ - .,I'rﬂ,_'t M dﬁ — .,.n"a-
Ouenka Ilokazamenu oyenku

3 Pemensl 4 3ananus. 3anucanbl Bce cBoicTBa cTeneHeit (popmyiibl) u
00BSACHEHO PEIICHNE KaXKI0T0 3a/IaHUs

4 Pemensr 5 3amanuii. 3anucanbl Bce CBOWCTBA cTETeHEH ((HopMyIibl) U
O0OBSICHEHO PEIlIEHUE KaXI0TO 3aJaHHs

5 Pemens! Bce 3aanus. 3anucanbl Bce CBOMCTBA cTerneHei ((hopMyIibl)
1 OOBSCHEHO PEIICHUE KAXKIOTO 3a/JaHus

3ananue Ne4 (M3 TeKyIero KOHTPOJIsi)
JlaTe onpenenenue npon3BoaHoM IlokazaTe npruMEHEHNE IPOU3BOAHON IS PELICHNUS
HEKOTOPBIX 3a7a4 (BBIYUCICHNE HAaNOOIbIIEro, HAMMEHBIIET0 3HAYeHH, MaKCUMyMa
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(MUHUMYMa H T. 11.)
BpruucjuTs 3HaAYEeHHE X:

Dx%—-8x2-4x+12=0;

2) Iepecexkaet au rpaduk pyarnun y = x° — 6x° + 11x — 6 oce Ox
B TOYKAaX, AOCIMCCHI KOTODBHIX HBIAKTCA TENBIMH YHCIaMM?

3 OnpegennTs 3HaKk umcna f'(2), ecnn:

2 2 X

J— :I - X i & ‘ f ———

1) f(x)=e¢e I 2) f(x)= -

| R
Ouenka Ilokazamenu ouyenku

3 Pemiena ogHa 3agada JlaHo onpeaeneHrue Npou3BOHON. 3auCaHbl
MPU3HAKK MOHOTOHHOCTU (DYHKIIMH (ITOKa3aTh Ha rpadukax u
OOBSCHUTD)

4 Pemens! aBe 3anauun [Jano onpeneneHne Nnporu3BOIHON. 3aCaHbl
NPU3HAKK MOHOTOHHOCTU (DYHKIIMH (ITOKa3aTh Ha rpadukax u
OOBSICHUTB)

5 Pemiensl Bce 3a1aun JlaHo onpeiesieHne Nporu3BOAHON. 3anrcaHsbl
MPU3HAKK MOHOTOHHOCTU (DYHKIIMH (ITOKa3aTh Ha rpadukax u
OOBSICHUTB)

JuaaKkTudyeckasi eTMHUNA A5l KOHTPOJIA:
2.9 BBIYUCHATH 3HAUEHUE (PYHKIIMH I10 33JAaHHOMY 3HAUEHUIO apTyMEHTa MPH Pa3INuHbIX
crnocobax 3aaHus GPyHKUNU;
3apanue Nel (M3 TeKylIero KOHTPOJIsi)
BBIUMCIIUTH 3HaUCHUE (QYHKIMH 110 33JaHHOMY 3HAUYEHHUIO apryMEHTa MPH Pa3TUIHbIX
croco6ax 3agaHus PyHKINU;

1 BulvucaHTL:

1) sino, tg o u ctg o, ecain cosOl=—= ¥ = <0 < T

2 H]’[{ﬂ{?.

!
I
I

2) cos o, tga u clg o, ecanm sina

I[aTB OIIPCACIICHUA CUHYCAa, KOCUHYCA, TAHT'CHCA
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OueHKa Hlokazamenu OUEHKU

3 BBIYUCJICHO 3HaUCHHE (PYHKIIMH 10 3aJJaHHOMY 3HaueHuIo : HaiineHsl
sin a u cos a. JlaHo onpezeneHus CHHyca, KOCUHYca OJTHOTO
apryMeHTa

4 BBIYHMCJICHO 3HAaUYCHHE (PYHKIIMH 110 3aJJaHHOMY 3Ha4YeHUIO : HaiineHs
sin a u cos a. tg a J/laHo onpeeseHus CHHyca, KOCHHYCa OJTHOTO
apryMeHrTa

5 BBIUMCJICHBI 3HAYCHHS BCeX (DYHKITUH I10 3aJaHHOMY 3HAYCHHUIO :
Haiinens sin a u cos a. tga.

ctg a JlaHbI olIpeiesiCHus CHHYCa, KOCHHYCa . TAHT€HCA M KOTaHTeHCa
OJTHOTO apryMeHTa

3aganue Ne2

Pemenne nmpoctedmmx TpUroHOMETPUIECKUX YPaBHEHHM. Perienre oqHopoIHbIX
TPUTOHOMETPHUUECKUX ypaBHEHUM. PerieHue TpuroHoMeTpUIeCKUX YpaBHEHU,
Pa3yIoKEHUEM Ha MHOKUTEIU. PelieHne TpuroHoMeTpUIeCKUX YPaBHEHHM, CBOISIIMXCS K
KBaJPaTHBIM

Ouenka Ilokazamenu ouenku

3 Pemenne npoctenmmx TpUroHOMETPUIECKUX ypaBHEHNN. Pemenue
OTHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHUM. ,
[IpuBeneHsl MpUMEPHI U1 KaK10I0 BUAA YPAaBHEHUN

4 Pemrenue npocTelimmx TPUrOHOMETPUYECKUX YPaBHEHUN. Pelienue

OJIHOPOJHBIX TPUTOHOMETPUUECKUX ypaBHEHU. Pemnienue
TPUTOHOMETPUYECKUX YPABHEHUH,PA3JIOKEHUEM HA MHOKHUTEH.

Penienne TpUroHOMETPUYECKUX YPABHEHUM, CBOASIIIUXCA K

KBaJIPaTHBIM.

[IpuBeneHsl MpUMEpPHI 111 KAXKAOTO BUAA YPABHEHUN

5 Pemenue npocrenmmx TpPUrOHOMETPUIECKUX YpaBHEHUN. Pelienue
OJHOPOJIHBIX TPUTOHOMETPUUECKUX YpaBHEHUH. Pelienue
TPUTOHOMETPUYECKUX YPABHEHUH,PA3JIO)KEHUEM HA MHOKUTEIH.
Pelienre TpUroHOMETPUYECKUX YPABHEHUN,

CBOJIAIIMXCS K KBaApaTHbIM. [IprBeneHbI mpuMeEpHI 1151 KAk 0O
BHUJla YPABHEHUH

JupakTuyecKas eIMHALA A1 KOHTPOJISA:

2.10 onpenenaTb OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIIMI, HIUTFOCTPUPOBATH UX HA
rpadukax;

3ananue Nel (M3 TeKylero KOHTPOJIsi)
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ONpEJEIUTh OCHOBHBIE CBOMCTBA YUCIIOBBIX (PYHKIIUI
PEIIUTD 3AJAYHN
1 Haiitu nmpomeXyTKH Bo3pacTaHus U yObIBaHUS QyHKIMH. 2 GyHKUIUU (JTHOOBIE)
UCCIIEI0BATh HA SKCTPEMYM:

Haiitn npomexxyTku BospacTanus u yOnIBAHUSA byaKIIN:
1) y=x°—x; 2) y=5x%-3x-1;
3) y=x%+ 2x: 4) y=x%+ 12x - 100:
5) y=x - 3x; 8) y=x'-2x%

) y=2x*—3x? — 36x + 40: 8) y=x%—-6x%+ 9.

Ouenka

Hokazamenu OUEHKU

Pemuts 4 3apauun. Jlath onpeaenieHue Bo3pacraroiiei GyHKimum,
onpejeneHue yoriBaroen (yHKINH, 3anucaTh NpU3HaAKU
BO3pacTaHus 1 yObiBaHus QyHKIUU. JlaTh onpeneneHue sKcTpeMmyma
¢byHkuuu. 3anucaTh HEOOXOIMMOE U I0CTATOYHbIE YCIOBUS
CYILLIECTBOBAHMSI SKCTpEMyMa (PYHKIIUU

Pemuts 6 3amau. Jlath onpenenenue Bo3pacraromeid QyHKIu,
omnpeseneHue yoriBaromei (yHKINM, 3anMucaTh NpU3HaAKU
BO3pacTaHus U yObiBaHus QyHKIuu. JlaTh onpeneneHue 3KCTpeMyma
dbyHkuuu. 3anucaTh HEOOXOIMMOE U I0CTATOYHbIE YCIOBUS
CYILIECTBOBAHMSI SKCTpeMyMa (DYHKITUU

Pemmts Bece 3amaun. [laTh onpeneneHue Bo3pacTaromiei GpyHkuuy,
omnpezeneHue yobiBaromen GyHKIUY, 3aUcaTh MPU3HAKU
BO3pacTaHus U yOsiBaHus pyHkuuu. J[aTh onpeseneHue sKCcTpeMyma
¢yHkuy. 3anucarb HeOOXOIUMOE U JOCTATOYHBIE YCIOBUS
CYLIECTBOBAHUS SKCTpeMyMa QyHKIUU MOXKeT 11 MUHUMYM OBITh
Oonbiie Mmakcumyma. [lokazate Ha yepTexe U OOBSICHUTD

3apanue Ne2 (M3 TeKylero KOHTpOJIsi)

1
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Briaucaurts:

1) lﬂgﬁ+; 2) Ingﬁ—l—-

33 2545
3} zﬂ—lug-_;f:; 4} 3|ﬁ]ng3_ﬁ lU*l;
5) 2logg V5 +3log, 8; 6) log, log, log, 2'°.

JaTh onpeaenenus Joraprudma, MepeyrcIuTh CBOWCTBA, yKa3aTh Ha 3aJJaHHBIX ITPUMEpPaAX ,
IPUMEHEHHUE CBONCTB Jiorapudpma

Ouenka Ilokazamenu ouenku

3 Breruncinens! 3 3HaueHUs BbIpaKeHUM. JlaHbl onpeneneHus
Jorapudma, moka3zaTeabHOTO BeipaxeHus. [IpuBeaeHbl
(TmepeyucineHsl) CBOMCTRA JJorapu(hMOB.

4 Boruncnensl 4 3HaueHus BoipaxkeHui. [lanbl onpeneneHus
jorapudma, ToKa3aTeJbHOro BhipakeHus. [IpruBeneHbl
(mepeuuciensl) cBOMCTBA JorapupmoB. J[aHbl onpeaeneHus
OCHOBHBIX CBOMCTB YHCIIOBBIX (DYHKIINI, MITHOCTPUPOBAHBI
(moka3aHbl) Ha rpadukax

5 BrruncieHsl Bce 3HaUeHUs BbIpaXXeHHU. JlaHbl onpeaeneHus
Jorapudma, nokazaTenbHOro BoipaxeHus. [IpuBeaeHsl
(mepeuuciensl) cBOCTBA jJorapudmMoB. J[aHbl onpeaeneHus
OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIINH, UITIOCTPUPOBAHBI
(moka3aHbl) Ha rpaduKax

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

2.11 crpouTth rpaduKu U3y4eHHBIX QYHKUUNA, UIUTFOCTPUPOBATH MO rpauKy CBOMCTBA
AIIEMEHTApHBIX (PYHKIUI;

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

[TocTpouTs rpaduky M3ydeHHBIX QYHKIHHN, HIUTIOCTPUPOBATH MO TpaduKy CBOWCTBA
AIIEMEHTAPHBIX (PYHKITUH;

1 y = log, x,

rae a — sagaHHoe uucyao, a>0, a# 1. 5, 10g x

O<a<l
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y = log, x,
Y &3 4 y=log, x.

3

5) UnmoctpupoBath no rpaduky (pUCYHOK 1) CBOKCTBA 3jIeMeHTapHOMN (hYyHKITUHN +

pUCyHOK 1
Ouenka Ilokazamenu oyenku
3 BoinonHuth yepTex 11 AByX GyHKUMiA. [laTh onpenenenue

MOHOTOHHOU (PyHKIIMH, €€ 00JaCTH ONpeAesIeHHs], 00J1acTh
3HaYEHUI.3anucaTh IPU3HAKK BO3PACTAIONIEH PYHKIUU U
yObIBaroIIe PyHKIUU

4 [TocTpouTts rpaduku ayis Tpex Qynkiuit Jlath onpenenenue
MOHOTOHHOH (DYHKIINH, €€ 00JIacTH OmpeaesieHus, 00J1acTh
3HaueHW.3anucaTh MPU3HAKK BO3pacTaroie pyHkuuu u
yObIBaroNIe pyHKIuu

5 [Toctpouts rpaduku 1st Becex GyHkuil. [laTh onpenenenue
MOHOTOHHOU (PYHKITINH, €€ 00JaCTH ONpeACIICHHs], 00JIacTh
3HaYeHUN.3anucaTh IPU3HAKH BO3PACTAIONICH PYHKITUU U
yObIBaoIIe PyHKITUU

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)

Pemuts 3amaun

1 ITocTpouTk KacaTeabHYIO K Iapy (K oOpa3yrolien muwinHApa, KoHyca); Jlath
OTIpeJIeJICHHE KacaTeJIbHOM, 3aIucaTh €€ ypaBHeHHUE (0OOBICHUTH KaK COCTaBIISIEM
ypaBHEHHE KacaTeJIbHOM)

2
2 Jlana Touka A (2; 4) . HaiiTu ypaBHeHHE KacaTeIbHOM K KPUBOH y = B 4x +8
2
3 Haitu ypaBHEHHE KacaTeIbHON K KPUBOU y = * +5x-10 B TouKe X =3
3
4. HaliTu ypaBHEHHE KacaTelIbHOU K KPUBOU y = + 6x - 2 B Touke X =4
Ouenka Ilokazamenu oyenku
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3 Pemens! aBe 3anaun. /JaHo onpenesieHne KacaTelibHOM, 3alIMCAHO €€
ypaBHEHUE (€CTh aAJITOPUTM COCTABJICHHS YPAaBHEHUS KaCaTEIbHOM)

4 Pewrensl Tpu 3amaun. JlaHo onpeieneHne KacaTeabHOM, 3aIIMCAHO €€
ypaBHEHUE (€CTh AJITOPUTM COCTABJICHHS YPABHEHHUSI KaCaTEIbHOMN)

5 Pemensl Bece 3a1aun. /J[aHo onpeneneHrne KacaTeabHOM, 3alIUCaHO €€
ypaBHEHUE (€CTh aAJITOPUTM COCTABJICHHS YPAaBHEHUS KacaTEIbHOM)

3amanue Ne3 (M3 TeKylIero KOHTPOJIsi)
1

2 Haitu objsacTs onpeneneHEns (QVHKIIHH:

0 1
1) y =sin 2x; 2) y=cus-§—; 3) y=cos —;
: x
—
4}y=5’1ng; S}y:sinsf}; ﬁ}y=cuswfx_1.
- - x+1
Ha¥iTh MHOMECTBO 3HAYEHHH (PYHKIHH:
1) y=1 + sin x; 2) y=1 - cos x;
Ouenka Ilokazamenu oyenku
3 Pemiens! 5 3amanuii /lansl onpeneseHus TPUTrOHOMETPUYECKUX

(yHKUN; OCHOBHBIX CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHIA,(
WIIOCTPUPOBAThH UX HA rpauKax)

4 Pemens! 7 3amanuii [{anbl onpeneseHuss TPUTOHOMETPUYECKUX
(GYHKIUH; OCHOBHBIX CBOMCTB TPUTOHOMETPUUIECKUX (PYHKITHM,(
WUTFOCTPUPOBATh UX Ha rpadrKax)

5 Pewensl 3aganus Jlansl onpeneaeHuss TPHrOHOMETPUYECKHUX
(yHKUHMIA; OCHOBHBIX CBOMCTB TPUTOHOMETPHUECKUX (DYHKIIHIA,(
WLTIOCTPUPOBATh UX Ha rpadukax)

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.12 ucnonp30BaTh MOHATHE (PYHKIIUU JJIsI ONTMCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJIMYWH;
3ananue Nel (M3 TeKyero KOHTpOJIsi)

UCIIOJIb30BaTh MOHITHE (PYHKIIUH JJII ONMMCAHUS U aHAIN3a 3aBUCUMOCTEH BEJIMYUH

0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIHM.
1
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HajiT obnactes onpeneneHus
1 2

l) y=——; 2) y=—7j;
COs X sln x
Beruncnutb
2 /
- . 43
sin | 2 arcsin — |:
2
3 1,1'12
8 arccos —
4 1) cos[ﬁ arccosi;%J; 2) sin (b arccos 0).
Ouenka Ilokazamenu ouenku
3 Pemensr 2-3 3amanus. [lano onpenenenue GpyHKITNHN, MPUBEICHbBI

npuMepbl GyHKIUH, CrIocOObI 3a1aHus (YYHKITUHN; TaHbI OTIPEICIICHHS
00JacTu onpeeNneHus, 00IacTi 3HAaYUCHUN PYHKITUN

4 Pewenst 3-4 (1) unu 3 u 4(2) 3aganus. lano onpenenenue GyHKINH,
IpUBEACHBI IPUMEPHI PYHKIIMI, cIOCOOBI 3a/1aHus (PYHKIMH; JaHbI
onpeaeneHus: 00JacTH ONpeAesIeHns], 00J1acTh 3HAYeHUH (PYHKIIMU
Jlanbl onpeaeneHus 00paTHOM QPYHKIMM IS CUHYCA, U1 KOCHHYCa

5 Pemens! Bee 3aganus. JlaHo onpenenenne GyHKINH, IPUBEIECHBI
npuMepbl pyHKIU, criocoObl 3a1aHusl (PYHKIIUH; TaHBI ONIPEIeIeHUs
o0JnacTu omnpejenenus, o0nactu 3HaueHnt pyHkuu. Jlatb
orpeeneHust 00paTHON (GYHKIMU ATl CUHYCa, 7151 KOCUHYCA.

3apanue Ne2 (M3 TeKyIero KOHTPOJIsi)

1. PemuTe HEpaBeHCTBa
cos X 2

2) cos x

|2
"”lb-?l

2
3)
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Hattrmi:

i J8 |8
1) coso, ecin sSina==— H — <O <T;
d 2
5 31
2) tg o, ecanm cnsﬂ:—%— MR <o< SR
Ouenka Hokazamenu ouenku
3 Periensl 2 HepaBEHCTBA U3 MEPBOTO 3aJIaHKS U OJIHO 3a/1aHue U3 2).

TPUTOHOMETPUUECKUX (PYHKIUI

JlaHblI onipesiesieHus: CHHYCa, KOCUHYCa, 3HAKHU 110 YETBEPTAM JJIS

TPUTOHOMETPUUECKUX (PYHKITUI

4 Pemiensl 3 HEpaBEHCTBA U3 MEPBOrO 33/IaHKS U OJTHO 3a/1aHUE U3 2).
JlaHbI onpeiesIeHHs] CUHYCa, KOCUHYCa, 3HAKH 110 YETBEPTSIM AJIS

TPUTOHOMETPUUECKUX (PYHKIUI

5 Pemensl Bce HepaBeHCTBa . JlaHbI onpeiesieHust CUHYCa, KOCUHYCA,
onpeereHue OrpaHMYeHHON (PYHKIMK 3HAKH 110 YETBEPTSIM JJIs

I[I/II[aKTI/I‘IeCKaH ¢AMHMAIA 11 KOHTPOJIA:

2.13 ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JESTEIHHOCTU U

MTOBCETHEBHOM JKU3HU: ISl OTIUCAHUSI C TIOMOIIBIO (DYHKIIUHA Pa3TUIHBIX 3aBUCUMOCTEH,

Npe/ICTaBICHUS UX TpadUuecKu, UHTEPIPETAK rpaduKoB.
3ananue Nel (M3 TeKyero KOHTpOJIsi)

[TocTpouTts rpaduk GyHKIHMH ; HAWTH TPOMEXKYTKU yObIBaHUs ( Bo3pacTanus) . JlaTs Bce

ONpEAEICHNS U NEPEUNCIUTh CBONCTBA

1
IMTocrpours rpadur GyHKIIN:

1) y=——; 2) y=—.
log, x In x

2 Haiitu npomexxyTku yObIBaHus ( Bo3pacTaHus) ; HyJIu GyHKIUNA

)
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=Y

2)

Ouenka

Hokazamenu OUEHKU

[Toctpoens! rpaduku ABYX GYHKIIUN U HAWICHBI IPOMEXKYTKH
yObIBaHUs ( Bo3pacTanwsi). J[aHbI onpeneseHrs BO3pacTaroIe
(yowiBaromieit) pynkiuu. Oco6eHHOCTH X rpaduKoB

4 [Toctpoens! rpaguk GyHKIUH ; HAWIECHBI TPOMEKYTKH YOBIBAaHUS (
BO3pacTanus). JlaHbl onpeneneHus Bo3pacTaromiei (yorBaromiei)
bynkuun. OcobeHHOCTH UX TPadUKOB

5 [TocTpoens! Bce rpaduku GyHKUUN ;HAWIEHBI TPOMEKYTKU

yObIBaHMs ( Bo3pacTanusd). JlaHbl onpeiesieHus: Bo3pacTarolen
(yOwiBaromieit) pyukiuu. OcobeHHOCTH UX TpadukoB 3anucaTh
ypaBHEHME KpuBOU. [lepeuncnnTh cBOMCTBA

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)
| Hanmucatb ypaBHeHHe KPUBBIX ( 110 YEPTEXKY)

)
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4) Csoii mpumep (IIOCTPOUTH
rpauK U MepeunciIuTh CBONCTBA)
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IIpuBecTH npumep U3 KU3HU

5. 300pa3suTh CXeMaTUYECKH Tpaduku GyHKIMA 1 yKasatb O6J’IaCTB ONpe/IeNeHus 1
MHO>KECTBO 3HAUEHHUM KaXJ10U (QyHKIIMH

1) y=ax° 2) y= x“

Ol(eHKa Ilokazamenu OUEHKU

3 Pemensr 3 3amanusa. Harmucansl ypaBHEHHS] KPUBBIX, 0OBSICHEHO :
Kak ObLIM MOJy4YeHbI Tpaduku ykazaHHbIX QyHKIuH. [locTpoeHb
rpaduku B 4 u 5 3amanuax. YkazaHsl 00J1aCTH onpeieieHus, 001acTH
3HAYEHUH, MPOMEKYTKH YOBbIBaHUS (BO3pacTaHMs)

4 Pewmensl 35 3aganuii. Hanvcanel ypaBHEHUSI KPUBBIX, OOBSICHEHO :
KaK ObLIM MOJy4YeHbI TpauKu YKa3aHHbIX PyHKUUN. [TocTpoeHsl
rpaduku B 4 1 5 3agaHusIX. YKa3aHbl 00JIaCTH OINpeeIeHHs, 00JacTH
3HAYEHUMN, TPOMEKYTKH YOBIBaHUS (BO3PACTAHWS)

5 Pemens! Bce 3ananus. Hanncansl ypaBHEHNS KPUBBIX, OOBSICHEHO :
KaK ObLIM MOJy4YeHbl Tpaduku yKazaHHbIX QyHKIUH. [locTpoeHsbl
rpaduku B 4 1 5 3amaHuax. YKazaHsl 00J1aCTH onpeeieHus, 001acTu
3HAYEHUU, TPOMEKYTKU yObIBaHMs (Bo3pacTanus). HalineHnsl Hyu
byHKIIMN

3aganme Ne3 (M3 TeKyLIero KOHTPOJIs)
N3006pa3utk rpaduku ciaeayromux GyHKIANR

HaobpasuTs cxemarauecky rpadpux OyHEOHH H VKa3aTh eé ob-
JACTE OMIPEeIeHMA H MHOMKECTEO 3HATEHHH; BRIACHHTE, ABJIAET-
¢ JH PVHRUHA OrpAHHMYEHHOH cBepXy (CHH3Y):

1) y=a 2) y=2x% 3) y=xT;

3.

) y=x% 5) y=x7" 8) y=x°

JlaTh onpesenenust 001acT OnpeaesieHrs, 00J1acTH 3HAYCHUN, OTIPEICTICHUS
BO3pacTaroieil (GyHKINH, YOBIBAIOIICH (PYyHKITUN, OTPAHUYCHHOM.

Ol(eHKa Hokazamenu OUEHKU

3 [Toctpoens! ueTsipe rpaduka. Jlansl onpeneneHus 00aacTu
omnpezeneHus, 00acTu 3HaueHui, J[anpl onpeneneHust QyHKINH,
BO3pacTaroeil GyHKIMH, YObIBAIOIIEH PYyHKIUH.
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4 [TocTpoensr 5 rpadukoB JlaHbl onpeeeHus 00IaCTH ONpeIeTICHHUS,
oOnactu 3HaueHuH, J[aHbl onpeecHus GyHKIUH, BO3paCTaOIIEH
byukiuu, yobiBaromiei QyHKIUU.

5 [TocTpoensl Bce rpaduku u Jlanbl onpeaeieHus: 00J1acTu
omnpezaeneHusi, ooiactu 3HaueHuid, J{anel onpeneneHust QyHKINH,
BO3pacTaoieil (yHKIUHU, yObIBatomen QyHKITUH.

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.14 HaxoaUTh MPOM3BOJIHBIC AIIEMEHTAPHBIX (DYHKITHIA;
3ananme Nel

YMeTh: HaXOAUTh MPOU3BOIHBIE DIEMEHTAPHBIX (PYHKIIHIMA

Ouenka Hokazamenu ouenxku
3 Haiitu mpou3BoaHyo
3 b 6 3
1-x 2-x
3) 2¢ * +8cosl %, 4) 3¢ 3 —2sin it
‘ 4
Pemuts nBa 3aganus
4 Haittu mpousBoaHy0
3 b 6 3
1‘_I 2-x
3) 2¢ 3 +3cos1=%; 4) 3¢ 3 —2sgin 1t X
‘ 4
Pemuts Tpu 3amanus
5 Havitu mponsBoaHy0
3 b 6 3
1‘_I 2-x
3) 2¢ 3 +8cosl=%; 4) 3¢ 3 —-2sinltX
‘ 4

3apanue Ne2 (M3 TeKyero KOHTpOJIsi)
HAWTHU IPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIIMIA;

1
1) y=x*+6x+3; 2) y=-2x>+8x-1; 3) y:2+%.
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2 1) y=0,5+siu(x—%]; 2) y=0,5 cos x + sin x.

OMBHKa Hokazamenu OUEHKU

3 Jatp onpenenenue npou3BOJHOM, 3aMCATh PaBUIa
i epeHInpoBaHUs U PEIIUTD 3 3aaHus (HAUTU IPOU3BOIHbBIE
T00BIX 3-X (QYHKLIHIA)

4 JlaTe onpeneneHre Npou3BOIHOM, 3aIMCaTh IPaBUIIA
muddepeHnpoBaHus U pemnuTh 4 3aanus (HalTH IPOU3BOIHbBIE
T0OBIX 4-X (YHKITUI)

5 JlaTtb onpeneneHrne Npon3BOIHOM, 3aMCaTh IPaBUIIA
mudpepeHIpoBaHUS U PEIIUTH BCE 3aaHus (HANTH MPONU3BOIHBIC
BceX QyHKITHN)

3aganue Ne3

Omnpenenenue mpou3BoAHON GyHKIMH. ['eoMeTpUuuecKuii 1 MEXaHUYECKUI CMBICIT
npou3BoiHOM. [IpaBuia nuddepenunpoBanus GyHKIUN
BriBoa popmyn (cTenenHol (moka3aTesb CTEIICHH paBeH 2, paBeH 3);
TPUTOHOMETpHUUECKUX (YHKIUH (TaHTeHca U KoTaHTreHca) JuddepennrpoBanue
norapudmuyeckoil PyHKIMH, TOKa3aTeIbHOM (3anucath ¢popmylibl) [Tpumepsr
g depeHurpoBaHus CI0KHON QyHKINUN

Ouenka Iloxkazamenu oyenku

3 JlaHo ompezaenenue npou3BoAHON GyHKIHH. ['eoMmeTpuueckuii u
MEXaHUYECKU CMBICIH npon3BoAHON. [IpaBuna nuddepenmpoBanms
byHKIIH

BriBo popmy (cTeneHHoM (MoKa3aTenh CTENEHU paBeH 2, paBeH 3);

TPUTOHOMETPUUECKUX (DYHKITUH (TaHTeHCa U KOTAaHTeHCa)
HMuddepennuporanue norapudmMudeckoit GyHKIIUU, TOKa3aTEIbHON
byHKIIIH

(3anucanbl popmyisl) [IpuBeaensl npumeps! qudpepeHunpoBaHus
CIIOXKHOU PyHKIIUU
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4 Jano onpenenenue nmpousBoaHon GyHkuu. ['eomeTpuueckuii u
MEXaHUYEeCKUM cMbIc npou3BoaHOM. [IpaBuna nuddepennpoBanus
byHKIUH

BriBox (hopmyin (cTeneHHOM (1T0Ka3aTesb CTENEHN PABEH 2, paBeH 3,
IIPOU3BOIHAS. KOPHSI KBAJIPaTHOTO );

TPUTOHOMETPUUECKUX (DYHKIMI (TaHTeHCa U KOTaHTeHca)
JuddepenunpoBanue norapuPmMuieckoil pyHKINU, TOKA3ATEIbHON
byHKIIMU

(3anucanbl popmynsl) [IpuBenens! npumeps! auddepeHupoBanms
CIIOKHOU (PYHKITUU

5 JlaHno onpenenenre Npou3BOaHON GyHKIUMU. ['eoMeTprUeCcKuii U
MeXaHU4eCKUi cMbICI rpou3BoAHOM. [IpaBuna auddepenuupoBanus
byHKIUH

BriBos popmyi (cTteneHHOM (TTOKa3aTeb CTEIIEHU paBeH 2, paBeH
3,1poun3BOAHAS KOPHS KBAaJIPaTHOIO U KyOMUYECKOro);
TPUTOHOMETPUUECKUX (PYHKIMI (TaHI€HCa U KOTAHT€HCa)
HuddepenunpoBannenorapu@mMuueckoi GyHKINH, TOKa3aTeIbHON
byHKIIUNA

(3armucansl popmyibel) [IpuBeaers! mpumeps! AudGepeHnupoBaHus
CJIOHOU (PYHKITUU

JupaKkTudyeckas eJMHHULA 1151 KOHTPOJIA:

2.15 ncnonb30BaTh NPOU3BOJHYIO JUISl U3yUEHUS! CBOMCTB (DYHKLIMN U TOCTPOEHUS
rpaduKoB;

3aganue Nel

Onpenenenre MOHOTOHHON GyHKUMU. [Ipu3Haku Bo3pacTaHus U yObIBaHUS (DYHKIIMH.
[IpuBecTy mpuMeEpsI U OKA3aTh PELICHUE

Ouyenka Ilokazamenu oyenku
3 JlaHo ompeneneHrne MOHOTOHHOHM (QyHKIIUA. 3amicaH MpU3HaK
Bo3pactanus GyHkuuu. [IpuBeneHsl mpuMepsl U €CTh pelIeHHe
4 Jlano ompeneneHnue MOHOTOHHOW (pyHKIMU. .OnpenencHue
Bo3pacTatolleit (yobiBaromieid) (GyHKIMHA 3anucaHbl NpU3HaAKU
BO3pacTaHus

u yObiBaHus pyHkiuu. IlpuBenensl npuMepbl U MOKa3aHO pELIEHUE
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5 Jlano ompeneneHrne MOHOTOHHOM QyHKIMU.OnpeaeneHue
BO3pacTaroieit (yoriBatomeit) hpynkuuu 3anucansl [IpusHaku
BO3pACTaHUs U

yobIBaHus pyHKUUU. [IprBeeHbI IPUMEPHI U TOKA3aHO PEIICHHE
VYkazaH aJiropuT™M UcCCae0BaHUs PYyHKIIMM HA MOHOTOHHOCTb,
UCIIOJIb3YS MPU3HAKU MOHOTOHHOCTH (BO3pacTaHus U yObIBaHMUS)

3aganue Ne2
[Tonsitue sxcTpemyma Gysakimn. Heobxoaumoe u J0CTaTOYHOE YCIIOBUS CYIIICCTBOBAHUS
skcTpemyma. [IpuMeHeHre NoHATUS SKCTpEMyMa ISl PEIICHUS 3a/1a4

Ouenka Ilokazamenu ouenku

3 Jlano nousitue sxctpemyma dyHkuuu. [IpuBenens He0OX0UMOE U
JIOCTaTOYHOE YCIJIOBUS CYLIECTBOBAHUS dKCTpeMyMa. EcTh mpumepsl

4 Jlano nousitue skcTpeMmyma GpyHkuuu. [IpuBeneHsl He0OXogUMOE U
JIOCTATOYHOE YCJIOBUS CYLIECTBOBAHUSA dKCTPEMYyMa.

[Toxa3aHo Ha mpuUMepax ciydyau: HEOOXOAUMOE yCIOBHE
BBITMOJIHSETCS, a QYHKIUS HE UMEET IKCTPEMyMa.

EcTtb npuMeps! ¢ pemeHnssMu NpOCTEUINX 3a/1a4 Ha IPUMEHEHNE
HKCTpEMyMa JJIsl UCCIIEIOBAHUS (PYyHKIIUU

5 Jlano nousitue sxctpeMmyma GpyHkuuu. [IpuBeneHsl He0OX0gUMOE U
JOCTATOYHOE YCIOBUS CYLIECTBOBAHUSA DKCTPEMYyMa.

ITokxazaHo Ha mpuMepax ciay4yau: HEOOXOAUMOE YCIOBHE
BBINIOJIHAETCS, @ PYHKIMS HE UMEET 3KCTPEMYyMa

EcTp nmpuMeps! ¢ peleHns IMH 3a1a4 Ha TPUMEHEHHUE SKCTPEMyMa TS
UCCleIoBaHMsI (PYHKIIMU, TOCTPOCHUS IpadrKa, BHIYUCICHUE
YCKOpEHUS

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

2.16 npUMEHSITh MPOU3BOIHYIO JUIsl POBEACHUS TPUOIMKEHHBIX BHIYMCICHUM, PEIIATh
3aJlayu MPUKIAJHOTO XapaKTepa Ha HaX0XK/JIeHWE HAanOOJIbIIIEro 1 HAMMEHBIIETO
3HAYCHUS;

JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.17 BBIUKCHATH B MPOCTEUILINX CIIyYasiX IJIOMAAN U OOBEMBI C UCTIOJIb30BAHUEM
ONPENIECIICHHOTO UHTErPaJIa;
3apanue Nel (M3 TeKyIero KOHTPOJIsi)

Pemuth 3aga4u, ucnosns3ys GopMyIibl 00beMa U OTHOM MOBEPXHOCTU MUPAMHUIB & S
moJiH = SO0k + S ocH; V = 1/3 Socu * H

HaiiTu no/1Hy10 MNOBEPXHOCTh U 00beM MUPAMM/IbI:
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1. B ocHOBaHMM NHpaMUJIbl — IPSIMOYTOJIBHUK cO cTopoHaMu a = 10 cM; b=15cMm
u BbicoTa upamuibl H = 24 cm

2. B ocHOBaHUM NUpaMUBI - KBAAPAT €O CTOPOHOU 10 cM. ¥ BbICOTa MUPaMUBI
paBHa 20 cMm

3. Pewunts 3a1a4M, ¢ HCIIOIBL30BAHUEM OIIPEAEIEHHOrO HHTHIpaa 1 o=

4. Haiitu 00BeM Tena 06pa3oBaHHOIO BpalieHueM Bokpyr ocu OX, kpuBoit: 1) Y =

3
X X=-1uX=32)
CCJIN =-1H = .
’ [Tapabosamu y = 6x%,y_
2

X . ,ecmm X=0; X =1
Ol(eHKa HOKa3ameJlu OUEHKU
3 Pemensl Tpy 3a1a4n. 3anucana HHTErpaibHas Gpopmyia oobeMa.

JlaHo omnpezeneHue ONpeeIeHHOro HHTerpaa. 3anucalia gopmyia
Herorona - Jleli6Huna. 3anucana gopmya Juisi BBIYUCIECHUS
oA miocko ¢purypel. O0bacHeHO OHsATHE "TocKas purypa”

4 Pemens! uetkipe 3a1aun. 3anrcana HHTETpaibHas popMyina o0Obema.
JlaHo ompeneneHre onpeIeIeHHOTO HHTEeTrpaia. 3anucana Gopmyia
HrroToHa - JleiiOnuna. 3anucana ¢popMysa Jijisi BEIYUCICHUS

TIoMAa TIocKou ¢urypel. O0bIcHeHO TOHATHE "TocKas purypa”

5 Periensl Bce 3aaun. 3anucaHa UHTErpaibHas Gpopmysia oobema.
JlaHo ompezeneHue ONpeIeJIeHHOTO HHTerpaa. 3anucana popmyia
HeroToHa - JleiiOnuua. 3anucana popMysna Jijisl BBIYUCIECHUS
IUTOMIAIU TUIOCKOH Qurypsl. O0BsicHEHO ToHsATHE "TTOCKas ¢purypa”

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)
Begpo uMmeer opMy YCEUEHHOIO KOHYCH, PAIHUYCHE OCHOBAHUH KOTOpPO-
ro pasusl 15 cmM u 10 cm, a obpasyiomas pasHa 30 em. CKoJBKO KHIO-
rPAMMOB KPACKH HYMKHO B3ATH AJA TOro, 4rofkl MOKPACHTE ¢ ofeux
cropor 100 Takux Befep, ecnu Ha 1 m° rpebyerca 150 r kpacku? (Ton-
IIHHY CTeHOK Bellep B pacyeT He NMPHHHMATH.)

Pemnts 3amaun 1)

BrrgucauTe NIOMIALE OCHOBAHHA M BBRICOTY KOHYCA, €CIH DA3IBEDPTHOI

ero 60KOROH MOBEPXHOCTH ABJAETCA CEKTOpP, PAJAHYC KOTODOTO paBeH
2 9 ¢m, a ayra pasua 120°.

Bricora koHyca pasHa 15 ¢M, a paadyc ocHoBaHMA paBed 8 cm. Haiign
3) Te ofpasyouyy KoHyca.

4) Hpamas Y = X Bpamaercs BOKpyr ocu ox ot X = 0 10 x = 5. Haiitu 00beM Tesia
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BpalleHus
5). lIpamas Y = X Bpamiaercs BOKPYr ocH 0X oT X = 2 10 X = 4. Haiitu 00bem Tesia
BpaLleHus

Oueuka Ilokazamenu OUEHKU

3 Pemens! Tpu 3amayn. 3anncana uHTETpaibHAs popMya ooObema.
JlaHo ompeneneHre onpeIeJICHHOTO HHTEeTpaia. 3anucana Gopmyia
HrroToHa - JleiiOnuna. 3anucana ¢popMysa Jijisl . BEIYUCICHUE 00beMa
Ten BpameHus purypsl. OObsICHEHO MOHATHE "TENI0 BpalleHus "

4 Petiensl yeThipe 3a7auu. 3anucaHa MHTerpaibHas Gpopmysna oobema.
JlaHo ompezeneHue ONMpeeJIeHHOTo HHTerpaa. 3amnucana popmyia
HeroTona - JleitOuuna. 3anucana popmyia ajis . BeIYKMCIEHUE 00beMa
Ten BpamieHus purypsl. OObSICHEHO MOHATHE "'Teno BpameHus"

5 Petens! Bce 3amaun. 3anucana uHTerpaigbHas Gopmyia oobema.
JlaHo ompenenieHre onpeIeJIeHHOro HHTerpaia. 3anucana Gopmyia
HrroToHa - JleiiOnuna. 3anucana ¢popMyna Jijsl . BBIYMCIECHUE 00beMa
Ten BpanieHus Gurypbl. OObsICHEHO MTOHATHE "Teo BpalieHus"

3aganue Ne3

[TonaTne kpuBOaMHEWHOU Tpanenuu. Ilnomane kpuBonuHenHoM Tpanennu. [Ltonans
I0cKo# Gurypsl. [Ipumepst

Ouenka Ilokazamenu OUEHKU

3 JIaHO MOHATHE KPUBOJIUHENHOW TPANELNUH, IUIOIIAIN KPUBOJIUHEUHOU
Tpanenuu. 3anucana Gpopmyna Hetotona - JleiiOuuia
[Tpumepsl u perienus. Ueprexu

4 JlaHO OHATHE KPUBOJIMHENHOM TpaneunH, IIOMAaA KPUBOJINHEUHON
Tpaneuuu. 3anucana ¢popmyna Herotona - JleliOnuna
[Tnomane mockoit ¢urypsl. [Ipumepst. Ueprexu

5 J1aHO TTOHSITHE KPUBOJIUHEWHOMN Tpaelnu, IO KPUBOJIUHEUHON
Tpaneuuu. 3anucana ¢popmyia Herotona - JleliGnuna

[Tnomans mockoi ¢purypsl. [lpuBeaeHbl pa3andHble BUIbI INTIOCKUX
buryp u nokazaHo BbIYMCIIEHHUE UX Tuionaau. EcTe cBolicTBa
onpezaeneHHoro unrerpana [Ipumeps! u pemenus 3aganuii. Yeprexu

JAuaakruyeckasi eIMHULA AJI51 KOHTPOJIA:

2.18 ucnonp30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUS B TPAKTUUECKON JACITETbHOCTU U
MOBCEIHECBHOM KU3HHU JUIA:

JAupakrnyeckasi eIMHULA 1151 KOHTPOJIA:
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2.19 penienus NpuUKIAIHBIX 3a74a4, B TOM YHCJIE€ COLMATIbHO-YKOHOMUYECKHUX U
(bu3nyecKnx, Ha HAMOOJBIIIME U HAMMEHBIIINE 3HAYEHHU S, Ha HAX0XKJEHUE CKOPOCTU U
YCKOPEHHSI.

JAngakTuyeckasi eIMHULA 1JIS KOHTPOJIS:

2.20 pemath panMOHAIbHbIE, TIOKA3aTeIbHbIC, JIOTAPU(PMUIECKUE, TPUTOHOMETPHUECKHE
YPaBHEHHS], CBOJIAIIMECS K TUHEUHBIM U KBAJIPATHBIM, a TAKKE aHAJIOTUYHbIE
HEPABEHCTBA U CUCTEMBI,

3ananue Nel (M3 TeKylero KOHTpOJIsi)

PELINUTh YPAaBHEHUS, CBOISILINECS K JIMHEWHBIM U KBAJIPAaTHBIM, a TAKXKE aHAJIOTUYHBIC
HEPABEHCTBA U CUCTEMBI;

I PemuTh HEpaBEHCTBO:

1 (5 18 Lo S |
-x+5 . i _®
1) 2 < E' 2) : > o
2 PemuTh ypaBHEHHS
3 log 4 x° ; log g x log g x = 1o x+1
1) 5%3* —§.5%3* L 5=0; 2) 2583 * _ 4.58s = 125.
o ¥ 1 5
1) x'¢*=10; 2) x %8 =0x;
Ouenka Ilokazamenu oyenku
3 Pewensl 3 3ananusd . Jlano onpenenenus gorapudpma. YKa3aHsbl
CBOICTBA, UCIIOJIb3YEMbIE IPU PEIEHUU YPABHEHHI
4 Pemiensr 4-5 3aganuii . [lano onpenenenus norapudma. YKazaHsl
CBOMCTBA, UCIIOJIb3YEMBIE IIPU PELICHUN YPAaBHEHU
5 Pewensl Bce 3aganus . JlaHo onpenenenus jiorapudma. YKkazaHbl
CBOICTBA, UCIIOJIb3YEMbIE IPU PELIEHUU YPABHEHHI

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.23 cOCTaBJIATH U pelllaTh YPABHEHUSI U HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHKCJIE IPUKIA/IHBIX) 3a/1a4ax.

3ananue Nel

YMeTh: COCTaBIIATh U PELIaTh YPABHEHUS U HEPABEHCTBA, CBS3BIBAIOILINE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIATHBIX ) 3a1a4ax.

OMBHKa Hokazamenu OUEHKU
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3 Pemuts 3anauy

Ha craEumm mMeTpo paccTOAHHE OT TOPMO3HOH OTMET-
KH J0 OocTaHOBKH mepBoro BaroHa passo 80 m. C xa-
KON CKOPOCTBRIO MOe3)| J0JIXKeH IIOAOHTH K TOPMO3HOH
OTMEeTKEe, eCJH JIalblle OH OBHraeTcs paBHO3aMe/l/IeH-
HO ¢ yckopenuem 1,6 m/c*?

v=16 Mm/c.

4 Pemuts 3anauy

Ha crasumm mMerpo paccTOSHHE OT TOPMO3HOH OTMeET-
KH [0 OCTaHOBKH mepBoro saroHa pasuao 80 m. C ka-
KO CKOPOCTBRIO MOes]| AOJMKEeH IOJOHTH K TOPMO3HOH
OTMETKe, ecJi¥ Jajibllie OH ABHTAeTCs PaABHOZ3aMe]|/IeH-
HO ¢ yckopenuem 1,6 m/c*?

OTtBeT

v=16 Mm/c.

5 1 Pemuts 3amauy

Ha craEumm mMeTpo paccTOAHHWE OT TOPMO3HOH OTMET-
KN J0 OcTaHOBKHM mepBoro sarosa pasuo 80 m. C xa-
KON CKOPOCTRIO MOe3)| JA0JMKeH NOZOHTH K TOPMO3HOMH
OTMETKEe, eCJH JAJbllie OH ABHraeTcs paBHO3aMe/lJIeH-
HO ¢ yckopenueMm 1,6 m/c*?

v=16 Mm/c.

OtBeT

OTtBeT

JAnpakTuyeckas eTMHULA 1JISI KOHTPOJIS:

2.24 ucrnoap30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOU JICSITEIHHOCTH U
MMOBCEIHEBHOM KU3HU:

3apanue Nel

YMeTh: UCIIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKON JIEATEIIbHOCTH
¥ TIOBCEHEBHOM KU3HU:

Ouemca Ilokazamenu OUECHKU
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Pemmth 3agaun

1) PaGounii omtykaTypuBaeT Bpy4YHYIO KOJIOHHY YIIyUIIEHHON
mtykaTypkoi. CKOJIbKO BpeMeHU eMy oTpedyeTcsi, 4TOObI
OIUTYKaTypUTh KOJIOHHY

BBICOTOM 6 M., TuaMeTpoM 1M., cobmoaas Hopmy Bpemenu 0,79 4 Ha
I xB.M.?

Omeemwt. 1) 14,2 4;2) 6,1 4.;3)0,74;4) 8,1 4

1. Kakoe Bpemst moTpedyeTcst Maisipy JJIsl OKpACKU MaHEIn
(BpICOTA 2 M) B MOMEIIEHUH (PUCYHOK 1) MaxoBOM KHUCThIO,
€CJIM HOpM

2. BpeMenHu s okpacku 100 KB.M. TOBEpPXHOCTH KUCThIO — 6,4 4,
BaJINKOM — 3,4 4?

3. PaGouwnii omTykaTypyBaeT BpyUHYIO KOJIOHHY YIyUYlIEHHOM
mTykaTypkoi. CKOJIbKO OH 3apaboTaeT, €Ciiv KOJIOHHA UMEET
BBICOTY 35,5 M.,

4. paguyc 0,5 M., cobmtoas HOpMy paciieHkH 46,6 kom Ha 1
KB.M.?

5. Omeemut. 1) 19,1 py0.; 2) 7,7 py0.; 3) 4,2 py06; 4) 1090 xon

6. [Ipu omTykarypruBaHUY BPyYHYIO KOJIOHHBI pabouemMy
notpeboBanock 4 4. Kakyto miomaas TOBEpXHOCTH OH
olITyKaTypuBai 3a | u.

7. ,eCiu BBICOTA KOJOHHBI 7 M., fuaMmeTp ocHoBaHus 0,8 m.?
8. Omeemut. 1) 1,2 M2; 3) 14 M2 ; 3) 4,2Mm2; 4) 5M2

OtBernl t=2, 048 yaca kucTeio ~ 2.1
t=1, 088 vaca Banukom ~ 1,1
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Pemmth 3agaun

1) PaGounii omtykaTypuBaeT Bpy4YHYIO KOJIOHHY YIIyUIIEHHON
mtykaTypkoi. CKOJIbKO BpeMeHU eMy oTpedyeTcsi, 4TOObI
OIUTYKaTypUTh KOJIOHHY

BBICOTOM 6 M., TuaMeTpoM 1M., cobmoaas Hopmy Bpemenu 0,79 4 Ha
I xB.M.?

Omeemwt. 1) 14,2 4;2) 6,1 4.;3)0,74;4) 8,1 4

l.

Kaxkoe Bpemst notpeOyeTrcs Malisipy JUisl OKpacKu maHeIn
(BpICOTA 2 M) B MOMEIIEHUH (PUCYHOK 1) MaxoBOM KHUCThIO,
€CJIM HOpM

. BpemeHu 151 okpacku 100 KB.M. TOBEPXHOCTH KUCTHIO — 6,4 U,

BaJINKOM — 3,4 4?

. Paboumnii omtykaTypuBaeT Bpy4qHYIO KOJIOHHY YIy4YllIEHHOM

mTyKaTypkoi. CKOJIBKO OH 3apab0TaeT, €CJIM KOJIOHHA UMEEeT
BBICOTY 35,5 M.,

. paauyc 0,5 M., cobnrogas Hopmy paciieHku 46,6 kor Ha 1

KB.M.?

. Omeemut. 1) 19,1 py0.; 2) 7,7 py0.; 3) 4,2 py06; 4) 1090 xon

. [Ipu omrykatypuBanuu BpyuHYyIO KOJIOHHBI paboueMy

notpeboBanock 4 4. Kakyto miomaas TOBEpXHOCTH OH
olITyKaTypuBai 3a | u.
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5 1) PaGounii omtykaTypuBaeT Bpy4HYIO KOJIOHHY YIIy4IIICHHON
mrykaTypkoi. CKOJIbKO BpeMEHU eMy TToTpedyeTcsi, 4TOObI
OLITYKaTypUTh KOJIOHHY

BBICOTOM 6 M., TuaMeTpoM 1M., cobmoaas Hopmy Bpemenu 0,79 4 Ha

I xB.M.?
Omeemot. 1) 14,2 4;2) 6,1 u.;3)0,74;4) 8,14

1. Kaxkoe Bpems notpedyercs Masipy 71l OKpacKy MaHeIn
(BpICOTA 2 M) B MOMEIIIEHUH (PUCYHOK 1) MaxoBOM KHUCThIO,
€CJIM HopMa

2. BpemeHnu s okpacku 100 KB.M. TOBEPXHOCTH KUCThIO — 6,4
4, BaJIUKOM — 3,4 4?

OtBetnl t=2, 048 yaca kuctpio =~ 2.1

3aganue Ne2 (M3 TeKylIero KOHTPOJIsi)
Pemuth 3amauy

1. CBuHIOBas TpyOa C TOMIIMHON CTEHOK 4 MM. UMEET BHYTPEHHUN TuameTp 13 mm
(umotHOCTH cBuHIA 11,4 r/cMm 3). KakoBa macca TpyOsI qiiuHOM 25 M?

2 AntoMHUHUBBIN TTPOBOJ 1uaMeTpoM 4 MM umeeT Maccy 6,8 kr. Haitgure ayinHy npoBoja
( mIOTHOCTH amtoMuuus - 2,6 r/cm 3)

3. Konnyeckuii 6ak nMmeeT riayouHy 3 M, a ero Kpyribli BepX UMeeT paauyc - 1,5 M.
CKOJIBKO JTUTPOB KUJKOCTH BMeIIaeT 6ak?

4. JlBa peOpa npsiMOYroJibHOI0 napaJJiejenuinena, BbIXoAsiIue U3 0JHOM
BepLIUHBI, paBHbI 7 U 3. O0beMm napaJuienenunena pasen 63. Haiiiure tperne pedpo
napaJujiejienuieia, BIXoAs1ee U3 TOH ke BepIINHbI.

5. Tpu peOpa npsiMOyroJibHOI0 napaJjuiesienuiena, BbIXOAAIUe U3 OJJHOU
BepLIUHBI, paBHbI 1, 0,5 u 16. Hailigute peOpo paBHOBEJIHUKOI0 eMy Ky0a.

Ouenka Ilokazamenu OUEHKU

ctp. 179 u3 197



3 Pemensl Tpu 3anaun

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa.,
nepevrciieHbl Bce O0KOBbBIE TpaHu, peOpa, BEPILIHHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOM 1 MTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce O0OKOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJTIBI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

4 Pemiens! yeTeIpe 3apauu.

JlaHo ompeneneHre mpsiMOYToJIbHOTO Mapauielenunesaa. ,
nepevnciieHbl Bce O0OKOBbBIE TpaHu, pedpa, BEPIIUHBI, 3aMHCaHbI
dbopmyJibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyia oObema
Jlano onpeneneHue KyoOa., mepeyrcieHbl Bce O0KOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aMHCaHbl (POPMYJIEI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obbema kyOa

5 Pemiens! Bce 3a1aun.

JlaHo ompeneneHre mpsIMOYTOJILHOTO Mapajuielenunesaa. ,
nepevnciieHbl Bce OOKOBBIE TpaHu, pedpa, BEPIIUHBI, 3aMHCaHbI
dbopmyIibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue KyoOa., mepeyrciieHbl Bce OOKOBBIE IpaHu, pedpa,
BEPIINHBI, 3aMK1CcaHbl (POPMYJIbl OOKOBOM U MOJHON MOBEPXHOCTH
Ky0Oa , popmyna obbema kyOa

JupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

2.25 st TOCTPOEHHUS M UCCIEA0BAHUS NMPOCTENUIINX MATEMATHYECKUX MOJEIEH.
3aganue Nel

Pemenue 3anayq

HafiTn Toukm skcTpemMyma (DYHKILHMH:
6

1) y=x+J3—x: 2) y=(x-1)7;

Ouenka Ilokazamenu ouenku
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3 Pemmts 3anauy

HafiTy Touku axcrpemMyma GyHKIMH:
i

1) y=x+V3-x; 2) y=(x-1)7;

3anucaTh HEOOXOUMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMA.
3anucaTh 1O0CTaTOYHOE YCIOBUE CYIIECTBOBAHUS SKCTPEMYMA.
3anucarh aiTOPUTM UCCIIE0BaHUS HAa SKCTPEMYM

3amaua 3 ITocTrpouTts rpadur dysknum [ (x)=x+ %

4 Pemuts nBe 3agaun

HafiTn Toukm axkcrpemMyma GyHKIMH:

1) y=x+J8—-2x: 2) y=(x-1)*;

6
T

-+
3amaua 3 ITocTpouTs rpadux Qysxnum [ (x)=x+—=.
X
3anucaTh HEOOXOIUMOE YCIIOBUE CYIIECTBOBAHMSI SKCTPEMYMA.
3anucath I0CTaATOYHOE YCIOBUE CYIIECTBOBAHUS SKCTPEMYyMa.
3anucaTh airTOPUTM UCCIIEIOBAHUS HAa SKCTPEMYM

5 Pemmuth Bee 3amaun

HafiTin TouKkM axcrpemyma GQyHKIMH:
G

1) y=x+V3-x; 2) y=(x-1)7;

Jatb onpenenenue 3xkcTpemyma. [lokazaTe Ha yepTexax

3anucaTh HEOOXOIMMOE YCIIOBUE CYIIECTBOBAHMSI SKCTPEMYMA.
3anucath I0CTaATOYHOE YCIOBUE CYILIECTBOBAHUS SKCTPEMYyMA.
3anucatrh aITOPUTM UCCIIEI0BAHUS HA SKCTPEMYM

3amaua 3 IToctpouTs rpadux Qysxnum [ (x)=x+ %

3amaua 3 ITocrpouTts rpadux GysExnumm [ (x)=x+ %

3aganue Ne2 (M3 TeKyIero KOHTPOJIsi)
Pemuts 3apaun
1. /IBa pedpa npsiMOyroJIbHOI0 nMapaJiie/enuneia, BbIX0AA e U3 OAHOH
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BepLIUHBI, paBHbI 7 U 3. O0bem napaJuienenunena pasen 63. Haiiiure tperne pedpo
napaJuiejienuieia, BoIXoAs1ee U3 TOH JKe BepIIHHbI.

2. Kupnuu umeet GpopmMy mpsIMOYToJIbHOTO Mapaijiejienuieia ¢ usMmepeHusmu 25 cm, 12
cM. u 6,5 cMm. HaitauTe maccy kupnuya, eciy mioTHocTs 1,8 r/cm 3.

3. M3mepenus npsAMOYTrobHOrO napajuienenunena pasasl 8cm, 12 cm u 18 cm. Haitaure
pebpo kyba, eciu ero 00beM paBeH 00beMy TapalJIe/IeHIe1a

4. I3MepeHus NpSIMOYyTOJbHOT0 Napaenenunena pabusl 18cm, 10 cm u 20 cm. Haitgure
pebpo kyba, ecnu ero 00beM paBeH 00beMy NapalyieyIenune1a

Ouenka Ilokazamenu ouenku

3 Pemennl aBe 3agaun

JlaHo onpezeneHue NpsMOYroJbHOrO Mapaieienumesa. ,
nepevrciieHbl Bce OOKOBbIE I'paHu, pedpa, BEPIIUHbI, 3aMMCaHbI
(dbopmMyibl OOKOBO M MOJTHOM MOBEPXHOCTH , hopmMysa oObema
JlaHo onpeneneHue Kyoa., mepeurciieHbl Bce OOKOBBIE IpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYIIBI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0a , popmyna obbrema kyba

4 Pemiens! Tpu 3agaun.

JlaHo onpezienieHNe MPSIMOYTOJIBLHOTO Tapajiesienunesa. ,
HepevncIIeHbl Bce OOKOBBIEC TpaHH, pedpa, BEPIIMHBI, 3aIIMCaHbI
dbopmyIbl OOKOBOI U MOJTHOM MOBEPXHOCTH , hopmysa oObemMa
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce O0OKOBBIE IpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYIIBI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

5 Pewiens! Bce 3a1aun.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa.,
nepevrciieHbl Bce 00KOBbIE TpaHu, pedpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 TTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce 00KOBBIE IpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJIBI OOKOBOH M TIOJHOM MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.26 pacro3HaBaTh Ha YepTEkKaxX U MOJCIIAX IPOCTPAHCTBEHHBIE (POPMEI;
3ananue Nel (M3 TeKylero KOHTPOJIsi)
Pemmth 3agaun
1 [TonsiTie MHOTOTPaHHUKOB. Bepimnbl, peOpa, rpaHu MHOTOTPaHHUKA.
Ha3BaTh ckoibKko TpaHei, BepiinH, ocHOBaHUM umeeT ky0. [lepeuncnure O0OKOBbIE TpaHU
ky6a ABCJIA1B1C1/11, HazoBUTE BEpXHEE OCHOBaHWE, HU)KHEE, OOKOBBIC pedpa
2. Ha3BaTp CKOJIbKO IpaHEi, BEPILINH, OCHOBAHUI UMeeT napajuienenunel. [lepeunciaure
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6okosbie napawienenuneaa kyoa ABC/IA1B1C1/]1, Ha3oBuTe BepxHee OCHOBaHHE,
HUKHEe, 00KOBbIE pedpa

3 Ha3BaTh CKOJIBKO rpaHel, BEPIINH, OCHOBAHUM UMeeT nupamuaa. [lepeunciure
6okosble rpanu nupamMusl SABC/I, Ha30BUTE OCHOBaHUE, OOKOBBIE pedpa

0uem<a Ilokazamenu OUEHKU

3 Pemena ogxa 3anaua /lano onpenenenue MHororpanuuka. Kakue
MHOT'OYT'OJIbHUKH JIE’)KAaT B OCHOBAaHUM MHOTOTPaHHHKA?
[lepeuncnenbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciensl
6okoBble rpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHMeE, HUKHEe, O0KOBBIE pedpa

4 Pewens! nBe 3anaun Jlano onpenenenue MHOrorpanuuka. Kakne
MHOTOYTOJIbHUKH JIEXKAT B OCHOBAaHUH MHOTOIPAHHHKA?
[lepeunciieHbl Bce TpaHu BEpUIMHBI, OCHOBaHUS KyOa. [lepeunciensl
ooxoBeie rpann kyoa ABCJIA1B1C1/11, Ha30BHBEI BepxHee
OCHOBaHMeE, HWXKHEe, O0KOBBIE pedpa

5 Pewrensl Bee 3anaun Jlano onpeneneHne MHOrorpanauka. Kakue
MHOTOYTOJIbHUKH JIEKAT B OCHOBAaHHUHM MHOTOTpaHHUKA?
[lepeunciieHbl Bce TpaHu BEpUIMHBI, OCHOBaHUS KyOa. [lepeuncnenst
ookosble rpann kyoa ABCZIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHUE, HUXKHEE, OOKOBBIEC pedpa

JuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:

2.27 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUAMHU, U300PKCHHUSIMU;
3ananue Nel

YMeTh: COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMUCAHUSMU, U300PAKEHUSIMU;

OueHKa Hokazamenu OUEHKU

3 3agada.l I[TocTpouTs NpsAMYIO NpU3My ¢ OCHOBAHHEM IIPABUJIbHBIN
6-TUYTOJIbHUK:

1 )nepeunciuth Bce pedpa, rpaHu, OCHOBAHUS

2)rokas3aTh NepeceKaruecs MmI0OCKOCTH, CKPEIIUBAIOIINECS
psiMbIe

3) HOCTPOUTH Pa3BEPTKY MPUIMBbI
OTBETUTH HA OJUH BOMIPOC
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4 3agaua.l [TocTpouTs NpsIMyI0 NpU3My C OCHOBAHHEM IPABUIIbHBIN
6-TUYTOJIbHUK:

1 )iepeuniciuth Bce pedpa, rpaHu, OCHOBAHUS

2)nokaszaTh nepeceKaromuecs mioCKOCTH, CKPEIIUBAOIINECS
pSMBIC

3) NOCTPOUTH Pa3BEPTKY MPU3MBI
OTBeTuTH Ha JBA BOIIpPOCa

5 3agaua.l [TocTpouTh NpsIMyI0 NpU3My C OCHOBAHUEM IPABUIIbHBIN
6-TUYTOJIbHUK:

1 )iepeunciuth Bce pedpa, rpaHu, OCHOBAHUS

2)nokaszaTh NepeceKaromuecs mioCKOCTH, CKPEIIUBAOIIECs
npsiMble

3) NOCTpOUTH Pa3BEPTKY MPU3MBI
OTBETUTH Ha BCE BONPOCHI

3aganue Ne2 (M3 TeKyIero KOHTPOJIsi)

Pemmts 3anaum 1)

Hau xkyd ABCDA,B,C,D,. Haligure cileayomuiue AByrpanHble Yriabl:
a) ABB,C; 6) ADD,B; B) A,BB,K, rune K — cepeguna pebpa A,D,.

Haiigure xOOpAHHATE] TOYEK, B KOTODLIe nepexoaar Touku A (0: 1; 2),
B (3;-1;4), C(1; 0; -2) npu: a) UeHTPaJBHOH CHMMETPHH OTHOCH-
TEJLHO HAYAJA KOOPAHHAT; 0) oceBolfl cHMMETPHMH OTHOCHTEJNBHO KO-
OPAHMHATHBLIX OCell; B) 3epKANBHOH CHMMETPHH OTHOCHTENIBHO KOODIH-
HATHERIX HﬂﬂEKﬂ’CTEﬁ.

2)

Ouenka Ilokaszamenu oyenku

3 BrInosiHEeHbI 33/1aHKS Ha TEMY: COOTHECTU TPEXMEPHBIE OOBEKTHI C UX
ONMCaHUsIMU, U300pakeHuAMH; Periena oqHa 3agaya

4 BrinonHeHs! 3a1aHUs HA TEMY: COOTHECTH TPEXMEpPHBIE 0OBEKTHI C UX
ONHCaHUsAMHU, N300pakeHussMu; PelieHsl qBe 3a1aun

5 BrInosiHEeHbI 33/1aHKS Ha TEMY: COOTHECTU TPEXMEPHBIE OOBEKTHI C UX
ONMCaHUSIMU, U300pakeHUAMHU; Periensl Bce 3a1aun

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:
2.29 aHaNmM3UPOBATH B MPOCTEHIIHX CIyUYasX B3AMMHOE PACIOJIOKEHHE OOHEKTOB B

MIPOCTPAHCTBE;

3ananue Nel (M3 TeKylero KOHTpOJIsi)

Pemuts 3anauy.
1
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IIpamele a 1 b mapannenbHsl. Yepea Touky M npamoil a mposefena
npamaa MN, ornHdHaA OT NpAMOH a M He IepeceKarnas npamyio b.
KakoBo B3amMHOe pacmojoxeHHe npameix MN u b?

OTBETUTH Ha BOMPOCHI

2 BepHo sH, 4TO npsaMas JEMKHUT B IUIOCKOCTH JaHHOrO TPeyroJbHUKA,
eCJIM OHA: &) MepeceKaeT ABe CTOPOHBI TPeyroJbHHKAa; 0) Ipoxoaut
Yyepe3 OZHY H3 BEpIIWH TPeyroJbHUKA?

Ol{eHKa Ilokazamenu OUEHKU

3 Pemena onna 3amaya . Kakoe B3auMHOE pacIioioKeHUE IPSIMBbIX Ha

MJIOCKOCTH (ITOKA3aHO HA YEPTEkKaX); €CTh OOBSICHEHUS ; B3AUMHOTO
PaCIOJIOKEHUS IPSIMBIX HA TUIOCKOCTU U B MIPOCTPAHCTBE (ITOKa3aHO
Ha YepTexax);

4 Pemensl n8e 3agaun . Kakoe B3auMHOE pacmloioKeHUE MPSMbIX Ha
MJI0CKOCTH (ITOKa3aHO Ha YepTexkax); €CTh OOBICHEHUS ; B3AUMHOTO
PACIIOJIOKEHUS TPSIMBIX Ha TJIOCKOCTH U B MIPOCTPAHCTBE (ITOKa3aHO
Ha YepTexax);

5 Pemens! Bce 3aaun . Kakoe B3anMHO€E pacnosioKeHUe NpsSMbIX Ha
IUIOCKOCTH (ITOKa3aHO Ha YepTexkax); €CTb 0ObSICHEHUS ; B3AUMHOIO
PacoIOKEHUs IPSIMBIX HA IPOCTPAHCTBE (TTOKa3aHO Ha YepTexax);

JupakTuyecKas eIMHALA A1 KOHTPOJISA:
2.30 u300paxaTh OCHOBHbIE MHOTOIPAHHHUKHU U KPYTJIbIE TENA;

3aganue Nel (M3 TeKyLero KOHTpOJIs)

Pemmmts 3amaun 1) OcHOBaHHeM NPAMOTrO MapaJuleJleIunesia ABIAeTCH poMb ¢ AUATOHAJA-
Mu 10 cm 1 24 cM, a BeICOTA napajienenuneaa paBHa 10 cm. Haiigure
fOJMBIIVIO AHATOHANL TapajuielenuIeja.

2) B npaBUIBHON n-yroJbHOM MpH3Me CTOPOHA OCHOBAHHA PABHA G M BHICO-
Ta paBHAa . Berumcnure nanonjaxu 60KOBOM M MOJHOH NOBEPXHOCTH NMPH3-

Mel,ecan:a) n=3,a=10cm, h=15¢cm;6) n=4, a =12 gm, £ = 8 am;
B) n=6,a=23cm, h=dmm; 1) n=5, a=0,4mM, h=10cmMm.

Ouenka Ilokazamenu ouenku
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3 Pemena oxqxa 3anaya /lano onpenenenue MHororpasuuka. Kakue
MHOT'OYT'OJIbHUKH JIE)KAaT B OCHOBAaHUM MHOTOTPaHHHKA?
[lepeuncneHbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciennl
ooxoeie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHMe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBbIE TpaHU
napamnenenunena ABCJA1BIC1]/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajayu napajiesenurneia

4 Pemens! aBe 3anaua /{ano onpenenenue MHororpanuuka. Kakue
MHOT'OYTOJIbHUKH JIE)KAaT B OCHOBAaHUU MHOTOTPaHHHKA?
[lepeuncnenbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciensl
ooxoeie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHHe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBBIE TpaHU
napamnenenunena ABCJA1BIC1/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajay napajesenurneia

5 Pewensl Bce 3aaun J[ano onpenenenue MHOrorpanauka. Kakue
MHOT'OYTOJIbHUKH JIE)KAaT B OCHOBAaHUU MHOTOTPaHHHKA?
[lepeuncieHbl Bce TpaHu BEpIIMHBI, OCHOBaHUS KyOa. [lepeunciennl
ooxosie Tpanu kyoa ABCIIA1B1C1/11, Ha30BHBI BepxHee
OCHOBaHHe, HIXKHee, 00KoBbIe pedpa [lepeuriciienbl 00KOBbIE TpaHU
napamnenenunena ABCJA1BIC1/l1, Ha3BaHbl BepXHEE OCHOBAHUE,
HUKHee, O0KoBbIE peOpa. 3anucana (popmylia BHIYUCICHHS ITTUHBI
JMaroHajy napajulesenurneia

3ananue Ne2
O06bem ten BpamieHus. Beisoa popmyiibr

OI(EHKa Hokazamenu OUEHKU

3 JlaHo ompeneneHue Ten BpaileHus. Berauciensl 00beMbl Tel
BpalieHus (KoHyca uin mumHapa). Ha npumepe wiu npumepax

4 JlaHo ompenenieHre Tel BpaileHusi. BerauciaeHbl 00beMbl TEI
BpalleHust (KoHyca, [WINHAPA); MOKa3aH aITOPUTM PEIICHUS
Ha npumepe nim npumepax

5 JlaHo ompezeneHue TN BpalleHUsl. BeaucieHb 00beMbl Tel
BpaleHus (KoHyca, winHapa). Jlan BeIBOJ (hOpMYJIBL.
[TpuBeneHbI MPpUMEPHI U IMTOKAa3aH aTOPUTM PEIICHUS

JAnaakTuyeckasi eIMHULA 1JIS KOHTPOJIA:
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2.31 BBINIOTHATH YEPTEKU IO YCIOBHSIM 33/1a4;
3apanue Nel (M3 TeKylero KOHTpOJIsi)
Brinonnenne KOHTpobHOM padoThl Ne 5 o TeMe «KoopAnHaThl U BEKTOPbHI»
BBIITOJIHUTB YEPTEKU IO YCIOBUAM 3a/1a4;

1 ITo xoopanHaTam 4 BEpIIMH NOCTPOUTH MHOTOTPAHHUK, Hal 11 KOOPAMHATHI enle 4
BEPLIMH ; OIPEACIIUTH BUJ MHOIOTPAHHHUKA!

A0;1;1)B (1,0, 1) C ( L;1;1) A( 1; 1; 0)

2 Ianel KOOpPAMHATHI 4YeTeIpex BepmiHH Kyba ABCDA,B,C,D,:
A(0; 0,0, B(0; 0; 1), D(0; 1; 0) mw A, (1; 0; 0). HaiiguTe KOOpAUHA-
Thl OCTANIBHBIX BepuUinH Kybda.

3 Hasosure Bce napsl CKpelquBalmuxca (T. e. IpAHAATEKAILIUX CHpe-
mEBaOUINMCA NpaMeiM) pebep Terpasiapa ABCD. CKONLKO TAKMX map
pebep umMeeT TeTpas’ap?

Ouerma Ilokazamenu OUEHKU

3 BBITIOJIHEHBI YEPTEXKU I10 YCIOBUSM 3a7a4; PEIICHA OJIHA 3aJ]1a4a aHO
OIPEICJIEHUE CKPEIINBAOIIMNXCA NPSAMBIX, JlaHO onpeaeacHue
TE€Tpa’/ipa U BHIIIOJIHEH YEPTEK

4 BBIITOJIHCHEI YCPTEIKU 110 YCIOBHAM 3a/1av; PCUICHEI JIBC 3aJa4i. aHO
OIIpCACIICHNEC CKPCIIMBAIOIINXCS ITPSAMBIX, I[aHO OIpCACICHHUC
TETpPasApa 1 BBIIIOJHCH YCPTECIK

5 BBITIOJIHEHBI YEPTEXKU 110 YCIOBUIM 3a7a4; PELUICHBI BCe 3aAa4u. JlaHo
ONPEJEIICHUE CKPEIIMBAOIINXCS NPSAMBIX, /[aHO onpeneneHue
TETPAdAPa U BBIIIOJIHEH YEPTEK

JuaaKkTuyeckas eJHHUNA 1151 KOHTPOJISA:
2.32 cTpouTh IpocTerIne ceueHus Kyoa, Mpu3Mbl, TUPAMHUIBI;
3amanue Nel (M3 TeKylnero KOHTPOJIsi)

[TocTpouTs mpocreiiine cedeHus: Kyoa, Mpu3Mbl, TUPaMUAbL;

1 OcHoBaHueM npAMOH HPHU3MBI ABAAETCA OPAMOYIOJALHBINA TPEYIrob-
HHK. Yepes cepeaiWHY 'MIOTEHY3HI MEePNeHIUKYIAPHO K Hell IpoBeje-
Ha miIocKocTs. HalinuTe mjomniaas ceueHH A, ecJiH KaTeTsl paBHbel 20 cMm
u 21 cm, a 6oxosoe pebpo paBHOo 42 cM.

2 3apayva o TeMe «IIpuszmay. B npaBunbHoi TpeyroasHoit mpuzme ABCAIBICI
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IpoBeJieHo ceyeHue yepe3 BepunHy Cl u pedpo AB. Haiinure nepumerp ceueHus, eciau

CTOPOHA OCHOBaHMS paBHA 24 cM, a 6okoBoe pedbpo — 10 cMm.
3 IloctpoiiTe ceuenue Kyda MmIOCKOCThIO, MPOXosiei uepe3 Tpu Touku K, L, M,

nexaniue Ha peopax AD, A'B' u B'C' coOTBETCTBEHHO.
SAIIMCATDH AJITOPUTM INOCTPOEHMA meTona cnefoB Npy MOCTPOSHUU CEUEHUS
TeTpa3ipa MIOCKOCTBIO, MPOXOAAIIEH yepe3 3 TOUKH.

Ol(eHKa Hokazamenu OUEHKU

3 Pemena onna 3agaya SAIIMCAH AJITOPUTM ITIOCTPOEHMUS
CEUYCHUS TeTpadpa MIOCKOCThIO, MPOXOIAIICH uepe3 3 3a1aHHbIC
TOYKH.

4 Pemtenn! nBe 3agaun u SAIIMCAH AJIT'TOPUTM ITIOCTPOEHUA
CEUYEHMS TeTpad/ipa IIOCKOCTHIO, TPOXOIsIIeH yepe3 3 3aJaHHbIe
TOYKH.

5 Pemensl Bce 3amaun u SAIIMCAH AJITOPUTM

IHOCTPOEHMSI metona ciie1oB IpU MTOCTPOCHUU CEUCHUS
TETPAdIpa MIIOCKOCTHIO, MPOXOASAIIEN Yepe3 3 TOUKHU.

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.33 pemaTh IIaHUMETPUYECKUE U TPOCTENIINE CTEPEOMETPUIECKHE 3a1a4U Ha
Hax0/ICHUE T€OMETPUUECKUX BEJIUYUH (JUINH, YTJIO0B, IUIOAeH, 00bEMOB);
3ananue Nel (M3 TeKylero KOHTPOJIsi)

Pemuts 3agaun
Har napannenenunen ABCDA,B,C,D,. Horkamxure, uro AC | A,C,
u BD | B,D,.

[ToctpouTs yepTek, 0003HAUUTH BCE BEPIIMHBI; OTBETUTH HA BOIPOCHI:

1) ckoJIbKO BEpPIUIMH UMEET Napauienenumne (MepeurucanTh);

2) cKOJIbKO OOKOBBIX pedep, Kak OHU MPOXOASAT OTHOCUTENBHO APYT ApyTa
(mepeunciuTb) ?

3) CKOJIbKO OCHOBaHUM (II€pEeYUCTUTH) ?

4) cKOJIbKO OOKOBBIX TPaHEH, KaK OHH MPOXOST OTHOCUTEIBHO JIPYT ApyTa
(mepeyucinuTh)?

OueHKa Hokazamenu OUEHKU
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3 Pemena 3aJada Ha A0Ka3aTCJIIbCTBO U CCTh OTBCTHI HA 3 BOIIpOCa.
I[aHO OIIPCACIICHUC ITAPAJUICIICIIUIICAA, IIPAMOTIO IIapalIICIICIIMIICAA,
OIIPCACICHUC I'PAHU, OIIPCACIICHUC BCPIINHBI ITaApAJIJICIICIIUIICA

4 Pemena 3amaua Ha 1OKa3aTENbCTBO U €CTh OTBETHI HA 4 BOMIpoOca.
JlaHo onpeneneHue napajieienuneaa, NpsMoro napajiesenunena,
onpeiesieHHe TpaHu, ONpeAeICHUE BEPUIMHBI TapajlieNenuneaa

5 Pemena 3agaya Ha 10Ka3aTelIbCTBO U €CTh OTBETHI HA BCE BOIIPOCAbI
I[aHO OIIPCACIICHUC IMapaJUICIICIIUIICIA, IIPAMOTO IapaJICIICIIUIIC/AA,
OIIPpCACIICHUEC I'paHU, OIPCACICHNEC BCPIIMHBI MMapaJJICICIIUIICaa

3aganue Ne2 (43 TeKyUIero KOHTPOJIs)

1. Ilpameie OB u CD napamnenhnm_e, a 04 Ch— CKpelHBaIHecs
npamule. Haitaure yron wmemxay nopameiMu OA u CD, ecau:

a) ZAOB = 40°; 6) £ZAOB =135° B) £ZAOB =90°.

Ouenka Ilokazamenu ouenku

3 . Perrena 3aj1a4ya Ha BRIYMCIICHUE 3HAYEHUS OJTHOTO yriia. [[aHo
OTIPEJICIICHUE NTAPAJUICIIBHBIX MPSIMBIX HA IJIOCKOCTH U B
MPOCTPAHCTBE. 3aMKMCAaHO YCIOBUS NApaIEIbHOCTH Ha TJIOCKOCTH U B
MpOCTpaHCTBE. J[aHO orpeneneHne CKPEMNBAOIIMNXCS MPSAMBIX.
[IpuBeneHsl NpUuMepsI

4 Pemena 3amaya Ha BBIYMCIIEHNE 3HAYEHUN IBYX YI0B JlaHo
ONpEEIICHNE NMapAJIEIBHBIX NPSIMbIX HA INIOCKOCTHU U B
IIPOCTPAHCTBE. 3aKMCAHO YCIOBHS MAPAJUIEIBHOCTH Ha INIOCKOCTH U B
IIPOCTPAHCTBE. JlaHO ONpeeeHUe CKPEIIMBAIOIINXCS IIPSIMBIX.
[TpuBeneHsl IpuMepsI

5 Pemrensl Bce 3a1aun Ha BBIYMCIIEHNE 3HAYEHUH yTIIOB. [laHO
OIIPEACIICHUE NapajUICIbHbIX IIPSAMBIX HA IUIOCKOCTU U B
IPOCTPAHCTBE. 3aMKMCAHO YCIOBHS MAPAJUIETIbHOCTH Ha INIOCKOCTH U B
IIPOCTPAHCTBE. JlaHO ONpeeneHne CKPEIMBAIOIINXCS TIPSIMBIX.
[IpuBeaeHbI MpUMEPHI

JAupakTnyeckasi eITMHULA JAJI51 KOHTPOJIA:
2.34 ucnonp30BaTh MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4 TUTAHUMETPUUYECKHUE (PaKThI
U METO/IbI;
3amanue Nel (M3 TeKylero KOHTPOJIsi)

1. IlocTpouTs ceyeHue Ky0a napajiejibHOe OCHOBAHUIO, 00KOBOI I'PaHM H
BbIYNCJIUTH IUIOIIAAb CeYeHUs
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2 Pebpo xyOa paBuo a. Haiigure naomane cedyeHnd, NPOXOAAINEro yepes
AUATOHANN ABYX ero rpaHei.

3 Pebpo nmpasumabHOTO OKTasApa pasBHO a. Halimure paccTosHMe MeXIy:
a) OBYMA ero NPOTHROMOJNOMHBIMH BepIIMHAMHA, 0) ImeHTpaM¥ JBYX
CMeHbBIX I'DaHeill; B) NPOTHBOMOJOMHBIMH I'DaHAMH.

Ouenka Ilokazamenu OUEHKU

3 Pemena 3anaua Ha NOCTPOEHUE CEUEHU B MHOTOTPAHHUKAX.
(Pemena oana 3aj1aua) Yka3aHbl 3Talbl HIOCTPOCHUS CEUCHUS

4 Pemiena 3agaya Ha MOCTPOCHUE CEUCHUN B MHOTOTPAHHUKAX.
(Pemmens! aBe 3amaun) YKka3zaHbl 3Tabl TOCTPOCHUS CEYCHUS

5 Pemiena 3agaya Ha MOCTPOCHUE CEUEHUM B MHOIOTPAHHUKAX.
(Pemensl Bce 3agaun) YKazaHbl 3Tanbl IOCTPOEHUS CEUCHHUS

3amanmne Ne2 (M3 TeKylIero KOHTPOJIsi)
Pemurs 3a1aun

1 TlokazaTe u HanucaTh (OPMYJIBI ISl BEIYUCIICHUS TIIONIAIeH TpaHeid, MoKa3aTh KaKue
MHOT'OYT'OJIbHUKH JIE)KAaT B OCHOBaHUU

(Ha xyOe u mapajienenumneae, npusme, nupamuje). OObICHUTHL HA MHOTOTPAHHHUKAX.

2 HaiiTu nomaab OCHOBaHUSI U OOKOBOM rpaHu Ky0a, HAWTH MOJHYIO MOBEPXHOCTh
Ky0a, eciii a=10 BpruncauTe JIMHY AMaroHaiu Kyoa

3 HaiiTu noyiiHy10 NOBEpXHOCTh NapajuieNenuIena, JJIUHY AUaroHaiy napauieienunena,
eciu ero usMepenus paBuel 10 cM., 8 cm. u 20 cm.

4. JlnaroHains ky6Ga pasra V12. Haiixure ruomans GOKOBOIT TOBEPXHOCTH Ky0a.

5. IBa peOpa npsiMOyTroJbHOTO TapaJlJIeJICHUIe1a, BRIXOSAIIUE U3 OJHON BEPIITNHBI,
paBHbI 1 1 6. ITnomaas TOBEpXHOCTH 3TOTO Mapajuiesenumnena pagia 138. Haiiagute
TpeThe pedpo, BBIXOSIIEE U3 TOM K€ BepIIMHBL. Boruuciure o0bem napasuienenurneia

0uem<a Hokazamenu OUEHKU

3 JlaH oTBeT Ha NMepBbIil Bonpoc 3anucanbl GOPMYJIIbI IS
BBIYKCIICHUS IJIOIAJIEN TpaHeld, MHOTOYTOJIbHUKOB ,KOTOPBIE JIEKAT B
ocHoBaHuu"( Ky0a U mapasuienenunesa, Ipu3Mbl, TUpaMuibl)" 1
pelieHbl TpU 3aanus . (O0bsicHeHHe MOKeT ObITH 1aHO HA OTHOM
MHOTOI'PAHHHKE)
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4 JlaH oTBeT Ha NMepBbIil Bonpoc 3anucanbl GOPMYIIBI s
BBIYMCJIEHUS IUIONIAEH TPaHeil, MHOTOYTOJIbHUKOB ,KOTOPBIE JIEKAT B
ocHoBaHuu"( Ky0a W mapajuiesienurneaa, Mpu3Mbl, TUPaMuIb))" U
peleHbl YeThipe 3a1anus . (O0bsiCHeHHe MOKeT ObITh IaHO HA
OTHOM MHOTOI'PAHHUKE)

5 JlaH oTBeT HA MepBbIil Bonpoc 3anucanbl GOPMYIIBI IS
BBIYUCJIEHUS IUIONIae TpaHeil, MHOTOYTOJIbHUKOB ,KOTOPBIE JIEKAT B
ocHoBanuu'"( KyOa ¥ mapasienenumnesia, Mpyu3Msbl, TupamMus)" U
peuieHbl Bee 3aaaHus . (O0bsicCHEHHEe MOKET ObITh JJaHO HA OJTHOM
MHOTOTIPAHHHKE)

JupaKkTudyeckas eJMHUNA 1151 KOHTPOJIA:

2.35 npoBOANTH TOKA3aTENbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;
3amanue Nel (M3 TeKyuiero KOHTPOJIsi)

BriBectu popMyity npon3BOAHON (HYyHKIIMIMA

1) y=x2+6x+3; 2)y=-2x>+8x-1; 3) y:2+%.

Ouenka Ilokazamenu ouenku

3 Jlate onpeneneHrne npou3BOAHOM, 3aMCaTh IPaBUIIA
nuddepenniupoBanus u pemnTh 1 3aganue ()BeiBectu dhopmyiny
MPOU3BOAHON OJTHON (DYHKIIMH, UCTIONB3YS ONpEIEICHHE
IPOU3BOIHON)

4 JlaTh onpeaeneHre Npou3BOIHOM, 3aIMCaTh IPaBUIIA
muddepennupoBanus U pemutsb 12 3amanus ()BeiBectn popmyiry
MIPOU3BOHON OTHON (DYHKIIMH, UCTIONB3YS OTPEICICHIE
MIPOU3BOJIHOM )

5 JlaTb onpenenenue nNporu3BOIHON, 3alI1CcaTh PABUIIA
nuddepenniupoBanus U pemnth 1 3aganue ()BeiBect hopmyiny
POU3BOJAHON OJHOM (DYHKIIMH, UCIIONb3YS ONPEICICHHE
MIPOU3BOJIHOM )

3ananue Ne2
Brruucnenue mionraneit miockux Guryp. BeiBon hopmyisr

OI(EHKa Hokazamenu OUEHKU
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3 [IpuBeneHbI MpUMEPHI HA BIBIYUCICHUE TUIOMIAACH IITOCKUX GUTyp.
JlaHo penieHue o HOM 3a7auu (3a1aHUsI CBOU)
K npumepy: Haiitu miomanb Gurypsel, orpaHndeHHON QyHKITHEH

n

i . |
= . L Y=x
By KyOuueckoil mapadbosnoit y

4 [IpuBeneHBI MPUMEPHI Ha BIBIYUCIICHHUE TUIOMIA SN TIIOCKUX puryp.
JlaHo pelnreHue ABYX 3a7a4u (3aaHUs CBOM)
2

o . .Yy =X
Haiitu miomaas Gurypsl, orpaHM4eHHON QyHKIIMEH u
3 . y=x°
KyOnueckoi mapabosioit
Haiitu muiomaaes Gurypsl, orpaHM4eHHON QyHKIMEH y=SIn X Uy =X .
JlaH aJIrOpUTM pellIeHU 3a/1a4n

5 [TpuBeneHbI MpUMEPHI Ha BIBIYUCIICHUE TUIOIAACH MITOCKUX (puryp.
JlaHo pelieHue ABYX 3a7a4u (3aJlaHusl CBOM)
i

. . LY =X
Haiitu muiomaas Gurypsel, orpaHudeHHON QyHKIMEH U
3 _p=x°
KyOnueckoi mapaboioi
Haiitu miomaas Gurypsl, orpaHideHHON QYHKIMEH y=Sin X Uy =X .
Jan BbIBOA (DOPMYJIBI U QITOPUTM PELICHUS 3a]1aUH

JupakTnyeckasi eIMHALA JAJIs1 KOHTPOJIA:
2.36 ucnoab30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU JEATEIbHOCTH U
NOBCEIHEBHOM KU3HHU:
3apanue Nel (M3 TeKyero KOHTpOJIsi)
Pemute 3agaun

1. U3 Bepuiunbl kBaapata ABC/L co cTOpoHOi#i 6 ¢M K ero IJI0CKOCTH MPOBEACH
nepnenaukyJasap BK. Haiigure o0bem nupamuast ABCIK,

ecan AK=10 cm.

2) /[IBa peOpa npsiMoyroJibHOro napaJsuiesjienumnena, BHIXOASIIUE U3 OJHOI
BepIINHBI, paBHbl 7 1 3. O0beM napaJuiesienunena pased 63. Haiinure Tperbe pedpo
napajuiesienumnena, BLIXOAsIIIee U3 TOW JKe BepUINHbI.

3 mamerp JIyEEI cocTaBiasier (NpHOIH3HTENBHO) UYETBEPTYI 4YacTh JHA-
meTpa 3emun. CpaBauTe 06beMEl JIyHEI B 3eMiIH, CYNTAA MX HIapaMH.

4 Crxoabko KyDomeTpoB 3eMam norpedbyercsa mjs ycTpoicTBa KIyMmOBI,
uMerwIlel ¢GopMy 1NapoOBOro CerMeHTa ¢ paguycoM OCHOBAHHA o M
1 BeicoTON 60 cMm?
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5 B DMIHHAPUYECKYIO MEH3YPKY AHaMeTpoM 2,5 ¢M, HATIOJHEHHYIO BOAOM
J0 HeKOTOPOT'O YPOBHSA, ONYCKAKT 4 pPaBHBEIX MeTaJJIMYECKHX lIapHKa
auamerpoMm 1 cMm. Ha ckoabKO H3MEHHTCH YPOBEHb BOJALI B MeH3ypKe?

Ouemca Hokazamenu OUEHKU

3 Pemiens! nBe 3agaun.

JlaHo onpeneneHre npsiMOYroJIbHOTO Mapaieienunesaa. ,
nepevrciieHbl Bce OOKOBbIE I'paHu, peOpa, BEPIIUHbI, 3aMMCaHbI
(bopMyIbl OOKOBOI U MOJTHOM MOBEPXHOCTH , (opMmysia oObemMa
JlaHno onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0a , popmyna obbema kyba

4 Pemens! Tpu 3aaymn.

JlaHo ompexaeneHue MPSMOYTOJIBLHOTO MapaieenuIea. ,
nepevrciieHbl Bce OOKOBbIE I'paHu, peOpa, BEPIIHUHbI, 3aMMCaHbI
dbopmyJibl GOKOBOH U MOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE IpaHu, pedpa,
BEPILMHBI, 3aMUCaHbI POPMYIIBI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0a , popmyna obbema kyba

JlaHbl onpeaeneHus MUINHAPA, 11apa, ero NOBEpXHOCTH U 00beMa

5 Pemens! Bce 3agaun.

JlaHo onpeneneHre NpsiMOYTroJIbHOTO Mapaielenunesaa.,
nepevrcieHbl Bce OOKOBbIE I'paHu, peOpa, BEPIIUHbI, 3aMMCaHbI
dbopmyJibl GOKOBOM U MOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHno onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE IpaHu, pedpa,
BEPILMHBI, 3aMUCaHbI POPMYIIBI OOKOBOH U MOIHON MOBEPXHOCTH
Ky0a , popmyna obbema kyba

JlaHbl onpeaeneHus MUINHAPA, 11apa, ero NOBEpPXHOCTH U 00beMa

JIuaakTH4ecKas eIMHNLA A5l KOHTPOJISA:
2.37 st uccienoBaHus (MOJEIMPOBAHNS) HECIIOKHBIX TPAKTUUYECKUX CUTyalluil Ha
OCHOBE M3yYEHHBIX (POPMYJI U CBOMCTB (pUryp;
3amanue Nel (M3 TeKylero KOHTPOJIsi)
Pemute 3agaun

1 Kupnuu umeet popmy npsMoyroiabHOro napajuiesienurena ¢ ui3MepeHusamMu 25 cm, 12
cM. u 6,5 cm. Haiinure Maccy kupnuyva, eciu IoTHOCTH 1,8 r/cm 3.

2. 3mepeHuns npsMOyrojapHOro napasenenunena paBasl 8cm, 12 cm u 18 cm. Haitaure
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pebpo kyba, eciii ero 00beM paBeH 00beMy Tapasuliesienune/ia

3. M3mepenus npsAMOYrojibHOTrO napasuienenunena pasusl 18cm, 10 cm u 20 cm. Haiinute
pebpo kyba, eciii ero 00beM paBeH 00beMY TMapasuiesienunea

4. JIa peOpa npssMOyroJibHOT0 NapaJuiejenumneaa, BbIXOAsIIMEe U3 OAHOM
BepPIIMHLI, paBHbI 2 11 6. O0beM napasuiesienunena pasex 48. Haiinure TpeTshe pedpo
napaJuiejienunieia, BIXoAf1ee U3 TOM ke BePIINHbI.

5.Tpu pebpa npsiMOyroJibHOT0 NapaJijiesienuinena, BLIX0AAINE U3 0JJTHOM BePIINHbBI,
paBubl 1, 0,5 1 16. Hajinnte pedOpo paBHOBEJIMKOI0 eMy Ky0a.®

OueHKa Hokazamenu OUEHKU

3 Pewmiens! Tpu 3aga4m .

JlaHo onpeneneHre npsiMOYroJIbHOTO Napavieienunesaa.,
nepevrciieHbl Bce OOKOBBIE I'paHu, peOpa, BEPIIHUHBI, 3alMCaHbI
(bopMyibl OOKOBOI M MOJTHOM MOBEPXHOCTH , (opMysa oObemMa
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILUHBI, 3aUCaHbl POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
KyOa , popmyna obrema kyOa

JlaHbl onpeaeneHus HUJINHAPA, 11apa, ero HOBEpXHOCTH U 00beMa

4 Pemiens! yernipe 3amaun.

JlaHo onpeneneHre NpsiMOYroJIbHOTO Napavieienunesaa. ,
nepevrciieHbl Bce OOKOBBIE T'paHu, peOpa, BEPILIHUHbI, 3alIMCaHbI
dbopmyIibl OOKOBOM U MOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE IpaHu, peodpa,
BEPIIMHBI, 3aMHCaHbl (POPMYJITEI OOKOBOH U TIOJIHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpenenenus NUIUHAPA, I1apa, ero MOBEPXHOCTH U 00beMa

5 Pemiensl Bce 3amauu.

JlaHo ompezaeneHue MPSMOYTOIBLHOTO MapaieenuIe/a. ,
nepevrciieHbl Bce OOKOBBIE T'paHu, peOpa, BEPIIHUHbI, 3aIIMCaHbI
(bopMyibl OOKOBOI M MOJTHOM MOBEPXHOCTH , (opmysa oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILMHBI, 3aUCaHbl POPMYIIBI OOKOBOH U MOJHON MOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeaeneHus HUJIMHAPA, 11apa, ero HOBEpXHOCTH U 00beMa

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)
Pemuts 3amaun
1 Kupnuu pazmepom 25 X 12 X 6,5 cm umeet maccy 3,51 kr. Haliiure ero mioTHOCTh
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2. TpeOyeTcst yCTaHOBUTH pe3epByap AJIsl BOJAbI eMKOCTHIO 10 M3 Ha psAMOYTOJIBLHON
momaake pazmepom 2,5 X 1,75 M, ciyxaiient ajist Hero gHoMm. Haiiaure BeIcOTy
pe3epByapa.

3. bokoBeIe peOpa HaKIIOHHOM TPEYTrOJIbHOM NPU3MBbI PaBHBI 15 M, a pacCTOSTHUSA MEXKIY
COJIEp KaIlUMU UX MapaAJICIbHBIMU NPsMbIMU 26 M, 25 M u 17 m. Halinute 00bem
MIPU3MBI.

4. Tpu peOpa npsiMOyroJibHOT0 nNapaJsuiesenumnena, BHIXOASIIAE U3 OTHOI
BepUIMHBLI, paBHbI 1, 6 u 36. Haiinute pedOpo paBHOBEJNKOr0 eMy Ky0a.

5. /IBa peOpa npsiMOYroJIbHOI0 MapaJijiesenuneaa, BbIXOAANE U3 OTHOH
BepIIMHBI, paBHbI 7 1 3. O0beM napaJuiesienunena pased 63. Haiinure Tperbe pedpo
napaJuiejienuiena, BbIXoasiee U3 TO| ke BepUIUHbI

OMBHKa Hokazamenu OUEHKU

3 Pewiens! Tpu 3amaum.

JlaHo onpeneneHre npsiMOYroJIbHOTO NMapauielenunesaa. ,
NepevrciieHbl Bce OOKOBBIE I'paHu, peOpa, BEPILIHUHBI, 3aIIMCaHbI
dbopMyITBI OOKOBOH ¥ MOJTHOM MOBEPXHOCTH , hopMysia oobemMa
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILUHBI, 3aMUCaHbl POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
KyOa , popmyna obrema kyOa

JlaHbl onpeaeneHus HUIMHAPA, 11apa, €ro HOBEpPXHOCTU U 00beMa

4 Pemensl yersipe 3amauu.

JlaHo onpeneneHre NpsiMOYroJIbHOTO Napaielenunesaa. ,
nepevrciieHbl Bce OOKOBBIE I'paHu, peOpa, BEPIIHUHBI, 3alIMCaHbI
¢dbopMyIibl OOKOBOI M TIOTHOW MOBEPXHOCTH , Popmysa oobema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILMHBI, 3aMUCaHbl POPMYJIIbl OOKOBOH U MOJHON MOBEPXHOCTH
KyOa , popmyna obrema kyOa

JlaHbl onpeaeneHus HUINHAPA, 11apa, ero HOBEpPXHOCTU U 00beMa

5 Pemiensl Bce 3agaun.

JlaHo onpeneneHue npsiMOYroJIbHOTO Napavieienunesaa. ,
nepevrciieHbl Bce OOKOBBIE I'paHu, peOpa, BEPIIHUHBI, 3aIIMCaHbI
(dbopMyIibl OOKOBOI M TIOTHOW MOBEPXHOCTH , Popmysa oobema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce OOKOBBIE TpaHu, pedpa,
BEPILUHBI, 3aMUCaHbl POPMYJIIbI OOKOBOH U MOJHON MOBEPXHOCTH
KyOa , popmyna obrema kyOa

JlaHbl onpeeneHus HUIMHAPA, 11apa, ero HOBEPXHOCTU U 00beMa

JupakTuyeckasi eIMHALA AJI5l KOHTPOJIS:
2.38 BeIuKcaeHUs: 00bEMOB U TUIOMIAJEH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJN MPHU
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PEIICHUHN ITPAKTHYCCKHUX 3aaa4, UCITIOJIb3YA IIPpU H€O6XO,Z[I/IMOCTI/I CIIpaBOYHHKH U
BBIUMCIIUTENILHBIE YCTPOMCTBA.
3apanue Nel (M3 TeKylero KOHTpOJIsi)
Pewmnts 3aauy Ha BeIYUCIIEHHE 00BEMOB U IUIONIA/IEH TOBEPXHOCTEN
IPOCTPAHCTBCHHbIX TEJl - 1 .
1 CeurnoBas Tpy6a (mnorHocTs cBuHNa 11,4 r/em®) ¢ TormuHOM cTeHOK
4 MM uMeeT BHyTpeHHMH auamerp 13 mM. Kakopa macca TpyOnl, ecsH
ee IaIuHA paBHa 25 m?

2. Karoe ronruuecTBO HedTH (B TOHHAX) BMeIllaeT IHJIMHAPDHYECKadA IH-
crepHa AHaMeTpoM 18 M M BeicOTOH 7 M, €CJIHM IJIOTHOCTH He(TH paBHA

0,85 r/cm°?

Ouenka Ilokaszamenu oyenku

3 Peuiena oHa 3aga4a v 1aHO ONPEAEIICHUE HUIIMHpPA , TIOJHOU U
OOKOBOI MTOBEPXHOCTHU

4 Pemens! nBe 3a1aun v 1aHO ONPEAECIEHNUE LIUINHPA , IOJTHON U
OOKOBOI TOBEPXHOCTHU

5 Pemiensl Bce 3a/1aun U JaHO ONPENEIICHUE WIMHAPA , TOJTHOU U
OOKOBOI MTOBEPXHOCTHU

3aganue Ne2 (M3 TeKylero KOHTpOJIsi)

Pemurs 3a1aun
1 Kupnuu nmeet popmy npsMOyroiabHOro napajuiesienuresa ¢ i3MepeHusiMu 25 cm, 12

cM. u 6,5 cm. Haiinure Maccy kupnuya, eciy IoTHOCTS 1,8 r/cm 3.

2. I3amepenus mpsMOYTOJIBHOIO Mapajienenumena paBusl 8cM, 12 cm u 18 cMm. Haiinure

pebpo kyba, ecnu ero 00beM paBeH 00beMy Tapalyie/Ienue1a

3. U3mepenus npsMOyroibHOIro napasienenuneaa paBusl 18cm, 10 cm u 20 cm. Haiinute

pebpo kyba, ecnu ero 00beM paBeH 00beMy Hapallyiesenune1a

4. OcHOBaHME MUPAMHU/IBI - IPSIMOYTOJIBHUK CO CTOpOHaMH 9 M 1 12 M; Bce OOKOBBIE

pebpa paBusbl 12,5 M. Haliqute 06beM mupamMu/ibl
5. OcHOBaHUeE MUPaMUJIbI - IPSIMOYTOJIBHUK CO CTOpoHaMU 9 M u 12 M; Bce OOKOBbBIE

pebpa paBubl 12,5 M. Halimute 06beM mupaMu/ bl

Ouenka

Hoxkazamenu OUEHKU
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Pemens! Tpu 3amaum.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa.,
nepevrciieHbl Bce O0KOBbBIE TpaHu, peOpa, BEPILIHHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOM 1 MTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepeurciieHbl Bce O0OKOBBIE TpaHu, pedpa,
BEPIIMHBI, 3aIMHCaHbl (POPMYJTIBI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeaeneHus MIINHAPA, Mapa, ero MOBEPXHOCTH U 00beMa

Pemensl yeTnipe 3amaun.

JlaHo ompeneneHre mpsiMOYroJIbHOTO Mapauielenunesaa. ,
nepevrciieHbl Bce O0KOBbIE TpaHu, peOpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 MTOJTHOM MOBEPXHOCTH , (popMyia oObema
JlaHo onpenenenue Kyoa., mepedrciieHbl Bce 00KOBBIE IpaHu, pedpa,
BEPIIMHBI, 3aIMMCaHbl (POPMYJTIBI OOKOBOH M TIOJHOM MTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaH®l onipeieNieHrs MUINHAPA, I1apa, ero MOBEPXHOCTH U 00beMa

Pewiensl Bee 3a1auun.

JlaHo ompeneneHre NpsiMOYroJIbHOTO Mapajuielenunesaa.,
nepevrciieHbl Bce O0KOBbIE TpaHu, pedpa, BEPILUHBI, 3aMMCaAHBI
dbopmyIibl GOKOBOH 1 MTOJTHOM MOBEPXHOCTH , (popMyiia oObema
JlaHo onpenenenue Kyoa., mepedrciieHbl Bce O0OKOBBIEC TpaHu, pedpa,
BEPIIIMHBI, 3aIMHCaHbl (POPMYJIBI OOKOBOH M TIOJHOM TTOBEPXHOCTH
Ky0Oa , popmyna obrema kyOa

JlaHbl onpeeneHus MIINHAPA, Mapa, ero MOBEPXHOCTH U 00beMa
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