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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JAUCHUAIIJINHBI
«MaTteMmaTuka»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCIHMIUIAHBI SIBISETCS YacCThIO MPOTPaAMMBI
MOJATOTOBKM CIIEUATUCTa cpeaHero 3BeHa B cooTBeTcTBUU ¢ DPI'OC cpennero
oO1ero oOpazoBaHusI.

PabGouast mporpamma y4eOHOW JUCIUIUTMHBI MOXKET OBITH WCITOJIb30BaHA
JIPYTUMU o0pa3oBaTeIbHBIMU YUPEKICHUSIMU PO eCCHOHAITBHOTO u
JOTIOJTHUTEIHPHOTO 00pa30BaHUs, PEATU3YIOMMMHA O0pa30BaTEIbHYIO IPOTrpamMmMy
CpeaHero oo01ero 0opa3oBaHusl.

1.2. MecTo y4eOHOW IUCUMILIMHBI B CTPYKType IMPOrpamMMbl MOATOTOBKH
CIEeNUAJIMCTA CPeIHero 3BeHa
JucnuminHa «MaTtemaTrka» BXOJIUT B 001I€00pa30BaTEIIbHBINA UK.

1.3. Hearu u 3axa4u y4eOHOM IMCHUIUIMHBI — TPe0OBaHUA K pe3yJbTaTam
OCBOCHUSA YUeOHOM AU CHUTIIHHBI

B pe3ynbraTte ocBoeHUs y4eOHOM MUCIUIIIMHBI O0y4arOUUACs TOIKEH YMETh:
- OIIEPUPOBATH MOHITHSIMH: CTETIEHb YHCTIa, Jorapu(mM Yuciia; yMEeHHE BBHITIOTHATh
BBIUMCJICHHUE 3HAUYCHUH U MPEoOpa30BaHMsI BHIPAXKEHUN CO CTENICHSIMH H
jorapudMamu, TpeoOpa3zoBaHus IPOOHO-PAIMOHATBHBIX BBIPAKEHUN;
- ONEPUPOBATH MOHATUSIMHU: PAllMOHATbHBIC, UPPALMOHATBHBIC, TOKA3aTEIIbHbIE,
CTENIEHHBIE, JJoTapu(hMUYECKHUE, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;
- ONEPUPOBATH MOHATUAMU: (PYHKIUS, HENIPEpbIBHAA (DYHKITUS, TPOU3BOIHAS,
nepBooOpa3Has, Onpe/eJICHHbIN HHTETPAT; yMEHUE HAXOUTh IPOU3BOIHbBIC
AJIEMEHTApHBIX (PYHKINH, UCTIONIB3YsI CIPABOYHbIE MaTEPHAIIBI;, UCCIEIOBAThH B
MPOCTEHINX cITydasx QYHKIIMA HAa MOHOTOHHOCTh, HAXOAUTh HAUOOIBIITNE U
HAaWMEHBIIINE 3HAUYCHUS (PYHKITHIT; CTPOUTH Tpa)Ki MHOTOWICHOB C
UCTIOJIb30BAaHUEM arapaTa MaTeMaTHYeCKOTO aHaIN3a; MPUMEHSITh IPOU3BOAHYIO
IIPU PEIIeHUH 3a71a4d Ha JBIKEHHUE; peliaTh MPAKTUKO-OPUEHTUPOBAHHBIC 33]]a4H Ha
HauOOIbIIIME M HANMEHBIITNE 3HAYCHHU s, HA HAXOXKJIEHUE MMy TH, CKOPOCTH U
YCKOpEHUS;
- OMEPUPOBATH MOHATUSAMHU: pAllMOHATbHAS (PYHKIUS, TTIOKa3aTelIbHAs (PYHKITHS,
crenieHHast GyHKIMs, JorapudmMuydeckast GyHKIUs, TPUTOHOMETPUYECKUE (PYHKITHH,
oOpaTHbIe (PYHKIINN; YMEHHE CTPOUTH TpadrKN U3yYCHHBIX (PYHKIUH, UCTIOIb30BaTh
rpaduKy IPU U3y4ECHUN MTPOIIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U 3a7a4 U3 peaabHOM KU3HU; BBIpaKaTh (hopmynaMu
3aBUCUMOCTH MEX]Ty BETMUUHAMH;
- pemaTh TEKCTOBBIC 3a]]a4/ Pa3HBIX TUIIOB (B TOM YHCIIE HA MTPOLIEHTHI, O U
4acTH, Ha IBIKEHUE, paboTy, CTOUMOCTH TOBAPOB U yCIYT, HAJIOTH, 3aJa91 U3
o0acTy ynpaBJieHHs TUYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BRIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U MX CUCTEMBI TI0 YCIIOBHUIO 33]Ia4H, NCCIIEIOBATh
MOJTy4YE€HHOE PEIICHNE U OIEHUBATh MPABIOTIO00HOCTh PE3yIbTATOB,;



- OIIEpUPOBATH MOHATHSIMH: CPEAHEE apHU(PMETHUECKOE, MEIMaHa, HanOOJbIIIee U
HaMMeEHbIIIee 3HAUCHHUS, pa3Max, IUCIepPCUsl, CTAHAAPTHOE OTKIOHEHHUE YUCIOBOIO
Habopa; yMeHUE U3BJIEKaTh, MHTEPIIPETUPOBATh HHPOPMAIUIO, TPEACTABICHHYIO B
TabnuIlax, Ha AMarpammax, rpadukax, OTpa)karollyro CBOMCTBA PeaIbHBIX MPOIECCOB
U SIBJICHUH; MIPEACTABIATh UHPOPMALIUIO C TIOMOIIBIO TAOJIUIL U AUArpaMM;
UCCJIEI0OBATh CTATUCTUYECKUE JJAHHBIE, B TOM YHCJIE C IPUMEHEHUEM I'pauueckux
METOJIOB U AJIEKTPOHHBIX CPEICTB;

- ONIEPUPOBATH MOHATUSAMHU: CIIyYaillHBIN ONBIT U CIIy4ailHOE€ COOBITHE, BEPOSITHOCTD
CIIy4ailHOTO COOBITHS; YMEHHUE BBIYUCIISATH BEPOSTHOCTD C HCIIOIb30BAHHEM
rpauuecKux METO0B; MPUMEHSTh (POPMYIIBI CIIOKEHUS U YMHOKCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThl U GOPMYJIIBI IPU PEUICHUH 3a/1a4; OLIEHUBAThH
BEPOATHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYalHBIMU BEJIMYUHAMU;
yYMEHHE MPUBOIUTEH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCE B MPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUSIX;

- OIIEpUPOBATH MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb, IPOCTPAHCTBO, IBYTPaHHBIN
yToJl, CKPEIIUBAIOIINECS IPSIMbIE, TAPAIUIEIBHOCTD U MEPIEHINKYISIPHOCTh MPSMBIX
Y TUIOCKOCTEH, YToJl MEX]y MPSAMBIMH, YTOJI MEXAY NPSIMOM U MJIOCKOCTBIO, YTOJI
MEX/y INIOCKOCTSAMHU, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMU, PACCTOSIHUE MEXY MIOCKOCTSIMH; YMEHHUE UCIIOJIb30BATh [IPU PELICHUN
3a]a4 U3y4eHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MeEPhI
00BEKTOB OKPY>KAIOIIETO MUPA;

- OIIEPUPOBATH MOHITHSIMH: MHOTOTPaHHUK, CEUeHNE MHOTOTPaHHHKA, KyO,
napajuieNienune 1, mprusMa, mupamMua, GUrypa u TOBEpXHOCThH BpallEHUSs, IIMITUH/DP,
KOHYC, ap, cgepa, ceueHus: (pUrypel BpalleHUsl, INIOCKOCTh, Kacaroascs cepsl,
IWIMHPA, KOHYCa, TUIOIIA/(b TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWINH/IPA,
iomaab chepnl, 00beM Ky0a, MPSIMOYTOJBHOIO Napaijieienureia, MupaMuIbl,
IPU3MBL, IWIMHIPA, KOHYCA, 111apa; yMEeHue n300pakaTb MHOTOTPaHHUKH U
NOBEPXHOCTHU BPALLEHUS, X CEUYEHUS OT PYKH, C IOMOIIbIO YUEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHUE PAclO3HaBATh CUMMETPHUIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH MTPABUIIbHbIE MHOTOI'PaHHUKY;

- OIIEpUPOBATH MOHATUSIMU: IBUKEHUE B IPOCTPAHCTBE, 1000HbBIE GUTYDPHI B
IPOCTPAHCTBE; UCIOJIb30BATh OTHOIIECHUE TUIONIAIeH TOBEPXHOCTEN U 00BEMOB
NMoI00HBIX (UTYp TIPH PEIICHUH 33]1aY;

- BBIYHCIISITH TEOMETPUUYECKUE BETMYUHBI (ITTUHA, YTOJI, TUIOIIAlb, 00BEM, MIIOMIAIb
MIOBEPXHOCTH ), MUCIIOJIb3YS U3YUYECHHBIE (POPMYJIIBI U METOIBL;

- OIIEPUPOBATH MOHIATHSIMH: MPSMOYTOJIbHAS CUCTEMAa KOOPJUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPJUHATHI BEKTOPA, CKATSIPHOE MMPOU3BEACHHE, YTOJ MEXKTY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YMCIIO; HAXOIUTh C
MOMOIIIBIO U3YUYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHIE MEXKIY
JIByMSI TOUKaMU;

- YMEHHE BBIOMPATh NOIXOSAIINNA N3YUSHHBIN METOA [Tl pEIICHUS 3a/1a4H.



JIOJIKEH 3HATD:

-BJIaJICHUE METOJAMHU JI0KA3aTEeNbCTB, AITOPUTMAMHU PELICHUS 3a1a4; YMEHUE
bopMyIMpOBaTh OMpeIeSieHUs, AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, POBOJAUTH
JIOKa3aTEJIbHBIE PACCYK/ICHUS B XO/I€ PEILICHHUS 3a/1a4;

- pacno3HaBaTh MaTeMaTu4eckue GakThl U MaTEMaTUYECKUE MOJIENIN B IPUPOIHBIX U
OOIIIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; MPUMEPHl MATEMATHUYECKUX OTKPBITHIA
POCCUKCKON U MUPOBOW MAaTEMATHUYECKOW HAYKH.

1.4. KosuuecTBOo 4yacoB Ha OCBOeHHMe padoueil mporpamMMmbl y4eOHOI
AUCUMIIMHBI:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 174 yac, B TOM 4uce:

00s13aTeNIbHON yueOHOU Harpy3ku oOyuaromierocst 154 yacos;

KOHCYJBTAI[NH 2 4acoB;

IpoMeKyTouHas artectauus 18 vaca.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIUIIJINHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS Y4€OHON AUCIUIUIMHBI OTPAXKAIOT:

- TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEJIBHOW, TBOPUYECKOW U
OTBETCTBEHHOU J1€ATEIbHOCTH;

- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHKAMH, JAETbMHU MIIAJIIIETO BO3pacCTa,
B3pPOCIBIMU B 00pa30BaTeNbHOM, OOIlIECTBEHHO  TMOJIE3HOW,  y4eOHO-
UCCJIEI0BATENBCKON, TPOEKTHOM U APYTHX BUJIAX ESATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO,
Ha TMPOTSDKEHWM BCEH JKU3HM; CO3HATEIBHOE OTHOIICHHE K HENPEPBIBHOMY
0o0pa30BaHMIO KaK YCJIOBHIO YCHEUIHOW Npo(ecCHOHATBbHOM U OOLIECTBEHHOMN
NEATEIbHOCTH;

- OTHOULIEHHE K MPO(eCcCHOHATBHON NeATEIbHOCTH KaK BO3MOKHOCTH y4acTHUs
B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHANOHAIBHBIX
npooeMm.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YUEOHOU TUCUHUIIIIMHBI OTPAKAIOT:

- YMEHHUE CaMOCTOATENIbHO OINPEACNITh LEIU IEATEIBHOCTH U COCTaBISTh
IUIaHbl  ACSTENBHOCTH; CaMOCTOATENbHO OCYILECTBIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JAESATENBHOCTh;, MCIOJIb30BaTh BCE BO3MOXHBIE pPECYpPChl IS
JOCTH>KEHHSI TIOCTABJICHHBIX LIeJIel W peaiu3aluy MJIaHOB JIESTEIbHOCTH; BHIOMPATH
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYaLIHSIX;

- yYMEHHME NPOAYKTHBHO OOIIaTbcd U B3aUMOJEHCTBOBaTH B Ipoliecce
COBMECTHOM AEATENBHOCTH, YUUTHIBATh NO3ULIUN IPYTUX YYaCTHUKOB JAEATEIBHOCTH,
s eKTUBHO pa3pemarbh KOHPIUKTHI,

- BJIaJICHUE HaBbIKAMU I[O3HABATEIbHOM, Y4eOHO-UCCIENOBATENbCKON U
IPOEKTHON JEsTeNbHOCTH, HaBBIKAMU paspelieHus MpoljeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TMOHMCKY METOJOB PEIICHMS MPAKTHYECKUX 33]ad,
MPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOW HWH(GOPMAIIMOHHO-
MO3HABATENILHON JeATEIbHOCTH, BKJIOYas YMEHHE OPUEHTHUPOBATHCS B PA3ITMUHBIX



UCTOYHUKAX HMHPOpMAIMM, KPUTUYECKHM OICHMBAaTh M  HHTEPIPETUPOBATH
MH(pOpPMAIMIO, IOJTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

- BIAJCHUE SA3BIKOBBIMM CPEACTBAMU - YMEHHE SICHO, JIOTHYHO WU TOYHO
U3JIaraTh CBOK TOUYKY 3PEHHs, UCIIOIb30BaTh aJICKBaTHBIC S3bIKOBBIE CPEACTBA;

- BJIAJICHUE HaBBIKAMM [I03HABATEIBHOW pe(QJIeKCUHM KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBAHMM, IPaHMI] CBOETO 3HAHMS M HE3HAHHWs, HOBBIX IO3HABATEIbHBIX 3a1ad U
CPEACTB UX JOCTHKECHUS.

Pesynbratrom ocBoeHHsT y4uyeOHOW JUCHMIUIUHBI ABISAETCS (HOPMUPOBAHHE
YMEHHU U 3HAaHWM:

Pe3ysbrarsl 0CBOeHHSI Y4e€0OHOM JUCHUIIJINHbBI

Kon

3HaHUU Howmep
HanmenoBaHue pe3ynbrara 00yueHus
W/uan TEMBI

YMEHUH

1.1
1.2
1.3
1.4
2.1
2.2
2.3
31
3.2
3.3
4.1
OIIEpHUPOBATh OCHOBHBIMHA MAaTCMAaTUYCCKMMMU IIOHITHUSIMU, gi
5.2
6.1
6.2
9.1
9.2
10.1
10.2
111
12.1
12.2
12.3

!

11.1

BBINOJIHATL BBIYMCJICHHE 3HAYCHUH M Opeobpa3oBaHMs 5;
Vv 2 BBIPAKEHUW CO CTENEHSIMU U JorapupmMamu, mpeoOpazoBaHus 123

JTpOOHO-paIMOHATILHBIX BBIPAKCHU; 13.1
9.3

HaxOJIUTh  TPOU3BOAHBIC  DJIEMEHTAPHBIX  (PYHKIUH, 6.2
UCIIOJIB3YsI ~ CTIPABOYHBIC  MaTEpHaJIbl;  HMCCIEIOBaTh B 8"11
MPOCTEUINX CITy4asX GYHKIIMA Ha MOHOTOHHOCTb, HAXOIUTh 92

HanMOOJIbIIIME M HAMMEHbIINE 3Ha4eHHs (YHKIUH; CTPOUTH 9.3

V3




Fpa(I)I/IKI/I MHOTOYJICHOB C  HCIIOJIb30BAHHECM  allllapara

9.4
10.1

MaTEMaTUYECKOr0 aHalin3a; NPUMEHSITh MPOU3BOJIHYIO TpHU 102
pelieHuu  3a7ad  Ha  JBMKEHHWE; pelaTh  MpPaKTHUKO-
OpUEHTUPOBAHHBIC 3aJja4ll HAa HaWOOJIbIIME M HAUMEHBIINE
3HA4YCHMsI, HA HaX0XKJIEHUE MYTH, CKOPOCTH U YCKOPEHHS;

111
CTpOUTh TpaduKH U3YYEHHBIX (QYHKIUN, HCIOIb30BAThH 12.1
rpa@ukyd MpU U3Y4YEHUH NPOILECCOB U 3aBUCUMOCTEH, Mpu 12.2
V4 pelIeHnn 3a/lad U3 APYTuX Y4eOHBIX MPEAMETOB M 3ajiay U3 g%
peaqbHOM JKM3HU; BbIpaXaThb GOpMyJIaMu 3aBUCUMOCTH 6.3
MEXy BEIIMYUHAMU; 8.1
9.3
peliaTh TEKCTOBBIE 3a7]a4i Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLEHTHI, I0JIM U YaCTH, Ha IBUKEHHE, padOTy, CTOUMOCTD i1
TOBapOB U YCIYT, HAJIOTH, 3a/1a4l U3 00JIaCTH YIIPaBICHUS 490
V5 JUYHBIMU U CEMEHHBIMU (DUHAHCAMU); COCTABIIATD 5.1
BBIPQXEHUS], YpaBHEHHU S, HEPABEHCTBA U UX CUCTEMBI 1O 5.2
YCIIOBUIO 33JJa4M, UCCIIEIOBATh MMOJYYEHHOE PEUICHHUE U 19?:11
OLIEHUBATh MIPABAONOI00HOCTh PE3YJIbTATOB;
W3BIIEKATh, UHTEPIIPETUPOBATH HHPOPMAIIHIO,
NPEICTABICHHYIO B Ta0IMIaX, HA AUarpaMMax, rpaukax,
OTPaKAIOIIYIO CBOMCTBA PeaIbHBIX MPOIIECCOB U SIBJICHUIA;
V6 MPECTaBISITh HH(DOPMAIIUIO C TTOMOIIBIO TAOIHUIT U 5.1
JrarpaMM; UCCIIEIOBaTh CTATHCTUYECCKHUE JAHHBIC, B TOM 9.4
YuCclie C MPUMEHEHUEM IpapUuecKUX METOJI0OB U
AJIEKTPOHHBIX CPEJICTB;
BBIUUCIISTH BEPOSTHOCTH C HCIIOIh30BAaHHEM IpapruecKux
METOJIOB; TPUMEHSATH (POPMYJIIBI CTIOKEHUS M YMHOKEHUS 5.2
v BEpOSITHOCTEW, KOMOMHATOpHBIE (PaKThl U (OPMYIIBI IPU 5.3
pelleHny 3a7a4; OIICHUBATh BEPOSITHOCTH PEATbHBIX 5.4
COOBITHI; 3HAKOMCTBO CO CJIY9aiHBIMH BEJTMYHMHAMU;
WCITOJIb30BaTh TP PEIICHUH 3a/1a4 U3yYeHHbIC (DaKTHI U 11
v TEOpPEMBI IIJITAHUMETPUH; YMEHUE OLIEHUBATH Pa3MeEpPbI 1;
O00BEKTOB OKPY’KAIOILLEr0 MUPA; 14
21
N300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BPAIICHUS, UX 31
V9 CEUEHHS OT PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U 3.2
AIIEKTPOHHBIX CPEJICTB; PACIIO3HABATH CHMMETPHIO B 3.3
MIPOCTPAHCTBE; PACIIO3HABATH MTPABMIIbHBIE MHOTOTPaHHUKH; jé
. . 1.2
y 1o |HCmomp30BaTh OTHOMIERHE MUIOMANEH MOBEpXHOCTet 1 zi

00BEMOB MOI00HBIX (UTYp TIPU PELICHUU 33]1aY;

4.2




Y11

BBIYUCIISITh TEOMETPUUYECKUE BETUYUHBI (JIJTMHA, YTOI,
IJI0IA/1b, 00BEM, TIJIOIIA/Ib IOBEPXHOCTH ), UCTIOIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;

1.4
2.1
2.2
2.3
3.2
3.3
4.1
4.2

V12

HaXOJUTh C ITIOMOIIbIO U3YUYCHHBIX (1)0pMy.II KOOPpOWHATLI
CCPpCAUHBI OTPC3KaA, PACCTOAHUC MCKAY ABYMA TOYKAMHU

2.1
2.2
2.3

V13

BBIOMPATh MOAXO AN U3YUCHHBIM METOT JIJIsl PEIICHUS
3aJa4u

2.1
2.3
4.1
4.2
5.3
6.1
9.4
10.2
13.1

V14

dbopMyIHpOBaTh ONPEICTICHUSI, AKCUOMBI U TEOPEMBI,
MPUMEHSITh UX, IPOBOJUTD JIOKA3aTEIbHbBIC PACCYKICHUS B
XOJIe pPeIleHHs 3a1a4;

1.1
1.2
1.3
1.4
21
2.2
2.3
3.1
3.2
4.1
4.2

31

BJIaJICHUE METOIaMU JI0Ka3aTEIbCTB, aJITOPUTMAMHU PEIICHUS
3a11a4;

1.1
1.2
1.3
1.4
3.1
3.2
4.1
4.2
51
5.2
5.3
9.1
9.3
9.4
121
12.2
12.3
13.1

32

pacno3HaBaTh MaTeMaTHueckue GakTbl U MaTEMAaTUYECKUE
MOJIeJIA B MPUPOTHBIX U OOILIECTBEHHBIX SIBJICHUSX, B
VCKYCCTBE; IPUBOJAUTH IIPUMEPBI MATEMATUUYECKUX OTKPBITUI
POCCUMCKON U1 MUPOBOM MaTeMaTUYE€CKON HAYKHU; IPUBOIUTH
IPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX YUCEN B TPUPOIHBIX

11
2.3
3.2
3.3
51
52
5.3




)41 06IHCCTBCHHBIX SABJICHHUAX, 2'4
1

9.1
9.2
9.3
9.4
12.1

2. CTPYKTYPA U COJEPKAHUE PABOYEI ITIPOTPAMMBI YYUEBHOM
JUCLHUTIJIMHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

. Oo6bem
Bun yuyeOHoi1 padoTsl 4ACOB 1 cemectp 2 cemecTp

MakcuMabHast yueOHast 174 64 110
Harpy3ka (Bcero)
AyauTOopHas Yy4deOHash Harpys3ka 154 64 90
(Bcero)
B TOM YHCJIE:

ayJIUTOPHBIC 3AHITHS (JICKIIIH ) 78 32 46

CEMUHAPCKUE 3aHITHUS 72 30 42

KOHTPOJIbHBIE pabOThI 4 2 2
Koncyabranum 2 2
IIpome:xyTouHast aTTecTANUSA 18 18
HroroBas arrecramusi B opMe sK3aMeHa BO 2 ceMecTpe




2.2. TemaTu4eCcKHUil IVIAH U coepxkaHNe YUeOHOI TUCHUILINHBI «MaTeMaTHKa (BKJIWYas ajiredpy U Ha4aJia

MaTEMATHYCCKOIo aHajin3a, FCOMeTpI/IIO)»

HaumMmenoBanue
pa3aesioB U TeM

Conepsxkanue yueOHOro MaTepuaJia,
CEeMUHAPCKHUE 3aHATHS

Oonem
4acoB

dopMupyembie
3HAHUSA M YMEHUS

YpoBeHnb
OCBOEHMS

1 CEMECTP. FGOMeTpI/Iﬂ. 9JieMeHThl MaTeMaTHYeCKOii CTAaTHCTUKU, KOMGI/IHaTOPI/IKI/I H TCOPHUHU BepOHTHOCTeﬁ.

Pa3ue.11 1. AkcomMbI CTEpeoOMETPUH. B3anmnoe PACIOJOKCHUE NTPAMBIX U

. 16
IUIOCKOCTEH B IPOCTPAHCTBeE.
Coaepxanue yueOHOro marepuaJjia
11 AkcuoMbl crepeoMerpun. lIpocreimme cimeacTBus U3
XeMa e akcuoM  crepeoMerpuu. lloHsATHE  mapauIenbHBIX U 2 31 2
KCHOMBI CKpEUIMBAOIIMUXCA NpsAMbIX. [Ipu3Hak napamienbHOCTH 32
r}?TGpGOMeTpHI/I. HPSAMBIX. V1
4pallICIbHOCTD CemMuHapcKkue 3aHATHUS V8
HpAMBIX B Pemenne 3a1ay Ha IPUMEHEHUE AKCUOM CTEPEOMETPUH, X 2 VY 14
IIPOCTPAHCTBE. N .
POCTpaHCTBE CJIEICTBHI M ONIpeIeNICHNI apajieabHbIX U
CKPEUIMBAOIINXCS TPSIMBIX.
Copepxanue yuye0OHOro marepuaJjia
Tema 1.2 [Ipr3Hak mapajuieTIbHOCTH NMPAMOW M IIOCKOCTU. [Ipru3Hak 2 31 2
ma 1.2. . .
NapaJJIeIbHOCTH  TUIOCKOCTEH. (CBOMCTBA IapajuleIbHbIX
[TapamiensHOCTh . Vi
N IIJIOCKOCTEH.
MIPSIMOU U TTIOCKOCTH, v 8
. CemMuHapcKue 3aHATHS:
TUTOCKOCTEH B Y 10
Pemenne 3aiay Ha NMpUMEHEHHE MPU3HAKA NApaJLIEIbHOCTH 2
MIPOCTPAHCTBE. . . V14
OpsMOM M IUIOCKOCTH, MAapaJUIEIbHOCTH IUIOCKOCTEH H
CBOMCTB NapaJUIEIbHBIX TPSIMBIX.
Tema 1.3. Conepxanue yueOHOro MmarepuaJjia
ITepnenaukynspHocTh | [leprieHAUKYIApHOCTh NPSMBIX B IpocTtpaHcTse. IlpusHax 5 31 5
IPSIMBIX U TUIOCKOCTEN | MEPIEHIUKYIISIPHOCTA NpAMOA M 1iockocth. (CBolcTBa
B IPOCTPAHCTBE. NEPHEeHAUKYJISIPHBIX MPSIMOM U MIIOCKOCTH. V1




CemMuHapcKue 3aHATHS:

V8

Pemienne  3amady Ha ~ TPUMEHEHHE  ONPEACIICHUS 2 V14
NEPIEHIUKYJIISPHBIX MPSIMBIX U pU3HaKa
NEPHEHIUKYIIPHOCTH MPSAMOU U IIOCKOCTH.
Conep:xxanue yueOHOro MmaTepuajia
[lepnenaukynssp u  HakioHHas. Teopema o0  Tpex 2
NEePHEHANKYIIIpax. [TpuzHak NEPIEHANKYIAPHOCTH
IJIOCKOCTEH. 31
Tema 1.4. Cemunapckue 3aHATHA: V1
TlepreHANKY ISP 1 Pemenne  3amau = Ha [PUMEHEHHE onpeaeIeHUI 1 V8
HAKITOHHAL. NEPHEHINKYJIIpPA U HAKIOHHOM M NPUMEHEHUE TEOPEMBI O V11
TpeX NepHeHANKYISIpax. vV 14
Konrpoabnas padora Ne 1 Ha temy «llepneHnukymsip u 1
HAKJIOHHAs.
Pa3znes 2. /lekapTOBbI KOOPAMHATHI H BEKTOPbI B IPOCTPAHCTBE. 12
Conep:xanue y4eOHOro Mmarepualia
BBeznenue 1ekapTOBbIX KOOPAUHAT B MPOCTPAHCTBE. 2
Paccrosinue Mexay TOuKkaMu, KOOPAUHATHI CEPEANHBI
Tema 2.1. orpeska. [IpeobpazoBaHue B IPOCTPAHCTBE V9
JlexapToBbI CeMuHapckue 3aHATHSA: V1
KOOPJIMHATHI B Pemenne 3amau Ha nOpuUMEHEHHE (QOPMYJT PacCTOSHUSA 2 v 11
IIPOCTPAHCTBE. MEX1y TOUYKaMHU U (OpMYJl KOOPAHMHAT CEpPeMHbl OTpe3Ka, V12
[IpeoOpa3oBanne B | IPUMEHEHHE OCHOBHBIX IPE0Opa30BaHUi B MPOCTPAHCTBE. V13
IIPOCTPAHCTBE.

V14




Conepxxkanue yueOHOro MmarepuaJia

Yron mMexay CKpeUMBAIOUIMMHUCS NPSMBIMUA. YTOJI MEXKIY 2
T 21 IIPSAMOM U IIOCKOCTBIO. YTOJI MEXKAY IUIOCKOCTSIMH. Vi
v omMa L.z CeMHHApCKHeE 3aHATHS: V11
roJl MeXKly IpsIMOi U .
IOCKOCTLIO Peumienne 3amay Ha TPUMEHEHHE NOHATHUWA YIJIa MEXIY 2 V12
’ CKPCIMBAIOIIMMH MPSAMBIMHM, VyIJIa MEXIAYy MpsIMOA U V14
MJIOCKOCTBIO U yTiia MEXK]Y TUIOCKOCTSIMH.
Coaep:xanue y4eOHOro Mmarepualia
[Tonsatue BekTopa B npocTpaHcTBe. Cl0XKeHUE U BEIUMTAHUE 2 32
Tema 2.3. BEKTOPOB. YMHOKEHME BeKTOopa Ha uyucio. CkanspHoe vl
BekToph!I B npou3BeieHue BeKTOpoB. KomIiaHapHbIE BEKTOPHI. z E
MIPOCTPAHCTBE. CeMuHapckue 3aHATHA: V13
Pemenue 3a1a4 ¢ BBIMOJHEHUEM aNTeOpanYECKUX ONEpaIlHii 2
HaJl BEKTOPaMHU, ONPEIETICHUE KOMIUJIAHAPHBIX BEKTOPOB. Y14
Paznea 3. Muororpannuku. Tejia BpaneHusi. 12
Conepxanue yue0HOIro MaTepuaJjia
Mmuororpanssie yrael. MHuororpanHuk. IIpuszma. Bupel 2
Tema 3.1. npu3M. CHUMMETpPHS TPSIMOYTOJILHOTO MapaJljIeenuIe 1a. 3.1
MHororpaHHsI€ yIibl. CeMIHADCKIE 3RS THSL: A
MHOrorpaHHuk. p P ) y V9
€lICHWE  3aJa4  Ha  MPUMEHEHUE  ONpeeeHUui 2
Lpusma. MHOTOTPAHHOTO YIJia, MHOTOTPaHHUKA U TIPU3MBL. vi4
Coaep:xxanue yueOHOro Mmarepuajia 31
Tema 3.2. ITonsiThe mnHMpamMuIbl W €€  OCHOBHBIX  DJIEMEHTOB. 9 32
[Tupamupa. [TocTpoenune nmupamuapl U €€ IIOCKUX CEYCHUH. Y CeueHHas Vi
MMUpaMHJIA. V9




CemMuHapcKue 3aHATHS: V11
Pemienue 3a1ay Ha MPUMEHEHUE ONPEICIICHNS TUPAMUBI. 2 V14

Tema 3.3 Conep:xxanue yueOHOro MmaTepuajia 9 32

- [IpaBuiibHBIE MHOTOTPAHHUKU. TeJ1a BpaleHus. VA

[IpaBuibHBIE
CemMuHapcKue 3aHATHUS: V10
MHOT'OTPAHHHKH.
Pemenue 3amau Ha Temy «Tena BpameHus». 2 V11
Tena BpameHus.
Y 14
Pa3znea 4. O0beMbl MHOTOTPAHHUKOB U TeJI BPAILLICHHIA. 8

Copaepxanue yuyeOHOro marepuaJjia 5 31

O06bem npusmel. O0BEM UPaAMUABIL. V5

Tema 4.1. CemuHapcKue 3aHATHS: v9
O0Bbembl Pemenue 3anay Ha TeMmy «O0beMbI MHOTOTPAHHUKOBY. 2 Y 10
MHOT'OIPaHHUKOB Y1l
V13
Y 14

Conepxanue yue0HOIro MaTepuaJjia 9 31

O6bem mumHIpa. O6beM konyca. O6beM 1mapa. V5

Tema 4.2. Cemunapckue 3aHATHA: V9
O65LeMEL Tell Pemenne 3ana4 Ha TeMmy «OOBEMBI TEN BPALICHUI». 1 Vv 10
BpAIICHUM. Vi1
KontpoabHas padora Ne 2 Ha Temy «CTepeoMeTpUs». 1 V13
V14

Pazges S. DineMeHTHI MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPUKHA U TEOPUH 16

BEPOSATHOCTEH.




Conep:kanue y4eOHOro MmaTepuasa
[lepBoHavasIbHbIC TTOHATHUS U ONPEICICHUS] CTATUCTHUYECKON

Tema 5.1 00pabOTKH JTaHHBIX. 31
Cratuctuyeckas 3, 2;
00paboTKa JaHHBIX. CemMuHapcKue 3aHATHS: V5
Pemenue 3a1ay Ha CTAaTUCTUYECKYIO 0OPAOOTKY TaHHBIX.
Coaepxanue yueOHOro marepuaJjia 31
Tema 5.2. Onpenenenue 5H  (dakropuan. OmnpeaesneHue  4Yucia 32
Coueranus u COYETaHWM U Pa3MEIICHUM. Vi
pa3sMeICHUs. CemMuHapcKue 3aHATHS: NAS)
Pemienue 3a1ay Ha MPUMEHEHUE TIOHATUN COYETAHUS U vy
pa3MenIeHus.
Conepxanue yue0HOIro MaTepuaJjia 31
Tema 5.3. BepostHOCTHBIE 3a7a4H. AJroput™ HAXOXJICHUS 32
[Ipocreiimue BEPOSITHOCTH Cily4aitHOro coObiTusi. [lpaBuino cnoxeHus u V1
BEPOSTHOCTHBIE YMHOEHHUS BEPOSITHOCTH. v 7
3aJ1a4u. CemunHapckue 3aHATHS: V12
Pemnienue 3aau Ha BEIYUCIICHUE BEPOSITHOCTEH.
Conepxanue yuye0OHOIro MaTepuaJjia
Ucnonb3oBanue KOMOWHATOPUKHU TUTSt nojcyera
BeposiTHOCTU.  [IpomsBenenue  coObiTHi.  BeposTHOCTH 31
"l:eMa S.4. CyMMBI  JABYX coObITHH. He3aBUCHMOCTH  COOBITHIA 32
Cry4qaitHble COOBITHS HesaBICHMBIC TOBTO . Vi
PEHUSI UCTIBITAHUM.
Y UX BEPOSTHOCTH. v
CemunHapckue 3aHATHS: v 13

Pemenne 3amay Ha TNpUMEHEHHE KOMOWHATOPHUKH JJis
BBIYMCIIEHUS BEPOATHOCTH.

Koncyabranuu




Hroro 3a 1 cemecTp:

64

2 cemecTp. AJiredpa 1 HA4YAJIa MATEMATHYECKOT0 AHAJIN3A.

Pa3znen 6. Tpuronomerpudeckue GyHKIUM. 16
Conep:xanue y4eOHOIro MaTepualia
Tema 6.1 EnuHnuHas OKpyXHOCTh. YHCIIOBAasE OKPYXHOCTh Ha 2 32
" . | KOOpJIMHATHOM TIOCKOCTH. A
[TonsiTre yncnoBoi
CeMuHapCcKue 3aHATHS: V4
OKPY’KHOCTH. " .
Pemenue 3agaHuii ¢ OPUMEHEHHUEM MaKeTa YHCIOBOM 2 VY 13
OKPY>KHOCTH.
T 6.2 Copaep:xanue y4eOHOro Mmarepualia
T cMa 0.z. Onpenenenue CUHyca, KOCUHYCa, TAHT€HCA M KOTAHICHCA. 2
PHTOHOMETPHHECCKHC | ThyropoMeTprdeckne (hyHKIHH YHMCIOBOTO ApryMEHTA. V3
HKIIUU.
(byHKu CemuHapckue 3aHATHS: V4
Pemienne 3amaHuidi € NPUMEHEHUEM  ONPEACICHHUM 2
TPUTOHOMETPUUECKUX (PYHKITUH.
Coaep:xanue y4eOHOro MmaTepuaJia
Tewma 6.3 Tpuronomerpuueckue (GyHKIIMU YIJIOBOTO  apryMeEHTa. 2
N DopMyJIbl NPUBEICHUS.
[Ipocrenimmue PMY P V2
CemuHapckue 3aHATHS:
TPUTOHOMETPHUYECKHUE " . V4
(hopMY.IbI Pemiennie  3amaHuii ¢ OpUMEHEHHEM  MPOCTEUIIMX 2
PMYJIBL- TPUTOHOMETPUUECKUX (POPMYIL.
Pemenue 3ananuii ¢ npumMeHeHueM Gopmys IpUBEACHUS.
Tema 6.4. Conep:xanue yueOHOT0 MaTepualia 2 v
I'paduku I'paduxu TpuroHomerpryeckux HYHKIHMA U UX CBOMCTBA. V3
TpUrOHOMETpUUECKUX | CeMUHapCKHeE 3aHATHS:
GyHKUIHHA. [TocTpoenune rpadkoB TPUTOHOMETPUYECKHUX (DYHKIIMMA. 2




Pa3pnea 7. Tpuronomerpuyeckue ypaBHeHU .

Conep:xanue y4eOHOIro MaTepualia
[lonsiTue  apKKocHMHyca, apKCUHyca, apKTaHTeHca W
apKKOTaHTeHCA.

CeMuHapckue 3aHATHSA:

Pemenune TPUTOHOMETPUYECKUX YpPaBHEHUH c
WCIIOJB30BAaHUEM  IIOHATHM  AapKKOCHMHYCA, AapKCHHYCA,
ApPKTAHI€HCA M APKKOTAaHIE€HCA.

Tema 7.1.
Conep:xanue y4e0HOI0 MaTepualia Vi
Tpuronomerpruueckne .
ABHOHIL OnpeneneHue TPUTOHOMETPUUYECKUX YpaBHEHUN. MeTobl v 2
yP ' pELIEHHUs] TPUTOHOMETPUYECKUX YpPAaBHEHUH. AJTOpUTM
pEeLIEHUS] OJTHOPOJIHBIX TPUTOHOMETPUYECKUX YPABHEHUM.
CeMuHapcKue 3aHATHSA:
Pelienrie TPUrOHOMETPUUECKUX YPABHEHUM C TPUMEHEHUEM
TOXJIECTBEHHBIX MPE0OpPa30BaHMI; pELUIEHUE OJHOPOIHBIX
TPUTOHOMETPUUECKUX YPABHEHUM.
IIpoBepouynasi padora Ha Temy «TpuUroHOMETpHUYECKHE
YpaBHEHUS».
Pa3znea 8. IlpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEHUI.
Conep:xanue y4eOHOro MmarepuaJia
Tema 8.1 CHHYC M KOCHUHYC CyMMBbI (pPa3HOCTH) apryMeHTOB. TaHreHc
N CYMMBI a3HOCTH) aprymeHToB. DopMynbl JBOMHOTO
[IpeobpazoBanue Y (p ) apry pMY Vv2
aprymenTa. IIpeoOpa3zoBanue cymMMbl (TPOU3BEICHMS)
TPUTOHOMETPUHCCIIX | 1 o HOMeTpHIeCKHX dbyHKIIMN B Mpon3BeieHne (CyMMYy) va
BBIPAKECHU . P P Y P YMUY)-

CeMuHapcKue 3aHATHS:
[IpeoOpa3zoBaHne TPUTOHOMETPHUUECKUX BBIPAKCHHI.




Paznen 9. IlpousBognas. 20
Conep:xanue y4eOHOIro MaTepualia
T 9.1 Onpenenenue YUCIOBOM TociienoBaTenbHOCTU. (CBOMCTBA 31
1 eMa 7. 2. . YUCJIOBOM  mocienoBaTenbHOCTH.  [Ipeaen  uucimoBoi 2 32
PEACI HHCIIOBOI nocienoBateiabHocTh. [Ipeaen GyHkium Ha OECKOHEUYHOCTH A
HOCH;H(;;EE;?OCTH u B Touke. [Ipupamenue aprymenta. [Ipupamenue GyHKINu v 3
CeMuHapCcKue 3aHATHS: 2
Breraucnenne npenenos GpyHKImm.
Coaepxanue y4eOHOro MmarepuaJjia
Tenma 9.2. 3ajaun, NPUBOIAIINE K UHOH;ITI/I}O MIPOU3BOJHOM. AJITOPUTM 2 31

Onpejtenenie OTBICKAHUSI IPOU3BOIHOM. 32

IPOH3BOTHO. CeMuHapcKue 3aHATHSA: } DA
Peuienne 3a1a4 1o HAXOXKIAECHUIO MPOU3BOJAHON C MOMOILBIO 2 Vv 3
ONpEICIICHHUS.

Coaep:xanue y4eOHOro Mmarepualia
®opmynbrand depenumponanus. I Ipasuna 2 31
muddepenunpoBanus. AuddepeHuupoBanme CIoXHbIX
Tema 9.3. N 32
Brruncnenne IS V2
N CeMuHapcKue 3aHATHSA:

MIPOU3BOJTHOM. . V3
Boruncienre mnpou3BOMHON € TMpUMEHEHHEeM QOopMysT H 2 V4
npaBui nudpepeHIpoBaHus.

Brrancnenne mpon3BOaHON CII0OKHON (hYHKITUH.

Conep:xanue y4eOHOI0 MaTepualia

VYpaBHeHue  kacatenbHOM K rpaduky  QyHKIuU. 9 31
Tema 9.4. UccnenoBanrie (yHKIIMM Ha MOHOTOHHOCTH C TOMOIIBIO 32

HpI/IJIO)KeHI/IC HpOH3BOlIHOI>i. z g

TIPOU3BOTHOIA. CemuHapckue 3aHATHS:

CocraBneHue ypaBHEHUHN KacaTelbHOU K rpaduKy GyHKUIUN 2 ;7163

C TOMOUIBI0 MPOU3BOJAHOM; HCCienoBaHUE (YHKIMA Ha




MOHOTOHHOCTDB U 9KCTPCMYMEI.

CopnepixaHue yueOHOTro MaTepuasia
[1nan nccnenoBaHus U MOCTPOCHUSI TPAPUKOB PYHKIIHA.

CemuHapckue 3aHATHS:
HccnenoBanre W TOCTpoeHHE TpadukoB GyHKIHH C
TTOMOIIBIO POU3BOJHOM.

Konrpoabnass padora Nel nHa Temy «lIpunoxenue
IIPOU3BOTHON».

Pasznea 10. IlepooOpa3Hasi U MHTErpaJl.

Conep:xanue y4e0HOI0 MaTepualia

Tema 10.1. . .
[Tonsitue nepBooOpazHoii. HeornpeaeneHHubiit HHTErpal.
[lepBooOpaznas u A
. CemuHapckue 3aHATHSA:
HEOMPEACICHHBIH v 3
Brraucienre HeonpeaeIeHHOTO HHTErpaa.
WHTErpal.
Conep:xanue y4eOHOI0 MaTepuasia
[Tonstue onpenenenHoro unrerpaina. @opmyna Herorona —
Tema 10.2 Jleitbnuma. Beruncnenue 1wiomaae MmiIocKux ¢GUryp c
- TTOMOIIIBIO OTIPEJICIICHHOTO HHTETpaJa. A
OnpeneneHHbIN
CeMuHapckue 3aHATHS: V3
WHTETrpall.
Brluncnenue onpeaeneHHoro nuTerpania. V13

Brruncnenue rmiomaae mIOCKUX (QUTYp C  MOMOIIBIO
ONPEAECICHHOI0 UHTErpala.




Paznen 11. CtenneHn v KOPHU.

Conep:xanue y4eOHOIro MaTepualia

[lonsiTue KOpHsS N-CTCIICHU H3 ,ZIGﬁCTBI/ITGJII)HOFO qucia.

OyHKIMU BUIA Y = Vx , UX cBoiicTBa u rpaduk. CBoiicTBa 2
KOPHS N-CTEINEHHU.
CeMuHapckue 3aHATHSA: V1
Brruncnenne KOpHs N-CTENEHU U3 NEUCTBUTEIBHOIO YHCIIA. 2
Tema 11.1. _o/x V2
CTereny i KOpHIL. [Toctpoenue rpadukoB GyHKIUU Y = VX, V4
Conep:xanue y4eO0HOI0 MaTepualia
O0o006111eHNEe TOHATHUSA O MToKa3arese crerneHu. CTeneHHbIe 2
GbyHKIIUU, X CBOMCTBA U rpaduK.
CeMuHapckue 3aHATHSA:
BrlonHeHHEe TOXKAECTBEHHBIX TPeoOpa3oBaHu 2
BbIpakeHHi. [locTpoeHne rpaMKoB CTENEHHbBIX PYHKIU.
Pasznea 12. IlokasaTenbHas U JiorapupMudeckas pyHKIHHU. 16
Conep:xanue y4eOHOI0 MaTepuasia 9
[TokazaTenbHast GyHKIMS, €€ CBOMCTBA U TpaduK.
CeMuHapcKue 3aHATHSA: 2
[TocTpoenue rpadukoB MoKa3aTeabHbIX (PYHKITUH. 31
Tema 12.1. Conep:xanue y4eOHOro Mmarepualia 2 32
IMokazarenbHad ITokaszaTenbHble ypaBHeHHUs. [loka3aTenbpHbIE HEPABEHCTBA. V1
GyHKIMS. CemuHapckue 3aHATHSA: V2
Pemienre nokasaresbHbIX YPAaBHEHUM U HEPABEHCTB. 1 V4
Kontpoabnasi padora Ne2na temy «IlokazarenbHas 1

GyHKIUS.




Conep:xanue y4e0HOIro MaTepualia

[Tonarue norapudma. Jlorapudmuueckas GyHKIUA, €€ 2 31
Tema 12.2. cBoiicTBa u rpadukx. CBoicTBa Jorapudma. V1
Jlorapudm. CeMuHapcKue 3aHATHS: V2
[TocTtpoenue rpadgukoB gorapupMuueckux GyHKIIMU 2 V4
[Tpeobpa3zoBanue norapupMUIECKuX BHIPAKEHUH.
Conepkanue yueOHOr0 MaTepuaJia
Tenma 12.3. HOFapI/I(IBMI/I‘-IeCKI/Ie YPaBHEHUS U HEPABEHCTBA. MeTOIbI UX 5 31
Jlorapudpmuyeckue PCIICHHH. V1
YPABHEHAS H CeMuHapCcKue 3aHATHSA: § v 2
Pemenue norapupMudecKux ypaBHEHHU U HEPABEHCTB. 2
HEpaBEHCTBA.
Pa3znes 13. YpaBHeHHUs1 1 HEPAaBEHCTBA. 10
Coaepxanue y4eOHOro MmarepuaJjia 5
OO01mKe METO/IBI PEIICHHS YPABHEHHIA. 31
CeMuHapcKue 3aHATHS: 2 y1
Pemenue ypaBHEHUI Y2
Tema 13.1. Conep:xanue y4eOHOro MmarepuaJia 2 Y5
VpaBHeHHs 1 PenieHrne HEpaBEHCTB € OJTHOM IEPEMEHHOM. NS
HepaBEHCTBA. CeMuHapcKue 3aHATHSA: v 13
Pemenre ypaBHEHHI U HEPABEHCTB C OAHOM ITIEPEMEHHON; 2
pEIICHUE CUCTEM YPABHEHHUM.
Conep:xanue y4eOHOro Mmarepualia )
CucTeMbl ypaBHEHUH.
Kouncyabranumn 2
IIpomeskyTouyHasi aTrecTauus 18
Hroro 3a 2 cemectp: | 110
Bceero: | 174




3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus pabGodeil mporpamMmbl y4yeOHOM AMCHUIUIMHBI HE Tpelyer
HaJIM4Msl CTICIMAIM3UPOBAHHOIO yueOHOro kabunera B coorBeTcTBUU ¢ OPI'OC.

O6opynoBanne yueOHOTO KaOUHETA:
— MOCAI0YHBIC MECTA TI0 KOJIMYECTBY 00YJaOITIXCS;
— pabodee MeCTO MPETo1aBaTes;
— y4eOHO-METOJMYCCKHA KOMIUICKC TI0 JUCHHMILIMHE «MaTtemaThka (BKJIFOYas
anreOpy ¥ Havyajga MaTeMaTHIECKOTO aHAN3a, TEOMETPHIO)»;
— pa3JIaToOYHBIA MaTepHUall;
— Tabmuiel mo Temam «Tema BpameHus», «TpuroHomerpuyeckue QyHKIHNY,
«Inddepennmansaoe ncurcienue» u «MHTerpaIbHOe UCUUCTICHUEY.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHust

OcHoBHas JauTEparypa:

1. boromosioB H. B. Maremaruka : y4eOHUK JJi1 CpelHEer0 MpodeccuoHaIbHOIO
oOpazoBanus / H. B. boromonnos, I1. 1. Camoitnenko. — 5-e u3f., nepepad. u A0, —
MockBa : WM3marenmsctBo  FOpaiit, 2021.— 401c.— (IIpodeccronansroe
obOpaszoBanue). — ISBN 978-5-534-07878-7. — Tekctr : DJEKTpOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/469433.

2. Kpemep H. III. Matemartuka 115t KoJiekei © yaeOHoe mocoOue st CpeHETo
npodeccuonanbHoro  obpaszoBanusi/  H. III. Kpemep,  O.I'. KoncrantuHoBa,
M. H. ®puaman ; mox penakmuei H. 1. Kpemepa. — 10-e uzn., nmepepab. u gom. —
MockBa : MsparensctBo  FOpaiit, 2021.— 346c.— (IIpodeccuonanproe
obOpazoBanue). — ISBN 978-5-534-05640-2. — Tekctr : DJEKTPOHHBIA //
O0pasoBarenbHas wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/469282.

JlonoJiHUTeIbHAS JIUTEPaTypa:

1. boromonoB H. B. Marematuka. 3agaun c pemenussmd B 2 4. Yacts 1 :
yueOHOe  mocoOue Uil cpeAaHero  npodeccHoHalbHOTO  oOpa3oBaHms /
H. B. boromosnoB. — 2-e¢ u3a., ucnp. U aomn. — Mocksa : HU3matensctBo OpaiiT,
2021. — 439 c. — (IIpoeccuonansuoe odbpazoBanue). — ISBN 978-5-534-09108-3.
— Texcr : osnexktponssiii // OOpaszoBatenbHas matdopma FOpait [calT]. —
URL.: https://urait.ru/bcode/470790.

2. boromono H. B. Maremaruka. 3amaun ¢ pemeHusmud B 2 4. Yacte 2.
yuyeOHOe  mocobume It cpeaHero  mpod)eCCHOHAIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e¢ u3a., ucnp. u gomn. — Mocksa : HUznatensctBo FOpaiit,
2021. — 320 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09135-9.
— Tekcr : osnektponHsni // OOpaszoBarenbhHas miaTdopma FOpait [cait]. —
URL: https://urait.ru/bcode/470791.
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O¢puunanbHblie, CIPaBOYHO-0HOIMOrpauUecKue U NepHOANICeCKUE U3TAHUA:

1. Kypnan «Hayka u xKu3Hb»

2. Kypnan «Poccuiickas cenbCKOX035iCTBEHHAS HAyKay

3. l'azeta «Poccuiickas razera»

4. Cpennee mnpodeccuoHaibHoe obOpaszoBanue. KomruiekT. BecTHuk cpeanero
npodeccronanbsHOoro 006pazoBanusi.CpeaHee npodeccuoHalibHOE 00pa3oBaHUE.
[Ipunoxenue k xypHany «Cpennee npodeccruoHaabHOe 00pa3oBaHUE

Ilepeuennb pexkoMmenayembix UHTEpHET-pecypcoB:

1. Poccuiickoe obpazoBanue. denepabHbIN TOpTa [ DNEKTPOHHBIN pecypc]. -
URL: http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index

2. DnekTpoHHas 6ubnmoreunas cuctema «tOpaitty. [DnexTpoHHbIN pecype]. —
URL: https://biblio-online.ru/

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

JANCIHUIIJIMHBI

Kontpoms # oIlleHKa pe3yabTaTOB OCBOEHUS Y4YEOHOW JAMCIMUILIMHBI
OCYILECTBIISIETCS PENOIABATEIEM B IMPOLECCE MPOBEACHUS CEMUHAPCKUX 3aHATHI, a
TaK)K€ BBITTOJIHEHHS 00yUYalOIUMUC MHAUBUAYAJIbHBIX 3a/IaHU.

Pe3yabTatbl 00yueHus

@DopMbI 1 METObI KOHTPOJISI
(ocBOEHHbBIE YMEHMSI, YCBOCHHbIE

OLIEHKH Pe3yJbTAaTOB 00y4eHUs

3HAHUA)
Ymenusn:
IMOHUMATh BO3MOXKHOCTH | AyIUTOPHBIE 3aHATHUS
aKCMOMaTHYECKOT'O noctpoeHus: | CeMuHapCKue 3aHsITUs
MaTEMATHYECKUX TCOPUI
MIPUMEHATh pa3IuyHbIC MeToibl | CeMUHApCKue 3aHATHS
JIOKa3aTeIbCTB M aJITOPUTMOB perieHus1, | KoHTponbHbIE paboThI
MPOBOJIUTH JIOKa3aTeJIbHbIC

pPacCy’>KJICHUA B XOJI€ pEIICHU 3a1a4

BJIaACTh CTaHAAPTHBIMU InmpueMamMu CCMI/IHapCKI/IC 3aHATHUA

pemeHns PalMOHAIBHBIX u | KoHTposbHbIE paboThI
UppALMOHANBHBIX, ITOKA3aTEIIbHBIX,
CTEICHHBIX, TPUTOHOMETPUYECKUX

YPaBHEHUM M HEPABEHCTB, UX CUCTEM

UCIIOJIb30BaTh TOTOBBIE KOMITbIOTEpPHBIE | CeMUHAPCKUE 3aHATUS
IIPOrPaMMBbI I TIOMCKA IMYTH PELICHUS
Y WUIIOCTPALMKU PELICHUS YPAaBHEHUU U
HEPABEHCTB U IIPU PELICHUN 3a1a4

BJAJETh OCHOBHBIMU IOHATUSMH O | AyIUTOpPHBIE 3aHSTHS
MIOCKUX u MPOCTPAaHCTBEHHBIX | CEeMUHAPCKUE 3aHATHUS
reOMETPUYECKHUX ¢durypax, ux | Konrposbnbie paboThI
OCHOBHBIX CBOMCTBAaX
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pacro3HaBaTh Ha YEPTEkKax, MOJACIAX U
B pEaTbHOM MHpPE TIeOMETPUUYECKHE
burypel W TOPUMEHSATh HU3YYCHHBIC
CBOMCTBAa TeOMETpUYECKUX (uryp u
dbopmyn i pellieHrs TeOMETPUUECKUX
3aJlay M 3aJad  C  MPaAKTHYECKUM
COJIEp)KaHUEM

AyAUTOpHBIE 3aHATUSA
CeMmuHapcKue 3aHATHS

HAaxXOJUTb M OLICHUBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTyalUsX U OCHOBHBIE
XapaKTEPUCTUKHU CITyYaMHBIX BEJIMYHUH

AyIUTOpHBIE 3aHATUS
CemuHapcKue 3aHsITUs

INPUMCHATDb IIOJIYYCHHBIC 3HAHUA IIPpU
PCIICHUU PA3JIMYHBIX 3a1a4

CeMuHapCcKue 3aHATHS
KoHTposbHbIE paboThl

AOKAa3bIBATb TCOPCMbI MW  HAXOIUTH
HCCTAaHAAPTHBIC CITOCOOBI peHICHUA
3agad

CeMuHapCcKuE 3aHATHS
KoHTposnbHbIe paboThl

MOJICIUPOBAaTh  PEajbHbIE CUTYallHH,
MCCIIE0BAaTh MOCTPOEHHBIE  MOJENH,
MHTEPIPETUPOBATH MTOJTyYECHHBIN
pe3yabpTar

AyJIUTOpHBIE 3aHATHUS
CeMuHapCcKHe 3aHATHS

XapaKTepHU30BaTh MOBEJACHUE (YHKIIUH,
HCTIOJIb30BaTh TOJYYCHHBIC 3HAHUS IS
OMMCAHHWSI W  aHajiu3a  PeallbHbIX
3aBUCHUMOCTEH

CemuHapcKue 3aHsITUsA
KoHTposnbHbIe paboThl

COCTABJISITh BEPOSTHOCTHBIE MOJEIN IO
YCIOBHUIO  3a/layd U BBIYUCIATH
BEPOSITHOCTH HACTYIUIEHUSI COOBITUM, B
TOM 4YHCJIE€ C NpUMEHEHHEM (HOpMyT
KOMOMHATOPUKM M OCHOBHBIX TEOpEM
TEOpPUH BEPOSITHOCTEH; HCCIIeOBATh

CGMI/IHapCKI/Ie 3aHATHUA

CilyyaliHbIe BEJIMYUHBI 15(0) ux
pacrpeieICHUI0
3Hanuqa:

IIPEJICTABIICHUE 0 COLMAIIbHBIX,
KyJIbTYPHBIX M HUCTOPUYECKUX (PaKTax
CTaHOBJICHUSI MATEMAaTUKHU

AyYIUTOPHBIE 3aHITUS

MPEICTABICHHE O MAaTEMAaTHUKE Kak
YaCTH MHUPOBOM KYJIBTYPhl M O MECTE
MaTeMaTUKH B COBPEMEHHOU
LIMBHUJIN3AIAH, O CITOcO0ax OIMMCAHUS Ha
MaTEMaTUUYECKOM  SI3bIKE  SIBJICHUU
pEATLHOTO MUpa

AyIUTOpHBIE 3aHATUS




npeaCTaBJICHUC 0 MAaTEMAaTHYCCKHUX
IIOHATHUAX KakK 0] BaYKHEHIINX
MAaTCMaTHIYCCKHUX MOACIIAX,

IMO3BOJIAIOININX OIIMCBIBATL WM HU3YYaTb
Pa3HBIC ITPOLCCCHI U ABJICHUA

AyAUTOpHBIE 3aHATUSA
CamocrosiTenbHas paboTa

OCHOBBI JJOI'M4YECKOro,
AITOPUTMHUYCCKOIO U MATCMAaTUICCKOT' O
MBIITJICHUA

AyIUTOpHBIE 3aHATUS
CemuHapcKue 3aHsITUs
KoHTposbHbIE pabOThI
CamocrosiTenbHas padboTa

npcaCTaBJICHUC 00 OCHOBHBIX IIOHATHAX,
naciaxX "W METOAaX MAaTCMaTHU4dYCCKOI'O
aHaJiu3a

AyIUTOpHBIE 3aHATUS

NpEeACTaBICHHE O  Mpoueccax H
SABJICHUSIX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaibHOM MHpE, 00
OCHOBHBIX TOHSTHUAX DJIEMEHTapHOU
TEOPUU BEPOSTHOCTEN

AyIUTOpHBIE 3aHATUS
CemuHapcKue 3aHsITUs
CamocrosiTenbHas paboTa

OpeJICTaBICHUE O  HEOOXOAMMOCTH
J0Ka3aTeNbCcTB  OpU  OOOCHOBAaHUU
MAaTeMaTUYECKUX YTBEPKICHUU U PO
aKCUOMaTUKH B IPOBEIEHUN
JNETYKTUBHBIX PACCYKICHUN

AynUTOpHBIE 3aHATHS
CeMuHapcKue3aHATUs
KoHTposbHbIE paboThI
CamocrosiTenbHas paboTa

MOHATUWHBIA aImapaT MO OCHOBHBIM
paszenam Kypca MaTeMaTUKHU;0CHOBHBIE
TeopeMbl, (GOpMyJIbI U YMETh HX
IIPUMEHSTh

AyIUTOpHBIE 3aHATHS
CeMuHapCcKHe 3aHATHS
KoHTposnbHbie paboThl
CamocrosiTenbHas paboTa

MpEeCTaBICHUE 00 OCHOBHBIX MOHSITHSIX
MaTEMATUUYECKOTO0 aHajiu3a U HUX
CBOMCTBaxX

AyYIUTOPHBIE 3aHITUS
CemuHapcKue 3aHsITUs
KoHTposnbHbIe paboThl
CamocrosiTenbHasi paboTa

[Iporpamma pa3pabotana B cooTBeTcTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM  CTAHJIAPTOM  CpeHero oOimero o0pa3oBaHUsA, YTBEPKICHHBIM
MunuctepcTBoM oOpa3oBanust 1 Hayku Poccuiickoit denepanuu 17 mas 2012 rona, mpukas
No 413 u 3apeructpupoBanHbiM B MunuctepcrBe toctuiuu Poccuiickoit @enepanuu 07
nroHa 2012 roga Ne 24480 ¢ u3sMeHeHUsIMHA U JonojHeHUIMHU oT 29 urons 2017 roga Ne613
U NMPUMEPHON MpOrpaMMoil 001eo0pa3oBaTenbHON yueOHOM JUCIUIUIMHBI «MaTemaTHka:
anrebpa W HayaJla MaTeMAaTHYECKOrO aHalu3a, TeOMETpPHUs» s NPoQecCHOHATbHBIX
obpaszoBaTtenbHBIX opranuzammii / M. W. bammakoB. — M. N3narensckuii LEHTP
«Axamemus», 2015. — 25 c.
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