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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)
®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeaHero 3BeHa no cnenranbHocT 15.02.08 TexHoorus MamHOCTPOCHUS

1.2. MecTto mucumnmiuabl B ctpykrype IHIICC3:
ITO/J1.00 ITpoduasHbIe 001IE00pa30BaTEIbHBIC THCITUILIHHBI.

1.3. lesiu 1 3aga4uM JUCHUILIMHBI — TPe0OOBAHMS K Pe3yJIbTaTaM O0CBOCHUA
AUCIHUNIMHBI

PesynbraTel Ne @opMHUpyEMBIN PE3yJIbTAT

OCBOCHUA Pesynbrara

JVCLUTUIAHBI

JIn4HOCTHBIE 1.1 POCCHICKYIO I'PaKJaHCKYIO HIECHTUYHOCTb, TATPUOTH3M,
pe3yJIbTaThI YBAJKEHHUE K CBOEMY HAPOLY, UyBCTBA OTBETCTBEHHOCTH

nepen Ponunoi, roproctu 3a cBoM Kpa, cBoro Ponuny,
MPOIJIOE U HACTOSIIIEE MHOMOHAIIMOHAIBHOTO HAapoJaa
Poccun, yBakeH#e rocy1apCTBEHHbBIX CUMBOJIOB (Tepo,
¢braar, TUMH);

1.2 IPaKIAHCKYIO IMO3HMIIMIO KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTRA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa
00sI3aHHOCTH, YBaYKAIOIIET0 3aKOH U TPAaBOIIOPSIOK,
00J1a/1a10111eT0 YYBCTBOM COOCTBEHHOTO JJOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMOHHBIE
HaIMOHAIBHBIC U 00IIEYEIIOBEUECKIEC TYMAaHUCTHICCKUC
U JICMOKPATHYECKHUE TICHHOCTH;

1.3 TOTOBHOCTB K CIIy>K€HHI0 OTEUeCTBY, €ro 3allUTE;

1.4 c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KyJbTYp, @ TAKXKE Pa3INdHbIX (JOpPM OOIIECTBEHHOTO
CO3HAaHMs, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM
MHpE;

1.5 c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U
CaMOBOCIIUTAaHHUS B COOTBETCTBHUH C OOIIICUEIOBEUECKUMU
IIEHHOCTSIMU U UjieajaMy IPakIaHCKOr0 OOIIECTBA;
TOTOBHOCTB M CLIOCOOHOCTH K CAaMOCTOSATCIBHOM,

ctp. 3 u3 101




TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJACHUE B MOJUKYJIBTYPHOM
MHPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMU JIIOABMHU, TOCTUTaTh B HEM B3aMMOITIOHUMAaHHS,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CTIOCOOHOCTh TPOTHBOCTOSTH UICOJIOTUH
AKCTpEMHU3Ma, HallMOHAIN3Ma, KceHohoouu,
JTUCKPUMMHALIMY TIO COLUAIIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETaTUBHBIM COILIMAJILHBIM SIBJICHHSIM;

1.7

HABBIKH COTPYJIHUYCCTBA CO CBEPCTHUKAMU, JETHhMHU
MJIQJIIIEr0 BO3PacTa, B3POCIBIMH B 00Pa30BaTEIbHOM,
00IIeCTBEHHO T0JIE3HOH, YUeOHO-HCCIIEI0BATEIBLCKOM,
MPOEKTHOM M APYTHX BUAAX ACITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHUI0, Ha MIPOTSHKCHUH BCCH JKU3HU;
CO3HATEJIbHOE OTHOIIICHNE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHON
npo¢eCCUOHAILHON U OOIIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETHYECKOE OTHOMICHUE K MUY, BKJIFOUAsT ICTCTHKY
ObITa, HAYYHOT'O U TEXHHYECKOr0 TBOPUYECTBA, CIIOPTa,
00IIeCTBEHHBIX OTHOIIICHHI;

1.11

NPUHATHE U pean3aIuio IIEHHOCTEH 3J0pOBOTO 1
0e3omnacHOro oopasa >KM3HU, TOTPEOHOCTH B PU3UUECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN AESITETbHOCTHIO, HEMPHUITHE BPEIHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE
K (pU3nYeCKOMY U MCUXOJIOTHYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYyTHX JIIOJICH, YMEHHE OKa3bIBaTh
MEPBYIO MMOMOIIIb;

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX
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npo0bJieM;

1.14

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIILICHHUS,
[MOHWMAaHHS BIIUSIHUS COLMAJIbHO-3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOTHOU U COLIMATIBHOM
Cpelibl; IPUOOPETEHHE OIBITa KOJIOTO-HATIPABICHHON
NEeSATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATE LICIIN
ACATCIIBHOCTHU U COCTAaBJIATD IIJIaHBI ACATCIIBHOCTH,
CaMOCTOATCIBbHO OCYHICCTBIIATL, KOHTPOJIHUPOBATDL U
KOPPCKTHUPOBATH ACATCIIbBHOCTL, UCII0JIb30BATh BCC
BO3MOJKHBIC PECYPCHI AJIA JOCTHKCHUA ITOCTABJICHHBIX
LeJieu u pcain3anuu IjIaHOB ACATCIbHOCTH, BI:>I6I/IpaTB
YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYallHAX;

2.2

yMEHHUE TPOTYKTUBHO O0IATHCSA U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JCSATENBHOCTH, YUUTHIBATh
MO3UITNH JIPYTHX YUYACTHUKOB JCSATEIHLHOCTH,

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;

23

BIIaJICHUE HAaBBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCJIeI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH,
HaBBIKAMH pa3peIIeHus Ipo0iieM; ClIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOUCKY METOJIOB
pelIeHNs MPAKTHYSCKUX 3a7a4, MPUMEHEHHUIO Pa3IUIHbIX
METOJIOB TTIO3HAHUS;

2.4

TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIIbHON
MH(POPMAITMOHHO-TI03HABATEIHHOMN S TEIBLHOCTH,
BKJIFOYAsi yMEHUE OPUEHTUPOBATHCS B PA3ITUYHBIX
WMCTOYHHUKAX WH(POPMAIIUU, KPUTUIECKH OICHUBATDH U
HHTEPIPETUPOBATH UHHOPMAITHIO, TIOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pCIICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMIOEHUEM TpeOOBaHUM
HPTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M STUYECKUX HOPM,
HOPM HH()OPMAIIMOHHOM 0€30IaCHOCTH;
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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:
JUTSL IPAKTUYECKUX PpacdeToB 1Mo (popMyiiaM, BKITrOUast
dhopMyJIBl, COEPIKAIINE CTETICHHU, PAJUKAIIbI,
Jorapu@Mbl ¥ TPUTOHOMETPUYECKHE (QYHKITUH,
UCIIOJIB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIC MaTEPHUAIIbI
Y NMPOCTEUIINE BHIUUCIUTEIBHBIC YCTPONCTRBA.

2.8

BBIYHCIIATH 3HAUCHHE (PYHKITUHU TI0 3aJaHHOMY 3HAYCHUIO
apryMeHTa MpH Pa3IUIHBIX CrIoco0ax 3aaanus QyHKIINN;

2.9

OTpEJIENISITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKIUH,
WUTIOCTPUPOBATH UX HA rpaduKax;

2.10

CTPOUTDH rpapUKU U3yUYEHHBIX (PYHKITHIH,
WJUTFOCTPUPOBATH TI0 TpadKy CBONCTBA AJIEMEHTAPHBIX
bynKmii;

2.11

HCIIOJIB30BaTh MOHATUE (PYHKIMH JIJIs1 ONTUCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJIMYHH,

2.12

HCITOJIB30BATh IPUOOPETCHHBIC 3HAHUS M YMCHHS B
MPAKTUYECKOMN JICATEIIbHOCTH Y MOBCEIHEBHOU
KU3HU: IS OTTMCAHUS C IIOMOIIBIO (DYHKITUH pa3InIHbIX
3aBHCUMOCTEH, MPEICTABICHUS UX TPpapUIECKH,
WHTEpIIpeTaluy rpaduKoB.

2.13

HAXOJIUTh MIPOU3BOJAHBIE AIEMEHTAPHBIX PYHKIUH;

2.14

MCITIOJIb30BATh TPOU3BOIHYIO JIJISl U3YUCHHS CBOMCTB
GyHKINIA U TOCTPOEHUS TPaPUKOB;

2.15

IIPUMEHSTH ITPOU3BOIHYIO IS IPOBEICHUS
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MPUOJIMKEHHBIX BBIYMCICHUH, pEIIaTh 3a4a4n
MPUKJIAAHOTO XapakTepa Ha HAX0XK/I€HUE HauOOJIbILIEro U
HAaMMEHBILIETO 3HAYCHMS;

2.16 BBIYUCIISATH B MPOCTEHUIIINX CAyYasiX IUIOMaAN U 00bEMBI
C UCIIO0JIb30BaHUEM OMPEACICHHOIO HHTETpaa;

2.17 UCII0JI30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHUS B
MPaKTUYECKOHN AESITEIbHOCTU U TOBCEAHEBHOM KU3HU
JUTSL peIeHUs] TPUKJIaJAHbIX 337a4, B TOM YHCIIe
COLIMATbHO-IKOHOMUYECKUX U (PU3UUYECKUX, Ha
HauOOJIbIINE U HANMEHBIIINE 3HAUCHUS, HA HAXOXKICHUE
CKOPOCTH U yCKOPEHHUSI.

2.18 peliath palMoHaIbHBIE, TOKA3aTEIIbHBIE,
JorapugmMuyecKue, TPUrOHOMETPUUYECKUE YpaBHEHUSI,
CBOJISILIIMECS K TUHEWHBIM U KBaJIPATHBIM, a TAKXKe
aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;

2.19 MCITOJIB30BaTh TpaUuecKuii METO| PEIICHUs YPaBHEHUHN
Y HEPABEHCTB;

2.20 n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTU PELICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI
HEU3BECTHBIMU;

2.21 COCTaBJISITh U PELIATh YPABHEHUS U HEPABEHCTBA,
CBS3BIBAIOIINE HEM3BECTHBIC BETUYMHBI B TEKCTOBBIX (B
TOM YHCIIEe TPUKIIAJHBIX) 3aa4ax.

2.22 UCITI0JI30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU:
JUIS1 TIOCTPOCHMS U UCCIICAOBAHMS TTPOCTEUIITNX
MaTEeMaTUUYECKUX MOJICIICH.

2.23 pacrno3HaBaTh HA YEPTEKAX U MOJIEIIAX
MPOCTPAHCTBEHHbIE (DOPMBI;

2.24 COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX ONMHCAHUSIMH,
N300paKeHHUSIMU;
2.25 OIKCHIBaTh B3aUMHOE PACTIOJIOKEHHUE MPSMBIX U

MJIOCKOCTEH B MPOCTPAHCTBE, ApIYMEHTUPOBATh CBOU
CYXKIECHHsI 00 3TOM PacroI0KEHUH;

2.26 AHAJIM3UPOBATH B MPOCTEUIINX CIyYasiX B3aUMHOE
pacnoyiokeHre 00HEKTOB B MTPOCTPAHCTBE;

2.27 M300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;

2.28 BBITOJIHATH YEPTEKH MO YCIOBUSM 33]1a4;

ctp. 9 u3 101




2.29

CTPOUTH MPOCTEUIITNE CEUCHHS KyDOa, TPU3MBI,
MAPAMUBI;

2.30

pelaTh MIaHUMETPUUECKUE U MMPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAXOXKICHUE
r€OMETPUYECKUX BEJIUYUH (JJINH, YTJI0B, TUIOIIAJIEH,
00BEMOB);

2.31

HCITIOJIB30BATh IIPpU PCHICHUH CTCPCOMCTPHUUCCKUX 3aaa4
IIAHUMCTPHYICCKHUC q)aKTBI 1 MCTOIbI,

2.32

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B X0OJI€
pelIeHus 3a1a4;

2.33

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPAKTUYECKOHN AEATEIbHOCTU U OBCETHEBHOM KU3HU:
ISl UcclleJoBaHus (MOJIETUPOBAHMS) HECIOKHBIX
MPAKTUYECKUX CUTYALM HA OCHOBE U3YYEHHBIX (OPMYJT
U CBOMCTB (uryp;

2.34

BBIYUCJICHUS 00BEMOB M ILIOMIAACH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI IPU PEIICHUH MTPAKTUYECKUX
3a/1a4, UCIIOJIB3YsI IPH HEOOXOAUMOCTH CITPABOYHUKHU U
BBIYMCIIUTENIBHBIC YCTPOMCTRBA.

2.35

pemarb npocTeiire KOMOMHATOPHBIE 3a/1a41 METOI0M
nepedopa, a TakKe C UCTIOIb30BAHHEM U3BECTHBIX

popmy;

2.36

BBIUUCIISITH B IPOCTEHIINX CIIy4asiX BEPOSATHOCTH
COOBITHI HAa OCHOBE MOJCYETa YHUCIIa UCXOI0B IS
aHaJIKM3a PeAJIbHbIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX
B BHJI€ MarpaMm, rpaMKkoB; aHaau3a nuHPopMauuu
CTAaTUCTUYECKOTO XapaKTepa.
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJISA
2.1 Texymuii kouTpoas (TK) Ne 1
Tema 3anstus: 2.2.3. KonrponbHas padora Nel "KommiekcHbie yucna."
Metoa u popma konTpoasi: KontpoarsHas padora (CpaBHEHHE ¢ aHATIOTOM)
Bua koHTpOJISi: TUChbMEHHAsI KOHTPOJIbHAs paboTa
JunakTnyeckasi exuHuna: 1.4 ucTopuro pa3BUTHS MOHATHUS YUCIIA, CO3JAHUS
MaTeMaTUYECKOT0 aHaIN3a, BOSHUKHOBEHHUS U Pa3BUTUSI TEOMETPUH;
3ansaTue(-s1):
1.1.1.BBenenue
2.1.1.1lenbie 1 pauMOHAILHBIE YUCTIA U ICUCTBUS HaJl HUMU. BeInoHEeHWe AeHCTBUIA Hall
NENCTBUTENBHBIMU YUCIAMU
2.1.2.1lpubnmxeHHoe 3HaueHUEe BeJIMYMHbI. AOCOIIOTHAS! TOTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.
2.2.1.IloHsATHE KOMIUJIEKCHOTO YKCIIa (anredpandeckast 3arnuch, N300pakeHue Ha
I0cKocTH). Pemenue 3a1a4 Ha n300pakeHue KOMIUIEKCHBIX YMCEN Ha INTIOCKOCTH
2.2.2.BBINIOTHEHNE PEIIEHNN KBAIPATHBIX YPABHEHUN C OTPULATEIbHBIM
JTUCKPUMUHAHTOM
3aganue Nel
JlaTb onpeneneHrne KOMIUIEKCHOTO YUCIIa, 1aTh OHATHE ACUCTBUTEIBHON 1 MHUMOU
4acTeil KOMIUIEKCHOTO 4Kclia, KoddduimenTa npu MEUMOr yacTt. M300pa3uth Ha
IUIOCKOCTH YUCHO Z=3-21
(OIMH M3 BO3MOXKHBIX BAPUAHTOB 3aJIaHNS)

OMBHKa Hokazamenu OUEHKU

3 KoMriekCHBIM YHCIIOM Ha3bIBAETCS BhIpaXKEHUE BUaa a +ib, rmeau b
— Mt00bIe ACHUCTBUTENIBHBIC YUCIIA, 1 — YUCIIO, KOTOPOE HA3bIBACTCS
MHHUMOU €IUHUIIEN.

4 KoMIiiekcHbIM 41CIIOM Ha3bIBA€TCS BhIpAKEHUE Buja a +1ib, rmeau b
— Mro0bIe ACHCTBUTENIBHBIC YHCIIA, 1 — YKCIIO, KOTOPOE Ha3bIBACTCS
MHHUMOM €IUHUIIEH.

JIEMCTBUTEILHOE YHCIIO a HA3bIBACTCA ACUCTBUTEIBHON YaCThIO
KOMILJIEKCHOI'O YHCJIa Z, bl - MHMMAas 9acTh KOMIUIEKCHOI'O YHCIIa,
JNENUCTBUTEIBHOE YMCII0 b Ha3bIiBaeTcs KOADPUIIMEHTOM MPU MHUMOMN
YaCcTH KOMIUIEKCHOTO YHCJa Z.
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5 KoMIiekCHbIM 4MCIIOM Ha3bIBA€TCS BhIpaKEHUE Buja a +1ib, rmeau b
— JII00BIe JEHCTBUTEIBHBIC YUCIA, 1 — YUCIIO, KOTOPOE HAa3bIBACTCS
MHHUMOH €IUHHUIEH, 12 =-1.

JIeNCTBUTENBHOE YUCIIO @ HA3bIBAETCA JICHCTBUTEIBHON YaCThIO
KOMILUIEKCHOT'O YKciia Z, bl - MHUMas 4acTh KOMILJIEKCHOTO YHCIIa,
JNENUCTBUTEIBHOE YMCII0 b Ha3bIiBaeTCs KOADPUIIMEHTOM MPU MHUMOMN
YaCTH KOMIUIEKCHOTO YHCIIa Z.

N3o0paxeHno yucio 3-21 Ha TIOCKOCTH.

JAunakTuyeckasi exmHuna: 1.1 3HayeHne MaTeMaTUYECKOM HAYKH JUIsl pEIICHUs 3a/1a4,
BO3HUKAIOIIMX B TCOPUU U MPAKTUKE;

3ansaTue(-s1):

1.1.1.BBenenne

2.1.1.1lenbie 1 panMoOHAILHBIC YUCTIA U ICUCTBUS HaJl HUMU. BeInoHeHne AeHCTBUIA Hal
JIEHCTBUTEIILHBIMH UM CIIAMU

2.1.2.IlpubnmkeHHOE 3HaUYCHHE BETUYMHBI. AOCOIOTHAS MTOTPEIIHOCTh, OTHOCHUTEIbHAS
MOTPEUTHOCTb.

2.2.1.IloHsATHE KOMIUJIEKCHOTO YKCIIa (anredpandeckast 3aruch, M300pakeHue Ha
IJI0CKOCTH). Pelienne 3a1a4 Ha n300pakeHne KOMIUIEKCHBIX YMCEN Ha TIOCKOCTH
2.2.2.BBINOTHEHNE PEIIEHNN KBAIPATHBIX YPABHEHUN C OTPULATEIbHBIM
JTACKPUMHUHAHTOM
3apanue Nel
JlaiiTe onpeneneHue HeibiX, palliOHAIbHBIX, ICHCTBUTEIbHBIX YUCEI

Ol(eHKa Hokazamenu OUEHKU

3 OTBeThI Ha BONPOCHI HOCAT (hparMeHTAPHBIN XapakTep, BEPHbIC
BBIBO/IbI TIEPEMEKAIOTCS C HEBEPHBIMH.

VYnyuiensl copepxaTesbHble OJI0KH, HEOOXOAUMBIE JIJIsl TTOJTHOTO
PACKPBITHS TEMBI.

CTyAeHT B 1IeJIOM OPUEHTUPYETCS B TEMaTHUKE y4eOHOT0 Kypca, HO
UCIIBITHIBAET MPOOJIEMBI C PACKPBITUEM KOHKPETHBIX BOITPOCOB.

4 Ha Bompock! 1aHbl B [IEJIOM BEPHBIE OTBETHI, HO C OTAEIIbHBIMU
HETOYHOCTSIMU, HE HOCAIIMMYU IPUHIUIIUAIIBHOTO XapaKTepa.
He Bce Tepmunbl ynoTpeOaeHbl MPaBUIBHO, PUCYTCTBYIOT
OT/ICJIbHbIE HEKOPPEKTHBIE YTBEPKACHUS U
rpaMMaTHYECKHE/CTUIMCTHYECKUE MOTPEIIHOCTH U3TI0KEHHUS.
OTBETHI HE NPOUILTIOCTPUPOBAHBI MPUMEPAMU B JIOJIKHOW MEPE.
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5 Ha Bonpocsl JaHbI HCYEPITBIBAKOIIIUE OTBETHI,
MPOUJUTIOCTPUPOBAHHBIC HATJISITHBIMU TPUMEPAMU TaM, TJI€ 3TO
HEO0XOIUMO.

OTBETHI U3JIOKEHBI TPAMOTHBIM HaYUYHBIM SI3IKOM, BCE TEPMUHBI
ynoTpeOJIeHbl KOPPEKTHO, BCE MOHSITHUSL PACKPBITHI BEPHO.

JAupakTuyeckasi eIMHULA: 2.2 HAXOAUTH MPUOIM)KECHHBIC 3HAUYCHHS BEJTUYUH U
MOTPEIIHOCTH BhIUUCICHUM (a0COMI0THAS U OTHOCUTEbHASA);

3ansaTue(-11):

2.1.1.1lenbie u panoHAIbHBIC YUCTIA U ICUCTBUS HaJl HUMU. BeInoTHeHne AeHCTBUN Hal
NEUCTBUTEIbHBIMU YUCIAMU

2.1.2.1lpubnmkeHHOe 3HaYeHNE BEIMYUHBI. AOCOIIOTHAS TOTPEITHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.

3ananue Nel

Boryucnuth cyMMy, pa3HOCTb U POU3BEICHUE MTPUOJIMIKEHHBIX YUCEN, CUUTAs, YTO
claraeMbl€ IaHbl C TOYHOCTBIO JI0 €AUHULIBI TOCIEAHETO pa3psia:

1)117,55+24,71 + 18,88

2) 13,752 — 2,524

3)4,26 7,12

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu oyenku
3 Brruncnenue cymMmbl MpUOIMKEHHBIX YHCEIT.
4 Bbruncnenue cyMMBbl U pa3sHOCTU IPUOIMKEHHBIX YHCEI.
5 Brruncnenue cyMMbl, pa3HOCTH U TIPOU3BEICHUS PUOITMKEHHBIX
qucel.

JuaakTudeckasi eTMHUIA: 2.5 MMOJIB30BaThCS MPUOIUKEHHON OIEHKOMW MpH
MPAKTUYECKUX pacuerax;

3ansaTue(-s1):

2.1.1.1lenbie 1 pauMoOHAILHBIE YUCTIA U ICUCTBUS HaJl HUMU. BeinoHeHWe AeHCTBUIA HAall
JIEHCTBUTEIILHLIMH YHCIIAMHU

2.1.2.1lpubnmxeHHoe 3HaueHUEe BeJIMYMHbI. AOCOIIOTHAS! OTPEIIHOCTh, OTHOCUTEIbHAS
MOTPENIHOCTb.

3apanue Nel

Hanumure hopMymsl 1151 BBIYUCIEHUS a0COIIOTHONW U OTHOCUTEIBHOM MOrPEIIHOCTEN
NPUOIMKEHUS U HAMAUTE UX 3HAYeHUs, eciid x=3.46, a=3.5

Ouenka Ilokazamenu OUEHKU

ctp. 13 u3 101



3 Hanucanbr ¢popmMybl uist aOCONMIOTHOM U OTHOCUTEIIbHOMN
MOTPEIIHOCTEN

4 Hanucanbl popMysl 1u1st aDCONIOTHOM U OTHOCUTEIbHOM
NOTPEIIHOCTEN, BBIUMCIIEHA OJIHA U3 MOTPEIIHOCTEN

5 Hanucanbr ¢hopmMybl fuist aOCONMIOTHOM U OTHOCUTEIIbHOMN
MIOTPEITHOCTEH, BEIYUCIICHAa 00€ TTOTPEeITHOCTH

2.2 Tekymuii kouTpoJab (TK) Ne 2
Tema 3ansTus: 3.2.5.KontponbHas padota Ne 2 o teme «Penienue ypaBHeHU U
HEPaBEHCTB»
Metoa u popma konTposi: KontpoasHas padorta (CpaBHEHHE ¢ aHATIOTOM)
Buja koHTpOJISA: MMCbMEHHAss KOHTPOJIbHAs padoTa
JAupakTuyeckasi exuHuua: 2.18 pemare pauroHadbHbIE, IOKA3aTEIbHbIC,
jorapuMuuecKre, TPUrOHOMETPUUYECKUE YPAaBHEHUS, CBOSIINECS K TUHEHHBIM U
KBaJ[paTHBIM, a TAK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;
3ansaTue(-s1):
3.1.1.JIuneiinbie ypaBHeHUs. PaBHOCUIIBHOCTD ypaBHEHUN. CHCTEMBI YpaBHEHUH.
3.1.2. UppanmoHanbHbi€ YpaBHEHHUS.
3.1.3.Pemienue uppaimoHagibHbIX YPAaBHEHUM
3.2.1.HepaBeHCTBA U CUCTEMBI HEPABEHCTB.
3.2.2.PanMOHaNIbHBIE U HPPALMOHAJIbHBIE HEPABEHCTBA. METOl MHTEPBAJIOB
3.2.3.PannoHaNIbHBIE U HPPALMOHAJIbHBIE HEPABEHCTBA. METOl MHTEPBAJIOB
3.2.4.PemieHne nppalvOHaJIbHBIX YPABHEHUN U HEPABEHCTB.
3apanue Nel
Pemnts muHeitHOe HEpaBEHCTBO: -(x+8)>-3(2-5x), 3anucaTh OTBET B BUJI€ UHTEPBAJA,
1300pa3uTh MHOXECTBO PEUICHUN HA YUCIOBOU MPSMOM.
(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu ouyenku

3 Pemenune nuHeliHoro HepaBeHcTBa: -(Xx+8)>-3(2-5x), 3anuch OTBETA B
BUJE ax >b.

4 Pemienue nuHeliHOro HepaBeHCTBA -(x+8)>-3(2-5%), 3anuch OTBETa B
BU/JIC UHTEpBAJA.

5 Pemenune nuHelinoro HepaBeHcTBa -(x+8)>-3(2-5X), 3amuch OTBETa B
BU/JIC MHTEPBAA, N300paKEHHE MHOXKECTBA PEIICHHUI HA YUCIOBOU
MIPSIMOM.

Jupaktuyeckas equanna: 2.20 nzo0paxaTh Ha KOOPAUHATHON MJIOCKOCTH PELICHUS
YPaBHEHUH, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMHY;
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3ansaTue(-1):

3.1.1.JIunennpie ypaBHeHus. PaBHOCHIIBHOCTD ypaBHEHUN. CHCTEMBI YPaBHEHU.
3.1.2.ppauroHaibHBIE YPABHEHUS.

3.1.3.Pemenne nppaliOHAIBHBIX YPaBHEHAN

3.2.1.HepaBeHCTBa M CUCTEMBI HEPABEHCTB.

3.2.2.PanMoHaNbHble U UPPAllMOHATILHBIE HEPABEHCTBA. MeTO/1 MHTEPBAJIOB
3.2.3.PaunoHanbHble U UppAllMOHATIbHBIE HEPABEHCTBA. MeTO/1 MHTEPBAJIOB
3.2.4.PemieHre uppaluoHaIbHbIX YPABHEHUN U HEPABEHCTB.

3aganue Nel

Pemuth cucteMy IBYX ypaBHEHHI METOJIOM MOJCTAaHOBKH, U300pa3uTh PEIICHHUE HA
KOOPAMHATHOM TJIOCKOCTH

" [5x-Ty=3,
lﬁ.r oy =1T:
; (O,ZII/IH N3 BO3MOJXHBIX BAPUAHTOB SaHaHI/ISI)
Ouenka Hokazamenu ouenxku
3 OpraHn3oBaHa MOJACTAHOBKA, BEIPAXKEHA OJIHA IEPEMEHHAs Yepe3
I[pyl"y}O.
4 OpFaHI/I3OBaHa IMOACTAaHOBKA, BBIPAKCHA OJIHA IICPCMCHHAsA 4CPC3

npyryto. Haiinena Bropast nepeMeHHasi, 3aricat OTBET.

5 OpraHn3oBaHa IOJCTaHOBKA, BBIPAKCHA OJ(HA IICPEMECHHAs Yepe3
npyryto. Haiinena Bropast nepemeHHas, 3anucas oTBeT. M300paxeHo
pelIeHre CUCTEMBI YPABHEHUM HA KOOPAMHATHOM IIJIOCKOCTH.

3aganue Ne2
PelminTs cHCTEMY HEeDABEHCTR:
|8-x< 2, =120
1) 1 ‘ 2 | |
12x+1% 4; | x> 2;
(0IMH U3 BO3MOYKHBIX BAPUAHTOB
3a1aHus)
Ouenka Ilokazamenu ouenku
3 Pemenne cuctemsl 1), 3amuch 0TBETa B BUJIC HHTEpBAJIA.

Pemienue cucrem 1) u 2), 3anuch OTBETOB B BUJI€ UHTEPBAJIOB.

5 Pemenue cucrem 1) u 2), 3anuch OTBETOB B BUJE HHTEPBAJIOB,
rpaduueckoe n300pakeHNe MHOYKECTBA PEIIICHHI.

JunaxkTudeckasi exmuuna: 2.19 ucnoias3oBaTh rpadUyecKuil METO PEIICHUS
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YPaBHEHUN U HEPABEHCTB;

3ansaTue(-1):

3.1.1.JIunennpie ypaBHeHus. PaBHOCHIBHOCTD ypaBHEHUN. CHCTEMBI YPaBHEHU.
3.1.2.1ppauroHaibHbIE YPABHEHUS.

3.1.3.Pemenne nppalvOHAIBHBIX YPaBHEHUN

3.2.1.HepaBeHCTBa U CUCTEMbI HEPABEHCTB.

3.2.2.PanMoHaNbHbIE U UPPALlMOHATIbHBIE HEPABEHCTBA. MeTO/1 MHTEPBAJIOB
3.2.3.PaunoHabHbIE U UPPALlMOHATIbHBIE HEPABEHCTBA. METO/1 MHTEPBAJIOB
3.2.4.PemieHre uppaluvoHaIbHbIX YPABHEHUN U HEPABEHCTB.

3aganue Nel

Ucnonb3ys rpaduueckuii METO, peITh CUCTEMY HEPABEHCTB (OJIMH U3 BO3MOKHBIX
BapUAHTOB 3aJ]aHus) :

6x+2}31—ﬂ
2x+1=4x—7

Ouenka Ilokazamenu oyenxu
3 BepHO HalIM MHOXECTBO PEIEHUN KaXJ0r0 HEPABEHCTBA.
4 BepHo Hanum MHOKECTBO PEIICHUM Ka)KI0TO HEPABEHCTBA,

M300pa3uiIM Ha YUCIIOBOU MPSMON MHOXKECTBA PEIICHU HEPABEHCTB.

5 BepHo Halum MHOXECTBO PELICHUI Ka)K10T0 HEPABEHCTBA,
M300pa3uIM Ha YUCIOBOU MPSMON MHOKECTBA pEelICHUN HEPABEHCTB,
3aIncany 001ee MHOXKECTBO PEILICHUH.

JAupakruyeckasi eIMHALA: 2.3 CPaBHUBATH YHCIIOBBIC BBIPAKEHNS;
3ansaTue(-1):

3.1.2.1ppauroHaibHbIe YPAaBHEHUS.

3.1.3.PemieHue uppalioOHaIbHBIX YPaBHEHUM

3.2.1.HepaBeHCTBa U CUCTEMbI HEPABEHCTB.

3.2.2.PanoHaNbHbIE U UPPALlMOHATIbHBIE HEPABEHCTBA. METO/1 MHTEPBAJIOB
3.2.3.PaunoHaNbHbIE U UPPALlMOHAJIbHBIE HEPABEHCTBA. METO/1 MHTEPBAJIOB
3.2.4.PemieHre uppalvoOHaJIbHbIX YPABHEHUN U HEPABEHCTB.

3ananue Nel

PemnTh uppannoHaibHOE ypaBHEHUE:

Ax—1+-2x-1=5

Ouenka Ilokazamenu ouenku
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3 BepHo Bo3BenieHbI 00€ 4acTH ypaBHEHHUS BO BTOPYIO CTETICHb

4 BepHo Bo3BelieHbI 00€ 4acTH ypaBHEHUSI BO BTOPYIO CTEIEHb, PEIIEHO
KBaJpaTHOE YpaBHEHUE, HAJICHBI KOPHU, HO HE BBIIIOJIHEHA ITPOBEPKA

5 BepHo Bo3BeieHbI 00€ 4acTu ypaBHEHHUS BO BTOPYIO CTEIIEHb, PEIICHO
KBaJIpaTHOE YPaBHCHUE, HAWJICHBI KOPHU, BBIIIOJIHEHA [TPOBEPKA

2.3 Tekymuii koutpouas (TK) Ne 3
Tema 3ansaTus: 4.5.5. Koarponasnas padota Ne3 mo teme: «KopHu, cTeneHu u
sorapuMb»
Metoa u popma konTposi: KontpoasHas padora (CpaBHEHHE ¢ aHATIOTOM)
Bua koHTpOJISI: TUCHhMEHHBIN
JupakTuyeckas efMHUNA: 2.6 BBINOJIHATH IPeoOpa30BaHUsl BbIPAKEHUHN, IPUMEHSIS
(dbopMyIIbI, CBSI3aHHBIE CO CBOMCTBAMU CTETICHEH, IOTaprU(PMOB, TPUTOHOMETPHUECKUX
byHKIHIA;
3ansitue(-1):
4.1.1.Kopnu u crenenu. KopHu HaTypaJIbHOM CTENIEHU M3 YKCIIa U UX CBOWCTBA
4.1.2.CteneHu ¢ pallMOHAILHBIMM MTOKA3aTEISIMU, UX CBOMCTBA. CTEIEHU C
NEHUCTBUTENBHBIMU MTOKA3aTEISIMH.
4.1.3.Pemienue 3a1a4 ¥ ynpa>xHEHU HA IPUMEHEHUE CBOMCTB CTEICHEHN
4.2.1.Jlorapudm uncia. OCHOBHOE JIoTapu(hMHUIECKOE TOXKIECTBO.
4.2.2.Jlorapudmbl. OCHOBHBIE CBOMCTBA JIOTapU(PMOB.
4.2.3.lecaruunbie norapudmsl. HatypanabHbie morapudmel.
4.2.4 1lpaBuina neiictBuii ¢ norapupmamu. Ilepexoa Kk HOBOMY OCHOBaHHUIO.
4.3.1.1IpeoOpa3oBaHue NOKa3aTEIbHbIX, UPPALMOHAIBHBIX, CTENIEHHBIX BBIPAKECHHI.
4.4.1.ITpeobpa3oBanue gorapupMUIECKUX BBIPAKEHUIN
4.4.2 .TIpeobpazoBanue JIOTapu(PMUIECKUX BBIPAKECHUN
4.5.1.IIpocTeiimme noka3aTenbHble ypaBHeHUs. [loka3aTenbHble ypaBHEHUS, CBOIAIINECS
K IIPOCTEUILIUM
4.5.2.PelieHne noka3atenbHbIX ypaBHEeHH. [loka3aTenbHble HEpaBEHCTBA
4.5.3.Pelienre NpoCTEUINX Jorapu(PMUIecKuX ypaBHEHUN
4.5.4.Pemienue orapuMUUECKUX YPaBHEHUM, CBOJSIIIMXCS K TPOCTEHIITUM.
3apanue Nel
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Buiuucanre:
a) log, ,(log,, 32) + g'sa ",

21g0,2 +1g 200
lg 20 -1 :

6)

©

Pemnre ypasnenne:
a) log,,(x+1) =
= log,,(8 — x) — log, ., x;
6) log; x* —20log, x +1 = 0.

©

PemmuTe HepaBeHCTBO:
a) log,(x* +10x + 24) <
< 1+ log,(x + 6);

6) logg, x - log,, x* > 3.

Ouenka Ilokazamenu ouenku

3 Bremmonaeno 1 3aganue

BrinosHeHbI 2 3agaHus

5 Brimonseno 3 3amanus

JuaakTuyeckasi eiMHUNA: 2.7 UCIIOJIB30BaTh MPHUOOPETCHHBIC 3HAHKS ¥ YMCHHUS B
MPAKTUYECKOMN ACATEIHPHOCTH U TTOBCEAHEBHOM XKU3HU: IS MPAKTHYECKUX PACYCTOB 10
dbopmynam, BKItodas GopMyIibl, CoaepKaIIue CTENEH!, PaIuKabl, JIorapu(mbl 1
TpUTOHOMETpHUECKUE QYHKIIUU, UCTIONIB3YsI IPU HEOOXOAMMOCTH CIIPABOYHBIC
MaTepHuaibl ¥ POCTEHIITNE BRIUNCIUTENbHBIC YCTPONCTBA.

3ansaTue(-s1):
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4.1.1.KopHu u crennenu. KopHu HaTypaJIbHOM CTENIEHU U3 YHCIIA U UX CBOWCTBA
4.1.2.Crenenu ¢ pauMoHaJIbHBIMU [TOKA3aTENAMH, UX CBOMCTBA. CTENEHH C
JEHCTBUTEIBHBIMU MOKA3aTEISIMU.
4.1.3.Pemienne 3a1a4 ¥ ynpa>XKHEHUN HAa IPUMEHEHUE CBOMCTB CTEIICHEN
4.2.1 Jlorapudm gncna. OCHOBHOE JTIOTaprU(PMUIECKOE TOKIECTBO.
4.2.2.Jlorapudmpl. OCHOBHBIE CBOMCTBA JIOTapU(PMOB.
4.2.3.Jlecatuunbie morapudmel. HatypansHbie morapudmel.
4.2.4 TlpaBuina neictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBaHHUIO.
4.3.1.IIpeobpazoBaHue MoKa3aTeIbHbBIX, HPPAIMOHATIBHBIX, CTEIEHHBIX BHIPAKCHHM.
4.4.1.I1peobpazoBanue JorapupMUUECKUX BBIPAKCHUIN
4.4.2 TIpeobpazoBaHue JOTapuPMUUECKUX BBIPAKCHUIN
4.5.1.IIpocreimme nokasarenapHble ypaBHeHUs. [loka3aTenbHbple ypaBHEHUS, CBOIAIINECS
K IIPOCTEUIIINM
4.5.2.Pemienue nokazaTenbHbIX ypaBHeHM. [loka3zaTenbHble HEpaBEeHCTBA
4.5.3.Penienre npocTeMIINX Jorapu(pMUIECKuX ypaBHEHHM
4.5.4.Pemienne norapu(pMUUECKUX YPaBHEHUH, CBOIAIIMXCS K TPOCTEUILIM.
3aganue Nel
EMKOCTh BBICOKOBOIBTHOIO KOHAeHcaTopa B TeldeBmsope C=2-10° @,
[TapannensHo ¢ KOHIEHCATOPOM [MOAKTIONEH Pe3lCTOpP ¢  COMNpOTHBICHHEM
R=35-10" Om. Bo Bpema paboTel TeleBI30pa Hamps:keHIle Ha KOHIEHcaTope
Up =16 kB. Ilocte BBIKTIOUEHIIA TeleBI3Opa HanpsiKeHIle Ha KOHIeHcaTope
yopBaeT g0 3HaveHns U (KB) 3a Bpems. onpeienseMoe BBIpaKeHIEM

U i
1 = aRClog, {;' (¢). e «=0.7 — nocrogHHad. OnpeleniTe HalnpsAKeHIle Ha

KOHACHCATOpE, €CTI MOCI€ BRIKTHOYMCHIIA TCIEBIBOpa Npourio 21 ¢. OTget aailTe B
KILTOBOIIET AX.

Ouerma Hokazamenu OUEHKU

3 BrimonHeHs! IpeoOpa3oBaHus BEIPAXKESHHsI, COCTABIICHO
JorapupMuyYeCcKoe ypaBHEHHE

4 BrimiostHeHBI TPe00pa3oBaHus BRIPAKEHHSI, COCTABIEHO
JorapudMUYECKOe ypaBHEHHE, TOTapuMUIECKOe ypaBHEHUE
CBEJCHO K JINHEMHOMY

5 BrinosnHeHb! TpeoOpa3zoBaHus BbIPAXKEHHMSI, COCTABIEHO
Jorapu(p)MUUECKOE YpaBHEHHE, JOrapu(PMUUECKOE YpaBHEHHE
CBEJICHO K JINHEMHOMY, PEIICHO JUHEWHOE YPABHEHHE

JupakTuyeckas eIMHUNA: 2.4 HAXOIUTh 3HAYEHUS KOPHS, CTETICHH, JIorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUI HA OCHOBE OINPEIEICHUS, UCTIONb3YsI IPU
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HE0OXOAMMOCTH UHCTPYMEHTAJIbHbBIE CPEJICTBA;

3ansaTue(-1):

4.1.1.KopHu u crenenu. KopHu HaTypaJIbHOM CTENIEHU W3 YHCIIA U UX CBOKCTBA
4.1.2.Crenenu ¢ pallMOHAIbHBIMU NTOKA3ATENSIMH, UX CBOMCTBA. CTEIEHU C
JNEHACTBUTEIbHBIMU MOKA3aTEISIMU.

4.1.3.PelieHue 3a7a4 ¥ yNpa)KHEHUN HA IPUMEHEHUE CBOMCTB CTENEHEH
4.2.1.JIorapucm uucna. OCHOBHOE JorapupMUIECKOE TOKIECTBO.
4.2.2.Jlorapudmbl. OCHOBHBIE CBOMCTBA JIOTapr(PMOB.

4.2.3.Jlecatuunbie norapudmsl. Hatypanbubie morapudmel.

4.2 .4 IlpaBuina nerictBuii ¢ jorapudmamu. [lepexon Kk HOBOMY OCHOBaHHUIO.
4.3.1.IIpeobpa3oBaHue NoKazaTeabHbIX, UPPALMOHATIBHBIX, CTENIEHHBIX BHIPAKECHHM.
4.4.1.I1peobpazoBanue JOrapuPpMUIESCKUX BBIPAKCHUN

4.4.2 TIpeobpa3oBaHue JIOrapu(PMUUECKUX BbIPAKEHUN

4.5.1.Ilpocreiimne nokas3areinbHbie ypaBHeHUs. [[oka3aTenbHble ypaBHEHUS, CBOASIIMECS
K MPOCTEUILINM

4.5.2.PemeHne nokasarenbHbIX ypaBHeHHM. [loka3aTenbHble HEpaBEeHCTBA
4.5.3.PenieHre NpocTeMIINX JOrapu(ppMUIECKUX YPaBHEHHI

4.5.4. Peuienue iorapu()MUUECKUX YPABHEHUM, CBOJSIIIIMXCS K TPOCTEHIITUM.
3aganue Nel

Beruucnure :
— —
a) 1 - | 3 E :1I[|_1 . 302
V16 -8 '||.|| T \I"_.E":l' 8) 0,75%9: [ .1r_ 3] r) 31g: 23‘
‘I|l 4
Ouenka Ilokazamenu ouenku
3 BrinosiHens! 2 3agaHusl.
4 BrinosnHens! 3 3a1aHus.
5 Brimosnens! 4 3agagus.
3aganue Ne2

BBI‘-II/ICJ'II/ITB, HCIIOJIB3Y CBOMCTBA CTCICHU C padrOHAJIbHBIMH IIOKAa3aTC/IIMHU

(0IMH U3 BO3MOKHBIX BAPUAHTOB 3aJJaHUS ):
1 2

i
1) 648; 2) 27%; 3) 8%; 4) 81%;

[="

Ouenka Ilokazamenu oyenku
3 BrinosiHeHb! 2 3a1aHUA
4 Brimosaens! 3 3aganus
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5 BrinosiHeHEBI Bee 3ajaHus

3aganue Ne3
IlpeacTaBHTE B BHAE CTENEHW € DAMHOHATBHBIM IIOKAIATENEM:
1 1 1 1
s [ : s B 3. iE.
1) a® - Va; 2) b% - b* - Vb; 3) Vb : b%;
| ! o
3 . - F ! B . . 3 K . _2'3 |
4) a® : Va; 9) xb' - x5y xY; B) ¥ Y " VY-
Ouenka Hlokazamenu ouenku
3 BrinonHeHb! 3 3aganus

Brimosnaens! 4 3aganus

5 BrinostHeHEBI Bce 3ajaHUS

2.4 Texymuii koHTpOJb (TK) Ne 4
Tema 3austus: 5.3.2.KonrponbHas padota Ne 4 o teme «IIpsimbie U MIOCKOCTH B
IPOCTPAHCTBEY.
Meton u popma konTpoasi: KonrposasHas padota (MHbopMalMoOHHO-aHATUTUYECKH )
Buja koHTpOJIS: MMChMEHHAss KOHTPOJIbHAS paboTa
JupakTuyeckas efMHALA: 2.25 ONUCHIBATh B3aUMHOE PACIIOJIOKEHUE TPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, APIYMEHTHPOBATH CBOM CYKJEHHUS 00 3TOM pACIOI0KEHUH;
3ansaTue(-1):
5.1.1.B3auMHOE pacnonokeHue AByX NMpsAMBIX B IpocTpaHcTie. [lapamnensHoCTh npsaMon
Y TUIOCKOCTH.
5.2.1.I1apainenbHOCTD IIIOCKOCTEN. B3auMHOE pacnosiokeHne miocKoCcTel, psiMoil 1
IJIOCKOCTH
5.2.2.Yroa Mexay npsMoil ¥ IOCKOCTBIO.
5.2.3.JIByrpanHnblii yroa. TpexrpaHHslii yrod.
5.2.4.¥Yron Mexay mI0CKOCTAMHU. [IepneHAuKyIIpHOCTh ABYX IJIOCKOCTEMN.
5.3.1.I'eomeTpuyeckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaIeNIbHbINA IEPEHOC,
CUMMETPHSI OTHOCUTEIBHO MIIOCKOCTH.
3apanue Nel
ChopmynupoBath OnpeeacHus:

1. JIBe npsiMble HAa3bIBAIOTCS MAPAJUICIIBHBIMU, €CIIH ..............
2. JIBe npsiMble HA3bIBAIOTCS CKPEIINBAIOIINMUCS, €CIH .........
3. JIBe MIOCKOCTH HA3bIBAKOTCS MapasUIeIbHBIMU, €CIH . ..........
4. JIBe MIIOCKOCTH HA3bIBAIOTCA MEPICHANKYISIPHBIMU, €CIH . ...........
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5. IlpsAmas Ha3bIBaeTCs NEPIECHAUKYIISAPHOU K INIOCKOCTH, €CIIH ............

Ouenka Iloxkazamenu oyenku
3 CdopmynupoBaHbI TPU ONPEICTCHUS.
4 CdopmynrpoBaHbl YETHIPE OMPEACICHUS.
5 CdopmynupoBaHbI ISTh ONPEICICHUMN.

JAnpakTuyeckasi exuHMNA: 2.26 aHATM3UPOBATH B MPOCTEUIINX CIIy4dasX B3aUMHOE
pacmojioX)eHne 0ObEKTOB B MPOCTPAHCTRE;

3ansitue(-1):

5.1.1.B3auMHO€ pacnoyio;KeHHe IBYX MPsAMBIX B pocTpaHcTBe. [lapannenbHOoCTh npsMon
Y IUIOCKOCTH.

5.2.2.Yroa Mexay npsMoil ¥ MIOCKOCTBIO.

5.2.3.JIByrpanHnbiii yroa. TpexrpaHHslii yrod.

5.2.4.¥Yron Mexay miIoCKoCTIMHU. [IeprneHaAnKyIIpHOCTh ABYX IIJIOCKOCTEM.
5.3.1.I'eomeTpuyeckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaIeNIbHbINA IEPEHOC,
CUMMETPHUSI OTHOCUTEIBHO MIOCKOCTH.

3ananue Nel

Pemmmts 3amaun (01MH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHMUS ):

1. Y3 TOUYKM K IUIOCKOCTHU MPOBEAEHBI JBE HAKJIIOHHBIE. HalinuTe ANMHBI HAKIOHHBIX,
ecu ofHa Ha 26 cM OO0JIbIIIe IPYToil, a MPOCKIIMY HAKIOHHBIX paBHBI 12 cM u 40
CM.

2. V3 BepumImHbI IpsIMOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KateTamu 15 cM u
20 cMm BoccTaBlieH neprneHaukyysap. JJnmuna nepnenauxyasipa 16 cm. Haittu
pPacCTOSIHUS OT KOHUOB MEPIIEHIUKYJISIPA 10 TUIIOTHEHY3bI.

Ouyenka IHokazamenu oyenxu
3 Peliena ojHa 3a1a4a, BHIMOIHEH YEPTEK.
4 Peliena ogHa 3aa4a, BBINOJIHEH YEPTEXK, BTOPAs 3a/laya pelieHa

YaCTHUYHO, YCPTCIK BBIIIOJIHCH.

5 Pemennt ABC 3aaa4M, BBIITOJIHCHBI YCPTCIKU.

JqupakTtuyeckas exuauna: 2.30 pemars MIaHUMETPUUECKUE U TPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAX0XKICHUE T€OMETPUUECKUX BEJIUYUH (JJINH, YTJIOB,
TIomaaei, 00bLeMOB);

3ansitue(-1):
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5.1.1.B3auMHoOe pacnosokeHue JByX MPsMbIX B MpOCTpaHcTBe. [lapaninenbHOCTh TpsMOil
Y TUIOCKOCTH.

5.2.2.¥Yron mexay npsMou U IIIOCKOCTHIO.

5.2.3./IByrpanHsii yroi. TpexrpanHbii yrou.

5.2.4.Yron mexnay IoCKOCTIMU. [IlepneHIuKyIIpHOCTD IBYX IIJIOCKOCTEH.
5.3.1.'eomerpuueckue npeoOpa3oBaHus MPOCTPAHCTBA: apaIeIbHbINA EPEHOC,
CUMMETPHSI OTHOCUTEIBHO IJIOCKOCTH.

3aganue Nel

Pemmts 3a1aun (0AMH U3 BO3MOXHBIX BApUAHTOB 3a1aHUS):

1. Inomaap MIOCKOro MHOTOYyrojbHUKa paBHa 150 cM2. HaiiquTe miomanb
MPOEKIIUU 3TOTO0 MHOTOYTOJbHUKA Ha TJIOCKOCTh, COCTABIISIONIYIO C IJIOCKOCTHIO
MHOT'OYTr'OJIbHUKA yroJ 60°.

2. Haitnure mioniaaps miIoCcKOro MHOTOYTroOJIbHUKA, €CIIH TUIOIA/b €r0 MPOSKIUU
paBHa 20 M2, a ABYTrpaHHbBIA YIOJ MEXY IJIOCKOCTHIO MHOTOYTOJIBHUKA U
IJTOCKOCTBIO €ro MPOEKIIMU paBeH 45°.

Ouenka Hokazamenu ouenku

3 3anucana ¢popMyIia BEIYMCICHUS TUIOMAIN MPOSKIIMH TTIOCKOMN
burypsl, perieHa ojHa 3aaayva.

4 3anucaHa popMyia BEIYUCICHUS TUIOWAAN NPOEKIIMH IITIOCKON
¢durypsl, pemieHa ogHa 3agava. Bropas 3aiaya penieHa 4aCTUYHO.

5 3anucana ¢popMya BEIYMCICHUS TUIOMIAIN MPOSKIIMH TTIOCKOMN
burypsl, perieHsl 18e 3a/1a4u.

JAunakrnyeckasi exmHuna: 2.31 ucrnonap30BaTh IPU PELIEHUU CTEPEOMETPUUECKHUX
3a/lay TUIAHUMETpUYECKre PakThl 1 METOIbI;

3ansaTue(-1):

5.1.1.B3auMHO€E pacnosioKeHHe IBYX MPSMBIX B MpocTpaHCTBe. [lapamnenbHOCTh MpsAMon
Y TUIOCKOCTH.

5.2.2.Yr0oa Mmexay npsMou U INIOCKOCTBIO.

5.2.3.JIByrpannsbiii yroi. TpexrpaHHsblil yrou.

5.3.1.I'eomerpudeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MApaAJICIbHBINA IEPEHOC,
CUMMETPHSI OTHOCUTEIBHO IJIOCKOCTH.

3aganue Nel

Pemmre 3anauy, npeIBapUTENIbHO CIIENAB YEPTEK:

OTpe3ku JByX HAKJIIOHHBIX, IPOBEICHHBIE U3 OJHON TOYKH JI0 NIEPECEUEHHUS C
IJIOCKOCTBIO, paBHbI 7 1 10 cM, mpoekuus 0qHOTo U3 OTpe3KoB paBHa 8 cMm. Haitaure
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HPOCKIIHIO IPYTOro OTpe3Ka

Ouenka Ilokazamenu ouenku

3 XOJl PEeIIeHHs] MPABUIIEH, HO JOMYILIEHBI: a) 1 rpy0ast ommoOka u He
6onee 1 Herpy6oii; 0) 1 rpybas ommOka u He OoJiee 2 HEIOUYETOB; B)
3-4 HerpyOble OMMOKH MPU OTCYTCTBUU HEJOUETOB; T') JOMYIIEHO HE
Oosee 2 HerpyOBIX OIMMOOK 1 3 HEA0UETOB; JT) Oosiee 3 HEIOUCTOB
IIPU OTCYTCTBUU OIIUOOK.

4 MIpU IPaBUIILHOM XOJI€ PEIICHUS 3a/1auu JonylieHa 1 Herpyoas
OoIlIMOKa WiH 2-3 HeJoYeTa

5 3aJ]a4a pelieHa NpaBUIbHO: X0 PEIICHUS 3a/1a4d BEPEH, BCE
JEHUCTBUS 1 ITPeoOpa30BaHMsl BHITIOJIHEHBI BEPHO U PAIIMOHAIIBHO; B
3aJ1a4e, peaeMomn ¢ BOIPOCAMHU WU MOSICHEHUSIMU K JICHCTBHSIM,
JlaHbI TOYHBIC U MPaBWIbHBIC (OPMYJIHUPOBKH; B 3a7a4e, periaeMoi ¢
MIOMOIIbIO YPaBHEHUSI, TaHBI

2.5 Texymuii koHTpoab (TK) Ne 5
Tema 3ansTus: 6.1.8.KonrponsHas padota Ne 5 no reme «KoopimuHaThl 1 BEKTOPbHI»
Metoa u ¢popma koutTpoJsi: Kourponwsnas padota (MudopMalimoHHO-aHATUTUYECKUI )
Buja koHTpOJIS: MMCbMEHHAs: KOHTPOJIbHAs padoTa
JAupakruyeckasi exMHMLA: 1.2 MUPOTY U B TO K€ BPEMS OTPAHUYECHHOCTh IPUMEHEHHUS
MaTeMaTUYECKUX METO/IOB K aHAJIU3Y U UCCIIEA0BAHUIO IPOLIECCOB U SIBJICHUW B MPUPOJIE
1 OOIIEeCTBE;
3ansaTue(-s1):
4.5.5.KontponbHas padota Ne3 no teme: «KopHu, crenenu u morapudMbi»
6.1.1.IlpssmoyrosbHas (IeKapTOBa) CUCTEMa KOOPJAUHAT B IpocTpaHcTBe. Dopmyiia
PACCTOSIHUS MEXIY JIBYMsI TOUKAMHU.
6.1.2.YpaBHeHus cdepsl, IITOCKOCTH U MPSIMOM.
6.1.3.BexTOophl: CII0)KEHUE, BHIYUTAHUE, YMHOKEHUE BEKTOPA HA YUCIIO
6.1.4.PaznoxeHne BEKTOpa N0 HAIPaBJIEHUAM. YTOJI MEXIY IBYMsS BEKTOPAMMU.
6.1.5.BekTopHOE U CKaISIPHOE MPOU3BEICHUE BEKTOPOB
6.1.6.Mcnonp3oBanre KOOPAUHAT U BEKTOPOB MPU PELIEHUN MATEMATUYECKUX U
MPUKJIAAHBIX 33]a4.
6.1.7.. I3y4yeHue npoeknu BEKTOpa Ha och. HaxoxaeHrne npoeKunii BEKTOPOB HA OCH
3aganue Nel
Haiitu paboty cunbl F Ha nepemenienun s, eci [F| = 3, |s|= 8, D(F, s)=60°.

Ouenka Ilokazamenu ouenku

3 3anucana Gpopmysia pabOThI CHJIBI.
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4 3anucana ¢popmyia padbotsl cuibl. [logcraBinensl 3nauenust S u F, a
TaKxke cos 60°.

5 3anucana gpopmyna padbotsl cuibl. [loncraBnensl 3Hauenust S u F, a
takxke cos 60°. [lonydeH pe3ybrar.

JAunakTnyeckasi exMHUNA: 2.28 BBIIOIHATh YEPTEKU MO YCIOBUSIM 33/1a4;
3ansiTue(-1):

6.1.1.IIpssmoyronbHas (nekapToBa) cUCTEMa KOOpAUHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHHS MEXIY JIBYMsI TOUKaAMHU.

6.1.2.YpaBuenus cepsbl, MIIOCKOCTH U MPSIMOM.

6.1.3.BexTopsbl: ciloXkeHue, BBIUUTaHUEe, YMHOKEHHE BEKTOPa Ha YUCIIO
6.1.4.Pa3noxeHue BEKTOpa Mo HalpaBJIEHUSIM. YTOJI MEXIY ABYMs BEKTOpaMHu.
6.1.5.BekTopHOE U CKaISIpHOE MPOU3BEICHUE BEKTOPOB
6.1.6.Mcnonbp30BaHre KOOPAUHAT U BEKTOPOB MPU PELIEHUN MATEMATUYECKUX U
MIPUKJIAIHBIX 3a]1a4.
6.1.7.. I3ydyeHue npoekuun BeKTopa Ha ocb. HaxoxneHue npoeKkunii BEKTOPOB HA OCH
3ananue Nel

1. TToctpouts Bexktop a = AB, ecniiu A (-1; -2; 5), B (4; 3;-1).

J— J—
j—

3aJaTh CAMOCTOATEIBHO BEKTOPBI a,b, C. TmocTpoHThBekTOp ( + b+c
2.
3. [IpoBeputhb, NepNeHAUKYISPHBI JIU BEKTOPHL: @ = (-3; 2;2) u b = (4; 6;0), ucnosnb3ys

(dopMyIy CKaJIIPHOTO IPOU3BEAEHUS BEKTOPB. [I0CTpOUTH BEKTOPHI, IPOBEPUTD,
MEPHEHANKYIISIPHBI JIM OHU.

Ouenka Ilokazamenu ouenku
3 Pemrena onna 3agauva.
4 Pemens! nBe 3a/1a4u.
S Pemens! Tpu 3agaumn.

JupakTudeckas exMHUNA: 2.1 BBITOIHATh apupMeTUUECKUE AEUCTBUS HAJl YUCITAMH,
coueTasl yCTHbIE U TMCbMEHHBIE IPUEMBI;

3ansaTue(-s1):

6.1.1.IIpsmoyronbHas (ekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopmMyia
paccTOSHUSA MEX]Y IByMSI TOUKAMU.

6.1.2.YpaBHeHus cepsbl, MITOCKOCTH U NPSIMOH.

6.1.3.BeKTOpBI: CI0KEHUE, BBIUUTAHUE, YMHOKEHUE BEKTOPA HA YHUCIIO
6.1.4.PaznoxeHne BEKTOpa 0 HAIPABJIEHUAM. YTOJI MEXIY IBYMsS BEKTOPAMH.
6.1.5.BeKTOpHOE U CKAISIPHOE TPOU3BEICHUE BEKTOPOB
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6.1.6.Mcnonbp30BaHre KOOPAUHAT U BEKTOPOB MPU PELIEHUN MATEMATUYECKUX U
MPUKIAAHBIX 3a]a4.

6.1.7.. I3ydyeHue npoeKkuun BeKTopa Ha ocb. HaxoxneHue npoeKnii BEKTOPOB HA OCH
3aganme Nel
Pemute 3amauy:

l. MocTpouTte BekTop a=AB, ecnuA(-1;-2). B (4; 3).

—_— J—
. _ — —

3a/1aTh CaMOCTOATENBHO BeKTOpE! (2, b, ¢, mocTponTsBekTop A + b+c

Ouenka Ilokazamenu OUEHKU

3 Perrena oyHa 3aaua

4 Pemiens! ABe 3a1a4u, HO JOMYIIEH HEA0OUET

5 Pemens! aBe 3agaun

JupakTudeckasi exmHuna: 2.12 ucroiab30BaTh NIPUOOPETCHHBIC 3HAHUS M YMCHUS B
MPAKTUYECKOMN JESITEILHOCTH M TTOBCEAHEBHOM KU3HU: 111 OMMMCAHUS C TIOMOIIBIO
(YHKIUH pa3IMYHbIX 3aBUCUMOCTEH, ITPEJCTABICHHS UX rpadUUecKy, HHTEPIIPETaAINH
rpaduKoB.

3ansitue(-s1):

6.1.4.PaznoxeHne BEKTOpa 0 HAIPaBJIEHUAM. YTOJ MEXIY IBYMsS BEKTOPAMH.
3ananme Nel

—_— = —

HaHbl eQMHWYHEIE BEKTORE s, # Mp, TakWe, YTom Lz a L p,ayron
MEHIY BEKTODRAMK p W m paBed 60° HaauTe ckanApHoenpoW3BeeHle
(2m+p)-|{m+2&)

Ouenka Ilokazamenu ouenku

3 Bepno HaiifeH oiuH 13 BEKTOPOB (2m+p) unu (m+2n)

Bepno naitnen o6a Bekropa(2m+p) u (m+2n)

5 3ajaHue BBHITOJIHEHO MOJIHOCTEIO

JAunakTuyeckasi exmHUNA: 2.22 UCMOIb30BaTh NTPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON IEATEILHOCTH U MOBCEAHEBHOM )KU3HU: JJIS1 IOCTPOEHHUS U UCCIICTOBAHUSA
MPOCTEUIINX MAaTEMATUYECKUX MOJIEIIEH.
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3ansaTue(-1):
6.1.5.BekTopHOE 1 CKaISIpHOE MPOU3BEICHUE BEKTOPOB
3apanue Nel

Kakyto padoty coepmaet cuia F (3;2;1), ecau rpy3 Ob11 noctaBieH u3 nmyHkra A(5;-2;0)
B IyHKT B(7;2;-4)?

Ouenka Ilokazamenu OUEHKU

3 3anucana ¢popMya BEIUYUCICHUS PaOOThI, KaK CKAJIIPHOE
MPOU3BEICHUE CUIIBI HA PACCTOSIHUE

4 3anucana popmMysia BHIYUCICHUS Pa0OThI, KaK CKaIspHOE
MPOU3BEJCHUE CUIIbI HA PACCTOSIHUE, BBIYMCIIEHBI KOOPIUHATHI
BekTOpa AB, HO paboTa He BEIYUCIICHA

5 3anucana ¢popMya BEIUYUCICHUS PaOOThI, KaK CKAJIIPHOE
NIPOU3BEICHUE CHJIbI HA PACCTOSHUE, BRIYHCIICHBI KOOPIMHATHI
BekTopa AB, BepHO BhIUHcCIIeHa paboTa

2.6 Texymuii koHTpOJb (TK) Ne 6
Tema 3ansaTus: 7.2.3. KonrponsHas padota Ne 6 mo Teme «1eMEHTbl KOMOUHATOPUKI.
Metoa u popma kontpoJsi: KontpoawsHas padora (Onpoc)
Buja koHTpOJIS: MMCbMEHHAsA KOHTPOJIbHAS padoTa
JAuaakTuyeckasi exuHuua: 1.3 3HaueHNE NPAKTUKHA U BOITPOCOB, BOZHUKAIOIINX B CAMOU
MareMaTuke a1 GOpMHUPOBAHUS U PA3BUTHUS MATEMATUUYECKON HAYKU;
3ansTue(-1):
7.1.1.0cHOBHBIE TOHATHSI KOMOMHATOPUKH.
7.1.3.Pemienue 3aa4 Ha MOJICYET YUcia coueTaHui. [IpaBuiio cymMmbl, IpaBUiIo
POU3BEACHUS
7.2.1.®opmyna 6unoma Herorona. CBoiicTBa OMHOMHAIIBHBIX KOA(PGHUIIMEHTOB.
Tpeyronpauk [lackans.
7.2.2. Tpeyronbuuk [lackans. Pemenue 3ananuii Ha npuMeHeHue Gopmyisl OMHOMA
Herorona.
3ananue Nel
BoInonHuTh TECT (KaXKblil MpaBUIbHBINA OTBET 1 Gamw):

ctp. 27 u3 101



. YIopAIodeHHOS MHOKECTEO, OTIHYANMeeCH TOIBKO NOPAIKOM 31eMEHTOB, HasblBaeTcA
a) mnepecTaHOBKOH
0) paIMelmeHHeM
B) COYeTaHHEM
I) pa3HOCTBID
. YNOpAJOHeHHOS IOIMHOKECTBO H3 1l 3TeMEHTOB M0 M AMeMEeHTOR, OTTHHAKITHEC IPVT
OT ApYyTa THOO0 caMHMH 3TIeMeHTaMH THOO0 TOPAIKOM HX PACTIONOXEHHA, HAZEIBACTCH . ..
a) coYeTaHHEM
6) pazuemeHHeM
B) MNepecTaHOBKOF
I) pasHOCIBK
. ... H3 11 3IEMEHTOB M0 m Ha3kBaeTca Moloe MoIMHOKECTBO H3 m 3IeMeHTOB, KOTOphIe
OTAHYAKTCA IPYT OT IPYVTallo KpadHeH Mepe 0 THHM JTeMEHTOM.
a) mnepecTaHOBKOH
0) pasMemeHHeM
B) cOYeTaHHEM
I) pa3sHOCTBK
. Co0EeITHE, KOTOpOE 00A3aTENTEHO HIJI'DH:BGH.'.[E"I'_. Ha3BIBACTCH ...
d4) HEBO3IMOKHEIM
6) IOCTOBEpPHBIM
B) cCaOy4aiHBIM
r) JOCTOBEPHBIMH CTy4YaiiHBEIM
. CoOrITHE HA3EIBASTCA . ... €CTH OHO HE MOKET IPOH30HTH B pe3yIsTaTe JaHHOIO
HCTBITAHHA.
a) cay4aHHBIM
0) HEBOIMOKHEIM
BE) IJOCTOBEpPHEIM
I) AOCTOBEPHBIMH CaVHaiHBIM

. Co6BITHe A H 4 HA3BIBAeTCA ..., ©CIH HEMOABTEHHe OTHOTO H3 HHX B Pe3YIBTaTe JaHHOTO
HCIIEITAHHA BlledeT NOAETeHHe IPYIoro.

a) COBMECTHMEIM

) HeCOBMECTHMBIM

E) HPOTHBOIOIOKHEM]
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) HECOBMECTHBIM H MPOTHEOMOIOHHEM
7. BepoATHOCT J0CTOBCPHOTO COOBITHA
a) Gonsme 1
6) pasHal
B) pasHa(
I} MeHbLIe 1
8. BepOoATHOCTE HEBOIMOMKHOTO COORTHA paBHa
a) Gonsme 1
6) paeHa l
BE) paeHal
T} MeHsme 1
9. OTHOIIEHHE YHCIA HCTIRITAHHH, B KOTOPBIX cO0RTHE NOABHIOCE, K 00IeMy YHCTY
DAKTHYECKH NP OHIEEIEHHEIX HCTIBEI TAHHA HARIBASTCH
a) KIaccHYeCKOH BepOATHOCTRID
0) OTHOCHTEIBHOH 9acTOTOH
B) (PHIAYECKOH JacTOTOH
) reoMeTpHIeckoll BepoATHOCTEIO
10.0THOmMeHHE Mep bl 061acTH, GIATOIPHATCTEVIOM & MOSBTeHHD COORTHA, K Meépe Beel
061acTH HA3KBAETCH
4a) reoMeTPHYECKOH BepOATHOCTRIO
§) EraccHYecKoH BEpOATHOCTRIO
E) OTHOCHTEILHOH TacTOTOH
r) GEIEecKol 9acToTOR
1 1. BepoaTHOCTE MOABIEHHAS COORITHA A ONMpeIeIfeTCd HEPABEHCTBOM
a) 0<P(A)<I]
6) 0=P(A)=I
B) O0<P(A)=<I
I} HeT BEpHOTO OTBETA
12.CvMMa BEPpOATHOCTER NP OTHROMOIOKHEL cOORITHH paBHA
a) 1

6 0

B) -1

ry 2
Ouyenka Ilokazamenu oyenku
3 Habpaus! 6-8 6amios

HaGpanst 9-10 6anos

5 HaGpansbr 11-12 GannoB

JAunpakTuyeckasi exuHuna: 2.32 npoBOAUTH TOKA3aTEIbHbBIC PACCYKICHUS B X0/I€
peLIeHUs 3a1aY;

3ansaTue(-11):
7.1.1.0cHOBHBIE MOHATUS KOMOMHATOPUKH.

7.2.1.®@opmyna 6unoma HeroTona. CBoiicTBa OMHOMHAIBHBIX KOY(PPHUITUEHTOB.
Tpeyronpauk [lackans.
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7.2.2. Tpeyronbuuk [lackans. Pemenue 3ananuii Ha npuMeHeHue Gopmyisl OMHOMA
Hprorona.

3apanue Nel

1. CkonbkuMHU crioco0aMu MOTYT BCTaTh B OUepe/lb B OUIETHYIO Kaccy 3 uenoBeka’?

2. CKOBKUMH CIIOCOOAMH MOYHO BBIOpaTh TPEX ACKYPHBIX U3 Ipynibl B 20 yenoBek?
3. CKOJBKO CYHIECTBYET PA3JIMUHbBIX ABY3HAUHBIX YHCEJN, B 3aMHUCU KOTOPHIX MOXKHO
ucronab3oBaTh Udpsl 1, 2, 3,4, 5, 6, ecinu udpbl B YUCIIC TOIKHBI OBITh Pa3IMYHBIMH?

Ouenka Ilokazamenu oyenku
3 Pemena 1 3amaua
4 Pemens! 2 3agaun

5 Pemrens! 3 3agaun

JupakTudeckas exuHuna: 2.35 pemaTth NpocTeiue KoMONHATOPHBIE 3a/1a4l METO/10M
nepedopa, a Tak¥Ke C UCII0JIb30BAHUEM U3BECTHBIX (DOPMYII;

3ansitue(-s1):

7.1.1.0cHOBHBIE TOHATUS KOMOMHATOPUKH.

7.1.2.Pemienue 3a/1a4 Ha MOJACYET YUCIIA IEPECTAHOBOK U PA3MEILICHUM.
7.2.1.®opmyna ounoma HeroTona. CBoiicTBa OMHOMHAIIBHBIX KO3()(PUIIUEHTOB.
Tpeyronsuuk Ilackans.

7.2.2. Tpeyronbhuk [lackans. Pemenne 3ananuit Ha npuMeHeHne Gopmyisl OMHOMA
Hprorona.

3aganue Nel

PemnTe 3a1aum (0UH U3 BO3MOKHBIX BAPUAHTOB 3a/IaHUS):

1. CxonbKO CylIeCTBYET BAPUAHTOB PACIPEAEIICHHS TPEX MPU30BBIX MECT, €CIIU B
PO3BITPHILIE YYACTBYIOT 7 KOMaH/?

2. K kacce kuHOTeaTpa OAHOBPEMEHHO MOAOULUIH S5 yenoBeK. CKOIbKUMHU CIIOCOOaMHU
OHM MOTYT BBICTPOUTBHCS B OUEPEIb?

3. bpuragup nomKeH OTIpaBUTh Ha paboTy Opuragy u3 3 dyenoBek. CKOJIBKO TaKUX
OpurajJ MOKHO COCTaBUTh U3 8 4elIOBEK?

4. B oBeMpHYI0 MacTepCKyIo mpuBe3nn 9 anmazoB u 7 camdupos. KOBemnpy
3aKasaiy OpacieT, B KOTopoM S5 anmasoB u 2 candupa. CKOTBKUMH CIIOCOOaMH OH
MOJKET BBIOpAaTh KAaMHU Ha OpacieT?

Ouenka Hlokazamenu ouyenku
3 Pemrenn! nBe 3agauu
4 Pemensl Tpu 3anaun
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5 Pemensl ueTeIpe 3anaun

2.7 Tekymuii koutpoJab (TK) Ne 7
Tema 3ansaTus: 8.2.3. KorrponasHas padota Ne7 mo teme:«3JIeMEHTBI TEOPUHU
BEPOSITHOCTEU U MATEMATUYECKON CTATUCTUKI
Metoa u popma kontposi: KontpoasHas padora (CpaBHEHHE ¢ aHATIOTOM)
Bua kourpoasi: [IuceMeHHbIN
JAunpakTuyeckasi exuHUIA: 1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOLIECCOB
OKPY’KaIOILIEr0 MHUpA.
3ansiTtue(-1):
8.1.1.CobbITHE, BEpOSITHOCTD COOBITHS, CJI0KEHNUE BEPOSTHOCTEH
8.1.2.YMmHOoxeHue BeposTHOCTel. [ToHATHE O HE3aBHCUMOCTH COOBITHIA.
8.1.3./IuckpeTHas ciay4daitHasi BelIMunHA. UNCI0BBIE XapaKTEPUCTUKU JUCKPETHON
CIIy4YaliHOM BEJIMYHUHBI
8.2.1.Ilpencrapienue qaHHbIX (TaOJIULIBI, TUarpaMMebl, rpadukn). ['enepanbHas
COBOKYMHOCTb, Cpe/iHee apu(MeTHIeCcKoe, MeIuaHa
8.2.2.IlonsaTHe 0 3a7a4ax MAaTEMAaTUYECKON CTaTUCTUKU. Pelienne 3a1a4 v yrnpa)xHEeHUI
10 TeMe "DJIEMEHThl MATEMATUYECKON CTATUCTUKH"
3ananue Nel
BoInonHuTh TECT (KaXKblil MpaBUIbHBINA OTBET 1 Gamw):
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. YIopAIodeHHOS MHOKECTEO, OTIHYANMeeCH TOIBKO NOPAIKOM 31eMEHTOB, HasblBaeTcA
a) mnepecTaHOBKOH
0) paIMelmeHHeM
B) COYeTaHHEM
I) pa3HOCTBID
. YNOpAJOHeHHOS IOIMHOKECTBO H3 1l 3TeMEHTOB M0 M AMeMEeHTOR, OTTHHAKITHEC IPVT
OT ApYyTa THOO0 caMHMH 3TIeMeHTaMH THOO0 TOPAIKOM HX PACTIONOXEHHA, HAZEIBACTCH . ..
a) coYeTaHHEM
6) pazuemeHHeM
B) MNepecTaHOBKOF
I) pasHOCIBK
. ... H3 11 3IEMEHTOB M0 m Ha3kBaeTca Moloe MoIMHOKECTBO H3 m 3IeMeHTOB, KOTOphIe
OTAHYAKTCA IPYT OT IPYVTallo KpadHeH Mepe 0 THHM JTeMEHTOM.
a) mnepecTaHOBKOH
0) pasMemeHHeM
B) cOYeTaHHEM
I) pa3sHOCTBK
. Co0EeITHE, KOTOpOE 00A3aTENTEHO HIJI'DH:BGH.'.[E"I'_. Ha3BIBACTCH ...
d4) HEBO3IMOKHEIM
6) IOCTOBEpPHBIM
B) cCaOy4aiHBIM
r) JOCTOBEPHBIMH CTy4YaiiHBEIM
. CoOrITHE HA3EIBASTCA . ... €CTH OHO HE MOKET IPOH30HTH B pe3yIsTaTe JaHHOIO
HCTBITAHHA.
a) cay4aHHBIM
0) HEBOIMOKHEIM
BE) IJOCTOBEpPHEIM
I) AOCTOBEPHBIMH CaVHaiHBIM

. Co6BITHe A H 4 HA3BIBAeTCA ..., ©CIH HEMOABTEHHe OTHOTO H3 HHX B Pe3YIBTaTe JaHHOTO
HCIIEITAHHA BlledeT NOAETeHHe IPYIoro.

a) COBMECTHMEIM

) HeCOBMECTHMBIM

E) HPOTHBOIOIOKHEM]
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) HeCOBMECTHRIM H NP OTHROTIOTOKHED
7. BepoATHOCTE A0CTOBLPHOTO COORITHA
a) Gonsme 1
6) pasHal
B) pasHa(
I} MeHbLIe 1
8. BepOoATHOCTE HEBOIMOMKHOTO COORTHA paBHa
a) Donsme 1
6) paeHa l
BE) paeHal
T} MeHsme 1
9. OTHOIIEHHE YHCIA HCTIRITAHHH, B KOTOPBIX cO0RTHE NOABHIOCE, K 00IeMy YHCTY
DAKTHYECKH NP OHIEEIEHHEIX HCTIBEI TAHHA HARIBASTCH
a) KIaccHYeCKOH BepOATHOCTRID
0) OTHOCHTEIBHOH 9acTOTOH
B) (PHIAYECKOH JacTOTOH
) reoMeTpHIeckoll BepoATHOCTEIO
10.0THOmMeHHE Mep bl 061acTH, GIATOIPHATCTEVIOM & MOSBTeHHD COORTHA, K Meépe Beel
ob1acTH HASKBACTCH
a) TreoMETPHYECKOH BepOATHOCTEIO
§) EraccHYecKoH BEpOATHOCTRIO
E) OTHOCHTEILHOH TacTOTOH
r) GEIEecKol 9acToTOR
1 1. BepoaTHOCTE MOABIEHHAS COORITHA A ONMpeIeIfeTCd HEPABEHCTBOM

a) 0<P{A)<l
6) 0=P(A)=<]
B) 0<P(A)<l

I} HET BEPHOTO OTBETA
12.CvMMa BEPOATHOCTEH MPOTHROMIONOKHE COORITHIH paRHA
a) 1

6 0

B) -1

ry 2
Ouyenka Ilokazamenu oyenku
3 Habpaus! 6-8 6amios

HaGpanst 9-10 6anos

5 HaGpansbr 11-12 GannoB

JAupakrnyeckasi exMHULA: 2.36 BBIYUCIAT B IPOCTEUIINX CIy4YassX BEPOATHOCTH
COOBITHI HA OCHOBE MOJICUETa YHCIIa UCXOI0B AJISl aHAIN3a PEAIbHBIX YHCIOBBIX
JaHHBIX, TPEJICTABICHHBIX B BUJIE AMAarpaMM, rpaMKOB; aHaI13a HHPOpMAIIH
CTaTUCTUYECKOTO Xapakrepa.

3ansitue(-91):

8.1.1.Co0piTHE, BEpOSITHOCTH COOBITHSI, CIIOKEHHE BEPOSTHOCTEH
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8.1.2.YMHOxeHue BeposiTHOCTEN. [IoHATHE O HE3aBUCUMOCTH COOBITHIA.
8.1.3./JuckpeTHas caydaiiHas BelMUYnHA. UUCI0BBIE XapaKTEPUCTUKU JUCKPETHOM
CIIy4allHOW BEJIUYUHBI

8.2.1.IlpencraBienne JaHHbIX (TaOJIULIBI, AUArpaMMBbl, rpapukn). I'eHepanbHas
COBOKYIHOCTb, Cpe/IHEE apU(PMETHUECKOE, MEIUaHa

8.2.2.ITonsTHE O 3a1a4ax MaTEMaTUUYECKON CTATUCTUKU. Pelienre 3a1a4 u ynpaKHeHu
o TeMe "DJIEMEHThl MaTEMaTUYECKON CTaTUCTHKN"

3aganue Nel

Pemmts 3a1aun (0AMH U3 BO3MOXHBIX BApUAHTOB 3a1aHUS):

1. VI3 xop3uHbI, B KOTOPOH HaxoAsTcs 4 OeiblX U 7 YepHBIX 11apa, BBIHUMAIOT OJNH
map. Halitu BEpOATHOCTH TOT'0, 4TO LIAP OKAXKETCSI YEPHBIM.

2. B amuke umeercs 15 paeraneit, cpenu kotopbix 10 okpameHHbIX. COOPIIMK
HayJady U3BJIEKAET TpH AeTain. HaiiTu BEpOSTHOCT TOTO, YTO BCE U3BJIICUECHHBIC
JIETaIN OKaXKyTCs OKPAILICHHBIMM.

3. B maptuu u3 18 neraneii naxonsarcs 4 6pakoBanHbiX. Hayraa Beioupator 3 netanu.
Haiitu BeposiTHOCTh TOTO, YTO 2 JAETalIu OKaxyTcs 0e3 Opaka.

Ouenka Hokazamenu ouenku

3 Pemena omna 3agauda

4 Pemmens! nBe 3amaqyu

5 Pemensl Tpu 3anaun

3aganue Ne2
Flpwep. IHcKpeTHAS CTyuaiitang Beinduia X 3a8aercs sakoHoM

: — S

A1 02 | 04 06 08 i
P01 | 02 1 04 pe | 0 |

Hemy papHa BepoRTHOCTS py = F (A= 0,4)7
[TocTomrrh MEGEOYIONEHIE DAcTDeIene e,

Ouyenka Iloxkazamenu oyenku
3 Beruncnena BeposatHocTs p4=0,2.
4 Brriuncnena BepoatHocts p4=0,2.. Iloctpoena npsmMoyroJyibHas

CHUCTEeMa KOOpJIMHAT,
0603HavyeHbl ToukH ¢ koopaunatamu (0,2; 0,1), (0,4 ; 0,2), (0,6; 0,4),
(0,8; 0,2). (1; 0,1).
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5 Boeiuncnena BepoatHocts p4=0,2.. IloctpoeHa npsiMoyroJyibHas
CHUCTEeMa KOOpJIMHAT, 0003HaueHbl TOUKH ¢ koopauHaTamu (0,2; 0,1),
(0,4;0,2), (0,6;0,4), (0,8;0,2). (1; 0,1). Touku coeTMHEHBI
OTpE3KaMU MPSIMBIX, T.€. IOCTPOEH MHOT'OYTOJIbHUK PacIpeeICHNUS:

i
M,
0.4

l| _I' 1 -I-JI_:

3aganue Ne3

Beruncimte MaTeMaTuyeCKOE OKUIAHUE CITYUYAMHOW BEJIMYMHBI X, 3HAsA 3aKOH €€
pacnpeiesIeHuUs:

X 3 5 2

P 0,1 0,6 0,3

3anucatb GopMyy IJi BBIYUCICHUS TUCTIEPCUU, BEIYUCITUTE JUCIIEPCHUIO.
(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

Ouenka Iloxkaszamenu oyenku
3 BrruncieHo MaTteMaTu4ecKoe OKUIAHUE CIIyYalnHOW BEJIMYHUHBI X.
4 3anucana gopmyna st BeraucieHus gucrepcun D(X)=M(X2) -

(M(XB)2. Boruucneno maremarudeckoe oxuganue M(X) u M(X2).

5 3anmcana ¢opmyna s Beraucienus aucrepcuu D(X)=M(X2) -
(M(XB)2. Beiuucieno matematuueckoe oxuaanue M(X) u M(X2).
Brruuciiena nucriepcus.

JupakTudeckas exuHuna: 2.33 uCnoab30BaTh IPUOOPETECHHBIC 3HAHUS U YMEHUS B
IPAKTUYECKOM NESITEIBHOCTU U TIOBCEAHEBHOM JKU3HU: JJI UCCIIEN0BaHUA
(MOJIeTMpOBaHMS) HECTOKHBIX MPAKTUUYECKUX CUTYyallMii HA OCHOBE U3YUYEHHBIX (popmyl
U CBOMCTB (uryp;

3ansaTue(-1):

8.1.1.Co0bITHE, BEpOSITHOCTD COOBITHS, CI0KEHNE BEPOSITHOCTEM

8.1.2.YMHoxeHue BeposiTHocTel. [IoHATHE O HE3aBUCUMOCTH COOBITHA.

8.1.3./IuckpeTHas cay4daitHas BelnunHa. YUCI0BbIE XapaKTEPUCTUKU AUCKPETHOM
CIIy4alHOW BEJIWYUHBI
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8.2.1.Ilpencrapiienne qaHHbIX (TabJIULIBI, TUarpamMMebl, rpadukn). ['enepanbHas
COBOKYMHOCTb, Cpe/iHee apu(PMeTHIECKOe, MeIuaHa

8.2.2.IlonsaTHE 0 3a7a4aX MATEMAaTUYECKON CTaTUCTUKU. Pemenne 3a1a4 u ynpa)xHEHUN
0 TeMe "DIEMEHTBl MATEMATUYECKON CTATUCTUKH"

3ananue Nel

Pemiure 3agauy:

Ha mytu nBmxenust aTomamunbl 4 cBeTodopa, Kaxkaplid U3 KOTOPHIX 3aIperiacT
IaJIbHEUIIIee

JIBI)KEHUE aBTOMAILIUHBI ¢ BeposATHOCTHIO 0,5. HaiiTu psin pacnpeneneHus ynucia
cBeTo(hopoB,

NPOMIEHHBIX MAIIMHON JI0 IEPBOM OCTAaHOBKHU. UeMy paBHbI MAaTEMaTUUYECKOE OKUITAHNE
U AUCIepcus

ATOM CIIy4YalHOW BEITUYUHBI?

Ouenka Ilokazamenu ouenku
3 [IpaBrIIBHO cOCTaBiIeHA KpaTKas 3alUCh 3a1a9U
4 [IpaBrILHO COCTaBJIEHA KpAaTKas 3alKCh 3a/1a4M, HANJCHBI

H€06XOIII/IMI>IG ImapaMcCTphbl

5 [IpaBWJIBHO cOCTaBiIeHA KpaTKas 3aluCh 3a1a4M, HAMACHBI
HE0OXOIMMBbIE TapaMETPhl, HailieHa BEPOSATHOCTh

2.8 Texymuii koHTpoJb (TK) Ne 8
Tema 3ausTus: 9.6.3. KonrponpHas padota Ne§ no teme: « TpuroHomeTpus»
Metoa u popma koutpoJsi: Konrponsnas padora (Ompoc)
Buna kourpoJs: [lnceMeHHbIN
JupakTuyeckas eqmHuna: 1.5 yHuBepcalbHbIN XapaKTep 3aKOHOB JIOTHUKHU
MaTEMaTUYECKUX PACCYKACHUM, UX TPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEYECKOM
NEeSITENbHOCTH;
3ansaTue(-1):
9.1.1.YucnoBas OKpy>KHOCTb. PanranHoe ¥ rpalyCHOE U3MEPEHUE YTIIOB U IYT.
9.1.2.CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC JICMCTBUTEIBLHOIO YUCIa. 3HAKU U 3HAYCHHUS
CHUHYCa, KOCHHYCa, TAHT'€HCA U KOTaHIe€HCa
9.1.3.CooTHo1IeHNEe MEXTy TPUTOHOMETPHUUECKUMH (DYHKIIUAMH OJHOTO apryMEHTa
9.1.5.Haxoxenue oJHOM TPUTOHOMETPUUECKON (PYHKIIHH 110 33JaHHOMY 3HAUEHUIO
JIPYTOM.
9.2.1.®opMymbI CTIOKEHUSI ¥ IPUBEICHUS TPUTOHOMETPUYECKUX (PYHKITUIN
9.2.2.Pemienue 3a1a4 U ynpaxHeHUH HA TpUMEHEHUE (OPMYIT CIIOKSHHS U TPUBEICHMUS.
9.3.1.Tpuronomerpuueckue GyHKIUN JBONHOTO U MOJIOBUHHOTO apryMeHTa
9.3.2.IIpeobpa3zoBanHue BhIpaXEHUM C MOMOIILIO (POPMYIT JBOMHOTO U MOJIOBUHHOTO
apryMeHTa.
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9.4.1.I1peoOpa3zoBanuisi NPOU3BEACHHS TPUTOHOMETPUUECKUX PYHKIUNA B CYMMY U
pPa3HOCTh, U HA00OPOT

9.5.1.CgoiicTBa u rpaduku GyHKUUN, y=sin X; y=COS X, Y = tg X; y = ctg X
9.5.2.00paTHbIe TPUTOHOMETPUUECKUE PYHKIIUU

9.6.1.1Ipocrenmme TPUrOHOMETPUYECKUE YPABHEHNS.

9.6.2.PenieHre TpPUrOHOMETPUUECKUX YPABHEHH, CBOASIIUXCS K MPOCTEUIIIUM
3aganue Nel

JlaliTe pa3BepHyThIi OTBET MO TeMe: «OnpeaeeHne paiuaHHoi MephI yIiia, CHHyca,
KOCHHYCa, TAHT€HCA ¥ KOTaHIeHca yncia. YucinoBast OKpy»KHOCTb)»

Ouemca Hokazamenu OUEHKU

3 OTBeThI Ha BOMPOCHI HOCAT (hparMEeHTAPHBIN XapakTep, BEPHbIC
BBIBO/IbI IEPEMEKAIOTCS C HEBEPHBIMH.

VYnyuiensl copepxaTesbHble 0JI0KH, HEOOXOAUMBIE JIJIs1 TTOJTHOTO
PaCKpBITHSI TEMBI.

CTyAeHT B 1IeJIOM OPUEHTUPYETCS B TEMATUKE y4eOHOT0 Kypca, HO
UCIBITHIBAET MPOOJIEMBI C PACKPBITUEM KOHKPETHBIX BOIIPOCOB

4 Ha BonpochI 1aHbI B LIEJIOM BEPHBIE OTBETHI, HO C OTACIIBHBIMU
HETOYHOCTSIMHU, HE HOCSIIMMHU IIPUHLIUIIAAIBHOTO XapaKTepa.
He Bce Tepmunbl ynotpeOaeHbl IPaBUIbHO, IPUCYTCTBYIOT
OTJIeTIbHbIE HEKOPPEKTHBIE YTBEPKAEHUS U TPAaMMaTUYECKHE /
CTUIMCTUYECKHUE TOTPEIIHOCTU U3JI0KEHHUS.

OTBETHI HE MPOUJUIKOCTPUPOBAHBI IPUMEPAMHU B TOJDKHOM MeEpE.

5 Ha Bonpocsl JaHbl HCYEPITBIBAIOIIIUE OTBETHI,
MPOWLUTKOCTPUPOBAHHBIC HATJISIHBIMHA TPUMEPAMU TaM, TAE 3TO
HEO00XO0IUMO.

OTBETHI U3JIOKEHBI TPAMOTHBIM HaYUYHBIM SI3bIKOM, BCE TEPMUHBI
ynoTpeOJIeHbl KOPPEKTHO, BCE MOHSITHUS PACKPBITHI BEPHO.

JuaakTuyeckasi equHUNA: 2.8 BEIYUCIIATH 3HAaUCHUE (PYHKITUHU TI0 32 IaHHOMY
3HAYCHUIO apTyMEHTA MPHU Pa3IUIHBIX CIIOC00aX 3aaHus QyHKIIUH;

3ansaTue(-1):

9.1.1.Yncnosas OKpy>KHOCTb. Panrannoe u rpalyCHOE U3MEPEHHUE YTIIOB U IYT.
9.1.2.Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC JEHCTBUTEIHHOTO YUCIa. 3HAKU U 3HAYCHUS
CHUHYCa, KOCUHYCa, TAHT€HCA U KOTaHTeHCa

9.1.3.CooTHoOIIIEHHE MEXKTy TPUTOHOMETPUIECKUMHU (DYHKIMSIMU OJTHOTO apryMEHTa
9.1.4.YeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPUUECKUX (PYHKITUH.

9.1.5.HaxoxieHue oAHOU TPUTOHOMETPUUYECKON (DYHKIIMH MO 3aIaHHOMY 3HAYEHUIO
JIPYTOU.

9.2.1.®0opMymbl CIOKEHUS U TIPUBEJICHUS TPUTOHOMETPUYECKUX PYHKIIUN
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9.2.2.Pemienue 3a1a4 U yrnpaxxHEeHUH HA TpUMEHEHUE (OPMYIT CII0KEHUS U IPUBEICHMUS.
9.3.1.Tpuronomerpuueckue GyHKIUN JBOMHOTO U MOJIOBUHHOTO apryMeHTa
9.3.2.IIpeoOpa3zoBaHuie BbIpaXKEHUIN C MOMOUIBIO (POPMYJIT JBOIHOTO U MOJIOBUHHOTO
apryMeHTa.

9.4.1.IlpeobpazoBanusi MPOM3BEICHUS TPUTOHOMETPUUECKUX (PYHKIIMIA B CyMMY U
Pa3HOCTh, 1 HAOOOPOT

9.5.1.CgoiicTBa u rpaduku GyHKIUN, y=Ssin X; y=COS X, Y = tg X; y = ctg X
9.5.2.00paTHbIe TpUTOHOMETpHYECKUE QYyHKIIUN

9.6.1.1Ipocreiinie TPUrOHOMETPUYECKUE YPABHEHUS.

9.6.2.PemieHne TPUrOHOMETPUUECKUX YPABHEHUM, CBOISIINUXCS K IIPOCTENIINM
3aganme Nel

V10 kY

Haiiaure tgo. ecnn cos o = o © XE| 5327

Oueuka Ilokazamenu OUEHKU

3 3anmcana ¢popMysa TaHTEHCA

3anucana ¢popMyia TaHT€HCa, HAWEH CUHYC

5 3anucana popMysia TaHTE€HCA, HAJIEH CUHYC, MOJYy4YeH YUCIICHHBIN
OTBET

JAunnakTnyeckasi exmHuna: 2.21 cocTaBiATh U pelllaTh YPAaBHEHUSI U HEPABEHCTBA,
CBSA3BIBAIOLIME HEU3BECTHBIEC BEIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX )
3a/1ayax.

3ansaTue(-s1):

9.1.1.YucnoBas okpy>kHOCTb. PaguanHoe v rpajyCHOE U3MEPEHUE YTIIOB U JIyT.
9.1.2.CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC JEHCTBUTENBHOTO YUCA. 3HAKU U 3HAUEHUS
CHUHYCa, KOCUHYCa, TAHT'€HCA U KOTaHIe€HCa

9.1.3.CooTHOIIEHHE MEXKY TPUTOHOMETPUUYECKUMHU (DYHKIMSIMU OJTHOTO apryMEHTa
9.1.4.YeTHOCTh U HEYETHOCTh TPUTOHOMETPUUECKUX PYHKIUH.

9.1.5.HaxoxeHrue oAHOW TPUTOHOMETPUUYECKON (DYHKIIMH MO 3aJaHHOMY 3HAYEHUIO
IpYTroM.

9.2.1.®opMyTIBI CHOKEHHS U IPUBEACHUS TPUTOHOMETPHUECKUX (PYHKITHI
9.2.2.Pemienue 3a1a4 u ynpaxHeHUH Ha IpUMEHEHUE (OPMYIT CIIOKCHUS U TIPUBEICHMUS.
9.3.1.Tpuronomerpuueckue GyHKIIUN JBOMHOTO U MOJOBUHHOTO apryMeHTa
9.3.2.IIpeobpa3zoBanre BhIpaKEHUMN C TOMOIIBIO (POPMYIT JBOIHOTO U MOJIOBUHHOTO
apryMeHTa.
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9.4.1.I1peoOpa3zoBanuisi NPOU3BEACHHS TPUTOHOMETPUUECKUX PYHKIUNA B CYMMY U
pPa3HOCTh, U HA00OPOT

9.5.1.CgoiicTBa u rpaduku GyHKUUN, y=sin X; y=COS X, Y = tg X; y = ctg X
9.5.2.00paTHbIe TPUTOHOMETPUUECKUE PYHKIIUU

9.6.1.1Ipocrenmme TPUrOHOMETPUYECKUE YPABHEHNS.

9.6.2.PenieHre TpPUrOHOMETPUUECKUX YPABHEHH, CBOASIIUXCS K MPOCTEUIIIUM
3aganue Nel

) 25inx—1=0

2) 25in” x+ 3cosx—-3=0

3)sinx+cosx=0

Ol(eHKa Ilokazamenu OUEHKU

3 Brmonaeno 1 3aganue

Brimonneno 2 3aganus

5 Brimmotaeno 3 3amanus

2.9 Texymuii koHTpoab (TK) Ne 9
Tema 3ausitusi: 10.3.4. Konrponsnas padora Ne9 mo teme: "CBoiicTBa u rpaduku
dbyHKIMn"
Metoa u popma koutposi: KonrponsHas pabora (CpaBHEHHE ¢ aHATIOTOM)
Bujx KOHTPOJISA: THCHMEHHBIN
JAupakTuyeckas efMHUNA: 2.9 onpeensTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKITHA,
WUTIOCTPUPOBATh UX Ha rpaduKax;
3ansaTue(-1):
10.1.1.®yskuu. CroiictBa pyHkuu: O0IaCTh ONPEACICHUS U MHOXKECTBO 3HAYCHUH,
MOHOTOHHOCTH, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOAUYHOCTD
10.1.2.ITpomesxxyTkH Bo3pacTaHus U yobiBaHus GyHKUMUA. Hanbosnbliee 1 HauMeHb1ee
3HaYeHUS (PYHKIINH, TOUKH SKCTPEMYMaA.
10.1.3.06parnpie pynknun. O01acTh ONPEACICHHS U 00J1aCTh 3HAYCHHUN 00paTHON
¢bynkuun. ['paduk obpatHoit pyHKIMN. AprdMeTHIecKue onepanuy Hal QYHKIUSIMU.
Crnoxxnast yHKIUs (KOMITO3UIINS).
10.2.1.CrenienHas yyHKITHUS.
10.2.2.IToka3zarenbHas u norapudmuydeckas GyHKIUU.
10.3.1.ITpeoOpazoBanus rpadukos. [lapaniensHblil mepeHOC, CAMMETPHS] OTHOCUTEIHHO
HavaJla KOOpJIMHAT, CHMMETPHSI OTHOCUTEIBHO NMpAMOHN y= X. PacTspkenue u cxxatue
rpadukoB GyHKIMHA BAOIL OCEH KOOPAUHAT
10.3.2.ITocTpoenue rpaukoB ¢ MOTyJIEM
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10.3.3.IIpeoOpa3oBanue rpa@uKoOB TPUTOHOMETPUUECKHUX (DYHKIIHIMA
3apanue Nel

OmumuTe QyHKIHIO, rpadHK KOTOPOH H300pakeH Ha PHCYHKE

Fl

1) yrkaxkuTe obnacTte onpegeneHus;
2) yKaKuTe MHOXXeCTEO 3HaueHWH,
3) ABNAETCA NN PYHKUMA YeTHOW MM HEYETHOW?

4) yKamuTe NpoMexyTKh Bo3pacTaHWA W yObIBAHWUA.

Ouenka Ilokazamenu ouenku
3 Yka3aHbl 1Ba CBOMCTBA
4 YKazaHsl TpU CBOKCTBA
5 Yka3aHbl 4YeThIPE CBOMCTBA

Junaktuyeckas exuanna: 2.10 ctpouts rpadMku U3y4eHHBIX (PYHKIUH,
WJUTIOCTPUPOBATH N0 rpaduKy CBOMCTBA 3JI€MEHTAPHBIX (PYHKIUMT;

3ansaTue(-1):

10.1.1.®yukuu. CroiictBa pyHKuu: O0IaCTh ONPEACICHUS U MHOXKECTBO 3HAYCHU,
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUOAUYHOCTD

10.1.2.ITpomesxxyTkH Bo3pacTanus U yobiBaHus GyHKUMHA. Hanbosnbliee 1 HauMeHblee
3HaYeHUS (PYHKINH, TOUKH SKCTPEMYMaA.

10.1.3.06parnpie pynakmun. O01acTh ONPEACIICHHs U 00J1aCTh 3HAYCHHUN 00paTHON
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¢bynkuuu. ['padux oOpaTHOM PyHKIIMK. AprdMeTHYecKrue onepauu Hal QYHKIUSIMU.
CrnoxHast pyHKUuUs (KOMITO3ULINS).
10.2.1.Crenennast pyHKIuS.
10.2.2.IToka3zarenbHas u Jorapupmuueckas GQyHKLINH.
10.3.1.ITpeobpazoBanus rpadukos. [lapaniensHbIi MEpeHOC, CAMMETPHSI OTHOCUTEIHHO
Hayajia KOOPJAMHAT, CHMMETPHSI OTHOCUTEIBHO NpAMON y= X. PacTsbkeHue u cxxatue
rpadukoB GyHKIMIA BIOIL OCEH KOOPAUHAT
10.3.2.ITocTpoenue rpadukoB ¢ MOTyJIEM
10.3.3.IIpeoOpazoBanue rpa@KOB TPUTOHOMETPUUECKHUX (DYHKITHIA
3aganue Nel
O003HaubTE BCE KOPHU YPAaHEHUS 1
s X = E
Ha TIPOMEKYTKE [_ 2 "I]
Ha
rpaduke:

- 1
-2 \\ fl 2 T
dn 0 1 \_-/ *

Ouenka Ilokaszamenu oyenku
3 Havinen oguH KOpeHb ypaHEeHUs
4 Haiinens! 1Ba KOpHS ypaHEeHUs
5 Haitnens! Tpu KOpHS ypaHEHHs

JunakTudeckas equauna: 2.11 ucnonp30Bath NoHATHE QYHKIIMK 7151 OIUCAHUS U
aHaJIM3a 3aBUCUMOCTEN BEJIMYUNH;

3ansaTue(-1):

10.1.1.®yukuu. CroiictBa pyHKuu: O0IaCTh ONMPEACICHUS 1 MHOXKECTBO 3HAYEHU,
MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb, IEPUOIUYHOCTD
10.1.2.ITpomexxyTkH Bo3pacTaHus U yobiBaHUs GyHKUMHA. Hanbonbliee 1 HauMeHblee
3HauY€HUs (PYHKIMHU, TOUYKU FIKCTPEMYyMa.

10.1.3.06parnbie hynakmmun. O01acTh ONPEACIICHHs  00J1aCTh 3HAYCHHUN 00paTHON
¢bynkuun. ['paduk obpatHoit pyHKITMN. ApridMeTHIecKre onepanuy Hal QYHKIUSIMHU.
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Crnoxxnast pyHKIUs (KOMITO3ULINS).

10.2.1.Crenennast pyHKUus.

10.2.2.IToka3arenbHas u Jorapupmuueckas GQyHKUUH.

10.3.1.1IpeoGpazoBanus rpadukos. [lapanienbHblii IepeHOC, CAMMETPHUSI OTHOCUTEIHHO
Havajia KOOPAWHAT, CAMMETPHSI OTHOCHTEIBHO MpsiMoii y= X. PacTspkeHue u cxatue
rpadukoB GyHKIHIA BIOIH OCEH KOOPAUHAT

10.3.2.ITocTpoenue rpaduKoB ¢ MOTyJIEM

10.3.3.IIpeoOpazoBanue rpa@KOB TPUTOHOMETPUUECKHUX (DYHKITHIA
3ananue Nel
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B, Jamsuinme oTeer.

MakcuManbHoe ywono Gannos - 2

2, Ompeavawte o rpaduiky | . paic 21 LTRHY NPOMEAYTRA, 11 KOTTHOM THEBeHEE {ryms -
men o= fr) fvayT ve Cadkioe —2

Puc. 2.

MakCHMANBHOE YWCNo Gannos - 3

Oueuka Hokazamenu OUEHKU
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3 CyMMapHOe 4rciio HaOpaHHBIX 0asuIoB -3

CyMMapHo€ urciio HaOpaHHBIX 0asioB -4

5 CyMMapHOE 4rciio HaOpaHHBIX 0aJIIoB -5

JupakTudeckasi exmHuna: 2.12 ucronab3oBaTh IPUOOPETCHHBIC 3HAHUS M YMCHUS B
MIPAKTUYECKOM JESITEIIbHOCTH U TTOBCEAHEBHOM JKU3HU: ISl ONMCAHUS C TIOMOIIIBIO
GyHKIMA pa3TUYHBIX 3aBUCUMOCTEH, MIPEACTABICHUS UX IpaQUUeCcKu, HHTEPIPETaun
rpaduKoB.

3ansaTue(-1):

6.1.8.KoutposbHas padora Ne 5 no teme «KoopanHaTsl U BEKTOPBD)

10.1.1.®yukuu. CroiictBa pyHKuu: O01aCTh ONMPEACICHUS U MHOXKECTBO 3HAUCHU,
MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOIUYHOCTD
10.1.2.ITpomexxyTku Bo3pacTanus u yosiBanus Gpynkunu. Hanbonpiiee 1 HauMeHblee
3HaYeHUS (PYHKIIHH, TOUKH SKCTPEMYMaA.

10.1.3.06parnbpie Ppynkimun. OO6IacTh ONpEaeICHU U 001acTh 3HAYCHUI 00paTHOM
bynkuun. ['paduk obpatHoit pyHKIIMK. AprdMeTHIecKre onepanuu Hal QYHKIUSIMU.
Crnoxxnast pyHKIUs (KOMITO3UIINS).

10.2.1.Crenennast pyHKIHS.

10.2.2.TlokazatenpHas u Jorapudmuyeckas QyHKIUU.

10.3.1.ITpeoOpazoBanus rpadukos. [lapaniensHblil mepeHOC, CAMMETPHS] OTHOCUTEIBHO
Hayajia KOOpJAMHAT, CAMMETPHSI OTHOCUTENLHO NpAMOU y= X. PacTspkenue u cxxatue
rpadukoB GyHKIMIA BAOIb OCEH KOOPAUHAT

10.3.2.ITocTpoenue rpaukoB ¢ MOJIyJIEM

10.3.3.ITpeoOpa3oBanue rpa kOB TPUTOHOMETPUYECKHUX (DYHKIIHIA
3ananue Nel

(CHna mepeMEeHHOI0 AJIeKTRHUECKOr0o TOKA ABJAeTCA (DYHKIUEH,
3JABMCAINEH OT BpeMeHH, W Bolpasaerca (GopMyIoH
I = A sin (0! + ©),

rje A — aMILJIUTV 14 I{D.IIEE!E_HHH, () — 4YacToTa, ¢ — HadaJlbHad

thaaa.

A=2 0=1, ¢=2

W= |

3anumure GopmyiTy AJisi TOCTPOEHUs rpaduKa ¢ UCIOJIb30BAaHUEM YHCIICHHBIX 3HAUCHH
BEJIUYHH

B BUJe y = f(X).
YKakuTe BUJIBI IPOCTEHIINX TPeoOpa30BaHUIA BCIIOMOTaTebHOro rpaduka v = sin X

5
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HEOOXOIUMBIE
JUISl IOCTPOEHHUsI rpaduKa MOTy4YeHHON QyHKUHUU.

Ouenka Iokazamenu oyenku
3 3ammcana ¢popMyia i TOCTPOSHUS TpaduKa C UCTIOIB30BaHIEM
YUCJICHHBIX 3HAYCHUN BETTUYNH Y= T
2smn| x——
4 3anmcana ¢popMyia s TOCTPOSHUS TpaduKa C UCTIOIBL30BaHIEM
YUCJICHHBIX 3HAYCHUN BETTUYNH Y= T
2smn| x——

VYkazaH oJIuH BUJ MPOCTEUIIINX MTPE0Opa30BaHUM BCIIOMOTaTEILHOTO

v=sIlnXx .
rpaguka 3 IS IOCTPOEHMS TpayKa IOTy4YEHHOM

GbyHKIUU.(CABUT BCIIOMOTaTEILHOTO rpaduKa BIPaBo BAOJIb OCU 0.X
Ha JU

4 pacTsKeHHE BCIIOMOraTeIbHOro rpaduka B 2 pa3a BI0JIb

ocu oY)
5 3anucana ¢popMya sl TOCTPOEHUS rpadrika ¢ UCIIOIb30BaHUEM
YHUCJICHHBIX 3HAYCHUI BEJIMYUH Y= T

2sin| x— —
A

VYkazaHsl 2 BUJA TPOCTEUIITNX MPE0OPa30BaHMI BCIIOMOTATEIHHOTO

vV=sInX .
rpaguka 3 JUIA IOCTPOCHUS rpadrKa MOTydYeHHON

byHKIUA. (CABUT BCIOMOTATEIHHOTO rpadka BIPABO BIOJIb OCH 0X
Ha JL

4 4 pacTsKEHUE BCIIOMOTaTeIbHOTo rpaduka B 2 pasza BI0JIb OCU
oY)

2.10 Texymmii kouTpoJab (TK) Ne 10
Tema 3ansaTus: 11.4.3. KourponsHas padota Nel0 o Teme: « MHOTOTpaHHUKHU U
KpYTJIbIE TEJIa
Metona u popma kontpoJsi: KontpoawsHas padora (Onpoc)
Bux KOHTPOJIsI: MUCHMEHHBIN
JAuaakTuyeckasi efuHMIA: 2.23 pacrno3HaBaTh HA YEPTEKAX U MOAEIAX
MPOCTPAHCTBEHHBIE (DOPMBI;
3ansTue(-1):
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11.1.1.ITonsiTHe MHOTOTpaHHUKOB. Bepinnel, pedpa, rpaHi MHOTOTpaHHUKA.
MHororpaHHbie yTiibl. BBITyKIIble MHOTOTPAHHUKHU.

11.1.2.1Ipu3ma npsmas u HaknoHHas. [IpaBuneHas npusma. [Lnomane moBepxHoCTH
MIPU3MBI.

11.1.3.TTapannenenunen, ky0. [1nomaas NoBepXHOCTH Napaiieienuiena u Kyoa.
11.1.4.1Tupamuna. [TpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terparap [nomans
MMOBEPXHOCTHU MTUPAMU/IBI.

11.3.2.Hunmusap. ITnomaas moBEpXHOCTH UJIUHPA.

11.4.1.06bem npsMoyroiasHOro napaiienenurnena. O0bemM NpsMoii U HAaKJIIOHHOM
IPU3MBI U LIWJIMHJPA.

11.4.2.06bem niupamMu/ibl, KOHYca, mapa. [lnomaas chepb

3apanue Nel

1. Cpean modpamennbix e Bubepute, T¢ KOTOpbIE
SBISHIOTCS NP IMaAM i

5 6 7
Ouenka Ilokazamenu ouyenku
3 VYka3zanbl 1Ba HOMepa u3 yethipex (1,6,7,8)
4 VYka3zaHbl Tpu HOMepa U3 uethbipex (1,6,7,8)
5 VYkazansl ueTbipe Homepa u3 yetbipex (1,6,7,8)

JupakTudeckas exuHuna: 2.24 COOTHOCUTh TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUSIMU,
N300pakKEHUAMU;

3ansaTue(-1):

11.1.1.ITonsiTue MHOTOrpaHHUKOB. Bepiinnel, pedpa, rpaHi MHOTOTpaHHUKA.
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MHororpaHHbie yTiibl. BBITTyKIIble MHOTOTPAaHHUKHU.
11.1.2.1Tpu3ma npsamas u HaknoHHas. [IpaBunpHas npusma. [Lnomane moBepxHoCTH
MIPU3MBI.
11.1.3.TTapannenenunen, ky0. [1nomaas moBepXHOCTH Napaliieienuiena u Kkyoa.
11.1.4.1Iupamuna. IIpaBunbnas nupamuga. Y cedenHas nupamuga. Terpasap [Lmomans
MMOBEPXHOCTHU MTUPAMU/IBI.
11.2.1.CummeTtpus B Ky0Oe, B apajuieJenumnesie, B Mpu3Me U B TUPAMHU/IC.
11.3.1.Tena Bpamenus. OcHOBaHHE, BHICOTa, OOKOBAs TIOBEPXHOCTh, 00pa3yromias,
pa3BepTKa TeJl BPAILICHHUS.
11.3.2.Hunmuaap. ITnomaas mOBEpXHOCTH UAIUHAPA.
11.3.3.Konyc. Yceuennslii konyc. [Inoiaas moBEpXHOCTH KOHYcA.
11.3.4.111ap u cdhepa. Bzaumnoe pacnosoxeHue chepbl U IIOCKOCTH.
11.3.5.0ceBble ceueHus U CEYEHUs, TapauieIbHbIe OCHOBaHUIO. Pemenre 3a1annii Ha
MOCTPOEHUE OCEBBIX CEYEHUI U CEUECHUM, TapaJlJIeIbHbIX OCHOBAHHUIO.
11.4.1.06bem npsiMOyToIBHOTO Mapasuienenunena. O0beM npsMon U HaAKJIOHHOM
MPU3MBI U LIWJIMHJPA.
11.4.2.06pem tupamubl, KOHyca, mapa. [Imomasns chepsr
3aganue Nel
OTBeThTE HA BONPOCHI:
l. MHOroyroibHUKH U3 KOTOPBIX COCTABIICHBI
MHOTOTPAHHUKHU — 3TO ...
2. [lepnieniuKynsIp, MPOBEICHHBIN U3 KAKOM-
HUOYb TOUKU OJTHOTO OCHOBAHUS K
IUIOCKOCTH APYroro — 3To ...

MHOTOI'PaHHUKA

TpeyronpHas npusma

3. B tpeyronbHOI pu3Me MOKHO ITPOBECTU
JMaroHab.

4. B ocHOBaHuU TpEyTrOIBbHON MPU3MBI MOKET
JeXaTh paBHOOEAPEHHBIN TPEYTOJbHUK?
(ma, HeT)

3. B nipaBWiIbHOM TPEYTOJIIBHOW MPU3ME B

OCHOBAHHUM JICKUT .....

6. TpeyronpHas npu3Ma UMEET ....pedep

7. boxoBbie rpanu IPsIMON TPEYTOJIBHOU
IPU3MBHI. . .

8. Ecnu B OCHOBaHMM NPSIMON IPU3MBI JIEKUT
IpaBUJIbHBIM MHOTOYTOJIBHUK TO IPU3Ma
Ha3bIBAETCH. ..
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UYeTpipexyroipHas npu3Ma

10. B ocHOBaHUU YEeTHIPEXYTOJbHON TPU3MBI
MOKET JIe)KaTh poMO? (112, HET)
1. CKOJIbKO BEpIITUH UMEET KyO?
Ouenka Ilokazamenu ouyenku
3 JlaHbl OTBETHI HA 5-7 BOIIPOCOB
4 JlaHb1 oTBETHI Ha 8-9 BOIIPOCOB
5 Jaunb! orBeThl Ha 10-11 Bompocos

JunakTuyeckas equuuna: 2.27 nzo0paxaTh OCHOBHbIE MHOTOIPAHHUKHU U KPYTJIbIe
Tena;

3ansaTue(-s1):

11.1.1.TlorsiTue MHOTOrpaHHUKOB. BepimHbl, pedpa, rpaHu MHOTOTPAaHHUKA.
MHororpaHHsle yriibl. BBITyKIIble MHOTOTPAHHUKHU.

11.1.2.1Tpu3ma npsamas u HaknoHHas. [IpaBuneHas npusma. [Lnomane moBepxXHOCTH
MIPU3MBI.

11.1.3.ITapannenenunen, ky0. [Inomaas NoBepXHOCTH Mapaijieienumena u kyoa.
11.1.4.1Iupamupa. IIpaBunbHas nupamuga. Y cedenHas nupamuga. Terpasap [Lmomans
MMOBEPXHOCTHU MTUPAMU/IBI.

11.2.1.CummeTtpus B Ky0Oe, B MapajuieJenunesie, B Mpu3Me U B TUPAMHU/IC.
11.3.1.Tena Bpamenus. OcHOBaHHE, BHICOTa, OOKOBAs IIOBEPXHOCTh, 00pa3yromias,
pa3BepTKa TeJl BPAILICHHUS.

11.3.2.Hunmuaap. I1nomaas moBEpXHOCTH UIUHAPA.

11.3.3.Konyc. YceueHHslil koHyc. [1n01anp moBepxHocTr KOHycA.

11.3.4.111ap u cdhepa. Bzaumnoe pacnosoxeHue chepbl U IIOCKOCTH.

11.3.5.0ceBble ceueHus U ceueHus, NapaielibHble OCHOBAHUIO. Pellienne 3a1annii Ha
MTOCTPOCHHUE OCEBBIX CEUCHUH U CEUEHUM, MapasuieIbHbIX OCHOBAHMUIO.

11.4.1.06bem npsiMOyTobHOTO Mapasuienenunena. O0beM npsMon U HaAKJIOHHOM
MIPU3MBI U LIWJIMHJPA.

11.4.2.06bem nupamMuibl, KOHyca, mapa. [nomans chepol
3ananue Nel

Pemmth 3a1a4y, HOCTPOUTH YEPTEK.

B npaBuabHOR YeTBIPEXYroJibHOH NHpaMuje
SABCD Ttouka O — neHTp ocHOoBaHUA, § — BEpLIH-
Ha, §C = 13, AC = 10. Haiianre suicoTy nupa-
MMIEBL

Ouenka Hokazamenu ouenku
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3 [TocTpoen ueprex K 3amaye, 3anvucana Gopmyia st BBIYUCICHUS
BBICOTBI ITUPAMH/IBI

5

A L

IToctpoeH yeprex K 3aaaue, 3anucana (popmyra s BBIYUCICHUS
BBICOTHI TUPAMH/IBI

5

C
A LD

VY CTaHOBIIEHO, YTO B OCHOBAaHUM NMUPAMUIBI - KBaapaT. Halineno
3HAYEHUE TIOJIOBUHBI TUArOHAJIN OCHOBAHUS.

[TocTpoen veprex Kk 3amaye, 3anvucana Gopmysia 1t BBIYUCICHUS
BBICOTBI TUPAMUIbI

5

C
A L
Y CTaHOBIIEHO, YTO B OCHOBAaHUM NMUPAMUBI - KBagpaT. HalaeHo

3HA4YCHHUC ITOJIOBHHBI AUAaroHajJin OCHOBaHMA.
Brruucnena IOJINHA BBICOTHI ITMPAMHABI.

JAupakTuyeckas exuauna: 2.29 ctpouTh NpocTeline ceueHus Kyoa, mpu3Msl,
MMAPAMUJIBL;

3ansaTue(-1):
11.1.1.ITonsiTe MHOTOTpaHHUKOB. Bepmunel, pebpa, rpaHd MHOTOTpaHHHKA.
MHororpasssle yribl. BBITyKIIbIe MHOIOTPaHHUKHU.

11.1.2.1Tpu3ma npsamas u HakinoHHas. [IpaBunbHas npusma. [Lnonaas moBepxXHOCTH
MIPU3MBI.

ctp. 49 u3 101



11.1.3.TTapannenenunen, ky0. [1momanas moOBEpXHOCTH Mapaljieienurena u kyoa.
11.1.4.Ilupamupa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuga. Terpasap [Lnomans
MMOBEPXHOCTHU MTUPAMU/IBI.

11.2.1.CummeTtpus B KyOe, B apajieenunese, B Npu3Me U B TUPAMHUJIE.

11.3.1.Tena Bpamenus. OcHOBaHUE, BEICOTA, OOKOBAsi TOBEPXHOCTh, 00pa3yroIias,
pa3BepTKa TeJl BpalleHUsl.

11.3.2.Hunmuaap. I1nomans mOBEpXHOCTH UJIUHPA.

11.3.3.Konyc. YceueHnslil konyc. [1nomanp moBepxHoCcTH KOHYycA.

11.3.4.11ap u cdhepa. Bzaumuaoe pacnosiokeHue cQepbl U TIOCKOCTH.

11.3.5.0ceBble ceueHus U ceueHus, NapajielibHble OCHOBAaHUIO. Pellienne 3a1annii Ha
OCTPOECHHUE OCEBBIX CEUCHHI U CEUEHUH, TapalIeIbHbIX OCHOBAHUIO.

11.4.1.06bem npssMOyTOILHOTO Mapajuienenuneaa. O0beM npsMon U HAKJIOHHOM
MIPU3MBI U [IWJIMHJIPA.

11.4.2.06bem nupamMu/ibl, KOHyca, mapa. [nomans chepbl

3ananue Nel

[ToctpouTth ceuenue kyda miockoctbio MB1K

C

H &
3 D
Ouenka Ilokazamenu oyenku
3 [Tposenena npsimast BIM 1o nepceuenus ¢ pedpom AB. [Tonyyennas

TOYKa coeTMHEeHa ¢ TOUukoH K.:
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4 [IpoBenena npsimast BIM no nepceuenus ¢ peopom AB. [Tonydennas
TOYKa coe/lnHeHa ¢ Toukoi K u npomomkena 1o nepceyeHus ¢

pebpom BC. Tlomydena HOBast TOUKa. JTa TOUKA COEIMHEHA C TOUKOU
Bl1.

5 [IpoBenena npsmast B1M no nepceuenus ¢ pedbpom AB. Ilonyuennas
TOYKa coeMHeHa ¢ Toukor K u mpoiomkeHa 10 nepceyeHus ¢
pebpom BC. Ilomydena HoBast TOUKa. JTa TOUKA COEIMHEHA C TOUKOU
B1. O603Hauensl nony4yeHHsie Touku Ha pedpax AD u C1C.
3alITPUXOBAHO CEYCHHUE.

2.11 Texkymmuii koutpoJsb (TK) Ne 11
Tema 3ausitus: 12.4.2 Kourponbsnas padota Nel3 o reme «IIpousBogHasy.
Meton u popma konTpoasi: KonrposiabHas padota (CpaBHEHHE C aHATIOTOM)
Bujx KOHTPOJISI: THCHMEHHBIN
JAupakTudeckas exuHuna: 2.13 HAX0AUTb MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMIA;
3ansaTue(-1):
12.1.1.ITocnenoBarenbHocTH. CIOCOOBI 3a/1aHKS U CBOMCTBA YHCIOBBIX
ITOCJIEA0BATEIBbHOCTEN.
12.1.2.1Ipenen nociaeq0BaTEIbHOCTH.

12.1.3.CymMmmMupoBaHue ociieIoBaTeNbHOCTEH. ApudMeTrndeckast 1 reoMeTpruIecKas
IIPOTPECCHH.

12.1.4.ITonsiTHE O HENIPEPHIBHOCTU (DYHKIIHH.
12.2.1.ITpousBoanasi, €€ PU3NIECKUA CMBICI.
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12.2.2.Tabnuia nponu3BOAHBIX.

12.2.3.1Ipon3sBoaHas CyMMBbl, Pa3HOCTH, IIPOU3BEAEHHUS, YACTHOTO.
12.2.4.1lpousBoHas ClOKHON (QYyHKIIUH.

12.2.5.ITpousBoaHas NOKa3aTeabHOMN U JIorapuMudeckor pyHKIuN
12.3.1.MccnenoBanne GpyHKIHI ¢ mOMOIIbI0 Tpon3BoHoM. [TocTpoenue rpadukos
GyHKIUI ¢ MPUMEHEHUEM MTPOU3BOTHOM.

12.4.1. HaxoxaeHue BTOpoi MPOU3BOTHOM, €€ TEOMETPUIECKUN U (PU3HMUECKUI CMBICIT.
3aganue Nel

Mons3yAcH oNpeaeneHMeM NPoOU3BOAHON, HAROMTE NPOM3BOOHEIE YHKLMA
a) v=5" -x*+4; ) fix)=x"-322+ 2:
- . ) _ix-1
Bl fix)=cosx = x4+ 27 4 2yx; | fix) = x - gin x; a) fix) 12
Ouenka Ilokazamenu ouenku
3 Haiinens! mo0bie Tpy TPOU3BOAHBIC

HaitneHsl yeTbipe Ipou3BOAHbIE

5 Haitnensl Bce S npon3BOAHBIX

3ananue Ne2
Hajiiaure npou3BoaHy0 GyHKIUU:

1) fix) =2x°+7
2)f(x)=3sinx—cosx +1gx

3) f(x)=(3x*+1)(2x3-3)

Ouemca Hokazamenu OUEHKU

3 Haiinens! mo0blie 3 mpou3BoAHbIE QYHKIIMIMA

4 Haiinens! mo06bie 4 mpon3BoaHbIe PYHKITHI

5 Haiinens! Bce mpon3BoiHbIe (DYHKITUN

3aganue Ne3
Haiaure npou3BoaHyI0 pyHKIUU:
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D fix)=5x7-4
2)f(x) =2sinx+cos X -ctgx
3) fix) =(2x°+1)(4x*-2)

4} f(}i) _ Zcosx—3sinx

COF X

5) fix)=V2x2 + 1

Ouenka Ilokazamenu ouenku
3 Hatinensr mo0bie 3 mpon3BoaHBIC (DYHKITHIA
4 Haiinensl mro0bie 4 mpou3BoaHbIE (QYHKITHI

5 Haiinensl Bce Npou3BOIHbIE PYHKINN

JunnakTnyeckasi exuHuna: 2.14 ucnonab30BaTh TPOU3BOIHYIO JIJIs1 U3yUYEHUS] CBOMCTB
(GyHKIMA U TOCTPOEHUS TPAPUKOB;

3ansaTue(-s1):

12.1.1.ITocnenoBarenbHoCcTH. CIOCOOBI 3a/1aHKS I CBOMCTBA YUCIIOBBIX
MOCJIEI0BATENBHOCTEM.

12.1.2.I1penen nociien0BaTEIbHOCTH.

12.1.3.CymmMupoBaHue nociieoBaTelbHOCTeH. ApudMeTnueckas 1 reoMeTpruieckas
MIPOTPECCHH.

12.1.4.ITonsiTHE O HEMPEPBHIBHOCTU (DYHKIIMH.

12.2.1.ITpousBoanas, €€ PU3NYECKUIA CMBICI.

12.2.2.Tabnuia npou3BOAHBIX.

12.2.3.1IponsBogHas CyMMbl, Pa3HOCTH, IIPOU3BEAEHHUS, YACTHOTO.
12.2.4.ITpousBoaHast CIOKHOW PYHKITUH.

12.2.5.ITpousBoaHas moKka3zaTeabHOM U TorapudMudeckor PyHKIui
12.3.1.UccnenoBanre GpyHKIUH ¢ TOMOIIBI0 Mpon3BoHOM. [TocTpoenue rpadgukos
GyHKIMNA ¢ TPUMEHEHUEM TTPOU3BOTHOM.

12.4.1.HaxoxaeHue BTOpO MMPOU3BOIHOMN, €€ TEOMETPUICCKUN B (PU3UUECKUIN CMBICII.
3ananue Nel
Uccnenyiite QyHKIMIO HA IKCTPEMYMBI U TIOCTPOUTH Tpaduk:
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OMBHKa Hlokazamenu OUEHKU

3 Haiinensl Touku nepecedenust ¢ ocbto OX, sKCTpeMyMbl GyHKIUN

Haiinensr Touku nepecedenus ¢ ocbio OX, sKCTpeMyMbl QyHKIINUH,
ITPOMEKYTKH BBIIYKIIOCTH U BOTHYTOCTH

5 Haiinensl Touku nepecedenust ¢ ocbio OX, aKCTpeMyMbl QyHKIINH,
IPOMEKYTKHU BBIITYKJIOCTH U BOTHYTOCTH, IOCTPOEH rpauk

3aganue Ne2

HUccaenoBats MeTogamu Ju(pepeHHaaIbHOr0 HCUUCICHUS (PYHKUUIO U, UCIIOJIb3YH
pe3yJIbTaThbl HCCJIEA0BAHUSA, IOCTPOUTH ee rpaduk.

y =%+ 6%+ 9x

Ouenka Ilokazamenu oyenku
3 Haiinensl Touku nepecedenust ¢ ocbto OX, sKCTpeMyMbl GyHKIUN
4 Haiinensr Touku nepecedenus ¢ ocbto OX, sKCcTpeMyMbl QyHKIINH,

IMPOMCIKYTKHU BBIITYKJIOCTH U BOTHYTOCTH

5 Haiinensl Touku nepecedenust ¢ ocbto OX, aKCTpeMyMbl QyHKLINH,
IPOMEKYTKHU BBIITYKJIOCTH U BOTHYTOCTH, IOCTPOEH rpauk

JAuaakTuyeckasi exuHuua: 2.15 npuMeHsITh MPOU3BOIHYIO ISl TIPOBEACHUS
MPUOIMKEHHBIX BBIUUCIICHU, pelllaTh 3aJja4i TPUKJIIAJHOTO XapaKTepa Ha HAXOXJCHUE
HanOOJIBIIIEr0 U HAUMEHBIIETO 3HAUYCHNUS,

3ansaTue(-s1):

12.1.1.ITocnenoBarenbHoCcTH. CIIOCOOBI 3a/1aHKS 1 CBOMCTBA YUCIIOBBIX
MOCJIEI0BATENBHOCTEM.

12.1.2.I1penen nociienoBaTEIbHOCTH.

12.1.3.CymmMupoBaHue nociieoBaTelbHOCTeH. ApudMeTnueckas 1 reoMeTpruieckas
MIPOTPECCHH.

12.1.4.ITonsiTHE O HEMPEPBHIBHOCTU (DYHKIIMH.

12.2.1.ITpousBoanas, €€ PU3NYECKUIA CMBICI.

12.2.2.Tabnuia npou3BOAHBIX.

12.2.3.1Ipon3BogHas CyMMBbl, Pa3HOCTH, IIPOU3BEAEHHUS, YACTHOTO.
12.2.4.ITpousBoaHas CIOKHOW PYHKITUH.

12.2.5.ITpousBoaHas mokazaTeabHOM U TorapudMudeckoit PyHKIui
12.3.1.UccnenoBanrie GpyHKIUH C TOMOIIBI0 Tpon3BogHOM. [TocTpoeHnue rpadgukos
GyHKIMNA ¢ TPUMEHEHUEM TTPOU3BOTHOM.
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12.4.1. HaxoxaeHue BTOpoi MPOU3BOAHOM, €€ TeOMeTpUUEeCKU U (U3HUUECKUI CMBICIL.
3aganue Nel

¥ =x"—TX 43
P =2 —i+£~+3«/:?
y = sinx

I.'i
y=(x+ 3)4

Ol{eHKa Hokazamenu OUEHKU

3 Haiinensl q100bIe 2 MPOU3BOAHBIC

Haiinensl qr00bie 3 MpON3BOAHBIC

5 Havinensl Bce mponu3BOAHBIE

2.12 Texkymuit kouTpoJb (TK) Ne 12

Tema 3ansaTus: 12.5.7. KourponsHas padota Ne 9 o teme «IlepBoodpaznas u
HUHTETpa».

Meton u popma kouTposi: KonrponsHas padota (MHbOpMAOHHO-aHATUTHYECKIH )
Buna koutpoJs: [luceMeHHbIN

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

3ansaTue(-s1):

2.2.3.KonrtponbHas padota Nel "KomrmiekcHbie uncna."

7.1.2.Pemenune 3a7a4 Ha MOJICYET YUCIIA IEPECTAHOBOK U pa3MEILCHUI.
11.4.3.KonTtponbHas padora Nel0 mo teme: «MHOTOTpaHHUKH U KPYTJIbIE TEIa
12.2.2.Tabnuia nponu3BOAHBIX.

3apanue Nel

CkopocTh IBUKEHUS TOYKH U3MEHSIETCA 1Mo 3aKkoHy S = (3t2 + 2t +1)m/c. Haitnure nyTsb,
NPOMICHHBIN TOUKOM 32 10 ¢ OT Hauana JBUKEHUS.
S3anumute GopMyITy BEIYUCIEHUS ITyTH, MPONJICHHOTO TOYKOH, C TIOMOIIIHIO
OMPEICICHHOTO UHTErpalia

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ol(eHKa Hlokazamenu OUEHKU
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3 3anucana popMyIia BBIYUCICHUS MyTH, TPOMIEHHOTO TOUKOM, C

iy

s=| flo)dt.

i

1
IMOMOIIBIO OIIPCACIICHHOT'O HHTCTpAaJIa

4 3ammcana ¢popMyIia BEIYUCICHUS yTH, TPOUIEHHOTO TOYKOM, C

iy

s=| flo)dt.

L

IMIOMOIIBIO OIIPCACIICHHOI'O HHTCIpaJia

10
s= [ (37 +2c+ 1) dl
3anucaH UHTETpal: 0
5 3anucaHa popMyIia BBIYUCIEHUS MyTH, TPOUIEHHOTO TOUYKOM, C

iy

s=| flo)dt.

L

IMIOMOIIBIO OIIPCACIICHHOI'O HHTCTpalia
10

s= | (3r7+2r4 1) dl

3anucan UHTETPaL: 0 . :
[Ipou3BeaeHbI BEIYUCICHUS, TOJIy4eHO 3Hauenne S = 1110 m.

3ananue Ne2
Beraucnure paboTy cuiibl (OJIMH M3 BO3MOXKHBIX BAPUAHTOB 3aJIaHHS ):
CaTde X BHHTOBOMH MPYKIHBL NPONOPIHOHAILHO NPHIOKEHHOM CHIIE
F. Berauc:iure pabory cunsl F npu cxatud npyxuebl Ha 0,04 M, ecan s
cxkatHg ee Ha 0,01 m wnyxkna cumaa 10 H.

Ouemca Hokazamenu OUEHKU
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3 &
A=\ flx)dx.
3anucana ¢popMyia BEIYUCICHUS PAOOTHI CUJIBI: "
F=kx,
3anucan 3akoH ['yka:
4 b
A=\ flx)dx.
3anucana ¢popMyia BEIYUCICHUS PAOOTHI CUJITBI: “
F=kx,
3anucan 3akoH ['yka: 3anucaHo BbIpakKeHHE
0,0
A= [ 1000x dx
il
5 i)
A=\ flx}dx.
3anucana GpopmyJsia BBIYUCIEHUS paOOThl CUIIBL: "
F=kx,
3anucad 3akoH ['yka: 3anucaHo BbIpaXKEHUE
0,04
A= 1O00X o x: o
f A= 0.8 (JIx).
\ . [lomyuen pe3ynbrar:

JAunpakTuyeckas exuHuIa: 2.16 BEIYUCTATH B IPOCTEUIINX CIydasx MJIOMAAU U
00BEMBI ¢ UCTIOJIb30BAHUEM OIPEICTIEHHOTO0 HHTErpaa;

3ansaTue(-1):

12.5.1.ITepBooOpa3Has v UHTErpal.

12.5.2.HenocpencTBEHHOE UHTETPUPOBAHUE

12.5.3.Pemenue 3aqannii Ha HAXOXKJACHUE TIEPBOOOPA3HBIX U MHTETPAJIOB.
12.5.4.0Onpenenennniit uaterpai. ®opmyna Hetotona-Jleitbuua.
12.5.5.IlpumeHeHre onpeeICHHOTr0 HHTErpaia sl HAaXO0XKACHHUS TUIOIIa n
KPUBOJIMHEWHOM TPATICLUU.

12.5.6.Ilpumenenne uHTErpana B PuU3NKe U reOMETPUU
3apanue Nel
Brraucnure miomans GUrypsl, OrpaHUuCHHON JTUHUAMU: Y = - X2 + 4, UCIIOB3YSI
ONIPEAEIICHHBIN UHTErpal.
IToctpouts yepTex.
(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

ctp. 57 u3 101



Ouenka

Hlokazamenu OUEHKU

[TocTpoeH ueprex:
3anucaHa ¢popMya ISl BbluKMciIeHus miomaau ¢purypsl. HaiineHst
npeiesbl HHTETPUPOBAHMUS.

[TocTpoen yeprex:
3anucana ¢popMyiia s BeluKMcieHus momaau ¢purypsl. Haiinenst
npeesbl MHTETPUPOBAHMUS.

§=25,
3anucaHo BbhIpakeHue S JJis1 BBIYUCICHUS TIOMIAH: ,

-Sl = {—ﬁ."! -+ -'H v

o e

rac
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[TocTtpoeH ueprex:

3anucana ¢popMya Il BelYMCIeHU riomaau ¢urypsl. Haiinenst
npeieNbl MHTETPUPOBAHMUS.

§=25,
3anucaHo BBIPAXXKCHHUC S JJIA BBIYUCJIICHUA IIJIOIIAdN : , TAC

A
=

e
i

S‘lh— {_-!'-J_L'rl}ff-\'l.
t-'l
i
2
10—
HOHy‘IeH pe3yJibTaT: S= 3 KB.C.

JqunaxkTuyeckasi exuHuna: 2.17 ucnonab3oBaTh TPUOOPETCHHBIC 3HAHUS 1 YMECHUS B
MPAKTUYECKON JEATEIbHOCTHA U MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKJIIAIHBIX 3a]1a4,
B TOM YHUCJIE COI[UATBbHO-IKOHOMUYECKUX U (PU3UYECKUX, HA HAUOOIBIINE U HAUMEHBIITNE
3HA4YECHUSI, HA HaX0XJICHUE CKOPOCTU U YCKOPEHHUS.

3ansitue(-1):

12.5.1.I1epBooOpa3Has u UHTErpal.

12.5.2.HenocpencTBEHHOE MHTETPUPOBAHUE

12.5.3.Pemenue 3a1anuii Ha HaxX0XKICHUE TIEPBOOOPA3HBIX U HHTETPAJIOB.
12.5.4.0Onpenenennniit uaterpai. ®opmyna Hetotona-Jleitbnuiia.

12.5.5.1IpumeHeHne OnpeaeaeHHOro HHTerpaia AJisl HaXOKIECHUS TIOAau
KPUBOJIMHEWHOM TPATICLIUU.

12.5.6.1Tpumenenune unTerpasia B GU3NKe U TEOMETPUHU

3aganue Nel

fix) =x3

Haiinute yrioBoii koauimeHT kacareabHOM K Tpaduky QyHKITUN B TOUKE
C(-2; -8)

Ouenka Ilokazamenu ouenku

3 Haiinena npousBoaHas QyHKIIUU
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4 [IpaBHIIBHO BBIUMCIICEHO 3HAYEHUE TPOU3BOIHOM B Touke C, HO HE

yKa3aHo, 4TO KO3 (UIIMEHT KacaTeIbHOW B TOUKE PaBEH 3HAUCHUIO
MPOU3BOJHOM B 3TOU TOUKE

5 [Toka3zaHo, 4TO yrioBoil K03 pULKEHT KacaTeapHOH B Touke C paBeH
3HAYCHHIO MPOU3BOAHOM B TAHHOM TOYKE. BHIYMCICHO 3HAUCHUE
yII0BOro KodduiueHTa.

JupakTudeckasi exmHuna: 2.34 BEIYUCICHUS 00BEMOB U ILIOMIAACH TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH NPAKTUYECKUX 3a]1a4, UCIIOJIb3Ys MIPU
HEO0OXOIUMOCTH CITPABOYHUKHU M BBIUHCIUTEIbHBIC YCTPONCTBA.

3ansitue(-s1):

11.4.3.KonTponbnas padora Nel0 mo teme: «MHOTOIpaHHUKH U KPYTJIbIE TEIa
12.5.1.I1lepBooOpa3Has u UHTErpal.

12.5.2.HenocpencTBEHHOE MHTETPUPOBAHUE

12.5.3.Pemienue 3ajaHuii Ha HAXOXAEHUE MEPBOOOPA3HBIX U UHTETPAJIOB.
12.5.4.0Onpenenennbiii uaTerpai. ®opmyna Hetorona-Jleitonuna.
12.5.5.IlpumeHeHnEe ONPEAETICHHOTO NHTETPAIA ISl HAXO0XKACHUS TUIOLIA N
KPUBOJVMHENUHOMN TpaICIuu.

12.5.6.1Tpumenenune unTerpaia B GU3NKE U TEOMETPUHU
3ananue Nel

CrnenaiiTe 4epTeX W BBIYUCIHUTE IUIONMIAb (PUTYpPBI, OTPAHUYECHHON JaHHBIMU JTUHUSMU:
1) v=x°-1, v=0.x=0.

2) v =x2-3x-4 " ocer0 OX.

Hv=x% y=x% x=-1,x=0.

Ouenka Ilokazamenu ouenku

3 Brimmostaeno 1 3aganue

Brimmonneno 2 3amanus

5 Brmmonneno 3 3amanus
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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

Meton u popma konTpoasi: KonrpoasHas padota (MHbopMalMOHHO-aHATUTUYECKUI )
Buna konTpoasi: [1o BEIOOpY BBIOTHUTE | TeopeTHUECKOE 3a/1aHUE U 2 MPAKTUYECKUX
3a7aHus

JAngakTuyeckasi eITUHULA 1JIS KOHTPOJIA:

1.1 3HaueHNE MaTEMAaTUYECKON HAYKH JJISI PEIIEHUS 33/1a4, BOZHUKAIOIINX B TEOPUU U
MPaKTHUKE;

3ananue Nel

HaiiTe onpeaenenne npuOIMKeHHOro yncia. HazoBute nmpaBuiia AeiCTBUMN ¢
pUOTMKEHHBIMHU YUCTIAMU

(crmo>keHue, BBIYUTAaHUE, YMHOXKEHUE, JIeTICHUE).

Ouenka Ilokazamenu ouyenku
3 Jlano onpeneneHre MpUOIMKEHHOTO YHCIIA.
nonyiieHa 1 onmmOKa B mpaBuiax ASUCTBUN ¢ MPUOIUKEHHBIMU
qucjaaMu
4 Jlano ompenenenue mpubImKxeHHoro uncia. Jlomymnena 1 HETOYHOCTh

B IIpaBUJIax JICUCTBUI
C IPUOJIM>KCHHBIMHU YHCIIAMHU

S JlaHno onpenenenue npubIMKeHHoro yncia. [IpaBuibHO Ha3BaHBI
MpaBuia JEUCTBUN
C IPUOJIMKEHHBIMU YU CIIAMU

3aganue Ne2
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JlaliTe onpeaeneHre abCOIIOTHON U OTHOCUTEJILHOW MOTPEITHOCTH YKCIIa.
[TpuBeaute dhopmyibl sl BEIYUCICHUS a0COTIOTHON U OTHOCUTEIHLHON MOTPEIIHOCTH
qyuca.

Oueuka Ilokazamenu OUEHKU

3 Jlano ompeneneHre aOCOMOTHON U OTHOCUTEIHHOM MOTPEITHOCTH
quca.

He npuBeaensr popmyIibl i BBIYUCICHHS a0COTIOTHOM U
OTHOCHUTEJIbHOM ITOIPEITHOCTH YUCIIA.

4 JlaHo onpenenenure abCOMIOTHON U OTHOCUTEIIBHON MOTPEITHOCTH
quca.

[IpuBenensl GopMyIIbl 1711 BHIYUCIECHUS AOCOTIOTHOM U
OTHOCHUTEJIbHOW MOTPENTHOCTH YHCIia, HO JOMYIlleHa HETOYHOCTh

5 Jlano onpenenenne abCOMIOTHON M OTHOCUTEIILHOU MOTPEITHOCTH
YyHucIa.

[IpuBeneHnl GopMyIIbl 1711 BBIYKCICHUS AOCOTIOTHOM U
OTHOCHUTEJIBHOM MOTPEIIHOCTH YUCIIa

3apanue Ne3

JlaliTe onpeaeneHue UPpaMOHATBHOTO YPaBHEHUS. Y Ka)KUT€ OCHOBHOM METO]T PEUICHUS
HppalMoHaIbHbBIX YPaBHCHUH.

HazoBute MeTo1 perieHus uppaldoHaaIbHbIX YPABHEHUHN C IBYMS KOPHSIMU.

Ouenka Ilokazamenu ouenku

3 JlaHO ompenesieHne HpPalMOHAIBHOIO YPABHEHUS. Y Ka3aH OCHOBHOM
METOJ| PELICHUS UPPALIMOHATBHBIX YPAaBHEHUI.

He Ha3BaH MeTON pelIeHUs] UPPALMOHAJIBHBIX YPABHEHUI C IBYMS
KOPHSIMH WM JIONYIlleHa OIunOKa

4 JlaHO omnpenesieHne HpparoOHAIBHOIO YPABHEHUS. Y Ka3aH OCHOBHOM
METOJ PEIICHUS] UPPAIIMOHATBHBIX YPaBHEHUI.

Ha3Ban MeTo1 penieHrs HppalluOHAbHBIX YPABHEHUN C IBYMsI
KOPHSIMH, HO JTOMYIIIEHa OMnOKa

5 JlaHO ompenenieHre UpPallMOHAIBHOTO YPaBHEHUA. Y Ka3aH OCHOBHOMN
METOJ PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUM.

Ha3Ban meTon penieHns HppaluOHAIBHBIX YPABHEHNUN C IBYMsI
KOPHSMH.

3aganue Ned
3anuImTe CUCTEMY YpaBHEHHH ¢ IByMs IepeMeHHbIMU. HazoBuTe Tpu criocoba perieHus
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CUCTEMBI JIBYX JIMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

Ouenka Ilokazamenu ouenku

3 3anucaHa CUCTEMA YPAaBHEHHM C IByMs IlepeMeHHbIMU. Ha3BaH onuH
croco0 permIeHus: CUCTEMBI IBYX JIMHEHHBIX YPaBHEHHH C ABYMsI
NEPEMEHHBIMH.

4 3anucaHa cucTemMa ypaBHEHUM ¢ AByMs iepeMeHHbIMU. Ha3BaHbl 1Ba
crioco0a peleHus: CUCTEMBI IBYX JIMHEHHBIX YPABHEHHUM C TBYMs
MepEMECHHBIMH.

5 3anucaHa cucTeMa ypaBHEHHM ¢ IByMs iepeMeHHbIMU. Ha3zBaHbl Tpu
crioco0a peleHus CUCTEMBI IBYX JIMHEHHBIX YPABHEHHM C TBYMS
IIEPEMEHHBIMU.

JAnaakTuyeckasi eITMHULA 1JISI KOHTPOJIS:
1.2 mmpoTy U B TO K€ BpEeMsl OTPAaHUYEHHOCTh MTPUMEHECHUSI MATEMATUYECKUX METOJIOB K
aHaJIM3y U UCCIICIOBAHUIO MPOIECCOB U SIBJICHUMN B MPUPOE U OOIIECTBE;
3ananue Nel
[laitTe onpenenenue creneHu yncia. Ha3oBuTe OCHOBHBIE CBOMCTBA CTEIIEHEM.

Ouenka Ilokazamenu ouenku
3 JlaHo omnpenenenue crenenu yncia. HazBansl 4 U3 7 CBOMCTB
CTCIICHEH.
4 [ano onpenenenue crenenu yncia. HasBansl 6 U3 7 CBOMCTB
CTEIICHEH.
5 Jlano onpenenenue crenenu yucia. HazBanel Bce 7 CBOMCTB
CTCIICHEH.
1] i a o ! 4y t a H
m |Jh
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1) (-5} i ] I !
3ananue Ne2

JlaliTe onpeaeneHrne NoKa3aTelIbHOrO ypaBHeHUs. Ha30BUTE OCHOBHBIE METOABI PELICHUS
MIPOCTEUIIINX MOKA3aTEIbHBIX YPABHEHHM.
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Ouenka

Hlokazamenu OUEHKU

JlaHo omnpezeneHue NoKa3aTeIbHOTO YpaBHEHMSL.

Ha3BaH oquH MeTO pemeHus MPOCTENIINX
ITOKA3aTEIbHBIX YPABHEHU.

JlaHO ompenesieHne NOKa3aTeIbHOTO YPaBHEHHUS.

Hazpansl ABa MCTOZla pCUICHUA HpOCTGﬁHIPIX
IIOKAa3aTCJIbHBIX ypaBHeHHﬁ.

JlaHO omnpezeeHne NOKa3aTeIbHOTO YpaBHEHMSL.

HasBansl Tpu MeTOAA pEIIEHUS ITPOCTENIINX
IIOKA3aTEIbHBIX YPABHEHUN.

3aganue Ne3
JlaiiTe onpeaeneHue norapudma.
OcCHOBHBIE CBOMCTBA JIOTapU(PMOB.

Ouyenka Ilokazamenu oyenku
3 Jlano onpenenenue orapudma.
HasBanbl 1Ba cBOICTBA JTOTapu(PMOB.
4 JlaHno onpenenenue torapudma.
HasBans! Tpu cBoiicTBa orapudmos. Jlomyiiena ogHa HETOYHOCTb.
5 JlaHno onpenenenue orapudma.
HasBansl Tpu cBoiicTBa orapudmoB (Jiorapudm npou3BeaeHuUs,
YaCTHOT'0, CTETICHN ).
3ananue Ned

Haiite onpenenenue norapudpma.3anummnte Gopmyay nepexosa K HOBOMY OCHOBAHHUIO,

OCHOBHOE JIOTapu(PMUICCKOE TOKICCTBO

Ouyenka Ilokazamenu oyenku

3 Jlano onpenenenue norapudma.3anrcana Gopmyia nepexosa K
HOBOMY OCHOBAHUIO UJIM OCHOBHOE JIOTapU(PMUYECKOE TOKIECTBO

4 Jano onpenenenue gorapudma.3anucana ¢popmyia nepexoaa K
HOBOMY OCHOBAHUIO U OCHOBHOE
JorapuMHUYECKOe TOKIECTBO, HO JOMYIIEHBI 1-2 HETOYHOCTH

5 JHano onpenenenue jorapudma.3anrcana popmyia nepexosa K
HOBOMY OCHOBAHUIO U OCHOBHOE JIOTapU(MUUYECKOE TOKIECTBO.

3ananue NeS
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Haiite onpezaenenue norapupma. Yto Takoe HaTypaibHbIEC U AECATUUHBIC JOTrapU(pMBbI

Ouenka Ilokazamenu ouenku

3 Jano onpenenenue norapudma. /lano onpenenenre HaTypalbHBIX
U JICCITUYHBIX JIOTapu(pMoB

4 Jlano onpenenenue gorapudma. J[ano onpeneneHne HaTypaibHBIX
U JICCITUYHBIX JIOTapu(PMOB, HO AOMYIICHBI 1-2 HETOUHOCTH

5 Jano onpenenenue norapudma. /lano onpenenenre HaTypalbHBIX
U ICCSITUYHBIX JIOTapru(pMoB

JAnpakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

1.3 3HaueHMe NMPAKTHUKHU U BOIPOCOB, BOSHUKAIOIIUX B CAaMOl MaTeMaTHUKE JIJis
(hopMUPOBaHUS M Pa3BUTHS MaTeMaTUICCKON HAYKH;

3ananue Nel
JlaiiTe onpeaeneHue jorapuMuieckoro ypaBHeHus. HazoBure 5 MeTo10B pelieHus
Jorapu(pmMuyecKux ypaBHEHUI

Ouenka Ilokazamenu ouenku

3 Jlano onpenenenue porapupmuyeckoro ypapHenusi. Hazpansl 2 u3 5
METO/IOB PELICHHUS JIOTApU(PMUUECKUX YpaBHEHUI

4 Jlano ompenenenue gorapupmMudeckoro ypapaenus. Hazpansr 3
METO/Ia PEIICHHUSI JIOTapU(PMUIESCKIX ypaBHEHUH

S Jlano onpenenenue norapudmudeckoro ypasuenus. Hazpanol 4-5
METOJIOB PEIICHUSs Jorapu(PMUIECKrX ypaBHEHUI

3ananue Ne2
JlaliTe onpeaeneHrne CKaIPHOTO MIPOU3BEIECHUS BEKTOPOB. UTO HA3bIBAETCS YITIOM MEXKILY
BEKTOpamu?

Ouenka Ilokazamenu ouenku

3 I[aHO OIIPCACIICHUC CKAJLAPHOTO ITPOU3BECACHUS BCKTOPOB.
HeraBI/IHBHO AaHO OIPCACIICHUC YIJIa MCKAY BCKTOPaAMU

4 JlaHO ompeniesieHne CKaJsipHOro MPOU3BEICHUS BEKTOPOB. J[aHo
OMpeieNICHHE yIiia MEXIy BEKTOPAMHU, HO JOMYIIEHbI 1-2 HETOUYHOCTH

5 I[aHO OIIPCACIICHUC CKAJLIPHOTO ITPOU3BECACHUS BCKTOPOB. HpaBI/IJIBHO
AaHO OIIPCACIICHUC yIJIa MCKAY BCKTOPAMU

3aganue Ne3
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JlaiiTe onpeaeneHrne NpsiMOyTroJIbHOM CUCTEMBI KOOPJAMHAT B MIPOCTPAHCTBE, HA3BAHUE
0Cel, KOOPJIAUHATHI TOUKH.

Ouenka Ilokazamenu oyenku
3 JlaHO onpeneneHre NpsIMOYTOJIbHOM CUCTEMBI KOOPAUHAT B
IPOCTPAHCTBE.
He Ha3BaHbI OCH KOOPAMHAT WJIHM HE JAHO OINPEAEIIEHUE KOOPIUHAT
TOYKH.
4 JlaHo ompeneneHre NpsiMOYroJIbHOM CUCTEMbI KOOPAUHAT B
IIPOCTPAHCTBE.

Ha3zBaHnbl ocu KOOpJIUHAT, AAHO ONPEAEICHUE KOOPAUHAT TOUKHU, HO
JOMYUIEHBI 1-2 HETOYHOCTH

5 JlaHO ompenenieHue MpAMOYroJbHOW CUCTEMbI KOOPAUHAT B
MPOCTPAHCTBE.

HazBansbl ocu KOOpAHWHAT, JaHO OIIPCACICHUC KOOPAHUHAT TOYKH.

JAnpakTuyeckasi eIMHULA 1JISI KOHTPOJIS:

1.4 ncropuro pa3BUTHS HOHATHUS YUCIA, CO3JAaHNS MATEMAaTUYECKOTO aHAJIN3a,
BO3HHUKHOBEHUS ¥ Pa3BUTHS TEOMETPHUH;
3aganme Nel
JlaTb onpenenenrne KOMIUIEKCHOTO YUCIIa, 1aTh NOHATHE AEHCTBUTEIBHON 1 MHUMOU
4acTell KOMIUIEKCHOTO 4rciia, kKodddumuenTa nmpu MEnMon dactu. M300pa3uth Ha
TUTOCKOCTH YUCIO Z=3-21

OI(EHKa Hokazamenu OUEHKU

3 JlaHOo ompeeieHne KOMIUIEKCHOTO YUCIIa:

KOMIUIEKCHBIM YHCJIOM Ha3bIBACTCs BhIpaXKeHHe BUja a +1ib,rameau b
— JM00bBIC IEHCTBUTEIILHBIC YHCIIA,

1 — YHCII0, KOTOPOE HA3bIBACTCSI MHUMOMW €TMHUIICH.

4 JlaHo ompeneieHre KOMIJIEKCHOTO YHCIIa.
JlaHbI MOHATHS IEHCTBUTEILHON U MHUMOM 4YacTel KOMILJIEKCHOTO
yrcia, KodhuimenTa npu MHUMON YacTH.

5 JlaHo ompeneneHne KOMIUIEKCHOTO YUCa, TaHbI TIOHATUS
JICUCTBUTEIILHOM M MHMMOM 4acTel KOMILJICKCHOT'O YMCIIa,
koadurrenTa npu MEUMOM yacT. M300pakeHo Ha MIOCKOCTH
qHUCI0 z=3-21

3aganue Ne2

JlaHo KBagpaTHOE ypaBHeHHe: 3%~ T bx +¢ =0 3anummre (GopMyIbl TUCKPUMHUHAHTA U
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KOpHEW KBaJPAaTHOTO YPABHEHUS.

JlaiiTe nouaTre MHUMOM enuHUIlbl. OOBICHUTE, KaK U3BJICUb KBAJIPATHBIA KOPEHb U3
OTPHULATEJIBHOTO YHCIIA.

OO0BsicHUTE, KaK PEIIaOTCs KBaJpaTHbIE YPAaBHEHUS C C OTPUIIATEIbHBIM
JTACKPUMHUHAHTOM.

Ouenka Ilokazamenu OUEHKU

3 3anucanbl HOpMYIIbI TUCKPUMUHAHTA U KOPHEH KBAJPATHOTO
ypaBHeHUs. J[aHO NOHATHE MHUMOM €IUHULIBI.

4 3anucansl HopMyJibl ITUCKPUMUHAHTA U KOPHEW KBAJPATHOTO
ypaBHEHHS. J[aHO MOHATHE MHUMOW €INHHUIIBIL.

JlaHo 0OBsiICHEHUE, KaK U3BJI€Yb KBAJIPATHBI KOPEHb U3
OTPULIATEIIBHOTO YHCIIA.

5 3anucanbl HOpMyIIbI TUCKPUMUHAHTA U KOPHEW KBAJPATHOTO
ypaBHeHUs. J[aHO MOHATHE MHUMOM €IUHHUIIBI.

JlaHo oObsicHEeHUE, KaK U3BJI€Yb KBAJIPATHBIM KOPEHb U3
OTPULATEIBHOTO YKCTIA.

JlaHo 0ObsICHEHUE, KaK pelIatoTcs KBaApaTHbIE YPABHEHHUSI C C
OTPULATENBHBIM TUCKPUMHHAHTOM.

3ananue Ne3
JlaliTe onpeeneHre BEeKTOpa. Y CIOBUE PaBEHCTBA BEKTOPOB. UTO Takoe MOJyJib BEKTOpa?
UTto Ha3bIBaeTCsl KOOPIUHATAMU BEKTOpA?

Ouenka Ilokazamenu ouyenku
3 JaliHo onpeesieHre BEKTOpa. 3allMCaHo yCIOBUE PAaBEHCTBA
BEKTOPOB.
4 JlaHO ompeniesieHne BEKTOpa. 3anrcaHo yCIOBUE PABEHCTBA BEKTOPOB.

JlaHo onpeneneHrne MOAyJsl BEKTOPA.

5 I[aHO OIIPpCACIICHUC BCKTOPA. 3amnucaHo YCJIOBHC pAaBCHCTBA BCKTOPOB.
I[aHO OIIPCACIICHUC MOOYJIA BCKTOPA.
I[aHO OIIPCACIICHUC KOOPAHUHAT BCKTOPA.

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.1 BBIMOJHATH apuPMETUUECKUE JESUCTBUS HAJl YUCIaMH, COUYETasi YCTHBIC U
MUCbMEHHBIE TTPUEMBI;

3aganue Nel

Brruucnuth cymmy, pa3HOCTh, IPOU3BEICHUE U YACTHOE JIByX KOMIUIEKCHBIX 4Kcen: z1 =
2+31,22=5-"71.
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OueHKa Hlokazamenu OUEHKU

3 BrrunciieHsl CYMMEBLI U pa3HOCTh ABYX KOMIIJICKCHBIX YHCCII.

BrraucieHnsl CYMMBEI, pa3HOCTHU U IIPOU3BCACHUC IBYX KOMIIIICKCHBIX
YHCCII.

5 BeuncneHnsl cymma, pa3HOCTb, IPOU3BECHUE U YaCTHOE IBYX
KOMILUIEKCHBIX YHCEIL.

3apanue Ne2
Pemmnre ypaBHeHnue:

x—2 x- 3
x+ 3 x4+ 2

Ouenka Ilokazamenu oyenku

3 Haiinena OJ13. Haitnen oOuuii 3Hamenarenb. HenpaBuibsHO
MIPUBEJICHBI TTOJ00HbBIC

4 Haiinena OJ13. Haligen oOmuii 3HaMeHATENb.
YpaBHeHUE penieHo, Ho JONyIIeHbl 1-2 Hepouera

5 Haiinena OJ13. Halinen oOminii 3HaMeHAaTENb.
YpaBHEHHE PELICHO TPABUIIBHO.

3aganue Ne3
Pemmnts HEpaBEHCTBO:

4—-3x 2x-1 5x-2
.;-: —_—

3 4 6
Ouyenka Iloxkazamenu oyenku
3 Haiinen oOuuit 3Hamenarens. [IpuBeaeHbl Mo100HBIE cllaraeMbie, HO
JOMYIIEHbI OITUOKH
4 HepaBeHCTBO pelieHo, HO JonylieHbl 1-2 HegoueTa
5 HepaBeHCTBO pelieHo NpaBuiIbHO

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.2 HaXOUTh MPUOIVIKEHHBIC 3HAYCHUS BEJTUYHH U IMOTPEITHOCTH BBIYUCICHUN
(abcoimoTHAS 1 OTHOCUTEIbHAS ),

3aganue Nel

ctp. 68 u3 101



Bolyucnutb cyMMy, pa3HOCTb U POU3BEICHUE MPUOJIMKEHHBIX YUCEN, CUUTAs, YTO
claraeMsple JaHbl C TOYHOCTBIO 10 €AUHULIBI TOCJIEAHETO pa3psia:

1) 117,55+ 24,71 + 18,88

2) 13,752 — 2,524

3)4,26 7,12
Ouenka Iloxkazamenu oyenku
3 Berunciena cymma npuOIMKEHHBIX YUCE.

BrruncieHsl CyMMa 1 pa3HoCTb HpI/I6J'II/DK€HHBIX YHCCII.

5 Brraucnens cymma, pasHOCTh U MPOU3BEICHUE MTPUOIMIKEHHBIX
quCell.
3aganue Ne2

1. Haittu cymmbl npubamkeHHbIX yucen 25,829 u 53,1458, Beraucnuth abCOMOTHYIO U
OTHOCHUTEJIbHYIO IOTPEIIHOCTh CYMMBI YHCET.

OMBHKa Hokazamenu OUEHKU

3 Briuncnena cymma npuOIMKEHHBIX YUCE, HailieHa aOCOJIF0THAS WU
OTHOCHUTEJIbHAS MMOTPEIIHOCTD

4 Brruncnena cymma npuOIMKEHHBIX YUCEN, HaliicHa aOCOIFOTHAS
OTHOCHUTEJIbHAS MOTPEIIHOCTb,
HO JomyIieHbl 1-2 HegoueTa

5 Borunciena cyMMa npuOJIMKEHHBIX YUCEN, HallJIeHa a0COJIIOTHAS U
OTHOCHUTEIbHAs OTPEIIHOCTD

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.3 cpaBHUBATH YUCIIOBBIE BHIPAKEHNUS,;

3aganue Nel

Haiitu X ¥ y U3 yCJIOBHsI paBEHCTBA JIBYX KOMIUIEKCHBIX uncen: 3y+5xi=15-71

Ouemca Hokazamenu OUEHKU

3 CocraBiieHa cucTeMa JBYX JIMHEWHBIX YPAaBHEHUH, IPUPABHEHbI
JEUCTBUTEIbHBIE YACTH YK CEll
1 K03 OULIMEHTHI TP MHUMOW €IMHHULIE 1.
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4 CocraBiieHa cucTeMa JIBYX JIMHEHHBIX YPABHEHUMN, TPUPABHEHbI
JNEUCTBUTEIBHBIE YACTH YHCEIN

1 K03GOUIIMEHTHI TP MHUMOM enHuLe. Pemena cucrtema aByx
JIMHEWHBIX YPABHEHUIN

C ABYMsI IIEPEMEHHBIMM.

5 CocraBiieHa CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH, IPUPABHEHbI
JNEUCTBUTEIbHBIE YaCTH

yrces U KO3 PUITMEHTHI TPU MHUMOM €TMHHMIIE 1.

Pemena cucrema 1ByX JIMHEMHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.
3anucaH OTBET B BUJIE Maphl yucen (X,y)

3aganue Ne2
1. PemuTh KBagpaTHOE YpAaBHEHUE C OTPUIIATEILHBIM JUCKPUMHUHAHTOM:

2x2-6x+9=0

3anucath (GOpMYIIbI ISl BBIYUCICHUS JUCKPUMUHAHTA U KOPHEH KBAJPATHOIO YPaBHEHUSI.

Ol{eHKa Hokazamenu OUEHKU

3 3anucanbl (GOPMYJIIbI 17151 BBIYUCICHUS TUCKPUMUHAHTA U KOpHEN
KBaJpaTHOTO YPaBHEHUS.
CocraBiieH TMCKPUMHMHAHT JJIs1 3aJaHHOTO YPAaBHEHUS.

4 3anucanbl GOPMYIIBI 17151 BBIYMCIICHUS TUCKPUMHUHAHTA U KOPHEH
KBaJIpaTHOI'O ypaBHEHU.

CocraBiieH TUCKPUMHUHAHT JJIA 3aJaHHOTO ypaBHEeHUS. [IpaBnunpHO
BBIUUCIIEH KOPEHb U3

OTPUIIATEILHOTO YHUCJIa, HOIYIIEHA OIIMOKA MPY BHIYUCICHUU KOPHEH
KBaJIPaTHOTO YPaBHEHUS

5 3anucanbl GOPMYIIBI 1J1s1 BBIYUCICHUS TUCKPUMHHAHTA U KOpHEH
KBaJIpaTHOI'O ypaBHEHUS.

CocraBiieH TUCKPUMHUHAHT JJIA 3aJJaHHOTO ypaBHeHUs. [IpaBnuiabHO
BBIUHCIIEH KOPEHb U3

OTPULIATEJILHOTO YHCJIA, BRIYUCICHBI KOPHU KBAJIPATHOTO YPaBHEHUS

3aganue Ne3
1. Berauciauts cymmy, pa3HOCTh U MTPOU3BEACHUE KOMIUIEKCHBIX YHCEII:
z1=-2+31,22=2-1.

Oueuka Ilokazamenu OUEHKU
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3 Brruncnensl cyMMa AByX KOMIUIEKCHBIX YHCEN.

BrrunciieHsl CyMMa M PasHOCTL JIBYX KOMILJICKCHBIX YHUCCII.

5 Brrancnensl cyMMa, pa3HOCTh, TPOU3BEICHUE U YACTHOE IBYX
KOMIUJIEKCHBIX YUCEIL.

JAupakTuyeckast eAMHUA 1JI51 KOHTPOJISA:
2.4 HaxoauTh 3HAYCHUS KOPHSI, CTETICHH, Jiorapudma, TPUTOHOMETPUUIECKUX BBIPAKCHHIM
Ha OCHOBE ONPEICIICHUS, UCIIONb3Ys MPU HEOOXOIUMOCTH HHCTPYMEHTAIbHBIE CPEICTBA;
3ananue Nel

Broruucaure:

'ﬁ..ﬂ.lr:-z... 6 E"Ii fﬁﬁ;

Ouemca Hokazamenu OUEHKU

3 BrrunciieHo 3HaueHue OJHOI'O BBIPpAKCHUS

4 BrrunciieHo 3HaueHue JBYyX BBIPAKEHUM, HO UMEETCS HE0YET

5 BrerunciieHo 3HaueHME NBYX BBIPAKECHUN

3aganue Ne2
Berauciante:

1) (0.25° ]_E 2) )
(0,25)7% 66"

Ouenka Ilokazamenu ouenku

3 BrIuncineHo 3Ha4eHue OJTHOTO BBIPAKECHUS

4 Brruncieno 3HaueHne 1ByX BBIPAKEHUM, HO UMEETCS HEI0UET

5 BrruncieHo 3Ha4eHue IByX BbIPaKECHUMN

3aganue Ne3
2. BelunucnnTe:
log 2 144 —log 2 16; b) log 7 2401+ log7 49
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OueHKa Hlokazamenu OUEHKU

3 BrIuncineHo 3Ha4eHUe OJTHOTO BBIPAKEHUS

BrruucneHno 3HaueHue ABYX BI)Ipa)KCHI/II\/'I, HO UMCCTCA HEAOUCT

5 BrruuciieHo 3Ha4ueHUE IBYX BBIPAKECHUHN

3aganue Ned
Brruucnuth, monas3ysich onpeaesieHueM jorapudma 1 OCHOBHBIMU CBOMCTBAMU:

-

1) log264; 2)log432; 3) Iog3272;  4) Ig (1/100); 5) 5log5125; &) 10ig 15

Ouenka Ilokazamenu ouenku
3 Boeruucnenst 3 norapudma

4 Boeruncnens! 4 norapugma

5 Beraucnenst 6 norapupMon

JAupakTnyeckass eIMHULA 1151 KOHTPOJIA:

2.5 n0aB30BaTHCS NPUOIMKEHHON OLIEHKOW ITPU MPaKTUYECKUX pacyeTax;

3ananue Nel

Haiitu cymmbl npubnkeHHbix uncen 15,329 u 41,4176. Beruucinuth aOCONIOTHYIO U
OTHOCHUTENBHYIO MTOIPEIIHOCTh CYMMBI YHCEIT

Ouenka Ilokazamenu ouenku

3 Brruncnena cymma npuOIMKEHHBIX YUCeN, HalJieHa a0COMI0THAS WU
OTHOCHUTEJIbHAS TOTPEIIHOCTh

4 Brruucnena cymma npuOIMKeHHBIX YUCes, HaliJieHa a0COIFOTHAS U
OTHOCHUTEJIbHAS MOTPEIIHOCTb,
HO JonyuieHsl 1-2 HegoueTa

5 Brruucnena cyMMa npuOJIMKEHHBIX YUCEN, HallJIeHa a0COJIIOTHAS U
OTHOCHTEJIbHAS ITOTPEIIHOCTD

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.6 BBIMIOJHATH MPeoOpa30BaHUs BRIPAXKEHUM, TPUMEHSS (POPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTETICHEH, JIorapu(MOB, TPUTOHOMETPUIECKUX (PYHKIIHIA;

3apanue Nel

Beraucnuth, moas3ysich onpeaesieHueM jorapudma 1 OCHOBHBIMU CBOMCTBAMU:
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log ;12
1)9 ) log;

Laa

V7 i
10 3) lﬂgsﬁ—lmgs 32

Ouenka

Hokazamenu OUEHKU

BpruncieHo 3HaueHue OIHOI'O BBIPpAKCHUS

BrruncieHo 3HaueHne IBYX BbIPAKECHHUMN

BrrunciieHo 3HaueHue TpEX BBIpa}KeHI/Iﬁ

3aganue Ne2
Brinonuuth npeoOpa3oBaHus U BHIYUCITUTS:

1) log,, 5 + log,, 2; 2) log,, 8 + log,, 125;
3) log,; 2 + log,, T2; 4) log, 6 + log, ;

Ouenka

Hlokazamenu OUEHKU

BrimosiHeHs! 2 3agaHus

Breimmonnens! 3 3amaHus

BrmmosHeHs! 4 3aganus

3aganue Ne3
Pemure ypaBHeHue:
273 ¥ 112

Ouenka Iloxkazamenu oyenku

3 [TpeoOpa3oBaHbI ciiaraeMble B JIEBOW YaCTH YPAaBHEHHUS 110 CBOHCTBAM
CTEIICHEH.
Brinecen 3a ckoOKH OOIIMIT MHOKUTEIH

4 [TpeoOpa3oBaHsbl ciiaraeMble B JIEBOW YaCTH YPaBHEHHUS 110 CBOMCTBAM

CTEICHEM.
BrineceH 3a ckoOku 001IMiT MHOXKUTENB. JIeBas U rpaBasi 4acTH

YPaBHCHUA NPCACTABJICHLI B BUAC OJJHOTI'O OCHOBAHHA
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5 [IpeoOpa3oBaHbI ciiaraeMble B JIEBOW YaCTH YPAaBHEHHUS 110 CBONCTBAM
CTETICHEM.

Brinecen 3a ckoOku oOuMit MHOXKUTENB. JIeBas U npaBasi 4yacTu
YPaBHEHHMS IPEACTABIIEHBI B BUJIE OJHOTO OCHOBAHHSI.

Hailineno 3Hauenue X.

3apanue Ned
2. Haiigure x, ecnu

loggx=logs5+ 1/2 logs 121-1/31log 3125

Ouenka Ilokazamenu ouenku

3 [IpumeHeHsI cBoiicTBa JIorapu(PMOB B IPABOM YaCTH

[Ipumenens! cBoiicTBa torapudmoB B mpaBoii yacTu. Vcnon3oBaHo
CBOICTBO CpaBHEHHUS JIorapu(moB

5 [IpaBunbHO HAAEHO 3HAUEHHE X.

JAupakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.7 ucnoyib30BaTh MPHUOOPETCHHBIC 3HAHUS M YMECHHUSI B TIPAKTUIECKON IEATETHHOCTH U
ITOBCETHEBHOM KU3HM: ISl IPAKTUYECKUX pacueToB 1Mo (popMyiiaMm, BKIroUYast GopMyIIbl,
coJIepyKalllie CTETICHHU, PAJMKAJIbI, JIorapu(pMbl U TPUTOHOMETpUUYECKHE (DYHKITHH,
UCITIOIB3YS MPU HEOOXOIMMOCTH CIIPaBOYHBIC MaTEPHAIbl U MPOCTEUIITNE
BBIYMCIIUTEIbHBIE YCTPONCTRA.

3aganue Nel

Haiitu none3nyto mioiiaar KOMHATHI, €CJIU U3BECTHO, YTO JyIMHA KOMHATHI 6,2 M (+0,05)
u mupuHa ee 4,8 M (+0,05), npu ’TOM B KOMHATE UMEETCS NeUKa, 3aHUMAIOIIas IJI0IIaIb
1,4 xB. M (+0,05).

OKpyruTh MOJTYYEHHBIA PE3YbTAT JI0 ACCATHIX.

Oueuka Ilokazamenu OUEHKU

3 Brrauciienne o01iei miomaam KOMHATHI KaK MPOU3BEICHUS
MPUOITMKEHHBIX YUCE
(IIMHBI KOMHATHI HA IIHPUHY )

4 Boruncienne o01ei miomaam KOMHAThI KaKk POU3BEICHUS
NPUOJIMKEHHBIX YUCE.

HaxoxaeHue pazHOCTH MEXTy O0IIeH MIonaap0 KOMHATHI U
IUIOLIAbI0, KOTOPYIO 3aHUMAET IeUKa.
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5 Brruncnenue o01el miommaan KOMHATHI KaK IPOU3BEACHUS
MPUOMKECHHBIX YHCEIL.

HaxosxaeHue pazHOCTH MEXTy OOIIEH MIONaap0 KOMHATHI U
IJIOII[AIbI0, KOTOPYIO 3aHUMAET TeYKa.

OKpyriieHre MOIYy4YeHHOTO pe3yabTara 10 I€CATHIX.

JAupakTuyeckasi eITMHULA AJI51 KOHTPOJIA:

2.12 ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAESTENbHOCTH U
MOBCEIHEBHOM JKU3HH:IJISI OTIMCAHUS C TIOMOIIBIO (PYHKIIMIA Pa3IMUHBbIX 3aBUCUMOCTEH,
MpEJICTaBICHUS UX TpapUUEeCKH, UHTEPIPETALINH IPa(PUKOB.

3ananue Nel

HaHbl eJMHWYHEIE BEKTODE #2, 2 Mp, TAKKE, YTO M Lewnx L p, ayron
MEMIY BEKTOREMK 2 W paBed 60° HalouTe ckanapHoe NponaBefeHue

(24 7)-(+ 27)

Ouenka Hokazamenu ouenku

3 BepHo HAWOEH OOWH M3 BEKTOPOB (2M+p) MNK (m+2n)
4 BepHo HaWaeH oba sekTopa(2m+p) v (m+2n)

5 3aJaHNUC PCUICHO ITOJIHOCTBIO

JAupakTuyeckasi eITMHULA AJI51 KOHTPOJIA:

2.18 pemaTp palOHaIbHbIE, IOKa3aTENbHBIE, JOTapU(PMUUYECKHUE, TPUTOHOMETPUUECKHE
YPaBHEHMS, CBOIAIIMECS K IMHENHBIM U KBaIPaTHBIM, a TAKKE€ aHAIIOTUYHBIC
HEPABEHCTBA U CHUCTEMBI;

3aganue Nel

Pemnts nmuHeitHoe HEpaBEHCTBO: -(x+8)>-3(2-5x), 3anucaTh OTBET B BUJIE HHTEPBAJA,
U300pa3uTh MHOXKECTBO PEIICHUI HAa YACIIOBOM MPSMOH.

Ouenka Ilokazamenu ouenku
3 Pemenune nuHeltHoro HepaBeHCcTBA: -(Xx+8)>-3(2-5x), 3anUch OTBETA B
BUJE ax >b.
4 Pemienue nuHeliHoro HepaBeHcTBA -(x+8)>-3(2-5%), 3anuch OTBETa B

BUJIC UHTEPBAJA.
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5 Pemenue nunHeitHOro HepaBeHcTBa -(x+8)>-3(2-5x), 3anuch OTBETA B
BU/JIC UHTEPBAJA, U300paKeHHE
MHOECTBA PEIICHUN HA YUCIIOBOM MPSIMOU.

JupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

2.19 ucnonp3oBarh rpadUYECKUl METO] pELICHUSI YPAaBHEHUN U HEPABEHCTB;
3aganue Nel

Hcnonb3ys rpaduueckuii METOJI, pELIUTh CUCTEMY HEPABEHCTB:

6x+2}3x—ﬂ
2x+1=>4x-7

Ouenka Ilokazamenu ouenku

3 BepHo Hanuwm MHOKECTBO PEIICHUN Ka)X0TO HEPABEHCTBA.

BepHo Hanum MHOXKECTBO PEIIEHUN KaK]I0r0 HEPABEHCTBA,
M300pa3wiiv Ha YUCIIOBOU MPSIMOM
MHOYECTBA PEIICHUI HEPABEHCTB.

5 BepHo Hanum MHOKECTBO PEIICHUI Ka)KI0TO HEPABEHCTBA,
U300pa3uiIu Ha YUCIOBOM MPSMOi

MHO>KECTBA PEIIEHUI HEPABEHCTB, 3aIIMCAIN 00IEEe MHOKECTBO
pELICHUN.

JAupakTuyeckasi eTMHULA NJI KOHTPOJIA:

2.20 n300paxkaTh HA KOOPJUHATHOM MIIOCKOCTHU PEIICHUS YpaBHEHUN, HEPABEHCTB U
CUCTEM C JBYMS HEU3BECTHBIMU;

3ananme Nel

Pemmmts cucteMy AByX ypaBHEHUN METOJIOM MOACTAaHOBKH, M300pa3UTh PEIlICHUE Ha
KOOPJAMHATHOM IUIOCKOCTH

|ox Ty—:j,

1) 4 ~
[l]_r Foy=1T;
Ouenka Hoxkaszamenu oyenxu
3 Opranu3oBaHa MOCTaHOBKA, BBIPAJKEHA OJIHA IIEpEMEHHas Yepes3
APYTYIO.
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4 Opranu3oBaHa OJICTAHOBKA, BBIPA)KEHA OJIHA IIEPEMEHHAs YEPE3

APYTY1O.
HaﬁﬂCHa BTOpasda IICPpEMCHHAsA, 3alIMCaH OTBCT.

5 OpranuzoBaHa NOJCTAHOBKA, BBIPAYKEHA OJIHA IIEPEMEHHAs YEPE3
APYTYIO.

Haitnena BTopas mepeMeHHasi, 3aucaH OTBET.

N300pakeHo pelieHne CUCTeMbl YPAaBHEHH Ha KOOPAMHATHON
IJIOCKOCTH.

JAnpakTuyeckasi eITMHULA 1JISI KOHTPOJIS:

2.22 uCrnoap30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYCCKOU JIEITCIIBHOCTH U
MOBCEAHEBHOM KU3HU: IJI1 MOCTPOCHUS U UCCIEIOBAHUA MPOCTEHIIINX MATEMATUYECKUX
MOJIEJICH.

3aganue Nel

HalouTe nNowagk TReyYyTONEHMKA NOCTROSHHOMD HA BEKTORAY a W

b, ecnK OHKW cocTaenawT yron 45° W a-b=4.

Ouenka Ilokazamenu ouenku

3 3amnucaHa ¢popMyia

BBIUMCIICHA TJIOIA/b, HO JOMYUIEHHI 1-2 HegoueTa

5 BEPHO peEllIeHa 3a7a4a

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.25 onuchIBaTh B3aMMHOE PACIIOI0KEHHUE NPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKIACHHUS 00 3TOM PaCIOI0KEHUH;

3apanue Nel

CdopmynupoBath ONpeeacHus:

1. /IBe mpsiMble Ha3bIBAKOTCS MAPAIUICIIBHBIMU, €CIH . .............

2. JIBe mpsiMble HA3BIBAKOTCA CKPEIIMBAKOIIUMUCS, €CIH . ........

3. JIB€ MIOCKOCTH HA3bIBAKOTCS MAPAILICIIBHBIMHA, €CIH . ..........

4. JIBe IIIOCKOCTH HA3bIBAIOTCA MEPICHAUKYISIPHBIMU, €CIH . ...........

5. IlpsAmas Ha3bIBaETCS NEPICHANKYIIIPHON K INIOCKOCTH, €CIH ............

OI(EHKa Hokazamenu OUEHKU

3 CdopmynupoBaHbl TpU ONpeeICHUS.
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4 CdopmynrpoBaHbl YETHIPE OMPEIACICHUS.

5 CdopmynupoBaHbI ISTh ONPEICICHUMN.

JAngakTuyeckasi eIMHULA 1JIS KOHTPOJIS:

2.26 aHAIM3UPOBATH B MPOCTEHINIHX CIyUYasx B3AMMHOE PACIOJIOKEHHE OOHEKTOB B
MIPOCTPAHCTBE;
3ananue Nel
Pemuts 3anauy:

N3 TOYKM K INIOCKOCTH MPOBEAECHBI 1BE HAKJIIOHHBIE.

HaiinuTe AvHbI HAKJIOHHBIX, €CJIM OJIHA HA 26 ¢M OoJibllie APYTroM, a MPOSKINH
HaKJIOHHBIX paBHbI 12 cM u 40 cM.

[TocTpouTts yepTeXK.

Ouenka IHokazamenu oyenxku
3 [TocTpoen ueprex. 3anucanbl GOPMYJIbI sl pEIIECHUS 3a/1a4u.
4 [TocTpoen ueprex. 3anucanbl GOPMYIIBI ISl PEIICHUS 3a/1a4H.

Pemienune ecth, HO umeroTcs 1-2 Hegouera.

5 [TocTpoen ueprex. 3anucanbl GOPMYJIbI sl pEIIEHUS 3a/1a4u.
Pemenue npaBuibHOE, 3aMCaH OTBET.

3ananue Ne2

Pemmre 3agauy:

N3 BepuimHbI IpsIMOTO yIJia MPSIMOYTOJIBHOTO TPEYroyibHUKA ¢ Katetamu 15 cM u 20 cm
BOCCTAaBJICH NEPICHANKYJISP.

JlnuHa nepnenaukyisapa 16 cm. HaliTu paccTosiHUSI OT KOHIIOB IEPIIEHIUKYJIAPA J10
TUIIOTHEHY3bI.

Ouyenka Ilokazamenu oyenku
3 [TocTpoen veprex. 3anucanbl (GOPMYJIIBI IS pELICHUS 3a1a41
4 [TocTpoen ueprex. 3amucanbl GOPMYIIBI IS PEIICHUS 3a/1a4H.

Pemenue ecth, HO nMeroTes 1-2 HegoueTa

5 [TocTpoen ueprex. 3anucanbl GOPMYJIbI ISl pEIICHUS 3a/1a4u.
Petienrie npaBuiIbHOE, 3aMMKUcaH OTB

Jupakruyeckasi eIMHULA AJI51 KOHTPOJIA:
2.28 BBINIOIHATD YEPTEKU IO YCIOBHSIM 3a/1a4;
3aganue Nel

Pemute 3anauy:
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1. TocTpouTb BekTop a=AB. ecnuA(-1.-2), B (4. 3).

J— J—
_— — —

3a71aTh CAMOCTOSTENLHO BEKTOPEl 7, b, ¢, mocTponTs BekTOp O + b+c

2.
Ouenka Iokazamenu ouyenku
3 Pemena oymna 3amayua
4 Pemiensl ABe 3a71a4n, HO JIOMYIIIEH HEA0OUET
5 Pemiens! nBe 3agauu
3aganue Ne2

3anuimute GopMyITy CKaIsIpHOTO MPOU3BEACHUSI BEKTOPOB.

[IpoBepbTe, NepreHAUKYISIPHBI 11 BEKTOPbL: a = (-3; 2;0) u b = (4; 6;-3), ucnonan3ys
dbopMyITy CKUISIPHOTO TTPOU3BEICHUS BEKTOPOB.

[TocTpoiite BEKTOPBI, NPOBEPHTE, EPHEHAUKYIISIPHBI JIU OHU.

Ol(EHKa Hokazamenu OUEHKU

3 3anucana ¢popMyia CKaJIsIPHOTO MPOU3BEICHUS BEKTOPOB.
[ToxcTaBiieHbl KOOPAUHATHI BEKTOPOB B (pOopMyITy.
[ToaTBepskaeHa NEPHEHAUKYIIPHOCTh BEKTOPOB.

4 3anucana Gpopmysia CKaISIPHOTO IPOU3BEICHUSI BEKTOPOB.
[ToxcTaBiieHbl KOOPAUHATHI BEKTOPOB B (pOopMyITy.

[ToarBepkaeHa NEPHEHIUKYIIPHOCTh BEKTOPOB.II0CTpOEH uepTex.
JOTMyIIIeHa omuoKa.

5 3anucaHa popMyJia CKaJIsIpPHOTO IPOU3BEIEHUS BEKTOPOB.
[ToacTaBieHbl KOOPAUHATHI BEKTOPOB B pOopMyITy.

IToarBepkaeHa epHeHAUKYIIPHOCT BEKTOpOB.IlocTpoeH ueprex,
MOATBEPKAAIOIINN ITEPIIEHANKYIIPHOCTD

BEKTOPOB.

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.30 pemaTh IIaHUMETPUUECKUE U TTPOCTEHIINE CTEPEOMETPUUECKHE 3a]]aU Ha
HaXO0XKJIEHHUE T€OMETPUUYECKUX BEIUYMH (JUIMH, YTIIOB, TUIONIA/Iei, 00bEMOB);
3ananue Nel

Pemwuts 3apaun:
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2. HanauTe NNoWwank ni 0 MHO ONBHWER, &C OLafE & pOSKLMA paBHa 20 M2, a ABYTpaHHb 0 b i)
OCKOCTE HO ONEHAKS C BHD €r0 NPOSKHUMK PaBeH 45

OueHKa Ilokazamenu OUEHKU

3 3anucaHa (1)OpMyJIa BBIYUCJIICHUA IINIOIAIN ITPOCKIINU IUTOCKOU

burypsl, perieHa ojHa 3aayva.

4 3anucana ¢popMyIia BRIYMCICHUS TUIOMAAN TPOEKIIMH ITIOCKON
burypsl, pemieHa oHa 3agayva.
Bropas 3ama4a pemieHa 4acTU4YHO.

5 3anucana ¢popMya BEIYUCICHUS TUIOMIAIN MPOSKIIMH TTOCKOMH
Gburypsl, perieHsl 18€ 3a/1a4u.

JupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.31 ucnoap30BaTh MPU PEIICHUU CTEPEOMETPUICCKUX 3a7a4 INIAHUMETPUYECKHUE (aKThI
Y METOJBI;
3ananue Nel

FELUATE 3a0daqvy, NpEABapPHTENRHD COENAR YEDTE

UTpes ng HakNOHHBIX, NPOBEQEHHEE AH TOMEW OO0 nepecedYsHdd C nn Thid, paBHb 11 1, NpEFLAA O0H I
OTPEIK0E paBHa & cM, HaRguTe NpoekuMo gpyrond oTpeIxa

Ouenka Ilokazamenu ouenku

3 XOJI peIICHUs MPaBUIILHBIN, HO JAOIyIIcHa 1 rpyOas ommoKka u He

oonee 1 HerpyOoit

4 XOJI pelleHusl MPaBUIbHBIN, HO AomymieHa | HerpyOas ommoka wim
1-2 Hepouera

5 3a/1aya pelieHa BEpHO

JupakTnyeckasi eIMHULA JAJI51 KOHTPOJIA:
2.32 mpoBOAUTH AOKA3aTENBHBIE PACCYKICHHS B X0/I€ PELICHUS 3a/1a4;
3apanue Nel
Pemmnts 3amaun:
Hanth paGoTy CUN F HA NEPEMELLEHWH S, ecnK |FA = 3, |5|= 8, B(F, s)=60

2. Jlan TpeyroasHuK: 4(2:4:5). B(-3:2:2). C(-1:0:3). lokaxaire, uto C4 | BC

Ouemca Hokazamenu OUEHKU
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3 Pemena ongna 3amaua.

4 Periena oHa 3aaya, Jj1s BTOPOU 3amucaHbl HEOOXOAUMBIE
(bopMyIbL.

5 Pemens! nBe 3aga4u.

JAupakTuyeckast eAMHUA 1JI51 KOHTPOJISA:

2.35 pemath mpocTeiime KOMOMHATOPHBIE 3a/1a4d METOJIOM Tepedopa, a TaKKe C
UCITOJIb30BaHUEM HM3BECTHBIX (hOPMYIT,

3ananue Nel

Pemuts 3apaun:

1. CKONIBKO CyIIECTBYET BAPUAHTOB PACHPEEICHUS TPEX IPU3OBBIX MECT, ECJIH B
PO3BITPHIIIE YYACTBYIOT 7 KOMaH/?

2. K xacce kuHOTEaTpa OJHOBPEMEHHO MOJONILIH 5 yenoBeK. CKOIbKUMU criocobaMu
OHU MOTYT BBICTPOUTHCS B O4€pe/lb?

Ouenka Ilokazamenu ouenku

3 [TpaBuIIbHO OTpeneIeHBl BUABI COSTUHEHUH IS IBYX 3a/1a4,
BBIOpaHbl (POPMYJIBI.
Pemena onxa 3agaua

4 [TpaBuabHO OTpeaeeHbl BUABI COSAMHEHUH IS IBYX 3a/1a4,
BBIOpaHbI ()OPMYIIBIL.
[IpoBeeHbI BEIYMCIICHUS, HO UMEETCSI HE0UYET

5 [TpaBuiIbHO OMpeesieHbl BUAbl COSAMHEHUH A BYX 3a/1a4,
BbIOpaHbI (OPMYJIBI.
Pemens! 00e 3anaun

3ananue Ne2

Pemmnts 3amayn:

1, bpuragup moimkeH oTIpaBUTh Ha padoTy Opuragy u3 3 yenoBek. CKOIBKO TaKUX
Opurajg MOXKHO COCTaBHUTh U3 8 YEIOBEK?

2. B roBenupHy0 MacTepcKyro mpuBesnu 9 anmasoB u 7 candupos. FOBenupy 3akazanu
OpacneT, B KOTOpOM S5 aaMa3oB U

2 candupa. CKOIbKMUMHU CITIOCOOaMU OH MOKET BBIOpaTh KaMHM Ha Opaciet?

OueHKa Hokazamenu OUEHKU

ctp. 81 n3 101



3 [IpaBuibHO OMpeaeieHbl BUAbI COSAMHEHUH IS IBYX 3a/1a4,
BBIOpaHbI (POPMYJIBI.
Pemena oxna 3amagya

4 [IpaBWIIBHO OIpeNENeHbl BUABl COCTMHEHUN IS IBYX 3a/1ad,
BbIOpaHb! (HOPMYITHL.
[IpoBeeHbI BEIYMCIEHUS, HO UMEETCSI HEA0UYET

5 [TpaBuIIbHO OTpeeIeHBI BUABI COSTUHEHUH IS IBYX 3a/1a4,
BBIOpaHbI (POPMYJIBI.
Pemensr 00e 3amaun

Ne cemecTpa Bua npomexyTo4yHoO# arrecranuu
2 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIHUX
KOHTPOJIeH

Texymnit KOHTpOIb Ne/

Tekymunii KOHTpoJb Ne§

Texymnii KOHTpOJb Ne9

Tekymuii KoHTpOJb NelQ

Texymuit koHTpoJIb Nel 1

Texymnit KOHTpOb Nel2

Meton u popma kouTposi: KonrponsHas padota (MHbOpMaIMOHHO-aHATUTUYECKHH )
Bua koutpoas: 1o BeiOOpy BEIMOTHUTE | TeOpeTHUeCcKOe 3aJaHKE U 2 IPAKTUIECKUX
3a7aHus

JnpakTnyeckasi eITMHALA JAJIs1 KOHTPOJIA:

1.1 3HaueHne MaTeMaTUYECKOM HayKH JJI PELIECHUS 3a]1a4, BOZHUKAIOIIUX B TEOPUH U
PaKTHKE;

3ananue Nel

JlaTh ompezenieHue CuHyca, KOCUHYCa, TAHTeHca yrila (C UCI0JIb30BaHUEM
TPUTOHOMETPHUUECKOTO Kpyra). 3HaTh 3HAKW TPUTOHOMETPUUECKUX (DYHKIUHN 10
YETBEPTAM

0uem<a Ilokazamenu OUEHKU

3 [IpaBubHO TaHO OMpeseieHrne MBYX (QyHKITUN

[IpaBuIbHO NaHbI ONpeAesieHUs IBYX (YHKIMN U 3HAKH 110
YETBEPTSM.

5 [TpaBubHO MaHBI ONIPEACIICHHUS TPEX PYHKITUN U 3HAKH 110 YETBEPTIM
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3aganue Ne2
JlaTh onpeeieHue KPUTUUECKUX TOUCK, IKCTpeMyMa PyHKIHUH (MAKCUMYM, MUHUMYM ).
OOBSACHUTH CBA3b MEXK]Ty TPOU3BOIHON U AKCTpeMyMaMu (PYHKIIUU

Ouenka Ilokazamenu oyenku
3 JlaHo onpenenieHne KpUTUYECKUX TOUEK
4 JlaHo omnpezneneHue KpUTUYECKUX TOUEK U IKCTpeMyMa (QyHKIUU.
5 JlaHo onpeneneHne KpUTUYECKUX TOYEK U SKCTpeMyMa (DyHKIIHH.
[TpuBeneHa B3aMMOCBS3b MEKIY IKCTpeMyMaMu (QyHKIIUU U
MTPOU3BOJHOU
3aganme Ne3

I'panycHoe u paguaHHOe U3MEpEHUs yIioB. 3HaueHue 1 paguana. @opmylia nepeBoia

3HAUYCHUN YTJIOB U3 IPAyCHOM MEphI B PaIMaHHYIO U HA00OPOT.

Ouyenka Ilokaszamenu oyenku

3 JlaHbI TOHATHA TPaAyCHOTO U PATMAHHOTO U3MEPEHUN YTIIOB,
3HayeHue | paanana.

4 JlaHBI TOHATHA IPaAyCHOTO U PAIMAHHOTO U3MEPEHUN YTIJIOB,
3Hauenue 1 paguana.llpuBenena ogna u3s Gpopmys nepeBojaa
3HAYCHUH YTJIOB
(U3 rpasycHOM MepbI B paJuaHHYIO U HA000POT)

5 JIaHbBI TOHATHA TPaAyCHOTO U PATUAHHOTO U3MEPEHUN YTIIOB,
3HaueHue | paguana.llpusenensl popmyiibl nepeBoa 3HaYEHUI
yTJIOB
(U3 rpazyCcHON Mephl B pafuaHHyI0 U HA000POT)

3aganmne Ned

CdopmynnpoBaTh MpaBUiIO MPUBEICHUS ISl TPUTOHOMETPUYECKUX (QYHKIIUN

Ouenka

Hokazamenu OUEHKU

3

[TpaBuiabHO cPOPMYIHPOBAHO, JIJISl HETO UCTIOIB3YIOTCS MpaBHIIa
MIPUBEIHUS, I KAKUX YTJIOB

[TpaBuiabHO chopMyITHPOBAHO, JIJIST YETO MCTIONB3YIOTCS MPaBHIIa
npuseaHus. ChopmynupoBaHO MPaBUIIO, [ KAKMX YTIIOB
MIPOU3BOJIUTCS] CMEHA HAMMEHOBAHUS (DYHKIIUH, JJISI KAKUX YTIIOB
CMEHA HAaUMEHOBaHUs (DYHKIIMHU HE TIPOU3BOTUTCS .
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5 [TpaBuiIbHO CHPOPMYITUPOBAHO, /IS YETO UCIIONB3YIOTCS MpaBuia
npusenHusi. CHopMyarpoBaHO MPaBUIIO, [ KAKUX YIJIOB
IPOU3BOJUTCSI CMEHAa HAUMEHOBAHUS (DYHKLINH, JJIs1 KAKUX YTJIOB
CMEHA HaUMEHOBaHUs (PYHKIIMH HE IPOU3BOIUTCS .
CdhopmynrpoBaHO IPABUIIO OIIPENEICHMS 3HAKa OTYyYEHHON
GbyHKUMU (TPaBOM YACTH MOJIYYEHHOTO BBIPAXKEHUS)

3aganue Ne5
JlaTh omnpesienieHre YeTHOCTH M HEYETHOCTH (PYHKITMU. YKa3aTh KaKue U3
TPUTOHOMETPHUUICCKUX (DYHKITHI SBISIOTCS HEUCTHBIMU, KAKHE YeTHBIMU

Ouenka Ilokazamenu ouenku

3 JlaHo ompeneneHre Y4eTHOCTU U HEYETHOCTU (DYHKIMH. YKa3aHO
KaKue U3 TPUTOHOMETPUUECKUX (DYHKITUH SBISIOTCS HEUETHBIMU,
KAaKH€ YETHBIMU

4 JlaHo onpeneneHre Y4eTHOCTU U HEYETHOCTU (PYHKIIMH. YKa3aHO
KaKHe U3 TPUTOHOMETPUUECKUX (QYHKIUI SIBISIOTCS HEYETHBIMU,
KAaKU€ YETHBIMU.

[TpaBUIbHO yKa3aHbl HEUETHBIE U YETHAsI TPUTOHOMETPHUYECKUE
bynkuuu (6€3 JEMOHCTPALIUUA Ha TPUTOHOMETPUUECKOM KPYTe)

5 JlaHo ompenenieHrne YeTHOCTA U HEYETHOCTH (PYHKIIMHU. YKa3aTh Kakue
U3 TPUTOHOMETPUUECKUX (PYHKIUH SBISIOTCS HEUETHBIMU, KaKHe
YETHBIMU.

[IpaBWJIBHO yKa3aHbI HEUETHBIE U YETHAS TPUTOHOMETPUUECKUE
(yHKUIMU ¢ JEMOHCTPALUEN Ha TPUTOHOMETPUUYECKOM KpyTe

3ananue Ne6
CdopmynupoBaTh CBOMCBA PYHKITUH Y=SINX, y=COSX

Ouenka Ilokazamenu ouenku

3 [TpaBuiabHO chopMyIMpPOBAHBI 2 CBOMCTBA

4 [TpaBuiabHO chopMyIHpOBaHbI 3 CBOMCTBA

5 [IpaBuibHO chopmynrpoBaHbl 4 CBONCTBA

3ananue Ne7
CdopmynnpoBaTh OIpeneaeHre NPOU3BOIHOM, (PU3NUECKUI CMBICI IPOU3BOIHON AJIs
OPSIMOJIMHEWHOTO JBMKEHUS U 111 PyHKIuu y=f(x)

ctp. 84 u3 101



OMBHKa Hlokazamenu OUEHKU

3 CdopmynupoBaHO onpeesieHHE TPOU3BOIHOM

CdopmynrpoBaHO OMIpeICIICHUE TIPOU3BOIHOM, YKa3aH (HU3UICCKHUI
CMBICJT TPOM3BOIHON JIJI MPSIMOJIMHEHNHOTO IBUYKECHUS

5 CdopmynupoBaHO onpeIesieHHe MPOU3BOIHOM, YKa3aH GU3UIECKUIM
CMBICJI TPOM3BOIHOM JJI1 IPSAMOJIMHEMHOTO JBUKECHUS

u g yakun y=f(x)

3ananme Ne8
CdopmynupoBaTs omnpe/ieieHIUE MPOU3BOTHOMN, T€OMETPHUECKUI CMBICI TIPOU3BOTHOM,
3alKcaTh ypaBHEHUE KaCATEIbHOMN

Ouenka Ilokazamenu ouyenku
3 CdopmynupoBaHo ornpeesieHne Mpou3BOAHON
4 CdopmynupoBaHO omnpeesieHHE MPOU3BOJHOM, TEOMETPUUCCKU

CMBICJI IPOU3BOJHOMN

5 ChopmynupoBaHO ONpeICIICHIE IPOU3BOIHOMN, TEOMETPUUCCKUI
CMBICJT IPOM3BOIHOM, 3aIIMCAHO YPaBHEHUE KAaCATEIbHOM

3apnanue Ne9
CdopmynupoBaTh onpe/ieIcHUe MHOTOTpaHHNKA, SJIEMEHTOB MHOTOTpaHHUKa (TpaHH,
pebpa, BeICOTA), ONIpeAeICHUE TPU3MbI, BUIbI IPU3M

Ouenka Ilokazamenu oyenxu

3 CdopmynupoBaHo ornpeaesieHHe MHOTOTPAHHUKA, DJICMEHTOB
MHOTOTpaHHHKA

4 CdopmynupoBaHo orpesielieHie MHOIOTPaHHHUKA, JJIEMEHTOB

MHOT'OTrpaHHUKa (TpaHu, pedpa, BHICOTA)

5 CdhopmynrpoBaHO ompe/eieHne MHOTOTPAaHHHKA, SJIEMEHTOB
MHOTOTrpaHHUKa (TpaHu, pedpa, BHICOTA), ONPEACICHUE TPUMBI,
yKa3aHbl BUJIbI TPU3M

3ananue Nel(
CdopmynupoBath orpesieieHne HeolpeeIeHHOTO HHTerpaja, yKa3aTh CBOMCTBA, 1aTh
r€OMETPUIECKOE TOJIKOBAHHE

OMBHKa Hokazamenu OUEHKU

ctp. 85 mu3 101



3 CdopmynrpoBaHO OmpeIelICHIE HEOMPEICTICHHOI0 HHTErpajia

4 CdopmynupoBaHOOTIpEACIICHUE HEONTPEACICHHOTO HHTETpaa,
yKa3aHbl CBOKMCTBA

5 CdopmynrupoBaHO ONpeICIICHIE HEOTIPEICIICHHOTO HHTErpaia,
yKa3aHbl CBOMCTBA, TAHO T€OMETPUYECKOE TOJIKOBAHUE

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

1.5 yHUBEpCcalbHBINA XapaKTep 3aKOHOB JIOTMKA MaTEeMaTUYECKUX PACCYKISHUM, UX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX UYEJIOBEUECKOM AeATEILHOCTH;

3aganue Nel

Id3BEPHY TRHIW OTEET ND TEME xOnpegeneHye pagMadHHol Mepsl YINa, CHHYCA, KOCHHYCA, TAHMEHCa W KOTaHMeHCa

~

OI(EHKa Hokazamenu OUEHKU

3 OTBeThI Ha BOMPOCHI HOCAT hparMeHTAPHBIN XapakTep, YIyIIeHbI
coJiep>KaTesibHbIe OJIOKH,
HEO0OXOAUMBbIE ISl TIOJTHOTO PACKPBITUS TEMBI

4 Ha Bomnpock! 1aHbl OTBETHI ¢ HETOYHOCTSIMU, HE BCE TEPMUHBI
yHOTPeOJIAIOTCSA MPABUIBLHO
WJIU IPUCYTCTBYIOT HEKOPPEKTHBIE YTBEPKACHUS

5 Ha Bce Bonpochl 1aHbl HCUEPTIBIBAIOLINE OTBETHI,
IPOUJUTIOCTPUPOBAHHBIE HATJISIIHBIMU IPUMEPAMU,
i€ 3TO HEOOXO0UMO, BCE MOHSATHS PACKPBITHI BEPHO

JAupakruyeckasi eIMHULA 1151 KOHTPOJIA:
1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOLECCOB OKPYKAKOIIETO MUPA.
3aganue Nel
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Ouenka Ilokaszamenu oyenku
3 [IpaBWJIBHO TaHBI OTBETHI HA 6-8 BOIIPOCOB

4 [IpaBuIIbHO TaHBI OTBETHI Ha 9-1- BompocoB

5 [IpaBriibHO faHbl OTBETHI Ha 11-12 Bompocos

JluaakTudyeckasi eJTMHUNA A5 KOHTPOJIA:

2.8 BBIYUCIATH 3HaUYCHUE (PYHKIIMH T10 33JaHHOMY 3HAUEHUIO apTyMEHTa MPH Pa3INIHbIX
crnocobax 3aaHus QyHKUINU;

3ananue Nel

v 10 3n
——Hu O €
10 2

2T

Haiianre tgor, ecan cos o

Oueuka Ilokazamenu OUEHKU

3 3anucana ¢popMya TaHTeHCa

3anucana ¢popMya TaHT€HCa, HAalEH CUHYC

5 3anmcana ¢popMyia TaHTeHCa, HAWACH CHHYC, TTOJIYYCH YNCICHHBIN
OTBET

JAuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:

2.9 onpenensiTh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKIIUN, WILTIOCTPUPOBAThH UX HA
rpadukax;

3ananue Nel
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Omumure GpyHKUHIO, rpadHK KOTOpPOit H300pakeH Ha PHCYHKe

1) yxanmTe oGnacTe onpegenexHva
2) YKaHWTEe MHOXKECTBO 3HaAYEeHWA,
3) ABNAETCA NKU PYHKLUUA YeTHON WNKU HEYETHON?

4) yKkaxuTe NpoMexyTKkih Bo3pacTaHuA W yObiBaHUR

Ouenka Ilokazamenu ouenku
3 Yka3aHbl JBa CBOMCTBA

4 YKazaHsl TpU CBOKCTBA

5 YKa3aHbl 4YeThIpE CBOMCTBA

JupaKkTuyeckas eJMHUNA 1151 KOHTPOJIA:
2.10 ctpouTth rpaduku U3y4eHHBIX GYHKUUNA, UILTFOCTPUPOBATH MO rpaduKy CBONCTBA

AIIeMEHTapHbBIX PYHKIUHT;
3ananue Nel
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OG03Ha4bTE BCE KOPHU YpaHEHWA SIM X = —  Ha NPOMEXYTKE [—E?I;”I] Ha

rpadimKe:

E:
Ouenka Ilokazamenu oyenku
3 HaWJICH OJMH KOPEHb YPAaBHEHUS
4 HaNJCHBI 1Ba KOPHS ypPaBHEHUS
5 HaWJICHBI TPU KOPHS YPaBHEHUS

I[I/II[aKTI/I‘IeCKaSI CANMHUIA 1JIA KOHTPOJIA:
2.11 ncronp30BaTh MOHATHE (I)YHKLII/II/I JJIA OIIKMCAaHMA U aHaJIn3a 3aBUCUMOCTEH BCINYHH,

3aganue Nel
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1. Ha pacynse | rowscass nosadana o peaiecy Tousas Tesne paTypa thilyna kasins e
¢ 1T nostga no 5 aeatipn. Mo ropesoutann Yhal 36l BENTOR HHCAE MEOHILA, B0 BEpTHED -
AE = Tesiepatypa b rpltycan Liesscs. JLAA SafAnaiocs Toqns coolmemd AHHHeH.
Honuwissy rpatus, ompeieanme nanossurys SpeineCy TS TeMPaTy Y B MepHng C
T3 woartigm 0o 3 pekatipa.

YR

Mopasns sineameisa saaamig

|. Mposuralme Teker aaaun.

2. OiapeaeanTe, KM HER KAKOT BESHHE KaPakTepHIFCT rpatnk.
3. Halawte iy demeii B0 seprwEsim,

4. BrancnsT mepeil Bpaes e, O KOTOPOM MSODETCR B LA,

O OnpeacanTe HAHCOMEIVEE C PeSsec yTOAHY IO TEMIERaTYy.

6. Zanmuwe nmreT.

MakcHMmaneHoe wwono Sannog - 2

2. Cmpeseawre no rpateey (on. pac. 2 ) ARNY DPOSERYTRI. HA KOTO{HN 192 YrmiE gy -
e o= e fryayr me Gonsme -2

Puc. 2.

MakcusmaneHoe yacno Sannos - 3
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Ouenka

Hlokazamenu OUEHKU

CyMMapHoe 4nciao HaOpaHHBIX OAJIIOB =3

CyMMapHOe urciio HaOpaHHBIX OayioB =4

CyMMapHoOe 4ncio HaOpaHHBIX OaJIIOB =5

JAupakTuyeckasi eITMHULA 1151 KOHTPOJIA:
2.12 ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAEATENbHOCTU U
MOBCEHEBHOM KM3HU: ISl ONUCAHUS C MOMOILBIO (DYHKLIHUNA Pa3IUYHBIX 3aBUCUMOCTEH,
MPEJICTAaBICHUS UX TpapUIEeCKH, UHTEPIPETALINH IPaPHUKOB.
3ananue Nel

(CH7a nmepeMEHHOro 3JeKTPHYeCKOT0o TOKA ABJIAeTCA QVHKUMeH,
3ABUCAINEH OT BpeMeHH, ¥ Bolpamaerca (popMmyno#

I = A sin (0! + ©),

rae A — aMILTUTyYAa KojaebaHuA, () — YacToTa, ¢ — HadalbHasd

thaza.

A=2,

w=1, g==
¢ 4

JanuwKMTe QopMyITy OnA NOCTPOSHWA NpadMKEa © MCNONb30BaHWEM YHCMEHHBIX 3Ha4E€HWA BENWYKH

B BMOE Y = T(x).

YKa#MTE BUALI NPOCTEMWMX Npeodpa30BaHii BCNOMOraTensHor rpadMka v = sin X, HeoOXoaMMble

ANA NOCTPOEHUA rPaUKa NONYYEHHOR MYHKLMK.

Ouenka Ilokazamenu oyenku
_ . . )
3 3anucasa opmyna AnA NOCTPoeHWA rpadiMea C MCNoNb30BAHWEM YUCNEHHBIX IHAYEHWH BENWYMH y= zsln‘ X=——

A

4 3anucada GopMyna 4nA NOCTPOSHHA MPAMMKE C HCNONEI0BAHWEM YHCNEHHEIX 3HAYEHHA BENHYKHH Y= 2 Siﬂ| X—— :
i BENOMOTATENEHOTD rPAMKEA Y = 5ik X ANA NOCTPOEHHA rPaMHKa NONYHEHHONM
padHEa BNPABO BAONL OCH OX HA — WM PACTAXEHHE BCNOMOTATENBHOND MDaDHES B 2

a3a BOONE Y

i . .| T ]

5 SAMNACaH= .1.".2.'."'- na ona NoOCTpoOSHWA rpadMka C HCNONBE3I0BEHWEM YHCNEHHBIX IHEYEHWH BENWMKHH y= 2 3]'ﬂ| X—— |

% J

Ka3aHu! 2 BUAA NPOCTERWKX NpeofipasosaHi BCNOMOraTENLHOM rparka ¥= sin X ANA NOCTPOSHWA rpaduka NOMyYeHHON

I
PYHELWA | COBMI BCNOMOrarensHorn rpadwka enpaso 60Nt OCH 0X Ha ~ W pacTRMEHWE BCNOMOraTENLHONo rpadwka B 2
.
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:
2.13 HaxoAUTh NPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMIA;
3aganue Nel

HanguTe NpoM3IBOAHY DYHKLWK:
1) f(x)=5 »* -4

2) f(x)=2sin x + cos x - ctg x

3) TO=(2x3+1)(4x4-2)

. Zcos3x—3sinx
4) f(x)=
cos2 X

) TX)= y2x° +1

Ouenka Hlokazamenu ouenku
3 HaWJICHBI TI00BIE 3 TPOU3BOIHBIE
4 HalJIeHbI JTH00bIE 4 MPOU3BOIHBIC

5 HalJICHbI BCE MPOU3BOIHBIC

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.14 ucnonp30BaTh MPOU3BOIHYIO ISl U3yUECHUS CBOMCTB (PYHKITUN U TTOCTPOCHUS
rpaduKoB;

3ananue Nel

HecnegoBaTe METOGaMH QW epeHUHANBHOMD MCHHCNEHWA DYHKLMIO W, HCNONB3YA PE3yNBTaThl HCCNEQOoBAHMKA,
NOCTPOWTE &8 rpAdHK.

Ouenka Ilokazamenu oyenku
3 HallIeHbl TOUKH nepecedeHus ¢ ocbio OX, sKCTpeMyMbl PyHKIUU
4 HalJEeHbl TOUYKHU NiepeceueHus ¢ ocbio OX, 3KCcTpeMyMbl PYHKIUH,

IIPOMEXKYTKHU BBIITYKJIOCTH

5 HaWJICHbI TOUYKHU TIepeceueHus ¢ ochio OX, sKCTpeMyMbl PYHKITUH,
MIPOMEKYTKHU BBITYKIIOCTH, TOCTPOEH Tpaduk

JAnpakTuyeckasi eTMHULA 1JISI KOHTPOJIS:
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2.15 nmpuMeHsITh TPOU3BOJIHYIO JIJIsl MPOBEICHUS TPUOJIMIKEHHBIX BHIYMCIICHUM, peliaTh
3a/1a4M MPUKJIAJHOTO XapaKTepa Ha HAXO0XKICHUE HAauOOJIbIIIETO U HAUMEHBIIIETO
3HAYCHMS,

3ananue Nel

N =T 3
y=2x>——=+-+3Vx
y = sinx

y = (x + 3)*

Ouenka Ilokazamenu oyenku
3 HalJeHbI JI00bIE 2 TPOU3BOIHbBIE

4 HaWJIeHbI JTI00bIE 3 MPOU3BOIHBIC

5 HalJICeHbI BCE MPOU3BOIHBIC

JAuaaKkTuyeckasi eIMHULA 1151 KOHTPOJIA:

2.16 BBIYMCIATH B MPOCTEUIINX CIydasxX IJIOMAAN U 00BEMBI C UCTIOIB30BAHUEM
ONPEEIICHHOTO UHTErpaJIa;

3ananue Nel (M3 TeKylero KOHTPOJIsi)

Boruncnute miuomaabs GUrypbl, OrpaHUUYE€HHON TUHUAMU: Y = - X2 + 4, HCTIONb3Ys
ONPEAEIICHHBIN UHTETpaJl.

ITocTpouTh yepTeK.

(0AMH M3 BO3MOXHBIX BApUaHTOB 3aaHUS)

Ol{eHKa Hokazamenu OUEHKU

ctp. 94 u3 101



[TocTtpoeH ueprex:
3anucana ¢popMya Il BelYMCIeHU riomaau ¢urypsl. Haiinenst
npeieNbl MHTETPUPOBAHMUS.

=

[TocTpoeH ueprex:
3anucana ¢popMyia i BIYUCICHUS iomann Gurypsl. Halinens
Ipeebl HHTETPUPOBAHHUS.

§=25,

3anucaHo BBIPpA’KCHHC S JJI BBIYHMCIICHUS TIJTIOIIAaAM : ,

.
=
AL ]

Trac
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[TocTtpoeH ueprex:
3anucana ¢popMya Il BelYMCIeHU riomaau ¢urypsl. Haiinenst
npeieNbl MHTETPUPOBAHMUS.

§=28,
3anucaHo BbIpakeHue S JJ1s1 BBIYUCICHUS TUIOMIAH: , T

A
=

S
i

S, = {{—x"+4)dv
t-'l
2
10—
[Toyden pe3ynbrat: S = 3 KB.C/I.

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.17 ucnonp30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOU JIESITEIILHOCTH U
MMOBCEIHEBHOM KU3HU JIJIS PEIICHUS TPUKIATHBIX 3a7a4, B TOM YHUCJI€ COLUAIBHO-
PKOHOMHUYECKUX M (PU3NUECKHX, HA HAMOOJBIITNE M HANMEHBIIHME 3HAUCHUS, HA
Hax0>XJICHUE CKOPOCTU U YCKOPEHUSI.

3ananue Nel (M3 TeKylero KOHTPOJIsi)

§ . . fix)=x’
HailinuTe yrioBoii koadpuiueHT kacareabHoM K Tpaduky QyHKIUN ‘ B TOYKE
C(-2; -8)

Ouyenka Iloxkazamenu oyenku

3 Haiinena npousBoHas GpyHKIIMU

4 [IpaBHIIBHO BBIUMCIICEHO 3HAYEHUE TPOU3BOIHOM B Touke C, HO HE
yKa3zaHo, 4YTO KO3()PUIIMEHT KacaTeIbHON B TOYKE PaBEH 3HAUCHUIO
IIPOU3BOJHOM B 3TOU TOUKE

5 [Toka3zaHo, 4TO yrioBoil K03 pULKEHT KacareapHOH B Touke C paBeH
3HAYEHUIO MPOU3BOHOI B JAHHOW TOYKE. BBIYMCIEHO 3HAUECHHE
yTI0BOTO KO3 dumueHTa.
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JAnaakTuyeckasi eIMHULA 1JISI KOHTPOJIS:
2.21 cocTaBiATh U pellaTh YPABHEHUSI U HEPABEHCTBA, CBA3bIBAIOIINE HEU3BECTHHIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCJIE MPUKIIAIHBIX) 3a/1ayax.
3apanue Nel
Pemmire ypaBHeHus:

1) 2sinx—-1=0
) . 0
2) 2sm” x+ 3cosx—3=0,

Jysinx+cosx=0

Ouenka Ilokazamenu oyenku
3 Pemieno ogHo mr000€ ypaBHEHUE

4 Pemeno nBa mo0bIX ypaBHEHUS

5 Pemensl Bce ypaBHEHUSA

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.23 pacrio3HaBaTh Ha YepTekax U MOJEIIAX IPOCTPAHCTBEHHBIE (POPMBI;

3aganue Nel
1. Cpean nzodpamennbix e Buifepute, T¢ KOTOpbIe
SIB SO TCH NPUIMAME

2B L
AT E
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Ol{eHKa Hlokazamenu OUEHKU

3 yKa3aHbl JBa HOMepa u3 uetbipex (1,6,7,8)

yKa3aHbl Tp1 HoMepa u3 yeThipex (1,6,7,8)

5 yKa3aHbl Bce HoMepa u3 yeThipex (1,6,7,8)

JAupakTuyeckasi eITMHULA 1151 KOHTPOJIA:
2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKECHUSIMU;
3aganue Nel

OTBETLTE HA BONPOCH
1. MHOMYronNsHWEW M3 KOTOPRX COCTABNSHE MHOMMPaHHWEN — 3T0
[epNeHgMKyNAp, NPOBSIEHHBIA M3 K3K0W-HWOYAE TOMKH OQHOM OCHOBAHKA K NNOCKOCTH APYTNOro — 370 .., MHOMIMPaHHHKS
PEYTONEHAA NPH3MA
B TpeyronsHoMR NpHIMe MOMHO MPOBECTH JUanoHaIk
4. B OCHOBaHMMH TPSYTONEHOA NPH3IMEI MOMKET NeXaTs paBHobelpeH BN TPEYTONLHHE? (13, HeT)

B npaEuncHOR TPEYronbHOA NPHIME B OCHOBaHWA NEsM

TpeyronoHan npusMa uMeeT ... pebep
7. BOKOBGLIE MPAHW NPAMOR TRPEYTONEHOW NMpU3ME

ECIM B QCHOBAHWH NPAMON NPM3ME! NEXWT NPABANEHEN MHOMOYTONEHAE TO NPH3Ma HA3BBE3ETCH

“eTHpeXyTONEHAA NPHIMa

10.B OCHOBAHMMK YeTHIDEXYTONEHOR NPM3MEL MOHET Nexats poMG? (0a, HeT)
11. CKONBLED BEPLUMH MMEST KyG7?
Ouenka Hokazamenu ouenku
3 JTaHbI OTBETHI HA 5-7 BOIIPOCOB
4 JTaHbI OTBETHI HA 5-7 BOIIPOCOB
5 nanbl oTBeTHI HA 10-11 Bompocon

JupakTuyeckasi e IMHULA J1JI51 KOHTPOJIA:
2.27 n3o0paxaTh OCHOBHbIE MHOTOTPAaHHUKU U KPYTJIbIC TEJIA;
3aganue Nel

PeluTb 3aga4y, NOCTPOUTE YEPTENK.
B npasuabHOR 4YeTBIPEXYroJibHOH NHpaMuje
SABCD touka O — neHTp ocHoBaHMA, S — Bepuin-

Ha, SC = 13, AC = 10. Haiianre suicoty nupa-
MHIEI.
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Ouenka Ilokazamenu ouenku

3 MOCTPOEH UepTEXK K 3a7ade, 3anucaHa Gopmyia JIjisi BHIYUCICHUS
BBICOTHI TUPAMUJIBI

4 MOCTPOEH YEPTEX K 3a/1aue, 3anucana Gopmysia i BBIYUCICHUS
BBICOTBI TUPAMHU/IBI,

YCTaHOBJICHO, YTO OCHOBAHHE MMMPAMHUIBI - KBaJIpaT, HaliIcHa
JaroHallb KBajapaTa

5 MOCTPOEH UepTEXK K 3a7aue, 3anucana Gopmyia Jijisi BBIYUCICHUS
BBICOThHI MUPAMU/IBI,

YCTaHOBJIEHO, YTO OCHOBAHHME MUPaMU/IbI - KBaJIpaT, HalieHa
JIMaroHanb KBaapara. BerunciieHa BbiIcOTa MUPAMUIBI.

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.29 cTpouTh pocTeiIe ceueHus Kyoa, Mpru3Mbl, MUPAMUJIBI;
3aganue Nel

MOCTPOUTE CeYeHMe KyDa NNocKoCTe MB1K

Ouenka Ilokazamenu ouenku

3 [TpoBenena npsimast BIM 1o nepeceuenus ¢ pebpom AB, HalineHa
TOYKA UX NIEPECCUECHUS

4 [IpoBenena npsmas B1M 1o nepecedyenus ¢ pedbpom AB, HaiineHa
TOYKa UX nepeceueHus. [lomyyeHHas Touka coeIlMHEeHa

¢ Toukoit K u npopomxena no nepeceduenus ¢ peopom BC. Tlomyyena
HOBasi TOYKA.
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5 CedeHHE MTOCTPOCHO TIOJTHOCTHIO

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.33 ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAESTENbHOCTU U
MOBCEHEBHOM KM3HU: JUIsl KCCIIEAOBaHUs (MOIETMPOBAHMS) HECIOKHBIX IPAKTUYECKUX
CUTyalluil Ha OCHOBE M3YYCHHBIX (POPMYT U CBOMCTB GUTyD;

3aganue Nel

CKopocTh ABM)KEHUS TOUKH U3MEHsIeTcs Mo 3akoHy S = (3t2 + 2t +1)m/c. Halinqute myTs,
npoiieHHbIN ToukoM 3a 10 ¢ OT Havana ABUXKECHUS.

3anummte GOpMyy BEIYUCICHUS IyTH, IPOWIEHHOTO TOUYKOM, C ITOMOILBIO
OIIpeICIEHHOT0 HHTErpaa

Ouerma Hokazamenu OUEHKU

3 3anucaHa popMyia BBIYUCICHUS MyTH, TPOMIEHHOTO TOUKOM, C
IIOMOIIBIO ONPENEIEHHOIO HHTETpaIa

5= F.f[f)d!.

t

4 3anucana ¢popMyJia BBIUUCICHUS IyTH, IPOUIEHHOTO TOUYKOH, C
IIOMOILBIO OIPEAEIICHHOIO NHTErpala.
3anucaH UHTETpal: 10
- :
s= | (37 420+ 1) dr
v
5 3anucana ¢popMyIia BEIYUCICHUS Iy TH, IPOUIEHHOTO TOUYKOM, C
IIOMOILBIO OIPEACIIEHHOIO NHTErpala.
3anucad UHTErpa: 10
- :
s= [ (317 4+21+ 1) dl
v

[Ipon3BeaeHbI BEIYUCICHUS, TIOJIYYEHO 3HAUCHHE S.
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JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

2.34 BpiuncneHus: 00bEMOB U IJIOLIAJIEH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN MPHU
pELICHUH MPAKTUYECKUX 3a/1a4, UCIOJIb3YsI P HEOOXOAMMOCTH CIIPABOYHHUKHU U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

3aganue Nel

CAenanTe YepTex W BblMUCNUTE NNowagb urypbl, orpaHM4eHHoN 4aHHbIMA NMHWAMM:
1) y=x3-1, y=0, x=0.

2) y=x2-3x-4 U 0CbH» OX.

3 Y =x3 y =x2 w=-1 x=0.

Ouenka Hlokazamenu ouyenku

3 BBIITOJIHEHO | 3a/1aHue

BBITTOJTHEHBI 2 3adaHus

5 BBIIIOJIHEHBI 3 3aaHUs

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.36 BBIYUCIIATH B MPOCTEUIIINX CIydasiX BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa
YyCiIa UCXOJIOB JIJIsl aHaJIM3a PeaJIbHBIX YUCIIOBBIX JJAHHBIX, IPEJACTABICHHBIX B BUJIC
auarpamm, rpaduKkoB; aHaau3a HHGOPMAIIUU CTAaTUCTUYECKOTO XapaKTepa.

3ananue Nel

S —

Flprewep. JIBCEPETHAS CTyuaiivan BeAMYHHA X 3HUACTCR SAROHUM
0,6 0.8 | i

v o2 1 s | | o8 4 1
ool | 02 | o4 pe | 01

= I P L

1

Hexy panHa BCPOATHOCTE By = F (X = 0,8)7
[TocTooirh MHGUOY IUIBHAE DACTIDEIENEHTTE.

Ouenka Ilokazamenu oyenku
3 Beruncnena BepoatHocts p4=0,2
4 Boiuncnena BeposatHocTh p4=0,2, OCTpOeHA MPSIMOYTOJIbHAs
cUCTeMa KOOPJMHAT, HAHECEHBI TOUYKHU C KOOpJAUHATAMU (X1,pi1)
5 Boruncnena BeposiTHOCTh p4=0,2, moCTpoeHa IpsiMOYTroJibHas

cUCTeMa KOOPJIMHAT, HAHECEHBI TOUKHU C KoopaAuHaTamu (Xi,pi)/
[TocTpoeH MHOTOYTOJILHUK pacipeaeicHust
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