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HOACHUTEJIBHAS 3AITMCKA

PaGouas mporpamma ydeOHOW AMCHMIUIMHBI «MaTemMaThUKa» SBISCTCS
YaCThIO MPOTPaAMMBbI MOATOTOBKHA KBATHU(HUIIMPOBAHHBIX PA00OYMX U CIIyKAIIUX B
cootBeTcTBHM ¢ PI'OC 1o mpodeccun 35.01.27 Mactep CenbCKOXO3SMCTBEHHOTO
MPOU3BOJICTBA M COCTaBlieHa Ha ocHoBe IIpumepHoii pabodyeil mporpaMmbl
oO1reoOpazoBaTeNbHON AUCHMIUIUHBL «MartemaTuka» g NpodhecCUuOHATbHBIX
oOpa3zoBaTeIbHBIX oOpranuzanuil. ba3oBelli ypoBeHb (BapuaHT 2). - MockBa,
HPIIO, 2022 r., ¢ yuetom TpedoBanuit ®I'OC COO, ®I'OC CIIO u npodus
npodeccuoHanTbHOTO 00pa30BaHMSI.



1. TACIIOPT PABOYEH IMMTPOT'PAMMBbI YYEFHOM JIUCIIUITJIMHBI
OI1.01 MaremaTuka
1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI
PabGouass mporpamma ydeOHOW JUCHUIUIMHBI «MaTemaTHKay SIBISETCA
YacThlIO MPOrpaMMbl MOATOTOBKM KBAIM(PHUIIMPOBAHHBIX Pa0OUMX M CIYKAIUX B
cootBercTBUM ¢ PI'OC 1o npodeccuu 35.01.27 Macrtep celbCKOX039MCTBEHHOTO
MPOU3BOJICTBA M COCTaBlieHa Ha ocHOBe IIpumepHoil paboueil mporpaMmel
o01reo0pazoBaTeNbHON AUCHMIUIUHBL «MartemaTuka» g NpodhecCUuOHATbHBIX
oOpa3oBaTenbHBIX oOpraHu3anuii. ba3oBberii ypoBeHb (BapmaHT 2). - MockBa,
HPIIO, 2022 r., ¢ yuerom tpeboBanuii ®I'OC COO, ®I'OC CIIO u npodwuis
npodeccuoHanTbHOTO 00pa30BaHMS.
1.2. Mecro y4eOHOl [OUCHUIUIMHBI B CTPYKType HNpPOrpaMMbl
MOATOTOBKH CIELUATHCTOB CPEAHEr0 3BeHA
YyebHas TUCHUIUIMHA OTHOCUTCA K MPOMUIBHBIM y4€OHBIM JTUCHUILIIMHAM
POrpaMMbI MOATOTOBKH KBATU(GUIIUPOBAHHBIX PA00UYNX U CITY>KaIUX.
1.3. Hean 1 3apaum yueOHON AMCUMILIMHBI — TPEOOBAHUSA K pe3yJbTaTam
OCBOCHUSA Y4eOHOM M CHUTIHHBI

ConepxaHue MporpaMmbl «MaTeMaTHka» HalpaBlIeHO Ha JOCTHKCHHEC
CIECYIOLINX Ueleu:.

- obecnieueHne CGHOPMUPOBAHHOCTH  MPEJCTABICHHA O  COIMAIBHBIX,
KYJIBTYPHBIX U UCTOPUYECKHUX (PaKTOPaX CTAHOBJICHHUS MaTEMAaTHKH;

- obecrneueHue cHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS;

- obecrnieueHne COOPMHUPOBAHHOCTH YMEHUH MPUMEHSTh MOJyYCHHBIC
3HAHUWS TIPH PEIICHUH Pa3JINYHBIX 3a/1a4;

- obecrnieuenne c(hOPMUPOBAHHOCTHU TIPEICTABICHUN O MAaTEMATHUKE KaK YaCTH
OO0IIIeYEIOBEYSCKON KYJIbTYPBI, YHHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONICM
OIKCHIBATh M U3y4aTh PCAIbHBIC MPOIIECCHI U SBJICHUS.

3adauu oucCyuUnIUHLL:

- CHCTeMaTH3al¥sl CBEJACHWIA O YMCjIaX; M3YyYEHHUE HOBBIX BHJIOB YHMCIIOBBIX
BBIpQXKCHUH M (OPMYJ; COBEPIICHCTBOBAHHWE IPAKTUYCCKMX HABBIKOB U
BBIUMCIIUTEILHOU KYJBTYPHI, paciipeHue u COBEPIIICHCTBOBAHUE
anreOpanveckoro ammapara, CGOPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, €T0
MPUMEHCHUE K PEIICHUIO MAaTEMaTHUSCKUX M HEMAaTeMaTHICCKIX 3a]1aY;

- pacIIUpeHWe W CHUCTEMaTH3alusl OOIMMX CBEICHUH O (QYHKIWSX,
MOTIOJTHEHHUE KJIacca M3ydaeMbIX (DYHKIWH, WLTIOCTPAIHS MUPOTHI MPUMCHCHHS
(GYHKITHH U1 OTTUCAHUS W U3YUCHUS PEaTbHBIX 3aBUCIMOCTEH;

- U3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJI, (OPMUPOBAHUE YMEHUS
MPUMEHSITH ITOJTYYCHHBIC 3HAHUS JIJIS PEIICHHS MPAKTUICCKUX 33]1a4,

- Pa3BUTHE Ipe/ICTaBICHHIA 0 BEPOSTHOCTHO-CTAaTUCTHYCCKUX
3aKOHOMEPHOCTSIX B OKpY>KaroIeM MUpe, COBEpPIIICHCTBOBAHUE



HUHTEIUICKTYaJIbHBIX M PEUYCBBIX YMEHHMH ITyTEeM OOOTaIleHHsS MaTeMaTH4YeCKOTro
SI3bIKA, PA3BUTHS JIOTHYECKOTO MBIITUICHUS;
- 3HAKOMCTBO C OCHOBHBIMU HJIEIMU U METOIAMH MAaTEMAaTHYECKOr0 aHaIN3a.
OO0s3aTenbHast YacTh

B pesynpraTe OCBOCHHS Y4eOHOW TUCIUIUIMHBI OOYyYarOmMKCSA HOJKEH
ymembo:

Aure0pa

- BBINOJHATh apUPMETUUECKUE IEUCTBUS, COYETas YCTHBIE M IHUCHbMEHHBIE
IPUEMBI, IPUMEHEHUE BBIYUCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUYECHUS KOPHS
HaTYpaJIbHON CTENEHM, CTENEHU C palUOHAJIbHBIM IIOKa3aTeseM, Jorapugma,
UCIOJIB3YSl MPU HEOOXOAMMOCTH BBIUMCIHUTEIbHBIE YCTPOMCTBA; MOJIb30BAaThCS
OLICHKOW W NMPUKHUIKOMU IIPU IPAKTUYECKUX pacyeTax;

- TPOBOAWTH TO W3BECTHHIM (OpMyTaM U TMpaBWiIaM MpeoOpa3oBaHuUs
OYKBEHHBIX BBIPXCHHUM, BKIIOYAIOUIMX CTEMECHU, paguKajibl, JOrapu@mbl |
TPUTOHOMETpHUUYECKUE QYHKIUH;

- BBIYHCTISATH 3HAYCHUS YHUCIIOBBIX M OyKBEHHBIX BBIPAKCHHM, OCYIIECTBIISSA
HEOOXOJMMbIE MOJCTAHOBKH M MPeoOpa30BaHUs; MCIOJIb30BaTh MPUOOPETEHHBIE
3HaHUS U YMEHUS B IPAKTUUECKOMN JESITETbHOCTU U MIOBCETHEBHOM KU3HU JJIS:

- IPAaKTHUYECKUX pacueToB Mo (opmysam, BKIoUYas (OpMYyJibl, COAEpIKaIINE
CTENEHHU, PaJAMKaIbl, JOrapu(pMbl U TPUTOHOMETPUUECKHUE (PYHKIMH, UCIIONb3YS
Ipu HEOOXOJMMOCTH CHpPaBOYHbIE MaTepuajbl U MPOCTEUIINE BBIYUCIUTEIbHBIC
YCTPOMCTBA.

Dynukyuu u epaguxu:

- OIpenensATh 3HaueHHe (QYHKIUU MO 3HAYEHHIO apryMEHTa MpHU Pa3iNuHbIX
crocobax 3aaaHus QyHKLINH;

- CTPOUTH rpaMKH U3yUYEHHBIX (PYHKIUH;

- OIKCHIBATH MO TPAPUKY U 8 HpoCmetuux cLyuasnx no ¢opmyne NOBEICHUE U
CBOMCTBa (PYHKIMI, HAXOIUTH MO rpapuKy (PyHKIIMU HanOOJIbIINE U HAMMEHBIINE
3HAYCHHS,

- pemaTth ypaBHEHHUs, TMPOCTEHIINE CHUCTEMBbl YpPaBHEHUN, WCIONb3Ys
ceolicmea pyHKyull u ux epaghuxos;

- HUCHOJb30BaTh MNPUOOPETEHHbIE 3HAHUS W YMEHUS B MPaKTUYECKOU
JESTEIIbHOCTH U TOBCEIHEBHOW KU3HU JUISl: - OMMCAHUS C MOMOIIBI0 (PyHKUIMH
pa3MyYHBIX 3aBUCUMOCTEW, MNPEACTABICHUS HX TpapUuecKd, HHTEepIpeTaluu
rpaduKoB.

Hauana mamemamuueckozo ananusa:

- BBIUMCIATH IPOU3BOJHBIE U NEp8OOOPaA3Hble SIIEMEHTApHbIX (QYHKIU,
UCTIONB3YSl CIIPABOYHBIEC MaTePHAIIHI;

- UCCJIeIOBATh B MPOCTEHUINNX Cay4asx (pyHKIIUKM HAa MOHOTOHHOCTb, HAXOAHUTH
HauOOIbIINE U HAUMEHBIITNE 3HaYeHHs QYHKINH, CTPOUTH TpadKi MHOTOWICHOB
U npocmeiiwiux payuonanvuelx @yumkyuii C UCHOJB30BAHUEM ammapara
MaTEMaTUYECKOro aHaJIu3a;

- BLIYUCTAMbL 6 NPOCMEeUWUx CAyYasx niowaou ¢ UCHOTb308AHUEM
nepeooopPA3HOIL,



- WCIIONB30BaTh NPHOOPETCHHBIC 3HAHMS M YMEHUS B IPAKTUYCCKOMN
NEATEeTLHOCTH U TIOBCETHEBHOM JKU3HU JUISI: - PEIIECHUS MPUKIAIHBIX 3371a4, B TOM
YHUCJIE COIUATBLHO-3KOHOMUYECKHUX U (PU3MYECKUX, HA HAMOOJIBIIINE U HAUMEHBIIINE
3HAYCHUS, Ha HAXOXKJIECHUE CKOPOCTH U YCKOPCHHUSI.

Vpasnenus u nepasencmaea:

- pemaTh palroHaIbHBIC, MTOKA3aTEIbHBIC U JTOTapU(PMUIECKUE YPAaBHEHUS U
HEPaBEHCTBA, npocmeliuiue UppayuoHaIbHble U MpUeoOHOMempuiecKue ypasHeHus,
UX CucCmemvl,

- COCTaBJISITh YPABHCHUS U HepaseHCmaa TI0 YCIIOBUIO 3a/1a4H;

- WCTOJIb30BaTh IS MPUOIMKCHHOTO PEIICHUS YpPaBHCHWHW M HEPAaBCHCTB
rpadudecKuii METOI;

-  u300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOJKECTBAa pCHICHUH
MPOCTEHIITNX YPAaBHCHUIN U UX CHUCTEM;

- WCIIONB30BaTh NPHOOPETCHHBIC 3HAHWS W YMEHUS B IPAKTUICCKON
JEATEILHOCTH W TIOBCETHEBHOW JKU3HU JUISl: - TIOCTPOCHHS W WCCIICIOBAHUS
MPOCTEUIITUX MATEMATHIECKUX MOJIEIICH.

Dnemenmol KOMOUHAMOPUKU, CIAMUCMUKU U MEOPUU 8ePOSIMHOCMEL.

- pemaTh MpoCTeiIme KOMOMHATOPHBIC 33a/la4l METOJIOM TIepedopa, a TaKkkKe
C MICTIOJIb30BaHNEM M3BECTHBIX (POPMYIT,

- BBIYUCIIATH B TPOCTCUINUX CIIy9asX BEPOSTHOCTH COOBITHA HAa OCHOBE
IT0JICYETa YKCJIa UCXOJIOB;

- HCTOJIb30BaTh MPUOOPETEHHBIE 3HAHMS W YMEHUS B MPAKTUYECKOM
JEATeIBHOCTH M TIOBCEIHEBHOM KW3HHU JUIS: - aHaJIM3a PEaJIbHBIX YHCIOBBIX
JIAHHBIX, TIPEJICTABJICHHBIX B BUJIC JUArpamMM, Tpa(puKOB;

- aHaIM3a MHQPOPMAITUU CTaTHCTHYECKOTO XapaKTepa.

I'eomerpus

- pacmo3HaBaTh Ha 4YepTEeKax M MOICISIX IPOCTPAHCTBEHHBIEC (OPMBEI;
COOTHOCHUTH TPEXMEPHBIC 0OBEKTHI C UX OMUCAHUSIMH, H300pKCHUSIMU;

- ONHWCHIBAaTh B3aWMHOE PACMOJIOKCHHE TMPSMBIX M  IUIOCKOCTCH B
MIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOCHUSL 00 FIMOM PACNONONCEHUU,

- aHAM3UPOBATh B MPOCTEHIIHMX CITyYasiX B3aMMHOE PACITOIOKEHNE 0OBEKTOB
B ITPOCTPAHCTBE;

- m300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYIJIbIC TeEa; BBIMOJIHATH
YEPTEHKH 110 YCIOBHUSM 3a]1ay;

- cmpoumu npocmetiuiue ceyeHuss Kyoa, npusmol, NUPAMUObL;

- peliaTh TUIAHUMETPUUYSCKUE U MPOCTEHIITNE CTepEOMETPUUYSCKUE 3319l Ha
HaXOXJEHUE TEOMETPUYECCKUX BEIMYMH (JUIMH, YTJIOB, TUIONIAJEH, 00bEMOB); -
WCIIOJB30BaTh IIPH PEHICHUHU CTEPEOMETPUUYSCKUX 3aJlad IJIaHUMETPHUCCKHC
(haKThl ¥ METOIBI;

- IPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKIACHUS B X0/ PEIICHUS 3a/1a4;

- WCIIONB30BaTh NPHOOPETCHHBIC 3HAHWS M YMEHUS B IPAKTUICCKOMN
NEATEILHOCTH W TIOBCEIHEBHOM KW3HM JJIA: - MCCIICIOBAHUS (MOJICTUPOBAHHS)
HECJIOKHBIX MPAKTUYCCKUX CHUTyaIllMidi Ha OCHOBE M3YYCHHBIX (JOPMYJT U CBOWMCTB
buryp; - BeIUKCICHUS 00BEMOB W IUIOMIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX



TEl MNpU pELIEHWH TMPAKTUYECKUX 3a7ad, HCIOJIb3YysSd IpU HEOOXOIUMOCTU
CIPABOYHUKH U BBIYUCIUTENBHBIE YCTPOICTBA.
B pesynbrate OCBOEHHMS Y4YEOHOW AHMCHMIUIMHBI OOYYaroIIUWCS JOJIKEH

3Hamb.?

- 3HAQYCHUE MaTEMaTUYECKON HAayKH JJIsl PEIICHHS 3a7ay, BOSHUKAIOIIUX B
TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OIPaHUYCHHOCTb NMPUMEHCHUS
MaTE€MaTHYECKUX METOJOB K aHAJIM3y U HCCJIEAOBAHMIO IMPOIIECCOB U SIBJICHUU B
PUPO/JIC U OOIIECTBE;

- 3HQYEHHUE MPAKTUKU U BOIIPOCOB, BOZHUKAIOIIMX B CAMOW MaT€MaTHUKE IS
dbopMUpOBaHUS U Pa3BUTHUS MAaTeMaTUYECKONW HAYKH; UCTOPUIO PA3BUTHS MOHSATHUS
YyClia, CO3/IaHUs MATEMaTHYE€CKOrO aHajdu3a, BO3HUKHOBEHHUS M Pa3BUTHSA
r€OMETPUH;

- YHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PacCyKICHUH,
UX TPUMEHHUMOCTH BO BCEX 00JIACTSIX YEJIOBEYECKOU JIESITEIIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3IM4HbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

BapmnaTtnBHasg 4acTh — HE OIPEAYCMOTPEHO

[Ipomiecc  u3yueHus AWCIUIUIMHBI  HampaBieH Ha  (HOpMUpPOBAHUE
JUYHOCTHBIX, METampeAMETHhIX M mpeaMeTHbix pe3ynabTatoB, OK u IIK,
BKJIFOYAIOLIUX B CEOSI:

- 00Wue KoMnemeHyuu:

OK O01. BsiOupats cnocoObl pemieHus 3aga4  MpodecCUOHATbHOU
JEATEeIIbHOCTH, MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaThb COBPEMEHHBIE CpEACTBA MOWCKA, aHaIW3a U
UHTEpIipeTauu nHGopMaiuu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUU JIJISI BBITIOJIHCHUS
3a51a4 mpodecCuoHaIbHOM IeITeTLHOCTH.

OK 03. [InanupoBath U peaqn30BbBIBATH COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE pa3BuUTHE, MpEANPUHUMATEIIBCKY IO NEATEIIbHOCTD B
npodeccruonansHo# chepe, UCIoIb30BaTh 3HAHUS 10 (PUHAHCOBOW TPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYyaIUsX.

OK 04. DddexkTuBHO B3aUMOACHCTBOBATH U PabOTaTh B KOJIJICKTHUBE M
KOMaH/I€e.

OK 05. OcymecTBisiTb yCTHYHO M MHCbMEHHYK) KOMMYHHUKAlMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denmepamuu ¢ ydeToM 0cCoOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [IposBasATh rPaXJaHCKO-TIATPUOTHYECKY IO MO3ULHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE TOBEACHHWE Ha OCHOBE  TPAJUIIMOHHBIX
oOllleueIOBEYeCKMX IIEHHOCTEeH, B TOM 4YHCJIE C YYETOM TapMOHHU3AIUU
MEKHAIIMOHAIBHBIX M MEXPETMOHAIBHBIX OTHOIICHUW, MPUMEHSTHh CTaHAApThI
AHTUKOPPYIIIMOHHOTO MTOBEICHMUS.

OK  07. ConelicTBOBaTh ~ COXPaHEHHIO OKpYXKalolen  Cpelibl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 W3MEHEHUHW KJIMMaTa, TPUHIIUIIBI
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OepeXIMBOTO MPOU3BOACTBA, A(P(EKTUBHO JEHCTBOBATH B YPE3BBIYAMHBIX
CUTYyalUsIX.

1.4. Kosin4ecTBO 4acoB, OTBEeJCHHOE HA OCBOCHHE NMPOrpaMMbl Y4eOHOM
JAUCHHUILIMHBI

MaxkcumanbHOI yueOHOM Harpy3ku oOyuatomerocs 340 yacos,

B TOM YHCJIE:

- 00s13aTEJIBHON ayAUTOPHOM yueOHOM Harpy3ku oOyuatomerocs 340 yacos;

- npakThyeckue padorsl — 110 yacos

- CaMOCTOSTENbHOM paboThl 00ydaroImerocs -

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUATIIMHBI

2.1 O0beM yueOHOM JMCUMILIMHBI U BU/bI Y4eOHOH padoThl



Bup yuedHoii padoTbl

O0beM yacoB

MakcumasbHas yueOHasi Harpy3ka (Bcero) 340
O06s13aTe/IbHAs ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 340
B TOM YHCJIC:
TEOPETHUYECCKUE 3aHITHS 222
gabopaTopHble 3aHATHS (He npedycmompeno) -
IPAKTUYECKHE 3aHSTHS 110
M HauBYTyaIbHBIA TPOEKT -
Hmoecosas ammecmayus 6 hopme (yKazamv) — 9K3aMeH 6
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2.2 TemaTuyecKkii IJIAH M COJAEPKAHUE YUeOHON JUCHUILINHBI «MaTeMaTuKa»

HaumenoBanue pa3jiesioB Conep:kaHue y4eOHOT0 MaTepuasia, JJadopaTopHble U MPaAKTHYeCKHe padoThbl, O0bem yacon YpoBeHb
U TeM CaMOCTOsITeIbHAsA padoTa 00y4alIuXcs, KypcoBasi padoT (IpoeKT) OCBOCHHS
1 2 3 4
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 LHeanb u 3agauu (Coaepkanue y4eOHOM JUCHUNIMHBI 2 1
MaTeMaTHKHU NPH Lenp u 3amaynm MaTeMaTHKW TpU OCBOeHUH mpodeccuu. bazoBele 3HAHUS W yMEHHUS IO
OCBOEHHM CIENHMAJIBLHOCTH| MAaTEeMaTHKE B MPO(ECCHOHANBHON U B IOBCEAHEBHON AESITENLHOCTU
Tema 1.2 Yucna n Coaep:xaHue y4eOHOro MaTepuaJia 2 1,2
BbIYHCJICHHS. JleicTBUsT HaJ TMONOXHUTEIbHBIMH W OTPHUIATEILHBIMU YHCIAMH, OOBIKHOBEHHBIMU U
Boipaxenus n JIeCATUIHBIMH Apo0siMu. [leiicTBUs cO cTeneHsIMH, (POPMYJIIbl COKPAIIEHHOTO YMHOKEHHSI
npeoodpazoBaHus
Tema 1.3. I'eomeTpust Ha | Comeprxanue y4eOHOT0 MaTepuasa 2 1,2
TLI0CKOCTH Ilpakmuueckoe 3anamue: Buapl TUIOCKUX GUryp ¥ ux miomans. [IpakTHKO-OpHEeHTHPOBAHHEIE
3aJlayM B Kypce reOMEeTPUH Ha MIOCKOCTH
Tema 1.4 IlpouentHbie | CogepikaHue yueOHOIo MaTepuasa 4 1,2,3
BBIHCTCHHS Ilpakmuueckoe 3anamue: TIpocThie MPOIEHTHI, pa3HbIe CMOCOOBI MX BBIYUCICHUS. CIIOXKHBIC
ITPOLIEHTHI
Tema 1.5 YpaBuenus n | Coaepxanue y4eOHOro marepuajia 2 1,2,3
HepaBencrea Ilpakmuyeckoe 3ansamue: JlUHeWHbIE, KBaJpaTHbIe, JPOOHO-TUHEWHbIE YpaBHEHUS W
HEpaBEHCTBA
Tema 1.6 Cucremsl Coaep:xanue yueOHOro MaTepuasa 6 1,2,3
YPABHCHUM W HEPABEHCTB | )00 6b1 pEIIEHUsT CUCTEM JIMHEHHBIX YypaBHeHu#. [lonsatusa: wMarpuma 2x2 u  3x3,
onpeaenuTenb Marpunbl. Merton [Maycca. CucTeMbl HETWHEWHBIX ypaBHEHHH. CHCTEMBI
HEPABEHCTB
Tema 1.7 Bxoanoii Conep:xaHue yueOHOro MaTepuaJia 2 1,2,3
KOHTPO.TP Boruncnenus u npeoOpasoBanusi. Y paBHEHHs U HEPABEHCTBA. [ 'eoMeTpus Ha MIIOCKOCTH
Konmponvnas paboma
Pazjnen 2. [IpsiMble U JIOCKOCTH B POCTPAHCTBE 20
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Tema 2.1. OcHoBHbIe |Conep:kaHue y4e0HOro MarepuaJjia 2 1,2
NOHSITUS CTEpeoOMeTPHUH.
p p P ITpenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, IpsiMasi, IMJIOCKOCTb, NPOCTPAHCTBO).
acroJioyKeHue mMpsIMbIX U
ps OcHoBHbIE akcuOMbl cTepeoMmeTpuu. [lepecekaroiuecs, mapajjiesibHble W CKpPEHIMBAIOIIHeCs
ILUIOCKOCTeH .
npsimbie. [Ipu3HaKk W CBOWCTBO CKPEHIMBAIOIIMXCS MPsSMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypsl
Tema 2.2. Copnepxxanue yueOHOro MmarepuaJia 6 1,2
IHapaniaeabHOCTH =
p - [Tapannensublie psiMas U mwiockocTs. Onpenenenue. [Ipuznak. CBoiicTBa (C 10Ka3aTEILCTBOM).
NPSAAMBIX, IPAMOii U o
p > 1P .. | [Napamnensabie iockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ 10Ka3aTenbCTBOM). TeTpasap
IUIOCKOCTH, IJIOCKOCTEl . o
’ u ero snemenTsl. [lapamnenenunen u ero sneMeHTbl. CBOMCTBAa MPOTUBOIOJIOKHBIX T'paHEH U
quaroHaned napauienenunena. [locrpoenue ceuenuil. Pemenue 3aau.
Tema 2.3. Conep:xxanue yueOHOIro MaTepuaJa 2 1,2,3
IepneHAUKYJISAPHOCTH
PTICHMKYISIPHO [Tepienpukymsipabie  TpsiMble. [lapaienbHble TpsSMBIC, TEPICHIUKYISIPHBIE K IIJIOCKOCTH.
NPSAAMBIX, IPAMOii U o
p » 1P .. | [Ilpu3Hak meprneHauKyIIpHOCTH MpsMoi u mockocTd. JlokazatenbctBo. Ileprnenaukynsap u
IUIOCKOCTH, IJIOCKOCTEl o
’ HakIoHHAA. llepneHnuKynsapHble TMIOCKOCTH. [IpHM3HAK MNEepHeHAMKYISIPHOCTH IUIOCKOCTEH.
JlokazatenbcTBO. PaccTosiHus B POCTpaHCTBE
Tema 2.4 Coaep:xxanue yueOHOro MaTepuaJia 4 1,2,3
Teopema o Tpex =
p p Teopema o Tpex meprneHANKYIspax. JlokazareabcTBO. YToil MEXIy HpSAMON MU IUIOCKOCTBIO.
nepneHanuKYyJsipax
PHIEHIMKYIAP Yron Mexay mIoCKOCTsIM
Tema 2.5 Conep:xxanue yueOHOro MaTepuaJa 4 1,2,3
ITapanneabHbIe v
p ’ Ilpaxmuyeckoe 3aumamue: AKCUOMBI cTepeoMeTpuu. [lepneHauKyIIpHOCTh MPSAMOM |
nepneHANKYJIsIpHbI
CPHCHIHKYISIPHBIC, | /1 ockocrn, napajuieIbHOCTh JIBYX MPSMBIX, MEePIICHIUKYISIPHBIX TUIOCKOCTH,
CKpelBamecs .
pemt n NEPIEeHIUKYISIPHOCTD TIIOCKOCTEH
npsiMble
Tema 2.6 Copepxxanue yueOHOro MmarepuaJia 2 1,2,3
Pemenne 3apau. Illpsambie =
A p PacnonoskeHne TpsIMBIX M TJIOCKOCTEH B MpoOCTpaHcTBEe. [lepmeHAMKYISpHOCTH U
U IUIOCKOCTH B o
ocxoc NapajuIeIbHOCTh MPSMBIX U TUIOCKOCTeH. CKpelIMBaroecs mpsiMble
NPOCTPAHCTBE
pocTp Konmponvnasn paboma
Pasjnen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 JlekaproBbsl  |Conep:kaHue y4eO0HOro Marepuajia 4 1,2,3

KOOpAMHATHI B
NPOCTPAHCTBeE.

JlexapToBBI KOOpAMHATHI B pocTpaHcTBe. [IpocTeiimmue 3anaun B koopauHaTax. Paccrosaue
MEXIY ABYMs TOYKaMHU, KOOPJAMHATHI CEPEIUHBI OTPE3Ka.
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Paccrosinne Mexay ABymsi
Toukamu. Koopaunarsi
cepeuHbI 0TPe3Ka

Tema 3.2 BexTopsl B | Conep:xkanue y4eOHOT0o MaTepuajia 6 12,3
MpPOCTPAHCTBE. Yro.1 Bekrops! B npoctpancTBe. Cll0)kKeHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha YHUCIIO.
MEALY BEKTOPAMMH. Kommianapuele Bektopbl. CkansipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxkeHune BeKTopa 1o TpeM
Cranspnoe HEKOMILJIaHapHbIM BekTopaM. KoopanHaTbel BekTOpa, CKalsipHOE NPOU3BEIEHHE BEKTOPOB B
TIPOM3BEICHUE BEKTOPOB KOOpJAMHATaX, Yrojl MEXJy BEKTOpaMH, Yroj MEXIy MpsSMOMl M IIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU. Y paBHEHUE INIOCKOCTU. ['eOMEeTpHYECKU CMBICH ONIpeAesIuTeNs 2X2
Tema 3.3 IIpakTuko Conep:xanue yueOHOro MaTepuaJia 4 1,2,3
OPHEHTHPOBAHHBIC IIpaxmuueckoe 3ansamue: KoopauHaTHas IJIOCKOCTb. BblunicieHue paccTosIHUM U Iomaaei Ha
312YM Ha KOOPAMHATHOM 1\ 0o, KonmmuecTBeHHBIC pacyeTsl
IJIOCKOCTH
Tema 3.4 Pemienne 3agau.| Coaepkanue y4eOHOro MarepuaJjia 2 1,2,3
Koopauuarel 1 BeKTOPHI | J[ekapTOBbI KOOPAUHATHI B MIPOCTpaHCTBE. BekTopsl B npocTpancTBe. CI0KEHNUE W BHIYUTAHUE
BEKTOPOB. YMHOK€HUE BeKTOpa Ha uncio. KommianapHele BeKTopbl. CKallsipHOE TPOU3BEIECHUE
BEKTOpOB. PaznoxeHue BeKTOpa 10 TpeM HEKOMILJIaHApHBIM BekTopaM. [Ipocreiimue 3anaun B
KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHHUE MEXAY TOYKaMH, KOOPAMHATHI CEPEIUHbI
OTpE3Ka, CKAJISPHOE MPOU3BEIECHUE BEKTOPOB B KOOPAMHATAX, YTrOJI MEXIy BEKTOpaMH, YIroJj
MEX/1y IPSIMOH U IIIOCKOCTBIO, YTOJI MEX/Y MIIOCKOCTSIMHU
Konmponvnas paboma
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pyHkuuu 40
Tema 4.1 Coaepxkanue y4eOHOIro MaTepuaJa 4 1,2,3
Tpuronomerpuyeckue | Pamunannas mepa yrna. [loBopoT TOYKM BOKpYr Hawana koopauHar. OmpejieneHHe CHHYcA,
(PyHKIMH NPOM3BOJILHOI0| KOCUHYCa, TaHI'€HCAa M KOTAaHI'eHCa. 3HAKW CHUHYCa, KOCHHYCA, TaHI€HCAa W KOTaHIeHca II0
yriaa, ynciaa. Paamannas | getBeptsaM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJIHOTO H
¥ TpajiycHas Mepa yrja | TOro xe yria
Tema 4.2 OcHoBubie | Conep:kaHne y4e0HOro MaTepuajia 1,23
TPUIOHOMETPHYECKHEe | TpuroHomeTpudeckue ToxkaecTBa. CHUHYC, KOCHMHYC, TAHT€HC W KOTAaHI€HC YIJOB O W - O. 4 1,2,3
ToxKAeCTBA. DOpMyJabl | DopMyIIbl MPUBEICHUS
NpuBeJIeHus
Tema 4.3 Cunyc, kocunyc,/ Conep:kanne y4e0HOro Mmarepuajia 8 1,2

TAHT€HC CYMMBbI M
Pa3HOCTH ABYX YIJIOB

Cy'MMa " pa3sHOCTb CUHYCOB. CyMMa " pa3HOCTb KOCHUHYCOB. CI/IHyC H KOCHUHYC JIBOMHOI'O yria.

@opmysel 1os0oBUHHOTO yria. IIpeoOpa3oBaHus CyMMbl TPUTOHOMETpUYECKHX (YHKUUN B
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CuHyc 1 KOCHHYC
JBOIHOIO yrJia.
@DopMyJibl OJIOBUHHOTO
yrja

MIPOU3BEICHNE U MPOM3BEICHUS B CyMMY. BbIpakeHue TPUTOHOMETpHUYECKHX (YHKLIUH uepes
TAHI€HC MTOJIOBUHHOI'O apIyMEHTA.
IIpakmuueckoe 3anamue: IIpeoOpazoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAKEHUI

Tema 4.4 ®ynkuun, nx | Copepkanue yueOHOro MmarepuaJia 1,2,3
cBoiicTBa. CriocooObl O6mactp ompeneneHuss W MHOXECTBO 3HaueHUH (QyHKuuid. YETHOCTh, HEYETHOCTD,
3aganus pyHKumi nepuoanyHocTh GyHKImA. CrocoObl 3aauus QyHKIHHA
Tema 4.5 Coaep:xkaHue y4eOHOro MaTepuaJia 1,2,3
Tpuronomerpuyeckue | O0iacTh ONpENCIICHUS W MHOXXECTBO 3HAYEHUH TPUTOHOMETpUYEeCKHX (yHKImid. YETHOCTD,
(yHKIMH, HX CBOMCTBA U | HCYETHOCTD, ICPUOAMYHOCTh TPUTOHOMETpUYECKHX (ByHKIuiA. CBoWicTBa U rpaduku GyHKIUH Y
rpaguku =COSX, Y=sinx,y=tgX,y = ctg X.
Tema 4.6 Conep:kanue y4eOHOTr0 MaTepuaJia 1,2,3
IIpeoOpazoBanue CxkaTue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUM.
rpajuxos IIpakmuueckoe 3anamue: IlpeoOpazoBanue rpa)uKOB TPUTOHOMETPHUECKUX (yHKITHIA
TPUTOHOMETPUYECKUX
byHKumit
Tema 4.7 Onucanue Conep:kanue y4eOHOT0 MaTepuaJia 1,2,3
NPOU3BOACTBEHHBIX | [Ipakmuueckoe 3anamue: VICTONb30BaHWE CBONCTB TPUTOHOMETPHUYECKHX (QYHKIHHA B
npodeccHoHaNbHBIX 3a7a4yax
Tema 4.8 O6patubie | Comep:xanue y4eOHOro MaTepuasa 1,2,3
TPUTOHOMETpHHIECKHE OO6paTHble TpUroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa U rpaguku
GyHKuun
Tema 4.9 Coaep:xanue yueOHOro MaTepuaJia 1,2,3
Tpuronomerpnyeckue VYpaBHeHue COS X = a. YpaBHenue Sin X = a. YpaBHenue tg X = a, ctg X = a. Peumienue
YPABHCHM H TPUTOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPHUYECKHE
HEPABEHCTBA YpaBHEHHMsI, CBOASIIMECS K KBaJpaTHbIM, pEIIaeMble pa3JIO)KEHHEM Ha MHOXHTENH,
onHopoaHnsle. [Ipocrelinie TPUroHOMETPUUECKHE HEPABEHCTBA
Tema 4.10 Cuctemnl  |CoaeprkaHue y4eOHOT0 MaTepuaja 1,2,3
TPUTOHOMETPHIECKUX | Oy orenp MPOCTEHMITIX TPHTOHOMETPHYECKHX YPABHEHHH
yYPaBHeHHUil
Tema 4.11 Pemuenne | Conep:kanue yueOHOro MaTepuaia 1,2

3a1a4. OCHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue

[IpeoOpazoBaHrne  TPUTOHOMETPUYECKUX  BBIDOKEHUN. PelieHne  TPUTOHOMETPUUYECKUX
ypaBHEHU W HEPABEHCTB B TOM YHCJIE C UCITOJIb30BAHUEM CBOMCTB (DYyHKIIHM.
Konmponvnasn paboma
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GyHKuun

I'eomerpuyeckuii u
(uznyecknii cMbICT
NPOM3BOHOMH

['eomeTpuuecKuil CMBICT MPOU3BOAHOW (PYHKIMM — YriaoBoil Kod(duIMEeHT KacaTelbHOW K
rpadguky (GyHKIMHM B TOYKE. YpaBHEHUE KacaTelbHOM K Tpaduky QYHKIUH. AJITOpUTM

COCTaBJICHUsI YpaBHEHUs KacaTeldbHOH K rpaduky dyakuuu y=f(X)

Pa3gen 5. KoMIieKCHBIE YHCJIa 8
Tema 5.1 Kommuiekcubie |Copep:kaHue y4eOHOI0o MaTepuasa
qucaa [Tonsitue xommiiekcHoro yucia. COnpspKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb M apryMEHT 4 1,2
KOMIUIEKCHOro  uyucna. @dopma  3amucud  KOMIUIEKCHOTO — yHcia  (reoMeTpuyeckas,
TPUTrOHOMETpHUYECKasi, anreOpanyeckas). ApudMeTHUecKHe [eHCTBHA € KOMIUICKCHBIMU
YKCIaMU
Tema 5.2 Ilpumenenne | Coaep:kanue yueOHOro MaTepuaJa 4 1,2
KOMILIEKCHBIX YHcel | [Ipakxmuueckoe 3anamue. BbIONIHEHNE PacYeTOB C TOMOIIbIO KOMIIEKCHBIX Yrcen. [Ipumepsl
MCIOJIb30BaHUsI KOMIUIEKCHBIX YHUCEl
Pa3nen 6. [IpousBoaHasi pyHKIHM, ee MPUMEHEHHE 40
Tema 6.1 IlonsaTHe Coaep:xxanue yueOHOIro MaTepHuaJia 2 1,2
npou3BoaHOH. ®opmyJsl | OnipeieicHre YUCIOBOM TOCIIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHusi. CBOWMCTBA YMCIIOBBIX
U IpaBHJIA nocienosarenbHocTedl. OnpeneneHue npejena Mnociae10BaTeIbHOCTH. Bbluncienne npenenos
audpepennmpoBanus | mocnenosarenpbHocTeil. [lpenen ¢ynkmum Ha Oeckoneynoctu. Ilpenen ¢yHKmMM B TOUKeE.
[Tpupamenue aprymenrta. llpupamenue ¢ynkuun. 3agay, NPUBOJAIIKME K IOHATHIO
npou3BoHON. Onpeaenenrue Npou3BOJHON. AJITOPUTM OTBICKaHUS IPOU3BOJAHOMN
Tema 6.2 IlpousBoanbie | Conepxanue y4eOHOro MarepuaJia 6 1,2,3
CYMMBbI, Pa3HOCTH ®opmynsl quddepenurponanus. [Ipasuna quddepeHurpoBaHus
NPOU3BEICHNUs], YACTHOI 0
Tema 6.3 IIpousBoannie | Conepkanne yueOHOro MmaTepuaja 6 1,2,3
TpUroHoMerpuyeckux | OnpeneneHue  ciaokHoH  ¢yHkumu. IIpousBojgHast ~ TPUTOHOMETPUYECKHUX  (YHKIHH.
Gynxuuii. IIpoussoanas | [IponsBoaHas coXHOH QyHKITHH
CJI0KHOM (PYHKIIUH
Tema 6.4 Ilonsitue 0 | Copepxanue y4eOHOro MmaTepuaJia 2 1,2,3
HeNpepbIBHOCTH [TonsitTue HenpepsiBHON (yHKunu. CBoiicTBa HenpepblBHOM (yHKUMU. CBS3b MEXIY
¢ynkuuu. Meton HEMpepbIBHOCTbIO U AuddepeHunpyeMocTbio (QYHKIUMHM B TOYKE. AJITOPUTM peIICHUsS
HHTEPBAJIOB HEPAaBEHCTB METOJIOM UHTEPBAJIOB
Tema 6.5 Coaep:xaHue y4eOHOro MaTepuaJia 4 1,2,3
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Tema 6.6 ®usuveckunii | Conep:kanue yueOHOro MaTepuajia 2 1,2,3
CMBICJI IPOM3BOAHOM B | [Ipakmuueckoe 3anamue: OU3nueckuil (MEXaHUYECKHIA) CMBICT TPOM3BOIHOW — MTHOBCHHAs
npogeccHOHAIBHBIX | CKOPOCTh B MOMEHT BpeMeHH t: V = S' (1)
3aa4ax
Tema 6.7 Monoronnocts | Cogepskanue yueOHOr0o MaTepuaJia 4 1,2,3
¢ynknuu. Toukn Bospacranue u yObiBaHMe (YHKIMH, COOTBETCTBUE BO3PACTaHUs U yObIBaHUS (YHKLUU 3HAKY
IKCTpeMyMa npou3BoaHONW. IloHATHE MPOM3BOAHON BBICIIETO TOPSJIKA, COOTBETCTBHE 3HAKa BTOPOM
IIPOM3BOIHONM BBIMYKJIOCTH (BOIHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajauyd Ha MAaKCUMyM H
MUHUMYM. [loHSATHE acHMIITOTHI, CHOCOOBI WX ONpeAeTeHHUA. AJITOPUTM HCCIEIOBAHUA
(YHKIMU ¥ IOCTPOEHUs ee rpaduka ¢ HOMOLIbI0 NPOU3BOHON. JIpoOHO-TMHeNHas PyHKLUsS
Tema 6.8 UccnenoBanne | Conep:kanue yueOHOro Mmarepuajia 4 1,2,3
¢ynkuuii u mocrpoenne |lccrnenosanue QyHKIMH HA MOHOTOHHOCTb U IIOCTPOCHUE IPa(UKOB.
rpaguxos
Tema 6.9 Hautoabuee u | Cogep:xkaHue yueOHOIro MaTepHaJia 2 1,2,3
HauMeHbIee 3HaYeHus1 | HaxoxxaeHne HamOOJbIIEr0O UM HAMMEHBIIEro 3HAYeHWN (YHKIUH, MOCTpOeHHE TIpaduKoOB
$yHKIUH MHOTOYJICHOB C MCIIOJIb30BAaHUEM aIlapara MaTeMaTHUECKOTO aHATN3a
Tema 6.10 Haxo:xnenne | Cogep:xanue yueOHOro marepuaja 6 1,2,3
ONTUMAJILHOTO IIpakmuueckoe 3anamue. HanMeHnsIiee 1 Hanubopliee 3HaYeHNE PYHKINU
pe3yJabTaTa ¢ IOMOLIbIO
NMPOU3BOJAHON B
NPAKTHYECKHUX 3a/1a4ax
Tema 6.11 Pemenue Conep:xaHue y4eOHOro MaTepuaJia 2 1,2,3
3axayd. [Ipoussognass | @opmynsl u  mnpaBuna auddepenuupoBanus. HMcecnenoBanne (QyHKUuE ¢ [OMOIIBIO
(yHKuuH, ee NpMMeHeHHe| mpon3BoaHoi. Hanborpiiee 1 HauMeHbIee 3HaYeHUsT QyHKIINN
Konmponvnas paboma
Pasznen 7. MHOrOrpaHHHMKH M TeJIa BpallleHHUs 46
Tema 7.1 Bepminnbl, |Copep:kaHue y4e0HOro Marepuajia 2 1,2
pedpa, rpanu [lonatue MHOrorpaHHuka. Ero siaeMeHTh: BepliuHbI, pebpa, rpanu. Junaronans. CeueHmue.
MHOTOTPAHHHMKA BEINyKJITbIe ¥ HEBBIITYKJIbIE MHOTOTPaHHUKH
Tema 7.2 Ilpuzma, ee  |Conep:kaHue y4e0HOro MaTepuajia 2 1,2,3
cocraBsiomue, cedenne. | [loustue npusmel. Ee ocHoBanus u OokoBble TpaHu. Boicota mpusmsl. [IpsiMas v HakJIOHHAS
IIpsimasi u npaBuiabHas | npusma. [IpaBunbHas npusma. Ee ceuenue
MPU3MBI
Tema 7.3 Coaep:xanue yueOHOIro MaTepuaJia 2 12,3

IMapajuienenunen, kyo6.

[Tapayenenunes, CBOWCTBA NPSIMOYTOJBHOTO mMmapauienenumnena, kKyo. CeueHue Kkyoa,
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Ceuenne Ky0a,
napaJjiesenumnena

napajjcjicnuicaa

Tema 7.4 Ilupamuna, ee | Conep:kanne y4e0HOro MaTepuajia 1,2,3
cocraBsIoue, ceyenue. | [Tupamuna u ee anementol. Ceuenne nupamubl. [IpaBuibHas nupamuaa. Y cedeHHas mupaMuia
IIpaBuibHas nupamMujaa.
YceueHHasi nMpaMuaa
Tema 7.5 bokoBasi u | Conep:kanne y4e0HOro MarepuaJjia 1,2,3
MOJIHAsA MOBEPXHOCTh | [Liomaap GOKOBOW U MOHOM MOBEPXHOCTH TIPU3MBI, THPAMHUIBI
NPHU3MBbI, TUPAMU/IbI
Tema 7.6 CumMmetpusi B | Cojep:kaHue yueOHOro MaTepuasia 12,3
KyOe, mapannenenunene, | CAMMETpHsi OTHOCUTEIIBHO TOYKH, MPSIMOU, TI0OCKOCTH. CUMMETpHsI B KyOe, mapajuiesenure/e,
npusMe, NupamMujie npu3Me, Mupamue
Tema 7.7 llpumepsl Coaep:xxaHue y4eOHOIro MaTepuaJia 1,2,3
cumMMeTpuii B npodeccuu | [Ipakmuueckoe 3ansimue. CAHMMETpHS B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY
Tema 7.8 IlpaBuabubie | Coaepkanne y4eOHOro MaTepuaja 12,3
MHOIOIPDAHHMKH, UX | [Ipakmuueckoe 3ausmue. llOHATHE TNPaBHUIBHOTO MHOTOrpaHHUKa. CBOHCTBAa NPaBHIIBHBIX
cBOliCTBA MHOTOTPaHHUKOB
Tema 7.9 Huannap, ero | Cogep:kanue yuedOHOro Mmarepuajia 1,2,3
cocrapasiomue. Cevenne| Llunmunnp u ero snementsl. CedeHne UIMHIpa (apajulelbHOE OCHOBAaHMIO U ocH). Pa3BepTka
HUJINHAPA IIMHIpA
Tema 7.10 Konyc, ero | Conep:kanue yueOHOro Mmatepuajia 1,2,3
cocrapasiomue. Ceyenne| Konyc n ero snementsl. CedeHne KoHyca (TapajuleIbHOE OCHOBAHHMIO M TPOXOJIIEe Yepes
KOHYyca BEPIINHY), KOHMUECKUE ceueHus. Pa3BepTka KoHyca
Tema 7.11 Yceuennniii | Cogeps:kanue y4eOHOro MaTepuaa 1,2,3
KoHyc. Ceuenue VYceuennslil koHyc. Ero obpa3sytomias u Beicota. CeueHre yceueHHOTo KOHyca
YCEYEeHHOI 0 KOHYyca
Tema 7.12 lllap u cdepa, |Conep:kanue yuedOHOro Mmatepuajia 1,2,3
HX CeYeHMs [Tap u cepa. Bzaumuoe pacnosoxenue cepsl u miockoct. Ceuenue mapa, cgepsl
Tema 7.13 Ilonsitue 06 | Conep:kanue yueOHOro MmaTepuajia 1,2,3
o0beme Tesa. OrHomenue| [Toustre 06 o6beme Tena. O0beM KyOa U PSAMOYTOJIBHOTO mapasuienenumnena. O0beM MpU3MBbI
00beMOB MOAOOHBIX TeJ | 1 nwimHapa. OTHOIIEHHE 00HEMOB MOOOHBIX Tel. ['eOMEeTpUYECKH CMBICT OMpeaeTuTeNns 3-
T'0 TIOpsiIKa
Tema 7.14 O6bembl 1 | ConepaxaHue y4eOHOIo MaTepuaJia 1,23
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IJIOLA/IM TIOBEPXHOCTEeH
TeJl

O6wembl upamu bl U KoHyca. O0bvem mapa. [Inomianu noBepxHocTel Tei

Tema 7.15 KomOunanuu | Conep:kanue y4e0HOro Marepuajia 4 1,2,3
MHOI'OrPAHHHUKOB U TeJl | [Ipakmuueckoe 3anamue. KoMOMHAIIMY T€OMETPUUECKUX TET
BpallleHust
Tema 7.16 Coaep:xkaHue y4eOHOro MaTepuaJia 4 1,2,3
I'eomeTpnueckue Ipakxmuueckoe 3anamue. Vicnonpb3oBaHne KOMOMHAIMKA MHOTOIPAaHHMKOB M TE€J BpAIllCHUs B
KOMOUHAIMHU HA MPAKTUKO-OPUEHTUPOBAHHBIX 33aa4ax
NPaKTHKe
Tema 7.17 Peruenne Coaep:xkaHue y4eOHOIro MaTepHuaJa 2 1,2,3
3aaa4. MuororpanHuku M| O0beMbl U IJIONIAIU IIOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
TeJjla BpallleHusl Koumponvnas paboma
Pasnen 8. [lepBooOpa3nasi QyHKIMHU, ee IPUMEHEHHE 14
Tema 8.1 IlepBooOpa3unas |Coaep:xkaHue y4eOHOro MaTepuaJia 2 1,2,3
¢ynxouu. IIpaBuina | 3agaua 0 BOCCTAHOBJICHMM 3aKOHA JBMKEHHS 1O HW3BECTHOM ckopoctu. IlonsTue
HAXOK/ICHUS uHTEerpupoBanus. O3HAKOMJICHHWE C TOHATHEM HHTErpaja W IMEepBOOOpasHOW s (QYyHKIUU
NnepBoodpa3HbIX y=f(X). Pemienue 3amau Ha CBs3b MEPBOOOPA3HOM U €€ MPOU3BOJHOMN, BBIYHUCICHHE
nepBooOpaszHoit s naHHoW (yHkumu. Tabmuma GopMyl Uit HaAXOKICHUS NEPBOOOpA3HBIX.
M3ydyeHue mpaBuiia BEIUMCICHUS IEPBOOOPA3HON
Tema 8.2 Ilnomann Coaep:xxaHue y4eOHOIro MaTepuaJia 2 1,2,3
KPHMBOJIMHEIHOI 3agaun, MPUBOJSAIIME K IOHITHUIO OIPENENIEHHOI0 HMHTErpaja — O BBIYMCIECHUH IJIOLIAIU
Tpaneuuu. @opmyJia | KpUBOJIMHEHHOW Tpamnenuu, O TepeMelleHur TOoukd. [loHsATHE ompenenéHHOTO HHTEerpasa.
Herorona — JleiiOnnua | ['eomerpudeckuii u Qusndeckuil cMbici ompeneneHHOro uHTerpana. dopmyna Herorona—
JleiiOHuIa
Tema 8.3 Coaep:xxaHue yueOHOro MaTepuaJia 2 1,2,3
Heonpenenennniii 1 | [loHsATHE HEONIPENEICHHOTO HHTETPAJIa
onpeaeJeHHbIN
HHTErpajbl
Tema 8.4 IlonsiTue 06 | Conep:kanue yueOHOro Mmatepuajia 2 1,2
onpeaeeHHOM HHTerpaJje| ['eoMeTpuyeckii CMBICI ONpeAETICHHOT0 HHTerpaja
KaK IJIOLAAN
KPHUBOJIMHEIHOH
Tpaneuuu
Tema 8.5 Onpenenennsiii | Coaepxanue y4eOHOro MmarepuaJia 4 1,2,3

HHTErpaJjJ B ;KU3HU

llpakxmuueckoe 3anamue. 1'€OMETPUYECKHMU CMBICT ONpeaeraeHHoro uHrerpaiga. dopmyna
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Heiorona - JleiiOnuua. Pemenue 3agay Ha NpUMEHEHHWE MHTErpaja JUlsl BBIYMCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

NMmoKa3aTeJIbHbIX

Ilpakmuueckoe 3anamue: PellleHHe IOKa3aTeNbHbIX YpaBHEHHH METOJOM YpaBHHUBAHUs

Tema 8.6 Pemienue 3agau.| Cogep:kanue yueOHOro MaTepuaJa 2 1,2,3
IlepBooOpa3nasn [TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHUs IepBooOpa3HbiX. Ee mpumenenue
(yHKuuu, ee npuMenenne| Konmponvras paboma
Pa3nes 9. Crenenn n kopuu. CrenenHasi QyHKuus 18
Tema 9.1 Crenennass |Cojep:kaHue yueOHOro Matepuajia 4 1,2,3
(ynkuus, ee ceoiicra | [lonsTre KOpHS N-0if CTENEHHW U3 JIEHCTBUTEIHLHOTO uncia. OYHKIUHN Y = VX N uX cBOHCTBA M
rpadguku. CBOMCTBA KOPHS N-OH CTENEHU
Tema 9.2 Conep:kaHue y4eOHOTr0 MaTepuaa 4 1,2,3
IIpeodpazoBanue [TpeoOpa3zoBaHre UppaIMOHATIBHBIX BBIPAXKEHUN
BbIPa:KeHNH ¢ KOPHAMH
N-oii cTeneHu
Tema 9.3 CBoiicTBa Conep:kaHue y4eOHOIro MaTepuaa 2 1,2,3
CTEINeHH ¢ [TonsiTHE CTETeHu ¢ JII0OBIM pallMOHATLHBIM MOKa3zaTesieM. CTeneHHble (yHKIMU, UX CBOMCTBA
PALHOHAIBLHBIM U u rpaduku. CreneHHsie QyHKINHU, HX CBOMCTBA U TpaduKH
NelCTBUTEIbHBIM
NMOKA3aTeJIIMH
Tema 9.4 Pemienne Coaep:xxaHue y4eOHOro MaTepuaJia 5) 1,2,3
HPPALUOHATBHBIX PaBHOCHIIBHOCTH MPpPALIMOHANFHBIX YPaBHEHUHM U HepaBEHCTB. MeToIbl UX pemieHus. Pemenue
YPaBHEHMH ¥ HEPABEHCTB | UPPAIMOHAIHHBIX YPAaBHEHUI 1 HEPABEHCTB
Tema 9.5 Crenenu u | CozepkaHue y4eGHOro MmaTepuajia 3 1,2,3
kopHH. CTeneHHas Ilpakmuueckoe 3a0anusa: OnpeneneHue cTeneHHol QpyHkuuu. Mcnonb3oBanue ee CBOMCTB Mpu
pyHkuus pelIeHNY ypaBHEHUH 1 HEPABCHCTB
Koumponvnas paboma
Pa3nea 10. [Toka3zaTtenbHas GyHKIUSA 22
Tema 10.1 Coaep:xxaHue yueOHOro MaTepuaJia 7 1,2
IToxa3aTenbHas CreneHb ¢ TPOU3BOJBHBIM JCHCTBUTENBHBIM TMOKazarteneMm. OrmpeneneHue MOoKa3aTelbHON
(ynkumus, ee coiicrBa | pyHKIMU, ee CBOCTBa W Tpaduk. 3HAKOMCTBO C TNPHUMEHEHHEM ITOKa3aTebHON (DYHKIWU.
Ilpakmuueckoe 3a0anus: Perienue MokazaTebHBIX YpaBHEHUH (YHKUIMOHAIBHO Irpaduyeckum
METOJIOM
Tema 10.2 Pemenne Copepxxanue yueOHOro MmarepuaJia 7 1,2,3
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YPaBHEHUIl U HEPABEHCTB

nokasareJseil, MeTOI0M BBEJICHHsI HOBOW TIEpEMEHHOM, (yHKIIMOHATIBHO-TPAPHUUECKUM METOIOM.
PenieHne nokasareabHbIX HEPABEHCTB

3agau. Jlorapupmsl.

Jlorapudmuueckas ¢ynkius. Pemenue npoctemux jorapuMuueckKux ypaBHeHHH

Tema 10.3 Cucrembr | Conep:kanue y4e0HOro Mmarepuajia 4 1,2,3
NOKA3aTeJbHBIX Penienue cuctem nokasaTesbHbIX ypaBHEHUN
ypaBHEHUil
Tema 10.4 Pernenne Coaep:xkaHue y4eOHOro MaTepuaJia 4 1,2,3
3anay. IlokasareabHas | Pemienue TOKa3aTeNbHBIX YypaBHEHMH METOJOM YypaBHUBAHHS IIOKa3aTelied U METOA0M
GyHKIun BBEJICHUSI HOBO IIEPEMEHHOM.
Ilpaxmuueckoe 3ansamue: PelieHne NoKa3aTelbHbIX HEPABEHCTB
Konmponvnas paboma
Pa3nes 11. Jlorapugmsl. Jlorapudpmuyeckas pyHkuus 30
Tema 11.1 Jlorapudm |Coaep:kanue yuedOHOro MaTepuaJia 4 1,2,3
yuciaa. lecarnyunbiii 1 | Jlorapudm umcna. JlecaTUYHBIN U HATYPAIbHBIH JOTapru(MBbl, YHCIIO €
HATYpaJIbHbIN
JOrapu(pmMsbl, YUCJI0 €
Tema 11.2 CpoiictBa | Copep:xaHue y4eOHOro MaTepuaJia 5) 1,2
Jorapupmos. Onepaunus | CpoiictBa norapudmos. Oneparus JorapuMUpOBaHUS
JorapumupoBanusa | /lpaxmuueckoe 3ansmue. BBIMOIHEHNE PAKTHYECKUX 3aTaHUN
Tema 11.3 Conep:xaHue y4eOHOro MaTepuaJia 4 1,2
Jlorapupmunueckasn Jlorapudmuueckast pyHKIUS U ee CBOICTBA
(ynkuus, ee ceoicrBa | [Ipakmuyeckoe 3ansimue. BrIOTHEHNE PAKTUYECKUX 33 JaHUN
Tema 11.4 Pemuenne | Copepaxanue y4eOHOro MmarepuaJia 8 1,2,3
JorapupmMmuyecknx [Tonsatue norapupmudeckoro ypasHeHus. Oneparus IOTeHIUPOBaHMUS.
YPAaBHEHMI ¥ HEPABEHCTB| [Ipakxmuueckoe 3ansamue. TP OCHOBHBIX METOJA PEUICHUs JOTapu(MHUUECKUX YpaBHEHUIL:
(GyHKIMOHATBHO-TpaUUeCKUil, METO MOTEHIIUPOBAHUS, METO/l BBE/IEHHUS HOBOW MEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
Tema 11.5 Cucremnbr | CoaepkaHue y4eOHOro MaTepuaJa 2 1,2,3
Jorapupmmuueckux AJTOpUTM pellIeHUs] CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JIOrapu(PMHUUECKUX ypaBHEHUH M
YPABHEHMI HEPABEHCTB
Tema 11.6 Jlorapugmsbl B | Coagepkanue yueOHOI0 MaTepuasia 4 1,2,3
npupojae u Texuuke | [Ipakmuueckoe sanamue: llpumenenue norapudma. Jlorapudgmuueckas cnupais B npupoje. Ee
MaTeMaTHYECKHE CBOMCTBA
Tema 11.7 Pemuenne | CopeprxaHue y4eOHOro MmaTrepuaJia 3 1,2,3
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MaTeMaTH4YeCKOM

Conep:kaHue y4eGHOro MaTepuaJjia

BapHaHHOHHBIﬁ pAA. ITonuroH 4acTot u rUCTOTrpamMma. CTaTUCTHYECKHUE XAPAKTCPUCTHUKU pAdad

Jlorapupmunueckasn Konmponvnas paboma
GyHKIuA
Pa3nes 12. MHokecTBa. DJIeMeHThI Teopuu rpagoB 10
Tema 12.1 Muo:kectBa | Cojaepkanue y4eOHOTo MaTepuaja 2 1,2
[Tonsitue MHOXkecTBa. IlogMHOkecTBO. Onepaliiv ¢ MHOKECTBAMU
Tema 12.2 Onepauuu ¢ | Coaep:xaHue y4eOHOro MaTepuaJia 2 12,3
MHOKeCTBaMH Omnepanuu ¢ MHOXKecTBamMH. PellieHne npukiiaaHbIxX 3a1a4
Ilpaxmuueckoe 3ansamue: Ouepanuy ¢ MHOXECTBAMH.
Tema 12.3 I'padni Coaep:xkaHue y4eOHOro MaTepuaJa 3 12,3
[Tonsitue rpada.
IIpakmuueckoe 3ansmue: CBA3HBINA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
Tema 12.4 Pemienue | Coaep:kanue y4eOHOro MaTepuaja 3 1,2,3
3aga4. MHoOXKecCTBa, Omnepaiuu ¢ MHOKECTBAMU.
I'padel u ux npumenenue| /Ipakmuueckoe 3ansimue: ONMCaHUE PEATBHBIX CUTYAIMH C TIOMOIIbI0 MHOXeCTB. [IprMenenue
rpa¢oB K pelIeHHIo 3a/1a4
Koumponvnas paboma
Pasznen 13. DineMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH 26
Tema 13.1 OcunoBHble |Coaep:kaHue Y4eOHOT0 MaTepuasa 3 1,2,3
NOHATHS KOMOMHATOPUKH| [IepecTaHOBKH, pa3MEIICHHsI, COYCTAHUSI.
Tema 13.2 CoobiTHe, | Comepkanue y4eOHOro MaTepuaja 5) 1,2,3
BEPOATHOCTH COObITHA. | COBMECTHBIE H HECOBMECTHBIE COOBITHS. TE€OpPEMBI O BEPOSTHOCTH CYMMBI COOBITHIA. Y CITIOBHAs
CiiokeHHe U yMHOKEHHE | BEpOSTHOCTh. 3aBHCHUMBIC U HE3aBHCHUMbIC COOBITHS. TEopeMbl O BEPOSTHOCTU MPOU3BEICHHUS
BEpPOSITHOCTE COOBITHH.
Tema 13.3 BepositHocTh B| Coepxanue y4eOHOro MmarepuaJia 4 1,2,3
npoecCHOHAIBLHBIX | BeposSTHOCTH B PO eCCHOHATBHBIX 33]auax
3aja4dax Ilpakmuueckoe 3anamue: OTHOCUTENbHAs 4YacTOTa COOBITHS, CBOHCTBO €€ YCTOHYHMBOCTH.
Craructrdeckoe onpeeneHne BeposiTHOCTH. O1ieHKa BEPOSITHOCTH COOBITHSI
Tema 13.4 luckpernas | Conep:kaHue y4eO0HOro Marepuajia 4 1,2
cay4yaiiHas BeJMYMHA, | Bumer crmywaitapix  BenmmumH.  OmpenenieHue JIUCKPETHON CIIy4allHOW BENTMYMHBL.  3aKOH
3aKOH ee pacnpeaeeHus! | pacrpeaesieH!s] TUCKPETHON CilydyaifHON BeMYMHBL. Ee 4nciIoBble XapaKTepuCTHKH
Tema 13.5 3apaum 4 1,2
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CTATHCTHKHU Ha0JI01aeMBIX JTAHHBIX
Tema 13.6 CocraBienune | Conep:xaHue y4eOHOro MaTepuasia 4 1,2,3
Ta0Jul U AMarpamMm Ha | [lepBuuHas o00paOOTKa CTAaTHCTUYECKMX JaHHBIX. [ 'paduyeckoe WX MpeicTaBICHHE.
NPaKTHKe Ilpaxmuuyeckoe 3anamue: HaxoxJ1eHue CpeTHUX XapaKTePUCTUK, HAOII0IaeMbIX JaHHbIX
Tema 13.7 Pemienne Copnepxxanue yueOHOro MmarepuaJia 2 1,2,3
3aja4. JjaeMeHTbI Ilpakmuueckoe 3anamue: DneMeHTbl KoMOuWHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS.
KOMOMHATOPUKH, CroxeHue 1 yMHOXKEHUE BEPOSITHOCTEH
CTATHCTUKHU U Teopuu | Konmpoavnas paboma
BEPOATHOCTEH
Pa3ien 14. YpaBHeHHs 1 HepaBeHCTBA 22
Tema 14.1 Coaep:xxaHue y4eOHOIro MaTepuaJia 4 1,2,3
PaBHOCHIBHOCTH PaBHOCHIBHOCTD YpaBHEHU 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI paBHOCHIIBHBIX
YPaBHEHMI M HEPABEHCTB.| Iepexo/laXx B ypaBHEHUAX M HepaBeHCTBax. OOIIMe METO/bl PEIICHHs] YPaBHEHHI: MEPEX0]] OT
OOmme MeToabI pelIeHHsl | paBeHCTBA (DYHKIUI K PABEHCTBY apryMEHTOB Ul MOHOTOHHBIX (DYHKIIMH, METO Pa3jioKEHHSI
Ha MHOXKUTEIIM, METOJ BBEICHUS HOBOM MEPEeMEHHOM, PYHKIMOHAIBHO-TpaduYeCKIil METO
Tema 14.2 I'padpuuecknii | Conep:kanue yueOHOro MaTrepuajia 3 1,2,3
MeTo/ peleHust OO0mue MeToAbl pelieHHs HEpPaBeHCTB: IepexoJ OT CpPaBHEHHMS 3Ha4eHHH (QyHKUUN K
YPABHEHMH, HEPABEHCTB | CPABHEHUIO 3HAUEHWH apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMI, METOX HHTEpBAaJIOB,
dbyHkmoHanpHO-rpaduueckuit  Meton. ['padumyeckuii MeTon pemieHUs ypaBHEHUH U
HepaBeHCTB. ['paduyeckuil MeTO pelieHtsl ypaBHEHUH U HEPAaBEHCTB
Tema 14.3 Ypasuenusi u | Coaep:kanue yueOHOro MaTepuaJa 6 1,2,3
HepaBeHCcTBa ¢ MoayJieM | OmpeneneHne Moayns. Packpeitme Momynst 1o ompeneneHuto. [Ipocreifmue ypaBHEHHS W
HEepaBeHCTBa ¢ MojyieM. lIpuMeHeHne paBHOCHIBHBIX MEPEXOJ0B B OIpPEACNICHHBIX THIAX
YpaBHEHHI U HEPABEHCTB C MOJyJIEM
Ilpakmuueckoe 3anamue: BpllIOJHEHNE TPAKTUYECKUX 3aJaHUN
Tema 14.4 YpaBuenusi u | Conep:kanue yueOHOro MaTepuaa 3 1,2,3
HEPaBEHCTBA C 3HakoMCTBO ¢ mapameTpoM. [Ipocreiinme ypaBHeHHs U HEPaBEHCTBA C apaMeTPOM
napaMeTrpamu
Tema 14.5 CoctaBienue u| Coaep:kanue yued0HOro MaTepuaa 3 1,2,3
pelieHue CocraBnenue u penieHre npohecCHOHaIbHBIX 3a/1au C TOMOIIbIO YPaBHEHH
npoecCMOHANBHBIX | [Ipakmuueckoe 3ansmue. Penienne TEeKCTOBBIX 33724 POPECCHOHATBHOTO COIePIKAHMS
3a/1a4 ¢ MOMOILIbIO
YpaBHEeHU
Tema 14.6 Pemienne | Cogeps:kanue yueOHOro MaTepuaa 3 1,2,3

3a1a4. YpaBHeHUs U

IIpakxmuueckoe 3anamue: O0IIME METONbI peUICHUs] YpaBHEHUH. YpaBHEHUSI U HEPABEHCTBA C
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HEpaBeHCTBa | MosyneM u ¢ napamerpamu

IIpomeskyTOUHAS aTTeCTALMS O IMCHUILIMHE (IK3aMeH)

8 (6+2)

Bcero:

340

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS ClIelyrolne 0003HaYeHNUs:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee N3yUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpoAyKTUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31y, MHCTPYKLUH UJIH 110Jl PyKOBOJCTBOM);

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BHIIIOJHEHHE ICATEIIEHOCTH, peIlIeHHE TPOOIEMHBIX 3a1a4)

23




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecne4eHn 10

Jns  peanuzaiu  mporpamMMbl - Yy4eOHOW JAMCHMIUIMHBI  MIPEAYCMOTPEHbI
y4eOHBIN KabuHeT «MaTtemMaTuku», ONOINOTEKA U YNTAJIbHBIN 3al.

Kabunetr «MaTemaTuku» ocHaII€H 000pYy10BAHUEM:

- y4eOHO-METOIMYECKOe 00eCTIeueHUEe JUCITUTUTHBL

- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaAIOIINXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUJIEKT HaTJISIHBIX TOCOOMUIA;

- OuOMOTEeYHBIN (POH/T.

Texaudeckue cpeacTra 00ydeHUs:

- ayJIMO- ¥ BUJIEOCPEACTBA.

3.2. MupopmanuoHHoe obecnedeHne

3.2.1. OcHoBHas JuTEparTypa:

1. bammakor M. M. MaremaTtuka: y4eOHUK IJId CTYJA. YUPEKIACHUN CpE]I.
npod. obpazosanusi. — M., 2017.

2. bammvakoB M. WM. Maremaruka. 3amadyHuk: yde0. mocobwe s CTy..
yupexaeHuit cpen. npod. odopazoBanus. — M., 2017.

3. Maremaruka: aireOpa W Hadajla MaTEMaTUUYECKOTO aHAJIN3a, TEOMETPUSI.
AnreOpa um Hayana maremMaTudeckoro ananuza. 10-11 kmaccel: ydyeOHUK aiis
o01eo0pa3oBaTeNbHbIX OpraHu3anuii: 0a3o0BbId U yriayOnéHHelid ypoBHu/ [LLA.
Amumos, FO.M. Komsarua, M.B. TkauéBa u ap.]. - M.: [Ipocsemenue, 2017. - 463
C.

4. MaremaTtuka: anreOpa W Hadalla MaTeMaTHYECKOTO aHain3a, TeOMETpHsl.
['eometpusi. 10-11 kmaccel: y4eOHHMK 171t 00IIE00pa30BATENbHBIX OPTraHU3AIUi:
6a30BbIit 1 yrinyonéunsiii ypoBau/ [JI.C. Atanacsn, B.®. byty3os, C.b. Kagomiie
u ap.]. - M.: IIpocsemenue, 2016. - 255 c.

3.2.2. JlononHUTENbHAS JIUTEpATYpa:

1. AnmumoB. Anrebpa u Havana ananusa 10-11 kmacc ba3oBblii U yriL.
ypoBeHb. (PI'OC) - M.: [Ipocsemenne, 2019 r.

2. T'yce B. A., I'puropreB C. I'., UBonruna C. B. Marematuka nms
npodeccuil U CcrnenuanTbHOCTEN COIUATbHO-3KOHOMUYECKOTO MpOouiis: y4eOHUK
JUISL CTY . YUpexaeHuit cpea. npod. oopazosa- Hus. — M., 2017.

3. Komarun 1O. M., Tkauea M. B, ®eneposa H. E. u ap. Maremaruxka:
anrebpa W HayaJla MarTe- MaTUYEeCKOro aHainu3a. Anrebpa M Haudana
MaTeMaTH4ecKoro aHaiausa (0a30BbI W yriyOjeHHbIH ypoBHH). 10 kimacc / mon
pen. A. b. Xwxuenko. — M., 2018.

4, Komsrun 0. M., TkaueBa M. B., ®enepora H. E. u ap. Maremaruka:
anreOpa W HaYyaJia MaTe- MaTUYEeCKOTO aHainu3a. Anrebpa u  Hadana
MaTeMaTU4YecKoro ananu3a (0a30BbI W yriyOsieHHbINH ypoBHHU). 11 kiacc / mojg
pen. A. b. Xwxuenko. — M., 2018.




3.2.3. UarepHET-pECYPCEHI

1. www. fcior.

edu.

ru (MudopmanuonHsle,

TPEHUPOBOYHBIE

n

KOHTPOJIbHBIE Matepuaibl). WWw.school-collection.edu.ru (Enunas kosutekmun
1M (QPOBBIX 00PA30BATEIBLHBIX PECYPCOB)

4. KOHTPOJIb MW OIEHKA PE3YJIbBTATOB OCBOEHWUs
YYEBHOM JUCIIUTIJIAHBI

KOHTpOJIL H OLEHKA pPC3yJIbTaTOB OCBOCHHA yqe6H0171 JAUCHUILIMHBL OCYHICCTBIIACTCA

npenoaaBarcjicM B IMPOLCCCC IMPOBCACHUA

00y4JaronMMcst HHIMBUIYATbHBIX 3aJIaHUMH.

321H$ITI/II>1, TCCTUPOBAHHUA, a TAKIKC BBIIIOJIHCHUA

Oob6mas/mpodeccunoHanbHas
KOMIIeTeHI U

Pa3zgen/Tema

THnbl OLEHOYHBIX
MepPONpHUATHH

OK.01. Beibpats criocoOsl
penieHus 3a1a4
npoeCCUuOHATBLHON

e TSIIBHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

P1,Temal.1,1.2, 1.3 IT-0/c5
,1.4,15,1.6

P2, Temr 2.1,2.2,2.3,2.4,
2.511-0/c,2.6 P 3, Temsr 3.1,
3.2,3.31II-0/c,3.4

P4, Tems1 4.1,4.2,4.3,4.4,
4.5,4.6,4.7I1-o/c, 4.8, 4.9,
4.10,4.11 P 5, Temnr 5.1, 5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15, 7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
104

P11, Temer 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

TectupoBanue

YcTHbI onpoc
MareMaTuyecKkuil JTUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue
PEe3yIBTATOB MPAKTHUECKUX
pabor

3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX
npoekToB KoHTpoapHas
pabora

Brinosninenue
DK3aMEHAIIMOHHBIX 3aJJaHNi

OK 02. Hcnonw3oBaTh
COBPEMEHHEIC CpeJCcTBa
IOWCKa, aHaIM3a 51
HUHTEPIIPETAIIMA WHPOPMAIIHH,
51 uH(GOpPMaIMOHHBIE
TEXHOJIOTHH I BBIIOJHEHUS
3a1a4 npodeccroHanbHOI

JCATCIIBHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P2, Temn 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c,
3.4

P4, Temr1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,

TectupoBanue

YcTHBIN onpoc
MaremaTtudeckuii JUKTAHT
NunuBuyanpHas
camocTosiTelbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
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4.10,4.11

P5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

pabort

3amuTa TBOpUYECKUX padoT
3anmTa HHAMBUAYAIBHBIX
1poekToB KoHTpoapHas
pabora

Brinonnenue
HK3aMEHallMOHHBIX 3aaHUMN

OK 03.
peaIn30BbIBATH

[InanupoBate U
coOCTBEHHOE
npodeccuoHaIbHOE u
JTUYIHOCTHO® pa3BUTHE,

NpEeaAPpUHUMATCIILCKYTO

JeSITEIbHOCTD B
npodeccuoHaIbHON cepe,
UCIIONIB30BAaTh  3HAHHUA 10

(uHAHCOBOW T'PaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX

CUTyalusx.

P1,Temal.1, 1.2, 1.3 IT-o/c,
14,15,16

P2, Temsr 2.1,2.2,2.3,2.4,
2.5TI-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c,
3.4

P4, Temb14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 II-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
104

P11, Temer 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

TectupoBanue

VYerHbll onpoc
MaremaTuyecKuii TUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[Ipencrasnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX padoT
3amuTa UHAUBUIYaTbHbIX
1poekToB KoHTposapHas
pabora

Brinonnenue
3K3aMEHAIIMOHHBIX 3aJaHuN
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P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 04. Oddextusno |P 1, Tema 1.1, 1.2, 1.3 [T-o/c, |TectupoBanue
B3aUMOIEHiCTBOBATE u|l4,15 /16 YcrHelii onpoc
paboTaTh B KOJUIEKTUBE M g gﬁl_;rel‘//[bl 2261’ 2.2,23,24, MareMaTuuecKuil JUKTaHT
5 1I-o0/c, 2.
FOMAIAE: P3, Tewni 31,32, 33 T-ofe, | AMBHAYaILIAA
34 CaMOCTOsATENbHAs paboTa

P4, Temb1 4.1,4.2,4.3,4.4, | lIpencrasienue pesynpraros
4.5,4.6,4.711-0/c, 4.8, 4.9, IPaKTUYECKUX padoT
4.10,4.11 3amuTa TBOPUYECKUX padoT

P 5, Temnr 5.1,5.2 3amuTa UHIMBUIYATbHBIX
P 6, Temrl 6.1,6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

P 7, Temsr 7.1, 7.2,7.3,7.4, |DBblllOIHEHNE }
75.7.6,7.7 TI-0/c,7.8,7.9, 9K3aMCHALIMOHHBIX 3aaHui
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temrr 9.1,9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
II-o/c, 11.4,11.5, 11.6 I1-o/c,
11.7

P12, Temsr 12.1,12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

npoekToB KonTpoiabHas
paborta

OK 05. Ocymectisats | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, | TectupoBanue

yctHylo  u  mmckMernnymo | 1.4,1.5,1.6 VYerHbli onpoc
KOMMYHHKAIHIO pa | P2, Temsr 2.1,2.2,2.3,2.4, MareMaTuueckuil TUKTaHT
rocy1apCTBEHHOM SI3BIKE 12)2 r{:;/;éﬁ 3933 [-o/c NunuBunyanbHas
Poccniickoit ~ esepaunn ¢ | 5 4’ T ” | camocrosiTensHas pabora
YUeTOM 0COOEHHOCTEMH P4, Temnr 4.1,4.2,4.3,4.4, HpeI[CTaBJ'IeHI/Ie
COLIMAILHOTO M KYJBTYpHOTO | 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, Pe3yIabTaTOB IMPAKTUUYCCKUX
KOHTEKCTA. 4.10,4.11 pabot

P 5, Temer 5.1,5.2 P 1, Tema | 3amura tBOpueckux pabot

1.1,1.2, 1.3 II-0/c, 1.4, 1.5, SAITTA MHHBHTYATEHBIX

1:5(25 Tempr 2.1.2.2.23.2.4 mpoekToB KoHTposibHas
2.511-o/c, 2.6 pabora

P 3, Temsr 3.1, 3.2, 3.3 TT-o/c, | Bbimonnenue

3.4 DK3aMEHALMOHHBIX 3a1aHUN
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P4, Temr1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2,11.3
IT-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3 P
13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 06.
TPaKJIaHCKO-TIATPUOTHYECKYIO
TTO3HIIHIO,

OCO3HaHHOE

IIposiBiATh

J€MOHCTPHUPOBATh
MOBE/ICHUE Ha
OCHOBE

001LIIeYEeI0BEUECKUX

TpaaAUuIUOHHBIX

LIECHHOCTEH, B TOM 4YHUCIE C
y4€TOM rapMOHM3aLUU
MEKHALMOHAIbHBIX "
MEKPETHOHAIbHBIX
OTHOILEHUH, IIPUMEHATH

CTaHJapThI

P1,Tema 1.1, 1.2, 1.3 IT-0/c,
14,15,1.6

P 6, Temrl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 [T-o/c, 14.6

TectupoBanue

YeTHBII onpoc
MaremaTndeckui JTUKTAHT
NuauBunyanbHast
camocTosTeNnbHas padboTa
IIpencrasnenue
pe3yNIbTaTOB MPAKTUUECKUX
pabot

3amura TBOpUECKUX padoT
3aimuTa MHIUBUY aJIbHBIX
poekToB KoHTposbHasA
pabora
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AHTUKOPPYILILOHHOTO
IIOBEJICHUS.

Brimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuil

OK 07. CogelictBOBaTh
COXPAHEHHUIO OKPYIKAIOLIEH
Cpelbl, pecypcocOepexeHHtIo,
IPUMEHSATh 3HaHUA 00
M3MEHEHUU KIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX
CUTYaLUAX

P1,Tema 1.1, 1.2, 1.3 IT-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c,
34P4, Temn1 4.1,4.2,4.3,
44,45,4.6,4.7I1-0/c, 4.8,
4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 9.1,9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
II-o/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 T-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

TectupoBanue

VYcerHblii onpoc
Marematuyeckuii TUKTAHT
NuauBunyanbHas
camocTosTeNnbHas padboTa
IIpencrasnenue
Pe3yIAbTAaTOB MIPAKTUYECKUX
pabor

3aimuTa TBOPUYECKUX padoT
3amuTa UHIMBUIYaTbHBIX
npoektoB KoHTposnbHas
pabora

Brimonnenue
JK3aMEHAIIMOHHBIX 3aJaHHI
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Penenzus
Ha pabouyio nporpammy y4eGnoii aucnunauns OAIL.01 MaremaTnka
s npodeccun 35.01.27 MacTep ceJibCKOX035iiCTBEHHOr0 MPOU3BOACTBA

PaGouas nporpamma yueOnodt mucmmmumesl  OJII1.01  Maremaruka
paspaborana npenojasareneM [BIIOY  «KoMcoMOIbCKUI  MHLY CTPUATBHbII
texuukym» [ToxumiHoii [LE. B cooTBeTCTBHM ¢ TPEOOBAHUAMH rOCY IapCTBEHHOTO
06pa3oBaTebHOTO CTaHgapTa cpeaHero oomero oOpasosauus, [lpumepHoi
paboueii mporpaMmbi 001Ie06pa3oBaTeIbHOM AMCIMILIMEGL «MaremaTuka» Juis
npodeccHoHaNTbHBIX 00pa3zoBarebHbIX opranm3auuii, Mocksa, UPIIO, 2022 1., ¢
yuerom tpebosanmit ®I'OC CI1O wu nomydaemoii mpogeccuei  CpeaHero
npodecCHOHANBHOr0 00pa3oBaHus.

PaGo4as mnporpamMma BKIouaeT oOOs3aTeIbHbIE KOMITOHEHTBL: IACIIOPT
paboueii porpaMmsbl, CTPYKTYPY M COIEPKAHHE, yCIIOBHS peann3aluy, KOHTPOJb
M OIICHKY PE€3YyJIbTATOB OCBOCHHS IVICLIUIIJIMHBI.

Conepkanue  paGodeil  rporpamMmbl  OXBaThIBA€T  BECh  Marepual,
HEOOX0oMMBIN UT 0OYYEHMS CTY/CHTOB, OCBAaWBAIOIIMX IMPOrPaMMbI CPEIHEro
npo(heCcCHOHAIBHOTO 00pa30BaHMs.

[Tporpamma - yueGHOM  JMCUMIUIMHBI  SBJISICTCS  4aCThK0  IPOrPaMMBbI
TMOATOTOBKU KBATH(DHLMPOBAHHBIX PabovmX, CTyKammxX B cooTBeTcTBUU ¢ PT'OC
nmo mpodeccur. PackphiBAalOTCS OCHOBHBIE LIEAM W 3a4a4d  H3y4aemoil
JMCIMILIMHBI, a Tak ke TpeGoBanus K pe3ysibraraM OCBOSHMs IMCIMIUIMHBL B
CTPYKTYype ¥ cOiepyKaHud y4yeOHOH JMCIMIUIMHBI TAcriopTa MpOrpamMbl
ONpe/ieNieHbl TEMbl M KOJMYECTBO 4ACOB HA MX M3yUEHHE, YKasbiBaeTcs o0beM
4acoB MAaKCHMAaIbHOH o00s3aTenbHON ayauTopHON yueOHoOl Harpysku, (opma
UTOTOBOM aTTECTALMH 110 AUCLMILINHE.

CozepxaHue MPOrpaMMbl HarpaBlIeHO Ha NpuoOpeTeHHe OOYy4YAIOMINMHCS
3HaHMii, ymMenuii M HasbikoB, ompeneneHHpix ®I'OC CIIO, u coOTBETCTBYET
00beMy 9acoB, yKasaHHOMY B yueOHOM IuiaHe. B paboueii mporpamme yKasaHbl
TpeGOoBaHMA K pe3yJbTaTaM OCBOCHMA JUCUMIUIMHBL Bc€ 910  mospoiser
obecrieunBarh nproOpeTeHHe OOYYAIOIMMKCA 3HAHMH, YMEHUW W HAaBBIKOB,
onpenenenssix ®TOC CIIO mo mporpaMMme MOATOTOBKH KBATM(UIMPOBAHHBIX
pabo4mX, CIyXKaIHMX MO MPOPECCH.

B pasznene «KoHTpomb M OLEHKA Pe3yJbTaTOB OCBOCHHS IHCLUILIAHbBI)
onpeJieNeHbl pe3yabTaThl 00yueHns ¥ Te (OPMBI M METOJbI, KOTOpbie OyIayT
WCIIOJIb30BaHBI I UX KOHTPOJISA U OLEHKH npenojaasareneM. Pekomenayemas s
M3ydeHHUs JITeparypa akTyalbHas M OTPaKaeT MaTepua, HalpasJICHHbIH Ha
JNOCTWKEHHE TMIOCTABJICHHBIX Iieneid. B pe3ynprare W3y4eHHS JUCIMIUIMHDI
00y4aromuiics CMOXET TMPUMEHSTh TOJYYCHHbIE 3HAHMS W YMEHHA B
npo(eCcCHOHANBHOM e TENbHOCTH.

Peyenzenm:

TIPEIo/IaBaTesb

['BITOY «KomMcoMOIIbCKHiA f

WH/y CTPUATTbHBIN TEXHHKYM» A T.B. boraanosa
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