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PaGouas nporpamma o6uieo6pa3oBaTe/ibHON y4eOHOH QUCLUMIUIMHBI pa3paboTa-
Ha Ha ocHoBe PDefepanbHOro rocy1apcTBEHHOro 06pa3oBaTeabHOrO CTaHAApTa Cpel-
Hero obuiero o6pa3oBaHus, YTBEPXKIEHHOr0o NMpuka3oM MuHHcTepcTBa 06pa3oBaHHs
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IIporpammy cocTraBuJa:
Yupkosa A.A. - npenoaasarens LIK MuUE]] ka¢penps: BMu®

On00peHOLMKIIOBON KOMUCCHEN CoraacoBano
MareMaTHKH ¥ €CTECTBEHHBIX 3amecTygenb QUpEKTOpa
JUCLMIUTHH Kadeapsl no y4e@Hoii paborte

Beicuielt MaTeMaTHKH ¥ QU3HKH. A H. bensxosa

Iporoxonwd ot _18.95. 2041
Ilpencenarens UUKIOBOM KOMHCCHH
— t~ —  A.A.Yupxkosa




Pabouas nmporpamma o011eo6pa3oBaTenbHON y4eOHOM TUCHUIUIMHEI pa3padoTa-
Ha Ha ocHOBe DeiepaIbHOTO roCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa Cpe/I-
Hero o01Iero o0pa3oBaHus, YTBEPKIAESHHOIO puKazoM MuHuCTepcTBa 00pa3oBaHus
u Hayku Poccutickoit denepamuu ot 17 mas 2012 r. Ne 413, @enepanbHOro rocyaap-
CTBEHHOTI'0 00Pa30BaTEIbHOIO CTaHAApTa CpeaHero MmpodecCHoHaIbHOTO 00pa3oBa-
Hus 110 crneruaibHocTu 11.02.15 MHDoKkoOMMYyHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H,
YTBEPXKIEHHOTO TTprKa3oM MuHucrepcTBa oopa3zoBanus u Hayku Poccuiickoii dene-
paruu ot 09 nexabpst 2016 r. Ne 1584.

IIporpammy cocraBmJia:
Uupkosa A.A. - npenogaBarens LHK MuE/] kadbenpst BMud

Ono0peHo HUKIOBOI KOMHUCCUEN CoriacoBano
MaTeMaTuK 1 eCTECTBEHHBIX 3aMecTuTeNb TUPEKTOPa
JTUCHMIUIMH Kadeapbl 1o y4eOHoi padore
Bricmieit MaTeMaTuKu U PU3UKU. A.H. bensikoBa
[Ipotokon oT
[Tpencenarens HUKIOBOW KOMUCCUU

A.A. YupkoBa




COJEPXAHHUE

[TosscHuTenpHAs 3amKUCKa

OO611ast XxapakTepUCTHKA Y4eOHOM NUCIMIUIMHBI « MaTemaTuka»

MecTo yueOHON JUCIUTUIMHBI B yueOHOM TUTaHE

Pe3ynbTaThl 0CBOEHUS y4€OHOM TUCLIMIIMHBI

CtpyKkTypa u cojiepKaHue YIeOHOW TUCITUTIIINHBI

XapakTepuCTUKa OCHOBHBIX BUJIOB Y4E€OHOM AEATEILHOCTH 00YyUYarOIIuXCs
VYcnoBus peanuzanuu y4eOHON JUCITUTITHHBI
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HOACHUTEJIBHASA 3AIIMCKA

PabGouasi mporpamma 00111€00pa3oBaTeibHON yueOHOU aucuUILUIMHbB «Marema-
TUKa» TpeHa3HadYCHa ISl M3y4eHUs MaTeMaTUKU B TPOQECCHOHAIBHBIX 00pa3oBa-
TenbHBIX opranuzanuax CIIO, peanusyromux 00pa3oBaTeIbHYIO MPOrpaMMy Cpe/IHe-
ro obuiero oOpa3oBaHus B IpejeiaXx OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOW MPO-
rpammbl CIT1O (OOIT CIIO) Ha 6a3e oCHOBHOT'0 00111ero 00pa30BaHus IPH MOATOTOB-
K€ CIEIHATMCTOB CPETHETrO 3BEHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero 006-
ero 00pa3oBaHus, MPEIBIBIIEMBIX K CTPYKTYpE, COEPKaHUIO U PE3yJIbTaTaM OC-
BOCHHS y4eOHOW MUCIHUIUIMHBI «MareMaTrnkay, B COOTBETCTBHHM C PekoMeHmarusMu
M0 OpraHU3aIluyu MOJIyUYEeHHUsI CPEAHETo O0Iero o0pa3oBaHUs B TMpelenax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrPaMM CpemHero mpodecCHOHATbHOrO0 o0pa3oBaHUs Ha 0ase
OCHOBHOTO 00IIero o0pa3oBaHMsI ¢ y4eToM TpeOoBaHUU (enepaTbHBIX TOCYIapCT-
BEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOIyIaeMO MPOQPECCU WM CICIIHATBHO-
CTH CpeqHEro npodeccrnoHalbHOrO 0Opa3zoBaHus (MuchMo JlemaprameHTa rocyaap-
CTBCHHOH TMOJIMTUKH B cepe moaroroBku padounx kaapoB u IO MunoOpHayku
Poccunm ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMMbl «MareMarrkay HaIpaBiICHO Ha JOCTHKCHHE Clie-
JYIOIIUX HeJIeH:

- obecrieueHre CHOPMHUPOBAHHOCTH MPEACTABICHUI O COUUAIBHBIX, KYJIbTYp-
HBIX ¥ HICTOPUIECKUX (DAaKTOpPaxX CTAHOBJICHUS MaTeMAaTHKH,

- obecrieueHre CPOPMUPOBAHHOCTU JIOTUUECKOT'0, AITOPUTMHYECKOTO U Mate-
MaTHYECKOTO MBIIIICHUS;

- obecrieuenre c(HOPMUPOBAHHOCTH YMEHHM MPUMEHSTH TOJyYECHHBIC 3HAHUS
TIPU PEIICHUU Pa3INIHbBIX 33]1a4;

- obecnieueHre chOPMUPOBAHHOCTH IPEICTABICHUM O MaTeMaTHKEe KaK 4YacTH
OO0IIEYETIOBEYECKON KYJIbTYPhl, YHUBEPCAILHOM S3bIKE HAaYKH, MO3BOJISIONIEM OITH-
CBhIBaTh M M3y4aTh PEATbHBIC TIPOIIECCHI U SIBIICHHUS.

B pabouyro mporpammy BKIIIOYEHO COJEpKaHHE, HampaBlieHHOE Ha (popMupo-
BaHHE Yy 00yYalOMUXCsl KOMIIETCHIINM, HEOOXOIUMBIX JIJIi Ka4€CTBEHHOTO OCBOCHHUS
OCHOBHOM oOpazoBatenbHOM mporpammbl CITO Ha 6a3ze ocHOBHOIO 00IIero oopas3o-
BaHUS C TIOJYYCHHEM CPETHETO 00IIero oopa3oBaHus, MPOrpaMMBbl MTOJATOTOBKH CIIe-
uaicToB cpennero 3sena (IITICC3).

OBHIASA XAPAKTEPUCTUKA YUYEBHOU JACIHHUITJINHBI
«MATEMATHUKA»

VYueOHas nucuuruinHa «MaTtematukay siBisieTcs pyHIaMeHTanbHON 001eoopa-
30BaTEIbHON JAUCUMIUIMHON CO CIOXHUBIIMMCS YCTOMUYMBBIM COAEPXKAHUEM U OOIIU-
MU TpeOOBaHUSAMHM K MTOJATOTOBKE 00 y4YarOIIUXCSl.

W3yueHne MaTeMaTHKA MUMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTU OT MPOQHIIS
npodeccuoHanbHOr0 00pa3oBaHMUs.

IIpu ocBoennu cnenuanbHOcTelr CIIO TexHmyeckoro mpodwuis mpodeccro-
HAIBHOTO 00pa3oBaHUS WHTETpUpOBaHHAs ydeOHas AucHHIUIMHA «MaTemMaThkay
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U3ydaeTcsl yriay0JeHHo, Kak mpoduibHas ydeOHast TUCUUIUINHA, YIUTHIBAIOIIAs CIIe-
MUKy OCBaMBAEMBIX CIEIIUATBHOCTEH.

DTO BBIpAKAETCSA B COACPKAHUN 00yUEHHUS, KOJIMIECTBE YaCOB, BBIACIIICMBIX Ha
U3Y4YCHHUE OTJIEIbHBIX TEM MPOTrPaMMBI, TITyOMHE UX OCBOEHHUS O0YyYarOIMUMUCs, 00b-
eMe U XapakTepe MPaKTHUUECKUX 3aHSATUH, BUJIAX BHEAYAUTOPHON CaMOCTOSTEIHLHOM
paboThl 00yYaAOIINXCS.

OO6mme 1enu M3y4eHUs MaTeMaTUKH TPAJAUIIMOHHO PEaM3yIOTCS B UYETHIPEX
HAIPABJICHUSX:

1) obmree mpeacraieHue 00 UESIX U METOAaX MaTEeMaTUKH;

2) UHTEIUVIEKTYAJIbHOE PAa3BUTHE;

3) oBmazeHre HEOOXOIMMBIMUA KOHKPETHBIMU 3HAHUSAMU U YMCHUSIMH;

4) BociuTaTEIBLHOE BO3/ICHCTBHE.

[Ipodunuzanus neneil MaTeMaTHYECKOro 0Opa3oBaHUsl OTPAXKAETCS HA BHIOOpE
MIPUOPUTETOB B OPraHU3aIlliy Y4eOHOU NeATeIbHOCTH oOydaromuxcs. [y Texande-
CKOT0 Mpoduiisi MpoPeCcCHOHATILHOTO 00pa3oBaHus BHIOOD 1iesiel CMENIaeTcs B mpar-
MaTUYECKOM HaIpaBJICHUU, TMPEAYyCMATPUBAIOIIEM YCUJICHUE W pPaCUIUpPEHUE MpH-
KJIQJHOTO XapaKTepa M3YYCHHS MAaTeMAaTHKH, MPEHMYIIECTBEHHONW OpPHCHTAIMU Ha
AITOPUTMUYECKUM CTUITH NTO3HABATENLHOMN JACSATEIbHOCTH.

N3ydenne maremMaTnky Kak mpodriibHON 00I1eo0pa3oBaTeIbHON yaeOHOM aucC-
[UTUTMHBI, YYUTHIBAIONIEH CrelM(PUKY OCBaMBAaEMbIX OOYYAIOIIMMUCS CIECIHATIBLHO-
creit CIIO, obecrieunBaeTcs:

- BHIOOPOM Pa3JIMYHBIX MOIXO0/I0B K BBEJICHNUIO OCHOBHBIX MTOHSITHH;

- popMupoBaHHEM CHUCTEMBI y4EOHBIX 3aaHui, oOecreunBaromux PQPeKTrB-
HOE€ OCYIIECTBJICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oOoraieHueM CIeKTpa CTUJIeH yd4eOHOM MesTeNbHOCTH 3a CYET COTJIaCOBaHUS
C BEAYIIUMU JEATETHPHOCTHBIMU XapaKTePHUCTHKAMHU BEIOPAHHOM CTICIIHAIbHOCTH.

[IpodunbHast cocraBmsironas oTpakaeTcs B TPeOOBAHUSX K MOATOTOBKE 00Y-
YAIOIIUXCS B YaCTH:

- 001IIel CUCTEeMBI 3HAHUI: COAepKATEIbHBIC TPUMEPHI UCTIOIH30BAHUS MaTEMa-
TUYECKUX UACH U METOAO0B B MPOPECCUOHATBHON NeATENbHOCTH;

- yMEHHI: pa3Iudyue B ypOBHE TPEOOBAHUI K CIOXHOCTH NMPUMEHSEMBIX aJlrO-
PUTMOB;

- MPAKTUYECKOTO HCIOIh30BaHUS TPUOOPETCHHBIX 3HAHUN U YMEHHI: WHIUBH-
JyallbHOTO Y4€OHOI'0 OMbITa B MOCTPOCHUHM MAaTEMAaTHUYECKUX MOJIENEH, BBITTOJIHEHUN
UCCIIE/I0BATEIbCKUX MTPOEKTOB.

Takum oOpazom, peanu3zanus coaepKaHusl Y4eOHON NUCIMIUIMHBI OPUEHTUPYET
Ha TPUOPUTETHYIO POJIb MPOIECCYAbHBIX XapaKTePUCTUK y4eOHOU paboThl, 3aBU-
cAUX OT npoduiisi TpoPecCuoHaTBLHOI0 00pa30BaHUs, MOJIYUYECHHUS OIbITA HCIOJIb-
30BaHUs MAaTEMATHKHU B COACPKATEIHHBIX U TPO(PECCHOHATEHO 3HAYNMBIX CUTYAIHIX
10 CPaBHECHHUIO C (HOPMATBHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMH
Oo0y4eHUs.

Conepxanue ydeOHON AUCIUIUIMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHBI-
MU COJIepKATEIIbHBIMU JTUHUSMH 00yUEHUSI MaTeMaTUKE:

1) anzeopauueckasa nunusa, BKIIOYAONIA CUCTEMATU3AIMIO CBEJACHUM O YuC-
Jax; W3y4eHHE HOBBIX M O0O0OIIEHHWE paHee M3YUYCHHBIX Omnepanuii (Bo3BeneHHE B
CTCTICHb, M3BJICUCHHUE KOPHS, JIoTapu(PMUpOBaHHUE, CHHYC, KOCUHYC, TAHTE€HC, KOTaH-
TeHC 1 00paTHbIe QYHKIIMH K HUM); U3yYE€HUE HOBBIX BUJIOB YHCJIOBBIX BBIPAKEHUN U
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(GbopMyII; COBEPIIIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIBTY-
PBI, paCIIUPEHHUE U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, copMupoBaH-
HOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHUE K PEIICHUI0 MaTeMaTUYeCKUX U MpH-
KJIQJIHBIX 3371a4;

2) meopemuko-(pyHKUUOHANIbHAA JAUHUA, BKIIOYAKOIIAS CHUCTEMAaTU3ALMIO0 U
paciidpeHue CBeIeHUN O (PYHKIMSX, COBEPIICHCTBOBAHUE TPaPUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMM HJESIMH M METOJaMU MaTEeMaTUYECKOro aHajiu3a B 00be-
Me, TO3BOJISIONIEM MCCJIENOBaTh JJIEMEHTapHble (DYHKIMU W pellaTh MPOCTEUIINe
reoMeTpuuecKue, puznueckue u apyrue npukiiagHble 3a/1auu;

3) MuHUA YPAGHEHUIl U HEPAGEHCHI8, OCHOBAHHAs HA MOCTPOCHUM U UCCIEH0-
BaHWU MAaTEMAaTHYECKUX MOJIEJICH, TIEPECEKAOIIASICS C areOpanueckoi U TEOPETUKO-
(GYHKIIMOHAIBHOW JIMHUSIMU W BKJIFOYAIOIAsh Pa3BUTHE U COBEPILICHCTBOBAHUE TEX-
HUKHM alreOpanvyeckux MpeoOpa3oBaHUM Il pellleHUs ypaBHEHHWI, HEPAaBEHCTB U
cucTeM; (popMUpPOBaHHUE CIOCOOHOCTH CTPOUTH U MCCIIEIOBATh MPOCTEHIINEe MaTeMa-
TUYECKUE MOJICNIM MPU PEIICHUU NPUKIAJAHBIX 3a]ay, 3a7a4 U3 CMEXHBIX U CIEIH-
IbHBIX JUCLHUILINH;

4) 2eomempuueckasn JTUHUA, BKIIOYAMONIAS HATJSIHBIC TPEICTABICHHUS O MPO-
CTPAaHCTBEHHBIX (pUTYpax U M3y4EHUE MX CBOMCTB, (DOPMUPOBAHUE U PA3BUTHUE TIPO-
CTPAHCTBEHHOTO BOOOPaKEHHUS, PA3BUTHE CIOCOOOB TEOMETPHYCCKUX H3MEPEHUH,
KOOPJIMHATHOTO W BEKTOPHOTO METOJOB ISl PEIICHUS] MaTeMaTUYECKUX U MPUKIA-
HBIX 3a/1a4;

5) cmoxacmuueckas nunus, OCHOBaHHAs Ha Pa3BUTUH KOMOWHATOPHBIX yMe-
HUW, TPEACTABICHUA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKpY-
YKAIOIIEro MUpa.

B TtemarnueckoMm ruiane paboueid mporpaMmbl yueOHBIM MaTepuai MpeacTaBiIeH
B (hopMe UepeAyIOIIerocsi pa3BePThIBAHUS OCHOBHBIX COJIEPIKATENbHBIX JIMHUM (aJi-
re0panvecKkoil, TeOpeTUKO-PyHKIIMOHAILHOM, JIMHUKM YPAaBHEHUN U HEPABEHCTB, Ieo-
METPHUYECKOM, CTOXACTUYECKOI), YTO TMO3BOJISIET THOKO HMCIOIB30BaTh MX PACIIOJIO-
YKEHHUE U B3aUMOCBS3b.

Nzydyenne oOiieodpa3zoBarebHOW y4eOHON IuUCHMILUIMHBI «MaremaTuka» 3a-
BEpINIAeTCs MOABEICHNEM UTOTOB B (popme IK3aMeHa B paMKax MPOMEXYTOYHOU aT-
tectauuu obydaromuxcs B nporecce ocBoeHuss OOII CIIO na 6a3e ocHOBHOIO 00-
1iero oopa3oBaHusl C mojiydeHueM cpegaHero oomiero oopazopanus (I1ITICC3).

MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYuebnas mucruruimHa «MatemaTtuka» SBISETCS y4eOHBIM MPEeAMETOM 00s3a-
TeIbHOU mpeaMeTHoU obnactu «Martematuka u uHpopmarukay PI'OC cpennero
o01ero oopa3zoBaHusl.

VYueOHas nucuumuinHa «MaremaTukay u3ydaercs B 00IIe00pa3oBaTeIbHOM
ke yaeonoro miana OOIT CITIO na 6a3e ocHOBHOro o0Imiero odpa3oBaHus ¢ MO-
Jy4yeHueM cpennero oouero oopazoanus (IIIICC3).

B yue6nom mumane [TICC3 yuebnas aucruminHa «MaTemaTuka» BXOIUT B CO-
cTaB 00muUX 0011e00pa30BaTENbHBIX YU€OHBIX NUCIUIUIMH, POPMUPYEMBIX U3 00s513a-
TenbHbIX peaMeTHbIX obacteir @I'OC cpeanero obuiero oOpa3oBaHus, s CIICIU-
anbHOCTelN CIIO cooTBeTcTBYIOIIEro MpoQis MpoPeCcCHOHAITBHOTO 00pa30BaHUA.
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PE3YJIBTATHI OCBOEHMSI YYEBHOM JUCIHUILIVHBI

OcBoeHue coaepxaHus ydeOHOW AuCHUIUIMHBI «MaremaTtuka» obecreunBaeT
JOCTHKEHUE 00YJaIOMUMHUCS CIEAYIOIINX Pe3yJabTaToB:

* IUYHOCHIHBIX.

- cpOpMUPOBAHHOCTH MPEJCTABICHUN 0 MaTeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPEICTBE MOAECINPOBAHUS SIBICHUN U MPOLIECCOB, UIIEIX U METOJIax MaTeMa-
TUKHU;

- MIOHUMaHWe 3HAYMMOCTH MAaTeMaTHUKH I HayYHO-TEXHUYECKOTo Iporpecca,
chOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHUKE KaK K YacTH OOIIedYeIOBEYECKOMN
KYJbTYpPbl Y€pe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MaTEMAaTHKHU, SBOJIIOIIUEH MaTe-
MAaTHYECCKUX UACH;

- pa3BUTHE JIOTHYECKOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJro-
PUTMHUYECKON KYJIbTYphl, KPUTUYHOCTH MBIIIJICHUS HA YpOBHE, HEOOXOAMMOM JIJIs
Oynyieil mpodeccnoHalbHON NeSTeNbHOCTH, IS MPOIOJDKEHUST 00pa30BaHUs U Ca-
MOOOpa30BaHUS;

- OBJIaJICHHE MATEeMAaTUUYE€CKUMU 3HAHUSIMUA U YMEHUSIMU, HEOOXOJIUMBIMH B I10-
BCE/IHEBHOM KU3HU, Il OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUHBIX IUCLUMIUIMH U
JUCUUIUIMH MPO(ECCHOHATBLHOrO LMKIA, JJI1 MOJydeHHUs] 00pa30BaHUs B 00JACTSX,
HE TpeOYIONMX YriyOJIeHHON MaTeMaTHYeCKOU MOJTOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BaHMUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOIICHHE K HeMmpephIBHOMY 00pa3o-
BaHUIO KaK YCIIOBUIO YCIEUTHOW MPO(eCcCHOHATBHON U OOIIECTBEHHOW JESTEIbHO-
CTH;

- TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITEIbHONW TBOPYECKON U OTBETCTBEHHOM
JEATEeNbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B 00-
pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIEeN0BATEILCKON, MPOSKTHON H
JPYTUX BUJAX JACATEILHOCTH;

- OTHOLIIEHUE K MPOPECCUOHAILHON JIeATETbHOCTH KaK BO3MOKHOCTH Y4acTHsI B
pEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYMAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX IIPO-
oJeM;

* MemanpeomMemHbIx:

- YMEHHE CaMOCTOSATENIbHO ONPENENATh LEIU JEATEIbHOCTH U COCTABIIATH Ijla-
HBI JICATEIIBHOCTH; CAMOCTOSITEIIBHO OCYHIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUP O-
BaTh JIEATEIILHOCTh; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ui JOCTHKEHUS IO-
CTaBJICHHBIX II€Je W peajn3allid IUIAHOB JIESITEIbHOCTH; BBIOMpATh YCHEIIHBIE
CTPATETHUH B PA3JIUYHBIX CUTYaAlUSX;

- yMEHUE MPOJYKTUBHO OOIIATHCS M B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECT-
HOU JesATEeNHbHOCTH, YIUTHIBATh MO3UIIMN JAPYTUX YYACTHUKOB JESITEILHOCTH, d(DPek-
THUBHO pa3pemiaTh KOH(PIUKTHL;

- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOM, y4eOHO-UCCIEI0BATEIbCKON U MPOEKT-
HOW JIeATeTbHOCTH, HaBBIKAMU Pa3pelIeHUs IpooIieM;

- CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3aJ1ay, TPUMEHEHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS,
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-TOTOBHOCTh W  CHOCOOHOCTh K  CaMOCTOSTEIbHOM  MH(OPMAIMOHHO-
II03HABATEIbHON IEATEIIBHOCTH, BKJIHOYasd YMEHUE OPUEHTHUPOBATHCS B Pa3JIMYHBIX
MCTOYHHUKAX MH(POpPMAIMU, KPUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATh MH(pOpMa-
M0, TI0JIy4aeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;

- BIIAJICHUE S3bIKOBBIMU CPEICTBAMU: YMEHHUE SCHO, JOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3PEHHS], UCITOJIB30BATh A/ICKBATHBIE A3bIKOBBIEC CPEICTBA;

- BJIa/ICHUE HaBbIKAaMU MO3HABATENbHOW pe(iekcuy KaKk OCO3HAHUsS COBepIlae-
MBIX JE€UCTBUI U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUILL
CBOETO 3HAHWS U HE3HAHUS, HOBBIX ITO3HABATEINbHBIX 33/1a4 U CPEJICTB AJI UX JOCTH-
YKEHUS;

- IEJICYCTPEMIICHHOCTD B MTOMCKAX U MPUHSTUU PEIICHUM, COOOpa3uTENbHOCTh U
WHTYULUS, Pa3BUTOCTh ITPOCTPAHCTBEHHBIX NIPEICTABICHUM;

- CIOCOOHOCTH BOCIIPUHUMATDH KPAaCOTY U TAPMOHUIO MUPA;

* nPEOMEMmHbIX

- ¢()OpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK YaCTH MUPOBOM KyJb-
Typbl U MECT€ MAaTEMaTUKH B COBPEMEHHOW LMBWIM3ALMH, CIOCO0AX ONUCAaHUS SB-
JICHUH peajbHOr0 MUpPa HA MATEMATHYECKOM SI3BIKE;

- c()OpMUPOBAHHOCTH MPEJCTABICHUNA O MAaTEeMAaTHMYECKUX TMOHATUSAX KaK Baxk-
HEUIIINX MAaTEMaTUYECKUX MOJENSX, MO3BOJLIIOIINX ONMCHIBATH M M3y4aThb pa3HbIC
IIPOLIECCHI U SIBJICHUsI; ITOHUMAaHHUE BO3MOYKHOCTU AKCHOMAaTHYECKOI'O MOCTPOEHUS
MAaTeMaTUYECKUX TEOPHH;

- BJIAJICHAE METOJAaMHU JOKa3aTeIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IIPU-
MEHSTh, IIPOBOJUTH 10KA3aTEIbHbIE PACCYKICHUS B X0/I€ PELICHU 3a1a4;

- BIJICHAE CTAaHJAPTHBIMU NPHUEMAaMH DPEIICHUS PALMOHAIBHBIX W HppPaLUo-
HaJIbHBIX, ITOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUM U HeEpa-
BEHCTB, UX CHCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YU C-
JIE JIA TIOUCKA ITYTH PELICHUS U WIUTFOCTPAlMU PELIEHUS] YPABHEHUN U HEPABEHCTB;

- ¢(hOpMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTeMaTUYECKO-
IO aHajM3a U UX CBOMCTBAaX, BJIAJCHUE YMEHUEM XapaKTEpPU30BaTh MOBEICHUE PYHK-
LI, HCIIOJIB30BAHUE NTOJIYYCHHBIX 3HAHUM JJI ONMCAaHUS U aHAIN3a pealbHbIX 3aBU-
CHUMOCTEH;

- BIAJICHUE OCHOBHBIMH IOHATHUSMH O IUIOCKUX M NPOCTPAHCTBEHHBIX I'€OMET-
puueckux (uUrypax, MX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTh YMEHHS pacio-
3HaBaTh r€OMETPUUECKHE (UTYPHI HA YepTekKaX, MOACIAX U B PEATbHOM MHpE; MPHU-
MEHEHHE U3YUYEHHBIX CBOWCTB T€OMETpUYECKUX GUTYp U GOpMYIT sl PELIEHUS Te€0-
METPUYECKUX 3a4a4 U 337124 C IPAKTUYECKUM COAEPKAHUEM;

- c(hOpMHUPOBAHHOCTH MPEACTABJICHUI O Mpoleccax U SIBICHUIX, UMEIOLIUX Be-
POSITHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OC-
HOBHBIX TOHSTHUAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEM; YMEHUN HAXOIWTh U OLlE-
HUBATh BEPOSTHOCTU HACTYILJICHUS! COOBITUI B IPOCTEUIINX MPAKTUYECKUX CUTYALIH-
AX U OCHOBHBIE XapPAaKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

- BJIJICHUE HAaBBIKAMHU MCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IPH
pELIEHUH 3a/1a4.



CTPYKTYPA Y COAEPXKAHUE YYEBHOM JUCIUATLIMHBI

1 O0bem y4yeOHOM JMCHUIIMHBI M BUIBI Y4eOHOH padoThI

Bun yueOHoii paboThl O6bem yacoB
O0bem y4eOHOM AUCHHUIIIMHBI 250
CymmapHas yueOHasi HArPY3Ka BO B3aUMO/AeliCTBUH ¢ NpenojaBaresiemM 250
B TOM YHCIIE:
- TeOpeTHUECKOe O0yueHue 116
- maGopaTopHbBIE PabOTHI -
- IPAKTUY €CKHE 3aHATUS 118
- KOHCYJIbTaIllu! 4
- IPOMEXYTOUHas aTTeCTalusl (IK3aMeH) 12
2 TemaTuuecKHMi IUIAH U COAEPKAHUE YUEOHOM TUCUMILINHBI
HaunmeHnoBanue Conepxanue yueOHOro MaTeprana u GOpMbl O6bem
pa3lesoB U TeM OpraHM3alfH A TEIBHOCTH 00yYaroUXCs 9acoB
1 2 3
Pa3znen 1 Anreopa 32
Tema 1.1 Copep:xkanue y4eOHOTro MaTepuaJja:
Beenenme. Pa3- | 1 MaremaTuka B Hayke, TEXHUKE, IKOHOMHUKE, HTHPOPMAIIMOHHBIX TEXHO- 2

BUTHEC MOHATUA
0 YyucJje

JOTUSIX W MPAKTUYECKON AesTenbHOCTH. Llenmu m 3amaum u3ydeHus mare-
MaTuku Ipu ocBoeHuH crnenuanbHocted CIIO. Llenblie u panmoHanbHbIE
gyucna. JlelictBurensHble uucna. IIpubnmxeHHsle BbluncieHus. Kom-
IIJICKCHBIC YHCIIA.

IIpakTHyeckue 3aHATUA:

1 [pubnmxeHHsie BbuuciaeHUs. OTHOCUTENBHBIE U aOCONIOTHBIE TO- 2
I'PEIIHOCTH.
2 KommuiekcHble uncna. /{elicTBus Ha/l KOMIUIEKCHBIMU YHCIIAMU. 2
3 IlepeBoJ] KOMIIJIEKCHBIX YK CeN U3 0JHOU (hOPMBI B IPYTYIO. 2
Tema 1.2 Coaepxxanne y4eOHOIro Mmarepuasa:
KopHnu, cremne- 1 Kopau u crenenu. KopHu HaTypanbHOW CTENEHU U3 YUCIA U UX CBOMU- 2
HM U Jorapud- | CTBa.
MBI 2 CrereHu ¢ palliOHAIBHBIMHU TTOKa3aTeNsIMU, UX cBoicTBa. CTemnmeHu c 2

NENUCTBUTENbHBIMU NOKa3aTesiMu. CBONMCTBA CTEHNEHU C IEUCTBUTEILHBIM
IOKa3aTeJIEM.

3 Jlorapudm. Jlorapudm umucna. OcHOBHOE JOrapu(pMUIECKOE TOKIECT- 2
BO. JlecaTUYHBIEC U HATYpAJIbHBIE JIOTaPUPMBI.

4 TlpaBwiia aeiicTBuii ¢ orapudmamu. Ilepexoq K HOBOMY OCHOBaHHUIO. 2
5 IlpeobpazoBanue anredOpanyeckux BeIpakeHui. IIpeoOpaszoBanue pa- 2
[IUOHATIBHBIX, UPPAMMOHATLHBIX BBIPAKCHHH.

6 IIpeoOpazoBaHME CTEMEHHBIX, MOKA3aTEIbHBIX U JOrapu(pMUUECKUX 2
BBIPAXKEHUM.




HpaKTl/l‘leCKl/le 3aHATHUA:

4 Kopuu. [IpeoOpa3zoBanue KOpHEH U ICHCTBUS HaJ HUMH. 2
5 Crenenb ¢ AeHCTBUTENBHBIM MOKa3aTeneM. [[efCcTBUS CO CTEMEHSIMU. 2
6 Pemrenne nppanyoHaIbHbIX YPABHEHUM. 2
7 PelieHne 1OKa3aTeNbHBIX YPAaBHEHUM. 2
8 Haxoxnaenue 3HaueHH Jorapudma MO MPOU3BOIHLHOMY OCHOBaHHUIO. 2
ITepexon OT OTHOTO OCHOBAHMS K IPYTrOMY.
9 Pemenue norapu()MUYECKUX YPAaBHEHUH. 2
Paznen 2 OcHOBBI TPUTOHOMETPHH 36
Tema 2.1 Conep:kanue y4eOHOTr0o MaTepuaJa:
OcHoBHble mo- | | Panunannas mepa yria. BpamarensHoe amxeHue. CHHYC, KOCHHYC, 2
HSITHUSI TAQHT'€HC, KOTAHI'€HC YU CIIA.
Tema 2.2 Conep:xkanue y4eOHOTr0o MaTepuaJja:
OcHoBHBIE 1 ®opmynsl npuBeneHust. DopMyJibl CIIOKEHHUS. 2
TPUTOHOMET- 2 @opMyJibl yaBoeHHs. POpMyJIbl TOJOBUHHOIO yIJIa. 2
puuyeckue T0:k- | [IpakTuyeckue 3aHATHSA:
AecTBa 10 Bpruncnenue 3Ha4eHU TPUTOHOMETPHUECKUX (PYHKIMHA MO OJHON U3 2
HUX.
11 IlocrpoeHue yria mo 3aJaHHOMY 3HAauY€HHIO TPUTOHOMETPUYECKOU 2
(byHKIMH.
12 Jloka3atenbCTBO TPUTOHOMETPUIECKUX TOXKIECTB. 2
Tema 2.3 Conep:xxanue yueOHOro MaTepuaja:
IIpeoGpa3oBa- 1 IIpeoGpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX (PYHKUUH B Mpou3Be- 2
HHA NPOCTei- JICHUE U MPOU3BEACHUS B CYMMY.
KX TPUTOHO- | 2 BhIpaxkeHne TPUTrOHOMETPUUECKUX (DYHKUMH 4yepe3 TAaHT€HC HMOJIOBUH- 2
MeTpPHYeCKHX HOTI'0 apryMeHTa.
BBIPAKeHHil IIpakTHYecKue 3aHATHA:
13 TlpumeHeHune (HopMys CIOXKEHUS JUIA BBIUMCICHUS 3HAYCHUS TPHUIO- 2
HOMETPHUYECKOIO BBIPAKEHHUS.
14 Ilpumenenue HopMyn TPUTOHOMETPUYECKUX (DYHKIUN MOJIOBUHHOTO 2
apryMeHTa JUIs 10Ka3aTesIbCTBA TOXKAECTB.
15 Ilpumenenue Gopmyia npeoOpa3oBaHUsI CyMMBbI TPUTOHOMETPUUYECKUX 2
(GYHKUIMI B IPOU3BENEHNUE U O0PATHO.
16 Bpruncnenne 3Ha4eHUN TPUTOHOMETPUYECKUX (PYHKIMH TYNOro yria. 2
DopMyJIbI IPUBEACHHUS.
Tema 2.4 Coaep:xxanue yaeOHOro Marepuasa:
Tpuronomer- 1 TIpocTeiimme TpPUroHOMETPUIECKUE YPaBHEHMUS. 2
pUYecKue 2 Ipocreiiime TPUrOHOMETPUUYECKIE HEPABEHCTBRA. 2
YPABHEHUS U 3 ApkcuHyc, apKKOCHHYC, apKTaHI'€HC. 2
HepaBeHCTBA. IIpakTHYecKkue 3aHATHA:
Oo0partHble 17 PemeHue npocTeHIIUX TPUTOHOMETPUYECKUX, CBOASIIUXCA K KBaj- 2
TPUTOHOMET- paTHBIM, OAHOPOJHBIX M PELIAEMBIX C IMOMOIIBIO PA3IUYHBIX (OPMYJI
pUYecKue TPUTOHOMETPHUH.
(pyHKIUH 18 Pemenne TpUroHOMETPUY ECKUX YPABHEHUM. 2
19 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB. 2
Paznen 3 @yHKIUH, HX CBOIICTBA U rpaduKHU 30
Tema 3.1 Coaep:xxanue yueOHOro Mmarepuaja:
DyHKINH. 1 Obnactp onpeneneHUss U MHOXKECTBO 3HaU€HUH; rpaguk (yHKIHUHU, TO- 2
CaoiicTBa crpoeHue rpadukoB QYHKIHN, 3aJaHHBIX Pa3IMYHBIMU criocobamu. Mo-
GyHKI M HOTOHHOCTB, YETHOCTb, HEUETHOCTb, OIPAHUYEHHOCTD, 1EPHOJUYHOCTD.
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2 IlpoMexyTKH BO3pacTaHUsl W yObIBaHMs, HauOolbllee U HaUMEHbIIEe
3HA4YeHUs, TOUKH 3KCTpeMyMa. I'paduueckas untepnperanus. IIpumeps
(YHKIMOHAIBHBIX 3aBHCHUMOCTEH B peasibHbIX MpOIeccax U SBJICHUSX.
Apudmernueckue onepanuu Haja QyHkuusmu. CrnoxHass QyHKUMs (KOM-
no3uiyst). [lonsaTre o HenpepbIBHOCTH QYHKINH.

IpakTHyeckne 3aHATHA:

20 TIloctpoenue TpaduKOB W UCCIAENOBAHHE JIMHEHHOW, KYCOYHO- 2
TUHEWHOU, TPOOHO-TMHEWHON (YHKITHIA.
Tema 3.2 Coaep:xxanue yueOHOro MaTepuaja:
Oo0parHnble 1 OGnactp ompeneneHust U 06aacTh 3HaueHus ¢yHkuuu. ['paduk obpart- 2
¢pyHKuuM HOW (QYHKITUU.
IIpakTHYecKue 3aHATHUS:
21 OOGpatnbie pyHKIMHM U uXx rpaduku. [Ipeodpasosanus rpaduka GyHK- 2
117078
Tema 3.3 Copep:xanue yueOHOro MaTepuaJa:
CreneHHble 1 Omnpenenenue crenenHon QpyHkiuu, e€ cBoiictBa u rpaduku. [Ipeodpa- 2
(GyHKUIMH. 30BaHus rpaduxos. [lapanienbHblii I€peHOC, CUMMETPHUST OTHOCUTENILHO
IMoka3arennb- OCeil KOOpIWHAT U CHMMETPHUS OTHOCHTEIHHO Hayasla KOOPAWHAT, CHM-
Hble QYHKIMH | METPUS OTHOCUTENIBHO MPAMOM Y = X, pacTsyKeHHE U CKaTue BJIOJIb OCei
KOOp/MHAT.
2 OmnpeneneHue Moka3aTelbHOW QYHKIIMU, €€ CBOHCTBA U I'PaUKH. 2
IIpakTnuyeckue 3aHATHS:
22 ITocTpoeHue u KccienoBanre rpaduka KBaapaTHIHOW QYHKIUH. 2
23 IlocTpoenue rpaduka nokazaTeabHON QYHKIINH. 2
Tema 3.4 Coaep:xxanue yaeOHOro MaTepuaja:
Jlorapudpmuue- | 1 Onpenenenue norapupmudeckor GQyHKIUHU, €€ CBOMCTBA U IpaQUKH. 2
ckue pynkuun | IlpakTuyeckue 3aHSITHS:
24 Tloctpoenue rpaduka sorapupmudeckon GyHKIUH. 2
Tema 3.5 Coaep:xxanue yueOHOro MaTepuaja:
Tpuronomer- 1 OnpeneneHus TPUrOHOMETPUUYECKUX (DYHKIMI, MX CBOMCTBA U rpadu- 2
puueckKue KU.
GyHKIHH IIpakTHYecKue 3aHATHUS:
25 Iloctpoenue rpaguKoB TPUTOHOMETPHUECKUX (DYHKITUH. 2
Tema 3.6 Copep:xanue yueOHOIro MaTepuaJa:
Oo0parHble 1 Omnpenenenust OOpaTHBIX TPUTOHOMETPHUUECKUX (PYHKIUH, UX CBOWCTBA. 2
TPUTOHOMET- I'pacdmikn 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKITHI.
pUuecKue IIpakTHYecKue 3aHATHUS:
(pyHKIIUH 26 IToctpoenue rpadKoB OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITHIA. 2
Paznen 4 Hayaja MaTeMaTH4eCKOr0 aHAJIM3a 32
Tema 4.1 Coaeprxanue y4eOHOIro Mmarepuasa:
IHociienoBa- 1 CnocoObl 3a1aHMsI U CBOMCTBA YUCIIOBBIX HOcen0BaTeNbHOCTEN. [1oHs- 2
TeJbLHOCTH THE O Mpejene mnocienoBaTenbHOCTH. CyllecTBOBaHHME Ipelenaa MOHO-
TOHHOM Or'PaHUYEHHOM MOCIEe10BaTEIbHOCTH.
2 CymMmupoBaHHE TOCIeI0BaTENbHOCTe. beckoHeuHo yObIBaromas reo- 2
MeTpUYecKas MPOTrPECCHs U ee CyMMa.
IIpakTnyeckue 3aHATHS:
27 HaxoxJeHue mpejiena YucioBOH MOCIeJ0BaTEIbHOCTH. 2
28 PackpbITHE HEONPEIEICHHOCTEH MPHU BHIYMCICHUH TPEICIIOB. 2
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Tema 4.2

Coaep:xxanue yueOHOro MaTrepuaja:

IIpousBoanas 1 TlonsiTue o Mpou3BOAHOM (YHKLNHU, €€ TeOMETPUUECKUi U (pU3ndecKuit 2
CMbICJ. YpaBHEHHE KacaTelabHOW K rpaguky QyHkuuu. IIpomsBoaHbie
CYMMBI, Pa3HOCTH, ITPOHU3BENCHUS, 4acTHOr0. [IpOM3BOJHBIE OCHOBHBIX
AJIEMEHTAPHBIX QYHKIUH.
2 IlpumeneHne MPON3BOAHON K UCCIENOBAHUIO (QYHKIIUI U MOCTPOCHUIO 2
rpacukoB. [Ipon3BogHbIe 00PaTHON (QYHKIIMH U KOMITO3UIINH ()YHKITHH.
[Tpumepbl UCHOIB30BAHUS MPOM3BOJHOM JUJISI HAXOXIEHHsI HAWIY4IIer O
pEILIeHHUS B IPUKIIATHBIX 3a/1a4ax.
3 Btopast npousBoaHas, ee reoMmeTpuyeckuil U ¢puznyeckuit cmpica. Ha- 2
XOXKJIEHUE CKOPOCTH JJIA Mpoliecca, 3aaHHOro Gopmyiol U rpadukom.
IIpakTHYecKue 3aHATHS:
29 Tlpoussoanas ¢yHkiuu. IIpon3BonHas cymMMbl, MPOU3BEACHUS, YaCT- 2
HOT'0, OCHOBHBIX 3J€MEHTapHbIX (QyHkuMi. HaxoxaeHue npous3BogHON
CIIO’)KHOHN (PYHKIIMH.
30 UccnenoBanue GyHKIUHN € TOMOIIBIO IPOU3BOAHOM, OCTPOEHUE I'pa- 2
(UKOB QPYHKITUH.
31 Bropas npousBoaHas. IIpuMeHeHne NpoOU3BOAHBIX K HCCIIEAOBAHHIO 2
(GYHKIIUH ¥ TOCTPOSHUIO I'PaUKOB.
Tema 4.3 Copep:xanue yueOHOTro MaTepuaJa:
IlepBooopasnas | 1 IIpuMeHeHue oIpeneNeHHOr0 MHTErpajga Uil HaxOoXJEHUs IJIOLaan 2
M UHTEerpai KPUBOJIMHEHOMN Tpanenuu.
2 ®opmyna HeroTona-JleiiOnuma. 2
3 [Ipumepsl nprMeHEeHHs HUHTEerpaja B pU3NKe U T€OMETPHH. 2
IIpakTHYecKkue 3aHATHS:
32 HaxoxJieHre HeonpeaeIeHHOro HHTerpaa. 2
33 Brruncnenue onpeaeeHHOro HHTerpana ¢ moMmoiso Gopmyisl Heio- 2
ToHa-JlelOHMIA.
34 Pemienue 3ajad Ha NMPUMEHEHUE (PU3UYECKOTO0 U TEOMETPUUECKOTO 2
CMBICJIa ONIPEEIEHHOT 0 MHTEerpaa.
Pa3znen 5 YpaBHeHusi 1 HepaBeHCTBA 24
Tema 5.1 Conep:kanue y4eOHOTr0o MaTepuaJa:
YpaBHenusi u 1 PannonanbHbIe, HppAllMOHAIBHBIC, ITOKAa3aTEeIbHBIC U TPUTOHOMETpHYE- 2
CHCTEMBI ypaB- | CKHE ypaBHEHHUs U cucTeMbl. O01acTh JOMYyCTUMBIX 3HAUEHUH.
HeHMId 2 PaBHOCHJIBHOCTh YpaBHEHHH, HEpaBeHCTB, cucTteM. OCHOBHbIE MTPUEMBI 2
UX peleHus (pa3jioXKeHWe Ha MHOXKUTENM, BBEIEHHUE HOBBIX HEHU3BECT-
HBIX, 10/ICTAaHOBKa, TpapuuecKiil METON).
IIpakTHYecKue 3aHATHUS:
35 Pemenue parioHaIBHBIX YPAaBHEHHIA. 2
36 Pemenue cucreM ypaBHEHHH Pa3IMIHBIMUA METOIAMHU. 2
Tema 5.2 Coaep:xxanue yaeOHOro MaTepuasa:
HepaBencTBa 1 PanuoHasnbHblE U HppalMOHAIIbBHBIE HepaBeHCTBA. [lokazaTenbHble U 2
TPUTOHOMETPUYECKIE HEPABEHCTRA.
2 OCHOBHBIEC NMPUEMBI PEIICHHUS PALMOHAIBHBIX U MPPALMOHAIBHBIX HE- 2
PaBEHCTB, NOKA3aTEJIbHBIX U TPUTOHOMETPUUYECKUX HEPABEHCTB.
IIpakTnyeckue 3aHATHS:
37 Pemienue HepaBeHCTB (pallMOHAJBHBIX, MPPALMOHAIBHBIX, IOKa3a- 2
TEIbHBIX).
38 PemieHne TpUroHOMETPHYECKUX HEPABEHCTB, CHCTEM HEPAaBEHCTB. 2
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Tema 5.3

Coaep:xxanue yueOHOro MaTrepuaja:

HUcnoan3zoanmne | 1 Metox nntepBanos. M3o0pakeHrne Ha KOOPAUHATHON MJIOCKOCTH MHO- 2
CBOWMCTB M Ipa- | KECTBA PELICHUN YPAaBHEHWI M HEPABEHCTB C JIBYMsI IIEPEMEHHBIMHU U HX
¢duxoB PyHk- CHCTEM.
nuii npu pewe- | [IpakTuyeckne 3aHATHS:
HuM ypaBHeHnmii | 39 lcnonb3oBaHue cBoWCTB U IpadMKOB (YHKIMH MpU pElIEHUH ypaB- 2
U HEPABEHCTB HEHHIl 1 HEPaBEHCTB.
Tema 5.4 Coaep:xxanue yueOHOro MaTepuaja:
IIpuxknaaaubie 1 IlpumeHeHNEe MaTEMaTUYECKUX METOAOB IS PEIIEHUs COAEep’KaTelb- 2
3a1a4u HBIX 33J1a4 M3 Pa3IMYHBIX 00JIacTell HayKW W MpakTUKH. VHTepnperaus
pe3yibTaTa, y4eT peaqbHbIX OrpaHUYCHUI.
IIpakTHYecKkue 3aHATHA:
40 IMTpuksagHble 3a7a44 C pelICHHEeM YPaBHEHUN U CHCTEM. 2
Pa3nen 6 KomOunHaTOprKa, CTATHCTHKA U TEOPHs BEPOSTHOCTEIH 16
Tema 6.1 Conep:xxanue yuedOHOro MarepuaJsia:
DJIeMeHTBbI 1 OcHoBHbIE MOHATHS KOMOMHATOPUKH. 3a/lauyu Ha MOJCYET YMcia pas- 2
KOMOMHATOpPH- | MEILIEHUH, IepecTaHOBOK, coueTaHui. Perenue 3ana4 Ha nepedop Bapu-
KH anToB. ®opmyna Ounoma Hprotona. CBoiicTBa OMHOMHHAJIBHBIX KO3 (-
¢uientoB. TpeyroapHuk [lackans.
IIpakTHYecKkue 3aHATHSA:
41 PemieHne KOMOMHATOPHBIX 3a7a4. 2
Tema 6.2 Copep:xkanue y4eOHOI0o MaTepuaJa:
OseMeHTHI Teo- | 1 CoObITHE, BEPOSTHOCTh COOBITHS, CIOKEHUE M YMHOXXEHUE BEPOSITHO- 2
pum BepositHo- | creil. [loHsATHE 0 He3aBUCUMOCTH COOBITHIA.
cTei 2 JluckpeTHas cilydaiiHas BEJIMUYMHA, 3aKOH ee pacnpezeneHus. Ynuciaosbie 2
XapaKTePUCTUKU JUCKPETHOW CIydailHOW BennuuHbl. [IoHATHE O 3aKOHE
OOJIBIINX YUCET.
IIpakTnyeckue 3aHATHS:
42 PemeHue 3a71a4 Ha BBIYMCIICHUE BEPOSITHOCTEH. 2
Tema 6.3 Conep:xanue yuedOHOro Marepuajia:
Oaementbl Ma- | 1 IlpeacraBienne maHHBIX (TaOJUIBI, AUArpaMMBbl, rpadukn), reHepab- 2
TeMaTHYeCKOl | Has COBOKYIHOCTb, BBIOOPKA, CpefHee apupMeTHIecKoe, MeInaHa.
CTATHCTHKH 2 IlonsaTHe o 3a7a4ax MaTeMaTHUYECKON CTaTUCTUKU. Pemenue mpaktuue- 2
CKHUX 3aJ]a4 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOIOB.
IIpakTHYeckue 3aHATHA:
43 Tlpocretimme 3a1aui MaTEeMaTHIECKON CTATHCTHKHU. 2
Pa3nen 7 I'eomeTpust 64
Tema 7.1 Coaeprxanue y4eOHOIro Mmarepuasa:
Ipsimble u 1 YpaBHeHUs npsAMON Ha MJIOCKOCTH. YTOJ MEXIY ABYMS MPSIMBIMH. VY C- 2
IUIOCKOCTH B JIOBUSl TMEPIEHAUKYJIIPHOCTH M MapajuIeIbHOCTH MNpsAMbIX. B3aumHoe
NMPOCTPAHCTBE | PacloNOkKEeHHE ABYX IPAMbIX B IpocTpaHcTBe. [lapamienbHOCTh mpsAMoOi
1 mockoctu. [TapannensHoCTh MIOCKOCTEM.
2 IlepneHauKyaspHOCTh NMpsiMOW M MIockocTu. [lepneHaukynsp u Ha- 2
KJIOHHasA. YToJl MEXAY NPSAMOU U IMJIOCKOCThIO. JIByrpanHsbIil yroa. Yroi
MEXAY III0CKOCTIMHU. [lepreHAUKYISIPHOCTh ABYX IIIOCKOCTEH.
3 I'eomerpuueckue npeodpa3zoBaHUs MPOCTPAHCTBA: MapaJUICIbHBIA Te- 2

PEHOC, CUMMETPHsI OTHOCHTENBbHO IIOCKocTH. IlapamnensHoe mpoekTu-
poBanue. [lnomans oproroHansbHol npoekuu. M3o0pakeHue npocrpaH-
CTBEHHBIX (QUTYP.
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HpaKTl/l‘leCKl/le 3aHATHUA:

44 YpaBHeHUs IPSAMOK Ha TMIOCKOCTH. 2
45 B3auMHOE pacHoJioKeHUE 2-X MPSAMBIX Ha IMJIOCKOCTU. YTOJI MEXIY 2
JABYMs IPSMBIMH. Y CJIOBUS MAapajIeIbHOCTH M NEPHEHIUKYISIPHOCTH 2 -X
MPSIMBIX.
46 YpaBHeHUE MPSIMON | MJIOCKOCTH B MPOCTPAHCTBE. [IByrpaHHbIi yroJ. 2
Tema 7.2 Conep:xxanue yueOHOro MarepuaJia:
Mmuororpannu- | 1 Bepmmnsbl, pedpa, rpaHud MHOrorpaHHuka. PasBepTka. MHororpaHHbsie 2
KM yriel. Bemykisie MHOrorpanHuku. Teopema Diinepa. [Ipusma. [psmas u
HakJIOHHas mpu3Ma. [IpaBunbHas npu3ma.
2 IMapamnenenunen. Ky6. [Tupamuna. [IpaBunsHas nupamuga. YcedeHHas 2
nupamuga. Terpasap. Cummerpuu B KyOe, B mapajuiefenunene, B mpu3sme
U IHpaMuie.
3 Ceuenns Ky0a, mpu3Mbl U nupaMuabl. [IpencraBieHue o nMpaBUIBHBIX 2
MHOTI'OIpaHHHUKaX (TeTpaspe, Kyoe, OKTasipe, J0AEKadAPe U UKOCAdAPE).
IIpakTHYecKkue 3aHATHS:
47 ITpusma. Beraucienust miomaay NoBEpXHOCTH U 00beMa IPU3MBI. 2
48 BeryucieHue miomaay IMOBEpXHOCTH U 00beMa IapauielenuIe/a. 2
49 BpluncrieHre MIOMAAN TTOBEPXHOCTH U 00beMa IPaBUIIBHOW MHUpaMH- 2
bl
Tema 7.3 Coaepxxanue y4eOHOIro Mmarepuasa:
Tesa u no- 1 Humuuaap u koHyc. YceueHHBbIH KoHyc. OCHOBaHUE, BbICOTa, OOKOBAs 2
BEPXHOCTH MOBEPXHOCTh, 00pa3yromias, pa3BepTka.
BpalleHus 2 OceBbl€ CEUECHUS U CEUCHMUS], TapaJlieIbHbIe OCHOBAHHUIO. 2
3 Ilap u cdepa, nx ceuenus. KacatenpHas miockocTs K chepe. 2
IpakTHyeckue 3aHATHA:
50 Hunmuuap. Beraucienye miomnaay NoBepXHOCTH HUINHApPA. 2
51 Konyc. Brruncnenue mioriaam NOBEpXHOCTH KOHYCA. 2
52 Hlap u cdepa. Beraucienue miomanu chepsl. 2
Tema 7.4 Coaepxxanne yueOHOro marepuasa:
N3mepenus B 1 O6svem u ero usmepenue. MurerpansHast ¢popmyna oobema. @opmyssl 2
reoMeTpuu o0beMa KyOa, MpsSMOYTOJbHOTO IMapajuleenuIeaa, Npu3Mbl, HUIMHIPA.
®opmybl 00bEMa MUPaMUIbI U KOHYCA.
2 @opmynbl MIOLAAM TOBEPXHOCTEH HWIMHApAa U KoHyca. DopmyIibl 2
o0BeMa mapa u Iaomaan chepsl.
3 Tlogobue Ten. OTHOMIEHUS TIOIMIAAEH MOBEPXHOCTEH U O0OBEMOB TIO- 2
JOOHBIX TeJl.
I[IpakTnyeckue 3aHATHUS:
53 Brruncnenue oobemMa MupaMuabl 1 KOHyca. 2
54 Beruucnenue o0bemMa HUIMH/IPA U Iapa Kak TeJl BpalleHHUs. 2
Tema 7.5 Coaep:xxanue yaeOHOro MaTepuasa:
Koopaunarei m | 1 IlpsmoyronbHas (aexapTroBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2
BEKTOPBI dopmyna pacCTOSIHUSL MEXY ABYMsI TOUKaMU MPOCTPAHCTBA. Y paBHEHUE
IUIOCKOCTH U MTPSIMOM.
2 Bekropel. Monyinb BekTopa. PaBeHCTBO BekTOpoB. CIIOKEHHE BEKTO- 2
poB. YMHOKEHHME BEKTOpa Ha 4KCJIO. PaznoxeHue BEKTOpa Mo Hampasiie-
HUSIM.
3 Yroa mexny AByMst BekTopamu. IIpoekiust BekTopa Ha ock. Koopauna- 2
ThI BEKTOPA.
4 CkaysipHO€ INpoU3BENEHHE BEKTOpOB. lcnonbp3oBaHue KoopAMHAT U 2

BEKTOPOB IIPH PELICHUH MaTeMaTHYeCKUX U NMPHKIAJHBIX 3a/a4. YpaBHe-
HUE chepsl.
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HpaKTuquKne 3aHATHUA:

55 KoopauHaThl TOYKH U BEKTOpa B MpocTpaHcTBe. [leiicTBUs HaJ BEKTO- 2
pamu. [lnuHa Bektopa. PaccrosiHuMe Mexay ABYMsI TOUKAMH U MEXIY
JBYMsI IJIOCKOCTSIMHU.
56 Pemenue 3a1a4 ¢ MOMOIIBIO CKAJIIPHOT O ITPOU3BEEHUS BEKTOPOB. 2
57 Pemienue 3a/1a4 Ha B3aMMHOE PACIIOJIOKEHHUE MPSIMOM U IIIIOCKOCTH. 2
58 Pemrenne 3a1a4 Ha BEKTOPHBIE YpaBHEHUS MPSIMOUN U TTOCKOCTH. 2
59 Hcnosp30BaHHE BEKTOPOB IPH JOKA3aTENbCTBE TEOPEM CTEPEOMET- 2
pumn.
Koncyabrauuu: 4
IIpoMe:KyTOUYHAsI aTTeCTALMSA: 12
Bcero: 250
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XAPAKTEPUCTHKA OCHOBHbBIX BUJOB
YUYEBHOU JEATEJIBHOCTHU OBYYAIOLIIUXCA

Conepxanue XapaKkTepuCTHKa OCHOBHBIX BUAOB YU€OHOM NesSTEIbHOCTH
o0y4YCHHS oOydarormmxcs (Ha ypoBHE YUeOHBIX JIeH CTBHIA)
Pa3znen 1 Anreopa
Tema 1.1 O3HakoOMIIEHHE C POJIbI0 MaTEMAaTHKU B HayKe, TEXHUKE, SKOHOMUKE, UH-

BBeaenue. Pazsurue
MOHATHSA 0 YHCJIe

(OpPMaLIMOHHBIX TEXHOJIOTUAX U TPAKTUYECKOH eI TebHOCTH.
O3HakoOMIIEHUE C LIEJISIMU U 33JlauaMi U3y4EHHs] MaTEMaTUKHU IIPU OCBOe-
Huu cnenuansHocrer CIIO.

BrimonHenne apudmMernueckux 1eHCTBUN HAJl YUCIAMU, cOueTasi YCTHbIE
U MHChMEHHBIE MpueMbl. HaxoxxaeHne npuOIMmKeHHbIX 3HAYeHUN Beu-
YMH WM TIOTPEIIHOCTeH BBIYMCICHU (aOCONOTHOW W OTHOCHTEIBHOM);
CpaBHEHHUE YHUCJIOBbIX BhIpaxkeHHH. Haxoxnenue ommbok B npeobpaso-
BAaHUSX U BBIUUCICHUSIX (OTHOCUTCS KO BCEM ITYHKTAaM IIPOrPaMMBl).

Tema 1.2
KopHu, crenenu u Jio-
rapudpmsl

O3HaKOMIIEHUE C MTOHATHEM KOPHs N-I CTENEHH, CBOMCTBAMU paJiUKajoB
U NIpaBUJIaMU CPaBHEHMs KOpHel. POpMyJIMPOBaHUE ONPENEIECHUS KOPHS
U CBOWCTB KOpHEW. Brluncnenne u cpaBHEHUE KOPHEH, BHIIIOJIHEHUE IPU-
KUJKU 3HaueHus KopHs. IIpeoOpa3oBaHue 4MCIOBBIX M OYKBEHHBIX BbI-
pa’keHUH, COAEPIKAIUX paJUKaIIbL.

BrimonHeHue pacuetoB 1o GopMmysiaM, CoIEp)KalllMM paguKajbl, OCyIle-
CTBJISII HEOOXOAMMBIEC TOACTAHOBKM U mpeoOpaszoBanus. OmnpeneneHue
PaBHOCHJIBHOCTH BBIPAXKEHUM C paJuKanaMmu. Penienue nppanuoHaaIbHbIX
ypaBHeHMI. O3HaKOMJIEHHUE C IIOHATUEM CTENEHH C J€HCTBUTEIBLHBIM I10-
kazaresieM. HaxoxxeHre 3HaueHUI CTENEeHH, MCIONb3ys P HeoOXoau-
MOCTH UHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHS N-i CTENEeHU B BUJE CTENEHU C JPOOHBIM TOKa3aTe-
JIeM U Ha000pOT.

dopMmyMpoBaHUE CBOMCTB CTeleHeW. BrlumcneHnue cremeHeil ¢ pamuo-
HaJbHBIM IIOKAa3aTEJEeM, BBIOJHEHUE NPUKUAKUA 3HAUEHUS CTEIEHH,
CpaBHEHUE CTEIECHEN.

IIpeoOpazoBaHue 4YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHMH, COJEpKAIIUX
CTEIeHH, IPUMEHSs CBOMCTBA. PeleHne mokazaTeabHbIX YPaBHEHHIA.
O3HakoMIIEHHE C NPUMEHEHHEM KOpHEH U CTENeHEW IpU BBIYMCICHUU
CPEIHHUX, IEJICHUH OTPEe3Ka B «30JI0TOM CEYEHUN». Penienne npukiaIHbIx
3a]1a4 Ha CJIOXKHBIE ITPOLIEHTHI.

BrimonHenne npeoOpa3oBaHuil BbIpakKeHUH, NMpUMeHeHHe (GopMyJ, CBs-
3aHHBIX CO CBOMCTBaMM CTeNeHeH U jorapudmon

Omnpenenenue 00gacTU JOMYCTUMBIX 3HAYEHHUH J0rapu@Muyeckoro BbI-
paxkeHus. Pemenue gorapuMuIecKiux ypaBHEHUH.

Paznen 2 OcHOBBI TPHTOHOMETPHH

Tema 2.1
OcHOBHBIE TOHATHUSA

N3yuyenune paaraHHOr0 METO/1a U3MEPEHUS YIJIOB BPAIlEHUsI U UX CBSI3U C
rpagycHoi mepoil. M3o0pakeHue yriioB BpalleHUs Ha OKPYKHOCTH, CO-
OTHECEHHE BEIMYMHBI yIJla C €ro pacrojoxeHueM. PopMmyarpoBaHHE
OTIPEACIICHUI TPUTOHOMETPUUECKUX (YHKUIMUA Jisi yrioB IMOBOPOTA H
OCTPBIX YTJIOB MPSIMOYTOJLHOTO TPEYTOJIbHUKA M OOBSICHEHHWE WX B3au-
MOCBSI3U.

Tema 2.2

OCHOBHBIE TPUTOHO-
MeTpHYeCKHE TOXKIEeCT-
Ba

[IpumeHeHne OCHOBHBIX TPUIOHOMETPUYECKHUX TOXKIECTB JJIsI BBIYUCIE-
HUS 3HAYCHUN TPUTOHOMETPUYECKUX (PYHKIIMHA MO OJHON U3 HUX.
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Tema 2.3

IIpeodpa3oBanus npo-
CcTedIuX TPUTOHOMET-
pU4YeCKHUX BbIpPaKeHHU

W3yueHne OCHOBHBIX (hOPMYJ TPUTOHOMETPUU: (HPOPMYJIbI CIOKEHUS Y]I-
BOCHUS, NTPeo0pa30BaHusl CyMMbl TPUTOHOMETPUYECKUX (YHKIUI B pO-
W3BEACHUE U MPOU3BENECHUS B CYMMY U IIPUMEHEHHE IPU BBIYUCICHUU
3HAYEHHs TPUTOHOMETPUYECKOT 0 BBIPAYKEHUS U YIIPOILLEHUS €rO.
O3HakOMIIEHHE CO CBOMCTBAMU CUMMETPHUM TOYEK HA €IMHUYHON OKPYXK-
HOCTH U IIPUMEHEHHU e UX JUIsl BBIBOAA (pOpMYJI MpUBEICHUSI.

Tema 2.4
Tpuronomerpuueckue
YPaBHEHUS U HepaBeH-
crBa. O0parHble TPU-

Pemenne mo ¢opMynaM U TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHeHUH. [IpuMeHeHne oOLIMX METOAO0B perie-
HUS ypaBHEHUH (IpuUBEICHHE K JMHEHHOMY, KBaJpaTHOMY, METOJA pa3-
JIOKEHUS Ha MHOXKUTENH, 3aMEHbl IEPEMEHHON) MPHU PELIEHUH TPUTOHO-

TOHOMeTPHYeCKHe METPUYECKUX YPaBHEHUH.

(pyHKI UM YMeHue oTMeuaTh Ha Kpyre pelieHrs NPoCTEeHIINX TPUT OHOMETPUUECKUX
HEpaBEHCTB.
O3HakOMIIEHHE C MOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKLHUH.
W3ydenue omnpezneneHuil apkCHHyca, apKKOCHHYCa, apKTaHI'€HCAa YHUCIa,
(bopMynMpoBaHUE UX, U300pakeHNE Ha €IMHUYHON OKPYKHOCTH, IIPUM e-
HEHHE NP PEIIeHNH YpaBHEHUH.
Pa3znen 3 @yHKIMHU, HX CBOiCTBA M TPAPUKH

Tema 3.1 O3HakoMIIEHUE C TIOHATHEM IEPEMEHHOHM, NPUMEpPAMM 3aBUCHUMOCTEM

®yukuuu. CBoiicTBa
byHkuui

MEX]y nepeMeHHbIMU. O3HaKOMJIEHUE C MOHATUEM Ipaduka, ompeaene-
HUE MPUHAIJISKHOCTH TOYKU rpaduky ¢yHkiuu. Onpenenenue mno ¢op-
MyJIe TPOCTEUIIIeH 3aBUCUMOCTH, BHIa ee rpaduka. Beipaxkenue mo ¢op-
MyJie OJHOI mepeMeHHol yepe3 npyrue. O3HaKOMIICHHE C OIPeAeIeHUEM
¢dbyHkuu, opmynupoBanue ero. Haxoxaenue o01acTu ONpenaeicHus 1
o0acTu 3HaYeHUH QyHKIINH.

O3HakomileHHE ¢ puMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealib-
HBIX MpOIleccax U3 CMEXKHBIX AMCUUILINH. O3HaKOMIIEHHE C J0Ka3aTelb-
HBIMH PacCyKJIEHUSIMU HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJpaTUYHOU
GbyHKIMA, TpOBEAEHNE WCCIENOBAaHUSA JHHEWHOW, KYCOYHO-JTHMHEWHOM,
IPOOHO-ITMHEHHON U KBapaTUIHON (YHKIUI, TOCTPOECHNE UX TPaPUKOB.
[Toctpoenne u urenue rpadukoB QyHKumid. MccrenoBanue QyHKIHH.
CocraBnenue BUJI0B (PYHKIHN MO TaHHOMY YCJIOBHIO, pellIeHHe 3aa4 Ha
KCTPEMYM.

Brimonenue npeodpazoBanuii rpaduka GyHKIIUH.

Tema 3.2
Oo6patHbie pyHkuuu

W3ydenue moHsATHs 00paTHOM (QYHKIMH, ONpeiesieHrue BUaa U MOCTpoe-
Hue rpaduka oOpaTHOW (YHKIIMU, HAXOXKICHUE €€ 00JacTh onpeneeHus
1 00J1acTH 3HAYEHUH.

[IpumeHeHue cBOWCTB (PyHKLUMN IPU UCCIIEOBAaHUHN YPaBHEHUH U pelie-
HUU 33a4 Ha 3KcTpeMyM. O3HaKOMJIEHUE C TOHATUEM CIOXKHON (QyHK-
117078

Tema 3.3

CreneHHble PYyHKIHH.
ITokazarenbHble PyHK-
M

Brruucnenue 3HaueHuit GyHKUMNA MO 3HaYeHUIO aprymenTa. Ompenene-
HUE MOJIOKEHUS TOUYKH Ha TpaduKe Mo ee KOOpAMHATaM U Ha000pOT.
Hcnonb3oBanre CBOMCTB (DYHKIIMI J1JI1 CpaBHEHUS 3HAYCHUH CTEICHeH.
[TocTpoenue rpaduKoB cTENEHHBIX (YHKITUH.

[TocTpoenue rpadukoB mokazatebHON (YHKIIUH.

Pemenne nmoka3aTenbHBIX YPaBHEHHU U HEPABEHCTB MO U3BECTHBIM aJITO-
puUTMaMm.

Tema 3.4
Jlorapudmuyeckue

byHkun

Brruucnenue 3HaueHuit QyHKIMNA MO 3HAYEHWIO aprymenTa. Ompenaene-
HUE MOJIOKEHUS TOUKH Ha Tpaduke Mo ee KOOpAHMHATaM U HA000pOT.
[TocTpoenue rpadukoB orapuGMuaeckoil GyHKIUH.

Pemenne norapuMuyecKuX ypaBHEHHH M HEPABEHCTB IO HM3BECTHBIM
aJIrOPUTMAM.
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Tema 3.5
TpuroHomerpuyeckue

GyHKIHUN

O3HakoMJIEHHE C MOHSTHEM HENPEPBIBHOW MEepUOAMYECKON (QyHKIMEH,
dbopMynupoBaHUe CBOWCTB CHHYCa M KOCHHYcA, IOCTpOEHHE UX rpadu-
KOB.

O3HaKOMJIEHHE C MOHSATHEM TapMOHMYECKHUX KOjleOaHUN U mpumMepamMu
TrapMOHUYECKUX KOJIeOaHUM Uil ONMMCaHUs MPOLECCoB B (pU3MKE U JpYy-
rux obnactsax 3HaHUA. O3HAKOMJICHHE C MOHSATHEM Pa3phIBHOM MEpUOIU-
geckod (yHKIUHU, (OpMYyIHpOBAaHUE CBOWCTB TaHTEHCAa M KOTaHTEHCA,
MOCTPOEHHUE UX TPadUKOB.

[Tpumenenue cBONCTB (pyHKUMN JJIsI CpaBHEHMsI 3HAUEHUN TPUTOHOMET-
pruecKUX QYHKIHHA, pelieH!s] TPUTOHOMETPUYECKIX YpaBHEHUH.

Tema 3.6
OO0paTHbIe TPUTOHO-
MeTpUYecKUe PYHKIUHN

[Toctpoenue rpaukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (YHKIHUNA U OI-
peneneHue no rpagukam UxX CBOWCTB.
Brimonnenne npeobpa3oBanus rpadukos.

4 Hayaja MaTeMaTH4eCKOro aHAJIH3a

Tema 4.1
IMocaenoBaTeabHOCTH

O3HakoMIIeHUE C MOHSATHEM YHUCIIOBOM MOCIEA0BATEILHOCTH, CIIOCO0aMHU
€€ 3a/1aHMsl, BBIYMCIICHUSMU €€ 4jieHOB. O3HaKOMIIEHHUE C MOHSATHUEM IIpe-
JieJ1a MOCJIe10BaTEIbHOCTH .

O3HaKOMJIEHUE C BBIYHUCIECHHUEM CYMMbl OECKOHEYHOI'O YMCIOBOIO psaa
Ha MpUMEpPE BbIUKUCICHUSI CyMMbl OECKOHEUHO yObIBalOIIeld reoMeTpuye-
CKOH MPOIPECCHH.

Pemenue 3agau Ha mpuMeHeHne GOpMyIbl CyMMBbI OECKOHEUHO YOBIBato-
e T€OMETPUUECKON MTPOTrPECCUU.

Tema 4.2
IIpousBoaHast

O3HakoMIIeHHE C TIOHSATHEM MPOM3BOAHOHN. M3yueHue u dopmynrpoBa-
HUE €€ MEXaHUYECKOr0 U TE€OMETPUUYECKOr0 CMBICHA, U3yUYEHHE aJrOpUT-
Ma BBIYHCICHUS TMPOHM3BOJHON Ha TpUMEpEe BBIUMCICHHUS MTHOBEHHOMN
CKOPOCTH U YTJIOBOTO KO3 (HHUIIMEHTa KacaTeIbHOM.

CocraBieHne ypaBHEHHsI KacaTeIbHOW B OOIIEM BHU/IE.

YcBoenue mpaBuil AuGepeHIUPOBAHUS, TAaOJUIBI MPOU3BOAHBIX 3J1e-
MEHTapHBIX (YHKIIHHA, TpUMeHeHue Ui nuddepeHinpoBanus QyHKIIHH,
COCTaBIICHHSI YpaBHEHHS KacaTeIbHOM.

W3yueHne TeopeM O CBSI3U CBOWCTB (DYHKIIMH M TPOU3BOAHOH, (OPMYIH-
poBka ux. [IpoBenenue ¢ moMoIbo TPOM3BOAHON HCCIEIOBAHUS (YHK-
[IUH, 33JTAaHHON (OPMYJIOH.

YcTaHOBJIEHHE CBS3M CBOMCTB ()YHKIIMU M MPOM3BOJHON IO MX rpadu-
KaM.

[IpumeHeHne TPOM3BOAHOW JJIsi pEeIIeHHs 3a7ad Ha HaXOXKIEHHE Hau-
O0IbIIIer0, HAMMEHBIIETr0 3HAUYCHHS M Ha HAXOXKICHHE SKCTPEMyMa.

Tema 4.3
IlepBooOpa3Hasi u uH-
Terpai

O3HakoMIIeHHE C TOHSATHEM UHTErpajia U IepBOOOPa3HOIl.

N3ydenue npaBuia BBIYMCICHUS IEpBOOOpasHON M TeopeMbl HploToHA-
JleiiOnuma. Pemenue 3ama4 Ha CBSA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM 11 JaHHOW (QyHKuuu. Pemenue 3amad Ha
MPUMEHEHUE MHTErpaja JJIs BbIYMCICHUS (U3HYCCKUX BEIUYUH M ILIO-

miaJieu.

Pa3nen S YpaBHeHusi M HEpaBeHCTBA

Tema 5.1
YpaBHeHHs U CHCTEMbI
YPAaBHEHM I

O3HakoOMIIEHHE C TPOCTEUIINMU CBEICHUSAMHU O KOPHAX alreOpanyecKux
YPaBHEHHM, TOHATUAMH UCCIEIOBAHUS YPABHEHUI U CUCTEM yPaBHEHHUI.
N3yyenne Teopun paBHOCHJIBHOCTH YpaBHEHUH M ee nmpuMmeHeHus. Ilo-
BTOpPEHHE 3allMCH PEIICHUs] CTaHJIapTHBIX YpaBHEHUM, IPHUEMOB mpeoldpa-
30BaHMS YPAaBHEHUM Ul CBEJICHMs K CTaHAAPTHOMY ypaBHEHMIO. Pemie-
HUE€ PALMOHAJIBHBIX, UPPALMOHAJBHBIX, ITOKA3aTEIBHBIX U TPUTOHOMET-
PUYECKUX ypaBHEHUN U cucTeM. [I0BTOpeHHE OCHOBHBIX IPUEMOB pelle-
HUS CUCTEM.
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Pemienne ypaBHEHUH C NPUMEHEHUEM BCEX IPUEMOB (pa3joXKeHHUS Ha
MHOXKMTENHU, BBEICHHUsI HOBBIX HEU3BECTHBIX, OJICTAHOBKH, I'pauecKo-
r'0 METO/1a).

PenieHue cucteM ypaBHEHUH ¢ IPUMEHEHUEM PA3JIMYHbIX CIOCOOOB.

Tema 5.2 O3HakoMIIEHHE ¢ OOIIMMU BOMPOCAMH PEIIeHUs HEPABEHCTB.

HepaBencrBa Penrenrie HepaBEHCTB U CHCTEM HEPAaBEHCTB C TPUMEHEHUEM Pa3IMYHBIX
CII0CO0OOB.

Tema 5.3 O3HaKOMIIEHHE C METOJIOM MHTEepBajioB. 300paskeHrne Ha KOOPIUHATHOMN

Hcnosb3oBanue TUIOCKOCTH MHOXKECTBA PEUICHWH YpaBHEHUH M HEPaBEHCTB C JABYMS Iie-

CBOJCTB H rpadpuxos
(yHKUUH Npu pemieHun
YPABHCHUH U Hepa-
BEHCTB

PECMCHHBIMU.

Tema 5.4
Ipukiaaaabie 3a1a49u

[IpumeHeHne MaTeMaTUyeCKUX METOAOB I PEIICHUS! COAEpKaTeIbHBIX
3aJa4 U3 pa3IMyHBIX o0JjacTell HaAyKu W MpakTHKU. MHTepmpeTupoBaHue
pe3yJIbTaTOB C YUETOM PEaJIbHbIX OTPaHUYEHHI.

Pa3znea 6

KOMﬁI/IHaTOpI/IKa, CTATUCTUHKA U TCOPHUS Bep()ﬂTHOCTeﬁ

Tema 6.1
JJieMeHThI KOMOMHA-
TOPUKH

N3ydenue npaBuia KOMOMHATOPUKU M NPUMEHEHHE UX HPHU pelIeHUU
KOMOMHATOPHBIX 3a/1a4. Perenne KOMOMHATOPHBIX 3a7]a4 METO/IOM Tiepe-
0opa ¥ 10 IPaBUILY YMHOXKEHUSI.

O3HakoOMIIEHUE C MOHATHSAMU KOMOMHATOPHKH: pa3MElIeHUsIMH, codeTa-
HUSIMH, IEPECTaHOBKAaMU U (QopMmyJsiaMH Ui UX BbluuciieHus. OObsCHe-
HUE U MpUMeHeHuEe (GOopMyI I BHIYMCICHUS pa3MellleHui, nepecTaHo-
BOK M COYETaHUN IPU PElIEHUH 3aa4.

Osznakomiienue ¢ OunomoM HeioToHa 1 Tpeyroiapaukom [lackans.
Pemenne mpakTHueckux 3azad C HCHOJIb30BAaHUEM MNOHATUH W NPaBUI
KOMOHMHATOPUKH.

Tema 6.2 N3ydeHne KIIaCCMYECKOr0 OINPENEIIEHUS] BEPOSTHOCTH, CBOMCTB BEPOSIT-

DJIeMeHTBI TEOPUH Be- | HOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

posSiITHOCTE PaccMmoTpenmne mpuMepoB BeIUMCICHUS BEpOsITHOCTEH. Pemenue 3amay Ha
BBIYHMCIICHUE BEPOSITHOCTEH COOBITHIA.

Tema 6.3 O3HakOMIIEHHE C MPEACTABJICHUEM YHCIIOBBIX JIAHHBIX U MX XapaKTepH-

DJIeMeHTBbI MaTeMaTH-
YeCKOH CTATHCTHKH

CTUKAMH.

Pemenne npaktuueckux 3agad Ha 00OpabOTKY YMCIOBBIX JaHHBIX, BBIYM C-
JEHHE UX XapakTepucTuk. IlpencraBienue naHHbIX (TaOIMLBI, JUarpaM-
MBI, TpaduKn).

Paznen 7 I'eomerpust

Tema 7.1
IIpsiMbIe ¥ MJIOCKOCTH B
NPOCTPAHCTBE

@opMyJIMpOBKa W MPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aHUMHOIO
pacnoioXeHus: NpsAMBIX U IUIOCKOCTEH. Pacro3HaBaHue Ha yeprexax U
MOZENSAX Pa3IUYHBIX CIy4aeB B3aMMHOIO pACIOJI0XKEHUS MPAMBIX H
IJIOCKOCTEH, apryMEeHTUPOBAHHE CBOMX CyxAeHUH. DopMyiaupoBaHUE
OIpEAEIeHUM, TPU3HAKOB U CBOICTB MapajlIeNbHBIX U MEPHEHAUKYIISp-
HBIX IIJIOCKOCTEW, IBYI'PAHHBIX U JIMHEHHBIX YTJIOB.

BrinosiHeHHEe MOCTPOCHHS YIJIOB MEXAY MPSIMBIMU, MEXKIY HOPSIMOW U
IJIOCKOCTBIO, MEXKY IJIOCKOCTAMHM IO ONMCAHUIO U PAaCIO3HABAHUE UX HA
MOJIEIISX.

[IpuMeHeHME MPU3HAKOB M CBOMCTB PACHOJIOKEHHS MPSAMBIX U MJIOCKO-
CTEN IpU PELICHUN 3a/a4.

N3o0paxeHne HA pUCYHKaX U KOHCTPYHPOBAHHME HA MOJEINSX MEepPIeHIU-
KYyJpOB U HAKJIOHHBIX K MJOCKOCTH, MPSIMBIX, HapauIebHBIX TJIOCKO-
CTEH, YIJI0B MEX]y MPSMOI U MIOCKOCThIO U 00OCHOBaHHUE MOCTPOCHHSL.
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Pemnienue 3anay Ha BBIYUCIIEHUE T€OMETPUYECKUX BeIUUuH. OnucbiBaHue
paccTosHUSA OT TOYKU 10 IUIOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH, MEXKAY
IUIOCKOCTSAMH, MEXAY CKPEIIMBAIOIUMUCS MNPSAMBIMH, MEXAY IpPOU3-
BOJIbHBIMH (PUTypaMu B IIPOCTPAHCTBE.

dopMyaMpoBaHUE U JIOKa3bIBAHME OCHOBHBIX TEOPEM O PaCCTOSHUAX
(Teopem cyuiecTBOBaHuUs, cBoicTBa). M300paxkeHne Ha depTexax U MO-
JEsX PacCTOSHUS M OOOCHOBAaHME CBOMX CyXAeHHMH. OmpeneneHue u
BBIUMCIICHUE PACCTOSHUIN B mpocTpaHcTBe. [Ipumenenue ¢opmyn u Teo-
peM MJIaHUMETPUH IS PEeLIeHHs 3a1a4.

O3HakoOMJIEHHE C TOHATHEM IMapaUIEIbHOTO MNPOEKTHUPOBAHUS U €ro
cBoiicTBaMu. DOpMyJIMpPOBAHHE TEOPEMBI O ILIOLIAAM OPTOTrOHAJIBHOM
MIPOEKLUU MHOTOYT'OJIbHUKA.

ITpumenenue Teopun 1ui1 000CHOBAHMSI TOCTPOEHUM U BBIUMCIICHUH.
AprymMeHTHpOBaHUE CBOUX CYKJEHHUI O B3aMMHOM DPACIIOIOXKEHUH IPO-
CTPAHCTBEHHBIX (PUTYD.

Tema 7.2
MHoOrorpaHHuKHu

Onucanve U XapaKTepPUCTHUKA PAa3JIUYHBIX BHUIOB MHOTOTPAaHHUKOB IIEpe-
YHCIIEHHE HUX DJIEMEHTOB M CBOMCTB. M300pa’keHHE MHOTOI'PaHHUKOB U
BBITIOJIHEHHUE TOCTPOCHUSA HAa M300PaKEHUSAX M MOJENSIX MHOTOTpaHHU-
KOB.

BrlunciieHne TMHEWHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH-
¢burypamnusax, apryMeHTUPOBAHHE CBOUX CYXKJICHUH.

XapakTepucTuka U U300paKeHUE CEUEHUsl, pa38epmKi MHO202PAHHUKOS,
BBIUMCIIEHUE TI0IIAJIEN TOBEPXHOCTEMN.

[TocTpoenue nmpocTedMX CedeHHi KyOa, MpU3MBbl, MUupaMuabl. [Ipume-
HeHHe (paKTOB U CBEACHHN U3 IJIAHUMETPHUH.

O3HakOMIIEHUE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE, (POPMYIHpPOBAHUE
OIpPEAECIIEHU U CBOMCTB. XapaKTepUCTUKA CUMMETPUH TEJ BpAIlCHUS U
MHOT'OTPaHHHUKOB.

[IpuMeHeHrE CBOWCTB CHMMETPHUU IIPU PELIEHUH 3aa4.

Hcnonb3oBanue mpuOOPETEHHBIX 3HAHUM JIJISI MCCIIEOBAHUS M MOJEIH-
POBaHHUS HECIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHHKOB W BBITTOJIHEHUE PUCYHKOB IO
YCJIOBHSIM 3ajad.

Tema 7.3
TeJia 1 MOBEPXHOCTH
BpalleHus

O3HakOMIIEHHE C BHJAMH TeJ BpalieHus, (GOpMyJMpoBaHUE WX OMNpee-
JieHui U cBoiicTB. DOpPMYyIMPOBAHUE TEOPEM O CEYEHUHM Ilapa IJIOCKO-
CTBIO W TUIOCKOCTH, KacaTellbHOHU K cepe.

XapakTepucTuka 1 n300pakeHUe TeJl BpalleHus, UX pa3BePTKH, CEUCHUS.
Pewienne 3agau Ha MOCTPOEHUE CEUEHUM, BBIYMCIICHHE JJIMH, PacCTOs-
HUM, yrioB, momaaei. [IpoBenenne qoka3aTelbHbIX PACCYKIECHUN MPU
pelieHru 3ajad.

[IpuMeHeHuEe CBOMCTB CHMMETPUHU MpPU PEIICHUHU 3ajlady Ha Tejla Bpalle-
HHS, KOMOMHAIIAIO TEJL.

N306paskeHrne OCHOBHBIX KPYTJIBIX TEJl U BBHIITOJIHEHUE PUCYHKA IO yCIO-
BUIO 3aJIa4H.

Tema 7.4
HN3mepenus B reomet-
pun

O3HakoMIIEHUE C MOHATHUAMHU IUIOIIAIU U 00bemMa, aKCHOMaMH U CBOUCT-
BaMu. PemeHre 3a7a4 Ha BbIUKCIIEHUE TUIOMIAAEH MJIOCKUX QUTYp C IPU-
MEHEHHEM COOTBETCTBYIOMIUX (opMYIT U (HAaKTOB U3 MIIAHUMETPUH.
N3ydenue TeopeM O BBIUHCICHUM OOBEMOB IPOCTPAHCTBEHHBIX TEN, pe-
IIEHHE 3a]]a4 Ha TpUMEHeHHe (POPMYJT BBIYUCICHUS 00bEMOB.

Nzyuenne Qopmyn Ui BBIYMCICHUS IUIOMIAZCH TMOBEPXHOCTEH MHOTIO-
I'PaHHHMKOB U TEJl BPALlICHUSI.
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O3HaKoOMJIEHHUE C MCETOJOM BbBIYHCIICHHS IIOIAU ITIOBEPXHOCTHU c@epm.
Pemenne 3amady Ha BBIYMCICHHE ILIOIIAACH MMOBEPXHOCTU IPOCTPAHCT-
BCHHBIX TCII.

Tema 7.5
KoopauHaThbl 4 BEKTO-

pblI

O3HakoMJIEHHE C IOHATHEM BeKTOpa. M3yueHue 1ekapTOBOM CHCTEMBI
KOOpJMHAT B MIPOCTPAHCTBE, IOCTPOCHUE 110 33JaHHBIM KOOPIAHHATAM TO-
YeK ¥ MJIOCKOCTEN, HaXOKICHNE KOOPANHAT TOYEK.

Haxoxnenue ypaBHEHUI OKpY>KHOCTH, cepbl, INIOCKOCTU. Brruncienue
pacCTOSAHUI MEXAY TOUKAMHU.

N3y4yenune CBONCTB BEKTOPHBIX BEJIMYUH, ITPABUII Pa3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOXKJIECHUS KOOPAMHAT BEKTOPA B
MIPOCTPAHCTBE, MPAaBWII IEUCTBUN C BEKTOPAMH, 3aJaHHBIMH KOOpJAMHATA-
MU.

[IpumeHeHue Teopry MpH PELIEHUH 3a/1a4 Ha IEHCTBUS C BEKTOPaMH.
N3ydyenne CKaIsIpHOTrO IMPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
IpsMOM U IoCKOCTU. [IpruMeHeHne Teopun npy pPeIIeHnH 3a1a4 Ha JAcH-
CTBUSL C BEKTOPAMM, KOOPIAMHATHBIA METOJ, IIPUMEHEHUE BEKTOPOB JUIA
BBIYHCIICHUS BEJIMYMH YTJIOB U PACCTOSHUM.

O3HaKOMIIEHHE C 0KA3aTEJIbCTBAMU TEOPEM CTEPEOMETPUM O B3aMMHOM
PacIoNOXEHUH MPSIMBIX U MJIOCKOCTEH C UCII0JIb30BAHUEM BEKTOPOB.
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YCJOBUSI PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

1 MarepuajJbHO-TEXHUYECKOE O0eclieyeHUe peanu3anuu padouyeid mpo-
rpaMmbl

st peanuzanuu pabodeil mporpaMmbl Y4€OHON AUCIUIUIMHBI IPETYCMOTPEHbI
CJICIYIONINE CHEelUANIbHbIC MMOMEIICHUS, OCHAIlCHHbIE 000PYJI0BaHUEM U TEXHHUYE-
CKUMH CpeACTBAaMU O0YyUCHHUS:

1.1 KaOuneT MmaTeMaTHKU:

PaGouee mecto npenogasarens - 1, paboune Mecra o0yqaromuxcs - 59.

Jlocka MaruuTHO-MapkepHas nmoBopotHas 100*180 cm - 1 .

Komnbrorep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ
- 1 .

ITpoextop DEXP DL-200 - 1 mir.

Okpan HacteHHbt DEXP WM-60 - 1 mr.

TeneBuzop mnasmennsiit Di/lxu RT-42PC 3 R - 1 mir.

ITporpammuoe obecneuenne: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

2 UndopMmanuonHoe obecreyeHue peajin3anuu padodei mporpaMmmel

s peanuzanuu paboudeil mporpaMmbl y4eOHON MUCIUIIIUHBI OMOIMOTEYHBIN
dboHn o00pa3oBaTeNbHOW OpraHU3aIMd HMMEET Te4YaTHble W/WIM 3JICKTPOHHBIE
oOpa3oBaTelbHble U  HUHPOPMALMOHHBIE  PECYPCHl, PEKOMEHIyeMble  JIs
UCIOJIb30BaHMs B 00pa30BaTeIbHOM MPOIIECCE:

2.1 OcHOBHbBIE 3J1€eKTPOHHbIE U3AHUS:

1. Kozno B.B. Maremaruka: anredpa ¥ Hadyaja MaTeMaTHYECKOrO aHaJM3a,
reomeTpusi: yueOHUK A 10 xnacca . ba3oBblit u yrioyonénnsiii yposau / B.B. Kos-
noB, A.A. Hukutun. - Mocksa : Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-
00359-9. - URL.: https://ibooks.ru/bookshelf/374152/reading. - TekcT: 371€KTPOHHBIN.

2. Kozno B.B. Maremaruka: anreOpa ¥ Hayajga MaTeMaTUYECKOTO aHaIN3a,
reoMmeTpusi: yueOHMK Juist 11 kiacca . ba3oBelit u yrayonénunsiii ypoau / B.B. Kos-
joB, A.A. HukutuH. - MockBa : Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-
00274-5. - URL: https://ibooks.ru/bookshelf/374166/reading. - Tekct: 31eKTPOHHBI.

2.2 JIonoJHUTEIbHbIE YJIEKTPOHHbIE U3IAHUS:

1. A6aymnuna, K. P. Maremaruka : yueonuk nis CIIO / K. P. A6aynnuna, P. I
MyxameraunoBa. — CapatoB : [IpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-5-
4488-0941-5. — Texkcr : anexkrponnsiit // Ludposoii oOpazoBarensHblil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/99917.html. — Pexum moc-
TyIa: JJis aBTOPU3H. MOTH30BATEIICH.

2. AnnatoB, A. B. Maremaruka : yueOHoe nocodoue misa CIIO / A. B. Anmnaros.
— 2-¢ m31. — Caparos : [IpodobpazoBanue, Ait [Im Op Menua, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Texkcr : anextponHsbIi // Ludpo-
Boii  oOpazoBarenbHbli  pecypc IPR SMART : [caitit]. — URL:
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https://www.iprbookshop.ru/80328.html. — Pexxum goctyma: st aBTOpU3Up. MOIb-
30BaTENEH.

2.3 1onoJIHUTEIbHbI€ HCTOYHHKH:

1 www.fcior.edu.ru (MudopmanrionHsie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE Ma-
TepHaIbl).

2 www.school-collection.edu.ru (Enunas xomnekiuu nudpoBeIXx 00pa3oBa-
TEIILHBIX PECYPCOB).
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