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Pabouass mporpamma  oOmeoOpazoBarenbHOr — yueOHOM — mucnurmuael OV ]1.02
«Matemaruka: anrebpa ¥ Hayaja MaTEeMAaTUYECKOrO aHalu3a, IeOMeTpHs» pa3paboTaHa Ha
ocHoBe DeepanbHOrO T'OCYJAPCTBEHHOTO OO0Opa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIero
obpazoBanus (nanee ®I'OC COO) (mpukaz MunobpHayku Poccun ot 17 mas 2012r. Ne 413),
denepanbHOTro rocyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa M0 CHELUATBHOCTH CPEAHErO
npodeccronanbHoro obpaszosanus (mamee — ®I'OC mo TOII-50) 35.02.16 «Okcmnyatanus u
PEMOHT CENbCKOXO3SHCTBEHHOW TEXHUKM M OOOPYAOBaHH», NPUMEPHOM MPOTrpaMMBbl JUIS
peanu3ani OCHOBHOM mpodeccroHalbHONW oOpa3oBarenbHOi mporpammbl CIIO Ha 6aze
OCHOBHOTO 00mero o0pa3oBaHus C TIOJYYCHHEM CpeaHero oOmero oOpa3oBaHus,
pexkoMeHa0BaHHOW  DefepalbHbIM  TOCYJapCTBEHHBIM  aBTOHOMHBIM  yUpEXKJIEHUEM
«DenepanbHblii HHCTUTYT pa3BUTUA 00pa3oBanus» (PI'AY «DUPOy», peructpaliioHHbIN HOMED

peuensus 381 ot 23 urons 2015r.)

Opranm3anus-pazpadorunk: ATIOY PX «ArpapHblid TEXHUKYM)»
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IHHOACHUTEJBHAA 3AIINCKA

PabGouass mnporpamma ob6mieoOpa3oBarenbHOM  yueOHOM  mucnumimHa OV, 02
«MaremaTuka: anreOpa W Hayajlla MaTeMaTHYeCcKOro aHalu3a; TeoMeTpus» (mamee -—
«MaremaTtuka») mpeaHazHadeHa il usydeHuss marematnkd B [AIIOY PX «Arpapnbiid
TEXHUKYM» JUIsl €CTECTBEHHO-HAyyHOro mpoduis, pealusylouero o0pa3oBaTeNbHYIO
nporpaMMy — cpeiHero  oOmiero  oOpa3oBaHus, B TpeAerdax  OCBOCHHMS  OCHOBHOMU
npodeccuonansHoi obpazoBatenbHO nporpammbel CITIO (OITOIT CITO), Ha 6a3e OCHOBHOTO
obmero oOpa3oBaHusl 1O cneuunanbHoctd  35.02.16  «Okcrutyaranuss W PEMOHT
CeNIbCKOXO03HUCTBEHHOM TEXHUKU M 000PYIOBAHUS»

PabGouast mporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpeaHero o01Iero
o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yJbTaTaM OCBOCHHUS yueOHOMU
TUCHUIUIMHBL  «MaTemaThka», B COOTBETCTBUHM C «PekoMeHAauMsMH TIO OpraHu3aluu
MOJIYYCHHS CpeTHero o0mero oopa3oBaHus B Mpeeiaax OCBOCHUSI 00pa30BaTEIbHBIX MTPOTrpaMM
cpenHero mpodeccuoHaIsHOT0 00pa3oBaHus Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus ¢ y4ETOM
TpeOoBaHUH (heaepabHBIX TOCYAAPCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB U MOIydaeMOi
CHELMATBHOCTH CpeAHero mnpodeccuoHanbHOro oOpa3oBaHus»  (mucbMo JlemaprameHTa
TOCYJapCTBEHHOM MOJHMTUKUA B cdepe NmoarotoBku padouux kaapoB u IO MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanne pabodeit mporpamMmbl  «MaTemMaTHKay HANpaBJICHO Ha JOCTH)KCHHE
CIEAYIOUIMX LeJIei:

—  obecneueHne chOpMUPOBAHHOCTH MPEACTABICHUIN O COLUATBHBIX, KYIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

—  obecneueHne  c(HOPMHPOBAHHOCTH  JIOTHYECKOTO,  AITOPUTMUYECKOTO |
MaTEeMaTHYECKOTO MBIIUICHHUS,

—  obecnieueHne chOpMHUPOBAHHOCTH YMEHHU MPUMEHSThH MOJYYCHHBIC 3HAHUS TIPH
pEIICHUN Pa3INYHBIX 3a7a4;

—  ofecneyeHrue CQOPMUPOBAHHOCTH MPEJCTABICHUM O MaTeMaTHKe KaK 4YacTH
00I1eYeI0BeUeCKON KyIbTYpPhl, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJSIONIEM OIMUCHIBATH H
U3y4aTh pealibHbIC MMPOILIECCHI U SIBICHUS.

B pabouyro mporpamMmy BKIIOYEHO COJEpKaHHE, HampaBlIeHHOEe Ha (OPMUPOBAHUE Y
0o0yJaromuxcsi KOMIETSHIINH, HeoOXoauMbIX aisi kadectBeHHOro ocBoeHus OIIOIT CIIO nHa
0a3ze OCHOBHOTO 00IIEro 00pa3oBaHUsA C IOJYyYEHHEM CpEeAHEro ooOImero oOpa3oBaHUS IO
npodeccuu 43.01.09 «IloBap, KoHAUTEPY.

OBIIAS XAPAKTEPUCTHUKA YYEFHOM JUCIATIIAHBI

«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A;

TFEOMETPUS»

MaremaTrka sBisgercs (yHIAMEHTAIbHON 001eo0pa3oBaTeNbHON JUCHMIUIMHON CO
CIIO)KUBUIMMCS YCTOWYHMBBIM COJEp)KAaHHMEM U OOLMMH TpeOOBaHUSAMH K MOJTOTOBKE
oOydJaronuxcs.

M3yueHne MareMaTWMKH HMMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT TPOQHISL
poeCCHOHAIBHOTO 00pa30oBaHUs. DTO BBIPAKAETCS B COJEPKAHUU OOYUYCHUs, KOJUUYECTBE
YacoB, BBIJACISIEMBIX HAa H3YYCHHE OTHCIBHBIX TEM MPOrpaMMbl, TIyOMHE WX OCBOCHHSI
oOyJaronuMucs, 00bEMe B XapaKkTepe MPAKTUICCKUX 3aHITHA.



OO6mue 1eny n3y4eHus MaTeMaTHKU PEeaTu3yIoTCs B UEThIPEX HaIlPaBJICHUSX:

1) o01iee mpeacTaBIeHUe 00 HIeSIX U METO/IaX MAaTeMAaTHKH,

2) MHTEJUICKTYaJIbHOE PA3BUTHE;

3) OBJIaJICHUE HEOOXOJMMBIMH KOHKPETHBIMU 3HAHUSIMUA U YMCHUSIMU;
4) BOCIIUTATEILHOE BO3/ICHCTBUE.

N3yuenne maTteMaTUKu Kak MpoUIBLHOW 00I11e00pa3oBaTeIbHON y4eOHON NUCIMILIAHEI,
YUHTHIBAIONICH crienuuKy ocBanBaemMoit ooydarommmucs npodeccuu CIIO, obecnieunBaeTcs:

—  BBIOOPOM Pa3IMYHBIX MOAXOA0B K BBEICHHUIO OCHOBHBIX MTOHSTHIA,

—  (QopMupoBaHHEM CHCTEMBl Y4eOHBIX 3aJaHMii, oOecreuyuBaromux 3(QQeKTHBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX [IEJIEBBIX YCTAHOBOK;

—  oO0oramieHreM CHeKTpa CTHJIeH y4eOHOM AESITEeTbHOCTU 3a CUET COTJIACOBAHUS C
BEJYIIUMHU JIEATETHHOCTHBIMU XapaKTEPUCTHKAMHU BBIOPAHHOHN MPOQECCHH.

[TpoduibHas cocTaBisIoONIas OTpasKaeTCA B TPEOOBAHUAX K MTOATOTOBKE 00yYarOIIUXCsI

B YaCTHU:

— o0mel cucTteMbl 3HAHWM: coJep)KaTelbHbIE IMPUMEPHl  UCIOJIb30BaHUS
MaTeMaTHYECKUX UICH U METOJIOB B MPO(eCcCUOHANBHOMN AeITeIbHOCTH;

— yMEHHWil: pa3iauude B YpOBHE TpeOOBaHMM K CIOKHOCTH MPUMEHSEMBIX
aITOPUTMOB;

— TMPaKTUYECKOTO  HUCIOJIb30BaHUSA  MPUOOPETEHHBIX 3HAHUW U yYMEHUH:
UHAUBUAYAJILHOTO Y4eOHOro OIbITa B TMOCTPOGHUM MAaTeMaTHYECKHX  MOJENEeH,
BBITMIOJTHEHUH [TPOEKTOB.

Crneunduka M3ydeHUs MAaTEMaTUKU TPU OBJAJICHUU CIEIUATBHOCTHIO €CTECTBEHHO-
HAy4YHOTO MPOUIIS OTpaKeHa B KakI0i Teme paszaena «Conepkanue yaeOHOH AUCIUILTUHBDY B
pyopuke «lIpodunpHbie u TpodeccCHOHATLHO 3HAYUMBIC JJIEMEHTBI COIEPKAHUS». ITOT
KOMITOHEHT peajn3yeTcs B Mpolecce yueOHOM NesITeIbHOCTH MO PyKOBOICTBOM ITPETO1aBaTels
(BBITTOJIHEHUH MTPAKTUYECKHUX PabOT, pEIICHUH NMPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U
T.10.).

s cneyuanvnocmu 35.02.16 «Ixcnayamauus u pemoHm CelNbCKOXO3AUCHIBEHHOU
mMexXHUKU u 000py006anusn» HeoOXO0OUMbl 3HAHUA U HABLIKU CUEMHO20 Xapakmepd, YMeHUs
8LINOIHAMb ~ OelCmBUs ¢ HUCIAMU PA3HO20 3HAKA, ONepuposamsv OObIKHOBEHHbIMU U
0eCAmMUYHbIMU OPOOAMU, NPOYEHMAMU, HABLIKU YBEPEHHO20 81A0EHUS HA KATLKYIAMOPAX,

—  npu ananuse pabomsl HA 000PYO0BAHUU AKMUBHO UCHONL3VIOMCA OMHOULEHUS
BEIUYUH, NPONOPYUL, NpAMAs U 00pamHas NPONOPYUOHANLHAS 3AGUCUMOCMU, CHEneHU
yucna, peuaromcesi ypaeHeHus;

— 014  0yoywux noeapos, KOHOUMEPO8 Npu NIAHUPOBAHUU  OPSAHUZAYUU
npogeccuonanbHo2o0 npoyecca 8 Op2aHu3ayusax NpopecCUoOHANbHO 3HAYUMBIMU A611emcs
enaoenue NOHAMUEM YHKYUOHATLHOU 3A8UCUMOCMU, YMeHUe HAXoO0ums 061acmo
onpedenenus @QyHKyuu u obnacmv 3HAYeHul @QYHKYUu, 3HaAHUe CEOUCME DJeMEeHMAPHbIX
@dyHKYULL, YMEeHUe CIMPOUms U Yumams epaguxu QyHKyuil;

—  U3yYeHue OCHO8 NpPOpecCUOHATbHO2O0 NIAHUPOBAHUS — HABLIKU, HEOOX0OUMble
nogapy-konoumepy, Hnpeocmoawas paboma mpebdyem Xopouio  CPOPMYIUPOBAHHBIX
npeocmasieHuil , 0 63AUMHOM PACNOJIONCEHUU NPAMBIX U NIOCKOCMEU 6 NPOCMPAaHcmee,
Gopmax, pasmepax OCHOBHbIX Quayp U UX COYemanuti, YMeHull pacno3Haeamy, euoems Ha
yepmedicax U CXeMax OCHOBHble 2eoMempuyecKue mend, Ux COYemaHus, CceyeHus

ceomempuuyecKkux meja  NniOCKOCHAMU, nosomomy Heobxo0uUMo 3aKpenums  3HAHUE
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onpeoeneHull NApanielbHblX, NePecekalowuxcs U NepneHOUKVIAPHLIX NpAMbIX U 8
npocmpaHcmee; napaiielbHoCmu U NePpReHOUKYIAPHOCIU NPAMOU U NIOCKOCMU,

— Ol OCMbICNIEHHO20 UCHOIb308AHUS 3HAHUL 8 NpU U3YYeHUU Chey.OUCYUnJiuH,
HYJ#CHO 8 Kypce MamemMamuku peuams 3a0aiu ¢ npogheccuoHanibHbIM COOePHCAHUEM.

Conepxanue y4eOHOW IUCIHMIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
COACPKATCIIbHBIMU JINMHUAMU O6y‘-IGHI/I}I MaTEMaTHUKeE:

—anrebpandeckasi JIMHUS, BKIIOYAIOIIasi CHCTEMaTH3allI0 CBEICHUI 0 unciax;

M3YYCHHE HOBBIX M OOOOIICHWE paHee W3YYCHHBIX OIepalluii:(BO3BEICHUE B CTEICHb,
U3BJICUCHHE KOPHS, JIorapu(pMupoBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC M OOpaTHBIE K
HUM); HM3y4CHHE HOBBIX BHJOB YHCIOBBIX BBIPQXEHUH U (QOPMYI; COBEPLICHCTBOBaHHE
IIPAKTUYECKUX HABBIKOB M BBIYMCIMTEIBHOM KYJIbTYpbl, PAaCLUIMPEHHE U COBEPIICHCTBOBAHUE
anredpandeckoro ammapara, chOpMHpPOBAHHOTO B OCHOBHOW INKOJE, W €ro NMPUMEHEHHE K
PELICHNI0 MaTeMaTHYEeCKUX U TPUKIIAHBIX 33/1a4;

—TeOpeTI/IKO-(byHKHI/IOHaHBHa}I JIMHUS, BKIIIOYAaromass CUCTCMATU3alui0 U paCIIupPCHUC
cBelleHUl 0 (YHKIMAX, COBEPILICHCTBOBAHHE TpapHUUECKUX YMEHH; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMH U METOJIaMH MaTE€MaTH4YeCKOro aHalin3a B 00beMe, MO3BOJISIOIIEM
UCCJIEIOBATh 3JIEMEHTapHbIe (PYHKUNU U pelaTh MPOCTEHUIINE TeOMeTpudeckue, puandeckue
U Ipyrue NpUKIaaHbIe 3a7a4u;

— JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB OCHOBAHHAA Ha IMOCTPOCHUU W HUCCICOAOBAHWUU
MaTeMaTUYeCKUX  MOJeNiel, MepeceKkaromascs ¢  aiaredpanyeckoili. M TEOpeTHKO-
(G yHKIIMOHATIBHON JTHHUSIMU;

BKJIIOYAET pa3BUTHE U COBEPLICHCTBOBAHHME TEXHUKH airedpanyeckux MpeoOpa3oBaHU
JUIsL pellieHUs] ypaBHEHUH, HEPaBEHCTB M CUCTEM, (HOPMHUPOBAHHE CIIOCOOHOCTU CTPOUTH U
HUCCIICO0BATh HpOCTGI\/'ILHI/Ie MAaTCMAaTUUICCKHUEC MOACIIN MTPHU PCIICHUU ITPUKIIAIHBIX 3aaa4, 3aaa4 U3
CMCKHbBIX U CIICIHAJIbHBIX JUCIHUIIIINH,

—TreoMeTpuyecKkass  JMHHUS,  BKIIOYaioUlass  HarjsAHble  [PEeACTaBICHUS O
NPOCTPAHCTBEHHBIX (PUI'Ypax M H3y4eHHE HMX CBOMCTB, (OpMUpOBAHHE U pa3BHUTHE
MPOCTPAHCTBEHHOTO BOOOPaKEHUsS, Pa3BUTHE CIIOCOOOB TEOMETPUUYECKUX HW3MEPEHUH,
KOOPAWHATHOI'O W BCKTOPHOTO MCTOAOB IJid PCHICHUA MATCMATHYCCKUX W MPHUKIATHBIX
3a/ay;

— CTOXAaCTUYCCKas JIMHHA, OCHOBaHHAasA Ha pPAa3BUTUHU KOM6I/IHaTOpHBIX YMGHI/II\/'I,
MPEJICTABICHUIA O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSX OKPYKAOIIEro MUpA.

B TtematnueckoM  miaHe mporpaMMbl Y4eOHBIH MaTepuan MpeacTaBleH B (opme
YepeayIoIIerocss pa3BepThIBAHUS OCHOBHBIX COJICPIKATENbHBIX JIMHUN (anre0pandyeckoi,
TEOPETHKO-(YHKITMOHATBHOW, YpaBHEHUN W HEPABEHCTB, T€OMETPUUYECKON, CTOXACTHUYCCKON),
YTO MO3BOJISIET FMOKO HCIOJIB30BAaTh MX PACHOJIOKEHHE M B3aWMOCBS3b, COCTABIATh pabounii
KaJICHJIApHBIN TIJ1aH, TI0-Pa3HOMY Yepeysl ydeOHbIe TeMBI (TJ1aBbl y4eOHUKA).

N3yuenne oOmeoOpazoBaTenbHOW y4eOHON MUCHMIUIMHBI «MaTeMaThKay 3aBepIIacTCs
NIOJIBE/ICHUEM UTOTOB B (JOpME SK3aMEHA B paMKax MPOMEXYTOYHON aTTecTalli 00yJaromuxcs
B nporiecce ocBoeHusi ocHopHou OITOIT CIIO ¢ momydeHueM cpeaHero oomiero oopazoBaHUs
MIIKPC.

B pazmene mporpammel «CoxepkaHue y4eOHON IUCHMIUIMHBDY, KYPCHBOM BBIJEIICH
MaTepuai, KOTOPbIM MpU U3y4YeHUU MaTEeMaTUKH KOHTPOJIIO HE TMOJIEKHUT.



MECTO YYEFHOM JUCHUTIIJIMHBI B YYEBHOM ILJIAHE
VYyeOnass mucuuruimHa «Martemaruka: anredpa W Hadajga MaTeMaTHYeCKOrO aHalu3a;
reoMeTpUs» TNPUHAUIEKUT K 0OIIeo0pa3oBaTeIbHOMY IIUMKIY MPOTrpaMMbl MOATOTOBKU
CIIEIUAJINCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOTO o0O0IIero oOpa3oBaHUS C IOJTyYCHUEM
cpenHero oOmiero o6OpaszoBanus 1o crenuanbHocTH 35.02.16 «Okcrmyaranmuss U pPEMOHT
CETBCKOX035HCTBEHHOM TEXHUKH U 00OPYIOBAHUSI.

PE3VJIbTATBI OCBOEHUSA YYEBHOM JUCIUITIJIAHBI
OcBoenne cojaepxkaHusg y4eOHOW AUCHUIUIMHBI «Maremaruka: ainreOpa W Havaia
MaTEeMAaTHYECKOTO aHaimW3a, TeoOMEeTpus» o0ecrnedynBaeT JOCTIKEHHE O00ydaromuMucs
CIIEYIOIIUX Pe3yIbmamog:
JIUYHOCHIHBIX

—c(hopMHpPOBAaHHOCTH TPEACTABICHUN O MaTEMAaTHKE KaK YHHBEPCATHHOM S3bIKE
HAYKH, CPEICTBE MOJICTUPOBAHUS SIBJICHHUH U MIPOIECCOB, UACIX U METOJ]aX MaTEMATHKU;

—IMOHUMAaHUE 3HAYUMOCTH MATeMAaTHUKH I HAyYHO-TEXHUYECKOTO Iporpecca,
c(OPMUPOBAHHOCTh OTHOIIEGHUS K MaTeMaTHKe KaK K 4YacTh OOIIeueIoBeUecKoi
KYJIBTYpPbl uepe3 3HAKOMCTBO C HCTOpHEW pa3BUTHUS MAaTEMaTUKH, DSBOJIOIUEH
MaTeMaTHYeCKUX UJICH;

—pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
QITOPUTMUYECKON KYIbTYpPbI, KpUTUYHOCTH MBIIUJICHHUS HA YPOBHE, HEOOXOAMMOM JIJIst
Oynymieid mpodecCHOHATBHON NEATETbHOCTH, MJIs TPOJOJDKCHUs] O0pa3oBaHUA U
caMo00pa30BaHMsI;

—OBJIaJICHUE MAaTEMaTHYEeCKHUMH 3HAaHUSMH W YMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM JKHM3HU, JIJISi OCBOCHHUS CMEXHBIX €CTECTBCHHOHAYUYHBIX IUCIUIUIMH WU
JTUCIUTIINH TTPO(ECCHOHABHOTO IUKIIA, IS MOTy4YeHUss 00pa3oBaHUsl B 00JACTAX, HE
TpeOyIOmMMX yriayOJeHHONH MaTeMaTHYECKON TTOATOTOBKY;

—TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MNPOTSKEHUH BCEH KU3HU; CO3HATEIIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOpa30BaHHIO
KaK yCIIOBHIO YCIETHOM MpodecCHOHaTbHON U OOIIECTBEHHOM JACATENHHOCTH;

—TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON TBOPUECKOW M OTBETCTBEHHOM
JESITEIIbHOCTH;

—TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOU, YueOHO-HCCIeI0BaTeNbCKON, MPOSKTHONW U
JIPYTHUX BUJAX ACSITEIbHOCTH;

—OTHOIIIEHNE K MPO(PECCHOHAIBHON IESITENFHOCTH KaK BO3MOXXHOCTH YYacTHs B
PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIIMOHAIBHBIX TPOOJIEM;

MemanpeomMenHuix:

—yYMEHHE CaMOCTOSATEIbHO OINPEAETATh LeNU AEATEIbHOCTH M COCTABIIATH IUIAHBI
NESTENIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIHPOBATH M KOPPEKTHPOBATH
JESTENIbHOCTh; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS MTOCTABICHHBIX
Helne W pealM3alii IUTAHOB JICATEIBHOCTH; BBIOMPATH YCICNIHBIE CTpaTeTUd B
Pa3TUYHBIX CUTYaLUSX;



—yMEHHE MPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM
JESTEIbHOCTH, YYUTHIBATh MO3ULUU JAPYTUX YYACTHUKOB AESTENbHOCTH, 3PPEKTUBHO
paspeniath KOH(IJIUKTHI,

—BIIJICHHE HaBBIKAMH MMO3HABATEIHHON, YI€OHO-UCCIIEIOBATEILCKON M MTPOCKTHOMN
NEeSITeIbHOCTH, HaBBIKAMHM pa3pelieHusi MpoOsieM; CnocoOHOCTh U TOTOBHOCTH K
CaMOCTOSTEIbHOMY TMOHMCKY METOJOB pELIECHUs MPAaKTHYECKUX 3a/]ad, NPUMEHEHHUIO
Pa3JINYHBIX METOJOB MO3HAHUS;

—TOTOBHOCTb W CHOCOOHOCTH K  CAMOCTOSITEIbHOM  HMH(OPMAalMOHHO-
IIO3HABATEJIBHOW JIEATEIbHOCTH, BKIIOYAas yYMEHUE OPHEHTHPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX MH(OpMAIMU, KPUTHUYECKH OILICHUBATh U MHTEPIPETHUPOBATH HHPOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3INYHbIX HCTOYHHUKOB;

—BJIAJICHAE SI3BIKOBBIMH CPEICTBAMHM: YMEHHE SICHO, JJOTUYHO M TOYHO M3JIaraTh
CBOIO TOYKY 3pPEHUS, UCIIOJI30BATh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

—BIIQJICHUE HABBIKAMU MMO3HABATEIHHOU PeQUIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, IPAHMI] CBOETO
3HAHWS U HE3HAHHUSI, HOBBIX IM03HABATEIbHBIX 3a/1a4 U CPEJCTB JUISl UX JOCTHKCHUS;

—IEJICYCTPEMIICHHOCTh B TIOMCKAaX W MPUHSATHH PEUICHHUH, cO0Opa3uTeNbHOCTh U
UHTYUIIUS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX MpEACTaBICHUM; CIIOCOOHOCTh
BOCIIPUHUMATh KpacoTy U TAPMOHMIO MUPAa;

npeoMemHuix:

—C(OPMUPOBAHHOCTh TMPEJICTABICHHA O MaTeMaTHKe KaK 4YacTH MHUPOBOM
KYJIbTYpbl M MECT€ MaTeMaTHKU B COBPEMEHHOW IUBUJIM3ALUH, CIIOCO0AX OMUCAHUS
ABJICHUM peajJIbHOIO MUpa HAa MATEMAaTUYECKOM SI3BIKE;

—COPMUPOBAHHOCTh MPEACTABICHUNH O MaTeMaTHYEeCKHX TMOHATHSIX  Kak
BAKHEUIIMX MATEMaTUYECKUX MOJENSX, MO3BOJSIOIIMX ONUCHIBATH W HU3y4daThb pa3HbIC
IpPOLIECCHl W SIBJICHUS; MOHMMAHME BO3MOXXHOCTH AaKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX TEOPHil;

—BIAJCHUE METOJaMM JIOKA3aTEJIbCTB W AITOPUTMOB PEIICHUS, YMEHUE UX
IIPUMEHSATH, TPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/€ PELICHUS 3a]1a4;

—BIAJCHUE  CTaHAAPTHBIMU  [PUEMaMHU  pEUICHUS  pAlUOHAIBHBIX U
UPPALMOHATBHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHUH U
HEPaBEHCTB, UX CHCTEM; HMCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX NPOrPaMM, B TOM
YyyuCIie U1 NOMCKA ITyTH PEeIECHUs U WIUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

—Cc(OPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHUSX MATEMAaTUYECKOTO
aHaJM3a M MX CBOICTBax, BJaJieHME YMEHHEM XapaKTepU30BaTh MoBeaeHUE (YyHKIUH,
MCITOJIb30BAaHUE MTOTYYEHHBIX 3HAHUH JJIs1 ONIMCAHUS U aHAJIN3a PEAbHBIX 3aBUCUMOCTEH;

—BJAJCHUE OCHOBHBIMU TIOHSATHUSIMA O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX (Urypax, WX OCHOBHBIX CBOWMCTBax; C(HOPMHPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpuyecKkue (pUrypel Ha 4epTeKax, MOJEISIX M B PEalbHOM MUDE;
NPUMEHEHUE H3YyYCHHBIX CBONCTB TIe€OMETpHUECKUX (uryp u Qopmyn uisl pelieHus
FEOMETPHUUYECKHX 3a1a4 U 33]1a4 C IPAKTUYECKUM COAECPKAHUEM;

—Cc(OPMUPOBAHHOCTh TPEACTABICHUH O TIPOIEccax U SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapakTep, CTATHCTHMYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHUDE,
OCHOBHBIX TOHATHSX DJIEMEHTApHON TEOpPUM BEPOSTHOCTEW; YMEHUW HaxXOOUTh U
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OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMM B MPOCTEHIIMX MNPAKTHUYECKUX
CUTYallUsIX U OCHOBHbBIE XapaKTEPUCTUKU CIy4ailHbIX BEJINYUH;

—BJIAJICHUE HABBIKAMHU MCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU
peuieHuy 3aay.

COJIEP)KAHUE YYEBHOM JTUCITATIINHBI

BBenenue

Martemaruka B Hayke, TEXHUKE, SJKOHOMHUKE, NH()OPMALMOHHBIX TEXHOJIOTHUSAX U
MPAKTUYECKOU NESITETBHOCTH.

IIpoduibHbIe U POPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTBI COACPKAHUS

Lenu u 3amaun W3ydeHUs MaTeMaTHKU Npu ocBoeHUH npodeccun «lloBap, KoHIUTEP» B
CIIO.

Anrebpa

Pa3Butue nousitus o uncJje

[lenbie n pauoHanbHbIC Yncia. [[eicTBUTENbHBIC YHCTIA.

Ipubnusicennsvie sviuucnenus. KoMIieKCHbIE YnCa.

KopHu, crenenu u gorapugmsi

Kopuu u crenenn. KopHu HaTypasJbHOHM CTENEHM M3 4Yucia U UX cBoiicTBa. CTeneHu ¢
palMoOHATBHBIMH TOKA3aTeNsIMU, UX cBoicTBa. CTeNeHU € ACHCTBUTEIBHBIMH IMOKA3aTEISIMU.
Ceoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3amenem.

Jlorapudgm. Jlorapudm yucaa. OcHoBHOE JorapuMuueckoe TOXIECTBO. [lecaTnunbie u
HaTypainbHble Jorapudmel. [lpaBuna geiictBuit ¢ smorapudmamu. Ilepexom K HOBOMY
OCHOBAHHUIO.

IIpeoOpa3oBanue ajnreopamyeckux BbIpakeHuil. I[IpeoOpazoBaHue parmoOHAIBHBIX,
UPPAIMOHATFHBIX CTETIEHHBIX, TTOKA3aTEbHBIX U JIOTAPU(PMUICCKIX BBIPAKCHHIA.

IIpodguibHbIe U POPECCHOHATBHO 3HAYMMBbIE 3JIeMEHTBI COACPKAHMS

Ilpakmuueckue 3anamus

Apudmernueckue ACHCTBHS HaJ YUCIaMM, HaXO0XJAECHHE NPUONMKEHHBIX 3HAYCHUMN
BEJIMYMH U MOTPEIIHOCTEN BHIYUCICHHH (a0COMIOTHON U OTHOCUTEIBHOM), CPAaBHEHUE YHCIIOBBIX
BbIpaXXEHUI. BbluucieHne W CpaBHEHHWE KOpHEH. BhIMosHEHHME pacyeToB € paavKalaMH.
Pemienne mppanuoHanbHblX ypaBHeHH. HaxoxkneHue 3HaYeHUW CTENneHed ¢ palnuOHATbHBIMHU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHus BBIpaKEHUH, COAEPIKAIIMX CTEICHH.
Pemenue nokasarenbHbIX ypaBHEHUN. Pelienue nmpukinaanbix 3aad.

Haxoxnenue 3HaueHuit norapudma mo mpou3BOILHOMY OCHOBaHUIO. [lepexon oT ogHOTO
OCHOBaHHUs K JApyromy. Berumcnenue u cpaBHeHHe JsorapudmoB. JlorapubmupoBanue u
MOTEHIIMPOBaHUE BhIpakeHUH. [IpuOIKeHHbIE BBIYUCIICHUS U PEIICHUS MPUKIATHBIX 3a7ad.
Pemenue norapudMuuecknx ypaBHEHUH.

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIE TOHATHS



Panuannas mepa yrna. Bpamarensnoe auxenue. CUHYC, KOCUHYC, TAHT€HC U

KOTaHT€HC YHCa.

OcCHOBHbBIE TPHTOHOMETPHYECKNE TOKIECTBA

®opmyibl puBeneHus. Popmyiibl cinoxeHus. DopmMyibl yaBoeHuss Qopmynsl noJo-
BUHHO20 yend.

IIpeoOpa3oBanusi NPOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHU I

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPHUYECKMX (YHKIUH B NpPOU3BEIACHHE U

NPOM3BEACHUSI B CYMMY. Bbwipadsicenue mpucoHoMempuyeckux @yHKyuti uepe3 MAaH2eHc
NOJIOBUHHO20 ap2yMeHma.

Tpuronomerpnyeckne ypaBHeHHUsI 1 HEPaBEHCTBA

[Ipocreiiimme TpPUrOHOMETPUUECKUE YpaBHEHUs. [Ipocmeuwiue mpueoHomempuiecKkue
HepaseHcmaa.

OoOpaTHble TpUTrOHOMeTpHYecKkre QYHKIUM. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

IIpakTuyeckue 3aHATHS

OcHOBHbIE ~ TPUTOHOMETPUYECKHE TOXAECTBA, (OPMYJIbl  CIOXKEHHUSA,  YABOCHHUA,
npeoOpa3oBaHUE CYMMBbI TPHUTOHOMETPHUECKUX (DYHKIMI B TpOHM3BEACHUE, MPEoOpazoBaHHE
IPOM3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY.

MpopuiabHble U NMPOPecCHOHATIBLHO 3HAYMMBbIE 3JIeMEHThl coaep:KaHus PannaHHbI
METOJI M3MEPEHUs YIJIOB BpalllEeHUs U CBS3b C TPajdyCHOW Mepoil. 3HaKM CHHYCa, KOCHHYCA,
TaHreHca no uyerBepTsaM IIpocrelimne TpPUrOHOMETPUYECKHE YPAaBHEHHMS M HEPABEHCTBA.
OO6paTHbie TpUroHOMETpUYecKre QYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DYHKIINU, UX CBOMCTBA U TpadUKu

@yuxumuu. O0nacT onpeaeneHust 1 MHOXKECTBO 3HaUCHHI; rpaduK GyHKINHU, IOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IMYHBIMHU CLIOCOOAMH.

CpoiicTBa QyHKIIUH.

MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTh, OTPaHUUYEHHOCTh, MEPUOIUYHOCTD. [IpoMEXyTKH
BO3pacTaHUs M YOBbIBaHWS, HaumOONblllee W HAaUMEHbIIEe 3HAYCHUS, TOYKU SKCTPEMyMa.
['padmueckass wunrtepnperanus. [Ipumepbl (QYHKIMOHANBHBIX 3aBHCHUMOCTEH B pealbHBIX
npoueccax M SBICHHSX. ApudmeTudeckue omnepauuu Haa QyHkuusmu. CroxHas (QyHKIUS
(xomno3unus). [lonsamue o Henpepvl6HOCIU DYHKYUU.

Oobpatnbie pyakumnu. Ooaacms onpeodenenus u 0oaacmb 3HA4YeHUll 00pamHol QYHKYUU.
I'paghux obpamnoui hynxyuu.

CreneHHble, NOKa3aTeJbHbIe, JorapupmMuiyecKkue U TpUroHoMeTpuueckue (GpyHKIUM.
OOpaTHble TPUTOHOMETPHUYECKHEe (PYHKIMHU

Onpenenenus ¢yHkuuid, ux cBoiictBa u rTpaduxu. IIpeoOpasoBanusi rpaduKos.
[TapannenbHbIi TEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEHl KOOpPAMHAT M CUMMETPHS
OTHOCHUTENIbHO Hayajla KOOpJAWHAT, CUMMETpPHUS OTHOCHUTEIBHO MPAMOHN Y = X, pacTsyKeHue u
CXaTue BAOJIb OCEH KOOpIUHAT.

IIpakTuyeckue 3aHATHS

[Tpumepbl 3aBUCHUMOCTEH MEXay NEpPEMEHHBIMH B PEAIbHBIX IMPOIECCaX M3 CMEKHBIX
mucuuruiiH. Onpenenenue QyHKIHA.

HccnenoBanune ¢ynkuu. CBOHCTBA JTUHEWHOW, KBaJpaTHYHOW, KYCOUYHO-TMHEWHOW U
npoOHo-nrHeHON QyHKIuil. HenpepriBHbIe U nepuonnveckue GyHkiuu. CBoiicTBa U rpaduku
CHMHYyCa, KOCHHYCa, TaHTeHca W KoTaHreHca. OOparHbie GyHKIMH ¥ ux rpaduku. OOpaTHBIC
TPUTOHOMETpHUECKHUE QYHKIUU.
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IpoduiabHbIe U NPOPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI COAePKAHMS

[Toctpoenne u urenue rpaduxoB ¢ynkumii. IIpeoOpasoBanust rpaduka GyHKIUU.
l'apmonnueckue konebanus. Ilpuknagusie 3amaun. [lokazaTenbHble, JOrapupMHUUYECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCMEA.

Havana maTremarnueckoro aHaansa

MocaexoBareabHocTi. CriocoObI 3aJaHNs U CBOMCTBA YHCJIOBBIX IIOCIIEA0BATEIBHOCTEM.

Ilonamue o npedene nocnedosamenvrHocmu. Cywecmseosanue npeoena MOHOMOHHOL
oepanuuenHoli nociedogamenviocmu. CyMMUpOBaHHUE TIOCienOBaTelbHOCTEH. beckoHeuHO
yObIBaroIasi reoMeTpudeckasi IporpeccHs U ee CyMMa.

IIpousBoanas. IlonsTHe 0 NMPOU3BOAHON (PYHKIMH, €€ T€OMETPUYECKUA M (PU3UUECKUI
CMBICJI. YpaBHEHHE KacaTelnbHOM K rpaduky QyHKiuu. IIpous3BOJHBIE CYMMBI, DPa3HOCTH,
Npou3BeACHUs, 4YacTHble. [Ipon3BOIHBIE OCHOBHBIX 3JIeMEHTAapHBIX (yHKIWH. [Tpumenenue
MPOU3BOTHON K MCCIEAOBaHUIO (PYHKIUN W MOCTpOoeHUIO rpadukoB. [Ipoussoonvie obpamuou
dyHKYyuu U KomMnozuyuu GyHKyuu.

[IpuMepsl HCHOAB30BaHUS MPOU3BOAHOW Il HAXOXKJIEHUS HAWIYYIIEro pElICHUs B
NPUKIAIHBIX 3a7a4ax. Bropas Npow3BOJHAs, €€ TECOMETPUUYSCKHH MW (HU3UISCKUU CMBICIL.
HaxoxaeHue ckopocTH 1j1s mpoiiecca, 3aJaHHoro (opmysoi u rpagukom.

IlepBooOpa3nas u uHTerpaJ. [IpuMeHeHne onpeneneHHOro NHTErpana s HaX0XKACHUs
IUIOINAAM KpuBOJduHEHHO! Tpanennu. ®opmyna Herotona-Jleii6uuna. [Ipumeps

MPUMEHEHHsSI HHTerpaja B (PU3UKE U TEOMETPUH.

IlIpakmuueckue 3anamus

UucnoBast  MOCIIEOBATENBbHOCTh, CIOCOOBI €€  3a/JaHus, BBIYUCICHHUS  4YJICHOB
nocneaoBarenbHocTU. [Ipenen nocnenoBaTenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuyecKas
nporpeccusi. [lpousBoaHasi: MEXaHWYECKMH W TEOMETPUYECKUH CMBICT POU3BOIAHOM.
VYpaBHeHHe kacatenbHOW B 00meM Bume. MccmenoBanue QyHKIUHA C TMTOMOIIBIO MPOU3BOIHOM.
WNurterpan u mnepBooOpazHas. Teopema Hrerotona-Jleitonumna. Ilpumenenue wuHTErpasia K
BBIYUCIICHHUIO (PU3MUECKUX BEIMYHMH U TUIOMIA/ICH.

IIpodguibHbIe U POPECCHOHATBLHO 3HAYMMBIE 3JIeMEHTHI COACPKAHMS

[IpaBuna u Qopmynsl auddepeHurpoBanus, TabIUIAa MPOU3BOIHBIX 3JIEMEHTAPHBIX
¢ynkuunii. Haxoxxaenne HanOOJBIIEro, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAIbHBIX 3HAYCHUH
byHKINH.

VYpaBHEHUS 1 HEPABEHCTBA

YpaBHeHHsI U CHCTeMbl YPaBHeHHUil. PannoHanbHble, HPPALMOHANIBHBIE, TOKA3aTEIbHbIE
U TPUTOHOMETPUYECKUE YPAaBHEHHMS M CHUCTEMBbl. PaBHOCWIIBHOCTH YpaBHEHUW, HEPaBEHCTB,
CUCTEM.

OcHOBHBIE TIpUEMBl MX pelleHHsd (pa3lokKEHHE Ha MHOXXHUTEIM, BBEACHHE HOBBIX
HEH3BECTHBIX, MMOJCTAaHOBKA, TPaQUUECKUI METON).

HepaseHncrsa. PaunoHanbHsIe, UppalOHaJIbHbIE, [I0Ka3aTeJIbHbIC u
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

Hcnoab3oBanue cBOMCTB M rpagpukoB (YHKIMHA NPH pelleHMH YPaBHEHHH M
HepaBeHCTB. Meron uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IIJIOCKOCTH MHOECTBA
peuieHui ypaBHEHUI U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

IIpakTHYecKkue 3aHATHSA

Kopuu ypaBHenuii. PaBHocunbHOCTS ypaBHeHHi. [IpeoOpa3oBanue ypaBHeHuid. OCHOBHBIE
IIpUEMBl pelleHusl ypaBHEHMH. Pemienue cucrem ypaBHeHuid. lcronb3oBaHHE CBOWCTB U
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rpadukoB QYHKIMIA U1l pelieHns ypaBHEHUN U HEPABEHCTB.

IIpoduibHbIe U POPECCHOHATBLHO 3HAYMMBIE 3JIeMEHTBI COACPKAHUS

[IpuMeHeHne MaTeMaTHYeCKUX METOJIOB JUIsl pELICHUs COAEpKaTeIbHbIX 3adad U3
pa3nuyHBIX O0JIacTeld HayKM W NpPaKTUKH. MHTepmperanus pe3yinbraTa, Y4€T peabHBIX
OTpaHUYECHUU.

KomOunaropuka, CTaTUCTHKA U TEOPHs BEPOATHOCTEH

J1eMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHSATHS KOMOWHATOPWKM. 3ajaud Ha TOJCUYET YHCIA pa3MEIICHUH,
MEepPECTaHOBOK, coueTaHuil. Pemienne 3amad Ha mepebop BapuaHToB. Dopmyna OmHOMA
Hriorona. CoiicTBa OMHOMUHANIBHBIX K03 duirenTo. Tpeyroapauk [Tackans.

DJIeMEeHThI TeOPUH BEePOATHOCTEH

CoObITHe, BEpPOSATHOCTH COOBITHS, CIIOKEHHE UM YMHOXXEHUE BEpOSTHOCTEW. [lonamue o
Hezasucumocmu coovimuil. J{UcCKpemuas cay4aunas 6eluduHd, 3aKOH ee pacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAyY4auHoU eeiudunvl. Ilonamue o 3aKkoHe OOnbUUX
yycer.

JIeMEHTBhI MATEMATHYECKON CTATHCTUKHU

[IpencraBnenne gaHHBIX (TaOJIUIBI, TUArpaMMBbl, TpadUKH), ceHEepPaIbHAs COBOKYNHOCMDb,
8vlbopKa, cpedHee apugmemuueckoe, meouana. Ilowamue o 3adauax mamemamuieckou
cmamucmuxu. Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 6eposmHOCHMHbIX MEMOO08.

Ilpakmuueckue 3anamus

Hcropusi pa3BuTHs KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH W CTATHCTUKH M MX POJb B
pa3nuuHBIX cepax UenoBeYeCKOM IKM3HenesATeNbHOCTH. Kiaccuueckoe — ompeneieHue
BEPOSATHOCTH, CBOWMCTBA BEpPOATHOCTEH, TeopeMa O cymme BepositHocTel. [lpaBunia
KOMOMHATOpUKH. Pernienne koMOMHATOPHBIX 3a/1ad. Pa3Menienus, coyeTaHusl U MepecTaHOBKU.
bunom Herorona u tpeyronbauk [lackans. Berancinenue BeposatHocTel. [Ipuknaansie 3agayn.

IIpoduibHbIe U NPOPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI COAePKAHMS

Kinaccuueckoe onpeneneHne BEpOsSTHOCTH, MpUKIaAHbIE 3a1auu. [IpeacraBienne n1aHHBIX
(TabmuUIIBl, TUArpaMMBbl, TpaduKn).

I'eomerpus

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

B3anmHoe pacrnonokeHue IBYX MNPAMBIX B MpocTpaHcTBe. [lapamienbHOCTh NpAMOd M
mockoct. [lapamnensHocTh mIOCKOCTE. IlepneHAuKyasIpHOCTh MNPSAMOM M IJIOCKOCTH.
[lepieHauKyISIp ¥ HAKJIOHHAS. YTOJI MEXAY NPsIMOM M TJIOCKOCThIO. [[ByrpaHHBIN yroiy. Yroma
MEXIYy  IUIOCKOCTSAMHU.  [lepneHauKymsspHOCTH  OBYX  IIOCKocTeil.  ['eomerpuueckue
npeoOpa3oBaHus TPOCTPAHCTBA: TMapalIeNbHBIA  MEPEHOC, CHMMETPUS OTHOCHTEIHHO
wiockoctu.  [lapamnmensHoe  mpoekTHpoBaHue. [l1owadb — OpMO2OHANbHOU — NPOEKYUU.
N300pakeHue mpoCTpaHCTBEHHBIX QUTYP.

MHOrorpaHHUKH

Bepmunbl, pebpa, rpaHu MHOTOrpaHHUKA. Pazeepmra. MHuocoepanuvle yenvl. Buinykivie
muozoepannuxku. Teopema Oiinepa. llpuszma. Ilpsimas u wHaxnonnaa npusma. IlpaBunbHas
npusma. [lapamnenenunen. Ky6. IMupamupa. IlpaBwibHas mupamuga. YcedeHHas MUPaMHA.
Terpasap. Cummerpun B KyOe, B mapajuienenurneae, B npusme u nupamuzae. Ceuenus kyoa,
npu3Mbel ¥ mupamuibl. [IpeacraBieHne o MpaBUIIBHBIX MHOTOTpaHHHKAaX (Terpa’ape, Kyoe,
OKTa’Ipe, NOJEKA3APEe U UKOCAIPE).

Tesia M MOBEPXHOCTH BpalleHUs
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Hunuaap m koHyc. YcedyeHHBbIM KOHYc. OCHOBaHHE, BBICOTA, OOKOBas TOBEPXHOCTD,
oOpasyromias, pa3BepTka. OceBble CEYEHHMS M CEUEHUs, MapajuieibHble ocHoBaHuio. Lllap u
cdepa, ux ceuenus. KacarenbHas mIockocTs K cdepe.

HN3mepenus B reomeTpun

Ob6wvem u ero m3mepenue. WurerpanbHas ¢opmyna odovema. Dopmynsl odbema Kyoa,
OPSIMOYTOJIBHOTO TMapaijieNienumneaa, npusMbsl, HuinHiapa. dopmynsl odbeMa nupamMuabl U
KoHyca. @opMyIIbl TIJIOMIAIN MMOBEPXHOCTEH HMHJIMHIpA M KoHyca. DopMynbl oObeMa Immapa u
momaau cdepsl. [Togodue Ten. OTHOMIEHUS TUTOMIAACH MOBEPXHOCTEH M 00HEMOB MOAOOHBIX
TeIl.

Koopaunatel 1 BeKTOpHI

[IpsmoyronbHas (lekapToBa) CUCTEMa KOOPAUHAT B MpocTpaHcTBe. DopMyna pacCTOSHUS
MEXIy IBYMsI TOUKaMH. Y paBHEeHUs chepsl, niockocmu u npamou. Bektopbl. Moayib BeKTOpA.
PaBenctBo BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha uucio. PasnoxeHue
BEKTOpa II0 HANpaBJICHUSAM. YTOJI MEXAy AByMs BekTopamu. [Ipoekuust BekTopa Ha OCbh.
Koopaunartsl Bektopa. CkansipHOE POU3BEAECHUE BEKTOPOB.

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOIO pacloNOkKEHUs NPAMBIX. YTOI MEXAy npsAaMbIMU. [lepneHaukymnsap u
HAKJIOHHAsl K IUIOCKOCTH. YTOJI MEXIy MNpsAMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
pacIoJIOKEHUH IIPSMOM M IUIOCKOCTU. Teopema o Tpex mneprneHaukymnsapax. IlpusHaku u
CBOMCTBA MapaJuIeNIbHBIX U MEPIEeHIUKYISPHBIX II0ocKocTel. [lapamiensHoe MpoeKTUpOBaHUE U
ero cBoicTBa. Teopema o niowaou Opmo2OHANLHOU NPOEKYUU MHO20Y20abHUKA. B3anMHoe
pacmojyio’)keHUue TMPOCTPAHCTBEHHBIX ¢uryp. Pasnuynble BuAsl MHOrorpaHHukoB. Hx
n3o0pakenuss. Buapl cummerpuit B mpoctpaHcTBe. CuUMMETpUs Tell BpalleHHS U
MHOTOTPAaHHUKOB. Bbrumciienne miomaneii 1 o0beMoB. Bektopwl. JleiicTBUS ¢ BEKTOpaMwu.
JlexapToBa cucTeMa KOOpJIMHAT B MPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, C(ephl, TUIOCKOCTH.
Paccrositnue mexnay Toukamu. JI€MCTBHS ¢ BEKTOpaMH, 3aJaHHBIMU KoopauHaTaMu. CKaiasipHOe
MIPOM3BEJCHUE BEKTOPOB. BeEKTOpHOE ypaBHEHHE NOpPsIMOM M IUIOCKOCTH. Mcmosib3oBaHue
BEKTOPOB IIPU J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUHU.

IIpodguibHbIe U MPOPECCHOHATBLHO 3HAYMMBIE 3JIeMEHTBI COACPKAHMUS

B3aumHoe pacnonoxeHue npsmbIx U IiockocTeil. CeueHusi, pa3BEPTKU MHOTOTPaHHHUKOB.
[Imomaar moBepxHOCTU. PaccTossHME OT TOYKM 10 IIJIOCKOCTH, OT MOPSIMOM JO IUIOCKOCTH,
paccTosiHue  MEXAY  IUIOCKOCTSMHM, MEXKIAY  CKPELIMBAIOUIUMUCA  OPSIMBIMH, MEXIY
MPOU3BOJIBHBIMU (UTYpaMH B TpOCTpaHCTBe. Vcmonb3oBaHHME KOOpAWHAT U BEKTOPOB IMpHU
peLIeHNN MaTEMaTUYECKUX U MPUKIIAIHBIX 33]1a4.

Jlis BHEAyIUTOPHBIX 3aHATUNA OOYYAIONIMMCS MOXHO MPEIJIOXKHUTh TEMbI IMPOEKTOB,
TpeOyrole UINTEIbHOW paboThl B paMKax OJJTHOW MaTeMaTHYECKOW CUTYyalluu. DTHU TEMbI MOTYT
OBITh KaK HHIUBUIYATHHBIMU 33JaHUSIMU, TaK U TPYIIIOBBIMH JIJII COBMECTHOTO BBITTOJIHEHUSI.

Ilpumeprvie memvl npoekmos

. DYHKIHUH B OKPYKAIOIIEM MUDE.

. [IpocTble U CIIOXKHBIE TPOLIECHTHI.

. Uctopus [IupuHckoro palioHa B 3aa4ax.

. 3HaveHHE MPOU3BOIHON B PA3TMYHBIX 00IACTIX HAYKH.

. Maremaruka B apXUTEKType.

. [Tpumenenne nokazaTeabHON U JorapupmMuueckon GyHKIUN B IKOHOMHUKE.
. MaremaTtnueckas JOrMKa U €€ JOCTUKEHUS.
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. MareMaTHKka Ha IIaXMaTHOH JOCKE.

. [Ipumenenue Tpuronomerpuu B pusuke. OOIaCTH MPUMEHEHHS TPUTOHOMETPUH.
. Xaxacckue Mpa3IHUKU B MATEMAaTHYECKUX 3a7a4ax.
. HccnenoBanue ypaBHEHUN U HEPABEHCTB € IaPaMETPOM.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peammzamuu  copepkaHusi  00IMIEOOpa3OBaTENbHONH  y4eOHON  AMCIMITTUHBI
«MaremaTuka: anredpa 1 Hadajga MaTeMaTUYECKOro aHajIn3a; TeOMETPUsD B IIPeeIax OCBOCHUS
OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM CPEIHETO OOIIEero
oOpa3oBaHus, 1o crenuanbHocTH 35.02.16 «OkcmyaTanus ¥ PeMOHT CEIbCKOXO035HCTBEHHON
TEXHUKU U 000pyIOBaHMs», 00beM 00pa3oBaTeIbHON MporpaMmel — 272 yaca, BKIItoYasi paboTy
00ydJaronuxcsi BO B3aUMOJICHCTBHUH C TIpenoaaBaTesieM — 272 daca, U3 HUX: Jekuuid — 92 Jaca,

MPaKTUYECKUX 3aHATUH — 174 yaca; KOHCYJbTallMK — 6 4acoB.

Buj yueOHoi1 padoThl KonunyectBo yacos

Conep:xxanue 00y4eHust
Beenenue 2
Pa3BuTHe MoHATHS O YHCIe 16
[IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE 18
Kopnu, crenenu, norapudmsr 20
Kom6unaTopuka 24
KoopauHats! 1 BEKTOPHI 26
OCHOBBI TPUTOHOMETPHUU 30
OyHKIUHN U TpapUKU 24
MHoOTrOorpaHHUKH U KPyTJIbIe Tela 32
Hauana matematuueckoro aHanusa 24
WHTerpan u ero npuMeHeHue 18
DeMEHTHI TEOPUH BEPOSTHOCTEH M MAaTEMaTHYECKOM 20
CTaTUCTUKU
VYpaBHEHMSI U HEPABEHCTBA 18
Koncynpramuu 6
HTroro 2172
IIpome:xxyTouyHas arTecTanus B popMe dJK3aMeHa
Bcero 272
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH

OBYYAIOLIIUXCHA
Conepxanue XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH 00YYaK0OIIUXCS
00y4eHust (Ha ypoBHe yueOHBIX JeiicTBUI)

BBenenue O3HakoMIJIEHHE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
B MH()OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUUYECKON AESITETbHOCTH.
O3HaKOMIIEHHE C HCJIAMU U 3ala4aMi U3YUYCHUA MAaTCMAaTUKH JJI1
osnanenus npodeccueit CI10

Auredpa

Pa3zButHe nousiTus o
qyucJae

BrimonHenue apupMeTHIecKux ASHCTBUN HAJl YMCIIaMU, COUETast
YCTHBIE U MUCbMEHHBIE IPHUEMBI.

Haxosxienne npuOIMmKeHHBIX 3HAYCHUH BEJTUYHH U ITOTPEITHOCTEH
BBIYUCIICHHUH (a0COTIOTHON M OTHOCHTENBLHOM); CPABHEHHUE YHCIIOBBIX
BBIPAYKECHHIA.

Haxoxnenne omumbOok B 1peoOpa3oBaHUSIX H
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTPaMMBbI)

BBIYUCICHUAX

KopHunu, crenenn,
Jorapugpmsl

O3HakOMJIEHME C TIOHATHEM KOpHS N-H CTENEHH, CBOWCTBAMU
PaauKaIoB ¥ IPABUIAMH CPAaBHEHUS KOPHEM.

Q@OopMyIMpOBaHUE  OIPEACIICHUS KOPHA U  CBOHCTB  KOpPHEH.
Beruucnenune 1 cpaBHEHUE KOPHEH, BBIITOIHEHUE MPUKUIKA 3HAYCHUS
KODHSL.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPQKECHUMN, COAEpIKALIUX
paguKanbl.

Boimonnenue pacdyeroB 1o Qopmynam, COAep)KallUM paJuKalbl,
OCYIIECTBIISS HEOOXOIUMBIE MTOICTAHOBKH U TIPE0Opa3OBaHMSL.
Onpenenenre paBHOCWIBHOCTH BBIPAKEHHI ¢ paaukaiaMu. PerieHne
HpPpALMOHATIBHBIX YPABHEHUH.
O3HakoMJ€eHME C  MOHATHEM
IIOKAa3aTEeJIEM.

HaxoxaeHnue 3HaueHUi cTeNeHu, UCIONb3Ys TP HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbiBaHUE KOPHS N-M CTENeHW B BHUJE CTENEHU C JAPOOHBIM
MoKasareiaeM U Hao0opoT.

DopMyJIUpPOBAHUE CBOWCTB CTEIMEHE. BbluucieHue creneHen ¢
palMOHAIBHBIM TIOKA3aTeNIeM, BBINOJIHEHUE TMPUKHUAKUA 3HAUYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAKCHHI, COACPKAIINX
CTEIICHH, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTeabHbIX YPAaBHEHUIM.
O3HakoMJIeHHE ¢ MPUMEHEHUEM KOpPHEW U CTENEHEel MpU BBIYMCICHUN
CPEIHHX, JCJIICHUH OTPE3KA B «30JI0TOM ceueHum». Pemenune
MIPUKJIAHBIX 33/1a4 Ha CJIOKHBIE MPOIICHTHI

CTCIICHU C I[CﬁCTBHTGJIBHBIM

IIpeoOpa3oBanue
aJredpanvecKux
BbIpasKeHH I

BrimonnHenue npeobpa3zoBaHuii BRIpAXKECHHH, MPUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOMCTBaMU cTeneHe u sorapudmos. OnpenencHue
00JacTy JOMYCTUMBIX 3HAUEHUH JIOrapu(pMUYECKOTO BHIPAKEHUS.
Pemienue norapuMu4eckux ypaBHEHHH

OCHOBBI TPUTOHOMETPHU

OcCHOBHBIE MOHATHUS

| N3yueHue paiaHHOr0 METO1a U3MEPEHHUsI YIVIOB BPAILLEHUS U
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WX CBSI3M C TpaaycHoOl mepoid. U300pakeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BETUYMHBI YTJIa C €r0 PacloIOKEHUEM.
dopMynHpOBaHHUE OMPEACIICHU TPUTOHOMETPUICCKUX () YHKITUHA

JJIA YIJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYIOJIBHOI'O TPEYTOJIBHUKA
1 00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE IIpuMeHEeHNEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB AJIs
TPUTOHOMeTPUYECKHEe | BBIYMCICHUS 3HAYCHUI TPUTOHOMETPUYECKUX (DYHKIMI 10 OHON U3
TOXK/IEeCTBA HUX
IIpeoOpa3zoBanus N3ydyeHne oCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYJIbI CIOKEHHUS,
NpocTemux yIIBOCHHUS, IPe0OPa30BaHUS CYMMbI TPUTOHOMETPHUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKHUX | B IPOU3BEICHUE U IPOU3BEACHHS B CYMMY U IPUMEHEHNUE IIPH
BbIPasKeHU I BBIYHCIICHUH 3HAUYE€HUSI TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U
YIPOILLIEHUS €ro0.
O3HakoMIJIEHHE CO CBOMCTBAMHU CUMMETPHUH TOUYEK HA €IUHUYHOMN
OKPY>KHOCTH M IPUMEHEHHE UX JIJIs BBIBOJA GOPMYJI IPUBEICHUS
IIpocreiimme Pemenue no gpopmynam U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEUIITHX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUUYECKUX YPABHCHUM.
YPABHEHHSA U [TpumeHeHHe OOIIKX METOIOB PELICHUs YpaBHEHUH (TIpUBEICHUE K
HEPaBeHCTBA JUHENHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KEHUS HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHON) IIPU PEILIEHUN TPUTOHOMETPUUIECKUX
YpaBHEHU.
YMeHHe oTMedaTh Ha Kpyre peleHns MPOCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB
ApKcunyc, O3HaKoOMJICHHE C TIOHATHEM O0pPaTHBIX TPUTOHOMETPUUYECKUX
APKKOCHHYC, GbyHKIUH.

APKTAHIC€HC YHucJjia

N3ydenue onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHTeHCa
yucia, GopMyIupoBaHue WX, H300paKEHNE HA eAMHUIHOM
OKPYKHOCTH, IPUMEHEHHUE IIPU PELICHUU YPAaBHEHUI

DYyHKIUM, UX CBOMCTBA U TpaduKn

DyHKIHH.
IHousitue o
HeNpepbIBHOCTH
byHKkun

O3HaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEMN
MEXY epEeMEHHBIMH.

O3HakoMJICHHE C TIOHATHEM Tpaduka, orpeneNeHue NPUHAICKHOCTH
To4kHU rpaduky ¢pyHkuun. Onpeaenenne mo Gopmyse npocTenien
3aBHCUMOCTH, BUJa ee rpaduka. Beipakenue no gpopmyine oqHoi
MEpEMEHHOM Yepe3 Ipyrue.

O3HakoOMJICHHE ¢ ompeesieHueM QyHKIHIH, (POPMYITHUPOBAHHE €TO.
Haxosxnenne obactu onpeneneHus u 00J1acTi 3HAaYCHUH (PYHKITUN

CBoiicTBa pyHKIHH.
I'padpuueckas
HHTEepIpeTanus.
IIpumepnl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTEil B
pealbHBIX
npoueccax u
SIBJICHUSIX

O3nakomJIeHHE ¢ TpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOLECCAX U3 CMEKHBIX AUCIUIIIUH.

O3HaKOMJIEHHE € JOKA3aTEIbHBIMU PACCYXIEHUIMHU HEKOTOPBIX
CBOMCTB JIMHEHHOMN M KBaJ[paTUIHOU (DYHKITUH, IPOBEICHNE
MCCIICIOBAHMSI TMHEWHOM, KyCOUHO-THHEHHON, IPOOHO-TMHEHHOH 1
KBaJpaTUuHON (HYHKIHH, TocTpoeHue ux rpaduxos. [locrpoenue u
yreHue rpadukoB ¢pyHkuuid. MccnenoBanue GyHKIUH.

CocraBieHue BUI0B (YHKLUH 110 TaHHOMY YCIIOBHIO, PELIEHHE 33134
Ha 9KcTpeMyM. Beinmonnenue npeobpazoBanuii rpaguka QyHKIUN

Oo0paTHble pyHKINH

N3yuenne noHsTus oOpatHON (GyHKINH, ONpeAesieHUe BUAA U
mocTpoeHue rpaduka oOpaTHor HYHKIIMH, HAXOKICHHE €€ 00J1acTh
orpeneneHus u obiaactu 3HaueHu. [IpumeHenne cBOUCTB QyHKIUI
IIPU UCCIIEIOBAaHUM YPAaBHEHUI U PEILICHUH 334 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU
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CreneHHble, Boruncnenue 3HaueHnit GyHKIUI O 3HAYSHUIO apIyMEHTa.
NOKAa3aTeJbHbIe, Omnpenenenre MONOXKEHUST TOUYKH Ha rpaduke MO ee KOOpIUHATaM H
JorapupmMuyeckue Hao00pOT.
TpUroHoMeTpuueckue | Vcronb3oBaHne CBOWCTB (DYHKIUH Ui  CpaBHEHUs 3HAUCHHH
byHkum. CTerneHen u jorapudmMos.
OopaTHble [TocTpoenne rpaMKOB CTENEHHBIX U JOTapUPMUUECKUX ()YHKITHHA.
TPUTOHOMeTpUYeckue | PelieHne mokasaTenbHbIX M JIOTapU(MHUUECKUX ypPaBHEHUH W
pyHkunu HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.
O3HakoOMJICHHE C TIOHSITHEM HEMPEPHIBHON MEPHOINYECKON (YHKIIHH,
¢dbopMynMpoBaHHE CBOMCTB CHHYCa M KOCHHYCA, IOCTPOCHHE WX
rpaduKoB.
O3HakoMJICHHE C IOHATHEM FapMOHUYECKHX KOJICOAaHUN U TpUMepamMu
rapMOHHYECKUX KOJeOaHUM A ONMHMCAaHUS IPOLEcCOB B (UHKE U
Apyrux 001acTAX 3HAHUSL.
O3HakOMJICHHE C TIOHSITHEM pPa3phIBHOW MEPUOAMYECKON (YHKIIHH,
(dbopMynHMpOBaHUE CBOMCTB TaHI'€HCA U KOTAHTEHCA, MOCTPOCHUE HX
rpaduKoB.
[IpumeHenue cBOMCTB  (YHKIMIA Ui CpaBHEHUS  3HAYCHUH
TPUTOHOMETPHUYECKUX (DYHKUUHN, pEIIEHUS] TPUTOHOMETPHUECKUX
YpaBHEHU.
[Toctpoenne rpadukoB OOpAaTHBIX TPUTOHOMETPUYECKHX (YHKLIUN U
orpezeneHue no rpadukaM UxX CBOUCTB.
Brimonnenue npeobpa3zoBanus rpaguKoB
Hauaja MmaTeMaTH4eCKOro aHAJIM3a
IMocaenoBareabHocTH | O3HaKOMIIEHHE C  TIOHATHEM  YUCIOBOM  IOCIENOBATEIBHOCTH,

criocobamu ee 3aJaHvsl, BRIYUCICHUSIMH €€ YWICHOB.

O3HakoMJIEHUE C MOHATHEM MpeJena NoCaeA0BaTENbHOCTH.
O3HaKOMJICHUE C BEIYUCICHUEM CYMMbI OECKOHEUHOTO YHCIIOBOTO
psAoa Ha TMpUMEpE BBIYUCICHHUS CYMMblI OECKOHEYHO YObIBarolieit
reOMETPUYECKON Tporpeccuu. Pelienue 3agady Ha NPUMEHEHHE
dbopMyaBl  CyMMBI OGCKOHEYHO YOBIBAIONIEH T'€OMETPUUYECKON
POTPECCUU

IIpousBoaHas u ee
NpUMeHeHHne

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

W3yuenue u GopMyIHpOBaHUE €€ MEXAaHHYECKOTO U T€OMETPUIECKOTO
CMBICJIA, U3yYEHUE ATOPUTMA BBIUYHCIICHHS IIPOU3BOAHON HaA IIPUMEPE
BBIUUCIICHUS] MTHOBEHHOW CKOpPOCTHM M YIJIOBOTO Kod3(¢uIeHTa
KacaTeJIbHOM.

CocraBieHne ypaBHEHUs KacaTeIbHOM B 00IIEM BU/IE.

YcBoenue npasui auddepeHIInpoBaHus, TAOJIUIIB TPOU3BOIHBIX
3JIEMEHTAPHBIX (DYHKIMHA, TpUMEHEHUE Il TU(PepeHIIMPOBAHUS
(GyHKIHMA, COCTAaBICHUS ypaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBA3M CBOWCTB (YHKIMM M TPOH3BOJHOH,
dhopmMyTupOBKa UX.

[IpoBeneHne ¢ TOMOIIBIO TPOM3BOJHON HCCIENOBaHUS (YHKIINH,
3alaHHON (hopMYyITOii.

VYcTraHOBIIGHHE CBA3M CBOMCTB (DYHKIMM M MPOU3BOAHOM IO HX
rpadukam.

IIpuMeHeHne IPOU3BOJHOM IS PEILICHM 3a1a4 Ha HaX0KICHUE
HauO0JIbIIEro, HAUMEHBILETO 3HAUEHMsI ¥ Ha HaX0XKJICHHE IKCTpeMyMa

ITepBoobGpa3Hasn
U HHTerpaJ

O3HakOMJICHHE C TIOHITHEM WHTETpasia U IepBooOpa3HOA.
N3yuenune nmpaBuia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona—IJleitOnuna.
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Pemenne 3amad Ha CBSA3p TEPBOOOpPA3HOM M €€ MPOM3BOIHOM,
BBIUUCIICHUE [TEPBOOOPA3HOM ISl JaHHOH (DYHKITHH.

Pemenne 3amau Ha TpUMEHEHHME MHTErpaja [Uisl BBIYUCICHUS
(U3NYECKUX BETMYMH U TUIOIAACH

YpaBHeHUs] 1 HEPABEHCTBA

YpaBueHus u
CHCTEMbI YPAaBHEHM
HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ IByMs
nepeMeHHbIMHU

O3HakoMJIeHME €  NPOCTEMIIMMU  CBEACHHUSAMH O  KOpHSX
areOpanyeckux ypaBHEHUH, MOHATUSAMU UCCIIEOBAaHUS YPAaBHEHUH U
CUCTEM ypaBHEHUM.

W3yueHre Teopur pPaBHOCWIBHOCTH YpPaBHEHMH U €€ NPUMEHEHUs.
[loBTOpeHue 3amucu pemeHusl CTaHIAPTHBIX ypaBHEHWUH, NPHEMOB
npeoOpa3oBaHusl ypaBHEHMH Ui CBEAECHUS K CTaHIApPTHOMY
YPaBHEHHIO.

Pemienne paiyoHalbHBIX, HPPALUOHANBHBIX,
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.
Hcnons3oBanne CBOWCTB H TrpadukoB GYHKIMA 71 PEIICHUS
ypaBHeHUN. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.
Pemienue ypaBHeHM ¢ IpUMEHEHNEM BCEX MMPUEMOB (Pa3yIoKEeHUs

Ha MHOXWTENM, BBEICHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKHU,
rpauIecKoro METo1a).

Pemienune cucrem ypaBHEHUH ¢ IPUMEHEHHUEM PA3IMYHBIX CIIOCOOOB.
O3HakomiieHHE ¢ OOIIMMHU BOINPOCAMM pPELICHHS HEPABEHCTB MU
UCIIOJIb30BaHUE CBOMCTB M TpapuKoB (YHKIHMA TpU pEIICHUH
HEpPaBEHCTB.

Pemenne HeEpaBeHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
pa3IUYHBIX CITOCOOOB.

[Ipumenenue MaTEMaTHYECKHUX METO/I0B TUISL pelieHus
COJIepKATENbHBIX 33aJa4 U3 Pa3InYHbIX 00JacTell HAyKU M NMPAKTUKU.
WHTepnpeTupoBaHue pe3ynbTaToB C YYETOM PEAJbHBIX OTPAHUUYEHUI

IIOKa3aTCJIbHbBIX U

JJ1eMeHThl KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH U CTATHCTUKH

OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

N3ydenue nmpaBuiia KOMOMHATOPUKY U IPUMEHEHHE MTPU PELIEHUN
KOMOWHATOPHBIX 33/1a4.

Pemennie koMOMHATOPHBIX 3324 METOJOM Iepedopa U Mo MpaBHLy
YMHOXKCHHUS.

O3HakOMJIEeHHE C TIOHATUSMU KOMOMHATOPUKH: pa3MEUICHUSIMH,
COUYETAHMSIMH, TIEPECTAHOBKAMU U ()OPMYIIaMU JJISI UX BHIYHCICHUSI.
OObscHeHre U MpuMeHeHue GopMyII 171 BEIUMCICHHS pa3MEeLIeHHH,
IIEPECTAaHOBOK M COUYETAHUM IPU PELLIEHUH 3a4au.

OznakomieHue ¢ Ouaomom HetoToHa u TpeyronbHukoM [lackais.
Pemrenue mpakTUueckux 3a/iay ¢ UCIOJIb30BAHUEM MOHATHA U TIPaBUI
KOMOWHATOPUKH

DJieMeHThI TeOpUuH N3ydyeHne KIacCHMUECKOrO OIIPENEICHHs] BEpPOSTHOCTH, CBOMCTB
BepPOSITHOCTEM BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMmoTpenue npumepoB BBIYUCIICHUS BEPOSITHOCTEN. Pelenne

3a/1a4 Ha BBIYHUCICHNUE BEPOSTHOCTE COOBITHI
IIpencraBienue O3HakomyeHHME C TMPEACTaBICHUEM UHCIOBBIX JAaHHBIX U HX
JAHHBIX XapaKTEPUCTUKAMH.
(TabdauubI, Pemenne npakTudeckux 3anad Ha 00pabOTKy YHUCIOBBIX JaHHBIX,
AMarpamMMmBbl, BBIYHMCIICHHE UX XapAKTEPUCTHK
rpaduxku)
I'eomerpus

IIpsimMble ¥ MJI0CKOCTH

DopMynMpOBKa U NPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
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B MPOCTPAHCTBE

pacmojiokeHusl MPSAMBIX U IMJIockocTel. Pacno3HaBaHue Ha depTexax
Y MOJIETISIX PA3JIMYHBIX CIIy4aeB B3aWUMHOIO PACIOJIOKEHUS MPSIMBIX U
MJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYyKIeHuil. DopMynupoBaHue
ONpPENCICHUN, NPU3HAKOB UM  CBOWCTB  MapaJUICIbHBIX U
NEePIEeHIUKYISAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YTJIOB.
BrinonHeHue NOCTpOEHUS YIJIOB MEXKIY MNPSAMBIMUA, OPSAMOM
MJIOCKOCTBIO, MEXKAY MJIOCKOCTSMU 10 OMUCAHUIO, pacro3HaBaHUE UX
Ha MOJIEJISX.

[IpuMeHeHHe TPU3HAKOB M CBOMCTB PACIOJIOKEHUSI TNPSAMBIX H
MJIOCKOCTEH MpU pelIeHnH 3a1au.

N300paxeHnne Ha pUCYHKaX U KOHCTPYUPOBAHHE Ha MOJENAX
NEePHEHAUKYISIPOB M HAKJIOHHBIX K  IUIOCKOCTH,  MPSIMBIX,
MapajuIeIbHBIX TUIOCKOCTEH, YIJIOB MEXKIY MPSMOM U TUIOCKOCTHIO U
000CHOBaHKE TIOCTPOCHUSI.

Pemenne 3amay Ha BBIYHCIEHUE TEOMETPUYECKUX  BEJIUYMH.
OnucbiBaHME pPACCTOSHUSA OT TOYKU JO IUIOCKOCTH, OT TMPSAMON [0
IUIOCKOCTH, MEXIY IUIOCKOCTAMH, MEXAY CKpEIIMBAIOIIMMHUCS
PSIMBIMHU, MEXKTY TTPOU3BOJIBHBIME (PUTYpaMU B IPOCTPAHCTBE.
DopMyIHPOBAHKE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(Teopem cyIiecTBOBaHMS, CBOMCTBA).

N300pakeHne Ha YyepTexax U MOJIEISIX PACCTOSIHUS 1 00OOCHOBAHHE
CBOUX CyxAeHuW. OrmnpeneneHue U BBIYKCICHUE PACCTOSIHUKA B
npoctpanctBe. [IpumeHenne ¢GopMyn U TeOpeM IUIAHUMETPUU TS
pelIeHus 3a1ad.

O3HaKkoOMJIEHUE C OHITHEM MapalIeIbHOTO MPOEKTUPOBAHUS U €T0
cBoiicTBaMu. DOpMyIUpOBaHHUE TEOPEMBI O IUIOIIAA OPTOTOHAIBHOU
MPOEKIIMH MHOTOYTOJIbHUKA.

[Ipumenenue Teopun 1711 000CHOBAHUS MOCTPOCHUM U BHIYUCIICHHI.
ApPryMEHTHpPOBAHHUE CBOUX CYXKJIECHUU O B3AUMHOM PaCIOJIOKEHUU
POCTPAHCTBEHHBIX QUTYD

MHOrorpaHHuKH

Onuncanne U XapakTEpUCTHKA Pa3IUYHbIX BUJIOB MHOTOI'PaHHUKOB,
MIEPEUUCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHe MHOTOTPAaHHUKOB U BBIMOJIHEHHE TIOCTPOEHUS Ha
M300pakeHUSX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Beruncnenue IMHENHBIX 3JIEMEHTOB U YTJI0B B IPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMeHTUPOBAHUE CBOUX CYXKICHHIA.
XapakTepucTuka U n300pakeHue CEUEHU, pa3BepTKU
MHOI'OTPaHHUKOB, BBIYHMCIICHHE ILJIOIIAJIEN TOBEPXHOCTEN.
[TocTpoeHne mPOCTEUIIMX CeUeHHH KyOa, NTPU3MBI, NHPAMUIBL.
[Ipumenenne GakToB U CBEEHUH U3 TNIAHUMETPHUH.

O3HakOoMJIEHME C  BUAAMH  CHUMMETPHUHL B IIPOCTPAHCTBE,
dbopMynupoBaHUE  OMNPENCICHUH W  CBOWCTB. XapaKTEPHCTHKA
CUMMETPUU TEIl

BpalICHUsI U MHOTOIPAHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPUHU MIPU PELICHUH 3a1a4.
Hcnonb3oBaHne mNpuOOPETEHHBIX 3HAHUM JUIS MCCIEAOBAHUA U
MOJIETTMPOBAHUS HECIIOKHBIX 3a]1a4.

N306paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIINIOJIHEHUE PUCYHKOB
10 YCJIOBUSIM 33]a4

Tena 1 MoBepXHOCTH
BpalleHHsA

O3HakomJIeHHME C BHJAaMHM TeJl BpalleHUs, (QOPMYJIUpOBAaHHE UX
ONPEICIICHUIN U CBOMCTB.
DopMynHpOBaHHUE TEOPEM O CEYCHUU IIapa MIOCKOCThIO U MIIOCKOCTH,
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KacaTelbHOU K cdepe.

XapakTepucTika W HW300pakeHHWE TN BpaAlICHHS, WX pPa3BEePTKH,
CEUCHMUSI.

Pemienne 3amay Ha MOCTpPOEHHME CEUEHMM, BBIYHMCICHUE JUIMH,
paccrosaHuM, yrioB, IuUiomane. IlpoBeneHwe  g0Ka3aTEIbHBIX
paccyXIeHHi

MpY PEUICHUHN 3a]1a4.

[IpuMeHeHHEe CBOWCTB CHMMETPUM IIpU DPELICHMM 3aJad Ha Tena
BpaleHus, KOMOWHAIIUIO TEll.

N300pakeHNe OCHOBHBIX KPYIJIBIX TEN W BBINIOJHEHHE PHUCYHKA IO
YCJIOBUIO 3aa4M

HN3mepenns B O3HakoMJIEeHHE C TOHATUAMHU IUIOMIAJM M 00beMa, aKCHOMaMHH
reoMeTpuu cBoiicTBaMH. PelmreHue 3ajad Ha BBIYMCIACHHE IUIOMIAACH IUIOCKHUX
¢uryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (GOopMyl U (AKTOB U3
mIaHuMeTpuu. M3ydyeHwe TeopeM O  BBIYMCICHHH  OOBEMOB
MPOCTPAHCTBEHHBIX TEN, pPEIICHUE 3aJad Ha MpUMEHeHHne (Hopmyi
BBIYMCIICHHST 00BeMOB. M3yuenue Gopmyn s BBIYUCICHUS
IUIONIAZE IOBEPXHOCTEW MHOTOIPAHHUKOB W TE€Jl  BpalICHUS.
O3HakOMJIEHME C METOJOM BBIYMCICHHS IUIOMAAU TMOBEPXHOCTH
cheprl. Permenne 3amad Ha BBIYHCICHUE IUIOMIAJICH MMOBEPXHOCTU
MPOCTPAHCTBEHHBIX TEJ

Koopaunartsl un O3HaKOMJIEHHE C IOHATHEM BeKTOpa. M3yueHue neKkapToBOil CUCTEMBI
BEKTOPbI KOOpJMHAT B IPOCTPAHCTBE, TOCTPOEHUE IO 33aJaHHBIM KOOPAHHATAM
TOYEK U IUIOCKOCTEM, HaXOXAEHHE KOoopAMHAT ToueK. HaxoxaeHue
YpaBHEHUW  OKPYXHOCTH, c(epbl, IIJIOCKOCTH. Brruucienue
PAcCTOSTHUN MEXAY TOUKaAMU.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, MPABUI Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NPABHJI HAXOKICHUS
KOOPJMHAT BEKTOPa B MPOCTPAHCTBE, MPABWII JECHCTBUI C BEKTOPAMH,
3a/IaHHBIMUA KOOPJAUHATAMH.

[IpuMeHeHne Teopuu NpyY PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
N3ydyeHne CKamspHOIO  IPOU3BEACHMSI  BEKTOPOB, BEKTOPHOTO
yYpaBHEHUs NPSAMOM U MIOCKOCTH. [IpuMeHeHne Teopun npu pereHnn
3aJ1a4 Ha AEUCTBUSI C BEKTOPaMM, KOOPAUHATHBINA METOJ, IPUMEHEHHE
BEKTOPOB JUISl BBIYMCIICHUS BEIMYUH YIJIOB U PACCTOSTHUM.
O3HakOMJIEHME C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aMMHOM pPaCIOJIOKEHUU TMPSAMBIX U IIOCKOCTEN C HCIOIb30BAHUEM
BEKTOPOB

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME ITPOT'PAMMbBI YYEBHOM JUCIHUILINHBI <MATEMATHKA:
AJI'EBPA 1 HAYAJIA AHAJIU3A, TEOMETPUS»

OcBoenne mporpamMmbl Y4yeOHOM aucHUIUIMHBI «MaremaTtuka: aiarebpa M Hayana
MaTeMaTUYeCKOr0  aHaliu3a;  TEeOMEeTpUs»  OCYLIECTBIseTcs B Ipo(decCHOHATHHOM

obpaszoBarenbHor  opranm3anuu  [AIIOY PX  «ArpapHblii  TEeXHUKYM» peaU3yIOIICH
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00pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero odmero oOpa3zoBanus B mpeaenax ocBoeHust OITOII
CIIO Ha 6a3e ob6mero oopa3zoBaHusl.

[Tomemenne kabuHeTa ymoBIeTBOpsET TpeOoBaHUSM CaHHUTAPHO-IMUASMUOIOTHUSCKUX
npaBun ¥ HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) ocHamieHO THIOBBIM OOOpYAOBAHHEM,
yKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSX, B TOM YHCIIE CHEIMATHN3UPOBAHHON yueOHOH Mebembio
U CpeAcTBaMH OOYYEHHS, JOCTATOYHBIMU JJIs BHITIOJTHEHHSI TPEOOBAHUI K YPOBHIO MOATOTOBKH
00yJaromuxcs.

B cocraB yueOHO-METOIMYECKOTO ¥ MAaTepPHAIbHO-TEXHUYECKOTO OOECTICUCHHS
nporpaMMbl  y4eOHOW NUCHUILTHHBI «MartemaTtnka: anreOpa W Hadajla MaTeMaTHYeCKOTro
aHaJIN3a; TEOMETPUS» BXOJIST:

* pabodee MeCTO MPEeTo1aBaTels;

* uH()OPMAITMOHHO-KOMMYHHKATHBHEIC CPEIICTBA;

* KOMIUIGKT TEXHUYECKOW JOKYMEHTAIlMM, B TOM YHCIE Maclopra Ha CpeIcTBa
00y4deHUsl, THCTPYKIIUH 110 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OmOMMoTeYHBIN POHI.

B oubnuoreunsiit GoHA BXOAAT yuyeOHHKH, yueOHO-MeToauueckne KoMIuiekTol (YMK),
o0ecrevynBaroIne OCBOCHHE Y4eOHOM NUCIUIIINHBI, PEKOMEHOBAHHbBIE WM OMYIICHHBIE IS
UCTIOJIB30BaHUS B NPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIONIIUX
00pa3zoBaTeNbHYI0 MPOrpaMMy cpeaHero oomiero obpaszoBanust B mpenenax ocBoenus OITOIT
CIIO na 6a3e ocCHOBHOTO 00I1IeT0 00pa30BaHMUSL.

B mpouecce ocBoenuss paboueil mporpamMmbl y4eOHOH AMCHUIUIMHBI OOydarouuecs
UMEIOT BO3MOXKHOCTB JIOCTYIA K 3JCKTPOHHBIM YY€OHBIM MaTepHajaM 10 MaTeMaTHKe, NMEI0-
IIMMCST B CBOOOJIHOM J0OCTyle B OMOMMOTEKe WU B ceTu MHTepHET (PICKTPOHHBIM KHHUTAM,

IpaKTUKyMaM, TecTam, MaTtepuanam EI'D u np.).

PEKOMEHAYEMAS JIMTEPATYPA

st o0yuaromuxcst
Ocnoenble UCMOUHUKU:

1. FOM. Komsarua u np. Maremaruka: anrebpa M Hadala MaTeMaTHUYECKOro aHAIM3a,
(6a3oBwIit 1 podui. ypoBaH). 10 K1acc. — M., 2019. (3neKTpoHHBIN YUEOHUK).
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2. IOM. Konsrurn u jap. Marematuka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHajm3a,
(6a3oBsIit 1 ipodui. ypoBaH). 11 Kmacc. — M., 2019. (3nekTpoHHBIN YUEOHUK).
3. Aranacsan JI.C., byryzoB B. ®@., Kanomues C.b. u ap. I'eomerpus (6a30BbIii U MPOQUIL
ypoBHH). 10—11 xmaccer. — M., 2019.
Jlonoanumensnole UCMOYHUKU:
1. bammakoB M.M. Maremaruka: y4eOHUK JJIA CTYH. YUPEKICHUU Cpen.npod. oOpa3oBaHUsI.
— M., 2018.
s npenoaasaresiei

1.

®enepanbublil 3akoH Pocuiickoit denepanmu ot 29 nexadpst 2012r. Ne 273 @3 «O06
oOpa3zoBanun B Poccuiickoit denepannny.

[Mpukaz MunobpHayku Poccum ot 17 mas 2012r. Ne 413 «OO6 yTBepKIeHUU
dbeneparTbHOT0 TOCYIapPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPEIHETO (ITOJTHOTO)
o01rero oOpa3oBaHUsY.

[Ipukaz MunoOpuayku Poccum ot 29 nexabps 2014r. Ne 1645 «O BHeceHuu
W3MEHEHUH B npuka3z MuHecTepcTBa 00pa3oBaHus u Hayku Poccuiickoit deneparun
to 17 mas 2012r. Ne413 " OO yrtBepxkaeHUH (eaepaabHOro TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAPTa CPETHETO (TIOTHOTO) 00IIero 0opazoBaHus'"».

[Ipukaz MunoOpuayku Poccum ot 31 nexabps 2015r. Ne 1578 «O BHeceHuu
U3MEHeHUH B (enepadbHbIi TOCYyJapCTBEHHBIH CTaHIApT CpexHero oOIIero
o0Opa3oBaHus, YTBEp)KICHHBIH NpukazoM MuHuctepcTBa o0pa3oBaHUS U HAyKU
Poccutickoit ®eneparuu ot 17 mast 2012r. 413».

[Tucemo [lemapTameHTa rocyJapcTBEHHOM MOJMTHKU B cepe MOATOTOBKH pabodmMx
kagpoB u JIIO Mwunobpuayku Poccum ot 17 wmapra 2015r. Ne 06-259
«PekoMeHIaIM 10 OpPraHU3alUU IOJIyYeHHsS CPEJHEro oOIIero oOpa3oBaHHs B
npezenax OCBOCHHMS O0pa30BaTENBHBIX IMPOrPaMM CpEeTHEro MpoecCHOHATBLHOTO
oOpa3oBanusi Ha 0aze OCHOBHOrO 0OLIEro 0OOpa3oBaHMs C Y4eTOM TpeOOBaHUMN
(denepanabHBIX TOCYAAPCTBEHHBIX O00pa30BATENbHBIX CTAaHAAPTOB U IOJTy4yaeMoi
npodeccuu MM CIIEMUAIBHOCTH CPEIHEro MPpo(ecCHOHAIBHOTO 00pa30BaHUs .

Humepnem-pecypcot

1. www. fcior. edu. ru (MuadopmanroHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPUAIIHI).

2. www. school-collection.edu.ru (Eaunas xosutekuus 1u(pOBBIX 00pa30BaTEIbHBIX

pecypcoB). YueOHOe H3aHue
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