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1. ITacnmopt ¢oHA2 OLIEHOYHBIX CPEACTB

KOHTpONBHO- OLIEHOYHBIE CPEACTBA(8 MOM Hucie adanmuposanuvie O0iisi 00YYeHUs UHBANUOO08 U
JUY C 0CPAHUYEHHBIMU BO3MOICHOCIAMU 300p08bs yuebHo2o npeomema OVYIL. 03 Maremaruka Moryt
OBITh HCIOJB30BAHBI TPH PA3IMYHBIX O0OpPA30BATENBHBIX TEXHOJOTUSAX, B TOM 4YHCIE€ M Kak
JUCTaHIIMOHHBIE KOHTPOJIBHBIE CPE/ICTBA MPH SJIEKTPOHHOM / IUCTAHIIMOHHOM OOYyUEHUH.

B pesynbrare ocBoenuss ydeOHoro mpeamera OVIL. 03 Maremarnka oOyYaromIMiics TOJDKEH
obnanate npexycMoTpeHHbIME PI'OC 1o BceM cenUanibHOCTSIM CASAYIOUUMH YMEHUSMU, 3HAHUSIMHU

Auredpa

yMeTh:

Vi- BBINOJHATH apUPMETHUYECKHe JIEHCTBHA, coueTas YCTHbIE W THCHMEHHBIE MPUEMBI,
IIPUMEHEHUE BBIUUCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUS! KOPHS HATYPAJIbHOW CTENIEHU, CTEIEHHU C
palMoHaNBHBIM  [OKa3aTeneM, Jiorapupma, MCIONb3YsS MPH HEOOXOIUMOCTH BBIYUCIUTEIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLICHKON U MPUKUAKON MPU MPAKTUYECKUX PacyeTax;

VY- MIPOBOAUTH MO U3BECTHBIM (pOpMyJIaM U IpaBUJIaM NMPeoOpa3oBaHus OyKBEHHBIX BBIPAKCHUH,
BKJIIOYAIOIIUX CTENEHH, PaJAUKAIIbI, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

V3- BBIUUCIATH 3HAYCHHS YHCIOBBIX M OYKBEHHBIX BBIPKEHHH, OCYIIECTBIISII HEOOXOIUMBIE
MOJICTAHOBKY U MpeoOpa3oBaHus;

UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUA B MPAKTUUYECKOH JIEATENbHOCTH U
MMOBCEIHEBHOM XKU3HU IS

- IPaKTUYECKUX pacyeToB 1o (Gopmyinam, BKIOYas (OpMYJIbl, CONEpIKAIINE CTETICHH, PaJuKallbl,
norapu@Mmbl U TPUTOHOMETpUUYECKUE (DYHKIIUHU, UCTIONB3YsI P HEOOXOIMMOCTH CIIPABOYHBIC MaTEPHAIIBI
Y NPOCTEUIIINE BBIYUCIUTEIbHBIE YCTPONUCTBA.

DOYyHKUMH U TPaPUKU

yMeThb:

VY4~ onipenensaTh 3HaYeHHE (PYHKIIMHU MO 3HAYEHUIO apryMEHTa MPH Pa3IMYHbIX CIOCc00ax 3aJaHus
byHKIUY;

VY5- cTpouTh rpaduKy U3yUYEHHBIX (YHKIUIH;

VY- onmuceIBaTh MO TpaduKy IMOBENEHUE U CBOWCTBA (PYHKIMH, HAXOAUTH 1O TpaduKy QyHKINU
HauOOJIbIINE U HANMEHbIIUE 3HAUCHNUS;

V- pemiath ypaBHEHUs, IPOCTEHNIINE CUCTEMbl YpaBHEHHI, UCIIONIb3ys CBOMCTBA (YHKIMI U UX
rpaduKoB;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

- OMMCAHUS C MOMOIIBIO (PYHKIUN pa3IUYHBIX 3aBHUCHUMOCTEH, NPEICTaBICHUS UX TpapUyuecKH,
MHTEpIpeTalnuu rpapuKoB.

Havyana maTeMaTH4eckoro anajamusa

yMeTh:

VYg- BBIUKCIHATH MPOU3BOJHBIE U TEPBOOOPA3HBIE DJIEMEHTAPHBIX (YHKIMM, HUCHOIb3Ys
CIIPaBOYHbIE MaTEpPUAJIBI;

VYg- uccrnenoBarb B NpocTeHIINX ciayyasx GyHKIUHM HA MOHOTOHHOCTh, HAXOJUTh HauOOJbIINE U
HalMEHbIINE 3Ha4eHUs (YHKIMHA, CTPOUTh Tpa@UKd MHOTOYJICHOB U MPOCTEHININX 3JIEMEHTapHBIX
(GyHKIUI € UCIIOJIB30BaHUEM arapaTa MaTeMaTHYeCKOro aHAIN3a;

V10~ BBIYHUCIATH TUIOIIAM C UCIIOJIb30BaHHEM NIEPBOOOPA3HOIL;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATE€IbHOCTH U
IIOBCEIHEBHOM JKU3HM JUISL:

- pelleHHs MPUKIATHBIX 3a7ad, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHMX U (U3NYECKUX, Ha
HauOOJIbIINE N HAUMEHbIIINE 3HAYeHUsI, Ha HAXOXKJICHUE CKOPOCTH U YCKOPEHUSI.

YpaBHeHHsI M HEPABEHCTBA

yMeThb:

VY11- pemiaTe panMoHalbHbIE, TOKAa3aTeNbHbIE U JIOTapu(pMUUYECKHEe YpaBHEHHUs M HEPaBEHCTBA,
IIPOCTEMNIIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI ;



V12- cOCTaBIATh ypaBHEHUSI U HEPABEHCTBA 10 YCIOBUIO 3a/a4H;

V13- WcHonab30BaTh IS MPUOIMKCHHOTO PEIICHUS YPaBHEHWW W HEPABEHCTB TpadUUECKUM
METO/I;

V14- n300pakaTh Ha KOOPAMHATHON TIJIOCKOCTH MHOXECTBA PEIICHUN MPOCTEHUIINX YPaBHCHUH U
UX CUCTEM,

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUA B MPAKTUYECKOH JIEATENbHOCTH U
[MOBCEJHEBHOW KU3HHU IS

- IOCTPOEHMS U UCCIIETOBAHUS IPOCTEUIINX MAaTEMAaTUYECKUX MOJEIICH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH  TEOPUHU BEPOSITHOCTEM

yMeTh:

Vi5- pemats TOpocTeine KOMOMHATOPHBIE 3aJadd METOJIOM Tepedopa, a Takke C
HCIOJIb30BaHNEM M3BECTHBIX (HOPMYIL;

V16~ BBIUUCIATH B MPOCTEHIIMX CIydasX BEPOSTHOCTH COOBITUM HA OCHOBE IMOJCYUETa YHUCIa
HCXO/IOB;

UCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHWA ¥ YMEHHUS B MPAKTUYCCKOW JIEATEIHHOCTH U
ITOBCETHEBHOM XKU3HH JUIS:

- aHaJIM3a peajTbHBIX YMCIOBBIX JaHHBIX, TPEICTABICHHBIX B BHJIC JHArPaMM, TPadUKOB;

- aHanu3a HHGOPMAIUU CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

yMeTh:

VYi7- pacmo3HaBaTh Ha UYEPTEkKaX M MOJEISIX IMPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMH, U300paAKECHUSIMH,

Vg - OUCHIBaTh B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBA;

VY 19- aHAIM3UPOBATH B MPOCTEUIINX CITy4asiX B3aMMHOE PacIoyIoKeHHe 00BEKTOB B IPOCTPAHCTBE;

VY20- H300pakaTh OCHOBHBIC MHOTOTPAHHHUKH U KPYTJIBIE TEJIA; BBITOJHATH YEPTEIKHU MO YCIOBHIM
3a/1a4;

V21- CTpOUTH MPOCTEHIIINE CeUeHUsI KyOa, TPU3MbI U TUPAMUJIBI ;

V2o- pemarb MJIaHUMETPUUYECKUE U MPOCTEHIINE CTEPEOMETPUYECKHE 3aJaYd Ha HAXO0XKJICHHE
F€OMETPUUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MIa e, 00bEMOB);

VY 23- UCMIOTB30BATh MPU PEUICHUH CTEPEOMETPUUYECKUX 33/1a4 TUIaHUMEeTpUudecKue hakThl U
METO/IbL;

V24~ IPOBOANTH J10KA3ATENbHBIE PACCYKICHUS B XOJ€ pELICHUS 3a/1a4;

WCIIONBb30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHHUS B TIPAKTUYECKOW JIEATEIIBHOCTH W
MMOBCEHEBHOMN XKU3HM IS

Vo5- wuccienoBaHus (MOJSIMPOBAHUSI) HECIOXKHBIX MPAKTUUYECKUX CHUTYyalldd Ha OCHOBE
U3yYEHHBIX (pOopMyI U CBOMCTB uryp;

Vo6~ BBIUUCICHUS 00BEMOB U IUIONIAJIEH MOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH
MPAKTUYECKHX 3a]1a4, UCTIOJb3Ys MPU HEOOXOAMMOCTH CIPABOYHUKH U BHIYUCIUTENBHBIE YCTPOICTBA.

3HATD.

31- 3HaUYEHHWE MATEMaTUYECKON HAYKH JUIsl pEUIeHUs 3a7a4, BOZHUKAIOIIUX B TEOPUH U MPAKTHUKE;
IUPOTY U B TO K€ BPEMS OrPAHMYECHHOCTh NPUMEHEHHUS MaTEeMaTHYECKHUX METOJ0B K aHAIU3y U
HCCJIETOBAaHHIO TPOIIECCOB U SIBJICHH B MPUPOJIE U OOIIECTBE;

32- 3HAYCHHE MPAKTHKU M BOIPOCOB, BOZHUKAIOIIMX B CAMON MaTeMaTHKe JJisg (GOPMUPOBAHUS U
pa3BUTUSl MAaTEMAaTHMUYECKOW HAyKH; UCTOPUIO PAa3BUTHs IOHATHSA YMCIA, CO3JAAHUS MaTeMaTHUYECKOTO
aHaM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHUH;

33- yHUBEpPCAJbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYECKUX PaCCYXICHUM, HX
MIPUMEHUMOCTB BO BCEX 00JIACTIX YEJTOBEUYECKOM NESITeIbHOCTH;

34- BEpOSITHOCTHBIN XapaKkTep pa3IMUHbIX MPOIECCOB OKPYKAIOLIEr0 MUPA.

B pesynbpraTe ocBoenust nucuumuinabl OYI1.03 Marematrka BBIMTYCKHUK, JOJDKEH 00J1a1aTh:

o0mmmMu KomnereHuusaMu (nauee-OK):

OK 01. BeiOupats criocoObl perieHus 3a1a4 npodecCHoHaIbHON JAeSITEIBHOCTH TPUMEHUTEIHHO K
pa3IUYHBIM KOHTEKCTaM;
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OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA NOUCKA, aHAIN3a U MHTEPIPETalui HHPOPMALIUU U
nH(OPMAaLIOHHBIE TEXHOJIOTUH AJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITeIbHOCTH;

OK 03. [TnanupoBaTh U peaqn30BbIBATh COOCTBEHHOE MPO(ECCHOHANBHOE U IMYHOCTHOE Pa3BUTHE,
MPEeINPUHUMATEIbCKYIO JESTeNbHOCTh B MpodeccHoHanbHOU cdepe, HCIONb30BaTh 3HAHHUS IO
(UHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHX;

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcyuiecTBisiTh yCTHYHO U NHCbMEHHYIO KOMMYHHUKALIMIO HAa TOCYAApCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 06. IlposBiATh TIpakJaHCKO-NATPUOTUYECKYIO IO3ULIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAIUIIMOHHBIX OOIEYEIOBEUECKUX LIEHHOCTEH, B TOM 4YHCIE C Y4YETOM
FapMOHM3AlMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUIMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOUIEH Cpenbl, pecypcocOepeKeHUI0, IPUMEHATh
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPUHLHUIIBI OepexIIMBOro MpOu3BOACTBA, 3((HEKTUBHO IEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaLMSIX.

-npogeccHOHAIbLHbIE KOMIIETEHIIUM:

1K 3.2. IlponarangupoBaTh 310pOBbIN 00pa3 KU3HU

JIMYHOCTHBIE Pe3yJIbTaThI:

JIP 05. CdopmupoBaHHOCTE OCHOB CaMOpPa3BUTHSI M CAMOBOCHHUTAHHS B COOTBETCTBHH C
00IIeueI0BEYECKUMHU [IEHHOCTSMU M UJIealaMU TPa)JIaHCKOTro OOIIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMW JIEATEIIbHOCTH;

JIP 06. TonepanTHOoe CO3HaHHE U TOBEICHHWE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTh U
CTIIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHHS, HAXOAUTH 00IIIe
eI U COTPYAHUYATH JUIS UX JOCTHKEHHUS, CIOCOOHOCTh NMPOTUBOCTOATH HICOJOTHUH 3KCTPEMHU3MA,
HAIlMOHAIM3Ma, KCEHO(POOWHM, TUCKPUMHHAIMKA 1O  COIMAJIBHBIM, PEJIUTHO3HBIM,  PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIHMALHBIM SIBICHUSM;

JIP 07.HaBbIkH COTpYIHUYECTBA CO CBEPCTHUKAMH, NETbMHU MJIAJIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOW, yueOHO-UCCIeI0BaTeIbCKON, MPOEKTHON U APYruX BUIAX
NeSITENIbHOCTH;

JIP 08.HpaBcTBeHHOE CO3HaHME M TIOBEJICHUE HA OCHOBE YCBOEHHUS OOIIEYETOBEUYECKUX
IIEHHOCTEH;

JIP 09. T'oTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEPhIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO
yCIEIIHOM MpodeccHoHaTbHON U 00IECTBEHHON AEATENbHOCTH;

JIP 130co3nannbiii BEIOOp Oyayied mpodeccrur U BO3MOXKHOCTEH peanu3aii COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOUIEHHE K MPO(EeCCHOHAIBHOW AEATENIbHOCTH KaK BO3MOXKHOCTU YYacTHS B
PEILIEHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOJIEM.



2. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA,

HOJJIEXKAIINUE ITPOBEPKE

2.1.B pesynprate NpoMeXyTo4HOH arrtecranmuu ydebnoro mpeamera OVYIIL. 03 Maremaruka

OCYIIECTBJISICTCS KOMIUIEKCHas IIPOBEpKa CJCAYIOIIMX YMEHUW U 3HaHUH,

a TaxKKC JAuMHaMHKa

(dbopmMHupoBaHUs OOMIMX KOMIETEHIIUHI U JIMYHOCTHBIX PE3YJIbTATOB B paMKax MPOrpaMMbl BOCITUTAHUS:

Taomuma 1.1.

PesyabTaTnl 00yyeHus
(ocBOEHHbIE YMEHUS,
YCBOCHHbIE 3HAHMS,

OCBOEHHbIE
KOMIIeTeHIIHH,
JIMYHOCTHBIH POCT)

OcHOBHbBIE IOKA3aTeJIH OLCHKHU pe3yjIbTaTOB

dopMa 1 MeTOAbI
KOHTPOJIS1 M OLl€HKH
pe3yJIbTaToB
o0yueHust

YMeTh:

VY 1- BBINIOIHATH
apudmernyeckue
NeNCTBHS, cOUeTasi yCTHhIE
Y TUCbMEHHBIC TIPUEMBEI,
MIPUMCHCHHE
BBIYHCIIUTEIBHBIX
YCTPOMCTB; HAXOIUTh
3HAYCHUS KOPHS
HATypaJIbHOM CTETEHH,
CTCTICHH C PAIIMOHAITBHBIM
MoKazaTesem, Jorapupma,
HCIIOJIB3YS TIPH
HEe00XOIUMOCTH
BBIYHCIIUTEIBHBIE
YCTPOMCTBA; MOJIb30BATHCS
OLIEHKOUN Y IPUKUIKOMN
MIPH MPAKTUYECKUX
pacuerax;

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NesITeNIbHOCTh, BEHIOMPATh
THIIOBBIE METO/bI
CITOCOOBI BBIMIOJTHEHUS
po¢eCCUOHATHHBIX
3a7a4, OLICHUBATh MX
BBINTOJIHEHHE U Ka4eCTBO.

OIepUpPOBATh MOHATUSAMU: CTENIEHb YHCIIA,
jorapu@m yucia; yMEHUE BHIOIHATh
BBIUMCIICHUE 3HAUCHUH U TPeoOpa3OBaHMS
BBIPQ)KEHUH CO CTEMEHSIMU U Jiorapudmamu,
npeoOpazoBaHusi IPOOHO-PAITHOHATBHBIX
BBIPaKCHUU;

Tekymuii KOHTPOJIb B
dhopme:

- YCTHOT'O OTIpOCa;

- IpPE3CHTalUi UIn
COOOIIEHUI 110
TeMam;

- OLIEHKH
BBITIOJIHEHN S
CaMOCTOSTENbHBIX U
KOHTPOJIBHBIX Pa0OT.

V,- MPOBOJUTH o
U3BECTHBIM (QopMynaM U
MpaBHIIAM
npeoOpa3oBaHUs
OYKBCHHBIX  BBIPOKEHUH,
BKJIIOYAIOIIUX  CTEIEHH,
paaukansl, jorapudmMsl U
TPUTOHOMETPUUYECKHE

bynxumm;

ONepUpPOBATh MOHATUSAMU: CTENIEHb YHCIIA,
jorapu(M 4uciIa; yMEHHUE BINOIHATh
BbIUHCIIEHUE 3HAaYEHUI U MpeoOpa3oBaHus
BBIpA)KEHUH CO CTETEHsMU U JlorapudMamu,
npeoOpazoBaHus IPOOHO-PAITHOHATHHBIX
BBIPAKCHUU;

Texymuit KOHTPOJIb B
dopme:

- YCTHOTO OMpoca;

- IIPOBEPKH
JTOMAaNTHUX 3aJaHMNii;
- Ipe3eHTalUN WK
COOOIIEHNI TTO
TEMaM;

- OLICHKHU




OK 5. Ucnonb30Barth
MH(pOPMAIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH B
npodeccHoHaIbHON
JESITeTbHOCTH.

BBITIOJTHEHUS
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaloT.

VY 3- BEIYUCIIATH 3HAYCHHS
YHCIIOBBIX M OYKBEHHBIX
BBIPAKCHUH, OCYILIECTBIISA
Heo0X0oInMBIE
MOJICTAHOBKH H
peoOpa3oBaHus;

OK 3. [Ipunumars
pelLeHysl B CTaHIapTHBIX
Y HECTaHIAPTHBIX
CUTYyallUsX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

YMEHME peliaTb TEKCTOBBIE 3aJaud  Pa3HbIX
TUIOB (B TOM YHCJI€ HA IPOLEHTHI, JOJIU U YacTH,
Ha JIBIXKEHHE, PabOTy, CTOMMOCTH TOBAapOB H
yCIIyT, HAJIOTH, 33Ja4d U3 OOJIACTU YIpaBJICHUS
JTUYHBIMU u CEeMEHHBIMU ¢dbuHaHCAMM);
COCTaBJISITh BBIPAXKECHMUS, YpaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI M0 YCJIOBUIO 3aJ1a4H,
HCCJIEI0BATh MOJIYYEHHOE PElICHUE U OLICHUBATH
NPaBIONOI00HOCTh PE3YJIbTATOB;

Texymui KOHTPOJIb B
dhopwme:

- YCTHOTO OMpOcCa;

- IPOBEPKHU
JIOMAaIlIHUX 3aJaHHi;
- IpEe3eHTaIui UK
COOOIICHUH 110
TeMam;

- OIICHKH
BBITIOJTHEHHS
CaMOCTOSTENIbHBIX U
KOHTPOJIBHBIX padoT.

V- onpeaensaTe 3HaueHue
(GYHKINY TI0 3HAYCHUIO
apryMeHTa mpu
pa3IM4YHbBIX criocobax
3agaHus (QYHKIUH;

OK 6. PaGorats B
KOJUICKTHBE U KOMaHJIE,
3¢ pexTUBHO 00MIATHCS C
KOJUICTaMH,
PYKOBOJICTBOM,
MOTPEOUTENSAMHU.

- BBIYHCJISATH 3HAUCHHS TPUTOHOMETPHUYECKHX
(GYHKIHMH ¢ 33/1aHHOM CTEIICHBIO TOYHOCTH;

- 1peoOpa3oBBIBATh TPUTOHOMETPHUCCKHUEC
BBIPAXKCHHUSI, HCIIOJIB3YsI TPUTOHOMETPUUECKHE
(bopMyBI;

- CTpOUTH rpaUKu TPUTOHOMETPUICCKHX
(GYHKIUI 1 Ha HUX WUTIOCTPUPOBATh CBOWCTBA
byHKIMI;

- BBIYKMCIISTH 3HAUYCHUSI MOKA3aTEIbHBIX
BBIP2KECHHI C IOMOIIIBIO OCHOBHBIX TOX/IECTB H
BBIYHMCIIUTEIBLHBIX CPEJICTB;

- pelarh HECIOXKHBIC YPABHEHHSI, IPHBOJUMBIC
K Bram: @ = a 9%, g™ = p:
- pemIaTh HEeCJI0KHbIE HEPaBEHCTBA, PHBOJUMBIE
K BraM: a'M>< g 9%

- CTpOUTh rpauKu JOrapuPMHIECKUX
GYHKIUI TPU pa3TMYHBIX OCHOBAHUSAX U Ha HUX
WIITFOCTPUPOBATh CBOMCTBA ()YHKITHIA;

- mpeoOpa3oBbIBATh ITH IPapUKH MyTEM
CIBUTA M IeOpPMAIIHH;

- BBIYHMCISTH 3HAYCHUSI JIOTapHUPMUICCKUAX
BBIPKEHHUH C MTOMOIIBIO0 OCHOBHBIX TOX/IECTB U
BBIYMCIUTEIBHBIX CPEIICTB;

- pelIaTh HeCJIOKHbIe YPaBHEHUSI, IPUBOIMMBIC K
BuzaM: 10gy(x)=f(X) pemmars HecnoXKHbIC
HEPaBEHCTBA, MPUBOAMMBIC K BHIaM:

log.f(x)><logag(x).

Tekylmuii KOHTPOJIb B
dopme:

- YCTHOTO OMpoca;

- IpPEe3CHTali UITn
COOOIICHUH 110
TeMam;

- OLICHKH
BBITTOJHEHUS
CaMOCTOSTEIIbHBIX U
KOHTpPOJbHBIX padoT.

V5. Onpenensite 3HaU€HUE
(GYHKIIUH 110 3HaYEHUIO
apryMeHTa npu
pPa3IUYHBIX CITOco0ax
3aJjaHus (QYHKIHU.

OK 13. Bectu 310poBbIit

- BBIUMCIIATH HECTIOKHBIE Tpenenbl (QyHKIM B
TOYKE 1 Ha OCCKOHEYHOCTH;

- pemarb panyOHAIbHbBIE
METOZIOM UHTEpPBAJIOB;
- BBIYMCJIATH 3HAUEHUS TPUTOHOMETPHUECKHX
(GyHKIMHI ¢ 3aJaHHON CTENEHbIO TOYHOCTH,

HCPAaBCHCTBA

Texymui KOHTPOIIb B
dhopwme:

- YCTHOTI'O OIIpOCa;

- Ipe3eHTalui WIN
coOo0ILeHHH IO
TeMam;




o0pa3 KH3HH, 3aHUMAThCS
¢bu3nveckoil KyIbTypoil u
CIIOPTOM JUISI YKPEIUICHUS
3JI0POBbSI, JOCTHKEHHS
KU3HCHHBIX U
npodeccHoHaTBbHBIX
LEJEN.

- TmpeoOpa3oBBIBATH TPUTOHOMETPUYECKUE
BBIPKEHUS, HCIONB3YsI TPUTOHOMETPUUECCKUE
hopmyIbI;

- CcTpouTh TpauKu  TPUTOHOMETPHUECKHX

GyHKIMH W HA HUX WUIIOCTPUPOBATh CBOWMCTBA
byHKIUI;
- NPUMEHSTh F'€OMETPUUECKHE MPeoOpa3oBaHU
(cmBur wu gedopManuioo) TPH  TOCTPOSHUU
rpaduKoB.

- OLICHKU
BBITTOJTHEHUS
CaMOCTOSITEIIbHBIX U
KOHTPOJIbHBIX paloT.

VY6. Ctpouts rpaduku
M3y4YEHHBIX (PYHKITUH,
BBINOJIHATH
npeoOpa3oBaHus
rpaduKoB.

OK 10. bepexno
OTHOCHUTBCS K
HUCTOPHUYECKOMY
HACJIE/IUIO U KYJIbTYPHBIM
TpaIUIsIM HApO/Ia,
YBa)KaTh COIMAJIbHBIE,
KYJIbTYpHBIC U
PETUTHO3HBIC PA3THYUSL.

- HaXOJUTh 00JIACTh ONPEICIICHNUS (DYHKITHN;

- HaxomWMTh 3HAYeHHWEC  (YHKIHH, 3aJaHHON
AHATMTUYECKA WM TpadQuyecK, IO 3HAYCHHUIO
aprymeHTa u Hao0opoT;

- cTpouTh TpaUKH  W3BECTHBIX  CTEMEHHBIX
(ymxumit;

- TIPUMEHITh T'E€OMETPUYECKUE IPEoOpa3oBaHUs
(caBur u gehopMaIHIo) ITPU IMTOCTPOSHUHU IPaHKOB,
- 1o rpadpuKy (QYHKIMM YCTAaHaBIMBaTh €€
Ba)XHEHIIINE CBOMCTBa (MOHOTOHHOCTb,
OrPaHU4EHHOCTb, YETHOCTb, HEYETHOCTb,
MIEPUOITIHOCTD, HEPEPHIBHOCTH );
- BBIUMCIAATH HECJIOKHBIC Tpenesnbl (QyHKIMA B
TOYKE U Ha OECKOHEUHOCTH;

- pelmarb  panlOHAIbHBIE
METOZIOM UHTEpPBAJIOB;
- BBIYUCJIATH 3HAYCHUS TPUTOHOMETPHUSCKHX
(GyHKIUH ¢ 3aJaHHON CTENEHBI0 TOYHOCTH:

HEpaBEHCTBA

- mpeoOpa3oBBIBATH TPUTOHOMETPUUECKUE
BBIPQXKCHHSI, HCIOJB3Ysl TPUIOHOMETPUYECKHE
(bopMyBI;

- CTpouThb TpaduKH  TPUTOHOMETPUYECKUX

(GyHKIMH M HA HUX WUIIOCTPUPOBATh CBOMCTBA
GbyHKINIT;

- NPUMEHSTh N'€OMETPUUECKHE MTPe0Opa3OBaHUs
(cmBur u  gedgopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB;

- peuiaTb TPUTOHOMETPUYECKHE YPAaBHEHHUS C
ITOMOIIBIO YUCIIOBON OKPY>KHOCTH;

- pewiatb TPUTOHOMETPUUYECKHE YpPAaBHEHHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BbIIIE NEpEUUCIIeHHbIE (HOPMYIIbI
IIpU [IpeoOpa30BaHUM BbIPKEHUI;

- IPUMEHSTH bopmyIibl npu peleHun
TPUTOHOMETPUYECKNX YPaBHEHUN 1 HEPABEHCTB;

- BBIYMCIIATH Ipeienbl QyHKIUII;

- BBIYMCIIATH IPOU3BOHYIO;

- BBIYMCIISATH IPOU3BOIHYIO CIOKHOM (PyHKINU;

- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- HCCJeIoBaTh U CTPOUTH IpaduKu PYHKIINH.

- BBIYUCIATH 3HAYeHUS NOKa3aTeNbHBIX
BBIP2)KEHUH C MOMOIIbI0 OCHOBHBIX TOXJIECTB U
BBIYHCIIUTENBHBIX CPEJCTB;

Texymui KOHTPOJIb B
dhopwme:

- YCTHOTO OMpOcCa;

- IpEe3eHTaIui UK
cO00IIeHHH 110
TEMaM;

- OIICHKH
BBITOJTHEHHS
CaMOCTOSTENIbHBIX U
KOHTPOJIbHBIX padoT.




- pemarh HECIIOXKHBIC ypaBHEHHS, NMPUBOANMEBIC
K BraM: @ =2 9% gf® =p
- pelIaTh HECJIOXKHBIE HEPAaBEHCTBA, IPUBOIUMBIC
K BrzaM: a'M>< g 9%

- CTpOHUTH rpaduku JorapuGMuIecKux
(GYHKIUI TIPU pa3IMYHBIX OCHOBAHHUAX U HA HHUX
WIITIOCTPUPOBATH CBOMCTBA (QYHKIIHIA;

- NpeoOpa3zoBbIBaTh 3TH Trpaduku  MmyTem
cIBUTA U IeOpMAaIHH;

- BBIYMCIATH 3HAUEHUS  JIOrapuPMHUUECKUX
BBIPOKCHUI C MTOMOIILI0 OCHOBHBIX TOXIIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pf€uiatb HECJIIOXKHBIC YPaBHCHMS, IIPUBOJUMBIC K

BUIAM: logy(x)=f(X)  pemiath  HECIOXKHBIC
HEPaBCHCTBA, MPUBOTMbIC K BHJIAM:
logaf(x)><log.g(x).

V8. OnuceiBaTh o
rpaduKy u o dpopmyie
[IOBEJIEHUE U CBOMCTBA
GyHKIHH.

OK 11. BeITh TOTOBBIM
Opath Ha ceOs
HPABCTBCHHBIC
00s13aTeNbCTBA 10
OTHOIIICHHUIO K MPUPOJIE,
OOIIIECTBY U YEIIOBEKY.

- HaXOJUTh 00JACTh ONpe/IeeHUs (PYHKIIHH;
- HaXOmUTh 3HaueHHWE  (YHKIMH, 3adaHHOU
AQHATIMTUYECKW WM TpaduyecKd, MO 3HAYECHUIO

apryMeHTa 1 Hao0opoT;
- crpouth TpadWKM  WM3BECTHBIX  CTEHECHHBIX
(byHKIIHIA;

- IPUMEHATh TI'€OMETpPUYECKHe NpeoOpazoBaHMs
(cmBur 1 IehopMAITHIO) TIPU TIOCTPOESHUH TPA(UKOB;
- nmo r1paduKy (QYHKIMM YyCTAHABIMBaTh €&
BaKHEHUIIIHE CBOICTBa (MOHOTOHHOCTb,
OIPaHMYEHHOCTb, YETHOCTb, HEYETHOCTb,
TIEPUONIHOCTD, HETIPEPHIBHOCTD );
- BBIUMCIIAT HECJIOKHBIE Mpenenbl (QyHKIM B
TOUYKE ¥ Ha OECKOHCUHOCTWY;

- pelars palloOHAIBHBIE HEPaBEHCTBA
METOIOM UHTEpPBAJIOB;
- BBIYMCJIATH 3HAUEHUS TPUTOHOMETPHUECKHUX
(GyHKUUHN ¢ 3aJaHHON CTENEHbI0 TOYHOCTH:
- mpeoOpa3oBbIBATh TPUTOHOMETPUUECKHUE
BBIPAKEHUS, HCIIONb3ysl TPUTOHOMETPUYECKUE
(hopMybl;
- CTpoUTb TIpaduKd  TPUTOHOMETPUUYECKHX
(GyHKIMH W HAa HUX WUIIOCTPUPOBATh CBOMCTBA
GbyHKINIR;
- MPUMEHATh N'€OMETPUYECKHE MTPeoOpa3OBaHUs
(cmBur u  gedgopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.
- pewmarb TPUTOHOMETPUYECKHE YPABHEHHUS C
ITOMOIIBIO YUCIOBOU OKPYKHOCTH;
- pewmarb TPUTOHOMETPUYECKHE YPABHEHHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;
- TPHUMEHATH BBIIIE MEpPEUUCICHHbIE (HOPMYJIbI
IpY IpeoOpa30BaHUU BBIPAKEHUH;
- IPUMEHSTH bopmybI npu peLIEeHnI
TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB;
- BBIUUCIISATH Npeessl GYHKIUH;

Texyiuit KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IpPE3CHTalUi UIn
COOOIIIEHUI 11O
TeMam;

- OLIEHKH
BBITTOJTHEHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIBHBIX Pa0OT.




- BBIYHCIISATH IPOU3BOIHYIO;

- BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (DYHKIIMH;

- COCTaBIISTH ypaBHEHHE KacaTeIbHON;

- HCCIIEZIOBATh U CTPOUTH TPaPUKH PYHKITHIA.

- BBIYUCIATH ~ 3HAYEHHUS  IOKa3aTeIbHBIX
BBIPQKCHUI C MOMOIIbI0 OCHOBHBIX TOXKIECTB U
BBIYHMCIIUTEIBHBIX CPEJICTB;

- peuath HECJIOXKHBIE yYpPaBHEHUS, MPUBOIMMBIC
K BrgaM: @ = a 9%, g™ = p:

- pemarh HEeCJIOXKHBIC HEPaBEHCTBA, MPUBOIUMBIC
K BHaM: a'>< g 9%

- CTpOUTH rpaduku norapu(pMUIECKIX
(GYyHKIUI TIpU Pa3ITMYHBIX OCHOBAHMSX M HA HUX
WJLTIOCTPUPOBATH CBOWCTBA () yHKIIHIA;

- mpeoOpa3oBBIBaTh 3TH TpapuKH  IyTeM
ciBHra v fepopMaruu;

- BBIYHCIATH 3HAYEHUS  JIOTapU(PMHYECKHX
BBIPAKCHUH C MOMOIIBI0 OCHOBHBIX TOXIECTB U
BBIUMCIIUTEIBHBIX CPEJCTB;

- pelIaTh HECJOKHbBIE YPAaBHEHUS, TIPUBOANMEBIC K

BumaM:  loga(x)=f(X)  pemarh  HeCIOXHBIC
HEPaBEHCTBA, HPHUBOUMBIC K BHIAM:
log.f(x)><logag(x).

¥9. Pemarb ypaBHEHUS,
CHCTEMbI yPaBHCHUH,
HEPaBEHCTBA, UCTIONb3Ys
cBOMCcTBa (DYHKIMI U MX
rpaduyeckue
MPEICTABIICHUSI.

OK 11. BeITh TOTOBBIM
Opath Ha ce0s
HPABCTBCHHBIE
00s13aTeNHCTBA 110
OTHOIIECHHIO K MIPHUPO/IE,
OOIIIECTBY U YEJIOBEKY.

- BBIYMCIATH 3HAYEHUS TPUTOHOMETPUUYECKHUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH;

- mpeoOpa3oBBIBATH TPUTOHOMETPUUECKUE
BBIPQXKCHHSI, HCIOJB3Ysl TPUTOHOMETPUYCCKHE
(bopMyBI;

- CTpouTh TIpaduKd  TPUTOHOMETPUUYECKHX
GyHKIMIA W Ha HUX WUIIOCTPHPOBATH CBOHCTBA
GbyHKINI;

- MPHUMEHSTh TEOMETPHUUECKUE MTPeoOpa3oBaHuUs
(cmBur u  gegopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.

- pemaTh TPUTOHOMETPUUYECKUE YpPaBHEHHS C
MTOMOIIIBIO YHCIIOBON OKPY>KHOCTH;

- pemaTh TPUTOHOMETPHUYECKUE YpPaBHEHHS C
MIOMOIIIbIO OCHOBHBIX METOJIOB;

- TIPAMEHATH BBINIE TEPEUNCICHHBIE (OPMYJIBI
IpH [IpeoOpa30BaHUM BbIPKEHUI;

- TpUMEHATH  (GOPMYJIBl TP pEIICHUH
TPUTOHOMETPUYECKHX YPaBHEHUI U HEPABEHCTB;

- BBIYMCIATH  3HAUEHHUS  TI0Ka3aTeJIbHBIX
BBIPQ)KEHUI C IMOMOIIbI0 OCHOBHBIX TOXKIECTB U
BBIYUCIIUTENBHBIX CPEJICTB;

- peuIaTh HECIOXKHbIE ypaBHEHUs], MPUBOIMMBIE

K Brmam: @ = a 9%, g™ = p:

- pelIaTh HECIOXKHBIC HEPABEHCTBA, NIPMBOIUMBIE
K BHiaM: aV>< g 9%

- CTpPOHTH rpauku J0rapu(pMUIECKHX

(GyHKIUN PU pa3IUYHbIX OCHOBAHUAX U HA HUX
WUTIOCTPUPOBATH CBOMCTBA (DYHKIIMIA;

Texymui KOHTPOJIb B
dhopwme:

- YCTHOTO OIIpOCa;

- Ipe3eHTalUi 1In
co0011IeHuH IO
TEMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX Pa0OT.
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- mpeoOpa3oBeIBaTh d3TH Tpaduku myTem
ciBura u feopMarmu;
- BBIYMCIATH 3HAUCHHUS  JIOTAaPHUPMHUECKUX

Bblpa)KeHI/Iﬁ C IIOMOIIBIO OCHOBHBIX TOXIACCTB U
BBIYHUCIIMTCIIBHBIX CPCACTB;
- pcuiarb HECJIIOXHBIC YPABHCHUS, IIPUBOJUMBIC K

Bumam:  logy(x)=f(X)  pemars  HecmOXHBIE
HEPaBCHCTBA, MPHBOTMBIC K BHJIAM:
logaf(x)><logag(x).

V11. Boruucnsars
MIPOU3BOJIHBIE U
I1epBOOOpa3HbIE
AJIIEMEHTAPHBIX (PYHKIINH,
MIPUMEHSIS paBUiIa
BBIYHCIICHUS
MIPOU3BOIHBIX U
MepBOOOPaA3HBIX,
WCIIOJIB3YS CIIPABOYHBIE
MaTepUabl.

OK 12. Oprann3oBbIBaTh
pabouee MecTo C
coOIIr0IcHIEM
TpeOOBaHUI OXPaHbI
TpyZa, IPOU3BOICTBEHHON
CaHHUTapuH,
MH)EKIIMOHHOW U
MIPOTUBOMOXKAPHOI
0€30MaCHOCTH.

- BBIUUCIIATH TpeAesbl QyHKIHN;

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIYUCIIATH TPOU3BOHYIO CIIOKHOM (DYHKIIMHM;
- COCTaBIISTH ypaBHEHHE KacaTeIbHOM;

- HCCIIEIOBATh U CTPOUTH TpapuKy PyHKIIHIA;

- HaxOJWTh HEONpPEICJIEHHBIC  HMHTETPAJIbI,
CBOASIIMECA K TaOJUYHBIM C  ITOMOIIBIO
OCHOBHBIX CBOICTB n MPOCTEUIITUX
npeoOpa3oBaHMUIi;

- BBIIENATH nepBoOOpa3HyIo,
YAOBJICTBOPSIONIYIO  3aJaHHBIM  HayaJlbHBIM
YCIIOBUSM;

- BOCCTAaHABJIMBAaTh 3aKOH JBIDKCHHS IO

3aJJaHHOM CKOPOCTU, CKOPOCTh MO YCKOPEHHIO,
KOJIMYECTBO JICKTPUIECTBA MO CUJIC TOKA U T.II.;
- BBIYHCIATH ONPEACICHHBIA HMHTETpal C
MOMOIIFI0 OCHOBHBIX CBOHCTB ®  (opmyn
Hrrorona -Jleiionuna;

-  HaxXOIUTb ILJIOIIA N
Tpaneunui;

- pemaTth MPOCTEUINE TPHUKIAIHBIC 3aadH,
CBOJISIIIIMECS K HAXOXKJEHUIO HHTETpaa.

KPUBOJIMHENHBIX

Texymui KOHTPOJIb B
dhopwme:

- YCTHOTO OMpOcCa;

- IpEe3eHTaIui UK
cO00IIeHHH 110
TEMaM;

- OIICHKH
BBITOJTHEHHS
CaMOCTOSTENIbHBIX U
KOHTPOJIbHBIX padoT.

V12. UccnenoBath
(GYHKLINU ¥ CTPOUTDH UX
rpaduKH ¢ MOMOIIBIO
MIPOU3BOJHOM.

OK 12. Oprann3oBbIBaTh
pabodee mMecTo ¢
co0MroieHNEM
TpeOOBaHUI OXpaHbI
TpyAa, IPOU3BOICTBEHHOM
CaHWUTapUH,
MH()EKIMOHHON U
MIPOTHBOIOKAPHOM
0€30MMacHOCTH.

- BBIYMCIIATD IIpeienbl QyHKIUI;

- BBIYMCIIATH IPOU3BOHYIO;

- BBIYMCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINU;
- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- HCCJIEeI0BaTh U CTPOUTH IpaduKu (PYHKIIHH.

Texymuil KOHTPOJIb B
dopme:

- YCTHOTO OIpoca;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;
- IpE3EeHTalMi WU
cO001IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaloT.

V13. Pewats 3aiauu ¢
MIPUMEHEHHEM ypaBHEHUS
KacaTelnbHON K rpaduKy
GyHKIUH.

OK 6. Paborats B
KOJUICKTHBE W KOMaH/Ie,
3¢ HeKTHBHO 00IIaThCS €
KOJUTCTaMH,

- BBIUUCIIATH NpeAesbl QyHKIMM;

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIUUCIIATH POU3BOTHYIO CIIOKHOM (DYHKIIMH;
- COCTaBJIATh YpPaBHEHUE KacaTelbHOII;

- HCCIIEZIOBATh U CTPOUTH IpaPuKu PYHKIHI.

Texymui KOHTPOIIb B
dhopwme:

- YCTHOTI'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 33JIaHUil;
- Ipe3eHTalui WIN
coOo0ILeHHH IO
TeMam;
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PYKOBOJCTBOM,
NOTPeOUTENAMHU.

- OLICHKU
BBITTOJTHEHUS
CaMOCTOSITEIIbHBIX U
KOHTPOJIbHBIX paloT.

V14. Pematb 3amauu Ha
HaX0XJCHUE
HauOOIBIIEro U
HaMMEHBIIIETO 3HAYCHUS
(GyHKIIMH Ha OTpE3Ke.
OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JesITeIbHOCTD, BEIOUPAThH
THIIOBBIE METOIBI U
CIIOCOOBI BBINOJHEHUS
po¢eCCHOHATBHBIX
3aja4, OLICHUBATh MX
BBLIIOJIHEHHUE U KAYECTBO.

- BBIYHCIIATH Ipeienbl GyHKIUI;

- BBIYUCJISATH TPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKINU;
- COCTaBJISITh YpaBHEHUE KacaTeIbHOM;

- HCCJeI0BaTh U CTPOUTH IpaduKu (PyHKIIUH.

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IPOBEPKH
JIOMAaITHUX 33JIaHuil;
- IPE3CHTalMi UIn
COOOIIEHHUI IO
TEeMam;

- OLICHKHU
BBITIOJTHECHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paloT.

V15. BeruucnsaTs mwiomaisb
KPUBOJIMHEUHOM
Tpaneuuu.

OK 12. Opranu3oBbIBaTh
pabodee MecTo ¢
COOIIOIEHUEM
TpeOOBaHUI OXpaHBbI
TpyJa, MPOU3BOICTBEHHOM

- HaxoAWThb HEOIpPENIEICHHbIE HHTErpasbl,
cBoJfIIMeCs K TaOJIMYHBIM C  [TOMOIIBIO
OCHOBHBIX  CBOWCTB U IIPOCTEUIINX
npeoOpa3oBaHui;

- BBIJICIISTH nepBooOpasHyIo,
YIOBIETBOPAIOIIYI0  3aJaHHBIM  HaydaJbHBIM
YCIIOBUSIM;

- BOCCTaHaBJIUBaTb 3aKOH JBM)KCHMS IIO

Tekylmuii KOHTPOJIb B
dopme:

- YCTHOT'O OMpOCa,;

- IPOBEPKHU
JIOMAIlIHUX 3aJaHMi;
- IPE3CHTAli UIN

CaHUTapuH, 3aJJaHHOM CKOPOCTH, CKOPOCTh MO YCKOPEHHUIO, 9
o CcOoO0OILIEHHUH IO
MHQPEKIMOHHON U KOJIMYECTBO JJIEKTPUECTBA 10 CHJIE TOKA U TAL5 | 0
IIPOTUBOMNOXKAPHOI - BBIUMCIATH OINPEJCICHHBIH MHTErpal C OHGH;G/I
0€30I1aCHOCTH. IOMOIIIbIO OCHOBHBIX CBOMCTB U  (opMyl
. BBITNIOJTHEHUS
HrroTona - JleiiOnuna;
o CaMOCTOSITENIBHBIX U
- HAaXOJHUTh IIona n KPUBOJIMHENHBIX
. KOHTPOJbHBIX padoT.

Tparneumii;

- pelwaTth MNPOCTEHIIME IPHUKIAJHBIE 3a]ayH,

CBOJISIIIIMECS K HAXOXKJIEHUIO HHTErpasa.
V16. Pemars - BBIYMCJIATH 3HAUEHUS TPUTOHOMETpHUYECKHX | Tekymmii KOHTPOJb B
palMOHAJIbHBIE, (GyHKIMH ¢ 3aJaHHON CTENEHbIO TOUHOCTH; bopme:
MIOKa3aTeIbHbIE U - mpeoOpa3oBbIBATh TPUTOHOMETPUYECKHUE | - YCTHOTO OIPOCa;
Jorapugmuueckue BBIPAKEHUS, HCIIONb3Ysl TPUTOHOMETPUUYECKHUE | - IPOBEPKHU
YPaBHEHUS U (bopMyIIBI; JIOMAaITHUX 33]JaHUll;
HEPaBEHCTBA, - CTpouUTh TIpaUKU  TPUTOHOMETPUUECKHX | - IPE3CHTALMN WIH
UppaLMOHAIIBHBIE U GyHKIMHA M Ha HUX WUIIOCTPUPOBATh CBOMCTBA | COOOIIEHUH 1O
TPUTOHOMETPUUECKHE byHKIMH; TeMam;
YpaBHEHHMS, UX CUCTEMBl. | - MPUMEHSITh F'€OMETPHUECKUE MTPeoOpa3oBaHus | - OLIEHKH
OK 6. Paborats B (cmBur u  ngedopMaluio) TPH  HOCTPOEHUU | BHITOIHEHUS
KOJUIEKTUBE U KOMaHJE, rpauKoB. CaMOCTOSITENIBHBIX U

3¢ pexTUBHO 00MATHCS C
KOJIJIETaMH,
PYKOBOJICTBOM,
NOTPeOUTENAMHU.

- pewaTb TPUTOHOMETPUYECKHE YpPAaBHEHHUS C
ITOMOIIBIO YUCIIOBON OKPYKHOCTH;

- pewaTb TPUTOHOMETPUYECKHE YpPAaBHEHHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BbIIIE NEpeunclieHHble (HOpMYIIbI
IpH [IpeoOpa30BaHUM BBIPKEHUI;

- PHUMEHSATh dopMynbl  TIpU  pEHIEHUH

KOHTPOJIbHBIX padoT.
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TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB;
- pemaTh palMoOHaIbHbIE, TOKa3aTeIbHbIE U
norapuMuUecKue HepaBeHCTBA,

-peuaTh uppaluoHaIbHbIC U
TPUTOHOMETPHYECKHE YPABHEHUS, UX CUCTEMBI.

V17. Jloka3biBaTh
HECJIO’)KHBIC HEPABEHCTBA.
OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NesITeIbHOCTh, BEIOUPATh
THUTIOBBIE METOJIbI U
CTIOCOOBI BBITTOJTHEHHS
poheCCUOHATIBHBIX
3aja4, OI[CHUBATh UX
BBITTOJIHEHUE U KAYECTRBO.

- BBIUMCIATH 3HAYEHUS TPUTOHOMETPUUYECKHUX
(hyHKIMH C 3aJaHHON CTENEHbIO TOYHOCTH;

- mpeobpa3oBBIBATH TPUTOHOMETPUUECKHUE
BBIP2XKCHHS, HCIOJB3Ysl TPHUIOHOMETPUYCCKHE
(bopMyIBL;

- crpouTh TrpadUKH  TPUTOHOMETPHUYECKUX

(GyHKIMIA W Ha HUX WUIIOCTPHUPOBATH CBOMCTBA
byHKIUI;

- MPHUMEHSTh F€OMETPHUUECKUE MPeodpa3zoBaHus
(cmBur w  nedopmarnuioo) TpH  MTOCTPOSHUHU
rpaduKoB.

- pemaTb TPUTOHOMETPHUYECKHE YpPABHEHHUS C
IIOMOIIIBIO YUCIIOBOU OKPYKHOCTH;

- pemaTb TPUTOHOMETPHUYECKHE YpPABHEHHUS C
MTOMOIIIbIO OCHOBHBIX METOIOB;

- TPUMEHATH BBIIIE TEPEUUCICHHBIE (HOPMYITbI
TpH TIPeoOpa30BaHUH BHIPKECHHI;

- TOpuMeHATh  (GopMydabl  NPH  PEUICHUU
TPUTOHOMETPUIECKHX YPAaBHEHUI U HEPABEHCTB;

- pelaTh paluoHAIbHbIE, TOKa3aTeIbHbIC U
JorapupMUUECKUE HEPABCHCTBA,;

-penath uppalruoHaIbHbIC U
TPUTOHOMETPHUYECKUE YPABHEHHS, X CHCTEMBI.

Texymui KOHTPOJIb B
dhopwme:

- YCTHOTO OMpOcCa;

- IPOBEPKHU
JIOMAaIIIHUX 3aJaHHi;
- IpEe3eHTaIui UK
COOOIICHUH 110
TeMaM;

- OIICHKH
BBITIOJTHEHHS
CaMOCTOSTEIbHBIX U
KOHTPOJIbHBIX padoT.

V21. Pemats ypaBHEHus,
HEPABEHCTBA U CUCTEMBI C
IIPUMEHEHUEM
rpaduyecKux
MIPEJCTaBICHUM, CBOWCTB
(GbyHKIUH, TPOU3BOIHOM.
OK 12. OpranuzoBbIBaTh
pabouee MecTo C
Co0JII0ICHHEM
TpeOOBaHUIN OXPaHbI
TpyZa, IPOU3BOICTBEHHOU
CaHHUTapuH,
MHQEKIMOHHON U
MIPOTUBOIIOKAPHOU
0€30MacCHOCTH.

- BBIYUCJIATH 3HAUEHUS TPUTOHOMETPUUECKHUX
(GyHKIMIA ¢ 33JaHHOM CTENIEHBIO TOYHOCTH:

- TpeoOpa3oBHIBATH TPUTOHOMETPHYECKHE
BBIPOKEHHS, HCIOJIb3YSl TPUTOHOMETPUUYCCKHE
(bopMyIIBI;

- CTpouTh TpadUKd  TPUTOHOMETPUUECKUX

(GYHKIMHA M Ha HUX WUIIOCTPUPOBATh CBOMCTBa
byHKIHIi;

- [PUMEHATh F€OMETPUUECKUE Mpeodpa3oBaHus
(cmBur u  ngedopManuio) MpU  TOCTPOESHUU
rpaduKoB.

- peuiaTb TPUTOHOMETPUYECKHE YPAaBHEHHUS C
ITOMOIIBIO YUCIIOBON OKPYKHOCTH;

- peuiaTb TPUTOHOMETPUYECKHE YpPAaBHEHHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BbIIIE NEpEUnClIeHHbIE (HOpMYIIbI
IIpU [IpeoOpa30BaHUM BBIPAKEHUI;

- TOpuUMEHATh  (opMydabl NP pEUIeHUU
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB.

Tekylmuii KOHTPOJIb B
dopme:

- YCTHOTO OMpoca;

- POBEPKH
JIOMAIITHHUX 3aJaHul;
- IpPEe3CHTalui UITn
COOOIICHUH 110
TeMam;

- OLICHKH
BBITTOJHEHUS
CaMOCTOSTEIIbHBIX U
KOHTpPOJbHBIX padoT.

V22. Pewate npocreimme
KOMOWHATOPHBIE 3a]1aun
METOJIOM Tepedopa, a
TaKXKe C UCII0JIb30BAHUEM
M3BECTHBIX (hopMyII,

- pemarhb MpocTelIe KOMOWMHATOPHBIE 3a/1a4H;
- HCIOJIB30BaTh (POPMYJIbI IEPECTAHOBKH U
COYETaHUs MPH PEIICHUH 33]1a4;

- BBIUMCIIATH K03 urimentsr 6uHoma HeloToHa;
- - HCIIOJIb30BaTh TPeyroabHUK [lackans mpu

Texymuit KOHTPOJIb B
dopme:

- YCTHOTO ONpoca;

- IPOBEPKHU
JTOMAaNTHUX 3aJaHMi;
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TpeyrojibHuKa [lackains;
BBIUUCIISATH

ko3 urmeHTs OMHOMA
Herotona no ¢popmyre u ¢
UCTIOJIb30BaHUEM
TpeyroyibHuKa [lackais.
OK 6. PaGorats B
KOJIJICKTHBE U KOMaH/IE,
3¢ pexTUBHO 00MmATHCS C
KOJIJIETaMH,
PYKOBOJICTBOM,
OTPeOUTENSIMHU.

pEIICHNH 33]1au.

- IpEe3eHTaIui UITn
C000IIIeHHIT 10
TEMaM;

- OIICHKH
BBITNOJIHEHHS
CaMOCTOSTCIIBHBIX U
KOHTPOJIHBIX padoT.

V23.Bpruucasate
BEPOSITHOCTH COOBITHI Ha
OCHOBE TOJICUETa YHCIa
UCXOJ0B (IIpocTeiime
clIy4an).

OK 12. Opranu3oBbIBaTh
pabouee MecTo ¢
coOIIr0IcHIEM
TpeOOBaHUI OXPaHbI
TpyAa, IPOU3BOICTBEHHOM
CaHHUTapuH,
MHQPEKITNOHHON U
MIPOTUBOMOXKAPHOI
0€30MaCHOCTH.

- IPUMEHSATH POPMYIIbl KOMOMHATOPHUKH MPU
pEIIeHUH 3a/1a4;

- IPUMEHSTH KJIACCUYECKOE ONpe/IeIIeHNE
BEPOSITHOCTH NPU PEIICHUH 3a/a4;

- BBIYHCIISITH BEPOSTHOCTU COOBITHIA.

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33JIaHUil;
- IpPE3CHTalUi UIn
COOOIIEHUI 11O
TeMam;

- OLICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIBHBIX Pa0OT.

¥24. CooTHOCUTH
TUTOCKUE TEOMETPUIECKHE
(burypsl U TpexMepHbIe
OOBEKTHI € UX
OIMCaHUSIMHU, YePTEXkKaMHU,
M300paKCHUSIMU;
pasnuyarb U
aHAJM3UPOBATh B3aHMHOE
pacrionioxxeHue Guryp.
OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NesITeNIbHOCTD, BHIOUPATh
TUIIOBBIE METO/IbI U
CIIOCOOBI BBITTOJTHEHUS
npodeccnoHambHBIX
3aja4, OIEHUBATh MX
BBINOJIHEHUE U Ka4eCTBO.

- IPUMEHATh AaKCHUOMBl  IUIAHUMETPUM U
CTEpEOMETPUU IIPU PELICHUH 33/1a4;

- JOKasplBaTb  CJIEACTBUA U3  aKCUOM
CTEpEOMETPUHU.

- yCTaHaBJIUBATh B IIPOCTPAHCTBE
NapajuleIbHOCTh  NPSMBIX, MPSAMON U
IUIOCKOCTH, JBYX IUIOCKOCTEH, UCIIOIB3YS
NPU3HAKH U OCHOBHBIE TEOPEMBI O
NapaljIeIbHOCTH;

- TNPUMEHATh MPU3HAK MAPAIIEIBHOCTH

OpsAMOM M IUIOCKOCTH, IpPH PpeIICHUN
3ajady;

MIPUMEHSATH MIPU3HAK
MEePIEHAUKYIISIPHOCTH IpsAMOM u
IIJIOCKOCTH, TEOpeEMy 0 Tpex
MEePIEHIUKYISIPAX, IIPU3HAK

NEPHNEHIUKYIAPHOCTH IUIOCKOCTEN s
BBIYMCIIEHUS YIJIOB M PAcCTOSIHUM B
IIPOCTPAHCTBE;

- pacKiaibIBaTh BEKTOP IO Oa3ucy;

MPOU3BOJUTH

OIICpanurro CJIOKCHUA,

BbIYWTaHUA, YMHOXCHHUA BEKTOPA HA YHUCIIO.
CTpPOHUTH BEKTOP, IO €0 KOOPJAUHATAM,

- omepupoBath  (QopMylIamMH  CIOXCHHS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

Tekylmuii KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IPOBEPKH
JIOMAIITHUX 3aJaHul;
- IpPEe3CHTali UITN
COOOIICHUH 110
TeMam;

- OLICHKH
BBINTOJHEHUS
CaMOCTOSITCIIBHBIX M
KOHTPOJbHBIX padoT.
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BBIUMCIATH  YIJIBI  MEXKAY  IOPSIMBIMH U
IJIOCKOCTSIMU;

- pemars 3a1a4y IPUMEHSS OCHOBHBIE CBOMCTBA
¥ (GOPMYJIIBI TEJ BpaICHHUS;

- HaXOAUTh 00BbEM IPAMON MPU3MBI, MUPAMUIBI,
IIPSIMOrO KpyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HaxXOAWTh IUIOIIAJU IOBEPXHOCTEH IPU3MBI,
NMPaMM/Ibl, LIUJIMHAPA, KOHYCa U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIE 3JIEMEHTHI
IPSIMBIX PU3M, [TApaJUIEIECIUIIEI0B,;

- CTPOMTD IpocTeimme CeUeHUs
MHOTOTPaHHUKOB YKa3aHHbBIX BBILIE, BBIYUCIATH
IUIONIA/IA ATUX CCUEHUM.

¥25. U3obpaxarh
reoMeTpuyeckue Gurypsl
Y Tella, BBIOIHSTH
YepTeX MO YCIOBHIO
3aJ1aqm.

OK 12. Opranu3oBbIBaTh
pabodee MecTo ¢
COOJIIOIEHUEM
TpeOOBaHUI OXpaHBI
TpyZa, MPOU3BOICTBEHHOM
CaHWTApHH,
MH(EKIIMOHHON U
IIPOTUBOIIOKAPHOU
0€30IaCHOCTH.

-  TOPUMEHATH  AKCHOMBI  IUIAHUMETPUU U
CTEPEOMETPUH TP PELIEHUN 3a/1a4;

- JOKa3plBaTh  CIEACTBUA U3  aKCHOM
CTEPEOMETPUHU.

- YCTaHaBJIMBATh B MPOCTPAHCTBE
NapajyIeIbHOCTh MPAMBIX, MPAMOH U
IJIOCKOCTH, JIBYX IJIOCKOCTEW, UCIIOJIb3YS
MPU3HAKK W OCHOBHBIE TEOPEMBI O
MapajlIEIbHOCTH;

-  OpPUMEHATh [MPU3HAK NapaJIeIbHOCTU
NpsAMOM M IUIOCKOCTH, IMPU PELICHUHU
3a/1ay;

MPUMEHSTH MIPU3HAK
NEePHNEHAUKYISIPHOCTH NPSIMOM U IUIOCKOCTH,
TEOpEMY O TpeX MEPIECHANKYISIpax, MNpPU3HAK
NEePHEHIUKYIIPHOCTH IJIOCKOCTEMN JUISL
BBIYMCIICHUSI  YIVIOB W PAacCTOSHUHM B
IIPOCTPAHCTBE;

- pacKJIaJpIBaTh BEKTOP O 0a3uCy;

- MIPOU3BOJAUTH onepauuo CII0KEHUS,
BBIYMTAHUS, YMHOKEHUS BEKTOPA HA YUCIIO.
CTPOUTH BEKTOP, MO €r0 KOOPAUHATAM;

- omepupoBaTh  (QopMylIaMU  CIOKEHUS,
BBIYMTAHMS, CKQJISIPHOTO MPOU3BEIACHUS
BEKTOPOB;

BBIYMCIIATh  YIJIBL ~ MEXAY  HPSAMBIMH U
IJIOCKOCTSIMU;

- pelIaTh 3a/1a4d MPUMEHSAS] OCHOBHBIE CBOMCTBA
1 GOpMYIIBI TEJ BpalleHUS;

- HAXOJUTh O0BEM TPSMOIN TPU3MBI, TUPAMHUIBI,
MPSIMOTO KPyrOBOI'0 LMJIMH/IPA U KOHYCA, 11apa;

- HaxoOJUTh IUIONIAJAM TOBEPXHOCTEU
MPU3MBI, TUPAMUBL, IUIMHAPA, KOHYCA U 111apa;
BBIYHUCIIATh M U300pakaTh OCHOBHBIE DJIEMEHTHI
MPSAMBIX [IPU3M, IAPAJUIECIICIIUIIE0B;

- CTPOUTH MpOCTEUIIINE CEUECHUS
MHOTOTPAHHUKOB YKa3aHHBIX BBILIE, BBIYUCIIATH
IUIOIAAN DTHUX CEUECHHH.

Texymui KOHTPOJIb B
dhopwme:

- YCTHOI'O OIpoca;

- IPOBEPKHU
JOMAaIITHUX 3aJaHHI;
- IpEe3eHTaIui UK
co0OIIeHH 110
TeMaM;

- OIICHKHU
BBITIOJTHEHHS
CaMOCTOSITCJIBHBIX U
KOHTPOJIbHBIX padoT.
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¥26. Peiatp
TeOMETPHUUECKUE 3aauH,
OIUPAsCh HA N3YYCHHBIC
CBOMCTBA
TUTAHUMETPUYCCKUX U
CTEPEOMETPUIECCKIX
(buryp u oTHOIIECHUH
MEXy HUMH, TPUMCHSIS
anreOpanvecKui u
TPUTOHOMETPUYECKUI
arrapar.

OK 6. Paborats B
KOJJICKTHBE U KOMaH/IE,
3¢ (heKTHBHO 00IIATHCS C
KOJIJICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

- TPUMEHATh aKCHOMBl  IIJJAHUMETPUU U
CTEPEOMETPUU IIPU PELIEHUH 33/1a4;
- JI0OKa3plBaTh  CJIEICTBHS M3
CTEPEOMETPUHU.

- yCTaHaBJIMBaTh B IIPOCTPAHCTBE
[apAJUICIIBHOCTh  NPAMBIX, IPAMOH U
IUIOCKOCTH, JIBYX IIOCKOCTEH, NCIOIb3Ys
IPU3HAKKM U OCHOBHBIE TEOPEMBI O
napajieNbHOCTH;

- [PUMEHATh MPU3HAK [APAIIEIBHOCTH
OpsAMOM M IUIOCKOCTH, IIPU PpeIIEHUU
3ajady;

IIPUMEHSATh IPU3HAK
MEPIECHANKYJISIPHOCTH TPSAMOKM M IUIOCKOCTH,
TEOpeMy O TpeX NEepHeHAUKYIApax, HMpPU3HAK
NEPIEHIUKYIIAPHOCTH IIJIOCKOCTEN JUIS
BBIUMCJIEHUS  yIJIOB W PAacCTOSHUH B
IIPOCTPAHCTBE;

- PacKJIaAbIBaTh BEKTOP IO Oa3ucy;

- IIPOU3BO/IUTH OIepaLuIo CIJIOKEHMS,
BbIYUTAaHUA, YMHOXCHHUA BEKTOPA HA YHUCJIO.
CTPOUTB BEKTOP, [10 €0 KOOPIMHATAM,;

aKCHOM

- omepupoBaTth  (QopMyJaMU  CIOXKEHUS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBI  MEXAY  HPSIMBIMH U
TUIOCKOCTSIMU;

- pelmars 3aJa4y NPUMEHSS OCHOBHBIE CBOMCTBA
¥ (GOPMYJIIBI TEJT BPAICHHS,

- HaXOAUTh 00bEM IPAMON MPU3MBI, MUPAMUJIBI,
IIPSIMOTO KPYrOBOT'O LUJIMHpPA U KOHYCA, 111apa;

- HAaxOJWTh IUIOUIAJM IOBEPXHOCTEU
IIPU3MBI, TUPAMU/IbI, IWJIMHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSAMBIX NIPU3M, MTapaJLICIEIUIIECO0B,;

- CTPOUTH IIpoCTeNIINe Cce4YeHUs
MHOTOTPaHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIATH
IJIOIIA AU YTUX CEYEHUHN.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IPOBEPKH
JIOMAaTHUX 33JIaHuil;
- IpPE3CHTalMi UIn
COOOIIEHUI 11O
TEeMam;

- OLICHKHU
BBITIOJTHECHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paloT.

V¥27. IlpoBonuTh
JI0Ka3aTelbHbIe
paccyxIaeHus pu
peleHn! 3a1ad,
JI0Ka3bIBaTh OCHOBHBIC
TEOpeMbI Kypca.

OK 12. Opranu3oBsIBaTh
pabouee mMecTo ¢
COOJIFOICHUEM
TpeOOBaHUIl OXpaHbI
TpyzAa, IPOU3BOJICTBEHHOM
CaHUTapUH,
MH()EKIHMOHHON U
POTHBOIOKAPHOM

- NPUMEHSTb aKCHOMBl  IUIAaHUMETPUU U
CTEPEOMETPHUU IIPU PELIEHUH 33/1a4;

- JOKa3plBaTb  CJEJICTBUS M3  aKCUOM
CTEPEOMETPUH.

- yCTaHaBJIMBATh B IIPOCTPAHCTBE
NapajuIeIbHOCTh  NPAMBIX, NPAMON U
IJIOCKOCTH, BYX IUIOCKOCTEW, UCTIOIB3YS
INPU3HAKH U OCHOBHBIE TEOPEMBI O
HapaIeNbHOCTH;

- NPUMEHATh MPU3HAK MAPAUIEIBHOCTH
OpsIMOM M TUIOCKOCTH, TPU PEIIeHUU
3ajad4;

- NPUMEHSTh MpU3HAK
NEPIEHIUKYJIIPHOCTH psIMON u

Texymuit KOHTPOJIb B
dopme:

- YCTHOTO OIpoca;

- IPOBEPKHU
JIOMAaIlTHUX 3aJaHHI;
- IpPE3eHTalMi WU
COOOIIEHNH TTO
TEeMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITEJIbHBIX U
KOHTPOJBHBIX PadoT.
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0€30I1aCHOCTH.

IUIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK
NEPIECHINKYIAPHOCTH IUIOCKOCTEH IS
BBIUMCIIEHUS YIJOB M PpacCTOSIHUM B
IIPOCTPAHCTBE;
packiabIBaTh BEKTOP 10 Oasucy;
- IIPOU3BOJIUTH OleparLuo CIIOKCHUS,
BBIUUTAHUS, YMHOKEHHUS BEKTOpA Ha YHCJIO.
CTPOUTH BEKTOP, 110 €r0 KOOPAUHATAM,

- omepupoBaTh  (QopMylIaMU  CIOXKEHUS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBI  MEXAY  HPSIMBIMH U
TJIOCKOCTSIMU;

- pelmaTh 3a/la4yd IPUMEHSs OCHOBHBIE CBOMCTBA
¥ (GOPMYJIIBI TEJI BpaICHHS,;

- HaxOJIUTh O0BEM MPSMOU MPU3MBI, TUPAMUJIBI,
IIPSIMOrO KpyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HaxXxoaUuThb Ijiomaau HOBerHOCTCﬁ
NpU3MBI, MMUPAaMHIBI, HWIMHAPA, KOHYyca
¥ [1apa;

BBIYHMCIIATh M M300pakaTh OCHOBHBIE DJIEMEHTHI
MPSIMBIX MPU3M, MTapaICTIEIUIIC/IOB,;

- CTPOUTH MPOCTEHIINE CeueHus
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIUYUCISATH
IUIOIAH 3TUX CEUECHHUH.

V28. Beruucniate
JIMHEWHBIE 3JIEMEHTHI U
yIJIbI B
IIPOCTPAHCTBEHHBIX
KOH(Urypanusx, 00beMbl
U IJIOIIAY TOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TN U
UX IPOCTENUIINX
KOMOMHAIHH.

OK 12. Opranun3oBbIBaTh
pabouee MecTo C
co0JII0ICHHEM
TpeOOBaHUI OXPaHbI
TpyZa, IPOU3BOICTBEHHOU
CaHWUTApUH,
MHQEKIMOHHON U
MIPOTUBOIIOKAPHOU
0€30MacCHOCTH.

- pacKiiaAblBaTb BCKTOP I10 68.3I/ICY;

- IIPOU3BOJUTH OIepanmrro CJIOKCHUA,
BbIUUTAHUA, YMHOXCHUA BCKTOPA HA YUCIIO,

- CTPOUTH BEKTOP, 110 €r0 KOOpAHUHATaM,

- omepupoBaTb  (GOpPMYJNaMH  CIOXKEHUS,
BBIUYUTAHUS, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBI  MEXAY  HPSIMBIMH U
IUIOCKOCTSIMU;

- pemarh 3aJa4y NPUMEHSS OCHOBHBIE CBOMCTBA
1 (GOpMYyJIbI TEJ BpaLCHUS;

- HaXOAWUTh 00bEM IPAMOM MPU3MBI, MUPAMUJIBI,
IIPSAIMOTO KPYrOBOT'O LMJIMHIPA U KOHYCA, 111apa;

- HAaxOJWTh IUIOUIAJM IOBEPXHOCTEU
IIPU3MBI, TUPAMU/IbI, HWJIMHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSAMBIX NIPU3M, MTapaJLICIEIUIIECO0B,;

- CTPOUTH IIpoCTeNIIne cedyeHus
MHOTOTPaHHUKOB YKa3aHHBIX BBIIIE, BBHIYUCIATH
IJIOIIAU YTUX CEYEHUH.

Tekylmuii KOHTPOJIb B
dopme:

- YCTHOTO OMpoca;

- POBEPKHU
JIOMAIlIHUX 3aJaHHi;
- IPEe3CHTali UITn
COOOIIeHuH 110
TeMaM;

- OIICHKH
BBITTOJTHEHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX PaloT.

¥29. IlpumenaTh
KOOPJMHATHO-BEKTOPHBIN
METOJI AJIs1 BEIUNCIICHHUS
OTHOILIEHUH, PACCTOSHUM
U YTJIOB.

OK 2. Opranu3oBbIBaTh

- packiaibIBaTh BEKTOP MO Oasucy;
- MIPOU3BOJIUTH oTieparuio CIIOKEHMUSI,
BBIUNTAHUS, YMHO)KEHHUS BEKTOpA HA YHCJIO.
CTPOUTH BEKTOP, 10 €ro KOOPAUHATAM;

- omepupoBatb  (GoOpMyIaMu
BbIUMTaHUS, CKaJISIPHOTO

CIIOXKEHMS,
IIPOU3BEICHNUS

Texymui KOHTPOIIb B
dhopwme:

- YCTHOTO OIIpoca;

- IPOBEPKH
JIOMAaITHUX 33JIaHUll;
- Ipe3eHTalui WIN
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cOOCTBEHHYIO
ACATCIIBbHOCTD, BI:I6I/IpaTB
THIIOBBIE METOJbI
CIIOCOOBI BBIIOJIHEHUS
podecCHOHATbHBIX
3aJa4, OICHUBATh UX
BBITIOJHEHHUE U KaY€eCTBO.

BEKTOPOB;
BBIYUCIATH
IIJIOCKOCTSIMU;
- pelaTh 3a1a4d MPUMEHSS] OCHOBHBIE CBOMCTBA
1 GOpMyIIbI TEJ BpalleHUS;

- HaxOJIUTh O0BEM MPSMOU MPU3MBI, TUPAMUJIBI,
MPSIMOTO KPYrOBOI'O LMJIMHIpPA U KOHYCA, 111apa;

- HaxOJIWTh IUIOIIAJAM MOBEPXHOCTEU
MIPU3MBI, TUPAMU/bl, IWJIMHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIC JJIEMECHTHI
NPSAMBIX MIPU3M, [TapaJUICICIUIIEO0B,;

- CTPOUTH MPOCTEUIINE CEUCHUA
MHOT'OIPAHHUKOB YKa3aHHBIX BbILIE, BBIUUCIATH
TUIOMIAJAN ITUX CEUCHUM.

YIIbl  MEXAY

IpsAMbIMUA u

COOOIIEHNI TTO
TeMaM;

- OLICHKU
BBITTOJTHCHUS
CaMOCTOSITEIIbHBIX U
KOHTPOJIbHBIX paloT.

V30. Ctpouth ceueHus
MHOT'OTPaHHUKOB U
n300pakaTh CEUYEHUS Tel
BpaIICHUSI.

- pacKiiaAblBaTb BCKTOP I10 6331/ICY;

- MIPOU3BOJUTH OICpanmrro CJIOKCHUA,
BbIUUTAHUA, YMHOXKXCHUSA BCKTOPA HA YUCIIO,

- CTPOUTH BEKTOP, 110 €r0 KOOpAHUHATaM,

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- POBEPKHU

OK 12. Opranu3oBbIBaTh - omepupoBaTh  (QopMyJIaMH  CIOXKEHHS, | JOMAIIHUX 3aaHHIA;
pabodee MecTo ¢ BBIYUTAHUS, CKaJISIPHOTO MIPOU3BENICHUS | - PE3CHTAIUHN WIH
COOMI0ICHUEM BEKTOPOB; co0O01IeHuH IO
TpeOOBaHUH OXPaHBI BBIYUCIIATH  yIJIBIl  MEXIYy  OpSIMBIMH U | TeMawm;
TpyZa, IPOU3BOACTBEHHON | IMJIOCKOCTSIMU; - OLIEHKH
CaHUTapHH, - pemaTh 3a/ladyd TPUMEHSS OCHOBHBIE CBOMCTBA | BBITOJTHEHUS
MH(DEKIMOHHON U 1 GOpMYyIIbI TEJ BpalleHUS; CaMOCTOSTEJIbHBIX U
MIPOTUBOIIOXKAPHOU - HaxOJUTh O0BEM MPSMOU MPU3MEBI, TUPAMUJIBI, | KOHTPOJBHBIX PaboT.
0€30MacHOCTH. MPSIMOTO KPYrOBOI'O LMJIMHIpPA U KOHYCA, 111apa;
- HaxoJWTh IUIOMIAJM TOBEPXHOCTEH

MIPU3MBI, TUPAMU/bl, LIWJIMHPA, KOHYCA U 11apa;

- BBIYUCIIATHh U U300pakaTh OCHOBHBIC DJIEMEHTHI

MPSIMBIX MPU3M, MTapaIeIEIUIIEIO0B,;

- CTPOUTH MPOCTEUIINE CEUCHUS

MHOTOTPAaHHUKOB YKa3aHHBIX BbIIIE, BBIUYUCIATH

IUIOMIAAN ITHUX CEYECHHH.
3HaTh!:

31. 3naueHue
MaTeMaTHYeCKON HayKu
JUTS pelleHus 3a/1ad,
BO3ZHUKAIOIIUX B TEOPHH U
MIPAKTUKE; ITHPOTY H
OTPaHUYEHHOCTH
MIPUMCHCHHUS
MaTeMaTHYeCKUX METOJIOB
K aHaJIM3y 1
HCCIIE0BAHUIO MTPOLIECCOB
U SBJICHUW B MPUPOJIE U
o0riecTBe.

OK 6. Paborats B
KOJUIEKTUBE U KOMaHJIE,
3¢ pexTUBHO 00MATHCS C
KOJIJIETaMH,

- aKCHOMBI CTEPEOMETPHH;
- CIEACTBMS U3 AKCUOM CTEPEOMETPUN;
- aKCHOMBI IJTAHUMETPUH,;

- B3aMMHOE  pACIOJIOXKEHUE  IPSIMBIX,
MIPSAMOM M IJIOCKOCTH, ABYX INIOCKOCTEN B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBI O MAPAIUIEITBHOCTH
OpSIMOW M TUIOCKOCTH, MNMapalIebHOCTH
JIBYX TUIOCKOCTEW;

- CBOICTBa apajIeIbHOTO
IMPOCKTUPOBAHUA U HUX MPUMCHCHUC JJIA
u300pakeHust pUryp B CTepeoMeTpuH;

OCHOBHBIC TIIOHATHUA CTCPECOMETPUH,; AKCUOMBI
CTCPCOMCTPHUH U CIICACTBUA U3 HUX;
- B3aHMMHOC PAaCIIOJIOXKEHUC MMPSAMBIX,

HpHMOﬁ U IIJIOCKOCTH, IBYX IJIOCKOCTEHN B

Texymui KOHTPOJIb B
dopme:

- YCTHOTO OIpoca;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;
- IpE3EeHTalMi WU
cO001IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITEJIbHBIX U
KOHTPOJBHBIX padoT.
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PYKOBOJCTBOM,
NOTPeOUTENAMHU.

MIPOCTPAHCTBE;

- OCHOBHELIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psSAMOK u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- MOHATHUC YyIJla MCXKAY MNpsAMBIMH, YyIJid
MEXITY PSMO u IIOCKOCTBIO,
JBYIPaHHOTO  yrila,  yrjia  MEXIy
IJIOCKOCTSIMH,

- OCHOBHBLIC TCOPEMBI O MCPICHAUKYIAPHOCTU
NpsIMON M TUIOCKOCTH, TEPHEHAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSATHE  BEKTOpa, IMPABUIIO

napaJijielenumnesa;
- CBOiicTBa KOMILIAaHAPHBIX u
KOJUJIMHEAPHBIX BEKTOPOB;
- [psIMOYTOJIbHAs cucrema
KOOp/IMHAT;

- KOOPJWHATHI BEKTOPA;
- CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB;
- TeJIa BpallleHUs;
- CBOICTBA TeJI BpalllcHHUS,
- TOHATHE O0bEMa M TUIOIIATU TMOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynsl IS BBIYHCICHUS OOBEMOB W
IUIOIAJICH TTOBEPXHOCTEH I€OMETPHUYECKUX TEll.
MEPEYUCIICHHBIX B  COACPXAHWH  Y4eOHOTO
Marepuaa,
- TOHATHE MHOTOTPAHHHKA, €ro
MOBEPXHOCTH, TIOHSATHE
MIPaBWJIBHOTO MHOTOTPAaHHUKA,
- ONpeJeNeHue MPU3MBI, Mapajenenunea,
BUJIBI TIPH3M;
- CBOWCTBA MPHU3M U MapaJijieNenumneoB.

32. 3HayeHMe NPaKTUKU U
BOIPOCOB, BO3ZHUKAIOLINX
B caMO#l MaTeMaTuKe s
(dbopmMHUpoBaHUS U
pa3BUTHS
MaTeMaTHYeCKOi HayKH.
OK 12. Oprann3oBbIBaTh
paboyee mMecTo ¢
co0MroieHNEM
TpeOOBaHUIl OXpaHbI
TpyzAa, IPOU3BOICTBEHHOM
CaHWUTapUH,
MH()EKIMOHHON U
MIPOTHBOIOKAPHOM
0€301MacHOCTH.

- AKCHOMBI CTEPEOMETPUH;

- CJIEJICTBHS U3 aKCOM CTEPEOMETPUH;

- AKCHUOMBI HJ'IaHI/IMCTpI/II/I;

- B3aMMHOE pacnoyioKeHue MPSIMBIX,
MIPSIMOM U IJIOCKOCTH, IBYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O TMapPaLICIbHOCTH
NpsIMOM M TUIOCKOCTH, MapajjieIbHOCTH
JIBYX IJIOCKOCTEN;

- CBOIcCTBa napajieaIbHOTO
HpOCKTI/IpOBaHI/Iﬂ n ux HpI/IMeHeHI/Ie JJISA
n300paxeHus: GUTyp B CTEPEOMETPHUU;

OCHOBHBIC ITOHATHIA CTepeOMeTpI/II/I; AKCHUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX;

- B3aMMHOE  PACMOJIOKEHUE MPSIMBIX,
MPsIMOM U TIJIOCKOCTH, ABYX IJIOCKOCTEN B
MPOCTPAHCTBE;

- OCHOBHEIE TEOPEMBI 0

Texymui KOHTPOIIb B
dopme:

- YCTHOTO OIpoca;

- IPOBEPKH
JIOMAaIITHUX 3aJaHHI;

- IPE3eHTalMi WU
cO0011IeHuH IO
TEMaM;

-OLIEHKH BBIMOJIHEHUS
CaMOCTOSITEJIBHBIX U
KOHTPOJBbHBIX padoT.
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MePIEHIUKYISIPHOCTH psSIMOM u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

-  TOHSATHE yria MEeXAYy MNpSIMbIMU, YIJia
MEXIY PSMOi u IIOCKOCTBIO,
JBYIPaHHOTO  yrjla,  yrjia  MEXIy
IJIOCKOCTSIMH,

- OCHOBHBIE TEOPEMBI O MEPIECHIUKYIISIPHOCTH
NpSIMONH M TUIOCKOCTH, TEPHEHAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSATHE  BEKTOpa,  IMPABUIIO

napaJijielsenuIesa;
- CBONCTBa KOMILIaHapHBIX U
KOJUJIMHEAPHBIX BEKTOPOB;
- NPsAMOYTOJIbHAA cucrema
KOOp/JMHAT;

- KOOpJHMHATBI BEKTOPA;
- CKaJsIpHOE MPOU3BENIEHNE BEKTOPOB;
- TeJIa BpaIlleHUS;
- CBOICTBA TeJI BpalllcHHS,
- TOHATHE O0bEMa M TUIOIIATU TMOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynbsl IS BBIYHCICHUS OOBEMOB W
IUIOIIAJICH TIOBEPXHOCTEH I€OMETPHUYECKUX TEll.
MEPEYUCIICHHBIX B  COACPXKAHWH  Y4eOHOTO
Marepuaa,
- TOHATHE MHOTOTPAHHHKA, €ro
MOBEPXHOCTH, TIOHSATHE
MPaBWJIBHOT'O MHOTOTPAaHHUKA,
- ompeneNeHue MPHU3MBbI, apajuielieuIea,
BUJIBI TIPH3M;
- CBOWCTBA MPHU3M U MapaJijieNenumneoB.

33. Unen pacimpenus
YHCIIOBBIX MHOXECTB KaK
crocoba MocTpoeHust
HOBOT'O MaTeMaTH4YeCKOTro
amrmapara Jisi peieHus
NPaKTHYECKHUX 3a7a4 1
BHYTPEHHHUX 32144
MaTeMaTHKH.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
NesITeNIbHOCTh, BHIOUPATh
THUIIOBbIE METOBI U
CIOCOOBI BBITIOJTHEHUS
npodeccunoHaNbHBIX
3aja4, OIEHUBATh MX
BBINOJIHEHUE U Ka4eCTBO.

- reoMeTpuyecKas MHTepHpeTanus
KOMIIJICKCHBIX YHCCII,

- JelicTBUTENbHAs U MHUMas 4acTb, MOAYJb U
apryMeHT KOMIUIEKCHOTO YHCIIa;

- anreOpavueckas M TPUTOHOMETpHYECKas
(opMBI 3aITUCH KOMIUIEKCHBIX YUCET;

- apudMeTuyecKue JIEUCTBUS HAJ
KOMIUIEKCHBIMU YHCIIaMH B Pa3HbIX (opmax
3aInCH;

- KOMIUIEKCHO COTIPSDKEHHBIE YUCIIa.

Texymui KOHTPOIIb B
dhopwme:

- YCTHOTO OIIpoca;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;

- IpPE3EeHTalMi WU
cO001IeHuH IO
TEMaM;

-OLIEHKH BBIMOJIHEHUS
CaMOCTOSITEJIBHBIX U
KOHTpPOJbHBIX padoT.

35. Bo3aMoxxHOCTH
T€OMETPHUH [T OTIUCAHUS
CBOMCTB peaJIbHBIX

- aKCHOMBI CTEPEOMETPHH;
- CIEACTBHSI U3 AKCUOM CTEPEOMETPUN;
- aKCHOMBI IJTAaHUMETPUH,

Texymuilt KOHTPOJIb B

dopme:
- YCTHOT'O OMPOCa;
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MPEIMETOB B UX
B3aMMHOTO
PacCIIOJIOKEHHUSI.

OK 12. Opranu3oBbIBaTh
pabouee MecTo C
co0Ir0IcHIEM
TpeOOBaHUHN OXpaHbI
TpyJAa, IPOU3BOJACTBEHHOMN
CaHUTApPUH,
MH(PEKITNOHHON U
MIPOTHBOIOKAPHOM
0€30MaCHOCTH.

- B3aUMHOE  pPAaCIOJIOKEHHE  IPAMBIX,
IIPSAMOM U IIJIOCKOCTH, ABYX INIOCKOCTEHU B
IIPOCTPAHCTBE;

- OCHOBHBIC TEOPEMBI O TMapaIeTbHOCTH
OpsIMOMl M TUIOCKOCTH, MapauIeIbHOCTH
JIBYX IJIOCKOCTEN;

- CBOIicTBa napauieIbHOTO
MPOSKTUPOBAHUS U WX MPUMCHCHHE IS
n300pakeHus: GUTyp B CTEPEOMETPHUH;

OCHOBHBIE TIOHSTHS CTEPCOMETPHH; aKCHOMBI
CTEPEOMETPHUH | CIICJCTBHS U3 HUX;

- B3aUMHOE  pPACIOJOKEHUE  TIPSMBIX,
NPSIMOH | TIIOCKOCTH, ABYX IUIOCKOCTEH B
MPOCTPAHCTBE;

- OCHOBHBIC TEOPEMBI 0
MEPICHIUKYISIPHOCTH MPSIMOA u
IUIOCKOCTH, TEPICHIUKYISIPHOCTH JABYX
TIOCKOCTEH;

- TMOHATHE yIJIa MEXAY MPSMBIMH, Yyria
MEXIYy  HOpsIMOH ¥ IUIOCKOCTBIO,
JIBYTPAaHHOTO  yIyia,  yrila  MEXIy
TUIOCKOCTSIMU;

- OCHOBHBIC TEOPEMBI O TIEPIICHIUKYISIPHOCTH
OpsIMOM M TUIOCKOCTH, TEPIEHIANKYISIPHOCTH
TJIOCKOCTEH;

- IOHATHE  BEKTOpa,  IPaBUIO
napaJjielsenumnesa;
- CBOiicTBa KOMILIaHAPHBIX U
KOJUJIMHEAPHBIX BEKTOPOB;
- [psIMOYTOJIbHAs cucrema
KOOpJIMHAT;

- KOODPJMHATBI BEKTOPA;
- CKaJSIPHOE MTPOU3BEJIEHUE BEKTOPOB;

- TeJa BPAILLEHUs;

- CBOWCTBA TeJ BpalllCHMUS,

- TMOHATHE oObeMa M IUIOLAAU MOBEPXHOCTH

reOMETPUYECKOr0 Tea;

- dopmynsl IS BBIYHCIEHUS OOBEMOB H
IJTONIAZEd MOBEPXHOCTEN T€OMETPUUYECKUX TEll.
MEPEYUCICHHBIX B  COAEpPXKAHUH  Y4eOHOTO
MaTrepuana;
- TIOHSTHE MHOTOTpaHHUKa, ero
HOBerHOCTI/I, IIOHSITHUC HpaBI/IJ'IBHOFO
MHOT'OTPaHHUKA;

- OIpCACIICHUC IIPU3MBI, ITapaJlJICJICIINUIICAA,
BUBI IIPU3M;
- CBOMCTBa IMPpU3M 1 TapaJJICIICTIUIICIOB.

- IPOBEPKH
JIOMAaITHUX 3aJaHUi;

- IpEe3eHTaIui UK
co00IIeHHH 110
TEMaM;

-OLIEHKH BBIITOJIHEHUS
CaMOCTOSTENBHBIX U
KOHTPOJIbHBIX paloT.

36. YHUBEpcanbHbIN
XapakTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX
paccyXJIeHHM, UX
PUMEHUMOCTb B

-  AaKCHOMBI CTCPCOMCTPHUHU,
- CJICACTBUA U3 aKCUOM CTCPCOMETPHUH,
- aKCHMOMBbI IINIAHUMETPHH,
- B3aHMMHOC PAaCIIOJIOXKEHUC MMPSAMBIX,
HpHMOﬁ U IIJIOCKOCTH, IBYX IJIOCKOCTEHN B

Texymui KOHTPOIIb B
dhopwme:

- YCTHOTO OIIpOca;

- IPOBEPKH
JIOMalTHUX 33JIaHuil;
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pPa3IMYHBIX 00JIaCTIX
YEJI0BEYECKOU
JEeSITeITbHOCTH.

OK 12. Opranu3oBbIBaTh
pabouee MecTo C
co0Ir0IcHIEM
TpeOOBaHUHN OXpaHbI
TPYJa, IPOU3BOACTBEHHOU
CaHUTApPUH,
MH(EKIIMOHHOW U
MIPOTHBOIOKAPHOM
0€30MaCHOCTH.

IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBl O MapaIEIbHOCTU
NpsIMOM M IUIOCKOCTH, MapajlieIbHOCTH
JIBYX IJIOCKOCTEN;

- CBOICTBa MapajuieIbHOT O
MPOCKTUPOBAHUS M WX MPUMEHEHHE ISt
n300pakeHus: GUTyp B CTEPEOMETPHUH;

OCHOBHBIE TIOHATUS CTEPEOMETPUHU; aKCHUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX;

- B3aMMHOE  pACMOJIO)KEHUE  MPSIMBIX,
MPSIMOM U IJIOCKOCTH, ABYX INIOCKOCTEN B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0
NepPHeHIUKYISIPHOCTH psIMOM u
IJIOCKOCTH, TEPIEHIUKYJISIPHOCTH JBYX
IUIOCKOCTEH;

- TOHATHE Yyria MeXAy MNpsIMbIMH, YIJa
MEXIy  HpsMOH u IIJIOCKOCTBIO,
JIBYTPAaHHOTO  yrila, yrjla  MEXIy
IIJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI O MEPICHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, NEPHEHAUKYISIPHOCTH
IIOCKOCTEH;

- IIOHATHUC BCKTOpa, IIpaBHJIO
napajuiCacCruIcaa,
- CBOMCTBA KOMIIJIAaHApPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;
- PsIMOYTOJIbHAS CHCTeMa KOOPINHAT;
- KOOPJAMHATHI BEKTOPA;
- CKaJISIpHOE MPOU3BEACHUE BEKTOPOB;
TeJa BpalleHus,
- CBOIICTBA T€J BpalleHUs;
- IOHATHE 00beMa U TIJIOIIAIA MTOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;
- QopMmynbsl s BBIYUCICHHS OOBEMOB H
IJI0IIa el TOBEPXHOCTEM F€OMETPUUECKUX Tell.
MEPEUYNCICHHBIX B  COJEPKaHHH  y4eOHOTO
Marepuana;
TIOHATHE MHOTOTpaHHUKa, ero
MOBEPXHOCTH, TMOHSTHE MPABUIBLHOTO
MHOT'OTPaHHUKA;
- ONpEJeNeHHe NMPU3MBbl, NapaljIeNenuIea,
BU/IBI TIPU3M;
- CBOMCTBA NMPU3M U NapalIeIenuIe/10B.

- IpEe3eHTaIui UITn
cO00IIeHHH 110
TEMaM;

-OLIEHKHU BBIIOJHEHHUS
CaMOCTOSTENIBHBIX H
KOHTPOJIbHBIX paloT.

JIP 05 chopmupoBaHHOCTH
OCHOB CaMOpPa3BUTHUS U
CaMOBOCIIUTAHUS B
COOTBETCTBHHU C
001I11eY€eI0BEYUECKUMHU
LIEHHOCTSIMH U HIcaIaMU
TPaKIaHCKOTO OOIIECTBA;
TOTOBHOCTH U

HpI/IHI/IMaTB PEIICHNA B CTAHAAPTHBIX U
HECTAHAAPTHBIX CUTyalludX U HECTU 34 HUX
OTBETCTBCHHOCTbD.

Tekynui KOHTPOJIb B
dopme:
- YCTHOT'O OIpOCa;

- IPE3EHTAIUI WU
co0O0IIeHnH 10
TeMaM;

- OIICHKH
BBIIIOJIHCHUS
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CIIOCOOHOCTB K

CaMOCTOATCIIbHBIX U

CaMOCTOSITENTLHOM, KOHTPOJBHBIX padoT.
TBOPUYECKOH U

OTBETCTBEHHOU

JIeSITeNIbHOCTH;

JIP. 06  TonepantHoe | PaGoraTh B KOJIIEKTUBE U KOMaH[E, 3 (deKkTuBHO | Texymuii KOHTPOJIb B
CO3HAaHHE U IOBEACHHE B | OOIIATHCA C KOJIJIETaMH, PyKOBOJICTBOM, dopme:
MOJIUKYIBTYPHOM  MHpE, | TOTPEOUTESIMHU. - YCTHOTO OTIPOCa;
TOTOBHOCTD u - Ipe3eHTaINi UITu
CIIOCOOHOCTh BECTH co0OIIeHNnH 10
Jaor c OpYTUMH TeMaMm;
JOJIbMU, TOCTUTATh B HEM - OIICHKHU
B3alMOIIOHUMAaHHSI, BBITMIOJTHEHUS
HaXOJUTh OOIIHME LT U CaMOCTOSITEIILHBIX U
COTPYOHHUYATh JUISI  UX KOHTPOJIbHBIX PaloT.
JOCTUKCHHSI,

CIOCOOHOCTH

MIPOTUBOCTOSATH

UJICOJIOTUU DKCTPEMU3MA,

HAI[MOHATIU3MA,

KkceHodoOouu,

JTUCKPUMHUHAIIAN 1o

COLIUAJIbHBIM,

PEIIUTHO3HBIM, PAaCOBBIM,

HAI[MOHATILHBIM

Mpu3HAKaM ©  JIPYTUM

HCTAaTUBHBIM COLlMAJIbHBIM
SIBJICHUSM,

JIP 07 HaBBIKU
COTPYAHHYECTBA co
CBEPCTHUKAMH, JEeTbMH
MJTAJIIIETO BO3pacTa,
B3POCIIBIMHU B
o0pa3oBaTenbHOH,
OOIIIECTBEHHO  IOJIC3HOM,
yueOHo-
HUCCIIeI0BAaTEIbCKOM,
MIPOEKTHOM M JPYTHX

Buaax ACATCIBbHOCTH,

BeITh TOTOBBIM OpaTh Ha ce0si HPAaBCTBEHHBIC
o0si3aTeNbCcTBA 10 OTHOUICHUIO K MPUPOJE,
0OIIECTBY U YEJIOBEKY.

Texkymuit KOHTPOJIb B
dopme:
- YCTHOT'O OTIPOCa;

- IPE3CHTAII UITn
cOOOLIeHNnH 1o
TEMaM;

- OLICHKH
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJbHBIX padoT.

JIP. 08 HpaBcTtBeHHOE | PaboTaTh B KOJIJIEKTUBE U KOMaH[JIE, 3ppexTuBHO | Tekyuuit KOHTPOJIb B
CO3HaHHUE M MOBEJECHUE Ha | 00LIaThCs C KOJJIEraMu, pyKOBOJICTBOM, dopme:
OCHOBE YCBOEHHUSI | MOTPEOUTEISIMHU. - YCTHOTO OIIPOCa;
00111€4eTI0BEYECKIX - IPE3EHTALUI UIN
LIEHHOCTEIA; CcOoOOIIEeHUH 1O
TEMaM;
- OLICHKH
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paloT.
JIP. 09 roOoTOBHOCTE M OcyiecTBIATh MOUCK M HCMONb30BaHUe | Tekyluii KOHTPOJIb B

CIIOCOOHOCTD K
o0pa3oBaHWiO, B TOM

uHpopMaLnu, HeoOXoIuMoH i 3(h(HEeKTUBHOTO
BBITTOJTHEHHSI poeCCHOHATBHBIX 3a1ad,

dopme:
- YCTHOTO OMpOcCa;
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yucie caMooOpa3oBaHMIO,

Ha  IPOTSDKCHUM — BCEH
KHU3HH, CO3HATEIILHOE
OTHOIIICHUE K
HETPEPBIBHOMY
00pa30oBaHHIO Kak
YCIIOBHIO YCIIEIITHOM
npodeccnoHaTBLHOMI "
00ILIIECTBEHHON
JeSITEILHOCTH,

pohecCuoHaNBbHOTO U JMYHOCTHOTO PA3BUTHSL.

- IpE3CHTAaIui Un
€000I11IeHHIT 10
TEMaM;

- OIICHKH
BBITNOJIHEHHS
CaMOCTOSTCIIBHBIX U
KOHTPOJIHBIX padoT.

JIP 13 oco3HaHHBII BEIOOD
Oyaymiet mpodeccun u
BO3MOKHOCTEN

peanm3anuu COOCTBEHHBIX

[ToHMMAaTh CYIIHOCTH M COLMANBHYIO 3HAYUMOCTD
cBOcH Oymymieil mpodeccuu, MPOSIBIATh K HEH
YCTONYUBBIA UHTEPEC

Tekyiuii KOHTPOJIb B
dopme:
- YCTHOT'O OIpOCa;
- IpE3CHTALUN WIN

KU3HEHHBIX IUIAHOB; coo001IeHu# 0
OTHOIIICHHE K TEMaM;
npodeccnoHanbHOM - OLICHKHU
JeSTEeITbHOCTH KaK BBITTOJTHEHHS
BO3MOXXHOCTH Y4YacTHUs B CaMOCTOSITENIbHBIX U
pelieHnn JIUYHBIX, KOHTPOJILHBIX PadoT.
0OIIIeCTBEHHBIX,
rOCYJapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX
pooIIeM.

JleMoHCTpanysi HaBBIKOB MPOBEIEHUST pabOTHI 110

GOopMHpOBaHHI0O H  pealu3alud  IPOTrpaMM

3I0poBOro o0Opa3a JKU3HH, B TOM UHUCIE

IpOTPaMM CHIKCHHUS TOTPEONICHHUS aKOTOJIS H

Tabaka, TpeAynpexIeHuss U OoppObI  C

HEMETUIIMHCKUM TOTpeOJIEHUeM HapKOTHYECKUX

CPE/CTB U MICUXOTPOIHBIX BEIIECTB

Ymenne GhopMupoOBaThH OOIIECTBEHHOE MHEHUE B

Nojb3y  3J0pOBOro  obpa3za  JKM3HU WU

MOTHBUPOBATH MMAIUEHTOB HA BEACHUE 3710pOBOT0 | Tekymuii KOHTPOIb B

o0pasa KHU3HH; bopme:

WHPOPMHUPOBATH HACEIIEHWE O TPOorpaMMax | - YCTHOTO OMpoca;
K 3.2 CHIDKEHHMsI Beca, MOTpeOJeHuss alKorois M |- TNpe3eHTaluud Win

o Tabaka, TNpeAyNpexIeHuss U OopbObl  C | coOOLIeHUI o

[IponaranaupoBathb )
30pOBBLi 06pa3 KH3HH HEMETUIIMHCKUM NOTpeOIeHHeM HapKOTHYECKUX | TeMaM;

CPE/ICTB M TICUXOTPOIHBIX BEIIECTB - OLIEHKH

JleMoHCTpanys OPUHIMIIOB 370pOBOro o0pa3a | BHIIOJIHEHUS

JKU3HHU, OCHOBBI COXpaHCHUA W YKPCIJICHHA
3JI0POBBS;
(akTOpoOB,  CHOCOOCTBYIOIIME  COXPAHEHHUIO
3JI0POBBS;

dopM U MeTOJOB pabOTHl MO (POPMUPOBAHUIO
3I0pPOBOTO 00pa3a KU3HU;

IpOTpaMMbI  3I0pOBOTO 00pa3a JKU3HU, B TOM
YHCIIe IPOrPaMMBbl, HallpaBJICHHbIC Ha CHUKCHUE
BeCa, CHWKCHHE TMOTPEOJICHUSI aIKOTONS M
tabaka, mpenympexaeHue u  O0ops0y cC
HEMEUIIUHCKAM MOTPEOICHHEM HApKOTHUYECKHX

CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX Pa0OT.

24




CpE€ACTB U IMICUXOTPOITHBIX BCUICCTB
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3. OHEHKA OCBOEHMHSA YYEBHOI'O IIPEIMETA
3.1 ®opMbI 1 METOIBI KOHTPOJIS
[IpeameToM OILIGHKH CiyXaT yMeHHsT W 3HaHUs, mnpeaxycMoTpeHHble PI'OC mo ydeOHOMY
npeamery OVIIL. 03 Maremaruka, HampaBieHHbIE HAa (OpMUpOBaHHE OOIIMX KOMIIETEHLUH, a Takke
JIMYHOCTHBIX PE3yJIbTaTOB B PAMKAX MPOTrPaMMbl BOCIIUTAHMSL.
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KoHTposb 1 o1ieHKa 0CBOSHHS Y4eOHOM TUCIUIUIMHEI 110 TeMaM (pa3jiesnam)

Tabnuua 2.2.

DJleMeHT y4eOHOoM

(I)OprI H METOAbI KOHTPOJIA

JUCHHUILINHBI Texkyumuii KOHTPOJIb Py0eskHbIii KOHTPOJIb IIpomeskyTOouHas aTTecTALMS
dDopMa KOHTPOJIA IIpoBepsiembie ®opma IIpoBepsiembie ®opma IIposepsiembie OK,
OK,V,3 KOHTPOJISA OK, YV, 3,JIP KOHTPOJIA y.3

Pasznea 1. I3 Vi V3,32 33

IloBTOpEeHHE Kypca Vi7, V18, V2

MaTeMATHKH OK o1 JIPos

OCHOBHOH IIKOJIBI OK o. JIPy7
OK 3. JIPgs
OK 04. .]]P]_3

IIK 3.

Tema 1.1 YO Vi y3,32,33 A3 OK 01_.]]P05

Ilens u 3amaun KP Ne 1 OK 1 JIPgs

MaTE€MaTUKH MpH

OCBOCHHUH

cnenuanbHocTH. Yncna

Y BBEIYHCIICHUS

Tema 1.2 IIP Nel Vi1¥3,3233 I3 OK y. JIPy7

[IpouentHbIE OK 1 JIPys

BBIYMCIICHHUS.

YpaBHeHU U

HEpPaBEHCTBA

Tema 1.3 IIP Nel Vi V3,32,33 I3 OK 3. JIPys

IIpouentHbie IIP No2 OK 1 JIPys

BBIYMCIIEHHS B IIP No3 IIK. 3.2.

PO eCCHOHATBHBIX

3aJadax
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Tema 1.4
Penrenue 3amau.

1IP Ne4

V1Vy3,32,33
OK 01/IPgs

13

OK 04. JIP13

Pa3nen 2 llpsimble u
IJIOCKOCTH B
NMPOCTPAHCTBE.
Koopaunartsl u
BEKTOPHI B
NMPOCTPAHCTBE

13

V1,V2, V3, V8
OK 05. JIPO8
OK 06. JIPO9
OK 07. JIP13
OK 01.JIP05
OK 02. JIPO7
OK 03. JIP06

Tema 2.1

OCHOBHBIE TTIOHATHUSI
CTEPEOMETPHH.
Pacnonoxenue
HPSIMBIX M IJIOCKOCTEH

YO
P33

V1,V2, V3, V8
31,33

3

OK 5. JIPgs

Tema 2.2
ITapannensHOCTH
IPSIMBIX, IPSMOMN U
IJIOCKOCTH,
IIJIOCKOCTEN

YO
P33

V1,V2, V3, V8
31,33

13

OK 6. JIPog

Tema 2.3
[IepnieHAMKyYISAPHOCTH
IPSIMBIX, IPSIMON U
IIJIOCKOCTH,
IIJIOCKOCTEN

YO
P33

V1,V2, V3, V8
31,33

13

OK 07. JIP13

Tema 2.4
[lepnenaukymnsip u
HakJIoHHas1. Teopema o
TpeX MEePIEeHIUKYIsIpax

YO
P33

V1,2, V3, V8
31,33

3

OK 01.J1Pgs

Tema 2.5.
Koopaunats! u
BEKTOPHI B
MIPOCTPAHCTBE

KPNe2

V1,V2, V3, V8
31,33

3

OK g2. JIPy;

Tema 2.6.
[IpsiMbIe U TIOCKOCTH B
MPAKTUYCCKHUX 3a7a9ax

1TPNeS
1IPNe6
1IPNe7

V1,V2, V3, V8
31,33

3

OK g3. JIPgs
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1IP Ne§

Pa3nen 3. OcHOBBI
TPUTOHOMETPHUH.
TpuroHomerpuyeckn
e hyHkuun

Ox3amen

Vi5,V16, V17,18,V
19,3 1, 32, 33, 34

Tema 3.1.
Tpuronomerpuueckue
byHKIIIN
HPOU3BOJIHOTO YTJIa,
qrcia

YO
P33

¥2,¥3,¥1,31,3
2

3

OK 4. JIP13

Tema 3.2

OcCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA

YO

¥2,¥3,V1,31,3
2

3

OK o0s. JIPog

Tema 3.3
Tpuronomerpuueckue
(GyHKLUH, UX CBOICTBa
U rpadukn

P33
1IPNe9
1IPNel0

V2,¥3,V1,31,3
2

13

OK 06. JIPgg

Tema 3.4
O6parnblie
TPUTOHOMETPHUECKHE

byHKIUN

YO

V2,¥3,V1,31,3
2

13

OK 6. JIPgg

Tema 3.5
Tpuronomerpuueckue
YPaBHEHUS U
HEpaBEHCTBA

P33

¥2,¥3,V¥1,31,3
2

3

OK g7. JIP13

Tema 3.6

OcHoOBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIMHN

YO
KPAN23

¥2,¥3,V¥1,31,3
2

3

OK o0s. JIPog

Pa3nean 4.
ITpousBoanas u
nepBoodpa3Hasn
byHkuun

3

Vii, Vi5
OKig-13

Tema 4.1

YO

Y1,¥2,31,33

3

OK 02. JIPo7
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[Tonsarue P33

MIPOU3BOAHOM.

DopMyisl U IIpaBUia

nuddepeHIpoOBaHMs

Tema 4.2 \%¢ V1,¥2,31,33 /13 OK g3. JIPgs
[Tonsarue o P33

HENPEPHIBHOCTH

¢ynkunu. Meton

MHTEPBAJIOB

Tema 4.3 YO V1,¥2,31,33 I3 OK ¢4. JIP13
['eomeTpuyeckuii u P33

(du3nIeCcKuii CMBICT

MIPOU3BOAHOMN

Tema 4.4 YO V1,¥2,31,33 I3 OK ¢s5. JIPgg
MOHOTOHHOCTh P33

¢ynkuuu. Toukn

JKCTpeMyMa

Tema 4.5 yj, Y2,31,33 ﬂ3 OK 06- .HPog
HccnenoBanue YO

GyHKIUH 1 P33

oCTpoeHue TpaduKoB

Tema 4.6 V1,¥2,31,33 I3 OK ¢7. JIP13
Haubonsmiee u \%0,

HaWMEHbIIIEE 3HAUCHUS P33

byHKIIMHN

Tema 4.7 IIP Nel 1 V1,¥2,31,33 I3 OK ¢s5. JIPgg
Haxoxxnenue IIP Nel2

ONTUMAJIBHOTO IIP Nel3

pe3yJbrara ¢ IIP Nel4

TTOMOIIIHIO

MIPOU3BOJHON B

MIPAKTUYECKHX 3a7a9ax

Tema 4.8 YO V1,¥2,¥3,31,33 3 OK ¢s5. JIPgg
[TepBoobOpaznas P33

¢ynkuuu. [IpaBuna

HAXO0XJICHUS
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epBOOOPA3HBIX

Tema 4.9 KPNe4 V1,V2,V3,31,33 /3 OK ¢s5. JIPgg
IImontane

KPUBOJIMHEHHON

Tpamnenuu. Popmyna

Herorona — JleiiGauna

Tema 4.10 IIP Nel5 V1,V2,V3,31,33 /3 OK ¢5. JIPgg
[IpousBonHas u 1IP Nel6

nepBooOpa3Has IIP Nol7

dyHKINN.

Pazpnean S. /3 Y2223
MHoOrorpaHHuKH |

TeJIa BpalleHUs

Tema 5.1 YO V1,V3,¥4,V6,V /3 OK 4. JIP13
[Ipu3sma, P33 7,¥8,32,33

napaJenenurnes, Kyo,

nUpamMuIa U UxX

CeUCHMSI

Tema 5.2 Yo V1,V3,V4,V6,V 13 OK ¢5. JIPgg
[IpaBunbHbIE P33 7,¥8,32,33

MHOTOTPAaHHHKH B

KHU3HU

Tema 5.3 IIP Nol8 ﬂ3 OK 06- .HPog
nnuaap, koHyC, map 1IP Nel9 V1,V3,V4,V6,V

Y UX CEYEHUS 1IP Ne20) 7.8 3233

Tema 5.4 YO y], Y3, y4, y6, y ,ZZ3 OK 06- .HPog
OOBEMBI U ILJIOLIAIH P33 7,¥8 V10,32 33

MOBEPXHOCTEH Tel

Tema 5.5 IIP Ne21 V1,V3,V4,V6,V /3

[Ipumepsr  cumMeTpuii 1IP Ne22 7,¥8,32,33

B npodeccun IIP No23

Tema 5.6 IIP Ne24 VI1,V3,V4,V6,V /3 OK ¢7. JIP33
MHororpanHuKu u 1P No25 7,¥8,32,33

31



TeJla BPALLICHUS

Pa3nen 6. Ctenenu n
KopHH. CTeneHHas,
NnoKa3areJibHasl U
Jorapupmuyeckast
byHKuun

3

V25, V26, V27, V28,
Y29, V31, 31, 32,

Tema 6.1

Crenennas pyHKIUS,
€€ CBOICTBA.
[IpeobpazoBanue
BBIPKEHUH ¢ KOPHAMU
N-0¥ CTENEeHU

YO
P33

V1,V2,V3,V4,3
2,33

3

OK 01.JIPgs

Tema 6.2

CBOMCTBa CTCIICHH C
paIrMoHaIbHBIM U
JIEUCTBUTCIILHBIM
MMOKAa3aTeIIMHU

YO
P33

V1,V2,¥3,V4,3
2,33

13

OK 02. JIPg7

Tema 6.3
Pemenue
MppalOHAIbHBIX
YpaBHEHUU

YO
P33

V1,V2,¥3,V4,3
2,33

13

OK 3. JIPgs

Tema 6.4
ITokxa3aTensHas
byHKIIMS, ee CBOMCTBA.
TTokxa3aTensHEIC
YpaBHEHUS U
HEpaBEHCTBA

YO
P33

V1,V2,¥3,V4,3
2,33

3

OK 04. JIP13

Tewma 6.5
Jlorapudm yucna.
CaoticTBa JorapuMoB

YO
P33

V1,V2,¥3,V4,3
2,33

3

OK o0s. JIPog

Tema 6.6
Jlorapugmuueckas
¢byHKIMS, ee CBOMCTBA.
Jlorapugmuueckue
ypaBHEHU,

YO
P33

V1,V2,V3,V4,3
2,33

3

OK 6. JTPq
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HEpaBCHCTBA

Tema 6.7
Jlorapudmesl B ipupo/ie
U TCXHHUKEC

1IP Ne26
1IP Ne27

V1,V2,V3,V4,3
2,33

13

OK 07. JIP13

Tema 6.8
Pemienue 3amauq.
CreneHHas,
IOKa3aTelIbHas U
JorapupmMuIecKas

byHKIIIN

1IP Ne28
1IP Ne29

V1,V2,V3,V4,3
2,33

3

OK g7. JIP13

Pa3zgen 7. DjeMeHTHI
TeOpPUH BEPOATHOCTEH
H  MaTeMaTHYeCKOH
CTATHCTHKH

3

Tema 7.1

CoOniTHE,
BEPOSITHOCTh COOBITHS.
Croxenne u
YMHOXEHHUE
BEPOSATHOCTEMN

1IP Ne30
1IP Ne31

V1,V2,34

13

OK 01.JIPgs

Tema 7.2

BepositHOCTB B
npodeccuoHaTbHBIX
3aa9ax

1IP Ne32
1IP Ne33

V1,V2,34

13

OK 01.JIPgs

Tema 7.3

JluckperHas
Clly4aiiHas BEJINYMHA,
3aKOH ee
pacnpeneneHus

1IP Ne34
1IP Ne35
1IP Ne36

V1,V2,34

3

OK 02. JIPg7

Tema 7.4

3amaun
MaTeMaTHIEeCKOHN
CTaTUCTHKH.

YO
P33

V1,V2,34

3

OK g2. JIPy;

Tema 7.5
DJIeMEeHTbI TEOpUU

1IP Ne37
IIP No38

V1,V2,34

13

OK 03. JIPog
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BEPOSATHOCTEM
MaTeMaTUYECKOMN
CTATHUCTUKHU
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3.2. Tunossble 3a1aHUA 1JIs1 OLIEHKH OCBOCHHS Y4eOHOM N CHMIIIMHBI

1. ®oHJ OLEHOYHBIX CPEACTB JAJIs1 BXOJIHOT0 KOHTPOJIS

BxogHOW KOHTPOJIb COCTOMT W3 3alJaHMid, B3ATBIX M3 OTKphiToro Oanka OI'D u BIIP mo
MareMatuke. Ha BeIMoHEHNE 3a1aHU BXOJTHOTO KOHTPOJIS AaeTcs 1 akajgemMudeckuit yac (45 MUHYT).

Bx0/HO# KOHTPOJIb COCTOMT UX 2-X YacTel: 00s3aTeIbHON U JOMOIHUTEIBHOM.

OO0s3arenbHast 4aCTh COJACPIKHUT 3aJaHUsI MUHUMAJIBLHOTO 00S3aTEIHFHOTO YPOBHS, JIOMOJHUTEIbHAS
4acTh — 00JIee CIIOXKHBIC 3aaHusl.

[Ipu BBITTOTHEHWH 3aJlaHUl TPeOyeTCs MPEICTaBUTh XOJ PEIICHHS U yKa3aTh MOJYYCHHBIH OTBET.
[TpaBWIIBHO BBIMIOJIHEHHOE 3aJaHWE U3 005A3aTEIHHOW YacTH OIEHUBACTCS B OJUH Oayll; MpaBUIBLHOE
BBLIIOJIHEHHUE 3aJaHUI NOIMOJHHUTEIBHON YacTH OLleHHUBaeTcs 3 OaymaMumin 1-2 OajaMu 3a 4acTUYHOE
perieHue.

bamibl, mosydeHHbIE 3a BCE BHIMIOJIHEHHBIE 33JIaHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annos,
Heo0xo0umoe 013 noJIy4eHus OmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

OopaszoeamenvHoie pe3yivmamal, noodiaexcaujue npogepke (Inemenmst):
P61, 1P6 5,11P6 6,/1P6 9,/1P6 12,/1P6 14.

OK 01, OK 02, OK 05, OK 06.
I[IK 1.1. TIK 1.2
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3adanun 6x00H020 KOHMPONA

Oo0si3aTe/IbHASA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anumume npasuibHblili omeem u3 uemblgrex NPeONOHCeHHBIX:
1. (1 6amm) Packpoiite hopMyiny COKpalieHHOTO YMHOKEHUS a’-b*:
A) a>-2ab+b°B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-h)
2. (1 6ayn) [Tnomaap TPpEYrodbHUKA BEIYUCISAETCS 11O OopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5

3. (1 6am) Kakoe u3 ciaenyronumx 4uces 3aKII0YeHO MEXy YUCIaMU 17438

A)0,4; b) 0,5; B) 0,6; I') 0,7
4. (1 6ann) Jans rpaduxn pynkumii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

1) N 2) | 3)

o[ 11| ol 1 ’ ol 1

1 9

=—-x—06 _ 2 —
a2 gy =X 8l g YT T s

Ilpu evinonnenuu 3a0anuit 5-8 3anuwiume x00 peuieHus U NOYUEHHbLIL OMmeEem.
I 11

5. (2 6anna) Beruucnure: 2 5

6. (2 6amna) Pemmte ypasrenue X*-7x+10=0. Ecin ypaBHEHHE UMeeT OoJiee OJJHOrO KOPHS, B OTBET
3aNUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6anna) J{ns pemonTa Tpebyercs 57 pynoHoB 060eB. Kakoe HauMeHbIlee KOJIUYECTBO MadeK
000IHOr0 KJIesl HYXHO I TAKOT'O PEMOHTA, €CiM | mayka Kiies pacCuuTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Bricora BH napannenorpamma ABCD nenut ero ctopony AD Ha otpesku AH=2 u
HD =32. Iuaronansnapamienorpamma BD paBna 40. HaitnuremoniaapnapanienorpamMmma.

JonoJHuTeIbHASL YACTh

IlIpu ¢vinonnenuu 3a0anusa 9 3anuuwiume x00, 000CHOGAHUE PEeUIeHUA U NOTIYYEHHbLIL OMEEem.

9. (3 6amna) Pe16070B MPOTUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE BBEPX MO TEYCHHIO
peku, 3aTeM OpocHsl SKOpb, 2 dYaca JOBWI pbl0y M BepHYJCS OOpaTHO uYepe3 5 yacoB OT Havaia
myremecTBUs. Ha kakoe paccTosHHE OT MPHUCTaHW OH OTIUIBUI, €CIM CKOPOCTh TEUEHHsI PEeKH paBHA
2 kM/4, @ cOOCTBEHHAsA CKOPOCTH JIOAKH 6 KM/4?

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer b b B A 2,7 2 12 816 8
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®OHA, OLLEHOYHDBIX CPEACTB AJIA TEKYLLLErO KOHTPONA

Texymuii KOHTPOJIb IPOBOJATCS BO BPEMs ayAUTOPHBIX 3aHATUIN 110 MaTEMAaTUKE B COOTBETCTBUU C
yueOHBIM IUIaHOM U paboueit nporpammsl O] «MaTtemaTuka» 1Mo BceM paszzenaMm NporpaMMsel. Tekymmuit
KOHTPOJIb COCTOMT W3 JIBYX YacTeW: TEOPETHYECKOW H mpakTtudecko. Ilpm sTOoM oOydwaromtuecs
II0JIy4YalOT JBE OTMETKHU.

Teopernueckas 4acTh NPOXOAUT B (OPME YCTHBIX OTBETOB: OOYYAIOIIMECS BBITATUBAIOT ISATh
KapTO4eK C BOMPOCAMH, JArOT IOJIHBIA OTBET (CO CIMCKOM BOMPOCOB OOYyYaroIIMecs 3HAKOMSATCS B
Hayajle u3y4eHus pas3zena).

IlIxkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cuUCmeMe

Ommemxka Konuuecmeo éepnvix omeemos Ha meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5

3agaHusl IPaKTHUECKOW YacTU(KOHTPOJIbHBIE pa00Thl) YACTUYHO B3AThl U3 OTKpbITOro 6anka EI'D n
BIIP no marematuke.

Ha BbInosHEHNE KOHTPOJIBHOM paboThI 10 MaTeMaTuKe AaeTcs 1 akajeMudeckuit yac (45 MUHYT).

KonTponbHas padoTta cocTout ux 2-X yacteid. B nepBoii yactu npearaeTcs BHIITOJHUTD 4 3a/1aHus
— BBIOpATHIPaBUWIbHBINA OTBET U3 YETHIPEX MPEATIOKEHHbIX. Bo BTopoii yacTu npennaraercs BbIIOJIHUTE 6
3a1JaHUH—0()OPMHUTD XOJ] PEIICHUS U 3aMIUCaTh OJTYYEHHbIN OTBET.

3a paBUIIbHOE BBINOJIHEHHE JH000T0 33aHus IEepBOM YacTH 00OydaroLuiics mojy4yaeT oJuH Oasia.
[IpaBriibHOE BBINOJIHEHHE 33JJaHUI BTOPOM 4acTH OlLleHUBaeTcs 2 Oaiamu win 10amiom 3a 4acTUYHOE
peleHue.

banubl, nony4yeHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemKku no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annos,
Heo0Xxo0umoe 01 NOJIy4eHUs OMmMemKu

«3» (y0os.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16
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3.1 Ilpamele u nnockocmu, KOOpOUHAMbL U 6€KMOPbL 8 NPOCMPAHCINGE

Oopa3zosamenvuvie pe3yibmamot, noojiexcaujue npogepke (Inemenmaot):
JpP6 1, IP6 9, IP6 11,11P6 12, IPG 13, JIPG 14.
OK 01, OK 03, OK 05, OK 07.

IIK 3.2.

TeopeTnueckue BONPOCHI:
1. Cdopmynupyiite Teopemy I[Tudaropa.
2. llepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Tlepeuncnure cocoObl 3aJaHUS IOCKOCTH.
4. Tlponmomxute Teopemy: «Eciam omHa W3 JABYX MNapaUIeTbHBIX NPSAMBIX IEPICHIUKYIIPHA
IUIOCKOCTH, TO...)».
5. Tlponomxkure Teopemy: «Ecnu 1Be mapaiebHble MIIOCKOCTH NEPECEKAI0TCS TPEThEH, TO. .. ».
6. CdopmynupyliTe onpeaeneHue IByrpaHHOTO yria.
7. PackpoiiTe NOHATHE «yToJl MEXAY NPSIMbIMI.
8
9

[lepeuncnure B3auMHOE pacHoOIOKEHHUE ABYX IPSAMBIX B IPOCTPAHCTBE
. Kakue npsimble Ha3pIBatoTCs MapajjieIbHBIMU B IIPOCTPAHCTBE?
10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMICS B IPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCSI IEPIEHAUKYIISIPHBIMU B IPOCTPAHCTBE?
12. Ilepeuncnure B3aMMHOE PACOI0KEHNE MPSAMON U MJIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «YTOJ MEXY MPSIMOM U IIIOCKOCTBION.
14. PackpoiiTe NoHATHE «apauIeIbHOCTh IPSIMON U IIIOCKOCTH».
15. PackpoiiTe noHATHE «HEPIEHIUKYISIPHOCTD IPSIMON U MJIOCKOCTH».
16. IlepeunciuTe B3aMMHOE PacIOJIOKEHUE IBYX INIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YTOJ MEX]Y IIIOCKOCTIMU.
18. PackpoiiTe nNoHATHE «apaJlJIeIbHOCTh MIIOCKOCTEH».
19. PackpoiiTe MoHATHE «IEPHEHIUKYISIPHOCTD IIIIOCKOCTEI.
20. Kak HaliTH pacCTOSIHUE OT TOYKH JIO TIPSIMOMA?
21. Kak HaliTH pacCTOSIHUE MEXy MPSIMBbIMU?
22. Kak HaliTH pacCcTOSIHUE MEXAY IMIIOCKOCTSIMU?
23. [Iponomxkute onpenenenue: «llepneHauKymnsap — 3To...».
24. TlponomwxkuTte onpenaenenue: «HakinoHHast — 3T0...».
25. [Iponomxkute onpeaenenue: «IIpoekius HAKIOHHOM — 3TO.. ..
26. [lepeuncnute CBOWCTBA MAapaIEIbHOIO MPOEKTUPOBAHMUSL.
27. VI3 9ero COCTOUT MPSMOYTOJIbHAS CHCTeMa KOOPMHAT B IPOCTPaHCTBE?
28. Ecnu ToYKa JISKHT B IJIOCKOCTH XY, KaKas KOOpPJAWHATA y Hee HyJleBas?
29. [IpuBeauTe mpUMep KOOPAWHAT TOUKU A, KOTOpAst JIEKUT HA OCH Z.
30. PackpoliTe MOHSITHE «BEKTOP.
31. Kakuie BeKTOpBI HAa3bIBAIOTCSI KOJUTHHEAPHBIMU?
32. Kakue BeKTOpBI Ha3bIBAIOTCS EPIEHIUKYISAPHBIMU?

KoHnTpoJbsHas padora
IlepBas yacThb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeEem U3 Yemuvlpex nPeod10HCeHHbIX.

1. (1 6amm) PacimmdpyiitTe kpaTkyro 3amuck: a€ f3.

A) ToYka & MPHUHAICKUT IJIOCKOCTH ; Bb) Touka a mpuHamiexur npsmoi f; B) mpsamas a
NPUHAIIEKUT TUIocKocTH f; ') mpsiMast @ mepecekaeT miocKocThb 5.

2. (1 6amn) [psimere AB u CJ1 ckpemmBatotcs. Kakoe pacmonoxxenue nmerot npsimeie AC u B/1?
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A) napamiensHsle; b) nepnenaukynspHsie; B) ckpemusarores; ) nepecexarorcs.

3. (1 6amn) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kommuHeapHbIe?

A) a, B; b) ¢, B; B) a, c; I') koiutmHEapHBIX BEKTOPOB HET.

4. (1 6amn) Hdans Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoii Kakoro OTpe3Ka sBISETCS TOUKA
M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas yacth

Ilpu eévinonnenuu 3ad0anuii 5-10 3anumwiume x00 peuieHus u NOAYYeHHBLIL OMEEM.

5. (2 6amna) Yepes koHIpl oTpe3ka AB u ero cepenuny M mpoBeneHBI MapajuielbHBIE MPSIMbIC,
MepeceKaIre HEKOTOPYIO IUIOCKOCTh B Toukax Aj, B; u Mj. Haligure mnuny ortpeska MMj, eciu
oTpe30ok AB He nepecekaeT miockocTh U eciiu AA1=6,8cMm, BB1=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nmonapuo nepnenaukymsipasl. Haitnure otpezox CJ, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amna) Hanel BekTopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckansipHOoe MpOU3BEACHUE
BEKTOPOB.

8. (2 6amma) HaueptutbkyOABCJIA1B1C1/1;. IToctpouts Touky KEAB, Touky M€EJIJ;C, oTpe3ok
PEEA;B;C;.

9. (2 6ayna) [py KaKUX 3HAYEHUSX 11 BEKTOPBI  a(4,1,2), B(1,2,n) NepHeH MKy IAPHbL?

10. (2 6amra) Odopmute muct Oymarn A4 BEpTUKATBHBIMU, TOPH30HTATHHBIMU, HAKIOHHBIMU
JUHUSMH, UCIIONb3Ys Pa3HBIC [[BETOBBIC OTTEHKH.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHUA
Otser B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue hynkyuu

Oopazosamenvhble pe3yibmamot, nooJexcaujue nposepke (2j1emenmol):
JAP6 1, 1P6 3, ZIP6 5, /1P6 14.

OK 01, OK 02, OK 03.

Teopernyeckue BONPOCHI:

1. UeMy paBeH yroJi B OJIUH pajiuaH?

2. B kakux 4YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (GYHKOHS y=sinX HOpUHUMAET
MIOJIOKUTEIIbHbBIC 3HAYCHUSA?

3. B kakux yeTBepTAX TPUTOHOMETPUYECKOI0 Kpyra QyHKIHUsS y= COSX IPUHUMAET
OTpULIATENIbHbIC 3HAUEHUS?

4. [Iponomxute onpenenenue: «CHHYC OCTPOTo yria — 3T0...».

5 [Iponoikute onpenenenne: «KoCUHyC OCTPOro yria — 3T0...».

6 [Tponomxute onpenenenue: «TaHreHC OCTPOTo yria — 3T0...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKICCTBO.

8 Uemy paBHO mpou3sBeaeHue tgx*ctgx?

9. Yemy pasen Sin(2X)? ChopmymupyiiTe MpaBUIO BHIYUCICHHUS.

10.  Yemy paBen €0S(2x)? ChopmynupyiiTe npaBuiIo BEIYACICHHUS.

11.  TlepeunciuTe TPUTOHOMETPHUECKUE (DYHKIIUH, YKAKUTE UX TTEPHOJIBI.
12. Yewmy paBen nepuoa pyHKuuu y=C0S(4X)?

13. eMy paBeH nepuol GyHKIUU y=cos(x/4)?

14. Onpenenure 061acTh 3HaUCHUST QYHKIIUU Y=3C0S(5X)?

15.  Ilepeuuncnute criocoObl pelieHusl TPUrOHOMETPUUECKUX YPaBHEHUH.

16. Packpoiite anropuT™M pemeHus OJHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUU IIEPBOIO
HOpsJKA.

17. Packpoiite anroputM pemieHus OAHOPOJIHBIX TPUIOHOMETPUYECKUX YPAaBHEHHMM BTOPOIO
HOpsJKA.

KonTpoabLHas padora
IlepBas yacThb
Ilpu pewienuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.

1. (1 6ann) B AABC COSCZ%. Kakas u3 cTopoH sBnsercs runorenysoit AABC?
A) AB; b) AC; B) BC; T') CB.
2. (1 6amm) Yrinom kakoil uerBepTH ABisiercs yroi a=410°?
A)L;B)IEB) LT IV,
3. (1 6amn) Kakue u3 pyHKUMH ABISIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; T') y=ctg x.
4. (1 6ann) I[lepuoxa pyHKIMMYy=sinX?
A)n/2; B) 2n; B) 4m; ) m.
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Bropast yacth
Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 pewieHus u nOJAY4eHHbLI OMeEent.
. T T
5.(2 6anna) Beranciure: sin + COS=..

o V2 . V2
6. (2 6anna) Haiinute 3HauCHKME BhIpasKEHUS 4arccos7 - 4arcsin(— 7)

o] o]
7. (2 6amna) Haiinure 3Ha4YeHHe BLIpa)KeHI/ISI7 tg 137 -tg77".

1 . .

8. (2 Oamwra)Pemnte ypaBHEeHHE COS X = 3anumure HAaUMEHbUIMH IOJIOKUTENIBHBIH KOPEHb
ypaBHEHHSL.

9. Pemute ypaBHeHHE sin?x - 4 sin x + 3 =0.

10. IMocTpoliTe rpaguk TPUTOHOMETPUYECKOM QyHKIMH Y=2 SiNX

9Tajl0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aMaHus
OTtBet b A B b 1 2n 7 /3 7/2+27n,

ne Z
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3.3 Ilpouseoonasn u nepeooodpaznan ynkuyuu

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emenmot):
JP6 1, JIPG 4, IP6 6, /1P6 14.

OK 01, OK 03, OK 06.
I1K 1.4.

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenue: «lIponsBogHas — 310...».
Packpolite reoMeTpUYeCKHil CMBICII IPOU3BOJAHOM.
Packpotite pusndeckuii CMBICIT POU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCIEHUS IPOU3BOIHBIX.
Uemy paBHaA MPOM3BOIHAS CTENIEHHON QyHKIIUN?
UYemy paBHaA IIPOU3BOJIHAS IPOU3BENECHUSA?
Uemy paBHaA IPOU3BOHASL YACTHOTO?
YeMy paBHA IPOU3BOIHAS CIOKHON (PYyHKINU?
. Chopmynupyiite mpu3Hak Bo3pacTanus GyHKIUU.
10.  CdopmynupyiiTe mpu3HaK yObIBaHUS (PYHKITUH.

CoNoA~WNE

11. Chopmynupyiite mpu3HaK TOYKH MaKCUMyMa (YHKITHH.

12. Cdopmynupyiite npu3HaK TOUKM MUHUMYyMa (DyHKIIHH.

13. CocraBbTe aldropuT™M pelIeHUs 3a/Jad Ha HaXOXKJIEHUS HauOOJBIIEr0 M HAMMEHBIIETro
3Ha4YeHUs1 QYHKIUU HA OTpe3Ke?

14.  CocraBbTe anropuT™M HCCIEAOBAHUA M MOCTPOCHUSA Tpaduka (PYHKIMH C TOMOIIbIO
IIPOU3BOJHOM.

15.  TIpomomxute onpenencuue: «Dynkuuns F(X) Ha3piBaeTcs ...».

16. Packpolite reoMeTpUYECKUI CMBICI ONPEEIEHHOIO HHTETpaa.

17.  Ilpomomxute onpenenenue: «KpuBoauHeitHas Tpanenus — 3TO...».

18. Chopmymupyitte popmyny Herorona-JIeiiOnuiia.

19. B uem 3akmmrouaeTcst oOmuiA BUI BceX MepBOOOPa3HBIX?

20.  Ilepeuncnure mpaBuIia BEIYUCICHUS HHTETPAJIOB.

KonTtpoJsbHas padora
IlepBas yacrTb
Ilpu pewsenuu 3a0anuit 1-4 3anumiume npaguibHbLIL OMEENM U3 YEMBIPEX NPEOTIOHCEHHDIX.

1. (1 6amr) Yemy paBHa IpOM3BOIHAS (PYHKIIHH Y=2X"7?
A)y=5x;B)y=6x;B)y=6;1) y'=6x2.
2. (1 6amn) o kakoit U3 GOpPMYI BEIYUCIISETCS TPOU3BOIHAS YACTHOTO?
A) (wHv) =u'+v'; B) (uv) =u'v+uv’; B)(O) = ———; D(flg(0) =f (g(x))*g (x).
3. (1 6amn) Pemmre ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute oTBeT.
A)1;b)-1;B)4;T) -4.

4. (1 6ayur) OOmMit BUa BCex mepBoooOpasHbix s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
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Bropas yacthb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 pewieHusa u NOJIYUEHHbLIL OMEen.

x(t) = LY IPRT
5. (2 6anna) MarepuanbHas TOYKA ABHKETCS MPSMOIMHEHHO 10 3aKOHY 4 (rme
X —PacCTOSTHUEOTTOUKHOTCUYETaBMETpax, t — BpeMsi B CEKyHJax, U3MEPEHHOE C Hayayia JBIMKeHUs). B
KaKoOi MOMEHT BPeMEHH (B CEKYH/1aX) €€ CKOPOCTh OblIa paBHa 5 M/c?
6. (2 6amna) Ha pucynke usobpaxén rpaduk ¢ynkuuny =f(X) u kacareibHas K HEMy B TOYKE C

abcruccoiiXy. Haiigure 3nauenue npousBoaHoi Gpyakiuuf(X) B ToukeXo.
YA

7. (2 Ganna) Pemnre HepaBeHCTBO: X°-16< 0
8. (2 6aymma) Ha pucynke u3obpaxen rpaduk ¢yuakuuu Y=f(X), ompenenéHHOi Ha HHTEpBajeC
(—3; 11). HaiinutenanmensineesHauennepyuxmuf(X)na orpeske [2; 9,5].

Y o
4 I v=Jl=)

| /N
o, 3 E gisEN

; AR NN
) LA A1
NN | \|
V. T

9.(2 6amna) Ha pucynke u300paxén rpaduk HeKOTopoll (yHKimuY — f (x)(,uBa ay4ya ¢ obmei

HauanbHOH  Toukoif). Ilomb3yich pucyHkom, Bbrmcsute - (8) —F (6)7rneF (x) — ofHa W3
epBOOOPa3HBIX (QYHKIHN f(x).
YA

Lo}
o

|
o 1 7 8

10.(2 6amna) ®upme «JluzaitH+» BBIIENAIOT Y4acTOK 3emid Iwiomaapio 100 e [Ipennararor
YeThIpe y4yacTKa pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit y4acTok ogoOpUT JUPEKTOP
bupmel «/{uzaitH+»», yauThIBasi, 4TO HEOOXOIUMO OY/ET MOCTaBUTh 3a00p IO epuMeTpy?

.
-
X

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OtBet r B A b 8 1,25 | (-4;4) -3 12 10x10
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3.4 Mnozocpannuxku u mena épauieHus

Oopazosamenvhsle pe3yibmamot, nooexcaujue npoeepke (j1emenmel):
JP6 1, 1P6 6, IP6 9, /1P6 10, ZIP6 11, JIP6 12, JIPC 14.

OK 01, OK 03, OK 05, OK 06, OK 7.

IIK 1.1, TIK 1.2.
Teopernyeckne BONPOCHI:

1. ITponomxkute onpenenenue: «MHOrOrpaHHUK — 3TO.. ..

2. IIponomxkute onpenenenune: «IIpusma — 3to0...».

3. [Iponomxure onpenenenue: «IIpAMOyroapHbli Napajuieaenunes — 310. .. ».

4. [Iponomxkute onpenenenune: «Kyb —3T0...».

S. [Iponomxure onpenenenue: «llupamuna — 3to...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJIEKAIIUX IPAHIX Hapajiesenue/a.

7. CdhopmynupyiiTe CBOHCTBO O JHATOHANAX MapauIeeUIe/a.

8. CdhopmynupyiiTe CBONCTBO O IUArOHAIH U JMHEHHBIX pa3Mepax MpsSMOYTOJIbHOTO
napajuleJenunesa.

9. Kakas npu3ma Ha3bpIBaeTCsl MPsIMOI?

10.  Kakas mpu3Ma Ha3bIBaeTCS MPABUIHHOMN?

11.  PackpoiiTe NOHATHE «IpaBUJIbHAS MHUPaAMUIAY.

12.  Yro Takoe anodema npaBUIbHON MUPaMUIb?

13. B uem omiinuMe NOJHON MOBEPXHOCTH NMPHU3MBbI OT MOJIHOM MOBEPXHOCTH NUPAMHIbI?

14. Cdopmynupyiite TeopeMy 0 BBIYUCIEHUN OOKOBOI MOBEPXHOCTH MPSAMOM IPU3MBI.

15.  CoopmynupyiiTe TeopeMy O BHIUHUCIEHUN OOKOBOM MOBEPXHOCTH NPABUIBHOM NMUPAMU/IBL.

16. HazoBute mpenmersl u3 Bamield NMpoeCCHOHATBHOW JESTeIbHOCTH, KOTOPBIE HMEIOT
(opMBI MHOTOI'paHHHKOB.

17.  Ilponomxure onpenenenue: « {uauagp —3t1o...».

18.  Ilponomxure onpenenenue: «kKonyc —a3to...».

19.  Ilponomxure onpeneneHue: «Y Ce4eHHbIH KOHYC — 3TO...».

20.  IIpomomxure onpenenenue: «Ilap —3to...».

21. Yo sBIsieTCs BBICOTOM yCEUEHHOI0 KOHyca?

22. Yo sBIsIeTCSA OCEBBIM CEUEHUEM LIMIIMHAPA, KOHYCA, YCEUEHHOT0 KOHYca, Imapa’?

23. [Tepeunciure equHULIBI U3MEPEHUS TIOIIA I, O0BeMa.

24.  Yemy paBHO OTHOIIEHUE IJIOLIA/IEH MOBEPXHOCTEN MOJOOHBIX (PUTYp B IPOCTPAHCTBE?

25.  Uemy paBHO OTHOIIEHHE 00HEMOB MOJOOHBIX (GUTYP B MIPOCTpPaHCTBE?

26.  Haszoure npeamMeTsl U3 Balei Npo(ecCHOHANbHOM NesTeIbHOCTH, KOTOPbIE HUMEIOT

(GbOpMBI TeJ BpalleHHs.
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KonTpoabLHuasi padora
IlepBas yacTh
Ilpu pewtenuu 3a0anuit 1-4 3anumiume npasuibHbLIL OMEEN U3 YemblPex NPEOI0HCEHHBIX.

1. (1 6amm) B kakux eguHUIIAX U3MEPSIETCS 00bEM MHOTOTrpaHHUKA?

A) B MeTpax; b) B kyonueckux metpax; B) B kBagpatHbIx MeTpax; [') B IByrpaHHBIX Tpagycax.

2. (1 6amn) [Tnomank MOJHON MOBEPXHOCTH MPU3MbI BBIYHCIISETCS IO (hOpMYyIIe:

A) S =S00k+ 2 Spep.; B) S60k =Pocy™H; B) S= B00k + SSocy; I') SO0k =2Pc™H.

3. (1 6amr) Yrto sBIsETCS OCEBBIM CEYECHUEM KOHYyca?

A) paBHOOEIpeHHBI TpeyroidbHUK; b) paBHOOenpenHas Ttpaneuus; B) mnpsmoyromsnuk; I)
MPSIMOYTOJIbHASI TPATeLHsl.

4. (1 6amn) Kakas ¢urypa mosydaercs IpH BpalleHUH MPSMOYTOJBHOTO TPEYTroJbHHUKA BOKPYT
OJITHOTO M3 CBOUX KaTETOB?

A) xonyc; b) yceuennsiit konyc; B) nupamuaa; I') yceuenHnas nupamuia.

Bropas yacth
Ilpu évinonnenuu 3adanuit 5-10 3anuwiume x00 peuieHus u NOJIY4EeHHbLIL OMEem.
5. (2 6amna) Pebpo ocHOBaHUSI MPAaBUIBHOM TPEyroilpHOM mupamuabl 3 M, anodema 6m. Haiigute
TJI01A]Ib OOKOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 Gamna) JIBe CTOpOHBI MapajuierorpaMma OTHOCATCA Kak 3:17, a mepumerp ero paseH 40.
Haiinure 60biyio CTOpOHY MapajuieorpaMmma.

a4

7. (2 6amna) IIpsMOYTOJIBHUK CO CTOPOHAMHU 8 CM W 3 CM BpaiaeTcss BOKPYr OOJIbIIeH CTOPOHBI.
Haiinure 06beM, momiaaym 60KOBOM U MOTHON MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 6amna)Haiimute 00b€M MHOTOTpaHHHKA, U300paKEHHOTO HA PUCYHKE (BCE ABYTPAHHBIE YTIIBI
IpsIMbIE).

9. (2 6amma) Knuenty HeoOxoaMMo, 4yTOObI B KOMHATe OO0S3aTE€IbHO MPUCYTCTBOBAIM OOBEMHBIE
AJNIEMEHTHI JIeKopa HMUWIHHIApHUecKoi ¢dopmbl. [loctpouth n3 Gymarum mojens HuIHHIApa. Pasmepsr s
MOCTPOSHHSI BBIOPATh CaMOCTOSATENBHO, C YUYETOM TOTO, YTO COOTHOIICHHE PAJNyca K BBICOTE JOJKHO
ObITh 1:2.

10. (2 Gamma) PaccumraTh KONMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KpacKd HYKHO KYIHTBH JUIS
OKpalIMBaHUs MWJIMHAPUYECKOTo cBoaa noasaia. Pacxoxn kpacku 100 r Ha 1 M2, Cuurath n=3.

ITAJOHLI OTBETOB:
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Homep 5 6 7 8 10
3aJJaHUA
OTBer 27 17 12m; 87 3
48m;
647
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3.5 Cmenennas, nokazamenvnan u jocapupmuueckas ynkyuu

Oopazosamenvhble pe3yibmamot, nood1edHcauiue nposepke (j1iemenmel):
P61, 1P6 2, IP6 3, /1P6 4, JIP6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckue BONPOCHI:

1. Cdhopmynupyiite onpeaesneHue CTeNeHHON ()yHKITHH.

2. [Tepeunciure cBOWCTBa CTEICHHOW (PYHKITUN

3. Cdhopmynupyiite onpeneeHne moKa3aTenbHON (QYHKITHH.

4, [Tepeunciure cBOKCTBA MOKA3aTeIbHON (YHKIIUH

S. Cdhopmynupyiite onpenesneHue JorapupMuuecKoi GyHKIHH.

6. [Tepeunciure cBolicTBa JIorapuPMUIECKON (HyHKIIUH.

7. [Tponomxute onpenenenue: «Jlorapudm — 3T0...».

8. Uemy paBeH jorapudm Mpou3BeICHUS?

9. Yemy paBeH jorapugm 4acTHOro?

10.  IIpuBeauTte nmpuMepsl JOrapu(PpMUUECKON CIUPAIN B IPUPOIE U B OKPYKAIOIIEM MHUPE.

11.  Ha yTto Heo0X0AMMO OOpaTHTh BHHMAaHHE NPH PEIICHUH HPPALMOHATIBHOTO YpPaBHEHUS
YETHOU CTeneHu?

12. Yemy paBeH KOpEeHb UETHOW CTEMEHH U3 OTpuliaTtenbHoro yncna?llpusenure npumep.

13. UYemy paBeH KOpEeHb HEUETHOW CTENEHU U3 OTpULiaTenbHoro yncna? Ilpusenure npumep.

14.  Ha 4ro cTtout 0OpaTuTh BHUMAHHE NIPU PEUICHUH JOrapu(MUUYECKUX U UPPALUOHAIIBHBIX,
IpoOHO-pallMOHATHFHBIX YPABHEHUN M HEPABEHCTB?

15. B uem 3akimtouaetcs rpaguueckuii crocod penieHus ypaBHeHUH.

KonTpoabLHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbLIl OMEEN U3 YeMbIPeX NPEOI0OHCEHHBIX.

1. (1 6amwr) Mexay KaKiuMH JBYMS HATYPATbHBIMH YHCIAMH HAXOXUTCS 9HCI0 /19?

A)19u20;b)2u3;B)18u19;I') 3 u 4.

2. (1 6ann) Ha pucynke nzobpaxén rpapux Gpynxuuu suaa f(x)=a*. Haiixure 3nauenue f(2).
VA

:ar"

filx)y=a"

T
o

ol 1. X

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6anm) Kakas u3 ¢pyHKIMIA BO3pacTaroT Ha Bcel 001acTH onpeaeaeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; T') f(x)=log: x.
2

4. (1 6amn) Ykaxute 001acTb onpenenenus Gy f(x) = 1g 2}:73

A) (-7, 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); I) (-o0; -7), (1,5; +0).

Bropas yactb
Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuwieHus u nOJAY4eHHbLI OMEent.

8 10 . 8
5. (2 6anmna) Haitnure 3HaueHNe BBIpasKEHUS 471177 1 44°,
6. (2 Ganma) CKOMBKO NENBIX PeNIeHuil HMeeT HepaBeHcTBO 1 <7*'<49?

7. (2 6anna) Haiinute kopeHb ypaBHeHI/mlOgS (4 + x) = 2.
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8. (2 6amna)) PaccrostHre oT HabrOMATEIs, HAXOISIIETOCS Ha HEOOBIION BeIcOTE N KMITOMeTpoB

HaJ 3eMiICH, N0 HAOJFOJaeMOW MM JIMHUM TOPU30HTA BBIYUCIISACTCS IO (opMyIie [=v 2Rh, rae
R=6400 xm —paanyc3emau. C Kakoil BBICOTHI TOPU3OHT BUJIEH Ha paccTosHUM 48 kumomeTpoB? OTBET
BBIPA3UTE B KUWIOMETpax.

9. (2 Gamna) B xonme pacmajga paauoakTUBHOTO M30TONA €r0 Macca YMEHBIIAETCA IO 3aKOHY
m(t) =mg-27"T,
rje Mp— HauyajdbHasg Macca M30Tomna, {— BpeMs, Ipoluejliee OT HavyalbHOIO
MOMEHTa, [ — mepuoJ mnojypacnaga. B HayanbHBII MOMEHT BpeMeHM Macca wuzorona 184 wr.
[lepuonerononypacnanacocrasisger 7 MuH. Haiiaute, depe3cKoIbKOMHUHYTMaccau3oTonadyaeTpaBHa
23 mr.

10. (2 6amma)Haiute 3HaueHUe BblpaxkeHUs logg 108 + logg 2

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHusA
OTtBer b A A r 121 2 21 0,18 21 3
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3.6 Inemenmot meopuu eepo;zmuocmeﬁ U MamemamuyecKkoil CmamucmuKu

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emenmot):
JAP6 7, PG 8, JIP6 14.

OK 01, OK 03, OK 04, OK 05.
I1K 1.4.

Teopernyeckne BONPOCHI:
[Iponomxute onpenenenue: «CiydaiiHoe coObITHE — 3TO...». [IpuBeauTe npumep.
[TpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.
[IpuBeaute npruMep HEBO3MOKHOTO COOBITHSI.
[Tponomxute onpenenenue: «BeposSsTHOCTD CIYy4aifHOTO COOBITUS — ITO. .. )».
Chopmynupyiite mpaBuiIo HAXOXKICHUS CIO0KEHHS BEPOSITHOCTEH.
ChopmynupyiiTe MpaBUIo YMHOKEHUS BEPOSITHOCTEH.
Kak naiitu cpennee apudmeTrnaeckoe YuciaoBoro psja?
Kak naiitu Meauany uncioBoro psiaa?
Kak Bbrumciisiercst pasmax 4nciaoBoro psjaa’?

CoNoA~WNE

10.  Jlnst yero Hy>KHBI AHarpammsbl, rpaduku? [lepedncnnre BUIBI quarpaMm.

11.  IlpuBeaute npumMepsl NPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOIHBIX SIBICHUIX.

12.  IlpuBeaute npumMepsl NPOSIBICHUS 3aKOHA OOJIBLIMX YUCEI B OOIIECTBEHHBIX SIBICHUSIX.
13.  Yro u3ywaer cratuctuxa?

14.  Ilponomxure onpenenenue: «Coyetanue — 370...».

15.  Ilponomxure onpenenenue: «PazmenieHue — 31o.. . ».

16.  Ilpomomxwure onpeneneHue: «llepecTaHOBKH — 3TO...».

KonrtposabHas pa6ora
IlepBas yacthb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblii OMEEM U3 Yemblpex NPedi0IHCEHHbIX
1. (1 6amn) Kakux coObITHiI HEe ObIBaET B TEOPUH BEPOSITHOCTEH?
A) cnyuaiinsie; b) Hecnyuaiinbie; B) noctoBepHbie; I') HEBO3MOKHBIE.
2. (1 ©6amm) CoObiTHE, KOTOpPOE TMpPH BBINOJIHEHUU OINPEACTIEHHOW COBOKYIMHOCTH YCJIOBUH,
00s13aTeIbHO MPOU30UIET - 3TO:

A) cnyuaiinoe; b) HeciywaiiHoe; B) noctoBepHoe; [') HeBo3MoOXkHOE.

3. (1 Gamn) BeposTHOCTH ciay4yailHOrO COOBITHS €CThb HEOTPHUIATENIbHOE YMCIIO, 3aKJIIOUYEHHOE
MEX/y YUCIIaMU:

A)Oul; B)0u100; B)-1u1;T)-100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymopsiioueHrue eUHHI] COBOKYITHOCTH IO MpU3HaKy; b) pa3OueHue equHHII COBOKYITHOCTH Ha
rpynnsl 0o Mpu3HaKy; B) o6o0menne eanHUYHBIX (akToB; [') 00001IeHe €TMHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuieHus u nOaAY4eHHBLIL OMEEM.

5.(2 6anna) B oduce auzaiiHEpCKOro areHTCTBAa HaXOAATCS 8 MOCETUTENeH KEHCKOro monia u 2
MYXCKOTO. OnIpeIeNIuTh BEPOSTHOCTH TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpPaTUTCS MY>KUHHA.

6. (2 6amnma) Ha xondepenuuro mnpuexamu 2 ydeHbix u3 [epmanun, 3 u3z Cepbunm u 7 u3
[seitapun. Kaxxaprii u3 HUX aenaet Ha KoH(epeHnunu oauH nokiaa. [Topsimok qoKmanoB onpeaesieTcs
xKepeObEBKoi. HaliuTe BEpOsSTHOCTH TOTO, YTO MATHIM OKaXeTcsl oKian yueHoro u3 CepOumn.

7. (2 o6amma) Mama, Tumyp, Jwuanma, Kocts u AHTOH Opocwiu KpeOuit —
KOMYIOCTaHETCAMPOCKTIIOOPOpMIICHUIOCBaieOHOT03ama. Hall TTeBEpOSTHOCTETOTO, YTOMPOSKTTOUHOHE
OyJIeT BBITIOJHATH AHTOH.

49



8.(2 Gamna) B smuke Tpu KpacHBIX M TpH CHHUX (iomactepa. dioMacTepbl BBHITACKHBAIOT TIO
oyepenu B ciydaitHOM nopsiike. KakoBa BEpOSITHOCTB TOTO, UTO MEPBBI pa3 CUHUNA (hiioMacTep MOsIBUTCA

TPETHUM IO CUETY?

9. (2 6amna) Mlan psnx uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute mony psna u
cpenHee apupMeTHIECKOe psijia.

10.(2 ©Oamna) Ilpm aHamm3e IEHOBBIX MPEANOYTCHUH KIMEHTOB JAM3aHEPCKOTO0 areHTCTBA
MOJIy4eHBI JIJaHHBIC, TPEICTABICHHBIE B TAaOMUIE: JOJS KJIMEHTOB, MPUOOPETAOIINX JIH3AiHEPCKUE
YCJIYyTH OJIMHAKOBOI'O Ha3HA4Y€HUs, HO pa3iMuyHOM LieHbl. HailTu Moy ciiydailHOM BeMYMHBI. X — IEHbI

IIPOJAaBAEMBbIX YCIIYT.

Xj 3500 4500 5500 | 6500 | 7500 | 8500
Pi 1/20 3/20 3/20 8/20 4/20 1/20
9TaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3a/IaHuA
OTtBer b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75
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2. MoHJ OLIEHOYHBIX CPEICTB JJIsl PyOeKHOro KOHTPoIsi (o utoram 3.1 — 3.3)

Oobpazoeamenvusle pe3yromamel, noodaexcauiue nposepke (I1emennot):
JP6 1, J1P6 3, IP6 4, [1P6 5, /1P6 6, JIP6 9, Z1P6 11, IP6 12, IPG 13, JIPG 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
IIK 1.2, IIK 1.4.

IlepBas yacrTp
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMEEmM U3 Yemulpex NPeodi0HCEHHDIX.

1. Mansl Touku A(2,0,5), B(-2,6,3). Kakue koopuHaTel UMeeT cepeauta otpe3ka AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) [Ipssmbie AB u CJI mapamtensubie. Kakoe pacnonoxenue umerot npsimbie AC u BJ1?

A) nmapannensHsie; b) neprniennukynspusie; B) ckpemmBatorces; ') nepecekarorcs.

3. (1 6amn) Kakue u3 ¢pyHKIMN ABASIOTCA YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke nzobpaken rpaduk npousBoanoit Gpyuxiwu y=Ff(X). [Ipu kakom 3HaYeHUHU X

GbYHKIHS IPUHUMAET CBOE HauOOJIbIlee 3HaYeHHE Ha oTpeske [-4; -2] ?
..ll

N
N y=/1)

=Y

A)0,5;b5)-4;B)-5;T) 1.

Bropas yactb

Ilpu ¢vinonnenuu 3ad0anuii 5-10 3anumiume x00 peuieHus u NOAYYEHHBLIL OMEEm.

5. (2 6amna) Yepes koHipl otpe3ka AB u ero cepenuny M mpoBeneHbI MapaijiesibHbIE MPsMBbIE,
IIEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Aj, B1 m M. Haiigure mmmny otpeska MMj, ecnu
otpe3ok AB He mepecekaer miIockocTh u eciiu AA;=6¢cm, BB1=4cm.

6. (2 6anna) Hansl Touku A(6,7,8) , B(8,2,6). Haiinute nnuny Bektopa AB.

T
(@t 2). o
7. (2 6anna) Haiinure & 2/ eemtg =0,5.
8. (2 6amna) MatepuanbHas TOYKa JBHKETCS MPSIMOJIMHEHHO MO 3aKOHY X(t):t2-13t+23 (tme X —
PacCTOSHUEOTTOYKHOTCYETABMETPAX, t —BpeMsIBCeKyHIaX, WU3MEpPEHHOCCHAYAJIAIBYKCHHS ).

BkakoliMOMEHT BpeMeHH (B CEKYH/1aX) ee CKOpOCTh Oblia paBHa 3 m/c?

9. (2 6amna) Jana Gpyrxums f(x)= 3x*+1. Yemy pasra F(1)?

10. (2 6anna) Pemmmre ypaBHeHue COSX=1. B oTBeT 3amuimre HaMMEHBIIMH HEOTPULIATENBHBIN
KOpPEHB.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHUS
OtBer A r b b 5 V33 -2 8 2 0
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3. OoHJ OLIEHOYHBIX CPEACTB /ISl MPOMEKYTOUHOM aTTecTalu (IK3aMeH)

Ha BbImomHeHWe TMCBMEHHOW HK3aMEHAIIMOHHOW paboThl MO MaTeMaTuke jaercs 4
acTpoHOoMHUYeckux 4aca (240 MuUHYT).

DKk3aMeHaIMOHHAsl pab0Ta COCTOUT MX 2-X YacTei: 00sS3aTeIbHON U TOTIOJTHUTEIHLHOM.

OO0s3aTenbHast 4aCTh COJMCPIKHUT 3aJaHUsI MUHUMAJILHOTO 00s13aTEILHOTO YPOBHS, JIOMOJTHUTEIbHAS
4acTh — 00JIeE CIIOXKHBIC 3aaHus.

[Ipu BBIMOJIHEHUH 3aIaHUK 00sA3aTEILHON YacTH TpeOyeTcs MPEACTaBUTh X0 PEIICHUS M yKa3aTh
MOJIYYCHHBI OTBET. 3a TMPaBWUIBHOE BBINIOJHEHUE JIIOOOTO 3aJaHusl W3 O00sM3aTeNbHOH 4YacTh
oOy4varornuiicss monydaere oauH Oawl. [lpu BBIMOMHEHWH 3alaHusl W3 JIOMOJHHUTEIBHOHW YacTH
HeoOXoIuMO TMOAPOOHO OMUCaTh XOJ pEIIeHUs W JaTh OTBET. lIpaBWIIbHOE BBIMIOJIHEHUE 3aJaHUN
JIOTIOJTHUTEIFHOM YacTH orleHuBaeTcs 3 6amtamu win 1-2 6auiamMu 3a 4aCTHYHOE PelIeHue.

BaJI.HBI, HOJIY‘-ICHHBIG 3a BCC BBITIOJIHCHHBIC 3aJaHUI, CYMMI/IpyIOTCSI.

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cucmeMe

Ommemka Yucno oannos,
Heo0Xo0umoe 011 NOJIYYeHUs OMmMEmKU
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHuUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YACML)

Oopa3zosamenvhble pe3yibmamsl, noonexicaujue npogepke (I 1emMennmo):
Apo6 1, IP6 2, /1P6 3, AP6 4, IP6 5, AP6 6, PG 7, /1P6 8, JIP6 9, /IP6 10, PG 11, IPG 12, JIP6

13, JIP6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
TK.3.2.
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IK3ameHauyuoHHble 3a0aHU RO MameManmuKe
Oo0si3aTe/IbHAS YaCTh
IIpu BoIMOSIHeHUM 3agaHuil 1-12 3anuIuMTe X0/ PellleHUs U MOJYYeHHbIH OTBeET.
1. (1 6ann)Beranciure: 2sin(n/6)+2cos(n/3)
2. (I 6annr) Ha pucyHKe >KUPHBIMH TOYKAMHU

L

n o

IMOKa3aHO CYTOYHOC KOJMYCCTBO OCAAKOB, BbIIIa/IaBIINX B

]
=T

Onucre ¢ 7 o 18 nmexadps 2001 roma. Ilo ropuzonTamu

(RN
r—
| —

YKa3bIBAOTCA qucia MeEcA1a, 110 BCPTUKATIU—

I, I
=
|~

KOJIMYECTBO OCaAKOB, BBIIIABIINX B COOTBCTCTBYIOH_II/Iﬁ

m
|
|
-l

ACHb, B MUJUIUMCTpPAx. I[JISI HarjsiAHOCTH KUPHBIC TOYKH

V
|
™

|~
==

HAa pHUCYHKE coeAuHeHbl JuHHel. Omnpeaenure IO -

PO R R OR WW e
™=
|-

m i

—

PHUCYHKY, CKOJIBKO JTHEH BbINanano 6oiee 2 MIUJUTUMETPOB

T =2 =) 10 11 1z 1= 14 15 1a 17

0CaJIKOB?

3. (1 6ann)CTouMOCTb yCIyT YacTHOTO Au3aiiHepa Bo3pocia Ha 10%. Onpenenuts, CKOJIBKO
CTOWJIM YCIIYTH TU3aiiHepa J10 0I0POKaHUs, €CIu Tociie KiIueHT 3amiatiwi 55000py6?

4, (1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ ppiOOi, 5 ¢ BapeHbeM 1 4 ¢ BuiHel. KOs Hayran

BBI6I/IpaCT OJIUH IMHUPOIKOK. Haﬁ,I[HTe BEPOATHOCTH TOI'O, YTO OH OKAXKETCA C BUIITHEH.

5. (1 6ann) Haiinure 3HaueHue Boipakenus 10g,2 + log, 32
6. (1 6ann) Haligute KOpeHb ypaBHEHHUS 7-6x=7.
7. (I 6ann) Peumre HepaBeHcTBO 257> 64. B OTBET 3aIHIINTE HAMMCHBIIEE TIOTOKHTEIBHOE
YHCIIO.
x+2 1
8. (1 6ann) Haiinure KOpeHb ypaBHEHHS SEmli 4
. 5
9. (1 6ann) Haiipgute nmpousBoaHyro pyHkuuu B Touke x=0:y = 2 x*—6x*+7x-1
10. (I o6ann) Kactprons, odopmieHHas IO HWHAMBHIYalbHOMY 3aKa3y, HMeeT (opmy

uunuHapa. Beicota kactpronu 35 cm, nuamerp ocHoBanus 20 cm. PaccumrtaiiTe BMECTUMOCTH JTaHHOU
MOCY/Ibl, IETICHHYIO Ha TT.
11. (1 6ann) Haiinure momans GUrypsl, m300paKeHHOH Ha PUCYHKE

o4

\
\
i\

lom

12. (1 6ann) Teno NBMXETCS MO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocth Tena uepe3 1c mocie

Hayasa JBWKEHUSI.
JonoHHUTEIbLHAS YACTh

Ilpu évinonnenuu 3ad0anuii 13-16 3anumiume x00 pewienusn u noJay4eHHbll Omeem

13. (3 6anra) Belumcawte IJIOMIAAL ydacTKa CTOJIA, OTBEJACHHOTO JIIS TNpPE3CHTAlMU padoT
nu3aiiHepa Bacuiims, epiuMeTp KOTOPOro OrpaHNYMBAKOT JIMHAH y=X>-2X-2 1

y=-X*+2. Boronaure ueprex. OTBET aiiTe B KBaJPaTHBIX METPaX.

14. (3 6annra) Pemmute ypaBHEHUE sin® - 2sinx=0. B OTBeT 3amMIIMTE KOIMUECTBO peuieHui,
MPHUHAIISKAIINX TPOMEKYTKY [0; 47T ]

15. (3 6anna)Haitmute 00beM MHOTOTPaHHUKA, H300paKEHHOTO Ha PUCYHKE (BCE JIBYTPAHHbBIC YTIIbI

psiMbIE).
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16. (3 6annra) 3aka3 Ha 126 OTKPBHITOK INEpPBBINA JU3aiiHEp BBINOJHAET HA 5 4acoB ObICTpee, 4eM
BTOpOU. CKOJIBKO OTKPBITOK 3a 4ac M3rOTaBIIMBAET IEPBBIM AW3alHEp, €CJIM MU3BECTHO, YTO OH 3a yac
MO>KET IPUTOTOBUTH Ha 5 OTKPBITOK 00JIbIIE BTOPOIr0?

17. CanutapHsblil Or0JIETEHb CKOJIBKO UMEET YacTel:

18. HazoBuTe caMblil pactipocTpaHeHHBIH MeToa mpormaranasl 302K

19. IIpu popMupoBaHUU y HACEIEHUS 30POBOT0 00pa3a KU3HU UCIOIIB3YIOTCS BCE METO/IbI TPOMAraH/bl:
YCTHBIN, HATTSIIHOW (M300pa3UTEeNbHOI), KOMOMHUPOBAaHHOH H

20. BcTaBuTh NpOMYIIEHHOE CI0BO. 3J0POBBIO B COOTBETCTBUU C BO3 — 3TO COCTOSIHUE IIOJIHOTO
(bu3MYECKOT0, TyXOBHOT'O, COLIMAIHLHOTO , @ HE TOJIbKO OTCYTCTBUE OOJIEe3HEH.

9Tajl0OHbI OTBETOB:

Homep 1 2 3 4 5/6(7]8 9| 10 |11 (12|13 |14 |15 |16

3agaHus

OtBer 2 3 50 TBIC 0,25 6|-]1| - |7|350|15|11| 9 |5 | 6 |13
7 10

Homep | 17 18 19 20

3a1aHus

OTBeT TPH | YCTHBIN | MEYATHBIA | ONAromorydus
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4. KOHTPO/IbHO-0LIEHOYHbIE MATePHAJIbI VISl IPOMEKYTOYHOM aTTeCTAIMM 110 JMCHUIIIMHE

IIpeaMeTOM OLIEHKU SIBJISAIOTCS YMEHUS U 3HAHUS.

OneHka OCBOEHHMS IUCUUIUIMHBI INPENYCMAaTPUBAET MCIIOJIB30BAHME HAKOMHUTEIBHOM CUCTEMBI
OLIGHUBAHMS M SK3aMeHa. MTOroBblii KOHTPOJIb B (opMe NHCbMEHHOrO 5K3aMeHa. OOydvaromuiics
JOIYCKaeTcsl K cJade »dK3aMeHa, €CIM BCE KOHTPOJBHBIE M TEMAaTUYECKUE BHEAYIUTOPHBIC
CaMOCTOSITeNIbHBIE paOOTHI BHITIOJIHEHBI HA MOJIOKUTEIbHBIE OIICHKH.

I. TTACITIOPT

Ha3znauyenmne:

KOC mnpenna3znaueH aisi KOHTPOJS M OICHKH PE3yJbTaTOB OCBOCHUS y4eOHOW TUCIMIUIMHBI
Maremaruka o crienranibHocTd 34.02.01Cectpunckoe aeno (0a3oBas MOATOTOBKA).

[IpeamMeToM OLEHKH SIBJSIOTCS YMEHUS U 3HAHUSI.

KoHTpoJIb 1 OlleHKa Pe3yJIbTaTOB OCBOCHHUS JUCIMIUIMHBI OCYIIECTBIIACTCS MPENoaBaTelieM B
mpoliecce MPOBEACHUSI ayJIUTOPHBIX 3aHITHI, OTBETOB Ha BOIPOCHI, KOHTPOJHHOIO TECTUPOBAHUS, a
TaK)Ke BBIMOJTHEHUS 00YJAIONUMUCS CAMOCTOSITEIILHON padOThl, MHANBUYJTbHBIX 3aaHUH.

| 11. 3AJJAHMSI 17151 SK3AMEHA

Bonpoch! 111 MOATOTOBKH K K3aMeHY:

Uro Takoe nmpoctoe uncio?

Kakoe uncino Ha3bIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOMKUTENH Yrciio 720.

Cdopmynupyiite TeopeMy O JIENEHHN C OCTATKOM.

Uro Takoe B3aMMHO MPOCThIE uncria?

Kakue 3HaeTe cBOWCTBA OTHOILLIEHUS IETMMOCTH Ha MHOYKECTBE HaTYpPAIbHBIX YUCEN?
JlaliTe ornpeeneHne YuciIOBOM OKPYKHOCTH.

Yrorakoe Sint, cost, tgt, ctgt?

[lepeuncnnre OCHOBHBIE CBOICTBA (DYHKIIMU y=COSX.

0. IepeurcnuTe OCHOBHBIC CBOMCTBA (GYHKIIUHU y=SiNX.

1. Yro Takoe ropu30HTAIBHBIC U BEPTHKAIBHBIE aCHMIITOTHI?

12. B 4yeM cOCTOUT reoMeTpUYECKHI CMBICI IPOU3BOIHOMN?

13. UYrto Ha3BIBAIOT MPE/ICIIOM YHCIOBOH MOCIICIOBATEIIBHOCTH?

14. B yem cocTouT GU3NYECKUM CMBICI IPOU3BOTHOM ?

15. Cdopmynupyiite onpeaeneHue Nporu3BOAHOM.

16. Ilepeuncnure ocHOBHbIE MpaBuia T HepeHIUPOBaHHUS.

17. Tlepeuncnute OCHOBHBIE aKCHOMBI CTEPEOMETPHH U MX CIIE/ICTBUSI.

18. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapauleIbHbBIMU?

19. [laiiTe onmpeneneHne nmapauIeIbHOCTH MPSIMON U TUTIOCKOCTH B TIPOCTPAHCTBE.
20. Kakwue nmpsiMble B IPOCTPAHCTBE HA3bIBAIOTCS CKPEIIMBAIOIIUMHUCA?

21. Yro Takoe yroi MEeXIy CKPEUIMBAIOIIUMHUCS MPSIMBIMU?

22. [laiiTe onpenenieHue NepreHAUKYIIPHOCTH NPSMOM U MJIOCKOCTH B IPOCTPAHCTBE.
23. Yto Takoe nmepreHanKysp?

24. Yro Takoe MpoeKLus NpsMON Ha MIOCKOCTh?

25. Kakwue miockocTy B MPOCTPAHCTBE HA3BIBAIOTCS NEPIICHINKYIISIPHBIME?

26. UYro Takoe ABYrpaHHbIN yromn?

27. Yro Takoe paaukan?

28. Ilepeunciute cBOWMCTBA KOPHS N-OW CTETIEHHU.

29. Kak BBIYHCIHTH 3HAYEHUE CTETICHH C JIFOOBIM IIEeJI0YHCICHHBIM MTOKa3aTenem?
30. Kak npeoOpa3oBbIBaTh BHIPAKEHUS, COJEPIKALINE PaIUKATIBI?

31. [puBemuTe MpUMEpHI CTENCHHBIX (HYHKINH.

32. [laiite onpeneneHue noka3aTeabHON GyHKINH.

33. [lepeuncnure cBOWCTBA MTOKA3aTEINBHON (DYHKITHH.

34. TlpuBenute MpUMepHI MOKA3aTENbHBIX (GYHKIUH

35. Kakwue ypaBHeHHSs Ha3bIBAIOTCS TIOKA3aTEIIBHBIMH?

36. Kakue HepaBeHCTBA Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

RBPROooo Nk~ WNE
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37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.
49,
50.
51.
52,
53.
54.
55.
56.

57.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,

75.
76.
77,
78.
79.
80.

JaiiTe onpenenenue norapudma.

[lepeuncnure cBoicTBa JTorapupMuIecKoi GpyHKIUH.

[Tepeuncnure cBolicTBa Jiorapudma.

Kakue cymecTByIOT METOIBI pelIeHUs JTOrapu(PMUIECKUX YPAaBHEHUN?

Kak mepeiiTu Kk HOBOMY OCHOBaHUIO Jiorapudma?

UYro o3Hauaet nocrosinHas C B Onpeie]IeHUH HeoNpeaeIeHHOro nHTerpana?

[Touemy MHTErpasl Ha3bIBACTCS HEOTIPEICTICHHBIM?

Kakas ¢yHKIMS Ha3pIBaeTCs IEPBOOOPa3HON s 3alaHHON (QYHKIUU?
Urto Ha3bIBaeTCs HEONPEACICHHBIM HHTETpaioM?

B 4yeM cocTOUT reoMeTpruYecK il CMBICI HEOIIPEICIIEHHOTO HHTErpaia’?

Kaxue Bubl IBUKEHUI B IPOCTPAHCTBE BbI 3HAaETE?

Kakue nBa BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOJIMHEAPHBIMU?

Jlaiite orpeneneHne BEKTOpa B MPOCTPAHCTBE.

YeMy paBHO CKaJIIpHOE NPOU3BEIEHHE BEKTOPOB?

Kakue 1Ba BeKTOpa B IPOCTPaHCTBE HA3bIBAIOTCSA KOMILJIAaHAPHBIMU?

[Tpusma umeet N rpaneil. Kakoit MHOrOyroJIbHUK JIEKUT B €€ OCHOBAHUM?

Kak u3menutcst 00beM chepsl, eciiu ee paanyc yBEIUIHTh B 5 paz?

MoryT 51 Bce TpaH# TPEYTOJIbHOW MUPAMUABI OBITH IPSIMOYTOJIbHBIMU TPEYTOJIbHUKAMH?

Yro npencTaBisOT COO0M CeYeHUs HUIMHAPA MIIOCKOCTSIMU?

MoryT 5 Be chepbl ¢ 0OIMM EHTPOM U C HEPaBHBIMHU PAJNyCaMU UMETh OOMIYI0 KacaTelIbHYIO
IJIOCKOCTh?

Touku A u B npunaiexar wapy. [Ipunaanexur au mwapy 1robdas Touka otpeska AB?

PaBHBI 11 ApyT ApyYry YIIibl MEXy 00pa3yroLUMMHU KOHYCa U INIOCKOCThKO OCHOBAHUS?

N3menurca nu o0beM LMIMHApA, €CIM JUAMETP €ro OCHOBAHMs YBEJIMYHUTb B 2 pa3a, a BBICOTY
YMEHBUIUTH B 4 paza?

byper num nupamuza npaBWIBHOHM, e€cau ee OOKOBBIMM TIpaHsIMH SIBJISIIOTCS IPAaBUJIbHBIE
TPEYroJbHUKU?

OTtHomeHue 00bEeMOB JBYX IapoB paBHO 8. Kak 0THOCATCS IIIOMaan MX TOBEPXHOCTEH?

Yro mpeacTaBiseT co00i 4ucio i?

Kaxkoe 4ucio Ha3bIBalOT KOMITJIEKCHBIM?

Kak HalitTu MOAy/Ib KOMILJIEKCHOTO yucia?

Kaxue kommiekcHble yuciia Ha3bIBalOTCS CONPSHKEHHBIMU?

Kakue cymecTByoT (hOpMbl KOMIUIEKCHBIX YHCEN?

[lepeuncnure oCHOBHBIE 3a/1a4ll KOMOMHATOPUKH.

Yro HazbIBaeTcs n- GpakTopuaiom?

Uro Ha3bIBaeTcs MepecTaHOBKaMu?

UYro Ha3bpIBaeTCs NEPEMEILIEHUAMU ?

Uro Ha3bpIBaeTcs coueTaHUsIMU?

Kak popmynupyercs TeopeMa ciokeHHst BEpOITHOCTEH?

Yemy paBHa cymMMa BEpOSITHOCTEH MPOTHUBOIIONOKHBIX COOBITHI?

B kop3unHe 5 Genbix, 3 4epHBIX M 7 MOJIOCATHIX IIApoB. YeMy paBHa BEpOATHOCTb JOCTaTh Hayraj
OJIHOIIBETHBIHN 11ap?

Yro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kax ¢popmynupyercs Teopema yMHOXKEHHS BEPOSTHOCTEN?

[lepeuncaure obIIKE METO/IBI PEILICHHS YPaBHEHHIA.

[lepeuncnure oOuIie METOBI PELICHHS] HEPABEHCTB.

B uem cocTout cyTh MeTO1a 3aMEHBI IEPEMEHHOM MPU PELLIEHUN YPABHEHUN?

[Iepeuncinre METOABI PELIEHUSI CUCTEMBI YPaBHEHHM.
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OMK - crpykrypHoe noapazaenenue OpUIIC — ¢unuana Caml VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBINA BUJIET Ne 1 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED

CecTpuHCKOE A€I10 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2023 r. _
IIpencenarens [IMK H.H.Tynukosa
« » 2023
A.B.IloptHOB I.

HNucTpykuus 171 00y4ammxcst

Ok3aMeHanoHHas pabdora Brimodaer 20 3amaHue 1o anreOpe M HavajdaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTHUKE U TEOPUHU BEPOSITHOCTH, TeoMeTpun. Yactb 1 comepkut 13 3agaHuii ¢ KpaTKUM peLIeHUEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Onenka UYucno 6ammoB, HEOOX0AUMOE IJISl TIOTYYEHUS OLEHKU
«3»(yIOBIETBOPUTEIHHO) 14-21
«4»(xopouio) 22-26
«5»(0TIMYHO) 27-30

Bpems BbinosiHenus 3aganmii- 180 MunyT

Yacrthl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1

1.(1 6ann) Haligure 3HaueHue BBIPAKEHUS (% — 5) - 45

2. (1 6ann) Ilo rpaduky GyHKIHH, N300paKEHHOMY Ha PHCYHKE , YKOKUTE 00JIaCcTh ONpeIeIeHUs
GbyHKIMH:
v

3. (1 6amn) Haiinure BepHOE paBEHCTBO

in1=" 1.7 -z in(® ==
a) arcsin 1= 46) arccos; —613) arctgl = 4r) arcsin ( . ) = .

4.(1 6amn) Pemmre ypaBHeHne 2Sin2x =2

5.(1 6anur) Haiinure ctga, ecnu cos a = -0,6 m 90° <a < 180°
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23-3*
63

6.(1 6a/u1) Haiinure 3HaueHne BhIpaKEHUS

7. (1 6a/w) Pemure Hepasenctoll’™ < 121.MecTo A GOpMyIbL.
8. .(1 6amn) Haiigure kopens ypaBuenus logs(1 — 2x) = 3.MecTo A1 popMyJIbl.
9.(1 6as1) YIpocTHTe BhIpaKeHHe Sin?X+cos?x+tg?x

10.(1 6aJur) 13 Touku A onyuieH neprneHaukysip AO K IIIOCKOCTH X U MPOBEAEHbl HakIOHHbIe AB=17
u AC=10, OB=15. Haiinute OC.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICITUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BOIHAS TAHHON (YHKIIMH OTpHUIATEIIbHA

4/ 2 \K_Z

12.(1 6an) Ilap paguyca 41 1M nepeceyeH MIOCKOCThIO, HAXOAAMICHCS HA pacCTOSHUU 9 IM OT LIEHTpA.
Haiigure miomans ceueHusI.

y=f(x) vy

13. (1 6ama)/lans! BexTopeid{l, —2,73, B{O, —7,8}.Haiigure KOOpAUHATLI BEKTOPOB
a+b; d—b.
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6anna) Haiiaure npomesxyTku BospacTanus Gpynkuun y = x* — 8x2 + 3

15.(2 6anna) K 200 r pactBopa, conepsxkamiero 60% comu, nodasunu 300 r pactBopa, coaepxaiiero 50%
TOi1 k€ conu. CKOJIBKO IPOLIEHTOB COJIM COJIEPKUTCS B IOJyYUBLIEMCS pacTBOpe?

16.(2 6aana) Pemure ypaBHenuev3 +x = x + 1

17.(2 6aaaa) ) B cany pemmim mocaauTh CaXeHIbl TPy, aOPUKOCOB U sI0JI0Hb, COOTBETCTBEHHO 5, 7 1 3
mTykd. YeMy paBHa BEpOATHOCTb BBIOpATh Hayraj caxeHell s0710Hu?

. N . 2
18.(3 6ann1a)B mpaBuIbHOM YETHIPEXYTOIBHON MUpaMU/IE TIIOMIAsF OCHOBaHUS paBHa 64cM”, a O0KOBOE
pedpo 9 cm. Ompenenute 00beM MUPAMHUIBI.

19.(3 6aana)K rpaduxy pynkuun y = x? — 11x + 1 npoBe/ieHa KacaTeabHas C yrIOBBIM
ko3 duurentom 3. Haligure KoopIMHATHI TOUKU KaCaHMUS.

20.(3 6asmna) Berumciure miomans GUrypsl, orpaHudeHHoN rpadukoM (ynkmun Yy =1 - x2 u ocklo

abcrmcc

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2023 .

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAHI/IOHHI)II71 BUJIET Ne 2
MareMaTHKa

I'pynmna

VYTBEPXIAIO
3aMecTHUTEIb
TUPEKTOpa
mo YP CIIO
(OMK)

H.H.Tynukosa
« » 2023

T.

HNuHcTpyKuus 1is 00ydaommxcst
Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun oneHku

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ana) Haiinute 3HaueHre BRIPAKEHUS

2.(1 6an) )

1Z-56-=
8 7

¥

3.(1 6awn) Haﬁ)mfe BEPHOE PABEHCTBO

=T 1_m =" V2T
a) arcsin 1= 16) arccos —313) arctg(-1) = 4r) arcsin ( 2)- -

4.(1 6ann) Haiioure sin a, ecm cos a = 0,6, 270° <a < 360°

[To rpaduxy QyHKIINH, N300pAKEHHOMY Ha PUCYHKE , YKAKUTE 00JIaCTh ONPEICICHUS U
MHO’KECTBO 3HAUCHUN (YHKIIHH:

s

Bremvea
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5.(1 6anu) Pemure ypaBHenue 2ctgx - 2 =0

43.55
203

6.(1 6amu1) HailinuTe 3HaueHUE BHIPAXKECHUS

7.(1 6ana) Pemure HepaBeHCTBoZX+5 > 16.
8.(1 6ana) Haiinure kopens ypaBHeHus logy(1 — x) = 3.

9.(1 6aau) Hatigure cos 300°.

10.(1 6an1) Touku A u B pacrnosioxxeHsl 10 OHY CTOpOHY OT mtockocTd X .AC u B/l-nepneHankymspbl
Ha 3Ty ockoctb. AC=12, BJI=18,C/I=8. Haitnute AB.

11.(1 6am) Ilo rpaduky, n300pakeHHOMY Ha PUCYHKE, OTPEICIUTE, HA KAKOM ITPOMEKYTKE
MIPOM3BOIHAS TAHHOUW (PYHKIIMH TTOJIOKUTETbHA

y=f) y T

12.(1 6a/u1) B mpsiMoyroJibHOM MapajuiesienuIeie CTOPOHbBI OCHOBaHUS paBHBI 12 cM u 5 cMm. J[uaronans
napajulenenurnena oopasyer ¢ MIOCKOCTbI0 ocHoBaHus yron B 459, Haiinure 60koBoe pedpo
napaJiesienuesa.

13.(1 6a1) Jlans Bexropuia{l, —2,7}, ¢{8,4,0}. Haiiiure KoOpAMHATBI BEKTOPOB
a+¢;a-=<c.

Yacrs 2. [IpeacraBbTe pa3BepHyTOE PelIeHUE:
14.(2 6amna) Haiiure npomesxyTku yobiBanus Gynkuun y = 2x3 — 3x% — 12x

15.(2 6aana) buner Ha aBToOyC ctouT 15 py6. Kakoe makcumManbHOE ynciio Ouse-
TOB MOXKHO Oynet kynuth Ha 100 py6. nmocine noBeleHus 1eHs! ouera Ha 20%.

16.(20anna)Pemnte ypaBHeHHNE 3 x =9

17.(2 6anna) B knetke cuaeno 2 6enbix, 6 cepbiX U 7 4EPHBIX XOMIUKOB. KakoBa BeposSTHOCTH
BBITAIIUTh HAYTaJ CEPOT0 XOMSYKa?

18.(3 6anna)Haiitu 0o0beM Tena MoIydeHHBIN OT BpallleHus! IPSIMOYTOJIbHOTO TPEYroJIbHUKA ¢ KaTeTaMu
3cM 1 4cM BOKPYT OOJIBILETo U3 KaTeToB.

19.(3 6aana) K rpaduxy Qpynxiuu y = 2x2 — 2x + 1 npoBesieHa KacaTenbHasi C yrIOBBIM
ko3 duurentom 2. Haligure KoopIMHATHI TOUKU KaCaHMUS.

20.(3 6ass1a) Beruncaure miomaab GUrypbl, orpaHu4eHHON rpaduKkoM (GyHKIUN

y =4 - x? u ocklo abeuuce

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoctd 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHbIX U
MAaTEMATHYCCKUX THCIHUILINH

« » 2023 r.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3amMeH
3K3AMEHAIIMOHHBIN BUJIET Ne 3 YTBEPXAIO
MareMaTHhKa 3amecTuTenb
TUPEKTOpa
I'pynmna no YP CIIO
(OMK)
H.H.Tynukosa
« » 2023
r.

HNucTpykuus 11 o0ydaommxcst

Ok3aMeHanoHHas pabdora Brimodaer 20 3amaHue 1o anreOpe M HavajgaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTHUKE U TEOPUHU BEPOSITHOCTH, reoMeTpuu. Yactb 1 conepxut 13 3agaHuii ¢ KpaTKUM peleHHeM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJISI
Kypca MaTeMaTHKU CPEeTHEro (MOIHOro) ob1iero oopa3zoBaHusl.

Kpurepum ouenkn

Onenka Yucno 6ammoB, HEOOX0AUMOE ISl TIOTYYEHUS OLEHKH
«3»(y10BIETBOPUTEIHHO) 14-21
«4»(xopouio) 22-26
«5»(OTIUIHO) 27-30

Bpems BpinosiHenus 3axanuii- 180 MmunyT

Yacrel. 3aga4u ¢ KPATKUM pelIeHHEeM:

. 8 2
1.(10an) Halinute 3HaueHne BbIpaKeHUS TR 1

2. (1 6asn) [Ipu kakoMm 3HAUEHUU X PYHKIMS IPUHUMAET OTPULIATEIIbHbIE 3HAUEHUS?

3. (1 6anu) ) Haiinure BepHOE PaBEHCTBO

a) arcsin 1= ~6) arccos% ==8) arctg(-1) = r) arcsin (g) =

T
6

4.(1 6ana) Pemmre ypaBHeHne 2tgx - 2 =0
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5.(1 6ana) Haiinure tg a, ecnu ctg a = - -%, 90° <a<180°

. 6
6.(1 6anu1) Haiinure 3HaUYeHHE BBIpAXKEHUSI ———
(2v3)

7.(1 6ana) Pemure HepaBeHCT1303X+5 <0.

8.(1 6ayn) Beraucnute log, 4 - log, 10 +log, 5
9.(1 6ana) Haitnure cos 480°.

10.(1 6an;1) B paBrOGenpennom Tpeyroisauke ABC ocnoBanne BC=16cwm, 6okoBas cropona 10cm. U3

BEpIIUHBI A mipoBeAeH 0Tpe30K AJl=12cMm nepneHauKyIsIpHbIN 1ocKkocTy Tpeyroiaparka ABC. Halinure
paccrostnue ot Touku [l 1o croponst BC.

11.(1 6am1) Haiture npoussoguyio pynkuun y = x* + 3x2 — 4x + 5
12.(1 6a/1) B npsimoyroisHOM TapajuiesienuIie/ie OCHOBaHUs paBHbI 3 U 4 cM. Jlnaronanb

napajlenenureaa oopasyer ¢ MIOCKOCTbI0 ocHoBaHus yron B 60°. Haiture nuaronans
napauiesienue/a.

13.(1 6am1) Haiinnre KOOpAMHATHI BEKTOpA AB ,ecmu A(2,-5,9) u B(1,0,5).

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6ana) Haiture npomesxyTku yobiBanus pynkuun y = x3 + 6x2 + 9x

15.(2 6aana)B Havane roga urciio abOHEHTOB TeaehOHHOW KoMnaHuu cocTaBmiio 400 ThIC. YEIIOBEK , a B

KOHIIe rojia ux ctayno 480 Teic. yenmoBek. Ha cKoJIbKO MPOIEHTOB YBETUYMIIOCH 32 TOJ] YUCII0 a0OHEHTOB
ATON KOMIAHUU?

16.(2 6anna) Pemvre ypaBHeHnev3 + 3x = x+ 1

17.(2 6anana) Ha kHI>KHOM MOJIKE BBICTaBJIEHA XY0KECTBEHHAS JINTEpaTypa: 3 TOMa MPOU3BEACHHM A.
C. IlymxkuHa, 5 TomoB A. I1. YexoBa 1 7 KHUT coBpeMeHHOH 1no33un. KakoBa BEpOsSTHOCTH TOTO, YTO
Hayraj B3sTas kaura Oyner TomoMm A. C. [lymkuna?

18.(3 0aa) BeruncauTh NOBEPXHOCTH MPAaBUIBHON YETBIPEXYTOJIBHOM MPU3MBI € CTOPOHON OCHOBaHUS
10 cm u BbIcOTOI 20 CM.

19.(3 6anna) Haiigute yrinoBoii koapuIMEHT KacaTeabHOW, TIPOBEACHHON K rpaduKy G yHKIUU
y = x3 + 3x% + 1 B Touke X=1

20.(3 6as1a) Berauciure miommaas GUIypsI, OrpaHHUEHHON rpadukoM GyHKIHH Y = 3X°, HPSIMBIMH X =
1, X =2 un ocsro abcuuce

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1mukinoBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBIN BUJIET Ne 4 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED

CectpuHCcKoO€ €710 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2023 r. _
[Ipencenarens IIMK H.H.Tynukosa
« » 2023
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, TeoMeTpuu. Yacth 1 comepkut 13 3amaHuii ¢ KpaTKUM pelIeHUEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs OITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 0,6:2,8
1.(1 6ann) Haiinure 3HaueHNE BBIPAKEHUS ——

2.(1 6ann) Haiinute npomMexyTKu Bo3pacTaHus U YObIBaHUS (PYHKIINU.

3. (1 6amn) Haiigute BEpHOE paBEHCTBO
T

in1=" 1.7 == in3)=Z
a) arcsin 1= 46) arccos; —613) arctg(-1) = 4r) arcsin ( . ) = .
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4.(1 6ana) Pemure ypaBHenune COSX - 1=0

5.(16anum) Haiinure cos a, ecim sin a = -0,8, 180° <a <270°.

7223

6.(10an1) Haiinure 3HaueHUE BbIPAXKEHUS T

7.(1 6an) Pemure HepatBeHCTBOSX'3 > 25.

8.(1 6amn) Boruucnure log, 8 - log, 5 +log, 10

9.(1 6am1) YrpocTuTe BhIpaskeHHe Sin?x+cosx+ctg?x
10.(1 6amn) Otpesok pmHOM 18 cM nepecekaeT miockocTh. KOHIIbI €ro HaxoAsaTCs Ha paccTOIHUU 4 ud
CM OT IUIOCKOCTH. Haliaure yros Mex1y 1aHHBIM OTPE3KOM U IIOCKOCTBIO.

11.(1 6aan) . Haiiaure npoussoanyto Gpynkuuu y = 3x2 + 5x + 4

12.(1 6am1) ) Yron mexay obpasyromieii u ocbio konyca pasen30°, o6pasyromas pasua 6 cm. Haiiaure
o b 60KOBOW MOBEPXHOCTH KOHYCA.

—

13.(1 6au11) HaiijiuTe KoOpAMHATEI BeKTOPOBAd 1 U b, ecu: A=31+2]-5k, b= -21+] -

=

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aa) Haiizmre mpoMexxyTkn yObIBaHus QyHKIHH Y = X -8X+5.

15.(2 6anna) ) K 300 r pactBopa, conepxariero 60% cosm, nodaswmm 200 r pacTBOpa, CoIEpKaIIero
50% Toii xe conu. CKOIBKO MPOIIEHTOB COJIM COJEPIKUTCS B MOJTYUUBIIEMCS pacTBope?

16.(2 6aana) Pemure ypaBHeHuev2 — x = X + 4

17.(2 6anna) B Barone snextpuuku u3 20 naccaxxupon 3 — 6e36uerHsie. KonTponép nposepus Ounier y
OJTHOTO 13 MacCaKUpoB Hayzaady. Haliiure BepoITHOCTH TOTO, YTO 3TOT MACCAXKUP HE NMeEeT OmieTa.

18.(3 6aana)llo cropone ocHoBaHus 8 1 anodeme 26 HAMAUTE MITOIIA b TOJTHOW MTOBEPXHOCTH
MPABUJIBHOM YETHIPEXYTOIbHON MTUPAMU/IBI.

19.(3 6ana) Haiigute yrinoBoii koaguIUMEHT KacaTeabHOW, TPOBEACHHON K rpaduKy G yHKIUU
y = 2x3 + 5x? + 1 B Touke X= -1

20.(3 6assa) Beruncaure miomaab GUrypbl, OrpaHHYeHHON JTMHUAMHI
y=x2+1y=0 x=-1 x=2

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBIN BUJIET Ne 5 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED

CectpuHCcKoO€ €710 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2023 r. _
[Ipencenarens IIMK H.H.Tynukosa
« » 2023
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJISI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6amn) ) Haiiqure 3HaYeHUE BBIPAKCHUS (g + g) - 90

2. (1 6aau) Ilo rpaduxy QyHKIIMH, U300pAKEHHOMY Ha PUCYHKE , YKOKUTE 00JIaCTh ONPEIeTICHUsT U
MHO’KECTBO 3HAUCHUN (YHKIIHH:

) 4 NI

] h N/

3.(1 6amur) ) Haiinure BepHOE PaBEHCTBO
Vi3
4

a) arcsin 1= -6) arccos% =%B) arctg(-1) = Zr) arcsin (g) =

4.(1 6ana) Pemmre ypaBHenne 2C0SX - 1 =0
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5.(1 6anum) Haiinure cos a, eciu sin a = -0,6, 270° < a <360°.

(3v5)°
15

6.(1 6ann) ) Haiinure 3HaYE€HHUE BBIPAKEHUS

7.(1 6ana) Pemmre HepatBeHCTB07X'3 > 49,
8.(1 6amn) Beramcnure log,; 7 + log,; 15 —log,1 5
9.(1 6amm) Jlokasats ToxaecTBO 1+SiN2X=(sinx + cosx)?

10.(1 6amn) 13 Bepumnbl A npsmoyroibHuka ABC/I k ero miockocTu IpoBeeH nepueHauKyisp AM.
Brruucnure nimHy 3Toro nepneHaukyssipa, ecau MB=16 cm, MC=20cm, M/I=15¢cm.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICITUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BOJIHAS TAHHOW (PYHKIIMH MOJIOKUTEThHA

y=f(x) y

»
»

-é\\‘/()Z 6 X

12.(1 6amn)Haiinute o6beM KoHyca, eciii o0pa3yrolas KoHyca paBHa 13 cM, BbICOTa ScM.

- -

13.(1 6au11) Haiizre koopauHaTs! Bektopad u u b, eci: 4=21+2]-5k, b= -2i+4]-3k
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6an1a) Haiture HauMenbiee 3Hauenue GyHKIuKM y = x2 + 6x — 4 Ha otpeske [-4; 0]

15.(2 6anna) CKoIbKO KUJIOTPaMMOB Kpacku MoTpedyeTcs it MOKPacKu CTeH KaObWHeTa , €CIIH ero
JuHa 8M, uprHa 6M, a BeicoTa okpamuBanus 1,5m? Pacxon kpacku-300r Ha M2,

16.(2 6amna) Haiinure kopens ypaBHenns 3-2°° = 24

17.(2 6anna) Manbuuk OpocaeT UrpainbHbIil KyOnK. KakoBa BepOSATHOCTb TOTO, YTO YMCIIO BBIMABLINX
OYKOB OyneT 4ETHBIM?

18.(3 6ay1a) HaiiTi MOJTHYIO MOBEPXHOCTh IMJIHHIPA C PAAUYCOM 3 CM U BBICOTOM 15 cM
19.(3 6anna) Haiinute yrioBoit ko3 PUIMEHT KacaTelbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = 3x? + 6x — 1 B Touke X= -2

20.(3 6anua) Beruucnure miomans GUrypsl, OrpaHUYeHHON JTUHUSIMHU
y=x*+1, v=0, x =0, X =2

IIpenogaBareiib: A.A.bakupoBa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH
METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBINA BUJIET Ne 6 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED
CectpuHCcKoO€ €710 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2023 r. _
[Ipencenarens IIMK H.H.Tynukosa
« »
A.B.IlopTHOB T.

HNucTpykuus 1/ o0yqyaommxcst

Ok3aMeHalMoHHas pabora Bkitouyaer 20 3ajaHue 1o anreOpe M HadajgaM aHajau3a, KOMOMHATOPHKH,
CTaTUCTHUKE U TEOPUHU BEPOSITHOCTH, reoMeTpun. Yactb 1 conepxut 13 3agaHuii ¢ KpaTKUM peleHHeM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI

Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 13 11 4
1.(1 6ana) Haitnute 3HaueHUE BBIPAKEHUS (5 — %) ' 1E

2. (1 6asn) HaiiguTe npoMeXyTKH BO3pacTaHus U yObIBaHUS (DYHKIIUU.

3.(1 6asn) ) Halinute BepHOE paBEHCTBO
TL'

in1=" 1.7 =T in(2 ==
a) arcsin 1= 46) arccos; —ZB) arctgl= 4r) arcsin ( . ) = p

4.(1 6at) Pemnre ypaBHeHHe 2C0SX - V3 =0
5.(1 6anu) Haiigure tg a, ecnu sin a = -0,6, 270° < a <360°.
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6.(1 6anu1) ) Haiingure xopenb ypaBHeHus V5x + 74 = 8

7.(1 6amr) Haiigure kopens ypasHenns 3~ ° = 27

8.(1 6ana) Haiinute xopenb ypaBHeHus logy (x-1) = 3.

9.(1 6amm) JlokasaTth TOKAECTBO 1- SiN2X=(sinx — cosx)?

10.(1 6as1) Touku Au Bpacnonoxxensl 1o 0gHy cTOpoHy Iiockoctd X. AC u B/l — nepneHuKynspsl Ha
3Ty iockocTb. AB=20cMm,AC=27, B/I=15cMm. Haitnute paccrosinue mexay toukamu C u JI.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICTUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BO/IHAS TAHHON (YHKIIMH OTpHUIATEIIbHA

y=f(x) vy

12.(1 6amn) Haiitu auaronans 1 00beM MPSMOYTOJIBHOTO MapajuleNienuneia, €Clid ero U3MEPEeHUs PaBHbI
8cM,9cmu 12 cm

13.(1 6a1) Haiinnre KOOpIHHATHI BCKTOpa,ﬁ ecim A(2,—4,9) u B(1,3,5).

Yacts 2. [IpeacraBbTe pasBepHyTOE PelICHUE:

14.(2 6am1a) Haiiure nanbonbiuee 3Hauenre GyHKUUM y = x2 — x — 2 Ha otpeske [0; 2]

15.(2 6an1a) CkobKO OHAIOOUTCS KPACKH, YTOOBI TOKPACHTh OaK MUIMHAPUIECKOH (HOpMBI ¢
JMaMETPOM OCHOBAHHMS 2 M U BBICOTOH 3M, €clii Ha OAMH KBaApaTHbIA MeTp pacxonyercsa 200 rp kpacku?
16.(2 6anaa)Pemure HepaBeHcTBO log, (2x — 1) < 3

17.(2 6anna) bpocatot urpabHyr0 KOcTh. KakoBa BEpOSTHOCTh, UTO BBIAAET YMCIO OYKOB KpaTHoe 37

18.(3 6as1a) Beicora konyca h=10, obpa3syromias L=12, a paanyc ocHoBanust R=5cm.Haiitu nmonHyro
MOBEPXHOCTh

19.(3 6anna) Haiinute yrinoBoit ko3 PUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 4x% — 15x — 6 B Touke X=2.

20.(3 6as1a) Beruuciure miommaas GUIyps, OrpaHHYEHHOM TpadukoM GyHKIHH Y = 3X*, HPSMBIMH
X=2,X=4 1 0cbI0 a0CIIHCC

IIpenoxaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBINA BUJIET Ne 7 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED

CectpuHCcKoO€ €710 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2023 r. _
[Ipencenarens IIMK H.H.Tynukosa
« » 2023
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, reoMeTpuu. Yacth 1 comepkut 13 3amanuii ¢ KpaTKUM pelIeHUuEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIILHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ann) Haligure 3HaueHue BBIPAKEHUS (% — l) - 45

3

2. (1 6ann) Ilo rpaduky pyHKIMH, H300pAKEHHOMY Ha PUCYHKE , YKaXKUTE 00JIaCTh ONpeIeeHus
GyHKIUH:

Y y=f(z)

Ja

P /
/

T)
N1/ \ !/

3. (1 6amn) Haiinute BepHOE paBEHCTBO

in1=" 1.7 -z in(2 ==
a) arcsin 1= 46) arccos; —613) arctgl = 4r) arcsin ( . ) = .

4.(1 6amn) Pemmre ypaBHeHne 2Sin2x =2
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5.(1 6ana) Haiiaure ctga, ecium cos a =-0,6 m 90° <a < 180°

23-3*
63

6.(1 6ann) Haiiiure 3HaueHKE BhIpaKCHUS

7. (1 6a11) Peumnre HepasenctBoll’™ < 121.MecTo a5t GOPMYIBL.
8. .(1 6amun) Haiigure kopens ypaBuenus logs(1 — 2x) = 3.MecTo A/ popMyJIbl.
9.(1 6am1) YipocTure BeIpakeHue Sin’X+cos?x+tg?x

10.(1 6aJur) 13 Touku A onynieH neprneHaukysip AO K IIIOCKOCTH X U MPOBEJAEHbl HakIOHHbIe AB=17
u AC=10, OB=15. Haiinute OC.

11.(1 6an) [o rpaduky, n300pakeHHOMY Ha PUCYHKE, OIIPEEeNIUTE, Ha KAKOM IIPOMEKYTKE
IIPOU3BO/IHAS JaHHOM (DYHKLIMHU OTpULATEIbHA

y=f(x) vy

4/ -2, \KZ

12.(1 6aau) Ilap paguyca 41 1M nepecedeH MIOCKOCThIO, HAXOASAIICHCS HA pacCTOSHUU 9 IM OT IIEHTpa.
Haiinure miomnaae ceyeHusl.

13. (1 6as1) Jlans! Bekropeia{l, —2,7}, B{O, —7,8}.Haiiqure KOOpAHHATHI BEKTOPOB
i+b; d—b.
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6anna) Haiiaure npomesxyTku Bospactanus Gpynkuun y = x* — 8x2 + 3

15.(2 6anna) K 200 r pactBopa, conepxkariero 60% comnu, nodasunu 300 r pactBopa, coaepxariero 50%
TOi k€ conu. CKOJIIBKO MPOLEHTOB COJIM COJIEPKUTCS B TIOJyUUBLIEMCS pacTBOpe?

16.(2 6anna) Pemure ypaBHenuev3 + x = x + 1

17.(2 6anaa) ) B cagy peniuiu mocaguTh CaKeHIIbI TPYII, AOPUKOCOB | sI0JI0HB, COOTBETCTBEHHO 5, 7 U 3
mTyKd. YeMy paBHA BEpOSTHOCTh BHIOpATh HAYTaJl CayKEHEIl 10JTI0OHH?

. N . 2
18.(3 6an11a)B npaBuUIbHOM YeTHIPEXYTONBHOM NMUpaMue IUI0IAb OCHOBAaHUS paBHa 64cM”, a GoKoBOE
pebpo 9 cm. Onpenenute 00bEM TUPAMUIBL.

19.(3 6anna)K rpaduky dpynkuuu y = x2 — 11x + 1 npoBejieHa KacaTeabHas C YTIIOBBIM
kod(ppurnmentom 3. Halimure KOOpIMHATHI TOUYKH KaCaHUSI.

20.(3 6as1a) Berumciure miomans (GUrypsl, orpaHudeHHol rpadukoM ¢ynkmuu Y =1 - x2 u ocklo

abcrmcc

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypnoe noapazneneaue OpUIIC — punuana CamI VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHbIX U
MAaTEMATHYCCKUX THCIHUILINH

« » 2023 r.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAHI/IOHHI)II71 BUJIET Ne 8
MareMaTHKa

I'pynmna

VYTBEPXIAIO
3aMecTHUTEIb
TUPEKTOpa
mo YP CIIO
(OMK)

H.H.Tynukosa
« » 2023r.

HNucTpykuus 111 00y4aommxcst
DOk3aMmeHaoHHast pabdora Biumodaer 20 3amaHue 1o areOpe M HavajgaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), gacts 2 -7 3aganHuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMHA JIJISI
Kypca MaTeMaTUKH cpeaHero (IoJIHOro) o01ero oopa3oBaHusl.

Kputepun onenkn

Onenka Yucno 6ammoB, HEOOX0AUMOE JJIsl TIOTYYEHUS OLEHKH
«3»(yIOBIETBOPUTEIHHO) 14-21
«4»(xopouio) 22-26
«5»(OTIUIHO) 27-30

Bpems BoinosiHenus 3axanuii- 180 MunyT

Yacrel. 3agaum ¢ KPAaTKUM pelIeHHeM:

1.(1 6ann) HaliquTe 3HaueHUEe BBIPAXKEHUS

2.(1 6an) )

1Z—5,6-1
8 7

¥

3.(1 6awn) Haﬁ)mfe BEPHOE PABEHCTBO

in1=" 1% 1)== in(?)==1
a) arcsin 1= 16) arccos —313) arctg(-1) = 4r) arcsin (2)- -

4.(1 6anan) Haiinure sin a, ecomu cos a = 0,6, 270° <a < 360°

[To rpaduxy QyHKIINH, H300pAKEHHOMY Ha PUCYHKE , YKAKUTE 00JIaCTh ONPEICTICHUS U
MHO’KECTBO 3HAUCHUN (YHKIIHH:

I |'; .'!U:'!..| I
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5.(1 6anu) Pemure ypaBHenue 2ctgx - 2 =0

43.55
203

6.(1 6amu1) HailinuTe 3HaueHUE BHIPAXKECHUS

7.(1 6ana) Pemure HepaBeHCTBoZX+5 > 16.
8.(1 6ana) Haiinure kopens ypaBHeHus logy(1 — x) = 3.

9.(1 6aau) Hatigure cos 300°.

10.(1 6an1) Touku A u B pacrnosioxxeHsl 10 OHY CTOpOHY OT mtockocTd X .AC u B/l-nepneHankymspbl
Ha 3Ty ockoctb. AC=12, BJI=18,C/I=8. Haitnute AB.

11.(1 6am) Ilo rpaduky, n300pakeHHOMY Ha PUCYHKE, OTPEICIUTE, HA KAKOM ITPOMEKYTKE
MIPOM3BOIHAS TAHHOUW (PYHKIIMH TTOJIOKUTETbHA

y=f) y T

12.(1 6a/u1) B mpsiMoyroJibHOM MapajuiesienuIeie CTOPOHbBI OCHOBaHUS paBHBI 12 cM u 5 cMm. J[uaronans
napajulenenurnena oopasyer ¢ MIOCKOCTbI0 ocHoBaHus yron B 459, Haiinure 60koBoe pedpo
napaJiesienuesa.

13.(1 6a1) Jlans Bexropuia{l, —2,7}, ¢{8,4,0}. Haiiiure KoOpAMHATBI BEKTOPOB
a+¢;a-=<c.

Yacrs 2. [IpeacraBbTe pa3BepHyTOE PelIeHUE:
14.(2 6amna) Haiiure npomesxyTku yobiBanus Gynkuun y = 2x3 — 3x% — 12x

15.(2 6aana) buner Ha aBToOyC ctouT 15 py6. Kakoe makcumManbHOE ynciio Ouse-
TOB MOXKHO Oynet kynuth Ha 100 py6. nmocine noBeleHus 1eHs! ouera Ha 20%.

16.(26anna)Pemte ypaBHeHuE 3 x =9

17.(2 6anna) B knetke cuaeno 2 6enbix, 6 cepbiX U 7 4EPHBIX XOMIUKOB. KakoBa BeposSTHOCTH
BBITAIIUTh HAYTaJ CEPOT0 XOMSYKa?

18.(3 6an1a) Haiitu 00beM Tena Moy4eHHbIN OT BpallleHUs! IPSIMOYTOJIbHOTO TPEYroJIbHUKA ¢ KaTeTaMu
3cM 1 4cM BOKPYT OOJIBILETo U3 KaTeToB.

19.(3 6aana) K rpaduxy Qpynxiuu y = 2x2 — 2x + 1 npoBesieHa KacaTenbHasi C yrIOBBIM
ko3 duurentom 2. Haligure KoopIMHATHI TOUKU KaCaHMUS.

20.(3 6ass1a) Beruncaure miomaab GUrypbl, orpaHu4eHHON rpaduKkoM (GyHKIUN
y =4 - x? u ocklo abeuuce

IIpenoxaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBINA BUJIET Ne 9 YTBEPXAIO
cunenuaiasHoct 34.02.01 MareMaTHKa 3aMecTUTED

CectpuHCcKoO€ €710 TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U I'pynmna no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH (OMK)
« » 2020 r. .
[Ipencenarens IIMK H.H.Tynukosa
« » 2020
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, reoMeTpuu. Yacth 1 comepkut 13 3amanuii ¢ KpaTKUM pelIeHUuEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIILHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 8 2
1.(16ana) Haiiqute 3HaueHne BEIpOXKCHUS T3t 1

2. (1 6am) [Ipu kakoM 3HaUYEHUM X PYHKLUS NPUHUMAET OTpULIATEIbHbIC 3HAUCHUS?

s

3. (1 6a/ur) ) Haiigute BepHOE paBEHCTBO

in1=" 1.7 1)="= in(2 ==
a) arcsin 1= 26) arccos; —413) arctg(-1) = 4r) arcsin ( . ) = p
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4.(1 6aan) Pemure ypaBHeHue 2tgx - 2 =0
5.(1 6ana) Haiinure tg a, ecnu ctg a = - -%, 90° <a<180°

6
6.(10 Haii —
(1 6ana) HaiiguTe 3HaueHUE BbIPAKEHUS V)
7.(1 6ana) Pemure HepaBeHCT1303X+5 <0.
8.(1 6amn) Beraucnute log, 4 - log, 10 +log, 5
9.(1 6aau) Hatigure cos 480°.
10.(1 6amn) B paBHoOGenpennom tpeyroiabauke ABC ocnoBanne BC=16cMm, 6okoBast ctopona 10cm. M3
BepIIMHBI A npoBesieH oTpe3ok AJl=12cm nepnenaukyaspHbii miockoctu TpeyronbHuka ABC. Haiinure
paccrosaue ot Touku /1 1o croponst BC.
11.(1 6as1) Haiigure npousBoanyio Gpynkuuu y = x* + 3x2 —4x + 5
12.(1 6a/1) B npsiMmoyrosibHOM TapajuiesienuIie/ie OCHOBaHMs paBHbI 3 U 4 cM. Jlnaronaib

napajiCICrmIicaia 06pa3yeT C INIOCKOCTBIO OCHOBAHUA YI'OJI B 600 Haiigure quaronanb
napajjiejacnuicaa.

13.(1 6an) Haiiniure KoOpMHATHI BEKTOPA AB ,ecan A(2,-5,9) u B(1,0,5).

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6ana) Haiture npomesxyTku yobiBanus pynkuun y = x3 + 6x2 + 9x

15.(2 6aana)B Havane roga yrciio aOOHEHTOB TeaehOHHOW KoMnaHuu cocTaBmiio 400 ThIC. YEIIOBEK , a B

KOHIIe rojia ux ctayno 480 Teic. yenmoBek. Ha cKoJIbKO MPOIEHTOB YBETUYMIOCH 32 TOJ] YUCII0 a0OHEHTOB
ATON KOMIAHUU?

16.(2 6anna) Pemvre ypaBHeHnev3 + 3x = x+ 1

17.(2 6anana) Ha kHI>KHOM MOJIKE BBICTaBJIEHA XY0KECTBEHHAs JINTepaTypa: 3 TOMa MPOU3BEACHUM A.
C. Ilymxkuna, 5 TomoB A. I1. YexoBa 1 7 KHUT coBpeMeHHOH no33un. KakoBa BEpOsSTHOCTh TOTO, YTO
Hayraj B3sTas kaura Oynet TomoM A. C. [Tymkuna?

18.(3 0anna) BeruncauTh NOBEPXHOCTD MPAaBUIBHON YETHIPEXYTOJIBHOM PU3MBI € CTOPOHON OCHOBaHUS
10 cm u BbIcOTOI 20 CM.

19.(3 6anna) Haiinute yrinoBoit ko3 pUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 3x% + 1 B Touke X=1

20.(3 6a1a) Beraucinre miomanas GUrypsl, OrpaHHHeHHON rpadukoM GyHKIHH Y = 3X°, IPSIMBIME X =
1, X =2 u ocer0 abcImce

IIpenogaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHALIMOHHbIN VYTBEPXIAIO
BUJIET Ne 10 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, reomeTpuu. Yacth 1 comepxkut 13 3amaHuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ann) Haiinure 3HaUeHUE BBIPAKEHUS

0,6:2,8

2.(1 6ann) Haiinute npomMexyTKu Bo3pacTaHus U YObIBaHUS (PYHKIINU.

3. (1 6amn) Haiigute BEpHOE paBEHCTBO

a) arcsin 1= 76) arccos% =2g) arctg(-1) = 7r) arcsin (‘/2—5) ==

T
3
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4.(1 6ana) Pemure ypaBHenune COSX - 1=0

5.(16anum) Haiinure cos a, ecim sin a = -0,8, 180° <a <270°.

72:23
142

6.(16aau1) Haiinure 3HaueHMe BhIpAKEHUS

7.(1 6ana) Pemmre HepaBeHCTBOSX'3 > 25.

8.(1 6amn) Beramcnure log, 8 - log, 5 +log, 10

9.(1 6as1) YrpocTure BepakeHue Sin’X+cos?x+ctg?x

10.(1 6amn) Otpesok pmHOM 18 cM nepecekaeT miockocTh. KOHIIbI €ro HaxoAsaTCs Ha paccTOIHUU 4 ud
CM OT IJIOCKOCTH. Haiiaute yroa Mexay JaHHBIM OTPE3KOM U ITIOCKOCTBIO.
11.(1 6asn) . Haiigure npousBoanyio Gpynkuuu y = 3x2 + 5x + 4

12.(1 6as1) ) Yron mexy obpasyromeii u ocbio konyca pasen30°, o6pasyromas pasHa 6 cm. Haiiure
IUIOIIA b OOKOBOM MOBEPXHOCTH KOHYCA.

- -

13.(1 6asu1) Haiigure KoOpAMHATLI BEKTOPOBAd U U I;, ecim: a=31+2j-5k, b= -21+j -

&

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelIeHUE:
14.(2 6anna) Haiinure mpoMexyTku yObiBaHUSI QYHKIIUH Y = x*-8x%+5.

15.(2 6anna) ) K 300 r pactBopa, copepxaiero 60% conu, nodasunu 200 r pacTBopa, ColepsKaIiero
50% Toit xe comu. CKOJIBKO MPOIIEHTOB COJIM COJIEP>KUTCS B TIOJYYUBIIIEMCS pacTBope?

16.(2 0anna) Pemure ypaBHeHnevV2 — X = X + 4

17.(2 6anna) B Barone anexktpuuku u3 20 naccaxxupoB 3 — 0e30unetnsie. KoHTponép mpoBepu Ouiet y
OJTHOTO M3 MAacCaXUPOB Hayaauy. Haiinure BEpOsSATHOCTH TOTO, YTO ATOT MACCAKUP HE UMEET Ouiera.

18.(3 6an1a)llo ctopone ocHoBaHus 8 U arodeme 26 HallAUTE TIIONIA/b OTHON MOBEPXHOCTH
IIPaBUJILHOM YETHIPEXYTOJIbHON MMPAMHU/IBI.

19.(3 6anna) Haiinute yrioBoit ko3 PUIMEHT KacaTenbHOU, MPOBEACHHON K TpaduKy QyHKIIHH
y = 2x3 4+ 5x2 + 1 B Touke X= -1

20.(3 6anua) Beruucnure miomans GUrypsl, OrpaHUYEeHHON JTUHUSMHU
y=x2+1y=0 x=-1 x=2

IIpenoxaBarein: A.A.bakuposa

76



OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHbIX U

MAaTEMATUYCCKUX AUCHUILINH

« » 2020 r.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAIIMOHHBIN VYTBEPXIAIO
BUJIET Ne 11 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJISI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6amn) ) Haiiqure 3HaYeHUE BBIPAKCHUS (E + g) - 90

2. (1 6an) Ilo rpaduxy pyHKIMH, N300paKEHHOMY Ha PUCYHKE , YKaXKUTE 00J1aCTh ONpesieIeHusl U
MHO’KECTBO 3HAUEHUN (YHKIIMH:

f f
y = f(x)

) AR

sy

AV

5

3.(1 6amur) ) Haiinure BepHOE PaBEHCTBO

a) arcsin 1= -6) arccos% =%B) arctg(-1) = Zr) arcsin (g) =

T
4

4.(1 6ann) Pemmre ypaBuenne 2cC0SX - 1 =0
5.(1 6anum) Haiinure cos a, ecnu sin a = -0,6, 270° < a <360°.
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(3v5)°
15

6.(1 6ann) ) Haiinute 3Ha4YE€HHUE BBIPAKEHUS

7.(1 6ana) Pemmte HepaBeHCTBO7X'3 > 49,

8.(1 6amn) Beramcnure log,; 7 + log,; 15 —log,, 5
9.(1 6amm) Jlokasats ToxaecTBO 1+SiN2X=(sinx + cosx)?

10.(1 6am) 13 Bepmmubl A nipsmoyrosibHuka ABC/I k ero miaockoctu npoBeieH neprneHaukyisip AM.
Boruncnute MHY 3TOro neprnesaukyispa, ecau MB=16 cm, MC=20cm, M/I=15cm.

11.(1 6an) [lo rpaduky, n300pakeHHOMY Ha PUCYHKE, OIIPEeNIUTE, Ha KAKOM IIPOMEKYTKE
IIPOU3BO/IHAS JaHHOM (PYHKLIUH [10JIOKUTEIbHA

y=f(x) y

12.(1 6amn)Haitnure o6bem KOHYca, eciu oOpa3yroiias KoHyca paBHa 13 cM, BbICOTa ScMm.
13.(1 6asu1) Haiigure KoopaMHaTLl BEKTOpAd U U B, €CIIN: &:2T+2j)-5§, b= -2T+4j’-3E

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6an1a) Haiture HauMenbiee 3Hauenue GyHKIuKM y = x2 + 6x — 4 Ha otpeske [-4; 0]

15.(2 6anna) CKoIbKO KUJIOTPaMMOB Kpacku MoTpedyeTcs it MOKPacKu CTeH KaOWHeTa , €CIIH ero
JutHa 8M, muprHa 6M, a BeicoTa okpamuBanus 1,5m? Pacxon kpacku-300r Ha M2,

16.(2 6asa) Haiinure kopens ypaBHenns 3-2° ° = 24

17.(2 6anna) Manbuuk Opocaet urpaibHbId KyOuk. KakoBa BEpOSTHOCTH TOTO, YTO YHCIIO BBHITTABIIMX
OUYKOB OyAeT 4€THBIM?
18.(3 6amma)HaiiTi ONHYIO MOBEPXHOCTh IMJIMHIPA C PAIUYCOM 3 CM H BBICOTO# 15 cMm
19.(3 6ana) Haiigute yrinoBoii koapGuIUEHT KacaTeabHOW, TPOBEACHHON K rpaduKy G yHKIUU
y = 3x? + 6x — 1 B Touke X= -2
20.(3 6asasa) Beruncaure miomaas GUrypbl, OrpaHHYeHHON JTMHUAMEI
v=x*+1, v =20, x =0, X =2

IIpenogaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOAUYECKONH KOMUCCHEUN 3K3AMEHAIIMOHHBIN VYTBEPXIAIO
cnenuansHoctu 34.02.01 BWJIET Ne 11 3aMecTUTEIb

CectpuHCcKoO€ €710 MaTeMaTHhKa TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH I'pynna (OMK)
« » 2020 r. .
[Ipencenarens IIMK H.H.Tynukosa
« » 2020
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJISI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 13 11 4
1.(1 6ana) Haitnute 3HaueHUE BBIPAKEHUS (5 — %) ' 1E

2. (1 6asn) HaiiguTe npoMeXyTKH BO3pacTaHUs U yObIBaHUS (QYHKIUH.

3.(1 6amn) ) Halinute BepHOE paBEeHCTBO

in1=" 1.7 =T in(2 ==
a) arcsin 1= 46) arccos; —ZB) arctgl= 4r) arcsin ( . ) = p

4.(1 6a;11) Pemnte ypaBHenne 2C0SX - /3 =0
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5.(1 6ana) Haiigure tg a, ecnu sin a = -0,6, 270° < a <360°.
6.(1 6an1) ) Haiinure xopeHs ypaBHeHus V5x + 74 = 8

7.(1 6asmn) Haiinure kopens ypasHenns 3~ ° = 27
8.(1 6an1) Haiigure Kopens ypaBHeHus logy (x-1) = 3.

9.(1 6amm) Jlokasath TOxkAECTBO 1- SIN2X=(sinx — cosx)?

10.(1 6amn) Toukn Au BpacnosoxeHsl 1o 0Hy cTopoHy Iuiockoctd X. AC u B/l — neprnenaukynspsl Ha
3Ty ockoctb. AB=20cMm, BJI=15¢cm. Haiinute paccrosuue mexay toukamu C u [l

11.(1 6an) [o rpaduky, n300pakeHHOMY Ha PUCYHKE, OIIPEEeIIUTE, Ha KAKOM IIPOMEKYTKE
IIPOM3BO/IHAS JaHHOM (YHKLIUH OTpULATEIbHA

y=f(x) vy

12.(1 6asn) Halitu auaronans 1 00beM MPSIMOYTOJIBHOTO NapaJuIeIenueia, €CIIU €r0 U3MEPEHUS PaBHbI
8cM,9cmu 12 cm

13.(1 6ann) Haiinure KOOpIMHATHI BeKTopa,ﬁ ecim A(2,—4,9) u B(1,3,5).
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6an1a) Haiture nanGonbiuee 3Hauenue GyHkuun y = x2 — x — 2 Ha otpeske [0; 2]

15.(2 6an1a) CkonbKO MOHAA00UTCS KPACKU, YTOOBI TOKPACUTh OAK LMIMHAPUYECKOH (popMBI ¢
JMaMeTPOM OCHOBAHHUS 2 M U BBICOTOM 3M, €cli Ha OAMH KBaJpaTHBINA MeTp pacxonyerca 200 rp kpacku?

16.(2 6anna)Pemure HepaBeHcTBO log, (2x — 1) < 3
17.(2 6aana) bpocatot urpaibpHyro KocTh. KakoBa BEpOATHOCTB, YTO BBITIAJET YUCIO OYKOB KpaTHOE 37

18.(3 6aaaa)Bricota konyca h=10, o6pasyromias L=12, a paauyc ocHoBanus R=5cm.Haiitu oy
MOBEPXHOCTh

19.(3 6anna) Haiinute yrinoBoit ko3 pUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 4x% — 15x — 6 B Touke X=2.

20.(3 6asu1a) Berauciure miomaas GUIyps, OrpaHHYEHHON TpadukoM GyHKIHH Y = 3X°, HPSMBIMH

X=2,X=4 1 0cbI0 a0CIIHCC
IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOINYECKON KOMUCCUEH 3K3AMEHAIIMOHHBIN YTBEPXAIO
cnenuansHoctu 34.02.01 BUWJIET Ne 12 3aMecTUTEIb

CectpuHCcKoO€ €710 MaTeMaTHhKa TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH I'pynna (OMK)
« » 2020 r. .
[Ipencenarens IIMK H.H.Tynukosa
« » 2020
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun oneHku

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ann) Haligure 3HaueHue BBIPAKEHUS (% — l) - 45

3

2. (1 6ann) Ilo rpaduxy GyHKIMH, N300paKEHHOMY HAa PUCYHKE , YKaXKUTE 001aCTh ONpeaeICHHs
GyHKIUH:

Y y=f(z)

Ja

P /
/

T)
N1/ \ !/

3. (1 6amn) Haiinute BepHOE paBEHCTBO

in1=" 1.7 -z in(2 ==
a) arcsin 1= 46) arccos; —613) arctgl = 4r) arcsin ( . ) = .

4.(1 6amn) Pemmre ypaBHeHne 2Sin2x =2
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5.(1 6ana) Haiiaure ctga, ecium cos a =-0,6 m 90° <a < 180°

23-3%

6.(1 6anua) Haiinure 3HaueHUE BhIPAKEHUS p
7. (1 6amn) Peumnre HepaenctBol1’™ < 121.MecTo Aas GopMyIbL.
8. .(1 6anm) Haiinure xopenb ypaBHeHus logs(1 — 2x) = 3.MecTo a5 $opmMyJibl.

9.(1 6as1) YHpocTHTe BhIpaKeHHe Sin?X+cosx+tg?x

10.(1 6asmn) U3 Touku A onyuieH neprneHAUKyIsap AO K IIIOCKOCTU X U NPOBEIEHbl HakJIOHHbIE AB=17
n AC=10, OB=15. Haigure OC.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICITUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BOIHAS TAHHON (YHKIIMH OTpHUIATEIIbHA

y=f(x) vy

4/2 \0\_2

12.(1 6aq) Ilap paguyca 41 1M nepeceyeH MIOCKOCThIO, HAXOAAMICHCS HA pacCTOSHUU 9 IM OT LIEHTpA.
Haiigure miomans ceueHusI.

13. (1 6ama)/lans! BexTopeid{1, —2,73, B{O, —7,8}.Haiigure KOOpAUHATHI BEKTOPOB
a+b; d—b.
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelIeHUE:

14.(2 6amna) Haiiure npomeskyTku yobiBanus Gynkuun y = 2x3 — 3x% — 12x

15.(2 6anna) bunet Ha aBrodyc crout 15 py6. Kakoe makcumanbHoe 4ncio ouiie-
TOB MOXKHO OyJer kynuth Ha 100 py6. mocine noBeleHus HeHsl Ounera Ha 20%.

16.(26anna)Pemte ypaBHeHuE 3 x =9

17.(2 6anna) B knetke cuaeno 2 6enbix, 6 cepbiX U 7 4EPHBIX XOMIYKOB. KakoBa BeposSTHOCTH
BBITAIIUTh HAYTaJ CEPOr0 XOMsUYKa?

18.(3 6ana)Haiitu 0o0beM Tena MoIyYeHHBIN OT BpallleHUsl IPSIMOYTOJIBHOTO TPEYToJIbHUKA C KaTeTaMu
3cM 1 4cM BOKPYT OOJIBILET0 U3 KaTeToB.

19.(3 6aana) K rpaduxy Qpynxiuu y = 2x2 — 2x + 1 npoBesieHa KacaTenbHas C yrIOBBIM
ko3 duurentom 2. Haligure KoopIuHATHI TOUKU KaCaHMUS.

20.(3 6assa) Beruncaure miomanb GUrypbl, orpaHn4eHHON rpadukoM GyHKIHUN
y =4 - x? u ocklo abenuce

IIpenoxaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAIIMOHHBIN
BUWIET Ne 13
MaTeMaTukKa

I'pynna

VYTBEPXIAIO
3aMecTHUTEIb
TUPEKTOpa
mo YP CIIO
(OMK)

H.H.Tynukosa
« » 2020
r.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHalMoHHas paborta Bkioyaer 20 3amaHue 1o anrebpe M HadajgaMm aHaiu3a, KOMOWHATOPUKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CpeIHero (MOTHOro) obiero oOpa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKUM pPC€UHICHUEM:

. 7 1
1.(1 6ana) Haiinute 3Hauenue BeipakeHus: 1 i 5,6- >

2.(1 6amn) ) Ilo rpaduky dyHKIINH, H300pAKEHHOMY Ha PUCYHKE , YKKUTE 00JIaCTh OMPE/IeTICHUsT U

MHOYKECTBO 3HaU€HUH (YHKLIUU:

A

Bremvea

¥

3.(1 6awn) Haﬁ)mfe BEPHOE PABEHCTBO

in1=" 1% 1)== in(?)==1
a) arcsin 1= 16) arccos —313) arctg(-1) = 4r) arcsin (2)- -

4.(1 6ann) Haiioure sin a, ecm cos a = 0,6, 270° <a < 360°
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5.(1 6anu) Pemure ypaBHenue 2ctgx - 2 =0

43.55
203

6.(1 6amu1) HailinuTe 3HaueHUE BHIPAXKECHUS

7.(1 6ana) Pemure HepaBeHCTBoZX+5 > 16.
8.(1 6ana) Haiinure kopens ypaBHeHus logy(1 — x) = 3.

9.(1 6aau) Hatigure cos 300°.

10.(1 6an1) Touku A u B pacrnosioxxeHsl 10 OHY CTOpOHY OT mtockocTd X .AC u B/l-nepneHankymspbl
Ha 3Ty ockoctb. AC=12, BJI=18,C/I=8. Haitnute AB.

11.(1 6am) Ilo rpaduky, n300pakeHHOMY Ha PUCYHKE, OTPEICIUTE, HA KAKOM ITPOMEKYTKE
MIPOM3BOIHAS TAHHOUW (PYHKIIMH TTOJIOKUTETbHA

y=f) y T

12.(1 6a/u1) B ipsiMOyroJIbHOM TapajuieNienuIie/ie CTOPOHbI OCHOBaHUs paBHbI 12 cM u 5 cM. Jlnaronasnb
napajulenenurnena oopasyer ¢ MIOCKOCTbI0 ocHoBaHus yron B 459, Haiinure 60koBoe pedpo
napajuiesienumne/a.

13.(1 6a1) Jlans Bexropuia{l, —2,7}, ¢{8,4,0}. Haiiiure KoOpAMHATBI BEKTOPOB
a+c¢;d—=¢.

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:

14.(2 6aana) Haiiaure npomesxyTku BospacTanus Gynkuun y = x* — 8x2 + 3

15.(2 6anna) K 200 r pactBopa, conepxkaiiero 60% conu, nodasunu 300 r pactBopa, coaepxaiero 50%
TOM k€ conu. CKOJIBKO MPOLEHTOB COJIM COJIEP>KUTCS B TIOJyYUBLIEMCS pacTBOpe?

16.(2 6anna) Pemure ypaBHennev3 + x = x + 1

17.(2 6anaa) ) B caay penimig mocauTh CaKEHIbI TPYII, AOPUKOCOB | SI0JIOHb, COOTBETCTBEHHO 5, 7 1 3
mTykd. YeMy paBHA BEpOSTHOCTh BHIOpATh HAyTaJl CakKeHeEIl SOIoHH?

18.(3 0anna)B npaBuiIbHON YETHIPEXYTOIBHON NUPAMU/IE TUIOIIA (b OCHOBAHUS PABHA 64cMm?, a GokoBoe
pebpo 9 cm. Onpenenute 00HEM TUPAMUIBL.

19.(3 6anna)K rpaduky dpynkuuu y = x2 — 11x + 1 npoBejieHa KacaTeabHas C YTIIOBBIM
kod(ppurnmentom 3. Halimure KOOpIMHATHI TOUYKH KaCaHUSI.

20.(3 6asna) Berumciure miomans (GUrypsl, orpaHudeHHol rpadukoM ¢ynkmuu Y =1 - x2 u ocklo

abcrmcc

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiapHoct 34.02.01
CectpuHCcKO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH)
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHALIMOHHbIN YTBEPXJAIO
BUJIET Ne 14 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus st 00yqyaromuxcst

Ok3ameHalMoHHas pabora Bkiatoyaer 20 3amaHue 1o anredpe M HavalaMm aHajin3a, KOMOMHATOPUKH,
CTaTUCTHUKE U TEOPUU BEPOSITHOCTH, reoMeTpun. Yactb 1 comepkut 13 3agaHuii ¢ KpaTKUM pelIeHUEM
(1-13), yacts 2 -7 3aganuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMUA JIJIsI
Kypca MaTeMaTHKHU CPETHEro (MOJIHOTr0) 0011ero oopasoBaHusl.

Kpurepun ouenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs OITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporIo) 22-26
«5»(0TIMYHO) 27-30

Bpems BbinosiHenus 3aganmii- 180 MunyT

Yacrthl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 8 2
1.(16ana) Haiiqute 3HaueHre BEIpOXKCHUS T3t 1

2. (1 6asn) [Ipu kakoMm 3HAYEHUU X PYHKIMS IPUHUMAET OTPULIATEIIbHbIE 3HAUEHUS?
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3. (1 6anu) ) Haiinure BepHOE PaBEHCTBO
V3
6

a) arcsin 1= %6) arccos% :%B) arctg(-1) = %r) arcsin (g) =

4.(1 6aan) Pemmwmre ypaBuenue 2tgx - 2 =0
5.(1 6ana) Haiinure tg a, eciu ctg a = - -%, 90° <a<180°

6
6.(10 Haii —
(1 6ann) Haiigute 3HaueHUE BBIPAKEHUS )
7.(1 6ana) Pemure HepaBeHCTBo3X+5 <9.
8.(1 6ayn) Beruucnute log, 4 - log, 10 +log, 5
9.(1 6aau) Hatigure cos 480°.
10.(1 6amn) B paBHoOGenpennom tpeyroiabauke ABC ocHoBanue BC=16c¢M, 6okoBas ctopona 10cm. U3
BepIIMHBI A npoBeieH oTpe3ok AJl=12cm nepnenaukyaspHbii miockoctu TpeyronbHuka ABC. Haiinure
paccrosaue ot Touku /1 no croponst BC.
11.(1 6am1) Haiiure npoussoanyio pynkuun y = x* + 3x2 — 4x + 5
12.(1 6a/u1) B npsimoyrosibHOM TapajuiesienuIe/ie OCHOBaHUs paBHbI 3 U 4 cM. J{luaroHanib

napajiiCCIrmIicaa o6pa3yeT C INIOCKOCTBIO OCHOBAHUA YI'OJI B 600 Haiigure quaronanb
mapajjiICCIutIicaa.

13.(1 6an) Haiiinre KoOpIMHATHI BEKTOpA AB ,ecan A(2,-5,9) u B(1,0,5).
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aa) Haiizmre mpoMexyTkn yObIBaHus QyHKIHH Y = X -8X+5,

15.(2 6aana) ) K 300 r pactBopa, coaepsxkamiero 60% conu, nodasmim 200 T pacTBOpa, COAEPKAIIETO
50% Toii xe conu. CKOIBKO MPOIIEHTOB COJIM COJIEPKUTCS B TIOMyYUBIIEMCS pacTBOpe?

16.(2 6aana) Pemurte ypaBHeHUEV2 — X = X + 4

17.(2 6anna) B Barone snextpuuku u3 20 naccaxxupon 3 — 6e36uierHsie. KonTponép nposepui Ouier y
OJTHOTO U3 MacCaKUpoB Hayaady. Haliure BeposTHOCTH TOTO, YTO ITOT MACCAXKUP HE UMEET OMIeTa.

18.(3 6aana))llo ctopone ocHoBanus 8 u anodeme 26 HAMAUTE TIITOIA b TTOJIHONW TOBEPXHOCTH
MPABHJIbHOM YETHIPEXYTOIbHON MTUPAMU/IBL.

19.(3 6ana) Haiigute yrinoBoii koapGUIUEHT KacaTeabHOW, TPOBEAECHHON K rpaduKy G yHKIUU
y = 2x3 4+ 5x2? + 1 B Touke X= -1

20.(3 6anma) Beruncnure miomans GUTrypsl, OrpaHUYEHHOHN JTHHUSMA

y=x2+1y=0 x=-1 x=2

IIpenogaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHALIMOHHbIN VYTBEPXIAIO
BUJIET Ne 15 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, reomeTpuu. Yacth 1 comepxkut 13 3amaHuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ann) Haiinure 3HaUeHUE BBIPAKEHUS

0,6:2,8

2.(1 6ann) Haiinute npomMexyTKu Bo3pacTaHus U YObIBaHUS (PYHKIINU.

3. (1 6amn) Haiigute BEpHOE paBEHCTBO

a) arcsin 1= 76) arccos% =2g) arctg(-1) = 7r) arcsin (‘/2—5) ==

T
3
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4.(1 6ana) Pemure ypaBHenune COSX - 1=0

5.(16anum) Haiinure cos a, ecim sin a = -0,8, 180° <a <270°.

7223

6.(10an1) Haiinure 3HaueHUE BbIPAXKEHUS T

7.(1 6an) Pemure HepatBeHCTBOSX'3 > 25.

8.(1 6amn) Boruucnure log, 8 - log, 5 +log, 10

9.(1 6a;11) YIIpoCTUTE BRIpAKEHUE SinZX+cos?X+ctg?x
p p g

10.(1 6amn) Otpesok anuHoM 18 cM nepecekaeT miIockocThb. KOHIIBI €ro HaxoAsITCs Ha paccTossHUU 4 uS
CM OT IUIOCKOCTU. Haliaure yron Mex1y TaHHBIM OTPE3KOM H IUIOCKOCTHIO.

11.(1 6asn) . Haiigure npousBoanyio Gpynkuuu y = 3x2 + 5x + 4

12.(1 6am1) ) Yron mexty obpasyromeii u ocbio konyca pasen30°, o6pasyromas pasHa 6 cm. Haiiure
IUTIOIIAb OOKOBOH MOBEPXHOCTH KOHYCA.

- o

13.(1 6au11) HaiijiuTe KoOpAMHATEI BeKTOPOBAd 1 U b, ecu: A=31+2]-5k, b= -21+] -

=

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aana) Haiiaure npomesxyTku yobiBanus GyHKIMU y = x> + 6x2 + 9x
15.(2 6aana)B Havane roga yrciio abOHEHTOB TeaedOHHOW KoMnaHuu cocTaBmiio 400 ThIC. YEIIOBEK , a B

KOHIIe roj1a ux ctayo 480 Teic. yemoBek. Ha cKoJIbKO MPOIEHTOB YBETUYHIIOCH 32 TOJl YUCI0 a0OHEHTOB
ATON KOMIaHUU?

16.(2 6anna) Pemvte ypaBHeHnev3 + 3x = x+ 1

17.(2 6anna) Ha kHM>KHOM MOJIKE BBICTaBJIEHA XY0KECTBEHHAs JINTEpaTypa: 3 TOMa MPOU3BEACHUM A.
C. IlymkuHa, 5 TomoB A. I1. YexoBa 1 7 KHUT coBpeMeHHOH 1no33un. KakoBa BEpOsSTHOCTH TOTO, YTO
Hayraj B3sTas kuura Oynet Tomom A. C. [lymkuna?

18.(3 0anna) BeruncauTh NOBEPXHOCTh MPAaBUIBHON YETHIPEXYTOJIBHOM PU3MBI € CTOPOHON OCHOBaHUS
10 cm u BbIcOTOI 20 cM.

19.(3 6anna) Haiinute yrinoBoit ko3 pUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 3x% + 1 B Touke X=1

20.(3 6a1a) Beraucinre miomanas GUrypsl, OrpaHHeHHON TpabukoM GyHKIMH Y = 3X°, IPSIMBIME X =
1, X =2 u ocer0 abcIyce

IIpenogaBareiib: A.A.Bakuposa

88



OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiapHoct 34.02.01
CectpuHCcKO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH)
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAIIMOHHBIN VYTBEPXIAIO
BUJIET Ne 16 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus st 00yqyaromuxcst

DOk3aMeHaoHHas padora Brimoudaer 20 3amaHue 1o anreOpe M HavajiaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTHUKE U TEOPUHU BEPOSITHOCTH, reoMeTpun. Yactb 1 conepxut 13 3agaHuii ¢ KpaTKUM peleHHeM
(1-13), yacts 2 -7 3aganuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMUA JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun ouenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs OITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporIo) 22-26
«5»(0TIMYHO) 27-30

Bpems BbinosiHenus 3aganmii- 180 MunyT

Yacrthl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

5 9

1.(1 6amn) ) Haiiqure 3HaYeHUE BBIPAKCHUS (E + §) 90

2. (1 6aau) Ilo rpaduxy GyHKIIMH, H300pAKEHHOMY Ha PUCYHKE , YKOKUTE 00J1aCTh ONpEIeTIeHUsT U
MHO’KECTBO 3HAUCHUN (YHKIIHH:

?

f f
y=flx

e’

) M

3.(1 6asn) ) Haligure BepHOE paBEHCTBO
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A
4

a) arcsin 1= 16) arccos; =¢) arctg(-1) = 3r) arcsin (g) -

4.(1 6amn) Pemure ypaBHeHue 2C0SX - 1 =0
5.(1 6ana) Haiigure cos a, ecau sin a =-0,6, 270° < a <360°.

2
6.(1 6aau1) ) Haiinure 3HaueHue BhIpaKEHUS GY¥5)

7.(1 6ann) Peumre HepaBencTBo7 > > 49,
8.(1 6amn) Boruucnute log,; 7 + log,q 15 —log,1 5
9.(1 6amm) Jlokasats ToxAecTBO 1+SiN2X=(sinx + cosx)?

10.(1 6am) 13 Bepmmubl A nipsmoyrosibHuka ABC/I k ero miuockoctu npoBeieH nepneHaukyisip AM.
Boruncnute MHY 3TOro neprnesaukyispa, ecau MB=16 cm, MC=20cm, M/I=15cm.

11.(1 6an) [o rpaduky, n300pakeHHOMY Ha PUCYHKE, OIIPEEeNIUTE, Ha KAKOM IIPOMEKYTKE
IIPOU3BO/IHAS TAHHON (PYHKLIUH [10JIOKUTEIbHA

y=f(x) y

»
Ll

-é\‘/()z 6 X

12.(1 6amn)Haitnure o6beM KoHYca, eciu oOpa3yroiiasl KoHyca paBHa 13 cM, BbICOTa ScMm.
13.(1 6asu1) Haiigure KoopaMHATLI BEKTOpAd U U B, eCIIU: &:2T+2j)-5§, b= -2T+4j’-3E
Yacrs 2. [IpeacraBbTe pasBepHyTOE PelIeHUE:

14.(2 6amna) Haiiure nanGonbiuee 3Hauenre GyHKIUKM Yy = x2 — x — 2 Ha otpeske [0; 2]

15.(2 6ana) CxonbKo NOHAJOOUTCS KPacku, YTOOBI MOKPACUTh 0aK HUIMHIPUYECKON (POPMBI €
JMaMETPOM OCHOBAHHMS 2 M U BBICOTOM 3M, €CIIM Ha OAMH KBaApaTHbINA MeTp pacxonyerca 200 rp kpacku?

16.(2 6anna)Pemnre HepaBeHcTBo log, (2x — 1) < 3
17.(2 6anna) bpocarot urpanpHyro KocTb. KakoBa BEpOSITHOCTB, UTO BBINA/IET YUCIO OYKOB KpaTHOE 37

18.(3 6asa)Beicota xonyca h=10, obpasyromas L=12, a paguyc ocHoBanust R=5cm.Haiiti nonuyo
MTOBEPXHOCTh

19.(3 6anna) Haiigute yrinoBoii koapuIUMEHT KacaTeabHOW, TPOBEAECHHON K rpaduKy G yHKIUU
y = x3 + 4x? — 15x — 6 B Touke X=2.

20.(3 6as1a) Beraucinre miomaas GUIypsI, OrpaHHYeHHON rpadukoM GyHKIHH Y = 3X*, IPSIMBIMA
X =2,X=4 u ocbto abcuuce

IIpenogaBareiib: A.A.Bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOAUYECKONH KOMUCCHEUN 3K3AMEHAIIMOHHBIN VYTBEPXIAIO
cnenuansHoctu 34.02.01 BWJIET Ne 17 3aMecTUTEIb

CectpuHCcKoO€ €710 MaTeMaTHhKa TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH I'pynna (OMK)
« » 2020 r. .
[Ipencenarens IIMK H.H.Tynukosa
« » 2020
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun oneHku

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 13 11 4
1.(1 6ana) Haitnute 3HaueHUE BBIPAKEHUS (5 — %) ' 1E

2. (1 6asn) HaiiguTe npoMeXyTKH BO3pacTaHUs U yObIBaHUS (QYHKIUH.

3.(1 6asn) ) Halinute BepHOE paBEHCTBO

in1=" 1.7 =T in(2 ==
a) arcsin 1= 46) arccos; —ZB) arctgl= 4r) arcsin ( . ) = p

4.(1 6a;11) Pemnte ypaBHenne 2C0SX - /3 =0
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5.(1 6ana) Haiigure tg a, ecnu sin a = -0,6, 270° < a <360°.
6.(1 6an1) ) Haiinure xopeHs ypaBHeHus V5x + 74 = 8

7.(1 6amn) Haiinure kopens ypasHenns 3~ ° = 27
8.(1 6ana) Haiinure xopenb ypaBHeHus logy (x-1) = 3.

9.(1 6amm) Jlokazath TOxkAECTBO 1- SIN2X=(sinx — cosx)?

10.(1 6amn) Touku A n BpacnosnosxeHnsl 1o ogHy cTopoHy miockoctd <. AC u B/l — neprneHauKyaspsl
Ha 3Ty mockocTs. AB=20cMm, AC=27, B/I=15cm. Haiigute paccrosinue mexay toukamu C u /.

11.(1 6an) [o rpaduky, n300pakeHHOMY Ha PUCYHKE, OIIPEEeNIUTE, Ha KAKOM IIPOMEKYTKE
IIPOU3BO/IHAS JaHHOM (DYHKLIUHU OTpULATEIbHA

y=f(x) vy

12.(1 6an1) Haiita nuaronans v 00beM IPSIMOYTOJIBHOTO MapajuiesenuIeia, €M €ro H3MEPEHHS PaBHbI
8cM,9cmu 12 cm

13.(1 6an) Haiinure KOOpIMHATHI BeKTopa,ﬁ ecim A(2,—4,9) u B(1,3,5).
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6anna) Haiiure HanMeHblee 3HaYeHne QYHKIMH y = x2 + 6x — 4 Ha otpeske [-4; 0]

15.(2 6anna) CkoabKO KUJIOTPaMMOB Kpacku MOTpedyeTcs i MOKPACKU CTeH KaOWHeTa , €CJIH ero
JutHa 8M, muprHa 6M, a BhicoTa okpamuBanus 1,5m? Pacxon kpacku-300r Ha M2,

16.(2 6asna) Haiinure kopens ypaBHenns 3-2° ° = 24

17.(2 6anma) Maspumk OpocaeT urpaibHblil KyOuk. KakoBa BEpOsITHOCTh TOTO, YTO YKCIIO BBIMABIIUX
OYKOB OyneT 4€THbIM?

18.(3 6anna)HaiiTi NOIHYO MOBEPXHOCTh LMJIMHIPA C PAJUycoM 3 €M U BBICOTOH 15 cm

19.(3 6an1a) Haiinute yrioBoii ko3 pUIMEHT KacaTelbHOU, MPOBEICHHOHN K rpauKy GyHKINN
y = 3x? + 6x — 1 B Touke X= -2

20.(3 6assna) Beruncaure miomaab GUrypbl, OrpaHHYEHHON JTMHUAMEI
y=x*+1, =0, x =0, X =2

IIpenogaBarein: A.A.bakuposa

92



OMK - crpykrypHoe noapazaenenue OpUIIC — ¢punuana Caml VIIC

PaccmoTpeno nukiioBoii DK3amMeH

METOANYECKOIl KOMHUCCHEN 3K3AMEHAHI/IOHHLII7[ YTBEPXJIALIO
cneruansaoctr 34.02.01 BUWIET Ne 18 3amecTuTeNb

CecTtpuHCKOE A€o MaTeMaTHKa IUpEeKTOpa
«EcTecTBEeHHOHAyUHBIX U o YP CIIO
MaTeMaTUYECKUX JAUCIUILIAHY I'pynma (OMK)
« » 2020 . -
IIpencenarens [IMK H.H.Tynukosa
« » 2020
A.B.IloptHOB I.

NucTpykuus 11 00y4aommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSATHOCTHU, reomeTpuu. Yacth 1 conepxkut 13 3agaHuil ¢ KpaTKUM peLICHHEM
(1-13), gacts 2 -7 3aganHuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJISI
Kypca MaTeMaTHKH CPeIHETO (ITOJTHOT0) 001ero oopa3oBaHusl.

Kputepun onenkn

Onenka Yucno 6a1moB, HEOOX0AUMOE JJISl TIOTYYEHUS OLCHKH
«3»(yIOBIETBOPUTEIHHO) 14-21
«4»(xopouio) 22-26
«5»(OTIUYHO) 27-30

Bpems BpinosiHenus 3axanuii- 180 MunyT

Yacrel. 3aga4n ¢ KPATKUM pelIeHHEM:

1.(1 6ana) Haiiqute 3HaueHre BRIPAKEHUS (S - %) 45

2. (1 6ann) Ilo rpaduky GyHKIHH, H300paKCHHOMY Ha PHCYHKE , YKOKUTE 00JIACTh ONPEACTICHUS
byHKIMH:
Y

y=f(=)
A
PN /
/
-3 1 -
| 0 8

3. (1 6aqu) Haiimure BepHOE paBEHCTBO
s

in1=" 1% = in?)==C
a) arcsin 1= 16) arccos —613) arctgl = 4r) arcsin (2 ) = 3

4.(1 6an) Pemnre ypaBHeHne 2Sin2x =2
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5.(1 6aun) Haiinure ctga, ecnu cos a = -0,6 m 90° <a < 180°

23-3%

6.(1 6ana) Haitnure 3HaueHue BbIpAXKEHUS =
7. (1 6amn) Peumnre HepaenctBol1’™ < 121.MecTo A5 GopMyIbL.
8. .(1 6anm) Haiinute xopenb ypaBHeHus logs(1l — 2x) = 3.MecTo a5 $opmMyJibl.

9.(1 6as11) YHpocTHTe BhIpaKeHHe Sin?X+cos?x+tg?x

10.(1 6amn) U3 Touku A onyueH neprneHAUKYIsp AO K IJIOCKOCTH X U NPOBEIEHbl HakJIOHHbIE AB=17
n AC=10, OB=15. Haigure OC.

11.(1 6asn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICITUTE, HA KAKOM ITPOMEKYTKE
MIPOM3BOIHAS JAHHON (YHKIIMH OTpHUIATEIIbHA

y=f(x) vy

4/ -2 \o\_z

12.(1 6an) Ilap paguyca 41 1M nepeceyeH MIOCKOCThIO, HAXOAAMICICS HA pacCTOSHUU 9 IM OT LIEHTpA.
Haiigure miomans ceueHusI.

13. (1 6ama)/lans! BexTopeid{1, —2,73, B{O, —7,8}.Haiigure KOOpAUHATEI BEKTOPOB
d+b; d—b.

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aana) Haiinure npomesxyTku yobiBanus pynkiuu y = 2x3 — 3x2 — 12x

15.(2 6an1a) buner Ha aBToOyc cTouT 15 pyd. Kakoe MakcumanbHoe yncio oue-
TOB MOXHO OyneT Kynuth Ha 100 py6. nocie noseleHus 1eHbl ouneta Ha 20%.

16.(26anaa)Pemure ypaBHeHHE 3 x =9

17.(2 6anna) B kierke cuneno 2 6enbix, 6 cepbix U 7 4€pHBIX XOMAYKOB. KakoBa BEpOsSTHOCTD
BBITAIIUTh HAYTa/l CEPOro XOMs4Ka?

18.(3 6anna)Haiitu 0o0beM Tenla MOTY4YEHHBIN OT BpallleHUs IPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTaMU
3cM 1 4cM BOKPYT OOJIBIIIETO U3 KaTETOB.

19.(3 6anna) K rpaduxy gpysximun y = 2x2 — 2x + 1 nposejieHa KacaTelbHas C yIIOBBIM
koa¢pdunmentom 2. Haliqute KoopiMHATHI TOUKU KaCaHUS.

20.(3 6aaua) Beruucnure miomane GUrypsl, orpaHideHHON rpadukoM QyHKIIUN

y =4 - x? u ochro abenuce

IIpenoxaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAIIMOHHBIN
BUWIET Ne 19
MaTeMaTukKa

I'pynna

VYTBEPXIAIO
3aMecTHUTEIb
TUPEKTOpa
mo YP CIIO
(OMK)

H.H.Tynukosa
« » 2020
r.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue 1o anreOpe W HadajgaMm aHaiu3a, KOMOMHATOPUKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKHU CpeIHEro (MOIHOro) obiiero oOpa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKUM pPC€UHICHUEM:

. 7 1
1.(1 6aau) Halinute 3HaueHNe BhIpaKEHUS 1 5 56" -

2.(1 6ana)) Ilo rpaduxy ¢pyHKIMH, ©300paKEHHOMY Ha PUCYHKE , YKaXKUTE 001aCTh ONpEaeNieHUs] U

MHOECTBO 3HAYCHUN (YHKIIUU:

A

I |'; .'!I_n:'!..| I

W

3.(1 6amn) Haﬁnnfe BEPHOE PABEHCTBO

a) arcsin 1= 76) arccos =<s) arctg(-1) = ) arcsin (\/2—5) ==

T
6

4.(1 6amaun) Haitnure sin a, ecmm cos a = 0,6, 270° <a < 360°

5.(1 6asn) Pemute ypaBHenue 2ctgx - 2 =0
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43,55

6.(1 6ana) Haiiaure 3HaYeHUE BBIPAKEHUS o5

7.(1 6am1) Pente HepaBencTo2™ " > 16.
8.(1 6an1) Haitnure kopens ypaBHeHus logy(1 — x) = 3.
9.(1 6ana) Haitaure cos 300°.

10.(1 6ana) Touku A u B pacnosioxkeHsl 1o 0JIHy CTOPOHY OT 11ockoctd X . AC u B/[-nieprnieHauKynspsl
Ha 3Ty wiockoctb. AC=12, BJI=18,C/I=8. Haitnute AB.

11.(1 6am) Ilo rpaduky, n300pakeHHOMY Ha PUCYHKE, OTPECTUTE, HA KAKOM ITPOMEKYTKE
MIPOM3BO/IHAS TAHHOUW (PYHKIIMH MOJIOKUTETbHA

4 \@\}\1/4 \x=

12.(1 6asu1) B npsiMOyrosibHOM NapajuieJenuIleie CTOPOHbI OCHOBaHUS paBHbI 12 cMm u 5 cMm. J(uaronans
napaenenuiena oopasyer ¢ IIOCKOCThIo ocHoBaHus yron B 45°. Haiiure GoxoBoe pe6po
napajuiesenunesa.

y=f(x) y

13.(1 6a1) Jlans Bexropeia{l, —2,7}, ¢{8,4,0}. Haiimure KoOpAMHATBI BEKTOPOB
a+¢;a-=<c.

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aana) Haiiaure npomesxyTku Bospactanus Gynkuuu y = x* — 8x2 + 3

15.(2 6anna) K 200 r pactBopa, conepxkariero 60% conu, nodasunu 300 r pactBopa, coaepxariero 50%
TOM k€ conu. CKOJIIBKO MPOLEHTOB COJIM COJIEPKUTCS B TIOJyYUBLIEMCS pacTBOpe?

16.(2 6anna) Pemure ypaBHenunev3 + x = x + 1

17.(2 6aaaa) ) B cany permim mocaauTh CaKeHIIbI TPYII, a0PUKOCOB U SI0J0Hb, COOTBETCTBEHHO 5, 7 1 3
mTykd. YeMy paBHa BEpOSTHOCTH BBIOpATh HayraJ cakeHell 10J10Hu?

. N . 2
18.(3 6an1a)B mpaBuIIBbHOM YETHIPEXYTOIBHON MUpaMU/IE TIIOMIAhF OCHOBaHUS paBHa 64cM”, a O0KOBOE
pedpo 9 cm. Ompenenute 00beM MUPAMHUIBI.

19.(3 6aana)K rpaduxy pynkuun y = x? — 11x + 1 npoBe/ieHa KacaTebHas C yIJIOBBIM
ko3 duurentom 3. Haligure KoopIMHATHI TOUKU KaCaHMUS.

20.(3 6asna) Berumciure miomans (GUIypsl, orpaHudeHHoN rpadukoM (ynkmuu Y =1 - x2 u ocklo

abcrmcc

IIpenogaBareiib: A.A.bakupoBa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit

METOINYECKON KOMUCCUEN

cunenuaiapHoct 34.02.01
CectpuHCcKO€ €710

«ECTGCTBGHHOH&Y‘IHBIX u

MAaTEMATUYCCKUX AUCHUIIIINHY

« » 2020 r.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHALIMOHHbIN VYTBEPXIAIO
BUJIET Ne 20 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus st 00yqyaromuxcst

Dk3aMeHalMoHHas pabora BkiIoyaer 20 3agaHue 1o ajreOpe M HadajgaM aHaiu3a, KOMOMHATOPUKH,
CTaTUCTHUKE U TEOPUU BEPOSITHOCTH, reoMeTpun. Yactb 1 comepkut 13 3agaHuii ¢ KpaTKUM pelIeHUEM
(1-13), yacts 2 -7 3aganuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMUA JIJIsI
Kypca MaTeMaTHKHU CpeaHero (MoIHoro) obiero oopa3oBaHusl.

Kpurepun ouenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs OITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporIo) 22-26
«5»(0TIMYHO) 27-30

Bpems BbinosiHenus 3aganmii- 180 MunyT

Yacrthl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 8 2
1.(10an) Halinute 3HaueHnEe BbIpaXKEHUS TR 1

2. (1 6asn) [Ipu kakoM 3HAUEHUU X PYHKIMS IPUHUMAET OTPULIATEIIbHbIE 3HAUEHUS?

s

3. (1 6a/ur) ) Haiigute BepHOE paBEHCTBO

a) arcsin 1= ~5) arccos% =78) arctg(-1) = 7r) arcsin (‘/2—5) ==

T
6
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4.(1 6aan) Pemure ypaBHeHue 2tgx - 2 =0

5.(1 6anu) Haiigure tg a, ecniu ctg a = - -%, 90° <a<180°

6.(1 6ana) Haitaure 3HaueHUE BhIPAKEHUS Z

(2v3)
7.(1 6ana) Pemure HepaBeHCTBo3X+5 <9.
8.(1 6asn) Beruncnute log, 4 - log, 10 +log, 5
9.(1 6ana) Haitnure cos 480°.
10.(1 6an1) B paBHoOGenpennom Tpeyroipauke ABC ocnoBanne BC=16, 6okoBas cropona 10. U3
BEpIIUHBI A MpoBeAeH 0Tpe30K Al mepneHauKyasapHbIi m1ockoctu TpeyroibHuka ABC. Haiinute
paccrostnue ot Touku [l 1o croponst BC.
11.(1 6am1) Haiture npoussoguyio pynkuun y = x* + 3x2 — 4x + 5
12.(1 6ayu1) B npsiMoyroJibHOM NapauiesenuIe e OCHOBaHus paBHbl 3 U 4 cM. J{uaroHanb

napajlenenureaa oopasyer ¢ MIOCKOCTbI0 ocHoBaHus yron B 60°. Haiture nuarosans
napaJiesienune a.

13.(1 6am1) Haiinnre KOOpAMHATHI BEKTOPA AB ,ecomn A(2,-5,9) u B(1,0,5).
Yacrs 2. [IpeacraBbTe pasBepHyTOE PelICeHUE:
14.(2 6anna) Haiinure npoMexyTku yObIBaHUSI QYHKIUH Y = x*-8x%+5.

15.(2 6anna) ) K 100 r pactBopa, cogepxaiiero 60% conu, nodasunu 200 r pacTBopa, ColepsKamiero
50% Toit xe comu. CKOJIBKO MPOIIEHTOB COJIM COAEPIKUTCS B TOJIYUHBIIIEMCS pacTBope?

16.(2 0anna) Pemnre ypaBHeHHeV2 — X = X + 4

17.(2 6anna) B Barone anexktpuuku u3 20 naccaxxupoB 3 — 6e30unetnsie. KoHTponép mpoBepun Ouner y
OJTHOTO M3 MAacCaXUPOB Hayaauy. Haiiiure BEpOsSTHOCTH TOTO, YTO ATOT MACCAKUP HE UMEET OumeTa.

18.(3 6anaa)llo cropone ocHoBaHus 8 , BeIcOTE 25 U arodeme 26 onpeneuTh MOJHYIO TOBEPXHOCTh
NPaBUIILHON YETHIPEXYTrOJIbHON MTUPAMUJIBL.

19.(3 6anna) Haiinute yrioBoit ko3 PUIMEHT KacaTenbHON, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = 2x3 4+ 5x2 + 1 B Touke X= -1

20.(3 6anua) Beruucnure miomans GUrypsl, OrpaHUYEeHHON JTUHUSIMHU
y=x2+1y=0 =-1 x=2

IIpenoxaBarein: A.A.bakuposa
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OMK - ctpykrypHoe noapazaeneaue OpUIIC — ¢punuana Caml VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiasHoct 34.02.01
CectpuHCcKoO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHALIMOHHbIN VYTBEPXIAIO
BUJIET Ne 21 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

HNucTpykuus 1/ o0yqyaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTHU, reomeTpuu. Yacth 1 comepxkut 13 3amaHuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepum onenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

1.(1 6ann) Haiinure 3HaUeHUE BBIPAKEHUS

0,6:2,8

2.(1 6ann) Haiinute npomMexyTKu Bo3pacTaHus U YObIBaHUS (PYHKIINU.

3. (1 6amn) Haiigute BEpHOE paBEHCTBO

a) arcsin 1= 76) arccos% =2g) arctg(-1) = 7r) arcsin (‘/2—5) ==

T
3
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4.(1 6ana) Pemure ypaBHenune COSX - 1=0

5.(16anum) Haiinure cos a, ecim sin a = -0,8, 180° <a <270°.

7223

6.(10an1) Haiinure 3HaueHUE BbIPAXKEHUS T

7.(1 6an) Pemure HepatBeHCTBOSX'3 > 25.

8.(1 6amn) Boruucnure log, 8 - log, 5 +log, 10

9.(1 6a;11) YIIpoCTUTE BRIpAKEHUE SinZX+cos?X+ctg?x
p p g

10.(1 6amn) Otpesok anuHoM 18 cM nepecekaeT miIockocThb. KOHIIBI €ro HaxoAsITCs Ha paccTossHUU 4 uS
CM OT IUIOCKOCTU. Haliaure yron Mex1y TaHHBIM OTPE3KOM H IUIOCKOCTHIO.

11.(1 6asn) . Haiigure npousBoanyio Gpynkuuu y = 3x2 + 5x + 4

12.(1 6am1) ) Yron mexty obpasyromeii u ocbio konyca pasen30°, o6pasyromas pasHa 6 cm. Haiiure
IUTIOIIAb OOKOBOH MOBEPXHOCTH KOHYCA.

- o

13.(1 6au11) HaiijiuTe KoOpAMHATEI BeKTOPOBAd 1 U b, ecu: A=31+2]-5k, b= -21+] -

=

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6aana) Haiiaure npomesxyTku yobiBanus GyHKIMU y = x> + 6x2 + 9x
15.(2 6aana)B Havane roga yrciio abOHEHTOB TeaedOHHOW KoMnaHuu cocTaBmiio 400 ThIC. YEIIOBEK , a B

KOHIIe roj1a ux ctayo 480 Teic. yemoBek. Ha cKoJIbKO MPOIEHTOB YBETUYHIIOCH 32 TOJl YUCI0 a0OHEHTOB
ATON KOMIaHUU?

16.(2 6anna) Pemvte ypaBHeHnev3 + 3x = x+ 1

17.(2 6anna) Ha kHM>KHOM MOJIKE BBICTaBJIEHA XY0KECTBEHHAs JINTEpaTypa: 3 TOMa MPOU3BEACHUM A.
C. IlymkuHa, 5 TomoB A. I1. YexoBa 1 7 KHUT coBpeMeHHOH 1no33un. KakoBa BEpOsSTHOCTH TOTO, YTO
Hayraj B3sTas kuura Oynet Tomom A. C. [lymkuna?

18.(3 0anna) BeruncauTh NOBEPXHOCTh MPAaBUIBHON YETHIPEXYTOJIBHOM PU3MBI € CTOPOHON OCHOBaHUS
10 cm u BbIcOTOI 20 cM.

19.(3 6anna) Haiinute yrinoBoit ko3 pUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 3x% + 1 B Touke X=1

20.(3 6a1a) Beraucinre miomaas GUrypsl, OrpaHHeHHON TpabukoM GyHKIMK Y = 3X°, IPSMBIME X =
1, X =2 u ocer0 abcIyce

IIpenogaBareiib: A.A.bakupoBa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit
METOJIMYSCKOM KOMUCCHEH
cunenuaiapHoct 34.02.01
CectpuHCcKO€ €710
«EcTecTBeHHOHAYYHBIX U
MAaTEMATHYCCKUX THCIHUILINH)
« » 2020 T.

[Ipencenarens IIMK

A.B.IlopTHOB

DK3aMeH
3K3AMEHAIIMOHHBIN VYTBEPXIAIO
BUJIET Ne 22 3aMecTHUTEIb
MaTeMaTuKa TUPEKTOpa
mo YP CIIO
I'pynma (OMK)
H.H.Tynukosa
« »
I.

2020

HNucTpykuus st 00yqyaromuxcst

DOk3aMeHaoHHas padora Brimoudaer 20 3amaHue 1o anreOpe M HavajiaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTHUKE U TEOPUHU BEPOSITHOCTH, reoMeTpun. Yactb 1 conepxut 13 3agaHuii ¢ KpaTKUM peleHHeM
(1-13), yacts 2 -7 3aganuii ¢ pa3BepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMUA JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun ouenkn

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs OITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporIo) 22-26
«5»(0TIMYHO) 27-30

Bpems BbinosiHenus 3aganmii- 180 MunyT

Yacrthl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

5 9

1.(1 6amn) ) Haiiqure 3HaYeHUE BBIPAKCHUS (E + §) 90

2. (1 6aau) Ilo rpaduxy GyHKIIMH, H300pAKEHHOMY Ha PUCYHKE , YKOKUTE 00J1aCTh ONpEIeTIeHUsT U
MHO’KECTBO 3HAUCHUN (YHKIIHH:

rY

\/

3.(1 6a/n) ) Halinute BepHOE paBEHCTBO

a) arcsin 1= =6) arccos% =2p) arctg(-1) = 7r) arcsin (\/2—5) ==

A
4
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4.(1 6ana) Pemmre ypaBHenue 2C€0SX - 1 =0

5.(1 6anm) Haiinure cos a, eciu sin a = -0,6, 270° < a <360°.

(3v5)°

6.(1 6ana) ) Haiinute 3HaYyeHNUE BBIPAKEHUS T

7.(1 6ana) Pemmre He,patBeHCTBo?X'3 > 49,
8.(1 6amn) Beramcnure log,; 7 +log,; 15 —log,1 5
9.(1 6amm) Jlokasats ToxaecTBO 1+SiN2X=(sinx + cosx)?

10.(1 6amn) 13 Bepumnbl A npsmoyroiabHuka ABC/I k ero miockocTu IpoBeeH nepueHauKyissp AM.
Brruucnure aiuHy 3Toro nepneHaukyssipa, ecau MB=16 cm, MC=20cm, M/I=15¢cm.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICTUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BOJIHAS TAHHOW (PYHKIIMH MOJIOKUTEThHA

-é\\‘/()Z 6 X

12.(1 6amn)Haiinute o6beM KoHyca, eciii o0pa3yrolas KoHyca paBHa 13 cM, BbICOTa ScM.

y=f(x) y

- -

13.(1 6au11) Haiizre koopauHaTs! Bektopad u u b, eci: 4=21+2]-5k, b= -2i+4]-3k
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue:
14.(2 6ana) Haiture nauGonbiuee 3Hauenue GyHKuun y = x2 — x — 2 Ha otpeske [0; 2]

15.(2 6an1a) CkonbKO MOHAA00UTCS KPACKH, YTOOBI TOKPACUTh OAK LUIMHAPUYECKOH (opMBI ¢
JMaMeTPOM OCHOBAHHUS 2 M U BBICOTOM 3M, €clii Ha OAMH KBaApaTHBINA MeTp pacxonyercsa 200 rp kpacku?

16.(2 6anaa)Pemure HepaBeHcTBO log, (2x — 1) < 3
17.(2 6anna) bpocatot urpaibHyr0 KocTh. KakoBa BEpOATHOCTh, YTO BBITIAJET YUCIO OYKOB KpaTHOE 37

18.(3 6aaaa)Bricota konyca h=10, o6pasyromias L=12, a paauyc ocHoBanus R=5cm.Haiitu oy
MOBEPXHOCTh

19.(3 6anna) Haiinure yrioBoit ko3 pUIMEHT KacaTenbHOU, MPOBEACHHOMN K TpaduKy QyHKIIHH
y = x3 + 4x% — 15x — 6 B Touke X=2.

20.(3 6asu1a) Berauciure miomaas GUIyps, OrpaHHYEHHOM TpadukoM GyHKIHH Y = 3X*, HPSMBIMH
X=2,X=4 1 0CcbI0 a0CIIHCC

IIpenoxaBarein: A.A.bakuposa
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OMK - crpykrypHoe noapazaeneaue OpUIIC — punuana CamI 'VIIC

PaccmoTpeno 1ukIiioBoit DK3aMeH

METOAUYECKONH KOMUCCHEUN 3K3AMEHAIIMOHHBIN VYTBEPXIAIO
cnenuansHoctu 34.02.01 BUWIET Ne 24 3aMecTUTEIb

CectpuHCcKoO€ €710 MaTeMaTHhKa TUPEKTOpa
«EcTecTBeHHOHAYYHbIX U no YP CIIO
MaTE€MaTUYeCKUX JUCLUILINH I'pynna (OMK)
« » 2020 r. .
[Ipencenarens IIMK H.H.Tynukosa
« » 2020
A.B.IlopTHOB T.

HNuHcTpyKuus 1is 00ydaommxcst

Dk3ameHaloHHas pabora Bkioyaer 20 3amaHue Mo anreOpe W HayalaMm aHalu3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOSTHOCTH, reoMeTpuu. Yacth 1 comepxkut 13 3aganuii ¢ KpaTKUM pelIeHHEM
(1-13), yacts 2 -7 3aganuii ¢ pazBepHyThIM pericHueM (14-20). 3amaHust ABISIOTCS CTAaHIAPTHBIMU JIJIsI
Kypca MaTeMaTHKU CPETHEro (MOHOro) ob1iero oopa3oBaHusl.

Kpurepun oneHku

Ouenka Yucio 6amioB, He0OX0AUMOE JUIs TOITYYSHHS OLCHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(0TIMYHO) 27-30

Bpems BoinosiHenus 3aganmii- 180 MunyT

Yacrhl. 33}13‘-[1/[ C KPaTKHUM PCIICHUEM:

. 13 11 4
1.(1 6ana) Haitnute 3HaueHUE BBIPAKEHUS (5 — %) ' 1E

2. (1 6asn) HaiiguTe npoMeXyTKH BO3pacTaHUs U yObIBaHUS (QYHKIUH.

3.(1 6asn) ) Halinute BepHOE paBEHCTBO

in1=" 1.7 =T in(2 ==
a) arcsin 1= 46) arccos; —ZB) arctgl= 4r) arcsin ( . ) = p

4.(1 6a;11) Pemnte ypaBHenne 2C0SX - /3 =0
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5.(1 6ana) Haiigure tg a, ecnu sin a = -0,6, 270° < a <360°.
6.(1 6aau1) ) Haiinure xopeHb ypaBHeHus V5x + 74 = 8

7.(1 6amr) Haiigure kopens ypasHenns 3~ ° = 27
8.(1 6an1) Haiigure Kopens ypaBHeHus logy (x-1) = 3.

9.(1 6amm) Jlokasarh TOxkAECTBO 1- SiN2X=(sinx — cosx)?

10.(1 6as1) Touku Au Bpacnonoxxensl 1o 0gHy cTOpoHy Iiockoctd X. AC u B/l — nepneHuKynspsl Ha
3Ty iockocTb. AB=20cm, BJI=15cMm. Haitnute paccrosinue mexay toukamu C u /1.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OIIPEICITUTE, HA KAKOM ITPOMEXKYTKE
MIPOM3BOJIHAS TAHHON (PYHKIIMH OTpHUIATENIbHA

y=f(x) vy

12.(1 6amn) Haiitu auaronans 1 00beM MPSMOYTOJIBHOTO MapajuleNienune/ia, €Clid ero U3MEPEeHUs PaBHbI
8cM,9cmu 12 cm

13.(1 6am1) Haiinnre KOOpAHHATHI BCKTOpa,ﬁ ecim A(2,—4,9) u B(1,3,5).
Yacrs 2. [IpeacraBbTe pasBepHyTOE PelICeHUE:
14.(2 6am1a) Haiiure HanMenbliee 3Hauenne GyHKIUKM y = x2 + 6x — 4 Ha otpeske [-4; 0]

15.(2 6anna) CkoIpKO KMJIOTPAMMOB KPacKu OTpeOyeTCs 171l TOKPACKU CTEH KaOMHETa , €CIIN €T0
JUIMHA 8M, mupuHa 6M, a BeicoTa okpammnBanus 1,5M? Pacxon kpacku-300r Ha 1M,

16.(2 6aana) Haitaure kopens ypasuenus 32~ = 24

17.(2 6anna) Manbuuk Opocaet urpaibHbId KyOuk. KakoBa BEpOSTHOCTH TOTO, YTO YHCIIO BBHITABIIMX
OUYKOB OyAeT 4€THBIM?

18.(3 6anna)HaiiTu nonHy0 MOBEPXHOCTh LMJIMHJIPA C panycoM 3 ¢cM U BbICOTOM 15 cMm

19.(3 6ana) Haiigute yrinoBoit koapGuIMEHT KacaTeabHOW, TPOBEAECHHON K rpaduKy G yHKIUU
y = 3x? + 6x — 1 B Touke X= -2

20.(3 6aaua) Beruucnure miomane GUrypsl, OrpaHUueHHON JTUHUSMH
y=x*+1, v=0, x=0, X =2

IIpenogaBareiib: A.A.bakupoBa

TaJIOHBI OTBETOB
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1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT 5 BapuaHT 6 BapuaHT
7 BapuaHT 8 BapHaHT 9 BapuaHT 10 BapuaHT 11 Bapuant | 12 BapuaHt
1 12 1,075 2,2 4,2 134 -0,21
2 (-3;8) (-7;5); (-3;1) (—1;40) 1 (—2,11); (1;4) T
[—3; 3] (=0, =D ! [—3.3] (—0;1) !
3 B) 0) a) r) r) B)
1 T 0.8 T 2mn n n
— ) — +— +—
4+7Tn _ 4+7Tn _3+27m _6+2T[Tl
) -0,75 Z+ m -3 -0,6 0,8 -0,75
6 3 25 0,5 2 3 -2
7 ]—o0; —3] [-1;= oof (=00, —3) (5, t) (5,+) -2
8 -62 -7 1 4 1 9
9 1 0,5 -0,5 1
cos?x sin?x
10 6 10 6v5 30" 9 16
11 (-2;2) (1,1) 4x3 + 6x — 4 6X+5 (0,2) (0,2)
12 16007 13 10 18m 240m 864; 17
13 | {1,-9;15} {9;2;7} {—1;5; -4} {3,2,-5} {2,2,-5} | {-1,7;-4}
14 | (-2,0)U(2;+0) (-1,2) (=3;,-1) (=0,-2)U(0,2) -13 0
15 54% 5 20% 56% 12xr600r 4xr 3961
16 1 2;-1 2;-1 -2 -2 (0,5;4,5)
17 0,2 0,4 0,2 0,15 0,5 1
3
18 149+ 12r 1000 416 108n 85m
3
19 (7;-27) (1;1) 9 -4 -6 13
20 :%KB_ e 10§KB. el TKB. efI. OKB. eJ1. 4§ k5. e 56kB. ex.
OTaJlOHbI OTBETOB
13Bapuant 14BapuanT 15Bapuant 16Bapuant 17Bapuant | 18BapuanT
19BapuanT 20BapuaHT 21BapuaHTt 22BapuaHT 23BapuaHt | 24BapuaHT
1 12 1,075 2,2 4,2 134 -0,21
2 (-3;8) (-7:5); (=31 (=1;4) T (=2,11); (1;4) T
[—3;3] (=0, =D [—3.3] (=21
3 B) 0) a) r) r) B)
4 T -0,8 T 21n T T
—_ ’ —_ + — + —
4+1m n 4+7m _3+27m _6+27m
3) -0,75 Z + -3 -0,6 0,8 -0,75
6 3 25 0,5 2 3 -2
7| ]=o;-3] [-1;= o[ (=%0;—3) (5; +0) (5, +) -2
8 -62 -7 1 4 1 9
9 1 0,5 -0,5 1
cos?x sin?x
10 6 10 6v5 30° 9 16
11 (-2;2) (1;1) 4x3 + 6x — 4 6X+5 (0,2) (0,2)
12 16007 13 10 18m 240m 864; 17
13 | {1,-9;15} {9;2;7} {—1;5; -4} {3,2,-5} {2,2,-5} | {-1,7,-4}
{1,5, -1} {-7,-6,7} {—2,1,-1} {—24,-3}
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14 (-1;2) (-2,00U(2i+c0) | (=%, =2)U(0,2] (=3;-1) 0 -13

15 5 54% 56% 20% 4xr 396T 12xr600rp
16 2;-1 1 -2 2;-1 (0,5;4,5) -2

17 0,4 0,2 0,15 0,2 1 0,5

3
18 121 149+ 416 1000 851 1087
3
19 (1;1) (7,-27) -4 9 13 6
20 | 10%ks. ex 1ks. e, OKB. el 7KB. €. 56ks. ex. 42/3kB.en
3 3
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