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Pabouas nporpamma yuebnoit qucuurunasl OY /1. 03. MaremaTuka pa3paboTana Ha OCHOBE:
> 3akona P® «O6 o6pazoBanuu B POy Ne273 ot 29.12.12;
> [Ipuka3za MwunoOpunayku Poccun ot 14.06.2013 Ne 464 NeOO6 yrBepxnenun Ilopsaka
OpraHM3allii ¥ OCYIIECTBIIEHUSI 00pa3oBaTelNbHONW JIEATEIBHOCTH MO0 00pa3oBaTelbHbIM
porpaMMaM CpeaHero NpogeccuoHaIbHOro 00pa3oBaHMING;
> [Tpukaza Muno6pHayku Poccun ot 15.12.2014 Nel1580 «O BHeCeHMHM M3MEHEHHUH B TIOPSIOK
OpraHM3allMM UM OCYUIECTBJIEHUS O00pa30BaTeNbHON JEATENBHOCTH 110 00Opa3oBaTebHbIM
mporpaMMaM  cpefHero  mnpodeccuoHanbHOTO  00pa3oBaHusA,  yTBepxkaAeHHOro Ilpukazom
MunucrepcTBa oopazoBanus U Hayku PD ot 14.06.2013 Ned64y;
> ITucema Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «O nHampapiieHHH J0paOOTaHHBIX
PEKOMEHALUH 110 OPraHM3aLUH MOJYYSHHs CPEIHEr0 O0IIero o0pa3oBaHus B MPEIEIax OCBOCHUS
0o0pa3oBaTeNbHBIX HPOrpaMM CpeAHero mnpodeccuoHaIbHOro o0pa3oBaHUs HAa 0a3e OCHOBHOTO
obmero oOpa3oBaHusl C y4eToM TpeOOBaHMI (enepaibHBIX TOCYyIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaH/IApPTOB M IOJIydaeMoil mpodeccud WIHM CIEUUaIbHOCTH CPEAHEro MpOodhecCHOHATBLHOTO
o0pa3oBaHUs;
> [Tucema Muno6puayku Poccun ot 03.08.2015 Ne 08-1189 «O nanpaBieHuu nHGOpMALIUN»
(BMecte ¢ «MeTOOUYECKUMH PEKOMEHJALUUSMU 110 BOCHHMTAHHUIO AHTUKOPPYIMLHUOHHOIO
MHUPOBO33PEHUS Y IIKOJILHUKOB U CTYACHTOBY);
> OENEPAJIBHOI'O TOCYIAAPCTBEHHOI'O OBPA3OBATEJIBHOI'O CTAHIAPTA
CPEJJHEI'O OBHIEI'O OBPA30OBAHUA (B pen. [IpukazoB Muno6puayku Poccuu ot 29.12.2014
N 1645, or 31.12.2015 N 1578)
> MP 1o opranuzauuu nomydenuss COO B mpenenax OCBO€HHUs 00pa30BaTeNIbHBIX MPOrpaMM
CIIO na 6aze OO0 c yuerom TpeboBanmii @PI'OC u momyyaemoit nmpodeccuu M CrienuaIbHOCTH
CIIO<IIucsmo> Muno6pnayku Poccun ot 17.03.2015 N 06-259
> [TpumepHoii mporpammsl 001meoOpa3oBaTenbsHON yueOHo aucuutumael 1t [100 (2015 1)

> Yrounennit ®MPO no peanuzaunun COO npu CIIO ot 25.05.2017T.

> YcraBa 'AIIOY CO «Ilomunpodunbhbiii Texuukym uM. O.B. Tepémkuna» No 788-I1I1
09.11.2016r;

> ITonoxenuss o6 opranuzaumu u mnposeneHus npaktuku [AIIOY CO «IT um. O.B.
Tep€mkunay;

> [Tonoxenus 06 ounom otaenernun ['AIIOY CO «IT um. O.B. Tepémkunay;

> [Tonoxenus o camoctosrenbHol padote TAIIOY CO «IIT um. O.B. Tepéuiknunay;

> [TonoxeHus Mo MIaHWPOBAHUIO, OPTaHU3ALIMHU U ITPOBEACHUIO JTa00PATOPHBIX, MPAKTHYECKUX
pa6ot 'AIIOY CO «IT um. O.B. Tepémkunay;

> IlonoxxeHns O TeKyleM KOHTpOJIE M MPOMEXYTOYHOHM arrecrtauuu cryaeHtos 'AIIOY CO

«IT um. O.B. Tepéurkunay;

> [Tonoxenus o popmupoBanuu KYMO OIIOIT TAIIOY CO «IT um. O.B. Tepéuikunay.

Opranuzanus-pazpadorunk: AIIOY CO loaunpodunbusiii Texuukym um. O.B. Tepémkuna»

Pa3zpadoruunk:
ITpenonasarens: Pynnunkas O.C.
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1. ITacmopT nporpaMmsbl y4e0HO# JMCIHUIIIMHBI
«MartemaTuka».

Pazgen I. «Aaredpa u Hayajia MATEMaTHYECKOT0 aHAJIM32»

1.1. Ob6aacTh NpuMeHEeHUs MPOrPaMMBbI
[Tporpamma y4eOHOM AMCUMIUIMHBI SBJISETCS YacTblO OCHOBHOM MpOo(dhecCHOHAIbHON
obpasoBarenbHO TTporpammsl 1o mpodeccuu: 19.01.04 Ilekapn

MecTto IUCHMIUIMHBI B CTPYKTYpEe OCHOBHOH MpodecCHOHATbHOW —00pa3oBaTeabHON
nporpaMMel yueOHasi AucuuIuinHa «MaTteMaTHKa» IPUHAUICKUT K TEOPETUUECKOMY ITUKITY.

1.2. Mecro AU CHUILINHEI B CTPYKTYype OCHOBHOH npogecCHOHAIBHOM
o0pa3oBaTelbHOH  mporpamMmbl  yueOHas  jaucuumuimHa  «MaremaTuka»  U3y4aercs B
obmeoOpazoBarenbHoM 1ukie ydebHoro twiana OIIOIT CIIO nHa ©0a3e OCHOBHOTO OOIMIETO
oOpasoBaHus ¢ nmoixydeHueM cpeaHero oobmiero oopazoanus (IIITKPC). B yuebnsix mianax [ITKPC
ydeOHasl TuCcHHIUIMHA «MaremaThka» BXOJUT B COCTaB OOMIMX 00IIe00pa30oBaTEIbHBIX YYEOHBIX
JUCLHUIUIMH, (OPMHUPYEMBIX M3 00s3aTenbHbIX INpeaMmeTHbix obmacteit GI'OC cpenHero obuiero
obpaszoBanus, s npodeccuit CIIO mmm cnemmansHOcTeid CIIO cooTBeTCTBYIOMETO MPOGUIIS
po¢eCCHOHATBLHOTO 00Pa30BaHMUS.

1.3 Heau u 3axaum y4eOHOH NUCHMILUIMHBI — Tpe0OBaHMS K pe3yJibTaTaM OCBOEHHS
AUCHUTINHBI:

o (popMupOBaHWe NpeACTABJIEHMII O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYKH,
CPEJCTBE MOJEIUPOBAHMS SIBJICHUN U MPOLIECCOB, 00 MAEIX U METOAAX MaTEMaTUKH;

o pa3BuTHE JIOTHYECKOTO MBILIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOpakeHus,
QITOPUTMUYECKON KyJIbTYpbl, KDUTUYHOCTH MBIIIJIEHUS Ha YpOBHE, HEOOXOAMMOM ais Oynyiieit
podeCCHOHATIBHOMN NeATeTbHOCTH, VIS TIPOIOJKEHUST 00pa30BaHMs U CaMOOOpa30BaHMS,

. OBJIQJICHHE MAaTeMAaTHYeCKUMH 3HAHUSIMH M YMEHHSIMH, HCOOXOJUMBIMH B
MOBCCIHEBHOM JKM3HH, IS M3YUCHHUS CMEXKHBIX C€CTECTBEHHO-HAYYHBIX JHUCHUIUIMH HA 0a30BOM
YPOBHE W TUCIHUIUIMH MPOo(ecCHOHANBHOTO LUKIA, A MONy4eHUs oOpa3oBaHUA B 00JacTsIX, HE
TpeOyIOMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKH;

° BOCNUTAHUE CPEACTBAMH MATEeMAaTUKU KYJIbTYPhl JIMYHOCTH, MOHUMAHHS 3HAYUMOCTHU
MaTeMaTUKU JJs HAayYHO-TEXHHYECKOTO TMporpecca, OTHOIICHHS K MaTeMaTHKe Kak K YacTu
00IIeYeI0BeUECKON KyIbTYyphl Yepe3 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MATEMAaTHKH, dBOJIOIUCH
MaTeMaTUYSCKUX UICH.

OCHOBY mporpamMmbl COCTAaBJISICT  COJIEp)KaHWE, COTJACOBAHHOE C  TPeOOBaHUSIMU
denepanbHOTO KOMIIOHEHTa TOCYJAapCTBEHHOTO CTaHAapTa cpeAaHero (MOJIHOTO)  0OIero
o0Opa3oBaHus 0a30BOr0 ypOBHSI.

Matematuka sBisieTcs  (QyHIAMEHTAIbHOW  00IIe00pa3oBaTENbHON  AUCHUIIMHOW — CO
CJIOKHBIIIMMCS YCTOWYUBBIM COJICPI)KAHUEM M OOIIMMH TPEOOBAHHSIMH K TTOJATOTOBKE OOYJArOIINXCS.
Peanmzanus oOmux 1eneil u3ydeHUs MaTeMaTHKUA TPaJAULIMOHHO (OpMHUpYETCs B UETHIPEX
HANpaBIICHUSAX — MeToamdeckoe (oOmiee mpeacTaBicHHEe 00 WAESIX W METOJaX MAaTeMaTHKH),
UHTEIJICKTyalTbHOE  pa3BUTHE, YTUITUTAPHO-TIPAarMaTHYECKOe HaTpaBlieHUE (oBiasieHue
HEOOXOIUMBIMIA KOHKPETHBIMHU 3HAHUSMHU ¥ YMEHUSIMH ) H BOCITUTATEIILHOE BO3/ICHCTBHE.

HN3yyenne MaTeMaTHKH KaK NPO(PUILHOr0 Y4eOHOr0 npeaMeTa o6ecneqyuBaeTcsi:

— BBIOOPOM Pa3IMIHBIX ITOJIXO0JIOB K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

— ¢dopMUpOBaHHEM CUCTEMBl yUeOHBIX 3aJaHUN, oOecreunBaOMUX d(PPEKTUBHOE OCYIIECTBICHUE
BBIOPAHHBIX IIEJICBBIX YCTAHOBOK;

— o0oraimieHueM CHeKTpa CTHIIeH Y4eOHOUH NesATENhbHOCTH 3a CYET COTJAacOBaHWs C BEIYIIUMHU
JeSITCIIbBHOCTHBIMU XapaKTEPUCTUKAMH BBIOPAHHOM Mpodecch.

[TpodunpHas cocTaBisIONIass OTpakaeTcs B TPEOOBAHUAX K IMOATOTOBKE OOYYAIOIIMXCS B
YaCTH:



— o0mieil cucTeMbl 3HAHUWM: COJEepIKATENbHBIE MPUMEPhl UCIOJIB30BAHUS MAaTEMAaTHUECKUX UACH U
METO/IOB B MPO(eCCHOHATBHOM NesTeTHHOCTH,

— YMEHUU: pa3uyue B YpOBHE TPEOOBAHUI K CIIOKHOCTH MPUMEHSIEMBIX aJlTOPUTMOB;

— MPAKTHYECKOTO MCIOJIb30BAHUS MPUOOPETECHHBIX 3HAHWA U YMEHHI: WHIUBUAYAILHOTO y4eOHOTO
OTbITa B TIOCTPOCHUU MATEMAaTUYECKUX MOJEIICH, BBIIOJHCHUN HUCCIIEIOBATEIBCKUX M MPOCKTHBIX
pabor.

TakuM o00pazoMm, mTporpaMMa OpPHEHTHUPYET Ha MPHOPUTETHYIO pOJIb IMPOIECCYATbHBIX
XapaKTEPUCTHK Y4eOHOI paboThl, 3aBUCAIIUX OT Mpoduias NMpPo(EecCHOHATBLHOW  MOATOTOBKH,
AKICHTUPYET 3HAYCHHE TOJYYCHHs OIBITA WCIONB30BAHMS MATEMAaTUKH B COJICPIKATEIBHBIX H
npopeCcCCHOHATBPHO  3HAYMMBIX  CHUTyallUsiX IO CPaBHEHUIO C  (OPMaJbHO-YPOBHEBBIMHU
pE3yJIbTaTUBHBIMH XapaKTEPUCTUKAMU OOYUCHUS.

[lepeyeHp TeM B Kypce MaTeMaTHKH SIBIISIETCS OOMIMM JUIs BceX Mpoduield MOoay4aeMoro
npodecCHOHATIBLHOrO 00pa3oBaHUs M MPU BCeX 00beMax yuyeOHOTro BPEMEHU HE3aBHCHUMO OT TOTO,
SIBIISICTCS JIH TIPEMET 0Aa30BbIM WIIH IPOPHILHBIM.

OcBoenue conep:xkaHusi y4eOHOM TUCHMILIMHBI «MaTemaTnka» o0ecrieunBaeT JOCTHKEHHE
CTYJIEHTaMH CJIeAYIOIHUX pe3ybTaTOB:
* JINYHOCTHBIX:
—— c(hOpMHUPOBAHHOCTH IMPEICTABICHUI O MaTEeMAaTHKE KaK YHHBEPCATHHOM SI3bIKE HAYKH, CPCIICTBE
MOJICTTUPOBAHUS SIBJICHUI U MIPOIECCOB, UACSIX U METOJaX MAaTEMAaTHKHU;
—— MOHWMaHUE 3HAYMMOCTH MAaTEMAaTUKH JUIS HaydHO-TEXHUYECKOTO Mmporpecca, ChOpMUPOBAHHOCTH
OTHONICHUS K MaTeMaTHUKe KaK K 4acTU OOIIeUYEeIOBEYECKOM KYJIbTYphl Yepe3 3HAKOMCTBO C UCTOpHUEN
Pa3BUTHS MaTEMaTHKH, IBOJIOIUEH MAaTEMAaTUICCKUX HJICH;
—— Ppa3BUTUE JIOTHYECKOrO MBIIIJICHUS, HPOCTPAHCTBEHHOTO BOOOPaXKEHUS, AITOPUTMHUYECKOU
KYJbTYpbl, KDHTUYHOCTH MBIIUICHUS HAa yYpOBHE, HEOOXOAWMOM s Oyaymied npodeccrnoHaIbHON
JEeSTENIbHOCTH, JUISI IPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;
—— OBJIQJICHHC MAaTEMaTUYCCKUMH 3HAHUSMU U YMCHUSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOW JKU3HH,
JUIS. OCBOGHHUSI CMEXHBIX €CTECTBEHHO-HAyYHBIX IUCHUIUIMH M JAUCHUIUIMH TPOodeCCHOHATBHOTO
[UKJIA, JJIS TIOJy4eHHUs: oOpa3oBaHMsI B 00JIACTAX, HE TPeOyOMMX yriayOJeHHON MaTeMaTH4YeCKOM
MOJITOTOBKH;
— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, HA MPOTSHKEHUH Beel
JKU3HU; CO3HATENbHOE OTHOIIEHHE K HEMPEPhHIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHEIIHOMN
npodeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,
— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENTLHOM TBOPUYECKOM M OTBETCTBEHHOMN JESITETbHOCTH;
— TOTOBHOCTh K KOJIJICKTUBHOH pPabOTe, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B 00Opa3oBaTENLHOM,
00IIECTBEHHO TOJIE3HOM, yueOHO-HUCCIIeI0BATENIbCKON, MPOSKTHON U APYTUX BHUJIAX JIEATEIBHOCTH;
— OTHOIIEHUE K MPOPECCHOHATHHON JEATSIHHOCTH KaK BO3MOXXHOCTH YYaCTHUSl B PEIICHUH JINIHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

* MeTanpeJIMeTHbIX:

—— YMEHHE CaMOCTOSITEJIbHO OMPENENATh LN AEITEIbHOCTH U COCTABIIATH IJIaHBl JESTEIbHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JEATEIBHOCTB; HCIIOJIB30BaTh
BCE BO3MOXHBIE PECYpChl U JIOCTH)KEHHUS TIIOCTaBJICHHBIX LeJell W peaau3aluu IJIaHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYaIUsX;

—— yMEHHEe MPOIYyKTHUBHO OOLIaThCsl U B3aWMOJEHCTBOBATH B IMPOIIECCE COBMECTHOM NEATENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB AEATEIBbHOCTH, 3()(HEKTUBHO pa3periaTs KOH(PIUKTHI;

—— BJIa/ICHUE HaBBIKAMU TO3HaBaTENbHOM, y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON NEATEIbHOCTH,
HaBBIKAMU pa3pelieHus Mpo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJ/I0B
pelIeHUs MPaKTUYECKHUX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB MO3HAHUS;

—— FOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENIbHOW MH()OPMAIIMOHHO-I03HABATEILHOM JIeITETbHOCTH,
BKJIIOYasi YMEHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX WH(OpPMALUU, KPUTUYECKU OLIEHUBATh
U MHTEPIIPETUPOBATh HH(OPMALIHIO, TOTYIAEMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;



—— BJIAQJICHUE SA3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTb CBOK TOUKY 3pEHUs,
HCIIOJIb30BAaTh aICKBaTHBIE SI3BIKOBBIEC CPEICTBA;

—— BIIQJICHUEC HABbIKAMH I103HABATEIbHON peduieKCHH KaK OCO3HAHMs COBEPIIAEMBIX JECHCTBHUA M
MBICIIUTEINIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAHULL CBOETO 3HAHUS U HE3HAHUS, HOBBIX
IIO3HABATEJIBHBIX 3a7a4 U CPEACTB I UX JOCTHIKCHHUS,;

—— IEJCYCTPEMJIEHHOCTh B IOMCKaX M IPUHATHM pEIIEHUH, cooO0pa3uTeNbHOCTh M HMHTYHLUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIOCOOHOCTh BOCIIPUHUMATH KPacoTy W TapMOHUIO
MUDA;

npeAMeTHbIX:
— c(hOopMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOU KYIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHOW ITMBUJIM3AIMM, CIOCO0AaX OINHMCAHMS SBJICHUHW pPEaJbHOTO MHpa Ha
MaTeMaTHYECKOM S3BIKE;
—  c(hOpPMHUPOBAHHOCTh MPEJCTABICHUA O MaTEMaTUYECKMX IIOHATHUAX KaK  BaKHEHUIINX
MaTeMaTUYECKUX MOJEIIAX, MO3BOJAIOIIMX OINKCHIBATh M M3Yy4aTh Pa3HbIE MPOLECCHl U SIBJICHUS;
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUUYECKOTO MTOCTPOCHUS MAaTEMAaTUUYECKUX TEOPUH;
—— BJIAJICHUE METOJaMHU J0KA3aTEeIbCTB U AJITOPUTMOB PELICHHS, YMEHUE UX MPUMEHATH, IPOBOJNTH
JI0OKa3aTelIbHbIE PACCYKIEHUS B XO/1€ pELICHUs 3a/1a4;
—— BJAQJACHUE CTAaHJAPTHBIMH IPUEMAMHU PELICHHS PAUMOHAIBHBIX W  HPPALHOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUW U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM, B TOM YHCJE JIs MOKWCKA IYTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;
— c(hOpMHPOBAHHOCTH TMPEACTABICHUN 00 OCHOBHBIX MOHSTHSX MAaTEMaTHYECKOrO aHallM3a U HX
CBOICTBAX, BIaJeHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA, UCTIOIH30BAHUE MOIYUEHHBIX
3HAHUM U4 ONUCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
—— BJIaJICHUE OCHOBHBIMH MOHATUSAMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpaAX, UX
OCHOBHEIX CBOMCTBAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATh T€OMETPUUECKHe (HUTYPHI Ha YePTEkKax, MOJETAX U B
peaTbHOM MUPE; TPUMEHEHUE U3YYCHHBIX CBOMCTB reOMETpUUECKUX QUryp u GopMyJl JUIsl pelIeHUs
FeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM;
— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O MpOIEeccaX M SBICHUSAX, HMEIONUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHUPE, OCHOBHBIX MOHATUAX JIEMEHTAPHOU
TEOPUH BEPOSITHOCTEH; YMEHHMM HAXOIUTh U OIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUMA B
MIPOCTEUILINX MTPAKTUYECKUX CUTYALMSAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJIUYMH;
—— BJIaJICHUE HAaBbIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MPU PEHICHUH 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIATIIMHBI MATEMATHKA

2.1 COAEPKAHUE

BBenenue

MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOM
nesTedbHOCTH. Llemn W 3amauM M3ydeHHWss MaTeMaTHKU B YUPEXKICHUSX HAYAIBHOTO U CPEIIHETO
po(hecCHOHATLHOTO 00pa30BaHUs.

«Auredpa n HayaIa MaTEMATHYECKOI0 AHATH3A»

Pa3BuTHe noHATHA 0 YHCIe

Llenbie u panpioHaNbHBIC yncia. JlefictBurenbHbie yncia. [IpubnmkeHHbie BEBIYUCICHHS.

Kopuu, crenenu u jjorapudgmbi

Kopuu u crenenu. KopHu HaTypallbHOM cTeneHM M3 yHucla U uX cBoiictBa. CreneHu c
pallMOHAIbHBIMU IIOKA3aTeIsIMM, MX cBoHcTBA. (CTeneHuM ¢ JEHCTBUTEIBHBIMHM I10KA3aTEIISIMHU.
CBolicTBa CTENEHHU C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapupm umcna. OcHOBHOe JorapupMuyeckoe TOXAECTBO. [lecaTuunble u
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

[IpeoOpa3oBanue  anreOpanyeckux  BblpakeHud.  IIpeoOpa3oBaHue  palMOHAIbHBIX,
UPPAMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUIECKUX BBIPAKCHUH.

OCHOBBI TPUTOHOMETPHH

Panuannas mepa yria. BpamatenbHoe nukeHue. CHHYC, KOCHHYC, TAaHI'€HC U KOTAHI'€HC
yuciaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXAeCTBa, (hopMyibl npuBereHus. CUHYC, KOCHHYC U
TAHI'€HC CYMMBI U PAa3HOCTH JIBYX YIJIoB. CUHYC U KOCUHYC JBOMHOIO yria. ®@opmysibl IOJIOBUHHOTO
yrina. [IpeoGpa3oBaHust CyMMbl TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEACHNUE U IPOU3BEACHUS B
cymMMmy. BpIpakeHHe TPUTOHOMETPHUYECKMX (YHKIHMHA Yepe3 TaHTeHC IOJOBUHHOTO apryMEHTa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

IIpocreiimne TPUrOHOMETPUYECKHE ypaBHEHUs. PellleHne TPUTrOHOMETPUYECKHUX YpPaBHEHHM.
[TpocTeiiimne TPUroHOMETPUUECKHE YPABHEHMSI M HEPABEHCTBA. APKCHUHYC, ApKKOCHHYC, ApKTaHI'€HC
gucna. [Ipocreiinme TpuroHoOMETpUYECKUe ypaBHEHM. TpUroHoMeTpuyecKue ypaBHeHus. Pemenne
TPUTOHOMETPUYECKUX YPAaBHEHUM.

DYHKIUH, UX CBOICTBA U IPAPUKH

Oynkiuu. O6acTh OmpeeNeHuss 1 MHOXKECTBO 3HAYeHMH; rpaduk (yHKIMH, MOCTPOEHHE
rpadukoB pYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CpoiictBa  (yHKIMH:  MOHOTOHHOCTb,  Y€THOCTb,  HEYETHOCTb,  OTPAHUYEHHOCTH,
nepuoANYHOCTh. [IpoMexyTku Bo3pacTaHUs M YObIBaHMS, HauOOJbIIEe W HAaUMEHbIEE 3HAYCHMUS,
TOYKU 3KcTpemyMa. I'paduueckas unHreprnperanus. [IpuMepsl (yHKIMOHAIBHBIX 3aBUCHUMOCTEH B
PEIBHBIX MIPOLIECCaX U SBICHUSAX.

CrenenHnble, NOKa3aTeabHbIE, JJOrapu@MUYecKHe 1 TPUTOHOMeTpHYecKHe QyHKIIUH

Omnpenenenust QyHKUUN, X CBOMCTBA U IpadUKH.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUH.

[IpeoOpazoBanusi rpadukoB. IlapamnenbHBIE MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOPJMHAT U CUMMETPHS OTHOCUTEJIBHO Ha4ajla KOOPAUHAT, CHMMETPHSI OTHOCUTEIIBHO MPSAMOU y =
X, PaCTSKEHHE U CXKaTUE BIOJIb OCEH KOOPIMHAT.

YpaBHeHus1 M HEpaBEHCTBA

yMeTb:

e pemiath palUoOHaJbHbIE, IIOKA3aTENbHbIE, JIOTAPU(PMUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHUS, CBOJAIIMECS K JIMHEWHBIM M KBaJpaTHbIM, a TAK)K€ aHAJOTHYHbIE HEPAaBEHCTBA U
CUCTEMBI;

®  UCMOJb30BATh TpapUUECKUIl METO/] peIlIeH!s ypaBHEHHI U HEPaBEHCTB;



e 1300pakaTh Ha KOOPAWHATHOW MJIOCKOCTU PEUICHUs] ypaBHEHUI, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

® COCTaBIJIAThH U pEIIaTh YPaBHEHUSI U HEPABEHCTBA, CBA3BIBAIOIIME HEM3BECTHHIC BETMYUHbI B
TEKCTOBBIX (B TOM 4YHMCJIe NMPUKIIAJAHBIX) 3a7a4ax.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

[TpousBonHas. IlonsTHE O MPON3BOIHON (PYHKINH, €€ TEOMETPUUECKUN U PU3NIECKUNA CMBICI.
VpaBHeHHe KacaTenbHOM K rpaduky ¢yHkuuu. IIponsBojHBIE CyMMBbI, pa3HOCTH, IIPOM3BEACHUS,
yactHOro. IIpOM3BOAHBIE OCHOBHBIX 3JeMEHTapHBIX (yHKkuMiA. [IpruMeHeHHe NPOU3BOJHON K
uccleloBaHUI0 (YHKUMH M mocTpoeHuto rpadukoB. IIpomsBonnble oOpaTHOH (GyHKUMHM H
KOMITO3UIIUH (PYHKITUH.

IIpumepsl MCHONB30BaHUSA IMPOU3BOAHOM Il HAXOXKIACHWS HAWIy4llero pEIIeHUs B
NOPUKIAJHBIX 3a7a4ax. Bropas mnpous3BojgHas, €€ TeOMETPUYECKHA U (PU3HMUECKUH CMBICI.
[IpumeHeHre NpPOM3BOIHON K HCcienoBaHMIO (QYHKIMH M moctpoeHuto rpadukoB. HaxoxiaeHue
CKOPOCTH JIJIS TIpoIiecca, 3aJaHHOro (POPMYIIOH U rpaduKoMm.

[TlepBooOpa3znass u wuHTerpan. llpumeHeHue ONpeAEIeHHOTO HWHTErpajga A HaxXOXKIAECHUS
wiomaaM KpubonuHelHHoW Ttpanenuu. ®opmyna Herotona—Jleitonuna. Ilpumepsl npumeHeHUs
uHTerpana B (Qusuke u reoMerpuu. lcmonb3oBaTh NpUOOpPETEHHbIE 3HAaHMS M YMEHUS B
IIPaKTUYECKON JEATEIbHOCTH U IIOBCETHEBHON KU3HMU:

e JUIs IOCTPOEHUS U UCCIIEN0BAHUS IPOCTEUIINX MATEMAaTHYECKUX MOJIEIICH.

e [IpsiMble H INIOCKOCTH B IPOCTPAHCTBE

e BsaumHOe pacrnonokeHue AByX MNpsAMBIX B IpocTpaHcTBe. [lapaiienbHOCTH NpAMOM U
wiockoctd. IlapamnensHocTh 1UIOCKOCTEN. lleprneHauKyIIpHOCTD NPSAMON M IUIOCKOCTH.
[lepneHauKysip ¥ HaKJIOHHAsA. YTOJI MEXAY NPSAMOM M IIOCKOCTBIO. J[BYIpaHHBIA YIOJI
Yron mexay miockocTsaMu. [lepnenauKyaIspHOCTD ABYX INIOCKOCTEH.

['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MApAIUICITbHBIN IEPEHOC, CAMMETPHS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe npoekTHpoBanue. [1nomans oproronanbHoi npoekuuu. M3o6paxenue
IPOCTPAHCTBEHHBIX (PUTYD.

MHuororpanHuKu

Bepunsl, peOpa, rpanu MHOrorpanHuka. Pazseptka. MHororpanssle yrisl. Beimykiisie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. Ilpsimast u HaknoHHast mpusma. [lpaBunbHas npusma. [lapamnenenunen. Kyo.
IInpamupa. [IpaBribHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpuu B KyOe, B MapajjiesienuIe/ie, B IpU3Me U MUpaMue.

Ceuenus xky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienue o NpaBUIbLHBIX MHOIOIPAHHUKAX (TE€Tpadap, KyO, OKTa’Ap, 10AEKadp U
HUKOCadIP)

Tes1a ¥ MOBEPXHOCTH BpalleHUs

[lwimaap M KoHyc. YceuyeHHbIM KoHyc. OCHOBaHHME, BBICOTa, OOKOBas IOBEPXHOCTH,
oOpazytoras, pasepTka. OceBble CEUSHHs U CEUSHHs], TapajielIbHble OCHOBAHUIO.

[Map u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

HN3mepenus B reomeTpuu

O06nem u ero usmepenue. uterpanbHas popmyna oobema.

@®opmynsl  o0beMa Ky0a, NpPSIMOYroJIbHOTO Mapajielenunena, MpU3Mbl, LHAIHHJIPA.
®opmynsl 00beMa mUpaMubl U KoHyca. DopMysbl MJIOUIAAN MMOBEPXHOCTEH LWIMHApA U
KoHyca. @opMyIbl oObeMa 1apa H Iiommaan chepsl.

e [lomo6ue Ten. OTHOIIECHHS TUIOIAACH MOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEll.

e KoopanHaTbl 1 BEKTOPbI



e [lpsMoyronpHas (ZiekapToBa) CUCTEMAa KOOPAMHAT B IpocTpaHcTBe. Dopmysa pacCTOSHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS Cepbl, INIOCKOCTH U MIPSIMOIA.

e Bexkropel. Monynp Bektopa. PaBeHcTBO BekTOpoB. Ci0XKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha yucio. Pa3nokeHne BEKTOpa 110 HAIIPABICHUSAM. YTOJI MEKY IBYMsI BEKTOPaMHU.
ITpoexuus BexTopa Ha ock. KoopaunaTs! BekTopa. CKaJspHOE TPOU3BENCHUE BEKTOPOB.

e licnosp30BaHME KOOPAMHAT U BEKTOPOB IIPU PEIICHUWM MATEMaTUYECKMX U IPUKIIATHBIX
3az1a4.

2.1. KosimyecTBO 4acOB Ha OCBOEHHE YUEOHOM TMCUMILIUHBI:

Bun yuebnoit paboThl KoauuyectBo
4acoB
MaxkcuMmanbHasi yaeOHasi Harpyska (BCero) 351
OO6s3aTenbHas ayIuTOpHas yueOHas Harpyska (Bcero) 234
B TOM YHCIIE:
CamocTtosTenbHas paboTta 117
JlaboparopHbie pabOTHI 138

HTorosasi _arrecranusi_B (l)ODMe JK3aMeHa (IMHMCbMEHHANA IK3aMeHAIlMOHHAS

padora)




2.2 TemaTn4yecKuii IVIaH U coAepKaHue y4eOHOH TUCHUILINHBI «MaTeMaTHKa»

HaumeHoBaHue Conep:xkanue y4yeOHOro MaTepuaa KosunuyecTBo
TeM 4acos
1 2 3

Auare0pa u HayaJIa 185
aHaJM3a

1 -9 IloBTOpEHUE 10
Peadonauranuonnbrii kype | 10 IIpoBepounasi KoHTpoabHas paboTa.
CamocTosiTenbHas 2
pabotaNel
Tema 1. 11CBoiicTBO cTEneHu ¢ 2
JeiicTBUTEIbHBIC YHCJIA JICACTBUTEIbHBIM MOKA3aTEIEM

12]leficTBUTENbHBIC YKCIA.
Iloka3zaTtenbHas GpyHKIUSA 11

13.0mnpenenenne mnoka3aTeabHON

byHKIIUN

14 — 16 .IToxa3aTenbHble ypaBHEHUS

17 — 20 IToka3zaTenbHbIC HEPABEHCTB

21 22 Pemienue ynpaxHeHUH

23 KontponbHas paboraNel
CamocTosiTenbHast 6
paboTalNe2
Tema 2
Jlorapudmuueckasn 24,25 Omnpenenenue norapudma 24
dyHkuus 26 - 28 Jlorapugm npousBeaeHus ,

YacTHOT'O , CTENIEHHU.

29,30 ®opmyna nepexona TO OJHOTO

OCHOBaHU Jlorapudma K Apyromy.

31,32 Pemenue ynpaxHeHUI

33 KonrtposnpHas paboraNe2

34 Jlorapudmuueckoil GyHKIHH.

35 - 39 Jlorapudmuueckre ypaBHEHUs

40 -44 Jlorapudmuyeckre HEpaBEHCTBA.

45 - 46Pemienne ynpakHeHUH.

47 KontponbHas pabotaNe3
CamocrosTenbHas 12
pabotalNe3

10



Tema 3
Cucrema ypaBHeHHH.

CamocrosiTenbHas
paborta Ne4

Tema 4
Tpuronomerpuveckue
byHkun

CamocrosTenbHas paboTa
Ne5

Tema S
Tpuronomerpuieckue
YPaBHEHUs

48,-56 Cuctema ypaBHEHH.
57 KonTposnbsHas padota Ned

58 Ob6mactp onpeneneHus GyHKITUU

5 9 YeTHOCTb U HEUETHOCTH (DYHKITHIA
60,61CBoiicTBa 1 rpaduk HyHKIHHA
y=sin X

62,63 CroiicTBa u rpaduk GyHKIIHH

y =cos X,

64 Pemenue ynpaxHeHH

65CBoiicTBan rpaduk GyHKIun y = tg X
66CBolicTBa U rpaduk GyHkuu y=ctg X
67.68 Pemienue ynpaxHeHUH
69 KonrtponbsHas pabotaNe6

70-82 IloBropenue
83,84 HToroBas KOHTpoOJIbHas paboTa
85 3akiouuTENbHBIN YPOK

86,87 Tpuronomerpuieckue GOpPMYIIbI.
88 ApkcuHyc uncia

89 YpaBuenue sin X = a

90 Apkkocuyc uncia

91 YpaBuenue cos X = a

92 Pemenue ynpaxHeHUN

93,94 VpaBHenue tg X = a.

95,96 Pemenne ynpaxHeHUH

97 KonrtposnbHas pabota Ned

98 TpuroHoMeTpUYECKUE YPABHEHMUS],
CBOJIAIIUECS K KBaJIPATHBIM YpaBHEHUSIM
99,100 OgHOpOIHBIE
TPUTOHOMETPUUECKUE YPAaBHEHUS

101 -102 TpuroHoMeTpuyeckue
YpaBHEHUSI, pelIaeMble Pa3I0KEHHEM
JIEBOM YaCTH Ha MHOKUTEIH

103 Pemenue TpUrOHOMETPHYECKUX
ypaBHEHUN

104,105 Tpuronomerprueckue
HEpaBEHCTBA.

106,107 Pemenue ynpaxHeHUN.

108 KontponbHast padotaNe5

10

51

CamocrogrenpHas

pabotaNe6

14

11



Tema 6
IIpousBoanas

109,110 IlonsiTue npou3BOAHOM
111 -113 IIpaBusia HaxOXAECHUS
MPOU3BOIHOM.

114,115 Ilpou3BoaHas creneHHOU
byHKIAHA

116,117 ITpon3BoaHbIE IIEMEHTAPHBIX
byHKIMHA

118,119 Pemienue ynpaxHeHui
120,121 I'eoMeTpruecKuii CMBbICI
IIPOU3BOJHOM.

122-124 Pemenue ynpaxHEHHI
125 KontpoabHas padoraNel

126,127 Bo3pacranue u yObIBaHUE
128-130 DxcTpemyMbl GyHKIUU
131-134 IlpumeHeHui TpOU3BOJHOMN K
MTOCTPOCHHIO TPAPHKOB.

135-138 HauGonblee 1 HaUMEHbLIIEe
3Ha4YeHUE PYHKIUU

139,140 Pewienue ynpaxHeHUI

141 KontpoabHas padoraNe2

33

CamocrosiTenbHas
pabortaNe7

12

Tema 2.
Hurerpanu

142 Ilonstue nepBooOpaszHas GyHKLIUsS
143,144 IlpaBuia HaX 0K ACHUS
epBOOOPA3HOIL.

145,146 IlonsiTue nHTETpaa.

147 -149 Bpruucnenue uHTerpana

150 -153 Brruucnenue miomaneit Gpuryp
C TMOMOIIbIO UHTETpasa

154,155 IIpumeHneHnue uHTerpaia u
IIPOU3BO/IHOM B pEIICHUE MPAKTHUECKUX
3ajau.

156,157 Pemenne ynpaxHeHUM

158 KontponpsHas pabotaNe3

16

CamMocTosTeabHas
paboTaNe§

12

Tema 3.
HrTorosoe nosBropenue.

159 -183 IloBTOpenue
183,184 HrtoroBasi KOHTpoOJbHas paboTa
185 3akirouMTenbHBINA YPOK

23

12



I'eomerpus

100

Bseneunue

186 AKCHOMBI CTEPEOMETPUM
187 CaencTBus U3 aKCHOM
188,189 Pemenue 3amaa

CamocrosiTesibHas padoTa
Nel

Tema 1

[TapannensHOCTH B
IIPOCTPAHCTBE.

190 IlapannenbHble IpsIMbIC B
IIPOCTPAHCTBE
191CxkpemuBaromuecs npsmbie
192 IlapannenbHOCTb 3 IPSIMBIX
193 Pemenue 3amau

194 TlpusHak nmapamuieabHOCTH TPSIMOM
1 TUIOCKOCTH

195 VYrusl ¢ coHONpaBIEHBIMU
CTOPOHAMU

196 Pewenue 3anau.

197 KonTpoJubHas padora Nel

198 [TapanienbHOCTh 2 TJIOCKOCTEH B
IIPOCTPAHCTBE.

199 CpoiicTBa napasiesbHbIX
IIJIOCKOCTEN

200 Tetpasnp

201 IMapannenenumnen

202,203 3agaun HA MOCTPOCHUE
CEYEHUI MHOTOI'PaHHHKOB.

204 Pemenue 3a1ay.

205 KonrtpouabHas padoraNe2

18

CamMocTosTeJbHASA
padoraNe2

Tema 2

IlepneHquKyIsIpHOCTD B
IIPOCTPAHCTBE.

206 IlepneHaAMKyISpHBIE TPSMBIE B
MIPOCTPAHCTBE.

207 IlapannenbHbIE MpsIMBIE,
MEPIEeHIUKYISIPHBIE K IJIOCKOCTH.
208 Ilpu3Hak NepHneHANKYISIPHOCTH
MPSIMOM U TUI-TH

209,210 PaccTossHHEEe OT TOUKH OO
IJIOCKOCTH.

211,212 Teopema o Tpéx
MePIEeHIUKYIIApax.

213 Yron mexy npsaMoil u
IJIOCKOCTBIO.

214 JIByrpaHHbli yroiu

215 Pemrenne 3amad.

216 Ilpu3HaK NepneHAuKYISIPHOCTH
JIBYX INIOCKOCTEMN.

15

13



217 IlpaAMOyroJibHBII
napajuleJenunen.
218,219Pemenne 3amaq

220 KonrpoabHas padoraNe3

CamocrosiTeibHAs
padoralNe3 7
221 TloHsTME MHOIOTpAaHHHUKA.
Tema 3 [Ipusma. 12
222,223 Tlnouaabs NOBEPXHOCTH
MHororpaHHHUKH. IIPU3MBI
224 IIpakTnyeckasi padoraNel
IInomanbs NOBEpXHOCTH NPU3MBI.
225 Tlonsitue mupamMuabl
226,227 Ilnoiaab MOBEPXHOCTH
TUPAMUIBI
228 [IpakTnyeckas
padoraNe2Ilinomans NoBepxXHOCTH
NHpaMHIbI.
229 IlpaBuibHbIE MHOTOTPAHHUKH
230,231 Pemenune 3amau
232 KontpouabHasi paboraNe4d
CamocrosiTebHAs
paboraNed 6
Tema 4 233 TlonsTHE BEKTOpA B IPOCTPAHCTBE
BekTopsl B TpocTpaHCTBE. 234 ][leiicTBUS HaJ BEKTOpaMH 11
235 KommnaHapHbIE BEKTOPBHI.
236,237 PaznoxeHue BEKTOpa MO TPEM
HEKOMIUIAHAPHBIM BEKTOPAM.
238,239,240 Pemenue 3amau
241 KonrtpoJubHas padGoraNeS
CamocrosiTeibHAs
padoraNeS 6
2Kypc 60
242 TlpssMoyroapHas cUCTEMa
Tema 1. KOOpJUHAT 15

Mertoa KoopAauHAaT B
MPOCTPAHCTBE.

243 oopauHaTHI BEKTOpA

244,245 ITpuMeHeHue MeTo1a
KOOpJMHAT K PELICHUIO 3a/1a4
246,247 CkasipHOE YMHOKEHHUE
BEKTOPOB B IPOCTPAHCTBE

248 Pemenue 3ana4

249,250 BerunuciaeHue yriioB MEXIY
MPSIMBIMHU.

251 Pemenue 3aga4 B KOOpAMHATAX.
252,253 IlpumeneHue meToaa
KOOpJUHAT.

14



254 Pemrenue 3amady.
255 KourtpoabHas padoraNel
256 3akiar0unTeILHBIH YPOK

CamocrosiTeabHas
padoTaNe6

Tema 2

Tena BpaleHus.

CaMocTosTeJbHASA
paboraNe7

257Tena Bpamenus. Lunmunaap
258,259 I1nomaap NOBEPXHOCTH
HUAJTUHIpA

260 Pemrenue 3agau.

261,262 Komnyc

263,264 I1nomaab NOBEPXHOCTH
KOHYyca

265 IlpaxkTu4yeckas padoraNel
Iomaab NOBEPXHOCTH HWJIMHIAPA U
KOHYCa

266 Cdepa u map

267 BzauMmHOe pacronoxeHue chepbl
M IJIOCKOCTH.

268,269 Pemenune 3agaun
270 KonrpoabHasi padora Ne2

15

12

Tema 3

OOBEMBEL.

271 IlousTue odbema.

272 O0beM npsAMON NPU3MBI.
273 O06bEM HAKJIIOHHOM MPU3MBI
274 O0BEM IIUIMHApA

275 IIpakTnyeckast padoraNe2
O0beM npu3Mbl M HWIMHAPA.
277 O6BEM mupaMuIbl

278,279 O6bEM KOHYCA

280 IIpakTnuyeckast padoraNe3
O0bem nupaMuabl M KOHYCA.
281 OO6wem mapa. [Tnomans cheps.
282,283 Pemrenue 3ama4.

284 KonrtpoabHas paboraNe3
285 3akiI04nTeNbHBIN YPOK

CamocrosTeJbHas
padoraNe8

15



CamocrositeibHas padora 117 yacos (66 yacoB nmo ajaredpe u Ha4aJIaM aHAJIHM3A)

CamocrositeibHas padora Ne 1 -2 yaca

Pemenne JIMHEHHBIX M KBAJAPATHBIX YPAaBHEHHUIA.

Apupmernyeckue 1elCTBUS C AeCTBUTEIbHBIMH YHCJIAMM.
CamocrosiTesibHas padoTa Ne 2 — 6 yacos

JomamnHsist KoHTpoibHAs padoTta. [IpeoOpa3oBanue anredpanvdeckux, paiuoOHAIbHBIX,
WUPPALMOHAIIBHBIX, CTEIIEHHBIX, I0KA3aTEIbHBIX BBIPAXKEHUN.
CamocrositeibHas padora Ne 3 -12 yacos

Pemenne 3a1a4 Ha npeoOpa3zoBaHue JorapupmMuieckux BbIpPasKeHH .
Yucio e.

[Tepexon norapudMa kK HOBOMY OCHOBAHHUIO.

Pegpepam «Jlocapugpmuueckas auneuxa »

CamocrosiTesibHas padoTa Ne 4 -2 yaca
Pewenue cucmem ypasnenuti ¢ pasnvimu pyuxyusmu

CamocrosiTesbHas padora Ne 5 -6 yacoB

BeipakeHue sin o 4 oS 0 uepe3 TaHT€HC MOJIOBUHHOI'O YIJIa.
[TpeoOpa3zoBaHue BbIpaXKEHUM Yepe3 TAHI€HC [TOJIOBUHHOTO apryMEHTA.
[TpeoOpa3oBanue cyMMbl (pa3HOCTH) TAHI€HCOB JIBYX YIJIOB.
Jloka3aTenbCcTBO TPUTOHOMETPUUYECKUX TOKIECTB.

I'paduueckuii crocod pereHus TPUroHOMEeTPUYECKUX YpaBHEHU I

OO6nacTp onpeneneHus: 0OpaTHON QYHKITUH.

Ob6nacTp 3Ha4eHuit 00paTHON QYHKIIUU

Pewenne 3anau

CamocrosiTesibHast padora Ne 6 -14 yacos

Pasnvie cnocobuvl peutenus mpucoHomempuyeckux ypasHeHull U HepageHcms
2Kypc

CamocrositesbHas padora Ne 7 -12 yacos

3aKoH JBUXKEHUS. MTHOBEHHAsI CKOPOCTh JIBHKEHUSI.

I'eomeTpryeCcKkoe UCTOJIKOBAHUE TIPOU3BOIHOM.

[TpuMeHeHHEe TPOU3BOIHON K TpapUUECKOMY PEILIEHUIO YPaBHEHUIA.
HcTtopuueckue cBeeHus o qudpdepeHnaIbHOM HCUUCIECHUH.

Pemenue 3anau

Pedepar. [Ipenen u HenpepbiBHOCTH pyHKIMU. [Ipenen ¢pyukuuu B Touke. [Ipeaen pyHknuu Ha
OeckoHeuHOCTH. Brruncienne npeienos.

JlomamnHss koHTposibHas padota [locTpoenue rpaduka GyHKIMH ¢ TOMOLIbIO TIEPBOM U BTOPOM
IIPOU3BOJHOM.

CamocrosiTesibHas padora Ne 8 -12 yacos

JloMmalnHss KOHTpoJIbHAsA paboTa Berurcienue onpeeneHHoro HHTerpania.
Koncnekr Beruncienne miaockux (Guryp, npujierarommx K OCH OpJIuHarT.
Koncnekt [TpubnmxeHHOe BBIYMCICHUE ONPEICJIEHHOTO HHTErpaa.
Pedepar [IpumeHeHne onpeeeHHOTO HHTErpajia K pelIeHHI0 GU3NYECKUX 3a/1a4
CamocrosrenbHas paboraNe3-104gacoB

[TpeoOpa3zoBanre BbIpaKeHHM, COEPIKALIUX PAJUKAIIBL.

3aauy Ha COCTABJIECHUE YPABHEHUM U CUCTEM.

ITpou3sBoHasl.

[TpuMeHeHne TPON3BOJHOM.

[TepBoobOpazHas.

Brruncnenue mnomaneit puryp.

Pemenne cucreM ypaBHEHUN.

HToroBoe moBTOpeHHE U 0000IIIEHIE 3HAHUIA.
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CamocrosarenbHble paboThl 117 yacoB (51 yac reomerpusi)

CamocrositeibHas padora Ne 1 -2 yaca

N3o06paxenune Guryp Ha MmIOCKOCTU U B IPOCTPAHCTBE.
CamocrositeibHas padora Ne 2 -6 yacoB

Jomamrnss pabora. IlapannenbHble NpsSMble U TUIOCKOCTH.
Kouncnextst JJomamnss padota «llocTpoenue ceuennii Terpasipa U napajieiaenuneaa
Pedepar TETPAD/IP. ITAPAJUIEJIEITUIIE/.

KoHcnekTsl.

CamocrosiTesibHas padoTa Ne 3 -7 yacoB

Jomamrnsist pabora.

[locTpoeHrne mNepHeHIUKYISIPHBIX MPSAMOMN U MIIOCKOCTH.
PaccrosiHre Mex 1y IPSIMOU U IIJIOCKOCTBIO.
CamocrosiTesibHas padoTa Ne 4 -6 yacoB

Jomamnnsist pabora.

[TocTpoeHune nmpu3Mbl U €€ MIOCKUX CEYEHUH.

[TocTpoeHre nupamMuapl U €€ MIOCKUX CEYEHUM.

Pedepar [Ipusma .Ilupamuna. [IpaBuiabHbIC MHOTOTPAaHHUKH
N3rotoBnenune Mozeneit reoOMETpUYECKUX TE
CamocrosiTeibHas padora Ne 5 -6 yacos

KoHncnekTsl. [lononHuTenbHble HHAUBUAYAIbHBIEC 3aaHUs

CamocrosiTeibHas padora Ne 6-7 yacoB

KoncnekTsl.

CeueHus HUIMHAPA U KOHYCA.

Y ceueHHBI KOHYC.

HzroroBnenue Mojeneil reoOMeTpUIECKUX Tel

JlomannHsist KOHTpoJibHas padoTa . [lnomanu Ten BpaiieHusl.
CamocrositesibHas padora Ne 7-12 yacos

OO0beM MPU3MbI U TUPAMHU/IBI.

O0BeM uIMHApPa KOHYCA.

JlomaiHsist KoHTposbHas pabora OOBEeMbI Tel BpallleHusl.
Pedepatsl. Tena BpaieHus.

CamocrosiTeibHasi padota Ne 8-5 yacos

Koncnektsl. JlononHuTenbHbIE MHANBHUIYaJIbHBIE 3a/1aHUs
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3. YcaoBust peaju3zanvu NporpaMmbl y4eOHOH JUCHUNIIMHBI

3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0
Peanuzanus nporpaMMel yueOHOM TUCHUIUIMHBI TPEOYET HATUYHS Y4eOHOro KaOUHeTa.
OO6opynoBaHue yueOHOTO KaOHUHETAa:
- MocajouHbIX MecT — 30
- cTynbeB — 30
- IOCKa KJ1accHas — 2
-y4eOHMKH 110 anredpe -16 1 «Anrebpa 1 Hayaia MaTteMaTu4eckoro aHanusa. 10-11»
-MCTOYHUK BOJIOCHAO0KCHHUS
YyeOHbIe HATIAAHBIE TOCOOUS:
- TaOJIUIBL:
— KBagparos
— CTeIeHeu
— 3Ha4YeHHUH TPUTOHOMETPHUYECKUX (YHKIMII HEKOTOPBIX YIJIOB
— IUTaHIIETHl HACTEHHBIE:
—  (OpMyIIbI COKPAIIEHHOTO YMHOKEHUS
— CBOWCTBA CTEIICHEN
— cBoiicTBa jJorapudmon
— mpaswia u Gopmynsl auddepeHurpoBaHus
—  (opmyibl mepBOOOPaA3HBIX
—  (OpMyIIBI TPUTOHOMETPHUH
IIpudops! u ycrpoiicTBa:
- Habop mopeneit «[Ipu3Mbi»
- Habop mopeneit «IIupamuab»
- Habop mopenel « {umuHape»
- Habop mopenei «KoHnycel»
- Habop KOMOMHUPOBAHHBIX MOJIENEH

YyeOublie HAMJISIAHBIE TIOCOOMS:

- TaOJIMLIBI:

° KBaJpaToB

° CTEeNeHen

° 3HAQYEHU TPUTOHOMETPUUECKUX (PYHKIIUNA HEKOTOPHIX YIJIOB
- TUTAHIIETHl HACTEHHBIE:

° (bOopMyIbI TPUTOHOMETPUU

° reoMeTpuyeckre GUrypsl

° reoOMEeTpUYECKHUE TeENa

I[eﬁCTBymHIaﬂ HOPMATUBHO-TEXHHUYCCKAA JOKYMCHTaAIUsA
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

(ITepeyeHb pekOMeHAYyeMbIX Y4eOHbIX U31aHUH, TOMOJTHUTEIbHOM
JINTepaTyphbl):

Anre0pa v HaYaJIa aHAIM3A

a) 1711l yYalumxcs:

1. bammvakoB M.MU. Maremaruka: anrebpa ©W Havajga MaTeMaTHYeCKOrOo aHAJM3a,
reoMeTpusi: y4eOHUK Ui CTYJIEHTOB MNPOQPECCHOHANbHBIX 00pa30BaTENIbHBIX OpraHHU3alluil,
ocBamBaromux npodeccuu u crnenuanpbaoctu CI10. — M.,2017

2. bamvakor M.M. Maremaruka: anareOpa ©W Hadajga MaTEeMaTHYECKOTO aHAIM3a,
reomerpusi: COOpHHMK 3amad NpoUILHOW HampaBlIeHHOCTH: y4eb. mocobue i CTYACHTOB
poecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHMU3allMii, OCBAaWBAIOIIUX MPOGECcCHH U CleUUuaIbHOCTH
CIIO. —M.,2017

3. bamvakor M.MU. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOrO0 aHaIM3a,
reoMeTpus: 3ajayHuK: yded. mocoOue [uis CTYACHTOB MpPO(EeCCHOHAIBHBIX 00pa30BaTENbHBIX
opranmsaiuii, ocsauBarouux rnpodeccuu u cneuuaibHoctu CIIO. — M.,2017

4. I'ycee B.A., I'puropseB C.I'., Mpomrmna C.B. Matemaruka: anrebpa u Hadaia
MaTeMaTUYeCKOTO  aHalu3a, T[eoOMeTpHUs: Y4eOHHMK Ui  CTYAEHTOB  MPOo(ecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3annii, ocBanBarIuX npodeccuu u cnenuanbHoctu CI10. — M.,2017

0) 1J1s1 mpenoaaBareJieii:

1. 006 obpazoBanuu B Poccuiickoit denepannu:

denep. 3akoH or 29.12. 2012 Ne 273-03 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-
@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Neo 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Neo
135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne
145-®3, B pea. ot 03.07.2016, c u3m. ot 19.12.2016.)

2. [Ipuka3 MunucrepctBa obpazoBanusi U Hayku P® ot 31 nekabps 2015 r. N 1578 "O
BHECEHUH WU3MEHEHUil B (efepanbHbli TOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEIAHETO
oOmrero oOpa3zoBaHusi, YTBEPKACHHBIN NTpUKa3oM MuHHCTEpCTBa oOpa3oBaHus U Hayku Poccuiickoit
®enepanyu ot 17 mas 2012 r. N413"

3. [IpumepHasi ocHOBHasi oOpa3oBaTelbHasi MporpaMMa CpeaHero oOIero oOpa3oBaHMS,
onobpeHHass pemieHueM (eaepaabHOr0  y4eOHO-METOAUYECKOr0 OOBEAMHEHUS IO  00lemMy
obpazoBanuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).

4. COOpHHUK JTy4IINX YPOKOB U 3aHATUH, pa3paboTaHHBIX 110 TexHosorun AMO, 2016r
5. Oenepanpublii 3ak0oH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Denepanuny».

6. IIpukaz MunucrepcrBa oOpazoBanust u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (hefepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEAHEro (MOJHOTO)
o01rero oOpa3oBaHUs.

7. [Tpuka3 MunucrepcTBa obpa3zoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MmeHnenuil B [Ipuka3 MunucrepctBa obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «“O0 yrBepxaeHHH (elepalbHOr0 TOCYAAPCTBEHHOTO0 00pa3oBaTEeIbHOIO CTaHJapTa
CpemHero(TmoTHOTO) 00IIero 00pa3oBaHUS ».

8. ITucemo /[lemapTamMeHTa TroCyJapCTBEHHOM MOJUTHKH B cdepe MOArOTOBKH PabOUYMX
kanpoB u JIIIO MunuctepctBa o6pa3zoBanust u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmaruu
[0 OpraHu3aluy MOJyYeHHsI CpeHEro oouiero oopa3oBaHus B pejenax OCBOSHUsI 00pa30BaTebHBIX
IporpaMM cpeaHero npogdeccuoHalbHOTO 00pa3oBaHus Ha 06a3ze OCHOBHOIO 00IIero oOpa3oBaHUs C
yueToM TpeOoBaHU# (hefepaibHBIX IOCYJapCTBEHHBIX 00pa30oBaTeIbHBIX CTAaHIAPTOB U IMOJydyaeMOMH
npodeccuu Win CHeualbHOCTH CPeIHEro NpodecCHOHaILHOT0 00pa30BaHUs».
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WHTepHET pecypcsl A CTYAEHTOB:

1. http://www.egesdam.ru/page270.php penieHne nokazareJabHbIX YPaBHECHUH.

2. http://ege-ok.ru/2012/02/09/reshenie-pokazatelnyih-neravenstv/ pemeHue nokasaTeabHbIX
HEPABEHCTB.

3. http://www.egesdam.ru/page290.php norapupmuuecKkue ypaBHEHHS

4. http://ru.solverbook.com/primery-reshenij/primery-resheniya-logarifmicheskix-neravenstv/
norapuMuuecKre HEpaBEHCTBA.

5. http://ru.solverbook.com/primery-reshenij/primery-resheniya-trigonometricheskix-uravnenij/
TPUTOHOMETPUYECKHE ypPaBHEHUS

6. Smenko U. B., 3axapos I1. . EI'D 2011. Martematuka. 3agaua B8. ['eomeTpuueckuii cMbici
npousBonHoi. Pabouas terpans / Ilog pen. A. JI. CemenoBa u U. B. Smenko. — M.:
MIIHMO, 2011. — 88 c. ISBN 978-5-94057-658-7
Ckauarts (976.07 k6, djvu/rar) ifolder.ru || mediafire.com

I'eomeTpus

(ITepeuenb pekomMeHayeMbIX y4eOHBIX H31aHuil, UHTepHeT-pecypcoB, JONOJTHUTEIbHOM
JIUTEPATYpPbI):

a) 1JIA yYalmxcs:

1. Atanacss JI.C. u np. I'eometpus. 10 (11) k1. — M., 2016

2. bammmakos M.U. 2017 UznatensctBo Kuo Pyc
4Mopakosud A.I'. Yacts 1,2 Anre6pa u Hauana ananuza 2020, M , [Ipocserienne
0) nJ1s1 mpenogaBareJiei

I. I'eometpus 10-11 k. Meroanueckne peKOMEHIAUH ISl YUUTENS YacThb | u 251

2. [Tpuka3z Munucrepcta o6pazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun
u3MeHeHuil B [Ipuka3 MunucrepcrBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «“O0 yrBepxIeHHH (ellepalbHOr0 TOCYAAPCTBEHHOIO0 00pa3oBaTEeIbHOIO CTaHJapTa
CpenHero(moaHOTo) 00IIero 00pa3oBaHus ».

3. banivakoB M. M. MaTtemartuka: KH. JUIsl TpenogaBaTelis: MeToa. nocodue. — M., 2017
4. bammakor M. U., Ilprasos 1. 1. Meroanueckoe mocodue a1 moarotroBku Kk EI'D. —
M., 2016

HuTepHeT pecypcebl AJis1 CTY/A€HTOB:

1. Cwmupnos B. A. EI'D 2011. Maremaruka. 3agaya C2. 'eometpusi. Ctepeomerpus / [Tox
pea. A. JI. CemenoBa u U.B.fImenko. — M.: MIITHMO, 2011. —64 c. ISBN 978-5-94057-664-8

Ckauarts (2.62 MO, djvu/rar) ifolder.ru || mediafire

http://Sterka.com/node/7003 pemeOHuK 1o reomerpun aBT. Atanacss JI. C. 10-
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4. KOHTPOJIb M OlI€eHKA Pe3y/JIbTATOB OCBOCHHS YUeOHOH TMCUMILINHBI

B xone uzyuenus npenmera " Maremaruka " npegycMaTpuBaeTcs opraHu3anus U poBEACHNE
IIPOMEKYTOUHON aTTeCTAllMU U TEKYILEro KOHTPOJIS MHAUBUYAIbHBIX 00pa30BaTeIbHbIX
JTOCTHKEHUH — IEMOHCTPUPYEMBIX 00yUJaIOIUMUCS 3HAHUH, YMEHUI 1 HABBIKOB.

Texymuii KOHTPOJIb MPOBOAUTCS NMPENOAABATENEM B IIPOLIECCE TPOBEACHUS IPAKTUYECKUX
3aHATUH U 1a00PaTOPHBIX pabOT, TECTUPOBAHMUS, @ TAK)KE BHIIOTHEHUS 00YYArOIIUMCS

HHAWUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

OOydeHue 3aBepiIaeTcsi MPOMEKYTOYHOH aTTecTanueii B hopme Ik3ameHa. DopMbI U METOTbI
TEKYIIETO KOHTPOJISI CAMOCTOSITEIILHO Pa3padaThiBACTCs MPETOaBaTEIICM.
JIJ1st MPOMEXYTOYHOM aTTeCTAIllMU M TEKYIIET0 KOHTPOJISl 3HAHUH co3/1at0TCst (DOH/IBI OLIEHOYHBIX

cpencts (POC).

Anre6pa 1 Havaja aHalu3a.

Pesynbrarel 00yueHus
(OCBOCHHBIEC YMEHUSI, YCBOCHHBIE
3HaAHUS)

YMenus:

@DopMBbI U METOABI KOHTPOJIS U OLIEHKH
pe3ynabTaTOB OOYUECHHS

- peliath NPUKJIAJHbIC 3a1a4H
B obOnacTu npodeccruoHaIbHON
JeATEIbHOCTH;

- HCCIIeIOBATh (MOJICTMPOBATH)
HECJIOXKHBIC TIPAKTHYCCKHUE CUTYaITUN
Ha OCHOBE M3yYCHHOTO MaTepHaa;

- IPUMCHATH IPOU3BOJHYO JIA
IMPOBCACHUA HpI/I6J'H/DKCHHI>IX

TECTUPOBAHUE, BHIMOJIHEHUE TOMAITHUX
3aJlaHUH, BBIIIOJIHEHUE KOHTPOJIBHBIX padoT,
TECTUPOBAHUE, BHITIOJIHEHUE
CaMOCTOSITENIbHOM pabOThI 110
WH/IMBUYaJIbHBIM 3aJJaHUAM

BBITIOJTHEHUE CAMOCTOSITEIIBHON pabOTHI 11O
WH/IMBUYaJIbHBIM 33JJaHUAM

TECTUPOBAHUE, BBIIIOJHEHHUE JOMAIIHUX
3aJJaHUH, BBIIIOJIHEHUE KOHTPOJIBHBIX padoT,

BBIYHCIICHUI; TECTUPOBAHUE, BHIITOJIHEHNE
CaMOCTOSITENIbHOM paboThI 1O
VHIVBUAYAJIBHBIM 331aHUSIM
3HaHUS:

3HaYE€HUE MaTeMaTUKHU B
po¢eCCUOHAIBHON NEATETLHOCTH U MPHU
OCBOEHUU MPOoeCCHOHATHHON
o0pa30BaTeIbHON MPOrpaMMBbl;

- OCHOBHBIC MAaTEMATHUYCCKHUEC MECTOAbI
pelIeHns MPUKIAIHBIX 33724 B 001IacTH
po¢eCCUOHATBHON JIEATETLHOCTH;

YCTHBIN OIPOC, TECTUPOBAHUE, BBITIOJIHEHHE
JOMalITHUX BaI[aHHfI, BBITIOJTHEHUEC
KOHTPOJIbHBIX Pa0OT, BHIIOJIHEHUE
CaMOCTOSITENIbHOM pabOThI 1O
WHIVBUAYAJIbHBIM 3a1aHUSM

YCTHBIHN OIIPOC, TECTUPOBAHME, BHITIOJIHEHHE
JOMalITHUX SaJIaHHfI, BBIIIOJTHEHUE
KOHTPOJIbHBIX Pa0OT, BHIIOJIHEHUE
CaMOCTOSITENIbHOM pabOThI 1O
VHAVBUAYAJIbHBIM 331aHUSIM

- OCHOBHBIE OHSTHS ¥ METOJIBI
MaTeMaTHUYEeCKOro aHaJInu3a,
JMCKPETHON MAaTeMaTUKH, TEOPUH
BEPOATHOCTEN U MAaTEMaTUYECKOU
CTAaTHUCTHKH,

- OCHOBBI HWHTCTPAJIBHOTO U

YCTHBIﬁ OITPOC, BBIMTOJITHEHUEC JOMAITHUX
3aIlaHI/II71, BBIITOJIHCHUEC KOHTPOJIbHBIX pa60T,
TECTUPOBAHUEC, BEIIIOJTHCHUEC
CaMOCTOSTEIbHOM pa6OTLI 10
HHIWBHUAYAJIbHBIM 3aJaHUAM

YCTHBIN OITPOC, TECTUPOBAHUE, BBIIIOJHEHUE
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mudepeHIATBHOTO HCUNCIICHUS.

JIOMAIlTHUX 3aJaHUi, BEITIOJTHCHHUE
KOHTPOJIBHBIX PaOOT, BHITOTHEHUE
CaMOCTOSITEIIbHON PabOTHI TTO
VHJIUBUYAJIbHBIM 33JIaHUSIM

I'eomeTpus

PesynbraToB 00yueHHs
VYMeTh/3HaTh

e pacrmo3HaBaThb ~ Ha  yepTexax M MOJENAX
MPOCTPAHCTBEHHBIE bopMbr; COOTHOCHUTH
TpEeXMEpHBIE OOBEKTBI C WX ONUCAHHIMH,

U300paKEeHUSIMH,

® OINUCBHIBATH B3aUMHOE pAacClOJOXKEHUE MPSMBIX U
IUIOCKOCTEN B IPOCTPAaHCTBE, apryMEHTHUpPOBATh
CBOM CYXJIeHHUsI 00 ATOM PACIIONIOKECHHH,

® AHaJIM3MPOBATh B IPOCTEHIIMX CIy4yasX B3aUMHOE
pacrnosioxeHue 00bEKTOB B IPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU U KpYTJIbIe
TeJa; BBHIMOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;

® CTPOUTH MPOCTEUIINE CEeUeHUsi Kyba, MPU3MBIL,
UpaMUbl;

e pemars  [UIAHUMETPUYECKHE W IPOCTEHIINE
CTEPEOMETPUYECKHE 3aJa4yd Ha HAXO0XKJICHHE
reOMETPUYECKUX  BEJIWYMH  (UIMH,  YIJIOB,

rIomaaei, o0beMoB);

® JCIOJIb30BaTh MPU PEIIEHUH CTEPEOMETPUUYECKUX
3a/1a4 MIaHUMETpUYECKue (PaKThl U METOIBI;

® [IPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B XOHIE
pelLIeHUS 3a1a4.

Hcnonp30BaTh TpUOOpETEHHBIC 3HAHUS M YMEHUS B

MPAKTUYECKOU IESITETbHOCTH U MMOBCETHEBHOW KU3HU:

e I HWCCleAoBaHUA (MOJAETHPOBAHUS) HECIOKHBIX
MPaKTUYECKUX CUTYyallMii Ha OCHOBE HM3YYEHHBIX
dbopMy1 U cBOWCTB GuUryp;

BBIYHCIIEHHS 00BEMOB U IUIOLIAAEH

MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPU PEIICHUH

MPAKTUYECKUX 3a7a4, UCTIOIb3YsI PU HEOOXOAMMOCTH

CIIPAaBOYHHKHU W BBIYHCIIUTEILHBIE YCTPOMCTRA.

- UCTIOJIb30BATh (POPMYIIBI ISl BHIYMCIICHUS TUTOIaIei
MTOBEPXHOCTHU MTPU3MBI U TUPAMUIBL;

- OIIPEAEIIATh BUABI MHOTOIPAHHUKOB;

- BBIIIOJIHATH IPAKTHYECKUE PAOOTHI;

- IPUMEHATH HOBYIO TEPMUHOJIOTHIO

- OLIEHNBATh peYb APYTUX CTYICHTOB;

- IPOBOAMTH AHAJIN3 PELICHUs 3a1a4

q)OpMBI N MCTOABI KOHTPOJIA

yCTHasi IpOBEpKa
TECTOBBII KOHTPOJIb

yCTHasi IpOBEpKa
TECTOBBIN KOHTPOJIb

OIICHKA pe3yabTaToOB
MPAKTUYECKUX 3aHATHI
OLICHKA pe3yJIbTaToB ayIUTOPHOU

CaMOCTOSITEILHOMI pa6OTBI

YCTHasl POBEPKa
OIIEHKA pe3yJIbTATOB MNPAKTUYECKUX

3aHIATHI

OIICHKA pe3yJIbTaTOB

CaMOCTOSITENTLHOM pabOTHI

ayIUTOPHOU

OIIEHKa Pe3yNbTaTOB KOHTPOJIHHOU
paboTsl
yCTHas MPOBEpKa

orieHKa pedepaTa

OLICHKA pe3yJIbTaToOB
MPAaKTHYECKUX 3aHATUN
OlICHKa  pe3yJbTaToB ayJIUTOPHOU
CaMOCTOSITENIbHOM pabOThI
OLIEHKAa  pe3ynbTaToB  JabopaTOpPHOM
paboTsl
OLICHKa  pe3yJbTaTOB  KOHTPOJIbHOU
paboThl
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- HCTIOJIb30BaTh HOBYIO TEPMUHOJIOTHIO;

- OIPEENATh BCE TEJIa BPAIICHUS U UX JJIEMEHTHI,
- BBITIOJHSATH PUCYHKH BCEX TEJl BpAIICHUS;

- IPUMEHSTH (POPMYJIbl BEIUHUCICHHSI 0OBEMOB Tell
BpaIlCHUS;

- OLICHUBATh BBIIIOJIHEHUE MPAKTUYECKUX PabOT MO
BBIUHCIICHUIO 00hEMA TEOMETPHUSCKUX TETl

- IPOBOJUTH aHATN3 TEKCTA 3a/1a4 10 JaHHOU TeMe.

OILICHKA pe3yabTaToOB
Marepuan Bcex U3yUYECHHBIX TEM: MPAaKTUYECKUX 3aHITUI
Omnpenenenusi, akCUOMBIL, TEOPEMbI, GOPMYIIbI, TPaBUIa | OLIEHKA pe3ynbTaTOB ayIUTOPHOU
U T.J. CaMOCTOSITeIILHON paOOTHI
OLICHKa  pPe3ylbTaTOB  J1abOpaTOpHOU
paboTsl

OLIEHKAa  PE3yJbTAaTOB  KOHTPOJbHOMU
[TpaBHIIbHO MPUMEHSATH TEPMUHOJIOTHIO IO BCEM TeMaM | pabOThI
POTrpaMMBI;

Pemats 3a1aun 00s3aTeabHOrO YPOBHS 110 BCEM TeEMaM; | IIpakTHuYecKas paboTa
U3TOTOBJICHUE MOJENEH TEJl BpalCHU.

Kpurepumn oueHox:

o OTBeT OLIEHUBAETCS OTMETKOM «5», ec/Iu:

1. paboTa BBIIOJIHEHA OJIHOCTbIO;

2. B JOTMYECKHX PACCYKIEHUSAX U 00OOCHOBAHUHU PELLIEHUS HET MPOOENIOB U OLINOOK;

3. B peLICHHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OIUCKA, KOTOpask He
ABJISIETCS CIIEICTBUEM HE3HAHUS WJIM HEMIOHUMaHUS y4eOHOT0 MaTepuana).

o OtrMeTKa «4» CTAaBUTCS B CIeaAyrmux ciayvdasax:

1. paboTa BBINOJHEHA MOJIHOCTHIO, HO OOOCHOBAHHWS IIArOB PEIICHUsS HEIOCTATOYHBI (eciu
yMeHue 000CHOBBIBAaTh PACCYKACHUS HE SBISIIOCH CIIEIUATbHBIM 00BbEKTOM ITPOBEPKH);

2. JomyIlleHbl OfHa OIMIMOKa WM €CTh JIBa — TPU HEJ0UETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKAX
WM rpadukax (eciu 3TH BUbI pabOT HE SBISIIUCH CTIEHUAIbHBIM O0BEKTOM NPOBEPKH).

o OtMeTKa «3» cTaBHUTCS, €CJIH:

1. momymieHo 6osee o HON omMOKK WK OoJiee IBYX — TPeX HEI0UETOB B BBIKJIA/IKaX, YepTexax
WM Tpadukax, Ho oOydaronuiics o01anaeT 00s3aTeIbHBIMA YMEHUSIMHU 10 TPOBEPSIEMOI TEME.

e OTMeTKa «2» CTABUTCH, €CJIM:.

[ ] ZIOHYHIGHBI CymeCTBeHHBIel . )IOHYHICHI)I CYH_IGCTBGHHBIG OH_II/I6KI/I, IIOKaszaBIIUE, 4YTO
oOyyJaromuiics He 00J1aaeT 00sA3aTEIPHBIMA YMEHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.
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IIpuMepHbIE TEMbI
JJIS1 MCCJIeI0BATEIBLCKUX U JIadopaTopHbIX padoT(199)
HecrannapTtabie criocoObI penieHus KBaAPATHBIX YPaBHEHUI
Matemaruueckue copu3Mbl
[IpuMeHeHne CI0KHBIX MPOIEHTOB B AdKOHOMUYECKUX pacueTax
CrnoxeHre TapMOHUYECKUX KOJIeOaHMi
['padmyeckoe perieHne ypaBHEHUH 1 HEPABEHCTB CKOCTH U TIPSIMOM.
Bekropel. Moaynb BekTopa. PaBeHCTBO BeKkTOpoB. CiiokeHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha yuciio. PaznokeHne BeKTOpa MO HAMpaBlICHUSIM. YTOJ MEXAy AByMs BekTopamu. [Ipoekius
BeKTOpa Ha ocb. KoopauHatel BekTopa. CkaiasipHOE MPOU3BEIEHUE BEKTOPOB.
Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEIICHUM MATEMATUUYECKUX U MPUKIIATHBIX 3a/1a4.
Peurenne TpuroHoMeTpUYECKUX YpaBHEHUM U CUCTEM YPABHEHUM.
[TpousBoHas CIIOKHON (YHKITUH.
Kputnueckue Touku QyHKINHU, MAKCUMYMbl U MUHHUMYMBI.
[TprmeHeHrne TPOU3BOTHON K UCCIIEIOBAaHUIO ()YHKITUI U MOCTPOCHUIO TPAPHKOB.
CrnosxeHue rapMOHUYECKUX KoJeOaHui
I'padmueckoe penieHrne ypaBHEHUIH 1 HEPABCHCTB
[Tonstue nuddepeHnmana u ero NPUIOKEHUS
HccnenoBanue ypaBHEHUI U HEPABEHCTB € MapaMeTpaMu
I'eomerpus JlobaueBckoro.
[IpaBunbHbIE | MOTYNPABUIbHBIE MHOTOTPAHHUKH.
3araJku DUpaMuabl.
30J10TO€E CEYEHHE.
CummeTpus B IpUpPOJE.
Jluct Mébmyca.
Knaccudukanus MHOTOTpaHHHUKOB.
Knaccugukanust Ten BpameHus.
['eomeTpus u apXUTEKTYypa.
[TapannenbHOE MPOEKTUPOBAHUE.
BekTopHoe 3a/1aHue NPSAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.

YV VY

JK3aMeH (MMCbMEHHAs1 KOHTPOJIbHAs padora , 8 BapuaHTOB)
Kpurepun onenok:

«I» - HEOOXOUMO MPABWIHHO PEHINTh S MPUMEPOB 00M13aTEJIbHOH YaCTH U3 pasjena
anreOpa (nutep A) u 2 reomerpudeckue 3anadu (urep ).

«4» - Heo0X0auMO MPaBUIBHO PELIUTh BCe IPUMEPHI 00s13aTEIbHON YacTH .

«5» - HeoOXOAUMO PEIINTh BCE MPHUMEPHI O0s3aTENIBHOW YacTh U 3 JOOBIX  3aJaHus
JIOTTOJTHUTEIbHOW YaCTH

«2» - He BBINIOJIHEHA HOPMA OLIEHKH «3
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