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Pabouas nporpamma o0mmeoGpasosarensaoi yaebrol nucmummuas QY103 Maremaruka: anrebpa u

HAYAJI0 MAaTEMATHYCCKOTO ada/in3a, TCOMETDUS.

paszpaborana Ha OCHOBE TpeOOBaHMiA:

deiepanbHOr0 rOCyAapCTBEHHOr0 06pa30BaTeNFHOTO CTAHAApTa CPEAHETO 00mero obpasoBanys
yTBepXIeHHOro npuxazoM MunoOpaaykn Poccmu ot 17.05.2012 N 413 (sapeructpupoBato B
Musrocre Poccuu 07.06.2012 N 24480);

denepanbHOro rocyJapcTBEHHOro 06pa3oBaTeNnbHOTO CTAaHAAPTa CPEAHETO IPOPECCHOHANBHOIO
00pasoBanms yTBePIKASHHEOro mpukazoM MunobGprayku Poccnu ot 09.12.2016 N 1547
(pen. ot 01.09.2022) "O6 yrBepxaeHun QeAepantbHOTO FOCYy AAPCTBEHHOTO 00pa3oBaTeibHOrO CTaH/IapTa
cpenuero npodeccroHansHOro 006pa3opanus no cuenuansaocty 09.02.11 PASPABOTKA U YIIPABJIEHUE
[TPOI'PAMMHBIM OBECITEUEHHMEM (3apeructpuposano B Muntocre Pocenn 26.12.2016 N 44936)

Ne 138 o1 24.02.2025 C yIeTOM:

TpoduIIsL HoIyIaeMoro o0pazoBaHusl.

HIPUMEPHOH NPOTrpaMMBL;

PexomeHpanuifi 1o OpraHM3amyyd TOJYYeHWS cpegHero obmero o0pas3oBanusd B Ipenenax
OCBOCHHS OOpPazoBaTEeNBHBIX NPOrpaMM cpefHero npodeccroHambHOro obpazoBanus Ha 0Oase
OCHOBHOTO o6Gwero ofpazoBanus ¢ yyeroM TpeGomanuil (elepatbHBIX [OCYHapCTBEHHBIX
00pa3oBareNbHBIX CTAHAAPTOB M mNoXydaeMod mnpodeccHy WM CHSHHAIBHOCTH CPEIHETO
nipogeccroransEOro 00pasosanus (pazpaboransl JlenapTaMeHTOM I'OCYapCTBEHHOM ONUTHKY B
cepe moaroroBku pabouux kxaapoB B JIIO Munobprayku Poccmm coemectHo ¢ PI'AY
«DenepanbHBii HHCTUTYT pa3BHTHA obpaszoBamms» (mmckMo JlenapraMenTa rocydapcTBEHHOM
nonuTHKY B chepe noarorokn pabounx kanpos u JI1O Munobpraykn Poccun ot 17.03.2015 Ne
06-259);

Meroanuecknx pekoMeHpanumii no paspaborke paboumx mnporpamMM o0ieoOpa3oBaTENbHBIX
ydeOHBIX JMCIMIUINHE B Tpelenax OCBOCHHS OCHOBHOU MpodecCHOHANBHON 00pa3oBarenbHOH
nporpaMmsl cpepsero npogeccuonansaoro obpazopanusa (IINIKPC u IMTICC3), paspaboraBHbIX
Otpeniom npodeccuonansroro obpazoranus Munucrepcrsa oO6pazopanus U Hayku PecnyOnuxn
Harectan

B COOTBETCTBHH ¢ pabounM y4eGHBIM IIaHOM 00pa3oBaTeNbHOM Oprann3anun 26/2027 y4eOHbII rof.

Paspaboruuk: I'acanosa 3.I'.- npenopasatens Maremaruxu IBIIOY P MITIK. ™ M/ 5

Penensentsy/ oxcnepthi: [hkammupsaesa 3.A., 3am. nupexropa no YIIP, IBIIOV Pl
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1. IACIIOPT PABOYEHN IMPOI'PAMMBI YUYUEBHOM JUCHUIIIMHBI

MatemaTHKa: ajJreépa u Ha4aja MaTeMaTHYeCKOI0 aHAJIU3a; reoMeTpHs
1.1. OO0uacTb npuMeHeHHs1 pado4eil NPOrpaMMbl

Pabouas nporpamma o0GrieoOpazoBarenbHoi yueOHow nuctmminasl [11.01 Maremaruka: anrebpa u
HayaJio MaTeMaTHIeCKOro aHAIN3a; TEOMETPHS SBIISIETCS YaCThIO 00Ie00pa30BaTEeIbHOM MOATOTOBKH
CTYJEHTOB I10 IPOrpaMMe MOATOTOBKH CIIELIMATIMCTOB CPEAHEro 3BeHa no crneunanbHoctu 09.02.07
HNudopManoHHbIE CHCTEMBI M TPOTPAMMHUPOBAaHNE 0a30BOT0 YPOBHSL.

Pabouas mnporpamMma o00meo0pa3oBaTeIbHON  y4eOHOM  JUCLMIUIMHBI ~ MOXET  OBbITh
UCMONb30BaHa  JAPYTUMH  00pa3oBaTEIbHBIMM  YUPEXKICHUAMHU  MPO(PECCHOHAIBHOIO U
JIOTIOJTHUTEIBHOTO 00pa30BaHusl, peau3yoIUMH 00pa30BaTEIbHYIO IPOrpaMMy CpeIHEro oOIIero
o0pa3oBaHusl.

1.2. Mecto yuyeOHOH JAUCHHMIVIMHBI B CTPYKType OCHOBHOH NpPO(ecCHOHAJBLHOM
o0pa3oBaTe/IbHON mporpamMmbl: yuyeOHas aucuuiuinHa «MaTeMmaTuk: anrebpa M Hayana
MaTeMaTHYECKOro aHaln3a; TeOMETPUS» peau3yeTcss B paMKax OOIUX, MPO(PUIBHBIX yU4eOHBIX
JTMCIUILINH 00111e00pa30BaTeIbHOTO UKIIA.

1.3. ey 1 3aga4u y4eOHOM JMCHUILIHHBI — TPeOOBaHUS K Pe3yJibTATaM OCBOCHHS y4eOHOM
JUCHUILINHBIL:

Conmepxanne yueOHOW IUCHUIUIMHBI «Maremaruka: anreOpa W Havala MaTeMaTH4eCKOro
aHaJln3a; FeOMETPHs HAIPABIIEHO HA JOCTUKEHHE CIIeIYIONINX LeJIei:

— obecrieuenue chopMUPOBAHHOCTH MPEACTABICHHUNA O COLMATBHBIX, KYJIbTYP-HBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHHUS MAaTEeMAaTHKH;

— obecrnieueHue chopMUPOBAHHOCTH JIOTHUYECKOTO, AITOPUTMUYECKOTO U MaTe-
MaTHYECKOI0 MBIIUICHHS;

— obecrnieyeHue chopMUPOBAHHOCTH YMEHUIN IPUMEHATH IIOJTY4YEHHBIE 3HAHUS IIPU
pELICHUH Pa3JIMYHbIX 3a/a4;

— obecrieueHue chopMUPOBAHHOCTH MPEJICTABIECHUH O MaTEMAaTUKE KaK YacTH
00111e4eI0BEYEeCKON KYJIbTYPbl, YHUBEPCAILHOM SI3bIKE HAyKH, T03BOJISIOIIEM OIUCHIBAThH
U U3y4aTh PEAIIbHBIE IIPOLIECCHI U SIBJICHUS.

OcBoenmne coaepxkaHus y4eOHOW JIUCHMILIMHBI «Maremaruka: anrebpa ¥ Hadvaia
MaTEMaTUYECKOI0 aHaJINW3a; TeOMETpUs» OOECHeunBaeT JOCTUKEHHE CTYAECHTAaMHU CIEIyOIINX
pe3yJIbTaTOB:

® IUYHOCMHDBIX:

— chopMHpPOBaHHOCTh MPEACTABIECHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYyKH,
CPEZICTBE MOJECITUPOBAHMS SIBJICHUI U IPOLIECCOB, UAESIX U METOJAX MaTeMa-THKH;

— TIOHMMaHUE 3HAYMMOCTU MaTeMATUKH JUIsl HAyYHO-TEXHUYECKOTO IIPOrpec-ca,
c(OPMHPOBAHHOCTH OTHOLIEHHUSI K MAaTEMAaTHKE KaK K YaCTH OOIIeUeI0OBeUeCKOM



KyJbTYpPBI 4YEpPE3 3HAKOMCTBO C UCTOPUEN Pa3BUTHsI MATEMATUKH, IBOJIIOLIUEN
MaTEMaTHUYECKUX UIIEH;

— pasBuUTHE JIOTUYECKOT0 MBILLIJICHUS, IIPOCTPAHCTBEHHOTO BOOOpaxKeHus,
AJITOPUTMHUYECKOM KyJIbTYphl, KPUTHYHOCTH MBILUICHUS HA ypOBHE, HEOOXOIUMOM Juis Oyayluei
npodecCUOHATBHOM 1eATENbHOCTH, IS POIOJKEHUsI 00pa30BaHMs U CaMOOOpa30BaHMUS;

— OBJAJCHME MaTeMaTHMYeCKMMM 3HAaHMSAMHU M YMEHUSIMM, HEOOXOAUMBIMH B
IIOBCEIHEBHOM JKU3HHM, JJII OCBOEHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX NUCLMUIUIMH M JUCLUILINH
npoeCCUOHATIBHOIO IMKJIA, s IOJIy4eHUus o0pa3oBaHMs B 00JacTiX, He TpeOyoLIMX
yIIyOJIeHHON MaTeMaTHYeCKON TOATOTOBKH;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHUCIIE CamMOOOpa30BaHUIO, HA
IPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOLLEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
YCHEIHOHW nMpodecCHOHAIBHON 1 00IECTBEHHOM e TEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHOW TBOPYECKOM U OTBETCTBEHHOU
JIESTEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYJHHYECTBY CO CBEPCTHHKAaMH B
00pa3oBaTebHON, OOILECTBEHHO 10JIE3HOM, yueOHO-UCCIIe10BATENBCKOM, IPOEKTHOM
M IpYyTuX BUJAX JIEATEIbHOCTH;

— OTHOLICHME K NPOPECCHOHATIBHON JEATENbHOCTH KaK BO3MOXKHOCTH YyYacTus B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IICHAIIMOHAIBHBIX POOIIEM;

® MemanpeomMemHulx:

—  YMEHHE CaMOCTOSITEIBLHO OMPEACIISITh ETU AEATEIbHOCTH U COCTABIISATh IIAHBI
JIEATEIbHOCTH; CAMOCTOATENbHO OCYUIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIESITEIbHOCTD; UCMOJIb30BATh BCE BO3MOXHBIE PECYPCHI JJIs1 JOCTUKEHUS TOCTABJICHHBIX LIEJIECH U
pealn3anuy IIaHOB JesTebHOCTH; BEIOMPATh YCIICITHbIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

— yMEHHE MPOAYKTUBHO OOMIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOU
JESITEIbHOCTH, YYUTBHIBATh MO3UIUHU IPYTHX YYaCTHHKOB JESATENBHOCTH, 3P(EKTUBHO pa3peliarh
KOH(JIUKTBI;

— BJIQJICHUE HaBBIKAMU TMO3HABATENIbHOM, Yy4eOHO-UCCIIEIOBATEILCKOW U TMPOEKTHOM
JIESITEIbHOCTH, HABBIKAMU pa3pelieHust Mpo0IeM; ClIoCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEIbHOMY IOMCKY METOJ/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3TUIHBIX
METOHO0B IMO3HAHU;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIbHONW WH(GOPMAIMOHHO-TIO3HABATEIILHOMN
JESTEIIbHOCTH, BKJIIOYas yMEHHE OPHUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HH(OpPMAILINH,
KPUTUYECKH OIIEHWBATh W HWHTEPHPETUPOBATH HWHGOPMAIUIO, TOJYYaeMYH W3 Pa3IMYHbIX
HCTOYHHKOB;

—  BJIQJICHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOUYHO U3JIaraTh CBOIO
TOYKY 3pPEHMS], UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;



— BJIQJICHHE HaBBIKAMH TII03HABATEIHHOW pedIEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUUA W
MBICIIUTEIIbHBIX MPOIECCOB, MX PE3yJbTaTOB M OCHOBAHUM, TPAHUI] CBOETO 3HAHUS W HE3HAHHUS, HOBBIX
MO3HABATEJIbHBIX 3374 U CPEACTB ISl UX JOCTH)KEHUS,

- HOCJICYCTPCMIICHHOCTL B TIOHMCKAaX W IIPUHATUA pemeHI/n‘/'I, C006pa3I/ITeJ'ILHOCTL U HHTynnu4d,
Pa3BUTOCTL MMPOCTPAHCTBCHHBIX HpeﬂCTaBHCHHﬁ; CIIOCOOHOCTH BOCIIPUHHUMATBH KpPAaCOTy U TapMOHUTIO MHUPA,

® NPEOMEmMHBIX:

—  c(hOpMHUPOBAHHOCTh NPEJCTABICHUA O MaTeMaTHKe KakK YacTH MHPOBOM KyJIbTypbl M MecTe
MaT€EMaTHUKU B COBpeMeHHOI\/'I OUBUIN3AllUH, cnocobax OIHMCaHus  SABJICHUN p€ajJbHOIO0 MHpa Ha
MaATEMATHUYCCKOM A3BIKE,

—  cOpPMHPOBAHHOCTb  MpPEICTABICHUA O MaTeMaTHYECKUX MOHATHUAX KaK  BaXKHEWIIMX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIOIUX ONUCHIBATh U M3y4YaTh PA3HBIC NPOLIECCHl U SBJICHUS; ITOHUMAaHUE
BO3MO>XHOCTH aKCMOMATUYECKOTO IMOCTPOCHHSI MATEMAaTUYECKUX TEOPUH;

—  BJIQJICHHE METOJAMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEILIEHUsl, YMEHHE UX IPUMEHSITh, IIPOBOJIUTH
JOKa3aTeJIbHBIE PACCYKACHUS B XOJI€ PELICHMS 3a/1a4;

— BIIaJ€HUE CTAHJAPTHBIMM IIPUEMaMU  pELICHUS  palMOHAIBHBIX W  UPPALUOHAJBHBIX,
[I0KA3aTEJIbHBIX, CTECIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUM U HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YHCIIE I IOMCKAa IIyTH PELICHUSA M MIUIIOCTPALUU pEeLICHUs
YPAaBHEHUHN U HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTb NPEJICTABICHUNH 00 OCHOBHBIX IMOHSATHSX MaT€MaTHYECKOro aHalu3a M MX
CBOICTBAX, BJIaJICHUE YMEHUEM XapaKTEepPU30BaTh MOBEJACHHE (PYHKIMHA, UCIOIb30BaHUE TOJYUYEHHBIX 3HAHUI
JUISl OTIMCAHMSI M AaHAJIN3a PEaJIbHbIX 3aBUCHMOCTEN;

—  BJIaJICHHE OCHOBHBIMHU MOHATHUSAMM O IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, UX
OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHHs paclio3HaBaTh I'€OMETpHUYECKUE (PUIYypbl Ha dYepTexkax,
MOJICNIIX U B pealbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOWCTB IeOMETpUYecKkux (uryp u Qopmyn s
pelIeHus TEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAaKTUYECKUM COJEPIKAHUEM;

—  c(hOpMHUPOBAHHOCTb NPEACTABICHUH O Ipoleccax M SBJICHHUAX, HMEIOIIUX BEPOATHOCTHBIN
XapaKkTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIIBHOM MHUPE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUU
BEPOSITHOCTEM; yMEHMM HAXOAUThb W OLEHUBAaThb BEPOSITHOCTU HACTYIUIEHUS COOBITUH B MPOCTEHIIMX
IIPAKTUYECKUX CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4alHbBIX BEJIUYNH;

—  BJIaJICHUE HaBBIKAMHU HCIIOJb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPU PELLIEHUH 3a/a4.



O6mue
KOMIICTCHIINN

[Tnanupyemble pe3yabTaThl 00y4eHUs

O6muel

JucimninHapHbie2

OK 01 Bri6upats
CIIOCOOBI pelIeHUs
3amaq
npodeccHoHaTbHOM
JEeSITeTbHOCTH
MPUMEHUTETBHO K
pa3IuYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPYA0IO0HE; -
TOTOBHOCTb K aKTUBHOH JICITSILHOCTHU
TEXHOJIOTMYECKON M COIMAJIbHON
HaIpaBJIECHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh, TUIAHUPOBATH U
CaMOCTOSTENIbHO BBITIOJHATH TaKyHO0
NEATEIbHOCTD; - HHTEPEC K
pa3nu4HbIM chepam
npoeCCUOHANTLHOM JCATEIBHOCTH,
OBnajeHne yHUBEpCAIbHBIMU
y4eOHBIMU TTO3HABATEIIBHBIMU
JEUCTBUAMMU: a) 0a30BbIE JTOTUUYECKUE
IEMCTBUSA: - CAMOCTOSTEIBLHO
(hopMyIHpOBATh U AKTyaIM3UPOBATH
npo0semMy, paccMaTpUBaTh €
BCECTOPOHHE; - YCTAaHABIMBATh
CYIIECTBEHHBINA MPU3HAK WU
OCHOBAHMS JIJIsI CPAaBHEHUS,
Kiaccudukanuy 1 0000IIeHHS; -
OTIPEIEIATH 1EH IeITeTbHOCTH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH UX
JIOCTUIKEHHSI; - BBISIBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B
paccMaTpruBaeMbIX SBICHUSX -
BHOCHTH KOPPEKTUBBI B JACSITEIHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKU
MOCJIEICTBUN NCATCIBHOCTH;

-BJIaJICTh METOIaMU J1I0Ka3aTeIIbCTB,
JITOPUTMaMHU peLleHMs 3a/1a4; yMEHUe
(bopMyIHpOBATH OIIPEICIICHUS, AaKCHOMBI U
TEOPEMBbI, IPUMEHSATh UX, TPOBOIUThH
JIOKa3aTeNbHBIE PACCYKICHUS B X0J1€
peleHus 3aa4; - yMeTb OlIepUpPOBATh
MOHSATHSIMH: CTETICHb YHCIIa, Iorapudm
YHCJ1a; YMEHUE BBIIOJIHATH BEIUMCIICHUE
3HaYeHUH U IpeoOpa30BaHUs BBIPAKEHUH cO
CTEINEeHsIMH U Jiorapudmamu, npeodpa3zoBaHus
JpOOHO-PALIMOHAJIBHBIX BBIPAKEHUI; - YMETh
OIIEPUPOBATH MOHATHSMHU: PALlUOHAIbHBIE,
UppaluoHaJIbHbIE, IOKa3aTENbHBIE,
CTEIeHHbIE, JOrapuPpMHUECKUE,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI; - YMEThb
OTIEpPUPOBATH MOHIATHAMU: (PYHKIINS,
HenpepbIBHAsE QyHKIMS, TPOU3BOIHAS,
nepBooOpasHas, oNpeeeHHbI HHTETPal;
YMETb HaXOJUTh ITPOU3BO/IHBIE
AJIEMEHTApHBIX (PYHKIINN, UCTIOIB3YS
CIIPaBOYHBIE MaTEpHUAJIbl; UCCIENO0BATh B
MPOCTEHIINX ciydasx QyHKIMH Ha
MOHOTOHHOCTb, HAXO/IUTh HANOOJIbIINE U
HauMEHbIIINE 3HaYEHUS] PYHKIMH; CTPOUTH
rpaMKu MHOTOUJIEHOB C UCIIOJIb30BAHUEM
anrnapara MaTeMaTHYECKOrO aHaJIn3a;
IIPUMEHATH IPOU3BOIHYIO IIPU PELIEHUN
3aJ1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpPMEHTUPOBAHHBIE 3a/1a4X Ha HAUOOJIbLINE U
HauMEHbIIINE 3HAYEHUS, Ha HaX0XK/IEHNE
IIyTH, CKOPOCTH U YCKOPEHUS; - YMETh
OTIEpUPOBATh MOHATHUAMU: PallMOHAIbHAS
(byHKIUs, TOKa3aTesbHas QYHKLUS,
cTeneHHas (QyHKUus, JJorapupmudeckas

- pa3BUBaTh KPEaTUBHOE MBIIIUICHUE
MIpU PEIICHUH KU3HEHHBIX Mpo0sem 0)
0a30BbIe UCCIIEI0BATENBLCKUE
JICUCTBUS: - BJIAJIETh HABBIKAMH
y4eOHO-HCCIIEI0BATENIbCKOM U
MIPOEKTHOM NI TETLHOCTH, HAaBBIKAMHU
pasperieHus npo0sieM; - BBISBIAT
MIPUYHHHO-CJIC/ICTBEHHBIE CBS3H U
aKTyaJIM3UpOBATh 3a7a4y, BbIIBUTATh
THIIOTE3Y €€ PEIICHHsI, HAaXOIUTh
apryMeHTBhI [l J0Ka3aTelbCTBA
CBOMX YTBEp)KIICHHIA, 33/1aBaTh

(byHKIUS, TPUTOHOMETPHUYECKUE (PYHKIIUH,
oOpaTHbI€ (PYHKIIMU; YMEHUE CTPOUTH
rpadMKu U3y4eHHBIX (QYHKLUH,
UCTIOJIB30BaTh TPa(pUKH P U3yUECHUH
IPOILIECCOB U 3aBUCUMOCTEMH, IIPU PEIICHUU
3a71a4d U3 IPYTUX YYeOHBIX TPEIMETOB H
3ajlay U3 pealibHON ’KU3HU; BBIPAXKaTh
dhopmynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; - YMETh PELIaTh TEKCTOBbIE
3a]]auM pa3HBIX TUIIOB (B TOM YHCIIE HA
IPOLICHTHI, 10JIU ¥ YacTH, Ha JABH)KEHHE,
paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH,




napameTpbl U KpUTEPUH PELLIEHUS; -
aQHAIM3UPOBATH MOJIYYCHHBIC B XO/I€
peuIeHus 3aJ1auu pe3yJibTaThl,
KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBHSX; --
yMETh NEPEHOCUTDH 3HAHUS B
MMO3HABATEJIbHYIO M MPAKTHYECKYIO
00JacTH KU3HEACSITETLHOCTH; - YMETh
WHTETPHUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00JIacTel; - BBIIBUTATH
HOBBIE WJICH, TIpEJIaraTh
OpUTMHAJIbHBIE MOJX0/Ibl U PEIICHUS;
H CIIOCOOHOCTH MX MCIOJIL30BAaHHUS B
MO3HABATEILHOM U COIMAJIbHOM
MIPaKTHUKE

3aJjauu U3 00JIaCTH yNpaBJICHUS JTUYHBIMU U
CEeMEMHbIMU (PUHAHCAMM); COCTABIISATh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 3aJ[auu, UCCIEA0BATh
II0JIy4E€HHOE PEIICHNE U OLIEHUBATh
[IPaBI0N0I00HOCTb PE3yJIbTATOB; - YMETh
OIIEpUPOBATh MOHATUSAMU: CPETHEE
apudmernyeckoe, Merana, HaubobIlIEee U
HauMEHbIIIEE 3HAUEHUS, pa3Max, JUCTIEPCHUs,
CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMETh U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMalnIO, TPEICTaBICHHYIO B TabIuIax,
Ha MarpaMmax, rpagukax, OTpaxarounryro
CBOMCTBA peasIbHbIX MTPOLIECCOB U SBJICHUM;
NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO
TaOJIMI] ¥ TUarpamMM; UCCIIEI0BATh
CTaTUCTUYECKHUE TAHHBIE, B TOM YHCIIE C
MIpUMEHEHHEM IpaUYeCKUX METO/I0B U
AJIEKTPOHHBIX CPENICTB; - YMETh ONEPUPOBATH
MOHATUSIMHU: CITyYalHBIN ONBIT U CIIyYallHOE
COOBITHE, BEPOSITHOCTD CITy4alfHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSATHOCTD C
UCIOJIb30BaHUEM I'pauueCKUX METO/IOB;
IPUMEHATH (POPMYJIBI CII0XKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl 1 HOPMYJIIBI IPU PEIICHUH 3a71aY;
OLIEHNBATh BEPOATHOCTH PEAJIHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYailHbIMM BETMYHMHAMU;
YMEHHE NIPUBOJIUTH IPUMEPHI

IMPOSABJICHUA 3aKOHA OOJIBININX YKCEI B
MPUPOHBIX U OOIIECTBCHHBIX SIBJICHUSX; -
YMETH OIICPUPOBATH IMOHATHAMU: TOYKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO,
JIBYI'PAaHHBIN yTOJI, CKPEINBAOIIUECS
npsIMbIe, TTAPAIICITLHOCTD U
MEPIEHIUKYIAPHOCTD MIPSAMBIX U
TUIOCKOCTEH, YroJl MeXKIy MPSMBIMH, YTOJI
MEXTy TIPSIMOH | IJIOCKOCTBIO, YTOJI MEXKITY
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOAHUEC MCIKAY ITPSAMBIMU,
paccTosiHUE MEXIY MIOCKOCTSAMU; YMEHHE
HCIIOJIB30BAaTh IIpU PCIICHUHU 3ada4
W3YYEHHbIE (PaKThl U TEOPEMBI
ITAaHUMCETPUUN,;YMCHUC OLICHHUBATH Pa3MCPhbL
00BEKTOB OKPY’KAIOIIETO MUPA; - YMETh
OIICPHUPOBATE MOHATUAMU: MHOI'OI'PAaHHUK,
ceueHrne MHOTOTPaHHHKA, KyO,
napajuieNienune/1, Ipu3Ma, mupamMmua,
burypa 1 moBepxXHOCTh BpallleHus,
HAJIUHAP, KOHYC, map, chepa, ceueHus
burypsl BpaleHusi, IOCKOCTb,
Kacaromasicsi cepsl, IIIHHIPA, KOHYyCa,
TUIOMIA/Ib TOBEPXHOCTU MTUPAMHU/IBL,
IPU3MBI, KOHYCA, IMJIMHPA, TUIOIIA




cdepsl, 00beM Ky0a, MPSIMOYTOJILHOTO
napauiesienuea, MupaMuIbl, TPU3MEI,
LWIKMH/Ipa, KOHYyca, [1apa; yMeHHUe
n300paxaTb MHOTOI'PaHHUKU U
MIOBEPXHOCTH BPALIECHUS, UX CEYCHHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacrio3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE paclio3HaBaTh
NpaBUJIbHBIE MHOTOTPAHHUKH; - YMETh
OIIEPUPOBATH MOHATHAMU: ABHKEHHE B
MIPOCTPAHCTBE, MOJOOHBIE (PUTYPHI B
IIPOCTPAHCTBE; MCII0JIb30BaTh OTHOIICHHUE
IO IeH TTOBEPXHOCTEN U 00 BEMOB
10JOOHBIX (PUTYp MIPH PELICHUHU 33]ay;

- YMETb BBIYUCIISITh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOMAb, 00bEM,
IUIOLIA/1b TOBEPXHOCTH ), UCIIOJIb3YS
M3y4eHHbIE (OPMYJIIBI U METOJIBL; - YMETh
ONEPUPOBATH MOHATUAMHU: NPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPJANHATHI TOUKH,
BEKTOp, KOOPJAMHATHI BEKTOPA, CKaJSIPHOE
MIPOU3BEJICHUE, YTOJI MKy BEKTOpPaMH,
CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOPA
Ha YKCJIO; HAXOUTh C TOMOILBIO
W3YYCHHBIX (DOPMYIT KOOPIUHATHI
CEpEeIMHbI OTPE3Ka, PACCTOSHUE MEKTY
JIBYMs TOYKaMU; - yMETh BHIOMpATH
MOAXOAAIIMN U3yYeHHBIA METOA IS
peuieHus 3a1a4u, paclio3HaBaTh
MaTemMaTHueckue (GaKkThl © MaTeMaTHUECKHe
MOJICJIA B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOIUTD
MPUMEPBI MATEMATUYECKUX OTKPBITHI
POCCHICKON 1 MUPOBOM MaTEMaTHUYECKOM
HayKH. - YMETh ONIEPUPOBATH MOHATUSIMH:
onpeaeneHue, akcuoma, Teopema,
CJIIEAICTBUE, CBOMCTBO, ITPU3HAK,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE
(bopMyIIUpOBKHU; yMEeHUE (HOPMYIUPOBATh
o0paTHOE U MPOTHBOIOJIOKHOE
YTBEPKICHHE, PUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBIL, UCIIOJIB30BATh METOJ
MaTeMaTUYECKON MHIYKIIMH; TPOBOJUTH
JIOKa3aTeIbHbIE PACCYKICHUS IIPU
peLIeHnH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
MIPAaBUWIbHOCTB PACCyXIACHUM; - YMETh
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO,
IMOAMHOXECTBO, OIEPALIMU HaL
MHOECTBAMHU; YMEHHUE HCIIOJIb30BATh
TEOPETUKOMHOKECTBEHHBIH aIapar s
ONMCAHMS PEAIBHBIX MPOLECCOB U SIBJICHUN
[IpY PELIEHUH 3a7a4, B TOM YUCIIE U3
JIPYTUX YY4EOHBIX IPEIMETOB; - YMETh




OTEePUPOBATH MOHATUSAMU: Tpad, CBA3HBIN
rpad, AepeBo, LUK, Tpad Ha MJIOCKOCTH;
YMEHHE 33/1aBaTh U ONHUCKHIBATh rpadbl

pa3IMYHBIMU CIIOCOOAMU; HCTIOIb30BAaTh
rpadsl IPU PELICHUH 33/1a4; - YMETh CBOOOIHO
OIEpUPOBATh OHATHUAMHU: COUYETaHUE,
[IEPECTAHOBKA, YNCJIO COYETAaHUM, YU CIIO
NepeCcTaHoOBOK; OMHOM HbroTOHA; ymMeHne
NPUMEHITh KOMOUHATOPHbIE (PAKTHI U
pacCyXIeHHUs Ul PEIICHUS 3a1a4; -yMETb
OIEpUPOBATh NOHATHUAMHU: HATypaIbHOE
YHCIIO, LIEJI0€ YUCII0, OCTATOK 110 MOAYIIIO,
paloHaIbHOE YHUCIIO0, UPPALIMOHAIBHOE
YHCIIO, MHO’KECTBA HATypaJIbHBIX, LENbIX,
paloHaIbHbIX, JEHCTBUTEIbHBIX YNCEN,
YMEHHE UCIIOJIB30BATh IPU3HAKU JACIUMOCTH,
HaVMEHBIINN OOIIUH 1eNUTeNNb U HaUMEHbIlIee
oOuiee kpatHoe, ainroput™ EBkinuaa nmpu
pEILIEHNN 3a7ja4; 3HAKOMCTBO C Pa3JIU4YHbIMU
MO3ULIMOHHBIMH CHUCTEMAMH CUUCIICHHUS; -
YMETb CBOOOHO ONIEPUPOBATH MOHATHAMHU:
CTENEHb C LENbIM II0Ka3aTeIeEM, KOPEHb
HaTypaJIbHOM CTEIIEHH, CTEIIEHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTEIEHD C
JIeHCTBUTENIbHBIM (BEILIECTBEHHBIM)
rokasaresem, Jiorapudm drcia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJIBHOTO YHCJIA; -
YMETb ONIEPUPOBATH MOHATHIMU: TOXKIECTBO,
TOKECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U
HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHUH,
HEPAaBEHCTB U CUCTEM, pallOHAJIbHbIE,
UppalOHAJIbHBIE, IOKA3aTEIIbHEIC,
CTETIeHHbIE, Torapu(pMUIECKHE,
TPUTOHOMETPUUYECKNE YPABHEHUS,
HEPAaBEHCTBA U CUCTEMBI; YMEHUE PELLIaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C
MIOMOUIbIO PA3JINYHBIX IPUEMOB; pelIaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YPaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI [l PEILICHUS
MaTeMaTHUYECKUX 3aa4 U 3a7a4 U3 pa3IMuHbIX
obnacTel HAyKH M peaIbHOM JKU3HH

-yMETh CBOOOIHO OTIEPHPOBATH IOHSATHUSIMHU:
rpaduk GpyHKIUHU, 0OpaTHAs QYHKIMA,
KOMIO3UIUS QYHKIMH, TUHEHHAs pyHKINS,
KBaJ[paTU4Hasi GYHKLHUS, CTeNCHHAs QYHKIMS C
EJTBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMY, TOKa3aTeabHas U Jorapudmuueckas
(GyHKIMU; YMEHHE CTPOUTDH IrpaduKu QpyHKIUA,
BBINIOJIHATH MpeoOpa3oBaHusi rpaguKoB




(GyHKIMN; yMEHHUE UCIOIb30BaTh TpapUKu
GyHKIUH 1715 U3y4eHUsl IPOLECCOB U
3aBUCHUMOCTEH IIPU PELICHUU 3a/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U U3 PEATILHOM
KHU3HU;BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH
MEX/1y BEIMYMHAMU; YMEHUE CBOOOIHO
OIIEPUPOBATH MOHATHIMHU: YETHOCTh (PYHKIINH,
MEePUOANYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh
(YHKIMH, MOHOTOHHOCTb (D)YHKIIUH, SKCTPEMYM
¢GbyHKIMHM, HanboJblIee U HauMeHbIlIee
3Ha4YeHUs1 PYHKINUU HAa IPOMEKYTKE; YMEHUE
MIPOBOAUTD HCCIIEIOBAaHUE (PYHKIIMH; YMEHHE
HCITOJIb30BaTh CBOMCTBA U TpauKH QyHKIHIHA
JUIS pellieHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C
napamMeTpamu; U300pakaTb Ha KOOPAUHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM; - YMETh CBOOOIHO
OTIepUPOBATH OHATUAMU:
M0CJIeI0BATENbHOCTb, apu(hMeTHUECKAs
Iporpeccusi, reoMeTpuieckas mporpeccus,
0eCcKOHEeuHO yOBIBaOIasi FEOMETpUYEcKast
Iporpeccusi; yMeHue 3aJ1aBaTh
MIOCJIE0BATENBHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX (POPMYIT; - YMETH ONIEPUPOBATH
MOHATHUSMH: HENPEPHIBHOCTh (PYHKIINH,
ACUMIITOTHI Tpaduka PyHKIMH, IepBas U
BTOpasi MPOU3BOAHAs (DYHKIINH,
T€OMETPUUYECKUA U (PU3NUECKHUIA CMBICTT
MIPOU3BOJIHOM, IIEPBOOOpa3Hasi, ONpeIeIeHHBIN
WHTErpaJl; yMEHUE HAXOIUTh

acCUMIITOTHI rpaduKa QYHKLIUHU; YMEHHUE
BBIUUCIIATH TIPOU3BOTHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO U KOMITO3UIMH
(GyHKIMH, HAXOAUTh ypaBHEHHE KacaTeIbHON K
rpaduKky QyHKIMH; yMEHUE UCII0JIb30BaTh
MIPOU3BOIHYIO JUIS UCCIIECAOBAHUS (DYHKIHHA, 1151
HaXO0KJCHUS HaWIy4IlIero pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-
HKOHOMHMUYECKUX U (PU3MUECKUX 3ajjauax, AJs
OTIpEJIEIIEHUS] CKOPOCTH U YCKOPEHUS; HAXOUTh
IUIOIIAAN U 00bEMBI (DUTYD C TTOMOLIBIO
WHTETpaja; MIPUBOAUTH TIPUMEPHI
MaTeMaTHYeCKOr0 MOJIETMPOBAHUS C TOMOIIBIO
¢ depeHInaIbHbIX YPaBHEHUI; - YMETh
OIEPUPOBATH MOHATHAMHU: KOMIIJIEKCHOE YUCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOTYJTb
apryMeHT KOMIUIEKCHOTO YHcia, popma 3arnnucu
KOMIUIEKCHBIX YHCeT (TeoMEeTprIecKas,
TPUTOHOMETpUYECKas U anredpandeckas);
YMETb IPOU3BOIUTH apH(PMETHIECKUE TCHCTBHS
C KOMIUIEKCHBIMU YHCJIAMU; IPUBOJIUTh
MIPUMEPHI HCTIOIB30BaHHUS KOMIUIEKCHBIX YHCET;
- YMETb CBOOOTHO ONIEPUPOBATH MOHATUAMU:
cpenHee apupMeTHIECKOe, MEANaHa,




HauOoJIbIlIee U HAMMEHbIIIEe 3HAUCHHUS, pa3Max,
JTUCTIEPCHS], CTAHIAPTHOE OTKJIIOHEHUE TSI
OMMCAaHUS YUCIIOBBIX JIAHHBIX; YMEHUE
WCCTIEA0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM
quclie C MPUMEHEHHEM rpauuecKux METOA0B U
3JIEKTPOHHBIX CPEJICTB; rpaduIecKu
HCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C
MOMOIIBIO AUArPAMM PACCEUBAHUS U JIMHEHHON
perpeccui; - yMeTh HaXOJUTh BEPOSITHOCTH
COOBITUH C UCTIOIB30BAaHUEM IpaPUUECKUX
METOJOB; MPUMEHSTH JJI pEUICHUS 3a/1a4
(hOpPMYITBI CITOKEHUS M YMHOXKEHUS
BEPOSITHOCTEH, (hOpMYITy TIOJTHOM BEPOSITHOCTH,
dhopmyny bepHyiin, KoMOMHATOPHBIE (haKTHI U

(opMyIIBI; OLIEHUBATH BEPOSTHOCTU PEATbHBIX
COOBITHI; yMEHHE ONIEPUPOBATH MOHATHIMHU:
Clly4aiiHas BEJIMYMHA, PACIIPENCICHUE
BEpPOSITHOCTEM, MATEMAaTUYECKOE OXKUIAHUE,
JUCIIEPCHUS U CTAaHJAPTHOE OTKIOHEHUE
CIIy4aifHON BEIMYMHBI, QYHKIIUU pacipeesICHHS
Y TUIOTHOCTH PAaBHOMEPHOTO, MI0KA3aTEIBHOIO U
HOPMAJIBHOT'O PacIpeelICeHUl; yMEHUE
HCIIOJIb30BaTh CBOMCTBA N3Y4YECHHBIX
pacIpeneNeHui 1JI PeIeHus 3a1a49; 3HAKOMCTBO
C MOHATHUAMU: 3aKOH OOJIBILUX YHCEN, METOAbBI
BBIOOPOYHBIX UCCIICIOBAHUI; YMEHHE TIPUBOIUTD
IpUMEPBI MTPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX; - YMETh
CBOOOJIHO ONEPUPOBATH MOHATHIMU: TOUKA,
psMasi, MI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKHH YTOJI, ABYTPAHHBIN Yo, TPEXIPaHHBIN
YTOJI, IEPECEKAIOIINECS, TIapalICIbHbIE U
CKPEIIMBAIOIINECS IPSIMbIE, TAPAJLIENBHOCTD U
NEPIEHANKYJSIPHOCTD IIPSMBIX U IIJIOCKOCTEM,
YTOJI MEXAY IPSAMBIMH, YTOJI MEKIY IIPSIMON U
IJIOCKOCTBIO, YTOJI MEKy TUIOCKOCTSIMH; YMEHHE
MCIIOJIb30BAaTh IPU PELICHUH 3a/1a4 U3yUYEHHBIC
(dakThl ¥ TEOpEMBI IITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY KalOIIEM
MHUPE;YMEHUE ONEPUPOBATH NOHATUAMU:
MHOT'OTPaHHMK, CEYEHHE MHOTOIPAaHHUKA,
[PAaBWJIbHBIM MHOTOIpaHHUK, IPU3Ma, MTUPaMH/IA,
¢durypa v moBepXHOCTb BpALLCHUS, LIUITUH]ID,
KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH,
CEYEHHUs KOHYCa U IWIMHJIPA, TapaJUIeIbHbIE OCH
WIM OCHOBAHHUIO, CEYEHHE 11apa, IIIOCKOCTb,
Kacaroasicsi cepsl, UINHIPA, KOHyCa; YMEHHE
CTPOUTH CEYEHNE MHOTOIpaHHUKA, U300paxxaThb
MHOTOI'paHHMKH, (PUTYPbI U TOBEPXHOCTH
BpalICHUS, UX CEYEHUs, B TOM YHCIIE C TOMOILBIO
3JICKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATh
CBOICTBa reOMETPUUECKUX PUryp,
CaMOCTOSTENIbHO (POPMYIIUPOBATH ONpEAEICHUS
U3y4aeMbIX (PUryp, BBIIBUIATh




TUIIOTE3bl O CBOWCTBAX U NMPU3HAKaX
reOMETPUUECKUX PUTYp, 000CHOBBIBAThH WIIN
OIIpOBEPraTh UX; YMEHHUE MPOBOJIUTH
KJIacCU(pUKaLUIO GUTYp IO Pa3IUYHBIM
HpU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE
JIOTIOJTHUTENbHBIE TIOCTPOEHUS; - YMETh CBOOOIHO
OIIEpUPOBATH MOHATHIMU: IUIOINAAb (QUTYDBI,
00beM (purypsl, BeTUYHHA YTJIa, PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKY
IPSIMBIMU, PACCTOSIHUE MEXK/TY IIIOCKOCTSAMH,
II0IIAAb c(epbl, IUIOIIAb IOBEPXHOCTH
HMUPaMUJIBL, TPU3MBI, KOHYCA, IIMIUHIPA, 00BEM
Ky0a, MpsIMOYTOJILHOTO NapaJelenunea,
MUPaMUJIbL, TPU3MBL, IIWIIKHIPA, KOHYCA, 111apa;
YMEHHUE HaXOJUTh OTHOLLICHHE 00BEMOB
oJI00HBIX (PUTYP; - YMETH CBOOOIHO
OTIepUPOBAThH TOHATUSAMU: JBUKEHUE,
napaJuleIbHbIA IEPEHOC, CHMMETPHSI Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 110100us, M000HbIE GUTYPBI;
yYMEHHE pacro3HaBaTh paBHbIE U OJOOHBIE
¢Gurypsl, B TOM 4uclie B IPUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHHE UCIIOIb30BaTh
TFE€OMETPUUECKHUE OTHOIICHHUS, HAXOAUTh
reOMEeTPUYECKUE BETMUMHBI (JTMHA, YTOJl,
UIOIAAb, 00BEM) MPH PEIICHUH 3324 U3 APYTHX
y4eOHBIX IPEAMETOB U U3 PEAIbHOM KU3HH; -
YMETh CBOOOHO ONIEPUPOBATH MOHATHAMU:
IpSAMOYTOJIbHAs CCTeMa KOOPAMHAT, BEKTOD,
KOOpJMHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BE/ICHIE BEKTOpa HA
YHCII0, Pa3JI0XKEHUE BEKTOpA M0 0a3ucy,
CKaJIIpHOE MPOU3BEJIEHHE, BEKTOPHOE
IIPOU3BENIEHUE, YTOJ MEKIY BEKTOPaMH; YMEHHUE
WCIIOJIB30BaTh BEKTOPHBINA U KOOPJAUHATHBIN
METO/J ISl PELICHUS TEOMETPUUECKUX 3a]ad U
3ajia4 Ipyrux y4eOHbIX IPEIMETOB; ONIEPUPOBAThH
HNOHATHUAMMU: MaTpula 2x2 u 3x3, onpeneanTenb
MaTpHIIbl, FEOMETPUYECKUN CMBICII
OINpEAEIIUTENS,

- YMETb MOJEJIIMPOBATH PEAJIbHBIE CUTyalluu Ha
A3BIKE MATEMATUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4H, UCCIIEI0BATh IIOCTPOCHHBIE
MO/JIEJIU C UCIOJIb30BAHUEM allllapaTa ajareopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;
CTPOUTH MAaTEMATUYECKUE MOJIEIIH C IIOMOIIBIO
F€OMETPUYECKUX ITOHATUI U BEJIUYMH, pelIaTh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4U;
COCTABJISITh BEPOSITHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yIIbTaT;
pemaTh NPUKIaJIHbIE 33/1a4U CPEICTBAMHU




MaTeMaTUYECKOr0 aHAJIN3a, B TOM YHUCIIe
COLIMAJIbHOOKOHOMHYECKOT0 ¥ (PU3NYECKOTO
XapakTepa; - yMeHHEe BBIOMPATh MOIXOASIINUN
METO/I JUIsl pEeIICHUs 3a4a4H; TOHUMAHUE
3HAYUMOCTH MAaTEMATUKU B U3YUYEHUU
MIPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U
SABJICHUI; YMEHUE PACIIO3HABATH MPOSBIECHUE
3aKOHOB MaTEMATHKH B UCKYCCTBE, YMEHHUE
MIPUBOJIUTH NPUMEPBI MATEMATUUYECKUX OTKPBITUNA
pOCCHIICKOM 1 MHUPOBOM MaTEMATHYE€CKOW HAYKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIC CPEICTBA
MOWCKA, aHaJIM3a U
WHTEPIPETANN
uHpOpMaLuu, U
nH(pOpMaAITMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 32,144
npodeccrnoHanbHOM
JeSITeTbHOCTH

B oOnactu neHHOCTH
HAy4HOTO ITO3HAHUS: -
c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
0011eCTBEHHON TTPaKTHKH,
OCHOBAHHOTO Ha JUAJIOre
KyJbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B
MOJIUKYJIBTYPHOM MUPE; -
COBEPIIICHCTBOBAHUE
SI3BIKOBOM M UM TATEIIHLCKOM
KYJBTYPhI KaK CpeJICTBa
B3aUMOJICUCTBUS MEKITY
JIIOJIBMH U TIO3HAHHS MHUPA;
- OCO3HAHUE [ICHHOCTH
Hay4YHOU JEATEIHHOCTH,
TOTOBHOCTh OCYIICCTBIIATH
MIPOCKTHYIO U

- YMETh OIIEPUPOBATH MOHATUAMU: PALlUOHATbHAS
byHKIMS, TOKa3aTenbHas (YHKIIHS, CTCTICHHAS
byHkuus, norapupmudeckas GyHKIHS,
TpUTOHOMETpHUUECKUE QYyHKIIMHA, 0OpaTHbBIE
(GYHKLINU; yMEHHE CTPOUTH TPAPUKH U3YUEHHBIX
(GyHKIMHA, UCTIONH30BaTh TPAPUKH NMPU U3YUECHUN
IPOIIECCOB U 3aBUCUMOCTEM, IPU PEIICHUH 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U 3a/1a4 U3
pEeaNbHOM JKU3HH; BRIPAKATh (GOpMyIIaMu
3aBUCUMOCTH MEX]Ty BEJTMUNHAMU; - YMETh
OTIEpPUPOBATH MOHATHIMHU: TOXKIAECTBO,
TOXKIECTBEHHOE MPeoOpazoBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIILHOCTh YPaBHEHUI, HEPABEHCTB U
CHCTEM, pallMOHAIbHbIC, UPPATUOHAIBHBIE,
NOKa3aTeNbHbIC, CTCTICHHBIE, IOTapUPMHUCCKUE,
TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPAaBEHCTBA




HCCIIEI0BATENBCKYIO
JEATeIbHOCTh UHIUBHIyalbHO U
B rpynne. OBnaaeHue
YHUBEPCAIBHBIMH y4eOHBIMH
MI03HABATEIbHBIMU ACUCTBUSIMHU:
B) paboTa ¢ mHpOpMaIuei: -
BJIQJIETh HAaBBIKAMH MOJTYYCHHUS
nH(OpPMAIMU U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIEHO
OCYIIECTBIISATH ITOUCK, aHAIIU3,
CHCTEMaTH3alHUIO U
MHTEpIIpeTannio nHpopmManun
pa3NUYHBIX BUAOB U GOpM
NPE/ICTaBICHHUS; - CO3/1aBaTh
TEKCTHI B pa3IMYHBIX (popMaTax c
y4eToM Ha3HaYeHUs! HHPOPMALIUH
U LIEJIEBOM ayJTUTOPUH, BbIOMpast
ONITHMANIBHYIO (OpMY
MIPEJCTABICHHUS U BU3yaTH3alIlHHL;
- OLIEHUBATH JOCTOBEPHOCTD,
JETUTUMHOCTB HH(OpMaIn, ee
COOTBETCTBHUE MTPABOBBIM U
MOpPAJIbHO-3THYECKIUM HOpMaM; -
UCMOJIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI
B PEUICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX
OpTaHU3AIMOHHBIX 33124 C
co0uroIeHreM TpeOOBaHUIM
SPTrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, THTHEHBI,
pecypcocOepekeH s, MPaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOopMaMOHHOM 06€30MacHOCTH;
- BJIaJIeTh HABBIKAMU
pacro3HaBaHMs U 3aIIUATHI
uHpopManuu, UHHOPMaIIMOHHON
0€30MacCHOCTH JTUYHOCTH

U CUCTEMBI; YMETh peliaTh ypaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO
Pa3IUYHBIX IPUEMOB; pelIaTh ypPaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C TApaMETPOM;
NPUMEHSTh ypaBHEHHSI, HEPAaBEHCTBA, UX
CHCTEMBI JUISl pEIICHUS MaTeMaTHIECKUX
3aj1a4 U 3a/1a4 U3 pa3IMIHbIX 00IacTei
HAayKH 1 pealbHOM KU3HH; - YMETh
CBOOOJHO ONEPUPOBATH MOHATUAMU:
JIBIDKEHNUE, TapaJlIeIbHBIN TIEpEeHoC,
CUMMETpPHS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHKe
1010011, TOJOOHBIE (PUTYPBI; YMETh
pacro3HaBaTh paBHbBIC U MTO100HBIE
(GuUryps1, B TOM 4uCIie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpE; YMETh
UCTIOJIb30BaTh T€OMETPUYECKHE
OTHOIIEHHS, HAXOAUTh TEOMETPUIECKUE
BEJIMYMHBI (IJTNHA, YTOJI, IJI0MIAIh, 00BEM)
NP PEIICHNH 33124 U3 JPYTHX YIeOHBIX
NPEAMETOB U U3 PEATbHOM KU3HH




0) CAaMOKOHTPOJIb: UCTIOIb30BATh
pueMbl Pe(ICKCUH TS OLIEHKH
CHUTyaIllH, BBIOOpPa BEPHOTO
pEIICHHS; - YMETh OIICHUBATh

OK 03 [InanupoBaTh U
peaT30BBIBATH
COOCTBEHHOE
npoeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
TPeANPUHIMATEIECKY IO
JICSITETIbHOCTD B
npoQeCCHOHATIBHON
cdepe, UCTIOIB30BAThH
3HAHUS 110 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYyaIHSIX

P66 1A BOSKRBMOHHO
HPHBGI T DCOISHE T QK --
CHIBPARIE B ICQPUOHATLHBIA
HPASETCETHTPS LB0H AT
SHORAERDOBATTHGRIHIBH Y- TPCHHEI
MG EEHEE B HMaNLCH
CHROMIRHIIR KPIOQHN SO LICTH
BSOS HOET PN BIVEs,
UPHEATPPHOS Ha, YMEHUE
RORTBORNDa BECRSEIHR GROPMET 1
BOBMOUHACTOUO 3 -IMIEATHHIHOTO
BRIHHARHIYTSOEAOHOCTD
VOHSIMATECYY GYIGHAGEGIOC

608 EQIHRHAPY! GIXH G HEHE K b
CEO )OS HUES B RC (kTN
KOVMKHEKRHHM, CIR000 0HO0 T 10
COMYBCHBRITOHO KO BCPDCHIBABIFTO, -
COUMFTHBITE HidBoIIBceMeitHO M
RUBOHBUOBKECTHOPOMHQCTD
PHLCTPANANTD RIBOTOSHI ©

PPy euMIOBRAEdHc3a00THTHCS,
UPNABHEARBHEINPEC U paspelaTh
PORYDEHKBHBIMU TeHCTBUAMMU: )
camMoOpraHu3aIus: -
CaMOCTOSITENIBHO OCYILIECTBIISTh
MO3HABATENBHYIO JACSITENbHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE
3a/1a4u B 00pa3oBaTeIbHOM
JEeSTeNbHOCTH U )KU3HEHHBIX
CUTYAIUAX; - CAMOCTOSITEIIEHO
COCTaBIISITh MJIAH PEIICHUS
MPOOJIEMBI C YYETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEANIOYTEHUM;
- IaBaTh OLIEHKY HOBBIM
CUTYaIUsIM; CITIOCOOCTBOBATH
(hOpMUPOBAHUIO U TIPOSBICHUIO
ITUPOKOH IPYIUITUH B Pa3HBIX
00JacTax 3HaHUH, TOCTOSTHHO
MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYpPHBIN

- YMETb ONEPUPOBATH MOHATHAMU:
paluoHaIbHbIEe, UPPAOHATIBHEIC,
NOKa3aTebHbIe, CTETICHHBIE,
norapu(pMUYECKHEe, TPUTOHOMETPHYECKIE
ypaBHEHHS U HEPABEHCTBA, UX CUCTEMBI; -
YMETh OTIEpPUPOBATh MOHSITUSMHU:
MHOTOTPaHHHK, CEY€HUEe MHOTOTPAaHHUKA,
KyO, mapaiienenumnes, npu3Ma, mupamuzia,
¢urypa v moBepxHOCTh BpaIICHUS,
IWJIMHIP, KOHYC, 1Iap, cdepa, CeYeHust
(Gurypsl BpameHus, IoCKOCTb,
Kacaromtascsi chepbl, IUITHHIPA, KOHYyCAa,
TUTOIIAAb TOBEPXHOCTH TTHPAMHU/IBL,
HPU3MBI, KOHyCa, IIMIIHHAPA, TUTOIa b
cdepsl, 00beM KyOa, IPSIMOYTOJIBHOTO
napaJuleenueaa, MMPaMuIbl, TPU3MBI,
WIMH/IPpa, KOHYyCa, 1apa; yMEHHe
M300pakaTh MHOTOTPaHHUKH U
MIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMETb paclo3HaBaTh CHMMETPUIO B
IPOCTPAHCTBE; YMETh Paclio3HaBaTh
NpaBUJIbHbIE MHOTOTPAHHUKH; - YMETh
OTIEpPHPOBATH MOHATHSIMH: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE
HPOM3BEIECHUE, YTOJ MEKAY BEKTOPAMHU,
CyMMa BEKTOPOB, IIPOMU3BEICHIE BEKTOpa
Ha YHMCJI0; HAXOAUTh C TOMOILBIO
U3yUYEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXTY
JIBYMSI TOUYKaAMH

PR
POBCHDB,




OK 04 D¢ dexTnBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTUBE
Y KOMaHjie

TFOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOINPEIEIICHNIO; ~OBJIa/ICHUE
HaBbIKAMHU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U
COLIMAJIBHOW JESTENbHOCTH;
OBnazieHne yHUBEpPCAIbHBIMU
KOMMYHUKaTHBHBIMU
neicTBusiMu: 0) COBMECTHas
JeSITebHOCTD: - IOHUMATh U
HCIOJIb30BaTh PEUMYIIIECTBA
KOMaHJIHOM ¥ WHJIUBUIYaIbHOMN
paboTHI;

- YMETh OIIEPUPOBATH MOHATUAMHU:
CITy4alHBIHN OIBIT U CIy4aiiHOE COOBITHE,
BEPOSTHOCTD CITy4allHOTO COOBITHUS; YMETh
BBIUUCIISITH BEPOSTHOCTD C
UCIIOJIb30BaHUEM IpauueCKIX METO/IOB;
MPUMEHATH (HOPMYJIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOWHATOpHBIE (DaKThI U (HOPMYJIIBI TIPH
pEeILIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
pealbHbIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aiiHbIMU BEJINYMHAMU; YMEHUE
MPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U
OOIIECTBEHHBIX ABICHUSX; - YMETh
CBOOOJHO ONEPUPOBATH MOHATUAMU:
CTENEeHb C IENbIM MoKa3aTesieM, KOPEeHb
HaTypaJIbHOM CTEIEHH, CTETIEHb C




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM
JUCLHUATIIAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Bupa yueOHoi padoTsbl O0bem yacos
MakcumasnbHas yueOHasi Harpy3ka(scero) 330
Oobs3aTesibHAsA ayAMTOPHAs Y4eOHasi HArpy3Kka(Bcero) 256
B TOM YHCJIe:
JICKIIMH 100
NMPAKTHYECKHE 3aHATHS 156
IIpoBepo4YHO-01LIEHOYHbIE PA0OTHI
CamocrosiTesibHas padoTa 00y4awierocsi(Bcero) 74
B TOM YHCJIe:
BoinosiHeHHE NPAKTHYECKUX 3aIaHUH
Pabora ¢ yueOHOH JiuTEpaTypOH

dopmMa NPOMEKYTOYHOM ATTECTAIMU IK3AMEH 4




HanmeHoBaHue CopaeprkaHue yuebHOro matepmana, 1eKLLMOHHbIE U NPAKTUYECKUE 3aHATUA, CaMOCTOATeIbHAA paboTa O6bem YpoBeHb
pasaena, Tem obyuatowerocs yacos ycBoeHusA
1 2 3 4
BBoAHbIN pa3aen
BsepgeHue JNeKuus 2
CopeprkaHue yuebHoro matepmana
1 | MatemaTtuKa B HayKe, TEXHUKE, SKOHOMUKE, NHPOPMALMOHHBIX TEXHONOTUAX U MPAKTUYECKOM
neATeNbHOCTH.
2 | Uenn 1 usyyeHns mateMaTKu B y4perKaeHUM cpeaHero npodeccmoHaibHoro o6pa3oBaHma
CamocroAaTenbHasa pabora: 2
1.3yyeHmne KoHcnekTa yuebHOro matepuana.
Paspen 1. Passutue u
NOHATUA O YnUcne.
Tema 1.1 LUenbie n NeKuus 2
pauuoHanbHble yucna | CopeprkaHue yuebHoro marepmana
1 | HatypanbHble U uenble Yncna.
2 | PaunoHanbHble Yncna. ApudmeTtmyeckne onepaumm B MHOXKECTBE PALMOHANbHBIX YMCen.
3 | ObpauweHne nepnoanyeckux apobei B 06biIKHOBEHHbIE.
MpakTnyeckoe 3aHATUE 4
CopaeprkaHue yuebHoro matepmana
1 ‘ ApudmeTnyeckne aencTBmUsS Hag YNCIaMu.
CamocroaTenbHana pabota obyuatowmxca: 2
1./3yyeHmne KoHcnekTa yuebHOro matepuana.
2.PaboTa c OCHOBHOM INTEPATYPOMN.
3.BbINo/IHEHME NPAKTUYECKMX 3a4aHUN.
Tema 1.2 MpakTuyeckoe 3aHATUE 4
DeiictBUTenbHble CopeprkaHue yuebHoro matepmana
Yucna 1 | OencreutenbHble yncna. Moaynb AeNCTBUTENbHO YMCAA.
2 | NpubnnkeHne fENCTBUTENBHbIX YNCEN K KOHEYHbBIM AeCATUYHBIM Ap0obAMm.
Tema 1.3 MHorouneH MpakTnyeckoe 3aHATUE 4

CopepykaHue yue6HOro matepuana




1 | MHorouneH.

2 Cymma, npounssegeHne n geneHne MHoro4vseHa.

CamocroaTenbHaa pabora obyuatowmxca:
1.M3y4yeHune KoHCcNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NNTEPATYPOM.
3.BbInoONHEHWE NPAKTUYECKMX 3a4aHNN.

Paspen 2. NosTOpeHue

Tema 2 NoBTOpEHUE
OCHOBHOIO Kypca
anrebpbi

I'Ipa KTU4YecKkoe 3aHATue

Copep)kaHue yuebHOro matepuana

1 | MNpoueHThI.

2 | InHeliHble ypaBHEHMUS.

3 | KBagpaTHble ypaBHEHMA.

4 | KBagpaTHble HepaBeHCTBa.

CamocroaTenbHasa pabora obyuatowwmxca:
1.M3y4eHMe KOHCNeKTa y4ebHOro maTepuana.
2.PaboTa c OCHOBHOWM NNTEPATYPOMN.
3.BbINONIHEHWE NPAKTUYECKUX 33 4aHUIA.

Pasgen 3. lMpambie n
NNOCKOCTU B

NpoCTpaHcTBe.
Tema 3.1 AKCMombl, JleKuus

cTepeomeTpum. CopeprkaHue yuebHoro matepmana

B3aumHoe 1 | AKCMOMDI, CTEPEOMETPUN U CNEACTBUA U3 HUX.
pacnonoxeHue 2 | B3anmHoe pacnonoXKeHne NPAMbIX B NPOCTPAHCTBE.
npAMBbIX B 3 | NapannenbHOCTb NPAMbIX B MPOCTPaHCTBeE.
NpocCTpaHcTBe. MpakTUyecKoe 3aHATUE

CopeprkaHue yuebHoro matepmana

1 | MapannenbHOCTb TPEX MNPAMBbIX.

2 | CkpewmBatoLwmeca npamble. Yron mexay npambiMu.

CamocroATenibHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa c OCHOBHOWM INTEPaTYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.




4.BbinonHeHune BBABHMI‘;I Ha rOTOBbIX YepPTEXKaX.

Tema 3.2 Nekuyunna

MapannenbHoOCTb CopaeprkaHue yuebHoro matepmana

NPAMOW U NNOCKOCTU. | 1 | MapannesbHOCTb NPAMOM U NNOCKOCTU.

MapannenbHocTb 2 | MapannenbHOCTb NNOCKOCTEN.

NAOCKOCTEN. 3 | CsoitcTBa NapannenbHbIX NJOCKOCTEN.
MpaKTu4yeckoe 3aHATUE
CopeprkaHue yuebHoro matepmana
1 | BsaumHoe pacnonoxeHune NpAmMbIX U NJIOCKOCTEMN.
2 | Yron mexay CKpeLLnBaoWmMMnca NpambiMu.
CamocroaTenbHaa pabora obyuatowmxca:
1.M3y4yeHune KOHCcNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NNTEPATYPOMN.
3.BbInONHEHNE NPAKTUYECKUX 3a4aHUIA.
4.BbINo/IHEHME 3a4aHMIN HA TOTOBbLIX YEPTEXKaX.

Tema 3.3 NeKuus

MNepneHaukynapHoctb | CopeprkaHue yuebHOro marepumana

APAMBbIX U 1 | Npu3Hak NepneHaANKYNAPHOCTU NPAMOI U NNOCKOCTU.

NNOCKOCTEN. 2 | NepneHANKYNAp N HAKNOHHaA.
3 | Yron mexay npaMon 1 NA0CKOCTbHO.

I'Ipa KTU4YecCKoe 3aHATUue

CopepykaHue yue6HOro matepuana

1

Teopembl 0 B3aMHOM PACMNO/IOXKEHMM NPAMOM U NJOCKOCTHU.

2

MepneHAUKYNAPHOCTb NPAMOM U NAOCKOCTHU.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbInoJIHEHME NPAKTUYECKMX 3a4aHUN.
4.BbiNno/IHEHME 3a4aHMIN HA TOTOBbLIX YEepPTEKaXx.

Tema 3.4 Teopema o
Tpex
nepneHAuKynsapax.

MpaKTU4yeckoe 3aHATUE

CopeprkaHue yuebHoro matepuana

1

Teopema 1 Tpex nepneHAMKyNspax.

2

MepneHAMKyNAp U HaK/OHHas.




|

Tema 3.5 MpaKkTnyeckoe 3aHATUE

MepneHauKynsapHbie CopepykaHue yue6HOro matepmana.

NNAOCKOCTM!. 1 | OByrpaHHbINA yron.

2 | NepneHANKyNAapHble NAOCKOCTU.

3 | MNpuM3HaK NepneHANKYAAPHOCTU NAOCKOCTEN.

MposepouHo-oueHoYHanA paboTa: Mpamble U NNOCKOCTU B NPOCTPaHCTBeE.

CamocrtoATenbHaa paboTta obyyalowmxca:
1.M3yyeHuMe KOHCNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOW INTEPATYPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a4aHNN.
4.BbiNnONHEHMWe 33/1aHMIA Ha FOTOBbIX YepTerKax.

Paspen 4.
KombuHaTtopuKa.
Tema 4.1 dnemeHTbl NeKuus
KOM6UHATOpPUKM. CopeprkaHue yuebHOro matepmana
1 | OCHOBHbIE NOHATUSA KOMBUHATOPUKM.
2 | lNepecTaHOBKMW, pa3meLLeHnsa, coyeTaHuA.
MpaKTUyeckoe 3aHATUE
CopeprkaHue yuebHoro marepmana
1 | PeweHue 33434 Ha NoACYET YNCNQ, NEPECTAHOBOK, Pa3MeLLLeHMe, COYETAHME.
Tema 4.2 bBuHom Nekuyuns
HbloTOHa U CopeprkaHue yuebHOro matepmuana

TpeyronbHuK Mackana. | 1 | dopmyna buHoma HbtoToHa. CBOMCTBA BUHOMMABbHBIX KOIbOULMEHTOB.

2 | TpeyronbHuK Mackana.

MpaKTU4yeckoe 3aHATUE

CopeprkaHue yuebHoro matepmana

1 | buHom HbloTOHa M TpeyronbHUK Mackana.

MpoBepoyHOo-oLeHOYHan paboTa: d1eMeHTbl KOMOUHATOPUKM.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa c OCHOBHOWM NINTEpPaTYypPOMN.




3.BbinosHeHMe NPAaKTUYHECKUX 3a,u,aHvu7|.

Paspen 5.

KoopauHatbl u

BEKTOpbl.

Tema 5.1 JNeKuus

MpamoyronbHas CopaeprkaHue yyebHoro matepmana

cucrtema KoopauHate | 1 | [pAamoyrosnbHaa cMctema KOOpAWHAT B NPOCTPaHCTBE. BEKTOpPbI B NPOCTPaHCTBE.
npocTpaHcTee. 2 | ®opmynbl pacCTOAHMA MeXAY ABYMA TOYKaMK, ypaBHeHMe cdepbl, NOCKOCTU U NPAMOMN.
BekTtopbl B 3 | CnoxeHune BeKTOPOB. Pa3noXKeHune BEKTOpa NO HAaNpPaBAEHUAM.

NpocCTpaHcTBE. MpaKTuyeckoe 3aHATUE

CopeprkaHue yuebHoro matepmana

1 | [elicTBUA C BEKTOPAaMU, 3a4aHHBIMN KOOPANHATaAMMU.

2 | YMHOXeHMe BeKTOpa Ha Yncao.

3 | PeweHue 3agau.

4 | CoctaBneHue ypaBHEHUI C 3a@aHHbIMWN KOOPAMHATaMM.

CamocrtoATenbHaa paboTta obyyalowmxca:
1.M3y4yeHuMe KOHCMNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbinoNHEHWE NPAKTUYECKMX 3a4aHNN.
4.BbiNnONHEHMWe 3aZlaHMIN Ha FOTOBbIX YepTerKax.

Tema 5.2 CkanapHoe
npousseaeHue
BEKTOPOB

JleKuus

CopeprkaHue yuebHoro matepuana

1 | Yron mexay sektopamu .[lIpoeKuma BeKTopa Ha OCb.

2 | CKanapHoe npousseseHne BEKTOpa.

MpaKkTnyeckoe 3aHATUE

CofeprkaHue yuebHOro matepuana

1 | CkanapHoe npousBeseHue BeKTopa.

Ucnonb3oBaHue KOOPAUHAT BEKTOPA NPpU pelleHNN MmaTeMaTUYECKUX N NPUKAAAHbIX 3a4a\.

MpoBepoyHo-oUeHOUYHanA paboTa no Teme: MpAMOYro/ibHas cMcTemMa KoopamHat. CKanapHoe
npousseneHNe BEKTOpPA.

CamocrtoAaTenbHaa paboTta obyyalowmxca:
1.M3yyeHmMe KOHCMNeKTa yuebHoro matepumana.




2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbINONHEHNE NPAKTUYECKUX 3a4aHUA.
4.BbINONHEHWE 3a4aHMI HA TOTOBbIX YEPTENKAX.

Paspen 6. OcHOBbI
TPUrOHOMETpUMN.

Tema 6.1 PaguaHHan
mepa yrna.

JleKuus

CopeprkaHue yuebHoro matepmana

1 | NoHaTMe pagmnaHa. COOTBETCTBME MEXKAY TOUKAMM, NPSAMOM U OKPYKHOCTbHO.

2 | dopmyna nepeBoAoB rpagyCcHoOM Mepbl yria B pagmaHHyo U HaobopoT.

3 | ®opmy/ibl BbIMUCAEHUS ANNHBI AYTU U N0LWAAM KPYrOBOro CeKTopa.

CamocroATenibHaa paboTta obyyalowmxca:
1./3yyeHmne KoHcnekTa yuebHOro matepuana.
2.PaboTa c OCHOBHOW INTEPaTYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

Tema 6.2 NMoBopot
TOYKM BOKPYr Ha4yana
KoopAauHar.

I'Ipa KTU4YecCKoe 3aHATUue

CopeprkaHue yue6HOro matepuana

1 | NoHATME «eANHMYHAA OKPYXKHOCTbY», «MOBOPOT TOYKM BOKPYT Ha4yana KoopaMHaT».

2 | HaxoxaeHune, NoN0KEeHME TOUKM OKPYKHOCTM, COOTBETCTBYHOLLLME AAHHOMY AEMCTBUTE/IbHOMY YNUCAY.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbINONHEHNE NPAKTUYECKUX 3a4aHNIA.

Tema 6.3
OnpepgeneHune CMHyca,
KOCMHYCa M TaHreHca
yrna. 3HaKu CMHYCa,
KOCMHYCa M TaHreHca.

JleKuus

CopeprkaHue yuebHoro matepuana

V3
1 | NoHaTne cuHyca, KocMHYca, TaHreHca yrna (dncna). HaxoxaeHve ana umcen B k, kEZ.

2 | 3HaKM 3HAYeHUM CUHYCa, KOCUHYCa, TaHIeHCa Yncna.

3 | MpmeHeHMe onpeaeneHnii CUHyca, KOCMHYCA, TaHFeHCa NPU PeLleHM NPOCTENLLMX
TPUTOHOMETPUYECKUX YPABHEHUN.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmMe KOHCNeKTa y4ebHOro maTepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbINONHEHWE NPAKTUYECKUX 33 4aHUIA.




4.MoparoToBKa NpeseHTauumn Ha Temy: UcTopuma pasBuUTUA TPUTOHOMETPUN.

Tema 6.4 3aBUCUMOCTb
MeXAY CUHYCOM,
KOCUHYCOM,
TaHreHCom O4HOro un
TOro e yrna.

MpaKTU4yeckoe 3aHATUE

CopepykaHue yue6HOro matepuana

1 CDopN\yna 3aBUCUMOCTU meXay CUHYCOM, KOCMHYCOM, TAHFrEHCOM OA4HOTIO U TOro *e yrna(qmcna).

2 | NMpumeHeHne GopMyN 3aBUCUMOCTU MEXKAY CUHYCOM, KOCUHYCOM, TAHTEHCOM OAHOTO U TOTO Ke
yrna(umcna) Ana BblMUCAEHUIM CUHYCA, KOCUHYCA, TAHFeHCa Yr/1a Mo 3a4aHHOMY 3HAYEHUIO OAHOTO U3
HUX.

CamocroaTenbHana pabota obyualowwmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa ¢ OCHOBHOWM NUTEPATYPOIA.
3.BbInoNHEHME NPAKTUYECKMX 3a4aHNN.

Tema 6.5
TpuroHomeTpuyeckue
TOXAecTBa.

JleKuus

CopeprkaHue yue6Horo matepuana

1 | NoHATUE TOXKAECTBA, KaK PAaBEHCTBA, CNPaBEeA/IMBOrO 418 BCEX AOMYCTUMbIX 3HAYEHMUI BYKB.

2 | Joka3aTenbCcTBa TOXAECTB C UCMOIb30BaHMEM U3YYEHHbIX GOopmMyI.

MpaKTu4yeckoe 3aHATUE

Copep)kaHue yue6HOro matepunana

1 | MoHATMe TOXKAECTBA, KaK PaBEeHCTBa, CNpaBeaIMBOro A BCeX A0MYCTUMbIX 3HaUYeHU DYKB.

2 JoKasaTenbCTBa TOXAECTB C UCNO/Ib30BAHNEM U3YYEHHbIX d)opN\yn.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3yyeHuMe KOHCMNeKTa yuebHoro matepumana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbinONHEHWE NPAKTUYECKMX 3a4aHNNA.

Tema 6.6 Popmyna
npuBeaeHuUn.

MpakTnyeckoe 3aHATUE

CopeprkaHue yue6HOro matepuana

1 I'Ipanma, no3sonAaoume 3aMeHnTb CUMHYC, KOCUHYC, TAHIeHC, KOTaHIreHc ntoboro uncna
/3
COOTBETCTBEHHO CMHYCaM, KOCMHYCaM, TAaHFreHCaM, KOTaHreHCam 4yncna a, ecau O<a<5.

2 | MpuMmeHeHWe 3Toro NpaBuaa NpPu BbINOJIHEHUW NPAKTUYECKMX 3a4aHUN.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbINONHEHNE NPaKTUYECKUX 3a4aHNIA.




Tema 6.7 Cymma m
PA3HOCTb CUHYCOB.
Cymma u pasHoCTb
KOCUHYCOB.

MpaKTU4yeckoe 3aHATUE

CopeprkaHue yuebHoro matepmana

1 | Npeobpa3oBaHMe TPUTOHOMETPUUYECKUX BblPaXKeHNn. PopmMmyabl CyMMbl U Pa3HOCTH
CMHYCOB(KOCKMHYCOB).

2 | NpumeHeHne GopMya NPU BbIMUCAEHUAX U PA3NOKEHUN HA MHOXKUTENN TPUTOHOMETPUYECKUX
BblpaXKeHMWN.

MpoBepouHo-oLueHoUYHanA paboTa Ha Temy: OCHOBbI TPUFOHOMETPUM.

CamocroaTenbHana pabota obyualowwmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa ¢ OCHOBHOWM NUTEPATYPOIA.
3.BbInoNHEHME NPAKTUYECKMX 3a4aHNN.

Paspen 7. DyHKUMU K
rpaduKn.

Tema 7.1 CteneHHan
$yHKUMA, ee cBOUCTBA
n rpadukK.

JleKuus

CopeprKaHue yue6HoOro matepuana

1 | OcHOBHble CBOMCTBA CTENEHHOM PYHKLUMMN.

2 | FpaduKm cTeneHHbIX GyHKUUIA.

MpakTnyeckoe 3agaHue

CoaepkaHue yuebHOro matepunana

1 ‘ PeweHwne 33434 cTeneHHbIX GYHKLUMN.

MpoBepoyHO-OLeHOYHana paboTa Ha Temy: CTeneHHan GpyHKLMA.

CamocroATenibHaa paboTta obyyalowmxca:
1.M3y4eHMe KOHCNEeKTa y4ebHOro maTepuana.
2.PaboTa c OCHOBHOW INTEPaTYPOMN.
3.BbINnO/IHEHME NPAKTUYECKMX 3a4aHUN.

Tema 7.2
MokasarenbHan
dyHKuMA, ee cBOACTBA
" rpaduk.

JNeKuus

CopeprkaHue yuebHoro matepmana

1 | MoHATMe noKaszaTesibHOM PYyHKUMN. OCHOBHbIE CBOMCTBA NOKa3aTe/bHOM QYHKLUUN.

2 | I'paduK nokasaTenbHON GYHKLUN.

MpaKTUyeckoe 3aHATUE

CoaepkaHue yuebHoro martepuana

1 ‘ PelweHune 3a4a4 NoKasaTenbHOM GpyHKLMU. PelieHme ypaBHEHMIA.

MpoBepoyHO-OLeHOYHan paboTa Ha Temy: MoKasaTeibHasA GyHKUMA




CamocroATenbHaa paboTta obyyarowmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa c OCHOBHOW INTEPaTYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

Tema 7.3
Norapudmunueckan
$yHKUUA, ee cBOUCTBA
n rpadukK.

NleKuus

CopepykaHue yue6HOro matepuana

1 | Bug u cBoiictBa norapudmmnyeckomn byHKLNK.

2 | F'paduK norapnpmmyeckon GpyHKUMN C AaHHBIM OCHOBAHUEM.

MpaKTu4yeckoe 3aHATUE

CopepkaHue yue6HOro matepunana

1 ‘ HaxoxaeHune norapudmos C faHHbIM OCHOBaHWEM. PelleHne ypaBHEHUA.

MpoBepoyHo-OLeHOYHan paboTa Ha Temy: JSlorapudmmnyeckas GyHKUmA.

CamocroaTenbHaa pabora obyuatowwmxca:
1.M3y4yeHmne KOHCNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NNTEPaTYpPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a43aHNN.

Tema7.4 YeTHOCTb U
HEYEeTHOCTD,
nepmoanNYHOCTb
TPUroHOMETPUYECKUX

PyHKUMNA.

Nekuunsa

CopeprkaHue yuebHoro matepmana

1 | NoHATME YETHOCTU N HEYETHOCTU PYHKLUN.

2 | NoHATME NepuoanNYHOCTU GYHKUMA.

3 | UccnepoBaHWe TPUTOHOMETPUYECKMX GYHKLUMIA Ha YETHOCTb M HEYETHOCTb, HaXOoXAeHWe Nepnoaa
OYHKUUK.

CamocroaTenbHaa pabora obyuatowmxca:
1.M3y4yeHune KOHCcNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NNTEPATYPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a43aHNN.

Tema 7.5 CBoiicTBa

$yHKumMM y= cos x(y=
sin x)

MpakTnyeckoe 3agaHue

CopeprkaHue yuebHoro matepmana

1 | CBoucTtBa PyHKUMM y= cos X(y= sin x).

2 | FpaduK dyHKLUMM y= cos X(y= sin X).

3 | Ucnonb3oBaHMe CBOMCTB U rpadmKa GYHKLMM NPU pPeLIEHNN YPAaBHEHUIA U HEPABEHCTB.




CamocroATenbHaa paboTta obyyarowmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa c OCHOBHOW INTEPaTYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

Tema 7.6 CBoiicTBa

dyHKUMM y= tg X (y=
ctg x)

MpakTuueckoe 3agaHue

CopeprkaHue yue6HOro matepuana

1 | CBoucTBa PyHKUMM y=tg X (y= ctg X)

2 | TpaduK dyHKUMK y=tg x (y= ctg x)

3 | cnonb3oBaHMe CBOMCTB U rpadmKa GYHKLMU NPU peLleHNN YPaBHEHNIA U HEPABEHCTB.

CamocroATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa c OCHOBHOWM INTEPATYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

MpoBepoyHo-oUeHOUYHaA paboTa Ha Temy: TpuroHomeTpuyeckne GyHKUUN.

PA3LOEN 8.
MHOrorpaHHuKMU u
Kpyrable Tena.

Paspen 8.1

MHororpaHHUKM.

Tema 8.1.1 Nekuyunna

MHororpaHHUKM. CoaeprKaHue yyeb6HOro npouecca

1 | Mpusma. Mpsmas 1 HakNoHHasA npusma. Napannenenunnes. Kyb. CeyeHns npmusmbi.

2 | Nupamuga. NMpasunbHas nupamuaa. CeveHns nupamuabl. YcedyeHHas nupamuaa.

CamocroaTenbHana pabora obyuatowmxca:
1.M3y4yeHmne KOHCNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NINTEPaTYpPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a4aHNN.

Tema 8.1.2 Mpusma.

I'Ipa KTU4YecCKoe 3aHATUue

CopeprkaHue yuebHoro matepmana

1 | Mnowagb NOBEPXHOCTM NPU3MbI.

2 | O6bem npmsmbl.

CamocroATenbHaa paboTta obyyalowmxca:




1.M3yyeHuMe KOHCMNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOM INTEPATYPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a4aHNIA.

Tema 8.1.3 Nupamunga. | Npakrnueckoe 3agaHue

CopeprKaHue yue6Horo matepuana

1 | Nnowaab NOBEPXHOCTM NUPAMUAbI.

2 | O6bem nMpamuabi.

CamocroaTenbHana pabota obyualowwmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa ¢ OCHOBHOWM NUTEPATYPOIA.
3.BbInoNHEHME NPAKTUYECKMX 3a4aHNN.

Paspen 8.2 Tena

BpaleHus.
Tema 8.2.1 Tena JleKuus
BpaleHus CopepyKaHue yue6HOro marepmana

1 | UnanHap v ero anemeHTbl. CeyeHnA umnmHapa.

2 | KoHyc 1 ero anemeHTbl. CeyeHuns KoHyca.

CamocroatenbHana pabota obyualowmxca:
1./3yyeHmne KoHcnekTa yuebHOro matepuana.
2.PaboTa c OCHOBHOM INTEPATYPOMN.
3.BbINnO/IHEHME NPAKTUYECKMX 3a4aHUN.

Tema 8.2.2 Unnunpp MpaKkTnyeckoe 3aHATUE

CopeprkaHue yuebHoro matepmana

1 | Mnhowanb NOBEPXHOCTU LUANHAPA.

2 | O6bem uunMHAapa.

CamocToATenbHan pabota obyuyatowmxca:
1./3yyeHmne KoHcnekTa yyebHOro matepuana.
2.PaboTa c OCHOBHOW INTEPATYPOMN.
3.BbINONIHEHWE NPAKTUYECKUX 33 4aHNIA.

Tema 8.2.3 KoHyc MpaKkTnyeckoe 3aHATUE

CopeprkaHue yue6HoOro matepuana

1 | Mnowagb NOBEPXHOCTM KOHYCA.




2 ‘ O6bem KoHyca.

CamocroATtenbHaa paboTta obyyalowmxca:
1./3yyeHmne KoHcneKTa yuebHOro matepuana.
2.PaboTa c OCHOBHOW INTEPATYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHNIA.

Temy 8.2.4 Coepa
(wap)

JleKuus

CopeprkaHue yuebHoro matepmana

1 | Cdepa(wap) n ero anemeHTbI.

2 | CeueHus cdepbi(wapa).

I'Ipa KTU4YecCKoe 3aHATUue

CopeprkaHue yue6HOro matepuana

1 | Nnowagb noBepxHocT coepbl(wapa).

2 | O6bem coepbi(wapa).

CamocrtonATenbHaa paboTta obyyalowmxca:
1.M3y4yeHmne KOHCNeKTa y4ebHoro maTepuana.
2.PaboTa ¢ OCHOBHOWM NUTEPATYPOIA.
3.BbinoNHEHWE NPAKTUYECKMX 3a4aHNN.

MpoBepoYHO-OLEHOYHDIN TecT Ha Temy: owaam NoBepPXHOCTU U 06beMbI Te.

PA3QE/N 9. Hauana
MaTemMaTU4yecKoro
aHanusa.

Paspen 9.1
MocnepoBatenbHOCTU

Tema 9.1.1 Yucnosble
nocnepoBaTeNbHOCTU
M UX cBOMCTBA.
Npuaen uncnosoi
nocnepoBaTe/IbHOCTYU.

NeKuus

CopeprkaHue yuebHoro matepmana

1 YucnosadAa nocnenoBaTeNnbHOCTb.

I'Ipa KTU4YecKkoe 3aHATue

CoaepskaHue yuebHoro matepuana

2 | Cnocobbl 3agaHMA YNCN0BOW NOCNeA0BaTE/IbHOCTM.

3 | Npeaen unucnoBoli NnocnegoBaTeibHOCTU. Teopema BerepiTpacca.

Tema 9.1.2 Npeaen

Jlekuuma




yucnosom

CopeprkaHue yuebHoro matepuana

nocnepgosBatenbHocTU. | 1 | [paBuaa HAXOXKAEHUA NPOMU3BOLAHbBIX CYMMbI, MPOU3BEAEHUA U YAaCTHOrO GYHKLMN.
Cyma 6ecKoHeuHoI "
. 2 | Npon3BogHana CNOXKHON QYHKLNMN.

reomeTpuyeckom
nporpeccum. 3

MpakTuyeckoe 3aHATUE

CopeprkaHue yuebHOro matepmana

Cymma 6eCKOHEYHON reOMeTPUYECKON NPorpeccuu.

Paspen 9.2
MpoussogHasa u ee
npuMeHeHue.
Tema 9.2.1 Npeaen Nekuunna
dyHKUMUN. CopeprkaHue yuebHoro matepmana
MNpoussopgHasn. 1 | Npegen dyHKUMN. HenpepblBHOCTb GYHKLMI B TOUKE.
Anroputm 2 | NpupaweHune aprymeHTa. MpupaweHume yHKunun. NpomnssogHas.
HaxoXAaeHusA 3 | ®U3nMYEeCcKnin U reoMeTpUYeCcKnii CMbICa NPOU3BOAHOMN.
NPOU3BOAHOM. 4 | ANTOpMTM HaxoXAeHMA NPON3BOLHOMN.

MpaKTuyeckoe 3aHATHE

CopaeprkaHue yuebHOro matepmana

1 | Npegen opyHKLUM.

2 | HenpepbIlBHOCTb GYHKLNI B TOUKE.
Tema 9.2.2 NleKuus
MpoussogHasn CopeprkaHue yuebHoro matepmana

cTeneHHo GyHKLUMN.

1

dopmynbl NPOU3BOAHbBIX CTENEHHON QYHKLUMN.

2

HaxoxaeHne NnponsBoAHbIX CTENEHHON PYHKLMMK, 3HaYEHMEe NPOM3BOAHON PYHKLMM NO 3a4aHHOM
dopmyne.

CamocroATenbHaa paboTta obyyalowmxca:
1./3yyeHmne KoHcnekTa yuebHOro matepuana.
2.PaboTa c OCHOBHOW NUTEPATYPOIA.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

Tema 9.2.3 Npasuna

I'Ipa KTU4YecCKoe 3aHATue




anddepeHumnposaHua. | CogepkaHue yuebHoro matepuana
1 | NpaBuna HaxoXAeHMA NPOU3BOAHbIX CYMMbl, MPOM3BEAEHMA N YAaCTHOTO GYHKLUMN.
2 | NponsBogHan CNOKHOM GYHKLNMN.
CamocTonATenbHan pabota obyuyatowmxca:
1.M3y4eHMe KOHCNEeKTa y4ebHOro maTepuana.
2.PaboTa c OCHOBHOW NUTEPATYPOIA.
3.BbIno/IHEHME NPAKTUYECKMX 3a4aHUN.
Tema 9.2.4 JNeKuus
MpoussogHble CopeprkaHue yuebHoro matepmana
HEKOTOPbIX 1 | OnpeaeneHune anemeHTapHbIX QYHKLUUNA.
31IeMEHTaApPHbIX 2 | ®opmynbl NPON3BOAHON NOKA3aTENbHOM, NOrapUPMUUYECKON U TPUFOHOMETPUYECKOM QYHKLNIA.
byHKUMIA. 3 | ANropuUTM HaxoxKaeHns HambobLero n HaMMeHbLLIEero 3Ha4YeHnss GYHKLUIA Ha OTPEe3KU U Ha

MHTEPBAane.

I'Ipa KTU4YecCKoe 3aHATUue

CopeprkaHue yuebHoro matepmana

1 | OnpeaeneHune anemeHTapHbIX QYHKUUNA.

2 | ®opmynbl NPON3BOAHOM NOKA3aTENbHOM, NOrapUPMUYECKON U TPUTOHOMETPUYECKOM PYHKLUMUNA.

CamocroAtenbHaa paboTta oby4yalowmxca:
1.M3y4eHMe KOHCNEeKTa y4ebHOro maTepuana.
2.PaboTa ¢ OCHOBHOWM NUTEPATYPOIA.
3.BbINONIHEHWE NPAKTUYECKUX 33 4aHUIA.

MpoBepoYHO-oLeHOYHan paboTa Ha Temy: MNponssoaHas.

Paspgen 10. UHTerpan m
ero npumeHeHue.

Tema 10.1
MNepBoo6pa3sHasn.

NeKuus

Copep)kaHue yuebHOro matepuana.

1 | NepBoobpasHasn.

2 | NMpaBuna HaxoKaeHUsa nepBoobpasHbIX.

MpaKTU4yeckoe 3aHATUE

CopeprkaHue yuebHoro matepmana

MpaBuna HaxoXKaeHUs NepBoobpPasHbIX.

Tema 10.2 Nnowapgb

JleKuus




KPUBOJIMHEWHOM
Tpaneuuu u MHTErpan.

CopeprkaHue yuebHoro matepuana

1 | KpuBonunHelHaa Tpaneuymsa. MNaowanb KPUBOIMHENHOWN Tpaneyuumm.

2 | OnpegeneHHbI UHTErpan.

MpaKTu4yeckoe 3aHATUE

CoaepkaHue yue6HOro matepunana

1 BbluncneHue nHTErpanos.

2 | BbluMcneHue niowagel ¢ NOMOLbio MHTErpasios.

CamocroAaTenbHaa pabota obyuatowwmxca:
1.M3y4yeHmne KOHCcNeKTa yuebHoro matepuana.
2.PaboTa c OCHOBHOWM NNTEpPaTYpPOMN.
3.BbInONHEHWE NPAKTUYECKMX 3a43aHNN.

NpoBepo4HO-OLEeHOYHaA paboTa Ha Temy: [110Wanb KPUBONMHENHOM Tpaneummn n MHTerpan.

Paspen 11. dnemeHTa
TEOPUU BEPOATHOCTU U
maTemaTuyecKoi
CTaTUCTUKe.

Tema 11.1
BepoATHOCTb cobbITUA.

JleKuus

CopaeprxkaHue yuebHoro matepmana

1 | CobbiTne, BUApI cobbITUIM. Knaccnyeckoe onpegeneHme BepoATHOCTU COBbITUS.

2 | CnoXKeHune U YMHOMKeHUE BEPOATHOCTEN.

Tema 11.2 AiuckpetHan
CNyYaiiHaA Be/IMYMHaA.

NleKuus

CopeprkaHue yuebHoro matepmana

1 | AncKpeTHas cnyyanHas BeIMYMHA, 3aKOH ee pacnpeneneHums.

2 | YncnoBble XapaKTepPUCTUKU AUCKPETHOM CTY4aMHOM BEUUYUHBI.

3 | NoHATMEe 0 3aKOHe 6oNbLINX YMcen.

Paspen 12. YpaBHeHusA
M HepaBeHCTBa.

Tema 12.1 PaBHoO-
CUIbHblE YPAaBHEHUA U
HepaBeHCTBa.

JNeKuus

CopeprkaHue yue6HOro matepuana

1 | PaBHO-CUNbHOE ypaBHeHMe.

2 | YpaBHeHuMe-cneacTeue.

3 | PaBHOCW/IbHbIE NPeobpa3oBaHUS.




CamocroATenbHaa paboTta obyyarowmxca:
1.M3y4yeHmne KOHCNeKTa yyebHoro maTepuana.
2.PaboTa c OCHOBHOW INTEPaTYPOMN.
3.BbINoNIHEHWE NPAKTUYECKUX 33 4aHUIA.

Tema 12.2
UppaynoHanbHble
YpaBHeHUA U
HepaBeHcTBa.

NleKuus

CopepykaHue yue6HOro matepuana

1 | MoHATME MpPaLMOHAbHbIX YPAaBHEHU N HEPABEHCTB.

2 | CBOICTBA M aNrOPUTM pPeLleHMA MPPALMOHabHbIX YPAaBHEHWUIN U HEPABEHCTB.

3 | MeTogb! peweHns MppaumoHanbHbIX ypaBHEHU N HEPABEHCTB.

MpaKkTnyeckoe 3aHATUE

CopeprkaHue yuebHoro matepuana

1 | Fpaduueckunit metos pelweHnn NppPaLMoHaNbHbIX yPaBHEHUA U HEPABEHCTB.

2 | PeweHune MppPaLLMOHANbHbIX YpaBHEHWUHA.

CamocroaTenbHasa pabora obyuatowwmxca:
1.M3y4eHMe KOHCNeKTa y4ebHOro maTepuana.
2.PaboTa c OCHOBHOWM NNTEPATYPOMN.
3.BbINONIHEHWE NPAKTUYECKUX 33 4aHUIA.

Bcero

100n/156np/74c.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 1417159667 T0764926566689926179496600774401837654
Bnageney Mapkuanuesa Paucat XaGubynnaesHa

OeicTevTened C 06.10.2026 no 06.10.2027



http://www.tcpdf.org

		2026-10-13T19:07:05+0500




