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1. TIOSACHUTEJIbHAA 3AITMCKA

PabGouass mporpamma ob6mieoOpa3oBareinbHON  ydueOHOro mpenMera «MaremaTukay
npeHa3HaueHa I U3ydeHHs 00yJaromuXcsi MaTeMaTUKU TPU MOATOTOBKE KBAIU(UIIMPOBAHHBIX
pabouunx o npodeccuu 23.01.03 Aromexanuk B I BITOY CO «Cyxo0y0xKCKuii MHOTOTIPO(DUITLHBII
TEXHUKYM», PeaM3YIONeM O00pa3oBaTebHYI0 MIPOrpaMMy CpeIHEero oOmero oOpa3oBaHHs B
npejeiiax OCBOCHHs OCHOBHOM IpodeccnoHaabHoi oopasoBarenbroi mporpammsr CITO (ITITKPC)
Ha 0a3e OCHOBHOTrO o0mero oOpa3oBaHUS IMPH MOATOTOBKE KBATH(PHUIMPOBAHHBIX pPadOUYHMX U
CITyKallluX.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii ®I'OC cpeagnero obmiero obpa3zoBaHUS,
NPEIbSABISEMBIX K CTPYKTYpe, COJEP)KaHUI0O M pe3ylbTaTaM OCBOEHHUs YydeOHOro mpeamera
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHIAIUsAMH 110 OpTaHU3allMH IIOJYYEHHs] CPEIHEro
oOmiero oOpa3oBaHHMsi B IIpeleiax OCBOGHHUS OOpa30BaTelIbHBIX MPOTPaMM  CPETHETO
npodecCHOHaTBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C y4eTOM TpeOOBaHUN
denepanbHbBIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB U IMoJlydyaeMoil mpodeccuu
CpeaHero mpodeccnoHaIbHOro 00pa3zoBaHus (MMCHMO JlenapTaMeHTa rocy1apcTBEHHON MOJTUTUKU
B c(hepe moaroroBku padbounx kaapos u AI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmmbl «MaTeMaTHKa) HAMIPABJICHO Ha TOCTHXKEHUE CIEAYIOLIUX LIeTIei:

— obecrnieueHne CHOPMHPOBAHHOCTH TPEJACTABICHUH O COLMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

— obecneueHne cHOPMHPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHUYECKOTO M MaTEMaTHUYECKOTO
MBIIICHHS,

— obecneueHne chOPMUPOBAHHOCTH YMEHUIN MPUMEHSTH MOJTYYCHHbIC 3HAHUS MPU PEIICHUU
pa3IMYHBIX 33]a4;

— oOecrieueHre  CPOPMHUPOBAHHOCTH  MPEACTABICHUH O MareMaTHKE KaK  YacTh
00IIeYeTOBEYECKOW KYIBTYpPhl, YHHBEPCAJILHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIHCHIBATH U
U3y4aTh pealibHbIE MIPOLIECCHI U SBICHHUS.

— olecrnieueHre BO3MOKHOCTH YCIICITHOTO TIPOJIOJDKEHHUST 00pa3oBaHMs MO Tpodeccusim,
CBSI3aHHBIM C OCYIIECTBJICEHHEM HAyYHOH M WCCIENOBATEIBCKON NEATENFHOCTH B 001acTH
MaTEeMaTHKU ¥ CMEKHBIX HAaYK.

B mporpammy BKIIOYEHO COJep)KaHWE, HAIMpaBIeHHOE Ha (OPMUPOBAHHWE y CTYIEHTOB
KOMIIETEHIINH, HeoOXomuMbIX g KadecTtBeHHOro ocsoenust OITOIT CIIO na 0a3e OCHOBHOTO
oOuiero odpa3oBaHusl C MOJYyYEHUEM CpelHero oOmiero oOpa3zoBaHUS; MPOTrpamMMbl MOATOTOBKHU
KBATU(UIIMPOBAHHBIX pabounx, ciayxkammx ([IITKPC).

1.1.00mas XxapakTepucTHKA y4eOHoro npeamera «MaremMaTuka

PaGouass mporpamma oOmieoOpa3oBarenbHOM — ydyeOHoro mpeamera «MaremaTHka
npeHa3HaueHa Uil HW3y4YeHHs MaTeMaTHKd B MPO(ECCHOHATBHBIX  00pa30BaTEbHBIX
opranuzaiusax CIIO, peanusyromux o0pazoBaTeabHYI0 IPOrpaMMy CpEIHEro o0Iero oopa3oBaHus
B IIpe/IesiaX OCBOCHUSI OCHOBHOM TpodeccnoHambHOi oOpazoBaTensHOi mporpammbl CITO 23.01.03
ABTOMEXaHUK.

Marematuka sBasieTcss  (QyHIaMEHTaIbHOW  0O0Ie00pa3oBaTeIbHON  AWCIUIUIMHOW €O
CIIO)KMBUIMMCS ~ YCTOHYMBBIM  COJEpXaHHEM M OOIMMH TpeOOBaHUSMH K IOATOTOBKE
o0ydJaronuxcs.

B npodeccronanbHbIXx 00pa30BaTENbHBIX OPraHU3aAMIX, PEAUTU3YIOIIHUX 00pa30BaTEIbHYIO
nporpaMmmy cpeaHero oomero oopazosanus B npenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
oOmiero o0pa3oBaHHUs, W3y4ye€HHE MAaTeMaTHMKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npod st mpodheccuoHaTLHOTO 00pa30BaHMS.

[Tpu ocBoenun npodeccuit CI1O TexHnyeckoro npoduist mpohecCuoHaIbHOT0 00pa3oBaHUs
MaTeMaTHhka u3ydaercs Ooisiee yriyOJIeHHO, KaKk MPOQUIbHBIN y4eOHbII MmpeaMeT, yUYUThIBAOIIHMA
cnenuduky ocBanBaeMbix mpodeccuit Ha ypoBHe @I'OC cpennero obiiero oopasoBaHusl.



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 npoduis 23.01.03 Arromexanuk B oObeme 480 uwacoB (M3 HHX oO0s3aTenbHAS
ayautopHas B o0beme — 320 yacoB, camocTosTeNbHasA paboTa — 160 gacoB).

OO01mue ey n3y4eHUs MaTEMATHKHU PEeaTn3y0TCs B UeThIPEX HAIIPABJICHUSAX

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 HAa BEIOOPE MPHOPHUTETOB
B OpraHu3anud y4eOHOW NeATeNbHOCTH oOOydarommxcs. Jlas TEeXHHYeCKOro mpoQuis
poeCCHOHATILHOTO 00pa30BaHMs BHIOOP IIEJICH CMemaeTcs B MParMaTU4ecKOM HalpaBJICHUH,
peyCMAaTPUBAIONIEM YCHIICHUE W PACHIMPEHHE MPHUKIIATHOTO XapaKTepa M3y4yeHUs MaTeMaTHKH,
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 XapaKTEPUCTUKAMH BBIOPAHHOM MPpodeccuu.

[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: pa3u4ue B ypOBHE TPEOOBAHHM K CIIOKHOCTH MTPUMEHSIEMBIX aJlTOPUTMOB;

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

TakuM oOpa3oM, peanu3aiusi COACpKaHUS 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 (hopMaiabHO-
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 CIIeUATbHBIX PEAMETOB,;

— 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.

VYuebHblli mnpenmer «MaremaTtuka» ABISETCS  y4eOHBIM HpPEAMETOM  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 obiiero odpazoanus, s npodeccun 23.01.03 ABToMeXaHUK.

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
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00IEHAIIMOHATIBHBIX MTPOOJIeM;

MemanpeomMemHuuix:

-YMEHHUE CaMOCTOSITEIBHO OIpPEACNATh Ledu JCATENbHOCTM W COCTaBJIATh  IUJIaHbI
JESTEIIbBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBIATh,  KOHTPOJIMPOBaTb U KOPPEKTUPOBAThH
JIeATEIbHOCTD; HUCIIOIb30BaTh BCE BO3MOKHBIE PECYPCHI IS IOCTUKEHUS MOCTABICHHBIX LEIEH U
peann3alyiy IIaHOB JESITEIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUHU B PA3JINYHBIX CUTYaLMSIX;

-yMEHUE TPOAYKTUBHO OOIIaTbCsl M B3aUMOJICHCTBOBAaTH B IIPOILECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATH TMO3ULUHN JPYTUX YYACTHHUKOB JIEATENBHOCTH, YPPEKTUBHO pa3pemaTh
KOH(JIUKTHI,

-BJIAJICHIC HAaBBIKAMHM  IO3HABATEIILHOH, y4eOHO-UCCIEAOBATEICKOM U  MPOEKTHON
NESITEIbHOCTH, HaBBIKAMU pa3pelieHus mpooem;

-CIIOCOOHOCTh ¥ TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PEIICHHS MPAKTUYECKUX
3a/1a4, NPUMEHEHUIO Pa3IMYHbIX METO/IOB [T03HAHMUS;

-TOTOBHOCTb ¥ CIOCOOHOCTh K CaMOCTOSITEIbHOH HWH(OPMAIMOHHO-TI03HABATEILHON
JESTENIbHOCTH, BKIIOYash YMEHHE OpPUEHTHUPOBATHCS B PA3IMUYHBIX MCTOYHHUKAX HH(OpMAIIHH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETHPOBATh HWHPOPMALHIO, TIOJIYY4aeMyl0 W3 Pa3IMYHBIX
HMCTOYHHKOB;

-BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JJOTMYHO M TOYHO M3J1araTb CBOIO TOYKY
3pEHUsI, UCII0Ib30BATh aJIEKBAaTHBIE SA3bIKOBBIE CPEJICTBA;

-BJIaJICHIC HABBIKAMU MMO3HABATEIBHON peiiekcHn KaK 0CO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICJIUTEIIbHBIX TPOLECCOB, UX PE3YJIBTATOB M OCHOBAHMI, I'PAaHUIl CBOETrO 3HAHMS W HE3HAHMS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEICTB JJIS UX JOCTUKEHHUS.

npeomemmuuoix:

-c)OPMHUPOBAHHOCTh MPEJICTABICHUN O HEOOXOJUMOCTH JO0KA3aTeNbCTB MpU OOOCHOBAHUU
MaTEeMaTUYECKUX YTBEPKICHUM U POJIM aKCMOMATUKHU B IPOBEACHUM JI€TYKTUBHBIX PACCYKICHUII;

-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(OpMUPOBAaHHOCTH ~ YMEHUH  MOJENUpOBaTh  pealbHblE  CHUTYyallUH, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MTOJIYYEHHBIH PE3ybTaT;

-c(hopMUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATUSAX MATEMaTHUECKOro aHaiu3a U
UX CBOMICTBax, BJAJCHHE YMEHHEM XapaKTepu30BaTh IOBeJeHHE (YHKIUH, HCIOJIb30BaHUE
IIOJIyYEHHBIX 3HAHUH JJI ONIUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

-BJIaJICHUE YMEHMUSIMH COCTaBJIEHUS BEPOSITHOCTHBIX MOJENEeH 10 YCIOBHUIO 3aJaud U
BBIYUCIICHUsS] BEPOSATHOCTU HACTYIJICHUS COOBITUH, B TOM YHCIE C HpUMEHEHHEM (opMys
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEW; UCCIIEIOBAHUS CIy4alHBIX BEIUYHUH
10 UX PacIpeENICHHUIO.

B cootBerctBuun ¢ ®I'OC mo mpodeccuu 23.01.03 ABTomMexaHuk (GOPMHUPYIOTCS OOIIHE
KOMIIETEHIINH

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO NESTEIBHOCTh, MCXOAS M3 LEIU MU CIIOCOOOB ee
JIOCTUYKEHUS, OIIPENIETIEHHBIX PYKOBOAUTEIIEM.

OK 3. Ananmm3upoBaTh pabOUYyI0 CUTYaIlUI0, OCYIIECTBIATh TEKYIIUH W UTOTOBBII KOHTPOJIb,
OLIEHKY U KOPPEKIHI0 COOCTBEHHOMN JAEATEIIbHOCTH, HECTH OTBETCTBEHHOCTH 3a Pe3yJbTaThl CBOEH
paboTHI.

OK 4. OcymiecTBisaTh Nouck MH(opMauu, HeoOXoAUMOM s 3((HEKTUBHOTO BBHIIOIHEHUS
npodeccuoHaNbHBIX 3aj1ay.

OK'5. Hcnonb3oBate MH(POPMALMOHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTHH B
npodhecCuoHaTbHON NeSTENbHOCTH.

OK 6. PaGorath B koMmaHzae, 3(pQEeKTUBHO 0OWAaThcs C KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH.



B cootrBerctBun ¢ @I'OC olmiero cpenHero obpa3zoBaHus (OpMUPYIOTCS yHUBEpCAIbHbIC

yaeOnbie aecteus (YY]):
JIuynocTHbIe YY /] KommyHnukaruBHbie YY /]

IInanupoBanue (ompeaeneHue menu, GyHxuui
YYaCTHUKOB, CIIOCOO0B B3aUMOJCHCTBHUS).

Camoonpenesienue (MoTuBanus yuenus, | [locranoBka BOIIPOCOB (MHUIIMATUBHOE

dbopmupoBanue OCHOB IpaXJIaHCKOW | COTPYAHUYECTBO B  TOMCKE U cbOope

UJCHTUYHOCTU JIMYHOCTH). uH(popManum).

Cwmbiciioo0pa3oBanust  («kakoe  3HayeHue, | Paspemienne  KOH(JIMKTOB  (BBIABICHHE,

CMBICT WMEET JJsi MEHS Y4YCHHEe», WM YMETh | MACHTH(HUKAIUS MPOOIEMbI, TTONCK U OIEHKa

HAXOJUTh OTBET HA HETO). aIbTEPHATUBHBIX croco0oB paspenieHus

HpaBcTBeHHO-3THY€ECKOT0 OlleHUBAHMA | KOHDINKTA, TIPUHATHE PEHICHUS U  €ro

(oueHMBaHUME  YCBAaMBAEMOIO  COJEpKaHUS, | peaau3aius).

UCXOJSl U3 COLUMAIBHBIX M  JIMYHOCTHBIX | YHpaBJieHUe NnoBeJeHueM napTHépa

LEHHOCTEH, obOecleunBaroliee JMYHOCTHBIN | TOUHOCTHIO  BBIPA’XKATh  CBOM  MBICJIH

MOpaJIbHBIN BBIOOD). (KOHTpOJIb, KOPPEKIMs, OLEHKa JIeHCTBUI

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

ITo3znaBarenbHbIE YY |

PerynastuBubie YY /|

OO0uieyueoHbIE

- (hopmynupoBaHue MO3HABATEIHHON ENH;

- IOUCK U BBIJENICHHE HHPOPMAIINH;

- 3HAKOBO-CHMBOJINUYECKHE

- MOJICJINPOBAHUE

Jloruueckue

- aHaM3 C UEIbI0 BBIICICHHUS TPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJIEHHE IIEJI0TO M3 4YacTew,
BOCIIOJIHSS HEIOCTAIOIINE KOMIIOHCHTEI,

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

- TOABEACHHE II0J IIOHATHE, BEHIBEACHHC
CIIEACTBHIA;

-yCTaHOBJIEHUE MPUYUHHO-CIIEACTBEHHBIX
CBsI3€H;

- IOCTPOCHUE JIOTUUECKOU LIETIH PACCYKICHUN;

- I0Ka3aTeNbCTBO;

- BBIJIBUKEHUE TUIIOTE3 U UX 0OOCHOBaHUE.
JelicTBMS MOCTAHOBKHU M PellIeHUs MpoodJieM:
- (hopmynpoBaHue NpoOIEeMBbl;

- CaMOCTOSITENIbHOE  CO3/laHHE  CHOCOOOB
peleHus npodsieM TBOPYECKOTO M MOUCKOBOTO
Xapakxrepa.

Henenonaranue (moctaHoBKa y4eOHOU 3a1auun
HA OCHOBE COOTHECEHHS TOro, UTO YyXKe
M3BECTHO M YCBOEHO YYAIIUMHUCS, U TOTO, YTO
emié HEM3BECTHO).

I[lnanupoBanue (onpenenenue
MOCIIE0BATEIHLHOCTH MPOMEKYTOUYHBIX LENeH C
y4€TOM KOHEYHOI'O pe3yJIbTara; COCTaBJICHUE
IJIaHA U TIOCTIEI0BATEIbHOCTH IEUCTBUM).
IIporno3upoBanue (mpenBoCXUIIIEHNE
pesyiabTata W ypPOBHA  YCBOGHHS,  €T0
BPEMEHHBIX XapaKTEPUCTHK).

KonTpoar (B Qopme cauueHuss crnocoba
JeHCTBUS W €ro pesyiapTara ¢ 3aJaHHBIM
ATAJIOHOM C LI€JbI0 OOHAPYXKEHHUS! OTKJIOHEHUMN
U OTJIMYMHA OT HTAJOHA)

Koppexuus (BHECEHUE HEO0OXOIMMBIX
JIOTIOJTHEHUH M KOPPEKTUB B IUIAH U CIIOCOO
JICUCTBHUSI B CJydae pacXOXKICHUs JTaJoHa,
peaIbHOro AEUCTBUS U €ro NMPOJYKTA).

Ouenka (BbIEIEHUE U OCO3HAHHUE YUAIIUMUCS
TOTO, YTO YK€ YCBOEHO M UTO €II€ MOJJIeHKHT
YCBOGHHIO, OCO3HAHHE KadyecTBa W YPOBHS
YCBOEGHHS).

BosieBasi camoperysinus (CIOCOOHOCTh K
MOOWJIM3ALMU CHJI U DHEPTUH; CHOCOOHOCTh K
BOJICBOMY YCHJIMIO — K BBIOOpDY B CHUTYallHd
MOTHBAI[MOHHOT'O KOH(JIMKTA U K PEO0TIECHUIO
MPENSITCTBUN).




COJAEP)KXAHUME YYEBHOI'O ITPEIMETA
BBenenne

MartemaTtuka B HAayKe€, TCXHHUKE, 3KOHOMUKCE, I/IH(bopMaI_[I/IOHHBIX TECXHOJIOTHUAX H HpaKTquCKOﬁ
ACATCIIBHOCTH. HGJII/I " 3ala4i U3Yy4YCHUSA MATCMATHUKU IIPU OCBOCHUH CIICIIMAJIBHOCTHU CIIO.

AJITEBPA

Paseutne mnoHATHs o wuyucne. llemble W panvoHanbHbIE 4Mcaa.  JIEMCTBUTENBHBIE YHCIHIA.
Ipubnudscennvie sviuucnenus. MoJynb uuciia U ero cBoicrsa. PemieHue 3agau Ha JBHXKEHHE U
COBMECTHYIO paboOTy, CMECH U CIUIaBbl C IIOMOUIbIO JIMHEHWHBIX, KBaJpPaTHBIX M JPOOHO-
palMOHAIbHBIX YPABHEHUN U UX CUCTEM.

Komnnexcnvie uucna.

KopHu, crenenu u jgorapugmsl

Kopnu u cmenenu. KopHu HaTypajabHOM CTeNeHHM M3 4YHCiIa U WX cBoictBa. CreneHu ¢
pauMOHAIbHBIMU ITIOKa3aTeNls MM, MX CBOMCTBAa. CTENEHUW C ACHUCTBUTENBHBIMHU I1OKa3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKazamenem.

Jozapugpm. Jlocapughm wuucna. OcHOBHOe JnorapudmMuyeckoe TOXKAECTBO. JlecsaTuunble u
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.
Ilpeoopa3zosanue anzedpauueckux 8HIPANCEHUL. [Ipeobpa3zoBanue palOHAIbHBIX,
UPPAIMOHATILHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUIECKAX BHIPAKCHUH.

Ilpakmuueckue 3anamus.

Apudmerndeckue JIEHCTBUS HaJl YUCIAMH, HAaXOXKICHHE NPUOIMIKEHHBIX 3HAYEHUH BEIMYUH U
MOTPEIIHOCTEN BHIUUCICHUM (a0COMIOTHON U OTHOCUTEIBHON), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.
Beluncnienve u cpaBHEHHE KOpHEH. BbIloIHEHNE pacyeToB ¢ paJuKalaMH.

Pemienne wmppanuvoHanbHBIX ypaBHEHHI. HaxokneHue 3HAYEHUM CTENEeHEl C palrMOHaIbHBIMU
nokaszarensiMu. CpaBHeHue creneHed. IlpeoOpazoBaHMs BBIpOKEHHMH, COJEpXKAIlUX CTEHEeHH.
Pemenne noka3areiabHbIX ypaBHEHUM.

Pemenue nmpukiagHelx 3a1ay.

Haxoxnenune 3HaueHuil morapudma 1o MNpoU3BOJIBHOMY OcCHOBaHMIO. Ilepexox oT oaHOro
OCHOBaHMSA K Jpyromy. Bbelumcinenue u cpaBHeHue Jjorapu¢mos. JlorapudmupoBanue u
MIOTEHIMPOBAHUE BBIPAKEHUM.

[TpubnnKeHHble BBIUMCIEHUS M peIIeHUs NPUKIAJHBIX 3a7ady. Pemenue orapupmMuyuecKkux
ypaBHeHHUH. ['paduyeckoe pemieHne ypaBHEHHH.

OCHOBBLBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

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

OCHOBHbBIE TPHTOHOMETPHYECKHE TOKIECTBA.
®opmysl ipuBeaeHUus. Popmyibl cioxeHus. DopMyIibl yABOSHUS. DopMYibl NOOBUHHO20 Yaid.

IIpeoOpa3oBaHus npocTeINX TPUTOHOMETPUYECKUX BbIPAKEHUH.

[IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKMX (PYHKIMIA B MPOU3BEAECHHWE U TPOU3BEACHUS B
CyMMYy. Buipaosicenue mpueoHomempuueckux )yHKyuil yepe3 maneeHc noJ08UHHO20 apeyMeHmd.

Tpuronomerpnyeckne ypaBHeHHUsI 1 HEPaBEHCTBA.



[Ipocreliliue  TpUrOHOMETPUYECKUE  ypaBHEHUA.  [Ipocmeuwiue  mpueconHomempuyeckue
Hepagencmaa.
Ooépamnvle mpuzonomempuueckue ynkyuu. ApKCUHycC, 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 (QYHKLHUN B CyMMY.

IIpocreiiine TPUrOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA.

OOpatHble TPUrOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apDKKOCHHYC, apKTaHI€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

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

Ceoiicmea ¢pynkyuu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, MEPUOIUIHOCTD.
[IpomexxyTkn Bo3pacTaHusi W yOBbIBaHHWS, HauOoOJbIIee W HAaWMEHbIIEE 3HAYCHHS, TOYKHU
skcTpemyMa. ['padudeckas wuHTepriperanus. [lpumepbl (QYHKIMOHAIBHBIX 3aBHCUMOCTEH B
peanmpHBIX TpoIreccax M SBICHUSX. Apudmerndeckue omepanuud Han ¢GyHKuusMu. CroxHas
byskus (komnosuuus). [lonsamue o Henpepvl@HOCMU YHKYUU.

Oopamnvie pynkyuu. Obracme onpedenenusi u 0oaacmo 3Havenutl oopamuou ynxyuu. I pagux
obpamuo pyHKyuuU.

CreneHHble, mNoKa3aTelbHble, Jiorapupmuyeckue H TPHUrOHOMeTpHYecKHe (YHKIHMHU.
OOpaTHbIe TPUTOHOMeTpHYecKHe PYHKIIUM.

Omnpenenenust pyHKUNN, UX CBOMCTBA U IpaUKH.

[TpeoOpa3oBanus rpapukoB. [lapananenbHblil HepeHOC, CHMMETPHsI OTHOCUTENIBHO OCeH KOOPIMHAT
U CUMMETpUS OTHOCUTEJIBHO Hayaja KOOPAMHAT, CUMMETPUS OTHOCUTENBHO MpSIMOH Y = X,
pacTsKEHUE U CKAaTUE BJIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3auamus.

[Tpumepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B pEalbHBIX MPOLECCaX U3 CMEXHBIX MPEIMETOB.
Onpenenenue ¢pynkuuii. [Toctpoenue u urenue rpadpukoB pyHkuuit. MccnenoBanue GyHKIUH.
CaolicTBa IMHEWHOM, KBaIpaTUUHOM, KyCOUHO-IMHEHHON U APOOHO- TUHEMHON (YHKIIHI.
HenpepbiBHbIE U epuonvecKkrue GyHKIUH.

CgoiicTBa U rpaduKu CUHyca, KOCHHYyCa, TaHTeHca M KoTaHreHca. OOpaTHble (QYHKIIMH U HMX
rpaduxmu.

OO6patHbie TpuronoMerpuueckue ¢pyHkiuu. [Ipeodpasoanus rpaduka GyHKIHMH.

["apmonmnueckue konebanus. [Ipuknaaneie 3agaun.

[ToxazarenbHble, TOrapupMUIECKIe, TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HepaseHCmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Ilocneoosamenvnocmu. CrnocoObl 3aJaHMsi W CBOMCTBA YHCIOBBIX IOCJIEIOBATEIbHOCTEH.
Ilonamue o npedene nocredosamenvrnocmu. Cyuwecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrocmu. CyMMUPOBaHHE TIOCIIEJOBATEIILHOCTEH.
beckoneyHO yOBIBaIOIIast TEOMETPHYECKAs IIPOTPECCHS U €€ CyMMaA.

Ilpouseoonasn. llonarue o MpOU3BOAHON (DYHKIMHU, €€ TeOMETPHUUECKUN U (PU3UUECKHI CMBICIH.
VYpaBHeHue kacaTenbHON K rpaduxy ¢yHkiuu. [Ipou3BogHbIE CYMMBI, pa3HOCTH, MPOU3BEICHMUS,
yacTtHble. [IpoW3BOMHBIE OCHOBHBIX OJJIEMEHTapHbIX (QyHKIu. [IpumMeHeHHEe NPOU3BOAHON K
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UCCIICIOBAaHUIO (YHKIMA U TOCTPOCHUIO TpadukoB. [Ipouzgoonvie obpamuol @yHKyuu u
KOMRO3UYUU YYHKYUU.

[Tpumepsl UCHIOIB30BaHUS MPOU3BOAHOM JUIsl HAXOXK/IECHUS HAWJIY4IIEro0 pEIIeHHs B MPUKIIAJHBIX
3aavax.

Bropas mpousBonHasi, ee reoMeTpuyecKuil M (uU3nUecKuil cMmbici. HaxoxaeHue CKOpOCTH st
mpolecca, 3a1aHHOro GopMyJIoi U rpaduKOM.

IlepBooOpa3Hass m wuHTerpas. llpuMeHeHue oNpeAeneHHOro HHTErpana Jyuisli HaXO0XKJIECHUS
IJIOMAaM KpuBOJuHEHHON Tpanenuu. @opmyna Herorona—JleliOnuna. Ilpumepsl npuMeHeHHs
UHTErpaia B (U3UKE U TEOMETPHUH.

Ilpaxmuueckue 3ansamusl.

YucnoBas nociie0BaTeNbHOCTD, CIOCOObI €€ 3a/1aHusl, BBIYUCICHUS YJICHOB I0CIIEA0BAaTEIIBHOCTH.
[Tpenen nocnenoBarenbHOCTU. beckoHeUHO yOpIBaromasi reOMETpUUECKast IPOTPECCHS.
[Ipou3BogHas: MEXaHUYECKUNA U TEOMETPUUYECKHUI CMBICI IPOU3BOIHOM.

VYpaBHenue kacarenbHOil B oOmem Bupae. [IpaBwia u dopmynsl nuddepeHnupoanus, Tadiauna
HPOM3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIIHHA.

HccnenoBanne (QyHKIMHM ¢ MOMOIIBIO MPOU3BOAHOW. HaxokneHne HamOONbIIero, HAMMEHBIIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HaUCHUH QyHKIUH.

Wuterpan u mnepBoobOpasHas. Teopema Hprorona—Jleiitbnuna. IlpumeHenne wuHTErpana K
BBIYUCIICHUIO (PU3MUECKUX BEIUYHH U IUIOLIA/IEH.

YPABHEHUSI U HEPABEHCTBA
Ypasuenus u cucmemwvr ypasnenuii. PauvoHanbHble, HppaLUMOHANbHbIE, I10Ka3aTelbHbIE WU
TPUTOHOMETPHUYECKUE YPABHEHHS U CHCTEMBI.
PaBHOCUIIBHOCTD ypaBHEHU, HEPABEHCTB, CUCTEM.
OcHOBHBIEC TIPHEMBI MX pPEUICHUs (Pa3IOKEHHE HAa MHOXKUTENH, BBEICHHE HOBBIX HEWU3BECTHBIX,
MOJICTAHOBKA, rpa)uuecKuil METoxm).
Hepasencmea. PaunoHanbHble, HPPALUOHANBHBIE, I10KA3aTEIbHBIE U  MPUSOHOMEMPUYECKUE
HepaBeHCcTBAa. OCHOBHBIE IPUEMBI UX PELICHUS.
Hcnonvzosanue ceoticme u 2pagukos Qynxkyuii npu peuienuu ypasHenuii u Hepagencme. Meroq
UHTEpBAJIOB. M300pakeHHe Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBAa pEIIeHUI ypaBHEHUH U
HEPaBEHCTB C IByMsI IEPEMEHHBIMU M UX CHCTEM.
[TpuknaaHble 3a1auu.
[IpuMeHeHHEe MaTeMaTHYECKUX METOJIOB JUISl PEIICHHs COAEPIKATeNbHBIX 33734 M3 Pa3IMIHBIX
oOacTeil HayKH U MPAKTUKU.
WHTepnperanus pe3yapTara, yu4eT pealbHbIX OTPaHUYECHHMN.

IIpaxmuueckue 3anamus.

Kophu ypaBHenuii. PaBHocuibHOCTh ypaBHeHMH. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE PHUEMBbI
pelieHus ypaBHeHMi. Pelienne cucreM ypaBHEHHM.

Hcnonb30Banue cBOMCTB U rpauKoB (GYHKIMHA AT pellieHus] ypaBHEHUH U HEpaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN
JIeMeHTbl KOMOMHATOPUKH
OcCHOBHBIE TIOHSITUS KOMOWHATOPWKH. 3aJaud Ha TIOJICYET YKCJIa pa3MEIIeHHH, MEePEeCTaHOBOK,
coyeranuii. Perenue 3a1au Ha nepeGop BapHaHTOB.

®opmyna 6unoma HeroTtona. CBolicTBa OMHOMUHANBHBIX KOddduimenTo. Tpeyronbauk [lackans.

DJieMeHThI TeOpUHU BepPOSITHOCTEI
CoOpbITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH.
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Ilonamue o Hezasucumocmu cobvimuil. J{UCKpemHas CAyYAUHAs — 6eIUYUHA, 3AKOH ee
pacnpedenenus. Hucnosvie xapaxmepucmuku OUCKPEmMHOU CAY4auHoU eenudunsvl. [lonamue o
3aKOHe OOILUUX YUCe.

DJIeMeHThI MATEMATHYECKOH CTATHCTUKH
[IpencraBienue naHHBIX (TAOMUIBI, TUATPAMMBL, TPAQUKN), 2eHepalbHAsi COBOKYNHOCMb, 8blOOPKA,
cpednee apupmemuueckoe, meouana. [lonsmue o 3a0avax mamemamuyecKol CImamucmuKu.
Pewenue npaxmuyeckux 3a0au c npumeHenuem 8eposmHOCMHbIX MEMoO08.

Ilpaxmuyeckue 3ansamusl.
Hcropus pa3BUTUSI KOMOMHATOPHUKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKH M UX POJIb B PA3ITHYHBIX
cdepax uenoBeyeckoil xu3HeaesTensHocTy. [IpaBuina komObuHaropuku. Pernenne koMOMHATOPHBIX
3aznad4. Pa3menenus, coueTanus U NepecTaHOBKU.

bunom Herotona u tpeyronbauk Ilackans. [Ipukinanusie 3agaum.
Kilaccnueckoe omnpenencHue BEPOSTHOCTH, CBOWCTBA BEpPOSATHOCTEH, TeopemMa O CyMMeE
BeposATHOCTeH. Brruucinenue BepositHocTell. [lpukianueie 3amaun. IlpencraBrieHue YUCIOBBIX
naHHbIX. [Ipuknaanble 3a1a4n.

I'EOMETPUA

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrnosioxkeHue AByX MPSAMBIX B MpocTpaHcTBe. lapamiensHOCTh NpsIMON U IMIIOCKOCTH.
[TapayeapHOCTB TUIOCKOCTEN.

[lepneHAUKyISIpHOCTD NPSIMOM U TJIOCKOCTU. [lepneHanKyisp U HaKIOHHAS. YTOJ MEXAy NpIMOn
Y IJIOCKOCTBIO. [IByrpaHHbIi yrou.

Yron Mexay miockocTsMu. [lepneHauKyIsIpHOCTh ABYX IJIOCKOCTEH.

['eomeTrpuueckue mnpeoOpa3oBaHUsl IMPOCTPAHCTBA: IApPAJUICNIbHBI  MEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapanmnensHoe  mpoekTupoBaHue. Illiowade  opmoconanvhol  npoexkyuu.  HV3o0pakeHue
MPOCTPAHCTBEHHBIX (QUTYD.

IIpaxmuueckue 3anamus

IIpu3HaKy B3aMMHOTO PaCIIOJIOKEHUS MPSAMBIX. YTOJI MEXIy NpAMBIMHA. B3auMHOE pacnosnoxeHue
OPSAMBIX M IUIOCKOCTEH. IlepneHaukynsap ¥ HakIOHHAsA K IUIOCKOCTU. YTOJ MEXAYy IpsAMON U
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pAacIOJIOXEHUM MNPSAMOM M INIOCKOcTH. Teopema o Tpex
NEPHEHIUKYIIAPAX.

IIpu3Haky ¥ CBOMCTBA NApaJUIEIbHBIX U NEPIEHANKYJISPHBIX INIOCKOCTEH.

PaccrosiHre OT TOYKM [0 IUIOCKOCTH, OT IPSIMOU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY ILNIOCKOCTSAMU,
MEX1y CKPELUBAIOLIUMUCS MPSIMBIMHU, MEXIY IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
[TapannensHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowjaou opmo20HANbHOU NPOeKYUU
MHO20y20bHUKA. B3aUMHOE pacronokeHue NpoCTPaHCTBEHHBIX QUTYp.

MHOrorpaHHUKH
Bepmunbl, pebpa, rpaHu MHOTOTrpaHHUKa. Pazeepmka. MHuozocpannvie yenvi. Bwinykivie
muozoepannuxu. Teopema Oiinepa.
[Tpusma. Ipsimast u naknonnas npusma. IlpaBunbnas npusma. [Tapamienenunen. Kyo.
[Mupamuna. IlpaBunbHas nupamuaa. YcedeHHass nupamupa. Terpasap. Cummerpun B KyOe, B
napajuleeunese, B IpU3Me U MUPAMUJIE.
Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBieHne O MpPaBUWIBHBIX MHOTOTPaHHUKAxX (TeTpa’jpe, KyOe, OKTa’ape, NoJeKadape U
HUKOCadIPE).
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Tesia 1 MOBEPXHOCTH BpallleHUsA
[Hunuaap u koHyc. YceueHHbIN KOoHYc. OCHOBaHME, BBICOTA, OOKOBAsi MTOBEPXHOCTh, 00pa3yroIas,
pa3BepTKa. OceBble CEUEHNUS U CEUEHUS, MapajlieIbHbIE OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas IockocTs K cdepe.

HN3MepeHuss B reoMeTpun
O0beMm u ero u3mepenue. MaTerpansHas hopmyina oobema.
®dopmynel 00beMa KyOa, IPSAMOYTOJBHOIO MapajuleNieNuIeia, MPU3Mbl, TUIMHApPA. DOpMyIsl
o0bemMa nupaMuibl ¥ KOHyca.
dopMynbl TUIOMAAN TOBEPXHOCTEH HUIMHIApa U KoHyca. Dopmynbl o0beMa ImIapa M IUIOIIAAH
cdepsl.
[Togo6ue Ten. OTHOIIEHUS TIJIOMIAIEH TOBEPXHOCTEH M 00BEMOB MTOI00HBIX TEJI.
Ilpakxmuueckue 3anamus.
Paznuunbple BHABI MHOTOTpaHHHKOB. Ux m3o0pakenus. CeueHus, pa3BEPTKH MHOTOTPAHHUKOB.
[Tnomane moBepxHOCTU. Buabl cummerpuii B mpoctpaHcTBe. CHMMETpHUS Tel BpallCHHS U
MHOTOIPAaHHUKOB. BbI4uciieHHe mIomaneid 1 00beMoB.

KOOPIUHATBI 1 BEKTOPBI

[TpsamoyronbHas (AekapToBa) cucTeMa KOOpAUHAT B mpocTpaHcTBe. DopMysa pacCTOSHUS MEXIY
JBYMsI TOUKaMH. Y paBHEHUS CHEPBI, NIOCKOCIU U NPAMOIL.

Bekropsl. Monyne BekTopa. PaBeHCTBO BEeKTOpOB. Ci10KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha
yucno. Pa3noxkeHue BeKTOpa IO HANPABICHMAM. YTOJI MEXAy IBYMs BekTopamu. l[Ipoexuus
BeKTOpa Ha ock. Koopaunarts! BekTopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp3oBanme KOOpAMWHAT U BEKTOPOB IIPH PCHICHUN MATCMATHUYCCKUX U MPUKIIAAHBIX 3a1a4.

Ipakmuueckue 3anamus.

Bexkropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cuCTeMa KOOPIAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cQepbl, IIOCKOCTH. PaccTosHue Mexay Toukamu. JleWcTBus ¢
BEKTOpaMHU, 3aJaHHbIMM KoopAuHaTamu. CKalspHOE NPOU3BEACHUE BEKTOPOB. BekTopHOe
ypaBHEHUE TMPSAMOM M IUIOCKOCTH. MCHOnb30BaHWE BEKTOPOB IMPHU JIOKA3aTEIIbCTBE TEOPEM
CTEPEOMETPUHU.

st BHEAyAMTOPHBIX 3aHATHI CTYyI€HTAaM HApSAy C PELIICHUEM 3a7a4 M BBIITOJHEHUS TPAKTUYECKHUX
3a/laHuil TIPEANIaraloTcsl TEMbl MCCIENOBATENbCKUX M pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO
Cepuil OTIENbHBIX MEJKUX 3a7a4 M YINPaXKHEHUN MpeJIaraloTcs CIOXKETHBIC 3aaHusl, TpeOyrolne
JUIMTETILHONW paboThl B paMKaxX OJHOM MaTeMaTH4YeCKOW CHUTyalu. JTH TeMbl MOTYT OBITH Kak
VHIUBUIYAIbHBIMU 3aIaHUAMH, TaK U TPYIIOBBIMHU JIJII COBMECTHOT'O BBITIOJIHEHUS HCCIIEIOBAHUA.

Ilpumepnvie memol pehepamos (00K1a006), UCCE006AMENbCKUX NPOCKM 0.

HenpepriBHble 1po0u.

IIpuMeHeHne CI0KHBIX IIPOLIEHTOB B YKOHOMUYECKUX pacuyeTax.
[TapannenbHOE TPOEKTHUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHOe 3a/1aHn€e MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHne rapMOHHYECKUX KOJIeOaHUH.

['padmueckoe penieHue ypaBHEHUI 1 HEPaBEHCTB.
ITpaBrIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHHKH.
KoHnueckue ceueHns U NX IPUMEHEHUE B TEXHUKE.
[Tonsitue muddepeHimana u ero NPUIOKEHHS.

CxeMbl MOBTOPHBIX HCTIbITAaHUM bepHysuin.

HccenenoBanue ypaBHEHHU U HEPABEHCTB C IIaPAMETPOM.
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2.1Ko/1u4eCcTBO YacoB HA OCBOEHHE MPOrpaMMbl y4eOHOIr0 nmpeaMeTa

IIpodeccus CIIO  23.01.03  ABTOMEXaHUK  SBISETCS  TEXHHYECKHUM  Mpoduiem
poeCCHOHAIBHOTO 00pa30BaHUSI.

[Ipu peanuzamuu coaepkanusi 001eoopazoBaTeIbHON yaeOHOTO npeamera «MaTeMaTHKa» B
npejenax OCBOCHHUs MPOrPaMMbl MOATOTOBKU KBATM(DUIIUPOBAHHBIX pab04nX MPOPECCHOHATHLHOTO
oOpa3oBaHus ydeOHas HArpy3Kka 00yJarOIINXCS COCTABIISIET:

Bup yueOHoii padoTbl Koawuecrso
4acoB
O06beM 00pa3oBaTeNIbHON HArpy3Ku 480
B TOM YHCJIE CAMOCTOSTENIbHAs paboTa 160
Obs3arenbHas ayqUTOpHas ydeOHas Harpy3Ka (Bcero) 320
B TOM YHCIIE!
b (900517 96
MIPaKTUYECKHUE 3aHATHS 224
[IpoMexxyTouHast aTTeCTalus 8 popme IK3ameHa
2.2. TemaTnueckoe NJIAHHPOBAHHE
Buj yueOHoii padoThl KosmnuectBo yacos
AynurtopHsle 3aHaTus. Coaep:xxanue 00y4eHust

Bgenecuue 4
Pa3BuTHE MOHATHS O YHUCIIE 14
KopHu, cteneHu 1 sorapupmsl 34
[TpsiMbI€ U TTTIOCKOCTH B IPOCTPAHCTBE 26
KombuHaTopuka 18
KoopauHaTsl 1 BEKTOPBI 24
(OCHOBBI TPUTOHOMETPUHU 40
DyHKIHMH U TpaduKu 26
MHOrorpaHHMKH U KpyTJble Tella 34
Hauvana MaTeMaTH4ecKoro aHaiamusa 34
MHTerpan u ero mpuMeHeHHe 20
DJIEMEHTHI TEOPUN BEPOSATHOCTEN M MATEMATUYECKON CTATUCTUKHU 18
'YpaBHEHUS U HEpaBEHCTBA 28

Hroro 320

KounyecTBO 4acoB |YpoBeHb

Ne ypoka HaumeHoBaHHe TeMbl, 3aHATHS
10 y4eOHOMY IUIAHY |OCBOEHHS
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B T.4.

BCCTO |IPAKTUYCCKUEC
3aHATHA
| KYPC, | cemectp 78 46
Beeoenue 4
Martemartuka B HayKe, TEXHUKE, JKOHOMUKE,
1-2 UH(POPMALMOHHBIX TEXHOJIOTHUSAX U 2 1
MPAKTUYECKON JAESITETbHOCTH
Llenu 1 3a1a4un U3y4eHUS MATEMAaTHKHU TIPU
3-4 2 1
ocBoeHuu npodeccun CI1O
Pa3zoen 1. Pazeumue nonamue o uucie 14 8
5-6 JleticTBUTEIbHBIC YHCIIA 2 2
IIpakTyeckoe 3ansaTue Nel
7.8 BrinonHeHre apupMETHISCKUX ACHCTBUN Ha 5 5 1
YHCIIAMH
9-10 [TpuOn>keHHbIE BBIYMCIICHUS 2 1
11-12 Haxoxnenue HpI/IGHPI)KCHUHLIX 3Ha‘leHI/IE/'I 9 9 3
BEJIMYMH U TIOTPEITHOCTEH BHIYHCICHUI
13-14 Monynb yrcna u ero cBoicTBa. Pemenue 9 9 9
3a1a4
15-16 KommekcHple yncna 2 2
17-18 CpaBHEHUE YHCIOBBIX BBIPAKEHUN 9 9 1
IIpoBepounasi padora Nel
Pazoen 2. Kopnu, cmenenu, nozapugmut 34 26
19-20 I/ICTOpI/I‘le(iKOC BBEJICHHE. 9 9
Kopens n-it crenenn. CBOWCTBa paInKajoB
21-22 Hpeo6pa30vBaHHe anredpanvecKux 2 2
BbIpO)KEHU I
CreneHb ¢ IeHCTBUTEIHHBIM ITOKA3aTEIIEM.
23-24 . . 2 2
CBoiicTBa cTeneHei
IlpakTuyeckoe 3anaTue Ne2
25.96 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 9 9 3
pasivKaibl M CTENICHH
27-28 CpaBHeHuE KOpHEH U CTENEeHeN 2 2 2
29-30 Pemienne creneHHpIX ypaBHEHUN 2 2 3
31-32 Penienne nppalnvoHaJIbHBIX YpaBHEHUN 2 2 2
IIpakTHyeckoe 3ansaTHe N3
33-34 Penienne nmokazaTenbHBIX YpaBHEHHUH 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 [Tepexox oT 01HOTO OCHOBaHMS JOrapuQma K 9 9 3
Apyromy
IIpakTnueckoe 3ausitue Ne4
CpaBHeHue norapupmMoB.
43-44 JlorapudmupoBanue u MOTEHIIMPOBAHUE 2 2 2
BBIPAKECHUI
45-46 Pemenne norapudmuueckux ypaBHeHHH 2 2 2
47-48 Pemienune norapudMuueckux ypaBHEHHH U X 2 2 1
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CHCTEM

HpI/I6J'II/DK€HHLIe BBIYUCJICHUA U PCIICHUC

49-50 2 2 3
NPUKJIAIHBIX 37189
51-52 O06o001IeHre MaTeprana 1o pasieny 2 2 2
IIpoBepounas pabora Ne2
Pazoen 3. Ilpamvie u naockocmu 6 npocmpancmee 26 12
OCHOBHBIC TIOHSITUS] CTEPEOMETPHH.
53-54 BsanmMHuoe pacronoxeHue npsiMbIx B 2 3
POCTPAHCTBE
55-56 [TapayeabHOCTh IPSIMOM U IIJIOCKOCTH 2 3
IIpakTnuyeckoe 3ausitue NeS
Penrenue 3a1a4 Ha MPUMEHEHUE aKCHOM
57-58 CTEPEOMETPHUH, TAPAIICTHHOCT MPSIMON U 2 2 3
TUIOCKOCTH
B3anMHOE pacnosiokeHue NpsiMbIX B
59-60 npoctpancTBe. Haxoxnenue yria Mexmay 2 2 2
PSIMBIMH
61-62 [TapayeabHOCTh TIOCKOCTEH 2 2
63-64 PGH{GHI/IG 3a7ia1 Ha NPUMCHEHHE NPU3HAKA 1 9 9 5
CBOWCTB MapaJUICIbHBIX IOCKOCTEH
65-66 [leprieHIUKYIAPHOCTD MPSIMOI U TUIOCKOCTH 2 3
67-68 PemerIe 3aJa4 Ha MePIeHANKYISIPHOCTh 9 9 3
IPSIMOM U TTIOCKOCTH
69-70 Ilepnenaukynsp u HakJIOHHasA. Teopema o 5 3
TPEeX MEePIEeHINKYISIpax
71-72 Yo Mexy IpsMOM U TNIOCKOCTBIO 2 3
73-74 I[ByrpaHHLUIﬁ yrod. [leprieHIuKynsspHOCTh 2 2 2
TUTOCKOCTEH
Paccrostaus B mpoctpanctse. [lapamnensHoe
75-76 npoekTHpoBaHue. Teopema o niowaou 2 2
OPMOCOHANLHOU NPOEKYUU MHO20Y20NbHUKA
B3anMHoe pacnosoxeHne npocTpaHCTBEHHBIX
77-78 ¢buryp 2 2 2
IIposepounasi padora Ne3
CamocrositesibHas padora Nel, 16 yac.
| | kypc, 11 cemecTp 100 68
Pa3zoen 4. KomOunaropuka 18 12
Hcropus pa3BuTHSI KOMOMHATOPUKH U €€ POJIb K
79-80 pa3INYHbIX cepax YeaoBeyecKon 2 1
KU3HEICATEIIEHOCTH
81-82 OcHOBHbIE OHATHS, IPaBUJIa KOMOWHATOPUKH 2 3
IIpakTHyeckoe 3ansiTue Ne6
83-84 Pemenne 3a/1a4 Ha IepPeCTaHOBKH. 2 2 2
85-86 Pacuer uncna pa3meniennii 2 2 3
87-88 Haxoxxnenue 4ucia coueTaHUN 2 2 3
89-90 Pemennie kKOMOMHATOPHBIX 3a/1a4 2 2 3
91-92 Penrenne KOMOMHATOPHBIX 337124 2 2 2
93-94 bunoMm Herorona u tpeyronbuuk Ilackans 2 2
95-96 Pemrenune npukiiaaHpIX 3a1a4q 5 5 5

IIposepounasi pabora Ned

CamocrositeibHas padora Ne2, 8 yac.
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Pazoen 5. KoopauHaThl 1 BEKTOPbI 24 12
97-98 BekTopsbl B IpoCcTpaHCTBE 2 1
88-100 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB. 2 5
YMHOKEHUE BEKTOPA HA YUCJIIO
IIpakTnyeckoe 3ansitue Ne7
101-102 | Pemenue 3a1a4 Ha IEHCTBHS C BEKTOPAMHU 2 2 2
103-104 | KommanapHble BEKTOPbI 2 2
105-106 [TpsaMoyronbHas cucreMa KOOpJUHAT B 9 9
IPOCTPAHCTBE
107-108 | KoopauHaThl TOUYKH U KOOPJMHATHI BEKTOPA 2 3
109-110 | Pemenue npocTedmmx 3aa4 B KOOpAMHATAX 2 2 3
111-112 | CkansipHO€ NMPOM3BEICHUE BEKTOPOB 2 2 3
IIpakTnyeckoe 3ansitue Ne§
113-114 Brruncnenue yrioB Mexy MpsIMBIMH U 2 2 3
IUIOCKOCTSIMU
115-116 YpaBHEHHUE OKPYKHOCTH, CPEpBl, IITOCKOCTH. 9 1
BekropHoe ypaBHEeHHUE NPSMON U MJIOCKOCTH
117-118 Hcrnonb3oBaHne BEKTOPOB IIPU 2 2 1
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPUU
119-120 O06o001IeHre MaTepuana 1o pasuety 9 9 9
IIpoBepounas pabora NeS
CamocrositesibHas padora Ne3, 16 yac.
Pazoen 6. OCHOBBI TPUTOHOMETPHUH 40 34
121-122 | OcHOBHBIE NOHATHS TPUTOHOMETPUH 2 3
IIpakTnyeckoe 3ansaTHe Ne9
123-124 Pagnanaeii meton I/I3MepeHI/I$IVyFJIOB § 5 5 3
BpAILIEHNs U CBSI3b C IPayCHON Mepoi
125-126 | OcHOBHBIE TPUTOHOMETPUIECKHE TOKIESCTBA 2 3
127-128 | ®opmyiibl IpUBEICHUS 2 2 2
129-130 | @opmyIibl CIOKEHUS 2 2
131-132 | ®opmyibl yABOSHHSI 2 2 3
IIpakTHyeckoe 3ansaTHe Nel(
133-134 | ®opmyisl MOJIOBUHHOTO yTiia 2 2 3
[TpeoOpa3oBaHue CyMMBbI
135-136 | TpuroHOMEeTpUYECKUX (QYHKIUII B 2 2 3
IPON3BEICHUE
137-138 [IpeoOpazoBanue MPOM3BE/CHHA 2 2 3
TPUTOHOMETPUUYECKUX (PYHKLIUH B CYMMY
139-140 Hpe06pa3ovBaHHe TPUTOHOMETPUUECKHUX 9 9 2
BbIpO)KEHU I
IIpakTnyeckoe 3ansitue Nell
141-142 [Tpocreiinme TpUroHOMeTpUIECKHE 9 9 5
ypaBHEHHS
143-144 Pemenune ?pOCTGfII.LIHX TPUTOHOMETPUUYECKHX 9 9 5
ypaBHEHHHA
145-146 | TpuroHoMeTpHUYeCcKHe HEpaBEHCTBA 2 2
147-148 | ApkcuHyc, apKKOCHHYC, apKTaHI€HC YHciIa 2 2 3
IIpakTnyeckoe 3ansitue Nel2
149-150 | Pemenue TpUroHOMETPUUYECKUX YPaBHEHUHN 2 2 2
151-152 | Penienue TpUTOHOMETPHUECKUX YpaBHEHUH 2 2 2
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153-154 | Pemenre TpUTOHOMETPHUECKUX YpaBHEHU 2 2 3
155-156 Pemienne npocTenimmx TpPUroHOMETPUIECKUX 5 5 5
HEPABEHCTB
157-158 | BBenenue BCIOMOTaTeIbHOTO yIiia 2 2
O6006menne marepuaia o pasaeny «OCHOBBI
159-160 | TpuroHomMeTpHUM 2 2 2
IIpoBepounas padGoraNe6
CamocrositesbHasi padora Ne4, 16 yac.
Pazoen 7. DyHkuuu u rpapukun 26 10
IIpuMepsl 3aBUCUMOCTEN MEXKIY
161-162 | mepeMEHHBIMH B PEAJIbHBIX MPOIECcax U3 2 1
CMEXHBIX NPEIMETOB
IIpakTnyeckoe 3ansitue Nel3
163-164 OyHKIMS U ee Fpa(bI/IK.UO6J'IaCTB oTpeeNeHus 9 9 9
¥ MHO>KECTBO 3HaYCHUH (PYHKIUHU
165-166 | CpoiicTBa QyHKIIUN 2 2
167-168 | IIpeoOpa3oBanue rpadukoB GyHKIHN. 2 2 1
169-170 Oo6patnas ¢yuknus. ['padux o6patHoit 9 1
byHKUIUN
Uccnenosanue Gpynkuuii. CBONCTBA TMHEHHOIM,
171-172 | kBagpaTUYHON, KYCOUHO-TMHEHHOU U IPOOHO- 2 2 1
JUHEHHON QYHKIHIA
173-174 CrenenHas, IToKazaTejIbHas 1 2 2 2
norapudmuueckas QyHKIUN
175-176 HpHMeHeffne CBOWCTB (P)YHKLUH TPU pEIICHUU 5 5 5
ypaBHEHUU U HEPABEHCTB
177-178 [IpencraBieHne YUCIOBBIX JAHHBIX 9 1
KonTposbHnas padora Nel
CaMOCTOHTTﬂLHaﬂ pabora NeS§, 16 uac.
11 KYPC, |1l cemecTp 70 48
Pazoen 7. Dynkuuu u rpapukun 8 8
IlpakTuyeckoe 3anaTue Nel4
HenpepsbiBHbIE U epuondeckrie GyHKINH.
1-2 CoiicTBa u rpaduku cuHyca, KOCHHYCAa, 2 2 3
TaHIeHCa U KOTaHTeHca
3-4 IIpuMeHeHne CBOMCTB TPUTOHOMETPUYECKUX 5 5 5
(GyHKLIUH NP pelIeHuy 3a1a4
OOpatHble TpUrOHOMETpUYECKHE (PYHKIIMU, UX
5-6 . 2 2 1
CBOICTBa U rpaduKH.
7.8 ["apmonmnueckue konebanus. Pemenue 2 2 1
NPUKJIAJIHBIX 3a/1a9
Pazoen 8. I'eomeTpuyeckue Tea 20 12
9-10 I'eomerpus n apxurekrypa. IlnatoHoBEI 1 5 1
apX1MEeJIOBHI TejIa
11-12 [Tpu3ma, nupamuaa U UX pa3BepTKU 2 2
13-14 Kpyruble Tena 1 ux pa3BepTKH 2 2
IIpakTuyeckoe 3ansaTue NelS
15-16 [TocTpoeHue cedeHnit 2 2
17-18 Pemienne 3a1a4 Ha MHOTOIpaHHUKHU 2 2 2
19-20 Pemnenne 3a1a4 Ha Teya BpalieHUS 2 2 3
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Pemrenne 3aa4 Ha BIIMCAHHBIC U OITMCAHHBIC

21-22 2 2 3
reOMETPUYECKUE Tea
23-24 Teopema MeHenas yist TeTpadapa 2 2 2
25-26 CHUMMeTpHs IPOCTPAHCTBEHHBIX TEJ 2 2
O600611eHue o Teme
27-28 " 2 2 2
IIpoBepounasi padoraNe7
CamocrositesbHasi padora Ne6, 8 uac.
Pa3zoen 9. Hauajia MaTeMaTH4€CKOI0 aHAJIN3a 34 24
29-30 UwcnoBasi mOCIeI0BaTEILHOCTD U €€ TPeielt 2 1
31-32 [Tousitue npousBoanoi. [IpaBuna 2 2
QG epeHIMpoBaHus
[Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTaPHBIX
33-34 e P 2 3
byHKIMI
IIpakTnueckoe 3ausitue Nel6
Brranciienne npon3BOAHBIX JIEMEHTAPHBIX U
35-36 POTBEOA P 2 2 2
CJIOKHBIX (PYHKIIMA
37-38 ["'eomMeTpHUYEeCKHiA CMBICI TPOU3BOIHOM 2 2
39-40 Pemenune 3311 Ha HAXOXK/ICHUC YpaBHEHHUS 9 9 2
KacaTeJIbHOHN K TpaduKy GyHKINN
41-42 Du3HYEeCKU CMBICI TPOU3BOIHON 2 2
43-44 HaxoxaeHue mpoMeKyTKoB MOHOTOHHOCTH 9 9 3
byHKIUN
45-46 HeoOxoaumoe 1 J0CTaTOYHOE YCIOBHE 9 9 3
AKCTpeMyMa QYHKIIUU
IpakTnueckoe 3ansitue Nel7
47-48 Bropas NPOM3BO/HA, € TeOMETPUYCCKUH U 9 9 5
buznyecKuil CMbICT
49-50 [Tpumenenue auddepeHnrnaIbLHOro 5 5 5
MCUHUCJICHUS K MCCIIEIOBAHUIO (DYHKIIUU
51-52 HccnenoBanue GyHKIMM U TIOCTPOCHUE €€ 2 2 2
rpaduxa
53-54 Haxosxnenne HanOoJbIIero 1 HAUMEHBIIETO 9 2 2
3HaueHus: QYHKIUU
IIpakTHyeckoe 3anaTHe Nel§
5556 Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 5 2 2
3Ha4YeHUs QYHKIHUU
57-58 HenpepreiBHOCTS QyHKITNH 2 2 1
Hcnonp3oBanue npou3BOIHON IS
59-60 HAXOKJCHUS HAMITY4IIero perieHus B 2 2 1
MPUKIIAIHBIX 3a7a9ax
61-62 O06o00menre MaTepraa 1mo pasaeny 9 9 9
IIposepounasi padora Ne8
CamocrositeibHas padora Ne7, 16 gac.
Pa3zoen 10. UnuTerpaj u ero npuMeHeHue 8 4
[Tonsitue nepBoobpaznoii. [IpaBuna
63-64 PBOOOP P 2 3
HaXO0’KJICHUs] IEpBOOOPA3HBIX
I'eomeTpuyecKknii CMBICI HHTETpaA.
65-66 . 2 2
®dopmyna Herotona-JleitOnuia
IIpakTHyeckoe 3ansitue Nel9
67-68 Brrancienne onpeieIecHHOro HHTerpaia 2 2 2
69-70 Brluncienue onpeneaeHHoro HHTerpaia 2 2
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CamocrositesbHasi padora Ne8, 8 yac.

Il kype, IV cemecTp 72 62
Pazoen 10. Unterpaj u ero npuMeHeHne 12 12
IpakTnueckoe 3ansitue Ne2(
[TpuMeHeHue orpeIeIeHHOT0 HHTErpaia s
71-72 HaXO0KJICHHUS IIJIOIIAIA KPUBOJIUHEHHOMN 2 2
Tpanenuu
73-74 Haxoxnenue miomaan Gurypbsl ¢ HOMOIIBIO 5 2
MHTErpaa
75.76 Haxoxnenue miomaay Gurypsl ¢ HOMOIIBIO 5 2
MHTErpasa
77-78 Brraucnenue paboThl, nepeMerienus, Macchl 2 2
TeJa ¢ HOMOIIBIO OINPEIeTICHHOI0 HHTEerpalia
79-80 Pemenue npukiaaHbIX 3a1a4. 2 2
O060011eHre MaTepuana o pasety
81-82 2 2
IIpoBepounasi padora Ne9
CamocrositesbHas padora Ne9, 8 yac.
Pazoen 11. I3mepenusi B reoMeTpHHU 14 12
[TonsiTre momaau u o0bemMa, UX CBOKUCTBA.
83-84 dopmynsl 00beMa U IUIOMAIN IIOBEPXHOCTH 2
MHOTOTPaHHUKOB
IlpakTuyeckoe 3ansiTue Ne21
85-86 Brruncnenue o6beMa U mIomau 9 9
MTOBEPXHOCTH MHOTOTPAHHUKOB
87-88 ®opmynbl 00beMa U IUIOMAAN TOBEPXHOCTH 9 9
KPYTJIBIX TEJ
89-90 Brrancnenue miuomaan moBepXHOCTH 5 5
T€OMETPUIECKUX TeI
91-92 Boruncnenne o6beMa Kpyriblx Tel 2 2
93-94 [Tono6ue ten. OTHOIIEHHE IIOIIACH 9 9
MOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJ
95-96 Penitenue 3amau 5 5
IIpoBepounasi padoraNel(
CamocrositenbHas padora Nel0, 8 gac.
Pazoen 12. Teopusi BeposiTHOCTEI 18 14
97-98 HcTopust pa3BUTHS TEOPUH BEPOSITHOCTEH U 5
CTaTHCTUKH
IIpakTHyeckoe 3anaTHe Ne22
99-100 Kﬂacucnqecxoe OIpe/IeJIeHNE BEPOSATHOCTH. 9 9
CBoliCTBa BEPOATHOCTH
101-102 | CnoxeHue BEpOSITHOCTEH 2 2
103-104 He?,aBI/ICI/IMBI? cOOBITHSI. YMHOKECHUE 5 5
BEPOSITHOCTEH
105-106 Pemrenne 337124 Ha BBITHCIICHNE 5 5
BEPOSITHOCTEH
IIpakTHyeckoe 3ansaTue Ne23
107-108 Pemenue 3311 Ha BbIUCIICHAE 9 9
BEPOSITHOCTEH
109-110 | DjnemMeHTH MATEeMATHYECKOM CTATUCTHKU 2
111-112 | Mcnonp30BaHUE CTATUCTUKU IPU PELICHUU 2 2
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NPUKJIAIHBIX 33/1a4
Hcrnonb30BaHUE BEPOSATHOCTEN NPU PELLICHUU
113-114 | mpukiIagHBIX 331184 2 2 2
IIpoBepounasi padora Nell
CamocrositesbHasi padora Nell, 8 yac.
Pa3zoen 13. YpaBHeHHsI 1 HEPABEHCTBA 28 24
IIpakTHyeckoe 3ansaTHe No24
Kopuu ypaBHeHuii. PaBHOCHIIBHOCTH
115-116 | ypaBHeHuil. OCHOBHBIE IPHEMBI PEILICHUS 2 2 3
ypaBHEHUH
117-118 | Cucrtemsl ypaBHEHHI 2 3
119-120 I/ICHOJIBQ:’OBaHI/Ie CBOWCTB H Fpa(i)I/IKVOB 2 2 5
(GYHKLUH NpU pelIeHUu ypaBHEHUH
121-122 | HepaBeHcTBa 2 3
193-124 I/ICHOHBBvOBaHI/IC CBOWCTB M Irpa)uKoB 9 9 9
(GyHKIMH IpU pelIeHN HEPABEHCTB
195-126 YpaBHEHUS U HEPABEHCTBA, COAEPIKaLIHE 9 9 2
HEH3BECTHYIO 110JI 3HAKOM MOJYJIS
IIpakTnyeckoe 3ansitue No25
197-128 Pemienne panyoHaibHBIX YpaBHEHHH, 9 9 5
HEPaBEHCTB U UX CUCTEM
129-130 Pemienue nppanoHaibHbIX YpaBHEHHH, 9 9 1
HEPaBEHCTB U UX CUCTEM
131-132 Pemienue noka3aTenbHbIX YpaBHEHHIH, 9 9 9
HEPaBEHCTB U UX CUCTEM
133-134 Pemenue norapupmMuueckux ypaBHEHUH, 9 9 9
HEPaBEHCTB U UX CUCTEM
IIpakTHyeckoe 3anaTHe No26
135-136 | Pemenue TpUrOHOMETPHUUECKUX YpaBHEHUH 2 2 3
137-138 | Pemenue TpUroHOMETPHUYECKUX HEPABEHCTB 2 2 2
Hcnonbp30BaHue CBOMCTB U Irpa)uKoB
139-140 | ¢pyHKUMH ANS pelIeHus ypaBHEeHUH U 2 2 2
HEPaBEHCTB
141-142 O06001enre MaTepraa 1o pa3aety 2 2 2
KonTpoJsbHnas padora Ne2
CamocrosiTenbHas padora Nel2, 16 yac.
Hroro: CamocrositenbHas padoral6 | 320 | 224 |

Jlns  XapakTepUCTUKH YPOBHS OCBOEHHS YUeOHOro Marepualia HCIOJIb3YIOTCS CIEAYIoIue
0003HAYCHMUS:

1 — o3HaKOMUTENbHBIN (y3HABaHUE paHee N3YUYEeHHBIX 00BEKTOB, CBOHCTB);

2 — penpOayKTHBHBIA (BBITOJIHEHWE JACSITEILHOCTH 10 O00paslly, HHCTPYKIMH WU TI0J
PYKOBOJICTBOM)

3 — TPOAYKTUBHBIN (TUTAHUPOBAHWE W CAMOCTOSITEIILHOE BBITIOJHEHHE IEATCIIBHOCTH, PEIICHUE
MPOOJIEMHBIX 33]1a4)
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3. XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJBHOCTHU

OBYYAIOIIUXCA

Conepxanue
o0y4eHust

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

BBeaenue

O3HakoOMJIEHHUE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHYECKOM JIeATEIbHOCTH.
O3HakoMJICHHE € HEISIMH U 3a/la4aMU U3YUYeHHs] MATEMaTHKU TIPU
ocBoenuu npodeccuii CI1O u cnenmansuocteit CI10

AJITEBPA

PazBurne
MOHATHSA O
quciie

Beimonnenue apudmeTnueckux JecTBUI HAJl YUCTIAMH, COYeTast

YCTHBIE U INCBMEHHBIE IIPUEMBI.

Haxoxxnenue npuOamKeHHbIX 3HAYEHUH BEJIMYMH U ITOTPELTHOCTEH
BBbIYUCIICHUH (a0COMIOTHON M OTHOCUTENBHOI); CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenne omuOOoK B MpeoOpa30BaHMUAX M BEIYUCICHUSIX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTrPaMMbl)

Kophu,
CTeNeHH,
Jorapu(pmbl

O3HakoOMJIEHUE C OHIATHEM KOPHSI N-U CTENEHHU, CBOMCTBAMU PaJIMKAJIOB U
IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyJIMPOBAHUE ONPEACICHUS KOPHS U CBOMCTB KOpHEW. Brruncienue u
CpaBHEHHUE KOpPHEH, BBINIOJHEHUE IPUKUJIKK 3HAYEHUSI KOPHSI.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKALINX
paaukainbl. Belmonnenue pacyeToB o Gpopmynam, coaepxKaium
panuKaibl, OCYIIECTBIISISI HEOOXOAMMBIE TTOJICTAHOBKHU M IIPEOOPA30BAHMUS.
Ornpenenenne paBHOCUIBHOCTH BBIPAKEHUN ¢ pajukanamu. Pemenue
HMppalOHAJIbHBIX YPaBHEHHUM.

O3HaKOMJICHHUE C TOHATHEM CTEIIEHH C JEHCTBUTENBHBIM IT0Ka3aTeeM.
HaxoxaeHue 3HaYeHH cTeneHu, UCI0Ib3ys TPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA. 3allUChIBAHUE KOPHSA N-I1 CTENIEHU B BUJIE
CTENEeHM ¢ APOOHBIM MOKa3aTesleM U HA000pOT.

@opMyJIMPOBAHUE CBOKCTB CTEIEHEN. BhIuncIeHne CTEneHe ¢
PalMOHAIBHBIM MIOKA3aTEIEM, BBIIIOJIHEHUE IPUKHUIKY 3HAUEHUS CTEIICHH,
CpPaBHEHUE CTENIEHEN.

[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COIEpIKALIIX
CTENEeHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTeabHbIX YPaBHCHUM.
O3HaKkoMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTeTeHel IPU BBIYUCICHUU
CPEIHMX, JEJICHUH OTPE3Ka B «30JI0TOM CEYEHUN». Penienne npukiaaHbix
3a/1a4 Ha CJIOYKHBIE ITPOLEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

Brmonnenue npeoOpa3oBaHuii BeIpaKEHUH, MpUMeHeHHe Gpopmy,
CBSI3aHHBIX CO CBOMCTBAaMHU CTETICHEH U Jorapru(hMOB.
Ornpenenenne 00J1aCTH JOMYCTUMBIX 3HAUYEHUHN JTOrapu(PMUIECKOTO
BbIpakeHUs. Pemienue norapupmMuieckiux 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 TPUTOHOMETPUIECKUX (DYHKIMHA 115t
YIJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA U
00BsICHEHUE UX B3aUMOCBS3H

Ocnosnele [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JUISl BBIYHCIICHUS

Tpuro- 3HAYEeHUH TPUTOHOMETPUUECKUX (DYHKIMIA 110 OJHON U3 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 BEIPAKCHHUA U YIIPOLICHUA €T0.

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 KPYre pEeIIECHUs IPOCTEMIINX

hepasencmed TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, O3HaKOMJIEHHE C TIOHATHEM O0PAaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.

APKKOCHHYC, N3yuenue onpenencHuil apkCuHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIA,

APKTAHTeHC bopmynupoBaHuE UX, U300pakeHUE Ha €IMHUYHOM OKPYKHOCTH,

yucaa IIPUMEHEHNE IIPU PEILICHUU YpaBHEHUM

®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 € JOKAa3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOMCTB
JUHEHHON M KBaJpaTUYHON (HYHKIUH, TPOBEIEHUE HCCIEI0BAHUS
JUHEWHOU, KyCOUHO-TMHEHHOHU, IpOOHO-TMHEHHOM 1 KBaApaTHUYHON
byHkmii, nocrpoenue ux rpaduxos. [loctpoenue u urenue rpadpukoB
¢ynkuuit. Mccnenoanue GyHKIuM.

CocraBneHue BU0B QyHKIHH 110 JaHHOMY YCIIOBHIO, PELLICHHE 3aa4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH

23




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

OobpaTtuble onpeodenenus u ooracmu 3navenuil. [Ilpumenenne cBOMCTB (pyHKITUH TpH
hyHKIHH UCCJIEJOBAaHUM YPAaBHEHUH U PELICHUU 3a/1a4 HAa SKCTPEMYM.
O3HaKOMJICHHE C TOHITHEM CIOXKHOU (QYHKIIUU
Brruucnenue 3naueHuii GyHKIMHA 110 3HAYCHUIO aprymeHnTa. OnpeneneHue
MIOJIOKEHUS TOYKHM Ha TpaduKe 1Mo ee KOOpAnHATaM U Ha00OopoT.
Hcnonb3oBanne cBOMCTB (DYHKITUHN JUTsl CPAaBHEHHS 3HAUEHUN CTETIeHEH 1
J0rapuQMOoB.
[Toctpoenue rpaduKoOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
Pemenne nmokazareabHBIX U JOrapu(PMHUUECKUX YPAaBHCHHUI U HEPABCHCTB
CreneHHble, 10 U3BECTHBIM aJITOPUTMaM.
nokasarebHble, | O3HAKOMIICHUE C IOHATHEM HENPEPBIBHOM NEPHOIMYECKON (QYHKIIUH,
Jorapupmuyeck | POPMyIMPOBaHKE CBOWCTB CMHYCA U KOCHHYCA, TIOCTPOEHUE UX IPAPUKOB.
e u O3HaKkOMJICHHE C TOHITHEM TAPMOHHUYECKUX KOJIeOaHUI U IpruMepaMu
TpUroHOMeTpuyYe | TAPMOHMYECKUX KOJIEOAHMH [JIs ONMCAHMs POLECCOB B (PU3UKE M IPYTHX
cKHue (l)y].n(unn. 00J1aCTAX 3HAHUA.
OGpaTHbIe O3HaKOMJICHHE C TIOHSTHEM Pa3phIBHOM MEPUOANIECKON (YHKITUH,
TpuroHomerpuye | POPMYIHPOBAHHE CBONCTB TAHICHCA M KOTAHICHCA, TOCTPOCHHE HX

ckue pyHKIuH

rpaguKoB.
[IprMeHeHre CBOWCTB (DYHKIMI ISl CPABHEHUSI 3HAUCHUI

TPUTOHOMETPHUYECKUX (DYHKIUH, pEIICHHs] TPUTOHOMETPHYECKIX
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 BBIYUCIIEHNS CyMMbl OECKOHEYHO YOBbIBAIOLIEH reOMEeTpHUIECKOn
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.

VYcBoenue nmpasui 1ugdepeHuupoBaHysl, TaOIULbI TPOU3BOAHBIX
AIIEMEHTAPHBIX (QYHKIHN, TPUMEHEHHUE Tt TU(GepeHIIMPOBAHUS
(GyHKLUH, cOCTaBICHUs ypaBHEHUs KacaTeabHOM. M3ydueHue TeopeM o
CBSI3U CBOWCTB (PYHKIIMHU M IPOU3BOIHOM, popmynrpoBka ux. [IpoBenenune
C MOMOUIbIO POU3BOJAHOMN HCCIEOBaHUS (PYHKIMH, 3alaHHON (POPMYJIIOH.
YcTaHoBIEHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 10 UX rpaduKaM.
ITpuMeHeHne NPOU3BOJHON I PEIICHUS 3a]a4 Ha HAXO0XKICHUE
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HAYEHMS U Ha HaX0XKJIEHUE SKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIEHHE C MIOHATHEM MHTErpasia u neppooOpasHoii. M3yuenue
IIpaBUJIa BBIUMCIIEHUS 1IEpBO0Opa3HOi U TeopeMbl HbtoTona— Jleliouuua.
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 €€ IPUMEHEHMSL.
[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 (PYHKUIUMN A7 peLICHUsS] YPaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

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

Pemienue cucteM ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELIEHUS] HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpadukoB (GYHKIMNA IpU peIIeHun
HEPaBEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHbIX
Croco0oB.

ITpuMeHeHre MaTEMaTUYECKUX METOJIOB JUISl PELIEHUS CONEPKATEIbHBIX
3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U MpakTUKU. HTeprnpeTpoBaHue
pE3YJIBTAaTOB C YUETOM pEAJIbHBIX OIpPaHUYEHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH
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N3yueHue nmpaBuiga KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIIEHUN
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 GopMyJ IS BBIYUCICHUS Pa3MeEIIeHUIH,
[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

IIpencraBaenue | O3HaKOMIIEHHE C IIPEACTABICHUEM YHUCIOBBIX IaHHBIX 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 IJIOCKOCTEN. Pacnio3HaBaHue Ha yeprekax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOIO PACIOIOKEHUS IPAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyIMpOBaHUE OIIPENEICHUM, TPU3HAKOB M CBOMCTB NapaJuICIbHBIX U
NEPIEHIUKYJISPHBIX INIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHne nocTpoeHus yriloB MEXy NPSMBIMU, IPSIMOU 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 KOHCTPYUPOBaHUE Ha MOAEIISAX
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 JO IIJIOCKOCTH, OT MPSMOM 10 INIOCKOCTHU, MEXKIY
IIJIOCKOCTSIMU, MEXKY CKPELIUBAIOIMMUCS IPSIMBIMH, MEKY
IPOM3BOJILHBIMU (PUT'ypaMH B IPOCTPAHCTBE.

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

N300pakeHne Ha YepTexkax U MOAEIAX PacCTOSHUS U 0O0OCHOBAHUE CBOUX
cyxkaeHuil. OnpenencHe U BEIYACICHUE PACCTOSHUN B IIPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU JJISL PELLICHUS 3a4a4.
O3HaKOMJICHHUE C TOHATHEM NAPAJUIEIBHOTO POCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposarue meopemvl 0 NIOWAOU OPMOLOHANLHOU
npoeKyuU MHO20Y201bHUKA.

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

MHoOrorpaHHuKHu

Onucanue U XapaKTepUCTUKA Pa3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NIEPEYUCIICHNE UX JJIEMEHTOB 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 BPALLICHUS U
MHOTOTPaHHHUKOB.

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

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBINOJIHEHUE PUCYHKOB T10
YCIIOBUSM 3aJa4

27




Teman
MOBEPXHOCTH
BpallleHus

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.

IIpuMeHeHne CBOKCTB CHMMETPUH NIPU PEIICHUH 33]a4 Ha Tena
BpallleHUs1, KOMOMHALINIO TEl.

N3006paxeHne OCHOBHBIX KPYTJIBIX TeJl U BBIIOJIHEHNE PUCYHKA T10
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 TUIAHUMETPHUH.
W3ydeHue TeopeM O BBIUUCICHHH 00bEMOB MPOCTPAHCTBEHHBIX 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.
Pemienue 3a1a4 Ha BRIYHMCIICHUE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3ydueHue nekapToBOi CUCTEMBbI
KOOpJMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3alaHHbIM KOOpIAUHATaM
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 HAXOXKJIEHUSI KOOPJAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPAaBUJI IEUCTBUI C BEKTOPaMH, 3aJaHHBIMU
KOOpJMHATaMH.

ITpuMeHeHne TEOpUH NPU PELICHUH 3a/1a4 Ha JEMCTBUS C BEKTOPaMH.
W3ydeHue cKaasipHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHMSI
IPSIMOM M TNIOCKOCTH. [IprMeHeHne Teopuu npyu penieHny 3a1ad Ha
JENCTBUS C BEKTOPaMH, KOOPJIMHATHBIA METO/], IPUMEHEHHE BEKTOPOB JIIst
BBIUMCJICHNSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O

B3alMHOM DPACIIOJIOKEHHUHU MIPSIMBIX U IIJIOCKOCTEN C UCIIOJIB30BAHUEM
BEKTOPOB

28




4. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHNYECKOE
OBECIIEYEHHME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

Jns ocBoeHusi mporpammbl ydeOHOro mpeamera «MaremaTuka» B IpodecCHOHATBLHON
o0pa3oBaTeNbHOI OpraHu3aluu, pealu3yolleil o0pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro 0OIIero
obpazoBanus B mpenenax ocBoeHusst OITOIT CIIO nHa 6a3e OCHOBHOTO 0O0mIIEro oOpa3oBaHUS,
yueOHbIi KaOWHET UMEET BO3MOXKHOCTH O00€CIeYUTh O0Yy4aromMXcsi CBOOOJHBIM JOCTYIIOM B
HuTepHeT BO BpeMs yueOHOTO 3aHITHS U TIEPHO] BHEYIEOHOU JIEATEIHHOCTH.

[Tomemenue kabunHera ynoBieTBOpsieT TpeOoBaHUsAM CaHUTaPHO-3MUIEMHOIOTHYECKUX
npaBuin ¥ HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIIOBBIM OOOpYIOBaHHEM,
YKa3aHHBIM B HACTOAILIUX TPeOOBaHUIX, B TOM YHUCIIE CHELHATU3UPOBAHHON y4eOHOIl MeOenbio 1
CpelacTBaMU OOydYeHUs, JOCTATOYHBIMU JJII BBIMIOJHEHUS TPeOOBAaHW K YPOBHIO MOATOTOBKH
oOydJaronuxcs.

B kabunere mMeeTcss MyJIbTHMEIUIHOE 000pYIOBaHKE, ITOCPEACTBOM KOTOPOTO YYAaCTHHKH
00pa3oBaTeNbHOTO Mpollecca MPOCMATPUBAIOT BU3YAIbHYI0 HH(POpPMAIUIO IO MaTeMaTHKeE,
CO3JIAI0T MPE3EHTALNH, BUCOMATEPHAIIbI, HHBIE IOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO M MaTepHAbHO-TEXHUYECKOr0 00eCredYeHHs MPOrpamMMbl
yaeOHoro npeamera «MareMaTukay BXOIAT:

1. MHOTrOYHKIIMOHAIBHBIN KOMILIEKC MPETogaBaTes;
2. HarJsgHbIE IOCOOUS:
—  TaOIHULBL;
- KYO;
— MPSMOYTOJBHBIN MapayieNenumnesn;
— TpeyroiipHas IpU3Ma;
— TMpaBUJIbHAs IIECTUYTOJIbHAS PU3MA,
— TMpaBUJIbHAs BOCBMUYTOJIbHAS IPU3MA;
— TpeyrojipHas MPaMHUIa;
— TpaBUJIbHAS YETHIPEXYTObHAS TUPAMHUJIA;
— YeTBIPEXYTOJIbHAS PU3MA;
— KOHYC;
— map;
— OKTasp;
— HMKOCadp;
— HOACKAdIP,
3. KoMmiekT g1 MarHUTHOM JOCKH:
— Halop Mozenel 1l MpakTUYecKux padoT;
— YHHBEPCaJbHBIN HAOOP TEOMETPUIECKUX TEJ, BKIFOUAsk pa3pe3HbIe;
— KJIACCHBIN LIUPKYJIb;
— TpaHCHOPTHD;
— 1Ia0JIOHBI,
— MAarHuTHbIA Habop uugp, OyKB U 3HAKOB,
— MAarHuTHas JI0CKa C KOOPJAUHATHOM CETKOM;
— mpubop «HuciaoBas och».
4. HKpaHHO-3BYKOBBIE ITOCOOUS;
5. KOMITJIGKT TEXHHYECKOH TOKYMEHTAllMHM, B TOM YHCIIE Taclopra Ha CpeacTBa oOydeHwus,
WHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
6. 6ubaroTeyHbIN GOHNI!

OCHOBHAA JIMTEPATYPA
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1.Anrebpa 1 Hayayia MaremMaruaeckoro ananmsa. 10-11 kmaccel. (6a30BbIi U yriIyOIeHHBIN
ypoBHN) Arumos A.11l., Konseun FO.M. u op. — M.: [IpocBenienue, 2016. - 464 c.
2.Maremaruka. DJeMEeHTHI BhICIICH MaTeMaTuku: yueOHuk: B 2 1. T. 2 / B.B. bapaymikusn, A.A.
[Tpoxodres. — M.: KYPC, HUL] UH®PA-M, 2018. — 368 c.

3.bammakoB M. . MaTtemaTtuka. YueOHUK, HaYaIbHOE U cpeHee MpodecCHOHaIbHOE
obpazoBanmne.— M.: Akanemus, 2014. — 256¢.

JOIIOJIHUTEJIbHAS JIMTEPATYPA

1. ®enepanbupliii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccutickori deaepamum.
[Tpuka3 MunuctepctBa obpaszoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepKacHUH
denepanbHOro0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpeaHero (IOJIHOTO) 00Iero
00pazoBaHUsN.
2. Ilpukaz MunucrepctBa obpazoBanusi u Hayku PD ot 29.12.2014 No 1645 «O BHeceHHH
u3MmeHenul B Ilpuka3 MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoit ®enepanuu ot
17.05.2012 Ne 413 «OO6 ytBepxkaeHuu ¢eAaepatbHOro rocyAapCcTBEHHOr0 00pa30BaTEIbLHOTO
CTaHJapTa CpeAHero (MOJHOTO) O0IIEro 00pa30BaHU».
3. Ilucemo JlemaprameHnTa rocyJapCTBEHHOM MOJUTUKU B chepe MOATOTOBKU pabouuX KaJIpoB U
JIIO MunucrepcrBa ob6pasoBanust 1 Hayku PD ot 17.03.2015 Ne 06-259 «Pekomengauuu 1o
OpraHM3alyl  TOJNy4YeHUs CpeaHero oomero oOpa3oBaHUsT B MpeAenax  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CpEIHEro MpodecCHoHaTBHOTO 00pa3oBaHMs Ha 0aze OCHOBHOTO
o0miero oopazoBaHus ¢ y4eToM TpeOoBaHUM (eepalibHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TMOJIydaeMOH MNpo(eccHu WM CIEeMUATFHOCTH CPEeIHEero NpogecCHOHATIHLHOTO
00pazoBaHU.

4. Marematrka B IpuMepax ¥ 3aaadax i moarotoBku k EI'D u nmocrymienuio B BY3: Yuebnoe

noco6ue / Slumenés JI.T. - 2-e uzn., nomn. - M.: By3zoBckuit yueonuk, HUL] MTHOPA-M, 2016.

5. AnreOpa u Hau. mat. aHanmu3a. 10-11xn. Amumor UIILA. u np. 3-e mu3n. - M.: IIpocsemienue,

2016. - 464 c.

6. l'eomerpuu 3a 10-11 xnace - aBTops! AtanacsiH, byry3os, Kamomies, Kucenesa, [To3nsk - 2015

r.,255c.

7. bammmaxoB M. U. Maremaruka: kH. i71s1 yautens: Mero. mocodue 10 kmace. — M., 2008.

8. bammakoB M. . Marematuka. CO0opHHK 3a/1a4 Tpo¢uIbHOM HanpaBieHHocTH.— M., 2012.

NMHTEPHET-PECYPCbI

1. www. fcior. edu. ru (MubopmMannoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MAaTEPHAIIBI).

2. www. school-collection. edu. ru (Exunast kosutekiinu mudpoBbIX 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

OO0pasoBarenbHOE YYPEKACHHE, pEaTH3yIollee IMOATOTOBKY MO YYeOHON TUCITUILIMHE,
obecrieunBaeT OpPraHU3alUI0 M MPOBEICHHUE MPOMEKYTOYHONW aTTECTAIlMd W TEKYIIETO KOHTPOJIS
WHIUBUIYAIbHBIX 00pa30BaTENbHBIX JOCTKCHUN 00YJarOIINUXCS - 3HAHUHN, YMEHUH, KOMIICTCHIIUN
Y YHUBEPCAIbHBIX yU4ECOHBIX JCHCTBUM.

Koutpoas u omeHka pe3yjlbTaTOB  OCBOCHUS  JUCHUIUIMHBI  OCYIECTBISAETCA
MpernoiaBaTesieM B TPOIecCe MPOBEACHHUS IPAKTHUUECKUX 3aHATHH W Ja0OpaTOPHBIX PpadoT,
TECTUPOBAHUS, a TAKXKE BBHIMOJHEHHUS OOYYAIOUIUMUCA HHAMBUAYAJIbHBIX 3aJaHUM, MPOEKTOB,
HUCCIIENOBAHUMN.

OO0ydenue 1Mo y4eOHOM TUCIUTUTMHE 3aBepIIaeTcs aTTecTanueld B hopMe dK3aMeHa.

@DopMBl M METOJBI TMPOMEKYTOYHOW AaTTECTAllMM W TEKYIIEro KOHTPOJS MO Yy4eOHOM
JTUCITUIUIMHE pa3padaThIBAIOTCS OOPa30BATENbHBIM YUPEKICHUEM U JIOBOJATCS JO CBEIACHUS
00ydJaronuxcs He o3Hee IBYX MECSIIEB OT Havyasia 00ydeHUsI.

JIJist IpOMEXYTOYHOM aTTeCTAIllMU M TEKYIIET0 KOHTPOJS 00pa30BaTeIbHBIM YUPESIKICHUEM
co3narorcst pon bl onieHOUHBIX cpeactB (POC).

®OC BriIHOYAIOT B ce0S MEJarornyeckue KOHTPOJbHO-U3MEPUTENbHBIE MaTepuabl,
npelHa3HaYeHHbIE /JIsi OINpEAENCHUS COOTBETCTBHUSI (MJIM HECOOTBETCTBUS) WHIWBUIYaTbHBIX
00pa3oBaTeNbHBIX JTOCTUKEHUN OCHOBHBIM IMOKA3aTENSIM PE3yJIbTaTOB MOATOTOBKH.

Onenka pe3yabTaTOB OCBOEHUS yUeOHOTO MpeAMeTa MPOBOIUTCS Ha ATAre MPOMEKYTOUHON
aTTECTAIlMU TI0 CYMME OIIEHOK 32 KOHTPOJIbHBIE TOUKH.

OneHka OCyIIECTBISIETCS O pa3padOTaHHBIM KpPUTEpUSM B OamaXx B COOTBETCTBHH C
YHUBEPCAIbHOW IIKAJION OLICHUBAHUS.

YHuBepcanbHas MIKajga OUECHUBAHUS

KavecTBeHHas1 OLleHKA HHANBHIYAJIbHBIX

IIpoueHT pe3yIbTATUBHOCTH 00pa30BaTeIbHBIX TOCTHKEHU
(mpaBHJIBHBIX OTBETOB) o0asa .
BepOaJIbHBIN aHAJIOT
(oTmMeTKa)
91-100 5 OTJINYHO
81-90 4 XOpOIIIO
51-80 3 yJIOBJIETBOPUTEIHHO
MmeHee 51 2 HE yJIOBJIETBOPUTEIIHHO
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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 UH
PasBHTHE HOHSITHSI [lenpie 1 panuoHaNBbHBIE YuCia. J[eHCTBUTEIIbHbBIE nnusocTHbIe VYT YMEHMH 110 IpeoOpa30BaHUIO BbIPAKEHUH,
0 UHcIIe yucna. Ilpubaudicennvie 8bluUCIeHUS. (camooTpesienenye) COACPpKAIMX paduKaJIbl U CTCIICHU
Komnnexcnvie uucna. (mucemenHas hopma).
ITpoBepounas pabora Nel
Paznen 2 3HaTh/yMeTh:
Kopuu, crenenn, * HaxOIWTb 3HAYEHUE KOPHA HATYpaIbHOI OK 4 [IpakTuueckoe 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 OK 6 (bOpMUpOBaHIE YMEHHIT peleHHs
gggfggﬁf TPHKHIIKOU TIPH MPAKTHHCECKHX no3HaBaTesbHbIE YV /] Jorapu(pMHUECKUX U MOKa3aTeIbHBIX
. HpOBOI;I/ITI) 10 U3BECTHBIM (hopMyJiaM U (oOmeyuebHsIe) YpaBHCHUH.
TIpaBIIIAM MPeoGpPa3oBaHHst OYKBEHHBIX OK 5 Pa3pa0OoTaHbl KpUTEpUH OLIEHUBAHUS
BBIPAXKEHHIA, BKITFOUAIOIINX CTEIICHH, PaIUKaIbL, KOMMYHUKaTHBHbIE Y'Y ][ | BBIOJIHEHUS IPAKTUUYECKUX Pa0OT.
Jorapu@msl; (ucnonpzoBanue UKT) [TpoBepounas padota Ne2
* BBIUMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX [TuceMeHnHas pabora: pa3BUTHE YMEHUI
BBIp&)KCHHfI, OCYIICCTBIIAA H606XO,Z[I/IMBIG 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 MHOTOTPaHHUKA

* u300paxaTb OCHOBHbIC MHOTOTPAHHUKH U (HPaBCTBEHHO-ITHYCCKOS

KpYTJIBIC TCIa, OIICHUBAHHE)

MOAHATH YEPTEKU IO YCIOBUAM 33]1a4;

* CTPOUTH MPOCTEUIINE CeUeHUs KyOa, MPU3MBbl,

MAPaMUIbI

* HCIIOJb30BATH IIPU PEILICHUU

CTEPEOMETPUYECKUX 3a]1a4

TUTAHUMETPUYecKHe (PaKkThl U1 METO/bI;

* [POBOJUTH JIOKA3ATEIbHBIE PACCYKICHUS B XO/1€

peuieHus 3aiay.
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 Meronnka — 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 BBITOJTHEHHSI

NIOBCEIHEBHOM KU3HH JJIs aHAIN3A PealbHbIX OK 6 TEKCTOBBIX 3a/a4.

YHUCJIOBBIX JIAHHBIX, MPEICTABIEHHBIX MMO3HABATEJIbHbIE

B BHJIE AUarpamM, rpaduKoB, aHaIN3a (3HaKOBO-

WH(pOpPMAIIUN CTATUCTUYECKOTO XapaKTepa. cumBoimaeckue) VY /I
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, (camoormpesenenue), TEOPETHYECKUX 3HAHUU TI0 TEME.

* (bopmyina pacCTOSIHUS MEXAY ABYMS TOUKAMU; 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 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

Pa3paboTranbl 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 IPAKTHUECKUX 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 BAPHATHBHbIX 337124 ¥ yIPAKHEHUI.
* apKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA. xommyHukatueHble VY /I | IIpoBepounas pabora Ne6
* IPOBOJIUTH 110 U3BECTHBIM (hopMyitaM ipeodpaszo- | (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 pa3indHbIX crocobax 3aJaHus (TTpOrHO3MpPOBaHUE) PazpaboTaHbl KpUTEpHH OIIEHUBAHUS 110
byHKLINY; OK 6 TEKYILEMY KOHTPOJIIO, BBIITOJIHIEMBIX
* CTPOMTH rpapUKU U3yYECHHBIX PYHKIHUH; TI03HABATENbHBIE NPAKTUYECKUX PaboT.
* OMHCBIBATH MO rPaUKy ¥ B MPOCTEHIINX CIYYasiX | (oGuieyuebnsie) YV, Konrponsnas padora Nel
mo gopmyne . xommyHuKatuBHble YV ]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 Tpa-

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 YCIOBUAM
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 CTEPECOMETPHICCKHUX
3aJ1a4 MIAaHUMETPUICCKUE (PAKTBI U METO/IBI;

* TIPOBOJMTH JTOKA3aTEIbHBIC PACCYKICHHS B XOJIC
pelieHus 3a1aq;

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

UccieoBaHus (MOJASTUPOBAHNSI) 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)

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

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

Pazoen 9
Hauaja
MaTeMaTHYEeCKOIro
aHaJmu3a

3HaTh/yMeTh:

* mpou3BoiHas QYHKIUH, ee GU3NUECKUN U
r€OMETPUYECKUIN CMBICIT;

* YpaBHEHHUE KacaTeIbHOW;

* IPOU3BOJIHASI CYMMBI, Pa3HOCTH, IIPOU3BEACHNUS,
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

MIPUMEHEHHUE TPOU3BOJHON U UHTErpaJia IpU II0O3HABATEJIbHbIC

pEIICHNY TPUKIIATHBIX 3a/1a4; (oOmeyueOHbIe,

* BBIYKCIISTH IIPOU3BOAHBIC M TICPBOOOPA3HEIC s dexTrBHOE 00IIIEHHE C

AJIEMEHTAPHbBIX (PYHKLIUN, UCTIOIB3YsI CIPABOYHBIE PYKOBOICTBOM)

MaTrepHuabl;

* KCCJIEIOBATh B MPOCTEUIINX CIydasX QyHKIUU Ha

MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBIIUE U

HauMEHBIINE 3HaYeHUS (PYHKIIHHI, CTPOUTH

rpaduKy MHOTOYJIEHOB M MPOCTEUIITNX

paIoHaIbHBIX PYHKIHHA C UCIIOIB30BAHUEM

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 TPUKIAAHBIX 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;

BBIUUCTIATh B TMPOCTEHIIMX CIydasX IUIOMATu C

WCTIOJIh30BaHUEM TTEPBOOOPA3HOM.

KOMMYHUKaTUBHBIE Y'Y ]
(ucnionb3oBanue UKT)

Pemenrie BapuaTUBHBIX YIIPa)KHEHUH.
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
napajuieNienumneaa, IpUu3Mbl, IIAHIPA, TAPAMUIBL,
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 YepTEkKaxX U MOJIEISIX
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 MMPOCTEHIIIMX CIIyYasxX B3aHMHOE
pacrojoKeHue 00bEKTOB B IPOCTPAHCTBE;

* U300pakaTh OCHOBHBIC MHOT'OIPAHHUKH U
KPYIJIbIe TEJIa; BBIIOIHATE YEPTEIKHU 110 YCIOBUAM
3aj1a4;

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

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

* UCITIOJIB30BATh MIPH PEUICHUN CTEPEOMETPUICCKHUX
3a/1a4 TUTAHUMETPHYECKUE (PaKThl U METOIBI;

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

* IS McclieoBaHus (MOJIEIUPOBAHNS) HECIOKHBIX
MPaKTHUYECKUX CUTYaIlUii Ha OCHOBE M3yUYEeHHBIX
(hopmys u CBOKMCTB (GuUryp;

* BBEIYHCIIEHUS 00BEMOB U ILJIOMIAIEH
MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU
PEIICHUU TPAKTUYCCKUX 3aa4, UCIIOIb3Ys IIPH
HEOOXOIUMOCTH CIIPABOYHUKH M BBIYUCIUTCIIHHBIC
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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BCPOATHOCTD ITPOTUBOIIOJIOKHOI'O COOBITHS.
¢ pfuiaTtb HpOCTCfIIHHG KOM6I/IHaT0pHBIe 3aJadu
METOJ0OM nepe6opa, a TaKXXE C UCII0JIb30BaHHUEM

JUYHOCTHOTO BBIOOPA),
OK 4

Penrenue 3amanuii oHy1aiy

CHUCTEM;
* IPUMEHECHUE MAaTEMATUYECKUX METO/IOB JIJIA
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 BEPOSATHOCTH

COOBITHI HA OCHOBE MOJICUETA YNCIIa UCXOJIOB; OK 3

* MCIOJIb30BaTh IPUOOPETCHHBIC 3HAHUSA U YMEHHS | PETYIATUBHBIC YyI

B IIPAKTHUYECKOM 1€ATEIbHOCTU U OBCEIHEBHOM (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.

FOHOMCTPUHCCKHE YPABHEHHA, 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

HpI/IMCHﬂCTCﬂ KpuTcpualibHast CUCTEMA OLICHUBAHUA. B kauectBe KPUTCPUCB BBICTYIIAIOT NPU3HAKU IIPOABJIICHHUA KOMIICTCHIIUU, yyz[,
IMPaBHUJIbHOCTH BBITIOJIHCHUSA 3aJIaHUA. Orenka «5)), «4», «3 », 1 «2» OIpEaACIICTCA B COOTBETCTBUU C yHHBepcaHBHOﬁ [IKAJION 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 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 3amaun POBCp
HEPaBEHCTB U HX Mperno/iaBaTesieM
agammza 10-11 k1.
cucTEM
HTroro 160
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