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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 cnennanbHoctu 24.02.01 ITpon3BoACTBO J€TaTEIbHBIX alllapaToB

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,
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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;
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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 3ansiTusi: 1.2.6.Beinonnenue KoHTpoapHOM padoTsl Nel no Temam: "[lonsitue
LEJIBIX, PAllMOHATILHBIX U AeUCTBUTENbHBIX yucen" u "KomruiekcHble yucia."
Metoa u ¢popma kouTpoJsi: KourponsHas padota (CpaBHEHUE C aHATIOTOM)
Buja koHTpOJIsI: THChMEHHAsI KOHTPOJIbHAS padboTa
JAunpakTuyeckas exuHuna: 1.4 uCToOpuio pa3BUTHsI IOHATHUS YUCTIA, CO3AaHUS
MaTE€MaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHUSI TEOMETPUM;
3ansaTue(-s1):
1.2.1.IToHsITHE KOMIUICKCHOTO YKCIIa (anredpandeckas 3aluch, M300pakeHUe Ha
MIJIOCKOCTH)
3apanme Nel
Jlath ornpeneneHne KOMIUIEKCHOTO YUCIIA, 1aTh MOHATHE IEUCTBUTEIBHOW U MHUMOM
yacTeil KOMIUIEKCHOTO 4Kciia, KoadduiprenTa npu MEUMOM yacTi. M300pa3uth Ha
MJIOCKOCTU YUCTO0 z=3-21
(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

Ouenka Ilokazamenu OUEHKU

3 KoMrIuIekCHBIM 4HCIOM Ha3bIBaeTCs BhIpaXKEHHUE BUAa a + 1ib, rme au b
— Mo0bIe AICHCTBUTEIIBHBIC YHCIIA, 1 — YMCIIO, KOTOPOE Ha3bIBACTCS
MHHUMOM eIUHUIIEN.

4 KoMriekCHBIM YHCIIOM Ha3bIBAETCS BhIpaXKEHUE BUJa a +1ib, rme au b
— JIF0OBIC JCHCTBUTEIBHBIC YUCIIA, 1 — YHCIIO, KOTOPOE HAa3bIBACTCS
MHUMOMW €JIUHULICH.

JIeHCTBUTEILHOE YHCIIO a HAa3bIBACTCA ACHCTBUTEIBHON YaCThIO
KOMIIIEKCHOI'O YHciia z, bl - MHUMas 4acTh KOMIUICKCHOT'O YHCIIa,
JEUCTBUTEIBLHOE YMCII0 b Ha3bIBaeTCs KOADPHUITMEHTOM TP MHUMOKN
JaCTH KOMIUICKCHOTO YHCJIa Z.

5 KoMITIeKCHBIM 9MCIIOM Ha3bIBae€TCS BhIpaKeHUE Buga a +1ib, rmeau b
— JIF00BIC JCHCTBUTEIBHBIC YUCIA, 1 — YHCIIO, KOTOPOE HAa3bIBACTCS
MHHUMOM eIuHHLEeN, 12 =-1.

JIeCTBUTENBLHOE YMCIIO @ HAa3bIBACTCA JICHCTBUTEIBHOM YaCThIO
KOMITJIEKCHOTO YHCIIA Z, bi - MHMMas 4acTh KOMIUIEKCHOTO YHCIIa,
NENCTBUTEIHLHOE YMCII0 b Ha3bIBaeTCsa KOA(DPUITMEHTOM PU MHUMOUN
YaCTH KOMIUIEKCHOTO YHCIIa Z.

N306paskeno unciio 3-21 Ha MIOCKOCTH.

I[I/IIIaKTI/I‘IeCKaﬂ ¢AMHHIIA: 2.1 BBITIOJIHATH apI/I(bMeTI/I‘{eCKI/IC I[GﬁCTBPIH HaJd 4YruCiiaMi,
COo4YCTasd YCTHBIC U TMCbMCHHBIC IIPUCMBI,
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3ansaTue(-1):

1.1.1.BBenenue

1.1.3.11enple ¥ palMOHAIIBHBIEC YNCIIA U JEUCTBUS HAJl HUMH.

1.1.4.BeinonHenne neUCTBUN HAJl I€MCTBUTEIbHBIMU YUCIIAMMU.
1.1.5.1IpubnuxeHHOE 3HaUYE€HNE BETMYMHBL. AOCOJIFOTHAS IOTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.

1.1.6.I1paktnueckas padota Ne 1 Pemenue 3aiannii Ha HaXOXK/JIeHHE aOCOTIOTHOM H
OTHOCHUTEJIbHOW MOTPEITHOCTEMN.

1.2.1.ITonATHE KOMIUTIEKCHOTO Ynca (anredbpandeckas 3auch, M300pakeHre Ha
MIJIOCKOCTH)

1.2.2.1300paxenre KOMIUICKCHBIX YUCE Ha TIOCKOCTH.

1.2.3.BbIntonHeHne AeMCTBUI HaJl KOMIUIEKCHBIMU YMCJIAMHU, 3aJaHHBIMU B
anreOpanueckoit popme.

1.2.4.Pemienne 3a7a4 Ha BBINIOJIHCHUE JICUCTBUI HaJl KOMIIJICKCHBIMHU YHCJIaMU,
3a/laHHBIMU B aireOpanveckoil popme.

1.2.5.BbInonHeHne penieHnid KBaIpaTHbIX YPABHEHUM C OTPULIATEIBHBIM
JTUCKPUMHUHAHTOM.
3ananue Nel
Brruucnuth cymmy, pa3HOCTh, IPOU3BEICHUE U YACTHOE JIBYX KOMIUIEKCHBIX YHcen: z1 =
2+31,z2=5-"7.
(0ZIMH U3 BO3MOKHBIX BAPUAHTOB 3aIaHUS)

Ouenka Ilokazamenu oyenku
3 Beluncienne cyMMbl, pa3HOCTH IBYX KOMIUIEKCHBIX YHCEIL.
4 Brruncienne cymMmbl, pa3HOCTH, IPOU3BEICHUS ABYX KOMIUIEKCHBIX
yucel.
5 Brrunciienre cyMmel, pasHOCTH, IIPOU3BEICHHS U YACTHOT'O ABYX
KOMIUIEKCHBIX YHCEIL.

JAupakTudeckasi eTMHUIA: 2.2 HAXOAUTh MPUOIMKEHHBIC 3HAUCHUS BEJIMYMH U
MOTPEIIHOCTU BhIUUCICHUM (a0COTI0THAS U OTHOCUTENIbHAS);

3ansaTue(-1):

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

1.1.6.I1paktrueckas padota Ne 1 Pemenue 3aiannii Ha HaX0XK/JIeHHE aOCOTIOTHOM H
OTHOCHUTEJIbHOMW MOTPEITHOCTEM.

3ananue Nel
Boruucnuth cymMMy, pa3HOCTb U MPOU3BEICHUE MTPUOIMKEHHBIX YUCEN, CUUTAs, YTO

cJIaraeMble JaHbl C TOYHOCTBIO 1O €IMHHULIBI TIOCIEIHETO pa3psaa:
1) 117,55 + 24,71 + 18,88
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2) 13,752 — 2,524
3)4,26+ 7,12
(OJIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu oyenku
3 Boruncnenue cyMMbl IpUOTHMKEHHBIX YUCEIL.
4 Boruncnenue cyMMBbl U pa3HOCTH IPUOIMIKEHHBIX YUCET.
5 Brriuucnenue cyMMbl, pa3HOCTH U IPOU3BEICHUS TPUOIHKEHHBIX
YHUCEIL

JAupakTuyeckasi efuHMIA: 2.3 CpaBHUBAThH YUCJIOBBIC BBIPAKEHUS;
3ansaTue(-s1):

1.2.1.ITonATHE KOMIUIEKCHOTO Ynca (anredbpandeckas 3auch, M300pakeHre Ha
MIJIOCKOCTH)

1.2.2.1300paxenre KOMIUICKCHBIX YUCE Ha TIOCKOCTH.

1.2.3.BpinonHenue necTBUil Hal KOMIUIEKCHBIMU YMCIaMU, 3aJJaHHBIMH B
anreOpanueckoit popme.
3ananue Nel
Haliitu X ¥ y U3 yCJIOBHSI paBEHCTBA JIBYX KOMIUIEKCHBIX uncen: 3y+5xi=15-71
(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu oyenku
3 CocraBiieHHE CUCTEMBI JBYX JIMHEHHBIX YPaBHCHUH, IPUPABHUBAS
JNEeWCTBUTEIBHBIC YaCTH YHCENT U KO DHUITUESHTHI TP MHUMOMU
SIUHHUIIE 1.
4 CocraBieHue CUCTEMBI JIBYX JIMHCWHBIX YPaBHEHUW, IPUPABHUBAS

JNENUCTBUTEIbHBIE YACTU YK CEN U KO PUIIMEHTHI TP MHUMOM

eauHuIle 1. PelieHne cucteMsl IBYX JIMHEHHBIX YPABHEHHM C TBYMS
IIEPEMEHHBIMH.

5 CocraBieHue CUCTEMBI JIBYX JIMHEUHBIX YpaBHEHUH, IPUPABHUBAS
JNENUCTBUTEIbHBIC YACTH YKCel U KO3 PUIIMEHTHI TP MHUMOM
eaunwule i. Pemienne cucreMbl ABYX JIMHEHHBIX YPABHEHHM C TByMs
MepEeMEHHBIMU. 3aMKCh OTBETA B BUE Maphl uncen (X,y).

JupakTudeckas efuHUNAa: 2.7 UCNOJIb30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B
IIPAKTUYECKOM JEATEIBHOCTH U IIOBCEAHEBHOM KU3HU: ISl IPAKTHYECKUX PACUYETOB MO
dbopmynam, BKITto4yask GopMyJibl, COAEPIKAIUE CTETICHHU, PAIUKaIb, IOTapU(PMBI U
TPUTOHOMETpHUYECKUE (YHKIUHU, UCTIONB3YsI TP HEOOXOAMMOCTH CTIPAaBOYHBIE
MaTepHUasbl U MPOCTEUIINE BBIYUCIUTEIBHBIE YCTPOHUCTBA.
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3ansaTue(-1):

1.1.5.1IpubnuxeHHOEe 3HaYE€HUE BETUYMHBL. AOCOJIIOTHAS! TOTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.

3apanue Nel
Haiitu nosie3nyto miomiaab KOMHATbI, €CJIU U3BECTHO, YTO JyIMHA KOMHATHI 6,2 M (+0,05)
u mupuHa ee 4,8 m (+0,05), mpu 3T0M B KOMHATE UMEETCS MeUKa, 3aHUMAloIas MIoaab
1,4 kB. M (+0,05). OKpyriauTh MOTYYEHHBIA PE3YIbTAT JI0 ACCATHIX.

(0IMH U3 BO3MOKHBIX BAPUAHTOB 33JIaHUS)

Ouenka Ilokazamenu ouenku

3 Brruucnenne oO1iei miomaan KOMHAThI KaK TPOU3BEACHUS
MPUOIMKEHHBIX Yncel (IJIMHBI KOMHATHI Ha IITUPUHY )

4 Brraucnenue o0rieit miomnaan KOMHATH KaK POU3BEACHUS
npUOIMKEHHBIX Yuces. Haxoxenne pa3HoCTH MEX Ty oOmei
TUIOIIA/IbI0 KOMHATHI M TUIOMIAABI0, KOTOPYIO 3aHUMAET MEYKa.

5 Borunciienue o011ei mioiaam KOMHAThI KaKk MPOU3BEICHUS
NpUOIMKEHHBIX uncell. HaxoxaeHue pa3HoCTH MEXTy 0011Iei
JI0IA/IbI0 KOMHATHI U TUIOMIAbI0, KOTOPYIO 3aHUMAET MeYKa.
OxkpyrJieHHE OJIYYEHHOT0 pe3yJibTaTa 10 JECAThIX.

2.2 Texymuii kKoHTPOab (TK) Ne 2

Tema 3ausiTusi: 2.2.6.Beimonnenne KOHTPOIbHOM paboThl Ne2 o Teme: «Penienne
YPAaBHEHUI U HEPABEHCTBY

Metoa u popma koutposi: KonrponsHas pabora (CpaBHEHHE ¢ aHATIOTOM)

Buja koHTpOJIs: THMChMEHHAs KOHTPOJIbHAS paboTa

JunakTnyeckasi exuHuna: 1.3 3HaueHUE MPAKTUKUA U BOIIPOCOB, BOSHUKAIOLIUX B CAMOU
MaTeMaTuKe [yl GOPMHUPOBAHUS U PA3BUTHS MAaTEMAaTHYECKON HAYKHU;

3ansitue(-s1):

1.1.4.Beimonnenue necTBUM Hal JeHCTBUTEIHLHBIMA YHCIIAMU.

1.1.5.1IpubnuxeHHOEe 3HaYeHNE BETUYMHBL. AOCOIIOTHAS! OTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEIIHOCTb.

3apanue Nel
Pemmnts kBagpaTHOE ypaBHEHHUE C OTPULIATENIBHBIM JUCKPUMHUHAHTOM: 2X2 - 6X + 9 =0
3anucath GOPMYIIBI 1711 BBIYUCICHUS JUCKPUMHUHAHTA U KOPHEH KBaPaTHOTO YpaBHEHUSI.
(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

OI(EHKa Hokazamenu OUEHKU

3 3anucanbl GOPMYIIBI 17151 BBIYUCIICHUS TUCKPUMHUHAHTA U KOPHEH
KBa/IpaTHOTO YpaBHEHMSI, BBIYUCIICH TUCKPUMUHAHT, paBHbBIHN -36.
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4 3anucanbl GOPMYIIBI 17151 BHIYUCICHUS TUCKPUMHHAHTA U KOpHEH
KBaJpaTHOTO YPABHEHHUS, BBIUUCIICH TUCKPUMUHAHT, PaBHBI -36.
Briuucien kopeHb KBaJpaTHbIN U3 -36, OJIy4eHO 3HaUeHue 61.

5 3anucansl (OPMYJIbI 1JIs1 BBIYUCICHUS TUCKPUMHHAHTA U KOPHEN
KBaJPaTHOTO YPABHEHHUsI, BBIYUCIICH TUCKPUMUHAHT, PaBHBIN -36.
Brruucien kopeHb KBapaTHBIN U3 -36, IOIy4eHO 3HaUYCHUE Oi.

Brrauciensl KOpHU KBajipaTHOTO YpaBHeHus: x1 = 3/2-(3/2)1; x2 = 3/2
+ (3/2)i.

JAunakTnyeckasi exmHuna: 2.18 pemars palmoHanbHbIE, IOKa3aTeNIbHBIE,
norapuMUYeCcKre, TPUTOHOMETPUUECKUE YPABHEHHUS, CBOISALIUECS K TUHEHHBIM U
KBaJpPATHBIM, a TAKYKE aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

3ansaTue(-1):

1.2.5.BbIntonnHEHNE pENIEHNI KBAIPAaTHBIX YPABHEHUM C OTPULIATEBHBIM
JUCKPUMHUHAHTOM.

2.1.2.Ilpaktnueckas padota Ne 2: PemeHue TMHEHHBIX ypaBHEHUIA.
2.1.5.MppanmoHanbHbIe YpaBHEHUS.

2.1.6.PelieHne uppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.2.1.HepaBeHCTBa U CUCTEMbI HEPABEHCTB.

2.2.3.PaiioHANIbHBIE U UPPALIUOHAIILHBIE HEPABEHCTBA.

3aganue Nel
Pemmts nuHEitHOE HEpaBEHCTBO: -(Xx+8)>-3(2-5x), 3anmucaTh OTBET B BHJIC HHTEPBAJa,
U300pa3uTh MHOXKECTBO PEIICHUI HAa YHUCIIOBOU MPSMOM.

(OIMH M3 BO3MOYKHBIX BAPUAHTOB 3aJIaHNUSA)

Ouyenka Iloxkazamenu oyenku

3 Petiennie nuHeitHoro HepaBeHCTBA: -(x+8)>-3(2-5x), 3anuch OTBETa B
BUJIE ax >b.

4 Pemenue nunHeitHOro HepaBeHcTBa -(x+8)>-3(2-5x), 3anuch OTBETA B
BUJIE UHTEpBAJA.

5 Petienne nuHeitHOro HepaBeHCTBa -(Xx+8)>-3(2-5X), 3anmuch OTBETA B
BUJIC UHTEPBaa, N300paKeHNE MHOKECTBA PEIICHUM Ha YUCIIOBOU
IPSAMOM.

3aganme Ne2

Pemnts uppanrionalibHble YpaBHEHUS: (OAUH U3 BO3MOXHBIX BAPUAHTOB 3aaHus)

= )

1) :'.:_' =21
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Wax—-4--fx+3=1

2) ;
Wi +d —afir—3=42x-7

3)

Ouenka Ilokaszamenu oyenku

3 Bepno onpenenunu crioco0 pemienus ypaBuenus 1). BepHo Bo3Benu B
KBaJipaT 00€ YaCTH YpaBHEHUsSI U HAIIIM KOPHU MOTYYEHHOTO
ypaBHeHwus1, onpenenuin O[3 unu caenanu npoBepky.

4 BepHo onpenenuiu criocoObl pemieHus ypasHeHui 1) u 2). BepHo
BO3BEJH B KBaJpaT 00€ 4acTH ypaBHEHUS U HALUTH KOPHU
MOJIYYCHHBIX YpaBHeHHM, onpenenwin OJ[3 wim caenanu mpoBepKy.

5 Bepno onpenenunu ciocoObl pemieHus: ypaBaenuii 1), 2), 3). Bepuo
BO3BEJH B KBaJpaT 00€ 4acTH ypaBHEHUS U HAIUTH KOPHH
MOJIyYEHHBIX YpaBHeHUM, onpeaenmin O/[3 nnu caenanyu npoBepky.

Jupaktuyeckas eqmanna: 2.20 nzoOpaxaTh Ha KOOPAMHATHOM MJIOCKOCTH PELICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMH;

3ansaTue(-11):

2.1.2.Tlpaktraeckas pabota Ne 2: Pemenne TMHEHHBIX ypaBHCHHIA.

2.1.3.CucteMbl ypaBHEHU. PABHOCUIILHOCTH CUCTEM.

2.1.4.Tlpaktuueckas padota Ne 3. M300pakeHne Ha KOOPAUHATHOM MIIOCKOCTH
MHOKECTBA PELICHUN YPABHEHUN U CUCTEM YPABHEHUU C IByMs IEPEMEHHBIMU.
2.2.2 Ilpaktuueckas padota Ne 4 M300pakeHne Ha KOOPIMHATHOM TIOCKOCTH
MHOECTBA PEIICHUI HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

3apnanue Nel

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

|ox Ty—:j,

1) < ~
[l]_r Foy=1T;
(0IMH M3 BO3MOYKHBIX BAPUAHTOB 33]1aHNUSA)
Ouyenka Iloxkazamenu oyenku
3 OpraHn3oBaHa NOJCTaHOBKA, BbIpA)KEHA OJ{HA IEPEMEHHAs Yepe3
APYTyIo.
4 OpranuzoBaHa NOJICTAHOBKA, BBIPA’KEHA OJIHA IIEPEMEHHAs YEPE3

npyryro. Haiinena BTopast nepeMeHHasi, 3aliucaH OTBET.
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5 Opranu3oBaHa OJICTAHOBKA, BBIPA)KEHA OJIHA IIEPEMEHHAs YEPE3
npyryto. Haiinena Bropast nepemeHHasi, 3anucan oTBeT. M300paxeno
pelieHre CUCTEMbl YPaBHEHUHN HAa KOOPJUHATHOM IJIOCKOCTH.

3apanue Ne2

PemiuTh CHCTEMY HEDPABEHCTR:

1) |3-x< 2, 2) ].r""—] =0,

12.1:'7152- 4, 1_1’}2:
(OJIMH U3 BO3MOXKHBIX BAPUAHTOB

3a1aHus)

Ouenka Ilokazamenu oyenxu
3 Pemienue cucremsl 1), 3anuch OTBETa B BUJI€ HHTEPBAJA.

Pemenue cucrem 1) u 2), 3anuch OTBETOB B BUIE€ MHTEPBAJIOB.

5 Pemienue cucrem 1) u 2), 3anuch OTBETOB B BUJI€ UHTEPBAJIOB,
rpadgudeckoe n300pakeHNE MHOKECTBA PEIICHUH.

JInpakTudeckasi exmHuna: 2.19 ucrnoiab3oBaTh TpapUUSCKUl METO PEIICHHS
YPAaBHEHUI U HEPABEHCTB;

3ansaTue(-s1):

2.1.4.Ilpaktuueckas padota Ne 3. M300pakeHne Ha KOOPAUHATHOM MIOCKOCTH
MHOECTBA PEIICHUI YPABHEHUIN U CUCTEM YPABHEHUN C JBYMsI IEPEMEHHBIMU.
2.2.2 Ilpaktuueckas padota Ne 4 M300pakeHue Ha KOOPAMHATHOMN MIJIOCKOCTH
MHOYKECTBA PEIICHUI HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

2.2.4.MeToa MHTEPBAJIOB.

2.2.5.Ilpaktuueckas pabota Ne 5 PenieHue npuMepoB 1o alropuTMy Mo TeMe pelieHue
YPaBHEHHUU U HEPABEHCTB.

3ananue Nel

Ucnionp3ys rpaduaeckuii METOI, peIUTh CUCTEMY HEPAaBEHCTB (OJIMH U3 BO3MOKHBIX
BAPUAHTOB 3aJIaHUS) :

6x+2}31—ﬂ
2x+1=4x-7

Oueuka Ilokazamenu OUEHKU

3 BepHo Halm MHOXKECTBO PELICHUN KaXXI0I0 HEPABEHCTBA.
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4 BepHo Hamum MHOXKECTBO PELICHUIN KaX0I0 HEPAaBEHCTBA,
M300pa3uIM Ha YUCIIOBOM MPSMON MHOXKECTBA PELICHUN HEPABEHCTB.

5 BepHO Halmm MHOXKECTBO PEHIEHNN Ka)XA0Tr0 HEPABEHCTBA,
M300pa3uIM Ha YUCIOBOU MPSAMON MHOKECTBA PEUIEHUI HEPABEHCTB,
3aIncany 00Iee MHOXKECTBO PELLICHUN.

JAunnakTnyeckasi exmHuna: 2.21 cocTaBiATh U pelllaTh YPAaBHEHUSI U HEPABEHCTBA,

CBSI3bIBAIONIME HEW3BECTHBIEC BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIATHBIX)

3a/a4ax.

3ansaTue(-s1):

1.2.5.BpinoniHeHNE pelIeHrd KBaApaTHBIX YPABHEHUMN ¢ OTPULIATEILHBIM

JUCKPUMHUHAHTOM.

2.1.6.PemieHne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB

2.2.3.PaniiOHAJIbHBIE U UPPALMOHAIIEHBIE HEPABEHCTBA.

3ananue Nel

PemnTh 3a1aum (01H U3 BO3MOKHBIX BAPUAHTOB 3a/1aHHUS):
buner Ha npoean B MapipyTHoM Takcu no ropoay crowia 25 p. Ilocae no-
BhIIIEHUs 1leH Ouwier ctan crouth 30 p. Ha ckoabko npoueHTOB nmoBbiCH-
Jlach 1ieHa OuieTta?

1
Komnsilorep, coctosimuii 3 cucreMHoro 610ka ¥ MOHMTOpPA, CTOMT
12 000 p. Ilpn sTom MonnTop crouT B 2 pasa aemesac cucteMioro 6Jo-
Ka. CKOJIbKO cTOUT MOHUTOP (B pyGaax)?

2.
Ckonbko 6aHOK KpacKy HEOOXOAMMO KYNMUTDb 151 NOKPACKH T0J1a aKTOBO-
ro 3ana miomanbio 80 M*, ecam Ha STUKETKE GAHKM YKA3aH PACX0/ KPACKH:
1 6anka Ha 6 m°?

3.

Ouenka Iokazamenu ouenku

3 Pemena onxa 3a1aqa.

4 Pemrens! nBe 3anaum.

5 Pemensl Tpu 3agaun.

2.3 Texymuii koHTpOab (TK) Ne 3
Tema 3ansTus: 3.5.2.Ilpaktuueckas padora Ne 9. Perienue 3a1a4 v ynpaxHeHHU Ha
npeoOpa3zoBaHue JOrapu(pMUYECKUX BBIPAKECHHM.
Meton u popma kontpoJs: IIpaktuueckas padora (CpaBHEHHE C aHATIOTOM)
Buj KOHTpOJISA: MUCbMEHHAs IpaKTHUecKas paboTa
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JlupakTuyeckas efMHULA: 2.4 HaXOQUTh 3HaYEHUSI KOPHS, CTENeHH, Jlorapudma,
TPUTOHOMETPUUECKUX BBIPAXKEHUI HA OCHOBE ONPEIEICHUS, UCIOb3YS MPU
HE00XOAMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;

3ansaTue(-1):

3.1.1.Kopnu u crenenn. KopHu HaTypalbHOM CTENIEHU M3 YHCIIA U UX CBOWMCTBA
3.1.2.Ilpaktrueckas padota Ne 6: Permenue 3a1a4 Ha mpeoOpa3oBaHUE BHIPAKCHUI
coJiep KallluX KOPHU HATYpaJIbHOU CTEIEHU.

3.1.3.Crenenu ¢ palmoHaIbHBIMU MTOKA3aTENsIMU, KX CBOMCTBA.

3.1.4.Pemienue 3a7a4 v yrpa>KHEHUI HA TPUMEHEHHUE CBOMCTB CTETIEHU C
palMOHAILHBIMU TTOKA3aTeIISIMH.

3.1.5.Crenenu ¢ 1eMCTBUTEIHLHBIMHU IIOKA3aTEIIMUA

3.1.6.I1paktrueckas padota: Ne 7 Perenue 3aa4 U ynpaKHEeHUM Ha IPUMEHEHUE
CBOMCTB CTEIEHU C JICUCTBUTEIbHBIMU MMOKA3ATEISIMU

3.2.1.JIorapudm uncna. OcHOBHOE JIorapu(pMUUECKOE TOXKIECTBO.

3.2.2.PeuieHue 3a1a4 Ha IPUMEHEHUE OCHOBHOT'O JIOTapU(pMUUYECKOTO TOXKIECTBA. U
CBOMCTB Jiorapudpma

3.2.3.JIorapu¢mbl. OcHOBHBIE CBOICTBA JIOTAPU(PMOB.

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

3.2.5. Aecatuunbie norapudmel. Hatypanbabie Jorapudmsl.

3.2.6.Pemienue 3a1a4 u ynpaxxHeHUH Ha IPEOOPa30BaHUE BBIPAKEHUN COACPIKAIITUX
HATypajbHBIE U IECATUYHBIC JTOTapU(MBI.

3.2.7.11paBuna aerictBuii ¢ orapudpmamu. [lepexon Kk HOBOMY OCHOBAHHUIO.
3.2.8.Pemienue 3a1ay Ha NpUMEHEHHUE MPaBUII JEHCTBUH ¢ Jorapudmamu.
3.3.2.Pemienue 3a1a4 U ynpaxxHeHUN Ha IPeoOpa3oBaHUE PALIMOHAIBLHBIX CTEIEHHBIX
BBIPAKCHU .

3.4.1.IIpeoOpa3zoBaHue HppaMOHAIBHBIX CTEIIEHHBIX BbIPAKEHUN.

3.4.2.Pewienue 3a1a4 ¥ yrnpaxxHEHUH Ha MpeoOpa3oBaHuE UPPALMOHAIBHBIX CTEINEHHBIX
BBIPAKEHUU.

3.4.3.IIpeoOpa3oBaHue MOKa3aTeIbLHBIX BHIPAKCHUH.

3.4.4.Pemenue 3a/1a4 U ynpaxHEHUH HA TPeoOpa30BaHUE TTOKA3aTEIbHBIX BBIPAKEHUH.
3.5.1.IIpeob6pazoBanue gorapuGMUUECKIX BHIPAKCHHM.

3aganue Nel

Boruucnuth, nonb3ysck onpeesaeHueM jorapudma 1 OCHOBHBIMU CBOMCTBAMU
(0MH M3 BO3MOYKHBIX BAPUAHTOB 3aJIaHNUsA):

1) log264; 2) log432; 3) log3272; 4) Ig (1/100); 5) Slog5125; 6) 101g 15

Ouyenka Iokazamenu ouenku
3 Boeruucnenue norapudgmos 1), 2), 3).
4 Breraucnenue morapudmos 1), 2), 3), 4).
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5 Breruucnenne norapudmos 1), 2), 3), 4), 5), 6).

3aganne Ne2
Beraucnuthb, UCTIONB3Ys CBOMCTBA CTENEHU C PallMOHAIBHBIMU ITOKA3aTEIISIMU

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS ):
1 2

1 i§
1) 642; 2) 27%; 3) 8%; 4) 81%;

Ouenka Ilokazamenu ouenku

3 Brinonnenue 3ananuii 1), 2).

BrinonHenue 3ananuii 1), 2), 3).

5 Brinonnenue 3aganuii 1), 2), 3), 4).
3ananme Ne3
IlpeacTaBHTE B BHAE CTENEHW € DAMHOHATBHBIM IIOKAIATEASM:
1 1 1 1
= — : - B 3 "
1) a® - Vi 2) b - p° - Eq"l!?: 3) "'-'II.E : B%;
4 I —
Ior - T - N x - 5 ; -2,4 @
4) a® : Ya; B atet st gl 0 y ="y VY-

(OI[I/IH N3 BO3MOJKHBIX BAPUAHTOB Sa,Z[aHI/ISI)

thenka Hoxkazamenu OUEHKU

3 Brinonnenue 3aganuii 1), 2), 4).

BrinonHenue 3ananuii 1), 2), 3), 4).
5 Breinonnenue 3aganuii 1), 2), 3), 4), 5), 6).

JupakTuyeckas eMHULA: 2.6 BBINOIHATH IPeoOpa30BaHUsl BbIPAKEHUHN, IPUMEHSIS
(bopMyJIbl, CBSI3aHHBIE CO CBOMCTBAMM CTEIEHEH, Jorapu(pMoB, TPUTOHOMETPUYECKHUX
bynxumi;

3ansaTue(-11):

3.2.3.Jlorapudmbl. OCHOBHBIC CBOMCTBA JTOTAPU(MOB.

3.2.4 Ilpaktuueckas padota Ne 8§ : Penienne 3a1a4 v ynpaKHEHUN HA TPUMEHEHUE
OCHOBHBIX CBOMCTB JIOrapu(pMOB.

3.2.7.IlpaBuna aeiictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.
3.3.1.IIpeoOpa3zoBanre palliOHANIbHBIX CTEIIEHHBIX BBIPAKEHUI.

3.3.2.Pemienue 3a1a4 u ynpaxxHeHUH Ha IPeoOpa3oBaHUE PALIMOHATBHBIX CTEIIEHHBIX
BBIPAKCHU .
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3.4.1.1IpeoOpazoBanue UpparOHATbLHBIX CTEIICHHBIX BBIPAKCHUI.
3.4.2.PemieHue 3a1a4 ¥ ynpaxxHEHUH Ha IpeoOpa3oBaHUE UPPALUOHATBHBIX CTENEHHBIX

BBIPAKEHUU.

3.5.1.IlpeoOpazoBanue J0orapupMUUECKIX BbIPAKECHHI.

3ananue Nel

BrimomanTh mpeoOpa3oBaHus M BEIYUCITUTH(OIUH U3 BO3MOXKHBIX BAPUAHTOB 3aaHUS):
1) log;y 5 + log,, 2; 2) log,, 8 + log,, 125;

. 3

3) log,, 2 + log,, 72; 4) log, 6 + log, &
Ouyenka Iloxkazamenu oyenku

3 Brinonuenue 3ananuii 1), 2).

4 Brmonnenwne 3ananmii 1), 2), 3).

5 Breinonnenue 3aganuii 1), 2), 3), 4).

3apanue Ne2

Brinonuuth npeoOpa3oBaHus U BHIYUCITUTS:
(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

1) log, 15 = log, "IL—f:; 2) log, 75 = log; 3;

log 2 4
)53

Ouenka Iokazamenu oyenxu
3 Brinonuenue 3ananus 1).

4 Brimonnenue 3ananuii 1), 2).

5 Brinonnenue 3aganuii 1), 2), 3).

JuaakTuyeckas eIMHUIA: 2.5 TIOJIH30BaTHCS IPUOTUKEHHON OIEHKOU MTPU
MPAKTUYECKUX pacuerax;

3ansaTue(-s1):

1.1.5.IIpubmmxeHHOe 3HaYeHNE BEeTUYMHBIL. AOGCOIIOTHAS OTPEIIHOCTh, OTHOCUTEIbHAS
MOTPEITHOCTb.

3ananme Nel

Beruucnure (oauH U3 BO3MOXHBIX BAPUAHTOB 3a/1aHU):
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n6 . E E_-‘-"-_- el 1- "a_|r¥~ H|1.3|'_E
V163522 6) ® 4729; n) ﬂ,ra@,[ﬂ,za.‘r_za s 1) Ylocqes.
a) Va4
Ol(eHKa Ilokazamenu OUEHKU
3 BrInosiHeHbI [1Ba 3a1aHUS.

BrinmosaHeHBI TPU 3aJaHUs.

5 BrInoJIHEHBI YETHIPE 3a1aHUS.

2.4 Texymuii koHTpOJb (TK) Ne 4
Tema 3ansTus: 3.6.10.Beinoanenue koHTpoasHON padoThl Ne 3 o Teme «KopHu,
CTENEHU U JIorapu(pmb»
Meton u popma kontposi: KontpoasHas padora (CpaBHEHHE ¢ aHATIOTOM)
Buja koHTpOJISA: MMChMEHHAss KOHTPOJIbHAs paboTa
Jupakruyeckasi exMHMNA: 1.2 MUPOTY U B TO )K€ BPEMS OTPAHUYECHHOCTh IPUMEHEHHUS
MaTeMaTUYECKUX METO/IOB K aHAJIU3Y U UCCIIEAOBAHUIO IPOLIECCOB U SIBJICHUN B MPUPOJIE
1 OOIIECTBE;
3ansTue(-1):
2.1.5.UppanmoHanbHble ypaBHEHUS.
3.1.3.Crenenu ¢ palmoHaIbHBIMU MTOKA3aTENSIMH, KX CBOMCTBA.
3.2.1.Jlorapudm yucna. OCHOBHOE JIOTapuPMUIECKOE TOKIACCTBO.
3.2.5. Aecsatuunsbie norapudmel. HatypanbHbie sorapudmsl.
3apnanue Nel
OTBeThTE HA BONPOCHI:
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1. Kakaa doyHEUMA HA3LIBAETCA NOKA3ATENBHORY

2. Kakoea obnacTe onpegenedua dpyHeuun y=0 37

3. Kakoea obnacTe onpegeneHA NokasarensHon oyHELN?

4. Kakoea obnacTe 3HaueHwA dyHeLun y=0 37

5. Kakumu ceoiicteamu moxeT obnanate oyHKUNAT

6. HaiTe onpegeneHne BoapacTawuweid, yoOuBawowen dyHKLMN.

7. Npw kakom yCcnoBWW NoKazaTensHas QyHKLWA ABNAETCA BO3pAacTaowWwen?
8. [Npw kakom ycnoBuW NokKasatenkHan QyHELMA ABNAETCA yDOwBaOW eii?

9. Bospactaer unu yOuIBaeT NokazaTensHaA doyHKLWA

y=|= y=47
2
Ouenka Ilokazamenu oyenku
3 JlaHb! OTBETHI Ha 4-5 BOIIPOCOB.
4 JlaHbl OTBETHI HA 6-7 BOIIPOCOB.
5 JlaHb1 OTBETHI Ha 8-9 BOIIPOCOB.

JAupakruyeckasi exMHMUA: 1.5 yHUBEpCAIBHBIN XapaKTeP 3aKOHOB JIOTUKH
MaTEeMaTUYECKUX PACCYKICHUH, X TPUMEHUMOCTh BO BCEX 00JIACTSIX YEIOBEUECKOU
NEeATENbHOCTH;
3ansiTue(-1):
1.1.2.BBenenue
3.1.3.Crenenu ¢ pallMOHAJIBLHBIMU MOKA3aTEJISIMU, UX CBOMCTBA.
3.2.1.Jlorapudm yucna. OCHOBHOE JIOrapuPMUIECKOE TOKAECCTBO.
3ananue Nel
OrnpenenuTh, IPU KaKWX 3HAYCHUSIX X CYIIECTBYET JIAHHBIN Jorapudm?
(OZIMH U3 BO3MOXKHBIX BApUAHTOB 3aJIaHUS)
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log. (7 —x)
log, (9 —x°)

5—x
log, ~—

log, (x2—4x+4)

Oueuka Ilokazamenu OUEHKU

3 JlaH oTBeT 17151 ABYX JIOTapU(pMOB.

JlaH OTBeT JJ1sl TpEX Jorapu(pmMoB.

5 JlaH OTBeT JiJ1s 4eThIpeX JorapupmMoB.

JupakTudeckas efuHuna: 2.18 pemars paloHaIbHbIE, TIOKA3aTENbHbBIE,
JorapupMuyecKue, TPUrOHOMETPUYECKUE YPaBHEHUS, CBOSAIINECS K TUHEHHBIM U
KBaJpaTHBIM, a TAK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

3ansaTue(-s1):

3.6.1.Pemenue npocTeNIMX MOKa3aTEIbHbIX YPAaBHEHUM.

3.6.2.PemeHne nMoKa3aTelbHbIX YPABHEHU, CBOISIIIIMXCS K TPOCTEHIINM.
3.6.3.Pemenre noka3aTeybHbIX YPABHEHHH, CBOJAIIMXCS K TPOCTEUILIAM.
3.6.4.Pemienue noka3aresibHbIX HEPABEHCTB

3.6.5.Pemienue npocreiux JorapupMuuecKkux ypaBHEHUN

3.6.6.Pemienue npocreinx orapupMuUecKux ypaBHEHUN
3.6.7.Ilpaktuueckas padota Ne 10 BrinmonHeHue pemenus aorapupMuyecKux
YPaBHEHUH, CBOASALIUXCS K IIPOCTEUILIAM.

3.6.8.BrimonHeHmne penieHus JorapupMUIECKUX YPAaBHEHHM, CBOISAIITUXCS K
MPOCTEUILINM.

3.6.9.JlorapupmMuyeckrie HEpaBEHCTBA.

3aganue Nel

Pemnts nokaszaTenbHblE ypaBHEHUS

(OIHMH 13 BO3SMOXKHBIX BAPHAHTOB 3a[aHH)

2): PelinuThs ypaBsHeHHe:
1
1) 62 = B°; 2) 3* =2%; -
4) 2%+1 =32, ) 4***=1.
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b) 2x+1 - 2x = 112; ¢) 4x + 2x+1 -24 =0

Ouenka Ilokazamenu ouenku

3 Peuiensl nokazarenbHble ypaBHEHUS a) (MpuMepsl 1-5).

Pemrens! nmokazarenbHble ypaBHEHUS a) (mpuMepsl 1-5), b.

5 Periensl mokazarenbHble ypaBHEHUS a) (mpumMepsl 1-5), b, c.

3ananue Ne2

Pemnts norapudpmudeckue ypaBHEHUS:
(0ZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)
1) logx(2x2 - 3x) =1

Dlgx+lgx+t3)=1

3) (log2x)2 - 4log2x+3 =0

Ouyenka Ilokazamenu oyenku
3 BepHo onpeaenunu crioco0 peuienus ypaBHenus 1). Pemmnu
norapudmuyeckoe ypaBuenue 1). Onpenenunu O[3 wiu cnenanu
IIPOBEPKY.
4 BepHo onpeaenunu crnocoOsl pereHus Jorapu@MuIecKux

ypaBHeHu# 1) u 2). Pemunu norapudmudeckue ypaBuenus 1), 2).
Onpenennnu O/13 unu caenany IpOBEPKY.

5 BepHo onpeaenunu cnocoObl penieHus Jorapu@mMuaecKkux
ypaBHeHui 1), 2), 3). Pemunnu norapudmudeckue ypasuenus 1), 2),
3). Onpenenunu O/13 wiu crenanu NpoBEPKY.

2.5 Texymuii koHTpOJb (TK) Ne 5
Tema 3austusn: 4.3.4.KonrponsHas padota Ne 4 o treme «IIpsimbie 1 MIOCKOCTH B
IIPOCTPAHCTBEY.
Metona u ¢popma kouTpoJsi: Kourponwsnas padota (MubopManmoHHO-aHATUTUYECKU )
Buja koHTpOJIS: TMChMEHHAs KOHTPOJIbHAS paboTa
JAupakTuyeckas efMHUNA: 2.25 ONUCHIBATH B3aUMHOE PACIIONIOKEHUE PSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, APIYMEHTUPOBATH CBOM CYXKJIEHUS 00 3TOM PACIIOI0KEHUU;
3ansaTue(-1):
4.1.1.B3auMHO€ pacronoXeHUEe IBYX NPSIMbIX B MPOCTPAHCTBE.
4.2.1.1Ilpaktueckas padota :Ne 11 IlepneHauKyaIsspHOCTh NPSAMOM U TIIOCKOCTH.
4.2.2.IlepnieHIUKYJISIp U HAKJIOHHAS.
4.2.3.PelieHne 3a71a4 C IOMOIIBIO TEOPEMBI O 3-X MEPIECHANKYISIpax
4.2.4.YT0oa MeX Iy IpsIMOH U TIJIOCKOCTHIO.
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4.2.5.PemieHre 3a1a4 ¥ yIPAKHEHUN HA ONIPEACIICHUE YIila MEXKIY IPSIMON 1
MJI0CKOCThIO

4.2.6./IByrpannsiii yroi. TpexrpaHHbIid yroy. YTOJd MEXAY MIOCKOCTIMU

4.2.77 1lepneHIUKYISPHOCTD ABYX IJIIOCKOCTEM.

4.2 8.Ilpaktueckas padora Ne 12: Pemienue 3aa4 v ynpaxHeHHU Ha
NEPHEHANKYISIPHOCTD JABYX IUIOCKOCTEN

4.3.1.'eomeTpuueckue mpeodpa3oBaHus IPOCTPAHCTBA: TApAIIIEIHHBINA MTEPEHOC,
CUMMETPHSI OTHOCUTEIBHO IJIOCKOCTH.

3aganue Nel

CdopmynupoBaTh onpeieIcHusI:

1. JIBe nmpsiMbIe HA3BIBAXOTCS NAPAIICIBHBIMU, €CIH ..............

2. JIBe npsiMbI€ Ha3bIBAKOTCS CKPELIUBAIOIUMUCS, €CIIH .........

3. JIB€ IIIOCKOCTH HA3bIBAIOTCS MAPAJUICIBHBIMU, €CIH ...........

4. JIBe IUIOCKOCTU HA3bIBAKOTCS NEPIECHAUKYJIAPHBIMU, €CIIH ............

5. IIpsimMast Ha3bIBAE€TCS NEPIEHAUKYJIIAPHON K INIOCKOCTH, €CIH ............

Ouenka Iloxkaszamenu oyenku
3 CdopmynupoBaHbl TpU OTpeICICHUS.
4 CdopmynrupoBaHbl YETHIPE OMPECICHUS.

5 CdhopmynupoBaHbI MSTH ONPECITICHHM.

JAnpakTuueckas exuHMIA: 2.26 aHATM3UPOBATH B MPOCTEUIINX CIydasX B3aUMHOE
pacmnoyiokeHrue 00BHEKTOB B MTPOCTPAHCTBE;

3ansaTue(-s1):

4.2.6./IByrpannsiii yroj. TpexrpaHHbIi yroy. YTOJd MEXAY MIOCKOCTIMU

3apnanue Nel

Pemmmts 3amauun (01MH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHMS ):

1. Y3 ToukM K IIOCKOCTH MPOBEAECHBI JBE HAKJIIOHHBIE. HalnTe ANMHBI HAKIOHHBIX,
ecJIM ofHa Ha 26 cM OoJbllIe IPYTroil, a MPOEKIUU HAKJIIOHHBIX paBHBI 12 cM u 40
CM.

2. V3 BepuIuHbI IpsIMOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTamu 15 cM u
20 cM BoCCTaBJIEH NepreHauKysip. Jnuna nepnenaukysipa 16 cm. Haiitu
PacCTOSIHUSL OT KOHIIOB NIEPIICHAUKYJIAPA 10 TUIIOTHEHY3bI.

OueHKa Hokazamenu OUEHKU
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3 Pemiena ojHa 3a7a4ua, BHIMOJIHEH YEPTEK.

4 Pemena osiHa 3a1aya, BBIMOJHEH YEPTEXK, BTOpas 3a/1a4a pelieHa
YaCTUYHO, YEPTEK BHIMOTHEH.

5 Pemensl 1B 3a/1a4u, BHIMOJTHEHBI YEPTEKH.

JAupakTuyeckas exuauna: 2.30 pemars MIaHUMETPUUECKUE U TPOCTEUIIINE
CTEPEOMETPUYECCKHE 3a]]a4l Ha HAX0XKJICHUE T€OMETPUUECKUX BEJIUYUH (JJTHH, YTJIOB,
I0IaJIeH, 00BEMOB);

3ansaTue(-1):

4.3.2.I1nomans OpTOrOHAIILHON MPOEKIIUH.

3apanue Nel

Pemmmts 3amauun (01MH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHMS ):

1. Inomaap MIOCKOr0 MHOTOYrojbHUKA paBHa 150 cM2. HaiiauTe miomaab
MPOEKIIMH TOr0 MHOTOYTOJIbHUKA Ha MJIOCKOCTh, COCTABJISIONIYIO C MIOCKOCTHIO
MHOT'OYT0JIbHUKA yroJ 60°.

2. Haiinure miomaas mI0CKOr0 MHOTOYTOJIbHUKA, €CITH TUIOMIA b €ro MPOSKITUN
paBHa 20 M2, a IBYTPaHHBINA YTIoJl MKy TJIOCKOCTBIO MHOTOYTOJIbHUKA U
MJIOCKOCTBIO €T0 MPOESKIIMK paBeH 45°.

Ouenka Ilokazamenu ouenku

3 3anucana Gpopmysia BBIYUCICHUS TUIOMIAIU TPOCKIIUU TIIOCKOM
(qurypsl, peiieHa ogHa 3a1aya.

4 3anucana ¢popMyia BRIYMCICHUS TUIOMAIN MPOSKIIMH TTIOCKON
dburypsl, perieHa ogHa 3agavya. Bropas 3aaya peiieHa 4acTUYHO.

5 3anucana Gpopmysia BBIYUCICHUS TUIOMIAIU TPOCKIIUU TIOCKOM
(urypsl, perieHsl B 3a/1a4u.

2.6 Texymuii koHTPOJb (TK) Ne 6
Tema 3ausitus: 5.1.18 Boimonaenne koHTporbHOM padoThl Ne 5 o Teme «KoopauHaTel
U BEKTOPBDY
Metoa u ¢popma kouTpoJsi: Kourponwsnas padota (MubopManmoHHO-aHATUTUYECKU )
Buja koHTpOJS: MMChMEHHAs KOHTPOJIbHAS paboTa
JAupakTuyeckas exmHuna: 1.1 3HaueHne MaTeMaTUYECKON HAYKH Ui pelIeHUs 3a/1a4,
BO3HUKAIONIUX B TCOPUH U MPAKTHKE;
3ansaTue(-1):
1.1.1.BBenenue
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1.1.2.BBenenue

1.2.3.Boinonsnenye AeMCTBUN HaJd KOMIJIEKCHBIMU YHCIaMU, 3aJJaHHBIMU B
anreOpanueckoit popme.

1.2.4 Penienue 3a/1a4 Ha BBINOJIHEHUE JCHUCTBUI HAJl KOMIJICKCHBIMU YHCIIAMH,
3aJJaHHBIMU B anredpandeckoit popme.

1.2.5.BbInoHEHNE peNIeHU KBaIpaTHBIX YPABHEHUN C OTPULIATEIbHBIM
JTUCKPUMHUHAHTOM.

2.1.1.JIunelinble ypaBHEeHUs. PABHOCWIIBHOCTh YPaBHEHUM.

2.1.2.Tlpaktuueckas padorta Ne 2: Pemenne TMHEHHBIX ypaBHEHHIA.

2.2.4.MeToa MHTEPBAJIOB.

2.2.5.Ilpaktuueckas padorta Ne 5 PerieHue npuMepoB 1Mo aJifTOPUTMY 110 TEME PEIICHHE
YPaBHEHHI U HEPABEHCTB.

3.1.3.Crenenu ¢ panuoHaIbHBIMU ITOKA3aTEISIMH, UX CBOMCTBA.

3.1.4.Pemenune 3a71a4 ¥ yIpa)xHEHU HA TPUMEHEHHUE CBOMCTB CTETNIEHU C
palMOHAIIbHBIMU MTOKA3aTeNISIMH.

3.1.5.Crenenu ¢ NeUCTBUTENBHBIMA MOKA3aTEISIMU

3.1.6.IIpaktnueckas padota: Ne 7 Penenue 3aa4 1 ynpa)KHEHH Ha IPUMEHEHNE
CBOMCTB CTEINEHU C JIEUCTBUTEIBHBIMU MMOKA3aTEIAMU

3.2.1.Jlorapudm yucna. OCHOBHOE JIOTapUPMUIECKOE TOKIACCTBO.

3.2.5. Aecatuunbie norapudmel. Hatypanbabie Jorapudmsl.

3.2.6.Pemienue 3a1a4 u ynpaxxHeHUH Ha IPEOOPa30BaHUE BBIPAKEHUN COACPIKAIITUX
HATypajbHBIE U IECATUYHBIC JTOTapU(MBI.

3.2.7.11paBuna aerictBuii ¢ orapudpmamu. [lepexon Kk HOBOMY OCHOBAHHUIO.
3.2.8.Pemienue 3a1ay Ha NpUMEHEHHUE MPaBUII JEHCTBUH ¢ Jorapudmamu.
3.6.2.PemeHne noka3aTelbHbIX YPABHEHUM, CBOISIIMXCS K TPOCTEHIINM.
3.6.3.PemieHne noka3areybHbIX YPABHEHUM, CBOISIIMXCS K TPOCTEHIINM.
3.6.5.Pemienue npoctenx JorapupMuuecKkux ypaBHEHUN
3.6.10.BeinosniHeHre KOHTposibHOU padboThl Ne 3 o Teme «KopHH, cTeneHu u
aorapumb»

4.1.1.B3auMHO€ pacnoiaoXeHue ABYX NPSIMbIX B MPOCTPAHCTBE.
4.1.2.I1apannenbHOCTh IPSIMOM U TIJIOCKOCTH.

4.2.1.Jlpaktraeckas padota :Ne 11 IlepnieHnuKyIIpHOCTH MPSAMOUN U TIIOCKOCTH.
4.2.2 IlepnieHIUKYJISIp U HAKJIOHHAS.

4.2.3.Pemienue 3a/1a4 ¢ MOMOIIBIO TEOPEMBI O 3-X MEPHEHIUKYISIpax

4.2.4.Yron Mexay NpsiMOM U IIOCKOCTBIO.

4.2.5.PemieHune 3a/1a4 ¥ yIpaKHEHUN HA ONIPEJETICHHUE yTila MEXIY IPSIMON U
MJI0CKOCThIO

4.2.77.11epneHIUKYJISPHOCTD IBYX IIJIOCKOCTEH.

4.3.1.I'eomeTprueckre npeoopa3zoBaHus MPOCTPAHCTRA: MapaICIbHBIN NEPEeHOC,
CUMMETPHSI OTHOCUTEIBHO MIIOCKOCTH.

4.3.3.M300paxeHne MpoCTPaHCTBEHHBIX (HUTYP.
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4.3.4 KoutponsHas padota Ne 4 1o Teme «IIpsiMble U MJIOCKOCTU B POCTPAHCTBEY.
5.1.1.IIpssmoyrosbHas (IeKapTOBa) CUCTEMA KOOPJMHAT B IPOCTPAHCTBE.
5.1.2.®opmyna paccTosIHUSA MEKTY ABYMSI TOUYKAMM.

5.1.3.YpaBHeHnus cdepsl, IIIOCKOCTH U npsaMoil. Permenue 3amgau

5.1.4.BeKTOpBI. CIIOKEHNE, BBIYUTAHUE, YMHOKEHUE BEKTOPA HA YHUCIIO
5.1.5.KommnanapHOCTh BEKTOPOB. PasiioxeHne BEKTopa Mo TpeM HEKOMILTIAHAPHBIM
BEKTOpaM.

5.1.6.CnoxeHue BEKTOPOB, 3aJJaHHBIX CBOMMHU KOOPAMHATAMH. Y MHOKEHUE BEKTOpA HA
YUCJIO.

5.1.8.Pemienue 3a1a4 1 yrnpaxHEeHUN 1o Teme «BekTopbi».

5.1.9.Pemenue 3aganuit mo teme "[IpsMoyronbsHas (iekapToBa) cucTeMa KoopauHat"
5.1.10.Pemienue 3a1anuii Ha BBIYUCIEHUE KOOPAUHAT BEKTOPA, IJIMHBI BEKTOPA.
5.1.11.IIpakTuyeckas padora Ne 13: Pemenue 3a7a4 Ha onpe/iesieHue KOOpIuHaT
BEKTOPOB.

5.1.12.CxansapHOe MpOU3BEAEHNE BEKTOPOB. YTOJI MEXIY IBYMSI BEKTOPAMMU.
5.1.13.Pemenue 3aa4d u ynpaXHEHUN HA ONPEAEIEHUE CKAISIPHOTO TPOU3BENCHUS
BEKTOPOB.

5.1.14. Ucnonb30oBaHHE KOOPJMHAT U BEKTOPOB MPHU PEIICHUU MATEMAaTUYECKUX U
MIPUKIIAJIHBIX 3a]1a4.

5.1.15.hcnonb30BaHre KOOPJAMHAT U BEKTOPOB MIPU PEIICHUU MATEMAaTUYECKHUX U
MIPUKIIAJIHBIX 3a]1a4.

5.1.16.HaxoxaeHne mpoeKIuyu BEKTOpa Ha OCh

5.1.17.Peuienue 3aa4 u ynpaxxHeHui rno reme «KoopJanHaThl U BEKTOPBD».
3apanue Nel

Haiitu padoty cunbl F Ha nepemenienuu s, eciu [F| = 3, |s|= 8, D(F, s)=60°.

(OZIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUS)

Ouyenka Ilokazamenu oyenku
3 3anucana gpopmysa pabOThI CUJIBI.
4 3anucana ¢popmyna padotsl cuibl. [loncraBnens 3nadenust S u F, a

TaKkxe cos 60°.

5 3anucana gpopmyna padbotsl cuibl. [loncraBnensl 3Hauenust S u F, a
takxe cos 60°. [lonyden pe3ysbrar.

JAuaakTuyeckasi exuHULA: 2.28 BBINOIHATh YEPTEKH 10 YCIOBUSIM 3a/a4;
3ansaTue(-s1):

1.2.2.1300paxkeHne KOMIUIEKCHBIX YUCEN HA MIIOCKOCTH.

4.1.1.B3anuMHO€ pacronaoXeHue ABYX NPSIMbIX B IPOCTPAHCTBE.

4.2.4.Yron Mexay NpsiMOM U IJIOCKOCTBIO.

4.2.5.PemieHne 3a/1a4 ¥ YIPaKHEHUN HA ONIPEJCTICHHUE yTila MEXIY IPSIMOU U
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MJI0CKOCThIO

4.2 8.Ilpaktueckas padora Ne 12: Penienue 3a7a4 v ynpakHeHHU Ha
NEPHEHANKYJISIPHOCTh ABYX IJIOCKOCTEN

4.3.2.1Inomans OpTOrOHAIIBHON MPOEKIIUH.

4.3.3.M300paxeHune mpoCTPaHCTBEHHBIX (Puryp.

5.1.3.YpaBuenus chepsl, IITOCKOCTH U psAMOi. Permenue 3amaq
5.1.5.KoMmnanapHOCTh BEKTOPOB. Pa3iioxkeHne BEKTopa Mo TpeM HEKOMILTAHAPHBIM
BEKTOpaM.

5.1.6.CnoxxeHue BEKTOPOB, 3aJJaHHBIX CBOMMU KOOPAUHATAMH. Y MHOKEHUE BEKTOpPA HA
YHCIIO.

5.1.7.Pelenue 3aiaHuii Ha OMpeIeJICHUE MOTIYJIsl BEKTOPA, Ha CJI0’KEHHUE BEKTOPOB.
5.1.9.Pemenue 3aganuit mo teme "l[IpsMoyronbpHas (iekapToBa) cucTeMa KoopuHat"
5.1.10.Pemienue 3ananuii Ha BBIYUCIEHUE KOOPAUHAT BEKTOPA, IJIMHBI BEKTOPA.
5.1.11.1Ipaktuyeckas padora Ne 13: Pemenue 3aa4 Ha onpeiesieHue KOOPAUHAT
BEKTOPOB.

5.1.12.CxansgpHOe MpOU3BEAECHNE BEKTOPOB. YTOJI MEXIY IBYMSI BEKTOPAMMU.
5.1.13.Pemienne 3ama4d n ynpaXHEHUN HA ONPEAEICHUE CKAISIPHOTO TPOU3BENCHUS
BEKTOPOB.
5.1.16.HaxoxaeHue npoekiuu BEKTopa Ha OCh
5.1.17.Pemienue 3anau u ynpaxHeHui no reMe « KoopauHatel 1 BEKTOPBD».
3aganue Nel

(OauH u3 BO3MOXHBIX BAPUAHTOB 3aaHus)

1. [Toctpouts BexkTOop a = AB, ecniu A (-1; -2), B (4; 3).

_ — —

3a/1aTh CAMOCTOATETBHO BeKTOpEl (2, b, ¢, mocTpoHThBekTOp d + b+c
2.
3. IIpoBeputh, NepreHANKYISPHBI JIU BEKTOPLL: @ = (-3; 2) u b = (4; 6), ucnonb3ys

dbopMyITy CKISIPHOTO TIPOU3BEICHHS BEKTOPB. II0CTpOUTH BEKTOPHI, MPOBEPHTH,
MEPIEHINKYJISIPHBI JIA OHH.

OueHKa Hokazamenu OUEHKU

3 Pemena onna 3aaqa.

Pemens! a1Be 3agaun.

5 Peurens! Tpu 3amaun.

JAnpakTuyeckas exuHuna: 2.32 npoBOAUTH IOKa3aTEIbHbBIEC PACCYKICHUS B X0/1€
pelIeHus 3a1ay;

3ansaTue(-1):

5.1.17.Pemenne 3ana4d n ynpaxneHui 1o reMe « KoopauHatel u BEKTOPBD».
3aganue Nel
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Pemmts 3a1aum (0IMH U3 BOBMOXKHBIX BApUAHTOB 3aJaHMUs):
1. Haittu paboty cunsl F Ha nniepementienu s, eciu |[F| = 3, |s|= 8, D(F, §)=60°.
) Jlan TpeyroasHuk: 4(2:4:5), B(=3:2:2). C(-1:0:3). Iloxaxure, uto €4 | BC

Ouenka Hlokazamenu oyenku
3 Pemena ongna 3amaua.
4 Periena ogHa 3aaya, Jj1s BTOPOU 3amucaHbl HEOOXOAUMBIC
(bopMyIbL.
5 Pemens! nBe 3aga4u.

2.7 Texymuii koHTpOab (TK) Ne 7
Tema 3ansTus: 7.2.5.BeinosHenre KOHTPOJIbHOM paboThl No7 1o Teme "DIeMeHThI
MaTeMaTU4YECKOW CTATUCTUKH'.
Metona u popma kontpoJsi: KonrponsHas padora (CpaBHEHHE ¢ aHATIOTOM)
Buna xoutposs: [lnceMeHHbIN
JAunaakTuyeckas exuHuIa: 1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOILIECCOB
OKPY’KaIoILEro MHUpa.
3ansaTue(-11):
6.1.4.Ilpaxtuueckas padora Ne 14. Pemenue 3aga4 Ha mepedop BapuaHTOB.
7.1.1.Co0bITHE, BEpPOSITHOCTH COOBITHS
7.1.2.CnoxxeHue BepoATHOCTEN
7.1.3.Beiuncienue BEpOITHOCTH COOBITHS, CIIOKEHUE BEPOSITHOCTEN
7.1.4.YMHOX’eHUE BeposTHOCTEN. [IoHATHE O HE3aBUCUMOCTH COOBITHIA.
3ananue Nel
BoinonHuTth TecT (Kakblil mpaBUIIbHBINA OTBET 1 Gaw):
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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]

ctp. 32 u3 112



) HEeCOBMECTHRIM H MPOTHEOOTHKHED
7. BepoATHOCT J0CTOBCPHOTO COOBITHA
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
0061acTH HaseBACTCH
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

JAupakTudeckas eqmHuna: 2.35 pemaTth NpocTEHIIME KOMOMHATOPHBIE 33a4d METOAOM
nepedopa, a Tak)Ke C UCIOIb30BaHUEM U3BECTHBIX (POPMYI;

3ansaTue(-11):

6.1.1.0cHOBHBIE MOHATUS KOMOMHATOPUKH.

6.1.2.Pemienne 3a1a4 Ha NOICYET YHCIIA IEPECTAHOBOK U PA3MEIICHHI.

6.1.3.Pemenne 3a1a4u Ha OJICYET YHCIIA COUYECTAHU.
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6.1.4.Ilpaktuueckas padora Ne 14. Pemenue 3a1a4 Ha nepeGop BapUaHTOB.
6.2.1.®opmyna ounoma HeroToHna. CBoiicTBa OMHOMHUANIBHBIX KO3(DPUIIMEHTOB

6.2.2. Tpeyronbuuk Ilackans. Pemenue 3ananuii Ha npuMeHeHUe GopMyIibl OMHOMA
Hprorona.

6.2.3.Pemienue 3a7a4 u ynpaxxHeHui mo treme ¢popmyna 6maoma HeroTona.
6.2.4.BeinoiiHeHUE KOHTPOJIbHOM paboThl Ne 6 110 TeMe «DJIeMEHThl KOMOMHATOPUKI.
3aganue Nel

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

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

2. K kacce kuHOTeaTpa OAHOBPEMEHHO MOAOUUIH S5 yenoBeK. CKONbKUMHU CIIOCOOaMHU
OHM MOTYT BBICTPOUTBHCS B OUEPEIb?

3. bpuragup nomKeH OTOpaBUTh Ha paboTy Opuragy u3 3 dyenoBek. CKOJIBKO TaKUX
OpurajJ MOKHO COCTaBUTh U3 8 YelOBeK?

4. B 1oBeIMpPHYI0 MacTepCKyIo mpuBe3nn 9 anmazoB u 7 camdupos. KOBemnpy
3aKasaiy OpacieT, B KOTopoM S5 anmasoB u 2 candupa. CKOTBKUMHE CIIOCOOaMH OH
MOJKET BBIOpAaTh KAaMHU Ha OpacieT?

Ouenka Hokazamenu ouenku
3 Pemens! nBe 3agaun
4 Pewens! Tpu 3anaun

5 Pemrens! yetkbipe 3amaumn

Jupakrnyeckasi exuHUNA: 2.36 BBIYUCIATD B POCTEUIIINX CIy4YasiX BEPOATHOCTH
cOOBITUI Ha OCHOBE MOJICUETa YMCJIa UCXO0JI0B JIJIsl aHAJIN3a PeaIbHBIX YUCIOBBIX
JTAHHBIX, PEJICTABJICHHBIX B BUJIE AUArpamm, rpadukoB; aHaan3a uHGpopMaIuu
CTaTHCTUYECKOTO XapakTepa.

3ansaTue(-1):

7.1.2.CnoxeHune BEpOATHOCTEN

7.1.3.BeruncieHue BeposiTHOCTH COOBITHS, CIIOKEHHUE BEPOSITHOCTEN
7.1.4.YMHOXeHHE BeposiTHOCTEH. [IoHSITHE 0 HE3aBUCUMOCTH COOBITHH.
7.1.5.luckpeTHas ciiyyaiiHas BEJIMYMHA, 3aKOH €€ paclpeIesICHHUS.
7.1.6.UncnoBble XapaKTEPUCTUKU JUCKPETHOU CITy4ailHON BETUYUHBI.
7.1.7.11oHsITHE O 3aKOHE OOJIBIINX YUCETT

7.1.8.Pemienue ynpaxHeHH 1O TEME

7.2.2.I1paktuueckas padota Ne 15. Pemnienue 3aanuii Ha peICTaBICHUE JaHHBIX,
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reHepalbHYI0 COBOKYMTHOCTh, CpeIHEEe apru(METHUUECKOE, METUaHY .

7.2.3.IlonsTre 0 3aa4aX MaTEMATUYECKON CTATUCTUKH.

7.2.4.Pemienue 3a/1a4 U yIPaKHEHUM MO TEME AJIEMEHTHI MATEMATUYECKON CTATUCTUKH.
3aganme Nel

Pemmts 3aaun (01MH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHMUS):

1. 13 kop3uHbl, B KOTOPOH HaxoasaTcs 4 OeNbIX U 7 YEPHBIX 11apa, BRIHUMAIOT OJIMH
map. Halitu BEpOATHOCTH TOTO, UTO LIAP OKAXKETCSI YEPHBIM.

2. B smuke nmeetcs 15 neraneit, cpeau kotopsix 10 okpameHHbIX. COOPITUK
HayJlayy U3BJIEKAET TpHU JeTanu. HaliTu BEpOATHOCTH TOT'O, UTO BCE M3BJICUCHHBIE
JE€TAJIA OKAXKYTCSI OKPAILICHHBIMU.

3. B maptuu u3 18 neraneit HaxoasTcsa 4 OpakoBaHHBIX. Hayraa BeiOuparoT 3 neranu.
Haiitu BeposiTHOCTB TOTO, YTO 2 JAETaIu OKaxyTcsl 0e3 Opaka.

Ouenka Ilokaszamenu oyenku

3 Pemena onna 3anava

4 Pewrensl nBe 3anauun

5 Peiens! Tpu 3anauun

3ananue Ne2
Flprewep. IpckpeTHas CIyuaiivan BeiinyuHa X 3UaeTcs SakoHuM

: e _—

X | 02 ] 04 | 06 08 |1
Pl ool | oz | o4 pr | 0

Hesmy paBHa BCPOATHOCTE py = F (A= 0,8)7
[TocToonrk MECUOY UIEHTE PacTpeaneHis.

Ouenka Ilokaszamenu oyenku
3 Brruucnena BepositHocTh p4=0,2.
4 Brruucnena BepositHocts p4=0,2.. [locTpoena npssmoyrosibHas

CUCTEMa KOOpJIMHAT,
0603HadyeHbl TOukH ¢ koopauaaTamu (0,2; 0,1), (0,4 ; 0,2), (0,6; 0,4),
(0,8;0,2). (1; 0,1).

ctp.35u3 112



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

M, M,

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.

2.8 Texymuii koutpoJb (TK) Ne 8
Tema 3ausiTus: 8.6.3.Penienrie TPUroHOMETPUYECKUX YPaBHEHUH.
Metona u popma konTposi: KontpoasHas padora (CpaBHEHHE ¢ aHATIOTOM)
Buna xourpos: [luceMeHHbIN
JAupakTuyeckasi exmHuna: 2.4 HaXoUTh 3HAYCHUSI KOPHS, CTETIEHH, Jiorapudma,
TPUTOHOMETPUYECKUX BBHIPAKEHUI HA OCHOBE OIPEEICHUS, UCTIONb3YsI IPU
HE00XOAMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA;
3ansitue(-1):
3.5.2.Ilpaktrueckas padota Ne 9. Penienne 3a1a4 v ynpakHEHU Ha TpeoOpa3oBaHue
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Jorapu(pMUYECKUX BBIPAKECHHI.

3.6.1.Pemenne npocTenmx MOKa3aTeIbHbIX YPABHEHU.

3.6.5.Pemienue npocrenx JorapupMuuecKux ypaBHEHUN

8.1.5.ITpakTnueckas padora Ne 16 : Pemenue 3a1a4 v ynpa>xHEeHH Ha COOTHOLIEHUE
MEXIy TPUTOHOMETPUUECKUMH (PYHKIHSIMH OJHOTO apryMEeHTa

8.1.6.UeTHOCTh M HEUETHOCTh TPUTOHOMETPUUECKHUX (DYHKITHIA.
8.1.7.IIpakTuueckas pabora Ne 17 : Pemenue 3aganuii Ha IPUMEHEHUE YSTHOCTH U
HEYETHOCTH TPUTOHOMETPUUECKUX (PYHKIIHI

8.1.8.HaxoxxneHnue oIHON TPUTOHOMETPUYECKOMN (HYHKIIUU IO 33JaHHOMY 3HAYCHHIO
JIPYTOU.

8.3.1. Tpuronomerpruyeckne PyHKIIMU ABOMHOIO apryMeHTa

8.3.2. Tpuronomerpruyeckue (PyHKIIMU MOJTOBUHHOTO apryMeHTa
8.3.3.IIpeoOpa3zoBanre BhIPAXKEHHM ¢ MOMOIIbIO (POPMYJT IBOMHOTO U MTOJIOBUHHOTO
apryMeHTa.

8.4.2 Pemenue 3aa4 v ynpaKHEHU Ha MpeoOpa3oBaHUs MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIMI B CyMMY U Pa3HOCTb, 1 HA000pOT
8.4.3.ITpeoOpa3zoBaHre MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH.
8.5.1.CBoiicTBa u rpaduku QPyHKIMIA y=sin X; y=Cc0s X

8.5.2.Pemenue ynpaxxHeHu Ha CBOICTBA U Tpaduku GyHKINMA, y=Ssin X; y=COS X
8.5.3.CpoiicTBa 1 rpaduku QyHKINHN y = tg X; y = ctg X

8.6.1.IIpocrelinve TPUrOHOMETPUUECKUE YPABHEHUSI.

8.6.2.PenieHne TpUrOHOMETPUYECKUX YPABHEHUM, CBOJSAIINUXCS K IPOCTEUILINM.
3aganme Nel

Boinonnaute 3aganus (OJUH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUSA):

1) IlepeBeuTe 3HAUEHUS TPATYyCHONM MEPHI YIJIOB B PaJUaHHYIO:
30°, 80°,135°, 146°.
3T St
[Tepepenure B IPpagvCHYIO MEPY: —, —
2 3 3

OnpenenHTe 3HAKH BEIpa:KeHHH
sin115” - cos 267"
, sin(-243°)-cos100°
T St

HafigHTe Ha 9HCIO0BOH OKPYKHOCTH OYKH: D
4)

S
fa
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OueHKa Hlokazamenu OUEHKU

3 Pemenn! nBa 3amaanus

Pemensl Tpu 3anaanus

5 Pemensl yeTeIpe 3anaanus

JupakTuyeckas efMHULA: 2.6 BBINOJIHATH IPe0oOpa30BaHUsl BbIPAXKEHUHN, MPUMEHSIS
(opMyJIbl, CBSI3aHHBIE CO CBOMCTBAMM CTENEHEH, JTorapu(pMoB, TPUTOHOMETPUYECKHUX
(byHKIU;

3ansaTue(-11):

3.5.2.Ilpaktrueckas padota Ne 9. Penienne 3a1a4 v ynpakHEHU Ha TpeoOpa30BaHUe
Jorapu(pMHUUECKUX BBIPAKECHUM.

3.6.1.PemieHre npocTerilnx MOKa3aTeIbHbIX YPABHEHU.

3.6.2.PemieHure noka3aTelbHbIX YPABHEHUM, CBOASIIIIMXCS K TPOCTEHIIUM.
8.1.2.Pemenue 3ajanuii Ha oNpe/eieHUe rpajyCHON U paluaHHON BEJIMYUHBI YTIIOB.
CuHyc, KOCUHYC, TAHI'€HC, KOTAHT€HC JEHCTBUTEIBLHOTO YHCIia

8.2.1.@opmyIibl CIOKEHHUS.

8.2.2.@opmyIibl PUBEICHUS.

8.2.3.Pemenue 3aa4 ¥ ynpaKHEeHU Ha MpUMEHEeHHE (POPMYIT CI0KEHUS U IPUBEICHUS.
8.4.1.1TpeoOpa3zoBanus NPOU3BEICHN TPUTOHOMETPUUECKUX (PYHKIIUI B CyMMY U
pPa3HOCTh, U HA00OPOT

8.4.2.Pemenue 3aa4 1 ynpaXHEHU Ha MpeoOpa3oBaHUs MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIIHI B CyMMY U Pa3HOCTh, 1 HA00OPOT

8.4.4 Pemenue 3a7a4 ¥ yIpaxkKHEHUN HAa MPeoOpa30BaHKE MPOCTEHIIINX
TPUTOHOMETPHUUYECKHUX BBIPAKECHHI.

3aganue Nel
PemuTe (01MH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHMUS):

: 1
Ha#finure cosx, fgx., cfgx, eclIH SINx = _E (4 yeTBepTH)

1)
1 37
BrruucnnTe sin 2o, cos 2a, costt=-—gumn se<=
2) E ~ €eCIh __ .. -
Ouenka Ilokazamenu ouyenku
3 Pemieno 3aganue 1).
4 Pemeno 3amanue 1), BEIYUCIEHO 3HAUYCHUE SIN O y3 3ananus 2).
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5 Pemeno 3amanue 1), Beraucneno 3Hauenne SULG y3 sananmsa 2).

BBIYMCJICHBI 3HAYCHUA S 2"1" ca3 Eﬂ:

* U3 3a/1aHUs 2)

JAunakTnyeckasi exuauua: 2.18 pemars palmoHaibHbIe, IOKa3aTeIbHBIE,
norapuMUIeCcKre, TPUTOHOMETPUUECKUE YPABHEHMSI, CBOJISAIINECS K THHEWHBIM U
KBaJ[paTHBIM, a TAK)K€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

3ansaTue(-s1):

6.1.1.0cHOBHBIE TOHATHUS KOMOMHATOPUKH.

3ananue Nel

PCIHI/ITe ypaBHeHI/IH (O,ZII/IH N3 BO3MOXHBIX BapI/IaHTOB BaHaHI/I}I)i
2sinx—1=0

1)

z)lﬂn‘x+3cmsx—3==m

3)sinx+cosx=0

Ouenka Ilokaszamenu oyenku
3 Pemeno ogHo ypaBHEHUE
4 Pewrensl n1Ba ypaBHEHUS
5 Pemens! Tpu ypaBHEHUS

2.9 Texymnii koutpoJsb (TK) Ne 9
Tema 3ansaTus: 9.2.9 BeimonHenne KoHTpoJibHOM paboThl Ne 9 o Teme "CBoiicTBa 1
rpaduku GyHKIMA"
Meton u popma konTpoasi: KonrponsHas padota (MHbopMalMOHHO-aHATUTUYECKUI)
Buna kourpos: [luceMeHHbIN
JAnpakTnyeckasi exMHUNA: 2.8 BHIUUCIATH 3HAYCHUE (PYHKIIUU 110 3aJaHHOMY
3HAQYEHUIO ApTryMEHTA MPU Pa3IMUHbIX cloco0ax 3aanus (QyHKIUU;
3ansaTue(-11):
9.1.1.®ynkuuu. O61acTh ONMPEACICHUS U MHOKXECTBO 3HAYCHUH.
3aganue Nel
(OnuH 13 BO3MOKHBIX BAPUAHTOB 3aJjaHUs):

1 ITyems f(x)= 3,1;3 — 6. Hataure f(l}
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2

} X" —x+2
Hafinure, kakoe sHa4eHHE QYHKIHA ) = 1 [IPHHHMAaeT I[IPH
x —_—
x=—3:
2
u y=—
3 Ha#inure 001acTs onpenencHHd QVHKITHH: x—1
A Ha#noure o01acTe onpeneleHHd QVHELHH:

y=A10x-5

Ouenka Ilokazamenu oyenxu
3 Pemensl 1Ba 3anaHus
4 Periens! Tpu 3agaHus
5 Pemens! yetkipe 3anaHus

Munaktuyeckas equuuna: 2.10 ctpouts rpadMku H3y9eHHBIX (PYHKITUH,
WJUTIOCTPUPOBATH 10 TpadKy CBOMCTBA AJIEMEHTAPHBIX (QYHKITUN;

3ansaTue(-s1):

8.1.3.3HaKku u 3HAUYEHUS CUHYCa, KOCUHYCA, TAHT'€HCA U KOTAHI'€HCa

8.3.1. Tpuronomerpruyeckue PyHKIIUU ABOMHOIO apryMeHTa

8.6.5.1TpocTeliiire TpPUroHOMETPUIECKUE HEPABEHCTBA.

9.1.3.Ilpaktuueckas padota Ne 19. Pemenue 3aanuii Ha ornpe/iejieHue CBOMCTB
(GyHKLIMH.

9.1.5.I'paduueckas unTepnperanus rpapukoB QyHKIUN.

9.1.7.06parubie pynkuun. O61acTh onpeneneHust 1 00JacTh 3HAUYEHUNH 00paTHOM
byukun. ['padux o6patHOil PyHKIMH.

9.1.8.Apudmernueckue oneparuu Hag GyHKIUIMA. CiioxHas GyHKIHS (KOMITO3HITHS).
3ananue Nel

. 1
sl I_E [—2}‘1';”1']

O0603HaYbTE BCE KOPHU YPAHCHUS Ha TIPOMEKYTKE Ha
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rpaduxe:

= F

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokaszamenu oyenku
3 Halinen oquH KOpeHb ypaHEHUs
4 Haiinens! 1Ba KOpHS ypaHEeHUs
5 HaitneHsl Tpu KOpHs ypaHEeHHs

JAupakTudeckas eqmHUNA: 2.9 onpeaensTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKITHA,
WUTIOCTPUPOBATh UX Ha IrpaduKax;

3ansaTue(-1):

9.1.4.I1lpomexyTku Bo3pacTaHus U yObiBaHus pyHkuuu. Hanbonbllee u HauMeHbliee
3HauY€HUs (PYHKIUHU, TOUYKU FIKCTPEMYyMa.

9.1.8.Apudmetnueckue onepaunuu Haa PyHKuusIMU. CrioxHas QyHKIUS (KOMITO3UITHUS).
9.2.1.CrenenHast QyHKIIHS.

3aganue Nel
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OmummuTe (QyHKUHIO, rpa@HK KOTOPOH H300pakeH Ha PHCYHKe

}"‘

1) ykakuTe obnacTe onpeaeneHua;
2) yKaKMTe MHOXECTEO 3HaYeHWH,
3) ABNAETCA N PYHKUWA YETHON MNU HEYETHOW?

4) YE2AHWUTE NPOMEHKYTKN BO3pacTaHna W }"ﬁbIE-E!HIf"IH.

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu ouenku
3 YkazaHbl Ba CBOIMCTBaA
4 VYKkazaHsl TpU CBOKCTBA

5 YKa3aHbl YETBIPE CBOMCTBA

Junaktudeckas equauna: 2.11 ucnonap30Bath MoHATHE QYHKIIUMK 7151 OIUCAHUS U
aHaJu3a 3aBUCUMOCTEN BEJINYUH,;

3ansitue(-s1):

8.6.5.Ilpocreiime TPUroHOMETPUIECKUE HEPABEHCTRBA.

9.1.6.11pumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PeaibHBIX MPOIECCaX U SIBJICHUSX.
3apanue Nel
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1. Ha pucynke | TOuKaMH NOKa3AHA CPEIHECYTONHAA TeMIepaTypa Bhalyxa Kasapih neHs
¢ 1T woafipa no 5 gexadps. [1o ropeaciTand yKassBanTen UHCIa MECHiE, No BepTHEE -
JH — Temnepatypa b rpagveax Llenscus. Lo HarnsainocTd TOUKA cOeTHHERsE JHHEEE.
Henonbaya rpaduk, onpeieinTe HaR0o LYK CPeIHeCYTOMHY D TEMIEPATY[Y B NepHoLC

22 poRGpa no 3 feaips.

3 .j'l E.l Fow -
2 ) LT
I \-_- i -
0 I f . '.:=
P A R Yo [ BB
LT e o
Puc. 1.

Mopalok BHNOAHEHHA 30AHHA

| [Mpounraime Texet

2. OnpedeanTe, HaMeneHse Kakoll BeHYHHBlL XapakTepHIYeT rpadmy.

FANAYH.

3. Hafunre weny AeAeHss 00 BepTHEAIM,

4. Braneaute nepHol
o, Onpepeawre HARG

. JaMHWNHTE OTRET,

EpeMeHH, O KOTODOM MEDPHTCR B 33.0a4e.

LR I:.I'I-r.':l i.'FH;.'J,HEC}'T-I’.I"lI I:r'l-lffl TEMI I rATY RN

MakcuMaJIbHOE YKUCIIO 0aJIOB - 2

2. Onpeseawre no rpadmky (o, puc. 2) LARHY NPOMEAYTRA, 1A KOTOPOM IHAYEHHA y1K-
wae y = f(x) Oyayt He Oodkiue —2

¥

Puc. 2.

MakcuMalibHOE YKUCJIO 0aJUIOB - 3
(0IMH U3 BO3MOYKHBIX BAPUAHTOB 3aJIaHMUS )

Ouenka

Hokazamenu OUEHKU
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3 CyMMapHOe 4rciio HaOpaHHBIX 0asuIoB -3

CyMmMapHoe uncio HaOpaHHBIX OaisioB 4

5 CyMMapHOe 4rciio HaOpaHHBIX 0auIoB -5

JupakTudeckasi exmHuna: 2.12 ucronab3oBaTh IPUOOPETCHHBIC 3HAHUS M YMCHUS B
IPaKTUYECKOMN AEATEIbHOCTU U MOBCEIHEBHOM MKU3HU: ISl OMUCAHUS C IIOMOILBIO
GyHKIMA pa3TUYHBIX 3aBUCUMOCTEH, MIPEACTABICHUS UX IpaQUUeCcKu, HHTEPIPETaun
rpaduKoB.
3ansaTue(-1):
8.6.6.BbinosiHeHne KOHTPOsIbHOU padboThl Ne 8 o Teme « TpuroHoMmerpus»
9.1.6.11pumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PeaibHBIX MPOIECCAX U SIBJICHUSX.
3aganme Nel
(CHna nmepeMeHHOro 3JeKTPHUYeCKOro TOKA ABJIAETCA (DYHKIHEH,
3aBMCAINEH OT BpeMeHH, ¥ Bolpaskaerca (GopMyIoH

I = A sin (0! + ©),

rje A — aMIIJIUTV 14 HOJ’IEE!E_HHH, ) — 4acToTa, ¢ — Ha4dYalnbHAadA

thaaa.
I

A=2, w=1, ¢=

i

3anumure GopmyiTy AJisi TOCTPOEHUs TpaduKa ¢ UCIIOJIb30BAaHUEM YHCIICHHBIX 3HAUCHHI
BEJIMYWH
B BUjie y = f(x).

y N V=sin X
VYKaxxkute BUIIbI MPOCTEHIINX MPeoOpa30BaHMU BCIOMOTraTeIbHOTO rpaduka - ,
HEO0XOIUMBIE
JUISl IOCTpOEHHUsI rpaduKa MOTy4YEeHHON QyHKIUU.
(OZIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUS )
Ouyenka Ilokazamenu oyenxu
3 3ammcana ¢popMyia s TOCTPOSHUS TpaduKa C UCTIOIB30BaHIEM
oo T
51N X ——

YHCJICHHBIX 3HAYCHUN BEJIUYUH y=
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4 3anucana ¢popMya sl TOCTPOEHUS Tparika ¢ UCIIOIb30BaHUEM
o T
510 X ——
YUCJICHHBIX 3HAYCHUN BETUYNH Y= 4

VYka3zaH OJIMH BHJ TPOCTECUIITUX MPEOOpa30BaHUI BCIOMOTATEIHHOTO

V=sinx y
rpaduxa - JUTSl IOCTPOEHHUSI rpaduKa Moay4YEeHHON

byHKIUA. (CABUT BCIOMOTATENHHOTO rpadka BIPABO BIOJIb OCH 0X
T

—_—

ma 4 wm pacTsKEHUE BCIIOMOTaTeIbHOTO Tpaduka B 2 paza BIOJb
ocu oY)

5 3anucana gopmyra sl TOCTpOeHUsI rpaduka ¢ UCTIOIb30BAHUEM

S T
51N X ——
YHCJICHHBIX 3HAYCHUI BEIHMYUH Y=
VYka3zaHbl 2 BUJIa TPOCTEUIINX MPeoOpa3oBaHUil BCIOMOTATEIHLHOTO

V=s5in X y
rpaduxa - JUTS IOCTPOEHMSI rpadrKa MOTydeHHON

byHKUIUU. (CABUT BCIOMOTraTebHOTO rpaduka BIPaBO BIOJIb OCH 0X
T

[T

ma 4w pacTsKeHUE BCIIOMOraTeabHOro rpaduka B 2 pasza BI0JIb OCU
oY)

2.10 Texkymmit kourpoJs (TK) Ne 10
Tema 3ansitusi: 10.2.6.BeinonHenne koHTpoiabHOM padoTsl NelO o Teme
«MHOrorpaHHUKN»
Metoa u popma kouTpoJs: [Ipaktudeckas padora (MubopmarmoHHO-aHATUTHIECKUT)
Buna koutpoJs: [lnceMeHHbIN
JAunakTuyeckas equHuna: 2.29 ctpouTh NpoCTEHIIINE ceueHus Ky0a, Ipu3MBl,
NUPaMU/IbI;
3ansitue(-s1):
10.2.2.Ceuenue kyb6a, mpu3MBbl.
10.2.4.Pemienue 3aa4 Ha MOCTPOCHUE CEUCHUIN B TUPAMHUJIE.
3apanue Nel
[ToctpouTts ceuenue kyba miockoctbio MBIK
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(0IMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

Bl.

Ouenka Ilokazamenu oyenku

3 [TpoBeaena npsamas BIM no nepceuenus ¢ pedpom AB. [Tonyuennas
TOYKa coeuHeHa ¢ Toukon K.:

4 [TpoBenena npsimast BIM no nepceuenus ¢ peopom AB. [Tonyuennas

TOYKa coeJMHeHa ¢ Touko K 1 nmpoiomkeHa 10 nepcedeHus ¢
pe6pom BC. Ilosyuena HoBast Touka. ITa TOYKA COSUHEHA C TOUYKOU
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[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
B1. O6o3na4ens! nosydyeHHbie Touku Ha peopax AD u C1C.
3alITPUXOBAHO CEYCHHUE.

JAupakTuueckas exuHuua: 2.23 pacrno3HaBaTh Ha YePTEKaX U MOJACIAX
MPOCTPAHCTBEHHBIE (DOPMBI;

3ansTue(-1):

10.1.4.HaxoxieHre 371€eMEHTOB U IUIOLIA I TOBEPXHOCTU MPU3MBI.
3aganue Nel

1. Cpean miobpakennbix e Buibepure, re KOTopbie
HEIHIOTCH II[!H!.‘HH\IH

5 0B d

A/l

Ouenka

Hokazamenu OUEHKU

VYka3zansbl 1Ba HOMepa u3 yethipex (1,6,7,8)
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4 VYka3zanbl Tpu HOMepa U3 uethbipex (1,6,7,8)

5 VYkazansl ueTbipe Homepa u3 yetbipex (1,6,7,8)

JAunaakTuyeckasi efuHULA: 2.28 BBIOIHATh YEPTEXKU 10 YCIOBUIM 3a1a4;
3ansaTue(-11):

5.1.18.Brinoninenre KOHTPOJIbHOU paboThl No 5 o Teme «KoopanHaThl U BEKTOPBD
10.1.4.Haxox1eHre 3IEMEHTOB U IUIOIIAIA TIOBEPXHOCTHU MIPU3MBI.

3aganue Nel

Pewmnts 3a1auy, NOCTPOUTH YEPTEK.

(OIMH M3 BO3MOYKHBIX BAPUAHTOB 3aJIaHNSA)

B npasuabHOR 4YeTBIPEXYroJibHOH NHpaMuje

SABCD touka O — neHTp ocHoBaHMA, S — Bepuin-

Ha, SC = 13, AC = 10. Haiianre puicoty nmpa-
MHILL

Ouemca Hokazamenu OUEHKU

3 [ToctpoeH yeprex K 3aaaue, 3anucana (popmya Jisl BBIYUCICHUS
BBICOTHI TUPAMH/IBI

5

A L

4 [TocTpoen ueprex K 3a1aye, 3anucana (popmyJia 11 BBIYUCICHUS
BBICOTBI TUPaAMUbI

5

C
A 'y

Y CTaHOBIIEHO, UTO B OCHOBaHWM NTUpaMUbI - KBaapat. Halneno
3HAYEHHE MOJIOBUHBI TUATOHAIM OCHOBAHMUSL.
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5 [TocTpoen ueprex K 3amaye, 3anvucana Gopmyia st BBIYUCICHUS
BBICOTHI TUPAMUIbI

A)

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

3HAYCHHUC ITOJIOBHHBI AUAaroHaJin OCHOBaHMA.
Brruucnena IOJINHA BBICOTHI ITMPAMHABI.

JAunakTnyeckasi exmHuna: 2.34 BeIYUCICHUS 00BEMOB U IUIONIAACH TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUYECKUX 3a]1a4, UCIIOJIb3Ys MPU
HEOOXOJIMMOCTH CIPABOYHUKU U BHIUYUCIUTEIbHBIC YCTPOUCTBRA.

3ansaTue(-11):

10.1.10.ITpakTrueckas padota Ne 23: Pemienue 3a1a4 Ha HaX0XKJASHHUE TUIOIIAAN
MMOBEPXHOCTHU MTUPAMU/IBI.
3ananue Nel

Pemuth 3aauy (oAMH U3 BO3MOXKHBIX BApUAHTOB 3aJIaHUs):

TpunarvHHBEIX Ky0a ¢ pedpaMH 3 cM. 4 CM H 5 ¢M NIepellTaBlIeHb] B OOHH KVO.
Karxyvio 11HHY HMeeT pedpo 3Toro Kvda?

Ouyenka Ilokazamenu oyenku
3 Brranciena cymma 066eMOB Tpex KyOoB.
Brruncnena cymma o0eMOB Tpex Ky0oB. 3anucana ¢popmyiia oo0bema
KyOa
5 Brraucnena cymma 00peMoB Tpex KyOoB. 3anucana ¢popmysa oobema

Ky0a. Beruncneno pedpo mosiydeHHOro Ky0a, Kak KOpeHb KyOudecKuit
13 CYMMBbI 00BEMOB TpeX KyOOB

JInpakTuyeckasi exmHUNA: 2.24 COOTHOCHTh TPEXMEPHBIC O0OBEKTHI C UX OIMHMCAHUSIMH,
U300paKEHUSIMU;

3ansitue(-s1):

10.1.7.IIpaktuueckas padora Ne 22 PemieHue 3aa4 Ha HAXOXKJISHUE TUIONIAIN
MMOBEPXHOCTH Tapajuiesienuneaa u Kyoa.

10.2.5.Pemenue 3a1a4 v yIpa)xHEHA HA IOCTPOEHNUE CEYEHU B MHOIOTPAHHUKAX.
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3apanue Nel
OTBeThTE HA BONPOCHI:

1.

MHOI‘OYFOJIBHI/IKI/I N3 KOTOPBIX COCTABJICHBI
MHOTOI'PAaHHHUKH — OTO ...

[lepnienauKynsip, MPOBEICHHBIA U3 KAKOW-
HUOY/Ib TOUYKH OJTHOTO OCHOBAHHUS K
IJIOCKOCTH APYTOTO — 3TO ...
MHOTOTPaHHHKA

TpeyronbHas npuzma

3.

B TpeyrosbpHOM pu3Me MOKHO NPOBECTH
JIAAarOHAJIb.

B ocHOBaHMU TpeyronbHOU MPU3MBbI MOKET
JeKaTh PaBHOOEIPEHHBIN TPEYTONbHUK?
(ma, Her)

B npaBunpHOM TPEYroapHON IPU3ME B
OCHOBAHHH JICKHT .....

TpeyronpHas npu3Ma UMEET ....pedep
bokoBbI€ rpaHy IPSAMOU TPEYTOJIBHOU
IIPU3MBI. ..

Eciu B 0CHOBaHMM IPSIMOM IIPU3MBI JIEKUT
IIPaBUJIBHBIA MHOT'OYTOJIbHUK TO IPU3Ma
Ha3bIBACTCH. ..

UeTslpexyroJibHas pu3Ma

10. B ocHOBaHUU YETHIPEXYTOJIbHOU MPU3MBI
MOJXKET JIe)KaTh poMO? (112, HET)
I1. CKoJIBKO BEpIIUH UMEET KyO?
Ouenka Ilokazamenu oyenxu
3 JlaHbI OTBETHI HAa 5-7 BOIIPOCOB
4 Jlanbl oTBETHI Ha 8-9 BOIIPOCOB
5 Janb!1 orBeThl Ha 10-11 Bompocos

2.11 Texkywmmii koutpoJas (TK) Ne 11

Tema 3anaTus: 12.2.5.Beinonnenue koHTpodbHOU paboTsl Ne 12 no teme "U3mepenust B
reomeTpun'.

Meton u popma kouTposi: Konrponsnas padota (MHbOpMaIMOHHO-aHATUTUYECKHI )
Buna kontpoJs: [lnceMeHHbIN

JAupakTuyeckas equauna: 2.27 nzo0paxaTh OCHOBHbIE MHOTOI'PAHHUKHU U KPYTJIbIe

Telna;
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3ansaTue(-1):

10.1.1.ITonsiTe MHOTOTpaHHUKOB. Bepinnel, pedpa, rpaHi MHOTOTpaHHUKA.
MHororpaHHbie yTiibl. BBITyKIIble MHOTOTPAHHUKHU.

10.1.2.ITpaktrnueckas padora Ne 21 Pa3BepTka MHOTOIrpaHHHUKOB.

10.1.3.1Ipu3ma npsAmas u HakioHHAs. [IpaBunbHas npusma.

11.1.5.111ap u cdepa, Ux cedeHHs.

11.1.7.Pemenue 3ama4d mo teme "KacarenpHas mIockocTh K cepe”

11.1.8.Pemienue 3agaHuii Ha MOCTPOCHUE OCEBBIX CEUCHUI U CEUEHUM, NapaslIelIbHbIX
OCHOBAHMIO.

11.2.1.13y4yenune popMyasl IIIOMIAAN TOBEPXHOCTEH IMIMHApPA U KOHYCA.
11.2.4.BeimosiHeHre KOHTPOJIbHOUM padoThl Nel1 o teme "Tena u moBepxHOCTH
BpaleHus'".

12.1.3.®@opmyinbl 00beMa KyOa, IpsIMOYTOJIbHOTO Napajlieienuneaa.
12.1.4.Tlpaktuueckas padota Ne 27: PemieHue 3aja4 Ha HAXOXK/JICHUE 00beMa MUPAMUIBI.
12.2.1.®opMynbl 00beMa HIUIUHAPA U KOHYCA.

12.2.2.Pemienue 3a1a4d Ha onpejieiieHue 00bema IUINHIpa U KOHYCa. .
12.2.3.ITpaktrueckas padota Ne 28: @opmyrisl 00beMa mapa v miomaand chepsl.
3aganue Nel

[Ipoiitu Tect (MpaBMIbHBIN OTBET 1 Gasn):

ctp. S1uz 112



1. Kakas pHrypa HaX0OHTCA B OCHOBAHHAX IHIHHIpPA:

a) cepa;
0) KpyT:
B) 3LIHIC.

2. HasoBHTe 0Tpe3ok. KOTOPLIH ABIAETCA PAIHYCOM M THHIPA:

e

b M )
: A a) O2A1;
8) 0201,
B) A3Al.

m ...
'“ '.;j.z 1
o o o

3. ¥KamHTe Ha PHCYHEKE 00PasyHOIIYIO ITHIHHIpa:
a) O10z;
0) AxAs;
B) A1A3.

4. BricoTa HHIHHIpA 3TO!

a) paccTOAHHE MEETY MIOCKOCTAMH €ro OCHOBaHHIA;
0) oTpe3oK, KOTOPEI cOeTHHAET JBE MHO0EIe TOYKH OCHOBAHHII;
BE) OTpe30K. KOTOPEIH coeTHHAET NEHTp KPYTa ¢ Tr0dol ToukoH NHIHHIpa.
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5. Kakasa ¢durypa ABIA€TCA OCBI0 HHIHHIPA?

a) mpaMaa 010z;
0) otpesor 0102;
E ) 0Tpe3ok A1Al.

0. PaBHOCTOpOHHHH IHIHHIAP — 3T0 HHIHHIP, ¥ KOTOPOTro:

a) 00pasyrollad paBHAa BEICOTE:

0) pagHyc OCHOBaHHA paBEH BBICOTE LIHIHHIpPA;
E ) ZHaMeTp OCHOBaHHA PaBeH BEICOTE LIHIHHIpPA.

7. Kakaa durypa AB1deTca oCHOBaHHEM KOHYCa:

a) OKpPVAHHOCTE;

0) KpyT;
E ) 37LTHIIC.

8. HasoBHTe oTpe3oK, KOTOPBIH ABTACTCA paIHycoM KOHYycCa:

9. VkamuTe Ha pHCYHKE 00pasyIOMIyIO KOHYCa:

a) S0O;
o) SC;
B) CB.

a) CB
6) CO
B) SA

Ouenka

Ilokazamenu OUEHKU
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3ananue Ne2
[Ipoiitu Tect (mpaBuiIbHBIA OTBET 1 Oan):
1. Kakas purypa HaxoIHTCA B OCHOBAHHAX ITHIHHIPA:

a) cepa;
0) KpyT:
B) 3IHIC.

2. HasoBHTe OTpe3oK. KOTOPBIH ABIAETCA PAOHYCOM LHIHHIPA:

.
N 5
[ a) O2A1;
6) 0201
B) A3Al.
s T
. i T
ﬁ:‘t'-"__;'_-.ai;

3. VkaxHTe Ha pHCYHKE 00PasyHIIYIO [IHIHHIpA:

a) O10z;
0) AxAsz;
B) A1A3.

4. BrlcoTa IHIHHIpA 3TO:

a) paccTOSHHE MEXTY MIIOCKOCTAMH £I0 OCHOBaHHI;
0) oTpe3okK, KOTOPEI COeIHHACT qBE THOOLIE TOMKH OCHOBAHHII;
BE) OTpe30K. KOTOPEIH coeTHHAET NEHTP KPYTa ¢ Tr0dol Toukol NHIHHEIpa.
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5. Kakasa ¢durypa ABIA€TCA OCBI0 HHIHHIPA?

a) mpaMaa 010z;
0) otpesor 0102;
E ) 0Tpe3ok A1Al.

0. PaBHOCTOpOHHHH IHIHHIAP — 3T0 HHIHHIP, ¥ KOTOPOTro:

a) 00pasyrollad paBHAa BEICOTE:

0) pagHyc OCHOBaHHA paBEH BBICOTE LIHIHHIpPA;
E ) ZHaMeTp OCHOBaHHA PaBeH BEICOTE LIHIHHIpPA.

7. Kakaa durypa AB1deTca oCHOBaHHEM KOHYCa:

a) OKpPVAHHOCTE;

0) KpyT;
E ) 37LTHIIC.

8. HasoBHTe oTpe3oK, KOTOPBIH ABTACTCA paIHycoM KOHYycCa:

9. VkamuTe Ha pHCYHKE 00pasyIOMIyIO KOHYCa:

a) S0O;
o) SC;
B) CB.

a) CB
6) CO
B) SA

Ouenka

Ilokazamenu OUEHKU
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4-5 npaBUIBHBIX OTBETOB

Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a

4 6-7 MpaBUIIBHBIX OTBETOB
Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a
5 8-9 mpaBUJIbHBIX OTBETOB

Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a

JAunakrnyeckasi exmHuna: 2.31 ucrnonap30BaTh IPU PELIEHUU CTEPEOMETPUUECKHUX
3a/1a4 JIAHUMETPUYECKUE PaKThl U METO/IbI;
3ansaTue(-1):

10.1.7 IIpaktruueckas pabota Ne 22 PereHue 3a7a4 Ha HAXOXKJICHUE TUIONIAIN
MOBEPXHOCTHU Napajljiesienunena u Kyoa.
10.1.8.1Ilupamuna. IIpaBuibHas nupamuga. Y ce4eHHAs: NTUpaMHUIa.
10.2.2.Ceuenue ky6a, mIpU3MBIL.
3aganue Nel

Pemuth 3a1aun (0JMH U3 BO3MOKHBIX BAPUAHTOB 3a/IaHUsA):

. " s
IInomanas OCEBOTO CeUeHHT MHIHHApA pasHa 144 ¢y ©. HadauTe mmomais 00KOBOH
MOBEPXHOCTH IIHITHHIPA.

l.

IU10Iaak €ro MOIHOH 1o ECpPXHOCTH.

.
IT1omaas OCeBOro cedeHHsA PaBHOCTOPOHHEr o KoHyca paeHa 81 cu ~. BeIMHCIHTE

ITHHA paaHyca mapa paeHa ScM. HaHIHTe I1omans ero NoBepXHOCTH.

Ouenka

Hokazamenu OUEHKU

3aganue Ne2

Pemuth 3a1aun (0MH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHUsA):

¥ " s
IInomanas OCEBOTO CeUeHHT MHIHHApA pasHa 144 ¢y ©. HadauTe mmomais 00KOBOH
MIOBEPXHOCTH IIHTHHIPA.

l.

IU10Iaak €ro MOIHOH 1o ECpPXHOCTH.

.
IT10maas OCEBOT 0 CedeHHA PaBHOCTOPOHHEr 0 KoHyca paBHa 81 cu . BeIMHCIHTe

I THHA paaHyca mapa paeHa ScM. HaHIHTe I1omais ero NoOBepXHOCTH.

Ouenka

Hokazamenu OUEHKU
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3 Pemiena oxna 3amaua

Pemiens! nBe 3agauu

5 Pemensl Tpu 3anaun

2.12 Texkymmuit kouTpoJb (TK) Ne 12
Tema 3ausitus: 13.3.9.Pemenue 3a1anuii Ha MOMCK CKOPOCTH TSl TIpOIIecca, 3aJaHHOTO
dhopmyoii u rpaduKoMm.
Metoa u ¢popma kouTpoJsi: [Ipakrudeckas padora (MupopMarimoHHO-aHATUTUYECKU )
Bua konrpoasi: [IuceMeHHbIN
JupakTuyeckas exuHuna: 2.13 HaX0AUTb MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMIA;
3ansaTue(-1):
13.2.3. Tabnuua npou3BOAHBIX.
13.2.4.ITpaktuueckas padora Ne 29: PemieHne npuMepoB Ha HaX0KAEHUE TPOU3BOJIHOM C
MIOMOIIBIO TAOJHUIIBI.
13.3.3.ITocTpoenue rpadpukoB GyHKINNA ¢ TPUMEHEHUEM TTPOU3BOTHOM.
13.3.5.1TpousBoanHbIe 0OpATHON (PYHKIIMU U KOMIIO3UIIUU (DYHKITHH.
13.3.7.Pemienue 3ajaHuii Ha UCTIOJIL30BAaHUE TPOU3BOAHOM ISl HAXOXKJICHUS
HAWTYYIIeTO PEIICHUs B MPUKIIATHBIX 3a/1a4ax.

13.3.8.HaxoxaeHue cKoOpoCTH IS TIpoIiecca, 3a1aHHOro (hopMYyJIol U rpad)uKoMm.
3aganue Nel

1 -ll:l.'ll'.::-':. ACE OnpelcheHAEM NPpon3sQaHORN, HalndWu e NpOMagoidHBIE Y HELMA
a) y=53x"-x"+4, 6) flx)=x*—3x* + 2:

al - . _2x -1
B) fix)=coax — x¥+ 27 4+ 24x; | fiz) = x - sin x; n) fix) gy

(OILI/IH N3 BO3MOJKHBIX BAPUAHTOB BaHaHI/ISI)

Ol{eHKa Ilokazamenu OUEHKU
3ananue Ne2
—ll.].'ll'.::-':. ACH ONpeaeneHWeM NPpoU3BOaAHOH HeaWAKM TS NPOMIS00HBC DY HELHEA
a) y=5" -x*+4; 6) Mx)=x*—3x+ 2;
' - ) _2x -1
B) fix)=cosx — x¥+ 2% 4+ 24x; | flx) = x - 8in x; a) fix) s 2

(OIMH U3 BO3MOKHBIX BAPUAHTOB 33IaHUS)

Ouemca Hokazamenu OUEHKU
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3 Haitnens! Tpu mpou3BOaHbIE

HaiineHsl yeTbipe Iponu3BOAHbIE

5 Haiinensl Bce 5 mpoOM3BOIHBIX

JAunpakTuyeckas exuHuua: 2.14 ucnoiap30BaTh NPOU3BOAHYIO JIJI U3YUYEHUS CBOMCTB
(GyHKITUH 1 TTIOCTPOCHUS TPAPUKOB;

3ansitue(-s1):

13.2.4.Tlpaktrueckas padora Ne 29: PemeHne npuMepoB Ha HAXOXKICHUE MPOU3BOIHOM C
IIOMOIIBIO TAOIHIIBI.

13.2.13.Pemienue 3a1a4 Ha HaXO0XKACHUE YPABHEHNUI KacaTEJIbHbIX.
13.3.1.IIpumeHeHne Npor3BOIHON K UCCIAEAOBAHUIO (DYHKIIMM.

13.3.3.ITocTpoenue rpadukoB GyHKIUNA ¢ TPUMEHEHUEM TPOU3BOAHOM.
13.3.4.Pemienue 3aganuii Ha mocTpoeHne rpadukoB GyHKIUN C MPUMEHEHHEM
MIPOU3BOJHOM.

13.3.8.HaxoxaeHnue CKopocTu Jytsl mpoliecca, 3aaHHoro GopMyIioil u rpadukom.
3aganue Nel

Uccnenyiite GyHKIMIO HA IKCTPEMYMBI (OJIMH U3 BO3MOXKHBIX BAPHAHTOB 3aIaHUS) :
y=x3-3x2

OueHKa Hokazamenu OUEHKU

3aganue Ne2

Uccnenyiite GyHKIMIO HA SKCTPEMYMBbI (OJIMH U3 BO3MOXKHBIX BAPUAHTOB 3aaHUS) :
y=x3-3x2

Ouenka Ilokazamenu ouenku

3 Haiinena npousBogHas1, BHIYUCICHBI KPUTUUECKUE TOUKHU, 00J1acTh
onpeneneHust GyHKIIMU pa30uTa Ha UHTEPBaJIbl MOHOTOHHOCTH

4 Haiinena npousBoiHast, BHIYUCICHBI KPUTUYECKUE TOUKH, 001aCTh
ornpeesneHus GyHKIMU pa30uTa Ha HHTEPBAJIbl MOHOTOHHOCTH.
OrnpeneneHsl 3XHAKU NPOU3BOJHOMN B KaXKIOM UHTEPBAJIE,
0003HaueHO BO3pacTaHue, yobiBaHUE (PYHKIIMK HA UHTEpBaIax

5 Haiinena mponsBogHasi, BBIYMCIEHBI KPUTUYECKUE TOUYKH, 00JIaCTh
orpeaencHus PyHKIMH pa30uTa Ha HHTEPBaJIbl MOHOTOHHOCTH.
OmnpeneneHbl 3XHAKK TPOU3BOJAHON B KaXKJI0M UHTEPBAJIE,
0003HaYeHO BO3pacTaHKe, YObIBaHUE (PYHKIIMU HA MHTEPBAJIAX.
OmnpeneneH BUJ IKCTPEMYMa, BBIYUCIEHBI MAKCUMYMbI, MUHUMYMBI
byHKIIIU
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JupakTudeckasi exMHUNAa: 2.15 npuMeHsITh TPOU3BOIHYIO JJIs IPOBEICHUS
MPUOIMKEHHBIX BBIUUCIICHUH, pelllaTh 3aja4i MPUKIIAIHOTO XapaKTepa Ha HAXO0XKCHUE
HauOOJIBIIEr0 U HAMMEHBILIETO 3HAYCHHUS;

3ansaTue(-1):

13.3.2.hccnenoBanrie PyHKUUN C TOMOLIBIO POU3BOJHOM, TOCTPOECHUE IPAPHUKOB C
MIPUMEHECHUEM MPOU3BOTHOM.

13.3.4.Pemenue 3aqanuii Ha TocTpoeHUE TpaduKoB PYHKITUN C TPUMEHEHUEM
MIPOU3BOJHOM.

13.3.6.1Ipumepsl HCIOB30BAHUS POU3BOAHOM ISl HAXOXKAEHUS HAWITYUYIIErO PEIICHHUS
B [IPUKJIA/IHBIX 33/1a4ax.

13.3.7.Peuienue 3ajaHiii Ha UCTI0JIb30BAHUE TPOU3BOAHOM JJIs1 HAXOXKICHUS
HAWJIYYIlIETO PEUICHUS B IPUKIAIHBIX 33/1a4ax.

13.3.8.HaxoxxaeHue CKopocTu Jyisl MpoLecca, 3aJaHHOro GopMysion U rpaukom.
3apanue Nel
Haiinute Hanbosiblliee 1 HAMMEHbIIIee 3HaYeHUE (PYHKIIUM Ha 38JJAHHOM OTPE3Ke
(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3aJ]aHUS ):

flx)= %x4—2f+ 1, xe[-13]

Oueuka Ilokazamenu OUEHKU

3aganue Ne2
Haiinute Hanbosiblliee 1 HAMMEHbIIIee 3HaUeHEe (PYHKIIUK Ha 38JJAHHOM OTPE3Ke
(0JIMH U3 BO3MOKHBIX BAPUAHTOB 33JJaHUS ):

flx)= %x4—2f+ 1, x=[-13]

Ouelma Ilokazamenu OUEHKU

3 Haiinena npon3BoiHast, BHIYUCICHBI KPUTUIECKUE TOUKH, 001aCTh
ornpeseneHus GyHKIMU pa30uTa Ha HHTEPBAJIbl MOHOTOHHOCTH.
OrnpeneneHsl 3XHAKU NPOU3BOJHOMN B KaXKI0M UHTEPBAJIE,
0003HaYeHO BO3pacTaHue, yObIBaHUE (PYHKIIMM HA UHTEpBaIax

4 Haiinena npousBoiHast, BBIYMCIEHbl KPUTUYECKHUE TOUKH, 001aCTh
onpeaeneHus PyHKIUU pa30uTa Ha HHTEPBAJIbl MOHOTOHHOCTH.
OnpeneneHbl 3XHAKK TPOU3BOJAHON B KaXKJI0M UHTEPBAJIE,
0003Ha4YEHO BO3pacTaHue, yobiBaHue (yHKIIMU Ha UHTEpBaJIax.
OmnpeneneH BUJ 3KCTPEMYyMa, BBIYUCIEHBI MAKCUMYMbI, MUHUMYMBI
byHKIIIH
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5 Haiinena npon3BogHas1, BEIYUCICHBI KPUTUUECKUE TOYKH, 00J1acTh
onpeneneHus: GyHKIIMU pa30rTa Ha UHTEPBAJIbl MOHOTOHHOCTH.
OnpenesieHbl 3XHAaKW MPOXU3BOIHON B KAKJOM UHTEPBAJIE,
0003HaYeHO BO3pacTanue, yobiBaHue (GyHKIIMU HAa HHTEpPBaJlax.
Onpenenex BU SKCTPEMYMa, BBIYUCIEHB MAKCUMYMbl, MUHUMYMBI
byHKUIUU.

Brruncnensl 3HaueHust QyHKIIMK HAa KOHIIAX MPOMEXKYTKA, YKa3aHbI
HauOoJbIIIEE U HAUMEHbIIIEE 3HAUCHUS (DYHKIUU

JAunakTnyeckasi exmHuna: 2.33 ucCronab30BaTh TPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOMN eI TEILHOCTH M TTIOBCETHEBHOM KU3HU: JIJI UCCIEIOBAHUS
(MoIeTMPOBaHMS ) HECIOKHBIX MTPAKTHUYCCKUX CUTyaIlMid Ha OCHOBE M3yYCHHBIX (PopMyII
U CBOMCTB (uryp;
3ansaTue(-s1):
9.2.7.Ilpaktuueckas padota Ne 20: Pemenue 3amannii Ha mpeoOpazoBaHue rpaduKoB.
10.2.4.Pemienure 3a71a4 Ha MOCTPOCHUE CEUCHUIN B TUPAMHUJIE.
3apanue Nel

B kakoii Touke KacareynbpHas K KpuBo y = X 2 - 1 oOpasyer ¢ ockto ox yroi 45 rpaaycoB?

Ouenka Ilokazamenu oyenku
3 Jlano nonsaTue yrioBoro kodgdunueHTa npsmoii: k = tg A. Haiinena
IPOU3BOIHAS
4 JlaHo moHsTHE yriioBoro koddgduuuenTa npsmoit: k = tg A. Halinena

MIPOU3BO/IHAS, HAMJIEHO 3HaYEHUE apryMeHTa X, mpu kotopom k = 1.

5 Haiinena Touka, B KOTOpOU KacaTeJabHAst K KpUBOM Yy =X 2 - 1
o0OpasyeT ¢ 0cbio 0X yroi 45 rpaaycos.

JupakTudeckasi exmHuIAa: 2.22 UCIoIb30BaTh NPHOOPETCHHBIC 3HAHUS M YMCHUS B
MPAKTUYECKON JEATENbHOCTH U MOBCEAHEBHOM KU3HU: ISl TOCTPOCHHUS M UCCIEAOBAHUS
IPOCTEUIINX MATEMATUYECKUX MOJICIICH.

3ansitue(-s1):

10.1.1.TlonsiTue MHOTOrpaHHUKOB. BepimHbl, pedpa, rpaHd MHOTOTPaHHUKA.
MHororpaHHbie yTiibl. BBITTyKIIble MHOTOTPAaHHUKH.

13.3.6.11pumepnl UCIIOIB30BAHUS IPOM3BOIHOM [ HAXOKICHUS HAUTYYIIETO PEIICHUS
B MPUKJIAAHBIX 3a7a4aXx.
3apanue Nel
TpeOyeTcst BBIPBITH IMy 0beMOM 32 KB.M., IMEIOIIYIO KBaJIpaTHOE THO, TaK YTOOBI Ha

OOJUIIOBKY €€ JTHA U CTEH IMOILIO HAMMEHBITIEE KOJIMIECTBO MaTepraia. KakoBbI TOJKHBI
OBITH pa3Mephl SIMbI?
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OueHKa Hlokazamenu OUEHKU

3 [IpaBUIBLHO BBIPAXKEHBI CTOPOHBI JIHA Y BBICOTA SIMbI, COCTaBJIEHA
(GyHKIUS TJIOIIAAN IHA U CTEHOK

4 CocraBnena ¢yHKIUS IJIOMIAN JHA U CTEHOK, HalIeHA TIPOU3BOIHAS
byHKIIIH

5 Haiinen MuHUMYM (PYHKIIMM MOJIOMIAAMN THA U CTEHOK, BHIYUCIICHBI

pasMephbl SIMbI

2.13 Texkymuit kouTpoJs (TK) Ne 13
Tema 3ansaTus: 13.5.9.BeinonHenne KOHTPOIbHOM paboThl o TeMe «IlepBooOpasHas u
HUHTETpam.
Meton u popma kouTposi: Konrponsnas padota (MHbOpMAIMOHHO-aHATUTUYECKHI )
Buna koutpoJs: [lnceMeHHbIN
JAunakTnyeckasi exmauna: 1.1 3HayeHne MaTeMaTUYECKOM HAYKH JUIsl pELICHUS 3a/1a4,
BO3HUKAIOUIMX B TEOPUHU U IPAKTUKE;
3ansitue(-s1):
5.1.18.BeinosiHenre KOHTpoJibHOM padoThl Ne 5 o Teme «KooparHAThl U BEKTOPBD)
6.1.1.0cHOBHBIE TOHATUS KOMOMHATOPUKH.
6.1.2.Pemenue 3a1a4 Ha MOJCYET YUCIA IEPECTAHOBOK U Pa3MEILICHUMN.
6.1.3.Pemenue 3a1a4 Ha MOACYET YUCIIA COUETAHUM.
7.1.6.UncnoBble XapaKTEPUCTUKU JUCKPETHOU CIIy4alHOM BEJIMYUHBI.
7.1.7. I1loHsiTHE O 3aKOHE OOJIBIINX YUCEN
7.1.8.Pemienue ynpaxxHEHU 10 TeMe
7.2.2 Ilpaktrueckas padota Ne 15. Pemenue 3aianuii Ha IpeICTaBICHUE TAHHBIX,
reHEepalbHYI0 COBOKYITHOCTb, Cpe/iHEe apu(PMEeTHYECKOE, MEHAHY.
7.2.3.11loHaTHe 0 3a/1auaX MaTeMaTUYECKOU CTATUCTUKMU.
7.2.6.1ATOoroBOE 3aHATHE MO TEME « DNEMEHTHI TEOPUH BEPOSITHOCTEN U MaTEMaTUYECKOU
CTATUCTUKN»
8.1.1.PagnanHoe 1 rpaayCcHOE U3MEPEHUE YIJIOB U AyT. UncioBasi OKpy>KHOCTb.
8.1.2.Pemenue 3ananuii Ha ONpeneNICHUE IPayCHON U pAIMAHHON BEJIMYUHBI YTJIOB.
CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC JEHCTBUTEIBLHOTO YHCIIa
8.1.4.CooTHOLIEHNE MEXAY TPUTOHOMETPUUECKUMHU (PYHKUUAMH OJHOTO apryMeHTa
9.2.2.Tloka3zatenbHas u gorapupmMudeckast GyHKIIH.
9.2.3.06paTHbIe TpUrOHOMETpUYECKHE QYHKIIUH Y = arcsin X; y = arccos x
9.2.4.IIpeobpazoBanus rpadukoB. [1apamnenbHbI IEPEHOC, CHMMETPHS OTHOCUTEIBLHO
HayaJla KOOPJAMHAT, CHMMETPUSI OTHOCUTEIIBHO IPSIMON y = X.
9.2.5.Pactspxenue u cxxatue rpadukoB GyHKINNA BIOJIb OCEH KOOPIUHAT.
9.2.6.I1ocTpoenune rpaKoOB ¢ MOTYJIEM.
9.2.8.IIpeobpazoBanuie rpaduKOB TPUTOHOMETPUUECKUX PYHKIUN y=SInX, y=COSX.
[IpeoOpazoBanue rpaukoB TPUTOHOMETPUUECKUX PYHKIUHN y=tgX, y=ctgX.
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9.2.9.BrinonHenune KOHTpoabHOM paboThl Ne 9 o Teme "CoiicTBa u rpaduku QyHKIHI"
9.2.10.IIpeoGpazoBanue rpaguKoB TPUTOHOMETPUUECKUX (PYHKIIUM 1 OOpaTHBIX
TPUTOHOMETPUYECKUX (DYHKITUN

10.1.1.ITonsiTHE MHOTOTpaHHUKOB. BepinHel, pedpa, rpaHd MHOTOTpaHHUKA.
MHororpaHHble yriibl. BeITyKIible MHOTOTPAHHUKHU.

10.1.2.TIpaktrueckas padora Ne 21 Pa3BepTka MHOTOIpaHHUKOB.

10.1.3.1Ipu3ma npsmas u HakioHHas. [IpaBunbHas npu3ma.

10.1.4.Haxox1eHre 3JI€MEHTOB U TUIOILA/IA TOBEPXHOCTHU MTPU3MBI.
10.1.5.ITapannenenunen, KyoO.

10.1.6.111omnaas MOBEepXHOCTH NapajuieNienuneaa u Kyoa.

10.1.7.TIpakTrueckas padora Ne 22 Perenue 3a1a4 Ha HAXOXKJECHUE TUIOIIAIH
MOBEPXHOCTH Mapajuieienuieia u Kyoa.

10.1.8.ITupamua. [IpaBunbHas nupamMuia. Y CE4€HHAS TUPAMU/IA.

10.1.9.11nomane MOBEpXHOCTH TUPAMHUIBI.

10.1.10.ITpakTrueckas padbora Ne 23: Pemenue 3a1a4 Ha HAXOXKICHUE TUIOIIATU
MMOBEPXHOCTHU MTUPAMU/IBI.

10.2.1.CummeTtpus B KyOe, B apajuieenuinese, B Npu3Me U B TUPAMHUIE.
10.2.2.Ceuenue ky6a, IpU3MBIL.

10.2.3.ITocTpoenue ceueHuii B Kyoe, B Mpu3Me

10.2.4.Pemienue 3a1a4 Ha MOCTPOEHUE CEUYEHUM B TUpaMU/IE.

10.2.5.Pemienue 3a1a4 U yrpaxxHEHU HA MOCTPOEHUE CEUCHHUI B MHOTOTPAHHUKAX.
10.2.6.Boinmonnenne KoHTposibHOU padboThl Nel( nmo Teme « MHOTOrpaHHUKI
11.1.1.Humusap

11.1.2.Konyc. YceueHHbIil KOHYC.

11.1.3.TIpaktuueckas pabora Ne 24. Pemnenue 3agaHuii Ha HaX0XJACHUE PJIEMEHTOB
LUJIMH]Ipa, KOHYCA.

11.1.4.Pemienue 3a1aHnii Ha HAXOXKJICHUE AJIEMEHTOB LHWJIMHAPA, KOHYCa, YCEUEHHOTO
KOHycCa

11.1.6.KacarenbHas miocKoCTh K chepe.

11.2.3.Pemenue 3a1a4 v yrpaXHCHUN Ha HAX0XKICHHUE TIIOMIAIN TTIOBEPXHOCTH CHEPHI.
11.2.4.Beimosninenne KOHTpoJIbHOU paboTel Nell mo Teme "Tena u moBepxHOCTH
BpauieHus".

12.1.1.06mem u ero uzmepenue. Materpansuas hopmyna oobema. @opmyiibl o0beMa
PU3MBL.

12.1.2.TIpaktrueckas padora Ne 26. Pemenue 3a1a4 Ha HAX0XKJeHUE 00bEMa MTPU3MBI.
12.1.3.®opmynsl 00beMa Ky0a, MPSMOYTOJIbHOTO MapalieenuIe/a.
12.1.4.Tlpaktruueckas pabota Ne 27: PemeHue 3a7a4 Ha HAXOXK/JIeHUE 00beMa MUPAMUIBI.
12.2.2.Pemenue 3a1a4 Ha ornpejieiieHue o0bema IUInHIpa U KOHYCa..
12.2.3.IIpaktuueckas padota Ne 28: @opmyJibl o0beMa 11apa v MIomaan chepsl.
12.2.4. Pemienue 3a1a4 v yIpaKHEHUN 10 TEME OTHOLICHUE TIJIOIIAAEH MOBEPXHOCTEN U
00BEMOB MOJAOOHBIX TEJ.
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12.2.5.BoinonHenne KoHTposibHOU padboThl Ne 12 no teme "U3mepenus B reometpun'.
13.1.1.ITocaenoBarenpHocTi. CriocoObI 3a1aHUS U CBOMCTBA YMCIIOBBIX
MTOCJIEA0BATEIbHOCTEN.

13.1.2.Pemenue 3aganuii mo TemMe CrocoObl 3aJjaHusl U CBOMCTBA YUCIIOBBIX
ITOCJIEA0BATEIBbHOCTEN.

13.1.3.Ilpenen nmocienoBaTeIbHOCTH.

13.1.4.CymMupoBaHue noclie1oBaTesIbHOCTEN. ['eoMeTpruueckast Mporpeccus U €€ Cymma.
13.1.5.1TonsiTHE O HENIPEPHIBHOCTU (DYHKITHH.

13.1.6.Pemenue 3amanuii Mo TeMe HenpephIBHAS (YHKIIHS.

13.2.1.1lpousBoanHas, €€ pu3nuecKuii CMBIC].

13.2.2.Pemenuii 3a1a4 Ha MpUMEHEHNE (PU3NUECKOTO CMBICTIA TTPOU3BOTHOM.
13.2.3.Tabnuia nporu3BOAHBIX.

13.2.4.Tlpaktuueckast pabota Ne 29: PemeHue npuMepoB Ha HAXOXKICHUE MPOU3BOIHOM C
IIOMOIIBIO TAOIHIIBI.

13.2.5.11pon3BoiHAsE CyMMBI, pa3HOCTH, IPOU3BEAECHHUSI, HACTHOTO.

13.2.6.Pemenue npuMepoB Ha HAXO0XKIAEHUE MPOU3BOJIHBIX CYMMBI, PA3HOCTH,
MPOU3BEACHUS, YACTHOTO.

13.2.7.ITpousBoaHast CIOKHOW PYHKITUH.

13.2.8.Pemenne npuMepoB Ha HAXOXKIEHUE TPOU3BOTHON CIOKHON (QYHKIIUU.
13.2.9.I1pousBoaHas moka3zaTeabHOM U TorapudMudeckor PyHKIuH
13.2.10.Pemienne npuMepoB Ha HaXO0XKICHUE TPOU3BOIHBIX OKA3ATENbHBIX U
morapu@mMuUecKuX QyHKIIHH.

13.2.11.Pemienue npumMepoB Ha HAXO0XKICHUE MPOU3BOIHBIX TPUTOHOMETPUYECKUX
(GyHKITUH.

13.2.12.'eomeTpUYECKHI1 CMBICI IIPOU3BOAHOM.

13.2.13.Pemienue 3a1a4 Ha HaXO0XKACHUE YPABHEHNUI KacaTEJIbHBIX.

3apanue Nel

CkopocTh IBUKEHUS TOYKH U3MEHSIETCA 1Mo 3aKkony S = (3t2 + 2t +1)m/c. Haitnure nyTsb,
MIPOMACHHBIN TOUKOM 3a 10 ¢ OT Havana ABMKEHMUS.

3anumute GopMyITy BEIYUCICHUS Ty TH, MPONJICHHOTO TOYKOH, C TIOMOIIIHIO
OMpE/ICICHHOTO UHTErpalia

(0IMH U3 BO3MOYKHBIX BAPUAHTOB 33JIaHUS)

Ouenka Ilokazamenu ouenku

3 3anucana popMyIia BBIYUCICHUS MyTH, TPOMIEHHOTO TOUKOM, C

iy

s=| flo)dt.

I

IMOMOMIBIO OIIPEACIICHHOTIO MHTCIpajia
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4 3anucana popMyIia BBIYUCICHUS MyTH, TPOMIEHHOTO TOUKOM, C

iy

s=| flo)dt.

i

1
IMOMOIIBIO OIIPCACIICHHOT'O HHTCTpAaJIa

1103
s= | (37 420+ 1) dr
3anucan MHTErPa: {
5 3anucana (popMyJia BEIYMCIICHUS [Ty TH, IPOMIEHHOTO TOYKOM, C

iy

s=| flo)dt.

L

IMIOMOIIBIO OIIPCACIICHHOI'O HHTCIpaJia
10

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

3anucaH UHTETpal: 0 . .
[Ipoun3BeneHbl BBIYMCICHUS, TTOTy4YeHO 3HaueHue S = 1110 m.

3aganue Ne2
Boruucnure paboty cuiibl (OJJMH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHUS):
CaxaTve x BHHTOBOMH MPYKHHBI IPONOPIMOHATBHO NPHIOKEHHON CHIIE
F. Beryucaute padorty cunel F npu cxkatuy npyxusbl Ha 0,04 M, ecan 14
caxaTHs ee Ha 0,01 m wmyxkna cumaa 10 H.

Ouenka Ilokazamenu ouenku

3 i)
A=\ fix)dx.

3anucana ¢popMyia BEIYUCICHUS paOOThI CUJIBL: "

F=kx,

3anucan 3akoH ['yka:
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4 -
A=\ flx)dx.
3anucana GopMyiia BEIYMCICHHS PabOThI CHJIBL: f
F=kx,

3anucaH 3akoH ['yka: 3anucaHo BBIpaXKEHNE
0,0l

A= | 1000xdx:
i1
5 i)
A=\ fix)dx.
3anucana Gpopmysia BBIYUCICHUS paOOThI CUIIBL: "
F=kx,

3anucan 3akoH ['yka: 3anucaHo BbIpaXeHUe
0.04

A= [ 1000x dx:

[A]

A=08 (Ix).

. [Tony4den pesynprar:

JAupakTuyeckas exuHMIa: 2.16 BEIYUCIATH B MPOCTEUIINX CAy4dasx MJIOMIAAU U
00BEMBI C HCTIOJIB30BAHUEM OIPEACIICHHOTO HHTErpaa;
3ansitue(-1):
13.5.1.IleprooOpasHast 1 HHTETpal.
13.5.2.HenocpencTBEHHOE MHTETPUPOBAHUE
13.5.3.Pemenue 3aanuii Ha HaX0XKICHUE TIEPBOOOPA3HBIX U HHTETPAJIOB.
13.5.4.0npenenennbiit uaterpai. ®opmyna Hetotona-Jleitbuuiia.
13.5.5.Pemienue 3a1annii Ha HAXOXKJIEHUE OIPEICTICHHOTO UHTErpasa.
13.5.6.1IpumeHeHne OnpeaeaeHHOro HHTETpaa Jisl HaXO0KICHUS TUIOIAn
KPUBOJIMHEMHOU TPAICIUU.
13.5.7 Ilpaktuueckas pabota Ne 30: PemieHue 3a7a4 Ha HAXOXK/ICHUE TUIOIIATU
KPHUBOJIMHEMHOMN TpAaNELHUU.
13.5.8.ITpumeHeHue unTerpaia B GU3NKe U TEOMETPUU
3ananue Nel
Brraucnure miomans GuUrypsl, OrpaHUYCHHON THHUAMU: y = - X2 + 4, UCTIONIB3Y I
ONPEAEICHHBIM UHTETPA.
[TocTpouts yepTex.
(OIMH U3 BO3MOKHBIX BAPUAHTOB 3aIaHUS )

Ouemca Hokazamenu OUEHKU
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[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.

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):

13.4.1.Pemienue 3a1a4 Ha HAXOXKJAECHUE BTOPOI IPOU3BOHOM, €€ TEOMETPUUECKOTO U
(U3UYECKOT0 CMBICTA.

3ananue Nel
Haitnure yrioBoit koadpuimeHt kacarenbHol K rpaduky dynkiuu f(x) = X3 B Touke
C(-2; -8)

Ouenka Ilokaszamenu oyenku
3 Haiinena npousBoHas GpyHKIMU
4 [IpaBUIIBHO BBIUMCIICHO 3HAUEHUE TPOU3BOIHOM B Touke C, HO HE

yKa3zaHo, 94TO KO3()PUIIMEHT KacaTeIbHON B TOYKE PaBEH 3HAUCHUIO
IIPOU3BOJHOM B 3TOU TOUKE

5 [Toka3zaHo, 4TO yrioBoil k03P dULKEHT KacaTeabHON B Touke C paBeH
3HAYEHHIO TPOM3BOAHOMN B TAHHOM TOYKE. BHIYMCICHO 3HAUCHUE
yIJ10BOro ko3gduiueHTa.
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JupakTuyeckas exmHuna: 2.33 UCnoiab30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
MIPAKTUYECKOM AEATEIBHOCTH U MIOBCEAHEBHOM KU3HU: ISl UCCIENOBAHUS

(MOJIeTMpPOBaHMS) HECTOKHBIX MPAKTUUYECKUX CUTyalluii HA OCHOBE U3YUYEHHBIX (popmyIl
Y CBOMCTB (uUryp;

3ansaTue(-11):

3ananue Nel
CocraBuTh ypaBHEHHUE KacaTenbHOU K Tpaduky GpyHKIMU y = 4x2 - 8x - 2 B Touke X0 = 3.

Ouenka Ilokazamenu ouenku
3 Brruucneno 3nauenue y0, HaliieHa IPOU3BOIHAS
4 Brruncneno 3nauenue y0, HaliieHa IpOU3BOIHAS, BBIYACIECHO

3Ha4YeHHE MPOU3BOIHOM B ToOUke X0, TOMYIIEHBI OITHOKH B
COCTaBJICHUH YPaBHEHUS KACATEIbHON

5 3aIlaHPIe IMTOJIHOCTBIO BBIIIOJIHCHO, 3allMCAHO YPABHCHHC KacaTeJIbHOM
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTpOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Tekyuii KOHTPOJb Ne3

Tekymnii KOHTpOJb Ned

Tekymmii KOHTpOsb Ne5

Tekymuit KOHTpOJIb Ne6

Texymnit KOHTpOIb Ne/

Meton u popma konTposi: KonrponsHas padota (MHbOpMaOHHO-aHATUTHYECKHH )
Bua koHTpOJIsi: BEITOTHUTE OIMH TEOPETUYECKAN U TPU MPAKTUYECKUX 3aJaHUS
JAnnakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

1.1 3HaueHne MaTeMaTUYECKOM HayKH JJIS PELICHUS 3a]1a4, BOZHUKAIOIINX B TEOPUH U
PaKTHKE;

3amanme Nel (M3 TeKylIero KOHTPOJIsi)
Haiitu paboty cunbl F Ha nepemenienuu s, eciu [F| = 3, |s|= 8, D(F, s)=60°.

(OZIMH U3 BO3MOXKHBIX BApUAHTOB 3aJIaHUS)

Ouenka Ilokazamenu oyenxu
3 3anucana Gpopmysa pabOThI CUJIBI.
4 3anucana ¢popmynna padotsl cuibl. [loncraBnens 3nayenust S u F, a

Takxe cos 60°.

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

JAupakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

1.2 mmupoTy 1 B TO %€ BpeMsl OTPAaHUYEHHOCTh MPUMEHEHUS MATEMATUYECKUX METO/IOB K
aHAIM3y W UCCIIEJIOBAaHUIO MTPOIIECCOB U SBJICHUN B MPUPOJIC U OOIIECTBE;

3ananue Nel (M3 TeKymero KOHTpOJIisi)

OTBeThTE HA BOIPOCHI:
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1. Kakaa doyHEUMA HA3LIBAETCA NOKA3ATENBHORY

2. Kakoea obnacTe onpegenedua dpyHeuun y=0 37

3. Kakoea obnacTe onpegeneHA NokasarensHon oyHELN?

4. Kakoea obnacTe 3HaueHwA dyHeLun y=0 37

5. Kakumu ceoiicteamu moxeT obnanate oyHKUNAT

6. HaiTe onpegeneHne BoapacTawuweid, yoOuBawowen dyHKLMN.

7. Npw kakom yCcnoBWW NoKazaTensHas QyHKLWA ABNAETCA BO3pAacTaowWwen?
8. [Npw kakom ycnoBuW NokKasatenkHan QyHELMA ABNAETCA yDOwBaOW eii?

9. Bospactaer unu yOuIBaeT NokazaTensHaA doyHKLWA

ry=\5 y=47
2
Ouenka Ilokazamenu oyenku
3 JlaHb! OTBETHI Ha 4-5 BOIIPOCOB.
4 JlaHbl OTBETHI HA 6-7 BOIIPOCOB.
5 JlaHb1 OTBETHI Ha 8-9 BOIIPOCOB.

JnpakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

1.3 3HaYeHUE MPAKTUKU U BOIPOCOB, BOSHUKAKOMIIUX B CAMON MAaTEMATHUKE JIJIS
(GhOopMHUPOBAaHUS U PA3BUTHS MATEMATUIECKON HAYKHU;

3ananue Nel (M3 TeKylero KOHTpOJIsi)

Pemnts kBasipaTHOE ypaBHEHHUE C OTPULIATEIIBHBIM JUCKPUMHUHAHTOM: 2X2 - 6X + 9 =0
3anucath (GOpMYIIBI ISl BBIYUCICHUS JUCKPUMUHAHTA U KOPHEHW KBAJPATHOTO YPABHEHUSI.
(OIMH M3 BO3MOXKHBIX BAPUAHTOB 3a]IaHNSA)

OueHKa Hokazamenu OUEHKU

3 3anucanbl GOPMYIIBI 7151 BBIYUCICHUS TUCKPUMUHAHTA U KOpHEN
KBaJpaTHOTO YPABHEHHUsI, BBIYUCIICH TUCKPUMUHAHT, PaBHBIN -36.
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4 3anucanbl GOPMYIIBI 17151 BHIYUCICHUS TUCKPUMHHAHTA U KOpHEH
KBaJpaTHOTO YPABHEHHUS, BBIUUCIICH TUCKPUMUHAHT, PaBHBI -36.
Briuucien kopeHb KBaJpaTHbIN U3 -36, OJIy4eHO 3HaUeHue 61.

5 3anucansl (OPMYJIbI 1JIs1 BBIYUCICHUS TUCKPUMHHAHTA U KOPHEN
KBaJPaTHOTO YPABHEHHUsI, BBIYUCIICH TUCKPUMUHAHT, PaBHBIN -36.
Brruucien kopeHb KBapaTHBIN U3 -36, IOIy4eHO 3HaUYCHUE Oi.

Brrauciensl KOpHU KBajipaTHOTO YpaBHeHus: x1 = 3/2-(3/2)1; x2 = 3/2
+ (3/2)i.

JAnpakTuyeckasi eITMHULA 1JISI KOHTPOJIS:

1.4 uctoputo pa3BUTHA MOHATHUS YUCIIA, CO3/IAHUS MATEMATHYECKOTO aHaIn3a,
BO3HUKHOBEHUS U Pa3BUTHUS TCOMETPHUH;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

Jlatb ornpeneneHne KOMIUIEKCHOTO YUCIIA, 1aTh MOHATHE IEUCTBUTEILHOW U MHUMOM
yacTeil KOMIUIEKCHOTO 4Kciia, KoadduiprenTa npu MEUMOM yacTi. M300pa3uth Ha
IJIOCKOCTH Yrciio z=3-21

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

Ouenka Ilokazamenu OUEHKU

3 KoMruteKkCHBIM 4HCIOM Ha3bIBaeTCs BhIpaXKEHHUE BUAa a + 1ib, rme au b
— Mro0bIe ACHCTBUTEIIBHBIC YHCIIA, 1 — YMCIIO, KOTOPOE Ha3bIBACTCS
MHHUMOM eIUHUIIEN.

4 KoMriekCHBIM YHCIIOM Ha3bIBAETCS BhIpaXKEHUE BUJa a +1ib, rme au b
— JIF00BIC JCHCTBUTEIBHBIC YHCHIA, 1 — YHCIIO, KOTOPOE HAa3bIBACTCS
MHUMOMW €JIUHULICH.

JIeHCTBUTEILHOE YHCIIO a HAa3bIBACTCA ACHCTBUTEIBHON YaCThIO
KOMIIIEKCHOI'O YHciia z, bl - MHUMas 4acTh KOMIUICKCHOT'O YHCIIa,
JEUCTBUTEIBLHOE YMCII0 b Ha3bIBaeTCs KOA(DPHUITMEHTOM TP MHUMOKN
JaCTH KOMIUICKCHOTO YHCJIa Z.

5 KoMITJIeKCHBIM 9MCIIOM Ha3bIBaeTCS BhIpaKeHUE Buga a +1ib, rmeau b
— JIF00BIC JCHCTBUTEIBHBIC YUCIA, 1 — YHCIIO, KOTOPOE HAa3bIBACTCS
MHHUMOM eIuHHLEeN, 12 =-1.

JIeCTBUTENBLHOE YMCIIO @ HAa3bIBACTCA JICHCTBUTEIBHOM YaCThIO
KOMITJIEKCHOTO YHCIIA Z, bi - MHMMas 4acTh KOMIUIEKCHOTO YHCIIa,
NENCTBUTEIHLHOE YMCII0 b Ha3bIBaeTCsa KOA(DPUITMEHTOM PU MHUMOUN
YaCTH KOMIUIEKCHOTO YHCIIa Z.

N306paskeno unciio 3-21 Ha MIOCKOCTH.

l[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:
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1.5 yHHBepCcalIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMAaTUUYECKUX PACCYKACHUM, UX
MIPUMEHUMOCTH BO BCEX 00JIACTAX YEJIOBEUECKOM AESTENbHOCTH;

3aganue Nel (M3 TeKylero KOHTPOJIsi)

OnpenenuTp, IpU KaKUX 3HAYEHUAX X CYLIECTBYET JIaHHBIN JIorapudm?

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

log (7 —x)
log, (9 —x°)

5—x
log, ——
2x+4

log, (x? —4x+4)

Ouenka Ilokaszamenu oyenku
3 JlaH oTBeT 115 ABYX JIOrapu(pMOB.
4 JlaH OTBET JJ1s TpEX Jorapu(pmoB.

5 JlaH OoTBeT JJ1s1 4eThIpeX JoraprupmMoB.

JAupakrnyeckass eIMHALA 11 KOHTPOJIA:

1.6 BEepOATHOCTHBIN XapaKTep Pa3IMUHbIX MPOLECCOB OKPYKAOIIETO MUPA.
3apanue Nel (M3 TeKyero KOHTpOJIsi)

BoinonHuTh TeCT (KaXKIblil MpaBUIIbHBIN OTBET 1 Gam):
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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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) HEeCOBMECTHRIM H MPOTHEOOTHKHED
7. BepoATHOCT J0CTOBCPHOTO COOBITHA
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
0061acTH HaseBACTCH
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

JupakTuyecKas eIMHALA A1 KOHTPOJIS:

2.1 BBIMONHATH apUPMETHUECKUE ACHCTBHS HAJl YUCIaMH, COUeTasi yCTHbIE U
MMCbMEHHBIE IPUEMBI;

3aganme Nel (M3 TeKyLero KOHTpOJIs)

Beruucnurs cyMMy, pasHOCTb, IPOU3BEIECHNUE U YACTHOE JBYX KOMIUIEKCHBIX YHCell: z]1 =
2+31,z22=5-"7
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(OZIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUS)

Ouyenka IHokazamenu oyenku
3 Brruncienre CyMmbl, pa3HOCTH ABYX KOMIIJIEKCHBIX YUCEI.
4 Brruncnenne cyMmMBbl, pa3HOCTH, ITIPOU3BEICHUS IBYX KOMIUIEKCHBIX
YUCell.
5 Brluncnenne cyMMbl, pa3HOCTH, IPOU3BEICHHS U YACTHOTO ABYX
KOMIUIEKCHBIX YHCEIL.

JAnpakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

2.2 HaXOaUTh MPUOIMKECHHBIC 3HAYCHUS BEJIMYMH U IMOTPEITHOCTH BHIYUCICHUI
(abcomoTHAS 1 OTHOCUTEJIbHAS ),

3ananue Nel (M3 TeKymero KOHTpOJIisi)

Beraucnuth cymmy, pa3HOCTh M TPOU3BEICHUE TPUOIMKEHHBIX YUCETT, CUUTAst, YTO
cjaraeMble IaHbl ¢ TOYHOCTBIO JI0 €AUHUIIBI TTOCJICHETO pa3psia;

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

2) 13,752 — 2,524

3)4,26+ 7,12

(OJIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUS)

Oueuka Ilokazamenu OUEHKU

3 Boruncnenue cyMMbl IpUOIMKEHHBIX YUCEIL.

Brruucnenue CYMMBI U pa3HOCTHU HpI/I6JII/I)K€HHBIX YHCCIJI.

5 Brruucnenue cyMMbl, pa3HOCTH U MIPOU3BEICHUS TPUOIHKEHHBIX
YHCEIL

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.3 cpaBHUBATH YHCIIOBBIEC BHIPAKEHNUS;

3ananue Nel (M3 TeKymero KOHTpOJIisi)

Haiiti X 1 y U3 ycoBUs paBeHCTBA JIBYX KOMIUICKCHBIX uncell: 3y+5xi=15-71
(OIMH M3 BO3MOXKHBIX BAPUAHTOB 3aJIaHNSA)

Ouenka Hokazamenu ouenku
3 CocraByieHUE CUCTEMBbI JIBYX JIMHEHHBIX YPABHECHUHN, TPUPABHUBAS
JEeUCTBUTEIbHBIE YACTH YKCEN U KO DUITUEHTHI TP MHUMOU
€ IUHUIIE 1.
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4 CocTtaBiieHHE CUCTEMBI JBYX JIMHEWUHBIX YPaBHECHUH, TpUpaBHUBAS
JEeHCTBUTEIBHBIC YaCTH YHCENT U KO3 DHUITUEHTHI TP MHUMOM
eauHuIe 1. Pemmenue cucreMsl 1ByX JIMHEHHBIX YPAaBHEHUH C ABYyMS
MIEPEMEHHBIMM.

5 CocraBiieHUE CUCTEMBbI JIBYX JIMHEHHBIX YPABHEHUH, TPUPABHUBAS
JEUCTBUTEIBHBIC YACTH YHCEN U KO DHUITMEHTHI TP MHUMOM
eauHMIIC 1. Pemenne cucteMbl IBYX JTHHEHHBIX YPABHEHHU C TBYMS
MEPEMEHHBIMU. 3alKiCh OTBETA B BUAE Mapbl yucen (X,y).

JuaakTuyeckasi eIMHAULA JAJIsl KOHTPOJIS:

2.4 HaXOUTh 3HAUYCHUS KOPHS, CTEIIEHH, JIorapudma, TPUTOHOMETPUUECKUX BBIPAXKEHUN
Ha OCHOBE ONPE/IeNICHUsI, UCIIOJIb3Ysl PU HEOOXOAMMOCTH HHCTPYMEHTAIIbHBIE CPENICTBA;
3apanue Nel (M3 TeKyero KOHTpOJIsi)

Brruucnuth, moas3ysich onpeaesieHrem jorapudma 1 OCHOBHBIMU CBOWCTBaAMU

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJJaHUS ):

1) log264; 2) log432; 3) log3272; 4) Ig (1/100); 5) Slog5125; 6) 101g 15

Oueuka Ilokazamenu OUEHKU

3 Breraucnenne norapugmos 1), 2), 3).

Brruucnenue norapudgmos 1), 2), 3), 4).
5 Brraucnenue nmorapudmos 1), 2), 3), 4), 5), 6).

JAnpakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.5 1oyIb30BaThCS MPUOIMKEHHOM OIEHKON MPU MPAKTUIECKUX pacyueTax;
3ananue Nel (M3 TeKymero KOHTpOJIsi)

Brruncnure (OILI/IH I/I3 BO3MOKHBIX BAPUAHTOB BaIIaHI/IH)i

Y16 - J; ﬂﬂ B) 0,759 [uz 1'2 ]: r) 1@:3!%.
a) 'l|l 4
Ouenka Ilokazamenu oyenku
3 BrimoHeHbI Ba 3a0aHMUS.
4 BrinosaHeHb! Tpu 3aaHus.
5 BrimonHeHb! yeThipe 3a1aHusl.

JAupakTuyeckasi eIMHULA 1JI KOHTPOJIA:
2.6 BBITIOJIHATH MPE0OPA30BAHUS BRIPAKEHUN, TPUMEHSS (DOPMYJIBI, CBSI3aHHBIE CO
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CBOMCTBaMU CTETEHEH, JIorapu(MOB, TPUTOHOMETPUIECKUX (PYHKIIHIA;
3amanue Nel (M3 TeKylniero KOHTPOJIsi)
Brinmonuuth npeoOpa3oBaHus ¥ BHIYUCIUTH(OAMH U3 BO3MOXHBIX BAPUAHTOB 3a/1aHU):

1) logy & + log,, 2; 2) log,, 8 + log,, 125;
3) log,, 2 + log,, T2; 4) log, 6 + log, ;
Ouenka Ilokazamenu oyenku
3 Brinonnenue 3aganuii 1), 2).
4 BrinmonHenue 3ananuii 1), 2), 3).
5 Brimonnenue 3ananuii 1), 2), 3), 4).

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.7 ucosib30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN e TEILHOCTH U
MOBCETHEBHOM KU3HU: JJIsl IPAKTUYECKUX pacueToB 1o (popMyiam, BKIrouas GopMyIisl,
COJIep Kalllie CTENEHU, PAJAUKAIbI, IorapuMbl U TPUTOHOMETpUUECKUE (PYHKIUU,
UCIIOJIB3YSI IPU HEOOXOAUMOCTH CIIPAaBOYHBIE MaTEpUaIbl U MPOCTEUIIINE
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

3ananue Nel (M3 TeKylero KOHTPOJIsi)

Haiitu none3nyto mioiiajas KOMHATHI, €CJIM U3BECTHO, YTO JJIMHA KOMHATHI 6,2 M (+0,05)
u mmpuHa ee 4,8 M (+0,05), mpu 5TOM B KOMHATE UMEETCS MeUYKa, 3aHUMAIOIAs TIJI01IA b
1,4 xB. M (+0,05). OxkpyriTh MOJYyYEHHBIN pe3yJIbTaT A0 JECATHIX.

(0IMH M3 BO3MOYKHBIX BAPUAHTOB 3aJIaHNUSA)

Ol{eHKa Hokazamenu OUEHKU

3 Borunciienne o01ei miomaam KOMHAThI KaK POU3BEICHUS
NPUOIMKEHHBIX YUCEN (JUIMHBI KOMHATHI Ha IIUPUHY )

4 Brruncnenue oO1mel mioma n KOMHATHI KaK IPOU3BEACHUS
NpUOMKEHHBIX uncell. HaxoxkaeHne pa3HoCTH MEX Ty 001IIei
IJIOIIAIbI0 KOMHATHI U IUIONIA/IbI0, KOTOPYIO 3aHUMAET TEUKa.

5 Boruncienne o01ei miomaam KOMHAThl KaK POU3BEICHUS
NpUOMKEHHBIX uncell. HaxoxxaeHue pa3HoCcTu MeX 1y o011eit
IUIOLIAbI0 KOMHATHI U TUIONIA/IbI0, KOTOPYIO 3aHMMAET IeUKa.
OxpyrieHue noJy4eHHOro pe3yiabTaTa /10 AECIThIX.

JAnpakTnyeckasi eIMHULA JAJI51 KOHTPOJIA:
2.18 pemaTh palroHaIbHbIE, MOKa3aTEIbHBIC, JOTapUPMUUYECKUE, TPUTOHOMETPUUECKHE
ypaBHEHUSI, CBOJSIINECS K JIMHEWHBIM U KBaIPATHBIM, a TAK)KE aHAJIOTUYHBIE
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HEPABEHCTBA U CUCTEMBI,
3amanue Nel (M3 TeKylniero KOHTPOJIsi)

Pemmts nuHeitHOE HEPaBEHCTBO: -(x+8)>-3(2-5x), 3anucaTh OTBET B BUJIC UHTEPBAJA,
M300pa3nuTh MHOKECTBO PELIEHUI Ha YUCIOBOU MPSMOM.

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3a]IaHUS)

Ouenka Iloxkazamenu oyenku

3 Peuiennie nuHeitHOTO HepaBeHCTBa: -(x+8)>-3(2-5x), 3anuch OTBETa B
BUJIE ax >b.

4 Petienue nuHeitHOro HepaBeHCTBa -(X+8)>-3(2-5x), 3anuch OTBETA B
BUJIC UHTEpBAJA.

5 Peuiennie nuHeitHOTO HepaBeHCTBA -(Xx+8)>-3(2-5X), 3anuch OTBETA B
BU/JIC MHTEPBAJIA, N300paKEHHE MHOXKECTBA PEIICHHUI HA YHUCIOBOU
MIPSIMOM.

JIugakTH4ecKas eIMHULA A1l KOHTPOJIA:

2.19 ucnonp3oBarh rpadUUECKUl METOJ] pELICHUSI YPAaBHEHUI 1 HEPABEHCTB;
3aganue Nel (M3 TeKyero KOHTpOJIsi)

Hcnonb3ys rpadguyueckuii METO, peIIUTh CUCTEMY HEPABEHCTB (OJMH U3 BO3MOKHBIX
BapUAHTOB 3aJ]aHus) :

6x+2}3x—ﬂ
2x+1=>4x-7

Ouyenka Iloxkazamenu oyenku
3 BepHo Hanuwm MHOKECTBO PEIIEHUH Ka)X0TO HEPABEHCTBA.
4 BepHo Hanum MHOXKECTBO PEIIEHUN KaXKI0r0 HEPABEHCTBA,

M300pa3uIM Ha YUCIIOBOM MPSMON MHOXKECTBA PELICHUH HEPABEHCTB.

5 BepHO Halmm MHOXECTBO PEHIEHNN Ka)XA0Tr0 HEPABEHCTBA,
M300pa3uIv Ha YUCIOBOU MPSAMON MHOKECTBA PEUIEHUN HEPABEHCTB,
3aIncany 00Iee MHOXKECTBO PELLICHUN.

JAupakTuyeckasi eIMHULA JJIs1 KOHTPOJIA:

2.20 n300paxaTh HA KOOPJUHATHOM IIOCKOCTH PEIICHUs YpaBHEHUHN, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMH;

3ananue Nel (M3 TeKyero KOHTpOJIsi)

Pemuth cucteMy IBYX ypaBHEHHI METOJOM MOJCTAaHOBKH, U300pa3uTh PEIICHHE HA
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KOOPJIMHATHOM TUIOCKOCTH

[6x-Ty=8,

1) ~
[G.r Sy =17;
(OZIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHUSI)
Ouenka Ilokazamenu oyenku
3 OpranuzoBaHa Mo/ICTAHOBKA, BhIPa)KEHA OJIHA [TIEPEMEHHAs Yepe3
JIPYTYIO.
4 OpranuzoBaHa NoICTAHOBKA, BBIPA)KEHA OJIHA [IEPEMEHHAs YEPE3
npyryro. Haiinena Bropast nepeMeHHasi, 3aicaH OTBET.
5 OpranuzoBaHa Mo/ICTAHOBKA, BhIPa)KEHA OJIHA [TIEPEMEHHAs Yepe3
npyryro. Haiinena Bropast nepemMeHHasi, 3anvican oTBeT. M300paxeHo
pelIeHne CUCTEMBI YPABHEHNU HA KOOPJAWHATHOM INIOCKOCTH.

JAuaakTuyeckasi eAMHULA 1151 KOHTPOJIS:

2.21 cocTaBisATh U pelIaTh yPaBHEHUSI U HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC IPUKJIAIHBIX) 3a/1a4ax.

3amanmne Nel (M3 TeKylero KOHTPOJIsi)

Pemmmts 3amauu (01MH U3 BO3MOXKHBIX BAPUAHTOB 3aJ1aHMS ):
buier Ha npoean B MappyTHOM TakcH no ropoay crounia 25 p. Ilocae no-
BhIIIEHMS 1eH Ouner ctan croutk 30 p. Ha ckoabKO 1IPOLICHTOB MOBLICH-
Jlach 1ieHa Gunera?

1
Komnelotep, cocrosmuii H3 CHCTEMHOro G10Ka M MOHMTOPA, CTOMT
12 000 p. Ilpn sarom mMonnTop crouTt B 2 pasa Aciiesac cucTeMHoro 0Jio-
Ka. CKOJIBKO CTOMT MOHUTOP (B py0asx)?

2.
Ckonbko 6aHOK KpacKy HEOOXOAMMO KYNMUTh 1S MOKPACKH I10J1a AKTOBO-
ro 3aia maomanbio 80 M*, ecam Ha sTUKeTKe DaHKM YKA3AH PACX0/| KPACKH!
1 6aHka Ha 6 m*?

3.

Ouenka Ioxazamenu oyenxu

3 Pemena onHa 3agaua.

Pemwens! nBe 3anaun.
5 Pewiensl Tpu 3agauu.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
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2.25 onuchIBaTh B3aUMHOE PACIIOIOKEHUE MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXIACHUS 00 3TOM PaClO0KEHUU;

3aganue Nel (M3 TeKylero KOHTPOJIsi)

ChopmynupoBath OnpeaeacHus:

1. JIBe nipsiMble HAa3bIBAIOTCS MAPAJUICIIBHBIMU, €CIIH ..............

2. JIBe npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIUMUCS, €CIH .........

3. JIBe MIOCKOCTH HA3bIBAKOTCS MAapaJUICIbHBIMU, €CIH . ..........

4. JIBe TUIOCKOCTH HA3bIBAOTCS MEPIEHAUKYISAPHBIMU, €CIH ............

5. Tlpsimas Ha3bIBaeTCS MEPHIEHANKYIISIPHON K IJIOCKOCTH, €CIH ............

Ouenka Ilokazamenu oyenku
3 CdopmynupoBaHbI TPU ONPEICTCHUS.
4 CdopmynupoBaHbl YETHIPE OTPEICTICHUS.

5 CdopmynupoBaHbl MATH ONPEACICHUM.

JAupakTuyeckasi eITMHULA AJI51 KOHTPOJIA:

2.26 aHaIM3UPOBATH B MPOCTEHIIMX CIYyYasix B3AUMHOE PACIOJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

PemuTe 3a1aum (0uH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHHUS):

1. I3 TOYKH K IJIOCKOCTH MPOBE/ICHBI IBE€ HAKJIOHHBIE. HaliquTe AIMHBI HAKJIOHHBIX,
ecJIu oJiHa Ha 26 ¢M OoJIbIlle IPYTOM, a MPOSKIIMK HAKJIIOHHBIX paBHBI 12 cM 1 40
CM.

2. V3 BepmimHbI IpsIMOTO yIJIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA C KareTamu 15 cMm u
20 cM BOCCTaBJIEH NepeHANKYIAp. JnuHa neprnenaukynspa 16 cm. Haiitu
PacCTOSIHUS OT KOHIIOB MEPICHIUKYJISIpA 10 TUTIOTHEHY3HI.

Ouenka Ilokazamenu oyenku
3 Pemena ogHa 3a1a4a, BBIIOIHEH YEPTEK.
4 Pemena oxHa 3aa4a, BBIIIOJIHEH YEPTEXK, BTOPAs 3a/1a4a pelicHa

YaCTUYHO, YCPTCIK BBITIOJTHCH.

5 Pemensl ABC 3aa4M, BBIIIOJIHCHBI YCPTCIKU.

I[I/II[aKTI/I‘IeCKaH ¢IMHMUIA 111 KOHTPOJIA:
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2.28 BBITIOIHATH YEPTEKU IO YCIOBHIM 33/1a4;
3amanue Nel (M3 TeKylniero KOHTPOJIsi)

(OnuH U3 BO3MOKHBIX BAPUAHTOB 3aaHU)

1. TToctpouts BexTop a = AB, ecnu A (-1; -2), B (4; 3).

J— J—
j—

3aJaTh CAMOCTOATEIRHO BEKTOPEI ﬂ.’,b, C. THOCTpOHTEBeKTOp ( + b+c
2.
3. [IpoBeputh, NEPNECHANKYISPHBI JIU BEKTOPHL: @ = (-3; 2) u b = (4; 6), ucnoyib3ys

(bopMyIy CKaJIIPHOTO TPOU3BEAEHUS BEKTOPB. [I0CTpOUTH BEKTOPHI, IPOBEPUTD,
NEPHEHAUKYJIAPHBI JIK OHM.

Ouenka Ilokazamenu ouenku
3 Pemrena oxgHa 3anaya.
4 Pemiens! aBe 3a1a4n.
5 Pemwrensl Tpu 3a1aun.

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.30 pemaTh IaHUMETPUUYECKUE U TPOCTEHIIINE CTEPEOMETPUUECKHE 3a]]a4 Ha
HaXOXKJICHNE TEOMETPUUYECKUX BEIMYUH (JUIMH, YTIIOB, TUIOMIA/IeH, 00bEMOB);
3ananue Nel (M3 TeKylero KOHTpOJIsi)

Pemuth 3a1auu (0JJuH U3 BO3MOKHBIX BApUAHTOB 3a/1aHUS):

1. Inomaap MIOCKOro MHOrOyrojbHuKa paBHa 150 cM2. Haiiqure miomanb
MPOEKI[MU 3TOrO MHOTOYTOJIbHUKA Ha MJIOCKOCTh, COCTABJISIIONLYIO C MIIOCKOCTHIO
MHOT'OYT'OJIBHUKA yroJ 60°.

2. Haiigure miomans miI0CKOr0 MHOTOYTOJIBHUKA, €CIIU THIONIA b €r0 MPOEKIUN
paBHa 20 M2, a ABYTrpaHHbBIA YTOJ MEX]Y INIOCKOCTHIO MHOTOYTOJIbHUKA U
IJIOCKOCTBIO €ro MPOEKINU paBeH 45°.

Ol(EHKa Hokazamenu OUEHKU

3 3anucana ¢popMyia BRIYUCICHUS TUIOMIAIN MPOEKIIMH TTIOCKON
burypsl, perieHa ojHa 3ajayva.

4 3anucaHa popMyIia BEIYMCICHUS TUIOWAAN NPOEKIMH ITIOCKON
¢durypsl, penieHa ogHa 3agava. Bropas 3aaya penieHa 4acCTUYHO.

5 3anucana ¢popMyIia BRIYMCICHUS TUIOMAIN MPOEKIIMH TTIOCKON
burypsl, perieHsl 18e 3a/1a4u.
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JunakTHyeckasi eIMHUIA VI KOHTPOJIS:

2.32 mpoBOAUTH AOKA3aTENbHBIE PACCYKICHHS B XO/I€ PELICHHUS 3a/1a4;

3apanue Nel (M3 TeKylero KOHTpOJIsi)

Pemmts 3a1aun (0AMH U3 BO3MOXHBIX BapUAHTOB 3aIaHUSA):

1. Haiitu paboty cwibl F Ha iepemerienn s, eciu |F| = 3, [s|= 8, D(F, §)=60°.

5 Hau tpeyroneHnk: 4(2:4:5), B(-3:2:2). C(-1:0:3). IHokaxure, uto C4 | BC

Ouenka Ilokazamenu ouenku
3 Pemrena ogHa 3agava.
4 Pemiena oniHa 3agayva, 11 BTOPO# 3amucaHbl HEOOXOUMBIE
bopMyIIHL.
5 Pemens! nBe 3agaun.

JupakTuyecKas eIMHALA A1 KOHTPOJIS:

2.35 pemats npocTeiiine KOMOMHATOPHBIE 331a4M METOJOM IIepedopa, a TaKkxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYIT;

3apanue Nel (M3 TeKylero KOHTPOJIsi)

PewnTe 3a1aum (0UH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHUS):

1. CKONIBKO CyIIeCTBYET BAPUAHTOB PACHPEIEIEHUS TPEX IPU3OBBIX MECT, ECIIH B
PO3BITPHILIE YYACTBYIOT 7 KOMaH[?

2. K xacce kuHOTEaTpa OJHOBPEMEHHO MOAONLIHN 5 yenoBeK. CKOIbKUMU crioco0aMu
OHU MOTYT BBICTPOUTHCS B OUEPEH?

3. bpuranup noskeH oTipaBuTh Ha paboTy Opurany u3 3 yenoBek. CKOJIbKO TaKUX
OpurajJ MO>KHO COCTaBUTh U3 8 YeloBeK?

4. B roBeMpHYIO MacTepCKyro mpuBes3n 9 anmaszoB u 7 candupos. KOBenupy
3aKazajiu Opaciet, B KOTopoM 5 anmasoB U 2 candupa. CKOIbKUMH CIOCOOAMH OH
MOKET BbIOpaTh KaMHH Ha Opaciier?

Ouenka Hlokazamenu ouenku

3 Pemiens! nBe 3agauu

Pemensl Tpu 3anaun

5 Pemensl yeTkIpe 3anaun

JupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
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2.36 BBIUMCIATH B MIPOCTEUIINX CIIyYasiX BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICUETA
YyUCia UCXOI0B JUIS aHAJIN3a PEAIbHBIX YMCIIOBBIX JaHHBIX, IPEACTABIECHHBIX B BUJIE
auarpaMm, rpadukoB; aHaau3a MH(pOpMauu CTATUCTUYECKOTO XapakTepa.

3apanue Nel (M3 TeKyIero KOHTpOJIsi)
Hprwep. IpckpeTHan cIyuaiivan Beinyuia X 3 uaeics sakoHoM

S

Yy 0 02 ] o4 1 o6 0. L

Pl oor 02 [ o4 P | 0F ]

Hemy papHa BepoRTHOCTE fy = F (X'= 0,8)7
[TocTooTh MHOIOYNUIBHAK DACTDeTeneHIE.

Ouenka Ilokaszamenu oyenku
3 Brruucnena BepositHocTh p4=0,2.
4 Brruncnena sepositHocth p4=0,2.. [TocTtpoena npssmMoyroiabHas

CUCTEMa KOOPJIMHAT,

0003HavyeHbl Touku ¢ koopaunatamu (0,2; 0,1), (0,4 ; 0,2), (0,6; 0,4),
(0,8; 0,2). (1; 0,1).

5 Brruucnena BepositHocTh p4=0,2.. [TocTpoeHa npsiMmoyroyibpHas
CUCTEeMa KOOpJIMHAT, 0003HaYeHbI TOUKHU ¢ kKoopauHaTamu (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 MHOTOYTOJIbBHUK PaCIpe/IeICHUS:

.I' J
M,
0.4
0,3F
H A Ay
0.2l M !
| / \
0,1} A, M
(b 0,2 0.4 a6 iLH X
Ne cemecTpa Bua npome:XyTo4HOM aTTecTaluu
2 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Tekymunii KOHTpoJb Ne§

Texymnit KOHTpOb Ne9
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Texymniit KoHTpOab NelO

Tekymuii koHTpoab Nel 1

Texyuuit KOHTpOJIb Nel2

Texymnit KoHTpOab Nel3

Meton u popma kouTposi: KonrponsHas padota (MHbOpMAIMOHHO-aHATUTHYECKHH )
Bua koHTpOJIsi: BEITOTHUTE OIMH TEOPETUYECKAN U TPU MIPAKTUYECKUX 3aJaHUS
JAnnakTnyeckasi eITMHULA JAJI51 KOHTPOJIA:

1.1 3HaueHne MaTeMaTUYECKOM HayKH JJIS PELICHUS 3a/1a4, BOZHUKAIOIINX B TEOPUH U
PaKTHKE;

3amanue Nel (M3 TeKylero KOHTPOJIsi)

CkopocTh IBUKEHUS TOYKH U3MEHsETCs 10 3aKoHy S = (3t2 + 2t +1)m/c. Haitnure nyTsb,
pONAeHHBIN TOUuKOM 3a 10 ¢ OT Havana ABUKEHUS.

3anumute GOpMYITy BBIUUCICHUS TYTH, MPONUIEHHOTO TOYKOM, C TOMOIIBIO
OTPEICICHHOTO MHTErpasia

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

0uem<a Ilokazamenu OUEHKU

3 3anmcana ¢popMyIia BBIYUCICHUS MyTH, TPOUIEHHOTO TOYKOM, C

iy

s=| flo)dt.

I

IMOMOIIBIO OIIPCACIICHHOI'O HHTCTpaJIa

4 3anucaHa opMyIia BBIYUCIEHUS yTH, TPOUIEHHOTO TOUYKOM, C

iy

s=| flo)dt.

L

IMIOMOIIBIO OIIPCACIICHHOI'O HHTCTpalia
10

s= | (317 420+ 1) dr

3amucaH HHTETPa: 0
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5 3anucana popMyIia BBIYUCICHUS MyTH, TPOMIEHHOTO TOUKOM, C

iy

s=| flo)dt.

L

IMOMOIIBIO OIIPCACIICHHOT'O HHTCTpAaJIa

103
s= | (37 420+ 1) dr
3anucan MHTErPa: 0 . :
[Ipown3BeneHbl BBIYUCICHUS, TTOTy4YeHO 3HaueHue S = 1110 m.

3aganue Ne2

JlaTh onpejeneHue CUHyca, KOCUHYCa, TAHTeHCca yriia (C UCI0JIb30BaHHEM
TPUTOHOMETPHUUECKOTO KpyTa). 3HATh 3HAKU TPUTOHOMETPUIECKUX (HYHKITHHA 11O
YETBEPTAM

Ouenka Ilokaszamenu oyenku
3 [IpaBuibHO TaHO OMpeseeHne IBYX PYHKIIUU
4 [IpaBuIIbHO TaHBI ONIPEACICHUS ABYX (DYHKIIMI U 3HAKHU T10
YETBEPTSM.
5 [IpaBuibHO NaHbI ONpeAesieHus TpeX PYHKIUN U 3HAKH 110 YETBEPTIM

3apanue Ne3

JlaTh ompezeneHue cCuHyca, KOCUHyca, TAaHreHca yriia (C UCI0JIb30BaHHEM
TPUTOHOMETPHUUECKOTO Kpyra). 3HaTh 3HAKW TPUTOHOMETPUUECKUX (DYHKITUHN 110
YETBEPTAM

Ouenka Ilokazamenu ouenku

3aganue Ned
JlaTh onpeeneHne KpUTUUECKUX TOUCK, IKCTpeMyMa PYyHKIHNHU (MAKCUMYM, MUHUMYM ).
OOBSACHUTH CBA3b MEXK]Ty TPOU3BOJIHON U IKCTpeMyMaMu (PYHKIIUU

Ouenka Ilokazamenu ouyenku
3 JlaHo ompenesieHre KPUTUYECKUX TOUEK
4 JlaHo ompeneneHrne KpUTUYECKUX TOUEK U SKCTpeMyMa (DYHKIIMH.
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5 JlaHo ompeneneHrne KpUTUYECKUX TOUEK U IKCTpeMyMa (QYHKIIUH.
[TpuBeneHa B3aMMOCBSI3b MEXKY SKCTpEMyMaMH (PYHKIIUU U
MIPOU3BOJHOU

3aganue Ne5
JlaTh onpeieieHuEe KPUTUUECKUX TOUCK, IKCTpeMyMa PYyHKIUH (MAKCUMYM, MUHUMYM ).
OOBSACHUTH CBA3b MEXK]Ty TPOU3BOIHON U AKCTpeMyMaMu (PYHKIIUU

Oueuka Ilokazamenu OUEHKU

3apanue Ne6
I'pagycHoe u paguanHoe u3MepeHus yrioB. 3HaueHne |1 pagnana. @opMyna nepesoaa
3HAYEHUH YIJIOB U3 IPATYCHOM MEPHI B PAIMAHHYIO U HA00OPOT.

Ouenka Ilokazamenu OUEHKU

3 JlaHbI TOHATHUA TPaAyCHOTO U PAJIMAHHOTO U3MEPEHUN YTIIOB,
3HaueHue | panuana.

4 JlaHbI MOHATHUS TPATyCHOTO U PAJUAHHOTO U3MEPEHUN YIJIOB,
3HaueHue 1 paguana.llpuBenena ogHa u3 popmyn neperojaa
3HA4YEHUH YTIIOB

(13 rpasmycHOM MEphI B paJMaHHYI0 HJIK HA000POT)

5 JlaHbI IOHSATHUS TPAJYCHOTO U PAIMAaHHOTO H3MEPEHHH yTII0B,
3Havyenue 1 paguana.llpuBenens! Gopmybl mepeBoa 3HAUYCHHMA
yTJIOB

(U3 TpayCHON Mephl B paJuaHHYI0 U HA000POT)

3apanue Ne7
I'pagycHoe u paguanHoe u3MepeHus yrioB. 3HaueHne |1 paanana. @opMyna nepesoaa
3HAYEHHUN YIJIOB U3 IPATYCHOM MEPHI B PAIMAHHYIO U HA00OPOT.

Ouenka Ilokazamenu OUEHKU

3aganue Ne§
CdopmynupoBaTh MpaBUIIO MPUBEACHUS ISl TPUTOHOMETPUICCKUX (QYHKITAN

Ouenka Ilokazamenu ouenku

3 [TpaBuibHO cPopMYITHPOBAHO, JIJISI YETO MUCTIONB3YIOTCS MpaBHIia
IIPUBEIHUS, I KAKUX YIJIOB
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4 [TpaBuibHO cPOpPMYITHPOBAHO, JIJISI YETO UCTIONB3YIOTCS MpaBHIia
npueaHusi. ChopmynupoBaHo MpaBUiio, sl KAKMX YTIIOB
MPOU3BOIUTCS CMEHA HAMMEHOBaHUST (DYHKIIMH, [Tl KAKUX YTIIOB
CMEHAa HAaUMEHOBaHUs (PYHKIIMHU HE POU3BOUTCS .

5 [TpaBuiabHO chopMyITHPOBAHO, JIJIST YETO MCTIONB3YIOTCS TPaBUIIa
npuseaaus. ChopmynupoBaHO MPaBUIIO, [ KAKUX YTIIOB
MIPOU3BOIUTCS CMEHA HAMMEHOBAHUS (DYHKITHH, JJISI KAKUX YTIIOB
CMEHA HAaUMEHOBaHUs (DYHKIIMHN HE TIPOU3BOTUTCS .
ChopmynupoBaHO MPaBHUIIO ONPECICHHS 3HAKA MTOJTYyYEHHON
byHKIMU (TPaBOMl YaCTH MOJYYEHHOTO BHIPAKEHUS)

3aganue Ne9
CdopmynupoBath MpaBuiIo MPUBEACHUS JJISI TPUTOHOMETPUUECKUX (QYyHKIUI

Ouenka Ilokazamenu ouenku

3aganue Nel(
JlaTh onpeeieHrue YeTHOCTH U HEYETHOCTH (DYHKIIMU. YKa3aTh KakKue U3
TPUTOHOMETPUUECKUX (DYHKIUHN SBIISIIOTCSI HEUYETHBIMU, KaKUE YETHBIMU

Oueuka Ilokazamenu OUEHKU

3 JlaHo ompezeneHne YeTHOCTU U HEUETHOCTH (QYyHKIIUHU. Y Ka3aHO
KaKHe U3 TPUTOHOMETPUUECKUX (QYHKIU SIBISIOTCS HEUYETHBIMU,
KaKhe YeTHbIMU

4 JlaHo onpeneneHre YeTHOCTU U HEYETHOCTU (PYHKIIMH. YKa3aHO
KaKue U3 TPUTOHOMETPUUECKUX (DYHKIUI SBISIOTCS HEUETHBIMU,
KAaKU€ YETHBIMU.

[TpaBUIBHO yKa3aHbl HEUETHBIE U YE€THASE TPUTOHOMETPHUYECKUE
¢yHkunu (0€3 JEMOHCTPAUKA Ha TPUTOHOMETPUUYECKOM KPYTe)

5 JlaHo omnpezeneHue YeTHOCTU U HEUETHOCTH (DYHKIMU. YKa3aTh Kakue
U3 TPUTOHOMETPUUYECKUX (PYHKIMH SBIISAIOTCS HEUETHBIMU, KaKue
YETHBIMU.

[IpaBWJIBHO yKa3aHbl HEYETHBIE U YETHAS TPUTOHOMETPHUUECKHE
(GyHKUIMU ¢ JEMOHCTpALUEd Ha TPUTOHOMETPUUECKOM KpyTre

3aganue Nell
JlaTh omnpejienieHre YeTHOCTH M HEYETHOCTH (PYHKITUU. YKa3aTh KaKue u3
TPUTOHOMETPUUICCKUX (DYHKITHI SBISIOTCS HEUCTHBIMU, KAKHE YeTHBIMU
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OMBHKa Hlokazamenu OUEHKU

3ananue Nel2
CdopmynupoBaTh CBOCBAa PYHKIIMH Y=SINX, y=COSX

Ouenka Ilokazamenu ouenku

3 [TpaBuiabHO chopMyIHpPOBaHBI 2 CBOMCTBA

4 [TpaBuibHO chopMynrpoBaHbl 3 CBOMCTBA

5 [IpaBuibHO chopMynrpoBaHbl 4 CBOMCTBA

3aganue Nel3
CdopmynnpoBaTh CBOMCBA (PYHKIIMU Y=SINX, y=COSX

0uem<a Ilokazamenu OUEHKU

3amanue Nel4
CdopmynupoBaTs onpeieleHue IPOU3BOTHON, (GU3HUECKUI CMBICT TTPOU3BOHON IS
MPSIMOJIMHEWHOTO IBIKCHUS U TSl GyHKIUU y=f(X)

Ouenka Ilokazamenu oyenku
3 CdopmynrupoBaHO ONpeICIICHUE TIPOU3BOTHOM
4 CdopmynupoBaHO onpeIesieHre NPOU3BOIHOM, YKa3aH GU3UYECKUIM

CMBICJT IPOM3BOTHOW [T MPSIMOJIMHEMHOTO IBUYKECHUS

5 CdopmynupoBaHO OMNpeIeIICHIE IPOU3BOIHOM, YKa3aH (GHU3NICCKHM
CMBICJT POU3BOIHOM IS MPSIMOJIMHEHHOTO JBHKCHUS

u st GyHKIuu y=f(X)

3apnanue Nel5S
CdopmynupoBath ornpesieseHne NPOu3BOAHON, (PU3NUECKUNA CMBICT TPOU3BOTHON IS
OPSIMOJIMHEWHOTO ABMXKEHUS U 111 PyHKIuu y=f(x)

Ouenka Ilokazamenu ouenku

3ananue Nel6
ChopmynupoBath ornpeseaeHue NPOU3BOIHOM, FEOMETPUUECKHUI CMBICI MPOU3BOIHOM,
3amycaTh ypaBHEHUE KacaTeIbHOU
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OMBHKa Hlokazamenu OUEHKU

3 CdopmynupoBaHO onpeesieHHE TPOU3BOIHOM

ChopmynupoBaHO OMpeICIICHUE IPOU3BOIHOMN, TEOMETPUUCCKUI
CMBICII IPOU3BOIHOU

5 CdopmynupoBaHO omNpeIesICHHE TPOU3BOIHOM, TEOMETPUUCCKUI
CMBICJI IIPOM3BOIHOM, 3alIMCAHO YPaBHEHUE KAaCcaTEIbHOU

3aganue Nel?7
CdopmynupoBaTs omnpe/ieiieHUE MPOU3BOTHON, T€OMETPHIECKUI CMBICI TTPOU3BOTHOM,
3aIMcaTh ypaBHEHUE KACATEIbHOU

Ouenka Ilokazamenu ouenku

3aganue Nel§
CdopmynupoBath ornpeeacHie MHOTOTpaHHHKA, SJIEMEHTOB MHOTOTpaHHUKA (TPpaHH,
pebpa, BbICOTA), ONIPEACIICHUE TPU3MBI, BUIBI IIPHU3M

Ouenka Ilokazamenu ouenku

3 CdopmynmpoBaHo OIpeeICHHe MHOTOTPAaHHUKA, DJICMEHTOB
MHOTOT'PaHHHKA

4 CdopmynmupoBaHo onpeAesieHHe MHOTOTPAaHHUKA, JJIECMEHTOB

MHOTOrpaHHUKa (TpaHu, pedpa, BHICOTA)

5 CdopmynupoBaHo orpesielieHue MHOIOTPaHHHUKA, JJIEMEHTOB
MHOTOIpaHHUKA (TpaHu, pedpa, BbICOTA), ONPEIeICHUE TPU3MBI,
yKa3aHbl BUJIbI TTPU3M

3aganue Nel9
CdopmynupoBaTs omnpe/ieieHue MHOTOTPAaHHUKA, SJIEMEHTOB MHOTOTpaHHUKA (TPaHH,
pebpa, BbICOTA), ONPEACICHUE TPU3MbI, BUIbI IPU3M

Ouenka Ilokazamenu OUEHKU

3aganue Ne2(
CdopmynupoBaTh omnpeiesieHUEe HEOTIPEASTICHHOTO0 HHTETPpaIa, yKa3aTh CBOMCTBA, 1aTh
reOMETPUUECKOE TOJIKOBAHUE

OI(EHKa Hokazamenu OUEHKU

3 CdopmynupoBaHo orpeiesieHre HeONpeIeICHHOT0 HHTerpaia
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4 CdopmynrpoBaHOOIIPEACIICHUE HEOTIPEACICHHOTO HHTETpaa,
yKa3aHbl CBOKCTBA

5 CdhopMynupoBaHO OIpe/IeIICHUE HEONPEICICHHOTO HHTETpalla,
yKa3aHbl CBOWCTBA, TAHO TEOMETPHUYECKOE TOJTKOBAHUE

3aganue Ne2l
CdopmynrpoBath onpeeiacHue HeolpeaeICHHOTO HHTerpaja, yKa3aTh CBOMCTBA, 1aTh
reOMETPUUECKOE TOJIKOBAHUE

Ouenka Ilokazamenu ouenku

JAnnakTnyeckasi eIMHULA JAJI51 KOHTPOJIA:

2.4 HaXOUTh 3HAYCHUS KOPHS, CTENEHH, JIorapu(]ma, TPUTOHOMETPUUECKUX BBIPAKEHUIN
Ha OCHOBE ONPEJIeNICHUsI, UCIOJIb3YsI PU HEOOXOAMMOCTH UHCTPYMEHTAIIbHBIE CPENICTBA;
3amanue Nel (M3 TeKylero KOHTPOJIsi)

Beimonnure 3aJJaHusA (O,Z[I/IH N3 BO3MOJKXHBIX BAPUAHTOB BaﬂaHI/I}I)Z

1) IlepeBeuTe 3HAUEHUS TPATYCHONM MEPHI YIJIOB B PaJUaHHYIO:
30°, 80°,135°, 146°.
3T St
ITepepenure B IPaIyCHYIO MEPY: ? \ ?

2)

OnpenenHTe 3HAKH BEIpa:KeHHH
sin115” - cos 267"
, sin(-243°)-cos100°

T St
HafigHTe Ha 9HCIO0BOH OKPYKHOCTH OYKH: 1’ - 4
4)
Ouenka Hokazamenu ouenku
3 Pemens! nBa 3aaanus
4 Peumrens! Tpu 3amaanus
5 Periensl yeTeipe 3a1aanus
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.6 BBINIOJIHATH MPE0OPA30BAHMS BBIpAXKEHUN, TPUMEHSS (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JTorapu(mMoB, TPUTOHOMETPUUECKUX (PYHKIUA;

3apanue Nel (M3 TeKyIero KOHTpOJIsi)

Pemnre (0MH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHMS):

: 1
Hangute COSx, [fgx, cfgx, eClH SInx = _E (4 9eTBEpPTH)
1)

1 an
Cos8(f = —— H T < [f < —
3 2

Brruuenure sin 2o, cos 2d,
- - eclu __ .. .

2)

Oueuka Ilokazamenu OUEHKU

3 Pemieno 3aganue 1).

4 Pemmeno 3aganue 1), Beraucieno 3nadenne S y3 3aqammg 2).

5 Pemeno 3aganue 1), Beraucieno 3nadenne S y3 3amammg 2).
sin 2a, cos 2a

BBIYMCJIEHBI 3HAYEHUS * U3 3aJIaHUs 2)

JupakTudeckasi eTMHULA JJI51 KOHTPOJIA:

2.8 BBIUMCIIATH 3HaYCHUE (PYHKIIMH 110 3aJJaHHOMY 3HAUYCHHIO apryMEHTa IIPH Pa3TUIHBIX
crioco6ax 3agaHus PyHKIINH,

3amanmne Nel (M3 TeKylero KOHTPOJIsi)

(OnvH U3 BO3MOKHBIX BAPUAHTOB 3aaHuUs):

1 [Iycts f(x)= 3x” — 6. Haitzure f(2)

2

X" —x+2
Ha#finure, kakoe sHa4eHHe QYHKIHA ) — 1 IIPHHHMAaET IIPH
x S
x=-3:
2
u y=——
3 Ha#nute o01acTe onpeneleHHd QVHELIHH: x—1
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A Ha#finure o0macTs onpenencHHd QOVHKITHH:

y=A10x-5

Ouemca Ilokazamenu OUEHKU

3 Pemens! n1Ba 3aganus

Pemensl TPH 3aIaHUA

5 Pemens! ueTkipe 3ananus

JAngakTuyeckasi eIMHULA 1JIS KOHTPOJIA:
2.9 onpenensiTh OCHOBHBIC CBOMCTBA YUCIIOBBIX (DYHKITUN, MILTIOCTPUPOBAThH UX HA

rpaduKkax;
3ananue Nel (M3 TeKylero KOHTpOJIsi)

Onummre QYHKIHIO, rpa@HK KOTOPOH H300pakeH Ha PHCYHKE

yl

1) ykaxkuTe obnacTe onpefeneHus;
2) YKaMTe MHOXECTBO 3HAYEHWN,
3) ABNAETCA NN PYHKUMA YETHOW MK HEYeTHOW?

4) YE2AHWUTE NPOMEXKYTKN BO3pacTtaHnAa wu }"ﬁbIBEHHH.
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(OZIMH U3 BO3MOXKHBIX BAPUAHTOB 3aJIaHMUSI)

Ouyenka Iloxkazamenu oyenku
3 VYka3aHbl 1Ba CBOMCTBA
4 Yka3aHbl TpU CBOMCTBA

5 YKa3aHbl YeTbIpe CBOMCTBA

JlupakTudeckas eJMHUNA A5 KOHTPOJIA:

2.10 ctpouTs rpaduku M3yYEHHBIX (PYHKINN, MIITIOCTPUPOBATH 1O TpaduKy CBOWCTBA
AJIEMEHTAPHBIX (PYHKIIHIA;

3ananue Nel (M3 TeKylero KOHTPOJIsi)

. 1
s x = E [— 20 ”r]
O003HaYbTE BCC KOPHU YpaHCHHUS Ha MMPOMEKYTKE " Ha
rpaduxe:

.1
3n ‘//U it
] -1 2

(OJIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka Ilokaszamenu oyenku
3 Haiinien oiluH KOpeHb YpaHEHUS
4 Haiinens! nBa KOpHS ypaHEeHUs
5 Haiinens! Tpu KOpHS ypaHEHHUs

JAupakTuyeckasi eIMHULA JJI51 KOHTPOJIA:
2.11 ucnonp30BaTh MOHATHE (PYHKITUU JJI ONTUCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJIMYWH;
3ananue Nel (M3 TeKyero KOHTpOJIsi)
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1. Ha pucynke | TOuKaMH NOKa3AHA CPEIHECYTONHAA TeMIepaTypa Bhalyxa Kasapih neHs
¢ 1T woafipa no 5 gexadps. [1o ropeaciTand yKassBanTen UHCIa MECHiE, No BepTHEE -
JH — Temnepatypa b rpagveax Llenscus. Lo HarnsainocTd TOUKA cOeTHHERsE JHHEEE.
Henonbaya rpaduk, onpeieinTe HaR0o LYK CPeIHeCYTOMHY D TEMIEPATY[Y B NepHoLC

22 poRGpa no 3 feaips.

3 .j'l E.l Fow -
2 ) LT
I \-_- i -
0 I f . '.:=
P A R Yo [ BB
LT e o
Puc. 1.

Mopalok BHNOAHEHHA 30AHHA

| [Mpounraime Texet

2. OnpedeanTe, HaMeneHse Kakoll BeHYHHBlL XapakTepHIYeT rpadmy.

FANAYH.

3. Hafunre weny AeAeHss 00 BepTHEAIM,

4. Braneaute nepHol
o, Onpepeawre HARG

. JaMHWNHTE OTRET,

EpeMeHH, O KOTODOM MEDPHTCR B 33.0a4e.

LR I:.I'I-r.':l i.'FH;.'J,HEC}'T-I’.I"lI I:r'l-lffl TEMI I rATY RN

MakcuMaJIbHOE YKUCIIO 0aJIOB - 2

2. Onpeseawre no rpadmky (o, puc. 2) LARHY NPOMEAYTRA, 1A KOTOPOM IHAYEHHA y1K-
wae y = f(x) Oyayt He Oodkiue —2

¥

Puc. 2.

MakcuMalibHOE YKUCJIO 0aJUIOB - 3
(0IMH U3 BO3MOYKHBIX BAPUAHTOB 3aJIaHMUS )

Ouenka

Hokazamenu OUEHKU
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3 CyMMapHOe 4rciio HaOpaHHBIX 0asuIoB -3

CyMmMapHoe uncio HaOpaHHBIX OaisioB 4

5 CyMMapHOe 4rciio HaOpaHHBIX 0auIoB -5

JAupakTuyeckast eIMHULA 1JI51 KOHTPOJISA:
2.12 nucnonnp30BaTh HpI/IO6peT€HHLIQ 3HaHUA 1 YMCHUS B HpaKTH‘{eCKOﬁ JACATECIIBHOCTHU U
HOBCGﬂHCBHOfI KU3HU:JIA OITMCaHUA C ITIOMOIIIBIO q)YHKHI/Iﬁ Pa3INYIHbIX SaBI/ICI/IMOCTeﬁ,
npeAcTaBiIeHUs UX rpad)uuecKu, HHTEPIPETAIUU IPadUKOB.
3apanue Nel (M3 TeKyero KOHTpOJIsi)
(CHIa nmepeMeHHOro 3JeKTPHUECKOro TOKA ABJIAETCA (DYHKIHe,
3JABMCAINEH OT BpeMeHH, ¥ Belpaxaerca GopMyion

I = A sin (w! + ©),

rne A — aMITJIUTVIa HG.IIEE‘E_HHH, () — 4acToTa, p — Ha4dYalbHAadA

thaza.
I

A=2, w=1, ¢=

(1%

3anumute GopmMyITy AJis MOCTPOEHUs TpaduKa ¢ UCTIOIb30BAaHUEM YHCIICHHBIX 3HAUCHHI
BEJIUYHH
B BUJe y = f(X).

. . v=snx
VYkaxxute BUIIBI MPOCTEHIITNX MPeoOpa30BaHMl BCTIOMOTaTEIbHOTO rpaduka - ,

HEO0XOTUMBIE
VTS TOCTPOEHHMS rpaduKa MOTyICHHON (YHKIHH.
(OMH K3 BO3MOYKHBIX BAPUAHTOB 3a1aHHS)

Ouenka Ilokazamenu oyenku

3 3anucana gopmyra st IOCTpOeHUsI rpaduka ¢ UCTIOIb30BAHUEM
o T
51N X ——

YHCJICHHBIX 3HAUCHUN BEJIUYUH y=
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3anucana ¢popMya sl TOCTPOEHUS Tparika ¢ UCIIOIb30BaHUEM
o T
510 X ——
YUCJICHHBIX 3HAYCHUN BETUYNH Y= 4

VYka3zaH OJIMH BHJ TPOCTECUIITUX MPEOOpa30BaHUI BCIOMOTATEIHHOTO

V=sinx y
rpaduxa - JUTSl IOCTPOEHHUSI rpaduKa Moay4YEeHHON

byHKIUA. (CABUT BCIOMOTATENHHOTO rpadka BIPABO BIOJIb OCH 0X
I

—_—

ma 4 wm pacTsKEHUE BCIIOMOTaTeIbHOTO Tpaduka B 2 paza BIOJb
ocu oY)

3anucana gopmyra sl TOCTpOeHUsI rpaduka ¢ UCTIOIb30BAHUEM

. T
2sin| x——

YHCJICHHBIX 3HAYCHUI BEIHMYUH Y=
VYka3zaHbl 2 BUJIa TPOCTEUIINX MPeoOpa3oBaHUil BCIOMOTATEIHLHOTO

V=s5in X y
rpaduxa - JUTS IOCTPOEHMSI rpadrKa MOTydeHHON

byHKUIUU. (CABUT BCIOMOTraTebHOTO rpaduka BIPaBO BIOJIb OCH 0X
T

[T

ma 4w pacTsKeHUE BCIIOMOraTeabHOro rpaduka B 2 pasza BI0JIb OCU
oY)

JuaakTuyecKas eIMHALA A5l KOHTPOJIS:
2.13 HaxXoAUTh NPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMIA;
3ananue Nel (M3 TeKylero KOHTPOJIsi)

a) y=>5x

- : i . ; _ 2x
B) fix)=cosx — x*+ 27 4+ 2yJx; | fix)=x - ginx; a) fix) o

iLk QnpeldeneHienM NpossoqHON, HandWte NpoMisoiHee Oy HRLHH

'y

-X"+4, 0) fix)=x*-3x*+ 2;

1
+ 2

(OZIMH U3 BO3MOKHBIX BAPUAHTOB 3aJIaHUS)

Ouenka

Ilokazamenu OUEHKU

3aganue Ne2 (M3 TeKyLIero KOHTPOJIsi)
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-]::.'Z!'.:'_.i-' b QNPeAelCHHEM NPORSEOOAHOH, HaWdWTe NMpOMISOiHES Y HRLHK

ay yv=5"—-x"+4; 6) flx)=x*—3x* + 2:
; ; i ) i _ 2x
B) f(x)=cosx — x*+ 27 4+ 2yx; | fix) = x - sin x: n) fix) =

+2

(O,Z[I/IH N3 BO3MOJKHBIX BAPUAHTOB 3a,IlaHI/ISI)

OueHKa Iokazamenu OUEHKU

3 Haiinens! Tpu Ipou3BOAHEIE

HaitneHsl yeTbIipe mpou3BOJHBIE

5 Harninensl Bce 5 mpoOM3BOAHBIX

JupakTuyeckasi eIMHULA JAJI51 KOHTPOJIA:

2.14 ucnonp30BaTh NPOU3BOIHYIO ISl U3yUYE€HUS CBOMCTB (PYHKIMN U IOCTPOCHUS
rpaduKoB;

3apanue Nel (M3 TeKylero KOHTPOJIsi)

Hccnenyiite GyHKINIO HA SKCTPEMYMBI (OJIMH U3 BO3MOKHBIX BAPUAHTOB 33JIaHU) :
y=x3-3x2

Ouenka Hlokazamenu ouenku

3ananue Ne2 (M3 TeKylero KOHTPOJIsi)

Uccnenyiite GyHKINIO HA IKCTPEMYMBI (OJIMH U3 BO3MOXKHBIX BAPHAHTOB 3aIaHUS) :
y=x3-3x2

Ouenka Ilokazamenu oyenku

3 Haﬁz:eHa IMPpOU3BOAHAA, BBIYUCIICHBI KPUTHYCCKUC TOYKU, 0011aCTh
OIIpCACIICHUA (i)yHKIII/II/I p8.36I/ITa Ha MHTCpPBAJIbl MOHOTOHHOCTHU

4 Haiinena mpousBogHasi, BBIYMCIEHBI KPUTHIECKUE TOUYKH, 00JIaCTh
orpeaeneHus PyHKIMH pa30uTa Ha HHTEPBaJIbl MOHOTOHHOCTH.
OmnpeneneHsl 3XHAKK TPOU3BOJAHON B KaXKJI0M UHTEPBAJIE,
0003HaYeHO BO3pacTaHue, yObIBaHUE (PYHKIIMN HA WHTEPBaIaX

5 Haiinena npou3BoHas1, BHIYUCIEHBI KPUTUUECKUE TOUKHU, 00J1acTh
onpeaesieHus (GyHKIMU pa3OuTa Ha UHTEPBaIbl MOHOTOHHOCTH.
OnpeneneHsl 3XHAKU MPOU3BOTHON B KAXKJOM UHTEPBAJIE,
0003HaY€HO BO3pACTaHKE, YObIBAHHE (PYHKIIMU HA UHTEPBAJIAX.
OrnpeneneH BUJl SKCTPEMYMa, BEIYUCICHBI MAKCUMYMbl, MUHUMYMBbI
byHKIIUN
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JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

2.15 npuMeHsTh NPOU3BOJIHYIO JUIsl MPOBEAEHUS TPUOIMKEHHBIX BIYMCICHUM, PEIIaTh
3a/layv IPUKIAJHOTO XapaKTepa Ha HaX0KJI€HNE HAanOOJIbIIEro U HAMMEHBILETO
3HAYEHHUS;

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

Haiigute nanbosbiiee 1 HaMMeHblIee 3HaueHne (PYHKIMU Ha 33JaHHOM OTPE3Ke

(0IMH U3 BO3MOKHBIX BAPUAHTOB 33JJaHUS ):

flx)= %x4—2f+ 1, x=[-13]

Ouenka Ilokazamenu ouenku

3aganmue Ne2 (M3 TeKyLIero KOHTPOJIs)
Haiigure nanbosbiiee u HauMeHbllIee 3HaueHne (PyHKLIMN Ha 33JJaHHOM OTpe3Ke
(0IMH U3 BO3MOKHBIX BAPUAHTOB 3aJJaHUS ):

flx)= %x4—2f+ 1, x=[-13]

OI(EHKa Hokazamenu OUEHKU

3 Haiinena nponsBoHasi, BBIYMCIEHBI KPUTUYECKUE TOUKH, 00JIaCTh
onpezaeneHus: PyHKIUHN pa30uTa Ha HHTEPBaJIbl MOHOTOHHOCTH.
OnpeneneHbl 3XHAKK TPOU3BOJAHON B KXKJIOM UHTEpBAJIE,
0003HaueHO BO3pacTaHue, yoObiBaHUE (PYHKIIMU HA UHTEpBaIax

4 Haiinena npon3BoiHast, BHIYUCICHBI KPUTHIECKUE TOUKH, 001aCTh
omnpeeneHus GyHKIUU pa30uTa Ha HHTEPBAIBI MOHOTOHHOCTH.
OmnpeneneHbl 3XHAKW TPOU3BOIHON B KOKJIOM UHTEPBAJIE,
0003HaYeHO BO3pacTaHKe, YObIBaHUE (PYHKIIMU HA MHTEPBAJIAX.
OmnpeneneH BUJ IKCTPEMyMa, BBIYUCICHBl MAKCUMYMbl, MUHUMYMBI
byHKIIIN

5 Haiinena nponsBoiHast, BBIYMCIEHBI KPUTUYECKHUE TOUKH, 001aCTh
orpeaencHus PyHKIMH pa30uTa Ha MHTEPBaJIbl MOHOTOHHOCTH.
OmnpeneneHsl 3XHAKK TPOU3BOJAHON B KaXKJI0M UHTEPBAJIE,
0003HaYeHO BO3pacTaHKE, YObIBAaHUE (PYHKIIMU HA MHTEPBAJIAX.
OmnpeneneH BUJ 3KCTPEMYyMa, BBIYUCIEHBI MAKCUMYMbI, MUHUMYMBI
byHKIUH.

Boruncnensl 3HaueHUs GyHKIMHM Ha KOHIIaX IPOMEXKYTKA, YKa3aHbI
HauOosbllIee M HAUMEHbLIEe 3HaUeHUsl (PyHKIUU
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JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:
2.16 BBIUKCHATH B MPOCTEUILINX CIIyYasiX IJIOMAAN U OOBEMBI C UCTIOJIb30BAHUEM
ONPENEIICHHOTO UHTErPaJIa;

3amanue Nel (M3 TeKyliero KOHTPOJIsi)

Brruncnute mnomaas GUrypbl, OrpaHUYCHHOMN TUHUSAMU: Y = - X2 + 4, UCTIOIB3Ys
ONPEAECICHHBIM UHTETPAJ.

[TocTpouts yeprex.

(0IMH U3 BO3MOKHBIX BAPUAHTOB 33JIaHUS)

Ouenka Ilokazamenu ouenku

3

[TocTpoen yeprex:
3anucana ¢popMya s BbluKMcieHus miomaau ¢purypsl. Haiinenst

IIPEAENBI NHTETPUPOBAHUS.

[TocTpoeH ueprex:
3anucana ¢popMyia sl BEIYMCIEHU 1iomaau ¢urypsl. Haiinenst

IIpEeIeIIbl UHTETPUPOBAHUS.
§S=125,
3anucaHo BBIpaXEHUE S NI BBIYMCICHUS TUIOIAN: ,
¢ ]

)
—
|r
oy,
-
L
I=
N
-
p—

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)

Haiinute yriosoii koadduimenT kacarenbHoi K Tpaduxy Qynkiuu f(x) = x3 B Touke
C(-2; -8)

Ouenka Ilokaszamenu oyenku
3 Haiinena npousBoaHas QyHKIIUU
4 [TpaBUIBLHO BBIYMCIIEHO 3HAYEHHE MPOU3BOHOM B Touke C, HO HE

yKazaHo, 94T0 KOd()PUITUEHT KacaTeIbHON B TOYKE PaBEH 3HAUYCHUIO
ITPOU3BOJHOM B 3TOU TOUKE

5 [TokazaHo, 4To yryioBoi k03¢ duiueHT kacateabHol B Touke C paBeH
3HAYEHUIO MMPOU3BOIHON B JAHHOW TOYKE. BBIYMCIICHO 3HAUCHUE
yriioBoro kodgduiueHra.

I[I/II[aKTI/I‘IeCKaSI CANMHMNIA 1JIA KOHTPOJIA:
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2.18 pemaTh paloHaNbHbIE, MOKa3aTENbHBIE, JOTapUPMUYECKHUE, TPUTOHOMETPUUECKHE
YpPaBHEHMS, CBOIALIMECS K IMHENHBIM U KBAaJPaTHbIM, a TAK)KE€ aHAIIOTUYHBIC
HEPABEHCTBA U CUCTEMBI;

3apanue Nel (M3 TeKyIero KOHTpOJIsi)
Pemnre ypaBHeHMs (OAUH U3 BO3MOYKHBIX BAPUAHTOB 33JIaHUsA):

2sinx—1=10

1)

z)Eﬂn*x+3cmsx—3::&

3)sinx+cosx=0

Ouenka Ilokazamenu oyenku
3 Pemreno ogHo ypaBHeHHE
4 Pemiens! 1Ba ypaBHEHUs
5 Pemiensl Tpu ypaBHEHUS

JAupakruyeckasi eITMHULA AJI51 KOHTPOJIA:
2.22 ¥ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAESATENbHOCTH U

MMOBCEITHEBHOM KU3HU: JJIsl IOCTPOSHUS ¥ UCCIIEI0BAHUS MPOCTEUIITUX MATEMATHUYECKUX
MOJIEJIEN.

3ananue Nel (M3 TeKylero KOHTpOJIsi)
TpeOyeTcst BBIPHITH IMYy 0beMOM 32 KB.M., UMEIOIIYIO KBaJIpaTHOE THO, TaK YTOOBI Ha

OOJUIIOBKY €€ JIHA U CTEH IMOILIO HAaMMEHBIIIEe KOJIMYECTBO MaTeprasia. KakoBbl TOJKHBI
OBITH pa3Mephbl SIMbI?

Ouenka Ilokaszamenu oyenku
3 [IpaBUIBLHO BBIPAXKEHBI CTOPOHBI JIHA U BBICOTA SIMbI, COCTaBJIEHA
(GYHKIUS TJIOIIAAN IHA U CTEHOK
4 CocraBnena ¢yHKIUS MJIOMIAIN JHA U CTCHOK, HalIeHA TIPOU3BOTHAS
byHKIIIH
5 Haiinen MuHMMYM (DYHKIIMM MOJIOMIAAM THA U CTEHOK, BHIYUCIICHBI

pa3Mephbl MBI

JlupakTu4ecKas eIMHALA A5l KOHTPOJIS:
2.23 pacnio3HaBaTh Ha YepTeKaxX U MOJENIAX MPOCTPAHCTBEHHBIE (DOPMBI;
3aganme Nel (M3 TeKyero KOHTpOJIs)
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1. Cpean modpamennbix e Bubepute, T¢ KOTOpbIE
SBISHIOTCS NP IMaAM i

2B 4

AR

Ouenka Ilokazamenu ouyenxu
3 VYka3zanbl 1Ba HOMepa u3 yeThipex (1,6,7,8)
4 VYka3zaHbl Tpu HOMepa U3 uethbipex (1,6,7,8)

5 YkazaHbl yeTbipe HoMepa u3 uetbipex (1,6,7,8)

JIuaakTH4ecKas eIMHNLA A1l KOHTPOJISA:

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSMHU, U300paKEHUSIMU;
3apanue Nel (M3 TeKyero KOHTpOJIsi)

OTBeThTE HA BONPOCHI:

1.

MHOFOYFOJIBHI/IKI/I N3 KOTOPBIX COCTABJICHBI
MHOTOI'PAaHHHUKH — OTO ...

[leprienauKysip, MPOBEICHHBIN U3 KAKOM-
HUOY/Ib TOUKH OJTHOTO OCHOBAHMS K
IJIOCKOCTH APYTOTO — 3TO ...
MHOTOTpaHHUKA

TpeyronbHas npuzma

3.

B TpeyrosbpHOM pu3Me MOKHO NPOBECTH
JMaroHasb.
B ocHOBaHuM TpeyroapHON MIPU3MBI MOKET
JeKaTh PaBHOOEAPEHHBIN TPEYTONbHUK?
(ma, Her)
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B nipaBWIIbHOM TPEYTOJIBHOW MPU3ME B
OCHOBAHHH JICKHUT .....

TpeyronbHas npu3zmMa UMeer ....pedep
boxoBbie rpanu IPSIMON TPEYTOJIBHOU
IIPU3MBL. ..

Ecnu B OCHOBaHMM NPSIMON IPU3MBI JIEKUT
IIPaBWJIBHBIA MHOTOYTOJIBHUK TO IPA3MA
Ha3bIBACTCA. ..

YeTplpexyroapHas npu3Ma

10. B ocHOBaHUM 4ETHIPEXYTOJIBHON MPU3MBI
MOKET JIe)KaTh poMO? (112, HET)

1. CKOBKO BEpIIUH UMEET Ky0?

Ouenka Ilokazamenu ouenku

3 JlaHbl OTBETHI HA 5-7 BOIIPOCOB

4 JlaHb1 OTBETHI Ha 8-9 BOIIPOCOB

5 Hanb! orBeThl Ha 10-11 Bonpocos

JunakTuyeckasi eIMHUIA U1 KOHTPOJIS:

2.27 n300pakaTb OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE TEla;
3apanue Nel (M3 TeKyero KOHTpOJIsi)

[Ipoiitu Tect (mpaBuiIbHBIA OTBET 1 Oasn):
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1. Kakas pHrypa HaX0OHTCA B OCHOBAHHAX IHIHHIpPA:

a) cepa;
0) KpyT:
B) 3LIHIC.

2. HasoBHTe 0Tpe3ok. KOTOPLIH ABIAETCA PAIHYCOM M THHIPA:

e

b M )
: A a) O2A1;
8) 0201,
B) A3Al.

m ...
'“ '.;j.z 1
o o o

3. ¥KamHTe Ha PHCYHEKE 00PasyHOIIYIO ITHIHHIpa:
a) O10z;
0) AxAs;
B) A1A3.

4. BricoTa HHIHHIpA 3TO!

a) paccTOAHHE MEETY MIOCKOCTAMH €ro OCHOBaHHIA;
0) oTpe3oK, KOTOPEI cOeTHHAET JBE MHO0EIe TOYKH OCHOBAHHII;
BE) OTpe30K. KOTOPEIH coeTHHAET NEHTp KPYTa ¢ Tr0dol ToukoH NHIHHIpa.
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5. Kakasa ¢durypa ABIA€TCA OCBI0 HHIHHIPA?

a) mpaMaa 010z;
0) otpesor 0102;
E ) 0Tpe3ok A1Al.

0. PaBHOCTOpOHHHH IHIHHIAP — 3T0 HHIHHIP, ¥ KOTOPOTro:

a) 00pasyrollad paBHAa BEICOTE:

0) pagHyc OCHOBaHHA paBEH BBICOTE LIHIHHIpPA;
E ) ZHaMeTp OCHOBaHHA PaBeH BEICOTE LIHIHHIpPA.

7. Kakaa durypa AB1deTca oCHOBaHHEM KOHYCa:

a) OKpPVAHHOCTE;

0) KpyT;
E ) 37LTHIIC.

8. HasoBHTe oTpe3oK, KOTOPBIH ABTACTCA paIHycoM KOHYycCa:

9. VkamuTe Ha pHCYHKE 00pasyIOMIyIO KOHYCa:

a) S0O;
o) SC;
B) CB.

a) CB
6) CO
B) SA

Ouenka

Ilokazamenu OUEHKU
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3ananmne Ne2 (U3 TeKyIero KOHTPOJIA)
[Ipoiitu Tect (mpaBuiIbHBIA OTBET 1 Oan):
1. Kakas purypa HaxoIHTCA B OCHOBAHHAX ITHIHHIPA:

a) cepa;
0) KpyT:
B) 3IHIC.

2. HasoBHTe OTpe3oK. KOTOPBIH ABIAETCA PAOHYCOM LHIHHIPA:

—_ ___H“'H
e 1 4
5 . a) OzAj;
6) 0201
E B) AzAl.
i
S

3. VramHTe Ha pHCYHEE 00pPasyIOIIYIO [IHIHHIpA:

a) O10z;
0) AxAsz;
B) A1A3.

4. BrlcoTa IHIHHIpA 3TO:

a) paccTOSHHE MEXTY MIIOCKOCTAMH £I0 OCHOBaHHI;
0) oTpe3okK, KOTOPEI COeIHHACT qBE THOOLIE TOMKH OCHOBAHHII;
BE) OTpe30K. KOTOPEIH coeTHHAET NEHTP KPYTa ¢ Tr0dol Toukol NHIHHEIpa.
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5. Kakasa ¢durypa ABIA€TCA OCBI0 HHIHHIPA?

a) mpaMaa 010z;
0) otpesor 0102;
E ) 0Tpe3ok A1Al.

0. PaBHOCTOpOHHHH IHIHHIAP — 3T0 HHIHHIP, ¥ KOTOPOTro:

a) 00pasyrollad paBHAa BEICOTE:

0) pagHyc OCHOBaHHA paBEH BBICOTE LIHIHHIpPA;
E ) ZHaMeTp OCHOBaHHA PaBeH BEICOTE LIHIHHIpPA.

7. Kakaa durypa AB1deTca oCHOBaHHEM KOHYCa:

a) OKpPVAHHOCTE;

0) KpyT;
E ) 37LTHIIC.

8. HasoBHTe oTpe3oK, KOTOPBIH ABTACTCA paIHycoM KOHYycCa:

9. VkamuTe Ha pHCYHKE 00pasyIOMIyIO KOHYCa:

a) S0O;
o) SC;
B) CB.

a) CB
6) CO
B) SA

Ouenka

Ilokazamenu OUEHKU
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3 4-5 npaBUIBHBIX OTBETOB

Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a
4 6-7 MpaBUIIBHBIX OTBETOB

Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a
5 8-9 mpaBUJIbHBIX OTBETOB

Kirou k Tecty: 1)0; 2)a; 3)a, 0; 4)a; 5)a; 6)B; 7)0; 8)0; 9)a

JuaaKkTu4ecKkasi eAMHANA 1151 KOHTPOJIA:
2.28 BBITIOIHATD YEPTEKU IO YCIOBHIM 33/1a4;

3apanue Nel (M3 TeKyero KOHTpOJIsi)

Pemnts 3a1a4y, MOCTPOUTH YEPTEK.

(onMH U3 BO3MOXHBIX BAPHAHTOB 3aaHHs)

B npaBuabHOR 4YeTBIPEXYroJIBHOH NHpaMuje
SABCD Touka O — neHTp OCHOBAHUA, 5 — BepLIl-
Ha, SC = 13, AC = 10. Haiiaure suicoTy nupa-

MHIEL.
Ouyenka Ilokazamenu oyenku

3 [TocTpoen ueprex Kk 3amade, 3anucana Gopmyia 1t BBIYUCICHUS

BBICOTHI TUPAMUIBI
5
C
A D
4 [TocTpoeH yepTex K 3aaaue, 3anucana popmyra s BBIYUCICHUS

BBICOTHI TUPAMUIBI

5

[
A L
Y CcTaHOBJIEHO, UTO B OCHOBAaHUM NUpaMUbl - KBaapaT. HaiineHo
3HaUE€HHUE MMOJOBUHEBI TUAarOHAJIM OCHOBAHMS.
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5 [TocTpoen ueprex K 3amaye, 3anvucana Gopmyia st BBIYUCICHUS
BBICOTHI TUPAMUIbI

5

A D
YCTaHOBJIeHO, 49TO B OCHOBAHHH ITUPAMHABI - KBAApPAT. HaﬁIIGHO

3HAYCHHUC ITOJIOBHHBI AUAaroHaJin OCHOBaHMA.
Brruucnena JJINHA BBICOTBI IIMPAMU L.

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.29 cTpouTh npocTerne ceueHus Kyoa, Mpu3Mbl, MTUPAMHUIBI;
3amanue Nel (M3 TeKylIero KOHTPOJIsi)

[ToctpouTth ceuenue kyOa miockoctbto MB1K

C i

(OILI/IH N3 BO3MOJKHBIX BAPUAHTOB Ba,Z[aHI/UI)

Oueuka Hokazamenu OUEHKU

3 [TpoBenena npsimast BIM no nepceuenus ¢ peopom AB. [Tonyuennas
TOYKa coeMHeHa ¢ Toukon K.:
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4 [IpoBenena npsimast BIM no nepceuenus ¢ peopom AB. [Tonydennas
TOYKa coeMHeHa ¢ Toukor K u mpoiomkeHa 10 nepceyeHus ¢
pebpom BC. Tlomydena HOBast TOUKa. JTa TOUKA COEIMHEHA C TOUKOU
BI.

5 [IpoBeaena npsamas BIM no nepceuenus ¢ pedpom AB. [Tonyuennas
TOYKa coeMHeHa ¢ Toukor K u mpoiomkeHa 10 nepceyeHus ¢
pe6pom BC. Ilosnyuena HoBast Touka. ITa TOUKA COEMHEHA C TOUYKOU
B1. OGo3nauensl noaydeHHsie Touku Ha pedpax AD u C1C.
3alITPUXOBAHO CEYCHHUE.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

2.31 ucnoap30BaTh MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay TUTAHUMETPUUYECKHUE (PaKThI
U METO/IbI;

3aganue Nel (M3 TeKylero KOHTPOJIsi)

Pemuth 3a1auu (0JMH U3 BO3MOKHBIX BAPUAHTOB 3a/1aHUS):

IInomazne oceBOro ced4eHHT HHTHHEApa pagHa 144 cat* . Haiiure mwiomas G0KoBoi
MOBEPXHOCTH IHTHHAPA.

,,
IT10maas OCeBOT0 cedeHHA PaBHOCTOPOHHEr o KoHyca paBHa 81 cu . BeiuHCIHTe
IUIOINAIh er0 NONHOH NOBepXHOCTH.

JTHHA pagHyca mapa papHa ScM. HaHTHTe I10maas ero IoBepXHOCTH.
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OueHKa Hlokazamenu OUEHKU

3amanmne Ne2 (M3 TeKylIero KOHTPOJIsi)
Pemuth 3a1auu (0JMH U3 BO3MOKHBIX BApUAHTOB 3a/1aHUS ):

ITnomams oceBOTO ceHeHHd MHITHHOpA paeHa 144 ¢ . Hannure miomans 60KOBOH

[IOBEPXHOCTH HTHHIPA.
L TI1omans 0CeBoTo CedeHHA paBHOCTOPOHHSTO KOHyca paBHa 81 cu 2 BrraucHTe
IO AIE €0 MOTHOH MOBEPXHOCTH.
J1HHa pagHyca mapa paeHa ScM. HaHTHTe I10maas ero NoBepXHOCTH.
Ouenka Hokazamenu ouenku
3 Pemrena oyHa 3amaua
4 Pemenn! nBe 3agaun
5 Pemensl Tpu 3anaun

JupakTuyecKkas eIMHALA A5l KOHTPOJIS:

2.33 ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JAESTEINbHOCTU U
MOBCEHEBHOM KU3HU: JUIsl KCCIIEOBaHUs (MOIETMPOBAHUS) HECIOKHBIX IPAKTUYECKUX
CUTYAalLMi HA OCHOBE U3YUYEHHBIX (POPMYJI U CBOMCTB (PUTYD;

3aganme Nel (M3 TeKyLIero KOHTpOJIs)

CocTaBUTh ypaBHEHHE KacaTeabHOU K rpaduky pyHKIuu y = 4x2 - 8x - 2 B Touke x0 = 3.

Ouenka Ilokazamenu ouenku
3 Brruucneno 3nauenue y0, HaiiieHa MpoU3BOIHAS
4 Brruncneno 3nauenue y0, HalijieHa MPOU3BOAHAS, BHIYUCIIECHO

3HaY€HUE MPOU3BOAHOM B Touke X0, AOMYyIIEHbI OIIUOKH B
COCTaBJICHUH YPaBHEHUS KACATEIbHON

5 3azaHue MOJHOCTBIO BBIIOJIHEHO, 3aIMCAHO YPABHEHUE KacaTeIbHON

JAupakrnyeckass eAMHULA 1151 KOHTPOJIA:
2.34 BpiurcneHus: 00beMOB U TIIOLIAJIEH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJN MPHU

pelIeHnH MPAKTUYECKUX 3aa4, UCTI0JIb3Ys TPU HEOOXOIUMOCTU CIIPABOYHUKHU U
BBIYUCIIUTEIBHBIC YCTPONCTBA.

3apanue Nel (M3 TeKylIero KOHTpOJIsi)
Pemnte 3aauy (0AMH U3 BO3MOXKHBIX BApUAHTOB 3aJaHUsA):

crp. 111 m3 112



TpunaTvHHBEIX Ky0a ¢ pedpaMH 3 cM. 4 CM H 5 CM NepellIaBlIeHb] B OIHH KVO.
Kaxyro 1nHHy HMeeT pedpo aToro kyda?

Ouenka Ilokazamenu oyenku

3 Brraucnena cymma o0beMOB Tpex KyOOB.

4 Briuncnena cymma o0beMOB Tpex Ky0oB. 3anucana ¢popmyiia o0bema
KyOa

5 Brrunciena cymma 06beMoB Tpex KyOoB. 3amrcana Gpopmyia oobema
Ky0a. Beruncneno pedpo mosyueHHOro Kyoa, Kak KOpeHb KyOnuecKui
U3 CYMMBbI 00BEMOB TpeX KyOoB

crp. 112 m3 112
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