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1. TIOSACHUTEJIbHAA 3AITMCKA

PabGouass mporpamma ob6mieoOpa3oBareinbHOM  ydueOHOro mpenMera «MaremaTuka
npeHa3HaueHa I U3ydeHHs 00yJaromuXcsi MaTeMaTUKU TPU MOATOTOBKE KBAIU(UIIMPOBAHHBIX
pabouunx mo npodeccun 43.01.02 IMapukmaxep B I'BIIOY CO «Cyxo0n0xKcKkuit MHOTONPO(UITBHBII
TEXHUKYM», PeaM3YIONeM 00pa3oBaTebHYI0 MIPOrpaMMy CpeIHEro oOmero oOpa3oBaHHs B
npejeiaXx OCBOCHHs OCHOBHOM IpodeccnoHaabHoil oopasoBarenbhoii mporpammsl CITO (ITITKPC)
Ha 0a3e OCHOBHOTrO o0mero oOpa3oBaHUS IMPH MOATOTOBKE KBATH(PHUIMPOBAHHBIX pPadOUYHMX U
CITy’KaIlHX.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii @I'OC cpemnero obmiero odpazoBaHUs,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPXAHHUI0O M pe3y/lbTaTaM OCBOCHHUS Y4YeOHOrO NpeaMera
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHIAIUsAMH 110 OpTaHU3allMH IIOJYYEHHs] CPEIHEro
obmiero o0Opa3oBaHUs B Tpeaeiax OCBOCHHsS 00pa30BaTENbHBIX NPOTPaMM  CPEIHETO
npodeccHOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
denepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB M MOJy4aeMoOW mpodeccun
CpeaHero mpodeccuoHanbHOTO 00pa3oBaHus (MUCHMO JlenmapramMeHTa rocy1apcTBEHHONW MOIUTUKU
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.

— olecrieueHre BO3MOKHOCTH YCIIEITHOTO TPOJODKEHUST 00pa3oBaHUs IO Tpodeccusiv,
CBSI3aHHBIM C OCYIIECTBJICEHHEM HAyYHOH M WCCIENOBATEIBCKON NEATENFHOCTH B 001acTH
MaTeMaTHKH U CMEKHBIX HayK.

B mporpammy BKIIOYEHO COJep)KaHWE, HAIMpaBIeHHOE Ha (OPMUPOBAHHWE y CTYIEHTOB
KOMIIETEHIIMH, HeoOXxomumbIx uid KadecTBeHHoro ocBoeHus OIIOII CIIO na 0aze OCHOBHOTO
oOuiero odpa3oBaHusl C MOJYyYEHUEM CpelHero oOmiero oOpa3zoBaHUS; MPOTrpamMMbl MOATOTOBKHU
KBATU(GUIMPOBAHHBIX pabounx, ciayxkammx ([IITKPC).

1.1.00mas xapakTepucTuKa y4eOHoro npeamera «MaremaTuka»

PaGowass mporpamma  oOmieoOpa3zoBarenbHOM — ydeOHOro mpeamera «MaTemaTukay
npeHa3HayeHa I M3y4eHHs MaTeMaTUKd B MPO(ecCHOHATbHBIX  00pa30BaTENIbHBIX
opranmzarusax CI1O, peanuzyronux o0pa3oBaTelbHYIO POTPaMMY CpPEIHET0 0011ero o0pa3oBaHus
B IIpe/ieslaX OCBOEGHUSI OCHOBHOM IpodeccnoHanbHoi oopazoBaTenbHoi mporpammMel CITO 43.01.02
[Tapukmaxep.

MaremaTtuka sBisercd (yHIaMEHTaTbHOW 00IIeo0pa30BaTeIbHOW  JUCIUILUIMHON €O
CIIOKMBIIMMCST ~ YCTOHYHMBBIM  COJEpKaHWEM H OOIMMH TpeOOBaHUSMH K  IOATOTOBKE
o0yJaromuxcs.

B mpodeccrnoHanbHBIX 00pa3oBaTEeIbHBIX OPTraHU3ANUAX, PEATUYIOIUX 00pa30BaTEIbHYIO
nporpaMMy cpeiHero oomiero oopaszoBanus B npesenax ocsoeHuss OITOIT CIIO Ha 6a3e 0CHOBHOTO
obmiero o0pa3oBaHWs, W3y4eHHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduns mpodeccCHoHaTbHOT0 00pa30BaHUsI.

[Tpu ocBoenun mpodeccuit CITO Texramveckoro npodusis mpoPpecCHOHATBHOTO 00pa30oBaHUs
MaTeMaTHKa u3ydaercsi Oosiee yriyOleHHO, Kak Mpo¢uibHas y4yeOHBIM MpeaMeT, yYUThIBAroIas
cnenuduky ocBauBaeMbix npogeccuit Ha ypoBHe @I'OC cpennero oOuiero oopa3oBaHusl.



DTO BBIpAXKAETCS B COICPKAHUU OOYYCHWsI, KOJIMYECTBE YaCOB, BBIJCISICMBIX HA H3y4eHUE
OTIENBHBIX TEM TPOTPAMMBI, TIIyOMHE WX OCBOCHHS OOYYAIOIIMMHCSA, OOBEME M XapakTepe
MPAKTUYECKHUX 3aHSATUH, BUIaX BHEAYJAUTOPHON CAMOCTOSITEIILHON paObOThI 00YJarOIIHUXCSI.

MaremaTrka H3y4aercsi Kak NpOQWIbHBIA y4eOHBIH MPEeIMET MPH OCBOCHHH MPOdeccHH
texanueckoro npoduns 43.01.02 Ilapukmaxep B oO0beme 480 wacoB (M3 HUX o00s3aTeNbHAS
ayautopHas B o0beme — 320 yacoB, camocTosTeNbHasA paboTa — 160 gacoB).

OO01mue ey U3y4eHUus MaTEMATHKHU PEaTn3yI0TCs B UeThIPEX HAIIPABJICHUSX

1) obmice mpeacraBiacHue 00 UAEAX U METOAaX MATCMATHKH;

2) MHTEJUICKTYaIbHOE Pa3BUTHE;

3) oBnazieHue HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSAMH U YMECHUSIMU;

4) BocmuTaTEIbHOE BO3/ICHCTBHUE.

[Mpodwmmzanus neneid MaTeMaTH4eckoro o0pa3oBaHusl OTpakaeTcsi Ha BEIOOPE MPHOPHUTETOB
B OpraHu3anud y4eOHOW NeATeNbHOCTH oOOydarommxcs. Jlas TEeXHHYeCKOro mpoQuis
poeCCHOHATILHOTO 00pa30BaHMs BHIOOP IIEJICH CMemaeTcs B MParMaTU4ecKOM HalpaBJICHUH,
MPeyCMAaTPUBAIONIEM YCHIICHUE W PACHIMPEHHE MPHUKIIATHOTO XapaKTepa M3y4yeHUs MaTEeMaTHKH,
NPEUMYIICCTBEHHOW OPUEHTAIMH Ha aJITOPUTMHUYECKUI CTHIIb TIO3HABATEIILHOM JCSITEIbHOCTH.

W3yueHne mareMaTWKu Kak NpodUiIbHON 00meo0pa3oBaTenpHON y4eOHOTO TpeaMeTa,
YUUTBIBAIONICH crienn(uKy ocBauBaeMbIx oOyuarorumucs npodeccuii CI10, obecrnieunBaercs:

— BBIOOPOM Pa3IMYHBIX MOJIXO0JIOB K BBEJICHUIO OCHOBHBIX TIOHSATHI;

— QopmupoBaHWEM CHCTEMBI y4eOHBIX 3afaHuii, oOecrmeuuBaromux dHPeKTUBHOE
OCYILIECTBIICHUE BEIOPAHHBIX IICJIEBBIX YCTAHOBOK;

— o0oraieHrueM CIeKTpa CTUIICH yIeOHOU NesSTeIbHOCTH 32 CUET COTIIACOBAHUS C BETYIIHMH
JESTSIIbHOCTHBIMU XapaKTEPUCTUKAMHE BBIOPAHHOM Mpodeccuu.

[MpodwibHas cocTaBisolias OTpa)kaeTcsi B TPEOOBAHUSAX K MOJATOTOBKE OOYYarOIIUXCS B
YaCTH:

— oO0miell cUCTEeMBbl 3HAHUU: COJlep)KATEIbHBIE MPUMEPHl UCIOJIb30BAHUS MATEMAaTHYCCKHX
ujiell ¥ METOJIOB B TPO(ECCUOHATILHOM JICATEIIbHOCTH;

— YMEHWIl: pa3udre B YpOBHE TPEOOBAHHM K CIIO)KHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

— MPaKTUYECKOTO HWCIOJB30BaHUS TPUOOPETCHHBIX 3HAHWA W YMCHHM: WHIUBUAYATHHOTO
y4e0HOr0 OmbITa B IMOCTPOCHHHM MATEMATHUSCKHUX MOJENCH, BBITIOJHEHUH HCCIICIOBATEIIbCKIX
MPOEKTOB.

TakuM oOpa3oM, peanu3anusi CoACpXaHUS Y4eOHOTO TMpeaAMeTa OpPUEHTUPYET Ha
MPUOPHUTETHYIO POJIb MPOLIECCYabHBIX XapaKTEPUCTUK Y4eOHOUM paboThl, 3aBUCSIINUX OT MPOpUIs
npoecCHOHATLHOTO  00pa3oBaHUs, IIOJIYYCHUS OIBITA  HWCIOJNB30BAaHUS ~MAaTEMaTUKH B
COJIEp)KATENbHBIX U MPO(EeCCHOHANBFHO 3HAYMMBIX CHUTYallUAX [0 CPaBHEHHIO C (HOpMaibHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapPaKTEPUCTUKAMU OOYICHUS.

Cogepxanue ydeOHOro mpeameTra pa3paboTaHO B COOTBETCTBUM C  OCHOBHBIMHU
COJIePKATEIHPHBIMU JIMHUSMH O0YYCeHUS MaTeMaTHKE:

— anreOpanueckas JTUHUS, BKIIOYAIOIIAs CUCTEMATH3allMI0 CBEICHHUI O YHClaX; M3ydyeHUe
HOBBIX U 0000IIEHHE paHee M3YyUYEHHBIX omepaiuii (BO3BEJACHHE B CTENEHb, W3BICUCHHE KOPHS,
norapuMUpOBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC ¥ OOpaTHBIE K HUM); U3YYCHHE HOBBIX
BUJIOB UHUCIIOBBIX BBIpQXKCHHH U (OPMYI; COBEPUICHCTBOBAHHE MPAKTUYECKMX HABBIKOB U
BBIUMCITUTEILHON KYJIBTYPHI, pPAcCIIMPEHUE M COBEPIICHCTBOBAHWE aJIreOpanvecKkoro armmapara,
c()OPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0O MaTeMaTHYeCKHX U
MIPHUKJTATHBIX 337149,

— TeopeTUKO-(yHKIIMOHATbHAS JIMHHS, BKIIOYAIONIas CUCTEMATH3aIlMI0 U pacIIMpeHUe
CBeZIcHH O (YHKIUSIX, COBEPIICHCTBOBAHUE Tpa)UuecKUX YMEHHId; 3HAKOMCTBO C OCHOBHBIMHU
UACSIMH W METOJaMH MAaTEeMaTHYeCKOrO aHajiu3a B O00beMe, IO3BOJISIONIEM HCCIIeI0BATh
JJIeMEHTapHble (QYHKIIMM W pelarh MNPOCTEHINe TeoMeTpuuecKkue, (QU3NdecKue U Apyrue
MIPHUKJTATHBIC 33]1a9H;

— JIMHUS YpaBHEHWN ¥ HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOSCHUM U HCCIEIOBAHUU
MaTEeMaTHYECKUX MOJICTICH, TMepeceKaromasics ¢ anreOpandeckoidl U TeopeTHUKO-(YHKITMOHATLHOM



JUHUSMH W BKJIIOYAIONIAs PA3BUTHE W COBEPIICHCTBOBAHUE TEXHUKH alreOpandecKux
npeoOpa3oBaHMi ISl pelieHUs YpPaBHEHHI, HEPABEHCTB U CUCTEM; (DOPMUPOBAHHE CIOCOOHOCTH
CTPOUTH U UCCIIEIOBATH MPOCTEHUIINE MATEMAaTUYECKUE MOJCIIU MPU PEUICHUU NMPUKIAJAHBIX 3aad4,
3a]1a4 U3 CMEXHBIX U CIIEUUATbHBIX TUCIUILINH;

— TeOMEeTpHUYecKasl JIMHUS, BKIIOYAIONAs HArJsiHbIe MPEJACTABICHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydyeHue UX CBOUCTB, (POPMUPOBAHHUE U PA3BUTHE NMPOCTPAHCTBEHHOI'O BOOOPAKEHUS,
pa3BUTHE CIOCOOOB T€OMETPUUYECKUX H3MEPECHUN, KOOPJAMHATHOTO M BEKTOPHOTO METOJNOB JJIs
pelleHnss MaTeMaTUYECKUX U MPUKJIAIHBIX 33/1a4;

— CTOXaCTUYeCKas JIMHUS, OCHOBaHHAs Ha pPa3BUTUM KOMOMHATOPHBIX  yYMEHUH,
MPEICTABJICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEro MUpa.

Uzyuenue o6meoOpa3zoBaTeibHOll  yueOHOro mpeamera «MaTemaTHka» 3aBepIAeTCs
MOJIBEJICHUEM HTOTOB B (hOpME DK3aMEHA B paMKaX MPOMEKYTOUYHOH aTTeCTallii OO0y4Yaronuxcs B
npornecce ocBoeHusst ocHoBHoW OIIOIT CIIO ¢ mosmydeHueMm cpeaHero ooOmero oOpa3oBaHUS
(TITIKPC).

B pasnene nporpammel «Cojiep:kanue yueOHOro MmpeiMeTa» KypCHBOM BBIJENIEH MaTepHal,
KOTOPBIN MTPH U3YUCHUH MATEMATUKH KOHTPOJIIO HE TOJICIKHUT.

1.2.MecTo y4eOHOr0 NpeaMeTa B Y4eOHOM ILIaHE.

VYueOHblli mnpenmer «MaremaTtuka» ABISETCS  y4eOHBIM HPEAMETOM  00s3aTesIbHOM
npeaMetHoit obnactu «Maremaruka u nHGpopmaruka» OI'OC cpeanero obmero oOpa3oBaHusl.

B mpogeccronanbHbpIx 00pa3oBaTeIbHBIX OpraHU3alUAX, peaU3yIOIUX 00pa3oBaTelIbHYIO
nporpaMmmy cpeaHero oomero oopazosanus B npenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
obmiero oOpa3oBaHus, y4eOHbIH mnpenmMer «MaTeMmaTuka» HM3ydaercss B 001eo0pa3oBaTeIbHOM
nukie ydeobnoro rana OITOIT CIIO nHa 6a3e ocHOBHOTO 00IIero oOpa3oBaHHS C MOJyYEeHUEM
cpeanero obirero oopazosanus (ITITKPC).

B yuebnbix mmanax [IIIKPC y4eOHnblil nmpenmer «Maremaruka» BXOAMT B COCTaB OOIIMX
00111€00pa30BaTENIbHBIX YYEOHBIX IUCHMIUIMH, (DOPMUPYEMBIX M3 00s3aTeNbHBIX IPEIMETHBIX
obnacreit ®I'OC cpeanero obuiero odpazosanusi, st npopeccun 43.01.02 [Mapuxkmaxep.

1.3.Pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NIpeAMeTa.

OcBoenue cojaepkanusi ydeOHOTO mnpeamera «MaTemaTukay OOECIeYMBaeT TOCTHXKCHHUE
CTYAECHTaMH CJIEIYIOLINX PE3yIbTaTOB:

JAUYHOCIHBIX:

-c(hOPMUPOBAHHOCTb TPEJICTABIECHUI O MaTeMaTHKe KakK YHHMBEPCAJIbHOM S3bIKE HayKH,
CpeACTBE MOJICITMPOBAHMS SIBIICHHUI U MPOLIECCOB, HIESX U METO/IaX MAaTEeMaTHKH;

-MIOHMMaHUEe  3HAYUMOCTHM  MaTeMaTMKH Ul  HAy4YHO-TEXHHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKE KaK K YacTH OOIIEUeIOBEYECKON KyIbTYPHI Yepe3
3HAKOMCTBO C UCTOPHEN Pa3BUTHS MaTEMaTHKH, SBOJIIOIIMEH MaTeMaTHUYECKUX HJIeH;

-pa3BUTHE JIOTHUECKOTO MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOPa)KEHUs, aIrOpUTMHUYECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HE0OX0IMMOM i OyAyiieil npodeccrnoHalbHON
JeSITeIbHOCTH, AJIS IPOJIODKEHUS 00pa30BaHMs U caMO0Opa30BaHNUs;

-OBJIaJICHHNEC MaTEeMAaTHYCCKUMH 3HAHUSAMH M YMEHHSIMH, HEOOXOAMMBIMH B TOBCEIHEBHOM
XKHU3HH, JJI  OCBOEHHS CMEXHBIX  €CTECTBEHHO-HAy4YHBIX TMPEAMETOB U  IPEIMETOB
MpoECCHOHAIBHOTO IMKJIA, JUIsl TIOJYYeHHs O0Opa3oBaHUs B 00JIACTAX, HE TPeOYHOMIHMX
yriIyOJeHHON MaTeMaTUu4ecKoi MOArOTOBKY;

-TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa30BaHHWIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATEIbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHIO
yCHENTHON MPo¢eCCHOHATBHOU U 00IIIECTBEHHOM JeATETbHOCTH;

-TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSITENIbHOM TBOPYECKOH M  OTBETCTBEHHOM
NeSITeTTbHOCTH;

-TOTOBHOCTb K  KOJUIEKTUBHOW  paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAaMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJE3HOM, y4eOHO-MCCIeA0BaTENbCKOM, MPOSKTHOW MU JIPYrHX
BUJAX JIEATEIILHOCTH;



-OTHOIIEHUE K MPO(ECCHOHANBHON AEATEIBHOCTH KaK BO3MOXHOCTH YYacTHSl B pEIICHUHU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHAIIBHBIX MTPOOIIEM;

MemanpeomMemHnbix:

-YyMEHHE CaMOCTOATEIBHO ONPEACHATh LU JAEATEIbHOCTH M COCTaBIATH  IUIAHBI
JESTEIIbBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBIATh,  KOHTPOJIMPOBaTb U KOPPEKTUPOBAThH
JEATEIIBHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKCHUS IOCTABICHHBIX LENEH U
peann3alyiy IIaHOB JESITEIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUHU B PA3JINYHBIX CUTYaLMSIX;

-yMEHHE NPOAYKTMBHO OOIIATbCSI M B3aMMOJCHCTBOBaTb B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATH TMO3ULUHN JPYTUX YYACTHHUKOB JIEATENBHOCTH, YPPEKTUBHO pa3pemaTh
KOH(JIUKTHI,

-BJIQ/ICHUE HABBIKAMHM  TI03HABATEIIbHOW, y4eOHO-HMCCIIEIOBATENLCKOM M NMPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMU pa3peleHust pooiiem;

-CIIOCOOHOCTh ¥ TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PEIICHHS MPAKTUYECKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IIO3HAHNUS;

-TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOH HWH(POPMAMOHHO-TIO3HABATEILHON
NeSITeIbHOCTH, BKJIIOYash yYMEHUE OPHEHTHUPOBATbCS B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAIUH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETHPOBATh HWHPOPMALHIO, TIOJIYY4aeMyl0 W3 Pa3IMYHBIX
HCTOYHUKOB;

-BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTMYHO M TOYHO M3J1araTb CBOIO TOYKY
3peHus, UCIIOJIb30BATh aJJCKBATHBIE A3BIKOBBIE CPEICTBA;

-BJIa/ICHUE HABBIKAMH [TO3HABATEIHHON pedIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUIA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB M OCHOBAHMM, I'DAHULl CBOETO 3HAHMS M HE3HAHMI,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEICTB JJIS UX JOCTUKEHHUS.

npeomemmuuoix:

-c)OPMHUPOBAHHOCTh MPEJICTABICHUN O HEOOXOJUMOCTH JO0KA3aTeNbCTB MpU OOOCHOBAHUU
MaTEMAaTUYECKUX YTBEPKIECHUHN U POJIM aKCUOMATUKH B IIPOBEJICHUU IE€yKTUBHBIX PacCyKICHUM;

-c)OpPMUPOBAHHOCTh MOHATUHHOIO ammapara M0 OCHOBHBIM pa3zejlaM Kypca MaTeMaTHKWU;

3HaHUIl OCHOBHBIX T€OpeM, (POPMyNl U yMEHHUS UX MPUMEHATh; YMEHHUS JI0Ka3bIBaTh TEOPEMBI

Y HaXOJMUTh HECTaHJAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

-c(hOpMUPOBAaHHOCTH ~ YMEHUH  MOJENUpOBaTh  pealbHblE  CHUTyallUH, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MTOJIYYEHHBIH PE3ybTaT;

-c(hopMUPOBAHHOCTH MPEJICTABICHUH 00 OCHOBHBIX MOHATHUAX MAaTEMaTHYECKOTo aHAIW3a U
UX CBOMICTBax, BJAJCHHE YMEHHEM XapaKTepu30BaTh IOBeJeHHE (YHKIUH, HCIOJIb30BaHUE
MIOJIyYEHHBIX 3HAHUH JJIs ONIMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

-BJIaJICHUE YMEHMSIMH COCTaBJIEHUS BEPOSITHOCTHBIX MOJENEed IO YCIOBHMIO 3aladd u
BBIYUCIICHUsS] BEPOSATHOCTU HACTYIJICHUS COOBITUH, B TOM YHCIE C HpUMEHEHHEM (opMys
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEW; MCCIEAOBAaHUS CIy4YaillHBIX BEIMYUH
10 UX PacIpeENICHHUIO.

B cootBerctBun ¢ ®I'OC mno mpodeccun 43.01.02 Tlapukmaxep dopMmupyrOTCS 00IIHe
KOMIIETEHIINH
OK 1. [ToHumaTh CyIIHOCTh U COIMANIbHYIO 3HAYMMOCTh CBOEH Oyayieit mpodeccuu, MposiBIIATh K
HEl yCTOWYUBBIN UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, UCXO/IS U3 1IEJTH U CIIOCOOOB €€ IOCTHUKEHUS,
OIIPEAEIIEHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBath pabouyro CUTYaIHIO, OCYIIECTBIATh TEKYLIUI U UTOTOBBIM KOHTPOJIb,
OLIEHKY U KOPPEKIIMIO COOCTBEHHOM JIETETbHOCTH, HECTH OTBETCTBEHHOCTH 3 PE3yJbTaThl CBOCH
paboTHI.

OK 4. OcymiecTBiATh NOUCK HHPOPMALIUU, HEOOXO0AUMOMN 17151 2P PEKTUBHOTO BHITTOTHEHUS
npodeccuoHaNbHBIX 3aj1ay.

OK 5. Hcnonb30BaTh MHOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B MTPO(heCCHOHATbHON
JeSITENIbHOCTH.



OK 6. Paborats B komaHze, 3(p(GEKTUBHO OOIIATHCS C KOJUIETAMU, PYKOBOJCTBOM,

KITUEHTaMHM.
B coorBerctBun ¢ @I'OC obmiero cpeanero obpa3zoBaHus (OPMHUPYIOTCS YHUBEPCAIbHbIC
yaeOnbie aerctBus (YY]):
JIuynocTHbie YY /I KommynukaruBHbie YY /]
IInanupoBanue (ompeneneHue menu, GyHxuui
Y4aCTHUKOB, CIIOCOO0OB B3aMMOCHCTBHS).
Camoonpenesenue (MoTuBanus yueHus, | [loctanoBka  BompocoB (MHMLIMAaTUBHOE
dbopmupoBanue OCHOB IpaXJIaHCKOW | COTPYAHUYECTBO B TOMCKE U cbope
UJCHTUYHOCTU JIMYHOCTH). uH(popManum).
Cwmbiciioo0pa3oBanust  («kakoe  3HayeHue, | Paspemienne  KOH(JIMKTOB  (BBIABJICHHE,
CMBICI HUMEET Uil MEHS Yy4YEeHHEe», W YMETh | HACHTH(HKAUUA NpoOJIeMbl, MOUCK M OLEHKA
HAXOJHUTh OTBET HA HETO). aIbTEPHATUBHBIX croco0oB paspenieHus
HpaBcTBeHHO-ITHYECKOT0 OlleHMBAHMS | KOHQIUKTA, TPUHATHE pEIICHUS H  €ro
(oueHMBaHME  YCBAaMBAaEMOIO  COJEpKaHUS, | peaau3aius).
UCXOJS U3 COLUMAIBHBIX M  JIMYHOCTHBIX | YHpaBJieHUe NOBe/IeHueM napraépa
LEHHOCTEH, obOecleuynBaroliee JUYHOCTHBIN | TOUHOCTHIO  BBIPAXKATh  CBOM  MBICJIH
MOpaJIbHBIN BBIOOD). (KOHTpOJIb, KOpPEKIMs, OLEHKa JIeHCTBUI

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

ITo3znaBartenbHbIE YY |

PeryastuBubie YY J{

OO0uiey4edHbIE

- (hopmynupoBaHue MO3HABATEIHHON 1ENH;

- IOWUCK U BBIJEIICHNE HHPOPMALINH;

- 3HAKOBO-CUMBOJINYECKUE

- MOJICTTUPOBAHUE

Jlornyeckue

- aHauM3 C IeNbl0 BBUICTICHUS TPHU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJICHHE IIEJIOTO W3 YacTeH,
BOCTIOJIHSISI HEIOCTAIOIINE KOMIIOHEHTHI;

- BBIOOp OCHOBAaHMM W KPUTEPHEB IS
CpaBHEHU, cepualuy, KJaccupuKaluu
00BEKTOB;

- TOABEACHHE II0J IIOHSATHE, BEHIBEACHHC
CIIEACTBHIA;

-YCTaHOBJICHUE MPUYUHHO-CIIEACTBEHHBIX
CBsI3€H;

- IOCTPOCHHE JIOTUYECKOH 1IETIN PaCcCyKICHHIA;

- I0Ka3aTeIbCTBO;

- BBIJIBUKEHUE TUTIOTE3 U UX 0OOCHOBaHUE.
JleiicTBHUS MOCTAHOBKHU M PellieHUs NMpodieM:
- (hopmynHpoBaHue NPoOIEMBI;

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

Henenonaranue (moctaHoBKa y4eOHOU 3a1auu
HA OCHOBE COOTHECEHHUS TOro, UTO YyXKe
M3BECTHO M YCBOEHO YYAIIUMHUCS, U TOTO, YTO
emié HEM3BECTHO).

IInanupoBanue (onmpenenenue
MOCIIE0BATEIHLHOCTH MMPOMEKYTOUHBIX LEeH ¢
y4€TOM KOHEYHOI'O pe3yJIbTara; COCTaBJICHHE
TJIaHa ¥ TOCIIeI0BATEIbHOCTH JEHCTBUN).
IIporuo3upoBanue (mpenBoCXuIIEHNE
pe3ynpraTa M YpPOBHS  yYCBOEHHUS,  €rO
BPEMEHHBIX XapaKTEPUCTHUK).

Kontpoar (B ¢opme cauueHuss crnocoba
JNEHCTBUST W €ero pe3ylbraTa C 3aJlaHHBIM
ATAJIOHOM C LI€JbI0 OOHAPYXKEHHUS! OTKJIOHEHUM
Y OTJIMYUIN OT JTAlIOHA)

Koppexuus (BHECEHUE HEO0OXOIMMBIX
JOTIONTHEHUH W KOPPEKTUB B IUIaH M CIOCO0
JICUCTBHUSI B CJydae pacXOXKIEHUs JTaJoHa,
pEabHOTO ICUCTBUS U €0 MPOIYKTA).

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

BosieBasi camoperysinusi  (CIIOCOOHOCTh K
MOOWJIM3ALMU CHJI U DHEPTUH; CHOCOOHOCTh K
BOJICBOMY YCHJIMIO — K BBIOOpDY B CHTYyaluu
MOTHBAIIHOHHOTO KOH(IIMKTA U K MIPEOOICHUIO
MPENSITCTBUN).




COJAEP)KXAHME YYEBHOI'O ITPEJIMETA
BBenenne

MaremaTtuka B HayKe€, TCXHHUKE, 3KOHOMUKCE, HH(bOpMaL[I/IOHHBIX TCXHOJIOTUAX H HpaKTquCKOﬁ
ACATCIIBHOCTH. HGJII/I " 3ala4i U3Yy4YCHUSA MATCMATHUKU IIPU OCBOCHUH CIICHHUAJIBHOCTH CIIO.

AJITEBPA

Paszeutne mnoHATHs o wuyucne. llemble W panvoHanbHbIE 4Kcaa.  JlEMCTBUTENBHBIE YHCIHIA.
Ipubnuocennvie sviuucnenus. MoJynb uuciia U ero cBoicrBa. Pemienue 3agau Ha JBHXKEHUE U
COBMECTHYIO paboOTy, CMECH U CIUIaBbl C IIOMOULIbIO JIMHEWHBIX, KBaJpPaTHBIX M JpoOHO-
palMOHAIbHBIX YPABHEHUN U UX CUCTEM.

Komnnexcnvie yucna.

KopHu, crenenu u jgorapugmsl

Kopnu u cmenenu. KopHu HaTypajgbHOM CTeNeHHW M3 4YHCiIa U WX cBoictBa. CreneHu ¢
pauMOHAIbHBIMU TIOKa3aTeNs MM, MX CBOMCTBAa. CTENeHUW C ACHUCTBUTENBHBIMHU I1OKa3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NoKa3amenem.

Jozapugpm. Jlocapughm wuucna. OcHOBHOe JnorapudmMuyeckoe TOXKAECTBO. JlecsaTuunble u
HaTypaJibHble JJorapu@msl. [IpaBuna nelictuii ¢ orapupmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO.
Ilpeoopa3zosanue anzedpauueckux 8HIPANCEHUL. [Ipeo6pa3zoBanue palMOHANbHBIX,
UPPAIMOHATIBHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUIECKAX BHIPAKCHUH.

Ipakmuueckue 3anamus.

Apudmernueckue NeHCTBUS HaJl YUCIAMH, HAaXOXKIEHHE NMPHUOIMKEHHBIX 3HAYEHUH BEIMYUH U
MOTPENIHOCTEN BHIUHUCICHHUM (aOCOTIOTHON U OTHOCUTEIBHOW), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.
Beluncnienve u cpaBHEHHE KOpHEH. BbINoIHEHNE pacyeToB ¢ paJuKalaMH.

Pemienne wppanuoHanbHBIX ypaBHEHHH. HaxokieHue 3HAYeHUH CTENEeHEH C palrMoHaIbHBIMU
nokaszarensiMu. CpaBHeHue creneHed. IIpeoOpazoBaHMs BBIpOKEHHMH, COJAEpXKAIUX CTEHEeHH.
Pemenne nokasarenbHbIX ypaBHEHUMH.

Pemenue nmpukiagHelx 3a1a4.

Haxoxnenune 3HaueHuil jorapudma mno mnpous3BoJbHOMY OcHoBaHMIO. Ilepexon oT omHOrO
OCHOBaHMSA K Jpyromy. Bbeluncnenue u cpaBHeHue Jjorapu¢mos. JlorapudmupoBanue u
MIOTEHIMPOBAHUE BBIPAKEHUM.

[TpubnuKeHHble BBIUMCIEHUS M peIleHUs NPUKIATHBIX 3a7ad. PemieHue sorapudmuyeckux
ypaBHeHUH. ['paduyeckoe perieHne ypaBHEHHH.

OCHOBBLBI TPUTOHOMETPUHA
OcCHOBHBIC MOHATHSA

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

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

IIpeoOpa3oBaHus npocTeINX TPUTOHOMETPUYECKUX BbIPAKEHUH.

[IpeoOpazoBanre CyMMbl TPUTOHOMETPUYECKMX (PYHKIMIA B MPOU3BEAECHUE U TPOU3BEACHUS B
CYyMMY. Buipadicenue mpuzoHomempuieckux QyHKyull uepe3 maHeeHc 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 CHUMMETpUSl OTHOCHTEIBHO Hayajlla KOOpPAMHAT, CHUMMETpPUS OTHOCHTEIBHO MpsMOH Y=X,
pacTsKEHUE U CKAaTUE 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 APOOHO- TUHEMHON (YHKIIHI.
HenpepsbiBHbIE U epuoinveckrue GyHKIUH.

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

OO6patHbie TpuronoMerpuueckue ¢pyHkiuu. [Ipeodpasoanus rpapuka GyHKIUH.

["apmonmnueckue konebanus. [Ipuknaaneie 3agaun.

[ToxazarenbHble, TOrapupMUIECKe, TPUTOHOMETPUUYECKNUE YPAaBHEHUS U HepaseHCmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Ilocneoosamenvnocmu. CrnocoObl 3aJaHWsi W CBOMCTBA YHCJIOBBIX IOCJIEIOBATEIBHOCTEH.
Ilonsamue o npedene nocnedosamenvrnocmu. Cyujecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMUPOBaHHE TIOCIIEJOBATEIIbHOCTEH.
beckoneuyHo yObIBaroIIasi reoMeTpruecKas Mporpeccus u ee cymma.
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Ilpouseoonasn. llonsarue o mpou3BOAHON (DYHKIIMU, €€ TEOMETPHUSCKHH M (DU3MUYECKUN CMBICI.
VYpaBHeHHe KacaTenbHOM K rpaduxy ¢yHkiuu. [IponsBogHble CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yacTHble. [IpOM3BOAHBIE OCHOBHBIX O3JIEMEHTapHbIX (QyHKUMK. IIpuMeHeHue NPOU3BOJHON K
HCCIICAOBaHNIO (DYHKIMH W TIOCTPOCHUIO TpaguKoB. [Ipouszsoouvie obpamuou QyHKyuu u
KOMNO3Uyuu QhyHKyuu.

[Ipumepsl UCNOJIB30BAaHUS TPOU3BOAHON JJII HAXOXKACHUS HAWIYYIIEro peuIeHUs B MPUKIIAIHBIX
3a/1a4ax.

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

IlepBooOpa3nass u wuHTerpaJ. IIpumMeHeHue onpeneNeHHOro HMHTErpaja Uil HaXO0XJICHUS
Iomaan KpuBoiuHelHo! Tpaneruu. @opmyna Herotona—IJleiitonuna. [Ipumepsl nmpumeHeHus
UHTErpasa B (U3MKe U TeOMETPHUH.

Ilpakmuueckue 3anamus.

UucnoBas MoOCIE10BAaTENIBHOCTD, CIIOCOOBI €€ 3aaHMsl, BIYMCIECHUS YJIEHOB [10CJIE0BATEIbHOCTH.
[Ipenen nocnenoBarensHOCTU. beckoHeUHO yOBIBaroIIasi reOMETpHUECcKas POrpeccusl.
IIpon3BogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOmem Bume. IlpaBuia u Gopmynsl nuddepennupoBanus, Tadbnuna
MIPOU3BOIHBIX JIEMEHTAPHBIX (PYHKIUH.

HccnenoBanre (yHKIMH C MOMOIIBI0 MPOU3BOAHON. HaxoxneHne HanOOINIbIIEro, HAUMEHBIIETO
3HAUCHUS U SKCTPEMATBHBIX 3HAUCHUHN ()yHKITHH.

WNurerpan u mnepBoobOpazHas. Teopema Hprorona—Jlelionuna. IlpumeHeHne wuHTErpaga K
BBIYMCIICHUIO (PU3NICCKUX BEITUYHH U TUTOIIA ICH.

YPABHEHUSA U HEPABEHCTBA
Ypaenenusa u cucmemvr ypagnenuii. PanyonanbHbIC, UPpPALMOHAIBHBIC, IIOKA3aTEIIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUSA U CUCTEMBI.
PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MPHUEMBI MX DPEUIeHUs (Pa3oKEHHE HAa MHOXKUTENH, BBEJIEHHE HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKA, TpadUueCcKuii METO).
Hepagencmea. PannonanbHble, HppalMOHAIbHBIE, ITOKA3aTEIbHBIE W  MPUCOHOMEMPUYECKUe
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.
Hcnonvzoseanue ceoiicme u zpagukoe ynKyuili npu peuieHuu ypasuenuil u Hepagencme. Meron
uHTepBanoB. M300pakeHre Ha KOOpPJMHATHOM IJIOCKOCTH MHOXECTBAa 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.
WuTepnperanys pe3yiapTaTa, y4eT peaJbHbIX OTPAHUYEHUMN.

Ilpakmuueckue 3anamus.

Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUH. [Ipeobpa3zoBanue ypaBHeHHI. OCHOBHBIE TPUEMBI
pelieHus ypaBHeHMi. Pelienre cucreM ypaBHEHHMN.

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

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN

JJIeMEeHTbI KOMOMHATOPUKH
OcHOBHBIE TOHATUS KOMOMHATOPWKHU. 3aJaydl Ha MOJCYET 4YMCIAa pa3MELICHHH, MepecTaHOBOK,
coueTtanuil. Pemenue 3aia4 Ha nepeOop BapHaHTOB.
®opmyna 6unoma Hetotona. ColicTBa OMHOMUHANBHBIX KO3 duienTos. Tpeyroasuuk [Tackans.
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JJieMeHThI TEOPUH BEPOSITHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHUE BEPOSTHOCTCH.
Ilonamue o Hezasucumocmu cobvimuil. J{uckpemuas CHyYauHas BelUYUHA, 3AKOH ee
pacnpeoenenusi. Hucnogvlie xapakxmepucmuku OUCKPEemHOU CAyuanHou eeiuyunsl. Ilowsamue o
3aKoHe OONbUIUX Yucel.

JJ1eMeHThI MATEMATHYECKOH CTATHCTHKH
[TpencraBnenne NaHHBIX (TAOIUIBI, TUATPAMMBI, TPAQUKHN), 2eHEPAIbHASL 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 Ilackans. Ilpuknagnsie 3agaun.
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 PaCIOJIOKEHUS NMPAMBIX. YTOI MEXIY NpAMBIMUA. B3auMHOE paclosoxeHue
IPSAMBIX M IUIOCKOCTEH. IlepneHaukynsp ¥ HakJIOHHAas K IUIOCKOCTH. YTOJ MEXAYy NpsSMOM U
IIJIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIIOJIOKEHHM MPSAMOM M IUIOCKOCTU. Teopema o Tpex
MEPIEHAUKYIISPAX.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHANKYIIAPHBIX 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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[IpencraBieHne O MPaBUIBHBIX MHOTOTPAHHUKAX (TeTpadape, KyOe, OKTajdJape, 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. KacarenpHast miaockocTsb K chepe.

HN3mepeHusi B reoMeTpuu
O0nem u ero usmepenue. HTerpanbHas popMyna oobema.
®opmynel 00beMa KyOa, MPSMOYTOJIBHOTO Mapalljielienuieaa, MPU3Mbl, OUauHApa. DopMyIibl
o0beMa ITMpaMHJIbI U KOHYCA.
Dopmynbl TUIOMIAIA TTOBEPXHOCTEH HUIMHApPAa U KoHyca. DopMynbl oObeMa Imapa W TUIOIIAIU
chepsl.
[Tomo6ue Ten. OTHOMIEHUS TIOMIACH MMOBEPXHOCTEH U 00BEMOB MO00HBIX TEIl.
Ipaxmuueckue 3ansamusi.
Paznuunbie BHIIBI MHOTOTpaHHUKOB. X m3o0pakenus. CeueHus, pa3BEpTKH MHOTOTPAHHHUKOB.
[Tnomanp moBepxHOCTH. Buasl cummerpuil B mpocTpaHcTBe. CHUMMETpHs Tell BpaIICHUS U
MHOTOTPaHHHUKOB. Brrauciienue miomasieii 1 00beMoB.

KOOPIUHATDBI U BEKTOPDBI

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

BexTopel. Monyinp BekTopa. PaBeHCTBO BeKkTOpoB. Cii0K€HHE BEKTOPOB. Y MHOXKEHUE BEKTOpPA 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 IIPUKIIAIHBIX 3a1a4.

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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[TonsiTue muddepeHimana u ero NPUIOKEHHS.
CxeMbl NOBTOPHBIX UCTIBITAHUN bepHysu.
HccenenoBanue ypaBHEHH U HEPABEHCTB C IIaPAMETPOM.

2.1Koan4yecTBO 4aCOB Ha OCBOEHHE POrPaMMBbI Y4eOHOT0 NpeaMeTa

[Ipodeccuss  CIIO  43.01.02 Ilapukmaxep  SBISICTCS  TEXHUYECKHM  NpoduiIemM
po(ecCHOHATLHOTO 00pa30BaHUs.

[Tpu peanuzauuu comepxanus odmeoOpa3zoBaTenbHO yuedHoro mpenmera «Martematukay B
npeJienax OCBOSHUS MPOrpaMMBbI MOATOTOBKH KBATH(DHUIIMPOBAHHBIX pabounx mpodeccHoHaAITBHOTO
o0Opa3oBaHus yueOHasi Harpy3ka oOy4aromuXcsl COCTABIISIET:

Bun yuyeOHo# padoThI 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
[TpomexyTouHas aTTecTanus 6 popme IK3ameHa
2.2. TemaTnuyeckoe NJIAHUPOBAHNE
Bup y4eOHoii padoThI KoanyecTBO 4acoB
Aynurtopusle 3auaTus. Conep:kanue o0y4eHus

Beenenue 4
Pa3zBuTHe NMOHATHS O YHCIIE 14
KopHu, cTenieHu u jgorapudmbl 34
[TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 26
KomOunaTopuka 18
KoopauHaTsl 1 BEKTOPBI 24
OCHOBBI TPUTOHOMETPUHU 40
DyHKIUN 1 TpaduKu 26
MHOTOrpaHHHUKH U KPYTJIbIE TeJa 34
Hauana maTemaTH4eCcKOro aHaanza 34
HTEerpal u ero NpuMeHeHNe 20
DJIeMEHTBI TEOPUU BEPOSITHOCTEH U MaTeMaTUYECKON CTaTUCTUKU 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
Martemartuka B HayKe, TEXHUKE, JKOHOMUKE,
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 uncna 2 2
17-18 CpaBHEHUE YUCIIOBBIX BBIPAXKEHUH 5 5 1
IIpoBepounasi padora Nel
Pazoen 2. Kopuu, cmenenu, nozapughmol 34 26
19-20 Hcropuueckoe BBEACHUE. 2 2
Kopens n-it crenenn. CBOICTBA paiuKaioB
21-22 Hpeo6pa30vBaHHe anredpanvecKux 2 2
BBIpKEHUI
CreneHb ¢ IEHCTBUTEIBHBIM ITOKA3aTEIIEM.
23-24 . " 2 2
CBoiicTBa cTeneHei
IlpakTuyeckoe 3anaTue 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 3ansaTHEe N3
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 3ansaTHe Ned

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. Ilpamvie u naockocmu 6 npocmpancmee 26 12
OCHOBHBIE TIOHSTHSI CTEPEOMETPHH.
53-54 BsanmMHoe pacrionoxeHue mpsiMbIX B 2 3
IPOCTPAHCTBE
55-56 [TapanmnenbHOCTb MPSIMOM U TUIOCKOCTH 2 3
IIpakTuyeckoe 3anaTHe NeS
Pemienue 3a1a4 Ha MPUMEHEHUE aKCHOM
57-58 CTEPEOMETPHUH, NAPAILICILHOCTh MPSIMOU U 2 2 3
TUIOCKOCTH
B3aumHoe pacnonoxeHue npsiMbIX B
59-60 npoctpancTBe. Haxoxnenue 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 MEePIEeHANKYISIPHOCTh 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
CamocrositeibHas 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 3ansaTHEe Ne6
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
CamocrositeibHas 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 3ansaTue Ne7
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
IpakTnyeckoe 3ansitue Ne§
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
ITpakTnyeckoe 3ansaTue Ne9
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
IIpakTHyeckoe 3ansaTHe Nel(
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 3ansaTHe 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
IIpakTnyeckoe 3ansitue Nel2
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
CamocrositesibHas padora Ne4, 16 yac.
Pazoen 7. DyHkuuu v rpapukn 26 10
IIpuMepsl 3aBUCUMOCTEN MEXIY
161-162 | mepeMEHHBIMH B PEaJIbHBIX MPOIECcax U3 2 1
CMEXHBIX NPEIMETOB
IIpakTnyeckoe 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 GyHKIHH. 2 2 1
169-170 Oo6patnas ¢yukmus. ['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 (DYHKIIMI NP peLIEHUH 5 5 5
yYpaBHEHMI U HEPABEHCTB
177-178 [IpencraBieHne YNCIOBBIX TaHHBIX 2 1
KonTposbHnas padora Nel
CaMOCTOHTTﬂLHaﬂ pabora NeS§, 16 uac.
11 KYPC, |1l cemecTp 70 48
Pazoen 7. Dynxkuuu u rpapukn 8 8
IIpakTnyeckoe 3ansitue Nel4
HenpepoiBHbIe 1 Teproanyeckre 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. Pemenune 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 3anaTHe NelS
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 MeHenas yist TeTpadapa 2 2 2
25-26 CHUMMeTpHs IPOCTPAHCTBEHHBIX TEJ 2 2
O00011EeHME 110 TEME
27-28 IIpoBepounasi padoraNe7 2 2 2
CamocrositesbHasi padora Ne6, 8 uac.
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[HLIe OCHOBHBIX 3JIEMEHTapHbIX 9 3
byHKUIMMA
IIpakTnyeckoe 3ansitue Nel6
35-36 Brraucnenune MPOHM3BOIHBIX SJIEMCHTAPHBIX 1 9 9 5
CIIOKHBIX (PYHKIIMA
37-38 ["'eomMeTpHUYEeCKHiA CMBICI TPOU3BOIHOM 2 2
39-40 Pemenune 3311 Ha HAXOXK/ICHUC YpaBHEHHUS 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 3ansaTue Nel7
47-48 Bropas MPOM3BO/IHAS, €€ TCOMETPUHECKHH 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 HAaMMEHBIIETO 9 9 2
3HaYeHUS] PYHKIINH
IIpakTHyeckoe 3anaTHe Nel§
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 O0600611eHne MaTepHana 1o pasaeny 5 5 5
IIpoBepounasi padora Ne§
CamocrositeibHas 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
IIpakTnueckoe 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
IIpakTnueckoe 3ansitue Ne2(
[TpuMeHeHue orpeIeIeHHOT0 HHTErpaia s
71-72 HaXO0JKJICHHUS IJIOIIAIA KPUBOJIUHEHHOMN 2 2
Tpaneuuu
73-74 Haxoxaenue miomany Gurypsl ¢ IOMOIIBIO 9 9
UHTErpaia
75.76 Haxoxnenne riomaay GUrypsl ¢ HOMOIIBIO 9 2
MHTErpaia
27-78 Brraucnenue paboThl, mepeMenienus, 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 yac.
Pazoen 11. I3mepenusi B reoMeTpHHU 14 12
[TonsTre momaau u o0bemMa, UX CBOKCTBA.
83-84 ®dopmysl 00beMa U TUIOMAIN ITOBEPXHOCTH 2
MHOTOTPaHHUKOB
IIpakTuyeckoe 3ansiTue Ne21
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 3ansaTHe No22
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
IIpakTnyeckoe 3ansitue No23
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
CamocrositesbHasi padora Nell, 8 yac.
Pazoen 13. YpaBHeHHsI U HEPABEHCTBA 28 24
IIpakTHyeckoe 3ansaTHe No24
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
IIpakTnyeckoe 3ansitue No25
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 3anaTHe No26
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 | 160 |

Jlns  XapakTepUCTUKM YPOBHS OCBOEHHS Yy4eOHOro Mmarepuajia HCIOJIb3YIOTCA CIEAYIolue
0003HauEHUS:

1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee N3YUYE€HHBIX 00BEKTOB, CBOMCTB);

2 — PpENnpoAyKTUBHBIA (BBINOJIHEHUE JEATEIBHOCTH IO 00pa3ly, HMHCTPYKIUH WIH TOJ
PYKOBOJCTBOM)

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

OBYYAIOILMXCS

Conepxanue
o0y4eHust

XapakTepHCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTYCHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeaenue

O3HaKOMJIEHHUE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHYECKOM JIeATEIbHOCTH.
O3HakoMJIEHHE € UEISIMH U 33JJa4aMU U3YYeHHsI MaTeMaTHUKU TIPU
ocBoeHuu npodeccuit CI1O u cnenmnansuocteit CITO

AJITEBPA

PasBurne
MOHATHSA O
qucjie

Beimonnenune apudMeTnueckux JecTBUI HAJl YUCTIAMH, COYeTast

YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxnenue npubamKeHHbIX 3HAYeHUH BEJIMYMH U TTOTPELTHOCTEH
BbIUUCIICHUH (a0COIOTHOM M OTHOCUTENBHOM); CPAaBHEHHE YMCIIOBBIX
BBIPAKCHU.

Haxosxnenne ommOOoK B MpeoOpa30BaHMUAX M BEIYUCICHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTrPaMMbl)

Kophu,
CTeNeHH,
Jorapu(pmbl

O3HakoMJIEHUE C OHIATHEM KOPHSI N-U CTENEHU, CBOMCTBAMU PaJIMKaJIOB U
IIpaBUJIaMU CPABHEHUSI KOPHEH.

@opMyJIMPOBAHUE ONPEACICHUS KOPHS U CBOKMCTB KOpHEW. Brruncienue u
CpaBHEHHUE KOpPHEH, BBIIIOJHEHUE IPUKUJIKK 3HAYEHUSI KOPHSI.
[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKALINX
panukaibl. BelonHeHue pacyeToB 1o popmysam, coaepxKaiium
pauKaibl, OCYIIECTBIISIsI HEOOXOAUMBbIE MOJICTAHOBKHU M NIPe0Opa30BaHMUs.
OmnpeneneHne paBHOCUIBHOCTH BBIPAXEHUH € panukanamu. Pemenne
MPPALMOHAJIBHBIX YPAaBHEHUM.

O3HaKOMJIEHHE C TOHSITHEM CTEIIEHH C JEHCTBUTENbHBIM IT0Ka3aTeeM.
HaxoxneHue 3HaueHH cTeneHu, UCI0JIb3ys TPU HEOOXO0IMMOCTH
WHCTPYMEHTAIIBHBIE CPEJICTBA. 3alIMChIBAHNE KOPHS N-I CTENIEHU B BUJE
CTENEHU ¢ APOOHBIM MOKa3aTesleM U HA000pOT.

@opMyJIMPOBAaHUE CBOMCTB CTEIEHEN. Briunciaenue crenexen ¢
palOHAIbHBIM [10KA3aTENIEM, BBIIIOJTHEHUE IIPUKUIKYA 3HAYCHUS CTCIICHU,
CpaBHEHUE CTETICHEN.

[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEPIKALIIX
CTEINEHN, IPUMEHSS CBOMCTBA. PelleHne mokasaTenbHbIX YpaBHEHUM.
O3HakoMJIEHUE C IPUMEHEHUEM KOPHEHN U CTETIEHEN NPY BBIYMCICHUN
CpPEIHMX, JEJICHUH OTPE3Ka B «30JI0TOM CEUEHUN». Penienne npukiaaHbix
3a/1a4 Ha CJIOXKHBIE IIPOLICHTBI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

Brmonnenue npeoOpa3oBaHuii BeIpaKEHUH, MpUMeHeHHe Gpopmy,
CBSI3aHHBIX CO CBOMCTBAaMHU CTETICHEH U Jorapru(hMOB.
Ornpepenenne 00J1aCTH JOMYCTUMBIX 3HAUYEHUHN JTOrapru(PMUIECKOTO
BbIpaxkeHUs. Pemienue norapupmMuueckux ypaBHEHUN

OCHOBbI
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I/I3yquHe paauaHHOro MCTOoAa USMECPCHUS YIJIOB BpallICHUSA U UX

OcHoBHBIE . .
ON— CBSI3U C IrpagycHoi Mepoii. M300paxkeHue yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIOKECHUEM.
dopmynupoBaHHE ONPEIEICHUI TPUTOHOMETPHUIECKUX (DYHKIHHA 1151
YIJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA U
00BsICHEHUE UX B3aUMOCBS3H
Ocnosnele [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JUISl BBIYHCIICHUS
Tpuro- 3HAYEeHUH TPUTOHOMETPHUECKUX (PYHKIMH IO OJHON M3 HUX
HOMETPHYECKHE
IIpeoOpa3zoBa- N3yueHrie OCHOBHBIX (POPMYJ1 TPUTOHOMETPUU: (POPMYJIBI CII0KEHUS,
HUS yIIBOCHHUS, IPE0OPa30BaHMsI CyMMbI TPUTOHOMETPHYECKUX (DYHKITHIA B
npocTreimmnx IIPOU3BENICHUE U NIPOU3BEICHNS B CYMMY U IPUMEHEHHE IIPU BBIYMCIICHUN
TPUTOHOMETPHY SHAYCHUA TPUT'OHOMETPHUICCKOI'O BBIPAKCHUA U YIIPOUICHUA €TO0.
ec-KUX O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
BBIPAKEHHii OKPY)KHOCTH ¥ IPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHUS
. Pemenue nmo gpopmynam u TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIITHX
Hpocreiinme TPUTOHOMETPUUYECKUX ypaBHEHUH. [IpuMeHeHne oO1x METO10B pelieHus
TPUTOHOMETPM | vy pHenuit (pUBEICHHE K THHEHHOMY, KBaJIPATHOMY, METOJ PA3II0KEHHUS
H-Heckue Ha MHOKUTEJIU, 3aMEHbI IEPEMEHHOMN ) ITPU PELICHUH TPUTOHOMETPUYECKUX
YPABHCHUS H YpaBHEHUN. YMEHHE OTMEYATh HAa KPYIe PEIIECHUs IPOCTEUIINX
hepasencmed TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMJIEHHE C TIOHATHEM O0PAaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.
APKKOCHHYC, N3yuenue onpenencHuil apkCuHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIA,
APKTAHTeHC bopmynupoBaHuE UX, U300pakeHUE HAa €IMHUYHON OKPYKHOCTH,
yucaa IPUMEHEHUE IIPU PEIICHUN YpaBHEHUI
®YHKIIAU, UX CBOUCTBA U TPA®UKH
O3HaKkoOMJIEHHE C TOHATHEM NIEPEMEHHOM, MPUMEPaMHU 3aBUCUMOCTEN
MEXTy nepeMeHHbIMH. O3HaKOMJIEHHE C TIOHATHEM TpaduKa, onpeieieHne
DyHKIAH. MPUHAJIEKHOCTH TOUKH rpaduky pyHkuuu. Onpenenenue no popmyse
HounTue o npocTeiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipaskenue mo popmyne
HeNpepbIBHOCT

U QyHKIUU

OJHOM EPEMEHHOI Yepe3 Apyrue.
O3HakoMIIeHHE ¢ onpeeneHneM QyHKIUU, (OpPMYJIMPOBaHHUE €TO.
Haxoxnenue obnactu onpesenieHus U o01acT 3HaYeHUH PyHKIMU

CpoiicTBa
(pyHKIuu.
I'padmyeckasn
HHTepIpeTanus
IIpumeps!
(pyHKIHOHAJIb-
HBIX
3aBHCHMOC-TEH
B peajIbHBIX
npoueccax u
ABJIECHUAX

O3HakomiIeHHE ¢ TpuMepaMi (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HaKOMJIEHHE C JOKA3aTEIbHBIMHU PACCYXACHUSIMA HEKOTOPBIX CBOICTB
JUHENHON M KBaJpaTUYHON (HYHKIUH, TPOBEIEHUE HCCIEI0BAHUS
JUHEWHOU, KyCOUHO-TMHEHHOHU, IpOOHO-TMHEHHOM 1 KBaApaTHUYHON
byHkmii, nocrpoenue ux rpaduxos. [loctpoenue u urenue rpadpukoB
¢ynkuuit. Mccnenoanue GyHKIuM.

CocraBneHue BU10B (yHKIUH 110 JaHHOMY YCJIOBHIO, PELICHUE 3a1a4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH
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W3yuenue nonwsmus o6pammuot (ynkyuu, onpeneicHue BIIa u
nocmpoerue epaguxa 0opamuou GyHKyuu, Haxoxrcoerue ee ooiacmu

OobpaTtuble onpeodenenus u oonacmu 3navenuil. [lpumenenne cBOMCTB PyHKIUH TTpH
(pyHKIHH UCCJIEJOBAaHUM YPAaBHEHUH U PELICHUU 3a/1a4 HAa SKCTPEMYM.
O3HaKOMJICHHE C TOHITHEM CIOXKHOU (QYHKIIUU
Brruucnenue 3naueHuii GyHKIMMA 110 3HaUYCHUIO aprymenTa. Onpenenenue
MIOJIOKEHUS TOYKHM Ha TpaduKe 1Mo ee KOOpAnHATaM U Ha00OopoT.
Hcnonb3oBanne cBOMCTB (DYHKITUHN JUTsl CPAaBHEHHS 3HAUEHUN CTETIeHEH 1
J0rapuQMOoB.
[Toctpoenue rpaduKoOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
Pemienue noka3zaTenbHBIX U JIOTapH(PMHUUECKIX YPAaBHEHUH 1 HEPABEHCTB
CreneHHble, 10 U3BECTHBIM aJITOPUTMaM.
nokasarebHble, | O3HAKOMIICHUE C IOHATHEM HENPEPBIBHOM NEPHOIMYECKON (QYHKIIUH,
Jorapupmuyeck | POPMyIMPOBaHKE CBOWCTB CMHYCA U KOCHHYCA, TIOCTPOEHUE UX IPAPUKOB.
e u O3HaKOMJICHHUE C TOHSITHEM FApMOHHYECKUX KOJeOaHil U IpruMepaMu
TpUroHOMeTpuye | TAPMOHMYECKUX KONEOAHUH [T ONMCAHMS IPOLECCOB B (PU3UKE M IPYTHX
cKHue (l)yHKunn. 00J1aCTAX 3HAHUA.
OGpaTHbIe O3HaKOMJICHHE C TIOHSTHEM Pa3phIBHOM MEPUOANIECKON (YHKITUH,
TpuroHomerpuye | POPMYIHPOBAHHE CBONCTB TAHICHCA M KOTAHICHCA, TOCTPOCHHE HX

ckue pyHKIuH

rpaguKoB.
[IprMeHeHre CBOMCTB (DYHKIMI U1l CPABHEHUSI 3HAUCHUIT

TPUTOHOMETPHUYECKUX (DYHKINH, pEIICHUS] TPUTOHOMETPHYECKUX
YpPaBHEHUU.

Ilocmpoenue epaghuxos 06pamublx MpUeOHOMEMPULECKUX QYHKYUU U
onpeodenenue no 2paguram ux ceoucms.

Brimonnenue npeoOpa3oBanust rpapuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTen
HOCTH

O3HakoMIIEHHE ¢ IOHATHEM YUCIOBOH MOCIEI0BATENBHOCTH, CIIOCO0aMU
ee 3aJJaHMsl, BEIYMCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npeoena nociedo8amenrbHOCHu.
O3HakoMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOT'O YHCIIOBOTO PsiJia Ha
IIpUMepe BBIYUCIEHUS CyMMbl OECKOHEYHO yOBbIBaIOIIEH reOMETpUUECKON
nporpeccuu. Pemenue 3a1a4 Ha MpuMeHeHUue GOPMYJIbl CyMMBbI
0ECKOHEYHO yOBIBAIOIIEH reOMEeTpUUECKON MPOTrpeCCHU

24




IIpousBoanas
H ee
npUMeHeHHne

O3HakoMJICHHE C TIOHSATHEM MPOU3BOIHON. M3ydyenue u popmynupoBanue
€€ MEXaHUYECKOI0 U TEOMETPUYECKOTO CMBICIIA, U3YYEHHE alIrOpUTMa
BBIUMCJIEHUSI IPOU3BOIHOM HA IPUMEPE BBIUMCIIEHUS] MTHOBEHHOMN
CKOpPOCTH U YIJIOBOIO KO3 PHUIMEHTA KacaTeIbHOM.

CocraBieHne ypaBHEHUs KacaTelIbHOM B OOIIEM BUJIE.

YcBoenue nmpasui 1uddepeHIupoBaHys, TaOINLbI IPOU3BOIHBIX
AIIEMEHTAPHBIX (QYHKIMN, TpUMEHEHUE 1711 TuddepeHIIpOBaHUs
(GyHKLUH, cOCTaBICHUs ypaBHEHUs KacaTeabHOM. M3ydueHue TeopeM o
CBSI3U CBOWCTB (PYHKIIMHU M IPOU3BOIHOM, popmynrpoBka ux. [IpoBenenune
C MOMOUIbIO POU3BOJAHOMN HCCIEOBaHUS (PYHKIMH, 3alaHHON (POPMYJIIOH.
YcTaHoBIEHUE CBS3H CBOMCTB (DYHKIIMU U MIPOU3BOJHOM 10 MX TpaduKaM.
ITpuMeHeHne NPOU3BOJHON I PEIICHUS 3a]a4 Ha HAXO0XKICHUE
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HAYEHMS U Ha HaX0XKJIEHUE SKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHHE ¢ IOHATHEM MHTErpaa u nepBoodpasHoil. M3yuenue
IIpaBUJI1a BBIUMCIIEHUSI IEPBOOOpa3HO U TeopeMbl HbtoTona— Jlelibuuua.
Pemenue 3aau Ha cBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOMN, BBIYUCIICHHUE
nepBOOOpa3HON s TaHHOU QyHKIMH. Perenne 3a1a4 Ha TPUMEHECHUE
MHTEerpaia i BbIYUCICHUs (PU3MYECKUX BEJIMYMH U IJIOMIAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI
YPaBHEeHU
HepagencrBa
U CHCTEMbI
HEPaBEHCTB ¢
ABYMS
nepeMeHHbIMH

O3HakoMJIEHHE C MPOCTEHIIMMH CBEJICHUSAMU O KOPHSX alnredpanyeckux
YPaBHEHUH, NOHATUAMHU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUI.
N3y4eHne Teopuu paBHOCWIBHOCTH YPAaBHEHUH U €€ IPUMEHEHUS.
[ToBTOpEHME 3amKcH pelIeHUs] CTaHIAPTHBIX YPaBHEHUH, TPUEMOB
npeoOpa30BaHusl YpaBHEHUH JUIs CBEICHUS K CTaHIAPTHOMY YPAaBHEHHMIO.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB U rpauKoB PYHKUIMN AJIsl peLIEHUS] YpaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenuie ypaBHeHU! ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3IoKEHUs Ha
MHOJKHTENH, BBEJICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpagu4IecKoro MeTo1a).

Pemienue cucteM ypaBHEHMH ¢ IPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELIEHUS] HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpadukoB (GYHKIMNA IpU peIIeHun
HEPaBEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHbIX
Croco0oB.

[TpuMeHeHne MaTEMaTUUECKUX METOJOB JUIsl PEIIEHUS COAEPKATEIbHBIX
3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U MpakTUKU. HTeprnpeTpoBaHue
pE3YJIBTAaTOB C YUETOM pEAJIbHBIX OIpPaHUYEHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

25




N3yueHue nmpaBuiaa KOMOMHATOPUKHU U IPUMEHEHNE IIPU PELIEHUN
KOMOMHATOPHBIX 3a]1a4.

Pemenne KoMOMHATOPHBIX 33a4 METOIOM Iepedopa U MO MPABUITY
YMHOXEHHUS.

OcHoBHBIE

HOHSITHSI O3HakOMJICHHE C TOHITUSAMU KOMOMHATOPHUKU: Pa3MEIICHUSIMU,
COYETaHUSIMH, TIEPECTAHOBKAMHU U (HOPMYJIaMH I UX BBIYUCIICHHUSL.

KOMOMHATOPUKH N
OO0bscHeHre U npuMeHeHue GopMyJI i1l BEIYUCICHHS pa3MEeLIeHHH,
[IEPECTAaHOBOK M COUYETAaHUH MpU pelieHuH 3a1a4. O3HaKOMIIEHHE C
ounomom HeroToHa 1 TpeyroiabHukoM [lackans. Pemenne npakTuaeckux
3aj1a4 C UCHOJIb30BAHUEM TOHSATHH U MPAaBUJI KOMOWHATOPHUKH

Di1eMeHTLI N3yueHue Ki1accuyeckoro onpeieseHust BEpOsTHOCTH, CBOMCTB

TeODHH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN. PaccMoTpeHne npuMepos

P . BBIYHCIICHUS BEPOATHOCTEN. Penienue 3a1a4 Ha BBIYMCIICHUE

BEpPOSITHOCTEM o .
BEPOSITHOCTEH COOBITUIA

IIpencraBiaenue | O3HaKOMIJIEHHE C NPEACTABIECHUEM YHUCIOBBIX JAHHBIX U UX

AAHHBIX(TA0JMI | XapaKTEPUCTUKAMM.

pyIMarpaMmmbl, | Pemenue npakTuyeckux 3aaa4 Ha 00pabOTKY YMCIOBBIX JaHHBIX,

rpaguxku) BBIYUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA
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IIpsimbie u
INIOCKOCTH B
NPOCTPAHCTB
e

DopMyIMpPOBKA U IPUBEICHUE T0KA3ATEIbCTB IPU3HAKOB B3aUMHOTO
PacIoJIOKEHUS IPSAMBIX U IIJIOCKOCTEM. Pacrio3HaBaHue Ha 4yepTexax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOIO PACIOIOKEHUS IPAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyIMpOBaHUE OIIPENEICHUM, TPU3HAKOB M CBOMCTB NapaJuICIbHBIX U
NEPIEHAUKYJIPHBIX INIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrinonHeHne NOCTPOEHUS YIIIOB MEKIY MPSIMBIMH, IPSIMON U
IIJIOCKOCTBI0, MEXKAY IUIOCKOCTSIMU I10 OIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEIIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOJIOKEHHUS NPAMBIX U
IUIOCKOCTEH NPU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYUPOBAaHUE Ha MOAEIIAX
NEPIEHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX, IapaJuIeIbHBIX
IUIOCKOCTEH, YIIIOB MEXAY MPSMOHN H IJIOCKOCTBIO U 000CHOBAaHUE
IIOCTPOCHUH.

Pemenue 3a1a4 Ha BBIYHUCIICHUE TEOMETPUUECKUX BeNUUnH. OnKchIBaHNE
paccTosHUA OT TOUKH [0 IIJIOCKOCTH, OT MPSIMOM 10 IMIIOCKOCTH, MEXY
IIJIOCKOCTSIMU, MEXKY CKPELIUBAIOIMMUCS IPSIMBIMH, MEKY
IPOM3BOJILHBIMU (PUT'ypaMH B IPOCTPAHCTBE.

@opMyJIMPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM cylecTBOBaHUs, CBOMCTBA).

N300pakeHne Ha yepTekax U MOJEISAX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX
cyxkaeHuil. OnpenencHue U BEIYACICHUE PACCTOSHUN B IIPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU JJISL PELLICHUS 3a4a4.
O3HaKOMJICHHUE C TOHATHEM NAPAJUIEIBHOTO POCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposanue meopemuvl 0 NI0WAOU OPMOLOHATLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IOCTPOECHUHN U BHIYMCICHUH.
ApPryMEeHTHpOBaHUE CBOUX CYKJIEHUN O B3aMMHOM PACIIOJIOKEHUH
HPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHuKHu

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

N300paxeHre MHOTOIrpaHHUKOB U BBIITOJIHEHUE TIOCTPOEHUS Ha
M300paKeHUSIX U MOJIENISIX MHOT'OT'PaHHUKOB.

Bbruncnenye TUHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBaHUE CBOUX CYKICHUH.
XapakTepuCTUKa ¥ U300pakeHUE CEUEHUS, pA36ePmMKU MHO202PAHHUKOG,
BBIUMCJICHHE IO TOBEPXHOCTEH.

[Toctpoenue npocTeilimux ceyeHuil Kyoa, Mpu3Mbl, MUPAMUIBIL.
[TpumeHeHnue GpakToB U CBEICHUN U3 TUIAHUMETPHH.

O3HakoMJIEHHE ¢ BUJJaMU CUMMETPHUI B POCTPAHCTBE, (POPMYIHpPOBaHUE
OINpEAEIEHUI U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALLEHUS U
MHOTOTPaHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIpU pelleHnH 3a1ad. Vcnonb3oBanue
MPUOOPETEHHBIX 3HAHUM /711 KCCIIEA0BAHUS U MOJIETUPOBAHUS
HECJIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHNE PUCYHKOB 110
YCIIOBUSM 3aJa4
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Teman
MOBEPXHOCTH
BpallleHUus

O3HakoMJIEHHE ¢ BUJaMH TeJl BpalleHus, popMyIUpOBaHUE UX
ONPEIEIIEHUN U CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHHUH 111apa MIIOCKOCTHIO U MIJIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepHucTuKa U n300pakeHHe TeJ BPAIICHUs, UX Pa3BEPTKU, CEUCHUS.
Peuienue 3a1a4 Ha NOCTPOEHKUE CEUEHUM, BBIYMCICHHUE JJIMH, PACCTOSIHUM,
yri1oB, iomaaeil. [lpoBenenne qokazarenbHbIX pacCyXICHUM IpU
pelIeHuu 3aj1ay.

[IpuMeHeHne CBOMCTB CUMMETPUH NIPU PELICHHUH 33/1a4 Ha Tesa
BpallleHUs1, KOMOMHALINIO TEl.

N300paxeHre OCHOBHBIX KPYTJIBIX TEJ U BBIINOJIHEHNE PUCYHKA 110
YCIJIOBHIO 33]1a41

HN3mepenus B
reoMeTpuM

O3HaKoMJIEHHME C NOHATHAMM IUIOMIAAN U 00bEMA, aKCHOMaMH U
cBoiicTBamu. Penienue 3a1a4 Ha BEIYHUCIICHHE TUTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHEM COOTBETCTBYIOIIUX (GOPMYI M (PAKTOB U3 TNIAHUMETPHUH.
W3ydeHue TeopeM O BHIYUCICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
pelieHue 3a1a4 Ha MpUMeHeHne PopMyI1 BIYUCIICHUsT 00beMOoB. U3yuenue
dbopMyI A BEIYUCTICHUS TIOMIAJICH TOBEPXHOCTEH MHOTOIPAaHHUKOB U
TEJI BPALLICHUS.

O3HaKOMJICHUE C METOJIOM BBIYHUCIICHHUS IIIOIIAIA MTOBEPXHOCTH C(HEpHI.
Pemenue 3a1a4 Ha BRIYKMCIICHUE TIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3ydueHue nekapToBOi CUCTEMBbI
KOOpJMHAT B IPOCTPAHCTBE, IOCTPOEHUE 110 33JaHHBIM KOOpAUHATAM
TOYEK U IJIOCKOCTEH, HaX0X/AeHNE KOOPAMHAT TOYEK.

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

W3y4eHne CBOMCTB BEKTOPHBIX BEIMYNH, IPABUJI Pa3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXOKIEHHUS KOOPIMHAT BEKTOpPA B
IIPOCTPAHCTBE, IPAaBUJI IEUCTBUN C BEKTOPAMH, 3aJaHHBIMU
KOOpJMHATaMH.

ITpuMeHeHne TEOpUH NPU PELICHUH 3a/1a4 Ha JEMCTBUS C BEKTOPaMH.
W3ydeHue cKaasipHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHMSI
IPSIMOM M TNIOCKOCTH. [IprMeHeHne Teopun py pelIeHnH 3a1a4 Ha
JENCTBUS C BEKTOPaMH, KOOPJIMHATHBIA METO/l, IPUMEHEHUE BEKTOPOB ISt
BBIUMCJICHNSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O

B3alMHOM DPACIIOJIOKEHHUHU MIPSIMBIX U IIJIOCKOCTEN C UCIIOJIB30BAHUEM
BEKTOPOB

4. YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUME TPOI'PAMMBI YYEBHOI'O ITPEAMETA

«MATEMATHUKA»
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Jns ocBoeHusi mporpammbl ydeOHOro mpeamera «MaremaTuka» B IpodecCHOHATbHON
0o0pa3oBaTeNbHOI OpraHu3alnu, peaiu3yoleid o0pa3oBaTebHYI0 MPOrpaMMy CpelHero oOuiero
obpazoBanus B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOrO 0OIIEro 0Opa3oOBaHHS,
yueOHbIi KaOWHET UMEET BO3MOXKHOCTb O00€CIeYUTh OO0Yy4aromMXCs CBOOOJHBIM JOCTYIIOM B
HuTepHeT BO BpeMs yueOHOTO 3aHSITHSI U TIEPHO] BHEYIEOHOU JIEATEIHHOCTH.

[Tomemenue kabunHera yaoBieTBOpseT TpeOoBaHUsAIM CaHUTAPHO-3MUIEMHOIOTHYECKUX
npaBuin ¥ HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIIOBBIM OOOpYIOBaHHEM,
YKa3aHHBIM B HACTOAILIUX TPeOOBaHUIX, B TOM YHUCIIE CHELMATU3UPOBAHHON y4eOHOIl MeOenbio 1
cpelacTBaMu OOydYeHUs, JOCTATOYHBIMU JJIsS BBITIOJHEHHS TPeOOBAaHUN K YPOBHIO IMOATOTOBKH
oOyJaronuxcs.

B kabunere mMmeercs MyIbTUMEAHIHOE 00OpYyIOBaHHUE, MOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNbHOTO Mpollecca MPOCMATPUBAIOT BU3YAJIbHYI0 HHGPOpPMAIUI0O IO MaTeMaTHKe,
CO3/af0T MPE3CHTAINH, BUIEOMATEPUAIIBI, UHBIC IOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOr0 00eCreYeHHs MporpamMmbl
yueOHoro npeamera «MareMaTuka BXOIAT:

1. MHOTrOYHKIIMOHAIBHBIN KOMILIEKC MPETogaBaTes;
2. HarAsiAHBIC TTOCOOUS:
— TaOIHULBL;
- KYO;
— MPSMOYTOJBHBIN MapayieNenumnesn;
— TpeyrojibHas IpHU3Ma;
— TpaBUJIbHAS IIECTUYTOJbHAS IPHU3MAa;
— TMpaBUIbHAS BOCBMHUYTOJIbHAS PU3MA;
— TpeyrojipHasi TUPAMHU/IA;
— TMpaBUJIbHAS YETHIPEXYTObHAS TUPAMHJIA;
— YETBIPEXYTOJIbHASI PU3MA;
— KOHYC;
— lap,
— OKTasp;
— HKOCadp;
— JI0AeKadp;
3. KoMmiekT g1 MarHUTHOM JOCKH:
— Halop Mojenel 1t MpakTUYecKuX padoT;
— YHUBEpCAIbHBIM HA0Op T€OMETPUUYECKUX TEN, BKIIIOUAs Pa3pe3HbIe;
— KJIACCHBIN LIUPKYIIB;
— TpaHCHOPTHD;
— 1a0JIOHBI,
— MAarHuTHbIN Habop uugp, OyKB U 3HAKOB,
— MarHuTHas JI0CKa C KOOPJAWHATHOU CETKOM;
— npubop «Yucnaosas och».
4. 5>KpaHHO-3BYKOBBIE ITOCOOMS;
5. KOMIUIEKT TEXHHYECKOW JOKYMEHTAIMH, B TOM 4YHCIIEe TMacmopTa Ha cpeAcTBa OOy4eHWS,
WHCTPYKITUH TI0 UX HCITOJIb30BAHUIO M TEXHHUKE 0€301TaCHOCTH;
6. 6ubnmoreuHbIit GOHI:

OCHOBHAZA JIMTEPATYPA

1.Anre6pa u Havana mareMatudeckoro aHanmu3a. 10-11 kiaccel. (6a30BbIi U yriyOIeHHBIN
ypoBHH) Anumos A.1ll., Konseun FO.M. u op. — M.: IlpocBemenue, 2016. - 464 c.
2.Matematuka. DIeMeHTHI BhIcIIel MaTeMaTuku: yueOonuk: B 2 T. T. 2 / B.B. bapaymkun, A.A.
[IpoxodreB. — M.: KYPC, HUL] UH®PA-M, 2018. — 368 c.
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3.bamMakoB M. . MaTtemarnka. Y4eOHHK, HAYaJILHOE U CpeIHEe TPOo(hecCHOHATEHOE
obpazoBanune.— M.: Axanemus, 2014, — 256¢.

JOITOJIHUTEJIbHA S JIMTEPATYPA

1. ®enepanbubliit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoir deaepamuimy.
[Ipuka3z MunucrepctBa oOpa3zoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepKIaeHUU
deaepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAPTAa CPEaHEro (IIOJIHOTO) OOIIero
00pazoBaHUM.
2. Ilpukaz MunucrepctBa obpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHenuit B [lpukaz MwunuctepctBa oOpa3oBaHuss W Haykm Poccuiickoit ®Depepanuu OT
17.05.2012 Ne 413 «OO6 ytBepxkaeHUu (enepalbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero (MOJHOTO) O0IIEro 00pa3oBaHU».
3. Iucemo JlenapramMeHTa rocy1apCTBEHHON MOJMTHKYU B cepe MOATOTOBKU pabouux KaapoB U
JIIO MunucrepcrBa ob6pazoBanusi U Hayku PD ot 17.03.2015 Ne 06-259 «Pekomenganuu mo
OpraHM3alil  TOJNy4YeHUS CpemHero oomero oOpa3oBaHUsT B IpeaeliaXx  OCBOCHHS
00pa3oBaTeNbHBIX MPOrpaMM CpelHero mnpodeccuoHalibHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0rmiero oOpa3oBaHUs C YY€TOM TpeOOBaHUH (eepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB W TOJdy4aeMod NpodecCuu WU CIEUUaIbHOCTU CpeAHero MpodeccrnoHalbHOTO
00pa3oBaHMMY.

4, MareMaTuka B MpUMepax M 3ajaadax s moarotoBku Kk EI'D u mocrymienuto B BY3: YuebHoe

nocobue / Slumenés JI.T. - 2-e u3x., nom. - M.: Byzosckuit yueonuk, HUL] UH®PA-M, 2016.

5. Anrebpa u Hay. maT. aHanuza. 10-11xiu. Anumon II.A. u np. 3-e uzn. - M.: [IpocBemienue,

2016. - 464 c.

6. l'eometpun 3a 10-11 xnace - aBTopsl Atanacsis, bytysos, Kanomies, Kucenesa, [To3nsk - 2015

r.,255c.

7. bammmakoB M. 1. MaremaTuka: KH. /Ui yuurtens: MeTol. nocobue 10 kmacc. — M., 2008.

8. bammmakos M. U. Marematuka. COopHUK 3a/1a4 MporiibHOM HanpaBieHHOCTH.— M., 2012.

NHTEPHET-PECYPCBI

1. www. fcior. edu. ru (MHdopmaninoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepUabl).

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

4. http://alexlarin.net/ege15.html

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

6. http://znanium.com

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPE/IMETA

OO0pa3zoBarenbHOE YUYpEXIECHUE, peau3ylollee IOATOTOBKY IO Y4eOHOH IMCUUIUIMHE,
o0ecreynBaeT OpPraHU3alUI0 M MPOBEACHUE MPOMEXKYTOUHOH aTTecTallui U TEKYIIEro KOHTPOJISA
VHAUBHUIYaJIbHBIX 00pa30BaTENbHbBIX TOCTHKEHUN 00yUYaroluXcsl - 3HaHUM, YMEHUH, KOMIETeHIUN
U YHUBEPCAJIbHBIX YUEOHBIX JCHCTBU.

KoHTpoa, ¥  omeHka pe3yapTaToB  OCBOEHUS  JUCHUIUIMHBI  OCYIIECTBISETCA
npernojiaBaTesieM B Ipoliecce MPOBEACHMS MPAKTHUYECKUX 3aHATHH M JabOpaTOpHBIX padorT,
TECTUPOBAHUS, a TaKXKe BBINOJHEHUS OOYYalOIIMMUCA WHIUBUAYAIbHBIX 3aJaHHM, MPOEKTOB,
UCCIIE0OBAHUMN.

OOGyueHue 1Mo yueOHOW TUCIMIUIMHE 3aBEPIIACTCS aTTecTaluei B opMe IK3aMeHa.
@opMbI M METO/bI NPOMEXKYTOYHOM aTTeCTallud W TEKYLIero KOHTPOJIA IO y4eOHOU

30


http://www/
http://www/
https://ege.yandex.ru/mathematics/
http://alexlarin.net/ege15.html
http://www.fipi.ru/

JUCLUIUTMHE pa3palaThIBaloTCsl 00pa30BaTENbHBIM YUPEXKICHHEM M JOBOAATCA JIO CBEICHUS
0o0ydJaronuxcst He To3HEE IBYX MECSIIEB OT Havyasia 00ydeHUsI.

Jis IpOMEeXyTOYHON aTTEeCTallMi M TEKYIIET0 KOHTPOJII 00pa30BaTEeIbHBIM YUPEKICHHEM
co3natorcst pon bl orieHOUHBIX cpeactB (POC).

®OC BriwOYalOT B ce0s MEJarornyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepUabl,
npelHa3HaYeHHbIE MJIs OINpeAeNCHUS COOTBETCTBHS (MM HECOOTBETCTBHUS) HHIMBHAYAIbHBIX
00pa30BaTEeNbHBIX TOCTH)KEHUI OCHOBHBIM MOKA3aTENSIM PE3YJIbTaTOB MOJTOTOBKH.

OneHka pe3yapTaTOB OCBOEHUS yUeOHOTO MpeaMeTa MPOBOJUTCS Ha dTare MPOMEKYTOUHON
aTTECTAallUU IO CYyMME OIICHOK 32 KOHTPOJIbHbBIE TOUKH.

OneHka OCyIIeCTBISIETCS O pa3padOTaHHBIM KpUTEpHUsIM B Oajuiax B COOTBETCTBHH C
YHUBEPCAIbHOW LIKAJION OLICHUBAHUS.

yHI/IBepCEUIBHaH IIKaJ1a OCHHUBAaHUA

KauecTBeHHas oleHKa HHAUBUAYAJIBbHBIX

IIpoueHT pe3yTbTATUBHOCTH 00pa30BaTeIbHBIX TOCTHKEHU
(mpaBHJIBHBIX OTBETOB) 0asL .
BepOAJIbHbBINI aHAJIOT
(oTmMeTKa)
91-100 5 OTJIMYHO
81-90 4 XOPOIIIO
51-80 3 YJIOBJIETBOPUTEIHHO
meHee 51 2 HE YJIOBJIETBOPUTEIHHO
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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 (ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS) YV pe3yJbTaToB 00yYeHust
[Ipaktuueckoe 3anstue Ne 1
Paznen 1 3HaTB/yMeTh! 5 OK 4 PemerIe 3a/1a4y Ha 3aKpeIUICHUE 3HAaHUI E/I
PasBHTHE OHSITHSI [lenpie 1 panuoHaNBbHBIE YuCia. J[eHCTBUTEIIbHbBIE nnusocTHbIe VYT YMEHMH 110 IpeoOpa30BaHUIO BbIPAKEHUIH,
0 UHcIIe yucna. Ilpubaudicennvie 8bluUCIeHUS. (camooTpesienenye) COACPpKAIMX paduKaJIbl U CTCIICHU
Komnnexcnvie uucna. (mucemenHas hopma).
ITpoBepounas pabora Nel
Paznen 2 3HaTh/yMeTh:
Kopuu, crenenn, * HaXOJWUTh 3HAYEHHE KOPHS HATyPaIbHOM OK 4 [IpakTuueckoe 3austue 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 OK 6 (bOpMUpOBaHIE YMEHHIT peleHHs
gggfggﬁf TPHKHIIKOU TIPH MPAKTHHCECKHX no3HaBaTesbHbIE YV /] Jorapu(pMHUECKUX U MOKa3aTeIbHBIX
. HpOBOI;I/ITI) 10 U3BECTHBIM (OpMyJiaM U (oOmeyuebHsIe) YpaBHCHUH.
TIpaBIIIAM NPeoGpPa3oBaHHst OYKBEHHBIX OK 5 Pa3pa0OoTaHbl KpUTEpUH OLIEHUBAHUS
BBIPAXKEHHIA, BKITFOUAIOIINX CTEIICHH, PaIUKaIbL, KOMMYHMKaTHBHbIE Y'Y ][ | BBINOIHEHUS 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 CJIOXHOCTHU (TpI/I
MIOJICTAHOBKH U NTPe0Opa30oBaHus; YPOBHSL.)
. I/ICHOJ‘IB3OBaTBvaI/IO6peTeHHLIe SHRHNs U yMEHHs HATIPABJICHA HA CHCTEMATH3ALIIIO,
B IIPAKTHUYECKOM IEATEIHOCTH U MIOBCETHEBHOMN 3aKpEIUICHHE, HAaX0K/ICHIE HOBbIX 3HAHHIA.
KU3HU JJI IPAKTUYECKUX pacyeToB.
Paszoen 3 3HaTh/yMETh: OK 4 IIpaxTnueckoe 3anstue Ne 4
IIpsimble u * pacno3HaBaTh HA YEPTEKAX U MOJEIAX perynsatuBHble YV ][] Pazpa0oTanbl KpUTEPHH OLIEHUBAHUS T10
IUIOCKOCTH B IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTD (TuTaHupoBaHue), TEKYIIEMY KOHTPOJIIO.
NPOCTPAHCTBE TPEXMEPHBIE OOBEKTEI ¢ MX OMHCAHUSMH; OK 6 Meroauka — Temustkunoi O.B.
* ONHCHIBATH B3AMMHOE PACTIONIOKEHNE IPAMBIX H | 103papate pHbIC TTpoBepoumas paGota 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.
Pazoen 4 3HaTh/yMeTh: OK 4 ITpakTnueckoe 3ansatue Ne 5
KomOunaropuka * pemaTh MPOCTEHIITe KOMOMHATOPHBIC 33/1a4n JUYHOCTHBIE Y'Y ][] Pemienue cutyallMOHHBIX 3a/1a4.

MCTOAOM (MOTHBaIUS K YUYEHUIO), PazpabGoTanbl KpuTepun OIECHUBAHKS

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

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

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

BITHI

Ic{(; OCHOBE TIOICUCTA YHCIA HCKOIOB: (xoppexius), Pa3paboTranbl kpuTepUn OIICHUBAHUS

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

YMEHHUS B IPAKTUYECKOMN AEATEITbHOCTH U (ouerka) DopMHpOBaHHE YMCHUH BBIIOTHEHH

NIOBCEIHEBHOM KU3HH IS aHAIN3A PEalbHBIX OK 6 TEKCTOBBIX 3a/a4.

YHUCJIOBBIX JIAHHBIX, MPEICTABIEHHBIX MMO3HABATEJIbHbIE

B BHJIE AUarpamM, rpaduKoB, aHaIN3a (3HaKOBO-

WH(pOpPMAIIUN CTATUCTUYECKOTO XapaKTepa. cumBoimgeckue) VY
Pa3zoen 5 3HaTh/yMETh: OK 2 IIpakTnueckoe 3ansatue 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 YMHOYKEHHE BEKTOpA Ha CaMoperyJIsILHs) ITpoBepounas padora Ne5

4HCIIO; OK 6 Pazpabotana npoBepouHas padora Ha

¢ Yroia MEXxAy BEKTOpaMH, CKaJsIpHOC MMO3HABATEIILHBIE pa3iau4YHbIE YPOBHU CIIOKHOCTH.

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

(mokazarennbcTBO) YV /I,
OK 5

KOMMYHUKATUBHBIE Y Y ]I

Pa3paboranbl KpUTEpUH OIICHKU
Metonuka — Temuarkuuoi O.B.
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HEPABCHCTB;

* peliaTh MIAHUMETPUYECKHE U POCTCHIINE
CTEPEOMETPUUCCKHE 3aa4l Ha HAX 0K ICHHE
FCOMETPUYCCKHUX BETUYUH (IJIUH,

YTJIOB, IUIOIIAICH, 00HEMOB).

(ucnonp3oanue MKT)

Pazoen 6 3HaTh/yMeTh: OK 2 [IpakTuueckoe 3austue 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
TaHICHC CyMMBI 1 PaSHOCTH IBYX YIJIOB, CHHYC, perynstuBHble YV ]| BBINOJIHEHUS TPAKTUYECKUX PadoT.
KOCHHYC JJBOMHOTO yIi1a; (hOpMyJibl HOJIOBUHHOTO OK 6 Meromnka — TemusTkuHOM O.B.
yria. [IpeoGpazoBaHust CyMMbI
TPHIOHOMETPHUCCKHX (DYHKIMiA B IpomsBencHue u | LOSHABATEbHbIE [TpakTryeckoe 3aHATHE Ne 8
IIPOU3BE/IEHHS B CYMMY; (obmmeyuebnsie) YVY /| 3akperieHue yMEHHUH pu pelieHnu
* IIPOCTEHIINE TPUTOHOMETPUYECKHUE YPABHEHUS; OK'5 BAPHATUBHbIX 33/1a4 ¥ yNPAKHEHUI.
* apKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA. xommyHukatuBHble VY /I | IIpoBepounas pabora Ne6
* IPOBOJIUTH 110 U3BECTHBIM (hopMyitaM nipeodpaszo- | (ucronszoBanue UKT) Pa3pa0OoTaHbl KpUTEPHH OLIEHUBAHUS 110
BaHUs OyKBEHHBIX BBIPAKEHUH, BKITFOYAIOIIIX TEKYIIEMY KOHTPOIIIO, BBIMTOJIHAEMBIX
CTETICHH, PaIUKaIIbI, JOTapUPMIUUECKUE U MPAKTHYECKUX PaborT.
TPUTOHOMETPHUYECKHE (DYHKITHH. PedTeKCHBHBIiH aHamH3
npo¢eCCHOHATIBHBIX YMEHUHN
Pa3zoen 7 3HaTh/yMeTh: OK 4 VYcTHBIE ONPOCHI.
DOYyHKUMHT U * ONpeAeATh 3HaueHHe (PYHKLUU 110 3HAUECHUIO perynstuBHble YV ]| [TpakTryeckoe 3anstue Ne 9.
rpaguku apryMeHTa IpH pa3iINyHbIX CI0C00ax 3aJaHus (TTpOrHO3MpPOBaHUE) PazpaboTaHbl KpUTEpHH OIIEHUBAHUS 110
byHKLINY; OK 6 TEKYILEMY KOHTPOJIIO, BBIITOIHAEMBIX
* CTPOMTH rpapUKU U3yYECHHBIX PYHKIHUH; TI03HABATENIbHBIE NPAKTUYECKUX PaboT.
* OMHCBIBATH MO rPaUKy ¥ B MPOCTEHIINX CIYYasiX | (oGuieyuebnsie) YV, Konrponsnas padora Nel
mo gopmyne . xommyHuKatuBHble YY ]I | KontponsHas pa6ora B popmare ETD
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.

Pa3zoen 8
I'eomeTpuueckue
TEJIA

3HaTh/yMETh:

* pacrmo3HaBaTh HA YePTEkKaX U MOJIEISIX
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 TUIAHUMETPHYECKUEC U TIPOCTCHIITNE
CTEpEOMETPUICCKHE 3a/1aUl Ha HAXOXKICHHE
TCOMETPHUYSCKUX BEIIMYUH (JUIHH, 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 (MOJASTUPOBAHNSI) HECIOKHBIX
MPAKTUYECKUX CUTYAI[Ui Ha OCHOBE M3YYCHHBIX
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)

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

CucremaTu3anusi TEOPETUYECKOTO
Marepuaia B TaOJUIbI U CXEMBI.
MaremaTuyecKui JUKTaHT.
PazpaboTanbl KpuTepUn OIEHUBAHHUS 110
TEKyIIeMY KOHTPOIIIO.

Pazoen 9
Hauaja
MaTeMaTHYEeCKOIro
aHaJmu3a

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
OIICHUBAHHE)

OK 4

perynsatuBHbie Y'Y /]
(BoyieBast

ITpakTnueckoe 3ansatue Ne 11,12
3akperieHue yMEHUI MO JAaHHOW TeME C
MIOMOUIBIO AJIEKTPOHHBIX 33aJaHUM.
Meroauka oneHku — kpurepuu EI'D
[TpoBepounas padota Ne8

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

CaMOPETYJISIIHS )

[Tucemennas padota B popmare EI'D

* nepBooOpasnas, popmyna Hetotona-Jleitbnuna, | OK 6

MIPUMEHEHUE MPOU3BOJHON U UHTErpalia 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 3HAYEHUS QYHKIIHHI, 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 [IpakTuueckoe 3anstue Nel3
HNuTerpau u ero * niepBooOpasHas, hpopmyna Hetotona-JleitOnuna, | mosHaBaTelbHBIC 3aKperuieHrue YMEHUM 10 JTaHHOU TeMe
NMPUMEHEHHH € IIPUMEHEHNE ITPOU3BOJHON U UHTErpalia Ipu (o6meyuyeOnsbie) YV I Metoauka oneHku — kpurepuu EI'D

pelIeHu MPUKIAAHBIX 33724, OK'5 [TpoBepounas padota Ne9

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

* MCCIIEIOBATh B MPOCTEUIITNX CIydasX QyHKIIUU Ha
MOHOTOHHOCTH, HAXOJIUTh HAHOOJIBIITUE U
HAaWMEHBIIINE 3HAUYEHUS PYHKIIHHI, CTPOUTH
rpad¥Ky MHOTOYJICHOB 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, BBITIOTHAEMBIX
pabor.

Paszoen 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

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

IIO3HAaBaTCJIIbHBIC

ITpakTnueckoe 3ansatue Nel4
3akpernsieHre TeOpeTUIeCKNX 3HAaHUN U
CUCTEMAaTHU3aLM 110 TEME.
Pazpa0oTaHbl 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 YEPTEIKaxX U MOJECIIAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD
TPEXMEpHBIC OOBEKTHI C UX OIMUCAHUSIMH,
HU300paKCHUSIMH,

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

* aHAJIM3MPOBATh B MMPOCTEHIIMX CIIyYasxX B3aHMHOE
pacrojoKeHue 00bEKTOB B IPOCTPAHCTBE;

* U300pakaTh OCHOBHBIC MHOT'OIPAHHUKH U
KPYIJIbIE TEJIa; BBIIOIHATh YEPTEIKH 110 YCIOBUSIM
3aj1a4;

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

* pelaTh MIaHUMETPUIECKHE U TTPOCTEHIINE
CTEPEOMETPHUUYCCKUE 3a/1aUl Ha HAXOXKJICHUE
r€OMETPUYECKHUX BEJIMYUH (JIJTUH, YIJIOB,
momasei, o0beMoB);

* UCITOJIB30BATh MIPH PEUICHUN CTEPEOMETPUUCCKUX
3a/1a4 TUTAHUMETPHYECKUE (PaKThl U METOIBI;

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

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

* BBEIYHCIIEHUS 00BEMOB U ILJIOMIAIEH
MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU
PEIICHUU TPAKTUYCCKUX 3aa4, UCIIOIb3Ys IIPH
HEOOXOIUMOCTH CIIPABOYHUKH M BBIYUCIUTCIBHBIC
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 3ansatue NelS
[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 oHy1aiy

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)
Pazoen 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 MaTeMaTUYECKUX METOI0B

* COCTaBJIATh YPABHEHUS 110 YCIOBHIO 3a/1a4U;

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

ypaBHEHUN U HEPABEHCTB rpaUIECKUl METO/I; OK 6

* 1300paxkaTh HA KOOPJUHATHOM INIOCKOCTH ITO3HaBATCIIbHBIC

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

[IpumensieTcst KpuTepHralibHasi CCTEMa OLIEHUBaHUs1. B kauecTBe KpUTEPUEB BHICTYIAIOT MPU3HAKU MPOSIBICHUSI KoMIieTeHunu, Y'Y /1,
MPaBWILHOCTD BBIMOJHEHUS 3aaHusl. OueHKa «5», «4», «3», U «2» ONnpeNenseTcs B COOTBETCTBUU C YHUBEPCAIbHON IIKAJIIONW OLICHUBAHUS.
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5.2. CamocTosiTe/IbHAsI padoTa

HaumenoBanue 3ananns Ha TOM
pasnenoB u Tem; | Kou-
No COTeDIKANHe 0 VYyeGHble mocoous 1 /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 T.
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 T.
Pemmts 3amaun
Teonust Amumos IIL.A. u np., Co3pnare 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 3amaumn POBCp
HEPaBEHCTB U HX Mperno/iaBaTesieM
agammza 10-11 k1.
cucTEM
HTroro 160

40




