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Pabouas nmporpamma 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:
[TpenonaBarens: PoxkoBa CBerinaHa AHaToNbEBHA , IepBasi KBATU(UKALIMOHHAS KaTeTOpHUs
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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
obOpasoBarenbHOl mporpamMmbl 1o mpodeccusm:  13.01.10 DnaekTpoMOoHTEp IO PEMOHTY U
00CITyKMBaHUIO AJIEKTpooOopynoBanuio (oTpacisamu), 15.01.30 Cnecapp

MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOHM mpodeccrHoHanbHOH 00pa3oBaTeIbHOM
nporpaMMbl yueOHast JUCIUITTNHA «MaTeMaTHKa» MPUHAUICKUT K TCOPETUIECKOMY ITUKITY.

1.2. Mecto AUCHMIINHBI B CTPYKTYpe OCHOBHOM npogeccHOHATbHOM
o0pa3oBaTeIbHOW  TporpaMmbl  ydeOHas  JucHUIUIMHA  «MareMaTuka»  HM3y4daeTrcss B
obmeobpazoBarenbHoM 1ukiae ydeOHoro miana OIIOII CIIO nHa ©6a3e OCHOBHOro OOIIETO
oOpa3oBaHus ¢ oirydeHueM cpeaHero oomero oopaszosanus (IIIKPC). B yuebnsix mianax [ITKPC
yuebHas aucruruinHa «MaTtematrukay BXOAMT B COCTaB OOIIMX 0011e00pa3oBaTeNbHBIX Y4eOHBIX
JTUCHIUTUTAH, (OPMHPYEMBIX H3 00s3aTenbHBIX mNpeaMmeTHbx obmacteit ®I'OC cpennero oOmiero
obpazoBanus, mia npodeccuit CIIO mmm cnenmansHOcTeid CIIO cooTBeTCTBYIOMmETO0 MPOGUIIS
po(eCCHOHAIBHOTO 00pa30BaHUsI.

1.3 Hesn u 3agaum y4eOHOIl IMCHMIVIMHBI — TPeOGOBaHMA K pe3yJbTaTaM OCBOEHUS
AUCHUTLIUHBI:

o (¢opMupoBaHHe NpeACTABJEHUI O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3BIKE HAYKH,
CPEICTBE MOJCIUPOBAHHUS SIBJICHUN U MPOIIECCOB, 00 MAEIX U METOIaX MaTeMAaTHKH,
o pa3BuTHe JIOTUYECKOTO MBIIIICHHUS], MIPOCTPAHCTBEHHOTO BOOOpaKeHU,

AITOPUTMUYECKONW KYJIbTYpbl, KpUTUUHOCTH MBIIUIEHUS HAa YPOBHE, HEOOXOAMMOM Uil Oyayuiei
npodecCHOHATIBLHOM eATeTbHOCTH, Ul IPOI0JIKEHUsT 00pa30BaHUs U caMOO0Opa30BaHMs;

o OBJIa/IeHHe MATeMAaTHYeCKUMHM 3HAHUSIMM M YMEHHSIMH, HEOOXOJUMBIMH B
NOBCEHEBHOM JKM3HU, JUIS M3YYEHHUS CMEXHBIX €CTECTBEHHO-HAay4YHBIX IUCIHMIIIMH Ha 0a30BOM
YPOBHE M JTUCIUIUIMH MPO(EeCcCHOHATBHOTO LUKJA, IJs IMOJIyueHuss oOpa3oBaHus B 00nacTax, He
TpeOyIOLMX yriyOlIeHHOW MaTeMaTHUeCKOM MOIrOTOBKH;

o BOCIIMTAHWE CPEJCTBAMU MAaTEMAaTUKH KYJIbTYPHl JHYHOCTH, TIOHUMAHUS 3HAYUMOCTH
MaTeMaTUKH JJIs HayYHO-TEXHHYECKOro Iporpecca, OTHOIIEHHS K MaTeMaTHKe Kak K 4YacTH
00111€4eNIOBEYECKON KYJIBTYphl Uepe3 3HAKOMCTBO C UCTOPHEW Pa3BUTHS MaTeMaTHKH, 3BOJIOIUEH
MaTeMaTUYECKUX UIEH.

OcHOBY mporpamMMbl COCTaBJISIET  COJAEp)KaHUE, COIJacOBaHHOE C  TpeOOBaHUSAMHU
dbenepabHOTO  KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa cpefaHero (MOJIHOTO)  OOIIero
o0Opa3oBaHus 0A30BOI0 YPOBHSI.

MaremaTtuka sBIseTCs  (yHIAMEHTAJbHOM  00IIeo0pa30BaTENbHON  AMCHUIIMHOW — CO
CJIO’KUBUIMMCSI YCTOMUMBBIM COZEp)KaHHUEM U OOIMMHU TpeOOBaHUSAMHU K MOATOTOBKE OOYUYaIOIMIUXCS.
Peanmmzanuss oOmmx 1eneil W3ydeHUST MaTeMaTHKH TPAAWIMOHHO (OpMUpYeTCs B HYeThIpex
HalpaBJIeHUsIX — MeToauveckoe (olIiiee MpencTaBieHHe 00 HIEsIX M METOAAaX MaTeMaTUKH),
UHTEJJIEKTyaJlbHOE ~ pa3BUTHE,  YTWIMTApHO-NIparMaTHYeCKOe  HalpaBiieHHe  (OBIIaJeHUE
HEOOXOUMBIMUA KOHKPETHBIMHU 3HAHUSIMU M YMEHUSIMHU) U BOCITUTATEIILHOE BO3/ICHCTBHE.

HN3yyenue MaTeMaTHKH KaK NPO(PHIBLHOI0 yueOHOIro npeamera odecneynBaercs:

— BBIOOPOM pa3IMYHBIX MTOJIXO0B K BBEJCHUIO OCHOBHBIX MOHATHI;

— (opMuUpOBaHUEM CHCTEMBI YUEOHBIX 3aJlaHul, oOecreunBarOmX d(PPEKTUBHOE OCYIIECTBICHHUE
BBIOpaHHBIX [IENIEBBIX YCTAHOBOK;

— o0oraiieHueM CHeKkTpa CTHied Y4eOHOH NeATeNbHOCTH 3a CYET COTrJacOBaHUs C BEIyIIHMHU
JeSITEIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOpAaHHOM mpodeccuu.

[IpodunpHas cocraBisonias OTpa)kaeTcsi B TPeOOBAaHUAX K MOATOTOBKE OOYYAIOIIMXCS B
YacTH:



— o0mieil cucTeMbl 3HAHUWM: COJEpIKATENbHBIE MPUMEPHl UCTOIB30BAaHUS MATEMATHUECKUX HACH U
METO/IOB B MPO(eCCHOHATBHOM NesTeTLHOCTH,

— YMEHUU: pa3uyue B YPOBHE TPEOOBAHUH K CIIO)KHOCTH MPUMEHSIEMBIX allTOPUTMOB;

— MPAKTUYECKOTO MCIOJIb30BAHUS MPUOOPETECHHBIX 3HAHWA U YMEHHI: WHIUBUAYAILHOTO y4eOHOTO
OTbITa B TIOCTPOCHUU MATEMAaTHYCCKUX MOJEIEH, BBIOJHEHUU HMCCIIEIOBATEIBCKUX M MPOCKTHBIX
pabor.

TakuM o00pazoMm, mTporpaMMa OpPHEHTHPYET Ha MPUOPUTETHYIO pOJIb IPOIECCYATbHBIX
XapaKTEPUCTHK YUeOHOH paboThl, 3aBUCAIIMX OT NPOQPuis MPO(HECCHOHAILHOW  TOATOTOBKH,
AKICHTUPYET 3HAYCHHE IIOTYYCHHS OIBITA KCIIOJIB30BAHUS MATEMAaTUKH B COJIEP)KATEIBHBIX H
npopeCCHOHATBPHO  3HAYUMBIX  CHTYyallUsiX [0 CPaBHEHUIO C  (OPMaJIbHO-YPOBHEBBIMHU
PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUCHUSI.

[lepeyeHp TeM B Kypce MaTeMaTHKH SIBIISICTCS OOMIMM JUis BceX Mpoduield MOoay4aeMoro
npodecCHOHATIBLHOrO 00pa3oBaHUs M MPU BCeX 00beMax yuyeOHOTrO BPEMEHH HE3aBHCHUMO OT TOTO,
SIBIISICTCS JIU TIPEMET 0Aa30BbIM WIIA IPOPHILHBIM.

OcBoenue coaepxaHus y4eOHOM qucUMILINHBI «MaTeMaTuka» ol0ecrniedyuBaeT JOCTHKEHHE
CTyJIEHTaMH CJIeAYIOIUX pe3ybTaTOB:
* JINYHOCTHBIX:
—— c(OPMHPOBAHHOCTH TMPEJCTABICHU O MAaTEeMAaTUKE KaK YHHBEPCAJIHHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHUS SBJICHUI U MIPOIECCOB, UACSIX U METOJaX MAaTEMAaTHKHU;
—— MOHMMaHUE 3HAYMMOCTH MaTeMAaTUKHU JJIsl HAyYHO-TEXHUYECKOTO Mporpecca, chOpMHUPOBAHHOCTD
OTHONICHUS K MaTeMaTHKe KaK K 4acTH OOIIEeYEeIOBEYECKOM KYIbTYphl Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHS MaTEMATUKH, BOIONMEH MaTEMaTHYECKUX UJICH;
—— Ppa3BUTUE JIOTHYECKOrO MBIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aIrOPUTMUYECKOM
KyJBTYpbl, KDUTUYHOCTH MBIIUICHUS HAa YpOBHE, HEOOXOAMMOM JUIsl Oyamymied mpodeccnoHaabHON
JEeSTENIbHOCTH, JUISI IPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;
—— OBJIAJICHHE MAaTEeMaTUYECKUMHU 3HAHMSIMH U YMEHUSIMH, HEOOXOJAUMBIMUA B MTOBCEIHEBHOW KHU3HHU,
JUIE OCBOEHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCLHUIUIMH W JUCHUIUIMH MPOQEeCcCCHOHATHLHOTO
[UKJIA, JJIS TIOJy4eHHUs: oOpa3oBaHMsI B 00JIACTAX, HE TPeOyOIMMX yriayOJeHHON MaTeMaTH4YeCKOM
HOJTOTOBKH;
— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BAHUIO, HA IPOTSKEHUH BCEH
KHU3HHM;, CO3HATEJIbHOE OTHOIIEHHE K HENpEephIBHOMY OOpa30BaHMIO KaK YCIOBMIO YCIIEHIHOMN
podeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,
— TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSTEIbHOM TBOPUECKOI U OTBETCTBEHHOM IEATEIBLHOCTH;
— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKaMU B 00pa30BaTEIbHOM,
0O0I1IeCTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BAaTENIbCKOM, TPOSKTHON U JPYTUX BUAX JEATEIbHOCTH;
— OTHONICHUE K MPOPECCHOHATBLHON AEATEIHHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHUU JINYHBIX,
0O0I1eCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALMOHANBHBIX MPOOIeM;

* MeTanpeJIMeTHbIX:

—— YMEHHE CaMOCTOSITEJIbHO ONpEAeNsATh LENH IEATEIbHOCTH U COCTaBIAThH IUIAHBI JESITENbHOCTH;
CaMOCTOSITENIBHO OCYULIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JEATEIBHOCTB; HCIIOJIB30BaTh
BCE BO3MOXHBIE PECYpPChl [UIsl JIOCTH)KEHHS TIOCTaBJICHHBIX 1eJiell W peaju3alud IJIaHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYallUAX;

—— yMEHHEe MPOIYyKTHUBHO OOLIaThCsl M B3aWMOJEHCTBOBATH B MPOIIECCE COBMECTHOM NEATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(p(PEeKTUBHO pa3periats KOH(PIUKTHI;

—— BJIa/ICHUE HaBBIKAMU TO3HABaTENbHOM, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON NEATEIbHOCTH,
HaBBIKAMU pa3pelieHus npo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METO/I0B
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

—— FOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSTENIbHOW HH(OPMAIIMOHHO-TI03HABATEIbLHON NESTETbHOCTH,
BKJIIOYasi YMEHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX WH(OpPMALIUU, KPUTUYECKU OLIEHUBATh
U MHTEPIIPETUPOBATh HH(OPMAIIHIO, TOTYIAEMYI0 U3 Pa3IMYHBIX HCTOYHHKOB;



—— BJIQJICHUE SA3BIKOBBIMM CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1araTb CBOK TOUKY 3PEHUS,
HCIIOJIb30BAaTh aICKBaTHBIE SI3BIKOBBIEC CPEICTBA;

—— BIIQJICHUEC HABbIKAMH I103HABATEIbHON peduieKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJITATOB M OCHOBAaHUH, T'PaHMI] CBOErO 3HAHMS U HE3HAHMSI, HOBBIX
IIO3HABATEJIBHBIX 3374 U CPEACTB I UX JOCTUKEHUS,

—— IEJCYCTPEMJIEHHOCTh B IIOMCKaX M IPUHATHM pEIIEHUH, cooO0pa3uTeNbHOCTh M HMHTYHLUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIOCOOHOCTh BOCIPUHUMATH KPAaCOTy M TapMOHHIO
MUDA;

npeAMeTHbIX:
— ¢(hOpMHPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKE KaK YacTH MUPOBOH KyJIbTYphl U MeECTe
MaTeMaTHKH B COBPEMEHHOW ITMBWJIM3AIMM, CIOCO0aX OINHMCAHMS SBJICHUM pPEaJbHOTO MHpa Ha
MaTeMaTHYECKOM S3BIKE;
—  c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHYECKHX TMOHATHIX KakK  Ba)KHEHIIHMX
MaTeMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OINKHCHIBAaTh M HM3Yy4aTh pPAa3HbIC MPOLECCHI U SBJICHUS,
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUUYECKOTO MOCTPOCHUS MAaTEMAaTUUYECKUX TEOPUH;
—— BJIAJICHUE METOJAaMHU J0Ka3aTEIbCTB U AITOPUTMOB PEIICHUS, YMEHHE UX NPUMEHSTh, IPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/1€ pEeLICHUs 3a/1a4;
—— BJAQJACHUE CTAaHJAPTHBIMH IPUEMAMH PELICHHS PAUMOHAIBHBIX M  HPPALUOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUW U HEPABEHCTB, WX CHUCTEM;
WCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHUCIE IS MOUCKA MYTH PELICHHUS M
WJUTFOCTPALIMM PELIEHUs] YPaBHEHUN U HEPABEHCTB;
— c(hOopMHPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOrO aHallM3a U HX
CBOICTBaX, BIaJeHUE YMEHHEM XapaKTepU30BaTh MOBeACHUE (PYHKINM, UCTIOIH30BAHUE MOITYYEHHBIX
3HAHUM U ONUCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
—— BJIaJICHUE OCHOBHBIMH MOHATUSAMU O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX, UX
OCHOBHBIX CBOMCTBAX;

c(hOpMHUPOBAHHOCTh YMEHHSI PACIIO3HABATh Te€OMETpUUECKHe (GUTYpBl Ha YepTekKax, MOJAETAX U B
peaTbHOM MUpPE; TPUMEHEHUE U3YYEHHBIX CBOMCTB reOMETpHUECKUX (GUryp u GopMmys JJis perieHus
FeOMETPUUYECKUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COJEPKAHUEM;
— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O TMpoIeccax U SBICHUSX, WUMEIOIMHUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHUPE, OCHOBHBIX MOHATUAX JIEMEHTAPHOU
TEOPUH BEPOSITHOCTEW; YMEHMM HAXOJIUTh U OIEHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITUN B
MPOCTENIINX MTPAKTUYECKUX CUTYALIUSAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH;
—— BJIaJICHUE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MPU PEUICHUH 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIATIIMHBI MATEMATHKA

2.1 COAEPKAHUE

BBenenue

MaremaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, THPOPMALMOHHBIX TEXHOJOTHIX U MPAKTHYECKON
nesitedbHOCTH. Llenmu W 3amauM M3ydeHHWss MaTeMaTHKU B YUPEKICHUSX HAYAIBHOTO U CPEIHETO
po(hecCHOHATLHOTO 00pa30BaHUs.

«Auredpa n HayaJ1a MaTEMATHYECKOI0 AHATHU3A»

Pa3BuTHne noHATHA 0 YHCIE

Llenbie u paroHanbHbIC yncna. [eiicTBuTensHbie ynucia. [IpulnmkeHHbIe BRIYUCICHUS.

Kopuu, crenenu u jjorapudgmbi

Kopuu u crenenu. KopHu HaTypaslbHOM cTeneHM M3 yucla U uX cBoiictBa. CreneHu c
pallMOHAIbHBIMU IIOKA3aTesIMM, WX CcBOMCTBA. (CTeneHu ¢ JCHCTBUTEIBHBIMU IIOKA3aTEIISIMH.
CBolicTBa CTENEHHU C AEWCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapupm umcna. OcHOBHOe JorapupMuyeckoe TOXKAECTBO. JlecaTuuHble U
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ morapupmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

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

OCHOBBI TPUTOHOMETPHH

Panuannas mepa yria. BpamatenbHoe nBukeHue. CHHYC, KOCHHYC, TAaHI'€HC U KOTAHI'€HC
yrciaa. OCHOBHbBIE TPUTOHOMETPUYECKHE TOXAecTBa, (GopMyinbl npuseneHus. CHHYC, KOCUHYC U
TAHI'€HC CYMMBbI U PA3HOCTH JIBYX YIJI0B. CUHYC U KOCUHYC JBOMHOIO yria. ®opmysibl 1OJIOBUHHOTO
yrina. [Ipeo6pazoBaHusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEACHUE U IPOU3BEICHUS B
cymMMmy. BpIpaeHHe TPUTOHOMETPHYECKMX (YHKIHMI Yepe3 TaHTeHC ITOJIOBHHHOTO AapTyMEHTA.
[TpeoOpa3oBaHus MpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

IIpocreiimne TPUrOHOMETPUYECKHE ypaBHEHUs. PellieHne TPUrOHOMETPUYECKUX YPaBHEHHM.
[Tpocreiiiye TPUroHOMETPUUECKHE YPABHEHMSI M HEPABEHCTBA. APKCHUHYC, ApKKOCHHYC, ApKTaHI'€HC
gucna. [Ipocreiimme TpUroHOMETpUYECKUE YypaBHEHMS. TpUroHOMETpUYECKHE ypaBHeHUs. Pemienne
TPUTOHOMETPUYECKUX YPAaBHEHUM.

DYHKIUH, UX CBOICTBA U rPapuKH

Oynkiuu. O6acTh OmpefeNeHuss ¥ MHOXKECTBO 3HAYeHM; rpaduk (yHKIMH, MMOCTPOEHHE
rpaukoB pYHKINN, 3aJaHHBIX Pa3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  (yHKIMH:  MOHOTOHHOCTb,  Y€THOCTb, = HEYETHOCTb,  OTPAHUYEHHOCTH,
nepuoAnNYHOCTh. [IpoMexyTku Bo3pacTaHUs M yObIBaHUS, HauOOJbIIEe W HAaUMEHbIEEe 3HAYCHMUS,
TOYKU 3KcTpemyMa. I'paduueckas unrepnperanus. [IpuMepsl (yHKIHMOHAIBHBIX 3aBUCHUMOCTEH B
PEAIBHBIX MPOLIECCaX U SBICHUSAX.

CrenenHnble, MOKa3aTelbHbIC, JJOrapuGMHUUYEecKHe 1 TPUTOHOMETpHYeCcKHe QyHKIIUH

Omnpenenenust pyHKUNN, MX CBOMCTBA U IpadUKH.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUH.

[IpeoOpazoBanmsi Tpadukos. IlapamnenbHBIE MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOPJMHAT U CUMMETPHs OTHOCUTEIILHO Hadajla KOOPAUHAT, CHMMETPUSI OTHOCUTEIIBHO NPSAMOU y =
X, PaCTSKEHHE U CKaTUE BIOJIb OCEH KOOPIMHAT.

YpaBHeHus1 M HEpaBEHCTBA

yMeTb:

e pemiath palUoOHaJbHbIE, IIOKA3aTeNbHbIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHUS, CBOJAIIMECS K JIMHEWHBIM W KBaJpaTHbIM, a TaK)K€ AaHAJOTUYHBIE HEPAaBEHCTBA U
CUCTEMBI;

® UCMOJb30BATh TpapUUECKUIl METO/] peIlIeH!Us] YpaBHEHHI U HEPaBEHCTB;



e u300pakaTh Ha KOOPAWHATHOM MJIOCKOCTU PEILICHHUS YpaBHEHUMN, HEPABEHCTB U CHUCTEM C
JBYMsI HEU3BECTHBIMU;

® COCTaBIIAThH U peIIaTh YPaBHEHUS U HEPABEHCTBA, CBSA3bIBAIOIINE HEU3BECTHBIC BEJIMUMUHBI B
TEKCTOBBIX (B TOM 4YHMCJIe MPUKIIAJAHBIX) 3aa4ax.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[TpousBonHas. IlonsTHE O MPOM3BOAHON (YHKIIUH, €€ TECOMETPUUECKUN U (PU3HUECKHI CMBICII.
VpaBHeHHe KacaTenbHOM K rpaduky QyHkuuu. IIpousBogHBIE CyMMBI, pa3HOCTH, NPOU3BEICHMS,
gactHOrO. IIpOM3BOAHBIE OCHOBHBIX »3JeMEHTapHbBIX (yHKuMiA. [IpruMeHeHHe NPOU3BOJHON K
uccieoBaHu0  (yHKUMH M nocTpoeHuto rpapukoB. IIponsBoanble oOpaTHON (yHKIMM U
KOMITO3UIIUH (PYHKITUH.

IIpumepsl UCHONB30BaHUS TMPOU3BOAHOM Ul HAXOXKICHWS HAWIYYIIEro pEUICHHs B
NPUKIAJAHBIX 3a7a4ax. Bropas mnpous3BojgHas, €€ TeOMETPUYECKHA U (PHU3MUECKUH CMBICI.
[IpumeHeHne NpPOM3BOJHON K HCCIeOBaHMIO (QYHKIMH M mocTpoeHuto rpadukoB. Haxoxnenue
CKOPOCTH JIJISl TIpoIiecca, 3aJaHHOro (POPMYIION U rpaduKoMm.

[TepBooOpa3znass u wuHTerpan. llpumeHeHue ONpEAETCHHOTO HWHTErpajga A HaxXOXKIAECHUS
wionaaM KpubonuMHelHHoW Ttpanenuu. ®opmyna Herotona—Jleitonuna. Ilpumepsl npumeHeHUs
uHTerpana B (Qusnke u reoMmeTpuu. lcmonb3oBaTh NpUOOpPETEHHbIE 3HAHMS M YMEHHUS B
IIPAaKTUYECKON NEATEIbHOCTH U IIOBCETHEBHON KU3HMU:

e JUIS IOCTPOEHUS U UCCIIEN0BAHUS IPOCTEUIINX MAaTEMAaTHYECKUX MOJIEIIEH.

e [IpsiMble H INIOCKOCTH B IPOCTPAHCTBE

e BsaumMHOe pacrnojokeHue ABYX MNPsAMBIX B IpocTpaHcTBe. [lapamnensHocTh NpsIMON U
wiockocTy. IlapamnenpHocTh 1UIOCcKOCTEH. lleprneHauKyIIpHOCT NPSAMON M IUIOCKOCTH.
IlepneHauKysip ¥ HaKJIOHHAsA. YTOJI MEXAY NPSAMOW M IIOCKOCTBIO. J[BYIpaHHBIA YIOJI
VYron Mexay wiockocTsMu. [lepneHInKynsIpHOCTb IBYX IJIOCKOCTEH.

["'eomeTpuyeckue npeodpazoBaHus NPOCTPAHCTBA: ApaUIEIbHBIA IEPEHOC, CHMMETPHUSI
OTHOCHTEJIBHO TUIOCKOCTH.

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

MHuororpanHuKu

Bepumnsl, peOpa, rpanu MHOrorpanHuka. PazsepTka. MHOrorpaHHsle yriibl. Beimykible
MHOrorpaHHuku. Teopema Diinepa.

[Tpusma. Ilpsimast u HaknoHHas mpusma. [lpaBunbHas npusMma. [lapamienenunen. Kyo6.
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

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

Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.

[IpencraBieHue o NpaBUIbLHBIX MHOIOIPAHHUKAX (TE€TPadap, KyO, OKTa’Ap, 10K’ p U
MUKOCadIP)

Tes1a ¥ MOBEPXHOCTH BpallleHUs

[lwmsaap M KoHyc. YcedeHHbIM KoHyc. OCHOBaHHME, BbBICOTa, OOKOBas IOBEPXHOCTH,
oOpazytoras, pazsepTka. OceBble CEUSHHsI U CEUSHUs], TapajlieIbHbIe OCHOBAHUIO.

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

HN3mepenus B reomeTpuu

O06nem u ero usmepenue. uterpanbHas popmyna oobema.

@®opmynsl  oO0beMa Ky0Oa, NpPSIMOYroJIbHOTO Mapajielenunena, MpU3Mbl, LHAIHHJpA.
®opmynsl 00beMa mupaMuibl U KoHyca. QopMysibl MJIOMAAN MOBEPXHOCTEW LMIIMHIpA U
KoHyca. @opMyIbl oObeMa 11apa  Iiommaan chepsl.

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

e KoopanHaTbl 1 BEKTOPbI



e JlpsMoyronpHas (ZekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMmyia paccTOSHUSA
MEXy ABYMS TOUKaMHU. Y paBHEHUS Cepbl, INIOCKOCTH U MIPSIMOIA.

e Bexkropel. Monynp Bekropa. PaBeHcTBO BekTOpoB. Cl0KEHHME BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha yucio. Pa3nokeHne BEKTOpa 110 HAIIPABICHUSAM. YTOJI MEKY IBYMsI BEKTOPaMHU.
ITpoexuus BexTopa Ha ock. KoopauHaTel BekTopa. CKalspHOE IPOU3BEACHNUE BEKTOPOB.

e Hcnomnp3oBaHue KOOpAUHAT W BCKTOPOB IPH PCHICHUHW MATCMATHYCCKUX U IMPUKIIAIHBIX
3az1a4.

2.1. KosimyecTBO 4acOB Ha OCBOEHHE YUEOHOM TMCUMILIUHBI:

Bun yuebnoit paboThl KoauuyectBo
4acoB
MaxkcuMmanbHasi yaeOHasi Harpyska (BCero) 428
OO6s3aTenbHast ayiuTopHas yuyeOHasi Harpy3ka (Bcero) 285
B TOM YHCIIE:
CamocTtosTenbHas paboTta 143
JlaboparopHbie pabOTHI 199

HTorosasi _arrecranusi_B (l)ODMe JK3aMeHa (IMHMCbMEHHANA dK3aMeHAIlMOHHAS

padora)




2.2 TemaTH4eCcKHii IVIaH U cOAepPKaHUe Y4eOHOM TUCHUILINHBI «MaTeMaTHKa:

Anre0dpa u HayaJsia anaau3a, ['eomerpus »

HaumenoBanue Copep:xaHue yueOHOro MaTepuaja KosnunuectBo
TeM 4acoB
1 2 3
Auiredpa u Hayaja 185

aHaJM3a

1 -9 IToBTOpEHME 10
Peadouimranuonnsiii kype | 10 [IpoBepounast KOHTposibHAs paboTa.
CamocrosrenbHas 3
pabortaNel
Tema 1. 11CBoiicTBO cTEmEHU ¢ 2
JleificTBUTe/IbHBIE YHCIA JIeMCTBUTENbHBIM TIOKa3aTeIeM

12 /leficTBUTENIbHBIC YHCIIA.
IHokazaTenbHast GyHKUUA 11

13.0npenenenne mokasaTeabHOU

byHKIIUH

14 — 16 .Iloka3arenbHble ypaBHEHUS

17 — 20 IlokazarenbHble HEPABEHCTB

21 22 Pemenue ynpaxHEeHUH

23 KonTponbHast pabotaNel
CamocrosrenbHas 8
pabotalNe2
Tema 2
Jlorapudgmunueckas 24,25 Omnpenenenue yorapudma 24
pyHKUIHA 26 - 28 Jlorapucm nmpousBeneHus ,

YacTHOTO , CTENIEHHU.

29,30 dopmyna nepexojaa TO OJHOTO

OCHOBaHUs JIorapudma K Apyromy.

31,32 Pemienue ynpakHeHU

33 KonTtponsHas padotalNe2

34 Jlorapupmuueckoi GyHKIUH.

35 - 39 Jlorapupmuueckne ypaBHEHUS

40 -44 Jlorapupmudeckue HEPaBEHCTBRA.

45 - 46Pemienne ynpaxHeHUi.

47 KontponbHas padotaNe3
CamocTosiTenbHas 17
pabotalNe3

10



Tema 3
Cucrema ypaBHeHHH.

CamMmocTosTeIbHASA
padora Ned

Tema 4
Tpuronomerpuveckue
byHkunn

CamocrosiTesibHass padorTa
Ne§

Tema S
Tpuronomerpuieckue
YPAaBHEHUS

48,-56 Cuctema ypaBHEH.
57 KontposbHas padota No4

58 Oobmactp onpeneneHus GyHKIUU

5 9 YeTHOCTH U HEUETHOCTH (PYHKITHIA
60,61CBoiicTBa 1 rpaduk GyHKIHH Y =
Sinx

62,63 CgoiicTBa u rpaduk QYHKIHH Y =
Cosx,

64 Pemienue ynpaxHeHH

65CBoiicTBan rpaguk QyHKIUHN Yy = tgX
66CBolicTBa u rpaduk GyHKIUU y=ctg X/
67.68 Pemienue ynpaxHeHUH

69 KonrtponbsHas pabotaNe6

70-82 IloBTopeHue
83,84 HToroBas KOHTpoOJIbHas paboTa
85 3akiounTENbHBIN YPOK

86,87 Tpuronomerpuieckue GOpPMyIIbI.
88 ApkcuHyc uncia

89 Ypasuenue Sinx = a

90 Apkkocuyc uncia

91 VYpaBuenue Cosx = a

92 Pemenue ynpaxHeHUN
93,94YpaBHenue tgx = a.

95,96 Pemenne ynpaxHeHUH

97 KonrtposnbHas pabota Ned

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

101 -102 TpuroHoMmeTpuyeckue
YpaBHEHUSI, pelIaeMble Pa3I0KEeHHEM
JIEBOM YaCTH Ha MHOKUTENH

103 Pemenue TpUrOHOMETPUYECKUX
ypaBHEHUH

104,105 Tpuronomerprueckue
HEpaBEHCTBA.

106,107 Pemenue yrnpaxxHEeHUHN.

108 KontponbHas padotaNe5

10

51

11



CamMmocTosTeabHas
pabotaNe6

17

TeMma 6
IIpousBoanas

109,110 IonsiTue npou3BOAHOM
111 -113 IIpaBuna Hax0XACHUSA
IIPOU3BOJHOM.

114,115 TlpousBoaHast CTENIEHHOM

byHKIIIN
116,117 IIpou3BoiHbIE 3TIEMEHTAPHBIX

byHKIII

118,119 Pemenue ynpaxHeHHi
120,121 I'eomeTpuyeckuii CMbICI
MPOU3BOIHOM.

122-124 Pemienue ynpaxHeHUN
125 KoutponbHas pabotaNel

126,127 Bo3pacranue u yObIBaHUE
128-130 DkcTpeMyMbl PYHKIMH
131-134 IlpumeHeHuit TpOU3BOIHON K
MTOCTPOCHHIO TPAPHUKOB.

135-138 HawuOoubiiee 1 HaMMEHbIIIEE
3Ha4YeHHEe PYHKIUU

139,140 Pewienue ynpaxHeHUI

141 KontpoabHas padoraNe2

33

CamocTogTeabpHas
pabotalNe7

15

Tema 2.
HuTerpan

142 Tlonstue nepBooOpa3Hasi PyHKIIUS
143,144 TlpaBuiia Hax0XJIEHUS
epBOOOpa3HOM.

145,146 Ilonarue unTerpaa.

147 -149 Beruncnenue uHTerpaia

150 -153 Beruucnenue miomazaei puryp
C MIOMOIIIBIO UHTErpaia

154,155 IIpumeHneHne uHTErpasia u
MIPOM3BOJIHON B pelIeHUE MPAKTUYECKUX
3a1a4.

156,157 Pemenue ynpaxHeHnun

158 KontponbHast pabotaNe3

16

CamocTosTenpHast
paboTaNe§

15

12



Tema 3.
HTorosoe moBropeHue.

159 -183 IloBTOpeHue
183,184 HrtoroBas koHTposbHas paboTa
185 3akirouuTenbHBINA YPOK

23

I'eomerpus

100

Bsenenue

186 AKCHOMBI CTEpEOMETPUM
187CnencTBust U3 akCUOM
188,189Pemenue 3agau

CamocrosiTesibHas padora
Nel

Tema 1

[TapannensHOCTh B
IPOCTPAHCTBE.

190 IlapamnenbHble IpsIMbIC B
IIPOCTPAHCTBE
191CxkpetuBaromuecs npsmbie
192 IlapannenbHOCTb 3 IPSIMBIX
193 Pemenue 3amau

194 Tlpu3zHak nmapamuieabHOCTH TPSIMOM
Y TUIOCKOCTH

195V sl ¢ coHONpaBIEHBIMU
CTOPOHAaMU

196. Pemenue 3anau.

197 KonTpoubHasi pabora Nel

198 IlaprnenbHOCTh 2 IIIOC KOCTEH B
MIPOCTPAHCTBE.

199CaoiicTBa napajiesbHbIX
IIJIOCKOCTEN

200 Terpasap

201 TMapamnenenunesn

202,203 3apauM Ha IOCTPOEHHUE
CE4YEHUI MHOTOI'PaHHHKOB.

204 Pemenue 3anau.

205 KonrpouabHas padoraNe2

18

CamocTosTeJbHAs
padoraNe2

Tema 2

[lepnieHIUKYISPHOCTD B
IPOCTPAHCTBE.

206 IlepneHaAUKYISIpHBIE TPSIMBIE B
IIPOCTPAHCTBE.

207 IlapannenbHble NPsIMBIE,
MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH.
208 IIpu3Hak neprneHIuKyIIpHOCTH
IIPSIMOH U IUI-TU

209,210 PaccTossHHE OT TOYKH 10

15

13



IJIOCKOCTH.

211,212 Teopema o Tpéx
HEepIEHANKYIIApax.

213 Yron mexay npsmoil u
IJIOCKOCTBIO.

214 JIByrpaHHblii yroi

215 Penrenue 3amau.

216 Ilpu3HaKk nepneHAuKyISIPHOCTH
JIBYX TIJIOCKOCTEH.

217 IlpsmMoyronbHbIl
napasJiesIenumet.
218,219Pemenue 3anau

220 KonTpoabHass padoraNe3

CamocrosiTeibHAs
padoraNe3 7
221 IloHsTHE MHOTOTpaHHUKA.
Tema 3 [Ipuzma. 12
222,223 Ilnoiaab NOBEPXHOCTH
MHororpaHHUKH. TIPU3MBI
224 IlpakTnuyeckas padoraNel
IInomanb moBepxXHOCTH NPHU3MBI.
225 TlonsTue nupamubl
226,227 Ilnomaas NOBEPXHOCTH
MIAPAMHU/IBI
228 IIpakTnueckas
padoraNe2llnomaas NOBEpXHOCTH
NMpPaMHUabI.
229 IlpaBuibHBIE MHOTOTPAHHUKH
230,231 Pemenne 3ama4
232 KonrtpouabHas padoraNed
CamocrosiTeibHAs
paboraNed 6
Tema 4 233 TlonsiTHe BEKTOpa B MPOCTPAHCTBE
BekTopbl B IpOCTpaHCTBE. 234 [lericTBuUs HaJ BEKTOPaMH 11
235 KommnaHapHbIE BEKTOPBHI.
236,237 PaznokeHue BEKTOpa IO TPEM
HEKOMIUTAHAPHBIM BEKTOPAM.
238,239,240 Pemenwne 3amaq
241 KontpouabHas padoraNeS
CamocrosiTe1bHAS
padoraNeS 5
2Kypc 60
242 IIpsmoyroiyipHas cucTemMa
Tema 1. KOOpAWHAT 15

Meron koopauHAT B
MIPOCTPAHCTBE.

243 oopauHaThI BEKTOPA
244,245 IIpumeHeHne MeToaa
KOOpPJMHAT K PEHICHUIO 3a/1a4

14



246,247 CkanspHoe YMHOKCHHUE
BEKTOPOB B IMPOCTPAHCTBE

248 Pemrenue 3amgau

249,250 BpruuciaeHue yriioB MEXIy
MPSIMBIMHU.

251 Pemenue 3a1a4 B KOOpIMHATAX.
252,253 TlpumeHnenue meroaa
KOOpJMHAT.

254 Pemrenue 3agad.

255 KonrtpouabHas padoraNel
256 3aka0unTeILHBIH YPOK

CamocrogaTeabHas
padoTaNe6

Tema 2

Temna Bpamenus.

CamMocTosiTeJbHASA
padoraNe7

257Tena Bpamenus. Lunmunaap
258,259 Ilnomaap mOBEPXHOCTH
HUAJTUHIpA

260 Perrenue 3agau.

261,262 Komnyc

263,264 I1nomaab NOBEPXHOCTH
KOHYycCa

265 IlpaxkTu4yeckas padoraNel
Ilnomaab NOBEPXHOCTH HWJIMHAPA U
KOHYCa

266 Cdepa u map

267 BzaumHOe pacronoxeHue chepbl
Y TJTIOCKOCTH.

268,269 Pemienune 3agaun
270 KonrtpouabHasi padora Ne2

15

15

Tema 3

OOBEMBEL.

271 Ionsarue oobeMa.

272 O0beM NpsAMOi NPU3MBI.
273 O06bEM HAKJIIOHHOM MPU3MBI
274 O06BEM TUIMHApA

275 IIpakTnyeckast padoraNe2
O0bem npu3Mbl M HWIMHAPA.
277 O6BEM mupaMuIbl

278,279 O6bEM KOHYCA

280 IIpakTnuyeckast padoraNe3
O0beM mUpaMuabI M KOHYCA.
281 O6wem mapa. [Tnomans chepsl.
282,283 Pemenune 3amad.

284 KonrtpoabHas paboraNe3
285 3aKkyII0YUTEIBHBIN YPOK

CamocTosTeJabHas
padoraNe8

15



CamocrositesibHas padoTral43uacoB (874acoB no ajredpe U HAYAJIaAM aHAJIU3A)
CamocrositeibHas padoraNel -3yacos
Pemenne JIMHEHHBIX M KBAJAPATHBIX YPABHEHHUIA.
Apupmernyeckue 1edCTBUA C 1efiCTBUTEIbHBIMH YU CIAMM.
CamocrositesbHast padoraNe2 — 8uacos
JomamrHsist KoHTpoJibHAs padoTa. [IpeoOpasoBanue anredpanvdeckux, panuoOHAIbHBIX,
UPPALMOHAIBHBIX, CTEIIEHHBIX, I0KA3aTEJIbHBIX BBIPAXKEHUN.
CamocrositeibHas padoraNe3 -174yacoB
Pemenne 3a1a4 Ha npeoOpazoBanue JorapupMuiecKuX BbIPaKeHU .
Yucio e.
[Tepexon norapudma kK HOBOMY OCHOBAHHUIO.
Pegpepam «Jlocapugpmuueckas auneuxa »

Camocmosmenvrasn pabomaNed -4
Pewenue cucmem ypasnenuii ¢ pasnvimu pyHkyusmu
Camocmosmenvuas pabomahe -8

BripaxkeHue sin o ¥ cos 0 4epe3 TAaHreHC MOJIOBUHHOTO YyIIa.
[IpeoOpazoBanue BeIpaKEHUHN Yepe3 TAHTEHC MTOJIOBUHHOTO apTyMEHTA.
[TpeobpazoBanre CyMMBI (Pa3HOCTH) TAHT€HCOB JIBYX YTJIOB.
Jloka3arenbCcTBO TPUTOHOMETPHUECKUX TOMKIECTB.

['padmyeckuii cnocod pemeHus: TPUrOHOMETPUUYECKUX YpaBHEHU N
O6uacTh onpeneneHuss 00paTHOM PpyHKIUU.

Ob6unacTp 3Ha4eHuit 00paTHON HYHKIIUU

Pewenne 3anau

Camocmosmenvras pabomaNe6 -17qacos

Pasnvie cnocobwi pewienus mpueconomempuieckux ypasHeHull U HepaseHcme
2Kkypc

Camocmosmenvras pabomalNe7 -15 uacos

3aKkoH JBUXKEHHS. MTHOBEHHAs: CKOPOCTh JABHKEHUS.

I'eomeTpryeckoe HCTOJIKOBAHNE TPOU3BOJHOM.

[TpuMmeHeHre TpOn3BOJHON K rpaduuecKoMy pPEeleHUI0 ypaBHEHUH.
Hcropuyeckue cBenenus o AuddepeHnnanbHOM HCUHUCIEHUH.

Pemenue 3agag

Pedepar. [Ipenen u nenpepsiBHOCTS (yHKIUU. [Ipeaen dynkiuu B Touke. [Ipeaen dyHkmu Ha
OeckoHeyHOCTU. Brluncienue npenesios.

JomanrHsst kKoHTposibHas padoTa [TocTpoenue rpaduka GyHKIHH ¢ TOMOIIBIO TIEPBOM U BTOPOH
IIPOU3BOJHOM.

Camocmosmenvras pabomaNes -15qacos

JlomanrHsisi KOHTpoJbHAs paboTa BrruncieHue onpeaeneHHoro nHTerpaia.
Koncnekt Berancienne miockux Guryp, NpuiIeraroimx K OCH OpIuHaT.
Koncnext [TpubnuxeHHOe BRIYUCICHUE ONPEICICHHOTO HHTETpaa.

Pedepar [Ipumenenune onpeaeneHHOro HHTErpaia K pereHuio Gu3n4eckux 3a1au
CamocrositensHas padoraNe3-104acos

[TpeoOpazoBaHre BBIpAKEHHM, CONEPIKALTUX PAJUKAIIBL.

3aauM Ha COCTaBJICHUE YPABHEHUM U CUCTEM.

IIpousBoaHasl.

IIpumMeHeHne MpOU3BOJHOM.

[TepBooOpazHasi.

Breruncnenne miomanei guryp.
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Pewienue cucrem ypaBHEHHM.
HroroBoe moBTOpeHHE 1 0000IICHUE 3HAHUA.

CamocrositenbHbie padoThl 1434acoB (S6yacoB reoMeTpusi)
CamocrosrenpHas padoraNel -3gaca
N3o06paxenune Guryp Ha MIOCKOCTU U B IPOCTPAHCTBE.
CamoctosrenpHas padoraNe2 -8gacos
Jomamnss pabora. IlapannenbHble NpsMble U TUIOCKOCTH.
Koncnekrsr JJomammnsis padora «IlocTtpoeHune ceueHunit TeTpadapa v napauieIenune/1a»
Pedepar TETPAD/IP. ITAPAJUIEJIEITUIIE/.
KoHcnekTsl.
CamocrostenbHas paboraNe3 -74acoB
Jomamnnsist pabora.
[TocTpoeHre mNepPHEHAUKYISIPHBIX MPSIMON U MIIOCKOCTH.
PaccrosiHre Mexly IPSIMOU U INIOCKOCTBIO.
CamocTtosarenbHas paboraNed -6yacos
JomamnHsist pabora.
ITocTpoeHure npu3Mbl U €€ TII0OCKUX CEUYCHHI.
[TocTpoeHue mupaMuIbl U €€ MIOCKUX CEYSHHIA.
Pedepar IIpusma ITupamuna. [IpaBuiabHble MHOTOTpaHHUKU
NsrotoBnenune Mozeneit reoMeTpUYeCKUX Tel
CamoctosrenpHas padotaNe5 -5gacos

KoncnekTsl. HOHOHHHTGHBHLIG HWHAWBUAYAJIbHBIC 3a1aHUA

CamocrositenbHas padboTaNe6-74acoB
KoHCnEeKTHI.

CedeHus IUIMH]IpA U KOHYCA.

VY ceueHHBI KOHYC.

N3roroBneHune Mojiesiel reOMeTpUYEeCKUX Tel

JlomamHsist KOHTpOJIbHAS padoTa . [Inomany Ten BpameHwus.
CamocrositensHas paboraNe7-154acoB

O0beM MPU3MBI U TUPAMHU/IBL.

O0beM uIMHApPa KOHYyCA.

JomanrHsist KoHTposibHas paboTa OOBEMBI TEN BpaAIICHHUS.
Pedeparsl. Tena BparnieHusi.

CamocrositenbHas padboTaNe8-54acoB

KoHcnekTsl. I[OHOJ'IHI/ITCJ'IBHBIC HMHAWBUAYAJIbHBIC 3a/IaHNA



3. YcaoBust peaju3zanvu NporpaMmbl y4eOHOH JUCHUNIIMHBI

3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0
Peanuzanus nporpaMMel yueOHOM TUCHUIUIMHBI TPEOYET HATUYHS Y4eOHOro KaOUHeTa.
O06opynoBaHue yueOHOTO KaOHUHETA:
- 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
— 3Ha4YCHHUH TPUTOHOMETPHUECKUX (YHKIMI HEKOTOPBIX YIJIOB
— IUTaHIIETHl HACTEHHBIE:
—  (OpMyIIbI COKPAIIEHHOTO YMHOKEHUS
— CBOWCTBA CTEIICHEN
— cBoiicTBa jJorapudmon
— mpaswia u Gopmynsl auddepeHurpoBaHus
—  (opmyibl mepBOOOPaA3HBIX
—  (OpMyIIBI TPUTOHOMETPHUH
IIpudops! u ycrpoiicTBa:
- Habop mopeneit «IIpu3Mbi»
- 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:

° (bOopMyIIbI TPUTOHOMETPUHU

° reoMeTpuyeckre GUrypsl

° reoOMEeTpUYECKHUE TeENa

I[eﬁCTBymHIaﬂ HOPMATUBHO-TEXHHUYCCKAA JOKYMCHTaAIUsA

I[eﬁcn;ymmaﬂ HOPMATUBHO-TEXHHUYCCKAfA JOKYMCHTaAIMsA
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3.2. UndopmanmonHoe odecneyeHne 00y4eHus

(ITepevyennb pexkoMeHAyeMbIX Y4eOHBIX H3IAHUIL, TOMOJTHUTEIbHON
JIATEPATYpPhbI):

Auredpa u HaUYaJIa aHAIHU3A

a) 1JI yYalmxcsi:

1. bammvakoB M.U. Marematuka: anrebpa M Hayajga MaTeMaTHYEeCKOro aHalM3a,
reoMeTpusi: Y4eOHUK JUIsi CTYIEHTOB MNPOQPECCHOHANBHBIX O0Opa30BaTEIBHBIX OpraHHU3aIHi,
ocBauBawIuX npodeccuu u cnermanpbHoctu CI10. — M.,2017

2. bammvakoB M.U. Maremaruka: anrebpa ©W Havajla MaTeMaTHYECKOTO aHaJW3a,
reomerpusi: COOpHMK 3amad NpoUIbHON HampaBleHHOCTU: Yy4eOb. mocobue M CTYACHTOB
po(heCCHOHANBHBIX 00pPAa30BATEIBHBIX OPraHMU3AIMA, OCBAWBAIOIIUX MPO(ECCHH U CIEeNUaTbHOCTH
CIIO. - M.,2017

3. bammvakoB M.M. Maremaruka: airebpa W Hadaja MaTEeMaTHYECKOIO aHaIu3a,
reoMeTpus: 3adadyHuK: ydeO. mocoOue A CTYOEHTOB MpodeccHOHANbHBIX 00pa3oBaTelbHbIX
opraHu3zaiuii, oceanBaromux npodeccun u crienuanbuoctu CIIO. — M.,2017

4. I'yces B.A., I'puropseB C.I'., Uponaruna C.B. Marematuka: anrebpa U Hayaia
MaTEeMAaTHYECKOTO  aHalu3a, TIeOMETpHUs: Yy4eOHMK JUIsl  CTYJASHTOB  MpodeccCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3alyii, ocBauBaroumx npodeccuu u cneunaabHoctu CI10. — M.,2017

0) nu1s mpenoaaBaTeJieii:

1. 06 obpazoBanuu B Poccuiickoit denepanuu:

denep. 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. Denepanbubix 3akoHoB oT 07.05.2013 No 99-
@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne
135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DenepanbHbM 3aKkOoHOM OT 04.06.2014 Ne
145-@3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)

2. ITpuka3 MunucrepctBa obpasoBanuss U Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHMH W3MEHEHUIl B (QenepanbHbIi TOCyIapCTBEHHbIM 00pa3oBaTeNbHbIM CTaHIApT CpEIHEro
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN MpUKa3oM MuHUCTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. N413"

3. [IpumepHass ocHOBHasi oOpaszoBaTeNbHasi MpOrpamMma CpedHero oO0IIero oOpa3oBaHUS,
0o/100peHHast pernieHueM  (QeAepaTbHOTO  y4eOHO-METOJUYECKOTO OOBEAUHEHUs 1o  00ImeMy
oOpa3zoBanuto (mpoTokon oT 28 utons 2016 r. Ne 2/16-3).

4, COOpHUK JTy4IINX YPOKOB M 3aHSATUH, pazpaboTaHHbIX 10 TexHosoruun AMO, 20161
S. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-®@3 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny.

6. IIpuka3 MunuctepcTBa oOpazoBanuss u Hayku PP ot 17.05.2012 Ne 413 «OG6
yTBEpXKJIeHHH (eepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHJapTa CpeaHero (TOJHOTO)
o011ero 00pa3oBaHU.

7. [Ipuka3z MunuctepctBa o6pa3zoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHenuit B [Ipuka3 MunuctepcTBa obpasoBanus U Hayku Poccuiickoit @enepaunu ot 17.05.2012
No 413 «“O06 yrBepxkaeHnn (eneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa
cpeaHero(TmoaHoro) o0Iero oopa3oBaHus’ .

8. [TuceMo JlemapTameHTa TroCylapCTBEHHOW NOJUTHKH B cdepe MOATOTOBKH padbodmx
kagapoB u JIIIO MunuctepctBa obpa3oBanus u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenmanuu
[0 OpraHM3alMK MOJYyYEHHUS CPeIHEro 00IIero oopa3oBaHus B Mpeesaax OCBOCHHs 00pa3oBaTeNIbHbIX
porpaMM CpEIHEro MnpodeccHoHalbHOro 00pa3oBaHMs Ha 06a3e OCHOBHOIO 0o0LIero oOpa3oBaHUS C
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y4eToM TpeOoBaHUH (peepanbHBIX rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U IMOJIy4aeMON
poQ)eCCUu WK CIIEIHAIBHOCTH CPEIHETO MPOodhecCHOHATBFHOTO 00pa30BaHUSI.

HHTepHeT PECYPCHI AJid CTYACHTOB!

1. http://www.egesdam.ru/page270.php penieHue nokazareJabHbIX YPaBHCHUH.

2. http://ege-ok.ru/2012/02/09/reshenie-pokazatelnyih-neravenstv/ pemeHue nokasareabHbIX
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. MaremaTuka. 3agada B8. ['eomeTpuueckuii cMbICIT
npou3BonHoi. Pabouast terpans / Ilog pen. A. JI. CemenoBa u WM. B. Smenko. — M.:
MIIHMO, 2011. — 88 c. ISBN 978-5-94057-658-7
Ckauats (976.07 k0, 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
4Mopakosuu A.I'. Yacts 1,2 Anre6pa u vayana ananmusza 2020, M, IIpocBemienue
0) nJis mpenoaaBareJiei

l. I'eometpus 10-11 k1. Meroanueckne peKOMEHIAMH ISl YUUTENS YacThb | u 251

2. ITpuka3 Munuctepcra obpasoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUH
u3MmeHeHuil B [Ipuka3 MunucrepcrBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «“O0 yrBepxJIeHHH (elepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENILHOTO CTaHAAPTA
CpenHero(moaHOT0) 00IIero 00pa3oBaHus ».

3. bamvakoB M. M. MaTtemartuka: KH. JUIsl TpenogaBaTelis: MeToa. nocodue. — M., 2017
4. bammakor M. U., Ilpraros L. 1. Meroanueckoe mocodue ajis moarotroBku Kk EI'D. —
M., 2016

HuTepHeT pecypcebl 1Jis1 CTYAEHTOB:

1. Cwmupnos B. A. EI'D 2011. Maremaruka. 3agaga C2. 'eomerpus. Ctepeomerpus / [Toxg
pea. A. JI. CemenoBa u U.B.fIlmenko. — 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 peme6HuKk mo reomerpun aBT. Atanacsa JI. C. 10-
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB OCBOCHUS YUeOHOM TUCUMILINHBI

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 IPOLIECCE TPOBEACHUS TPAKTUUECKUX
3aHATUH U 1a00PaTOPHBIX pabOT, TECTUPOBAHMUS, @ TAK)KE BHIIOTHEHUS 00YJIArOIIUMCS

HHAWUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

OOydeHwe 3aBepiIaeTcsi MPOMEKYTOYHOH aTTecTanueil B hopme Ik3amMeHa. DOpMbI U METO/TbI
TEKYIIETO KOHTPOJISI CAMOCTOSITENILHO Pa3padaThIBACTCs MPETOAaBaATEIICM.
JIJst MPOMEXYTOYHOM aTTeCTaIllMU M TeKYIIET0 KOHTPOJISl 3HAaHUH co3/1at0TCst (DOH/IBI OLIEHOYHBIX

cpencts (POC).

Anre0pa 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 MPOheCCHOHATHHON
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 110
WHIVBUAYAJIbHBIM 3a1aHUSM

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

- OCHOBHBIE OHSTHS ¥ METOJIBI
MaTeMaTHUYEeCKOro aHaJInu3a,
JTMCKPETHON MaTeMaTUKH, TEOPUH
BEPOATHOCTEN U MAaTEMaTUYECKOU
CTAaTHUCTHKH,

- OCHOBBI HWHTCTPAJIBHOTO U

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

YCTHBIN OITPOC, TECTUPOBAHUE, BBIIIOJHEHUE
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mudepeHIATBHOTO HCUNCIICHUS.

JIOMAIlTHUX 3aJaHui, BEITIOJTHCHHE
KOHTPOJIBHBIX PaOOT, BHITOTHEHUE
CaMOCTOSITEIIbHON PabOTHI TTO
VHJIUBUYAJIbHBIM 33JIaHUSIM

I'eomeTpus

PesynbraToB 00yueHHs
VYMeTh/3HaTh

e pacrmo3HaBaThb ~ Ha  yepTrexax H  MOJENIX
MPOCTPAHCTBEHHBIE bopMbr; COOTHOCHUTH
TpEeXMEpHBIE OOBEKTBI C WX OINUCAHUSIMH,

H300paKCHUSIMH,

® ONUCBHIBATH B3aUMHOE pAaclOJOXKEHUE MPSAMBIX U
IUIOCKOCTEN B IPOCTPAaHCTBE, apryMEHTUPOBAThH
CBOM CYXJIeHUsI 00 ATOM PACIIONIOKECHHH;

® aHaJIM3UPOBATHh B IPOCTEMIINX CIy4yasX B3aUMHOE
pacrnojioxeHue 00ObEKTOB B IPOCTPAHCTBE;

e 1300pakaTh OCHOBHBbIE MHOTOI'PAHHUKH U KpPYTJIbIE
TeJa; BBIMOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;

® CTPOUTH MPOCTEUIINE CEeUeHUs Kyba, MPU3MBIL,
UpaMUIbL;

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

riomaaei, o0bLeMoB);

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

® [IPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B XOHIE
pelLIeHUs 3a1a4.

Hcnonp3oBaTh TpUOOpETEHHBIC 3HAHUS M YMEHUS B

MPAKTUYECKOU JIESITEIBHOCTH U MTOBCETHEBHOW KU3HU:

e IS HWCCIeAOoBaHUS (MOAETUPOBAHUS) HECIOKHBIX
MPaKTUYECKUX CUTYyallMii Ha OCHOBE HW3YYEHHBIX
dbopMy1 U cBOWCTB (uUryp;

BBIYHCIIEHHS 00BEMOB U IUIOLIAAEH

MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPU PEIICHUH

MPAKTUYECKUX 33724, UCTIOIb3YsI MPU HEOOXOAMMOCTH

CITPAaBOYHHMKH U BBIYUCIUTEIBHBIE YCTPOMCTRA.

- UCTOJIb30BATh (POPMYIIBI ISl BHIYMCIICHUS TUTOIaIeH
MTOBEPXHOCTHU MTPU3MBI U TUPAMUIBL;

- OIIPEAEIIATH BUABI MHOTOIPAHHUKOB;

- BBINIOJIHATH IPAKTHYECKUE PaOOTHI;

- IPUMEHATH HOBYIO TEPMUHOJIOTHIO

- OLIEHMBATh pPeYb APYTHUX CTY/ICHTOB;

- 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 TEPMHUHOJIOTHIO;

- 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 TET

- IPOBOJUTH AHATIM3 TEKCTA 33/1a4 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  JabOpaTOpHOMU
paboTsl

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

Pemats 3a1aum 00s3aTeabHOrO YPOBHS 110 BCEM TEMaM; | 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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