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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o61eoOpa3oBaTenbHON ydeOHOW auciuminHa «MaTtemaruka: anredpa ¥ Hadaiga
MaTEeMaTHYeCKOro aHajiu3a; reoMerpusi» (naiee — «MaremaTuka») mpegHa3HAYeHA AJIsl U3YUCHHS
MaTeMaTHKd B NpodecCHOHATBHBIX oOpa3oBaTenbHbIX opranmsamusax CIIO, peanusyromux
0o0pa3oBaTeNpHyI0 MPOrpaMMy CpeaHero obiiero oOpa3oBaHUS B Mpejesiax OCBOSHHUS OCHOBHOM
npodeccuonansHoi obpazoBatenbHol nporpammbel CITO (OITOIT CITO) Ha 6a3e 0OCHOBHOTO OOMIETO
o0pa3oBaHMs MPHU MMOATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOUUX, CIYXKAIIUX U CHEIHAINCTOB CPEIHErO
3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmiero oOGpa3oBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKAHUI0O M pe3yidbTaTaM OCBOCHHUS YUEOHOW UCIIUTUTHHBI
«MatemaTHKa», B COOTBETCTBHH ¢ PexoMeHIanusiMu Mo OpraHu3alyy MOJMy4yeHUs: CPEAHEro oO0Iero
o0Opa3oBaHMsl B Tpejeiax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHEro MpogecCHOHATHLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHHMs C y4eToM TpeOoBaHMI (eaepaTbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB W IMOJy4aeMOH MpoQeccHu WM CHEeNUaTbHOCTH
cpenHero npodeccuoHanbHOro 0dpazoBaHus (mucbMo JlemapraMeHTa rocy1apCcTBEHHOM MOJUTHKU B
cdepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbl «MaTeMaTHKa) HAIPABIEHO HA JOCTUKEHHE CICAYIOIINX LeJaeii:

* oOecrieueHre C(HOPMHPOBAHHOCTH TIPEJACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

» obOecrieyeHrne CHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO M MaTeMaTHYECKOTO
MBIIUICHHUS,

* oOecrieueHre chOPMUPOBAHHOCTH YMEHUW MPHUMEHSATH MOJYYECHHBIC 3HAHUS TMPH PEIICHUN
pa3IMYHbIX 33]1a4;

* obecrieueHne CHOPMHPOBAHHOCTH  NPEACTABICHWH O MareMaThKe KaKk  YacTH
00I1IeueI0BEYECKOI KYNbTYpPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMHUCHIBATH M U3Y4aTb
peabHbIE TIPOLIECCH U SIBIICHHS.

B mporpamMMmy BKIIIOYEHO COJAEpKaHHME, HANpaBlIeHHOE Ha (HOPMUPOBAHHE Y CTYACHTOB
KOMIIETCHITUH, HeoOXoquMEBIX JiJig kauecTBeHHOTo ocBoecHMs OITIOII CIIO Ha 6a3e 0CHOBHOrO 0OIIETO
oOpa3oBaHHMs C TIONy4Ye€HHUEM CpeaHero oobmero o0Opa3oBaHUsS; MPOrPaMMbl  MOATOTOBKH
KBaJIM(ULIMPOBaHHBIX pabouux, cayxamux (IITIKPC).

[IporpaMMa MOXET HCIIONB30BAThCd APYTUMU MPOodEeCCHOHAIBHBIMU 00pa30BaTEeIbHBIMU
OpraHU3alMsIMHU, PEATH3YIOIIUMU 00pa30BaTEIbHYIO MPOTPAMMY CpeaHero oOmiero odpa3oBaHUs B
npenenax ocBoenust ocHoBHO# OITOIT CITO Ha 6a3e ocHoBHOTO 061ero oopazosanus (ITITKPC).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCHUITJIAHBI
«MartemaTnka: ajredpa U HayajJla MATEMATHYECKOI0 AaHAJIN3a; T€OMEeTPHUS »

MaremaTtuka sBIseTcsl  (QyHIAMEHTAJIbHOM  00IIe00pa30BaTENbHON  AMCHUIIMHOW €O
CJIO’KUBIIMMCSL YCTOWYHMBBIM CO/IEPIKaHUEM U OOIIKMMHU TPEOOBAaHUSIMU K IOJATOTOBKE 00YYarOIIUXCS.

B npodeccnonanpHBIX 00pa3oBaTENbHBIX OpraHU3aMAX, PEATH3YIOMIMX 00pa30BaATEIbHYIO
nporpamMMmy cpeasero ooOuiero oopasosanus B npenenax ocBoenuss OITOIT CITO na 6a3e 0CHOBHOTO
obmiero o0pazoBaHusl, U3yUYeHHE MAaTEMAaTHKA UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT TPOQHIIs
poeCCHOHATLHOTO 00pa30BaHMS.

[Tpu ocBoenun npodeccun CITO texandeckoro npodwmrs 09.01.01 «Hamaguuk anmapaTHOTO U
MPOrPaMMHOTO OOecIedeHus» U coluaibHoro — 3koHomudeckoro npoduis 38.01.03 «Konrpomnep
O0aHka» mnpodeccHoHaIbHOrO 00pa3oBaHUs MaTeMaTHKa H3y4yaeTcss Oojiee yriayOJleHHO, Kak
npoduibHas yueOHas JUCUUIUIMHA, YIUTHIBAIONIAs CTIEHU(PUKY OCBAUBAaEMBIX Mpodeccuil.

DTO BBIpaXKACTCS B COJCPKAHWU OOYYEHUS, KOIMYECTBE YaCOB, BBIICISIEMBIX Ha HM3Y4YCHHUE
OTAENBHBIX TEM MPOTrPaMMBI, INTyOUHE UX OCBOGHHUS CTYIEHTaMHU, 00BbEME U XapaKTepe MPaKTUYECKUX
3aHATUMN, BUJAX BHEAYTUTOPHOM CaMOCTOSTENbHON pabOThI CTYACHTOB.

OO6u1me eny u3ydyeHuss MaTeMaTHKU TPAJAULMOHHO PEATU3YIOTCS B UETHIPEX HANPABICHHIX:

1) obmiee mpeacTaBieHUE 00 UALTX U METOJIaX MAaTEeMaTHKH,

2) MHTEIIEKTYAJIbHOE Pa3BUTHUE;

3) oBiazeHNEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH,
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4) BocIUTaTeNIbHOE BO3/ICHCTBHE.

[Tpodunuszanus 1enei MaTeMaTHIECKOTO 00pa30BaHUs OTPAKACTCS Ha BRIOOPE IPHUOPUTETOB B
opraHuzanuu  y4eOHOW  JesTenbHOCTH  oOywaromuxcs.  Jng  TexHudeckoro  mpoduiis
poeCCHOHAIBHOTO 00pa30BaHUsI BHIOOP IIEJIEW CMENIaeTcsl B MpParMaTUYeCKOM HallpaBJICHUH,
IIPElyCMAaTPUBAIOLLIEM YCWJIEHUE U pacCIIMpPEHHE NPUKIATHOIO XapaKTepa M3Y4YEHHUs MaTeMaTHKH,
MIPEUMYIIECTBEHHON OPUEHTALIMY Ha aITOPUTMUYECKUN CTHIIb IT0O3HABATEIBHOMN JESITEIbHOCTH.

W3ydyeHne MaTeMaTWKU Kak NpOoQUIBHON 001eo0pa3oBaTeIbHON Y4eOHOW JUCIMILTAHBI,
YYHTBIBArOIICH crierupuKy ocBanBaemMoit cryaentamu rnpodeccun CI1O obecrieunBaercs:

* BBIOOPOM Pa3IMYHBIX TOJIX0I0B K BBEJCHHIO OCHOBHBIX ITOHSTHI;

* (QopMupoBaHWEM CHCTEMBl Y4YeOHBIX 3aJaHui, obecrneunBarOIUX 3PPEeKTHBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTAHOBOK;

* o0oramieHueM CIeKTpa CTHJIeH y4eOHOM NeATeIbHOCTH 3a CUET COIVIACOBAaHUS C BEIYIIUMU
JesTeTbHOCTHBIMH XapaKTepUCTUKAMU BIOpaHHOU Ipodeccuu.

[IpodunpHas cocTaBisomas OTpakaeTcs B TPeOOBaHUSAX K IMOATOTOBKE OOY4YaIOIIUXCS B
4acTHu:

* o011eil crucTeMbl 3HaHUMN: coiepKaTelbHbIe MPUMEPbI UCIOJIb30BAHNUS MaTeMaTUYECKUX Hen
¥ METOJIOB B MPO(ECCHOHATLHON EATEIIbHOCTH;

* YMEHUI: pa3nuyne B ypoBHE TPeOOBaHMI K CIIOKHOCTU MPUMEHSIEMbIX aJITOPUTMOB;

* MPAaKTUYECKOTO HCMOJIb30BAHUS NPUOOPETEHHBIX 3HAHUW U YMEHUN: HHIUBUAYATHHOTO
y4eOHOTO OMbITa B MOCTPOCHHHM MAaTEMAaTHYECKHX MOJIENEH, BBHIMOJIHEHUN WCCIIEI0BATEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanm3anusi COACpXKaHWS Y4eOHON NUCHIUIUIMHBI OPUCHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYANbHBIX XapaKTEPUCTHK Y4eOHOU paboThl, 3aBUCAIIUX OT MPOGUIIL
npoeCCHOHATBPHOTO  00pa3oBaHWs, IOJYYCHHsS  OIBbITa  WCHOJB30BAHUS  MaTeMaTUKH B
COJIEPKATENIbHBIX U TMPOo(ecCHOHANbHO 3HAYMMBIX CUTyallMsIX [0 CpaBHEHUIO ¢ (opmaibHO-
YPOBHEBEIMH PE3YJIbTATUBHBIMU XapPaKTEPUCTUKAMU 00 yUCHUSI.

Copepxanue y4eOHOM AUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUUM C OCHOBHBIMH
COZIep KaTEIbHBIMU JIMHUSMHI 00Y4YEHUSI MaTEMATHKE:

e anrebpamyeckas JIMHUA, BKIIOYAIONas CHCTEMAaTH3allMI0 CBEIEHUI O YWciax; H3y4YeHHe
HOBBIX U 000OIIEHHE paHee H3YYEHHBIX olepaluil (BO3BEIEHHE B CTENEHb, HM3BJIEUEHUE KOpPHS,
norapuMHUpOBaHUE, CUHYC, KOCHHYC, TaHTE€HC, KOTAHT'€HC M OOpaTHbIE K HUM); M3y4EHHE HOBBIX
BHJIOB YHCJIOBBIX BBIPOKEHUH W (QOPMYJI; COBEPIICHCTBOBAHHME TPAKTHUECKUX HABBIKOB U
BBIUHUCIUTENLHON KYyJIbTYphl, DPACIIUPEHHE M COBEPIICHCTBOBAHME ajreOpanyeckoro ammaparta,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, W €r0 NPUMEHEHHE K pEIICHHI0 MaTeMaTHYeCKHX |
MIPUKJIAIHBIX 3371a4;

*  TEOpPEeTHKO-(PYHKLIMOHAJIbHAS JTUHUS, BKIOYAIOIIas CUCTEMaTH3alUIO U pacIlIipEHUe CBEICHUM
0 (YHKIUSAX, COBEPIICHCTBOBAHWE TpPaUUYECKUX YMEHHWI; 3HAKOMCTBO C OCHOBHBIMH HJCIMHU H
METOJIaMH MaTEeMaTHYeCKOro aHaiu3a B OO0BbeMe, IO3BOJSIONIEM HCCIEAOBATh dJIEMEHTAapHBIC
(GYHKINU ¥ pemaTh MPOCTEHUIINE TeOMETPHUECKUe, (pU3nUecKie U Apyrue NpUKIIAIHbIC 3aauu;

* JIMHHUA YpPaBHEHHUHW W HEPAaBEHCTB, OCHOBaHHAs Ha TIOCTPOGHHWH U HCCIEAOBaHUU
MaTeMaTHYeCKUX MOJelel, Mepecekaromascs ¢ anreOpauyeckoil U TeopeTUKOo-()yHKIMOHATBHOM
JUHUSMH W BKJIIOYAIONIAs pPa3BUTHE U COBEPIICHCTBOBAHWE TEXHUKH  ajreOpanyecKux
npeoOpa3oBaHMil ISl PEIICHUs] ypaBHEHWH, HEPaBEHCTB M cUCTeM; (OPMHUPOBAHHE CIOCOOHOCTH
CTPOUTHh M HCCIEAOBATh MPOCTEUIINE MAaTeMaTUYeCKHUEe MOJEIN TpU PEIICHUU MPUKIAJHBIX 3aad,
3aJ1a4 U3 CMEKHBIX U CIICIUATBHBIX JTUCITUTUINH;

* TEeOMETpUYeCKas IIMHUSA, BKIIOYAIOIIAs HarJAJHBIC MPEJICTABICHHUS O MPOCTPAHCTBEHHBIX
durypax U u3ydyeHHE UX CBOWCTB, (POPMHpPOBAHHE U Pa3BUTHE IMPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIIOCOOOB TE€OMETPUYECKMX M3MEPEHHUH, KOOPAMHATHOTO M BEKTOPHOTO METOAOB JUIS
pelIeHNs MaTeMaTHYECKHUX M MPUKJIATHBIX 33]1a4;

* CTOXAaCTHYECKas JIMHUS, OCHOBAaHHAsl HAa PAa3BUTUN KOMOWHATOPHBIX YMEHUM, MIPEICTABICHHM O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEr0 MHUpa.

Paznensl (TeMbl), BKIIOYEHHBIC B COACPKAHUE YUeOHOW AUCUUIUINHBI, SBISIOTCS OOITUMU IS
Bcex mnpodwuiel mnpodeccCuoHAIBbHOrO 00pa3oBaHWS W TNPU BCeX OOBEeMax y4eOHOTO BpEMEHH
HE3aBHCHMO OT TOTO, SIBIISIETCS M yuyeOHas quciuminia «MaTtemaTrkay 6a30Boi Wi TPOUIHHOM.



B TemarmueckoM IUIaHe mporpaMMbl  y4eOHBIH Marepuan TpeAcTaBieH B (opme
YepeayIolerocss pa3BepThIBAHUS OCHOBHBIX COJIEPKATENIbHBIX JUHHM (anredpandeckoi, TEOPeTUKO-
(YHKIMOHATBHOM, YpaBHEHUH M HEPABEHCTB, I'€OMETPUYECKOH, CTOXACTHYECKOH), UTO IO3BOJISIET
ruOKO HCIOJIb30BATh UX PACIIONOKEHHE U B3aUMOCBSI3b, COCTABIIATh pabOUMi KaleHJapHbIH IUIaH, Mo-
pasHOMy uepenys ydeOHble TeMbl (IJIaBbl Y4eOHUKA), Y4UTBIBas NPOoQMiIb MpodhecCHOHAIBHOTO
oOpazoBanus, cnenuduky ocBauBaeMoil npodeccun CIIO, rmyOuHy u3ydyeHHUs MaTepuasa, YpOBEHb
[IOATOTOBKU CTYJEHTOB I10 IPEIMETY.

TpeGoBanus Kk pe3yiabTaTaMm 0OydeHUs MPOSBISIOTCS B YPOBHE HABBIKOB IO PEIICHUIO 337a4 U
OIIBITE CAMOCTOSITENTLHON PaOOTHI.

Wzyuenue o06meoOpa3oBaTeibHON yueOHOW IUCHUIUIMHBI «MareMaTuka» 3aBeplIaeTcs
MOJIBE/ICHUEM HTOTOB B (hopMe 5K3aMeHa B paMKax INPOMEXKYTOYHOH aTTeCTalluu CTYIEHTOB B
nporiecce ocBoenus ocuoBHoi OITOIT CITO ¢ monydyenuem cpeanero oomero oopaszosanus (ITITKPC).

B paznene nporpammel «Conepkanue yuyeOHOM JUCHUIUIMHBDY KYPCUBOM BBIAETICH MaTepHal,
KOTOpBIM NpH U3yYEHUU MaTeMaTUKH Kak 0a30BOW, Tak U MNPOPUIbHON Y4eOHOW HCHUIUIMHBI,
KOHTPOJIIO HE MOAJIEHKHUT.

MECTO YYEBHOM JUCIHUILIMHGI B YYEFHOM ILJTAHE

YueOnas aucuuiimHa «Marematuka: anreOpa M Havajga MaTeMaTUYECKOTO aHauu3a;
TCOMETPHUS» SIBISICTCS YUCOHBIM TIPEIMETOM 0053aTeIbHOW TpeaMETHOH obiactu «Martemartuka u
unpopmaruka» GI'OC cpennero odiero o6pa3oBaHus.

YyeOHast aucnuiuimHa «MaTtemaTtrukay W3ydaeTcsi B 00IMIeo0pa3oBaTeIbHOM ITUKIIE YIeOHOTO
wiana OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUsA C MOMYYEHHUEM CPETHEro OOIIEeTo
obpaszosanus (ITTIKPC).

B yueOnom mmane [IIIKPC yyeOnas mucrurumnHa «MaremaTvkay BXOAUT B COCTaB OOIIUX
0011e00pa3oBaTeIbHBIX YYCOHBIX JMUCHUIUIHH, (OPMUPYEMBIX €3 O0S3aTEIbHBIX IMPEIMETHBIX
obnacreit ®I'OC cpeanero obmiero obOpazoBanus, mis npodeccuit CIIO TexHuyeckoro mnpoduiis
npodeccnoHaTbEHOTO 00pa30BaHHUS.

PE3YJIBbTATHI OCBOEHUSA YYEFHOM JUCITATIIMHBI

OcBoeHue conepkaHusi y4eOHOW AUCHUIUIMHBI «MaTeMarruka» o00ecleunBaeT JOCTUKEHUE
CTYICHTAMH CIENYIOLINX pe3yibmamos:.

* TUYHOCMHDBIX

—— c(hOpMUPOBAHHOCTb TPEJCTABICHUN O MaTeMaTWKe KaK YHHBEpPCAJIbHOM S3bIKE€ HAYyKH,
CPEICTBE MOJCIUPOBAHMSI SIBJICHUN U MPOIIECCOB, UIEIX U METOAaX MaTEeMaTHUKH;

—— TIOHMMaHW€ 3HAa4YMMOCTM MAaTEeMaTHKU I  HAydyHO-TEXHUYECKOro  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOLIEHMS] K MaTeMaTHKE KaK K YacTH OOIIEeYeIOBEYECKOW KYJIbTYphl depes
3HAKOMCTBO C UCTOPUEN PAa3BUTHS MAaTEMATUKH, YBOJIIOLIMEN MaTeMaTHUYECKUX UIEH;

—— pa3BUTHE JOTMYECKOI'0 MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPaXEHMUsI, aIrOPUTMUYECKOM
KYJIBTYpbl, KPUTUYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM is Oyaymied mpodeccuoHalIbHON
NEeSITeNIbHOCTH, JUI IPOJOJKEHHsI 00pa30BaHus U caMoo0pa3oBaHus;

—— OBJIQ/ICHUE MATEeMaTHYECKUMHU 3HAHUSMHU M YMEHHSIMH, HEOOXOJUMBIMH B TOBCEIHEBHOU
KU3HU, JJII  OCBOGHHUS  CMEXKHBIX  €CTECTBEHHO-HAyYHBIX  JUCHMIUIMH W JUCLMILIUH
poeCCUOHATBHOTO IMKJIIA, /Ul TOJIY4YeHUsI 00pa3oBaHUs B 00JIACTSIX, HE TPEOYIOMIUX YriayOieHHON
MaTeMaTH4eCKOM MOJArOTOBKHU;

—— TOTOBHOCTb WU CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIIE CamMOO0pa30BaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEMpPEepPhIBHOMY OOPa30BaHMIO KaK YCIOBHUIO
YCIIEIIHOM MpoecCHOHaTBbHON U 00IECTBEHHOM AEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
JESITENbHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOM paloTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMHU B
o0pa3zoBaTenbHON, OOIIECTBEHHO MOJIE3HON, YUeOHO-HCCIIeJOBATENIbCKOM, MPOEKTHOM M APYTUX BUIAX
NesITeNIbHOCTH;
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—— OTHOILICHHE K MPO(ecCHOHANBHON AEATENbHOCTH KaK BO3MOXKHOCTH YYacTHUSl B PEUICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MTPOOJIEM;

* MemanpeomMemuuix:

—— YMEHHE CaMOCTOSITENIBHO OMNPEAENATh LEIU JEATEIbHOCTH W COCTAaBJATH ILJIAHBI
NEATEIbHOCTH; CaMOCTOSATEIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBLHOCTD;
HCII0JIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKEHHSI TIOCTABJICHHBIX 1IEJIEW U pealn3alnui IJIaHOB
NesTeIbHOCTH; BEIOMPATH YCIECIIHbIE CTPATETHH B PA3JINYHBIX CUTYalHAX;

— YyMEHHME TMPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh IMO3UIMH JAPYIMX YYACTHHUKOB JESTENBbHOCTH, 3(PPEeKTHBHO pa3perath
KOH()JIUKTHI,

—— BIAQJCHHC HAaBBIKAMU TI03HABATEILHOW, YYEOHO-UCCIICIOBATEILCKON H  TMPOEKTHOM
NesITeNIbHOCTH, HaBBIKAMH pa3pelleHus MpobiieM; COCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHUS IIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITI03HAHHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM HWH(OPMalMOHHO-TO3HABATEIbHON
NESATeNbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCS B pa3IMYHBIX MCTOYHHKAX HH(DOpMAIUH,
KPUTHYECKH OILICHUBATb M HUHTEPIPETUPOBaTh HHPOPMALIMIO, TOIYYaeMYyI0 M3  pa3IU4HbIX
HWCTOYHUKOB;

—— BJIQJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SCHO, JIOTUMYHO M TOYHO M3Jararb CBOK TOYKY
3pEHUs], UCTIOIb30BATh a/IEKBATHBIC SI3bIKOBBIE CPEJICTBA;

—— BIJIaJICHHE HAaBbIKAMH TTO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
U MBICITUTENBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, IPAHMI] CBOETO 3HAHMS W HE3HAHUS,
HOBBIX IT03HABATENBHBIX 33144 U CPEICTB UL UX JOCTHKCHUS;

—— LIeTICYCTPEMIIEHHOCTh B MOMCKAX U MPHUHITHH PELICHUM, COOOPa3UTEIbHOCTh U MHTYHUIIHS,
Pa3BUTOCTb IIPOCTPAHCTBEHHBIX MPEACTABIECHUN; CIOCOOHOCTh BOCIPUHUMATH KPACOTY U TapMOHHUIO
MHUpA;

* NPEOMEMHBIX:

— c(hOpPMHUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKe KaK 4YaCTH MUPOBOU KyJIbTYpPhl U MECTE
MaTeMaTUKd B COBPEMEHHOW LMBUIM3ALMHU, CIOCO0aX ONHCaHUs SBJIEHUN peaJbHOrO0 MHpa Ha
MaTeMaTUYECKOM S3BIKE;

—— c(OpMUPOBAHHOCTh TMPEACTABICHUH O MaTEeMaTHYECKUX TOHATHAX KaK BaXHEUIINX
MAaTeMaTUYECKUX MOJEIIAX, IMO3BOJIAIOLIMX OIKMCBHIBATH M M3y4yaTb pPa3HbIC IIPOLIECCHl U SIBICHMUS;
ITIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOI O IIOCTPOEHUSI MAaTEMaTUYECKUX TEOPUH;

— BJAJCHUE METOJAaMU JOKa3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HX IPUMEHSTH,
IIPOBOJIUTH JTOKA3aTEJIBHBIC PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJEHHUE CTAHJAPTHBIMU IIpUEMaMU PELIEHUS PALUUOHAJIBHBIX WM HPPALUOHAIBHBIX,
IIOKA3aTEeNbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIE I IOWCKA IIYTU PELICHUS U
WJUTFOCTPALIMM PEIIEHUs] yPAaBHEHUIN U HEPABEHCTB;

— c(hopMHPOBAaHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEeMAaTHUYECKOTO aHalu3a U
UX CBOMCTBax, BIQJCHUE YMEHUEM XapaKTepU30BaThb IMOBEACHHE (YHKIMH, HCIIOIb30BAHNE
MOJIYYECHHBIX 3HAHUW JIJI ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

—— BJIAJICHHUE OCHOBHBIMM IIOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, mX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHHUS pPACIIO3HABATh TE€OMETPHUYECKHE
burypsl Ha uepTekax, MOJAENAX M B pEaTbHOM MHUDPE; MPUMEHEHHE W3YYEHHBIX CBOMNCTB
reoMeTpuueckux Guryp u Gopmyia sl pelieHus TeOMETPHYECKHX 3ajad M 3a/ad ¢ MPaKTHYeCKUM
COJIepKaHUEM;

— c(hopMHUPOBAHHOCTH MPEJICTABICHUI O MPOIIecCaX U SBICHUIX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX MOHATHUAX JE€MEHTapHOU
TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWTh M OILEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B
MPOCTEUIIINX MPAKTUYECKUX CUTYAIUAX U OCHOBHbBIE XaPAKTEPUCTUKH CITyYaHbIX BEITUYUH;

—— BJIaJICHUE HABBIKAMU MCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM MPHU PELIEHUU
3a1a4y



TEMATUYECKUH TJIAH
[Ipenmer «MaremaTuka»

[Mpodeccus «Hanaguuk annapaTHOro ¥ MPOrpaMMHOI0 0decriedeHn s
«KoHTposep 0anka»

Ne Konunuyects
TeMbI Coaep:xanue o0yueHust 0 49COB
BBeaenune 2
1. Pa3BuTHne noHsiTus 0 4yncIie. 18
2. Kophu, crenenu u jorapumsl. 34
3. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 24
4, Kom0unaropuka 16
4.1 DneMeHTb KOMOMHATOPHKHU 16
5. OCHOBBI TPUTOHOMETPHH. 42
6.1 OCHOBHBIE TOHSATHS 8
6.2 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA 12
6.3 IIpeoOpa3oBaHue NpoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN 8
6.4 Tpuronomerpruueckre ypaBHEHUs] U HEPABEHCTBA 12
6. KoopauHaTthl M BeKTOpHI. 20
7. DYHKIMHU UX CBOHCTBA U rpadukm. 30
7.1 OyHKINU X CBOMCTBA U rpaduku 13
7.2 CreneHHbIe MMOKa3aTelbHbIe, Jorapu(pMUUECKUEe U TPUTOHOMETPUYECKHE
¢yskn. O6paTHble TPUTOHOMETpHUYECKHE (QYHKIIUU 17
8. MHOrorpaHHMKH M KpPyIJble Teqa. 32
8.1 MHororpaHHUKHU 13
8.2 Tena 1 NOBEpPXHOCTHU BpaLLIEHUS 9
8.3 3mepeHus B reoMeTpun 10
9. Hauyaja maTeMaTH4eCKOro aHaJIM3a. 36
9.1 IlocnenoBaTENBHOCTH 10
9.2 TlpousBoaHas 26
10. HuTerpas u ero npuMeHeHue 20
11. DJleMeHTbI TeOPHHU BEPOATHOCTEH N MATEeMaTH4YeCKOM CTATUCTUKH. 16
11.1 DnemeHTBI TEOPUH BEPOSTHOCTEN 8
11.2951eMeHTBI MaTEMaTUYECKON CTATUCTUKH 8
12. YpaBHeHHUSI H HEPABEHCTBA. 30
12.1 YpaBHEHUS U CUCTEMBI YPABHEHUI 13
12.2 HepaBeHctBa 9
12.3 Hcnonb3oBaHue CBOWCTB M TpapukoB (QYHKUMH TpU pelIeHUun
yYpaBHEHMI U HEPABEHCTB 8
Hroro: 320
CamocrosiTesibHas padora 160
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Conep:xxanue y4eOHOM JUCUMIIIMHBI MATEMATHKA

HaunmenoBanue Coaepsxanue yueO0HOro MaTepuaJia, JadopaTopHble padoThbl H MPAKTHYECKUE 3aHITHS, CAMOCTOSITeIbHAS padoTa 00y4arommxcs, O0bem
pa3aesioB U TeM KypcoBasi padoTa (IpoeKT) 4acoB
1 2 3
BBEJEHHUE 2
1 Matemaruka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX U MMPAKTUIECKON AesTenbHocTH. Llenu u
3a/1a4d U3Y4YEHUsI MaTeMaTUKH pu ocBoeHuu npodeccuit CI10 2
2 Bxo1HO KOHTPOJIb
AJITEBPA
E&T}?Thsll) 2(‘)3?11123118 1.1 | Lensle u paunoHanbHble uncia. JleiicTBuTenbuble uncna. [pubnuscennvie eviuucnenus. Komniexchvie uucna. 17
KouTpoJsbHas padora no teme «Pa3BUTHE NOHITHS O YUCIIEN 1
IIpuMmepHasi TeMaTHKAa BHEAYAUTOPHON CaMOCTOATEIbHOI PadoThI:
1. HenipepsiBHBIC Ap0oOH 6
2. IlpumeHeHme CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHX pacyeTax
Tema 2. 21 Kophu u crenenn. Kopau HaTypanbHOM CTENEHU U3 YUCia U UX CBOMCTBA. CTENEHU C PallMOHATIbHBIMU MOKA3aTENsIMU, UX
Kopuu, crenenu u ' cBoiicTBa. CTeneHu ¢ IeHCTBUTENbHBIMY NOKa3aTensiMu. Ceolicmea cmenenu ¢ 0elcmsumenbHblM NoKazameiem.
JIOrapu(msbI. 29 Jlorapudm. Jlorapudm umcna. OcHoBHOe norapudmuyueckoe TOXKIAECTBO. JlecsaThuHble M HaATypalibHbIE JIOTapU(MBL. 32

IIpaBuna neiictBuii ¢ norapudmamu. Ilepexon K HOBOMY OCHOBAHHUIO.

[IpeoOpaszoBanue anredpandeckux BeipakeHUi. [IpeoOpa3oBanme panMoHATBHBIX, HPPAMOHAIBLHBIX CTCIICHHBIX,

2.3 o
ITOKa3aTCJIbHBIX U HOFaqu)MquCKHX BBIPpAXKCHUMH.

Ilpakmuueckue 3anamus

1. Apudmernueckue neiicTBUS HajJ YMCIaMU, HAXOXKAEHUE PUOIMKEHHBIX 3HAUEHUH BEJTMUMH U MTOTPELTHOCTEH BRIUYUCICHHUH
(aOcoIOTHON M OTHOCUTENIBHOM), CPABHEHHE YMCIIOBBIX BbIPAKEHUIH.
Beruncrienue 1 cpaBHEHUE KOPHEM.

BrinonHeHne pacueToB ¢ pauKalaMu.

Pemenne nppanroHalIbHBIX ypaBHEHUM.

HaxoxieHne 3HaueHMi CTENEeHeN ¢ palliOHAIbHBIMU ITOKA3aTEISIMU.
CpaBHeHuE cTeneHen.

[IpeoOpa3oBanus BeIpaKEHUH, COAepKAIIUX CTEIIEHH.

Pemenue nokasarenpHbIX ypaBHEHU.

Pemenue npuknaaHeix 3aaad.

0. HaxosxaeHue 3HaueHHi Joraprugma mno npou3BoJIbLHOMY OCHOBAaHUIO.
1. Ilepexo OT OJTHOTO OCHOBAHUS K APYTrOMY.

12. Beluucnenue u cpaBHEHHE JOTapu(PMOB.

13. JlorapudmupoBaHue U MOTCHIIMPOBAHUE BHIPAYKCHUH.

14. TTpubnnKeHHbIe BEIYUCIICHUS U PELICHNS IPUKIIaIHBIX 3a/1a4.

15. Pemenue norapupmMuueckux ypaBHEHUH.

RBOooo~NoOT kWD




HauMmeHoBaHue
pa3aesioB U TeM

Conep:xaHue y4eGHOro MaTepualia, JabopaTopHblie padoThl U MPAKTHYECKHE 3aAHATHS, CAMOCTOSITEJILHAS PaGoTa 00y4aloUXCsl,

KYypcoBasi pa6oTa (IpoeKT)

0Oo0nLeM
4acoB

KoutpoJsbHabie pa6oTsl o Temam «Kopau, crenenny «Jlorapudmsi»

IIpuMepHasi TeMaTHKA BHeAyIMTOPHOI caMOCTOATEIbLHON padoThI:
1. Apudmerndeckue qecTBHS Ha/l YUCIIAMH
2. HaxosxaeHure 3HaueHui jJoraprudma rmno npou3BoJIbHOMY OCHOBAHUIO

18

I'EOMETPUA

24

Tema 3
Ilpsimble u
INIOCKOCTH B
NPOCTPAHCTBE

3.1

B3aumHoe pacnonoxenue JByX NpsMbIX B IpocTpaHcTse. [lapamienbHocTs npsiMoi 1 miockocTy. [lapamiensHocTs
I10CKOCTEN. [IepreH UKy IApHOCTD NPAMON U IIIOCKOCTH. [IeprieHIuKysp U HaKJIOHHAs. YTOJI MEXIy IPSIMON U
IJIOCKOCTBIO. JIBYIpaHHBINM yToJI. YTOJI MEeXAY INOCKOCTSIMU. [IepneHIuKyIsspHOCTh ABYX INIOCKOCTEH.

3.2

["'eomeTpuueckue npeodpa3zoBaHus NPOCTPAHCTBA: MApAIICIbHBIN EPEHOC, CHMMETPHSI OTHOCHTEIBHO IJIOCKOCTH.

3.3

[TapannensHoe npoekTrpoBanue. Ilnowads opmozonanivHou npoexyuu. V1300paskeHre mpocTpaHCTBEHHBIX (Guryp.

23

Hpakmuqecmte 3aAHAmMUA

RBoOoo~Nooa~wONE

11.
12.
13.

0.

[Ipy3Haku B3aMMHOTO PacloJIOKEHHS TPSMBbIX.

VYron Mexay npsMbIMU.

B3anmHoe pacnosnokeHue npsMbIX U TIIOCKOCTEH.

[lepnenauKynsip U HaKJIOHHAS K TUIOCKOCTH.

Yroa Mexay npsMOM U INIOCKOCTBIO.

Teopembl 0 B3aMMHOM PacIOJIOKEHUHU MPSMON U IITIOCKOCTH.

Teopema o Tpex nepneHanuKyIspax.

[Ipu3Haku u cBOMCTBA NMapaUIEIbHbIX U NEPIEHANKYISAPHBIX INIOCKOCTEH.
PaccTositHue OT TOYKH 10 TIIIOCKOCTH, OT MPSAMOM JI0 TIIIOCKOCTH.
PaccTosiHre MexX Iy TIIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIUMUCS IPSIMBIMU, MEXKAY TPOU3BOIBHBIMU (DUTYpPAMH B
MPOCTPAHCTBE.

[TapannensHOE NPOEKTUPOBAHUE U €TI0 CBOMCTBA.

Teopema o mIoMaId OPTOTOHAIIBHON MPOEKIIUH MHOTOYTOJIbHUKA.
BsaumHoe pacnonoxeHne NpocTpaHCTBEHHBIX (Uryp.

KOHTpOJ’IbHaﬂ paﬁoTa Imo TeMe <<Hp$[MI)Ie 1 IIJIOCKOCTH B ITPOCTPAHCTBE»

IIpumepHasi TeMaTHKa BHEAyJUTOPHOI CaMOCTOSITeIbHON PadoThI:
1. IMapaymienbHOE TPOEKTUPOBAHKE

16

TEMA 4 KOMBUHATOPUKA

16

Tema 4.1
JIeMeHTHhI
KOMOMHATOPUKH

OcHOBHBIE TOHATHSI KOMOMHATOPHUKH. 3a/1a4 Ha MOJICYET YKCIIa pa3MeIeHni, IEPECTaHOBOK, coueTaHui. Permenne 3aqaq

4.1.1 | na nepe6op BapuantoB. ®opmyna Ounoma HerotoHa. CBOlcTBa OMHOMUHATIBHBIX KO3 QHIIHEHTOB. TpeyronbHuK

ITackans.

16
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HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJia, 1adopaTopHble padoThl H MPAKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAS padoTa 00y4aroIMXcsl, O0Bem
pa3ieioB M TeM KypcoBasi pa6oTa (poeKT) 4acoB
Ilpakmuueckue 3anamus
1. Ucropus pa3BuTHsi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATUCTUKU M UX POJIb B PA3IMUHBIX c(epax YeIoBeUeCKOn
KHU3HEIEATEIIEHOCTH.
2. IIpaBuna KOMOMHATOPHKH.
3. Pemenne KOMOMHATOPHBIX 3a/1a4.
4. Pa3MmeleHus1, COUETaHUS U IEPECTAHOBKH.
5. bunom Hetotona u Tpeyrosnbnuk [lackans.
6. IlpuknanHble 3a1a4H.
IIpuMepHasi TeMaTHKA BHeAyIMTOPHOI caMOCTOATEIbLHON padoThI: 6
1. Tpeyeonvnux llackana
TEMA 5 OCHOBbBI TPHTTOHOMETPUH 42
Tema 5.1 6.1.1 | Paguannas mepa yria. BpamarensHoe npuxkenne. CHHYC, KOCUHYC, TAHI€HC U KOTaHI'€HC YUCIIA. 8
OcnosnbIe Ilpakmuueckue 3anamus
TOHATHS 1. PajiuanHbIi METO/I H3MEPEHHUS YTIIOB BPAIICHHS U CBA3b C TPaTyCHON MEPOIA.
Tema 5.2 6.2.1 | ®opmyns npuenenns. Popmyisl caoxerus. PopMyIsl yaBoeHHs. PopMyIbl NONOGUHHOZ0 Yeld. 12
OcHoBHBIE Ilpakmuueckue 3anamusn
Tpuronomerpudec | 1. OcHOBHBIE TPUTOHOMETPUUECKUE TOKICCTBA.
KHe TOXKIeCcTBa 2. ®opmynbl CIOXKEHHS, (QOPMYNIBI YIBOCHHSA, (OPMYNBI MpeoOpa3oBaHWE CYMMBI TPHUTOHOMETPHUYECKUX (YHKIHN
IIPOU3BEICHUE
Tema 5.3 63.1 [TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (DYHKIMIA B IPOM3BEIEHUE U IPOU3BEACHUS B CYMMY. Buipaosicenue 7
IIpeodpa3oBanus 7 | mpueoHomempuueckux )yHKyuii uepez manHeeHc NOJOBUHHO20 ap2yMeHma.
HpocTenmmx Ilpakmuueckue 3anamusn
TPUTOHOMETpHYEC 1. [IpeoOpazoBaHue MPOU3BEACHHUS TPUTOHOMETPUUECKUX (DYHKIIHI B CYMMY.
KHX BbIPaKeHUi KonTposbnas padora no teme «lIpeobpa3oBaHusi IpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI» 1
Tema 5.4 6.4.1 | OGpaTHbIe TPUTOHOMETPHUECKUE PYHKITNH. APKCHHYC, apKKOCHHYC, apKTAaHTEHC.
Tpuronomerpuviec | 647 | [Ipocreiiiune TPUroHOMETpHHIECKIE ypaBHEHHSL. [Ipocmetiuiie mpucoHoMempuieckie HepaseHcmed. 1
KHe YPaBHEHHS U
HepABCHCTBA Ilpakmuueckue 3anamus
1. OGpatHble TPUTOHOMETPUUECKHE (PYHKIUHU: apPKCUHYC, apKKOCUHYC, apKTaHT€HC.
2. Ilpocteiiniie TPUrOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA.
KonTtpoJsabHas pa6ora no treme «TpuroHoMmerpruueckue ypaBHEHUs U HEPABEHCTBA» 1
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATENbHOI padoThI:
1. Cumnyc, kocumnyc, maneenc u KOmaHeenc Yucia 24
2. Obpamnvle mpuzonomempuieckue hyHKyuu
IF'EOMETPUS 20
Tema 6 51 [IpsimoyronbHas (1ekapToBa) CUCTEMa KOOPAUHAT B IpocTpaHcTBe. PopMysia pacCTOSHUS MEXKIY ABYMS TOUKAMHU. 19

Koopaunartsl u

VYpaBHenust cepsl, nrockocmu u npsAMOoll.




KHe (PYHKIHUH

FapMOHMIIQCKue KoneOaHusl.

HaunmeHoBaHue Conepixanue y4eGHOr0 MaTepHalia, 1a00paTopHbie PaGoThl H NPAKTHYECKHE 3aAHATHS, CAMOCTOSITEIbHAS Pab0oTa 00yvaroLIHuXCs, O6bem
pa3eioB M TeM KypcoBasi paboTa (poeKT) 4acoB
BEKTOPBI Bexropsl. Monynb Bektopa. PaBeHcTBO BeKTOpOB. C105K€HHME BEKTOPOB. ¥ MHOKEHUE BEKTOpa Ha 4yncio. Paznoxenue
5.2 | BeKTOpa MO HANPABICHUAM. YTOJ MEXAy IByMs BekTopamu. [Ipoekius BekTopa Ha ock. Koopannatsl BekTopa. CkansipHoe
IIPOU3BECHUE BEKTOPOB.
5.3 | Mcnonb30BaHue KOOPAMHAT M BEKTOPOB MPH PEIICHUH MAaTEMAaTHUYECKUX U MPUKIIATHBIX 3a/1a4.
Ilpakmuueckue 3anamus
1. BekTtopsl.
2. JIeWcTBUS C BEKTOpaMH.
3. JlexapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
KonTpoabHas padora no reme «KoopauHaThl U BEKTOPBD» 1
IIpumepHasi TeMaTHKAa BHeAYIMTOPHOI CAMOCTOSITE/IbHOM PadOThI: 10
1. BexmopHoe 3a0anue npsamuix u niocKocmeu 8 NPOCMpPAHCmee
TEMA 7 ®PUHKIIMA UX CBOVICTBA U TPA®UKH 30
Tema 7.1 ®ynkuun 711 @yukuuu. O61acTs onpeaesieHus: 1 MHOXECTBO 3HAUCHHI; TpaduK GyHKINH, TOCTPOEHUE rpaduKOB (PYHKIUH,
HX CBOICTBA H o 3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.
rpaguxku CpoiicTBa pyHKIIUM. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTb, IEPUOANYHOCTD. [IpoMexyTku
BO3paCTaHMs U YObIBaHMsI, HAaOOJIbIIEe M HAUMEHbIIIee 3HaUeHUs, TOUKH dKcTpeMyMa. [ 'padudeckast uHTepnperarus. 13
7.1.2 | [Ipumeps! GyHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX IPOIIECcax U SIBICHUIX. ApUPMETHIECKHUE OTIePALIUU HaJ
byHKIUSAMHU.
Crnoxnas pyaknus (kommosuis). [loHsTHe 0 HenpepbrIBHOCTH (PYHKITUH.
7.1.3 | Oopamnuie ghynxkyuu. Obracmo onpedenenus u 0obaacme sHavenuu oopamnou pyuxyuu. I pagpux obpamnoii pynxyuu.
Ilpakmuueckue 3anamus
1. TIpumepsl 3aBHCHUMOCTEN MEX 1y IEPEMEHHBIMU B peaJIbHBIX MPOLeccax U3 CMEXHBIX JUCIUIUIMH.
2. Ompenenenue QyHKIIHA.
3. Tlocrpoenue u ureHue rpadpuKoB QyHKIUI.
4. UccnenoBanue GyHKIIHUH.
5. CaoiicTBa TMHEWHOW, KBaAPATUYHON, KyCOYHO-TMHEHHON U JPpOOHO-TMHENHON (QYHKINA.
6. HemnpepbiBHBIE 1 IeprHOIMYECKHE QYHKIINH.
Tema 7.2 7.2.1 | Onpenenenust QyHKIMHI, X CBOMCTBA U rpaduKu.
Crenennsle, [IpeoOpazoBanusa rpaduxos. [lapanienbHblii mepeHOC, CUMMETPUS OTHOCUTENBHO OCEH KOOpAMHAT U CHUMMETpUS 16
NnoKa3aTeJibHbIE, 7.2.2 | OTHOCUTENIbHO Hayajla KOOpAMHAT, CUMMETpPHUSl OTHOCHTEIBHO MpSMOW y = X, PAacTsKEHHUE M CXKaThe BJOJb Ocei
Jorapupmuyeckue KOOpauHaT.
" Ilpakmuueckue 3anamusn
tpuronomerpuuec | 1. Ceoiicmea u epaguxu cunyca, kocunyca, manzenca u KOmaH2eHca.
Kue QyHKIUH. 2. Obpammuvie pyHKyUU U UX 2PAPUKU.
Oo0partHbIe 3. Obpammuvie mpuconomempuyeckue QYHKYuuU.
Tpuronomerpuuec | 4. Ilpeobpasosanus epaguxa ynxyuu.
5.
6.

IIpuxnaonvie 3a0auu.
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HaunMmeHoBaHHue
pa3aesioB U TeM

Coaepsxanue y4eOHOro MaTepuaJia, 1adopaTopHble padoThl H MPAKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAS padoTa 00y4aroIMXcsl,
KypcoBasi pa6oTa (IpoeKT)

Oo0beM
4acoB

1. Iloxazamenvnvie, ]lOZClngbMM'iea(Me, mpucoHoMempu4ecKue ypaeHerusl U Hepaserncmaeda.

KoutpoJsbHas padora no reme «DyHKIIMU UX CBOWCTBA U TPAPUKI)

IIpumepHas TeMaTHKa BHeayAUTOPHOI CaMOCTOSATEIbHOI padoThI:
1. I'pagpuueckoe npedcmasnenue ypagnenuii u HepaseHcme
2. IIpumepbl pyHKYUOHANLHBIX 3A8UCUMOCTIEN 8 PEATIbHbIX NPOYECCAX U SAGIEHUAX

16

I'EOMETPH

TEMA 8§ MHOI'OI'PAHHUKH U KPYIVIBIE TEJIA

30

Tema 8.1
MHOTrOrpaHHHUKH

81.1 Bepmunsl, pedpa, rpann MHOrorpanHuKa. Pa3sepTka. MHOTOrpaHHBIE YIIIbl. BBITyKIIbIe MHOTOTpAaHHUKH. Teopema
o Dinepa.

8.1.2 [Tpusma. llpsimas u HaknonHast mpusma. [lpaBunbnas npusma. [lapamienenumnen. Kyo0.

8.1.3 ITupamupa. [IpaBunbHasg nupamuga. Y ceueHHas nupamuaa. Terpasap.

8.1.4 CumMeTpun B KyOe, B apajijiesienumnesie, B Mpu3Me 1 MUpamue.

8.1.5 Ceuenus Ky0a, IpU3Mbl U MUPAMUIBL.

8.1.6 IIpencraBieHne o mpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIpe, KyOe, OKTadape, T0IeKadIpe U UKOCadIpe).

12

Ilpakmuueckue padomot

1. Paznuunvie 8udvl MHO20CpaHHUKO8. MX u3006paxcenus.
2. Ceuenus, pazgeepmKu MHO202PAHHUKOS.

3. Inowaows nogepxnocmu.

4. Buowvl cummempuii 8 npOCmMpancmee.

KonrpoJsbHasi pagora no reme «MHOTOrpaHHHKI

Tema 8.2
Tenan
NMOBEPXHOCTH
BpallleHUus

821 ]_II/IJ'II/IHI[p " KOHYC. YcedeHHBIN KOHYC. OCHOBaHI/Ie, BBICOTA, OokoBas IMOBCPXHOCTD, 06pa3y}01ua;1, Pa3BCPTKa. OceBrlIe
CCUCHUA U CCUCHUA, MMapalJICJIbHBIC OCHOBAHUIO.

8.2.3 [lap u cepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.

Ilpakmuueckue pabomut
1. Cummempus men epawjenus u MHO202PAHHUKOS.

KOHTpOJ’IbHaﬂ paGOTa no teme «Tenaun ITOBCPXHOCTHU BPAILICHUA

Tema 8.3
HN3mepenus B
reoMeTpun

8.3.1 | O6bvem u ero uamepenue. MaTerpanbHas hopMyira oobema.

832 ®opmynel 00beMa KyOa, MPSIMOYTOJBLHOTO MapajUleNienumneaa, Mpu3Mbl, HuIHHIApa. PopMynsl o0beMa MUPAMHUIL U
o koHyca. DopmyIibl TUIONaAN MOBEPXHOCTEH MINIMHIIpa U KOHyca. DopMysTel 00beMa mapa U Tionaan chepol.

8.3.3 | [lomobue Ten. OTHOMIEHUS TIIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.

Ilpaxkmuueckue padbomul
1. Beruncienue miomaneii 1 00LEMOB.

KonTtpoJsbHasi pa6ora no teme «/3mepeHus B reOMETpUN»

IIpumepHas TeMaTHKa BHeayAUTOPHOI CaMOCTOATENbHOIl padoThI:
1. Ilpasunvhvle u noaynpasuibHvle MHO202PAHHUKU
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HaunmeHoBaHue Conepixanue y4eGHOr0 MaTepHalia, 1a00paTopHbie PaGoThl H NPAKTHYECKHE 3aAHATHS, CAMOCTOSITEIbHAS Pab0oTa 00yvaroLIHuXCs, O6bem
pa3eioB M TeM KypcoBasi paboTa (poeKT) 4acoB
2. Konuueckue ceuenus u ux npumeneHue 6 mexHuke
3. Mooenuposanue npasuibHbix MHO202PAHHUKOS
TEMA 9 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 36
Tema 9.1 [TocnenoBarenbHoCcTH .CrIOCOOBI 3aJaHUS U CBOMCTBA YHCIIOBBIX MOCIEI0BATEIbHOCTEH.
IMocaenoBaTesibHOC 911 [TonsTue o npenene nociaenoparenbHocT. CyliecTBOBaHUE IIPe/iesia MOHOTOHHOM OrpaHUYEeHHON OCIe10BATEbHOCTH. 10
TH. o CymmupoBaHue nocienoBaTebHoCTel. beckoneuHo
yOBIBaOIasi FeOMETpUYECKasl IPOrpecchs U ee CyMMa.
I[MpakTuyeckune 3aHATHSA
1. UYucnoBasi OCIe0BaTEIbHOCTD, CIIOCOOBI €€ 3a[aHusl, BBIYUCICHUS WICHOB TOCIIE0BATEIIEHOCTH.
2. IIpenen nocienoBaTesnbHOCTH. beckoHeuHO yObIBaroMIasi FeOMETpUYECKas IPOrpecCHusl.
Tema 9.2 [TonsiTHE O TPOU3BOAHON (PYHKINH, €€ TeOMETPUIECKUN M (PU3MUECKHII CMBICT. Y paBHEHUE KacaTelbHOU K TpaduKy
IIpousBoanasi. 921 ¢ynkuuu. [IponsBoaHble CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [IpOU3BOIHBIE OCHOBHBIX 3JI€MEHTapHBIX (QYHKIUI.
o [TpumMeHeHrne TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIHIA U TOCTpOeHUIO TpadukoB. [Ipon3BogHbIe 00paTHON QYHKIIUHN U
KOMMO3UINH (YHKIINU. 25
[Tpumepbl HCTIOTB30BaHMS IPOU3BOTHON 1T HAXOXKICHHS HAWITYUIIETO PEIICHHUS B MIPHUKIIAAHBIX 331a4ax. Bropas
9.2.2 | npou3BOaHAs, €€ TCOMETPUUSCKUI 1 (PU3HMUECKHUI CMBICIL.
HaxoxxeHre ckopocTy Ist porecca, 3a1anHoro (opMysion 1 rpadukoMm.
IIpakTH4yeckue 3aHATUSA
1. IIpou3BogHasA: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOJIHOM.
2. YpaBHeHUe KacaTelIbHOW B 00I1IEeM BHIE.
3. [TpaBuiia u popmynsl quddepeHpoBaHus.
4. Tabnuia Npou3BOJHBIX AIEMEHTAPHBIX (DYHKIIMHA.
5. UccnenoBanune GyHKIIUNA C TOMOIIBIO TIPOU3BOTHOM.
6. HaxosxneHre HauOoJIbIIero, HAMMEHbIIEr0 3HAYeHNs U SKCTPEMaJIbHbIX 3HAaUeHUH (PYHKIMH.
KonTtposabHas pa6ora no reme «lIponsBoanas» 1
IIpuMepHasi TeMaTHKAa BHeAyIMTOPHOIH caMOCTOSATEbHON padoThI:
1. IIpeoden nocnedosamenvrocmu
18
2. [Ipasuna u ghopmynst oughghepenyuposanus
3. Ucnonv306anus npou300HOU 8 NPUKIAOHBIX 3A0aAYaX
Tema 10 101 [TepBooOpaznas u unterpai. [IpuMeHeHue onpeneneHHoro HHTerpaia 1 HaX0XKASHUs TUIOIAAN KPUBOJIMHEHHON 19
HHTerpaJ u ero ' tpaneuuu. Popmyna Herotona—IJleitbuuna. [Ipumeps! nprMeHeHrs nHTerpana B Gu3nKe 1 reOMETPHH.
NpUMeHeHHe IIpakTuyeckue 3aHATHA
1. Wurterpan u nepBooOpazHasi.
2. Teopema HproTona—JleiiOHuna.
3. IlpumMeneHne nHTErpaga K BEIYUCICHUIO GU3NIYCCKUX BEIMUUH M TUTOIIAICH.
KountpoJsbHnas padora no teme «lleppoobOpasHas u HHTErpa» 1
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEIbHOI padoThI: 8

1. IIpesenmayuu: « Teopema Hotomona—J/leiibnuya»
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YPaBHEHUI U
HEPABEHCTB.

1. Ocnosnule npuemvl pewienus ypagrenuti

2. Ocnosnvie npuemvl peuerusl Hepaeencne

HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJia, 1adopaTopHble padoThl H MPAKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAS padoTa 00y4aroIMXcsl, O0Bem
pa3/IesioB H TeM KypcoBasi pa6oTa (poeKT) 4acoB
TEMA 11 CTATUCTHUKA U TEOPUS BEPOSITHOCTEHN 16
Tema 11.1 Co0bbITHE, BEpOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOKEHUE BEPOATHOCTEH. [loHamue o He3asucumocmu coObimull.
Oaementbl Teopun | 11.1.1 | Juckpemnas cnyyaiinas éenuuuna, 3akon ee pacnpeoenenus. Hucnogvle xapaxmepucmuxku OUCKPemHOU C1yYatiHol 8
BepOsAATHOCTEI genuuunvl. Ilonsmue o 3akone borbuiUx ducel.
Ilpakmuueckue 3anamus
1. Kiaccuueckoe onpezeneHrne BEpOITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa O CyMME BEPOSITHOCTEH.
2. BbruucieHue BepOSATHOCTEH.
3. IlpuknagHble 3a7a4u.
Tema 11.2 11.2.1 [IpencraBnenre maHHBIX (TaONMIBI, AWArpamMMmbl, TpaduKH), eeHepanvbHasi COBOKYNHOCMb, 6blOOPKA, CpedHee
DJIeMeHThI o apupmemuueckoe, meouana. [lonamue o 3a0auax mamemamudecxkol CImamucmuKu. 8
MaTeMaTH4YeCKOH 11.2.2 | Pewenue npaxmuueckux 3a0ay ¢ NpUMeHeHUeM 8epOSMHOCIHbIX Meno008.
CTATHUCTHKHU Ilpakmuueckue 3anamusn
1. Ilpeocmasnenue 4ucio8vix OAHHbIX. 6
2. Ilpuxnaonvle 3a0ayu.
IIpuMmepHasi TeMaTHKAa BHEAyJAUTOPHOUH CAMOCTOATEIbHON padoThI: 8
1. Cobvimue, sepossimnocmsb cobbimusi, c0dCeHUe U YMHONCEHUE 8ePOAMHOCEN
TEMA 12 YPABHEHHUS U HEPABEHCTBA 30
Tema 12.1 12.1.1 | PanmonanpHbIe, HppAIIMOHAIBHBIC, TOKA3aTENIbHBIC M TPUTOHOMETPHYECKUE YPABHEHHS U CHCTEMBI.
YpaBHeHus u 12.1.2 | PaBHOCWJIBHOCTh YPAaBHEHUH, HEPABEHCTB, CUCTEM. 13
CHCTEMBI 1213 OcHOBHBIE TpHEMBI WX pelieHus (pa3joKeHWe Ha MHOXHTEIH, BBEJCHHE HOBBIX HEWU3BECTHBIX, ITOJICTAHOBKA,
yYpPaBHeHMii rpaduuecKuil METON).
Ilpakmuueckue 3anamusn
1. Kopnu ypaBHeHMIA.
2. PaBHOCHUIBHOCTb YpaBHEHHIA.
3. TIpeoOpa3oBaHue ypaBHCHHIA.
4. OCHOBHBIE IPUEMBI PEIICHUs] yPaBHEHUH.
5. Pemienue cucreM ypaBHEHUH.
Tema 12.2 1221 PanmonaneHble, MppalyioHANbHBIE, IMOKA3aTelbHBIE W TPUTOHOMETpUYECKHEe HepaBeHCTBa. OCHOBHBIE MPHEMBI HX 8
HepaBeHcTBa. o pereHusl.
Tema 12.3 1231 Merton uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHMH M HEPaBEHCTB C 8
Hcnoan3oBanne JIBYMsI IEDEMEHHBIMH U FIX CHCTEM.
CBOJNCTB U IIpakTHYecKkue 3aHATHA
rpagpuxos 1. Vcnonbs3oBanue cBOWCTB U rpaduKoB QYHKIUHN 7S pelIeHHs] ypaBHEHUH U HEPaBEHCTB.
ynkunii npu KonTpoJsbHasi pa6ora no treme «YpaBHEHUS U HEPABEHCTBA» 1
peleHnn I[IpumepHasi TeMaTHKA BHEAYIHUTOPHOI CaAMOCTOSATEIbLHON padoThI:
14
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XapakTepuCTHKA OCHOBHBIX BHJI0B Y4eOHOM
NAeSITeJIbHOCTH CTYICHTOB

Conepxanue XapakTepucTHKa OCHOBHBIX BU/I0OB /IeATEJIbHOCTH CTY/ICHTOB
00y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHII)
BBenenue O3HakoMJIEHHE C pOJIbI0O MaTeMaTHKd B HayKe, TEXHHUKE, HSKOHOMHUKE,
WHOOPMALIMOHHBIX  TEXHOJOTMSIX M MPAaKTUYECKOW  JIeATEIbHOCTH.

O3HakOMJICHHE C TIENISIMU U 3a/ladaMH M3y4eHUS MATEMATHKU MPH OCBOCHHH
npodeccuit CITO

AJITEBPA

PazButne moHsaTHS O
HHUCJIIC

Brimonaenue apI/I(bMeTI/I‘ICCKI/IX HeﬁCTBHﬁ Haa 4ucjiaMu, CO4Y€Tasd YCTHBIC U
NMUCbMCHHBIC TPHUECMBI.

Haxoxnenue npuONMKEHHBIX  3HAYEHUM  BENMYMH U MOTPEHIHOCTEH
BbIUKCICHU (aOCONIOTHOH ¥ OTHOCUTEIIBHOW); CpaBHEHHE YHCIOBBIX
BBIPAXKEHUI.

Haxoxaenrne ommOO0K B MpeoOpa30oBaHMIX U BEIYUCICHUSIX (OTHOCUTCS KO BCEM
MyHKTaM MPOTPaMMBbl)

KopHnu,
norapupMbl

CTCIICHHU,

O3HakoMJICHHE C TIOHSITHEM KOpHS N-H CTENEHH, CBOMCTBAMH PAIUKAIOB H
MpaBUJIaMU CPABHEHUSI KOPHEH.

DopMyJIMpOBaHUE ONPEAEICHUS KOPHS M CBOMCTB KOpHEH. Bbluucienue wu
CpaBHEHHUE KOpPHEH, BBINIOJHEHUE IPUKUJIKK 3HAYEHUSI KOPHSI.
[IpeoOpa3oBaHue UYHUCIOBBIX W OYKBEHHBIX BBIPAKCHHUH,
paarKabl.

BrimonHenue pacueToB 1o GopmysiaM, COISPIKAIMUM PaUKAIbI, OCYIIECTBISSA
HEOOXOUMbIE TIOJICTAHOBKH M MPEOOPa30BAHMUS.
OrmpezerieHe  pPaBHOCHJIBHOCTH — BBIPQXECHHH €
MPPALMOHAIIbHBIX YPABHEHUH.

O3HaKkOMJICHUE C TIOHSTHEM CTEIICHH C JICHCTBUTEIILHBIM MTOKA3aTEeJIEM.
HaxoxneHue  3HaYeHUH  CTENEHHU, HUCIONB3YSd TMNpPU  HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEICTBA.

3anuchIBaHUE KOPHA N-i CTENEHU B BHUJIE CTEMEHH C IPOOHBIM IMOKa3aTejaeM U
Hao000pOT.

DopmyIMpOBaHUE CBOMCTB CTENEHEN. BrlunclieHne cTeneHen ¢ pauuoHaIbHbIM
MOKa3aTeJIeM, BBITIOJIHEHUE MTPUKUIKU 3HAYCHHS CTETICHU, CDABHEHHUE CTEIICHEM.
[TpeoOpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPKAIINX CTEIICHH,
IIpUMEHSA CBOWCTBA. PelleHne nokasareabHbIX ypaBHEHUH.

O3HakoMJIEHUE C TPUMEHEHUEM KOPHEH U CTENEHEN MPU BBIYMCIIEHUH CPEIHUX,
JIEIEHUN OTpEe3Ka B «30JIOTOM CE€YCHHMW». PeleHrne NpUKIagHbIX 3a7ad Ha
CJIO’KHBIE MPOLICHTBI

COZIepIKAIINX

panukanamu. Pemenue

[Ipeo6pa3zoBanue
anredpanvecKux
BBIPAKECHUI

Boinonnenue npeobpa3oBaHuil BbIpaK€HUH, IpUMeHEeHHE (HOpPMYJl, CBSI3aHHBIX
CO CBOWCTBaMHM CTEMEHEH U JorapugMoB.

Onpenenenne  00JacTH  JAONYCTUMBIX — 3HAuY€HUH
BbIpakeHUs. Perienne norapuMuieckux ypaBHEHHUH

Jorapu(pMUIECKOro

OCHOBBI TPUTOHOMETPUHA

OCHOBHBIE TOHATUA

N3yuenue paamaHHOTO METOAAa M3MEPEHHs YIJOB BPAIEHUS M HUX CBSI3U C
rpagycHol wmepoi. M3o00pakeHue yriioB BpallleHUS Ha OKPY>KHOCTH,
COOTHECEHHME BEIMYMHBI yIJla € €ro pacrnojiokeHuemM. DopMynHpoBaHHE
ornpezeNeHui TPUTOHOMETPUUECKUX (YHKIMH Ui YIJIOB MOBOPOTa M OCTPBIX
YIJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE WX B3aUMOCBSI3U

OcHoBHbIE [IpuMeHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB Ul BBIYUCICHUS
TPUTOHOMETPUYECKUE | 3HAYCHUI TPUTOHOMETPUUECKUX (YHKIUI 110 OJJHOM U3 HUX

TOKJIECTBA

[TpeobpazoBanus W3ydyeHre OCHOBHBIX (OpMyJl TpPUTOHOMETPUHU: (GOPMYIBl  CIOXKEHUS,
IIPOCTEUIINX yIBOGHHUS, TpPeoOpa3oBaHUsl CYMMbl TPUTOHOMETPUYECKHX (QYHKUIUH B

TPUTOHOMETPUYECKUX

MPONU3BCACHUC W IMPOMU3BCACHHUA B CYMMY M MNPUMCHCHUC IIPHU BBIYHMCICHHUN




Conep:xkanue

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)

BBIPAKCHUI 3HAYECHUS TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOILICHHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPHUM TOYEK HA €JUHUYHON OKPYKHOCTH
Y IPUMEHEHUE UX JUIsl BbIBOJA (hOpMyJl IpUBEACHUS

[Ipocreiimue Pemenne mo QopMmyraMm U TPUTOHOMETPUYECKOMY KPYry MPOCTEHIINX

TPUTOHOMETPUUYECKHUE | TPUTOHOMETPUYECKUX YPABHEHHUN.

ypaBHEHUs u | [lpumenenne oOOMMX METOAOB pELICHHS YpaBHEHUH (TpHBeIeHHE K

HEPAaBEHCTBA JUHEHMHOMY, KBaJpaTHOMY, METOJ PAa3lOXKCHHS Ha MHOXXUTENH, 3aMEHBI
NIEPEMEHHOI) TP PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUH.
YMeHue oTMeuaTb Ha KpYre pEIIeHUs MPOCTEUIINX TPUTOHOMETPHUYECKUX
HEPaBEHCTB

Apkcunyc, O3HakoMJIEHHE C IIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKLIUH.

apKKOCHUHYC, H3ydyeHne ompeneneHudl apKCHUHYyCa, AapKKOCHHYCA, apKTaHI€HCa 4YHCIIa,

APKTAaHI'€HC YUCJia

(bopMynupoBaHuE UX, U300pakeHUE HA €AMHUYHON OKPY)KHOCTH, IPUMEHEHUE
IIPU PELICHUN YPAaBHECHUMN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DyHKINH.
IToustue 0
HETPEPBIBHOCTH

byHKIIIN

O3HaKOMJIEHHE C IMOHSITHEM IEPEMEHHOW, MpUMEpaMU 3aBUCUMOCTEH MEXIy
HepEeMEHHBIMH.

O3HakoMIIEHHE C TOHSATHEM rpaduka, ONpeAeiICHHE MPHHAIICKHOCTH TOUYKU
rpaduxy ¢yskuuu. Omnpenenenue mo ¢Gopmyiie MpocTeimeil 3aBHCUMOCTH,
BUa ee rpaduka. Beipaskenue mo Gpopmyse oJHON epeMEeHHON Yepe3 ApyTHe.
O3HakomiieHHE ¢ onpeseneHreM QyHKINUU, GOpMYJIUPOBaHUE €rO.
Haxoxnenne o0macti onpeneneHus U 00IacTH 3HaYCHUH GYHKIUN

CoiicTBa (hyHKIIHH.
['padpuueckas
UHTEPIIPETALINS.
[Ipumepsr

(b yHKIIMOHATIBHBIX
3aBHCUMOCTEN B
peabHBIX MpoIleccax
U SIBJICHHSIX

O3HakoMjieHHE € NpuMepaMu (YHKIMOHAJIBHBIX 3aBHCHUMOCTEM B peabHbIX
IIpoLeccax U3 CMEXHBIX TUCLHUIUINH.

O3HakOMJICHHE C JOKa3aTEeIbHBIMM PACCYKICHUSAMU HEKOTOPBIX CBOMCTB
JMHEWHOW W KBAJPAaTUYHON (QYHKIUH, MPOBEACHUE MCCIEIOBAHUS JIMHEHHOM,
KYCOYHO-JTMHEHHOM, APOOHO-IMHENHON U KBaIpaTUYHOM (PyHKIMI, mocTpoeHue
ux rpadukoB. Iloctpoenue u urtenHue rpapukoB (ynkumii. HccnenoBanue
byHKLINN.

CocraBnenue BHUJOB (QYHKIMI 1O JaHHOMY YCJIOBMIO, pEIIEHHE 3ajad Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduika GyHKIMH

OO6patHble pyHKIMK | M3yueHue moHATHS OoOpaTHOW (QYHKIMH, ONpENENeHHE BHUAA M IOCTPOEHHUE
rpaduka oOpaTHON (PYHKIIMH, HAXOXKAECHUE ee 00JacTH ONpeieeHus U 00JIacTH
3HaueHul. [lpuMeHeHne cBOMCTB (YHKIMI NpHU HCCIEIOBaHUU YpaBHEHUH U
pELIeHNH 3aJ1ad Ha SKCTPEMYM.
O3HaKOMJICHHUE C TOHSITHEM CIOXHOW QYHKIIUN

CreneHnsle, Beruucnenue 3HadeHnit GyHKIUHN O 3HAUEHUIO apTyMEHTa.

MoKa3aTeJbHbIE, OrnipezienieHne MoJja0KeHUs TOYKU Ha TpaduKe Mo ee KOOpAuHATaM U Ha000poT.

norapupmuueckue u | Mcmnonb3oBanue CBOWCTB (YHKUMH Ui CpaBHEHUS 3HAYCHUN CTemneHeil u

TPUTOHOMETPHUYECKHE | JIorapu(MOB.

byHKINY. [TocTpoeHue rpaKOB CTENIEHHBIX U JOrapuPpMHUIECKUX HYHKIUH.

OO6patHbIe Pemennie mokasaTeNbHbIX U JIOTapU(PMHUUECKUX yYpaBHEHUH W HEPABEHCTB IO

TPUTOHOMETPUUYECKHE | U3BECTHBIM aJITOPUTMAM.

byHKIIUN O3HakoMJIEHME C TIOHATHEM HENpPEephIBHOM MepHOAUYecKod  (yHKUUH,

(dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, ITOCTPOCHHE X I'PadUKOB.
O3HakoMJIEeHHE C TMOHSATHEM TapMOHMYECKMX KojeOaHui U mHpuMepamu
FapMOHUYECKHUX KOJICOAHUH JIi ONMMCAHUs TPOLECCOB B (HU3UKE M JPYTUX
o0acTsaX 3HaHUs.

O3HakoMJIeHHME C TOHSATHEM  pa3pbIBHOW  mepuoAnyeckod  (yHKIMH,
dbopMynupoBaHUEe CBOMCTB TaHI'€HCA U KOTAHT€HCAa, TIOCTPOEHHE UX TpaduKOB.
IIpumeHeHue CBONCTB byHKUIMH TS CpaBHEHUS 3HAYEHUU
TPUTOHOMETPUUYECKUX (YHKLUH, pellieHHs] TPUTOHOMETPUUYECKHX YPABHEHUH.
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Conep:xkanue
00yueHust

XapaKkTepHCcTHKAa OCHOBHBIX BH/IOB [1eAATEJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIi)

[Toctpoenne rtpaduKoB OOpaTHBIX TPUTOHOMETPUYECKUX  (DYHKIUH u
ompezeNeHue mo rpadukaM UX CBOWCTB.
Brinosaenmne npeodpa3oBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocnenoBarensHOCTH

Os3HakoMJIeHHE C TOHSITHEM YHCIIOBOM IIOCIEIOBATEILHOCTH, CIIOCOOaMH e
3a/1aHusl, BEIYUCIICHUSIMU €€ WICHOB.

O3HakoMJIEHHE C IOHATHEM IIpeJiesia 0CIe0BaTEIbHOCTH.

O3HakoMJIEHHE C BBIYMCICHHUEM CYMMBI OCCKOHEYHOIrO YHCIIOBOTO psga Ha
npUMepe BBIYHMCICHUS CYMMBI OECKOHEYHO YOBIBAIOLIEH TI'€OMETPHUECKON
HPOTPECCHH.

Pemenne 3amau Ha mpuMeHeHHe (HOpPMyIBl CyMMBI OECKOHEUHO YOBIBAIOIIEH
re€OMETPUYECKON IPOrPeCcCUu

[IponsBomHass u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOIHOM.

N3yuenue u GopMynupoBaHuE €€ MEXaHMYECKOTO0 U T€OMETPUUYECKOIO CMBbICTIA,
U3yYeHHE AITOPUTMA BBIYMCICHHS IPOW3BOJHOW HA TPUMEPE BBIYMCICHUS
MI'HOBEHHOH CKOPOCTH M YTJIOBOTO KO3((UIIMEHTa KacaTeIbHOM.

CocraBnieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHUJIE.

YcBoenue — mpaBwi  AuddepeHuMpoBaHUs, — TAOMUIBl  IPOU3BOJHBIX
DIIEMEHTAPHBIX (DYHKIMHA, MpuMeHeHHe Uit auddepeHIupoBanus (QyHKIUH,
COCTaBJICHUS YPABHEHUS KacaTeJIbHOM.

N3yueHne TeopeM O CBSI3U CBOWCTB ()YHKIIMU U TMPOU3BOJHOH, (pOopMyIHpoBKa
uX.

[IpoBeneHue C MOMOILIBIO TPOM3BOIHOW HCCIIEAOBAaHUS (YHKIWH, 3aTaHHOU
bopMyIoii.

YcTaHOBIIEHUE CBA3H CBOMCTB (DYHKIIMU U TIPOU3BOIHOM 10 MX rpadukam.
[TprMeHeHHe POU3BOIHOM /TS pEIIeHUs 3a/1a4 Ha HAXOXKIEHUE

HanOOJIBIIET0, HANMEHBIIIETO 3HAYCHHSI M Ha HAXOXKJCHHE IKCTpEMyMa

[TepBooOpaznas
U UHTETpajl

O3HakoMJIEHHE C TIOHATHEM MHTErpasia U nepBooOpa3Ho.

W3ydyeHue mpaBmiia BBIYMCIEHUS NEepBOOOpa3HONl U Teopembl HproToHa—
JleiiGHuMIA.

Pemienne 3amau Ha CBsSI3b MEPBOOOPA3HOM W €€ MPOU3BOJHOMN, BBIYHCICHHE
nepBOOOPA3HOM Ui JaHHOW (DYHKIIMH.

Pemenne 3agau Ha npuMeHEHWE MHTErpajga Jjs BBIUUCIECHUS (PU3MUECKHUX
BEJIMYMH U IUIOIAJEN

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U
CHUCTEMBI YPaBHEHHU
HepasencrBa u
CHUCTEMBI HEPABEHCTB
C ABYMs
IEPEMEHHBIMU

O3HakOMJIEHHE C NPOCTEHIIMMHU CBEICHUSMU O KOPHAX anreOpanyecKux
YPaBHEHUH, NOHATUSAMHU UCCIIEN0BAHNS YPABHEHHI U CUCTEM YPaBHEHMIA.
N3yyenue Teopun paBHOCUIBHOCTH YpaBHEHUU U ee npuMeHeHus. [loBropenue
3alMCH  pEUIeHMs] CTaHJapTHBIX ypaBHEHUM, MPUEMOB IpeoOpa3oBaHUs
YPaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHMUIO.

Pemenue palMOHAIBHBIX, HMPPALMOHAIIBHBIX, MTOKa3aTeJIbHBIX u
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonp3oBanne CBOMCTB U TpaduKoB (YHKIMM ISl pelieHus ypaBHEHUM.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PEILIECHUS CUCTEM.

Pemenne ypaBHeHUN ¢ TpUMEHEHHEM BCeX MPHEMOB (pa3loKeHUs Ha
MHOXHTEJIH, BBEICHUS HOBBIX HEM3BECTHBIX, IOJICTAHOBKU, TIpaduyeckoro
METO0/1a).

Pemenue cucrem ypaBHEHHH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIOCOOOB.
O3HakoMJieHHE ¢ OOUIMMH BOIIPOCAMU PELICHUS] HEPABEHCTB M MCIIOJIb30BAHHE
CBOWCTB M rpauKoB (GYHKLUH NPH PEILIEHUH HEPABEHCTB.

Pemenne HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHMEM Pa3IMYHBIX
CIOCO00B.

[TpuMeHEeHHEe MAaTEMATHYECKUX METOAOB Ul PEIICHUS COINEPIKATENbHBIX 3a1a4
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U3 pa3InyHbIX 00JacTei HaykKu M MpakTHUKU. HTeprnpeTHpoBaHue pe3yabTaToB
C YYETOM PEAIbHBIX OrPaHUYECHUI

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSATHOCTEN M CTATUCTHUKH

OCHOBHBIC TTOHSATHS
KOMOWHATOPHKHU

WN3yuenune mnpasuiia
KOMOMHATOPHBIX 3a/1a4.
Pemenne KOMOMHATOPHBIX 3amad MeETOJAOM Iiepebopa ¥ 1O MPaBHITy
YMHOXXEHHUS.

O3HaKOMJICHHE C MOHATUSMH KOMOMHATOPUKHU: Pa3MEUICHUSMH, COUETAaHUSIMH,
[IepEeCTaHOBKaMH U (POpMyJIaMHM Ui UX BBIYUCICHHUSL.

OObsicHeHMEe W TpUMEHEHHEe (OpMyNl [UIs BBIYMCICHUS pa3MeEIlleHUl,
NEPEeCTaHOBOK U COYETAHUH MPU PEeLICHUH 3a7ay.

Osnakomienue ¢ Ounomom Hetotona u TpeyrosnbHukom Ilackans.

Pemienne npakTuyeckux 3ajad € MCIOJB30BAaHMEM [OHATHH M MpaBuUil
KOMOMHATOPUKHU

KOMOMHATOPUKM W IPUMEHEHHE T[IpU  PELICHUU

DeMEHTEI TCOPHUU

I/I3yquI/Ie KJIIACCHUYCCKOI'0 OIpCACIICHUSA BCPOATHOCTH, CBOMCTB BCPOATHOCTH,

BEPOSITHOCTEN TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npumepoB BBIUHCICHMsI BEpOsTHOCTEH. Pemenue 3amad Ha
BBIUMCJIEHHE BEPOSITHOCTEN COOBITUI
[TpencraBnenue O3HaKOMJIEHHE C IIPECTaBICHUEM YHCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
naHHbIX  (TaOnuuel, | PemeHue mpakTHYecKuX 3a1a4 Ha 00pabOTKY YMCIOBBIX JAaHHBIX,
JarpaMmBbl, BBIUNCJICHUE UX XapPAKTEPUCTHK
rpaduKn)

I'EOMETPUA

[TpsiMble U MIIOCKOCTH
B IIPOCTPAHCTBE

QopMynUpOBKa W TMPUBEACHHE JOKA3aTENbCTB MPHU3HAKOB  B3aUMHOTO
pacroyioXeHus: TPsSMBIX H IUIOCKOcTed. Pacro3nHaBanme Ha dYepTexax u
MOJIETISIX ~ Pa3NUYHBIX CIy4aeB B3aMMHOTO PACIOJOXKEHUS NPSIMBIX H
MJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUH.

@opMyIHpPOBAHHE OMNPEAEICHUN, MPU3HAKOB W CBOWCTB MNapaJUICIbHBIX H
MEePIEHANKYJISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTJIOB.
BrllonHeHe MOCTPOEHUsT YIiIOB MEXAY MPSAMBIMHU, HPSIMOM M IIOCKOCTHIO,
MEXIY TIIOCKOCTSIMU TI0 ONUCAHUIO U PACTIO3HABAHUE UX HA MOJIEIISX.
[IpuMeHeHre TpU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMBIX U TUIOCKOCTEN MpH
pelIeHNH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJIENIAX MEPIICHINKYISIPOB
Y HAaKJIOHHBIX K TJIOCKOCTH, MPSIMBIX, MMAPAUICIbHBIX TIOCKOCTEH, YTIIOB MEXKIY
IPSIMOM U TNIOCKOCTBIO U 000CHOBAHHE MTOCTPOCHHUS.

Pemienne 3amad Ha BBIUMCIEHHWE TEOMETPUUECKUX BeNMMYMH. OMNHCHIBAaHUE
paccTosIHUSL OT TOYKM JO IUJIOCKOCTH, OT MPSAMON [0 IUIOCKOCTH, MEXIY
MJIOCKOCTSIMHU, MEXAY CKPEIIMBAIONIUMUCS MPSIMBIMU, MEXY MPOU3BOIHHBIMHU
¢dburypamu B MpoCTPaAHCTBE.

dopMyTHpOBaHNE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSIX (TEopem
CyIIIECTBOBAHMS, CBOIMCTBA).

N3o00paxeHne Ha 4YepTekax M MOJENISIX PACCTOSHUS W OOOCHOBAHHE CBOMX
cyxaenuid. OrnpeneneHue W BBIUKUCICHUE PACCTOSHUI B IPOCTPAHCTBE.
[Tpumenenue GopMyI U TEOpEM IJIAHUMETPUU ISl PEeIISHHS 3a1a4.
O3HakoMJIEHHE C TOHSTHEM TMapajuIeTbHOTO TMPOSKTUPOBAHUA M €ro
cBoiictBamu. DOpMyIHpOBaHHE TEOPEMbl O IUIOMAIM OPTOTOHAIBHOU
MIPOEKITUH MHOTOYTOJIbHUKA.

[TpumeHneHue Teopuu Al 000CHOBAHUS TOCTPOCHUHN M BBIYMCICHUH.

ApPryMEHTHpOBAaHHE CBOUX CYXJEGHUH O B3aUMHOM  pacIHOJIOKEHUU
IPOCTPAHCTBEHHBIX (UTYD
MHororpanHuKu Onucanme M XapakTepUCTHKa  pa3iIUMYHbIX BUJOB  MHOTOIPAaHHUKOB,

MEPCUUCIICHUC UX DJICMCHTOB U CBOMCTB.
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N300paxeHre MHOTOTPaHHUKOB U BBITIOJHEHHE MMOCTPOCHUS HAa U300paKEHUAX
Y MOJIENISIX MHOTOTPaHHHUKOB.

Bbluncinenre JMHEHHBIX 3JEMEHTOB M YIJIOB B NPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMeHTUPOBAHNUE CBOUX CYXKICHUH.

XapakTepucTuka U M300paKEHUE CEUYCHHs, pPa3BEPTKU MHOTOIPaHHUKOB,
BBIYMCIICHHE IUIOIIAJICHA ITOBEPXHOCTEM.

[TocTpoeHnue mpocTeWmuX ceuyeHui KybOa, Mpu3Mbl, nmupamuibl. [IpuMeHeHue
(aKTOB U CBENICHUI U3 TUIAHUMETPHH.

O3HakoMJIeHHME € BHUJAaMH CHMMETPHIl B MpOCTpaHCTBE, (HOpMYIHpPOBaHHE
ONpPENEICHUN M CBOMCTB. XapaKTepUCTUKA CUMMETPUM Te€l BpALLCHUS U
MHOI'OTPaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4.

Hcnonp3oBaHne NpUOOPETEHHBIX 3HAHUM JJIS1 UCCIIEI0OBAaHUS U MOJECIIMPOBAHUS
HECJIOKHBIX 3a7a4.

N300paxeHne OCHOBHBIX MHOTOTPAHHHKOB M BBHIMOJHEHHE PHUCYHKOB 10
YCJIOBHSIM 3aJ1a4

Tena u mMOBEpXHOCTH
BpaIlCHUS

O3HakoMJIEHHE C BHJIaMU TeJl BpalleHusi, GOpMyIUpPOBAHUE UX OIMpPEIeICHUN 1
CBOMCTB.

@opMyIHpPOBAHHE TEOPEM O CEYEHUM WIapa IUIOCKOCThIO U IIJIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTUKa U U300paKEHNE TN BPAILICHUS, UX Pa3BEPTKH, CCUCHUS.
Pemienne 3amay Ha MOCTPOEHUE CEUEHMM, BBIYMCIIECHUE JIMH, PACCTOSHUM,
yrioB, miomanaei. IIpoBeneHne noka3aTenbHBIX pacCyXICHUHM MpU pEeLICHUU
3aj1ad.

[IpruMeHeHre CBOMCTB CMMMETPUM NP PEIICHUU 3aJa4 Ha Tejia BpalleHUus,
KOMOWHAIIUIO TEJI.

N300paxeHne OCHOBHBIX KPYIJIBIX T€J M BBINOJHEHUWE PHUCYHKA MO YCIOBHUIO
3aJ1auu

Hsmepenus B
TEOMETPHUH

O3HakoMJIEHHE ¢ TOHATUSAMH IJIOLIAAN U 00beMa, aKCHOMaMH M CBOWCTBaMHU.
Pemenue 3asa4 Ha BBIYMCIIEHUE TUIOMIAAEH IUIOCKMX (UTYp ¢ MPUMEHEHHEM
COOTBETCTBYIOIIUX (GOPMYI U (PaKTOB U3 MJIAHUMETPHUH.

N3yueHune TeopeM O BBIUMCIEHHUH 00BEMOB MPOCTPAHCTBEHHBIX Tell, pelIeHHE
3aJa4 Ha MpUMeHeHHe (POpMyJT BBIYUCICHUS 00BEMOB.

WU3ydyenue  ¢opmMyn a8 BBIYMCIEHHUS — IUIOLIAAEH  IOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPALLCHMUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIIEHUS TUIOIIAIU TTIOBEPXHOCTH CQEpPHI.
Pemenne 3amay Ha BBIYMCIIEHHE IUIOIIAJEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TEN

Koopnunats! u
BEKTOPBI

O3HakoMJIeHHME C TIOHIATHEM BeKTopa. M3ydeHue neKapTOBOW CHCTEMBI
KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM KOOPAMHATaM TOYEK U
IIJIOCKOCTEM, HAX0XKIEHHE KOOPANHAT TOYEK.

Haxoxnenne ypaBHEHUIl OKpPYKHOCTH, cQepsl, IUIOCKOCTH. Brruncnenue
PACCTOSIHUM MEXAY TOUYKaMHU.

W3yyeHue CBOMCTB BEKTOPHBIX BEIWYMH, IPABWI pPa3JIOKECHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NpPaBUJI HAXOXKIEHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, ITPaBUJI IEUCTBUI C BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMHU.
[IpuMeHeHre Teopuy NpH PEIICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.

WN3yyeHue CKaaspHOIO IIPOU3BEIACHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUs
IPSAMOM M MIIOCKOCTH. [IprMeHenne Teopun npy peleHnn 3a1ad Ha JeUCTBUS C
BEKTOPAaMH, KOOPJHWHATHBIA METOJ, NMPUMEHEHHE BEKTOPOB JUJISl BBIYHMCIICHUS
BEJINYUH YIJIOB U PACCTOSHUN.

O3HakoMJIEHHE C J0Ka3aTelbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM
PaCIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB
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1. Anumos II. A. u ap. Maremaruka: aiare6pa u Hauyajaa MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSI.

2. AnreOpa ¥ Hayaja MaTeMaTW4ecKoro anaims3a (0a3o0BbIi M yriyOneHHbId ypoBHHM).10—11
Knaccel. — M., 2016.

3. Aranacsua JI. C., ByryzoB B. ®@., Kagomues C. b. u ap. Marematuka: anrebpa ¥ Haudana
MareMaTthueckoro aHaiuza. ['eomerpus. ['eomerpus (6a30BbIi W yrinyOneHHbId ypoBHH). 10—11
Kimaccel. — M., 2016.

4. bammakoB M. . MaremaTuka: ydeOHUK IJIs CTY. YUPEKICHUM cpell. Tpod. oOpa3oBaHms. —
M., 2016.

5. bammakoB M. U. Maremaruka. COopHHK 3a1a4 mpoduiIbHON HampaBieHHOCTH: y4ueb. [Tocobue
JUTSL CTYII. yUpexaeHuit cpen. mpod. oopazosanus. — M., 2016.

6. bammmakoB M. M. MaTtemaTtuka. 3aauyHuk: yuel. mocobue i CTyI. YIpexaeHu cpea. mpod.
obpazoBanus. — M., 2016.

7. bammvakoB M. . MaTtemaTtuka. DIeKTPOHHBIN y4e0.-METO/1. KOMIUICKC IS CTYA. YUpekKIACHUI
cpen. nmpod. odbpazosanusi. — M., 2016.

8. bammakos M. . Maremaruka (6a30Bblit ypoBenb). 10 kinace. — M., 2016.

9. bammakos M. . Maremaruka (6a30BbIii ypoBenb). 11 kimace. — M., 2016.

10. bammvakos M. WM. Anrebpa u Hayana aHanusa, reometpus. 10 kinacc. — M., 2016.

11. bammvakoB M. W. Maremaruka (6a3oBbiii ypoBeHs). 10 kimacc. COopHUK 3amay: y4eo.
mocobue. — M., 2015.

12. bammvakos M. M. Maremaruka (6a3oBbiii ypoBeHs). 11 kmacc. COopHuUK 3amad: yueoO.
mocobue. — M., 2015.

13. I'yce B. A., I'puropeeB C. I'., UBonruna C. B. Maremaruka s npodeccuii u

CIELUAIbHOCTEN COLMATbHO-I)KOHOMUYECKOTO NPOoIs: y4eOHUK AJIs CTYA. YUpexJIeHHUH cpel. mpod.
obpazoBanus. — M., 2016.

14. Komsirun F0.M., Tkauea M. B, ®eneposa H. E. u np. Maremaruka: anreOpa u Havasna
MaTeMaTHYeCcKoro aHajiuza. Anredpa U Hayaja MaTeMaTHYecKoro aHaiau3a (06a30Bbli U yriyOJeHHBIN
ypoBun). 10 kmace / mox pen. A. b. XKmxuenko. — M., 2016.

15. Konsarun F0.M., TkaueBa M. B., ®eneposa H. E. u n1p. Matemaruka: anreOpa u Hayana
MaTeMaTHYeCcKoro aHanusa. Ayiredpa ¥ Hadajla MaTeMaTU4YecKoro aHanusa (0a3oBbld U YriyOJeHHBIN
ypoBHH). 11 knacc / mox pen. A. b. XKumxuenko. — M., 2016.
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