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1. TACIIOPT ITPOT'PAMMBI YUYEBHOM JUCIHHUIIJIINHBI
MartemaTnka

1. 1 O6saacTh NpUMeHeHHsI TPOTPAMMBI

[IporpaMmma y4eOHOW JUCHUIUIMHBI ~ SBISETCS YacThIO NPOrPaMMBI  TOJATOTOBKHU
CIenUanucToB cpenuero 3BeHa B coorBeTcTBUU ¢ PI'OC mo cnemumanpHocTH CIIO 09.02.07
WNubopManinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE.

1.2 MecTo yuyeOHO# JUCUMILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIIENMATHCTOB
cpeaHero 3BeHa: mpoduibHas AUCHUILTHHA «MaTteMaTukay.

1.3 Heaun u 3aga4n y4yeOHOH JMCHUILIMHBI — TPeOOBAHHMS K pe3y/JbTaTaM OCBOCHHS
yueOHOM TMCUMILIUHBI:
Copepxanue nmporpamMmMmbl «MaTemaTrkay HampaBlIeHO HA JOCTH)KEHUE CIEIYIOIINX IIeNei:
— obecrnieueHre C(HOPMHUPOBAHHOCTH TIPEJCTABICHUH O COIUAIBHBIX, KYJIBTYPHBIX U
I/ICTOqueCKI/IX (bﬁKTOan CTAaHOBJICHUA MaTEMaTHUKH,
— obOecnieueHre CPOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHYECKOTO M MATEMaTHYECKOTO
MBIILIEHUS;
— obecrieuenne cPOPMHUPOBAHHOCTH YMEHHUH MPUMEHATH MOJYYCHHBIC 3HAHUS MPU PEIICHUU
pa3JII/I‘~IHI)IX 3ajJa4,
— obOecnieueHre  CHOPMUPOBAHHOCTH  NPEJACTABICHHMHM O  MaTeMaTHMKE KakK  4YacTH
00IIeYeIOBeYeCKON KYNbTYphl, YHHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONIEM OIUCHIBAaTh U
HU3y4aTh peaJbHbIC POLECCHI U SIBIICHHUS.

OcBoeHue coaepxaHusi y4eOHON JUCHMIUIMHBI «MaTtemaTrukay o0ecrednBaeT JTOCTHKEHNE
CTYACHTaMH CJIEIYIOIUX PE3yIbTaTOB:
JIMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HayKH,
CpeACTBE MOJICIIMPOBAHMS IBJICHUH U MPOLIECCOB, HJIEAX U METO/IaX MAaTeMaTHKY;

— TOHHMMAaHHE 3HAYMMOCTH MaTeMaTHKH [T HAyYHO-TEXHHUECKOTO Mporpecca,

— ¢(hOpMHUPOBAHHOCTh OTHOIIEHHS K MAaTeMaTHKE KaK K YaCTH OOIICYeIOBEUECKOW KYIbTYPHI
yepe3 3HAaKOMCTBO € UCTOPUEH pa3BUTHsI MaTEMaTUKHU, BOJIIOLIMEN MaTeMaTHYeCKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, ANTOPUTMUIECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS] HA YPOBHE, HE0OX0IuMOM JUIsl Oyayiel npogeccuoHanbHON
JesITebHOCTH, AJIS IPOJIOIDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

— OBJIAZICHWE MATEMaTHYECKUMH 3HAHMSAMU W YMEHUSIMH, HEOOXOAWMBIMH B TMOBCEIHEBHOM
KM3HH, JUISI OCBOCHHS CMEXHBIX  E€CTeCTBEHHOHAYYHBIX JUCHHUIUIMH W JUCIUTUIAH
npoeCCHOHATBHOIO IIMKJIA, s TONy4eHUs O0pa3oBaHMs B 00JacTAX, HE TpPeOYIOIMIMX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIE€ CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIbHOE OTHOIIIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
yCHENTHON MPo¢eCCHOHATBHON U 00IIIECTBEHHOM JeATeTbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTP K CaMOCTOSTEIbHOH TBOPUECKOW M  OTBETCTBEHHOM
NeSITeIbHOCTH; TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYJHMYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-HCCIeA0BaTENbCKON, MPOEKTHOW M JIPYrHX
BUJAX JIEATEIIHOCTH;

— OTHOIIEHHE K TMPO(ECCHOHATBHON NEATETFHOCTH KaK BO3MOXKHOCTH YYacTHsI B PEIICHUH
JIMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OONIEHAIMOHATIBHBIX IPOOIIEM;
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MeTanpeIMeTHBbIX:

— YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LEIU JECATEIbHOCTH M COCTaBJIITh  IUJIAHBI
JIEATEIIbHOCTH;

— CaMOCTOATEJIbHO OCYILIECTBIISATh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH JEATEIbHOCTH;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JJI JAOCTUKEHHUS IOCTABICHHBIX LIEJIEW W peanu3alnuu
IIJIAHOB JIEATEIIBHOCTH;

— BBIOUPATH yCIICUIHBIE CTPATETHH B PA3TUYHBIX CUTYALIUX;

— YMEHHE MPOJIYKTUBHO OOIAThCS U B3aUMOJACHCTBOBATH B MPOIIECCE COBMECTHOI
JESTEIbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX YYACTHUKOB JESTENbHOCTU, YPPEKTUBHO pa3peliaTh
KOH(JINKTHI;

— BIJIaJIcHUE HaBbIKAMU TI03HABATENIbHOM, y4eOHO-UCCIIEOBATENILCKOM H  MPOEKTHOM
NeSITEIbHOCTH, HaBBIKAMU pa3pelieHus mpooiem;

— ¢cnocoOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIEHUS TPAKTUIECKUX
3a/1a4, IPUMEHEHUIO Pa3JIUYHbIX METO/I0B [T03HAHMS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIBHOM HWH(POPMAMOHHO-TIO3HABATEIbHON
JIeATETbHOCTH, BKJIIOYAsh YMEHHE OPHEHTHPOBATHCS B Pa3IUYHBIX HCTOYHUKAX HH(OpMAaIH,
KPUTHYECKH OILICHUBAThb M HWHTEPIPETHPOBATh HHMOPMALINIO, TOIYyYaEMYI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

— BJAJCHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTMYHO M TOYHO M3J1araTh CBOIO TOUKY
3pEHUsI, UCII0JIB30BATh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HAaBBIKAMHU TIO3HABATEILHON pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA
Y MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPAHULl CBOETO 3HAHWS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33J1a4 U CPEACTB JII UX JOCTUKEHUS;

— EJEYCTPEMJICHHOCTh B TMOMCKAX U MPUHATUU PEIICHUN, COOOPA3UTEILHOCTh M UHTYHIIHS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IPEJICTABICHUH; CHOCOOHOCTh BOCHPUHUMATH KpacoTy u
FapMOHHIO MUDA;

NnpeAMeTHbIX:

— cpOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEeMAaTHKE KaK YaCTH MUPOBOU KyIbTYphl U MECTE
MaTeMaTHUKH B COBPEMEHHOW IMBHJIM3AIMU, CIOCO0aX OMUCAHHS SBICHUN pearbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— cQOpMHUPOBAHHOCTh TPEACTABIEHUH O MaTEeMaTHYECKHX TOHATUSAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJEISX, [IO3BOJSAIOMIMX ONKUCHIBATh U U3y4aTh PA3HbIE ITPOLECCHI U SBJICHUS;

— IIOHMMaHUE BO3MOYKHOCTH AaKCHOMAaTUYECKOTO ITOCTPOEHUSI MATEMATHYECKUX TEOPHIL;

— BJIQJICHUE METOJAaMM JOKa3aTeJIbCTB W aJITOPUTMOB PEIICHUS, YMEHHE HUX IPUMEHSATH,
MIPOBOJUTH JOKA3aTEIbHBIE PACCYKIAEHHUSI B XOJI€ PEILICHHS 3a/1a4;

— BJIQJICHUE CTaHJAPTHBIMH MPHEMAaMH PELICHHUS PAUUMOHAIBHBIX W UPPALMOHAIbHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM, B TOM YHUCIE Ul MIOMCKA IIyTH PELICHUS U
WJUTIOCTPALIMU PEIEHUS YPAaBHEHUN U HEPABEHCTB;

— cpOopMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOrO aHaIHu3a U
WX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepuU30BaTh TMOBeJAeHHE (YHKIUH, HCIOIb30BaHUE
MOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU IIOHATUSAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'E€OMETPUUYECKUX
¢durypax, iX OCHOBHBIX CBOICTBAX;

— cQOpMHUpPOBAHHOCTh YMEHHS pAacloO3HaBaTh TIeOMETpUYecKue QUIypbl Ha YepTexax,
MOJIENSX U B PEaTbHOM MUDE;

— TMpPUMEHEHUE W3YyYEHHBIX CBOMCTB reoMmeTpuieckux ¢uryp u GopMmyn i pereHus
T€OMETPHUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJECPKAHUEM;

— cQOpMHUPOBAHHOCTH MPEACTABIECHUN O MPOIECCAX U SBIICHUSAX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAJbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIIEMEHTApPHON TEOPHUH BEPOSTHOCTEM;



— YMEHHUH HaxoJuTh U OICHHBATb BEPOATHOCTH HACTYIUIEHHS COOBITUH B MHPOCTEHIINX
MPAKTUYECKUX CUTYAI[USX U OCHOBHBIE XapaKTEPUCTUKHU CITy4alHbIX BEJTUYMH;

— BJIaJICHUEC HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPH PEIICHUU
3azad.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl O0bem yacon
MaxkcumasabHasi yueOHasi Harpy3ka (Bcero) 296
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 278

B TOM YHCJIC:

nabopaTopHbIe pabOTHI -

IIPaKTUYECKUE 3aHITHS 162

KOHTpOJIbHAsI paboTa -

KYPCOBOH MPOEKT -

Koncyabranumn 12
[TpomexxyTounast arrectamnus B popme nudhepeHIMpoBaHHOTO 3a4eTa, 6
HK3aMeHa




2.2 TemaTH4eCKHii IVIAH U cOAep KaHUe Y4eOHOI TMCHUIIHHBI MaTeMaTHKa

Kou-Bo 4acos no
azjgesiaM H TeMaM
pas YposeHn
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Pa3gen 1 Anrebpa 32 20
Tema 1.1 PazBuTne noHsATHs O yucie 6 2 3HaTh: 3HAYEHUE MATEMATUYECKOM
1 . 1 HayKH JUIs pELIeHUs 3a/1a4, 1
MaremaTtuka B NpakTHYEeCKOH aesTenbHOCTH. Llenmu w 3ajgaum u3ydeHwus
BO3HHUKAIOIIUX B TEOPUH U
MaTeMaTHKU B YUPEKACHHUIX cpeHero npodeccruoHaabHoro o0pa3zoBaHusl.
NpaKTHKE; 3HAYCHUE NPAKTHKH U
BOIIPOCOB, BO3HUKAIOIIUX B CAaMOH’
MaremaTtuke il GopMHUpOBaHUS U
Pa3BUTHUS MAaTEMaTH4YECKON HayKH;
UCTOPHIO Pa3BUTHS IIOHATHSI YHCIIA,
YHUBEpCaJbHBIH XapaKTep 3aKOHOB
JIOTUKY MaTeMaTHYeCKUX
paccyxJIeHnH, UX IPUMEHUMOCTb
BO BCEX 00JIACTSIX YEJIOBEUECKON
JIeATeIIbHOCTH.
1 . 1 3HaTh ¥ yMETh: HAXOUTh 1
JeiicTButenbHble yucna. [IpuOIKeHHbIE BBIYHUCIECHHS W BBIYUCIUTEIbHbIC
aOCOJIOTHYIO M OTHOCHTEJILHYIO
CpeacTBa
HOTPELIHOCTH YHCEI
2 KommnekcHsle yncna. JIeficTBUS ¢ KOMIUICKCHBIMH YHCIIaMU B alre0pandeckoi 2 3HaTh U yMETh: BBIIIOJIHSATh 1,2
¢bopme. JIEUCTBHS C KOMIUIEKCHBIMH
YucIaMy B anredpandeckoi popme
3 IIpaktuueckoe 3anstue. KomiuiekcHble uucna. JleMCTBUSI C KOMIUIEKCHBIMH 2 o
YUCJIaMU B aredpandeckoit hopme. P
Tema 1.2 KopHu, crenenu u norapupmsl 26 18 3HaTh: CBOMCTBA CTEIEHH U
4 CrenieHu C IeUCTBUTEBHBIM TOKA3aTEeJIEM, UX CBOUCMEA. 2 Jorapudma; 1,2
5 KopHu HaTypaibHOH CTENEHM M3 YHCIIAa M UX CBOMCTBA. 2 VMeTh: HAXOAUTh 3HAYECHHUS KOPHS, 1,2




6 IIpaktuueckoe 3ansarue. Beruucnenue creneneid. CpaBHEHHUE CTENEHE. 2 2np CTETICHH, JIoTapr(mMa, Ha OCHOBE
7 [Ipaktuueckoe 3ansTHe. BbluucieHune u cpaBHEHUE KOpHEW, BblnmosnHeHue 2 2np ONPENEINICHNs, UCIIONB3YS IIPU
pacyeToB C paJuKaIaMu. HEOOXOANMOCTH
8 [TpakTnyeckoe 3ansitue. [IpeoObpa3oBaHus CTENIEHHBIX BHIPAKESHHH. 2 2np HHCTPYMEHTAJIBHBIC CPEACTBA;
9 [Ipaktraeckoe 3aaaTue. [Ipeobpa3oBaHus CTENEHHBIX BRIPAKSHHH. 2 2np TI0JTb30BATCS NIPUOIKCHHOM
10 Jlorapupm umcna. OcHOBHOEe norapupMuIeckoe TOXKAECTBO. JlecITHUHBIE U 2 OLICHKOH IPU MPAKTUIECKUX 1,2
HaTypaJbHBIE JJOTapU(PMBIL. pacdeTax
11 IMpasuia neiictus ¢ gorapudmamu. [lepexo K HOBOMY OCHOBAHHMIO. 2 YMeTb: BBITONHATL 1,2
12 [lpakTuueckoe  3aHATHe. HaXoxkmeHme  3HaueHWit  jorapudma MO 2 2mp npeoGpasoBanKe BHIPaKeHNH,
NPON3BOMLHOMY OCHOBAHHIO. TIpUMeHsist GopMyIbl, CBI3aHHBIE CO
13 [Mpaktnyeckoe 3aHsTue. Ilepexox OT OZHOTO OCHOBaHMS K JAPYIOMY. 2 2mp CBOMCTBAMM CTCTICHCH,
BBIYHCIICHHUE ¥ CPaBHEHHUE JIOTapu(MOB. norapugmos
14 [TpakTuyeckoe 3ansitue. JlorapudMupoBaHue U MOTEHIUPOBAHUE BBIPAKESHUI. 2 2np
15 [TpakTryeckoe 3ansTHe. PeneHne moka3aTeIbHBIX YPaBHEHHUH. 2 2np
16 [MpakTuyeckoe 3aHsitue. Pemenue norapuMuiyecKux ypaBHeHHH. 2 2np
Paznen 2 OcCHOBBI TPHTOHOMETPHH 26 12np
3HaTh U YMETh: BHINOIHATH
Tema 2.1 OCHOBHBIE TTOHSTHS 2 .
peoOpa3oBaHre BBIPAKEHUH,
17 Paguannas u rpagycHas Mepsl yria. CHHycC, KOCUHYC, TAHT€HC  KOTaHI'€HC 2 1,2
npuMeHsisi GOpMyIIbl, CBSI3aHHBIE C
qHca. OCHOBHBIMH
Tema 2.2 OCHOBHBIE TPUTOHOMETPHUECKUE TOKIECCTBA 10 4
18 Tpuronomerpuyeckue GyHKIUH YUCIOBOTO aprymeHTa. OCHOBHbIE 2 TPHTOHOMETPHHCCHIMH 1,2
ur .
P p YHKI 1 pry TOXJIECTBAMH M MX CIEICTBUSIMHU :
TPUTOHOMETPHUUYECKHE TOXKIECTBA U HX CJICICTBHS.
19 [Tpakrrueckoe 3ansiTue. OCHOBHBIE TPHTOHOMETPUIECKHE TOXK/IECTBA. 2 2np 3HaTh U YMETh: BHINIOJHATh
20-21 ®dopmyisl mpuBeaeHmsT. DopMyIIEI CYMMBI M Pa3HOCTH JIBYX YTI0B. DopMymsl 4 mpeoOpa3oBaHUE BEIPAKCHUH, 1,2
JIBOMHOTO U ITOJIOBUHHOTO YTJIOB. TIpUMeHsst GopMyITbl pUBEICHNS,
22 [Ipakrrueckoe 3ansTue. @opmynsl npuBeneHus. POpPMyIIBI CyMMBI  Pa3HOCTH 2 2mp CYMMBI U pa3HOCTH JIBYX yTJIOB,
JIBYX YTJIOB. JIBOMHOTO U ITOJIOBUHHOTO YTJIOB
Tema 2.3 [Ipeobpa3oBaHus MPOCTEHITUX TPUTOHOMETPHUIECKUX BEIPAKCHUH 4 2 3HaTb U YMETb: BBIIIOJIHATH
23 ®DopmyItsl Mpeodpa3oBaHUs CYMMBI TPUTOHOMETPHICCKUX (YHKITHH B 2 IpeoOpa3oBaHKe BHIPAKECHHH, 1,2
NPOM3BEACHNE U ITPOU3BEICHNUS B CYMMY. TIpUMeHsst GopMyITbl pUBEICHNS,
24 IIpakTryeckoe 3ansTre. [IpeobpazoBaHre CyMMBI TPUTOHOMETPHYECKUX 2 2np CYMMBI M pa3HOCTH ABYX YIJIOB,
(yHKIMI B TPOM3BEICHNE U TIPOU3BEIICHUS B CYMMY. JBOMHOTO U TTOJIOBUHHOTO YTJIOB,
peoOpa3oBaHUs CyMMBI
TPUTOHOMETPUUYECKHUX (DYHKIIHUI B
MIPOU3BE/ICHUE U NIPOU3BEIICHNUS B
CyMMY
Tema 2.4 TpUroHOMETpUUYECKUE YPABHEHUS U HEPABEHCTBA 10 6 YMeTh pelmaTh NpocTenme
aTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH. ,
25 06 y 2 HUTOHOMETPUYECKUE YPABHEHUS 1,2




26 IIpakTryeckoe 3aHsTHE. BhIunciIeHne 0OpaTHBIX TPUTOHOMETPHYECKUX 2 2np

(hyHKIHH.
27 [IpocTeiimme TpPUTOHOMETPUYECKHE YPaBHEHHS. 2 1,2
28 [IpaxTrdeckoe 3aHsTHe. Pemenne mpocTeHnmx TpPUrOHOMETPHYECKIX 2 2np

YpaBHEHMI.
29 [IpaxTrdeckoe 3aHsTHE. Pemenne mpocTeHnmx TpPUrOHOMETPHYECKIX 2 2np

HEPAaBEHCTB.
Pa3gen 3 @yHkumu, ux cBOicTBa M rpaduKu 34 20
Tewma 3.1 ODYHKITUH, CBOWCTBA (DYHKITHIA 18 12
30 OO6mnacTp omnpeneieHus 1 MHOXKECTBO 3HaueHHH. CIIocoOb! 3a1aHus () yHKITHA. 2 1,2

I'paduk pyHKINH.
31 [IpakTrueckoe 3aHsiTHE. MOHOTOHHOCTD, YETHOCTH, HEUETHOCTD, 2 2mp

OTPaHUYEHHOCTD, IEPUOMIHOCTb.
32 [pakTryeckoe 3anarue. [IpruMepbl GyHKIMOHAIBHBIX 3aBUCUMOCTEH B 2 2np

peabHBIX Ipoleccax U sSBICHUSIX.
33 [MpaxTnueckoe 3ausaTHE. [IPOMEXYTKH BO3PACTAHUS U YOBIBAHHS, HAMOOIbIIEE 2 2mp 3Hatb 1 YMETb: BRITHCIIATE SHATCHIA

Y HaMMeHblIIee 3HAYCHUs], TOUKH KCTpEMyMa. (ynKwnit 0 3a1aHHOMY 3HaquH}g
34 [TpakTryeckoe 3anstue. [loctpoenune u uteHue rpagukoB QyHKIUI. 2 2np apryMCHTa 1pH pasTiHbIX Cocoba

" HUs QYHKIHH, OTT ATh
35 [MpakTryeckoe 3anstue. I'paduueckas uHTEpHpeTarys cBOMCTB. [Ipumeps 2 2np sazianui gy IIHH, OpeACIL
o OCHOBHBIE CBOHCTBa YUCIIOBBIX
(YHKIIMOHAJIBHBIX 3aBUCHMOCTEW B PEaIbHBIX MPOLIECCaX U SBJICHUSIX. o .
HKIMH, WIJFOCTPUPOBATH UX Ha
36 Apudmernueckue onepauuu Hax QyHkuusamu. CiioxkHas GpyHKIMS. 2 YHKIUIH, pHp
. . rpadukax; CTpoUTh rpaduKu
Komnozunus ¢pynkimid. [IoHsTHE 0 HENPEpHIBHOCTH (HYHKIHH. .
U3y4YEHHBIX QYHKIHNH,
37 [TpakTHyeckoe 3aHsTue. ApudmMeTnieckue onepauy Haa QyHKIHSIMU. 2 1
. WUTIOCTPUPOBATH MO TpaduKy
Crnoxnas ¢pyakums. Kommosunus ¢pyakuuii. [lorAaTHE 0 HEMTPEPHIBHOCTH 2np N .
P— CBOMCTBA 3JIEMEHTapHBIX (QYyHKINI;
y - v " WCTIONI30BaTh MOHATHE (PYHKINH 1T

38 OO0nacTh ornpeeieHUs 1 MHOXKECTBO 3HAUeHUH oOpatHo# ¢yrkmmu. ['paduk 2 ONHCARIS 1 AHANN3 3ABHCHMOCTel 1

o0paTHO! (PYHKIHH.

P pynu BEJIMYMH; UCTIOJIb30BAThH

Tema 3.2 CrerneHHbIE, TOKA3aTeNbHbIE, IOTAPU(YMIUECKHE H TPUTOHOMETPHIECKHUE 16 8 MPHOGPETEHHbIE HAHMS H YMEHHS B

¢yaxurn. OOpaTHBIC TPUTOHOMETpHYECKHE QYHKIINN MPAKTHYECKOH /ISATENbHOCTH
39 CreneHHas QyHKIUS , ee rpaduK U CBOICTBA. 2 1,2
40 [Toxa3zaTenpHas GyHKIHA , €€ TpapuK H CBOWCTBA. 2 1,2
41 Jlorapudmmyeckast QyHKIHS , ee TpapuK U CBOUCTBA. 2 1,2
42 [Ipakrrueckoe 3ansTue. Tpuronomerpudeckue GyHKIUS , UX TpaQUKU U 2 2np

CBOWCTBA.
43 [Ipaktrueckoe 3ansiTue. OOpaTHBIE TPUTOHOMETPHUYECKHE PYHKIMH , UX 2 2np

rpadMK1 ¥ CBOMCTBA.
44 IIpeobpazosanus rpadukoB GyHKIUH (apauIeTbHBIN TIEPEHOC, CHMMETPHS, 2 1,2

pacTsHKCHHE M CXKATHUE).
45-46 [IpakTryeckoe 3anstue. [Ipeobpa3oBanue rpaduka GyHKINH. 4 4np
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Pasnen 4 YpaBHeHHsI M HEPaBeHCTBA 34 18
Tema 4.1 YpaBHEHUS U CHICTEMBl ypaBHEHUH. 18 10
47 PanmonansHbIe ypaBHEHNS B CUCTeMBI. OCHOBHBIE IPHEMBI HX PEIICHHS. 2
48 IIpaxTrdeckoe 3aHsTHe. Pelnenne paioHaIbHBIX YPaBHEHUH M CHCTEM. 2 2np
49 WppamnmonansHele ypaBHeHN. OCHOBHBIC IPUEMBI X PEIICHUS. 2
50 [Toxa3zaTenpHbIe U ToTapuGMUIecKre YpaBHEHUS U ccTeMbl. OCHOBHBIE 2
MPUEMBI UX PEIICHHUS.
51 [Toxa3zaTenpHbIe ypaBHEHHUS U cucTeMbl. OCHOBHBIE IPUEMBI UX PEIICHUS. 2 2np
52 [IpaxTrdeckoe 3ansTue. Jlorapupmudeckie ypaBHeHHS U cuCTeMbl. OCHOBHBIE 2 2np
TPUEMBI UX PEIICHHUS.
53 IIpaxTrdeckoe 3aHsTHE. Penenne moka3aTenbHbIX U JIOTapA(OMUICCKUX 2 2np
YpaBHEHH.
54 Tpuronomerpudeckne ypaBHeHusl. OCHOBHBIC IPUEMBI HX PEHICHHS. 2
55 IIpaktuueckoe 3aHsTHE. PenieHne TpUroHOMETPUIECKUX YPABHEHHMH. 2 2np
Tema 4.2 Hcnonp3oBanue cBOICTB U rpadukoB PYHKINI IpH PEIICHUN YpaBHEHUH U 8 4
HEpaBEHCTB.
56 MeTo HHTEpPBAJIOB. 2
57 [IpakTryeckoe 3aHsTHE. METO] HHTEPBAJIOB. 2 2np
58 N3o0paxkeHne Ha KOOPANHATHOHN IIIOCKOCTH MHOYKECTBA PELICHUH ypaBHEHUH 1 2
HCPABCHCTB C IBYMs IICPEMCHHBIMU U UX CUCTEM.
59 [MpakTryeckoe 3anstue. Mcnoap3oBaHne CBOWCTB U rpaMKOB QYHKIMH JUIst 2 2np
pelIeHusl ypaBHEHUN U HEPaBEHCTB.
Tema 4.3 Hepasenctpa 8 4
60 PanmonaneHbIe ¥ HppaIOHATFHBIE HEpaBeHCTBA. OCHOBHBIE IPUEMBI X 2
peutenust. [Ipocreiilne TpuroHomMerpuueckie HepaseHcTBa. OCHOBHBIE
IIPUEMBI UX PELICHUS.
61 IToxasarenbHbIe U JorapupMuIeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI HX 2
peleHusl.
62 IIpakTuueckoe 3aHsTue. PenieHue noka3aTesbHbIX HEPABEHCTB. 2 2np
63 [TpakTHyeckoe 3aHsTue. Pemenue gorapupMuIecKux HepaBeHCTB. 2 2mp

1,2

1,2

1,2

YMeTh: peuiaTth palfuOHaJIbHbIC,
I10Ka3aTCJIbHBIC, J'IOFapI/Iq)MI/I‘{eCKI/Ie,
TPUTOHOMETPHUICCKHNE, CBOAAIIUECS K

JIMHEHHBIM 1 KBaJApaTHBIM
YPpaBHCHUAM, 4 TAKIKEC aHAJIOTUYIHbBIC

HEpPaABCHCTBA, pEIIaTh

1,2

anredpanveckue ypaBHEHHS,

HEPABCHCTBA, CUCTCMbL rpa(bnqecm/nvl
MCTOJOM

1,2

YMeTh: BBINOJIHATD
npeoOpa3oBaHue BhIPAXKEHUH,

1,2

npuMeHsist QOpMYJIbI, CBSI3aHHBIEC CO
CBOHMCTBAMH CTEIICHEH,

JorapugmMoB

1,2
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Pa3gen 5 Hauaiia MmaTeMaTnyeckoro anajimsa 46 30 3HaTh: MPUMEHEHHE
MaTEeMaTHYECKUX METO/IOB K
aHAIN3Y U UCCIICTOBAHUIO
TIPOIIECCOB U SIBICHUI B IPUPOJE U
o0IIecTBe yMETh: HAXOIUTh
MIPOU3BO/IHBIE AIIEMEHTaPHBIX
(YHKIMI; CIIOIB30BaTh
MIPOU3BOIHYIO JUIS IPOBEACHHS
MIPUOIIMKEHHBIX BBIYHCIICHUH,
pemars 3aauy MPUKIaIHOTO
XapakTepa Ha HaXOK/IEeHHE
HanOOJBIIEro 1 HANMEHBILETO
3HAYCHHS
Tema 5.1 ITocnenoBaTeIbHOCTH 8 4
64 OmnpeneneHre YUCIOBOH MmocienoBaTedbHOCTH. CrIocoOBl 3a1aHMsI U CBOMCTBA 2 1,2
YHCIOBBIX  IOciefoBarenbHOcTed.  Haxoxmemme N - 1o wieHa
MOCJICIOBATEIILHOCTH, CYyMMBI. 3HaTb: ONpEICIICHNS YUCIOBOM
65 IIpaktuueckoe 3aHsaTue. Yucnopas nocaea0BaTeIbHOCTb. 2 2np HOCHCAOBATCIIBHOCTH, IIPEACIa
66 Ilomatne o mpexene mocienoBarenbHOCTH. CyIecTBOBaHUE —IIpejaesa 2 MOCICI0BATCIIbHOCTH 1,2
MOHOTOHHOH OTpaHWYIEHHOI ITOCIEA0BATEIEHOCTH.
CyMMmupoBaHHe MOCJIEI0BATENLHOCTEH. Beckoneuno yOBIBaromas
reoMeTpuyecKas oCJIeI0BaTeIbHOCTh U €€ CyMMa.
67 [Tpakrrueckoe 3ansitue. [Ipexen nocnenoBaTeIbHOCTH 2 2mp
Tewma 5.2 [IponsBogHast GyHKIUU 22 14
68 OnpeneneHre MPOU3BOAHON U ee MeXaHHUYECKHH cMBICH. [IpaBuna u GpopmyIbl 2 3HAaTh ¥ yMETh: HAXOIUTh 1,2
Juddepennnposanus. Beraucienne npon3BOIHON B TOUKE. TPOM3BO/IHBIE YIEMEHTAPHBIX
69 IIpaktryeckoe 3aHsaTre duddepeHnrpoBaHNe 3IEMEHTAPHBIX  (DYHKITHIA. 2 2np ..
Bropas npoussognas Jlonstue nuddepennmana GyHKImm byHKLMH; MM hepenImpoBaTy
pad np A A P y
70 [Ipaktrdeckoe 3ansrue. JuddepeHnnpoBaHme CI0KHON QYHKIHH 2 2np CIIOXKHBIC (YHKIIIH
71 [pakTrueckoe 3auarue. JuddepenimpoBanne GyHKIuUi. 2 2mp
72 T'eomerpuueckuil CMbICT MPOU3BOIHON. YpaBHEHHE KacaTelNbHOM M HOPMAJIH. 2 3HaTh: F€OMETPUUECKHUH U 1,2
Dus3nueckuil cMbICa NEPBOIl U BTOPOH NMPOU3BOAHOIL. (U3MYECKNI CMBICIT IIPOU3BO/IHOM;
73 [Ipaktiyeckoe 3aHsATHe. MeXaHHYECKUH W TEOMETPUYECKHH  CMBICIT 2 2mp YMETb COCTABIIATh YpaBHEHHUE
NPOM3BOJIHOM. YpaBHEHHE KacaTeJIbHOM B 00ILIEM BHJIE. KacaTeabHOW U HOPMAaJIH.
74-75 [IpumeHeHne TPOM3BOAHOW K HCCIENOBAaHMIO (YHKIMH W IOCTPOEHHIO 4 3HaTh: NIPUKIAJHON XapaKTep 1,2
rpaduKoB. MIPOM3BO/IHOM; YMETh: pelaTh
76 [pakrrueckoe 3ansiTue. Haxoxaenne HauOOJIbIIEr0, HAMMEHBLICTO 3HAYCHUS U 2 2mp 3aJ]a4M PUKIIAJHOTO XapaKkTepa Ha

SKCTPEMAILHBIX 3HAYCHUH (DYHKITHH.

Hax0XIECHNE HanOOJIBIIIETO U
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77 HccnenoBanue GyHKITHH ¢ TOMOIIBIO TPOU3BOAHON. Haxoxkmenue 2 2np HanMEHBIIIETO 3HAUCHUSI. 1,2
HanOOJIBIIIEro, HANMEHBIIIETO 3HAYCHHUS M AKCTPEMATBHBIX 3HAYCHAH (PYHKITHH.
78 IIpaxTrdeckoe 3ansTre. [IprtokeHne MPOM3BOIHON K PEIICHHUIO TIPHKIIATHBIX 2 2np 1,2
3amad
Tewma 5.3 [lepBooOpasHasi ¥ WHTETpal 16 12 3HaTh U yMETh HAXOAHUTH
79 [omsartne mnepBooOpa3Hoit ¢yHKuMU. HeompenemneHHBIE WHTErpa;m W ero 2 HEOIIPEEIICHHBIE HHTETPAIIBI OT 1,2
cBoiicTBa. OCHOBHBIC TaOIHIHBIC HHTETPAJHI. HECIJIOKHBIX (DYHKIIHA, BEIYHCIISTD B
80-81 IIpaxTrdeckoe 3ansTre. HemocpencTBeHHOE HHTErpUpOBaHHe (QyHKINH. 4 4np MIPOCTEHUIINX CIIydasx ILUIOWAIU U
82 OnpeneneHHBII WHTETPAT W €ro OCHOBHBIE cBoicTBa. Popmyna Herorona- 2 OOBEMBI C HCTIONb30BAHUEM 1,2
Jleitonnma. [Ipocreiinme mpuIoKeHNs OMPeaeIEHHOTO HHTETpaa. OIIPEAEICHHOr0 NHTErpana,
UCIIONIb30BaTh MPUOOPETEHHbIE
3HAHMS U YMEHHS B IPAKTUYECKON
JeATENILHOCTH JUISl PEILICHUS
TIPUKIIATHBIX 3a/1a9
83-84 IIpakTrdeckoe 3aHsTHE. BRIUnCIeHNE ONpeIeTICHHBIX HHTETPAIIOB. 4 4np
85 [Ipaktryeckoe  3aHsATHe. [IpocTeimmie  NPHIIOKEHHS  ONPEACIICHHOTO 2 2mp YMeTh: BEIYUCIATH B MPOCTEHIIMX
WHTETpaa. CITydasx IUIOIAAH U 0OBEMBI C
86 [IpakTrdyeckoe 3aHsATHE. [IpUMEHEHHE OMpPENENeHHOTO HWHTErpama K 2 2mp HCTIOJIb30BaHUEM OTIPEIEIICHHOTO
BEIYUCIICHUIO (PU3MYECKUX BEIMYUH U TUIOIIAACH HWHTETpaa.
Pa3gen 6 KomOunaTopuka, cTaTHCTHKA H TE€OPHUs BEPOATHOCTEi 22 10
Tema 6.1 DeMeHTHI KOMOWHATOPUKA 6 2 1,2
87 OCHOBHblE MOHATUS KOMOMHATOPMKM (pasMelleHHs, IIepeCTAHOBKU U 2 3Hatb 1 yMCTb: peliaTh
couetanns) npocTeimune KOM6I/IHa’6FOpHI>Ie
88 Bburom Herotona. Tpeyromsauk [lackans 2 3anavu METOMOM IIEpebopa n ¢ 1,2
HCTIOb30BaHUEM U3BECTHBIX
89 IIpaktryeckoe 3ansaTme. [lpukmamHele KOMOWHATOpHBIE 3agadd. bBUHOM 2 2np .
(hopMyIT; BEIYUCIATH B IPOCTEHITNX
Hrrorona. 5 .
= CIIydasix BEPOSTHOCTH COOBITHIA,
Tewma 6.2 DeMEeHTHI TEOPHH BEPOSTHOCTEH 12 6 v P ’
" HCTIOB30BaTh MPUOOPETCHHBIC
90 CoObITHs, BUIBI COOBITHI. Oniepariuy HaJl COOBITHSIMH. 2 . 1
= 3HAHUS U YMEHUS B IPAKTHICCKON
91 IIpaktryeckoe 3amstie. CoObITHA, BUABl CcOOBITHHA. Omnepamum  HaJ 2 .
2np JIEATENIbHOCTH U B IOBCEIHEBHOM
COOBITHSIMH.
JKM3HU ISl aHAJIN3a PeajIbHBIX
92 BepostHocTh cobbITHsA. Kitaccuueckoe 1 CTaTUCTHUECKOE OTIpeieieHue 2 1
YHCIIOBBIX JIAHHBIX,
BEPOSTHOCTH.
93 Hepo oc B - 5 7 NPE/ICTAaBICHHBIX B BUE TPa)UKOB
pakririeckoe sansTie. Beramcnerue seposrrocred. ipuiranssie satasm : p W JIAATPAMM, & TAIOKE JUIS AHATH3A
94 JuckperHas cinyvaiiHas BEI'IHHA, 3KOH €€ PACTIPE/ICICHH. Yucnobie MH(OPMALIMH CTATHCTHIECKOTO 1
XapaKTEPUCTUKHU IUCKPETHOMN CIIy4ailHOW BETUUUHBL. XapakTepa
95 IIpaktudeckoe 3ansTue. JIMcCKpeTHas CilydaifHas BEeTUYNHA, 3aKOH €€ 2 o
pacrnpezenenus. YucioBble XapaKTepUCTUKH TIUCKPETHON CITydyailHON BEJTMYUHBI. P
Tema 6.3 DIeMEeHThl MaTeMAaTHUECKON CTaTUCTUKH 4 2
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96 IIpencraBicHue JaHHBIX (TAOIHIIBI, AHATPAMMBI, TpadUKH), TeHEPATbHAS 2 1
COBOKYITHOCTB, BEIOOpKa, cpeHee apupmeTndeckoe, Menuana. [Tonsatue o
3aJadax MaTeMaTHYeCKON CTaTHCTHKH.
97 IIpaxTrdeckoe 3anstue. [loHATHE 0 331a9aX MaTEMAaTHIECKOH CTATHCTHKH. 2 2np
Pa3gen 7 'eomerpus 84 52
3HaTh ¥ yMETh: UCTIOIH30BATh
MIPUOOPETCHHBIC 3HAHNS I YMECHUS B
MIPAaKTHYECKOHN JIEITEILHOCTH U B
TIOBCETHEBHOM KHM3HU IS
HCCIIeI0BaHUS (MOJICIUPOBAHNUA)
HECJIOXKHBIX MPAKTUUECKUX
CHUTYallMi Ha OCHOBE M3y4YEHHBIX
(OopMyJ 1 CBOWCTB (HTYD, a TAKXKE
JUISL BEIYHCIICHHUS 00BEMOB U
mIouaied NoBEpXHOCTEN
MIPOCTPAaHCTBEHHBIX TEJ IIPH
PCILICHUH PaKTHYECKUX 3a/1ad,
HCTIONB3YS IIPU HEOOXOANMOCTH
CTPaBOYHMKHU W BHIYUCIIUTEIILHBIC
YCTPOWCTBA.
Tema 7.1 KoopauHaTsl 1 BEKTOPHI 14 10
" 3HaTb: IPECTABICHHE O BEKTOPHBIX
98 BekTopsl, BeKTOpHbIE BeTUYUHBL. Buasl BekTopoB. JIeHCTBHS HaJl BEKTOpaMH. 2 1,2
BEJIMUMHAX, BH/bl BEKTOPOB;
99-100 [IpsiMoyroibHas cHCTeMa KOOPAWHAT B pocTpancTBe. KoopauHATH BEKTOPA. 4 4mp . 1,2
. YMETb: BBINIOJHATH JEUCTBHS HAJ
JleficTBUs HajJl BEKTOpaMH B KOOpAMHATAX.
BEKTOpaMH HaXOAMTh JUIMHY BEKTOPa
101 JlnnnHa BexkTopa. Paccrosnue Mexy nByms Toukamu. CKaasipHOE IPOU3BEICHHE 2 2np 1,2
YroJ MeXAy BEKTOPaMH, COCTABIIATh
BEKTOPOB. YTOJ MEXKIY BEKTOPaMH. o
ypaBHEHHS TPSIMOM, TNIOCKOCTH,
102 IIpakTudeckoe 3aHATHE. PemeHne MpUKIIaIHBIX 3a/1a4 C UCIIOIB30BAHUEM 2 2np chepsi
KOODJJMHAT ¥ BEKTOPOB.
1 BHEHUE OKPYKHOCTH bl, IPSIMOM, TUTOCKOCTH. 2 o 1,2
03 YpaBHeHue OKPYKHOCTH, CQEPEI, MPAMOH, MIOCKOC VYMeTh: BBITIOJIHATH IEUCTBUS HaJ, !
BEKTOPaMH HaXOJWTh JUINH
104 [IpakTryeckoe 3aHsTHE. Y paBHEHUE OKPYKHOCTH, C(hephl, IIIOCKOCTH. 2 2np P JUITD JTHHY
BEKTOPA, YTOJI MEXIYy BEKTOpaMH,
PaccrosiHre Mex 1y TOUKaMHu. .
COCTaBJIATh YpaBHEHUs MPSMOK
Tema 7.2 TIpsiMble ¥ TNIOCKOCTH B TIPOCTPAHCTBE 20 10 3HaTh U YMETh: Paclo3HaBaTh Ha
YepTexax U MOJEIsIX
105 Jloruueckas CTpyKTypa CTEpEOMETPUU. AKCUOMBI CTEPEOMETPUU U CIIEACTBUS 2 MIPOCTPAHCTBEHHBIE (POPMBEI; 1,2
u3 HUX. B3anMHOe pacnono)keHue NpsiMbIX B POCTPAHCTBE. COOTHOCHUTB TPEXMEpPHBIE OOBEKTHI C
106 [TapainenbHOCTh MPSMON U TIIOCKOCTH. [lapainenbHOCTh MIIOCKOCTEH. 2 HX OMUCAHUSIMU, U300paKESHUSIMU; 1,2
107 IIpakTuyeckoe 3aHATHE. B3auMHOE pacmnooxkeHHe NPSAMBIX U INIOCKOCTEH. 2 2np OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE]

MpAMBIX U INIOCKOCTEH B
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108 [lepneHANKYISIPHOCTD MPSIMOM U TUIOCKOCTH. [lepreHauKynsp U HaKJIOHHAs K 2
IUIOCKOCTH, YroJI MEXIy TpsMOH U IUIOCKOCcThio. Teopema o0 Tpex
HepIeHINKYJIsIpax.
109 [Ipaktiyeckoe 3ansTHE. llepneHIUKYIAp ¥ HAKIOHHAs K IUIOCKOCTH. YTOJ 2 2mp
MEXIy NPSMON M IIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PACIOJIOKEHUHU MPSIMOU
Y IJTOCKOCTH.
110 JByrpaHHbIii yroia. Yroix MeEXAy IUIOCKOCTSAMH. [leprneHAnKymIsIpHOCTD 2
TUIOCKOCTEH.
111 [IpakTrdyeckoe 3aHATHe. JIBYTpaHHBIM yroil. YTON MEXAY IUIOCKOCTAMHU. 2 2np
IlepneHANKYISIPHOCTD MJIOCKOCTEH.
112 [MapanmensHOE  TpOEKTHpOBaHWME ©  €ro  cBoiictBa.  OpTOTOHAIBHOE 2
npoekThupoBaHue.  Ilnmomanp  OpTOrOHaNBHONH — MpOeKIuH.  BzamMHOe
pacnoNoKeHNe MPOCTPAHCTBEHHBIX (uryp.
113 Ipakrrdeckoe 3ansrue. [lapamienbHOE TPOSKTHPOBAHUE U €TO CBOICTBA. 2 2mp
114 IpaxTryeckoe 3ansTre. [Inomans opTOroHaIbHOM MPOSKITUH. 2 2np
Tema 7.3 MHOTOTpaHHHUKH 22 14
115 MHororpansslii yroin. Muororpanauky. [Tpmsma. [Ipsmast 1 HakJIIOHHAS 2
npusMa. [IpaBuibHas mpu3ma.
[Mapamnenenunen. Ky6.
116-117 [IpakTryeckoe 3ansTre. [In0maan MOBEpXHOCTEH IPU3MEL, TTapaJUIeleIUIe Ia, 4 4np
KyOa.
118 IMupamuna. [IpaBueHas nupamua. YcedeHHas mupamuma. [Iromans 2
TIOBEPXHOCTH NMUPaMHIbl, YCEUCHHOH MPaMHU/IBL.
119-120 [IpakTrdeckoe 3aHsTHE. BRIUHCICHNE IIOMIACH TOBEPXHOCTEH MMAPAMUL, 4 4mp
121 IIpaktuueckoe 3ansTue. Beruncnenue mionaaei NnoBepxXHOCTEN NpU3M U 2 2np
HpaMu
122 CHUMMETpHUsi MHOTOTPaHHUKOB 2
123 CedeHns B pU3Me, MapaJuIeNenunesie, Kyoe, mupaMuse. 2
124 [Ipaxktuyeckoe 3anstue. CeueHus, pa3BepTKH MPU3M 2 2np
125 IIpaktnyeckoe 3anstue. CeueHus, pa3BepTKH MUPAMUL 2 2np
Tema 7.4 Tena v TOBEpXHOCTH BpAICHHS 10 6
126 Humueap , KOHYC, yCEUYEHHBIH KOHYC, WX 3JEMEHTHI, Pa3BEPTKU M CEUEHUS 2
CeueHus NUINHAPA.
127 [Tap u chepa, Ceuenus mapa u cepnl. [ToBepxHOCTE Chephl. 2

MIPOCTPAHCTBE;
AQHAJIM3UPOBATh B MPOCTEHUIINX
CITy4asX B3aHMHOE PACIIOJIOKECHHUE
00BEKTOB B MPOCTPAHCTBE;
n300pakaTh OCHOBHBIE
MHOTOTPaHHHUKHU M KPYIJIbIE Tela;
BBINOJIHATH YEPTEKH IO YCIOBUAM
3aj1ad;

CTPOUTH NPOCTEHIINE CeUeHHs KyOa,
TIPU3MBI, TUPaMUIbI;

pemarts npocreinme
CTEpPEOMETPUUECKHE 3aJa9H Ha
HaXO0XJICHHE T€OMETPUIECKIX
BEJINYNH;

HCTIONB30BATh MIPU PEIICHUH
CTEPEOMETPUUCCKHX 3313
IUTAHUMETPHYECKHE (PaKTHl M METOIH
MpOBOAUTH JOKA3aTC/ILHBIC
paccyXAeHHUS B XOJ€ PEIICHN 3a/1a4

1,2

1,2

1,2
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128-130 IIpakTryeckoe 3aHATHC. BBIYKMCICHHE IUIOMAACH IOBEPXHOCTCH  Tel 6 6mp
BpaIICHHS.
Tema 7.5 M3mepenns B reoMeTpun 18 12 3HaTh W YMETh: HCIOIB30BATh
131 O6wveM m ero m3Mmepenme. MurerpampHas ¢opmymna oOpema. [Tomobume Te. 2 NPUOOpPETCHHBIE  3HAHUSA U
OTHOIIEHN TJIOMIAeH MOBEPXHOCTEH U 00HEMOB IMTOTOOHBIX TEIL. YMEHUS B NPaKTUYECKON
@opmynel  o0beMa Ky0a, NPSIMOYTOJNBHOTO MapayljIeieluNnena, IPHU3MBL, JEATEITbHOCTH u B
IMJIMHApA. MOBCETHEBHOH  JKM3HH  JUIsl
132 DopmyIel 00beMa THPAMHUIBI U KOHYCA. 2 HCCJICIOBAaHMS
133 dopmyna oobeMa mrapa. 2 (MonenupoBaHusl) HECIIOKHBIX
134-136 IIpakTrdeckoe 3aHsTre. BrrunciaeHne 00peMOB MHOTOTPAaHHHAKOB. 6 6mp NPAKTUYECKUX ~ CUTyalUH Ha
137-139 IpakTuueckoe 3aHATHE. BhIuncieHre 00beMOB TeJl BPaILlCHHUs. 6 6mp OCHOBE H3YYCHHBIX (HOPMYIT H
CBOMCTB (QUryp, a TakxKe JUIs
BBIUMCIEHHA  00BEMOB W
mIomaaen MOBEPXHOCTEHN
MIPOCTPAaHCTBEHHBIX TN TpHU
PCLICHNH NPaKTHIECKHX 3ajad,
HCTIONB3YS pu
HEOOXOANMOCTH CHPaBOYHHUKA
nu BbIYHCIIUTCIIBHBIC
YCTPOWCTBA.
Bcero 278+ 12 K+ 6 TTA 162

KypcuBoM BblIeNIeH MaTepra, KOTOPIA HOUICKUT U3YUISHUI0, HO HE TIOJJICKUT KOHTPOIIIO.

JUis XapaKTepUCTUKH YPOBHS OCBOEHHS Y4eOHOTO MaTepualia UCIOIb30BaHbI 0003HAUCHUS:
1- o3HakoMuTenbHBINH (y3HaBaHUE paHee U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2- PenpoyKTUBHBINA (BBITIOJHEHUE JIEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUH WM MOJT PYKOBOJCTBOM);

16

HpOHYKTHBHLIﬁ (HHaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIBHOCTH, PCIICHUC HpOGJ’IGMHLIX 3az[aq).




3. YCJIOBUS PEAJIM3AIIMN YYEFHOM JUCHUTIIAHBI
3.1 TpeGoBaHusi K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIeYeHn 0

Peanmzanus y4eOHON AUCIUTUIMHBI TPEOYET HATNYHS

- yueOHOro KabuHera «MaremMaTHKay,

O6opynoBanue y4eOHOTO KaOMHETA: TUIaKaThl, MAKETHI.

TexHuueckue cpeacTBa 0OyUCHHs: MYIbTUMEINHHAS YCTAHOBKA, KOMITBIOTED

3.2 UudopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UICTOYHUKHU:

1. Maremaruka: y4yeOHMK MJi1 Yy4YallMXCS Ha4daJlbHBIX U CPEAHUX NPOodecCHOHATBHBIX
oOpa3oBatenbHbIX yupexaeHuii / YeprneroB M.M., Kap6Gaumnckas H.b., Jlebenea E.C.,
XaputonoBa E.E.; moxg pen. UepnenmoB M.M; ®DenepanbHOE TOCyIapCTBEHHOE OOJKETHOE
o0Opa3oBaTeNbHOE  yuUpeKJEHUE BblcHIEro  oOpa3oBaHus Poccuiickuii  rocynapCTBEHHbIN
YHHUBEPCUTET MpaBocyaus. - MockBa: Poccuiickuii rocyapcTBEHHBII YHUBEPCUTET MPAaBOCYIUS,
2015. - 342 c.: . - bubnmorp. B kH. - ISBN 978-5-93916-481-8; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=439595

JlomoHUTEIbHBIE UICTOYHUKH:

2. KynpeimeBa, E.C. Marematuka: yuebnuk / E.C. KynneimeBa. - 4-e m3a. - Mockaa:
W3narenscko-ToproBas koproparus «J/lamkoB u K», 2015. - 562 c.: Tabu., rpad., cxem., ui. -
bubmmorp.: c¢. 552-553 - ISBN 978-5-394-02261-6; To e [Dnekrponnbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=452840

WuTepHer pecypcsl:

3. DNeKTpOHHO-OMOIMOTEYHAsl cCUCTeMa «Y HUBepcuTeTcKkas oubimoreka onliney
http://biblioclub.ru/

4. baza 3unanwuii «Allbest» https://knowledge.allbest.ru/mathematics/

5. EnuHoe OKHO JTocTyma K 00pa3oBaTelIbHBIM pecypcaM
http://window.edu.ru/catalog/?p_rubr=2.2.74.12

6. DnekTpoHHO-OMbIHOTeYHas cucTeMa «M3matenscTBo «Jlarb»» https://e.lanbook.com/

7. ObpasoBarenbHbIe OHJIAMH cepBuch! http://www.webmath.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUILINHBI

KoHTposib M omeHka pe3yabTaTOB OCBOEGHMS Y4eOHOHl NHMCHUUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUH W JIa0OpaTOPHBIX pPadoT,
TECTUPOBAHUS, a TaKXKe BBINOJHEHUS OOYYArOIIMMHCS HHIWBUIYaJIbHBIX 3aJaHUIl, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@®opMbl U METO/bI
KOHTPOJIA W OLEHKH
pe3yJabTaToB 00y4eHHusI

YMmenus:

BBINIOJIHATH apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH Haa 4YucCJIaMH, CcodcTast
YCTHBIC W IIMCBMCHHBIC NPUCMbI, HAXOAWUTb HpI/I6JII/I)KeHHBIe
3Ha4YCHUA BCJIWYHMH W IIOIpCIIHOCTHU BBI‘II/ICJICHI/IP'I; CpaBHHBATb
YHCJIOBBIC BBIPAKCHUS,

OreHka 3a yCTHBIA OTBET
Boibopounass  mpoBepka
TeTpaaeu

HaXOJUTb 3HAYECHUS KODHS, CTEIICHH, norapudma,
TPUTOHOMETPUYECKUX BBIPDAJKEHHM HA OCHOBE OIPENEIICHUs,
UCMONB3Yysl NPU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPENICTBA;
M0JIb30BAThCS  MPUOIMKEHHON OLIEHKOM HpU INPaKTUYECKUX
pacuerax;

O1nieHka 3a yCTHBIN OTBET
OreHKa 3a BBINOJIHCHHE
oOyuarorei
CaMOCTOSTEIbLHOMI
paboThI

BBINOJIHATE TPE0Opa3OBaHUE BBIPAKECHUN, MPUMEHSAS (HOPMYIIBL,
CBSI3aHHBIE co CBOICTBaMH CTEIECHEH, J0rapuQmoB,
TPUTOHOMETPHUYECKUX (DYHKIINH;

OueHka 3a BBIIOJHEHHUE
JIOMAIILHETO 3aIaHus

HCIIOJIB30BAaTh HpI/IO6peTeHHLIC 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIIBHOCTH U HOBCGI{HGBHOfI JKU3HHU [JId  HOPAaKTHYCCKUX

pacuetoB 1o ¢opmynaM, BKIOYas (QOPMYIbI, COAEpIKAIIUE
CTENEHM, paAAMKaNIbl, JIOTapUPMbl U  TPUTOHOMETPUUECKHE
GYHKIIMKM, HUCIONB3YS MOpU  HEOOXOIMMOCTH  CIPaBOYHBIC

MaTCpHaJIbl 1 HpOCTGﬁIHPIC BBIYHUCIINTCIBHBIC YCTpOI\/'ICTBa;

OneHka 3a BBIMIOJHEHUE
oOyyaroriei
CaMOCTOSITEIILHOU
paboTsl

BBIUNCIIATh 3HAUEHUS 110 3aJlaHHOMY 3HAYEHHIO apryMeHTa IpH
pa3IUYHBIX criocobax 3ajaHus QyHKINH;

OueHka 3a BBINOJHEHUE
MIPOBEPOYHON pabOTHI;

OneHka

ONpeNeNATh  OCHOBHbIE  CBOWCTBA  YHCIOBBIX  (DYHKIMH,

MHIUBUAYAJIbHBIX
WUTIOCTPUPOBATh UX Ha rpadukax; M

3aJlaHUl;
CTpOUTh TpaUKU H3Y4YEHHBIX (YHKUMH, WITIOCTpUpOBaTh 1o | BeiOopouHas mnpoepka
rpaduky cBOICTBa 3JI€MEHTApHBIX (YHKIIHII; TeTpaaeu

Onenka 3a BBIIIOJHEHUE
UCIIOJIb30BaTh TOHATHE (QYHKIMM JUIsl OMNHMCAHMS W aHajlu3a | o0yvarouiei
3aBUCUMOCTEN BEJINYUH; CaMOCTOSITEIILHOM

paboThl

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B IPAKTUYECKOM
JESTEIbHOCTH ¥ TIOBCETHEBHOM JKU3HU JJISl OMMCAHUS C TIOMOILBIO
(GYHKUMH  pa3TUYHBIX  3aBUCUMOCTEH, MpPEACTAaBICHHUS  HX
rpaduyecku, HHTepIpeTanuu rpaduKoB;

O1ieHka 3a yCTHBIN OTBET

HaxXoJUuThb NPOU3BOJHBIC S3JICMCHTAPHBIX (I)yHKI_[I/II\/'I;

OrneHKa 3a BBINOJIHCHHE
oOyyaroreit
CaMOCTOSTEIbLHOMN
paboThl

UCIIONIb30BaTh TMPOU3BOJIHYIO MJIsi TMPOBENEHUs MPUOIUKESHHBIX
BBIYMCIICHUM, pemaTh 3aJadyd NPUKIAJHOrO0 XapakTepa Ha
HAXO0XJICHWE HAaOOJIBIIIEro 1 HAMMEHBIIETO 3HAYCHNUS,

OI_IGHKa 3a BBIIIOJITHCHUEC
JOMAIIHETO 3adaHuA

BBIYHCIIATH B HpOCTCfIHIHX cIydadx Iuiomaand H 00BEMBI C
HCIOJIb30BAHNUECM ONIPCACIICHHOTI'O MHTCIPAJIa,

Or1eHKa 3a BBIIOJHEHUE
TpYMIIOBOM dbopMBI
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paboThI

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKOM
JeATEIbHOCTH U MOBCEIHEBHOM JKU3HU JUIsl PEIICHUS 33a/1a4, B TOM
YHUClle  COLMAJIbHO-d)KOHOMUYECKMX U (U3UYECKUX, Ha
HanOOJIbIIIMEe U HAUMEHBIINE 3HAUCHHS], HA HAXOXKJIEHUE CKOPOCTHU
U YCKOPEHHS;

OlLeHKa 32 BLIIOJIHEHHE
MIPOBEPOYHON PabOTHI

peumiatb palUMOHAJIBHBIC, IIOKAa3aTCJIbHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie,
TPUTOHOMETPHYCCKHUEC YPAaBHCHUSA, CBOAAIIHUECA K JIMHEUHBIM U
KBaJApPAaTHBIM, a TAKXKC aHAJIOTHUYHBIC HCPABCHCTBA U CUCTCMBI,

OrneHka 3a BBITIOJHEHUE
MIPOBEPOYHON PabOTHI

UCIONIb30BaTh TpaduyecKuil MeToj| peuleHus ypaBHeHHM u | BeiOopouHas mnpoBepka
HEPABCHCTB; TeTpaseu
OneHka 3a BBIIOJHEHUE
n300paxaTh Ha KOOPJMHATHOHN IUIOCKOCTU PEIICHUS YpPaBHEHHH, | 00ydaromiei
HEPABEHCTB U CUCTEM C JABYMSI HEU3BECTHBIMU; CaMOCTOSITENIbHOM
paboThI
COCTaBJISITh M pelllaTh YpaBHEHHs] U HEPaBEHCTBA, CBs3bIBaroliue | BeiOopouHas mnpoBepka
HEH3BECTHBIC BEJIMYMHBI B TEKCTOBBIX 33]1a4ax; TeTpaaei
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOM
. Breibopounas  mpoBepka
NESTCIIBHOCTH W TOBCEAHCBHOW JKM3HU JUIS TOCTPOCHHS U .
TeTpaaei

HCCIICOJOBaHUA HpOCTGﬁHIHX MaTEMAaTHYCCKHUX MOﬂCHCﬁ;

pelaTh npocreimme KOMOMHATOPHBIE 3ajaud METOIOM I1epedopa,

OI_IeHKa 3a BBIIIOJIHCHHC

CaMOCTOATEIIbHOMN
a TaKKe C UCTIOJIb30BaHUEM H3BECTHBIX (OPMYI;
paboThI
OrneHka 3a BBINOJHEHUE
BBIUMCIIATh B MPOCTEHINMX CIy4asX BEpOSATHOCTU COOBITUH Ha | o0ywaroieit
OCHOBE TI0JICYETA YKCIIa UCXOJIOB; CaMOCTOSITEITLHOM
paboOThI
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHS B MPAKTUUICCKOM
NESTENIbHOCTH M TOBCEAHEBHOW JKU3HU MJI aHalnu3a peadbHBIX
Bribopounasi mpoBepka
YHUCIIOBBIX JAHHBIX, IPEJACTABICHHBIX B BHUAC TIpaPUKOB U .
TeTpajei

JMarpaMM, a TakXke JUIs aHain3a WH(POPMAIUH CTaTUCTHYECKOTO
XapakTepa;

pacrio3HaBaTh Ha 4YepPTeXkKaX M MOJENAX MPOCTPAHCTBEHHBIC
(GOpPMBI; COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C HMX OIMHUCAHHUSIMHU,
M300paKEeHHSIMY,

OreHka 3a yCTHBIN OTBET
Or1eHKa 3a BBIIOJHEHUE
JIOMAIIHETO 3aIaHUs

OIMMUCBIBATH B3aWMHOC PACIIOJIOXKCHUC IIPAMBIX H IIOCKOCTEH B
MMPOCTPAHCTBE;

OrieHka 3a yCTHBINA OTBET
O1eHKa 3a BBITOJHEHUE
JIOMAIIHETO 3aJaHNs

AHAJIN3UPOBATH B HpOCT@fII.HPIX ClIydadX B3aMMHOC pacCIIOJIOKCHUC

Onenka 3a yCTHBIN OTBET

Bribopounast mpoBepka
00BEKTOB B IPOCTPAHCTBE; .

TeTpaaen
n300paxkaTb OCHOBHbIE MHOTOTPaHHMKH W Kpyrjble Tena; | BeiOopouHas mnpoBepka
BBINOJIHATH YEPTEXKU MO YCIOBUSM 33/1a4; TeTpaaen

. Boibopounass mpoBepka

CTPOUTH MPOCTCUITNC CCUCHUA KY6a, IIPU3MBI, ITUPAMHUIbI; o

TeTpaaen

Onenka 3a BBINOJIHEHUE
pemarp TUIAaHUMETPUYECKUE W TPOCTEHINNE CTepeoMeTpUYecKrue | oOydaromnien
3aJaui Ha HAX0XKJICHHE T€OMETPUUECKUX BEINYHH; CaMOCTOSITENIbHOU

paboThl

OmneHka 3a BBINOJHEHUE
HCII0JIb30BAaTh npu pPEIICHUA CTEPCOMETPHUICCKUX 3a1a4 o

oOyyaroreit
IUTAaHUMETpUUECKUE (PaKThl U METOBI; .

CaMOCTOSITENIbHOU
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paboThI

| BeiObopounass mpoBepka
MIPOBOJIUTH JTOKA3aTeJIbHBIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4; .
TeTpajaeu
MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOM
NESTEIIbHOCTH W TOBCEAHEBHOW JKM3HU JUIsl HUCCienoBaHus | Beibopodnas mpoBepka
(MOOEeNMMpOBaHUs) HECIOXKHBIX MPAKTHUYECKUX CHUTyallud Ha | TeTpajei
OCHOBE W3Y4YCHHBIX (OpMyl © CBOWCTB ¢uryp, a Takxke | OmeHKa 3a BBHITIOJTHCHHE
BBIYMCIICHUS 00beMOB u Ionaaen MMOBEPXHOCTEH | 00yUaroIIen
MPOCTPAHCTBEHHBIX TEJ MPHU PEHICHUH MPAKTHUYECKUX 3a/ad, | CAMOCTOSTEIbHOM
UCIIOJIB3YS npu He00X0IMMOCTH CIPaBOYHUKHU u | paboThl
BBIYHMCIIUTENIbHBIE YCTPOICTBA.
3HaHus:
3HAQUCHHE MaTeMaTU4YeCKOW Hayku Juisl pemieHus 3agad, | OueHka 3a OTBET Ha
BO3HUKAIOIIKUX B TEOPUHU U MPAKTUKE; IIUPOTY U B TO K€ BPEMs | BOIPOCHI;
OTPAaHWYEHHOCTh MPUMEHEHHS MaTEeMaTHYECKUX MeTo0oB K | OleHKa 3a BBHIIOJIHEHHE
aHAJIM3Y W HCCIEIOBAaHUIO MPOILIECCOB M SIBJICHUI B MPUPOJIE U | BHEAYAUTOPHOU
00I1IECTBE; CaMOCTOSITEILHOMI
paboThI
3HAQYCHHE TPAKTUKH U BOIPOCOB, BO3HUKarOmMX B camoir | OneHka 3a OTBET Ha
MaTeMaTuke sl (POPMHUPOBAHUS M PA3BUTUS MATEMaTHYECKOW | BOIPOCHI;
HAayK{; WCTOPUIO  Ppa3BUTUA  TMOHATUS  uucha, co3faHus | OleHKa 3a BBIIOJHEHUE
MaTeMaTHUYeCKOT0  aHallM3a, BO3HUKHOBEHUS UM  Pa3BUTHS | BHEAYIUTOPHOU
r€OMETPUH; CaMOCTOATEIIbHOMN
paboThI
YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTMKM MareMathyeckux | OneHka 3a OTBET Ha
paccykJIeHUW, UX NPUMEHUMOCTb BO BCEX  O0JACTAX | BOIPOCHI
YEJI0OBEYECKOM JIESTEIbHOCTH; OreHka 3a BBITIOJTHEHUE
BHEAYAUTOPHOMI
CaMOCTOATEIIbHOMN
paboTHI
BEPOSITHOCTHBIA XapaKTep PaszIMYHBIX MPOIECCOB OKpyxkaromiero | OmeHka 3a OTBET Ha
MUDpA. BOIIPOCHI;
OreHka 3a BBITIOJTHEHUE
BHEAYAUTOPHOMN
CaMOCTOATEIIbHOMN
paboTHI
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