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1. TIOSAACHUTEJIbHAA 3AIIMCKA

PaGouass mporpamma oOmeoOpazoBaTenbHOrO ydeOHOTO mpenMera «MaremaTukay
npeHa3HaueHa I U3y4eHHs 00yJaromuXxcsi MaTeMaTUKU TPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX
pabounx no npodeccun 23.01.07 Mammuuct kpana (kpaHoBmuk) B I'BIIOY CO «Cyxomoxckuit
MHOTONPOGUIBHBIA TEXHUKYM», PEaln3yIoNeM 00pa30BaTebHYI0 IMPOTrpaMMy CPEIHEro OOIIero
o0pa3oBaHus B TpejeiiaXx OCBOSHHSI OCHOBHOM Mpo()eCCHOHATLHONW 00pa30BaTebHON MPOrpaMMBbI
CIIO (IITIKPC) Ha 6a3e 0CHOBHOTO 001Iero 0Opa3oBaHUs MPU MOJATOTOBKE KBAIU(DUIIMPOBAHHBIX
paboYuX U CITyXaIuX.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero obmero odpa3oBaHUs,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPXAHHUI0O W pe3yJbTaTaM OCBOCHHUS y4eOHOro MpeaMera
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHIAIUsAMH 110 OpTaHU3allMH IIOJYYEHHs] CPEIHEro
obmiero o0Opa3oBaHUsT B TpeAeiax OCBOCHHS O00pa30BaTENBHBIX IMPOTPAMM  CPEIHETrO
npodeccHOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
denepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB M MOJy4aeMoOW mpodeccun
CpeaHero mpodeccnoHaIbHOro 0opa3zoBanus (muckMo JlemapraMeHTa rocyaapCTBEeHHOW MOJUTUKA
B chepe moaroroBku padbounx kaapos u 1O MunobpHayku Poccuu ot 17.03.2015 Ne 06-259).

Copneprxanue nmporpammsl «MaremaTHKa HAIIPaBJIEHO Ha IOCTH)KEHUE CIEIYIOIUX LeNei:

— obecrnieueHre CHOPMHPOBAHHOCTU TPEACTABICHUH O COIHMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

— oOecrnieueHre CPOPMHUPOBAHHOCTH JIOTMUYECKOTO, aIrOPUTMHUYECKOTO M MaTeMaTHYeCKOro
MBIIICHHS,

— oOecneueHre chOPMUPOBAHHOCTH YMEHUN MPUMEHATH MOJIY4YE€HHbIE 3HaHUS NIPU PELICHUN
pas3InYHbIX 337ay;

— oOecrieueHre  CPOPMHUPOBAHHOCTH  MPEACTABICHUH O MareMaTHKE KaK  YacTh
00IIeYeTOBEYECKONW KYJIBTYpPhl, YHHBEPCAJIHHOM SI3bIKE HAYKH, IO3BOJISIFOIEM OIMCBHIBATH U
U3y4yaTh peajibHble MPOLECCHl U SABICHMUSL.

— obecrieyeHre BO3MOKHOCTH YCIIEIIHOTO MPOJOJKEHHUs] 00pa3oBaHUs MO Mpodeccusm,
CBSA3aHHBIM C OCYLIECTBICHHEM HAyYHOW U MCCIEA0BATEIbCKON JEATEIbHOCTH B 00JacTH
MaTeMaTHKH U CMEKHBIX HayK.

B mporpammy BKIIOYEHO COJep)KaHWE, HAIMpaBIeHHOE Ha (OPMUPOBAHHWE y CTYIEHTOB
KOMIICTEHIIMI, HeoOXomuMbIX s KadecTBeHHOro ocBoeHuss OIIOIT CIIO nHa 06a3e OCHOBHOTrO
oOuiero odpa3oBaHusl C MOJYyYEHUEM CpelHero oOmiero oOpa3zoBaHUS; MPOTrpamMMbl MOATOTOBKHU
KBaTH(DUIMPOBAHHBIX pabounx, ciyxkamux ([TTTKPC).

1.1.00mas XxapakTepucTHKA y4eOHoro npeamera «MaremMaTuka

PaGouass mporpamma oOmieoOpa3oBarenbHOM — yuyeOHoro mpeamera «MaremaTHka
npeHa3HaueHa Uil HW3y4YeHHs MaTeMaTHKd B NPO(ECCHOHATBHBIX  00pa30BaTEbHBIX
opranuzaiusax CIIO, peanusyromux o6pazoBaTeabHYIO IPOrpaMMy CpeIHEro o0Iero oopa3oBaHus
B IIpeJIeNiaX OCBOCHUSI OCHOBHOM MpodeccnoHambHOl o0pazoBaTenbHOi mporpammbl CI1O 23.01.07
MammHuct KpaHa (KpaHOBIIHK).

Martematuka sBigercs (yHIaMEHTalIbHBIM  OOLIe00pa30BaTEIbHBIM  IPEIMETOM  CO
CIIO)KMBUIMMCS ~ YCTOHYMBBIM  COJEpXAaHMEM M  OOIMMH TpeOOBaHUSIMH K IOATOTOBKE
00ydJaronuxcs.

B npodeccronanbHbIXx 00pa30BaTeNbHBIX OPraHU3aAlMIX, PEAUTU3YIOMIHUX 00pa30BaTEeIbHYIO
nporpaMmmy cpeaHero ooimero oopazoBanus B mpenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
oOmiero o0pa3oBaHHUs, M3yuye€HHE MAaTEeMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodutst mpodeccuoHaILHOTO 00pa30BaHMS.

[Tpu ocBoenun npodeccuii CI1O TexHndyeckoro npoduist mpoheccuoHaIbHOr0 00pa30BaHUs
MaTeMaTHhka u3ydaercs Ooisiee yriayOJaeHHO, Kak MpO(UIbHBIN y4eOHbIN MpeiMeT, YUYUThIBAOIINMA
cnenuduky ocBanBaeMbIx mpogeccuit Ha ypoBHe @I'OC cpennero ooiero oopa3oBaHmsl.



DTO BBIPAXKAETCS B COICPKAHUU OOYUYCHWsI, KOJTMYECTBE YaCOB, BBIJCIISIEMBIX HA H3y4CHUE
OTIENBHBIX TEM TPOTPAMMBI, TIIyOMHE WX OCBOCHHS OOYYAIOIIMMHCS, OOBEME M XapakTepe
MPAKTUYECKHUX 3aHSATUH, BUIaX BHEAYAUTOPHON CAMOCTOSITEIILHON pabOThI 00YJarOIIHUXCSI.

MaremaTrka H3y4aercsi Kak NMPOQWIbHBIA y4eOHBIH MPEIMET MPH OCBOCHHH IMPOheccHH
texanueckoro npodwurst 23.01.07 Mamumauct kpana (kpaHoBimk) B o0beme 480 yacoB (M3 HUX
obs3arenbHas ayautopHast B 00beme — 320 yacoB, camocTosTenbHast pabora — 160 gacos).

OO0mmue ey n3y4eHuss MaTEMATHKH PEaTU3YIOTCS B YEThIPEX HAMPABICHUSIX:

1) obmiee mpeacraBiacHue 00 UAEAX U METOAaX MATCMATHKH;

2) MHTEJUICKTYaIbHOE Pa3BUTHE;

3) oBnazieHue HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSAMH U YMECHUSIMU;

4) BocmuTaTEIbHOE BO3/ICHCTBHUE.

[Mpodwmmzanus neneld MaTeMaTH4eckoro oOpa3oBaHus OTPaXKAETCsl HA BEIOOPE MPHOPHUTETOB
B OpraHu3anuu y4eOHOW JeATeNhbHOCTH oOOydarommxcs. Jlas TeXHHYeCKOro mpoQuis
poeCCHOHATBLHOTO 00pa30BaHMs BHIOOP IIEJICH CMemaeTcs B MParMaTU4ecKOM HaIpaBJICHUH,
MPeyCMAaTPUBAIONIEM YCHIICHHUE U PACHIMpPEHUE MPHUKIAJHOTO XapaKTepa U3YYeHUsS MATeMaTHKH,
NPEUMYIICCTBEHHOW OPUEHTAIMH Ha aJITOPUTMHUECKUI CTHIIb TIO3HABATEIILHOM JCSITEIHbHOCTH.

W3yueHne mareMaTWKu Kak MNpo(UIbHON 00meo0pa3oBaTeNbHON Y4eOHOTO IpenMera,
yUUTHIBaKONIEH criennuKy ocBanBaeMbix oOyuatormmmucs npodeccuit CI10, obecrieunBaercs:

— BBIOOPOM Pa3TMYHBIX MOJIXO0/I0B K BBEJCHUIO OCHOBHBIX TIOHSATHI;

— QopmupoBaHHWEM CHCTEMBI y4eOHBIX 3ajaHuii, oOecrmeuuBaomux dAHPeKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IICJIEBBIX YCTAHOBOK;

— o0oraieHrueM CIIeKTpa CTUIICH yaeOHOU NesTeIIbHOCTH 3a CUET COTJIACOBAHUS C BETYIIHMH
JESITEIIbHOCTHBIMU XapaKTEPUCTUKAMH BEIOpAHHOMU Mpodeccuu.

[TpodwiibHas cocTaBisiolias OTpa)kaeTcsi B TPEOOBAHUSAX K MOJArOTOBKE OOYYaroIIUXCS B
YaCTH:

— oO0miell CHCTEMBbl 3HAHUU: COJlEp)KATEIbHBIC MPUMEPHI WCIOJIb30BAHUS MATEMaTHYCCKHX
ujiell ¥ METOJIOB B TPOECCUOHATILHOM JICATEIIbHOCTH;

— YMEHWIl: pa3inyre B ypOBHE TPEOOBAHUI K CJIOKHOCTH TPUMEHSIEMBIX alTOPUTMOB;

— MPaKTUYSCKOTO HWCIOJB30BaHUS TPUOOPETCHHBIX 3HAHWA W YMCHHH: WHIUBUIAYATHHOTO
y4eOHOr0 OTbITa B IMOCTPOCHUM MAaTEMaTHYECKHX MOJICNICH, BBIOJIHEHUU WCCIIEI0BATEIbCKUX
MPOEKTOB.

TakuM oOpa3oM, peanu3anusi CoAepXKaHUS Y4eOHOTO TMpeaAMeTa OpPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYabHBIX XapaKTEPUCTUK Y4eOHOUM paboThl, 3aBUCSIINUX OT MPOpUis
npoecCHOHATLHOTO  00pa3oBaHUs, IIOJIYYCHUS OIBITA HWCIOJIB30BAHUS MAaTEMaTHKH B
COJIEpKATENbHBIX U MPO(EeCCHOHATBFHO 3HAYMMBIX CHUTYallUAX [0 CPaBHEHHIO C (HopMaabHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapPaKTEPUCTUKAMU OOYICHUS.

Cogmepxanue ydeOHOro mpeamera pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMHU
COJIePKATEIBPHBIMU JIMHUSMH O0YYCHUS MaTeMaTHKE:

— anreOpanueckas JTUHUS, BKIIOYAIOIIAs CUCTEMATH3aIlMIO0 CBEICHHUI O YHClaX; M3yuyeHUe
HOBBIX U 000OIIEHNE paHee M3YyUEHHBIX omepaluii (BO3BEACHHE B CTENEHb, W3BICUCHHE KOPHS,
norapuMUpOBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC ¥ OOpaTHBIE K HUM); H3y4eHUE HOBBIX
BUJIOB YHUCIIOBBIX BBIpQKECHHA W (GOPMYI; COBEPUICHCTBOBAHHE MPAKTUYECKUX HABBIKOB U
BBIUMCIIUTEILHON KYJIBTYPBI, pPAcCIIMPEHUE M COBEPIICHCTBOBAHWE aJIreOpanvecKoro armmapara,
c(OPMUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €r0 MPUMEHEHHE K PEIICHHI0O MaTeMaTHYeCKHX U
MIPHUKJTATHBIX 33719,

— TeopeTUKO-(YHKIIMOHATbHAS JIMHHS, BKIIOYAIONIas CUCTEMATH3AIlMI0 U PacCIIMpeHUe
CBeZICHH O (YHKIUSIX, COBEPIICHCTBOBAHUE Tpa)UueCKUX YMEHHIi; 3HAKOMCTBO C OCHOBHBIMHU
UACSIMH W METOJaMH MaTEeMaTHYeCKOTO aHajiu3a B 00bEeMe, TIO3BOJISIONIEM HCCIIeI0BATh
DJIeMEHTapHble (YHKIIMM W peliath MNpOoCTeiiine TreoMeTpudeckue, (usmdeckue W Apyrue
MIPHUKJTATHBIC 33]1a9H;

— JIIMHUSL YpaBHEHWN ¥ HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOSCHUM U HCCIEIOBAHUU
MaTEeMaTHYECKUX MOJICTICH, TepeceKaromasics ¢ anreOpandeckoid U TeOpeTUKO-(YHKITMOHATHLHOM



JUHUSMH W BKJIIOYAIOIIAs pPa3BUTHE W COBEPIICHCTBOBAHUE TEXHUKHU alreOpandecKux
npeoOpa3oBaHMi ISl pelIeHUs YPaBHEHHH, HEPABEHCTB U CUCTeM; (DOPMUPOBAHHE CIOCOOHOCTH
CTPOUTH U UCCIIEIOBATH MIPOCTEHUIIINE MATEMAaTUYECKUE MOJCIIU MIPU PEUICHUU MPUKIAJAHBIX 3a]a4,
3a]1a4 U3 CMEXHBIX U CIIeUATbHBIX PEAMETOB,;

— TeOMEeTpHUYecKasl JIMHMS, BKIIOYAIOUIAsl HArJISHbIE MPEICTABICHUS O MPOCTPAHCTBEHHBIX
durypax u u3yyeHue UX CBOWUCTB, (POPMUPOBAHHUE U PA3BUTHE NMPOCTPAHCTBEHHOI'O BOOOPaKEHUS,
pa3BUTHE CIOCOOOB T€OMETPUUYECKUX H3MEPEHUM, KOOPAMHATHOIO U BEKTOPHOTO METOJOB JIs
pelleHns MaTeMaTUYeCKUX U MPUKIIAJAHbIX 33/1a4;

— CTOXaCTHUYeCKas JIMHUSA, OCHOBaHHAsi Ha pPa3BUTUM KOMOMHATOPHBIX  yYMEHUH,
MPEICTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEro MUpa.

Uzyuenue o6meoOpa3zoBaTenibHON  yueOHOro mpeamera «MaTemaTHka» 3aBepIIACTCS
MOJIBEJICHUEM HTOTOB B ()OpME IK3aMEHA B PaMKaX MPOMEKYTOUYHOHN aTTECTAlMK OO0y4YarolIuXCcs B
npornecce ocBoeHuss ocHoBHou OIIOIT CIIO ¢ mosydyeHueMm cpeaHero ooOmero oOpa3oBaHUS
(TITIKPC).

B pasnene nporpammel «Cojnep:kanue y4eOHOTO IMpeaMeTa» KypCUBOM BBIJEIEH MaTepHall,
KOTOPBIN MTPU U3YYCHUH MAaTEMATHKHA KOHTPOJIIO HE TOJICKHUT.

1.2.MecTo y4eGHOr0 npeaMeTa B Y4eOHOM ILIAHE.

VYuebHblli mnpenmer «MaremaTtuka» ABISETCS  y4eOHBIM HpPEAMETOM  00s3aTesIbHOM
npeaMeTHoi obnactu «Maremaruka u uHpopmaruka»y O@I'OC cpeanero obmero oOpa3oBaHusl.

B npodeccronanbHbIx 00pa30BaTEeNbHBIX OpPraHU3aLMSIX, PEAIU3YIOIIHUX 00pa30BaTEIbHYIO
nporpaMmmy cpeaHero oomero oopazosanus B npenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
obmiero oOpa3oBaHus, y4eOHbIH mnpenmMer «MaTeMmaTuka» H3ydaercs B 001eo0pa3oBaTeIbHOM
mukiie yaeobnoro miaHa OITOIT CIIO Ha 6a3e ocHOBHOTO 0O0IIero 0oOpa30BaHMs C MONydECHUEM
cpennero obiero oopazosanus (ITITKPC).

B yuebnbix mmanax [IIIKPC y4eOHnblil nmpenmer «Maremaruka» BXOAMT B COCTaB OOIIMX
00111€00pa30BaTeNIbHBIX Y4E€OHBIX IPEIMETOB, (OpMUPYEMbIX U3 00S3aTENBHBIX IPEIMETHBIX
obnacreit ®I'OC cpennero obmiero oOpazoBanus, ;i npodeccun 23.01.07 MammHUCT KpaHa
(KpaHOBIIIHK).

1.3.Pe3yabTaThl OCBOCHHS Y4€OHOT0 MPeEIMeTA.

OcBoenne cozaepkanust ydeOHoro mnpeamera «MaTemaTtuka» o0ecleunBaeT JIOCTHKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3yJIbTaTOB:

JUYHOCMHBIX:

-c(hOPMUPOBAHHOCTH TPEJICTABICHUI O MaTeMaTHKe KaK YHHBEPCAJIHLHOM SI3BIKE HAYKH,
CpeACTBE MOJCIIMPOBAHMS IBJICHUH U MPOLIECCOB, HJIEAX U METO/IaX MAaTeMaTHKU;

-MIOHMMaHUEe  3HAYUMOCTH  MaTeMaTWKH Ui HAYYHO-TEXHHYECKOTo  Iporpecca,
c(OpPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKE KaK K YacTH OOILIEUeNIOBEYECKON KyJIbTYyphl dyepe3
3HAKOMCTBO C UCTOPHEN Pa3BUTHS MaTEMaTHKH, SBOJIIOIIUEH MaTeMaTHUYECKUX HJIeH;

-pa3BUTHE JIOTHYECKOTO MBINUICHUS, TIPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJrOPUTMHUECKON
KYJBTYpbl, KPUTHYHOCTH MBILIUIEHUS] HA YPOBHE, HEOOX0AUMOM /s Oyayuiei npodeccunoHaabHON
JEeSTeIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30oBaHUs;

-OBJIaJICHNE MaTeMaTUYeCKMMM 3HAHUSAMU U YMEHHSIMH, HEOOXOAMMBIMHM B ITOBCEIHEBHOU
KU3HH, JUII  OCBOGHHS CMEKHBIX  €CTECTBEHHO-HAyYHBIX TPEAMETOB W  IPEIAMETOB
npoeCCHOHATBHOTO IMKJIA, JJIs TOJyYeHHs o0pa3oBaHMs B 00JacTsAX, He TpeOyIOMUX
YIITYyOJICHHON MaTeMaTH4ecKOl OTrOTOBKH;

-TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE CaM000pa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATENBHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BAHMIO KaK YCIOBHIO
YCIIEHIHOM NMpo(hecCHOHAIBHON U 00IECTBEHHON AEATENbHOCTH;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM U  OTBETCTBEHHOM
NeSITeTbHOCTH;



-TOTOBHOCTb K  KOJUIGKTUBHOW  paboTe, COTPYOHHYECTBY CO  CBEpCTHHKAaMH B
00pa3zoBarenbHON, OOIIECTBEHHO TOJIC3HOM, YYeOHO-HCCIE0BATEIBCKOM, MPOSKTHOM W JIPYrUX
BUJAX JEATEIbHOCTH;

-OTHOIIEHUE K NMPO(ECCHOHANBHON AEATEIBHOCTH KAaK BO3MOXHOCTH Y4acTUSl B pEIICHUHU
JMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATIBLHBIX TPOOIIEM;

MemanpeoMenHbIX:

-YyMEHUE CaMOCTOATEIbHO OINPEACNATh 1IN JAEATEIbHOCTH M  COCTaBIATh  IUIAHBI
NESTEIbHOCTH;  CaMOCTOSATENbHO  OCYUIECTBIATb,  KOHTPOJUPOBaTb U  KOPPEKTHPOBATh
JESITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIsl TOCTHIKEHUS ITOCTABJIEHHBIX LiENEeH U
peanu3alyy IVIaHOB JesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYALIUsAX;

-yMEHUE TNPOAYKTUBHO oOOIIaTbcsi M B3aUMOJEHCTBOBaTb B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULUHN JPYTUX YYAaCTHHUKOB JIEATENBHOCTH, YPPEKTUBHO pa3pelaThb
KOH(JINKTHI;

-BJIa/ICHUE HABBIKAMHM  II03HABATEIIbHOW, y4eOHO-HCCIIEOBATEILCKOM M NPOEKTHOH
JeSITeIbHOCTH, HaBBIKAMU pa3perieHust mpooiiem;

-CIIOCOOHOCTb M TOTOBHOCTb K CaMOCTOSATEIbHOMY ITOMCKY METOJIOB PELICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMS;

-TOTOBHOCTb ¥ CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(POPMALMOHHO-TI03HABATEIbHON
NeSITEIbHOCTH, BKJIOYAsh yMEHUE OPHUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HWH(OpPMAIIHH,
KPUTUYECKH OLEHMBaTb M HMHTEPIPETUPOBATh HHGPOPMALIMIO, IOJIYYaeMyl M3 Pa3InYHbIX
HCTOYHUKOB;

-BJIa/ICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTth CBOIO TOUYKY
3peHus, UCIOIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

-BJIa/ICHUE HAaBbIKaMM [103HABATEIbHOM pedIeKCHU KaK 0CO3HAHMs COBEPIAEMbIX JIeHCTBUN U
MBICIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, TPaHMIl CBOEr0 3HAHUS U HE3HAHUS,
HOBBIX IIO3HABATEJIbHBIX 3a/1a4 U CPEACTB JJIS UX JOCTUKECHHUS.

npeomemmuuvix:

-c(hopMUPOBAHHOCTH MPEACTABICHUNA O HEOOXOJUMOCTH JO0Ka3aTeNbCTB NMPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEP)KIECHUIN U POJIM aKCUOMATUKH B ITPOBEJICHUU JE€IYKTUBHBIX PACCYKICHUI;

-c(hopMUPOBAHHOCTh MOHATHUMHOTO ammapara 1o OCHOBHBIM pa3jliellaM Kypca MaTeMaTUKH;

3HAHUW OCHOBHBIX T€OPEM, GOPMYJ U YMEHHS UX NMPUMEHSATh; YMEHUS J1I0Ka3bIBaTh TEOPEMBbI

Y HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI peIlIeHUs 3a/1a4;

-cpOPMHUpPOBAHHOCTh ~ yYMEHHUH  MOJEIMPOBaTH  peallbHble  CUTYyallUH, HCCIEN0BaTh
IIOCTPOEHHBIE MOJENIN, HHTEPIIPETUPOBATH MTOJIyYEHHBIM PE3YJIbTAaT;

-c()OPMHUPOBAHHOCTH MPEJICTaBICHUNH 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOrO aHalu3a U
UX CBOMCTBax, BJIaJICHHE YMEHHEM XapaKTepu3oBaTh IMOBeAeHUE (YHKIMHA, HCHOJIb30BaHHE
MOJIyYEHHBIX 3HAHUH /171 ONMCAHUS M aHaJIN3a PeajbHbIX 3aBUCUMOCTEN;

-BJIJICHUE YMEHUSAMH COCTABJICHMsI BEPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3aJaud H
BBIUMCJIEHHUS] BEPOSITHOCTH HACTYIJICHUS COOBITHH, B TOM 4HCI€ C HpUMEHEHHEM (popmys
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPHM BEPOSATHOCTEH; MCCIEOBAHUS CIyYallHBIX BETUYMH
M0 UX PacHpeeICHHUIO.

B coorBerctBun ¢ ®PI'OC mno mnpodeccun 23.01.07 MammaucT KpaHa (KpaHOBILHUK)
bopMHUPYIOTCS 00IIIHEe KOMIIETEHITN .

OK 1. IloHumatp CyIHOCTb M COLMAIBHYIO 3HAUUMOCTh Oynymieil npodeccuu, IposiBIATh K
HEl yCTOWYMBBINA UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTb, MCXOJs M3 LEIW U CHOCOOOB ee
JOCTUKEHUS, ONIPEJICTICHHBIX PYKOBOJAUTEIIEM.

OK 3. AHanu3upoBath pabouylo CUTYalHIO, OCYIIECTBIATh TEKYIIMA U UTOTOBBI KOHTPOJIb,
OLICHKY U KOPPEKIIHI0O COOCTBEHHOM AESITETbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3yJbTaThl CBOEH
paboTHI.

OK 4. OcymiectBnsaTh OUCK MHGOPMAIH, HEOOX0AUMOU It 3(HPEKTUBHOTO BHITIOJTHEHUS
npohecCHOHANBHBIX 3a/1ay.



OK 5. Hcnons3oBaTh
poeCCHOHATBHOMN IEATEILHOCTH.

OK 6. Paborarr B KOMaHIE,
KJIMEHTAMH.

MH(POPMALMOHHO-KOMMYHUKAITUOHHBIE

TCXHOJIOTHUH B

3pPEeKTUBHO 00LIaTbCA C KOJUIETAMH, PYKOBOJCTBOM,

OK 7. HcnonHATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHUCJIE C IPUMEHEHHMEM IIOJYyYEHHBIX

po()eCCUOHANIBHBIX 3HAHUHN (1JIs1 FOHOIIIEH )

B coorBerctBun ¢ @I'OC obmiero cpeanero obpa3zoBanus (HOpMUPYIOTCS YHUBEpCAIbHbIC

yaeOnbie aerctBus (YY]I):
JIuynocTHbIe YY /] KommynukaruBHbie YY /]

IInanupoBanue (ompesaeneHue menu, GyHxuui
YYaCTHUKOB, CIIOCOO0OB B3aUMOJCHCTBHUS).

Camoonpenesienune (MoTuBanus yuenus, | [locranoBka BOIIPOCOB (MHUIIMATUBHOE

dbopmupoBanue OCHOB IpaXJIaHCKOW | COTPYAHUYECTBO B TOMCKE U cbOope

UJEHTUYHOCTU JIMYHOCTH). uH(popManum).

Cwmbiciioo0pa3oBanusi  («kakoe  3HaueHue, | Pa3pemienne  KOH(UMKTOB  (BbIABJICHHE,

CMBICI HMMEET JJsi MEHS Y4YEHUe», U YMEThb | MACHTHU(PUKAIUSA MpoOJeMbl, IOUCK U OLEHKa

HAXOHUTh OTBET HA HErO). aIbTEPHATUBHBIX croco6oB paspeunieHus

HpascTBeHHO-3THYECKOT0 OlleHMBAHUs | KOHPIUKTA, TPHUHATHE pEIICHUS H  €ro

(oueHMBaHUE  YCBAaMBAaEMOTO  COJEpIKaHUS, | peaau3aius).

UCXOJS U3 COUMAIBHBIX M  JIMYHOCTHBIX | YHpaBJieHUe NOBe/leHueM napraépa

LEHHOCTEH, o0ecleuynBaroliee JMYHOCTHBIN | TOUHOCTHIO  BBIPAXKATh  CBOM  MBICJIH

MOpaJIbHBIN BBIOOD). (KOHTpOJIb, KOpPEKIMs, OLEHKa JeHCTBUI

napTHépa YMCHHUE C ,Z[OCT&TO‘IHOﬁ IOJIHOTOH H
TOYHOCTBIO BbIPpAXKAaTh CBOU MI)ICJII/I).

ITo3naBarenbHbIE YY [{

PeryastuBubie YY /|

O0mey4edHbIC

- (hopmynupoBaHue MO3HABATEIbHON LENH;

- IOMCK U BBIJEJNIeHNE NH(POpMaLIUK;

- 3HAKOBO-CUMBOJINYECKUE

- MOJIETTUPOBaHNE

Jlornueckue

- aHaJIu3 C LeNbl0 BBUIECTCHUS MPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE€3 KaK COCTaBJIEHHE IIeJIOr0 M3 4acTel,
BOCTIOJIHSSL HEIOCTAIOIINE KOMIIOHEHTHI;

- BBHIOOp OCHOBAaHUM W KPUTEPHEB IS
CpaBHEHU, cepualuu, KIIacCU(pUKAIIUU
00BEKTOB;

- TOABEACHHE II0J IIOHSATHE, BEHIBEACHHC
CIIEACTBHIA;

-yCTaHOBJICHUE MPUYNMHHO-CIIEACTBEHHBIX
CBsI3€;

- IOCTPOCHHE JIOTUYECKOH 1IETIN PacCyKJICHHIA;

- I0Ka3aTeIbCTBO;

- BBIJIBUKEHUE TUTIOTE3 U UX 0OOCHOBaHUE.
JlelicTBMS MOCTAHOBKHU M pPellIeHUs MpoodJieM:
- (hopmynpoBaHue NPoOIEMBI;

- CaMOCTOSITENIbHOE  CO3/IaHhe  CImocoOoB
peleHus npodieM TBOPYECKOTO M MOUCKOBOTO
Xapakrepa.

Henenonaranue (rmoctaHoBKa y4eOHOU 3a1auu
HA OCHOBE COOTHECEHHS TOro, UTO YyXKe
M3BECTHO M YCBOEHO YYaIIUMMCS, U TOT0, YTO
emi€ HEU3BECTHO).

I[InanupoBanue (onpenenenue
MOCJIEI0BATENBHOCTH MPOMEKYTOUHBIX LIEIeH C
y4€TOM KOHEYHOTO pe3yJbTaTa; COCTABICHHE
TJIaHa ¥ TIOCIeI0BATEIbHOCTH JEHCTBUN).
IIporno3upoBanne (mpenBoCXuIIEHNE
pe3ynpraTa W YpPOBHS  yYCBOEHHUS,  €ro
BPEMEHHBIX XapaKTEPUCTHUK).

KonTpoas (B Qopme cauueHus crnocoba
JNEHUCTBUST W €ro pe3ylbrata C 3aJaHHBIM
ATAJIOHOM C LI€JbI0 OOHAPYXKEHHUS! OTKJIOHEHUMN
Y OTJIMYUIN OT JTAlIOHA)

Koppexuus (BHECEHUE HEO0OXOIMMBIX
JOTIONTHEHU W KOPPEKTWB B IUIAH M CHOCO0
JIEHCTBHUSI B CJydae pacXOKICHUs JTaJoHa,
peasbHOro AEUCTBHS U €ro MPOJYKTA).

Ounenka (BblEJI€HHE U OCO3HAHHME YYaLUMUCS
TOT0, YTO YK€ YCBOEHO U 4YTO €IIE MOAJIEKUT
YCBOGHHIO, OCO3HAHME KayecTBa M YpPOBHS
YCBOEHHS).

BosieBasi camoperyasinusi  (CIIOCOOHOCTh K
MOOWJIM3ALMU CHJI U DHEPTUH; CHOCOOHOCTh K
BOJICBOMY YCHJIMIO — K BBIOOpDY B CHTYyaluu
MOTHBAIIHOHHOTO KOH(IIMKTA U K MPEOOJICHUIO




\ MIPENSTCTBUN).

COJEPKXAHHUE YYEBHOI'O IIPEAMETA
BBenenune

MareMaTika B HayKe, TEXHHKE, YKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJIOTUSX U IMPAKTHYECKOU
JesTenbHOCTH. Llenu u 3anaun n3y4eHus MaTeMaTUKU Ipu ocBoeHuH cnenuansHoctu CIIO.

AJITEBPA

PazButne mnonHsTHs o wuwucie. Llenaple M panuoHanpHble 4YHcha. J[eHCTBUTENbHBIE YHUCIHA.
Tpubnuoicennvle eviuucnenus. Moaynp uuciaa u ero cBoilicTBa. Pemienue 3agad Ha JABUKEHUE U
COBMECTHYIO palOTy, CMeCH M CIUJIaBbl C IOMOIIBIO JIMHEMHBIX, KBaJgpaTHBIX U JIPOOHO-
palMOHAIBHBIX YPABHEHUH U UX CUCTEM.

Komnnexcnuvie uucna.

Kopuu, crenenn u jorapudpmsol

Kopnu u cmenenu. KopHHM HaTypaJIbHOW CTEIIEHHM W3 4YHMCiIa W WX cBoictBa. CreneHH ¢
paIMOHANLHBIMU TTOKA3aTeNsIMU, WX CBOWcTBa. CTENEHW C JACHCTBUTEIBHBIMU IIOKA3aTEIISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKazameem.

Jocapugpm. Jlozapughpm uucna. OcHOBHOE IOTapuPMUYECKOE TOXAECTBO. JlecsaThuHbie U
HaTypaibHble Jorapudmsl. [IpaBuina neictsuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.
Ilpeobpazosanue  anzebpauuecKux 8bIPANCEHUL. [IpeoOpa3oBanue  palOHAIBHBIX,
UPpaIMOHATILHBIX CTEIICHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUICCKUX BHIPAKCHUH.

Ilpakmuueckue 3anamus.

ApudmeTrnueckue IEMCTBHUS HaJ YUCIAMM, HaXOXKJEHUE MPUOJIMKEHHBIX 3HAUEHUN BEIUYUH U
HOTPEIIHOCTEN BhIYMCICHUN (a0COIIOTHON U OTHOCUTEINIBHOM), CPABHEHNE YHCIIOBBIX BBIPAKECHH.
Brruncnenue u cpaBHeHUE KOPHER. BrInogHeHne pacueToB ¢ paauKagaMu.

Pemenne wmppanuoHanpHbBIX ypaBHEHMM. HaxoxkieHue 3HaueHHH CTENEHEH C palMOHAJIbHBIMU
nokazatensiMu. CpaBHeHHe crerneHeld. [IpeoOpa3oBaHus BBIpaKEHUN, COJEPIKAIIUX CTETICHHU.
Penienne nokasarenpHbIX YpaBHEHUI.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3HaueHuil Jsorapudma Mo MNpou3BOJILHOMY OCHOBaHMIO. Ilepexon oT ofHOro
OCHOBaHMSA K Jpyromy. Breluncienue u cpaBHeHue Jjorapu¢mos. JlorapudmupoBanue u
MIOTEHIIMPOBAHUE BBIPAKEHUM.

[TpubnukeHHble BBIUMCIEHUS M pelIeHUs NPUKIATHBIX 3a1ad. PemieHue sorapudmuyeckux
ypaBHeHUH. ['paduyeckoe pelieHne ypaBHEHHH.

OCHOBBLBI TPUTOHOMETPUHA
OcCHOBHBIC MOHATHUSA

Pangnannas MEpa yriia. BpamaTeJleoe JABHIKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YHCJIa.

OCHOBHbIE TPUTOHOMETPHYECKHE TOKIECTBA.
®opmynsl puBeaeHus. Popmyisl cioxeHus. DopMyIibl yABOeHUS. DopMyibl NOOBUHHO20 Yaid.

IIpeoOpa3oBaHus npocTeINX TPUTOHOMETPUYECKUX BbIPAKEHUH.

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKMX (PYHKIMHA B MPOU3BEAECHUE U TPOU3BEACHUS B
CYyMMY. Buipadicenue mpuzoHomempuieckux QyHKyull uepe3 maHeenc nol08UHHO20 ap2yMeHma.



Tpuronomerpunyeckne ypaBHeHUsl 1 HEPAaBEHCTBA.

[Ipocreiiie  TpUroHOMETpPUYECKHE  ypaBHEHUs.  [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.
Oobpamnvle mpuzonomempuueckue ynkyuu. ApKCUHyC, apKKOCUHYC, apKTaHT€HC.

Ilpaxmuueckue 3anamus.

PaguanHplii MeTON U3MEpEeHMsI YIJIOB BpAILLEHUS U CBSA3b C IpagycHOMl Mepoil. OCHOBHbIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (DOPMYIIBI CIIOKEHHs, YABOEHHs, NpeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUYECKMX  (YHKIMA B TPOM3BEACHUE,  MPEOOpa3oBaHME  MPOU3BEICHHS
TPUTOHOMETPUUYECKUX (QYHKLUN B CyMMY.

IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHHS U HEPABCHCTBA.

OOpatHble TPUrOHOMETpUUYECKHE (DYHKIIMU: aPKCUHYC, apDKKOCHHYC, AapKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

@ynkyuu. OONACTh ONPENEICHUS W MHOXKECTBO 3HAUCHWA; TpaduK (QYHKIUHU, MOCTPOCHUEC
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

Ceoiicmea ¢ynkyuu. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTb, OTPAHUYEHHOCTh, MEPUOJUIHOCTD.
[IpomexxyTkn Bo3pacTaHusi W yObIBaHWS, HauOoOJbIIee W HAaWMEHbIIEE 3HAUCHHS, TOYKHU
skctpemyMa. ['paduueckas wuHTepnperanus. [Ipumepbl (YHKIMOHAIBHBIX 3aBHCUMOCTEH B
peampHBIX TpoIreccax M sBICHUSX. Apudmernueckue omepanuu Haj (yHKuusMu. CroxxHas
byskus (komnosuuus). [lonsamue o Henpepvl@HOCMU YHKYUU.

Oopammnvie pynkyuu. Obracme onpedenenusi u 0oaacmo 3Havenutl oopamnuou ynxyuu. I pagux
obpamuo pyHKyuuU.

CrenenHble, moOKa3aTelbHble, Jiorapupmuyeckue M TPHUIOHOMeTpHYecKHe (yHKIHH.
OOpaTHble TPUTOHOMeTpHUYecKHe PYHKIIUM.

Omnpenenenust pyHKUUN, UX CBOMCTBA U IpaUKH.

[TpeoOpa3zoBanus rpapukos. [lapananenbHblil nepeHOC, CHMMETPHsI OTHOCUTEIBHO OCeH KOOPJIMHAT
U CUMMETpHUS OTHOCUTEJIBHO Hayaja KOOPAMHAT, CUMMETpPUS OTHOCUTENIBHO MpSIMOH Y = X,
pacTsKEHUE U CKaTUE BAOJb OCEH KOOPAMHAT.

Ilpakmuueckue 3auamus.

[Tpumepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B pEalbHBIX MPOIECCaX U3 CMEXHBIX MPEIMETOB.
Onpenenenue ¢pynkuuii. [Toctpoenue u urenue rpadpukoB pyHkuuit. MccnenoBanue GyHKIUH.
CaolicTBa IMHEWHOM, KBaIpaTUUHOM, KYCOUHO-IMHEHHON U APpOOHO- TUHEUHON (YHKIIHII.
HenpepsbiBHbIE U epuoinveckrue GyHKIUH.

CgoiicTBa U rpaduKu CHUHyca, KOCHHYyCa, TaHTeHCca M KoraHreHca. OOpaTHble (QYHKIIMH W HX
rpauKy.

OO6patHbie TpuronoMerpuueckue ¢pyHkiuu. [IpeodpasoBanus rpaduka GyHKIHMH.

["apmonmnueckue konedanus. [Ipuknaanele 3agaun.

[ToxazarenbHble, TOrapupMUIECKe, TPUTOHOMETPUUYECKNUE YPAaBHEHUS U HepaseHCmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Ilocneoosamenvnocmu. CrnocoObl 3aJaHWsi W CBOMCTBA YHCJIOBBIX IOCJIEIOBATEIBHOCTEH.
Ilonsamue o npedene nocnedosamenvrnocmu. Cyujecmsoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMUPOBaHHE TIOCIIEJOBATEIIbHOCTEH.
beckoneuyHo yObIBaroIIasi reoMeTpruecKas Mporpeccus u ee cymma.
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Ilpouseoonasn. llonarve o MpoOU3BOAHON (DYHKIMHU, €€ TEOMETPHUECKUU U (PU3UUECKUI CMBICIH.
VYpaBHeHue kacaTenbHON K rpaduky ¢yHkiuu. [Ipons3BogHble CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yacTHble. [IpOM3BOAHBIE OCHOBHBIX O3JIEMEHTapHbIX (QyHKUMK. IIpuMeHeHue NPOU3BOJHON K
UCCIICAOBaHNIO (YHKIMH W TIOCTPOCHUIO TpaguKoB. [Ipouszsoouvie obpamuou QyHKyuu u
KOMNO3Uyuu QhyHKyuu.

[Ipumeps! UCNOJIB30BaHUS POU3BOAHON JJII HAXOXKICHUS HAWIYYIIEro peuleHus B MPUKIIAIHBIX
3a/1a4ax.

Bropas npousBojgHas, ee reoMeTpuyecKuid U ¢puznyeckuil cMbici. HaxoxxaeHuwe ckopoctu amst
nporiecca, 3aJaHHOTr0 (OPMYIIOH U TpaprKOM.

IlepBooOpa3nass u wuHTerpaj. lIpumeHeHue omnpeneneHHOro HMHTErpaja Uil HaxO0XJICHUS
Iomaan KpuBoiuHelHo! Tpaneruu. @opmyna Herotona—IJleiitonuna. [Ipumepsl nmpumeHeHus
UHTErpasa B (U3MKe U TeOMETPHUH.

Ilpakmuueckue 3anamus.

UucnoBas MOCIE10BaTENIBHOCTD, CIIOCOOBI €€ 3aaHMsl, BBIYMCIECHUS YJIEHOB MOCIEA0BATEIbHOCTH.
[Ipenen nocnenoBarensHOCTU. beckoHeUHO yOBIBaroIIasi reOMETPHUECKas MPOrpecCusl.
IIpon3BogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOmem Bume. IlpaBuia u Gopmynsl nuddepennupoBanus, Tadbnuna
MIPOU3BOTHBIX 3JIEMEHTAPHBIX ()YHKITHIA.

HccnenoBanre (yHKIMH C MOMOIIBI0 MPOU3BOAHON. HaxoxaeHne HanOONIbIIEro, HAMMEHBIIETO
3HAUCHUS U SKCTPEMATBHBIX 3HAUCHUHN ()yHKITHH.

WNurerpan u mnepBoobOpazHas. Teopema Hprorona—Jlelionuna. IlpumeHeHne wuHTErpaga K
BBIYUCIICHUIO (PM3MUECKUX BEIWYHH U TUIOMIA/ICH.

YPABHEHUSA U HEPABEHCTBA
Ypaenenusa u cucmemvr ypagnenuii. PanyonanbHBIC, UPpPALMOHAIBHBIE, IIOKA3aTEIIbHBIC M
TPUTOHOMETPUYECKUE YPABHEHUSA U CUCTEMBI.
PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MPHUEMBI MX DPEUIeHUs (Pa3oKEHHE HAa MHOXKUTENH, BBEJIEHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpauecKuii MeToxn).
Hepagencmea. PannonanbHble, HppalMOHAIbHBIE, ITOKA3aTEIbHBIE W  MPUCOHOMEMPUYECKUe
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.
Hcnonvzoseanue ceoiicme u zpagukos pynKyuii npu peuieHuu ypasnenuil u Hepagencme. Meron
uHTepBanoB. M300pakeHre Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA pPELIEHUN ypaBHEHUU H
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.
[TpuknagHelie 3a1a4u.
IIpuMeHeHne MaTeMaTU4ECKUX METOAOB Ui PELICHUS COACP)KATEIbHBIX 3a1ad U3 Pa3Iu4HbIX
oOnactell HayKH U MPaKTUKH.
WuTepnperanyst pe3yspraTa, yueT pealbHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamus.

Kopuu ypaBHenuii. PaBHocunsHoCTh ypaBHeHui. [IpeoOpa3zoBanue ypaBHeHH. OCHOBHBIE TPUEMBbI
pelieHus ypaBHeHMi. Pelienre cucreM ypaBHEHHMN.

Hcnonp3oBaHne cBOMCTB U rpaduKoB (PYHKUUN AJIsl pelIeHUs] ypaBHEHHUI U HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
JJIeMEeHTbI KOMOMHATOPUKH
OcHOBHBIE TOHATUS KOMOMHATOPWKHU. 3aJaydl Ha MOJCYET YHMCIIa Pa3MEUICHUM, MEepecTaHOBOK,

coueTtanuil. Pemenue 3aia4 Ha nepeOop BapHaHTOB.
®opmyna 6unoma Hetotona. ColicTBa OMHOMUHANBHBIX KO3 duienTos. Tpeyroasuuk [Tackans.
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JJieMeHThI TEOPUH BEPOSITHOCTEH
CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSTHOCTCH.
Ilonamue o Hezasucumocmu cobvimuil. J{uckpemuas CHyYauHas BelUYUHA, 3AKOH ee
pacnpeoenenusi. Hucnogvlie xapakxmepucmuku OUCKPEemHOU CAyYauHou eeauyunvl. Ilowsmue o
3aKoHe OONbUIUX Yucel.

JJ1eMeHThI MATEMATHYECKOH CTATHCTHKH
[TpencraBineHne NaHHBIX (TaOIUIBI, TUATPAMMBIL, TPAPUKN), ceHEPAIbHASL COBOKYNHOCHb, bIOOPKA,
cpeodnee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckol CmamucmuKku.
Pewenue npakmuyeckux 3a0ay ¢ npumeHenuem 8eposmHOCMHbIX Memooos.

IIpaxmuueckue 3anamus.
Hcropus pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEW M CTATUCTUKH M UX POJIb B PA3JIMYHBIX
cdepax denoBevecKoil xu3HenesTenpHocTH. [lpaBuina koMmOrnHaTopuKku. Pemene KoMOMHATOPHBIX
3aj1a4. Pa3melenus, coueTanns U NepeCTaHOBKU.

bunom Herorona u tpeyronpnuk [lackans. Ilpuknagnsie 3axaun.
Krnaccuueckoe ompeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTEW. Bprunciienne BepositHocTel. Ilpukiannbeie 3amaun. llpencraBiieHne 4YHMCIIOBBIX
naHHbIX. [Ipuknaanele 3agaun.

I'EOMETPUA

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacniosiokeHue IByX IPsSMBIX B IIpocTpaHcTBe. IlapajuiensHOCTh NPSIMON U INIOCKOCTH.
[TapayieapHOCTh IUNIOCKOCTEN.

IlepnenquKyISIpHOCTD IPSIMOM M IVIOCKOCTH. IlepnenauKyissp 1 HaKIOHHAs. YTOJ MEXAY NPAMON
U IJIOCKOCTBIO. JIByrpaHHBIN yrodi.

VYros Mexay MI0CKOCTAMU. [lepnenauKyIsIpHOCTD IBYX IIJIOCKOCTEM.

['eomerpuueckre mpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeNbHBI  MEPEHOC, CUMMETpUs
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe  mpoekTHpoBaHue. [lnowade  opmozonanvholi  npoexyuu. H300paxkeHue
IIPOCTPAHCTBEHHBIX (UTYD.

IIpaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIOJIOKEHUS MPAMBIX. YTOI MEXIY NpAMBIMUA. B3auMHOE pacrosoxeHue
IPSAMBIX M IUIOCKOCTEH. IlepneHaukynsp ¥ HakJIOHHAas K IUIOCKOCTH. YTOJ MEXAYy NpsSMOM U
IIJIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIIOJIOKEHHM MPSAMOM M IUIOCKOCTU. Teopema o Tpex
NEPIEHAUKYIISPAX.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHANKYJIAPHBIX INIOCKOCTEN.

PaccrosiHre OT TOYKM 70 TUIOCKOCTH, OT MPSIMOM J0 TUNIOCKOCTH, PACCTOSTHUE MEXY INTOCKOCTSAMU,
MEXy CKPELIMBAOIUMHUCS MPSIMBIMH, MEXy TIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannensHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowjaou opmo20HATbHOU NPOeKYUU
MHO20y20bHUKA. B3auMHOE pacronokeHue NpoCcTPaHCTBEHHBIX GUTYp.

MHOrorpaHHUKH
Bepmunbl, pebpa, rpaHu MHOTOoTrpaHHUKa. Pazeepmka. Mmnoecoepannvie yenvi. Bwinyxivie
MHo2oepanHuku. Teopema Dinepa.
[Tpusma. [Ipssmas u naxnonnas npusma. [pasunpHas npusMma. [apanmnenenunesn. Kyo.
[Mupamuna. [IpaBunbHas nupamuaa. YcedeHHas nupamuna. Terparap. Cummerpuu B KyOe, B
napajuieJienunese, B ipu3sMe U nupamuie.
Ceuenus xy0a, IpU3Mbl U TUPAMUJIBL.
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[IpencraBineHne O MPaBUIBHBIX MHOTOTPAaHHUKAX (TeTpadape, KyOe, OKTajdape, MOIeKadape u
HUKOCadIPeE).

Tes1a M MOBEPXHOCTH BpalleHUA
[Munuaap u koHyc. YceueHHbI KOoHyc. OCHOBaHUE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. OCeBbI€ CEUCHHUSI U CEUEHUs, NTapaJlJIEIbHbIE OCHOBAHUIO.
lap u cepa, ux ceuenus. KacarenpHas miockocTsb K cepe.

H3mepenusi B reoMeTpuu
O0nem u ero usmepenue. HTerpanbHas popMyna oobema.
@opmynel 06bemMa KyOa, MPSIMOYTOJBHOTO TMapajuleienuIieaa, NpU3Mbl, IIMHApPA. DopMyIbl
o0bema nmupaMuibl ¥ KOHyca.
@opMmyibl IUIOLIAANM OBEPXHOCTEN LMIMHIApa U KoHyca. Dopmynbl oObeMa IIapa U IUIOLIAIU
chepsl.
[Tomo6ue Ten. OTHOMIEHUS TIOMIACH MMOBEPXHOCTEH U 00BEMOB MO00HBIX TEIl.
Ipaxmuueckue 3anamus.
Paznuunbie Buapl MHOTOrpaHHHMKOB. MX m3o0paxkenus. CeyeHHs, pa3BEepTKH MHOTOTPAaHHHKOB.
[Tnomane moBepxHOcTH. Buabl cummerpuii B mnpoctpaHctBe. CHUMMETpHUs Tel BpalleHHs U
MHOTOTpPaHHHUKOB. Brrarcnenue miomaaei 1 00beMoB.

KOOPIUHATDBI U BEKTOPDBI

[TpsimoyronbHas (JekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSHUS MEXKAY
JIBYMs TOUKaMH. Y paBHEHUs chepbl, n10CcKoCmu U nPAMOU.

BexTopel. Monynp BekTopa. PaBeHCTBO BeKTOpoB. Ci0K€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yucio. PasiokeHue BeKTOpa IO HaIpaBlICHUAM. YIOl MexAy AByMsa Bekropamu. IIpoexkuus
BekTopa Ha ock. Koopaunatel Bekropa. CkajsipHOE IPOU3BEICHIE BEKTOPOB.

Hcrnonbs3oBaHre KOOPAUHAT U BEKTOPOB IIPU PEILIEHUHM MATEMATUYECKUX U NIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B MPOCTPAHCTBE.

VYpaBHEHUE OKpPYKHOCTH, cdepsl, IUIOCKOCTH. PaccrossHue Mexay Toukamu. [leifctBus c
BEKTOpPaMHM, 3aJaHHbIMM KoopAuHatamMu. CKallipHOE TpOU3BEIACHHE BEKTOPOB. BekrtopHoe
YpPaBHEHHE TPAMOM M IUIOCKOCTH. Mcnosp30BaHME BEKTOPOB IIPH JIOKA3aTENbCTBE TEOPEM
CTEepEOMETPHH.

[l BHEayAUTOPHBIX 3aHATHI CTYIE€HTaM Hapsy C PELICHUEM 3a/1a4 U BBIITOJIHEHUS TPAKTUYECKUX
3a/laHuil MPEeAJIaraloTCsl TEMbl MCCIEN0BATENbCKUX M pePepaTUBHBIX pabOT, B KOTOPHIX BMECTO
cepuil OTAETBHBIX MEJNKHX 3ajlady M YHPaXHEHUH MpeaararoTcsl CIOKeTHbIE 3a/1aHusl, TpeOyrouue
JUINTETIbHOW paboThl B paMKax OJHOW MaTeMaTH4eCKOW CHUTyallMd. DTH TeMbl MOTYT OBITH Kak
VHAVBHUAYAJIbHBIMU 33JaHUSIMH, TaK U TPYNIIOBBIMU JUIsl COBMECTHOTO BBIITOJIHEHUS UCCIIEJOBAHMUS.

Ilpumepuvie memul peghepamos (00K1a006), UCCE006AM ENbCKUX NPOCKM 0.

HenpepsiBHble 1po6H.

HpI/IMeHeHI/Ie CJIOKHBIX TPOLUEHTOB B OKOHOMHWYECKUX pacyeTax.
[TapamienpHOE NPOEKTUPOBAHUE.

CpenHHe 3HAYCHUA U UX IPUMCHCHUC B CTaTUCTHUKE.
BekTopHoe 3a1aHue NpsMBIX U IUNIOCKOCTEN B TPOCTPAHCTBE.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.

['paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

HpaBI/IJ'IBHI)Ie 1 TTOJYIIPaBUJIBHBIC MHOT'OT'PAHHUKH.
Konunueckue ceueHust 1 UX IPUMEHEHUE B TEXHUKE.
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[onsarue nuddepeninana 1 ero NPUIOKEHUS.
CxeMbl NOBTOPHBIX UCTIBITAHUN bepHysu.
HccenenoBanue ypaBHEHU U HEPABEHCTB C IIaPAMETPOM.

2.1KoiM4ecTBO YaCOB HA OCBOEHHE MPOrpaMMbl y4eOHOT0 MpeMeTa

ITpodeccuss CIIO 23.01.07 MammHuCcT KpaHa (KPaHOBIIMK) SBISETCA TEXHHUYCCKUM
npodunemM mpoPecCHOHATBEHOTO 00pa30BAHMSL.

[Tpu peanuzauuu comepxanus odmeoOpa3zoBaTenbHO yuedHoro mpenmera «Martematukay B
mpeJienax OCBOSHUS MPOrPaMMBbl MOATOTOBKU KBATH(PHUIIMPOBAHHBIX Pab0YMX MPOPECCHOHATBHOTO
o0Opa3oBaHus yyeOHas Harpy3ka 0O0y4aroIUXCsl COCTaBIISIET:

Bun yueOHoi padboThI Komuecrso
4acoB
O6bem 00pa3oBaTenbHOIN Harpy3KH 480
B TOM YHCJIE CAMOCTOsITeNIbHAs paboTa 160
OO6s3aTenbHast aynuTopHas yueOHasi Harpy3ka (Bcero) 320
B TOM YHCIIE!
b (900517 96
MPAKTUYECKHUE 3aHATH 224
[IpomexyTounas arTecTanus 6 popme IK3amMeHa
2.2. TemaTnyeckoe NJIAHUPOBAHNE
Buna yueoHoii padoTnl KosaunyecTBO 4acoB
Aynurtopuble 3ausaTus. Conep:kanue 00y4eHus

Beenenue 4
Pa3zBuTHE MOHATHUS O YHUCIIE 14
Kopuu, ctenienu u jgorapudmbl 34
[TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 26
KomOunaTopuka 18
KoopauHaTsl 1 BEKTOPBI 24
(OCHOBBI TPUTOHOMETPUHU 40
DyHKIUU 1 TpaPUKU 26
MHOTOrpaHHUKH U KPYTJIbIE TeJa 34
Hayana maremaTrueckoro aHannsa 34
HTErpall U €ro NpUMEHEHNE 20
DJIeMEHTBI TEOPUU BEPOSTHOCTEH U MaTEMAaTUYECKON CTaTUCTUKH 18
YpaBHEHMS U HEPABEHCTBA 28

Hroro 320
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KosmuecTBo yacos
1o y4eOHOMY IIAHY

YpoBeHb
Ne ypoka HaumeHoBaHue TeMbl, 3aHATHS
B T.4. 0CBOCHMUAA
BCCT0 |IPAKTUYCCKHUEC
3aHATHA
| KYPC, | cemectp 78 46
Beeoenue 4
Maremaruka B HayKe, TEXHUKE, SKOHOMUKE,
1-2 UH(POPMALMOHHBIX TEXHOJIOTHUSAX U 2 1
MPAKTUYECKON JAESITETbHOCTH
Llenu 1 3a1a4n U3y4eHU MATEMAaTHKH TIPU
3-4 2 1
ocoenuu npocdeccun CI10
Pa3zoen 1. Pazeumue nonamue o uucie 14 8
5-6 JlelicTBUTEIbHBIC YHCIIA 2 2
IpakTnyeckoe 3ansitue Nel
7.8 Brimmonnenue apudmMeTnueckux AeiCcTBUNA HAJ 9 9 1
YHCIIAMH
9-10 [TpuOn>keHHbIE BBIYMCIICHUS 2 1
11-12 Haxoxnenue HpI/I6J‘II/I)KeHUHLIX 3Ha‘leHI/Ij/'I 9 9 3
BEJIMYMH U TIOTPEITHOCTEH BHIYHCICHUI
13-14 Monynb yrcna u ero cBoicTBa. Pemenue 9 9 9
3a1a4
15-16 KomrmiexcHple yncna 2 2
17-18 CpaBHEHUE YUCIIOBBIX BBIPAXKEHUH 5 5 1
IIpoBepounasi padora Nel
Pazoen 2. Kopnu, cmenenu, nozapugmol 34 26
19-20 Hcropuueckoe BBEACHUE. 2 2
Kopens n-it crenenn. CBOICTBA paiuKaioB
21-22 Hpeo6pa30vBaHHe anredpanvecKux 2 2
BBIpKEHUI
CreneHb ¢ IeHCTBUTEIHHBIM ITOKA3aTEIIEM.
23-24 . . 2 2
CBoiicTBa cTeneHei
IIpakTuyeckoe 3ansaTue Ne2
25.96 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 9 9 3
paJuKaibl ¥ CTETIEHU
27-28 CpaBHeHUE KOpHEH U CTENEHEN 2 2 2
29-30 Penrenue cTeneHHbBIX ypaBHEHUH 2 2 3
31-32 Penrenne nppanmoHaIbHBIX YpaBHEHUH 2 2 2
IIpakTHyeckoe 3ansaTHe Ne3
33-34 Penrenune nmoka3zaTenbHBIX YpaBHEHHH 2 2 3
35-36 Penenune nmokaszarenbHbIX YpaBHEHUH U UX 9 9 9
CHCTEM
37-38 Pemienne npukiagHbIxX 3a1a4 2 2 1
39-40 Jlorapugwmsl. ColicTBa orapuMoB 2 3
41-42 ITepexox oT 01HOTO OCHOBaHMS JOrapu@ma K 2 2 3
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JIpyromy

IIpakTHyeckoe 3ansaTHEe Nod

CpaBHenue sorapupmos.

43-44 JlorapudmupoBaHue 1 TOTCHIIUPOBAHUE 2 2 2
BBIPAXKECHUM
45-46 Pemenune norapuMuieckux ypaBHEHHH 2 2 2
47-48 Pemenne norapudMuiecKkux ypaBHEHUH U UX 5 5 1
CHCTEM
49-50 [IpubnmKeHHbIE BBIYUCICHHS U PELICHUE 5 5 3
NPUKJIAJIHBIX 337124
51-52 O06001IeHrne MaTeprana 1o pasieny 2 2 2
IIpoBepounas pabora Ne2
Pazoen 3. Ilpamvle u naockocmu ¢ npocmpancmee 26 12
OCHOBHBIE TIOHSTHSI CTEPEOMETPHH.
53-54 BsanmMHoe pacrionoxeHue mpsiMbIX B 2 3
IPOCTPAHCTBE
55-56 [TapanmnenbHOCTb MPSIMOM U TUIOCKOCTH 2 3
IIpakTHyeckoe 3ansaTue Ned
Pemienue 3a1a4 Ha MPUMEHEHUE aKCHOM
57-58 CTEPEOMETPHUH, NAPAILICILHOCTh MPSIMOU U 2 2 3
TUIOCKOCTH
BzaumHoe pacnosnoxeHue npsMbIX B
59-60 npoctpancTBe. Haxoxmenue yria Mexmy 2 2 2
PSMBIMH
61-62 [TapayeabHOCTH TIOCKOCTEH 2 2
63-64 PGH{GHI/IC 3a7ia1 Ha NPUMCHEHHE NPU3HAKA 1 9 9 2
CBOMCTB NapaJuICNbHBIX IUIOCKOCTEH
65-66 IleprieH IMKYJIApHOCTD NPSIMON U TUNIOCKOCTH 2 3
67-68 PemerIe 3aJa49 Ha MePIEeHINKYISIPHOCTh 5 5 3
pSIMOM U TJIOCKOCTH
69-70 Ilepnenaukynsp u HakIOHHaA. Teopema o 5 3
TpeX NMepHeHUKYIsipax
71-72 Yo Mex Ty IpsMOH U TNIOCKOCTBIO 2 3
7374 I[ByrpaHHLUIﬁ yroin. [leprieHIuKyIapHOCTD 5 5 5
TUTOCKOCTEH
Paccrostnust B mpoctpanctse. [lapannensHoe
75-76 npoeKTUpoBanue. Teopema o niowaou 2 2
OPMO2OHANLHOU NPOEKYUU MHO20Y20TbHUKA
B3anmMHOe pacrionoskeHne mpoCTpaHCTBEHHBIX
77-78 uryp 2 2 2
IIpoBepounas padora Ne3
CamocrositenbHas padora Nel, 16 gac.
\ | kypc, 11 cemecTp 100 68
Pazoen 4. KomOnnaTopuka 18 12
Hcropus pa3BUTHSI KOMOMHATOPUKH U €€ POJIb
79-80 pa3INYHBIX cepax YeaoBeyecKon 2 1
KU3HEICATEIIEHOCTH
81-82 OCHOBHBIE TIOHATHS, TPABUIIA KOMOMHATOPHKHU 2 3
IIpakTHyeckoe 3aHsaTHE N26
83-84 Pemienue 3agay Ha mepecTaHOBKH. 2 2 2
85-86 Pacuer uncna pazmenienuii 2 2 3
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87-88 HaxoxzaeHue yncia coueTanuii 2 2 3
89-90 Pemienne KOMOMHATOPHBIX 33124 2 2 3
91-92 Pemenrne kKOMOMHATOPHBIX 337124 2 2 2
93-94 bunom Hprotona u tpeyronpauk [Tackans 2 2
Pemenue npukinagHpIx 3a1a4
95-96 IIpoBepounas pabora Ne4 2 2 2
CamocrosiTebHas padora Ne2, 8 yac.
Pazoen 5. KoopauHaThbl 1 BEKTOPbI 24 12
97-98 BexTopsl B mpocTpaHCcTBE 2 1
88-100 CrnoxeHue ¥ BBIYUTAaHHE BEKTOPOB. 2 5
YMHOKEHUE BEKTOPa Ha YUCIIO
IIpakTHyeckoe 3ansaTHe Ne/
101-102 | Pemenue 3aay Ha ACHCTBUS C BEKTOpaAMHU 2 2 2
103-104 | KommaHapHble BEKTOPbI 2 2
105-106 [TpsaMoyronbHas cucreMa KOOpJUHAT B 9 2
POCTPAHCTBE
107-108 | KoopauHaThl TOUYKH U KOOPJMHATHI BEKTOPA 2 3
109-110 | Pemenue mpocTeHIIMX 3a7a4 B KOOpAMHATAX 2 2 3
111-112 | CkansipHOE MPOU3BEJCHNE BEKTOPOB 2 2 3
IIpakTHyeckoe 3ansiTue Ne8
113-114 Brrancienue yrioB Mexy MpsIMBIME U 9 9 3
IUIOCKOCTSIMU
YpaBHEHHUE OKPYKHOCTH, CPEpBl, IITOCKOCTH.
115-116 " 2 1
BekropHoe ypaBHEeHHUE NPSMON U MJIOCKOCTH
117-118 Hcrnonb3oBaHne BEKTOPOB IIPU 2 2 1
JIOKA3aTeIbCTBE TEOPEM CTEPEOMETPHUU
119-120 O06o00611eHre MaTepHala 1o pasaeny 9 9 9
IIpoBepounasi paGora NeS
CamocrositeibHas padora Ne3, 16 gac.
Pa3zoen 6. OCHOBBI TPUTOHOMETPHH 40 34
121-122 | OcHOBHBIC IOHSTHUS] TPUTOHOMETPHH 2 3
IIpakTHyeckoe 3ansaTHe N9
123-124 PaﬂHaHHbﬁiMGTQHHSMepeHHH}THOBv 5 5 3
BpAIIIEHUs U CBSI3b C IPaJyCHON Mepoi
125-126 | OcHOBHBIE TPUTOHOMETPUIECKHE TOKIESCTBA 2 3
127-128 | ®opmyiibl IpUBEICHUS 2 2 2
129-130 | ®opmyIibl CIOKEHUS 2 2
131-132 | ®opmyIibl yABOSHHS 2 2 3
IIpakTnyeckoe 3ansitue Nel0
133-134 | ®opmyisl TOJIOBUHHOTO yTJIa 2 2 3
[TpeobpazoBaHue CyMMBI
135-136 | TpuroHOMETpUYECKHX (QYHKITUI B 2 2 3
IPOU3BECHUE
137-138 IIpe06pa3OBaHHe1Ip0HSBeHeHg? 9 9 3
TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY
139-140 ITpeo6pa39FaHHeTperHOMeTqueCKHx 9 9 9
BbIpO)KEHU I
IIpakTHyeckoe 3ansiTue Nell
141-142 [Ipocreiimye TPUrOHOMETPUIECKUE 5 5 5

ypaBHEHHS
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Pemienne npocTeHnx TPUTOHOMETPUIECKHUX

143-144 . 2 2 2
ypaBHEHHI
145-146 | TpuroHomMeTprIeCcKrue HEPABECHCTBA 2 2
147-148 | ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHCIIa 2 2 3
IlpakTHyeckoe 3ansiTue Nel?2
149-150 | Pemenue TpUrOHOMETPHUYECKUX YPAaBHEHUH 2 2 2
151-152 | Pemenue TpUrOHOMETPHYECKUX YPaBHEHU 2 2 2
153-154 | Pemienue TpUTOHOMETPHYECKUX YpaBHEHU 2 2 3
155-156 Pemenne npocTenmmx TpPUroHOMETPUIECKUX 5 5 5
HEPABEHCTB
157-158 | BeaeHue BCrioMoraTreabHOTO yria 2 2
O6006menne marepuaia o pasaeny «OCHOBBI
159-160 | TpuroHomeTpHUM» 2 2 2
IIpoBepounas paGoraNe6
CamocrositesbHas padora Ned, 16 gac.
Pazoen 7. DyHkuuu v rpapukn 26 10
IIpuMepsl 3aBUCUMOCTEN MEXIY
161-162 | mepeMEHHBIMH B PEAIbHBIX IPOIIECCax U3 2 1
CMEXHBIX NPEIMETOB
IlpakTuyeckoe 3ansiTue Nel3
163-164 DyHKIMA U €€ Fpa(1)I/IK.UO6JIaCTI> ONpeaeIICHUS 2 2 2
¥ MHOXKECTBO 3HAUCHUUN (PYHKIINH
165-166 | CpoiicTBa QyHKIIUN 2 2
167-168 | IIpeoOpa3oBanue rpadukoB GyHKIHHA. 2 2 1
169-170 Oo6patnas ¢pyukuus. ['padux o6patHoit 9 1
byHKIUN
Uccnenosanne Gpynkuuii. CBONCTBA TMHEHHOIM,
171-172 | kBagpaTUYHOM, KYCOUHO-TMHEWHOU U TPOOHO- 2 2 1
JUHEHHON yHKIUN
173-174 CrenenHas, IToKazaTeJIbHasI U 2 2 2
Jorapupmuueckas QyHKIUU
175-176 HpI/IMeHeIiHe CBOMCTB (PYHKLIMI IIPU peLICHUN 5 5 5
yYpaBHEHMI U HEPABEHCTB
177-178 [IpencraBieHne YNCIOBBIX TaHHBIX 2 1
KonTposbHnas padora Nel
CaMOCTOHTTﬂLHaﬂ pabora NeS5, 16 uac.
11 KYPC, |1l cemecTp 70 48
Pazoen 7. Dynxkuuu u rpapukn 8 8
IlpakTuyeckoe 3ansaTue Nel4
HenpepoiBHbIe 1 Tepuoandeckre GyHKIHH.
1-2 CoiicTBa u rpaduku cuHyca, KOCHHYCAa, 2 2 3
TaHTe€HCa U KOTaHTeHCa
3-4 IIpuMeHeHne CBOMCTB TPUTOHOMETPUYECKUX 5 5 5
(GYHKLIUH NPy pelIeHu! 3a/1a4
OO6patHble TpUroHOMeTpUYecKre (QYHKIIMU, UX
5-6 . 2 2 1
CBOICTBa U rpaduKH.
7.8 ["apmonmnueckue konebanus. Pemenue 2 2 1
NPUKJIAIHBIX 337189
Pazoen 8. I'eomeTpuyeckue Teia 20 12
9-10 | F'eomerpus u apxuTeKkTypa. [11aTOHOBHI U 2 1
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APXUMCIOBEI TCJIA

11-12 [Ipu3Ma, nupamuga U ux pa3BepTKu 2 2
13-14 Kpyribie Tena u ux pa3BepTku 2 2
IIpakTHyeckoe 3ansaTHe Neld
15-16 ITocTpoenue ceueHuit 2 2
17-18 Pemienue 3a1a4 Ha MHOTOTpaHHUKHU 2 2 2
19-20 Penenue 3a1a4 Ha Tena BpaleHus 2 2 3
91-22 Pemenuie 3a1a4 Ha BIMCAaHHBIE U OTIMCAHHBIE 9 9 3
reOMETPUYECKUE Tea
23-24 Teopema Menenas 1y TeTpadapa 2 2 2
25-26 CHUMMeTpHs IPOCTPAHCTBEHHBIX TEJ 2 2
O00011EeHME 110 TEME
27-28 IIpoBepounasi padoraNe7 2 2 2
CamocrositesbHasi padbora Ne6, 8 yac.
Pazoden 9. Hauajia MaTeMaTH4YeCKOI0 aHAIN3A 34 24
29-30 UwcoBas MOCIeI0BAaTSIILHOCTD U €€ TIPeelT 2 1
31-32 [Tonsitne mpousBoiHOM. [IpaBuna 5 5
QG epeHIpoBaHUs
33-34 Hp0H3Bciz[HHe OCHOBHBIX 3JIEMEHTapHbIX 9 3
byHKUIMMA
IIpakTuyeckoe 3ansiTue Nel6
35-36 Brraucnenune MPOHM3BOIHBIX SJIEMCHTAPHBIX 1 9 9 5
CIIOKHBIX (PYHKIIMA
37-38 ["'eomMeTpHUYEeCKHiA CMBICI TPOU3BOIHOM 2 2
39-40 Pemenune 3a/1a' Ha HAXO)K/ICHUC YPABHEHNS 9 9 2
KacaTeNbHOHU K rpaduKy QyHKIHH
41-42 Du3NYEeCKUil CMBICI TPOU3BOIHON 2 2
43-44 HaxosxneHne npomMeKyTkoB MOHOTOHHOCTH 9 9 3
byHKIUN
45-46 Heo6xonnMoe u 10cTaTOYHOE YCIIOBHE 5 2 3
AKCTpeMyMa QyHKIUI
IIpakTHyeckoe 3ansitue Nel7
47-48 Bropas MPOUM3BO/IHAS, €€ TEOMETPUECKHi 1 5 5 5
(bu3nUecKuil cMbICIT
49-50 [Tpumenenue nuddepeHmuantbHOro 2 5 5
MCUHUCJICHUS K MCCIIEIOBAHUIO (DYHKIIUU
51-52 HccnenoBanue GyHKIMM U TIOCTPOCHUE €€ 9 2 2
rpaduxa
53-54 Haxosxnenne HauOobIIero 1 HAMMEHbIIETO 9 9 2
3HaYeHUS] PYHKIINH
IIpakTHyeckoe 3ansiTue Nel8
5556 Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 5 5 9
3Ha4YeHUs QYHKIHUU
57-58 HenpepbiBHOCT QyHKITHH 2 2 1
Hcrnonbs3oBaHue NpOU3BOAHON IS
59-60 HAXO0XJICHUS HAWTYYIIETO PEIICHUS B 2 2 1
NPUKJIAJHBIX 33/1a4ax
61-62 O0600611eHre MaTepHana 1o pasaeny 5 5 5
IIpoBepounasi padora Ne§
CamocrtositenbHas padora Ne7, 16 gac.
Pa3zoen 10. UnTerpaj u ero npuMeHeHue 8 4
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[Tonsitue mepBooOpazHoii. [IpaBuma

63-64 2
HaXO0’KJICHUS IEpPBOOOPA3HBIX
['eomeTpuyeckuil CMbIC UHTETpaa.
65-66 . 2
®opmyna Hetotona-Jleiibnuma
IlpakTuyeckoe 3ansiTue Nel9
67-68 Brruncienue onpeaeneHHoro HHTerpaia 2 2
69-70 Brrumnciienre onpeaeeHHOro HHTerpaa 2 2
CamocrositeibHas padora Ne8, 8 uac.
Il kype, IV cemecTp 72 62
Pazoen 10. Unterpaj u ero npuMeHeHune 12 12
IIpakTuyeckoe 3ansiTue Ne20
[TpuMeHeHue orpeIeIeHHOT0 HHTErpaia s
71-72 HaXO0JKJICHHUS IJIOIIAIA KPUBOJIUHEHHOMN 2 2
Tpaneuuu
73-74 Haxoxaenue miomany Gurypsl ¢ IOMOIIBIO 9 9
UHTErpaia
75.76 Haxoxnenne miomanay Gurypsl ¢ HOMOIIBIO 9 2
MHTErpaia
27-78 Brraucnenue paboThl, epeMenieHus, Macchl 9 2
TeJa ¢ OMOIIBIO ONPEIETICHHOT0 HHTEerpalia
79-80 Pemenue npukiaaHbIX 3a1a4. 2 2
81-82 O060011eHre MaTepurana o pasieny 9 9
IIpoBepounasi padora Ne9
CamocrositesbHas padora Ne9, 8 uac.
Pazoen 11. I3mepenusi B reoMeTpHHU 14 12
[TonsTre momaau u o0bemMa, UX CBOKCTBA.
83-84 ®dopmysl 00beMa U TUIOMAIN ITOBEPXHOCTH 2
MHOTOTPaHHUKOB
IIpakTHyeckoe 3anaTue Ne2l
85-86 Brrancnenue o6beMa U mIIOIMAIu 9 9
MTOBEPXHOCTH MHOTOTPAHHUKOB
87-88 ®opmynsl 00beMa U IUTOMIAAN TOBEPXHOCTH 5 5
KPYTJIBIX TEJ
89-90 Brrancnenue miuomaan moBepXHOCTH 5 5
T€OMETPUIECKUX TeI
91-92 Beruucnenne 00bemMa Kpyriblx Tel 2 2
93-94 ITomoOue Ten. OTHOIIEHNE TLIOIAAEN 9 9
MOBEPXHOCTEH M 00HEMOB MOJIOOHBIX TEJN
95-96 Pemenue 3agaa 5 5
IIpoBepounas padoraNel0
CamocrositeibHas padora Nel0, 8 gac.
Pa3zoen 12. Teopusi BeposiTHOCTEI 18 14
97-98 HcTopust pa3BUTHS TE€OPUU BEPOSATHOCTEH U 9
CTaTHCTUKH
IIpakTHyeckoe 3ansiTue Ne22
99-100 Kna(icnquKoe OTIpe/IeIeHNE BEPOSITHOCTH. 5 5
CBoiicTBa BEpOSITHOCTH
101-102 | CnoxeHue BEpOSITHOCTEH 2 2
103-104 HezaBucumelie cCOOBITHS. Y MHOKEHHE 5 5

BEPOSTHOCTEN
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105-106 Pemenune 3a7a4 Ha BLMHCIIEHHE 9 9
BEPOSITHOCTEH
IIpakTHyeckoe 3ansiTue Ne23
107-108 Pemenune 3211 Ha BbIUCIICHAE 5 5 5
BEPOSITHOCTEH
109-110 | DnemMeHTHl MAaTEMaTHYECKOM CTATUCTHKHU 2 2
111-112 Vcnonb30BaHue CTaTUCTUKU NP PEILICHUU 5 5 1
NPUKJIAJIHBIX 337124
VMcnonb3oBaHue BepoOSATHOCTEH NMPH pelIeHUH
113-114 | npukIaaHBIX 337124 2 2 2
IIpoBepounas padora Nell
CamocrositeabHasi padora Nell, 8 yac.
Pazoen 13. YpaBHeHHsI U HEPABEHCTBA 28 24
IIpakTHyeckoe 3ansaTHe Ne24
Kopnu ypaBHeHuil. PaBHOCHMIIBHOCTD
115-116 | ypaBHeHuii. OCHOBHBIE IPHEMBI PEILICHHS 2 2 3
ypaBHEHUU
117-118 | Cucrtemsl ypaBHEHHI 2 3
119-120 I/ICHOHBBUOBaHI/IC CBOWCTB U l"pa(i)I/IKUOB 9 9 9
(GYHKINH pU pelIeHu ypaBHEHHUH
121-122 | HepaBeHctBa 2 3
193-124 I/ICHOHBBUOBaHI/IC CBOWCTB M rpa)uKoB 9 9 5
(GyHKIMH IpU pelIeHNH HEPABEHCTB
125-126 YpaBHEHUS U HEPABEHCTBA, COACPIKaLIHE 9 9 5
HEH3BECTHYIO 10T 3HAKOM MOJYJIS
IIpakTHyeckoe 3ansaTue Ne25
197-128 Pemienne panyoHabHBIX YpaBHEHHH, 5 9 5
HEPaBEHCTB U UX CUCTEM
129-130 Pemenne nppanmoHanbHBIX YpaBHEHUH, 5 5 1
HEPaBEHCTB U UX CUCTEM
131-132 Pemenne mokazarenbHBIX YpaBHEHUH, 5 5 5
HEPaBEHCTB U UX CUCTEM
133-134 Pemenue norapupmuueckux ypaBHEHUH, 9 9 9
HEPaBEHCTB U UX CUCTEM
IIpakTHyeckoe 3ansiTue Ne26
135-136 | Pemienue TpUrOHOMETPHUUECKUX YpaBHEHUH 2 2 3
137-138 | Pemenue TpUroHOMETPHUYECKUX HEPABEHCTB 2 2 2
Hcnonbp30BaHue CBOMCTB U Irpa)uKoB
139-140 | ¢pyHKUMH A7S pelieHus: ypaBHEeHUH U 2 2 2
HEPaBEHCTB
141-142 O06o0061IeHrne MaTepuana o pasueny 9 9 9
KonTtpoubHnas padora Ne2
CamocrositenbHas padora Nel2, 16 yac.
Mroro: | 320 | 224 |

Jlns  XapakTepUCTUKM YPOBHS OCBOEHHS Yy4eOHOro Mmarepuajia HCIOJIb3YIOTCA CIEAYIolue
0003HauEHUS:

1 — o3HakOMuUTENbHBIN (yY3HaBaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2 — PpENpOAyKTUBHBIA (BBIMOJHEHUE JEATEIBHOCTH MO 00pa3lly, HHCTPYKIMHU WIH TOA
PYKOBOJCTBOM)

3 — NPOAYKTUBHBIN (IUTAHUPOBAHHE M CaMOCTOSITEIbHOE BBIMIOJIHEHUE NESATEIBHOCTH, PEIICHUE
poOJIEMHBIX 3a/1a4)
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3. XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJBHOCTHU

OBYYAIOIIUXCA

Conepxanue
0o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX JelCTBHIl)

BBenenue

O3HaKkOMJIEHHUE C POJIbIO MATEMAaTUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALMOHHBIX TEXHOJIOTHSIX U MPAKTHUYECKOM J1eATeIbHOCTH.
O3HakoMJICHHE € LEISIMH U 33JJadaMU U3YYeHHsI MaTeMaTHUKU IIPU
ocBoenuu npodeccuii CI1O u cnenmansuocteit CI10

AJITEBPA

PazBurue
MOHATHSA O
qucjie

Beimonnenue apudmeTnueckux JecTBUI HaJl YUCITAMH, COYeTast

YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxxnenue npubamKeHHbIX 3HAYEHUH BEJIMYMH U ITOTPELIHOCTEH
BbIUUCIICHUH (a0COMIOTHON M OTHOCUTENBHOI ); CPaBHEHHE YHCIOBBIX
BBIPAKCHU.

Haxosxnenne omuOoK B MpeoOpa30BaHMUAX M BEIYUCICHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOrPaMMbl)

Kophu,
CTeNeHH,
Jorapu(pmbi

O3HakoOMJIEHUE C MOHITHEM KOPHSI N-i CTENEHHU, CBOMCTBAMU PaJIMKaJIOB U
IIpaBUJIaMU CPABHEHUSI KOPHEH.

DopMyJIMPOBAHUE ONPEAEIICHUS KOPHS U CBOMCTB KOpHEW. Brruncienue u
CpaBHEHHE KOpPHEH, BBINIOJHEHUE MPUKUJIKK 3HAYEHUSI KOPHSI.
[IpeoOpa3zoBanre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COIEPIKALINX
panukaisl. BelmonHneHnue pacyeToB o Gpopmynam, coaepKaiium
panuKaibl, OCYIIECTBIISISI HEOOXOAMMBIE TTOJICTAHOBKHU M IIPEO0OPA30BAHHUS.
Omnpenenenne paBHOCUIBHOCTH BBIPAXEHUH ¢ panukanamu. Pemenne
MUPPALMOHAJIBHBIX YPAaBHEHUM.

O3HaKOMJIEHHUE C TOHATHEM CTENIEHH C JEHCTBUTENBHBIM IT0Ka3aTeeM.
HaxoxneHne 3HaueHH cTeneHu, UCI0JIb3ys TPU HE0OOXO0IMMOCTH
MHCTPYMEHTAIIBHBIE CPEJICTBA. 3allMChIBaHNE KOPHS N-I CTENIEHU B BUJE
CTENEHHM ¢ APOOHBIM MOKa3aTesleM U Ha000pOT.

@opMyJIMpOBAaHNE CBOMCTB CTENEHEN. Brruncinenue crenenen ¢
palMOHaIbHBIM II0KA3aTEIEM, BBIIIOTHEHUE IPUKUIKYA 3HAYCHUS CTCIICHU,
CpaBHEHUE CTETICHEMN.

[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, COIEpIKALINX
CTEIEHNU, IPUMEHSS CBOMCTBA. PelieHne nokasaTenbHbIX YpaBHEHUM.
O3HaKkoMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTEeTeHel IPU BBIYUCICHUU
CpPEeIHMX, JEJICHUH OTPE3Ka B «30JI0TOM CEUEHUM». Penienne npukiaaHbix
3a/1a4 Ha CJIOKHBIE ITPOLICHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

Brmonnenue npeoOpa3oBaHuii BeIpaKEHUH, MpuMeHeHue Gpopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETIEHEH U Jorapru(hMOB.

Ornpezenenne 00J1acTi TOMyCTUMBIX 3HAUYEHUN JIOTapu(hMUIECKOTO
BbIpaxkeHUsl. PemieHue norapupmMuueckux ypaBHEHUN

OCHOBBI
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I/I3yquI/Ie paauaHHOTO MCTOAA U3MCPCHUSA YIJIOB BpAlICHUA U UX

OcHoBHBIE . .
R CBSI3U C rpagycHoi Mepoil. M300paxkeHue yriioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIOKECHUEM.
dopmynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (DYHKIHHA 1151
YIJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA U
00BsICHEHUE UX B3aUMOCBS3H
Ocnosnble [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JUISl BBIYHCIICHUS
Tpuro- 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIMH IO OJHON M3 HUX
HOMETPHYECKHE
IIpeoOpaszoBa- N3yueHre 0OCHOBHBIX (hOPMYJ1 TPUTOHOMETPUU: (POPMYJIBI CII0KEHUS,
HHUS yIIBOCHUS, TIPEOOPa30BaHMsI CyMMbI TPUTOHOMETPHYECKUX (DYHKIIHIA B
npocTeimmx IIPOU3BENICHUE U NIPOU3BEACHNS B CYMMY U IPUMEHEHHE IIPU BBIYMCIICHUN
TPUTOHOMETPHY SHAYCHUA TPUT'OHOMETPHUICCKOI'O BBIPAKCHHUA U YIIPOLICHUA CTO.
eC-KHX O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHN TOUYEK HA €IMHUYHOU
BBIPAKEHHii OKPYKHOCTH ¥ IPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHUS
. Pemenue no gpopmynam u TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIITHX
Hpocreiinme TPUTOHOMETPUUYECKUX ypaBHEHUH. [IpuMeHenne oOux MeTO10B pelieHus
TPUTOHOMETPM | 153 pHenuit (MpUBEICHHE K TMHEHHOMY, KBaJIPATHOMY, METOJ PAa3II0KCHHUS
H-Heckue Ha MHOKUTEJIU, 3aMEHbI IEPEMEHHOM) ITPU PELICHUH TPUTOHOMETPUYECKUX
YPABHCHUI H YpaBHEHU. YMEHHE OTMEYATh HAa KPYIe€ PEIIECHUs IPOCTENIINX
hepasencmed TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HaKoOMJIEHHE C TIOHATHEM O0PAaTHBIX TPUTOHOMETPHUECKUX (DYHKIIMH.
APKKOCHHYC, N3yuenue onpenencHuii apkCuHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIA,
APKTAHTeHC dbopMynupoBaHuE UX, U300paKeHUE HAa €IMHUYHON OKPYKHOCTH,
yueaa MPUMEHEHNE IPU PEILICHUU YpaBHEHUM
®YHKIIAU, UX CBOMUCTBA U TPA®UKH
O3HaKoOMJIEHHE C TOHATHEM [TEPEMEHHOMN, MPUMEPAMHU 3aBUCUMOCTEN
MEXTy nepeMeHHbIMH. O3HaKOMIIEHHE C TIOHATHEM TpaduKa, onpeieieHne
DyHKIAH. MPUHAJJIEKHOCTH TOUKH rpaduky pyHkuuu. Onpenenenue no popmyse
HounTue o npocTeiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipaskenue mo popmyne
HeNpepbIBHOCT

U QyHKIUU

OJHOM EPEMEHHOM Yepe3 Apyrue.
O3HakoMIIeHHE ¢ onpeeneHneM QyHKIUU, (OPMYJINPOBAaHUE €TO.
Haxoxnenue obnactu onpeseneHus u o01acTi 3HaYeHUH PyHKIIMU

CpoiicTBa
(pyHKuum.
I'padgmyeckasn
HHTepIpeTranus
IIpumepsl
(pyHKIHOHAJIb-
HBIX
3aBHCHMOC-TEH
B peajIbHBIX
npoueccax u
ABJEHUAX

O3HakoMIIeHHE ¢ TpUMepaMy () YHKIIMOHAJIBHBIX 3aBHCUMOCTEH B
pealIbHBIX MPOLEeccaxX U3 CMEXHBIX MPEIMETOB.

O3HaKOMJIEHHUE C JOKA3aTEIbHBIMHU PACCYXACHUSIMU HEKOTOPBIX CBOICTB
JUHENHON M KBaJpaTUYHON (HYHKIUH, TPOBEIEHUE UCCIEI0BAHUS
JMHEWHOU, KyCOUHO-TMHEHHOHU, IpOOHO-TMHEHHOM 1 KBaApaTHUHON
byHkuii, noctpoenue ux rpadgukos. [loctpoenue u urenue rpadukoB
¢bynkuunit. Mccnenoanue GyHKIum.

CocraBneHue BU0B (GYHKIUH 110 JaHHOMY YCIIOBHIO, PELLIEHHE 337a4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH
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W3ydenue nowsmus o6pammuotl (pynkyuu, onpeneicHue BiIa u
nocmpoenue epaguxa 0opamuou GyHKyuu, Haxodxrcoerue ee ooIacmu

ObpaTtnble onpeodenenus u ooracmu 3uadenuil. [Jpumenenne cBOMCTB (pyHKITUHN TpH
byHKIHH UCCJIEJOBAaHUM YPAaBHEHUH U PELICHUM 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHUE C TTOHITHEM CIIOXKHOU (QYHKIIUU
Brruucnenne 3naueHuii GyHKIMM 110 3HAYEHUIO aprymeHTa. OnpeneneHue
MIOJIOKEHUS TOYKHU Ha TpaduKe 1Mo ee KOOpAuHATaM U Ha000poT.
Hcnonbp3oBanne cBOMCTB GYHKITUN SISl CPABHEHUS 3HAUCHUM CTETICHEH 1
J0rapuQMOoB.
[Toctpoenue rpadMKoOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHM.
Pemenue nokazaTenpHbIX U JIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB
CreneHHble, 10 U3BECTHBIM aJITOPUTMaM.
nokasarebHble, | O3HAKOMIICHUE C IOHATHEM HENPEPBIBHOM NEPHOIMYECKON (QYHKIIUH,
Jorapupmuyeck | POPMyIMPOBaHKE CBOWCTB CMHYCA U KOCHHYCA, TIOCTPOEHUE UX IPAPUKOB.
e u O3HaKOMJICHHE C TOHATHEM FApMOHHYECKUX KOJeOaHUil U TpruMepaMu
TpUroHoMeTpuye | FTAPMOHMYECKUX KOJIEOAHMH [IJIs ONMCAHMs IPOLECCOB B (PU3UKE M IPYTHX
cKHue (l)yHKunn. 00J1aCTAX 3HAHUA.
OGpaTHbIe O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOANIECKON PYHKITUH,
TpuroHomerpuyue | POPMYIHPOBAHHE CBONCTB TAHICHCA M KOTAHICHCA, TOCTPOCHHUE HX

ckue pyHKIuH

rpaguKoB.
[IprMeHeHre CBOMCTB (DYHKIMI U1l CPABHEHUSI 3HAUCHUIT

TPUTOHOMETPHUYECKUX (DYHKUUH, pEIICHHS] TPUTOHOMETPHUYECKIX
YpPaBHEHUU.

Ilocmpoenue epaghuxoe 06pamubIX MpuUeOHOMEMpPUIecKux QyHKyull u
onpeodenenue no epaguram ux ceoucms.

Brimonnenue npeoOpa3oBanust rpapukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTen
HOCTH

O3HakoMIIEHHE ¢ TIOHATHEM YUCIIOBON MOCIEI0BATENBHOCTH, CIIOCO0aMU
ee 3aJJaHMsl, BEIYMCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npeoeia nocied08amenrbHOCHU.
O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOTO YHCIIOBOTO PsiJia Ha
IIpUMepe BBIYUCIEHNS CyMMbl OECKOHEYHO yOBbIBAIOLIEH reoOMeTpruIecKoi
nporpeccuu. Pemenune 3a1a4 Ha mpuMeHeHne GOPMYJIbl CyMMBbI
0ECKOHEYHO yOBIBaIOIIEH reOMEeTPUUECKON POTrPECCUH
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IIpousBoaHas
" ee
NnpUMeHeHue

O3HakoMJICHHE C TIOHSATHEM MPOU3BOIHON. M3yduenue u popmynupoBanue
€€ MEXaHUYECKOI0 U TEOMETPUYECKOTO CMBICIIA, U3YYEHHE alIrOpUTMa
BBIYMCIICHHSI IPOM3BOIHOM Ha IIPUMEPE BHIYUCIICHUSI MTHOBEHHOU
CKOpPOCTH U YIJIOBOTO KO PUIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHOM B OOIEM BHJIE.

YcBoenue nmpasui 1uddepeHIupoBaHys, TA0INIbI IPOU3BOIHBIX
AIIEMEHTAPHBIX (DYHKIMN, TPUMEHEHUE It TU(GepeHIIMPOBAHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeabHOM. M3ydueHue TeopeM o
CBSI3U CBOWCTB ()YHKIIMHU M MTPOU3BOIHOM, hopmynrpoBka ux. [IpoBenenue
C MOMOUIbIO POU3BOAHOMN HCCIEeOBaHUS (PYHKIMH, 3alaHHON (OPMYIIOH.
YcTaHoBIEHUE CBS3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 10 UX rpaduKaM.
ITpuMmeHeHne NPOU3BOJHON I PEILIEHUS 3aa4 Ha HAXO0XKICHUE
HauOO0JIbIIEr0, HAUMEHBILIETO 3HAYEHUS U Ha HaX0XKIEHHUE IKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMIIEHHE ¢ IOHATHEM MHTErpaa u nepBoodpasHoil. M3yuenue
IIpaBHJIa BBIUMCIIEHUS 1IEpBO0Opa3HOi U TeopeMbl HbtoTona— Jleiiouuua.
Pemienue 3a1a4 Ha cBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOMN, BBIYUCIICHHUE
nepBooOpa3zHou /it 1anHou GyHKuuK. Pemenne 3a1au Ha IpuMEHEHNe
MHTErpaia i BBIYUCICHUS (PU3MYECKUX BEJIMYMH U IJIOMIACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHust u
CHCTEMBI
YpPaBHeHU
HepaBencrBa
U CHCTEMbI
HEPaBEHCTB ¢
ABYMS
nepeMeHHbIMH

O3HakoMJIEHHE C TPOCTEHIINMU CBEJICHUSAMHU O KOPHSAX aaredpandeckux
YPaBHEHUH, NOHATUAMHU UCCIIETOBAHNS YPABHEHUIM M CUCTEM YPABHEHUI.
N3y4eHne Teopuu paBHOCWIBHOCTH YPaBHEHUH U €€ IPUMEHEHMUS.
[ToBTOpEHME 3amKCH pelIeHUs] CTaHIAPTHBIX YPaBHEHUH, TPUEMOB
npeoOpa30BaHusl YpaBHEHUH [l CBEICHUS K CTaHIAPTHOMY YPAaBHEHHMIO.
Pemenue panioHanbHbIX, HPPALMOHATIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBanne CBOMCTB U rpauKoB (PYHKIUN A1 peLICHUs] YPaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenne ypaBHeHU! ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iioKEeHUs Ha
MHOJKHTENH, BBEJICHUS HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpagu4ecKoro MeTo1a).

Pemienue cucteM ypaBHEHMH ¢ IPUMEHEHUEM PA3JIMUYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELLIEHUS] HEPABEHCTB U
UCTIOJIb30BaHUE CBOIMCTB U rpaduKoB (GYHKIMNA PU peIIeHUuN
HEPaBEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUUHbIX
Croco0oB.

[IpuMeHeHne MaTEMaTUUECKUX METOOB JUIsl PELIEHUS COJIeP/KaTENbHBIX
3aJ1a4 U3 pa3IU4HbIX 00JacTell HayKu U MpakTUku. HTeprnpeTupoBaHue
pE3YJIBTAaTOB C YUETOM PEAJIbHBIX OIPAaHUYEHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U CTATUCTUKH
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N3yueHue nmpaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TPU PEIICHUU
KOMOMHATOPHBIX 3a]1a4.

Perenne KOMOMHATOPHBIX 33a4 METOIOM Iepedopa U Mo MPABUITY
YMHOXEHHUS.

OcHoBHBIE

OHSITHS O3HakoMJICHHE C TOHATUSAMHA KOMOMHATOPUKU: Pa3MEIICHUIMU,
COYETaHUSIMH, IEPECTAHOBKAMHU U (DOPMYJIaMH Il UX BBIYUCIICHHUSL.

KOMOMHATOPUKHU N
OO0bscHeHre U npuMeHeHue GopMyJT JIJIsl BBIYUCICHUS Pa3MeEIICHUIH,
[IEPECTAaHOBOK M COUYETAHUH MpU pelieHuH 3a1a4. O3HaKOMIIEHHE C
o6unomom HeroToHa u TpeyronpbHukoM [lackans. Pemenne npaktuyeckux
3aj1a4 C UCIOJIB30BAHUEM TOHSATHI U MPaBUII KOMOWHATOPHUKH

1eMeHTLI N3yueHue Ki1accuyeckoro onpeiesieHust BEpOsTHOCTH, CBOMCTB

TCODHH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEN. PaccMoTpeHne npumepos

P . BBIYMCIICHHS BEPOATHOCTEN. Pelienue 3a/1a4 Ha BBIUKUCIIEHUE

BepPOSITHOCTE . .
BEPOSITHOCTEH COOBITUIA

IIpencraBiaenue | O3HaKOMIIEHHE C IIPECTABICHUEM YHUCIOBBIX IaHHBIX U UX

AAHHBIX(TA0JMI | XapaKTEPUCTUKAMM.

pyIMarpammbl, | Pemienue npakTuyeckux 3aaad Ha 00paOOTKY YMCIIOBBIX JaHHBIX,

rpaguxku) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA
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IIpsimbie u
INIOCKOCTH B
NPOCTPAHCTB
e

DopMyIMpPOBKA U IPUBEICHUE T0KA3ATEIbCTB IIPU3HAKOB B3aUMHOTO
PacIoJIOKEHUS IPSAMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yeprekax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O PACIOIOKEHUS IPAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyIMpOBaHUE OIIPENEICHHUM, TPU3HAKOB U CBOMCTB NapaJuICIbHBIX U
NEPIEHAUKYJIPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrinonHeHue nocTpoeHus yriloB MEXy MPSMBIMU, IPSIMOU 1
IIJIOCKOCTBIO, MEXKAY IVIOCKOCTSIMU I10 OIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IPAMBIX U
IUIOCKOCTEH MPHU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHUE Ha MOJAEIIAX
NEPIEHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX, IIapauIeIbHBIX
IUIOCKOCTEH, YIIIOB MEXAY MPSMOHN M MJIOCKOCTBIO U 000CHOBAaHUE
IIOCTPOCHUH.

Pemenue 3a1a4 Ha BBIYKUCIIEHUE T€OMETPUUECKUX BelNUUnH. OnKcbhIBaHNE
paccTosHUA OT TOUKH [0 IIJIOCKOCTH, OT MPSAMOH 10 INIOCKOCTH, MEXY
IIJIOCKOCTSIMH, MEXKY CKPELIUBAIOIMMUCS IPSIMBIMH, MEKY
IPOM3BOJILHBIMU (PUT'ypamMH B IPOCTPAHCTBE.

@OopMyJIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cylecTBOBaHUs, CBOMCTBA).

N300pakeHne Ha yepTeKax U MOJEINISAX PACCTOSIHUSA U 0OOCHOBAaHUE CBOMX
cyxkaeHuil. OnpenencHe U BEIYACICHUE PACCTOSIHUM B IIPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU JJISl PELLICHUS 3a4a4.
O3HaKOMJICHHE C IOHATHEM NAPAJUIEIBHOTO POEKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposanue meopemuvl 0 NA0WAOU OPMOLOHATLHOU
npoeKyuu MHO20y201bHUKA.

[TpumeHneHne Teopuu 1151 000CHOBAHUS IOCTPOEHUHN U BHIYMCIECHUH.
ApPrymMeHTHpOBaHUE CBOUX CYKJIEHUN O B3aUMHOM PACIIOJIOKEHUH
IPOCTPaHCTBEHHBIX (UTYD

MHoOrorpaHHuKu

Onucanue U XxapaKTepUCTUKA Pa3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NIEPEYUCIIEHNE UX YJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIpaHHUKOB U BBIITOJIHEHUE TIOCTPOEHUS Ha
U300paKEeHUSIX U MOJIEIISIX MHOTOIPaHHUKOB.

Bbruncnenue TuHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYKICHUH.
XapakTepuCcTUKa ¥ U300pakeHUE CEUEHUS, pA36epmMKU MHO202PAHHUKOG,
BBIUMCJICHHE IO TOBEPXHOCTEH.

[Toctpoenue mpocTeilimux ceyeHuil Kyoa, Mpu3Mbl, MUPAMUIBIL.
[TpumeHeHue GakToB U CBEICHUH U3 TUIAHUMETPHUH.

O3HakoMJIEHHE ¢ BUJJaMU CUMMETPHUI B IPOCTPAHCTBE, (POPMYIHpPOBaHUE
OIpEEIIEHNI U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALLICHUS U
MHOTOTPaHHHUKOB.

IIpuMmeHeHne CBOMCTB CHUMMETPHHM NIPU pelIeHnH 3a1a4d. Vcronb3oBanue
MPUOOPETEHHBIX 3HAHUH /711 UCCIIEA0OBAHUS U MOJIETUPOBAHUS
HECJIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIOJIHEHHUE PUCYHKOB 110
YCIIOBUSM 3aJa4
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Teman
MOBEPXHOCTH
BpallleHus

O3HakoMJIEHHE ¢ BUJAMU TeJl BpalleHus, pOopMyIUpOBaHUE HX
ONPEAEIIEHUN U CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHHUH I11apa MIIOCKOCTHIO U MIJIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepHucTuKa U n300pakeHHe TeJ BPAIICHUs, UX Pa3BEPTKHU, CEUCHUS.
Pewienue 3a1a4 Ha NOCTPOEHKUE CEUEHUI, BBIYMCICHHUE JUIUH, PACCTOSIHUM,
yrioB, iomazaeil. [lpoenenne qokazarenbHbIX pacCyKAeHUN IpU
pelIeHuu 3aj1ay.

[IpuMeHeHne CBOMCTB CUMMETPUH NIPU PEIICHHUH 3a/1a4 Ha Tesa
BpallleHUsl, KOMOMHALINIO Tel.

N300paxeHne OCHOBHBIX KPYTJIBIX TeJl U BBIIOJIHEHNE PUCYHKA IO
YCIJIOBHIO 33]1a41

HN3mepenus B
reoMeTpuM

O3HaKoOMJICHHME C NOHATHSIMM IUIONIAA U 00beEMa, aKCUOMAaMHU U
cBoiictBamu. Pemienue 3a1a4 Ha BEIYUCIICHHUE TUTOMIAACH MIOCKUX (QUTYD C
MPUMEHEHHEM COOTBETCTBYIOIIUX GOPMYI B (PAKTOB U3 TNIAHUMETPHUH.
W3ydeHue TeopeM O BBIUUCICHUH 00bEMOB MPOCTPAHCTBEHHBIX Tell,
perieHue 3a1a4 Ha MpuMeHeHne GopMyi1 BIYUCIeHUsT 00beMOoB. U3yuenue
dbopMyI AJis BEIYUCTICHUS TUIOMIAJICH TOBEPXHOCTEH MHOTOIPAHHUKOB U
TEJI BPALLICHUS.

O3HaKOMJICHUE C METOJIOM BBIYHUCIICHHUS IIOINIAIA TOBEPXHOCTH C(HEpHI.
Pemienue 3a1a4 Ha BRIYHMCIICHUE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPbI

O3HaKkoMJIEHHE C TOHATHEM BeKTOpa. M3yueHue 1ekapToBOi CUCTEMBbI
KOOpJMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 110 33JaHHBIM KOOpJAUHATAM
TOYEK U IJIOCKOCTEH, HaX0XAeHNE KOOPANHAT TOYEK.

HaxosxneHue ypaBHEHUH OKPYKHOCTH, Cepsl, TNIOCKOCTH. Bbruncienue
paccTOSTHUM MEXy TOUKaMH.

W3y4eHne CBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOKIEHUS KOOPIUHAT BEKTOpPa B
IIPOCTPAHCTBE, IIPABUJI IEUCTBUI C BEKTOPAaMH, 3aaHHBIMU
KOOpJIMHATaMH.

ITpuMeHeHne TEOpUH NPU PELICHUH 3a/1a4 Ha JEMCTBHS C BEKTOPaMH.
W3ydeHue cKkaasipHOrO IPOU3BEIEHUSI BEKTOPOB, BEKTOPHOTO YpaBHEHUS
IPSIMOM U TNIOCKOCTH. [IprMeHeHne Teopun py pelIeHnH 3a1a4 Ha
JENCTBUS C BEKTOPaMH, KOOPJIMHATHBIA METO/], IPUMEHEHHE BEKTOPOB JIIsI
BBIUMCJICHNSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O

B3alMHOM DPACIIOJIOKEHUHU MIPSIMBIX U IIJIOCKOCTEHN C UCIIOJIB30BAHUEM
BEKTOPOB
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4. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHNYECKOE
OBECIIEYEHHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

Jns ocBoeHusi mporpammbl ydeOHOro mpeamera «MaremaTuka» B po(decCHOHATBLHOU
o0pa3oBaTeNbHOI OpraHu3alvu, peaiu3yolleid o0pa3oBaTebHYI0 MPOrpaMMy CpelHero oOuiero
obpazoBanus B mpenenax ocBoeHusst OITOIT CIIO nHa 6a3e OCHOBHOTO 0O0mIIEro oOpa3oBaHUS,
y4eOHBIH KaOMHET MMEET BO3MOXKHOCTh 00€CIEeUnTh OO0Yy4Yaromuxcs CBOOOIHBIM JIOCTYIIOM B
WHTepHeT BO BpeMst y4eOHOTO 3aHATHS U IIEPHO]] BHEYUEOHOH NeATeIhHOCTH.

[Tomemenue kabuHera ynoBieTBopsieT TpeOoBaHUsAM CaHUTAPHO-PMHUIEMHUO- JOTHYECKUX
npaBuin ¥ HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIIOBBIM O0OpPYIOBaHHEM,
YKa3aHHBIM B HACTOAILIUX TPeOOBaHUSIX, B TOM YHUCIIE CHEIHATU3UPOBAHHON y4eOHOIl Mebenbio 1
CpelacTBaMu OOydYeHUs, JOCTATOYHBIMU JJIsSi BBITIOJHEHHS TPEeOOBAaHUN K YPOBHIO IMOATOTOBKH
oOyyJaronuxcs.

B kabuHere mMmeercs MyJIbTUMEAMHHOE O00OpYyIOBaHHUE, MOCPEACTBOM KOTOPOTO YYACTHUKH
00pa3oBaTeNbHOTO Mpollecca MPOCMATPUBAIOT BU3YAJIbHYIO HH(POPMAIUIO IO MaTeMaTHKe,
CO3/af0T MPE3CHTAINH, BHICOMATEPUAIIBI, UHBIC IOKYMCHTHI.

B coctaB yueOHO-METOAMYECKOTO M MaTepPHATbHO-TEXHUYECKOr0 00eCredYeHHs MporpamMMbl
yaeOHoro npeamera «MareMaTukay BXOIAT:

1. MHOrO(yHKIIMOHABHBIM KOMILJIEKC MPEero1aBaTes;
2. HATTISTHBIC TIOCOOMHS:

—  TaOIHULBL;

- KYO;

— MPSMOYTOJBHBIN MapayieNenumnesn;

— TpeyroiipHas IpuU3Ma;

— TMpaBUJIbHAs IIECTUYTOJIbHAS PU3MA,

— TMpaBUJIbHAs BOCBMUYTOJIbHAS IPU3MA;

— TpeyrojibHas MTUPAMHU/IA;

— TpaBUJIbHAS YETHIPEXYTObHAS TUPAMHUJIA;

— YeTBIPEXYTOJIbHAS PU3MA;

— KOHYC;

— map;

—  OKTavp;

— HMKOCadp;

— HOACKAdIP,

3. KoMmiaeKT 11t MariuTHOM JOCKH:
— Habop Mojenei 1t MpakTUYeCKuX padoT;
— YHUBEpCAIbHBIN HA0Op TEOMETPUUYECKUX TEJN, BKIIIOUAs Pa3pe3HbIe;
— KJIACCHBIHN LIUPKYJIb;
— TpPaHCHOPTHUD;
— MIa0JIOHBI,
— MarHuTHBIA Habop uudp, OyKB U 3HAKOB;
— MAar"HuTHas J0CKa C KOOPJAUHATHON CETKOM;
— npubop «Yucnaosas och».
4. 5KpaHHO-3BYKOBBIE ITOCOOMS;
5. KOMIUIEKT TEXHHYECKOW JOKyMEHTAallMH, B TOM 4YHCIIEé TacmopTa Ha cpeAcTBa OOydeHWs,
WHCTPYKITUH TI0 UX WCIIOJIb30BAHUIO M TEXHUKE 0€30TIaCHOCTH;
6. 6ubnmoreuHbIit HOHI:
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OCHOBHAA JIMTEPATYPA

1.Anrebpa u Hauana MaTemaTudeckoro aHanusa. 10-11 kmaccel. (0a30BbIi U yri1yOJICHHBII
ypoBHH) Arumos A.I1l., Konseun FO.M. u op. — M.: IlpocBemenue, 2016. - 464 c.
2.Matemaruka. DIIeMEHTHI BhICIIel MaTeMaTnku: yueOonuk: B 2 T. T. 2 / B.B. bapaymkun, A.A.
[Mpoxodres. — M.: KYPC, HUI] UH®PA-M, 2018. — 368 c.

3.bammMakoB M. . MaTtemarnka. YueOHHK, HAYaJILHOE U CpeIHEe MPOo(dhecCHOHATbHOE
obpaszoBanune.— M.: Axanemus, 2014, — 256¢.

JOITOJIHUTEJIbHASA JIMTEPATYPA

1. ®enepanbubiit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoir deneparuiny.
[Ipuka3z MunucrepcTBa oOpa3zoBanuss U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUHU
(benepaabHOrO rocynapcTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa cpenHero (TMOJIHOTo) OO0IIero
00pazoBaHU.
2. Ilpukaz MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuii B Ilpuka3 MwunucrepcrBa oOpa3oBaHuss W Haykm Poccuiickoir ®Denepanuu OT
17.05.2012 Ne 413 «O06 yrtBepxkaeHUU (enepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHJapTa CPpeAHEro (MOJHOTO) O0IIEro 00pa3oBaHM .
3. Iucemo JlenmaprameHTa rocy1apCTBEHHON MOJIMTHKHU B cepe MOATOTOBKH pabounx KaapoB U
JAIIO MunucrepcrBa ob6pazoBanust 1 Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenganuu mo
OpraHM3alMy  IOJy4YeHUs CpeaHero oomero oOpa3oBaHUs B  IpeAeiaX  OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpelHero mnpodeccuoHalbHOTO 00pa3oBaHMs HAa 0a3e OCHOBHOTO
o0uiero oopazoBaHus ¢ y4eTOM TpeOOBaHUN (eiepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB W TOJy4aeMod Npo(decCuu WU CIEeUUaTIbHOCTU CpPeAHero MnpodeccruoHalbHOTO
00pa3oBaHMMY.

4. Matematrka B IpuMepax U 3aaadax A noarotoBku k EI'D u moctymienuto B BY3: Yuebnoe

nocobue / Slumenés JI.T. - 2-e u3x., nom. - M.: Byzosckuii yueonnk, HUL] UHOPA-M, 2016.

5. Anrebpa u Hau. Mat. aHanuza. 10-11kn. Amumo HI.A. u np. 3-e uzn. - M.: IIpocserienue,

2016. - 464 c.

6. 'eomeTpum 3a 10-11 xnacc - aBTops! Atanacss, byry3os, Kagomues, Kucenesa, [To3nsik - 2015

r.,255c.

7. bammmakoB M. M. MaremaTuka: KH. Ui yauTtens: MeTo[. nocobue 10 kmacc. — M., 2008.

8. bammakoB M. U. Maremarnka. COOpHUK 3a/1a4 MPOPUITBHON HampaBieHHOCTH.— M., 2012,

NHTEPHET-PECYPCBI

1. www. fcior. edu. ru (MHdopmaninoHHble, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MAaTEPUAIIBI).

2. www. school-collection. edu. ru (Exunas xomiekuun udpoBbIx 00pa30BaTeIbHBIX PECYPCOB).
3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/egel5.html

5. http://www.fipi.ru/

6. http://znanium.com
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5. KOHTPOJIb 1 OLIEHKA PE3VYJIBTATOB OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

OOpa3oBarenbHOE YUpEeXKACHHUE, pEAU3YIOLIEe IOArOTOBKY II0 Yy4eOHOMY IpEAMETY,
oOecrieunBaeT OpraHU3alMI0 U MPOBEACHHUE MPOMEKYTOYHON aTTECTAllMU M TEKYIIEro KOHTPOJIIS
WHUBUIYAILHBIX 00pa30BaTEIbHBIX JTOCTIKCHUN 00yUJaoNUXCcsl - 3HAHUHN, YMEHUH, KOMIICTCHIIUN
Y YHUBEPCAIbHBIX yU4ECOHBIX JCHCTBUM.

KoHTpoJb M oneHka pe3ysbTaToB OCBOCHUS MPEAMETa OCYIIECTBISETCS MpenoaaBaTesieM
B IIpoliecce MPOBEICHUS MPAKTUYECKUX 3aHATUI U J1aOopaTOpHBIX paboOT, TECTUPOBAHMS, a TAKKE
BBITIOJTHEHUS 00YJArOIIMMHUCS WHIUBUIYATbHBIX 3a/IaHUN, TIPOEKTOB, UCCIICIOBAHUH.

OO6yuenue 1o yueOHOMY IIpeIMETY 3aBepIIaeTCs aTTecTalueil B popme sK3ameHa.

@opMbl U METOABl MPOMEKYTOUHOM AaTTeCTAllMM U TEKYIIEro KOHTPOJIS MO y4yeOHOMY
npeaMeTy pas3pabaTbiBaloTcs 00pa3oBaTEeNbHBIM YUPESKICHHUEM U JIOBOAATCA JIO CBEICHUS
00yJaromuxcs He MO3HEE IBYX MECSIEB OT Havala O0y4ueHusI.

Jl1s IpOMEeXyTOUHOM aTTeCTallMi M TEKYIIET0 KOHTPOJIA 00pa30BaTeNIbHBIM YUpPEKICHUEM
cozmarotcst pouasl onieHOUHBIX cpenctB (DOC).

®OC BriOYAIOT B cebs MeJarornyeckue KOHTPOJIbHO-U3MEpPUTENbHBIE MaTepualbl,
npeAHa3HAYEHHBIC JIs1 OMNpPENEJICHUsT COOTBETCTBUS (MJIM HECOOTBETCTBHS) WHAMBUAYATbHBIX
00pa3oBaTeNbHbIX JOCTHKEHUI OCHOBHBIM MOKA3aTeNsIM Pe3yIbTaTOB MOJITOTOBKH.

OreHka pe3yJbTaToOB OCBOCHUS yUeOHOTO MpeAMETa MTPOBOAUTCS Ha ATAre MPOMEKYTOUHOM
aTTecTalliy N0 CyMME OIICHOK 32 KOHTPOJIbHBIE TOUKH.

OrneHka OCYIIECTBISIETCS IO pPa3pa0OTaHHBIM KPUTEpUSM B Oamiax B COOTBETCTBHH C
YHHUBEPCATbHOU IIKATION OLIEHUBAHUS.

YHI/IBepCEUILHaH nIKaja OOCHHUBaHUA

KauecTBeHHasI olleHKA HHAUBUAYAJIBHBIX

IIpoueHT pe3yIbTATUBHOCTH 00pa3oBaTe/IbHbIX JOCTHXKEHH I
(mpaBHILHBIX OTBETOB) oas .
BepOaJIbHBIN aHAJIOT
(oTMeTKA)
91 -100 5 OTIIUIHO
81-90 4 XOpOIIO
51-80 3 YJIOBJIETBOPUTEIBHO
meHee 51 2 HE YJIOBJIETBOPUTEITHHO
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5.1 ®opMbI 1 METOIBI KOHTPOJIS M OLIEHKH OCBOEHHBIX YMEHHUI1 U YCBOEHHBIX 3HAHUI

Paspnen (Tema) PesyabTaTnl 00yyeHus ®opmupyemsbie OK n @DopMbI U METOAbl KOHTPOJISI M OLIEHKHU
Y4eOHOro npeamMera (ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS) YV pe3yJbTaToB 00yYeHust
[Ipaktuueckoe 3anstue Ne 1
Paznen 1 3HaTB/yMeTh! } OK 4 PemerIe 3a/1a4y Ha 3aKpeIUICHUe 3HAaHUI E/I
PasBHTHE OHSITHSI [lenple 1 panuoHaIBbHBIE YuCla. J[eHCTBUTEIIbHbBIE mnusocTHbIe VYT YMEHMH 110 IpeoOpa30BaHUIO BbIPAKEHUIH,
0 UHcIIe yucna. Ipubaudicennvie 8b14UCIeHUS. (camooTpesienenye) COACPpKAIMX paduKaJIbl U CTCIICHU
Komnnexcnvie uucna. (mucemenHas hopma).
ITpoBepounas pabora Nel
Paznen 2 3HaTh/yMeTh:
Kopuu, crenenn, * HaxOIWTb 3HAYECHUE KOPHA HATYPaIbHON OK 4 [TpakTrueckoe 3ansTue Ne 2,3
Jorapu(pmsl CTCIICHM, CTCIICHU C PALIMOHAJIbHBIM II0OKA3aTCJICM, | perynsTuBHbIE Y'Y /] [IpeoOpazoBanue BbIpaXEHUH,
yorapuQMa, HCriosb3ys NpH HEOOXOIMMOCTH (uenenonaranue), COZIEPKAIINX PAJUKAIIBI H CTCIICHH.
BBIYHICITENBHBIC YCTPOHCTBA; MONTB30BATECA 0K 6 (bOPMUPOBAHIE YMEHHIH peleHHst
gggfggﬁf TPHKHIIKOU TIPH MPAKTHHCECKHX no3HaBaTeNbHbIE Y'Y /] JIOFapI/I(I)ME/I‘{eCKI/IX U TIOKa3aTeNIbHBIX
* MPOBOJUTH IO U3BECTHHIM (popMysam U (oOmeyuebHsIe) YpaBHCHUH.
TIpaBIIIAM TPe0GPa3oBaHHs GYKBEHHBIX OK 5 Pa3pa0OoTaHbl KpUTEPUH OLIEHUBAHUS
BBIPAXKEHHIA, BKITFOUAIOIINX CTEIICHH, PaINKaIbL, KOMMYHMKaTHBHBIE Y'Y ][ | BBINOJIHEHUS IPAKTUYECKUX PaloT.
Jorapu@msl; (ucnonpzoBanue UKT) [TpoBepounas padota Ne2
* BBIUMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX [TuceMenHas pabora: pa3BUTHE YMEHUMN
BBIp&)KeHHﬁ, OCYIICCTBIIAA HGO6XO,£[I/IMBI€ peueHus 3a1a4 pa3HOI7I CJIOXKHOCTHU (TpPI
MIOJICTAHOBKH U NTPe0Opa30oBaHus; YPOBHSL.)
* UCTOJIb30BATh MPUOOPETECHHbIE 3HAHUS U YMEHUS HATIPABJICHA HA CHCTEMATH3ALIIIO,
B IIPAKTHUYECKOM IEATEIHOCTH U MIOBCETHEBHOMN 3aKpEIUICHHE, HAaX0K/ICHIE HOBbIX 3HAHHIA.
KU3HU JJI IPAKTUYECKUX pacyeToB.
Pazoen 3 3HaTh/yMETh: OK 4 [TpakTueckoe 3ansatue Ne 4
Ilpsimble u * pacno3HaBaTh HA YEPTEKAX U MOJEIAX perynsatuBHble YV ][] Pa3paboTanbl KpUTEPUH OLIEHUBAHUS 10
IUIOCKOCTH B IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTD (TuTaHupoBaHue), TEKYIIEMY KOHTPOJIIO.
NPOCTPAHCTBE TPEXMEPHBIE OOBEKTEI ¢ MX OMHCAHUSMH; OK 6 Meroauka — Temustrunoi O.B.
* ONHCHIBATH B3AMMHOE PACTIONIOKEHNE IPAMBIX H | 103papate pHbIC TTpoBepoumas paGora Ne3
TLITOCKOCTCH B IPOCTPAHCTEE, apr yMCHTHPOBATH (Jlorrueckue) AHanu3 pe3yabTaToB CBOEH MPAKTUUYECKON

CBOM CYXKJIEHHUS 00 3TOM PaCTOI0KCHUH;
* aHAJU3HPOBATH B MPOCTEHUIINX CITydasX
B3aMMHOE PACIIOJIOKEHHE 0OBEKTOB B

KOMMYHUKaTUBHBIE Y Y J]
(moctaHoBKa BOMPOCOB)

paboThI o0 U3ydaeMoit Teme (pedekcus
CBOEH JeSATENbHOCTH)




IIPOCTPAHCTBE; Ju4yHOCTHBIE Y'Y ][] MopaenupoBaHue MO/I€IM MHOTOTPaHHUKA

* u300paxaTb OCHOBHbIE MHOTOTPAHHHUKH U (HPaBCTBEHHO-ITHYCCKOS

KpYTJIBIC TCIa, OIICHUBAHHE)

MOAHATH YEPTEKU IO YCIOBUAM 33]1a4;

* CTPOUTH MPOCTEUIINE CeUeHUs KyOa, MPU3MBbl,

MAPaMUIbI

* HCIIOJb30BATH IIPU PEILICHUU

CTEPEOMETPUYECKUX 33]1a4

TUTAHUMETPUYecKHe (PaKkThl U1 METO/bI;

* [POBOJUTH JIOKA3ATEIbHBIE PACCYKICHUS B XO/1€

penieHus 3aaa4.
Pa3zoen 4 3HaTh/yMeTh: OK 4 [TpakTuyeckoe 3anstue Ne 5
KomOunaTopuka * pemaTh MPOCTEHIITe KOMOMHATOPHBIC 33/1a4n JUYHOCTHBIE Y'Y ][] Pemienue cutyallMOHHBIX 3a/1a4.

MCTOAOM (MOTHBaIUS K YUYEHUIO), Pa3zpaboTanbl KpuTepUH OIECHUBAHUS

nepebopa, a TaKKe ¢ UCIOJIb30BAHUEM U3BECTHBIX | OK 2 BBIIIOJIHCHHS [IPAKTHYECKHIX PadoT.

(opmys; . OK 3 Meronnka — Temusarkunoit O.B.

. ]5‘6BIHI/ICVJ'I$ITL B [IPOCTEUIINX CIIy4asiX BEPOATHOCTH perynsTusabie VY]] Tposepounas paGora Nod

BITHI

Ic{(; OCHOBE TIOICUCTA YHCIA HCKOIOB: (xoppexius), Pa3paboTranbl KpUTEpUN OLICHUBAHUS

* HCIIONB30BATH IPHOGPETEHHbIE 3BAHUA 1 perynsatuBHbie Y'Y J] BBITIOJIHEHUS TIPOBEPOYHBIX pPadOT.

YMEHHUS B IPAKTUYECKOMN AEATEITbHOCTH U (ouerka) DopMHpOBaHHE YMCHUH BBITOJTHEHHSI

TIOBCEIHEBHOM KU3HH IS aHAIN3A PealbHbIX OK 6 TEKCTOBBIX 3a/ad.

YHUCJIOBBIX JIAHHBIX, MPEICTABIEHHBIX MMO3HABATEJIbHbIE

B BHJIE AUarpamM, rpaduKoB, aHaIN3a (3HaKOBO-

WH(pOpPMAIIUN CTATUCTUYECKOTO XapaKTepa. cumBosmaeckue) VY
Pazoen 5 3HaTh/yMETh: OK 2 [Tpaktdeckoe 3ansitue Ne 6
KOOp):[I/IHaTbI u ¢ ACKAPTOBBI KOOPAUHATHI B JIMYHOCTHBIE Y Y]] 3a1<permeHI/1e U CUCTEMAaTHU3alUA
BEKTOPBI IIPOCTPAHCTBE, (camoormpenenenue), TEOPETHYECKUX 3HAHUU TI0 TEME.

* (bopmyina pacCTOSIHUS MEXAY ABYMS TOUKAMHU; OK 4 Pa3paboTaHbl KpUTEPHH OLICHKU

. .

. %;%%]ﬁ;; ;I ;I) : ch)igzIH?/I;Hch igtclg/ll’ 710 [IOCKOCTH: perynsatuBHble Y'Y ] BEINONHEHWS IPAKTHIECKIX pabor.

* MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, (BoseBas Metoanka — Temusarkunon O.B.

CIIOKEHHME BEKTOPOB U YMHOXKEHHE BEKTOpA Ha CaMOpETyISIIHA) ITpoBepounas padora Ne5

4HCIIO; OK 6 Pazpabotana npoBepouHas padora Ha

¢ Yroia MEXxAy BEKTOpaMH, CKaJsIpHOC MMO3HABATEIILHBIE pa3iIu4YHbIE YPOBHU CIIOKHOCTH.

IIPOU3BEICHUE BEKTOPOB.
* U300paXkaTh HAa KOOPJMHATHON TIOCKOCTH,
MHOXECTBA PEIICHUN NPOCTEHIINX YPAaBHEHUN U

(moxazarennbcTBO) YVY/I,
OK 5
KOMMYHUKATUBHBIE Y Y ]I

Pa3paboTranbl KpUTEpUH OIICHKU
Metonuka — Temuarkuuoi O.B.
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HEPABCHCTB;

* peliaTh MIAHUMETPUYECKHE M IPOCTEHIIINE
CTEPEOMETPUUCCKHE 3aa4l Ha HaX 0K ICHHE
FCOMETPUYCCKHUX BETUYUH (IJIUH,

YTJIOB, IUIOIIAICH, 00HEMOB).

(ucnonp3oanue MKT)

Pazoen 6 3HaTh/yMeTh: OK 2 [TpakTrueckoe 3anstue Ne 7
OCHOBBI * OIIpEJICJICHHE CUHYCa, KOCUHYCA, TAHT€HCA, JUYHOCTHBIE Y Y ][] 3aKperieHue TEOPETUICCKUX 3HAHUMN 10
TPUTOHOMETPHH KOTaHI'CHCA ITPOU3BOJILHOTO YTIIa; (cMbIcIO00pa30oBaHUE) TeMe.
* (hopmyIIbI PUBENICHHS; CHHYC, KOCHHYC U OK 4 Pa3paboTaHbl KpUTEPUH OLICHKU
TaHTCHC CYMMBI 1 paSHOCTH IBYX YIJIOB, CHHYC, perynstuBHble YV ]| BBINOJIHEHUS TPAKTUYECKUX PadoT.
KOCHHYC JJBOMHOTO yIi1a; (hOpMyJibl HOJIOBUHHOTO OK 6 Merommka — TemusTKHHOH O.B.
yria. [IpeoGpazoBaHust CyMMbI
TPHIOHOMETPHUCCKHX (DYHKIMiA B IpomsBencHue u | LOSHABATEbHbIE [TpakTuyeckoe 3aHATHe Ne 8
IIPOU3BE/IEHHS B CYMMY; (obmmeyuednsie) YV /| 3akperieHue yMEHHUH pu pelieHnu
* IIPOCTEHIINE TPUTOHOMETPUYECKHUE YPABHEHUS; OK'5 BAPHATHBHbIX 33/1a4 ¥ yIPAKHCHUI.
* apKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA. xommyHukatueHble YV /I | IIpoBepounas pabota Ne6
* IPOBOJIUTH 11O U3BECTHBIM (hopMyiaM npeobpaszo- | (ucronszoBanue UKT) Pa3pa0OoTaHbl KpUTEPHH OLIEHUBAHUS 110
BaHUs OyKBEHHBIX BBIPAKEHUH, BKITFOYAIOIIIX TEKYIIEMY KOHTPOITIO, BBITTOIHAEMBIX
CTETICHH, PaIUKaIIbI, JOTapUPMIUUECKUE U MPAKTHYECKUX PaborT.
TPUTOHOMETPHUYECKHE (DYHKITHH. PedTeKCHBHBIiH aHamH3
npo¢eCCHOHATIBHBIX YMEHUHN
Pa3zoen 7 3HaTh/yMeTh: OK 4 VYcTHBIE ONPOCHI.
DyHKINE | * ONpeAeATh 3HaueHHe (PYHKLUU 110 3HAUECHUIO perynstuBHble YV ]| [TpakTryeckoe 3anstue Ne 9.
rpaguku apryMeHTa IPH Pa3IMIHbIX CIIOCO0ax 3aTaHus (TTpOrHO3MpPOBaHUE) PazpaboTaHbl KpUTEpHH OIIEHUBAHUS 110
byHKLINY; OK 6 TEKYILEMY KOHTPOJIIO, BBIITOIHAEMBIX
* CTPOMTH rpapUKU U3yYECHHBIX PYHKIHUH; TI03HABATENIbHBIE NPAKTUYECKUX PaboT.
* ONHCBIBATH MO rPaUKy ¥ B MPOCTEHIINX CIYYasiX | (oGuieyuebnbie) YV, Konrponsnas padora Nel
mo gopmyne . xommyHuKatuBHble YY ]I | KontponsHas pa6ora B popmare EI'D
MOBEJICHHNE U CBOMCTBA (DYHKIIHIA, HAXOUTH 110
(mmaHupoBaHue,

epaguxy HyHKIIMA HaNOOJBIINE ¥ HAUMCHBIITHE
3HAYCHUS,

* pemaTh ypaBHEHUS, IPOCTEUIIINE CUCTEMBI
ypaBHEHUH, UCTIONB3Ys CBOWCTBA (DYHKIIUH U HX
rpaduKoB;

* HCIOJIB30BaTh IPHOOPETCHHBIC 3HAHUSA U YMCHHS
B IPAKTUYECKOU JICSTEIIbHOCTA U TTIOBCEAHECBHOM
YKU3HHM JIJISL OTTMCAHUS C TIOMOIIBI0 (PYHKITUI
Pa3JIMYHBIX 3aBUCUMOCTEH, IPEACTABICHHS UX I'pa-

paboTa B KOMaH/Ie)
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(brYecKH, MHTEPIpETAIuU I'PapUKOB.

Pazoen 8
IeomeTpuueckue
Teaa

3HaTh/yMETh:

* pacmo3HaBaTh Ha YepTEk)axX U MOJIEISAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD
TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH, U30-
OpaKCHUSIMU;

* OIMCHIBATH B3AaUMHOE PACIIONIOKCHHE MPSMBIX
Y TUTOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATH
CBOHM CYXKJICHUSI 00 ITOM PACIIOJIOKCHHH,

* AHAJTM3HUPOBATH B MIPOCTEHIIINX CITydasx
B3aHMHOE PACIIOJIOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

* m300pakaTh OCHOBHBIC MHOTOTPAaHHUKHU U
KpYTJIbIe TEJa; BBITIOIHATH YSPTEIKH TI0 YCIOBUSIM
3ajad;

* CTPOWTH MPOCTEHIIINE CEUCHUS KyOa, TPU3MBI,

MTUPaAMU/IBI,

* peraTh TUIAHUMETPHYECKUE U TIPOCTSHIINE
CTEPEOMETPUICCKHEC 3a/1aUl Ha HAXOXKIICHHE
T€OMETPHUYSCKUX BEJIMYUH (JIJTMH, YTIIOB,
Iomaaei, 00beMoB);

* HCIOJIb30BaTh NIPH PEIICHUU CTEPEOMETPUICCKIX
3aJ1a4 MIAaHUMETPUICCKUE (PAKTBI U METO/IBI;

* TIPOBOMTH JTOKA3aTEIbHBIC PACCYKICHHS B XOJIC
pelieHus 3a1aq;

* UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MIPAKTUYECKON JACSITENTFHOCTH U TIOBCETHEBHOM
KU3HH IS

uccieoBaHus (MOASTUPOBAHNS) HECIOKHBIX
MPAKTUYECKUX CUTYAIlMi Ha OCHOBE N3YYCHHBIX
dbopMyI U CBOMCTB (puryp.

OK 2

JUYHOCTHBIE Y'Y ][]
(camoomnpeneneHue)

OK 4

perynsatuBHbie Y'Y /]

OK 5
KOMMYHUKaTUBHBIE Y'Y ]
(ucnionb3oBanue UKT)
OK 6 (addexTuBHOE
0OILIEHUE C KOJJIEraMHt)

[IpakTuueckoe 3anstue Ne 10.
[TpoBepounas pabota Ne7.
HuddepennrpoBannas mpoBepouHas
pabota

CucremaTu3anusi TEOPETUYECKOTO
Marepuaia B TAOJUIbI U CXEMBI.
MaremaTuyecKui JUKTaHT.
Pa3paboranbl KpUTEepHH OTICHUBAHUS 110
TEKyIIeMY KOHTPOIIIO.

Pazoen 9
Hauaja
MaTeMaTHYEeCKOIro
aHaJIN3a

3HaTh/yMeTh:

* ipou3BoiHas QYHKINH, ee GU3NUECKUi U
r€OMETPUYECKUIN CMBICIT;

* YpaBHEHHUE KacaTeIbHOW;

* IPOU3BOJIHASI CYMMBI, pa3HOCTH, IPOU3BENEHNUS,
4aCTHOI'O, OCHOBHBIX 3JIEMEHTapHbIX (YHKIINH;

* IPUMEHEHHE ITPOU3BOTHON K HCCIIEI0BAHUIO

OK2

JUYIHOCTHBIE Y Y ][]
(HpaBCTBEHHO-3TUYECKOE
OILICHUBAHHE)

OK 4

perynsatuBHbie Y'Y /]
(BoyieBast

[TpakTudeckoe 3anstue Ne 11,12
3akperieHue yMEHUI MO JAaHHOW TeME C
IIOMOILBIO IEKTPOHHBIX 3aJaHUM.
Meroauka oneHku — kpurepuu EI'D
[TpoBepounas padota Ne§

Pemienue BapuaTUBHBIX yIpaXKHEHU HA
peduiexcuio
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(YHKIMHA 1 TOCTPOCHUIO TPAdUKOB,;

caMOperyJIsIIus)

[Tucemennas padota B popmare EI'D

* nepBooOpasnas, popmyna Hetotona-Jleitbnuna, | OK 6

MIPUMEHEHHUE TPOU3BOJHON U UHTErpaJia IpU II0O3HABATEJIbHbIC

pEIICHNY TPUKIIATHBIX 3a/1a4; (oOmeyueOHbIe,

* BBIYKCIISTH IIPOU3BOAHBIC M TICPBOOOPA3HEIC s dexTrBHOE OOIICHHE C

AJIEMEHTAPHbBIX (PYHKLIUN, UCTIOIB3YsI CIPABOYHBIE PYKOBOICTBOM)

MaTrepHuabl;

* KCCJIEIOBATh B MPOCTEUIINX CIydasX QyHKIUU Ha

MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBIIUE U

HauMEHbBIINE 3HaUeHUs GYHKIIHI, CTPOUTH

rpaduKy MHOTOYJIEHOB M MPOCTEUIITNX

paIoHaIbHBIX (PYHKIMHA C UCTIOTB30BAHUEM

anmapara MaTeMaTH4eCKOT0 aHaJIN3a;

* BBIYUCIIATH B TPOCTEUIINX CIIyYasiX IUIOIIA/IN C

MCII0JIb30BaHKUEM NIEPBOOOPA3HOI.
Pazoen 10 3HaTh/yMeETh: OK 6 [TpakTnueckoe 3ausTue Nol3
HNuTerpau u ero * niepBooOpasHas, hpopmyna Hetotona-JleitOnuna, | mosHaBaTelbHBIC 3aKperuieHrue YMEHUM 10 JTaHHOU TeMe
NMPUMEHEHHH € IIPUMEHEHNE ITPOU3BOJHON U UHTErpalia Ipu (obmeyuyeOHsbie) YV I Metoauka oneHku — kpurepuu EI'D

PELIeHUN MPUKIIAIHBIX 3a]1a4; OK 5 ITpoBepounas pabora Ne9

* BBIYHCTISITH IPOU3BOIHBIE M IEPBOOOPA3HBIC
AIIEMEHTAPHBIX (PYHKINN, UCTIOIB3YsI CIPAaBOYHBIE
MaTepuabl;

* MCCIIEIOBATh B MPOCTEUIITNX CIydasX QyHKIIUU Ha
MOHOTOHHOCTH, HAXOJIUTh HAHOOJIBIITUE U
HAaWMEHBIIINE 3HAUYEHUS PYHKIIHHI, CTPOUTH
rpaduKy MHOTOYICHOB M MPOCTEHIITNX
panroHaNbHBIX (DYHKINN C UCTIONH30BAaHHEM
amnrmaparta MaTeMaTUYeCKOTO aHau3a;

BBIUUCIIATH B TMPOCTEHIIMX CIyYasX IUIOMAAN C

WCTIOJIh30BaHUEM TTEPBOOOPA3HOM.

KOMMYHUKaTUBHBIE Y'Y ]
(ucnionb3oBanue UKT)

Pemenrie BapuaTHBHBIX YIIPaKHEHUH.
PazpaboTanbl KpuTepun OIEHUBAHHUS TI0
TEKYIIeMY KOHTPOIIO, BHITTOTHAEMBIX
pabor.

Pazoen 11
HN3mepenus B
reoMeTpuH

3HaTh/yMeTh:

* IOHATHE 00 00BbeMe Teja, OTH. 00HEMOB
IMOJJOOHBIX TEJI,

* popmyiel 0OBeMa KyOa, TPSIMOYTOJILHOTO
napajuieNienuneaa, Ipu3Mbl, IIIAHIPA, THPAMUIBI,
KOHYCa;

* (hopMyIIBI TUIOIIAIM TOBEPXHOCTEHN MIITUHAPA,

OK2

JUYHOCTHBIE Y Y ][]
(camoomnpeneneHue)
OK 4
perynsatuBHble Y'Y ][]
OK 6

IIO3HAaBaTCJIbHBIC

[TpakTuyeckoe 3anstue Neld
3akperuieHue TeOPETHYSCKIX 3HAHUIA U
cUCTEeMaTH3alus 10 TeMe.
Pa3paboTaHbl KpUTEpUH OLIEHKU
BBITTOJIHEHUS TPAKTHYECKUX PadOT.
Metonuka — Temuarkuuoi O.B.
[Tpoepounas pabota Nel0
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KOHYCa;

* hopmybl 0OBeMa mapa U iIoaab chepsl;

* pacro3HaBaTh Ha YEPTEKaxX U MOJIEIIAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD
TPEXMEpHBIC OOBEKTHI C UX OIMUCAHUSIMH,
HU300paKCHUSIMH,

* OIKCHIBATh B3aHUMHOE PACIOJIOKCHHUE MPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, apI'yMEHTHUPOBATH
CBOM CYXKJICHHUS 00 3TOM PACIIOJIOKCHHH;

* aHAJIM3MPOBATh B MMPOCTEUIINX CITyYasX B3aMMHOE
pacrojoKeHue 00bEKTOB B IPOCTPAHCTBE;

* U300pakaTb OCHOBHBIC MHOIOTPAHHUKH U
KPYIJIbIe TEJIa; BBIIOIHATE YEPTEIKHU 110 YCIOBUAM
3aj1a4;

* CTPOMTH IIPOCTEHIIIME CEUCHHS KyOa, IPU3MBI,
MHPAMHM/IBI;

* pelaTh MIaHUMETPUICECKHE U MTPOCTEHIINE
CTEPEOMETPHUUYECCKHE 3a1a91 Ha HaX0XKJICHHUE
r€OMETPUUYECKHUX BEJIMYUH (JIJTMH, YTJIOB,
momasei, o0beMoB);

* UCITOJIB30BAaTh MIPH PEUICHUN CTEPEOMETPUUECKUX
3a/1a4 TUTAHUMETPUYECKUE (PaKThl U METOIBI;

* IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUS B X0OJIe
pEIICHUS 3a/1a4; UCII0JIH30BaTh IPUOOPETCHHBIC
3BaHUS U YMCHHUS B MIPAKTHUECKOM EITEILHOCTH 1
TTOBCETHEBHOM KU3HU:

* IS McclieoBaHus (MOJIEIUPOBAHNS) HECIOKHBIX
MPaKTHYECKUX CUTYaIluii HA OCHOBE M3yUEHHBIX
(hopmys u CBOKMCTB (GuUryp;

* BBEIYMCIIEHUS 00BEMOB U ILUIOMIAIEN
MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
PEIICHUU TPAKTUYCCKUX 3aa4, UCIIOIb3Ys IIPH
HEOOXOIUMOCTH CIIPABOYHUKH M BBIYUCIUTCIIBHBIC
YCTPOMCTBA.

(o6meyuebnbie) YV /|
KOMMYHUKaTUBHBIE Y Y [
(ucnonp3oanue MKT)

Pemenne MmaTemMaTHuecKux TPECHAXCPOB.

Pazoen 12
Teopus
BEPOATHOCTEM

3HaTh/yMETh:

* TaOJIIMYHOE U TpadUUecKOe MPEICTABICHHUE
JTaHHBIX;

* 3JIeMEHTapHBIC U CJIOXKHBIE COOBITHS;

* BEpOSITHOCTh CYMMbl HECOBMECTHBIX COOBITHIA,

OK 2

JIMYHOCTHBIE VYV
(oGecmeuenue
CaMOCTOATEILHOTO

YcTHBIE ONIPOCHI.
ITpakTnueckoe 3anarue Nel5
[TpoBepounas padora Nell
TecToBble 3aaHUSI IO TEME.
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BCPOATHOCTH ITPOTHUBOIIOJIOKHOI'O COOBITHSL.
¢ pfuiaTtb HpOCTCfIIHHG KOM6I/IHaT0pHBIe 3aJadu
METOJ0OM nepe6opa, a TaKXXE C UCII0JIb30BaHHUEM

JUYHOCTHOTO BBIOOPA),
OK 4

Penrenue 3amanuii oHyiaiy

CHUCTEM;
* IPUMEHEHUE MAaTEMATHYECKUX METOI0B JIJIsI
pelIeHus 3a1a4 u3 00JacTell HayKu U TIPAKTUKH,
WHTEPIIPETAIUS PE3YIbTATA, YUET PEATbHBIX
OrpaHUYCHUN.

KOMMYHUKaTUBHBIE Y Y J|

U3BECTHBIX (hopmyi; 5 Efgg:;ziz?me YA

* BBIYUCIIATH B IPOCTEUIINX CIIy4asiX BEPOSATHOCTU

COOBITHI HA OCHOBE MOJICUETA YNCIIa UCXOJIOB; OK 3

* MCIOJIb30BaTh IPUOOPETCHHBIC 3HAHUSA U YMEHHS | PETYIATUBHBIC YyI

B IIPAKTHUYECKOM JI€ATEIbHOCTH U IOBCEIHEBHOM (mmaHupoBaHue)

YKH3HHM [Tl aHAIIM3a PeallbHBIX YMCIIOBBIX IAHHBIX, | KOMMYHUKATUBHBIE YV ]|

MIPEJICTABJICHHBIX B BUJIE AUArpaMM, rpaKoB; (ympasneue

;(aag;ﬂlgi uHGOPMAIIUU CTATUCTUYECKOTO MTOBC/IEHHEM TTApTHEP)
Pa3zoen 13 3HaTh/yMeTh: OK 2 ITpakTuueckoe 3ansarue Nel6.
YpaBHeHus u * pelaTh palfuOHAJIbHBIC, IIOKA3aTEIbHBIC 1 JIMYHOCTHEIE KonTponbras padorta No2.
HepaBeHCTBA norapu(pMUIECKHE YPaBHEHIS U HEPABEHCTBA, (cMBICII000pa3oBaHue) ITncpMeHHas KOHTpOJIbHAS PaboTa B

MPOCTEUIIINE UPPALIMOHAIBHBIE U TPH- OK 4 bopmare EID.

FOHOMCTPUHCCKHC YPABHCHHA, UX CHCTCMBI, pETyAATUBHBIE YV | [IpumeHeHne MaTeEMaTUUECKUX METOIOB

* COCTaBJIATh YPABHEHUS 110 YCIOBHIO 3a/1a4U;

* HCIIOJIB30BaTh JUIS IPUOIIMKEHHOTO PELIEHHS (onenxa) AJIS pCHICHIN 3a/1a.

ypaBHEHUN U HEPABEHCTB rpaUIECKUl METO/I; OK 6

* 1300paxkaTh HA KOOPJUHATHOM INIOCKOCTH ITO3HaBATCIIbHBIC

MHOKECTBA PEIIEHUM IPOCTEUIINX YPAaBHEHUH U UX | (0OrneyueOHbie) VY I

HpI/IMCHﬂCTCﬂ KpuTtcpualibHast CUCTCMa OLUCHHUBAHUA. B kauecTtBe KPUTCPUCB BBICTYIAOT IIPHU3HAKHU IPOABJIICHUA KOMIICTCHIIUU, VYI[,
IMPaBHUJIbHOCTH BBITIOJIHCHUSA 3aJIaHUA. Orenka «5)), «4», «3 », 1 «2» OIpeaAcIICTCA B COOTBETCTBUH C YHHBepcaJILHOfI IIIKAJION OIICHUBAHUS.
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5.2. CamocTosiTesibHas paboTa

HaumenoBanue 3ananns Ha TOM
pasnenoB u Tem; | Kou-
No COTeDIKANHe 0 YyeGHble mocoous u /K BBITIOJTHEHUIO dopma
B CaMOCT(I))ﬂTeJIbHOﬁ yacop | TEXHHMUECKHE CpesiCTBa CaMOCTOSITETTbHOM KOHTPOJIS
paGoThi paboThI
KopHunu, crenenn Aunvos LA zp., [IpoBepka
1 PHH, ’ 16 | 2016, Anrebpa u Hauana | PemmuTh 3amaun POBEP
Jorapugmsbl npernojaBareaem
aHanu3za 10-11 k.
[ToaroroBuTH
IOKJIaZ O
B3aMHOM
PACIIONIOKEHUH
IIpsimble n AranacsH A.C. Hpgf;’gé He” Sammra moKaa
I1J1 TCU B
2 | IIOCKOCTH B 16 | I'eometpus 10-11 k. HpOCTpaHCTBe Hepex Tpymmod
NPOCTPAHCTBE 2015 . PHMEHHTENHHO K
pa3IUYHBIM
chepam
YeJI0BEUECKOU
JKHN3HHU
Anumos II.A. u ap.,
Coo0mienue mo OKJIaJ] TIepe
3 | KomounaTopuka 8 | 2016, Anrebpa u Hayana H A AL epen
TeMe TpyIIon
aHanu3za 10-11 k.
Koopaunarts! u Atanacan A.C, [IpoBepka
4 PA 16 | I'eomerpus 10-11 k. Pewurs 3agaun POBCP
BEKTOPbI pernoaaBaTenemM
2015 1.
Anumos IILA. u ap.
OcHoBBI ’ [IpoBepka
5 16 | 2016, AnreOpa n Havana | Pemmts 3agaun POBEP
TPUTOHOMETPUH nperno/aBarTeaeM
aHanu3za 10-11 k.
B —— Amumos III.A. u np., Bri6opounas
6 r ); dbiicu 16 | 2016, AnreOpa n Havana | Pemmts 3agaun pOBEpKa
P anamm3a 10-11 ki1. pabor
Coo0Ommenune 06
HUCII0JIb30BaHUHU
v I'eomerpuueckue 8 pasnuunbix popm | Jlokman nepen
TeJia reOMETPHYECKHX TPYIIION
TEJI B COBPEMCHHOM
CTPOUTETLCTBE
Hauvaua Anumos LILA. u ap., MpoBenKa
8 | maremaTuueckoro | 16 | 2016, Anrebpa u Havana | Pemmts 3amaun POBEP
npernoaaBaTenemM
aHa/Iu3a ananmu3za 10-11 k.
HuTerpaJ u ero Aumivos LLA.  zp., [IpoBepka
9 p 16 | 2016, Anrebpa u Hauana | PemmuTh 3amaun POBEP
NpUMeHeHHe Mpero1aBaTesieM
ananmu3za 10-11 k.
HN3mepenus B Atanacin A.C. ITpoBepka
10 p 8 I'eomerpus 10-11 k1. Pemmuts 3agaun POBCP
reoMeTpuu pernoaaBaTenemM
2015 .
Pemmts 3amaun
Teonust Amumos IIL.A. u np., Co3nare Oykner | Ilybnuunoe
11 Be (I))HTHOCTeﬁ 8 2016, Anrebpa 1 Hauana | MO MPUMEHEHHUIO | IPEJCTaBICHUE
P anaynmsa 10-11 ki BEPOSITHOCTHBIX Oykiera

pacyeToB B




SKOHOMHKE,

IIOJINTHKE,
MEHEKMEHTE,
3/IpaBOOXPaHEHUU
Pemenune
ABHenmil Anumos LLA. u ap., MposenKa
12 | YP 16 | 2016, AnreOpa u Havana | PemuTs 3amaun POBCp
HEPaBEHCTB U HX Mperno/iaBaTesieM
agammza 10-11 k1.
cucTEM
HTroro 160

40




