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Ilpumepnas pa6ouas nporpamMma yueGHOM qUCHMILTHHEL «MaTeMaTHKay IS CHeLHaIbHOCTH
cpeaHero npogeccuonansHoro obpazosanus (nanee — CITO):  09.02.03. ITporpamMmupoBanue B
KomnbroTepHbIX cucteMax; 18.02.09 Ilepepaborka HeTH u rasa; 21.02.03. CoopykeHue u 3Kc-
ILTyaTalus ra3oHeTenpoBoios M razonedTexpanummm; 21.02.05. 3eMenbHO-HMYILECTBEHHBIE OT-
Homenus; 23.02.03. Texumdueckoe o6CIyUBaHHE M PEMOHT ABTOMOGHILHOIO TpaHCIOpTa;

40.02.01. IlpaBo u opranmsauus couuansHoro obecreuenus; 40.02.02. [IpaBooxpaHuTensHas aes-
TEJILHOCTE.

Opranusauus-paspaboranx: AHIIOO «Y GpuMCKHMit MOMHTEXHUYECKHH TEXHUKYM»



Conepxanue pabodeit nmporpaMMbl pealnu3yeTcs B MPOLEcce OCBOEHUS 00ydarolMMucs o6-
meobpazoparensHoro nukia INIICC3 CIIO ¢ monydyenuneM cpepHero obmero odpazoBaHus, paspa-
6oTanHOM B cooTBeTCTBHHE ¢ TpeboBanusmu OI'OC cpemnero obiero obpasosanus, ®I'OC cpea-
Hero npogeccuoHanbHOro obpaszopanus creunansioct: 09.02.03. [IporpaMMHpOBaHHE B KOMIIb-
1oTepHbIX cucteMax; 18.02.09 [lepepaboTka Hedtu u raza; 21.02.03. CoopyxeHue U 3KCIIIyara-
us razoHedTenpoBofoB H rasoHedrexpanunmin; 21.02.05. 3emMenbHO-UMYIIECTBEHHBIE OTHOLIE-
Hus; 23.02.03. Texnuueckoe oO6CHyKMBaHHE W PEMOHT aBTOMOOMIBHOrO TpaHcropra; 40.02.01.
[Tpaso u opranu3anus couransaoro obecneuyenus; 40.02.02. IlpaBooxpaHUTENbHAS AESTENLHOCTD,
Ha OCHOBE NMPUMEPHOM NporpaMMbl o6nieobpa3oBaTebHOH yueOHOH TUCIHUIUTAHEI «MareMatukay,
pekomenayemolt PI'AY «DHUPO» (mpotokon ot 28 utons 2016r. Ne 2/16-3.).



[NOSICHUTEJBHAS 3ATIMCKA

I[Iporpamma o61eo6pasoBaTenbHOlM y4ebHOH mucuumnaa «Marematukay (nanee — «Mare-
MaTHKa») IIpeHa3sHaYeHa JUTA H3y9eHH s MATEMATHKH B IPO(ECCHOHANBHEIX 00Pa30BaTE/bHEIX op-
ranuzamusx CIIO, peanusyiomux o6pa3oBaTelbHyI0 IPOrpaMMy CpeIHEro ofIero o6pazoBatus B
Npeenax 0CBOCHUS MPOrPaMMBI II0JJTOTOBKY CIIELUATUCTOB CPENHETO 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeGosanuit ®I'OC cpennero o6iero o6pazoBaus,
MPEABABIAEMBIX K CTPYKTYPE, COAEPIKAHUIO M PE3YJIBTATAM OCBOEHUS Y4eOHON AMCHMILUIUHLL «Ma-
TEMaTHKa», B COOTBETCTBHH C PekOMEeHIALMAMH MO OpraHU3alMy M0JIyYEHHS CPEAHEro 00LIero
o0pa3oBaHus B IpefieNlax OCBOGHHs 0GPa30BATENbHBIX MPOIPAMM CPEJHEr0 NpO(GECCHOHATBHOIO
obpasoBanus Ha 6a3e OCHOBHOIO 0GLIEr0 06pa30BaHMs C YUETOM TpeGOBAHMI (henepaybHbIX rocy-
JI@PCTBEHHEIX 00pa30BATENBbHBIX CTAHAAPTOB U IOJly4aeMOi MPO(GECCHH HilH CIEHHATBHOCTH Cpei-
HEro npodeccuonansHoro obpasopanus (mHcbMO JlemapTaMenTa rocyJapCTBEHHON NOMUTHKH B
cepe noaroTosku pabounx xampos u JI10 Muno6prayku Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue nporpammel «MaTemaTiKka» HANPaBIEHO HA JOCTH/KEHHE CIEAYIOLIAX LeNeil:

- obecneyenne chOPMHPOBAHHOCTH [PEICTABNEHHUI O COMMANBHBIX, KyIBTYPHBIX H HCTOPHUECKHX
(paxTOpax cTaHOBIEHHS MATEMATHKH;

- obecrnieyenne cHOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPHTMHYECKOTO ¥ MATEMATHYECKOTO MBIl
JICHHS;

- obecrieyenre CHOPMUPOBAHHOCTH yMEHMIT TTPHMEHSTh MOJTyYEHHbBIE 3HAHHUS MPH PELICHHH pa3-
JMYHBIX 3a/1a4;
- obecrieuenne chOpPMUPOBAHHOCTH MPENCTABICHUH O MATEMATHKE KAK YaCTH OOLIEUeI0BeuecKoi
KyIbTypbl, YHUBEPCAILHOM A3bIKE HayKH, M03BOJIAIOIIEM OMHUCHIBATE H U3Y4aTh PEabHBIE POLIEC-
CBI U SIBJICHUS.

B mporpamMmy BKIIOYEHO conepikanue, HAMpPaBIeHHOE HA GOpMHpOBaHHE Y CTYIEHTOB KOM-
NETECHLUH, HeOOXOAUMBIX st KauecTBEHHOro ocBoenus [1[ICC3 Ha 6aze OCHOBHOTO 06LIEro obpa-
30BaHMS C MOJIyYEHHEM CPEIHEro obiero o6pazoBaHus;



OBIUASI XAPAKTEPUCTHKA YYEBHOM TUCLUIIJIHHBI
II1.01 MATEMATHUKA

Marematuka sBasercs (yHmamentanbHOM 06meo6pa3oBaTeNbHOM AUCHMIUIAHON CO CJIO-
JKUBIIHMCS YCTOWYHBEIM COLEpAKAHHEM U OOIIUMH TpeOOBaHHUIMHU K MOATOTOBKE 06yUarOmHXCs.

B npodeccuonansubix 06pa3oBaTesbHBIX Opranusanusx, peamusyomux [I1CC3 na 6a3e oc-
HOBHOTO 06111er0 06pazoBaHusA, H3yYCHHE MATEMATHKH UMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT
npoduis npodecCHOHATBHOTO 06pa3oBaHus.

[Tpu ocBoenuu cnenuansHocT CITO ecrectBenHOro mpoduas npodeccuoHanbHOro obpaso-
BaHHS MaTeMaTHKa M3ydaeTcs Kak Gaszopas ydeOHas JWUCHMIUIHHA, YYMTBIBAIOIIAs CIELUPHKY OC-
BaMBaeMOM CIIEHATEHOCTH.

Obmue nenu W3y4eHUs MaTeMAaTHKU TPAIULIIMOHHO PEaU3yIOTCA B YEThIPEX HANPABICHHAX:

1) obiee npencrapnaenue 00 UAEAX U METOIaX MATEMATHUKH;

2) MHTEIIEKTYallbHOE Pa3BUTHE;

3) oBnajeHre HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSMU H YMEHUAMH;

4) BocniuTaTeIEHOE BO3/ICHCTBHE.

[Ipodunusanus uenedt MareMaTuyeckoro o6pa3oBaHus OTpaxkaeTcs Ha BEIOOpE IPUOPHTETOB
B OpraHus3aluy yueOHO# nesrenbHOCTH ofOywarommxcs. s TexHuyeckoro npoduns npodeccuo-
HalnpHOT0 0Opa3zoBaHus BEIOOP Lienel cMelaeTcs B MparMaTuyeckoM HalpaBJieHHH, NpeaycMaTpu-
BAIOILIEM YCHJICHHE M PaclIMpEeHHMe NPUKIATHOTO XapaKTepa M3yYeHHs MaTeMaTUKH, [IPEUMYLIECT-
BEHHOM OpHEHTAILUU HA AITOPUTMUAYECKUN CTHIIb IO3HABATEIBbHOMN JEATEILHOCTH.

H3yuenne MaTeMaTHKU YYUTHIBAIOIIECH CrieM(bUKY OCBaWBAEMOMN CTYAEHTaMHM CIIELHAIbHO-
ctH CIIO, obecnieunBaercs:

- BEIOOPOM pa3IMYHBIX MMOAX0I0B K BBEJICHHIO OCHOBHBIX MMOHATHH;

- (pOopMHpOBaHHUEM CHUCTEeMbI YueOHBIX 3amanHuil, obecneunBaoumMx hPEeKTHBHOE OCYIUECTBIEHHE
BBIOPAHHBIX LIE€NEBBIX YCTAHOBOK;

- oboraleHHeM CreKTpa CTUeH Yy4eOHON AEATEIbHOCTH 3a CYET COTJIaCOBaHMs C BEAYLUMMH Jesi-
TEJbHOCTHBIMM XapPaKTEPUCTUKAMHU BEIODAHHOR CIELIMAIbHOCTH.

IIpodunbHas coctaBnsomas oTpaxaercs B TpebOBaHUAX K MOArOTOBKE 00y4alOHUXCs B Yac-
TH:

- obImel cucTeMbl 3HAHMHR: COMEpKATENbHBIE MTPUMEPH] UCIIOIb30BAHUS MATEMATHYECKUX HJIEH W
METOJOB B NPOPECCHOHABHON ACATENBHOCTH;

- YMEHMH: pa3idyuie B YpoBHE TpeOOBaHMM K CII0KHOCTH IIPUMEHSEMBIX allTOPUTMOB;

- IPaKTH9YECKOTr0 HCIOIb30BaHUs IPUOOPETEHHBIX 3HAHUM ¥ YMEHHUH: HHIAUBH/IYaIbHOIO Y4eOHOTO
OMbITa B [IOCTPOEHUU MATEMATHYECKHX MOJIENIEH, BBIITOJIHEHUM HUCCIIENOBATENBCKHX TIPOEKTOB.

Taxum o6pazom, peanuzanus coiep:kaHus y4eOHOH MMCLMIUIMHBI OPUEHTUPYET Ha IPHOPH-
TETHYIO POJIb MPOLECCYaTbHBIX XapaKTePHCTHK yueOHOH paboThl, 3aBHCAIIUX 0T Ipodus npodec-
CHOHAJILHOINO 0Opa3zoBaHMsl, MOTYYEHUS ONBITA UCIIOIB30BAHMSA MATEMATUKU B COAEPKATENbHBIX W
npodeCCUOHATBHO 3HAYUMBIX CUTYALHUSX 110 CPABHEHHUIO ¢ HOPMabHO-YPOBHEBBIMHU PE3Y/bLTATHB-
HBIMHU XapaKTePUCTUKAMHU 00yYeHHUSs.

Copepkanue yuyeOHOM NMCHUIUIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMM COJEpAKa-
TE/IbHBIMU TMHUAMHU 0OY4YEeHHUS MaTeMaTUKE:
- anrebpanyeckas TMHMS, BKIIOYAIOIAs CUCTEMATH3AlAI0 CBEIEHHH O YMCIax; H3Yy4EHUE HOBBIX U
000011eHHE paHee U3YYEHHBIX ONepalii (BO3BEICHHE B CTENIEHb, H3BICUEHUE KOPHS, Jl0rapupmMu-
pOBaHHE, CHHYC, KOCHHYC, TAHI€HC, KOTAHIeHC U OOpaTHBIE K HUM), U3y4YEHHE HOBBIX BUIOB YHM-
CJIOBBIX BBIPAXKEHHH M (OPMYI; COBEPIIEHCTBOBAHUE NMPAKTHYECKUX HABBIKOB M BBIYMCIUTENLHOM
KyJIbTYDPBl, paCIIMPEHHE W COBEPIICHCTBOBaHHE anrebpauyeckoro amnnapara, chopMUpPOBAHHOIO B
OCHOBHOM IIKOJIE, ¥ €r0 NPUMEHEHHUE K PEIICHHIO MaTeMAaTHYECKHUX U NIPHKJIAIHBIX 33/1aY;
- TEOPETHUKO-()YHKIMOHATbHAS THHUSA, BKIIIOYAIOUIAsS CHCTEMATU3AIUIO H PACIIUPEHUE CBEICHUH O
(GyHKIHAX, COBEPIICHCTBOBaHHE IpahHUECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHM HJIEAMH U ME-
TOJAaMH MaTeMaTU4YeCKOro aHajiusa B 00beMe, MO3BOJAIOIEM HCCIEN0BATh eMeHTapHble (hyHK-
LMY ¥ pemarh MPOCTEHIIME FreOMETPUYECKUE, (HU3UYECKUE U IPYTUE IPUKIIAIHBIE 3a/1a4H;



- JIMHHSA YpPaBHEHUN W HEPABEHCTB, OCHOBAHHAs Ha MOCTPOEHUH U UCCIEJOBAHMM MAaTEMATHUYECKHX
MOJIeJIeH, TiepeceKalomancs ¢ anredpanyeckoi U TeOPeTHKO-QYHKIIMOHAILHON THHUAMU K BKIIIO-
Yarolas pa3BUTHE ¥ COBEPIIEHCTBOBAHUE TEXHUKH anrebpandeckux npeobpasoBaHMM JUid pelle-
HHs YpaBHEHHM, HEpPAaBEHCTB U CUCTEM; (OPMHUPOBAHKE CIIOCOOHOCTH CTPOUTH U UCClIEA0BaTh MpPO-
CTeHLIMe MaTEMaTHYECKIE MOJIE/M NIPH PEICHHH NPHKIAIHBIX 3a/1a4, 3a1a4 U3 CMEKHBIX W CIEIH-
aJIbHBIX IUCIMUILIMH;

- reOMeTpUYecKas JIMHKS, BKIIIOYAOLIas Har s [HbIE IIPeICTABIeHHs O TPOCTPAHCTBEHHBIX QUrypax
U H3y4EHHE WX CBOWCTB, (OPMUPOBaHHE M Pa3BUTHE MPOCTPAHCTBEHHOIO BOOOPAKEHHS, Pa3BUTHE
crnocoboB reOMETPUYECKUX H3MEPEHHH, KOOPAMHATHOIO M BEKTOPHOI'O METONOB /s PELICHHs Ma-
TeMaTUYECKUX M MPUKIIAIHBIX 33184,

- cTOXacTW4ecKas JIMHUs, OCHOBaHHAs HA Pa3BUTHH KOMOHWHATOPHBIX YMEHMH, MpeAcTaBleHHH O
BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSX OKPY/KaIOIIEero MUpa.

Pasneinsl (TeMbl), BKIIFOYEHHBIE B COACpKaHNE y4eOHOH AMCLHUILIMHDI, ABIAIOTCS OOIMMH U
Bcex npoduneit npodeccuoHanbHOro 006pa3oBaHUs U NpPHU Beex obObeMax y4eGHOro BpeMeHHU Hesa-
BHCHMO OT TOTr'O, ABJIsieTCs M yyeOHas aucnuiuinHa «Matemarukay 6a30B0oi UM IPOQHILHOM.

B npuMepHBIX TEMaTUYeCKUX I1aHaX MPOrpaMMbl yueOHBIH MaTepHal npejcTaBieH B popme
4epeyIOIEerocs pa3BepThIBaHUS OCHOBHBIX COJIEpKATENbHBIX JTUHUH (anrebpanyeckod, TEOPETH-
KO- yHKIIMOHATBHOM, YypaBHEHUH M HEPABEHCTB, FTEOMETPUYECKOM, CTOXaCTHYECKOH ), YTO 1103BOJISA-
eT rubKO HCMOIb30BaTh UX DPACIOJIOKEHHE M B3AUMOCB3b, COCTaBIATH paboyMi KajeHOapHbIA
IJIaH, MO-pa3sHOMY Yepenys ydyeOHbie TeMbl (rjaBbl yuyeOHHKa), yUUThbIBas MpoQuib MpodeCCHO-
HaTbHOTO ob6pazoBanms, crneunuduxy ocsaupaemoi npodeccun CIIO mmm cnenmansHoctd CIIO,
riyOuHy U3y4eHHUs MaTeprana, ypoBeHb IMOATOTOBKH CTYJEHTOB IO MPEAMETY.

H3yyenue obmeobpazoBatensHoit yueGHoi aucrunannel «Maremarukay 3aBepuiaeTcs Moj-

BEJCHUEM HTOTOB B (JopMe SK3aMeHa B paMKax IIPOMEXYTOUYHOH aTTeCTalluy CTYAEHTOB B Ipoliec-
ce ocoenus [1T1CC3.

MECTO YYEBHOM JUCHHUILIMHBI B YYEBHOM IJIAHE
Yuebnas aucrunimua «Matematukay sBisieTcss yd4eOHBIM IpeAMETOM 0043aTeNbHOM Tpe-
MeTHOH obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero obuiero obpasoBaHus.
B yue6uom mnane [IIICC3 yueGHas mucummumHa «MaTemaTHka» BXOIHT B COCTaB OOIIMX

o61meobpa3oBaTeNbHEIX Y9eOHBIX AUCIUILTHH, (OPMHPYEMBIX U3 00A3aTeNbHBIX MPEIAMETHBIX 00-
nacreit ®I'OC cpeanero obuero o6pazoBaHus.

PE3VYJIbTATBI OCBOEHUS YYEBHOM TUCIUTIJIUHBI

OcBoeHue conepkaHus yueOHOH aucnuIUMHBI «MartemaTuka» obecnedyuBaeT AOCTHKEHHE
CTYJEHTaMHM CIIEAYIOLIUX Pe3yJILTaTOB:

JAUYHOCMHBIX:
- cOPMUPOBAHHOCTH IPEAICTABICHUM O MAaTEMATHKE KAaK YHUBEPCATHHOM SI3bIKE HAYKH, CPEJICTBE
MOJIEJIMPOBAHHS ABJIEHUH H MPOLIECCOB, HIEAX U METO/IaX MATEMATHKH;
- IOHUMaHKE 3HAYUMOCTH MATEMATHKH [JIsi HAYYHO-TEXHUUECKOr0 Iporpecca, chopMUPOBAHHOCTh
OTHOIIEHHUS K MaTeMaTUKe KaK K 4acTU ODIlIeYeI0Be4YeCKOl KYJIbTYPhl Yepe3 3HaKOMCTBO C MCTO-
pHEH pa3BUTHS MaTEMaTHKH, YBOIIOLUEH MaTeMaTUYECKUX UIEH;
- Pa3BHTHE JIOTMYECKOIO MBIIIICHHS, TIPOCTPAHCTBEHHOIO BOOOPAKEHHUs, AITOPHTMUYECKON KYJIb-
Typhl, KpHTHYHOCTH MBIIUIEHHUS Ha ypOBHE, HeobxoauMoM it Oyayielt npodecCHOHAIbHON nes-
TEJILHOCTH, [J1s IPOAOIKEHH 06pa3oBaHus U caMoobpa3oBaHus;
- OBJIAJICHHE MAaTEMATHYECKUMH 3HAHUAMHU ¥ YMEHUSIMHU, HEOOXOIMMBIMH B [1O- BCEJIHEBHOM HKHU3HHU,
Il OCBOCHHS CMEKHBIX €CTECTBEHHOHAYYHBIX IUCHHUIUIMH W JUCIMIUIAH MPOo(ecCHOHANTBHOTO
LMK, Ui 1oydeHus obpa3oBaHus B obnactsax, He TpeOyrommx yrinybieHHOH MaTeMaTuyecKo
[IOATOTOBKH;
- TOTOBHOCTh ¥ CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM 4HCIEe caM000pa3oBaHHIO, Ha IPOTSKEHUH
BCEH XKHU3HM; CO3HATENBHOE OTHOLIEHHE K HENMPEPHIBHOMY 0OPa30BaHMIO KaK YCIOBHMIO VCIEIIHOH
npo(eccHoHaNbHOM U 0GIIEeCTBEHHOM! NEATENLHOCTH;



- TOTOBHOCTb M CIIOCOOHOCTE K CAMOCTOSITEIIBHOM TBOPYECKOM H OTBETCTBEHHOMN JEATETBHOCTH:
- TOTOBHOCTE K KOJUIEKTHBHOH paboTe, COTpYAHHYECTBY CO CBEPCTHHKAMH B OOPA30BATENBHOM,
OOIIECTBEHHO MONE3HOM, y4eOHO-HCCIIENOBATENBCKOR, IPOEKTHOM 1 APYTHX BUAAX AESTENHHOCTH;
- OTHOLIEHHE K NPO(ECCHOHANBHOMN AEATETBHOCTH KaK BO3MOXKHOCTH YYaCTHA B PEIICHHH THYHBIX,
OOLLECTBEHHBIX, FOCYAAaPCTBEHHBIX, OGIIEHAIMOHAIBHEIX TTPOGIEM;

Memanpeomemmaix:
- YMEHHE CaMOCTOSTE/ILHO ONpENENATh LEIH JEATENbHOCTH U COCTABJIATH MJIAHBI JeATEIbHOCTH;
CaMOCTOATENIBHO OCYIUECTBIIATh, KOHTPOJMPOBATh U KOPPEKTHPOBATH AESTEIBHOCTh; HCII0JI630BAThH
BCE BO3MOXKHBIC PECYPCHI AJIA NOCTHKEHHS [TOCTABIICHHBIX IENIed W peal3alluy IIJIaHOB JIESTElb-
HOCTH; BHIOMpATh YCIEIIHBIC CTPATErHH B PA3TMIHbBIX CHTYAIHSX,
- YMEHME IPOAYKTHBHO OOINAThCA M B3aMMOJEHCTBOBATEL B NPOLECCE COBMECTHON AEATE/bHOCTH,
YYHUTBIBATE MO3ULMHK APYTHX YyHaCTHHKOB JAEATEIBHOCTH, 3)(EKTUBHO pa3peiiats KOH(GIHKTHI;
- BIIQJICHUC HaBbIKAMH NO3HABATEIbHOM, y4eOHO-UCCIEI0BATENBCKON W MPOEKTHOM JEATENLHOCTH,
HaBBIKAMHM pa3pelleHus npobieM; crnocobHOCTs H FOTOBHOCTE K CAMOCTOSTENEHOMY TOMCKY METO-
AOB PCIICHHA NTPAKTUYCCKUX 3a1a4, IPHMEHEHHIO Pa3/IMYHbIX METOJIOB ITO3HAHMS,
- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATENBHONW HH(OPMALMOHHO-IIO3HABATEIBHON NEATEeIbHO-
CTH, BKJIIOYas yMEHUE OPUEHTHPOBATHCH B PAa3/IMYHBIX HCTOYHUKAX HH(OpPMALMH, KPUTHUYECKH
OLEHHMBATh U HHTEPIIPETUPOBATH HH(POPMAIIUIO, TIOTYYaEMYIO U3 PA3IMYHEIX HCTOUHUKOB;
- BJIQICHHE A3LIKOBBIMU CPEJICTBAMHU: YMEHHE SCHO, JJOTMYHO U TOYHO M3/1araTh CBOIO TOYKY 3pe-
HHA, UCIOIB30BATh JIEKBAaTHBIE A3BIKOBLIC CPE/ICTBA; |
- BJIQ/ICHHE HABBIKAMH I103HABATELHOM PeQIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH u
MBICTUTENIBHBIX IPOIECCOB, UX PE3yIbTaTOB M OCHOBaHHUH, TpaHHIl CBOEIO 3HAHHWS M HE3HAHHS, HO-
BBIX NIO3HABATE/IbHbBIX 3a/1a9 ¥ CPECTB ISl UX JOCTHIKEHHUS,
- HeNeYCTPEMIICHHOCTE B NIOUCKAX U NPUHATHH PEIIEHUH, COOOPA3UTENBHOCTD U UHTYHUIIHSI, Pa3BU-
TOCTH MPOCTPAHCTBEHHBIX MPE/ICTABICHUH; CIIOCOOHOCTE BOCIPUHUMATE KPAacOTY W FAPMOHHUIO MH-
pa,

npeoMemHbix:
- CpOPMHPOBAHHOCTE NPEICTABICHHH 0 MaTeMaTHKe KaK YacTH MUPOBOM KYIBTYDBI M MECTE MaTe-
MATHKH B COBPEMEHHOW LIMBUIIM3AMH, CIOCO0aX ONMMCAHHs SBJIEHHN pealbHOro MUpa Ha MaTteMa-
THYECKOM S3BIKE;
- C(pOPMUPOBAHHOCTE IIPECTABICHHH O MATEMATHUECKMX MOHATHAX KAK BAKHEMIIMX MaTeMaTHye-
CKHX MOJENAX, MMO3BOJISIONIMX ONMCHIBATH M M3y4aTh Pa3HbIE IPOLECCH W ABJIEHHA; [IOHUMAHKUE
BO3MOKHOCTH aKCHOMATHYECKOT0 IIOCTPOCHUSL MaTEMAaTHUYECKUX TEOPHIA;
- BIIQJICHHC METOJIaMHM [I0KA3aTE/IbCTB M AJITOPUTMOB PEIIEHHS, YMEHHE UX IIPUMEHSTh, TPOBOAUTE
AOKa3aTe/IBHBIE PACCYKICHHUSA B XOJ€ pellleHus 3a/1a4;
- BIQJICHUE CTaH[APTHBIMU NIPHEMaMH PELICHHUS PallMOHATBHEIX U UPPAllHOHATIBHBIX, TI0KA3aTellb-
HBIX, CTETICHHBIX, TPDUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, HX CHCTEM; MCIIOJIb30BAHHE IO~
TOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YMCJI€ JIJI MIOMCKA ITYyTH PEIICHHUS U WILUTIOCTPALIUY peliie-
HHUA YpaBHEHHH U HEPABEHCTB;
- COpMHPOBAHHOCTD NpEACTABNCHUH 06 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOTO aHAIM3a H HX
CBOMCTBAX, BIIQ/ICHUE YMEHHEM XapaKTepH30BaTh MOBEJEHUE (YHKIHMH, HCIIONB30BAHUE HOTYUEH-
HBIX 3HaHWii JUIS ONIMCAHMs U aHAIIW3a PEaTbHBIX 3aBUCUMOCTEN;
- BIIQICHUE OCHOBHBIMH IOHATHAIMHU O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (hUIypax,
WX OCHOBHBIX CBOMCTBax; C)OPMUPOBAHHOCTH YMEHHS PAaClO3HABATH F€OMETpPHUYECKUE (HUTYpHI Ha
HepTeKax, MOACIAX ¥ B PEAIbHOM MHPE; IPUMEHEHUE U3YUEHHBIX CBOMCTB reOMeTpruecKux Guryp
1 GOPMyYII A1 PEIIEHHA TEOMETPHYECKUX 3a/1a4 U 3a/1a4 C IPAKTHYECKHM COJIEpKaHUEM;
- chOPMHPOBAHHOCTE NPEJCTABIIEHUH O TTPOLECCAX H ABIEHMAX, HMEIOIIMX BEPOATHOCTHBIA Xapak-
TEP, CTATHCTHYECKHX 3aKOHOMEPHOCTSAX B pEAIbHOM MHPE, OCHOBHBIX NOHATUSX 3JI€MEHTapHOM
TCOPUH BEPOATHOCTEH; YMEHWH HAXOAUTH U OLCHWBATH BEPOATHOCTH HACTYTUIEHHS COBLITHIE B IPO-
CTEHIIHX NIPAKTHYECKHX CUTYAIMIX U OCHOBHBIE XaPAKTEPUCTHKH CITYYANHbBIX BETHIHH;
- BIIQICHAC HABBIKAMH UCIOJIE30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX NPOrPamMM TIPH PEIIEHHH 3a/1ay.



TEMATHYECKOE IINTAHUPOBAHMUE

I1pu peanusanuu cozneprkaHus 001eobpasoBaTenbHON yueOHOM qUCHHITHEE «MaTeMaTuKay
B npenenax ocpoenus I1ICC3 na 6ase ocHoBHOTO 061Ero 06GpaszoBanus ¢ [IOJIyYEHUEM CPEIHErO
obmmero 06pa3oBaHus MaKCHMAaNbHas yueGHas Harpyska o0y4aroIuXcsi COCTABIIAET: IO CIIEIHAIb-
Hoctu CIIO: 09.02.03. TIporpaMmupoBaHHe B KOMIIBIOTEpHBIX cHcTemax: 18.02.09 [TepepaboTka
HedTd ¥ rasa; 21.02.03. Coopyxenue u dKCIIyaTaLys rasoHe()TENPOBOIOB U razoHe)TeXpaHHu-
mam; 21.02.05. 3emenbHO-UMyIIECTBeHHEIE OTHOMMEHNS; 23.02.03. TexHuuecKoe o6Ccny)KUBaHHE H
PEMOHT aBTOMOGMIIBHOTO Tpancmopra; 40.02.01. IpaBo M opraHuW3aLKMs COMMATBHOIO obecmede-
Hus; 40.02.02. TIpaBooxpanuTenbHas aesTensHocTs - 351 wac, M3 Hux ayauTopHas (obs3aTelb-

Has) Harpy3ka ofy4aroIuxcs, BKIoYas NPAaKTUYECKHE 3aHATHA - 234 yaca; BHEAYJAHTOPHAs CaMO-
CTosATeNbHas paboTa cTyneHToB - 117 yacos.

Temarnueckuii naan

Ne HaumenoBanue Tem Konunuecrpo yacon
Koaunyecrpo ayaurtop-
HbIX YaCOB NPH 04 HOI
hopme obyueHns |
Maxcu Camocrtosn-
ManbHas TelibHas
Harpyika BT.4. — pabora |
BCETD npaKkTHYe-
CKHX
3AHATHIH
Beenenne 2 2 __
Pazpen 1. AnreGpa 105 72 38 33
1.1 PasBuTHE MOHATHA 0 YHCHE 11 8 2 3 |
1.2 OCHOBEI TPHTOHOMETPHH 24 16 10 8 |
1.3 Kopnw, creneny, U norapuhMol 30 20 8 10
1.4 DyHKUMHU U rpadukn 22 14 8 8
1.5 YpaBHeHHsI H HEpaBEHCTRA 18 14 10 - 4
Paspen 2. Havana  maremaTHue- 36 24 10 12
CKOIro aHA/IM3a
2.1 IMocnenosatenpHoCTH 10 8 2 2
2.2 [Ipou3sonHasn 14 | 8 6 6
2.3 IlepBooGpasHas U WHTErpan 12 8 2 4
Pasaen 3. KomGunaropuka, craTuer- 30 20 12 10
Ka H TeOPHH BEPOATHOCTEH
3.1 Kom6uHaTopuku 14 10 6 4
3.2 DJIeMEHTBI TEOPUU BEPOATHOCTEH M Ma-
16 10 6 6
TEMATHYECKOH CTATHCTHKH
Pasnen 4. 'eomerpus 61 38 18 23
4.1 KoopiuHaThl 4 BEKTOPEI 14 10 2 4
4.2 [IpsiMbI€ H TIOCKOCTH B POCTPaHCTBE 20 14 8 6
4.3 MHOrorpaHHHKE U Kpyribie Tejia 27 14 8 13
Hroro 351 234 78 117




COAEP)KAHHUE YYEBHOU JUCHHUIIJIUHBI

BBEJAEHUE
MaremaTtuka B Hayke, TEXHHKE, SKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJIOTHAX W MpPaKTHYe-
CKO#t fesaTensHOCTH. Llenu u 3anaun u3ydeHus MaTeMaTHKA IpH 0CcBOeHHMH crenuaibHocTy CI10.
AJITEBPA
Pa3BuTHE NOHATHH 0 YHCIe

Uenele u panuonanbHeie uMcina. JleHCTBHTENBHBIE YMCIIA. [IpubnuxeHHEIE BBIYHUCIEHUS.
KommekcHele yncrna.

OCHOBBI TPUTTOHOMETPUHA
OcHoOBHBbIE IOHATHA

PanuanHas Mepa yrina. Bpamarensnoe gsuikenwue. CuHyc, KOCHHYC, TAHI€HC M KOTAHI€HC

qycra.
OcHOBHbBIE TPHIOHOMETPHYECKHE TOKIECTBA

Dopmyisl npuBeienns. Popmyiisl coxkerus. QopMyIIs! yIBOCHUS DopMy bl M0JI0- BAHHOTO

yria.
IIpeoGpasoBanus npocTeHmMX TPUrOHOMETPHYECKHX BbIpazKeHHUi

IIpeoGpasosanue cyMMEI TpUroHOMeTprYecKuX BYHKIMH B IIPOM3BENECHUE U IPOU3BEICHUS B

CyMMy. Buipaoicenue mpuzonomempuueckux hyHkyuil 4epes manzenc noio6uHHo20 apzymenma.
Tpuronomerpuyeckne ypaBHeHHs H HePaBeHCTBA

[pocrefiune TpuronomeTpuyeckue ypasnenus. IIpocmertiuiue mpu2oHoMempuyecKue Hepa-

seHcmea.

OGpaTHble TpHroHOMeTpHYECKHE YHKIHH. ADKCHHYC, apKKOCUHYC, apKTaHI€HC,

IlIpakmuueckue 3anamus.

Pa/iuannbiii METO1 H3MEPEHHS YIIIOB BPAIIEHHUs | CBSI3b C IpajayCcHOM Mepoii.

OCHOBHBIE TPHTOHOMETPHYECKHE TOKAECTBA, (GOPMYIIBI CIIOKEHHS, yABOE€HHS, Npeobpa3zora-
HHC CYMMBI TPUTOHOMETPUYECKUX QYHKUUH B MPOU3BENCHHE, Ipe0Gpa3oBaHie PON3BEICHUS TPH-
FOHOMETPHYECKUX (yHKuME B cymmy. [IpocTeiiiune TpUroHOMeTpHYECKHe YpaBHEHN!S 1 HepaBeH-
CTBa.

OGparHble TpUroHOMeTpHUecKie GyHKIMH: ApKCHHYC, apKKOCHHYC, apKTaHTeHC.

KOPHH, CTEIIEHHU U JIOTAPUDMBI

Kopuu n crenenn. Kopuu HarypanbHOM CTemeHH U3 4mMcia W ux cBoicTa, CTENEHH C pa-
OHOHAIBHBIMH IOKa3aTeIAMH, UX CBOMCTBA. CTENEHH C JNEHCTBHTEIBHBIMU roKasateinsMu. Ceoii-
CMea cmenenu ¢ OetlcmeumenbHbIM NOKA3AMenem.

Jlorapudm. Jlorapupm umnciaa. OcHoBHOE Jorapu(MUYECKOE TOKAECTBO. JlecaTHUHBIE W
HaTypajlbHble Torapudmsl. [Ipasuna neficTeuii ¢ norapudmamu. Iepexos K HOBOMY OCHOBaHHIO.

IlpeoGpasopanme ajire6panyeckux BLIPAKEHHI. [IpeobpaszoBaHne panuOHANBHBIX, Hppa-
[IHOHAIBHBIX CTENIEHHBIX, MOKA3aTEIbHBIX U JOrapU(PMHYECKUX BBIPAKEHHI.

Ipakmuueckue 3anamuas.

ApH]MeTHYIeCKre TeHCTBHS Hall YUCIIAMH, HAXOMKIEHAE NPUOTHKCHHBIX 3HAYCHUH BeTHUUH
H IOTPEIIHOCTEH BEIMUCICHUH (aGCOMIOTHOM M OTHOCHTENBHOM), CPaBHEHHE YHCIIOBBIX BBIpaKe-
HHIA.

Boraucrnenne u cpasuenne kopHeit. Brmonaenue PacyeToB ¢ paJHKaIaMHu.

Peluenue uppanuonansubix ypasuenuit. HaxoxaeHue 3HaueHui crenenei ¢ palUOHATbHBIMH

nokasarenamu. CpaHenue cremeredl. [Ipeo6pasopanus BbIpakeHHit, COAepKaIIMX CcTerneHu. Pe-
IIEHHUE [10Ka3aTENbHbIX YPABHEHHH,

Pemenne npuxnansex 3amau.



Haxosxnenue 3Havenmuit Jorapu(ma 1o MpoU3BOILHOMY OCHOBAHHMIO. ITepexon ot oxHOrO OC-
HOBaHMA K ApyroMy. Beraucnenue u cpaHenue norapu¢mos. Jlorapupmuposanue u noTeHIHpo-
BaHHE BBIPaKEHHH.

[TpuGusKeHHbIe BEIYUCICHNS U pelnenus NIPHKJIAIHBIX 3a/1a4.

Pemenne norapudmuueckux ypasnenuii.

OYHKIIMH, UX CBOUCTBA U TPAOUKH

Pynxuun. O61aCTh ONPENETCHHS B MHOXKECTBO 3HaYeHUH; rpaduk QYHKLUNH, MOCTPOEHHE
rpaduKOB QYHKIUH, 381aHHBIX PA3THYHBIME CIIOCOGAMH.

CaoiicTBa dynkunu. MoHOTOHHOCTS, 9€THOCTh, HEYETHOCTh, OIPAHUYEHHOCTD, NMEPHOINY-
HOCTb. [IpomMexyTku Bo3pacTanus u yGbIBaHus, HarGOIbIIEE U HaUMEHBIIIEE 3HAYEHHUA, TOUKH IKC-
Tpemyma. I'paduueckas unTepnperarms. IIpumMepsl GyHKIUHOHATBHBIX 3aBHCHMOCTEH B peaIbHEBIX
[IpOLECcCax u SBICHUAX. ApH(METHYECKUE ONEPALIHH HAJl Gysxuuamu. Croxuas GyHKIHS (KOMIIO-
3unus). Ilonsamue o nenpepwignocmu dynryuu.

Obpatubie ¢pynkuun. O6racms onpeoenenus u obuacmov snavenusi 06pammoi pyuryuu.
I'pagux obpamnoii gpynryuu.

Crenennbie, nokasarennHble, J0rapHpMHYECKHe H TPHIOHOMETPHYECKHE (yHKIHH.
O6paTHble TpUroHOMeTpHYECKHE GyHKIHH

Onpenenexns GpyskImii, ux cBoicTRa U rpaduKu.

IIpeo6pazoBanus rpadukos. [lapannensrsiii nepexoc, CHUMMETPHSL OTHOCHTENBHO OCEeH KOOp-
AMHAT U CUMMETPHS OTHOCHTENIBHO Hayaia KOODIMHAT, CHMMETPHSs OTHOCHTEIIBHO MPAMOK y = X,
PACTKEHHE U CIKATHE BJIONb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamus.

IIpumepe1 3aBECEMOCTEH My MepeMeHHBIMH B PEANBHBIX TPOLECcCaX H3 CMEKHbBIX JTUCIIH-
mmiH. Onpenenenne ¢yuxuuit. ITocTpoerue u ureHHe rpapuxoB Gynkumii. Mccnenosanne yHk-
uun. CBOHCTBA NHHEHHOM, KBaIpaTHYHOI, KYCOYHO-TMHEHHOH W NpOOHO- IHHEHHOM (yHKIML.
HenpepsiBusie u nepuomnueckue {ynxuuu. Croiictsa u rpaduku CHHYCa, KOCHHYCa, TAHIEHCA U
koTaHrenca. ObpatHble GyHKIMU U UX TpaduKy. OGpartHble TpUrOHOMETpUYECKHE HYHKIHH. [Ipe-
obpasoBanus rpaduka GyHKIHM. l'apmonnyeckue konebanus. [puknanueie 3amaun. [lokasarens-
HBIE, TOrapu(QMHYECKHE, TPUTOHOMETPHYECKHE YPaBHEHHS U HEPABEHCTRA.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

HocaenopateabrocTn. Crioco6r 3amanus u CcBOHCTBA YUCJIOBBIX MOCIIEI0BATEIBHOCTEH.
Ilonstie o npenene mocnenoBarensHOCTH. CymectBoBanue mpezenia MOHOTOHHOMN OrpaHHYEHHO
TocienosaTenbHOCTH. CyMMHpPOBaHHE TIOCTIEIOBATENLHOCTEH. BECKOHEUHO yOBIBatomas reomer-
pUYeCKast IPOrPECCHS U €€ CyMMa.

IlpousBognasn. ITonsrue o IPOM3BOAHON (DYHKIMHM, €e T€OMEeTPUYEeCKHil M (pu3muecKuii
CMBICIL. YpaBHEHHE KacaTelbHOM K rpaduky dyrxuun. [IporsBoxHEE CyMMEL, pasHOCTH, [IPOH3Be-
ACHHUA, YacTHbIE. [TpOM3BOIHEIE OCHOBHEIX 3MeMEHTAPHEIX (ynxuuit. [IpuMenenre Tpou3BoIHOM K
HCCIIEN0BAHHUIO (QYHKIMH U MOCTPOCHHUIO rpadukos. [Tpoussoankie 06paTHO byHKIHH U KOMIIO-
3HLUAH GyHKIHH.

[Ipumeper nenons3oBanus npoussoanol s HaxXOJKIECHUS HAWIY4LIEro peLIeHUs B [pPH-
KJIAHBIX 3aKa4ax. Bropas nponsBoamas, ee reoMmerpuyeckuii u (usnyeckuit cmpicn. Haxoxnenue
CKOpOCTH i Ipouecca, 3a1aHHoro (GhopMyioi u rpadhukom.

Ilepsoo6pasuas u umrerpau. [Ipumenenne onpenenenHoro MHTErpaja I HaxOoxKIEHHUS
[Lolany KpUBOIMHEHHON Tpanemuu. Dopmyna Herorona—Jleibuuua. [Tpumeps: IPUMEHEHHUS
MHTErpana B YU3MKe ¥ reOMETpHH.

IHlpakmuueckue 3anamuas.

Yncnosas nocnenoBaTensHOCTS, Coco6H! ee 3aJaHusl, BBIYMCIICHUSA WIEHOB [1OCIEI0BATE Ib-
HoctH. [Ipenen nocnenosarensrocty. Beckoreumno yOBIBaIoOwIas reoMeTpuYecKas mporpeccus.

lIpousBopnas: Mexanwdeckuit u I'COMETPHYECKHM CMBICIT TPOU3BOIHOM.
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YpaBHeHHe KacaTelbHOM B 06IIeM BHe. IlpaBuna u hopmyisr AuddepeHuuposanus, Tabu-
lia MPOM3BOMHBIX 3MeMEHTapHBIX GyHKnuid. Uccienopanue QYHKIMH ¢ MOMOLIBIO TIPOH3BOMHOI.
Haxoxnenue nan6onsimero, Hanmenpimero snauenus u 3KCTPEMANIbHBIX 3HAYCHHUI ()YHKIIUH.

Wuterpan u nepeoobpasnas. Teopema Helorona—Jleit6ruia. [IpumeHenHe uHTErpana K Bol-
YHCJICHUIO DU3MYECKUX BEJUYHH H ILUIOMAIEH.

YPABHEHUSI 1 HEPABEHCTBA

YpaBuenust u cHcTeMBI ypaBHEHHi. Paunonansusle, nppauuonanbHble, I0Ka3aTeIbHEE 1
TPUTOHOMETPHYECKHE YPAaBHEHHS U CHCTEMEL.

PaBHOCHIBHOCTE ypaBHEHMI, HEPAaBEHCTB, CUCTEM.

OCHOBHBIE TIpHEMBI MX pelIeHHUs (pasnoxeHne Ha MHOKHTENH, BBEACHHE HOBBIX HEU3BECT-
HBIX, I0/ICTAHOBKA, IpadMUeCKUil MeTOL).

Hepasencrpa. Panmonanshsie, MPPallHOHAJIBHBIE, TOKa3aTeJIbHBIE M TPUTOHOMETPHYECKHE
HepaseHCTBa. OCHOBHBIE IPHEMBI MX PEIICHHS.

Hcnonn3oBanue cpoiicts u rpadpukoB GyHKUMH nNpH pemenuu YPAaBHEHHH H Hepa-
BeHCTB. MeTox mHTepBanos. Usobpasenne na KOOPIMHATHOH IIOCKOCTH MHOMKECTBA pEIIeHHi
YPaBHEHHH U HEPABEHCTB C ABYMS NIEPEMEHHBIMH H HX CHCTEM.

IIpuknanusie 3aqaun

lIpumenenne MaTeMaTHYECKIX METOIOR U1 PCLICHHS COACPKATENBHBIX 3a1a4 U3 PA3THYHBIX
obmnacTeil HayKH M IPAKTHKH.

Wnrtepnperanus pesynprara, yuer PEabHBIX OrpaHHYEHUH.

Ilpakmuueckue 3anamuas.

Kopuu ypaBHenwii. PaBHOoCHIBHOCTS ypaBHeHHuH. [Ipeo6pasosanue ypasHeHuit. OCHOBHbIE
MPHEMBI PCLICHUS ypaBHeHHH. Pemenne cicreM ypaBHennit. Vicmob3oBanne CBONHCTE | rpaduKoB
yHKUME IS pelenus ypaBHeHui 1 HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEIR
IeMeHThl KOMGHHATOPHKH

OcHoBHbIE mOHSTHA KOMOMHATOPHKY. 3a7aun Ha MOJICYET YHClIa pa3sMEIICHUH, NiepecTaHo-
BOK, coueranuii. Peinenue 3anay una nepebop BapuanTos. opmyna 6unoma Heiotona. CroiicTsa
OHHOMHHANBHBIX KO3 hULHEHTOB. Tpeyronbuuk ITackans.

JIEMEHTBI TEOPHH BEPOSITHOCTEH

CoGbITHe, BEpOATHOCTE COBBITUS, CTOMKEHHE K YMHOXCHHE BeposTHOcTel. [loHsTHe 0 Hesa-
BUCHMOCTH COOBITHI. JlCKpeTHAs CTydaiiHas BeMUMHA, 3aKOH ee pacnpenenenus. Yucnoprle xa-
PaKTCPUCTHKH IMCKPETHOM CITy4yaiHOM Bemnunnbl. TTOHATHE 0 3aKOHE GONBIINX YHCEIL.

DJIEMEHTBI MATEMATHYECKON CTATHCTHKH

Ilpencrasnenne nanneix (taGuuus:, AuarpamMBbl, rpad)uku), reHepanbHas COBOKYITHOCTh, Bbi-
bopxka, cpesee apumernueckoe, meanana. [orsTue o 3ajla4yax MaTeMaTU4eCKON CTATHCTUKH.

Pernenue npakriyeckux 3anad ¢ npumenenmem BEPOATHOCTHBIX METOJIOB,

Ilpakmuueckue 3anamuas.

Wcropus passutus koMGuuaTopux, TCOPHH BEPOSTHOCTEH M CTATHCTHKM M HX POJIb B pas-
TMYHBIX cepax YenoBedecKol KU3HEIeATeBHOCTH. IlpaBuna koMGunatopuku. Peme- nue kom-
OuHatopHEIX 3anau. Pasmemnenus, coveranus u nepecranoBku. bunom Herorowa u Tpeyronbuuk
[Mackans. [pukiagusie 3amaumy.

Knaccuyeckoe onpenenenue BepostHOCTH, cBOMcTBA BEPOATHOCTEH, TeopeMa 0 CyMMe Bepo-

ATHOCTeH. Beraucnenue BepoATHOCTEH. [Ipuknannsie 3amaun. IIpencraBnenne Ynucio- BBIX JaHHBIX.
[puknanueie 3agaun.

FEOMETPHUSA
Hpsivble 1 n0cKoCTH B pocTpaHCcTBe
Bsaumuoe pacrionoxkenne apyx IpAMBIX B pOCTpancTBe. [lapannensHocTs npsaMoii u mioc-
kocTH. [lapanensHocTs muockocreii. ITepnenmmkynsprocTs npsmoit u mmockocTy. [leprnenauky-
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JAp ¥ HaK/IOHHAA. YTOI MEeXIY NPAMOH H MIOCKOCTHIO. JAByrpanHsii yromn. Yron mexay miocko-
CTAMH. [lepneHIuKyISPHOCTE IBYX IITOCKOCTEA.

['eomeTpuueckue npeoGpazosanus [IpOCTpaHCTBa: MapalllebHbli NEePEeHOC, CUMMETPHS OT-
HOCHTEJIBHO MJIOCKOCTH.

Ilapannensroe npoextuposanue. [Tiomans OPTOroHalnbHOH mpoekuuH. M3obpaxenue npo-
CTPaHCTBEHHBIX (BHUTYP.

MHuororpannuku

Bepumnel, pebpa, rpanu muororpanmuxa. Passeprka. MHororpasssie yrie. Boimykible
MHOTrorpaHHuky. Teopema Ditnepa.

IIpu3sma. Ipsivas u HakoHHas npu3Ma. IIpaBunbnas npusma. [lapannenenunes. Ky6.

Ilupamuna. [TpaBunsnas nupamuna. Yceuennas nupamua. Terpasmap.

Cummerpuu B ky6e, B napauienenunese, B IPU3ME U THPaMUJIE.

Cedenns Ky6a, IpU3MBI M THPaMUIEL

Tlpencrasnenue o npaBHIBHEIX MHOTOTPAHHHKAX (TeTpaszpe, ky6e, okTaszpe, noaexasape u
HKOCcasIpe).

Tena u nosepxnocTn Bpamenns

Humuanp u xonyc. Veeyennwni komye. OcHoBanue, BbicOTa, G0KOBas MOBEPXHOCTE, 06pa-
3yromad, passepTka. OceBble CeYeHHs U CeYeHHs, IapalIebHbIE OCHOBAHMIO.

Ilap u chepa, ux cevenns. Kacarensaas mrockocTs k chepe.

Usmepenus B reomerpun
O6nem u ero usmepeHnue. Wurerpansras hopmyna o6bema.
Dopmysl 06beMa Ky6a, IPIMOYroIBHOro napajienenune/a, Ipu3Mbl, HIMHApa. DopmyIibl
obbema nupamu/bl 1 KoHyca. DopMyIHI TIOmALH TIOBEPXHOCTEH LMIMHIPA U KOHyca. DopMmyIibl
obbeMa mapa o romanm chepsi.

[Tono6ue Ten. OrHomenus wiomaeit IIOBEPXHOCTEH U 0OBEMOB MOAOOHBIX TelL.

Koopaunats! u BekTOpDI
IIpsamoyronbhas (mexaproBa) cucrema KOOpIMHAT B mpocTpaHcTBe. DopMmyna paccTosiHus
MEAY ABYMs TOYKaMH. Y paBHEHUs Cepbl, IIIOCKOCTH | PAMOH.
Bekropel. Monyns Bektopa. PaencTso BEKTOPOB. CJI0jKEHHE BEKTOPOB. Y MHOKEHHE BEKTO-
Pa Ha 4ucr0. Pasjoxkenne BeKTopa Mo HampasieHuIM. Yo MEeXJy AByMs BekTopami. [Tpoekius
BEkTOpa Ha ock. Koopaunate! BekTopa. Cransproe IPOU3BE/IEHUE BEKTOPOB.

Wcnone3oBanue koopauuar u BEKTOPOB ITPH PEIICHUH MATEMAaTHYECKUX M MPHUKJIAJHBIX 3a-
Jau.

Ilpakmuueckue 3anamun

IIpu3Haky B3aMMHOTO pacronokeHus IPAMBIX. YTOJI MEXAy NpAMBIMA. B3aumuoe pacroo-
KCHHUC NPAMBIX ¥ IUIOCKOCTeH. [lepneHauKysp u HAKIOHHAS K MITOCKOCTH. Yo MEWKJLY TIPAMO# H
[UIOCKOCTBIO. TeopeMbl 0 B3aHMHOM pAacroNOKEHHA MPSAMOM M TIIOCKOCTH. Teopema o Tpex nep-
NEHHUKYIApax.

IIpusnaku u cBoiicTBa napamenbHbxX 1 NEPIEeHIUKYIIAPHBIX IJIOCKOCTEH.

Paccrosmue ot Touku mo mnockoctu, or TIIPAMOM JI0 TIOCKOCTH, PACCTOSHUE MENIY [1I0CKO-
CTAMH, MEKY CKPELUMBAIOIIMMHUCS IPAMBIMH, MEXKTY TIPOU3BOITELHBIMU (urypamu B npocrpancrae.

[Tapannensroe npoexTupopanue u ero croiicTsa. Teopema o nomanm oproronanbuoii npo-
CKUHA MHOTOYronbHUKa. B3auMHOE pacionoxkeHue poCTpaHCTBEHHbIX ¢uryp.

Pasnuunkie Buaer MEOrOrpannukos. Mix u3obpakenus. CedeHus, pa3BepTKy MHOTOrpaHHM-
koB. [Tnomane mosepxuoctu. Bump: CHMMETpH# B mpocTpancTBe. CUMMETpPHS Ten BpalleHUs U
MHOTOrpaHHUKOB. Beruncnenue nnomazeit u 065eMoB.

Bekropel. [leticTBus ¢ BEKTOpaMH. JlexaproBa CHCTeMa KOOPIUHAT B MPOCTPAHCTRE.
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YpaBHeHHE OKPYKHOCTH, Cepsl, IIIOCKOCTH. Paccrosuue MEKIY TOYKaMH. JIeHCTBHA ¢ BEK-
TOpaMH, 3aJlaHHBIMH KOoOpauHaTaMH. CKalspHOE IPOM3BENEHHE BEKTOPOB. BekTopHoe ypaBHEHHE
IPSAMOH | IIOCKOCTH. MCIIoNB30BaH1e BEKTOPOB IIPH I0KA3aTETBCTRE TEOPEM CTEPEOMETPHUH.

Jl1s BHEAYIMTOPHBIX 3aHATHIE CTyeHTaM Hapslly C PEIIEHHEM 3a/1a4 U BBINOJIHEHUS TIPAKTH-
HCCKHX 3a[1aHUH MOJKHO MPEUIOKMTE TEMBl HCCIEA0BATENBCKUX U pediepaTHBHbIX paboT, B KOTO-
PBIX BMECTO CEpHMH OTHENBHBIX MEJKHX 3a/ay U YIPaKHEHHH MPENaraioTcs CIOKETHBIE 3a1aHus,
TpeOyroLue ATHTENbHOM paGoThl B paMKax OJHOM MAaTeMaTHYecKoi CUTYaluu. DTU TEMBbl MOT'YT

OBITH Kak HWHIHMBHOYAIbHBIMH 3aJaHUAMH, TaK U IPYNIIOBEIMH IJIsI COBMECTHOI'QO BBIIIOJIHEHHUA HC-
CIIEN0OBaHHA.

Ipumepuvie memsi pehepamos (0oknaoos), uccredosamenscrux npoexkmos
HenpepeiBHeie 1po6u.

IIpuMeHeHHE CITOKHBIX TPOLEHTOB B 9KOHOMHYECKUX pacuerax.
[lapannensHoe npoekTHpoBaHKe.

Cpennue 3Ha4eHUS U MX IPUMEHEHHE B CTATUCTHKE.
BekropHoe 3ajiaHue IPSAMBIX ¥ INIOCKOCTEH B IIPOCTPAHCTEE.
CrnoxeHHe rapMOHHYECKHX KOJIeGaHHil.

I'papuueckoe pemenne ypasueHuii 1 HepaBeHCTS.
IIpaBunbHEIE M MONTYNPABUIBLHBIE MHOTOIPAHHUKH.

. Konunyeckue cevenus u ux npuMeHenwe B TEXHHUKE.

10. ITonsrue nuddeperunana u ero mpuIoKeHus.

11. CxeMbI OBTOPHBIX HenBITARMH BepHym.

12. Uccnenosanue ypapHeHu#H 1 HEPaBEHCTB C 1apaMeTPOM.

NG AW
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XAPAKTEPUCTHKA OCHOBHBIX BU10B YUYEBHOH AESITEJBHOCTH CT YJAEH-

TOB

‘: Conepxanne o6yuenns

XapaKTepHCTHKA 0CHOBHBIX BHIIOB I€ATEIbHOCTH CTYAEHTOR (Ha YpOBHe
y4ebHbIX aeiicTBHIH) |

Beenenue

i

O3HakOMIEHHE C PONBI0 MaTeMaTHKH B HayKe, TEXHHKE, 3KOHOMHKE, HH(POp- ‘
MAlHOHHBIX TEXHOIOTHAX W MPAKTHYECKOH NeATeqbHOCTH. O3nakomienue ¢

Le/IAMH W 3a1a4aMH W3YYEHHA MaTeMaTUKH IpH 0cBOEHHH Mpodeccuii CIIO y
cneuunansHoctei CIT0

AJI'EEPA

PazeutHe nousTus o uncne

Bemmonnenne apudmerndeckux neficrenii HaJl YuClaMH, coyeTas YCTHbie W ‘
TTHCbMEHHBIE MpHeMbl. Haxoxienue npubnmkeHHbIx 3Ha4Y€HUN BEJMYHH M
MOTrpeIHOCTeH BEI9UCTEHNH (abCOMOTHON 1 OTHOCHTENLHOH); CpaBHEHHE Yi- ‘
CIOBBIX BhIpaskeHHH. Haxoxnenue omubok g Npeobpa3’oBaHUAX U BBIYUMCTEHH-
AX (OTHOCHTCH KO BCEM MYHKTaM MpOrpammel ) |

Kopuu, crenenn, Jorapupmei

O3nakomnenue ¢ nousaTHem KOpHs n-H cTeneHu, cBOMCTBAMM painkaior u
TpaBUNIaMK  CDaBHEHHS KOpHeH. DopMynupopanme OMpPEAENEHH KOPHA M
CBOHCTB KOpHe#. Bhruncnenue u CPaBHCHHE KODHEH, BBIMONHEHHE MPHKUAKH ‘
3HaueHus kopHi. Ilpeo6pazopanue yucIoBBIX U GYKBEHHBIX BhIpaXKEHUH, CO-

ACpXallUX panuKaisl. BeimonHenue pacderos mno (opmymnam, conepxarim ‘
PANHKKaJIBI, OCYIIECTBIAN HEOGXOAUMEIE MOICTAHOBKH U npeobpa3zopanus. On-

PEIC/ICHHE PABHOCHIIBHOCTH BBIPAXEHMIT ¢ pagukanamy. Permexue HppaLno-
HATLHBIX ypaBHEHHH. O3HAKOMIIEHHE C MOHATHEM CTEMEHH ¢ OEHCTBUTEMbHBIM
nokasateneM. Haxoxaenue 3Hauenmii CTENEHH, HCMONBL3Ys NMPU HEOBX0aUMO-
CTH MHCTPYMEHTANILHBIE CPECTBA. 3arHChIBAHUE KOPHA n-il CTENeHH B BUjE
CTENEHH C ApOOHBIM TMOKazaTenem M HaoGopot. DopMynupoBaHue croficTs
cTeneHed. Beruucienue creneneii ¢ pauuonansHbIM NIOKA3aTeNIEM, BHINOJIHE-
HHE NIPUKUIKY 3HAYEHUS CTETIEHH, CPABHEHHE CTereHeil. [Ipeobpasopanue yu-
CIOBRIX ¥ OYKBEHHBIX BBIpAXKeHIii, CONEPKAIIMX CTENEHH, TIPUMEHAS CBOMCT-
Ba. Pewenue nokasatenbmbix YPaBHEHUH. O3HAKOMIEHHE ¢ NpUMEHEHHEM
KODHEH M CTeNeHeH NPU BBIYUCTEHHH CPEIHMX, eleHUMN OTpe3Ka B «30/10TOM

IIpeoGpasopanue anrebpauye-
CKHX BbIpamkeHHH

CeYeHUH». PellleHHe MPHKIAAHBIX 33184 Ha CIOKHLIE MPOLEHTHI |
Brinonnenne npeo6pasopanuii BBIDAKEHHH, IPUMEHEHHE HOPMYJI, CBS3AHHBIX
CO CBOHCTBaMH CTemneHel u norapupmos, Onpenenenne o6nactu momycTUMBIX
3Ha4€HHH TorapuMMUIeCKoro BrIpakenus. Pemrenue JOrapHGMUYECKUX ypaB-
HEHHH

OCHOBBI TPUTOHOMETPUM

OcHoBHbIE MOHATHR

H3yuenne panuanHoro metona M3MEPCHHA YIJIOB BpAlUEHHs M MX CBAZM C rpa-
AycHok mMepoit. Msobpaxenne yrios BPALICHHUA HA OKPY/KHOCTH, COOTHECEHHE
BEJTHYHHBL YTIIA C €ET0 PACMONOKEHHEM. DopMyJIMpOBaHHE OIpeneneH i TpHU-
TOHOMETPHYECKHX (YHKUMH 11 YrioB moBopoTa M OCTPBIX YIJIOB MPAMO-
YFOILHOTO TPEYroNbHHKa H 06bACHEHHE HX B3aUMOCBA3H |

OcHoBHbIe TPUrOHOMETpHYe-
CKHE TOXIeCTBa

—_— 1

[Ipumenenue ocHoBHBIX TPHTOHOMETPHYECKHX TOXK/IECTB [UIA BLIYWCIIEHHA
3HAYEHUH TPUTOHOMETPHYECKHX BYHKLUH N0 OIHOMN U3 HUX

IIpeoGpaszosanus npocreiimmx
TPHTOHOMETPHYECKHX Bhipa-
HeHHH

H3yuenne ocHOBHBIX hopmys TPHrOHOMETPHH: (DOPMYJIbI CNOKEHHUS, YaBOE-
HH, IPE0OPa3OBAHKA CYMMBI TPUIOHOMETPHYECKHX (byHKLMA B npou3BeeHHe
W TIPOM3BENCHUS B CMMY H NPHMEHEHHE TIPU BBIYMCIEHHH 3HAUYEHUS TPHIo-
HOMETPUYECKOro BBIDAKEHUS M YNPOIIEHHA ero. O3HAKOMJICHHE CO CBONHCTRA-
MH CHMMETDHH TOY€K Ha eIMHWYHOH OKDYKHOCTH M NMPHMEHEHHE MX A Bbi-
Boza GopMy npuBeneHus

Ipocreiimmne Tpu rOHOMETpPH-
YEeCKHE YpaBHEHHS H HepaBeH-
cTBa

Pewenue no dopmynam u TPHTOHOMETPHIECKOMY KPYTY MPOCTEHIIMX TPHIo-
HOMETPHYECKUX ypaBHeHUit. [Ipumenenne obmux MeTonoR PEIIEHHUA YpaBHe-
HHIi (TpUBeIeHHE K NMHEHHOMY, KBaIpAaTHOMY, METO/ Pa3NOKEeHHA Ha MHOK M-
TE/IH, 3aMEHBI NIEPEMEHHOM) TIPH peleHu TPUrOHOMETPUYECKHUX YPABHEHMA. |
YMenne otMeuats Ha kpyre PCIICHHA MPOCTEHIIMX TPUTOHOMETPHYECKUX He-

PaBEHCTE |

ApkcHHyc, APKKOCHHYC, apK-
TaHIeHC YHCIa

OsHakoMIIeHuE ¢ OHATHEM 00paTHBIX TPUrOHOMETPHIECKHX byHKUMA. ‘
Hsyuenne onpenenenuii dPKCHHYCa, apKKOCHHYCa, apkTaHreHca yucna, (op-
MYJIHpOBaHHe X, W300pAKEHHE HA eIMHAYHOM OKPY/KHOCTH, MPHMEHEHHE TPH |
PELUEHHH YpaBHEHMHIH

L
Lo

PYHKLUHWH, UX CBOUCTBA U TPAOUKU
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| DyHrunu. IToHsTHE 0 Henpe-
PBIBHOCTH YHKIHH

OsHakoMlieHHe ¢ MOHATHEM MEPEMEHHOMH, MPHMEPaMH 3aBHCHMOCTEH Mesk 1y _'
MepeMeHHEIMU. O3HaKOMIEHHE C MOHATHeM rpaduka, onpeeseHue npuHai- |
AEAKHOCTH TOYKH Ipaduky dyHkumu. Onpenenesue no popmyse npocreimeii
3aBMCHMOCTH, BUJIa e¢ rpaduka. Beipakenue no Gopmyne oHOH nepemenHol
depe3 apyrue. O3HaKOMJIEHHE C ONpeneneHHeM (ByHKLUH, (hopmynuporanue
ero. Haxoxaenue o6act onpesenenus u obnacty 3uadenuii YHKLHH

CaoiicTea dynkuun. I'paduye-
cKast uHTepnperauus. [pume-
Pbl PYHKUHOHANBHBIX 3aBHCH-
MOCTei B pea/ibHBIX Npoueccax
H ABJIEHHAX

OsHakomiieHne ¢ mpumepamMy (DYHKUHOHAIbHBIX 3aBHCHMOCTENH B peanbHbIX
Tponeccax M3 CMEXHbIX NMCUMMIMH. O3HAKOMIEHHE C J0KA3aTeNbHLIMH pac-
CYAOCHHAMH HEKOTOPbIX CBOHCTB JMHEHHON M KBaapaTHuHOH dyHKUMii, Mpo-
BCICHHE HMCCNEJI0BaHUA JIMHEHHOW, KYCOUYHO-THHEHHOMH, Npo6HO-THHEeHHOH |
KBaApaTHYHOH (YHKUMH, NOCTpOeHHEe MX TpauKOB. ITocTpoenne u ureHHe
rpadukoe Gynkumi. Hccnenosanue Gyukimn. COCTaBIEHME BMIOB (QyHKuHi
[0 JaHHOMY YCIIOBHIO, pellicHHe 3a1a4 Ha SKCTpeMyM. BbinonHexne npeobpa-
30BaHM# rpaduka QyHKIMH

O6paThbie pyHKunH

Hzydyenne nonatus obpatHoit dyHKIMM, OMpEeJE/IEHHE BHAA M TIO- CTPOEHHE
rpaduka obpaTHON DYHKUMH, HaXOXkaeHHe ee 06nacTH onpenaeneHus M obnac-
TH 3Ha4eHUA. [IpuMeHeHre CBOMCTB (yHKIMI MPH HCCTeI0BAHUHM YPaBHEHHWH H
PCUICHHUH 327184 Ha SKCTPeMyM. O3HaKOMI/IEHHE C TIOHATHEM CIIOKHOM (yHKLHH ]

CreneHHbie, NOKa3aTe/bHbIE,
JorapuMHYECKHe U TPHIOHO-
MeTpuyeckue GpyHruuu. 06-
paTHbIE TPHIOHOMETPHYECKHE
hyHkumMu

Bhiuncinenne 3nayenuii GpyHkumit no 3HayeHUIo aprymenTa. Onpenenexue no-
JIOKEHHA TOYKH Ha rpapvike 1Mo ee KoopAHHATaM M Hao6opoT. McnonbioBanue
CBOMCTB (YHKLMI /I8 CpaBHEHMs 3HAYEHWH cTemeHel u norapugmos. Tlo-
CTPOEHHE rpaUKOB CTENEHHBIX U JOrapupMHueckux GyHKLUMHA. Pemenue no-
Ka3aTe/bHbIX H JOrapH()MHYECKHX YPAaBHEHHH W HEPABEHCTB M0 M3BECTHBIM
anroputMam. O3HaKOMJIEHHE C MOHATHEM HETIPEPLIBHON MEPHOAUYECKOH
(yHkuuy, GopMynupoBaHue CBOMCTR CHHYCA 1 KOCHHYCa, NOCTPOEHHE HX rpa-
(bukoB. O3HAKOMIIEHHE C OHATHEM rapMOHUYECKHX KosebaHuit U npHMepaMu
TapPMOHMYECKUX KoJeGanuit 11 OnucaHus NPOLeccoB B (U3MKE 1 Apyrux o6-
7acTAX 3HaHMA. O3HaKOMJIEHHE C TOHATHEM paspLIBHOH MEPHOIHYECKOT
(yHKIMM, hOpMyTHPOBaHME CBOKCTB TaHTEHCA M KOTAHIeHCa, MNOCTPOEHHE MX
rpadukos. Ipumenenue cBOMCTE GyHKUMH ans CpaBHEHHA 3HAYEHMI TPHUIoO-
HOMETPHYECKUX (YHKUMH, PEUICHHS TPHUrOHOMETPHHECKHX ypaBHeHuii. [lo-
CTpOCHHE rpadukoB 06PATHBIX TPUTOHOMETPUYECKHX (YHKIIHI 1 onpeaeneHue
110 rpagukam uX CBOHCTB. Brimonuenue npeobpazosanus rpaduxos

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMocneaoBarenbLHOCTH

O3HaKkoOMIIEHHE C TMOHATHEM YHCIOBOMH MIOCNEN0BATENLHOCTH, criocobamu ee
3a/iaHus, BRIYHCICHHAMY ee ulleHoB. O3HAKOMIEHHE C MOHATHEM Mpeaena fo-
CIe0BATENLHOCTH. O3HAKOMIIEHHE C BBIYMCICHHEM CYMMbI DECKOHEYHOro
YHCIIOBOTO psla Ha NpUMEpE BLIYMCICHWA CyMMbl GECKOHEUHO yObliBaOLIEiH
TeoMeTpu4eckoit mporpeccuu. Peuenue 3amay Ha npuMeHeHue (GopMyisl CyM-
MEI GeckoHeYHO yBhIBAIOLIElH reoMeTpHIECKOl MIPOrPECCHH

IIpou3sBonnas u ee npumene-
HHe

OsHakoMIleHHe C MOHATHEM MPOM3BOMHOM. M3ydueHue u (hopMynHpoBaHHe ee
MEXaHHYECKOTO W reOMETPHYECKOr0 CMBICHIA, H3YYEHHE AITOPUTMA BBIYHCIIE-
HHA TPOM3BOJHOM Ha MPH- MePe BHIYUC/ICHHA MIHOBEHHOH CKOPOCTH M YIiio-
Boro kos(hduumnenta kacarensHoit. CocTaBneHue YPaBHEHHA KacaTe/lbHOH B
obuiem Buae. YcBoeHue mparu AnddepeHUHpOBaHHA, TAGIHIBI POHIBOIHBIX
EMEHTAPHBIX (YHKUMH, NpuMeHeHne ans audidepeHLMpoBaHHs GyHKLUKIA,
COCTaBJICHH:A ypaBHEHHMA KacarenbHoW. M3yueHuwe Teopem o cBA3M cpoiicTs
(yHKUMK ¥ IPOM3BOIHOM, HOPMYITHPOBKA HX. [IpoBeaenue ¢ moMoLIBIO MPo-
M3BOJHOH HCCNENOBaHuA (YHKLUMH, 3a- IaHHON dopmynoii. VeranoeneHue
CBA3H CBOWCTB ()YHKIMHM H NPOU3BONHON MO ux rpadukam. ITpumenenue npo-
M3BOIHOH 1A pelleHHUs 3alad Ha HaXOKAEHHE HAMBONBIIEro, HAMMEHBLIEro
3HAYEHUA M Ha HAXOXKIEHUE IKCTpEMyMa

[lepBooGpa3znasi u uHTerpan

O3HakomNeHHe C MOHATHEM WHTErpaia M nepsooGpasnoit. M3yuenue npasmna
BbIMHC/IEHHA nepBooOpasHOi M Teopembl HbioTona— Jleil6uuna. Pewenue
3allai Ha CBA3H NepBo0Gpa3HOM U ee NPOM3BOIHOM, BRIUMCIEHUE nepeoobpaz-
HOH N naHHOM QyHKuMu. Pemenue 3amau Ha NpUMEHEHHe HHTerpana s
BBIYHCIICHHA (DU3MUECKHUX BEJIMYHH M MIOMAEH

YPABHEHWS U HEPABEHCTBA

YpaBHEHHS U CHCTEMBI YpaB-
HeHHil HepaBeHcTBa u cHere-
Mbl HEDABEHCTB C IBYMS mepe-
MEeHHBIMH

OsHakomnenue ¢ npocTeHIUME CBEIEHUAMY O KOpHAX alirebpanyeckux ypas-
HEHHUH, MOHATUAMM HCCIIElOBAHMSA YPABHEHHH H CHCTEM ypaBHeHH#. M3yuenne
TCOPHH PaBHOCHIILHOCTH ypaBHeHHA W ee mpuMeHeHws. [loBTopenue 3anmucu
PCUICHHMA CTAHAAPTHBIX yPABHEHHH, NPHEMOB Mpeobpa3oBaHuA YpaBHEHHH A0
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CBEICHHA K CTAHAAPTHOMY YpaBHEHMIO. Pelmnenue PALUOHANLHBIX, Hppalno- |
HAJIbHBIX, MOKA3aTE/LHEIX H TPHIOHOMETPHYECKHX YPABHEHHI u cHcTeM. Me- |
T0NB30BaHKE CBOMCTB U rpaukoB (GyHKUM a1 peieHys ypasHenui. [Tosto-
PCHHE OCHOBHBIX IPUEMOB pemIeHus cHeTeM. Peruenue YPaBHEHHH C npumeHe- |
HHEM BCEX MPHEMOB (PA3/IOKEHHA HA MHOKHTENH, BBEJECHHA HOBBIX HEW3BECT- |
HBIX, [OACTAHOBKH, rpaHueckoro Merona). Peiienue cHcTem YPaBHEHHUH ¢
MPUMCHEHHEM DasHYHBIX Crnoco6oB. O3HAKOMIEHHE ¢ OBMMMH BONpocaMiu ‘
PELICHHA HEPABEHCTB M HCIMOJBL30OBaHME CBOMCTE M rpadukoB (yHKUMIE mpu
PCLICHUH HEPAaBEHCTB. PellieHie HEPABEHCTB M CHCTEM HEPABEHCTB C NpUMEHE- |
HHEM Pa3NMYHLIX CrI0c06OB. [IpuMeEHeHHEe MaTEMAaTHYECKUX METONOB [ pe- |
IICHAR CONCPXKATENLHBIX 3alad W3 PasiMdHbIX obnacTelt HAYKM W MPaKTHKH. |
HHrepnpeTupoBanue pesy bTaTos ¢ YUYETOM pealibHbiX OrpaHudeHHH '
SJEMEHTEI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTEMN H CTATUCTHKH

OcHoBHBIE NOHATHS KOMOHHA- HUsyuenne npasuna KOMOHHATODHKH M NMPUMEHEHME MPU PELIEHHH KOMOHHA-
TOPHKH TOPHBIX 3aj1a4. Pemenre KoMOGMHATOPHBIX 33134 MeTOIOM niepebopa 1 no npa-
BUITy YMHOMXeHHA. O3HAKOMJIEHHE C MOHATHAMM KOMOMHATOPHKH: pasMelle-
HUAMH, COYCTAHUSMH, TEPECTAHOBKAMH M (OPMYJaMH IJIA MX BhIYHCIIEHMS.
ObbsicHenne u nprMeHeHne HOPMYIT A8 BBHIYHCIEHHS pasMelleHnii, nepecra-
HOBOK M COYETaHHH NPH pelieHnH 3a1ad. O3HaKoMieH e ¢ GuHOMOM Hb0TOHA
H TpeyroiibHukoM [lackains. Peienue npakTHueckux 3a1a4 ¢ HCHOMB30BAHHEM
TNOHATHH U NPaBUJI KOMOHHATOPHKH

D/IEMEHTBI TEOPHH BEPOSITHO- H3yuenne knaccuueckoro omnpenenemnns BEPOATHOCTH, CBOWCTB BEPOSTHOCTH,

creit TEOPEMBI O CyMME BEPOATHOCTEH. PaccMOTpeHwe MpUMepOB BEIYHCIEHHS BEPO-
ATHOCTEH. PelleHue 3anay Ha BeIYHCIEHKE BEPOATHOCTEH COOBITHIH |

Mpencrapienne ganubix (Tab- | O3HAKOMICHUE C TpCACTABICHUEM YHC/IOBBIX JAHHBIX M MX XapaKTepPHCTHKa- |

JIHIIBL, AHArpaMmel, rpadukn) | Mu. Peluenue npakTuueckux 3anad Ha 00paboTky YHMCIOBBIX NAHHBIX, BBIYMC-
JIEHHE HX XapaKTePHCTHK

I'EOMETPHUSA
IlpsiMble n niockoeTH B npo- DOpMyITMPOBKA H MPUBEIEHHE TOKA3ATENHCTR NPH3HAKOB B3aWMHOIO pacro-
CTpaHCTBe JIOXCHUA NPAMBIX M MIIOCKOCTeH. PacniosHaBanue Ha 9epTekax M MOENAX pas-

/IMYHBIX CIy4acB B3AMMHOTO PACIONOXEHHs TPAMBIX U MIIOCKOCTeH, aprymen- |
THPOBAaHHE CBOMX CyXICHMHA. DOPMYyNTHPOBAHHME OMNpENEECHHH, NPH3HAKOB W
CBOWCTB Mapa/nebHBIX W MEPNeHANKYIAPHBIX TUIOCKOCTEH, NBYIPAHHBIX M
JMHEHHBIX Yr7ioB. BeINoNHeH!e NOCTpoeHHs Yriios MEKIY TIPAMBIMH, MTPAMOi
H TIOCKOCTBIO, MEAMY MIOCKOCTAMM 10 ONHMCAHHMIO M PACTIO3HABAHWE MX Ha
Mojensx. [IpuMeHeHue NMPU3HAKOB M CBOMCTR PACIONOKEHHS MPAMLIX M MA0C-
KOCTeH npu pemenuy 3amad. U3obpakenue Ha pHCYHKaX M KOHCTPYMPOBAHHE |
Ha MOZENAX NePNeHAMKYIAPOB H HAKIOHHBIX K MIOCKOCTH, MPAMBIX, Mapai-
JIEBHBIX TJIOCKOCTEH, YrIOB MEXIY NMpSAMOM M MIOCKOCTBEO M 0GOCHOBaHHUE
NOCTPOEHHA. PellleHue 3a1ay Ha BEIYMCICHUE TEOMETPHYECKHX BEIMUHH. Omy-
ChIBAHHE PACCTOAHKA OT TOUYKHM JIO TIOCKOCTH, OT NPAMOM [0 MIOCKOCTH, Mew-
AY NIOCKOCTAMH, MEKIY CKPELUMBAIOUIMMUCA MPAMBIMH, MEKIY MPOUIBOIIb-
HbIMM UrypamMu B mpocTpaHcTse. DOPMYJIHPOBAHHE M NOKA3bIBAHME OCHOR-
HBIX TE€OPEM O PAcCTOSHMAX (TEOPEM CYIIECTBOBAHMS, CBOMCTBA). H3obpae-
HHE Ha HEPTEKAaX W MOJENAX PACCTOAHWA U OGOCHOBAHHE CBOMX CYXIEHHIl.
Onpezenenye U BHIYUCIIEHHE PACCTOAHMH B npoctpaHcTee. [Ipumenenue ¢op-
MYJI H TEOPEM IIAHWUMETPHH [UIS pelleHus 3aaad. O3HAKOMIIEHHE C TIOHATHEM
Tlapajine/ibHoro NpOEKTHPOBaHHA U €ro cBoicTBaMu. DOPMYIMPOBaHHE TEOpe-
MBI O MJIOLIaH OPTOTOHANbLHOH MPOEKUMM MHOrOYTONbHWKA. [IpuMeHeHue
TEOPHH Ul OOOCHOBAHMA NOCTPOSHHH M BRIYMCHEHHMI. APryMEHTUPOBaHHE
CBOMX Cy/KNEHUH O B3aHMHOM PAcroJIoKEHHH MPOCTPAHCTBEHHBIX (DUTyp
MHororpaHHHKH OnucaHue ¥ XapaKTEPUCTHKA Pa3iIMYHBIX BHIOB MHOFOTPaHHUKOE, MEpeYuc- |
JIEHHE HX SJIEMEHTOB M CBOHCTB. M306pakeHne MHOTOIPaHHHUKOB M BHIMOJHE-
HUE NOCTPOEHHA Ha W300paKEHHAX U MOIEIAX MHOTOTPAHHUKOB. Bhlumcienue
JIMHEHHBIX JNIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOHQHTIYpaUuax, apry-
MCHTHPOBAHHE CBOMX CYkKCHUH. XapakTepucTHKa M M300pakeHHe cedeHus, :
Pa3BEPTKH MHOTOIDAHHMKOB, BLIYMCIEHME TMIOLIAMAEH noBepxXHOCTEH. [lo- |
CTPOCHHE NPOCTEHIIMX CeYeHUi Kyba, NPHU3MBI, MHPaMHIbI. ITpumenenue hak-
TOB M CBEACHHH M3 miaHUMeTpuu. O3HaKOMJIEHHE C BHAAMH CUMMETpH B
IPOCTPAHCTBE, (hOPMYITUPOBAHKME OTpedeleHuit U CBOMCTE. XapakTepHcTHKa
CMMMETpHH TEN BPAICHHs U MHOTOrPaHHUKOB. [IpMMEHEHNHE CBOMCTE CHMMET-
PHH TIpH perieHuH 3a1a4. Mcnonb3oBanne MpruoGPETEHHBIX 3HAHKIA A1 HCCle-
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JOBAHUA U MOJETHDOBAHUA HECIOMKHBIX 3ajadq. H?»Oﬁpﬂ}KEHHE OCHOBHBIX MHO-_l

TOTPAHHUKOB H BLINONIHEHHE PHCYHKOB MO YCIOBHAM 3a1ay |

Tena u nosepxuocru Bpaiue-
HHH

O3HaxoMmienue ¢ Bugamu Ten BpALUEHU, (pOPMyYNHPOBAHHE MX OnpenencHui u |
CBOHCTB. DopMynupoBanue TEOPEM O CEYEHHH LIapa MIOCKOCTBIO M [L10CKO-
CTH, KacaTelbHOH K cepe. Xapakrepucruka u H300paskeHue Ten BpameHus, |
HX Pa3sBeEPTKH, cedeHus. Pemenue 3amay Ha TNOCTPOEHHE CEYEHHH, BLIYHCEHHE |
AJTHH, paCCTOAHMH, YINIOB, ruiomanei. ITpoBenenue nokazatensHbIx paccyxae-
HHH MpH peleHnu 3amau. Ipumenenue cpoiictn CHMMETPHH TP peLUEeHWH
3aj1a4 Ha TeJla BpalleHUs, KoMOHHALMIO TeJT, Hzo6pazkenne ocHOBHEIX Kpyribix
TEN ¥ BBINOTHEHHE PHCYHKA 110 YCIOBHIO 321341

Himepennus B reoMeTpHH

O3HakoMieHue ¢ MOHATHAMM III0IIAAK U 06bema, akCHOMaMK W CBOMCTBAMH.
Pewenne 3anau wa Bhiuncnenue MIOWANeH MIOCKHX (GHUryp ¢ NpUMeHeHHeM
COOTBETCTBYIOLIUX hopMys U (pakToB U3 MNaHUuMETpUH. M3yuenue Teopem o
BBIYHCICHHH 00bEMOB MPOCTPAHCTBEHHBIX Tel, PELIEHUE 3a/1a4 Ha MpPHMEeHe-
HHe (OPMyN BEIYMCIEHHA 06BEMOB. Hsyuenne hopmyn ana Berumcnenus mio-
W@neH MOBEPXHOCTEH MHOrOrPaHHHKOB M Tej BpalleHus. O3HakoMIeHHe C
MCTONOM BRIMMCIICHHS MIIOMIA/H TIOBEPXHOCTH chepbl. Pelenne 3a1au Ha Bl
HHUC/IEHHE IO e OBEPXHOCTH MPOCTPAHCTBEHHAIX Te

Koopauuarte u BEKTOpEI

O3HakomiIeHue ¢ noHaATHEM BeKTOpa. M3yyenue nekapToBoit cuctembl KOOP M-
HAT B NIDOCTPAHCTBE, MOCTPOEHHE 110 3aAaHHbIM KOOPIMHATAM TOYEK H [LI0CKO-
CTeH, HaXOXICHHE KOOPIHHAT TOYeK.

Haxoxnenue ypaenenuit OKDYKHOCTH, C(Ephl, IIOCKOCTH. BrumcieHue pac-
CTOAHHHA MEXIY TOYKaMH.

Hsyyenune caoiicts BEKTODHBIX BE/IMYMH, MPABHI DAa3IOKEHHUS BEKTODOB B
TPEXMEPHOM MPOCTPaHCTBE, MPaBMII HAXOXKIECHMS KOODIHHAT BEKTOPA B MpO-
CTPaHCTBE, NpaBUII NIEHCTBHIL C BEKTOPAaMH, 3a1aHHBIMH KOOPAMHATAMH,
IIpuMenenne Teopun npu pewenuu 3amay na JEHCTBUA C BeKTOpaMM. M3yye-
HHE CKa/PHOIO MPOM3BEAEHHA BEKTOPOB, BEKTOPHOTO YPaBHEHMS MNpIMOH u
TIOCKOCTH. [IpuMeHeHHe Teopun Npu peleHny 3aiay Ha AeHCTBHS ¢ BEKTOpa-
MH, KOOPIOHHATHBIA METOJl, MPUMEHEHHe BEKTOPOB [N BLIYMCICHHS BETUUHH
YIIOB H PacCTOSHMIH,

OsHakomneHue ¢ nokasaTesnbCTBAMH TEOPEM CTEPEOMETPHH O B3AHMHOM pac-
MOOKEHUH TIPAMBIX U IIIOCKOCTEH C HCMOMBL30BAHHEM BEKTOPOB.
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YYEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE
ITPOI'PAMMBI YYEBHOM TUCLIATIIIUHBI II1.01 MATEMATUKA

OcBoenne mporpaMmsl y4eGHOM IHCIMMIHHEI «MareMaTHKay NIpEIoJiaraeT Hajludyue B
npoeccuonanbHOH 06pa30BaTeNbHOM OpraHU3aIHH, peann3yrolen 00pa3oBaTeNbHYIO TPOrpaMMy
cpeaHero obrero obpazopanus B npejenax ocsoenus [IIICC3 Ha 6ase OCHOBHOIrO 06mIero obpazo-
BaHus, y4yeOHOro kabuHera, B KOTOPOM HMMEETCS BO3MOKHOCTE O0ECHEYHTh 00YYarolmUMCs CBO-
Gonubiit nocTyn B IHTepHET BO BpeMst y4e6HOTO 3aHATHS U NEPHO/ BHEY4EeOHOM eATENLHOCTH.

[lomemenne  kabuHeTa  JOJKHO YIOBJIETBOPATE  TpeOOBaHHAM CanurapHo-
SMHICMHOIOrHYECKUX NpaBuil ¥ HopMaTHBOB (CanlIuH 2.4.2 Ne 178-02) u 6BITH OCHAIIEHO THIIO-
BbIM 0G0pYIOBaHHEM, YKa3aHHEIM B HACTOSNIMX TPEOOBAHMAX, B TOM UHCIIE CHElHalIU3UPOBaHHOMI
y4ebHO# Mebenbio U CpeicTBAMH 00y4deHHst, JOCTATOYHBIMHU /I BBUIOTHEHHS TpeboBaHUii K yPOB-
HIO IIOJIFOTOBKH 0OYYarOIMXCH.

B kabunere nomkno 6BITE MymBTHMEMIHOE 06OpYOBAHHE, IOCPEJICTBOM KOTOPOI'O y4acT-
HHKM 06pa30BaTeNbHOTO POIECCa MOTYT MPOCMATPHBATE BU3YAIbHYI0 HH(QOPMALHIO 110 MaTeMa-
THKE, CO3/1aBaTh NPE3CHTAIUH, BUIECOMATEPUAIIE], HHBIE TOKYMEHTHL.

B cocras yue6HO-MeTonMYECKOrO M MATEpHATEHO-TEXHHYECKOTO OBeCeyeH s IPOTPAMMEI
y4eOHOM TUCHHUIIIMHEI «MaTeMaTHKay» BXOIAT:

- MHOTOQYHKIMOHAIBHEIA KOMILIEKC MPEIOAaBaTelIs;

- HarIAAHbIE 0COOHUs (KOMMIIEKTH! Y4eGHBIX TabIIMIL, [I1aKaTOR, NOPTPETOB BBIAAIOLIMXCS YYEHbIX~
MaTeMaTUKOB H Ip.);

- HHOOPMAIMOHHO-KOMMYHUKATHBHBIE CPEICTRA;

= 3KPaHHO-3BYKOBEIE ITOCOOHS;

- KOMILIEKT TEXHHYECKOH NOKYMEHTALMM, B TOM UHCIIe TACTIOPTA Ha CPE/ICTBA OOYUYEHHS, HHCTPYK-
MM 10 HX UCMOJIL30BAHHIO H TEXHUKE GE30MacHOCTH:

- OubnnoTeuHEIH GoHI.

B 6ubimmoreunsiit Goux BXOAAT yueGHHKH, y4eGHO-METONMYECKHE KOMILIEKTDI (YMK),
0becneunBaroIye OCBOCHHE YUeGHOM JUCIUILIMHEL «MatemaTuka», peKOMEHIOBAaHHbIE MM JIO-
TIYMICHHBIC JUIA MCIONb30BAHUS B MPO(ECCHOHANTBHEIX 06pa3OBaTENbHBIX OPraHM3aIHsX, PealH-
3YIOIMX 00pa3soBaTebHYI0 NPOrpaMMy CpEJHEro oGIIero o6pa3oBaHus B TIpeJe/laX OCBOEHHSA
IITICC3 na 6a3e ocHOBHOTO 06111Er0 06pa30BaHMs.

bubnuoreunsiii Goua MOKeT GBITH NTOMONHEH SHLMKIONEAUSAMHM, CIPABOYHUKAMHU, HAYUHOM,
Hay4HO-NIONYIAPHOH U APYroM IMTEepaTypoi 110 MaTeMaTHKe.

B mporiecce ocBoenust mporpamMme! yueGHON aucuumiuEsl «MaTeMaTHKay CTYJEHThI IOJI/KHEI
[IOJIyITh BO3MOXKHOCTB JOCTYIIA K 3IEKTPOHHBIM y4eGHBIM MaTepHagaM IO MaTEeMATHKE, HMEKO-

LEMCs B CBOOOIHOM HOCTyNe B ceTH MHTepHET (3MEKTPOHHEIM KHHraMm, OPaKTUKYyMaM, TECTaM,
marepuanam EI'D u ap.).
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PEKOMEHIYEMASI JINTEPATYPA
Hdas crynenros

Aranacsn JI.C., Bytysos B. ®., Kagomnes C.B. u Ap. Marematuka: anre6pa u Hayana mare-
MaTH4ecKoro ananusa. ['eomerpus. I'eomeTpus (GazoBblit u yruy6aennspii YpoBHH). 10—11 knac-
Cel. — M., 2014,

baimvakos M.U. Martemaruxka: anrebpa W Hayana MaTeMAaTHYECKOr0 aHaIu3a, rEOMeTpHS:
Y9eOHHK JUIS CTYNEHTOB IPO(ECCHOHANBHBIX 00pa30BaTeNbHBIX OpraHM3alMif, OCBAMBAOIIMX
npodeccuu u cnenuansHocty CIT0. — M.,2017

Bammakos M.U. Maremaruka: anrebpa ¥ Hadama MAaTEMaTHYECKOrO aHA/M3a, reOMETPHS
C6opruxk 3anau npohunsHok HaTIpaBJICHHOCTH: y4eb. nocobue 11 CTyAeHTOR po(ecCHOHATBHBIX
obpasoBarensHbIX OpraHU3aluiH, OCBAUBAIOLUX Tpodeccy U cnenuansoct CI10. — M.,2017

Bammvakos M.U. Martemartuka: anrebpa U Hayama MaTeMaTHYECKOro aHalln3a, reOMETpHS:
3amaunuk: yue6. mocobue mis CTYACHTOB NpPO(ECCHOHATBEHBIX 06pPa30BaTENLHBIX OpraHu3aluii,
OCBaMBAIOIIMX Npodeccuu u cnemuansoct CITO. — M.,2017

bamvakos M.M. Martemaruxka: anrebpa ¥ Hayalla MaTeMaTHYECKOTO aHATH3a, FEOMETPHSL:
DJEKTPOHHBIH y4eb.- METO. KOMILIEKC s CTYAEHTOB NPOGECCHOHATBHBIX 0GPa30BaTEeTLHEIX Op-
FaHU3ALMH, OCBAUBAIOINX MIPOGECCHH  criemmansHocTH CTI0. — M.,2017

I'yces B.A., I'puropses C.I'., Usonruua C.B. Maremaruka: anrebpa u Hauana MaTeMaTHYe-
CKOrO aHalu3a, reOMeTpUs: y4eGHHUK /IS CTYNEHTOB IpodeccHOHATBHEIX 06pa30BaTeNbHbIX opra-
HH3alKH, OCBAHBAIOIIUX npodeccur u cnenuansaoctd CI10. — M., 2017

Konsarun FO.M., Txauera M.B, ®eneposa H.E. u np. Matemaruka: anrebpa W Havyaja Mate-
MaTHYeCKoro ananusa. Anrebpa H Hayala MaTEMATHYECKOrO AHATH3A (Ga3oBEI U yriay6neHHbIi
ypoBHH). 10 knacc / moa pex. A. B. Kukuenxo. — M., 2014.

Konsirun FO .M., Tkauepa M.B., ®eneposa H.E. u ap. Maremaruka: anrebpa ¥ Hayana mare-
MaThdeckoro anamusa. Anrebpa M Hayana MaTeMaTHYECKOrO AHATH3A (ba3oBbli U yrayGieHHBIH
ypoBHH). 11 xiacc / mox pen. A. B. Xukuenko. — M., 2014.

s npenopasareneit

@enepansubii 3akon «O6 obpasoBanuu B Poccuiickoit @enepanun» ot 29.12. 2012 No 273-
@3 (B pen. Denepanbubix 3akoHoB o 07.05.2013 No 99-®3, or 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, or 03.02.2014 No 11-
@3, o1 03.02.2014 No 15-@3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 No 148-D3, ¢ u3M., BHECEHHBIMH
DenepansubiM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.201 6.)

Ipukas Munncrepersa o6pazosanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O Brece-
HUY H3MCHEHWH B (enepalbHbIi rOCy 1apCTBEHHBIH 00pa3oBaTebHbIA CTAHAAPT CPENHEro 06IIero
oOpa3oBaHus, yTBEp:KICHHbIH npukasoM MuHKcTepeTBa 06pasoBanus u Hayku Poccuiickoit ®ene-
panuu ot 17 mas 2012 r. N413"

[prkas Munucrepcrsa o6pazosanus u Hayku P® ot 17.05.2012 Ne 413 «O6 YTBEPKACHUH
enepansroro rocynapcrsennoro 0bpa3oBaTenbHOro cTaHaapTa cpeaHero (mosiHoro) obiero o6-
pazoBaHUA Y.

IIprkas Mununcrepersa o6paszosanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuU u3-
MeHenn# B [Ipukas Munucrepcrsa obpasoBanus u Hayku Poccuiickoit ®enepatyu ot 17.05.2012
Ne 413 «*“O6 yrBepwnenuu themepanbrOro rocymapcreennoro 06pa3oBaTenbHOro CTan apTa cpej-
Hero (IIoyHoro) 061iero 06pa3osanus’y.

[Tucemo Tenapramenta TOCYNapCTBEHHOMN MOJUTHKY B cepe MoAroTORKH paboynx Kaapos u
JTIIO Munucrepersa o6pazosanus u Haykd PO ot 17.03.2015 Ne 06-259 «PekomeHzamuy mo op-
TAHU3ALHK TIOTYYCHMs CpelHero obImero 00pa3oBaHus B Mpelenax 0CBOeHUs obpazoBarenbHbIX
NpOrpamMM cpeaHero npohecCuoHaIEHOro obpa3oBauus Ha 6aze 0CHOBHOTO obuero obpasopanus ¢
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ydeToM TpeGoBaHHH (enepalbHbIX roCyIapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHIAPTOB U IOJTyYae-
MOH NPOGECCHH HITH CIICHATBHOCTH CPEIHEro NpO(eCCHOHAIBHOIO 06Pa30BaHHA».
HurepHer-pecypcenl
www. fcior. edu. ru (MHpopMaumronnble, TpeHHPOBOTHBIE H KOHTPOJIbHBIE MaTepHalbl).
www. school-collection.edu.ru (Exunas komnekmuu LA (POBBIX 06pa30BaTEIIBLHEIX PECYPCOB).
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