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MNOACHUTEJIbHAS 3AITUCKA

Pabouas nmporpamma o01eodpazoBaTelbHON Y4eOHON TUCHIUILINHA «MaTemMaTHKa» mpeHa3HaueHa
Ui W3YYCHHMs] MaTeMaTHKU B TpodeccHOHaNbHBIX oOpa3oBarenbHbiXx opranmzamusx CIIO,
pealn3yIoNMX 00pa30BaTeIbHYI0 MPOrpaMMy CpeAHEro o0IIero o0pa3oBaHUs B MpEeIax OCBOCHHUS
OCHOBHOI npodeccrnonanbHoi obpazosarenbhoii mporpammsl CI1O (OITOIT CITIO) Ha 6a3e OCHOBHOTO
obmiero oOpa3oBaHUs MPHU MOJATOTOBKE CIELUATMCTOB cpenHero 3BeHa. [IporpamMma paspaborana Ha
ocHoBe TpeboBanuit DPI'OC cpemHero oOmero o0Opa3oBaHus, MPEABIBISEMBIX K CTPYKTYpeE,
COJICP’KaHUIO U pe3ysibTaTaM OCBOCHHS y4eOHOM AUCUMILTUHBI «MaTemMaTHKa», B COOTBETCTBHH C
PexoMenganusiMu o opraHu3aiy NoJy4eHHs! CpeIHero o0Iero oopa3oBaHusl B Mpezesiax 0CBOCHUs
00pa30BaTeNbHBIX TPOTPAMM CPETHETO MPOPECCHOHATHFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOT'O OOIIETO
o0pa3oBaHMs ¢ y4eTOM TpeboBaHMii (perepabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U
MoJTy4aeMoil mpodeccuu Wik CHEeUUAIbHOCTH CPeIHEro MpogecCHOHAIBLHOr0 00pa3oBaHus (ITUCHMO
JlenapramMeHTa TOCYAapCTBEHHOW TMOJUTHKA B cdepe NOATrOTOBKHM padouux kampo u JIIO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nmporpamMmbl «MaTemaTukay HaIpaBJIEHO HA JOCTUKEHHUE CISAYIOIINX [ENei:

* obecnieueHue cHOPMUPOBAHHOCTH TPEICTABICHUH O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(hakTOpax CTaHOBJICHHSI MAaTEMATHKU;

* obecnieuenmne cHOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUIECKOTO M MATEMATUIECKOTO MBIIIICHHS
* oOecrieueHne CcHOPMUPOBAHHOCTH YMEHUN MPHUMEHSTHh IIOJYYCHHbIE 3HAHHS TPU PEUICHUH
pa3NIUYHBIX 337a4;

* obecrnieueHue c(HOPMUPOBAHHOCTH MPEJCTABICHUN O MaTEeMaTHKE KaK 4acTH OOIIeueIoBeYecKoin
KYJIBTYpBI, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMUCHIBATh U M3y4YaTh PeajbHBIC MPOIECCHI
U SIBJICHUSI.

B pabouyto mporpammy BKIIOUEHO COJEp)KaHHE, HAPaBICHHOE Ha ()OPMHPOBAHUE y CTYAEHTOB
KOMITIETEHIHH, HeoOxoauMbIx it kadecTBeHHOro ocBoenus OITOIT CITO Ha 6a3e 0OCHOBHOTO 001Iero
00pa3oBaHMs C MOTYYCHUEM CPETHEro OOIIEro 00pa30BaHMS; IMPOTPAMMBI TTIOATOTOBKU CIICIIHATUCTOB
cpenuero 3seHa (IITICC3).

B pabGoueii mporpamme y4yeOHOW AUCHUIUIMHBI «MaTemMaTuka» NPEACTABICHO COJIepKaHUE
y4yeOHOro marepuala, MOCIeI0BAaTeNbHOCTh €ro M3ydeHHs, pachpeieieHHe Y4eOHBIX 4acoB, BUIbI
CaMOCTOSITENIbHBIX paboT, TeMaTuka pedeparoB (JOKJIAIO0B), WHAUBUAYAIbHBIX MPOEKTOB C yYETOM
crnetn(UKH IporpaMM MOJArOTOBKU CHEIMAIMCTOB CPETHETO 3BEHA.



2. OBIIIASI XAPAKTEPUCTUKA YYESHOM JJUCIATIIMHBI
«MartemaTuka»

MaremaTtnka sBiseTcss  (QyHIaMEHTaJIbHOH  00me00pa3oBaTeIbHON  JAWCHUILUIMHON  CO
CIIO)KMBIIUMCS YCTOMYMBBIM COJAEpP)KaHHEM M OOUMMH TpeOOBaHUSMH K MOJITOTOBKE CTYICHTOB.
OOu1re neny u3y4yeHuss MaTeMaTHKU TPAJAUIHUOHHO PEaTU3yIOTCs B UETHIPEX HANPaBICHUSIX:

1) oOuiee npeacraBiaeHue 00 UAEIX U METO/IaX MaTeMaTUKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;
4) BOCTIMTATEIIbHOE BO3JICHCTBHE.

[Tpodunumzanus meneit MaTeMaTH4eckoro 00pa3oBaHMs OTPaXKaeTCs Ha BBIOOPE MPHOPUTETOB B
OpraHu3aluy y4yeOHON [eATeIbHOCTH CTYIEHTOB. JlJii TEeXHUYECKOro, COIUAIbHO-DPKOHOMUYECKOTO
npoduneit mpodecCHoHaTbHOrO O00pa30BaHUsS BBHIOOP IEJIed CMEMIaeTcs B IParMaTHYeCKOM
HaIpaBJICHUH, MPEAYCMATPUBAIOIIEM YCWICHHE M PAaCIIUpEHHE MPUKIATHOTO XapaKTepa H3Y4eHUS
MaTEMAaTHKH, MPEUMYIICCTBEHHOW OpPUEHTAIMM Ha aJIrOPUTMUYCCKUN CTUIh IO3HABATEILHOM
nesTenbHOCTH. JIJIs TyMaHUTapHOTO U €CTECTBEHHO-HAy4YHOro mpoduieil mnpodeccrHoHaibHOro
oOpa3oBaHus 0oJiee XapaKTEPHBIM SIBIICTCS YCUJICHHE OOMIEKYJIbTYpPHOW COCTABISIOIICH ydeOHOU
OUCHUIUTMHBL C OpHUEHTAlMell Ha BU3YalbHO-OOpa3HBIA U JIOTHUECKUNA CTHIM Y4eOHOM paboTHI.
N3ydenne wmareMaTukd Kak NpormiIbHOW  00IIeoOpa3oBaTeIbHON  y4eOHOW  TUCITUIUIMHBI,
yuuThIBaromien cnenuduky ocsanBaemoil cnenunansuoctu CIIO, obecrieunBaercs:

* BBIOOPOM Pa3IMYHBIX TIOJIXOIOB K BBEJACHHIO OCHOBHBIX ITOHSTHH;

* (QopmMupoBaHHEM CHUCTeMbl y4eOHBIX 3afaHuii, oOecrneuuBaomUXx 3(dexTHBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETICBBIX YCTaHOBOK;

* oboraiieHueM CHeKTpa CTUJICH yueOHOU NEesTeNIbHOCTH 3a CUET COIVIACOBAHUS C BEAYIIMMHU
JeSTEIbHOCTHRIMU XapPaKTEPUCTUKAMH BEIOPAHHOW CIICIIUATTBHOCTH.

[TpodunpHas cocTaBistonas OTpaXKaeTcsl B TPEOOBAHUAX K MOJTOTOBKE CTYJACHTOB B YaCTH:

* 001I1e CUCTEMBI 3HAHUI: COAECPIKATEIBHBIC TPUMEPHI HCIIOJIb30BAHM MAaTEMATUIECKUX UICH
U METOJIOB B MPO(EeCCUOHAIBHOM 1eATeIbHOCTH;

* YMCHHI: pa3in4ne B ypOBHE TPEOOBAHUMN K CJIOKHOCTH MTPUMEHSEMBIX aITOPUTMOB;

* MPAKTUYECKOTO HCIOIb30BaHUSI MPUOOPETEHHBIX 3HAHWNA W YMEHHWIl: MHIWBUIYaTbHOTO
y4eOHOTO OIbITa B TOCTPOCHHH MAaTEMAaTHYECKHUX MOJIEJCH, BBITIOJHEHUH WCCIIEA0BATEIECKUX
MIPOEKTOB.

Takum oOpa3zoM, peanu3anus COJACpPKAHUS y4eOHOM JUCHUIUIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYANbHBIX XapaKTEPUCTHK Y4eOHOW pabOoThI, 3aBUCSIIMX OT MPOQHIS
MpopEeCCHOHAIBHOTO ~ O0pa3oBaHWs, TMOJYYEHUsS  ONbITA  KCIOJB30BAaHHS  MaTEMaTUKUd B
COJIEp>KATENbHBIX M TMPOo(ecCHOHABHO 3HAYMMBIX CHTYallMsX [0 CpaBHEHUIO ¢ (hopMaabHO-
YPOBHEBBIMH PE3yJbTaTUBHBIME XapakTepucTukamu oOydeHus. ConepikaHue y4eOHOUM TUCIMILTAHBI
pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIbHBIMU JIMHUSMU O0yUeHUsI MaTeMaTHKe:

* ancebpauyeckas JUHUA, BKIIOYAIOIAs CHCTEMATHU3ALMIO CBEICHUH O YHCIaX; WU3yuyeHHE
HOBBIX U O0OOIIEHHE paHee H3YYCHHBIX oOlepanuii (BO3BEACHHE B CTENEHb, U3BICUYCHHUE KOPHS,
norapuMUpoOBaHUE, CHHYC, KOCHHYC, TAHTEHC, KOTAaHTCHC M OOpaTHBIE K HUM), U3YYCHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHUH U (QOPMYJ; COBEPIICHCTBOBAHME MPAKTUYECKHX HABBIKOB H
BBIUUCIIUTENIFHOW KYJIBTYPHI, pACIIUpPEHHE W COBEPIICHCTBOBAHHWE alreOpamdyecKoro armrapara,
c(OPMUPOBAHHOTO B OCHOBHOW IIKOJIe, W €ro MPUMEHEHHE K pEIICHHI0 MaTeMaTHYeCKHX U
MIPUKJIAIHBIX 337149,

* MmeopemuKo-)yHKUYUOHANIbHAA JUHUA, BKIIOYAIONIAS CUCTEMATH3alMI0 U paclIupeHue
CBeICHHI O (YHKIUAX, COBEPIICHCTBOBAHHWE TIpapUYeCKHX YMCHHH;, 3HAKOMCTBO C OCHOBHBIMHU
UIesIMM W METOJlaMH MaTEeMaTHYeCKOro aHajan3a B O0beMe, TMO3BOJISIONIEM HCCIIEI0BaTh
JJIEMEHTapHble (YHKIMKM W pemarh MPOCTeHITNe TeoMeTpudeckne, (U3WYeCKHue W Jpyrue
MPUKJIAIHBIE 3a/1a4H;

* JIUHUA YPAGHEHUU U HepAgeHcme, OCHOBaHHAs HAa TIOCTPOCHWU W HCCIICAOBAHUH
MaTEeMaTHYECKUX MOJeNel, MepeceKaromascs C aaredpanyecko M TeopeTUKO-(QYHKIIMOHAIBLHOM
JUHUSAMH H  BKJIIOYAIONMIAs pa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKH  alreOpandecKux
npeoOpa3oBaHUl NIl PEIIEHUs YpaBHEHUH, HEPABEHCTB U CUCTEM; (HOPMHUPOBAHHE CIIOCOOHOCTH



CTPOUTb M MCCIEAO0BATh MPOCTEHIINE MATEMaTUYECKHUE MOJENM INPU PELIEHUHM NPUKIATHBIX 3a7ad,
3a/1a4 U3 CMEKHBIX U CIIELMAIBHBIX JUCLUILINH;

* 2eomempuuecKkan JUHUA, BKIIOYAIOIAs HarsAIHbIE MPEICTaBICHHUS] O MPOCTPAHCTBEHHBIX
durypax U u3ydyeHHE UX CBOMCTB, (OPMHUpPOBAHHE U PA3BUTHE NMPOCTPAHCTBEHHOI'O BOOOpaXEeHHUS,
pa3BUTHE CIIOCOOOB T'E€OMETPUYECKHX H3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOJOB IS
peuieHusl MaTeMaTUYECKUX U MIPUKJIAAHBIX 33/]a4;

* cmoxacmuueckas JIMHUA, OCHOBaHHAasg Ha Pa3BUTUM KOMOWHATOPHBIX YMEHUH,
MPEACTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOLIEro MUpA.

3. MECTO YYEBHOMH JJUCIUIIJIMHBI B YYEBHOM ILJIAHE

VYuebnas ngucuuiuiiHa «MareMaTukay SBISETCs y4eOHBIM MPEIMETOM  00s3aTesIbHON
npeaMeTHor obOmactn «Matematuka u uHpopMarukay PI'OC cpemanero obmiero obpazoBanus. B
poeCCHOHATIBHBIX 00pa30BaTENbHBIX OPraHU3ALMAX, PEATU3YIOIUX 00pa30BaTEIbHYIO MIPOrpaMMy
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOIT CITO na 6a3e OCHOBHOrO OOIIETO
oOpa3zoBaHus, ydeOHas nucuMiUiiHa «MaTemaTtuka» H3ydaercss B 00I1e00pa30BaTEIbHOM IIHKIIE
yueonoro turana OITOIT CIIO Ha 6a3e ocHOBHOro 001Iero oOpa3oBaHMs C IMOJYYCHHEM CPEIHEro
obmiero oopaszosanus (ITIICC3).

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUITIIUHBI

OcBoeHue coaepkaHusi yueOHOW AMCLUMIUIMHBI «Maremaruka» 00ecreurMBaeT JOCTHUKEHHE
CTYJIEHTaMHU CIEAYIOIIMNX PE3YIbTATOB:

* IUYHOCMHBIX:

— c(OpMUPOBAHHOCTh NPEJICTABICHUNA O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHMSI SIBJIEHUN U IIPOLIECCOB, UAESIX U METOAAX MaTEMaTHUKH;

— T[IOHMMaHHME 3HAYMMOCTH MATEMAaTHKW Ul  HAyYHO-TEXHHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIICUeIIOBEYECKON KYIbTYpHl uepes
3HAKOMCTBO C UCTOpPUEN Pa3BUTHS MAaTEMATUKU, SBOJIFOLUENH MaTEMAaTUYECKUX UJIEH;

— pa3BUTHE JIOTMYECKOT'O MBIIIJIECHUS, IPOCTPAHCTBEHHOIO BOOOPaXKEHUS, aJIrOPUTMHUYECKOMN
KYJIbTYPbl, KpUTUYHOCTH MBILIUICHUS HAa YPOBHE, HEOOXOAMMOM Juis Oyayuiei mpodeccuoHaIbHOU
JESTeTbHOCTH, /IS IPOJOKEHHUS 00pa30BaHUs M caMO0Opa30BaHUS;

— OBJIaJIeHME MaTeMaTHUYeCKMMM 3HAaHHUAMU U YMEHUSAMH, HEOOXOJMMBIMU B TOBCEIHEBHOU
KU3HU, JJII  OCBOGHHS  CMEXKHBIX  €CTECTBEHHO-HAY4YHBIX  JUCHUMIUIMH WM JUCUUIUIMH
po¢eCCHOHATBLHOTO IMKJIIA, /Ui TOJTy4eHUs: 00pa3oBaHUs B 00JacTIX, HE TPeOyIOMUX yriIyOIeHHOH
MaTeMaTHU4eCKOM MOJrOTOBKHU;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCIe camMooOpa3oBaHHIO, Ha
MPOTSKEHUHM BCEH YKU3HU; CO3HATEIHHOE OTHOILIEHUE K HEMPEPhIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
YCIEIIHOM MpodecCHOHATBHON M 00IIIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTb K CAMOCTOATEIbHOW TBOPYECKOM U OTBETCTBEHHOM
NESITENIbHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAaMHU B
o0pa3zoBaTenbHON, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEJ0BATEIbCKOM, MPOEKTHON U IpYTHUX BUAAX
NeSITENIbHOCTH;

— OTHOIIEHHE K MPO(EeCCHOHAIBHOW NEATENTbHOCTH KaK BO3MOYKHOCTH y4acTHs B pEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, FOCY/IapCTBEHHBIX, OOIIEHAI[MOHATIBHBIX MPOOJIeM;

* Memanpeomemuvix:

— YMEHHE CaMOCTOSITEIbHO OMNpeNeisTh UENU JEATeIbHOCTH W COCTAaBJISATH IUIaHbI
JESATEIBHOCTH; CaMOCTOSITENIbHO OCYILECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;
HCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUI JOCTUXKEHUS TIOCTAaBICHHBIX L€ U pean3alui MIaHOB
JesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

— YyMEHHME MPOAYKTHBHO OOLIAThCS M B3aUMOJEHCTBOBATH B IPOILIECCE COBMECTHOM
NesTeIbHOCTH, YYUTHIBATh IMO3UIMMU JIPYTHX YYACTHHKOB JEATENILHOCTH, 3(PQPEKTUBHO pa3pearb
KOH(JIMKTHI,

— BJAJIeHHWE HaBbIKAaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BATENbCKOM H  MPOEKTHOM
NesITeNIbHOCTH, HaBbIKAMH pa3pelleHus mpo0sieM; COCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JINYHBIX METO/I0B IIO3HAHMS;



— TOTOBHOCTH M CHOCOOHOCTP K CaMOCTOSTEIbHOM HH(OPMAIIMOHHO-TIO3HABATEILHON
NESTeNbHOCTH, BKIIOYAas YMEHHME OpPHUEHTHPOBATHCA B pa3IM4YHBIX MCTOYHMKAX HHMOpMAIUH,
KPUTHYECKH OLIEHMBATb W HHTEPIPETUPOBATh HMH(OpMAIMIO, TOIY4aeMyl0 M3 Pa3JIMYHbIX
UCTOYHUKOB;

— BJIaJICHUE SA3BIKOBBIMM CPEICTBAMU: YMEHHE SCHO, JOTUYHO U TOYHO M3JIaraTb CBOK TOUYKY
3peHus, UCIIONIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEICTBA;

— BJIaJICHHE HaBBIKAMU IO3HABATENbHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI
U MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIbTAaTOB M OCHOBAaHUM, I'PAHUI] CBOCTO 3HAHUSA M HE3HAHMI,
HOBBIX II03HABATEIIBHBIX 337a4 U CPEACTB U UX JOCTH)KCHHUS,

— IeNEYCTPEMIICHHOCTh B MOUCKAX W MPHHATUU PEUICHUH, COOOPA3UTENIbHOCTh U MHTYULUS,
Pa3BUTOCTh INPOCTPAHCTBEHHBIX MPEACTaBIECHUIN; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U FApMOHUIO
MHpA;

* npeOMemHuIX:

— c(pOPMHPOBAHHOCTH MPEICTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOU KYJIbTYPHI U MeCTe
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMM, CIIOCOOAX OINUCAHMs SIBICHUM peaJbHOro MHUpa Ha
MaTE€MaTUYECKOM SI3BIKE;

— c(OpPMHUPOBAHHOCTh MPEJCTABIEHUH O MaTeMaTHYECKUX NOHATHIX KaK BaKHEMIIMX
MAaTE€MaTHYECKUX MOJEISAX, IMO3BOJSIOIIMX OINKCHIBaTh M HM3ydaTb Pa3HbIE IIPOLIECCHI W SIBJICHHS;
IIOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO TOCTPOCHMSI MATEMaTHUYECKUX TEOPUH;

— BJIAJICHUE METOJAaMM JOKa3aTelIbCTB M AJITOPUTMOB PELICHUs, YMEHUE HMX IPUMEHSATb,
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B XO/I€ PELLEHUS 3a1ay;

— BJIAJICHHE CTAaHJApPTHBIMH IIPUEMaMH pEUICHUS PALUMOHAIBHBIX W HPPAlMOHAIBHBIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHMM W HEPAaBEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM, B TOM YHUCIE JUIS IIOMCKA IIYTH pPELIEHUs U
WUIIOCTPALY PEIICHNS] YPABHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTD IMPEJCTABICHHI 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOTO aHAIM3a U
UX CBOMCTBax, BJIAJICHHE YMEHUEM XapaKTepU30BaTh I[OBeJIeHHE (DYHKLUH, MCIIOJIb30BaHUE
ITOJIYYEHHBIX 3HAHUM JUUI OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

— BJIAJICHHE OCHOBHBIMU IOHATUAMM O INIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHUS pPACIIO3HABATh TI'€OMETPUUYECKUE
¢burypel Ha uepTexax, MOJENIX M B pEalbHOM MHpPE; NPUMEHEHHE H3YYEHHBIX CBOWCTB
reoMeTpuyecKux Quryp u Qopmyia Ijis pelieHHus FeOMETPUUECKUX 3aJad M 3a/ad ¢ NPaKTHUYECKUM
COJIepKaHUEM;

— c(pOpMHPOBAHHOCTH NPEACTABIECHUI O MpOIEccax U SBJICHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON
TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWTh U OLCHUBAThb BEPOSTHOCTU HACTYIUIEHHMS] COOBITUH B
MIPOCTEUIINX MIPAKTUYECKUX CUTYALMSAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHBIX BEIUYMH;

— BJIAQJICHUE HABBIKAMM HCIIOJIB30BAaHUS T'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM IIPH PEIICHUH
3a/1a4.



5. COJJEP’KAHUE YYEBHOW U CIUTIJIUHBI
Beenenue.

Martemaruka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHUIX U MPAKTHIECKOM

nesTenbHocTH. Llenu u 3a1aun n3ydeHus: MaTeMaTUKH pu ocBoeHuu crenuanbHocteit CI10.
AJITEBPA
Pa3BuTrHe NOHATHA 0 YHCIIE.

Ilenple m panuoHanbHbIe yucia. JleiicTBuTenbHBIC 4ucla. [IpuONIMKEHHBIE BBIYHCICHUS.
KommiekcHble uucna.

Kophu, crenenu u jiorapugmsoi.

Kopuu n cremenn. KopHu HaTypaJlbHOM CTENEHM M3 4Mclla U UX cBoicTBa. CTeneHu c
palMOHANBHBIMM IOKA3aTeNsIMH, HMX CBOMCTBA. CTENeHM C JEUCTBUTEIBHBIMU IOKA3aATEIISIMH.
CBoiicTBa CTENIEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapugm. Jlorapudm umcina. OcHOBHOEe norapupMHUUEcKoe TOXKAECTBO. JlecaTnuHbie u
HaTypajibHble Jorapudmsl. [IpaBuia neiicTuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue aJjreOpamvyeckux BbIpaxeHuid. IIpeoOpa3oBanue parMOHAIBHBIX,
UPPaIMOHATLHBIX CTETICHHBIX, TIOKA3aTENIbHBIX U JIOTAPU(PMUICCKIX BBIPAKCHHIA.

I[IpakTuyeckue 3aHATHA. ApudMeTHUECKHE JCHCTBUS HAJ 4YHUCIAMH, HaXOXICHHE
NPUOIMKCHHBIX 3HAUYCHHI BEJIMYMH U MOTPEITHOCTEH BBIYUCICHHH (aOCOTIOTHON MU OTHOCHTEIBHOIN),
CpPaBHEHHUE YHCIIOBBIX BBIPAKECHMI. BpluncieHue M cpaBHEHHE KOpHEW. BpimoinHeHue pacdeTroB c
pagukanamu. PemeHue wuppainmoHanbHbIX ypaBHeHMH. HaxoaeHue 3HaueHUN CTeneHel ¢
paroHaIbHbIMU MOKazatensiMu. CpaBHeHue cteneHel. [IpeoOpa3oBaHus BhIpaKEHUI, COJIEpIKaILINX
cTerneHu. Pelienne nmoka3arenbHbpIX ypaBHEHUN. Pemenue npukinaasbix 3anad. Haxoxaenvne 3HaueHuin
norapudma 1mo Npou3BoJILHOMY OCHOBaHUIO. [lepexo1 OT 0AHOro OCHOBaHUS K ApyroMy. Beruucienue
U cpaBHeHue JiorapudmoB. JlorapudmupoBaHre W TOTESHIIMPOBAHWE BBIpaKCHUU. [IpuOimmKkeHHBIC
BBIUKCIICHUS U PEIICHUs TPUKIAIHBIX 3a7a4. Pemienue norapuMuyecKkux ypaBHEHUN.

OCHOBbI TPUTOHOMETPUU
OcHOBHbBIE IOHATHS

Panuannas mepa yria. BpamarenbHoe nBukeHue. CUHYC, KOCHHYC, TaHI'€HC M KOTAHI'EHC
YyHUCIa.

OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

®opmynsl npuBeaeHud. @opmynsl cinoxeHus. Dopmynbl yaBoeHuss OopMyibl MOJIOBUHHOTO
yria.

IIpeodpa3oBanns NpocTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKLUN B IPOU3BEJICHUE U NPOU3BEACHUS B
CyMMy. BripakeHne TpUroHOMETpUUYECKUX (PYHKIIMIA Yyepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.

TpuroHomerpuyeckne ypaBHeHUs] M HEPABEHCTBA

IIpocreiiline  TpUrOHOMETpUYECKHE  ypaBHeHMs. IIpocreiiline  TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIUHU. APKCUHYC, ApKKOCUHYC, apKTAHTE€HC.

IIpakTuyeckne 3aHATHA. PanuaHHbli METOJ W3MEPEHMs YIVIOB BpalleHUS M CBSA3b C
rpaaycHoii mepoil. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXAECTBa, (POPMYINBI CIOXKEHMS, YIBOCHHS,
peoOpa3oBaHUe CyMMbl TPUTOHOMETPHYECKHX (YHKIUN B NpPOMU3BEACHHE, MPeoOpa3oBaHUE IPO-
W3BENICHUsI TPUTOHOMETpUYECKUX (pyHKIMU B cymMmy. [IpocTeiiniue TpUrOHOMETPUIECKHE YpaBHEHUS
1 HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

DOyHKIUH, X CBOHCTBA U IPaUKH

®yuknuu. O6macTe onpeneseHuss U MHOXKECTBO 3HaueHUH; rpaduk (DyHKIMH, MOCTPOCHUE
rpadukoB QyHKINN, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiictBa  (pyHknuu. MOHOTOHHOCTh, UYETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTH,
MEePUOIUYHOCTh. [IpoMexyTKH Bo3pacTaHusi U yObIBaHHS, HauOOJbIIEe W HAMMEHbIEE 3HAYCHUS,
TOYKH JKcTpemyMma. ['padpuueckass unTeprperauus. [Ipumepsl QyHKIMOHANIBHBIX 3aBHUCHUMOCTEH B
peaNbHBIX Tpolleccax U sBJeHusIX. ApudmMerndeckue onepanuu Haa GyHkuusmu. CrnoxHas QyHKIUs
(xommno3unus). [louaTue o HempeprIBHOCTH (PYHKIIHH.



Oo0patnble ¢ynknuu. OOmacth ompeaeneHus M 007acTh 3HAYCHWH OOpaTHON (QYHKITUH.
I'paduk obpaTHO¥ HyHKIIHH.

CreneHHble, MOKa3aTelbHbIE, JOrapuMuUecKne 1 TPUTOHOMeTpHUYecKre PyHKIIUH.
Oo0paTHble TpUTrOHOMeTpHYecKHe PYHKIUN

Omnpenenenus  ¢yHKumMid, wux cBoictBa u rpaduku. IIpeoOpasoBanust rpadukos.
[TapamienpHblil MEPEHOC, CUMMETPHsI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHUsS OTHOCHTEIBHO
Hayajla KOOpJMHAT, CUMMETPHsSI OTHOCUTENIBHO NPSMON y = X, PacTsDKEHHE U CXKaTHE BAOJIb OCEl
KOOpJUHAT.

IIpakTnyeckue 3anaTHsA. [Ipumepsl 3aBUCHMOCTEH MEXAY IEPEMEHHBIMM B pEaJIbHBIX
mporeccax M3 CMEeXHBIX aucuuiuinH. Omnpenenenue ¢ynkumid. [loctpoenne u ureHue rpaduxos
¢bynkumii. MccnenoBanue ¢ynkiuu. CBOWCTBa JIMHEWHOW, KBaJpaTHUYHON, KYCOUHO-JTMHEHHOW |
npoOHo- nuHeiHoN ¢yHkuuii. HempepsiBHbIe W mepuoanueckue (QyHKuuu. CBOHCTBA M TpaduKu
CHHYyCa, KOCHHYyCa, TaHreHca W KoTaHrenca. OOparHble ¢GyHKuMH U uX Trpaduxu. OOpaTHbIe
Tpuronomerpuueckue ¢yHkuuu. IIpeoOpazoBanus rpaduka GyHkuuu. ['apMoHnyeckune KojeOaHUs.
ITpuknaaueie 3amaun. IlokaszarenbHble, JorapupMUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHHS U
HEpaBEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3afaHus W CBOWCTBA YHCIOBBIX MOCJEIOBATEIHHOCTEM.
IlonsatTue o mpenene mnocienopareabHocTU. CylllecTBOBaHUE INpezeia MOHOTOHHOM OIPaHUYEHHOU
nocinenosarenbHoctd.  CyMMHpoBaHHME — IOciiefoBaTelbHOCTE.  beckoHeuHo  yObIBaroas
reOMETPUYECKAsl IPOrPECCUs U €€ CyMMa.

IIpousBoanasi. Ilonsatne o npow3BomHONW (YHKIMH, €€ TEOMETPHUECKUU M (PHU3MUECKUI
CMBICII. YpaBHEHHME KacaTelbHOM K Tpapuky ¢yHkuuu. IlpousBogHble CyMMBI, pa3HOCTH,
NPOU3BEACHUS, YacTHbIE. [IpOM3BOJHBIE OCHOBHBIX d3JeMEHTapHbIX ¢yHKuud. Ilpumenenue
IIPOM3BOIHOM K HCCIIEOBaHUIO (GYHKUUMH M mocTpoeHuto rpadukos. IlpousBognbie oOpaTHOM
¢bynkuun u KoMmno3unuu (QyHKiuH. [IpuMepsl HCMONB30BaHMS TPOWU3BOAHON IUISi HAXOXKICHHS
HAaWIy4dlllero peLIeHUus B IPHUKIAJHBIX 3aJadax. Bropas npousBojHas, €€ I'E€OMETPUYECKHH U
¢dusnvecknii cmpici. Haxoxaenue ckopocTu AJist mpoiecca, 3aJaHHoro GpopmMyitoii u rpadguxom.

ITepBooOpa3nass u mHTerpaJ. lIpuMeHeHHEe ONpPENEIEHHOTO HHTErpana sl HaxXOXACHHS
wiouaau KpuBoiMHEWHON Tpaneuuu. @®opmyna Herlorona—IJleli6nuna. Ilpumepsl npuMeHEHUS
MHTErpajia B (U3MKe U T€OMETPUH.

IIpakTuyeckue 3ansaTHsA. YnciaoBas nocie10BaTeIbHOCTb, CIIOCOOBI €€ 3a7aHusl, BEIUNCICHUS
4jeHOB  mociefoBatenbHocTH.  Ilpenen  mocnemoBaTenbHOCTH.  beckoHeyHo — yObIBaroas
reoMmerpuyeckas nporpeccus. [IponsBonHast: MexaHU4eCKUI U T€OMETPUYECKUI CMBICIT IPOU3BOIHOM.
VYpaBHeHue kacatenbHOM B oOmiem Buzae. [lpaBwia u ¢dopmynsl nuddepenuupoBanus, Tadnuua
MIPOM3BOJHBIX 3JeMEHTapHbIX ¢yHKIuUi. MccnenoBanue (yHKIMHM C MOMOIIBIO TPOU3BOJHOM.
Haxoxxnenne HauOOJbIIEero, HaWMEHbBIIETO 3HAYEHHWs M HKCTPEMANbHBIX 3HAYEHMH (YHKIHU.
Wnrterpan u mnepBooOpasHas. Teopema Hrpiorona—JleitOnuna. IlpumeHeHne uHTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYUH U TUIOMIAAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi M cHCTeMbl YpaBHeHHWi. PanyoHanbHble, MppalOHANbHbBIE, TOKA3aTEIBHBIE U
TPUTOHOMETPUYECKHE YpaBHEHHS U CUCTEMbl. PaBHOCHMIBHOCTH YpaBHEHUW, HEPABEHCTB, CHCTEM.
OcHOBHbBIE NpUEMBl UX pEIIEHUs (pa30KEHUE Ha MHOXWTENIW, BBEJACHHE HOBBIX HEHU3BECTHBIX,
MOICTAaHOBKA, TpapaecKuii MeTox).

HepasencrBa. PanuoHanbHble, HUppallMOHAJIBHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PELLIECHUS.

Hcnosb3oBanue cBOMCTB ¥ rpa@uKoB (PyHKIUI NPU peLICeHNH YPABHEHNUH U HEPABEHCTB.
Meton untepBanos. M300paxkenne Ha KOOPAWHATHON MJIOCKOCTH MHOXKECTBA PELIEHUI YpaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

[Ipuxknagusie 3agauyu. IlpuMeHneHue  MaTeMaTHYeCKMX  METOAOB ISl pEIICHUS
COJIep KaTeNbHBIX 3a7lad U3 Pa3JIMYHbIX OOJacTel Hayku M MpakTHKU. MHTeprperanus pe3yiabTara,
YYET peajbHbIX OTPAHUYCHHIA.



IIpakTnyeckue 3ausitusa. Kopuu ypaBHeHuil. PapHocunsHOCTh ypaBHeHu#. [IpeoOpazoBanue
ypaBHeHU. OCHOBHBIE MPHUEMBI pEIlIeHUs] ypaBHEHUU. Pemenue cucrem ypaBHeHuid. Mcnosb3oBanue
CBOWCTB M IpauKOB (PYHKLUH JUISI peIICHHs] YPAaBHEHH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA Y TEOPHUS BEPOSITHOCTEM
DJieMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATHA KOMOMHATOPUKHU. 3a/laui Ha MOJCYET YKcia Pa3MELeHUH, 1epecTaHOBOK,
couetanmii. Pemenue 3amau Ha mnepebop BapmanTtoB. QPopmyna OmHoMa Herorona. CaoiicTBa
OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackais.

JJieMeHThI TEOPUH BEPOSITHOCTE

CoObiTHe, BEPOSTHOCTH COOBITHS, CIIOKEHHE W YMHOXEHHE BeposTHocTed. I[loHsTHE O
HE3aBUCUMOCTH cOOBITUH. [lMcKpeTHasi ciydaiiHas BEJIMYMHA, 3aKOH ee pacrpejeneHus. Yuciosble
XapaKTePUCTHKH TUCKPETHOHN CIydaifHO# BennuuHbl. [IoHsATHE 0 3aKOHE OOJBIINX YHCEN.

JIEeMEHTBI MaTEeMATHYECKON CTATHCTHKHU

[IpencraBienue NaHHBIX (TAONUIBI, IUArpaMMbl, TpaduKu), TE€HEpalbHas COBOKYITHOCTH,
BbIOOpKa, cpenHee apudmernyeckoe, mMenuaHa. IloHsaTHe o 3amayax MaTeMaTHYeCKOM CTaTUCTHKH.
Pemenue npakTuyeckux 3ajad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

IIpakTnyeckue 3aHsATUs Vcropus pa3BUTHS KOMOMHATOPHUKM, TEOPUM BEPOSTHOCTEH WU
CTaTUCTHKM W HX pOJb B PAa3JIMYHBIX cdepax deIOBEYECKOH JKU3HeAesATeNbHOCTH. IlpaBumia
KoMOuHaTOpukH. Perenne KoMOMHATOPHBIX 3a1a4. Pa3Merienus, coueTanus ¥ nepecTaHoBKU. buHom
Herorona u tpeyrosnbauk Ilackans. [lpukiansasie 3agaun. Kiaccuueckoe onpeaeneHue BEpOATHOCTH,
CBOMCTBA BEPOATHOCTEH, TEOPEMA O CyMME BEpOATHOCTEH. Brruncnenne BepostHocTel. [Ipukinanusie
3anauu. [IpencraBienue yncioBbix AaHHbIX. [IpuKnanHblie 3a1a4u.

I'EOMETPUA
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX HpsMBIX B HpocTpaHcTBe. [lapamnensHocTs NpsAMON U
mockoctu.  [lapamnensHOocTh  mmockocTed.  IlepneHIuMKynsspHOCT OPSIMOM M INIOCKOCTH.
[lepneHuKynAp U HaKJIOHHAs. YTOJI MEKIY NPSAMOM U IJIOCKOCTBIO. [IByrpaHHbIi yroil. Yroa Mexny
wiockocTsMU.  llepneHAMKyIspHOCT ABYX IUIOCKOCcTe. ['eomerpuueckue npeoOpazoBaHus
IIPOCTPAHCTBA: NApAJUICIbHBIA IIEPEHOC, CUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH. llapamnensHoe
npoektupoBanue. [lnomane oproronanbHoil npoekiuu. M300paxeHne npocTpaHCTBEHHBIX PUTYP.

MHoOrorpaHHUKH

Bepmmnbl, pebpa, rpanu MHororpaHHuka. PasBeprka. MHororpanHble yribl. Beimykibie
MHororpanHuku. Teopema Oinepa. [Ipusma. [Ipsmas n HaxionHas mpusma. IIpaBuiibHas npusma.
[Mapannenenunen. Ky0.12 Ilupamupa. IlpaBunpHas nupamuaa. YceueHHas nupamuja. TeTpasip.
Cummerpun B KyOe, B mapaienenumnene, B npusmMe u nupamuge. CeueHus KyOa, MpHU3MBI U
nupamunbl. [lpencraBieHre o NpaBUIbHBIX MHOTOTpaHHUKax (TeTpasape, KyOe, OKTa’ape,
J0AeKa’Jpe U UKOCcadIpe).

TeJia ¥ MOBEPXHOCTH BpALLlEHUS

[winuaap u KoHyc. YcedeHHBIH KOoHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTh, 00-
pasyromias, pa3BepTrka. OceBble CeUeHMsI U CeueHus, MapaienbHble ocHoBaHuio. [llap u cdepa, ux
ceueHus. KacarenbHast m10cKocTh K cdepe.

HN3mepenus B reomeTpum

O6veM u ero wusMmepenue. HMHurerpanpHas ¢opmyna obvema. Dopmynsl oObema Kyoa,
MPSIMOYTOJIBHOTO Tapaljiesienumesa, Npu3Mbl, nHapa. GopMynbl o0beMa MUpaMHIIbl U KOHYCA.
®opmyIibl IIIOLIAIM TOBEPXHOCTEN LMIIMHAPA U KoHyca. PopMynel oObeMa Iapa U miouaam chepsl.
[TogoOue Ten. OTHOIEHUS IO TOBEPXHOCTEN U 00HEMOB MTOJO0HBIX TEJ.

Koopaunatel 1 BeKTOpHI

[IpssmoyronpHas (AexkapToBa) CHCTeMa KOOPJAWHAT B MpocTpaHCcTBe. DopMmyna pacCTOSHHS
MEXy ABYMSl TOUKaMH. Y paBHEHHs c(epbl, IIIOCKOCTU U MPSIMOH.

BekTopsl. Monyne Bektopa. PaBeHCTBO BeKTOpOB. Cll0KEHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA
Ha yucio. Pa3nojkeHue BEKTOpa MO HANpaBiICHUSAM. YTOJ MEXAy IByMs BekTopamu. IIpoexums
BeKTOpa Ha ocb. KoopauHats! BekTopa. CkansipHOE IPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.
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IlpakTuyeckne 3aHATHA I[IpU3HaK¥ B3aMMHOIO pPacHOJIOKEHUS IMPSAMBIX. YIOI MEKIY
npsMbIMA. B3auMHOE pacnosiokeHue MpsMBIX M IUIOCKOCTed. lleprneHauKynsp ¥ HakIOHHAs K
IJIOCKOCTH. YTOJI MEXAY MIPSIMOUM U IUIOCKOCTBIO. Teopembl 0 B3aMMHOM DPACIOJIOKEHUM NPSIMON U
mwiockoctd. Teopema o Tpex mnepneHaukyisapax. llpusHaku W CBOWMCTBAa IapajICNBHBIX U
NEPIEHIUKYJIAPHBIX IUIOCKOCTEH. PaccTosiHMe OT TOYKM 10 IUIOCKOCTH, OT INPSAMOM /10 MJIOCKOCTH,
paccTosiHuE MEXAY IIOCKOCTSAMH, MEXAY CKPEUIMBAIOLIMMMCS IPSIMBIMHU, MEXIY IPOU3BOJIbHBIMU
¢urypamu B npocrtpanctse. [lapamnenbHoe IpOeKTHPOBAHUE U €ro CBOWCTBa. Teopema o Iuiomiagu
OpPTOrOHAJILHOW MPOEKLMH MHOTOYTrOJIbHHMKA. B3auMHOe pacnosoxeHue MPOCTPAaHCTBEHHBIX (QUIYD.
Paznuunble BuAbl MHOrOrpaHHukoB. Mx wuszoOpaxenus. CedeHus, pa3BepTKM MHOIOTPAHHHUKOB.
[Inomanpe mnoBepxHocTH. Bunpl cummerpuil B mnpoctpaHcTBe. CuMmMMeTpus Tea BpallleHus U
MHOTOTPaHHUKOB. Brraucnenue miomnaaei u oobemoB. Bektoprl. JleiicTBus ¢ BekTopamu. JlekapToBa
cucTeMa KOOpAWHAT B TPOCTPAHCTBE. YPAaBHEHHE OKPYXKHOCTH, CQepsl, IMIOCKOCTH. PaccrosHue
MEXNy TOYKaMu. J[eHCTBUSA C BEKTOpaMH, 3aJaHHBIMH KoopAuHaramu. CKalsIpHOE NpPOU3BENCHHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHME TMPAMOM H IUIOCKOCTH. Fcnosnb3oBaHuME BEKTOPOB MpHU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUHU.

TEMBI UCCJIIEJOBATEJIBCKUX U PEOEPATUBHBIX PABOT

* HenpepbiBHBIE 1p0OOH.

* [IpuMeHeHe CI0KHBIX IPOLEHTOB B SKOHOMHUYECKUX pacyeTax.

* [TapannenbHOE IPOEKTUPOBAHNUE.

* CpeHue 3Ha4€HUs U UX IPUMEHEHHUE B CTATUCTHUKE.

* BexTopHOE 3a1aHuE NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

* CJ10)KEHHE TAPMOHMUYECKUX KOJICOaHUH.

* ['padnueckoe penieHre ypaBHEHUN U HEPABEHCTB.

* [IpaBusibHbBIE U MOTYIPABUIbHBIE MHOTOI'PAaHHUKH.

» Konnueckue ceueHus ¥ MX NIPUMEHEHUE B TEXHUKE.

* [lonsarue nuddepennuana u ero NPUIOKEHUSI.

» CxeMbl IOBTOPHBIX UCHIBITaHUN bepHymn.

* lcciienoBanne ypaBHEHUN U HEPABEHCTB € IIapaMETPOM.
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6. TEMATUYECKOE IINTAHUPOBAHUE
yueOHoi qrucuunanabl MATEMATHUKA
6..1. O6bem yueOHOI TUCHMIJIMHBI U BUABI y4eOHOI padoThl

Bup yuedHoii padoTbl Konuuecmeo
uacos
MaxkcuMaJjibHasi ydeOHast Harpy3Ka (Bcero) 351
Oo0s13aTesIbHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
CamocrosiTesibHasi paboTa CTYIEHTOB (Bcero) 117

Hrorosas arrectaums B popme 3K3aMeHa
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HaunmenoBaHue pa3ieioB Copneprxxanue yueOHOro MaTepuaJa, JadopaTopHblie padoThl M NPAKTHYECKHE 3AHATHS, O0be | Ypose
U TeM caMocCTosiTeJIbHAs padoTa CTy/1eHTOB M Hb
YacoB | OCBOCH
usi
1 2 3 4
I kypc, 1 cemecTp
BBenenue. Conep:kanue yuyeOHOIro MaTepuaJa: 2
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJOTHIX U MPAKTHYECKON JEATEIIbHOCTH. 1
Ienu u 3aaun U3ydeHHs] MaTeMaTUKU IpH ocBoeHnH crienuanbHocteit CI10
PA3JIEJ 1. AJITEBPA 38
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJia 10
Pa3ButHne nonsiTus o 1. [{esbie 1 pauOHAJIBHBIEC YHCIIA. 1,2
ancie 2. | JleiicTBUTEIBHEIE YUCTIA
3. | Ilpubnmkennbie BeanciaeHus. [IpubimmkeHHOe 3HaYeHNE BETUYMHBI U TOTPENTHOCTH MPUOIIMKCHHIA. 1,2
4. | KomruiekcHbIe Ynciia U apuMeTHIecKue onepanny HaJg HUMU. KOMIUIEKCHBIE Yncia U KOOpIUHATHAS 1,2
MJIOCKOCTb.
5. | [IpakTuueckoe 3aHATHE: 2,3
Apudmerndeckne ACUCTBUS HAX YHCIAMH, HAXOXICHWE NPUOIMKCHHBIX 3HAUYEHUH BEIMYUH U
MOTPENIHOCTEN BHIUMCICHHH (a0COTIOTHON M OTHOCUTEIHHOM), CPAaBHEHUE YHCIIOBBIX BBIPAKEHUI
CamocrosiTesibHas padoTa CTY/1€HTOB: 8
CucremaTtnueckass mpopaboTKa KOHCIIEKTOB 3aHSATHH, y4eOHOI nuTepaTypbl, BBHIMOJTHEHHE MPAKTUYECKUX
3agaanid. [ToAroTOBKa BBICTYIJICHHH TIO 3aJlaHHBIM TeMaM, JIOKJIaIoB, pedeparoB, dcce, WHANBHIYATBHOTO
MPOEKTa C UCTIOIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUHN U JIp.
TemaTuka BHeay1uTOPHOIi paGoThl (pedepaToB (10KJIAA0B), HCCIIEA0BATEIbCKUX IIPOEKTOB):
HenpepbiBHBIE 1pOOH.
Tema 1.2. Conep:xkanue y4e0HOr0 MaTepuaja; 28
KopHuu, crenenn n 1. | KopHu HaTypaibHOM CTENEHH U3 YKClia M MX CBOIMCTBA 1,2
Jorapugmbl 2. | IIpakTrdeckoe 3aHsITHE: 2,3
Beruricienue u cpaBHeHne KOpHEH. BbInoiHeHne pacy€ToB ¢ paIuKaJIaMH.
3. | CrereHb ¢ parioHATLHBIM TTOKA3aTeNIeM, X CBOMCTBA 1.2
4, [IpakTyeckoe 3aHsTHE: 2,3
Pemenre nppanmoHanbHbIX ypaBHeHMHA. HaxokieHne 3Ha4eHM CTeNeHel ¢ palMOHAIBHBIMU MTOKA3aATEISIMU.
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CpaBHeHHE CTENEHEN.

5. Crene”b ¢ ASHCTBUTENBHELIM ITOKa3zareneM. CBOICTBA CTEIEHH C NEHCTBUTEILHBIM [TOKA3aTEIEM. 1,2
6. | [IpakTudeckoe 3aHsTHE: 2,3
[TpeoOpazoBaHusi BbIPaXKEHHIA, COJIEPIKAILMX CTETICHH.
7. | IIpakTudeckoe 3aHsTHE: 2,3
Penienue nokazaresbHbIX YpaBHEHHI.
8. | IIpakTudeckoe 3aHsTHE: 2,3
Periienyie npukIiaTHBIX 33/1a4 CO CIOKHBIMHU IPOIICHTAMHU.
9. | Jlorapudwm. Jlorapudm urcna. OcHoBHOE TorapumMudeckoe ToxecTB0. CBOKCTBA JIOTapU(MOB. 1,2
10. | IpakTudeckoe 3aHsTHE: 2,3
Haxoxxaenue 3Hauenuit joraprugma 1o npor3BoJIbHOMY OCHOBAHHIO.
11 | ITpakTHYecKOe 3aHATHE: 2,3
Jecsatnunble u HaTypaibHble Jorapudmel. Popmyna mepexona K HOBOMY OCHOBAHHIO. BblumcieHue u
CpaBHEHHE JIOrapr(pMoB.
12. | IlpakTudecKoe 3aHsTHE: 2,3
[peoOpaszoBanus anreOpandecKux BopaxkeHuit. JloraprMupoBaHie 1 NOTSHIIMPOBAHNE BBIPAYKEHHIA.
Tema 1.3. 13. | [IpakTuyeckoe 3aHsTHE: 2,3
IIpeoGpa3oBanue Pemienne norapupmmyeckux ypaBHEHHUH.
ajnredOpanmyecKkux
BbIPAKEHH I
14. | KontposasHas padora «KopHu, crenenu u jorapugpmbn
CamocrosiTesibHast paboTa CTy1€HTOB: 10
CucremaTtnueckass mpopaboTKa KOHCIIEKTOB 3aHSATHH, y4eOHOI nuTepaTypbl, BBHIMOJTHEHHE MPAKTUYECKUX
3agaanid. [loAroToBKa BBICTYIUICHH TO 33/JlaHHBIM Te€MaM, JOKJIaIoB, pedeparoB, scce, WHANBHIYATHHOTO
MPOEKTa C UCTIOIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUHN U JIp.
TemaTuka BHeayIuTOPHOIi padoThl (pedepaToB (10KJIAA0B), HCCIEA0BATEILCKUX IIPOEKTOB):
[TpumeHeHHe CIIOKHBIX MPOIIEHTOB B SKOHOMUYECKUX pacueTax.
PA3JIEJI 2. I'EOMETPUS 20
Tema 2.1 Copnep:xanue y4eOHOro MaTepuaJia:
IIpsimble 1 uIockocTu B | 1. | B3aumHoe pacmonokeHue qByX MpsIMBIX B POCTPAHCTBE 1
NMPOCTPAHCTBE 2. | IpakTrdeckoe 3aHsITHE: 2,3
( HAayaJ10) [Tpu3HaKy B3aMMHOTO PACTIONOXKEHUSI TIPSIMBIX...
3. | NapamtenbHOCTB IPSIMOM | IIIOCKOCTH. [lapayuteTbHOCTh ITOCKOCTEH 1,2
4, | TIpakTUYeCcKoe 3aHATHE: 2,3

IIpr3HaKy 1 CBOMCTBA MAapaJUIENbHBIX IIOCKOCTEN
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5. | IlepnenaukynsipHOCTB PsIMOM U TUIOCKOCTH. [leprieHaMKyIsip ¥ HAKIIOHHBIE

1,2

6. [IpakTryeckoe 3aHsTHE: 2,3
Yron Mexty IpsIMO U ITIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIiOIOKEHUH IPSIMOU U INIOCKOCTBIO. Teopema o
TpexX NepHeHUKYIIsIpax
7. | [AByrpanHblii yroi. Yroa Mexy IockocTsiMuU. IleprieHauKymnsipHOCTb JBYX INIOCKOCTEN, MPU3HAKYU U CBOICTBA. 1,2
8. [IpakTryeckoe 3aHsTHE: 2,3
PaccrostHue ot TOUKH 10 TUIOCKOCTH, OT MPSMO /10 IFIOCKOCTH, PACCTOSIHUE MEKITY
IJIOCKOCTSIMHU, MEKTy CKPELLMBAIOIIMMUCS IPSIMBIMU, MEKTY ITPOU3BOJIBHBIMU (DUI'YPaAMHU.
9. | IIpakTrdeckoe 3aHsITHE: 2,3
['eomerpuueckue npeodpazoBaHUs MPOCTPAHCTBA: MApaUIEIbHbIM IEPEHOC, CUMMETPUS OTHOCUTEIBHO
mockoct. [lapamensHoe npoektupoBanue. [lmomaas OpPTOrOHATBHOW NPOEKLIMM MHOTOYTOJIBHUKA.
M300pakeHre NpOCTPaHCTBEHHBIX (QUTYD.
10. | KontpoabHas pagora «IIpsiMble H MJIOCKOCTH B IPOCTPAHCTBE»
CamocrosiTesibHast paboTa CTy1€HTOB: 12 2,3
Cuctematnyeckass npopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH JUTepaTyphl, BBINOJIHEHUE NPAKTHUYECKUX
3aganuid. [loAroToBKa BBICTYIUICHHW 1O 33JaHHBIM TeMaM, AOKJIaIoB, pedeparoB, scce, MHIMBUIYATHLHOTO
IIPOEKTa C UCIOJIb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTHH U JIp.
TemaTuka BHeay uTOPHOIi padoThl (pedepaToB (10KJIAN0B), HCCIIEA0BATEIbCKUX IIPOEKTOB):
[TapajutenbHOE MPOEKTUPOBAHUE.
PA3JIEJI 3. KOMBUHATOPUKA 12
Tema 3.1. Copnep:xkanue y4eOHOIo MaTepuania:
DJIeMeHTbI 1. | Ucropus pazButhsi KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEN M CTATHCTUKM M MX POJIb B PasiMYHBIX cepax 1
KOMOUHATOPHKH YeJIOBEYECKOM KU3HEIeATeNIbHOCTH. OCHOBHBIE MOHSTHSI KOMOMHATOPUKH. [IpaBuia KOMOMHATOPHKY.
2. | INpakTHyecKoe 3aHsTHE: 2,3
Perienne KOMOMHATOPHBIX 33/1a4 Ha epeOOp BApHAHTOB M 10 NPABIITY YMHOMKEHHSI.
3. | IIpakTrdeckoe 3aHsITHE: 2,3
ITepecranoBku. Pazmenenus. Coueranus U MX CBOMCTBA.
4. | bunomuansHas popmyna Hetorona. CBolicTBa OMHOMHAIBHBIX KO3 duimenToB. Tpeyroabhuk Ilackans 1,2
5. | INpakTHUecKoe 3aHATHE: 2,3
bunom Hetorona. Tpeyronsauk [Tackanst. [Ipukinagsele 3aqa4u.
6. | KontpoJibHasi padora «JjieMeHThbl KOMOMHATOPUKID)
CamocrosiTesibHast padoTa CTyICHTOB: 4 3
CucremaTtnueckass nmpopabOTKa KOHCIIEKTOB 3aHATHI, y4eOHOIl JUTepaTypbl, BBINOJIHEHHE MNPAKTUYECKUX
3aJaHuH.
PA3JIEJI 4. I'EOMETPUA 16

15



Tema 4.1. Koopannartsl n

Conep:xanue y4eOHOTO MaTepHasia;

BEKTOPbI 1. | IIpsmoyrosbHas (1eKkapToBa) cHCTeMa KOOPUHAT B [IPOCTPAHCTBE. 1
2. | IlonsTue BekTOpa B pocTtpancTBe. Momyis BeKTopa. PaBeHCTBO BeKTOpOB. CII0XKEHHE 1 BEIYUTAHUE BEKTOPOB. 1,2
YMHOKeHHe BekTopa Ha uucio. Dopmyna pacCTOSIHUS MEXKIY ABYMsl TOUKaMHU. YPaBHEHHE OKPYXKHOCTH,
cepsl..
3. [IpakTryeckoe 3aHsTHE: 2,3
Bekropel. /leiicTBuUs ¢ BEKTOpaMH.
4. | PaznokeHne BeKTOpa IO HampaBiIeHUSM. YTOJI MEXIy AByMsl BekTopamu. [Ipoekimis BekTOopa Ha OCh. 1,2
KoopmHats! BeKTOpa.
5. | CxangpHoe npousBeieHue BeKTOpoB. CBONCTBA CKAJISIPHOTO TPOU3BE/ICHHSL. 1,2
6. [IpakTryeckoe 3aHATHE: 1,2
CkansipHOe Ipou3BeIeHNe B KooprHarax. BekTopHoe ypaBHEeHHe NpsIMOM U TNIOCKOCTH
7. | cnonb3oBaHue KOOPAMHAT U BEKTOPOB MIPH PEIICHUN MAaTeMaTUYECKUX U MPHUKJIAIHBIX 3a]a4. 1,2
8. | Kontposbhasi padora «KoopamHaThl M BEKTOPHD 2,3
CamocrosiTesibHasA padoTa CTY/A€HTOB: 2.3
CucremaTnueckas npopadoTKa KOHCIIEKTOB 3aHSATHI, Y4eOHOH JMTepaTypbl, BBINOJIHEHHE MPAKTUYECKUX
3ananuii. [loAroToBka BHICTYIUIEHUN TO 3aJaHHBIM TeMaM, JOKIAJ0B, pedepaToB, 3cce, HHIAUBHUIYATbLHOTO
IIPOEKTa C UCMOIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUI U JIp.
TemaTnka BHeayIuTOpPHOH padoThl (pedepaToB (T0K/IAA0B), HCCIEI0BATEIHLCKUX IPOCKTOB):
BekTopHoe 3a1aH1e NpsIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
PA3JIEJI 5. OCHOBBI TPUTOHOMETPUH (HAYAJIO) 30
Tema 5.1. Coneprxanue y4eOHOT0 MaTepuaia: 14
OcHOBHbIE OHATHA 1. | Pagnannas mepa yria. BpariarensHoe BKeHHeE. 1,2
2. | INpakTHyecKoe 3aHsTHE: 2,3
PamaHHbII METOT M3MEPEHUS YIVIOB BPALLICHHUS U CBA3b C IPalyCHOM MEPOI.
3. | Onpenenenre cuHyca, KOCHHYCa, TAHTCHCA M KOTAHTEHCA yIyla. 3HAKW CHHYCA, KOCUHYyca U TaHreHca. CHHYC, 1,2
KOCHHYC Y TAHT€HC YITIOB 0L ¥ — (..
Tema 5.2. 4. | TlpakTHdecKoe 3aHsITHE: 2,3
OcHoBHbBIE Tpuronomerprueckue ToxaecTsa. Gopmyiel croxenns. CHHYC, KOCMHYC U TaHI'€HC IBOMHOTO yriia. DopMyibl
TPUTOHOMETPHYECKHE TMIOJIOBUHHOT'O YIJIA..
TOXKIECTBA 5. [IpakTyeckoe 3aHsTHE: 2,3
DopMyIIbI IPHUBEICHNSI.
6. [IpakTyeckoe 3aHsTHE: 2,3
CyMMa 1 pa3HOCTb CHHYCOB, KOCHHYCOB
Tema 5.3. 7. | IlpakTrdeckoe 3aHsTHE: 2,3
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IIpeoOpa3oBanus [peoOpazoBaHust TPUTOHOMETPUUECKHX BBIPYKEHHIA: IPE0Opa30BaHMsl CyMMbI TPHTOHOMETPUYECKUX (PYHKIIMIA
NpoCTeHmux HPOM3BEICHHE, IPeoOpa30BaHUE MIPOU3BEICHHS TPUTOHOMETPUYECKUX (DYHKIHMI B CYMMY.
TPUTOHOMETPHYECKUX
BbIPasKeHN I
CamocTosiTe1bHAsi padoTa CTY1EHTOB: 2 3
Cucrtematnueckass npopabOTKa KOHCIEKTOB 3aHATHH, ydyeOHOH JIMTepaTypbl, BBINOJHEHHE HPAKTUYECKUX
3a/1aHUM.
Hroro 3a 1cemectp 102
1 Kypc, 2 cemecTp
Pazpnen S. OCHOBbBI TPUTOHOMETPUU
([MPOAOJI’KEHUE)
Tema 5.4. Conepaxanue y4e0HOIo MaTepuasia: 16
Tpuronomerpuyeckue 1. | ApkcuHyc, apKKOCHHYC, apKTaHI'€HCa M apKKOTaHIeHCa 4Yucia 1.2
ypaBHeHHUsI M HepaBeHcTBa | 2. | [IpakTudeckoe 3aHATHE: 1.2
Pemenne nmprMepoB Ha BEIMUCIICHHE apKCHHYCA, APKKOCHHYCA, ADKTAHT€HCA M QPKKOTAHT€HCa YHClIa
3. | Ilpocreiinme TpuroHoMerpuyeckue ypaBHeHHs. OCHOBHbIE IPHEMBbI pELICHUS] 2.3
4. | IlpakTudeckoe 3aHATHE: 1.2
PelieHue TpUroHOMETPHYECKUX YpaBHEHUH (CrIoco0 BBEICHHUSI HOBBIX IIEPEMEHHBIX)
5. | [IpakTuueckoe 3ansTHe: 2.3
PelieHne TpUroHOMETPHYECKUX YPaBHEHUH (OHOPO/IHBIE YPaBHEHUs!)
6. | IlpakTuueckoe 3aHsTHE: 2.3
PelieHne TpUroHOMETPHYECKUX YPaBHEHHUH (C MpUMeHeHHeM (opMyJl TPUTOHOMETPUH)
7. | IlpakTuueckoe 3aHsTHE 2.3
IIpocreiiime TpUroHoMeTpuieckre HepaBeHCTBA. OCHOBHbIE PUEMBI X PEILICHHUSI.
8. | KontpoJasnas padora no pasneny «OcHOBbI TPHTOHOMETPHID) 1.2
CamocrosiTesibHas padoTa CTY/A€HTOB: 18 2.3
Cucrtematnueckass npopabOTKa KOHCIEKTOB 3aHATUH, Y4eOHOH JIMTepaTypbl, BbINOJIHEHUE
npakTHuueckux 3amanuii. [1oaroToBka BBICTYIUICHHH IO 3a/IaHHBIM TeMaM, JOKJIaa0B, pedeparos, cce,
WH/IMBUIyaJIbHOTO MTPOEKTa C UCTOIb30BaHNEM HUH(OPMAIIMOHHBIX TEXHOJIOTHH U JIp.
TemaTuka BHeayAuTOpPHO# padoThl (pedepaToB (I0K/IAA0B), HCCIIEI0BATEIHLCKUX IIPOECKTOB):
I"paduueckoe pelieHre ypaBHEHHH 1 HEpPaBEHCTB
PA3EJI 6. ®YHKIIVMHU, UX CBOMCTBA U TPA®HUKH 18
Tema 6.1. Conepaxanue y4eOHOT0 MaTepuasia:
DOyHKUMH. 1. \ [Tonsitne Qynkuyu. 3amanve Qynkimmn. OyHkipoHambHble 0003HaYeHHs. OOnacTh omnpenesieHus U 1
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MHOeCTBO 3HaueHUH. [ paduk Gpynkimm. CrocoObl 3ananust. Kiacchl GyHKIMM.

Tema 6.2. 2. | CpoiictBa (DYHKIMU: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHWYEHHOCTb, MEPUOAUYHOCTD. 1,2
CpoiicTBa QyHKIUM. [TpomexxyTky Bo3pacTaHus M YObIBaHHS, HaHOOJbIIEE W HAUMEHBIIEE 3HAYCHHUS, TOUKH SKCTPEMyMa.
['padrueckast MHTEpIIpEeTALUS
3 [pakTiueckoe 3aHsTHE: 1,2
Hccnenosanune ¢ynkipy. CBOWCTBA IMHEHHON, KBAJIPATHYHOM, KYCOUYHO-TMHEHHON U IPOOHO-TTMHEHHOM
byaxkimii. Apupmernueckue omnepauuu Haja QyHKuusMu. CroxHas QyHKOUS (KOMITO3UIHS).
HenpepbIBHbIE 1 NEPUOAMYECKUE (PYHKIIUH.
4, [pakTiueckoe 3aHsTHE: 2,3
CaoiicTBa 1 rpauku cHHYca, KOCUHYCa, TAHI'€HCA ¥ KOTAHTeHCa
Tema 6.3. o. Oo6patubie (yHkmmu. OONacTh OMpeieNicHus] M 00JlacTh 3HaueHW oOpatHoW (yHkimm. [paduk 1.2
OopartHblie pyHKIHT 00paTHOI (PyHKIHH.
6. | IlpakTrdeckoe 3aHsTHE: 2.3
OOpatHble TpuroHomerpuieckue (yHkimu. IlpeoOpasoBanus Tpaduka (yHkiwm. ['apMoHMYecKue
koneOanus. [IpukiaHble 3a1a4u
Tema 6.2.CTenennbie, Coneprxanue y4eOHOT0 MaTepuasia:
nokasareJibHbIE, 7. | Onpenenenue (HyHKIMIL, CBOICTBA U rpauKH. 1,2
JorapupmMuyeckne u 8. [pakTueckoe 3aHsTHE: 2.3
TPUTOHOMeETPHYeCKHUe [TpeobpazoBanust rpadukoB. [lapannenbHblil IEPEHOC, CUMMETPUST OTHOCUTENBHO OCe KOOPIMHAT U
byHkuun CHUMMETpHsI OTHOCUTEIIFHO Hayajla KOOPIMHAT, CHMMETPUSI OTHOCUTEBHO MPSIMOM Y = X, pacTshKeHHE U
C/KaTue BJIOJIb OCEH KOOpAWUHAT
9. | KontpoJbHasi padora no pa3ieny «@yHKINHU, HX CBOICTBA H rpaduKmn» 2,3
CamocrosiTesibHas padoTa CTyJCHTOB: 2,3
Cucremarnyeckass TpopabOTKa KOHCIIEKTOB 3aHATUH, YYeOHOH IJIMTepaTypbl, BBITOJTHEHUE
MPaKTUYEeCKUX 3aJaHui. [IoroToBKa BRICTYIUIEHUH MO 33JaHHBIM TeMaM, JI0KJIaJ 0B, pedepaToB, cce,
WH/IMBUYyAILHOTO MTPOEKTA C UCTIONH30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOTHHA U JIp.
TemaTnka BHeay uTOpHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEA0BATEIbCKUAX IIPOCKTOB):
CrnosxeHre rapMOHUYECKHX KOJIeOaHi
ITEOMETPHUSA
Paznea 7. MHOTrOrpaHHHUKH M KpPYyIJble Teaa 26
Tema 7.1. Copaep:xanue y4eOHOro MaTepuaJia:
MHoOrorpaHHUKHU 1. | Ilonsrue MHororpannuka. Pazseptka. MHOrorpansslie yribl. Beimykibie MHOTOrpaHHUKH. Teopema 1
Ditnepa.
2. | Ilpusma. Ilpsimast v HakinoHHas npu3ma. IlpaBunbHas npusma Ilapannenenunen. Kyo. 1,2
3. | Ilupamuna. [IpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasp. 1,2
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4. | IlpakThdecKoe 3aHATHE:
Cummerpun B kyOe, B napamienenunene. Cummerpun B npusme u nupamuje. Cedenus kyoa.
Ceyenns ITPHU3MBL. Ceyenus IpaMu bl

1,2

5. | llonsitne mnpaBWILHOrO MHOrorpaHHMKa CHMMETpUsT B TPOCTpaHCTBE. Pa3BepTka mpaBHIBHBIX 2,3
MHOT'OTPaHHUKOB
Tema 7.2 Cojep:xanue y4eOHOT0 MaTepuasia:
Tesia n moBepxHocTH 6. | Hwmnap. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyromias, pazBeptka. OceBble ceueHHs U 1.2
BpallleHHs CEYCHUsI, TapaJuIeIbHbIe OCHOBaHUIO. [ 110111a /11 MOBEpXHOCTH IUJIMHIpA.
7. | Konyc. OcHoBanue, BbICOTa, OOKOBas TOBEPXHOCTh, OOpasyromias, pa3Beprka. OceBble CEUCHHS H 1,2
CEYCHUsI, TapaJuIeIbHbIe OCHOBaHUIO. [ 11011a i MOBepXHOCTH KOHYCA. Y CEUCHHBII KOHYC.
8. | llap u cdepa, nx ceuenus. BzanmHoe pacronokeHue cepbl U TIoCKocTH. KacarempHas mIoCKOCTh K 1.2
cepe.
9. [IpakTHyeckoe 3aHATHE: 2,3
I[TpriMeHeHre CBOMCTB CHMMETPHH NPH PEIICHNH 33/1a4 Ha TeJla BPAIICH!s], KOMOMHAIIMIO TEJL.
Tema 7.3. Usmepenus B | Cogep:kanue yueOHOI0 MaTepuasia:
reoMeTpuu 10 | O6bem u ero wm3mepenuwe. MHTerpanpHas ¢opmyna obvema. Dopmynsl oObema Kyoa, 1,2
PSIMOYTOJIBHOTO MapaJuIeIICIUIIe/Ia, PU3MBI U IFIMHIPA.
11 | ®opmynsl o0beMa nupamu bl U KoHyca. O0BbeM mapa u miomazs chepsbl 1,2
12. | IlpakTudeckoe 3aHsTHE: 2,3
[Togo6ue Ten. OTHOIIEHUS TIJIOMIAIEH TOBEPXHOCTEN M 00BEMOB MTOTOOHBIX TN
13. | KontpoasHasi padota no paznesry < VMIHOrOrpaHHHKH H KPYTJIble Teaa»
CamocrosiTesibHast padoTa CTyJCHTOB: 16 2,3
Cucrtemarudeckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, ydeOHOM TUTEpaTyphl, BBIOJHEHUE MPAKTHYECKIX
3aganuid. [loaroroBka BBICTYIUICHMH 1O 3aJaHHBIM  TeMaM, JIOKJIaJoB, pedepaToB, 3cce,
WH/IMBUYyAILHOTO MTPOEKTA C UCTIOIH30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOTHHA U JIp.
TemaTuka BHeay uTOPHOIi padoThl (pedepaToB (10KJIAA0B), HCCIEA0BATEILCKUX IIPOEKTOB):
I[paBusnbHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH.
Konmdeckue ceueHns ¥ MX IPUMEHEHHS] B TEXHUKE
Paznean 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 24
Tema 8.1. Conepxanue y4e0HOI0 MaTepuasia:
IMocaenoBaTeibHOCTH 1. | IlocnemoBatenmpHOCTH. CrOCOOBI 3alaHUS M CBOWCTBA YHCIIOBBIX ITOCIIEIOBATEIHLHOCTEH. 1,2
CymiecTBoBaHHe Tpezesia MOHOTOHHOM OrpaHMYEeHHOM mocienoBaTensHOCTH. CyMMupOBaHHE
IOCJIENOBATEIILHOCTEN
2. | TlpakTHyecKoe 3aHATHE: 2,3
[Tpenen YncIOBOM NOCIEIOBATEIHPHOCTH. BECKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKAs POTPECCHSI U
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ee cymMMa

Tema 8.2. IIpousBoanasi 3 [Tonsitre o mpou3BoHON (QYHKIIMH, €€ reoMeTpruUecKuil 1 Gpuandeckuii cmpici. OCHOBHBIE MTpaBHIIa 1
b depenimpoBanst. [Ipon3BoiHast 311eMeHTapHBIX (DYHKIHIA.
4, [IpakTryeckoe 3aHsTHE: 2,3
Beruncienue npon3BoaHOM
5. | YpaBHeHUe KacaTeabHON K rpaduky GO yHKINH 1,2
6. [pakTudeckoe 3aHsTHE: 2,3
['eomeTpryeckuii CMbICI TPOU3BOIHOM
7. | IlpousBomHast cnoxHo Qynkimu. [AuddepennupoBanne oOpaTHONH (GYHKIMM M KOMITO3UIIMU 1,2
byHKIMHA
Tema 8.3. [Ipumenenue Conepaxanue y4e0HOIo MaTepuasia:
NPOU3BOIHOMH K 8. | Bo3pacranue u yObBaHue (QyHKIMH. DKCTpeMyMbl QyHKIMH. HeoOXomuMble U JOCTaTOYHBIE YCIOBUS 1,2
ucciae0BaHuI0 (yHKIMii IKCTpPEMyMa.
9. [pakTudeckoe 3aHsTHE: 2,3
[TpyMeHeHre MPOU3BOJHOM Ha HAXOXICHWE HauOonblllee W HauMEHblIee 3HauYeHUs (QYHKIMH,
HAXOXJICHHE SKCTPEMyMa.
10. | IlpakTudeckoe 3aHsTHE: 2
[pousBoaHast BTOPOro MOPSIIKa, BEITYKIOCTb M TOUKH repernda (pyHKIuM Y CTaHOBJICHHE CBSI3U CBOICTB
(YHKIMM 1 IPOM3BOTHOM MO X rpadukam
11. | IIpaxTiyeckoe 3aHsTHE: 2,3
HaxosxeHre CKopoCTH JuIsl ITpoliecca, 3alaHHOro GopMysoi U rpadukom
12. | KontpoasHas pagora « [IpousBoaHasi U ee IpuMeHEHH )
CamocrosiTesibHast paboTa CTy1eHTOB: 16
Cuctematnueckasi IpopaboTKa KOHCIIEKTOB 3aHATHUH, yueOHOM TUTepaTyphl, BBINOJIHEHUE TPAKTUYECKUX
3aJIaHHM.
Pa3nea 9. HuTerpan u ero npuMeHeHue 14
Tema 9.1. IlepBooOpasnas | Conep:kanue y4eOHOIo MaTepuania:
U HHTerpaJ 1. | IlepBooOpasnas. [IpaBusia HaxoxkeHHs TepBOOOPA3HbIX. 1,2
2. | TlpakTuyecKoe 3aHATHE: 2,3
Cas13b IepBO0Opa3HON 1 MPON3BOAHOM BhrdnciieHre nepBooopazHoil.
3. | Unterpan u ero Boruncnenne. Popmysna Herorona-JleiiOnua 2
4. | TIpaKkTHYecKOe 3aHATHE: 2,3
Beraucienne onpeiesieHHOro HHTerpaa.
5. | TpaKTuyecKoe 3aHATHE: 12

KpuBonuaeitHas Tpanenusi 1 HaxoXJIeHHe ee mioman. [IpumeHeHne onpeneneHHoro MHTerpaia Jjis
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HaXO0XKJICHU IUIOLA I KPUBOJIMHEHHON TPACLUK

6. [IpakTryeckoe 3aHsTHE: 2,3
[IprMeHeHne uHTerpasa B pu3MKe ¥ reoMeTprn
7. | KonrposbHasi pagora no pasjaeiy «IlepBoodpa3Hasi 1 MHTErpamn 2,3
CaMocTosiTe1bHAsi paboTa CTY1€HTOB: 6 2,3
Cucrtemarnueckas IpopaboTKa KOHCIEKTOB 3aHATHUH, yueOHOM JTUTEepaTyphl, BBINOJIHEHUE PAKTHUYECKUX
3amanuii. [loAroToBka BBICTYIUICHWM IO 3aJlaHHBIM  TeMaMm, JOKJIaIoB, pedeparoB, 3cce,
MH/AMBUYaJIbHOTO ITPOEKTA C UCIOJIb30BaHNEM UH(OPMALIMOHHBIX TEXHOJIOTHH U JIp.
TemaTnka BHeay uTOPHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIIEA0BATEIbCKUX IIPOEKTOB):
[TpumMeneHne nHTErpaia B MOeH MpohecCHu.
[Nonsitne muddepenHTmana v ero NprIoKeHNS
PA3EJI 10. 3JIEMEHTBI TEOPUS BEPOSITHOCTE U MATEMATUYECKON CTATUCTUKHA 12
Tema 10.1. d1emeHTHI Conepaxanue y4e0HOI0 MaTepuasia:
TeOPHUH BepPOSITHOCTEIA. 1. | Cnoyuaiiuple  coObrtus.  BepositHocts  coObitvs.  CiiokeHue — BeposTHOCTeH.  BepositHOCTh 1
IPOTHUBOIIOJIOYKHOTO COOBITHS. Y CIIOBHAsI BEPOSTHOCTb.
2. | He3aBucumsle coObitusi. @opmyna beprymmu. Citydaiinble BeTMUMHBL 3aKOH paclpeiesieHus CiaydaitHoN 1,2
BEJIMYMHBI.
3. [IpakTryeckoe 3aHATHE: 1,2
Beraucnenue BepositHocTel. [ [pukinaanele 3anaun
Tema 10.2. DnemeHnTbI Copnepskanue y4eOHOTo MaTepuania:
MaTeMaTH4YeCKOU 4. | IlpeacraBneHue NaHHBIX (TaONMIIbI, TUAarpaMMBbl, TpaduKH) 1,2
CTATHCTHKH 5. | BoiOopku 1 BEIOOpOYHOE pactipesierieHre. BriOopoUuHble XapaKTepHCTUKH. 1,2
6. [IpakTyeckoe 3aHsTHE: 2,3
IIpencrapnenye YncaoBbIX JaHHbIX. [IprKknanHble 3a1aun.
CamocrosiTesibHast padoTa CTyJCHTOB: 9
CucremaTnueckas mpopabOTKa KOHCIEKTOB 3aHATUH, y4eOHOM TUTEpaTyphl, BHIIOJHEHUE MPAKTUYECKUX
3ajanuid. [loaroroBka BBICTYIJIEHMH 10 3aJaHHBIM TeMmaM, JIOKJIaJgoB, pedepaToB, 3cce,
MHIUBUAYAIBHOTO IPOEKTa C UCTOIb30BaHNEM UH()OPMALIMOHHBIX TEXHOJIOTUH U JIp.
TemaTnka BHeay uTOPHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEAOBATEILCKUAX IIPOEKTOB):
(CxeMbl NOBTOPHBIX UCTIBITaHWN bepHymmm
PA3JIEJI 11. YPABHEHUS 1 HEPABEHCTBA 20
Temall.l. Coneprxanue yueOHOro MaTepuaia:
YpaBHeHHUs U CHCTEMBbI 1. | PaBHOCHJIBHOCTb YpaBHEHHI, HEPABEHCTB, CUCTEM. 1,2
ypaBHeHMii 2. | PaimioHanbHbIE, WppalMOHATIBHBIC, ITOKA3aTeNbHbIE M TPUTOHOMETpHYECKHWe ypaBHeHHs. (OCHOBHBIE 1,2
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IIPUEMBI UX PEILCHUS

3. [IpakTryeckoe 3aHsTHE: 2,3
Paznoxenne Ha wmHOXKHTenH. Crmoco0 rpynmupoBku. CokparieHne OOIero MHOXKUTENS. 3ameHa
HEU3BECTHOTO.
4, [pakTiueckoe 3aHsTHE: 2,3
Cucrembl ypaBaeHnid. Crioco6 nozcranoBku. Crioco0 crioxkenus. I 'padudeckuii MeTon
Tema 11.2. 5. | PaimonanbHble, MppalMOHAIbHbIE, MOKA3aTe/IbHbIE M TPUTOHOMETPUUYECKHE HEpPaBEHCTBA. (OCHOBHbIE 1,2
HepaBencrtBa MPUEMbI UX pelIeHHs
6. [pakTuueckoe 3aHsTHE: 2,3
PasnmiyHblie METOIbI pellieHNs] HEPaBEHCTB.
Tema 11.3. 7. [pakTiueckoe 3aHsTHE: 2,3
Hcnonb3oBanue CBOICTB Meton untepBanoB. M300paxeHne Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHHI
U rpaguKoB (PYHKIUH NpH Y HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU U UX CUCTEM
pemienuu ypaBHenuii u | 8. | IIpakTuueckoe 3aHATHE: 2,3
HEPABEHCTB [IpumMeHeHne MaTeMaTUYECKUX METOJOB JJIsi PEUIeHHs] COAEpKATENbHBIX 3a7ady U3 Pa3IUYHBIX
o0yacTell HayKu U PAKTUKU
Tema 11.4. 9. | [IpakTuueckoe 3aHsTHE: 2,3
IIpukjaagnbie 3a7a4u Wutepnperaiyist pe3ysbTara, y4€T peabHbIX OTpaHUYEHNAN
10. | KonTpoJbHasi pa6oTa nmo pasaesry «YpaBHeHHsI H HEPABEHCTBAY. 2,3
CamocrosiTesibHasA padoTa CTY/A€HTOB: 2.3

Cuctematnueckast popaboTKa KOHCIIEKTOB 3aHATHUH, yueOHOM TUTepaTyphbl, BBINOJIHEHUE TPAKTUYECKUX
3amannii. [logroroBka BBICTYIUICHMH 1O 3aJaHHBIM  TeMmaMm, JIOKJIaaoB, pedeparos, dcce,
MH/IMBUYAJIbHOTO MTPOEKTa C UCIOIb30BaHNEM HH()OPMAIIMOHHBIX TEXHOJIOTUI U Ap.

TemaTuka BHeay uTOPHOIi padoThl (pedepaToB (10KJIAA0B), HCCIIEA0BATEILCKUX IIPOEKTOB):
HccnenoBanue ypaBHEHNI M HEPABEHCTB € TAPOMEPaMU.

HroroBoe noBropenue no kypcy Maremaruka 2
Bcero 3a 2 cemectp 132
Hroro 3a | kype 234

Jl1s XapaKTepUCTUKU YPOBHS 00y4eHUsl y4eOHOro MaTepualla UCIOIb3YOTCS CIeayole 0003HaueHUs:
1 - o3HaKOMUTENBHBIN (Y3HABaHHE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 - peTpOTyKTHBHEIH (BBITOIHEHHUE ACATEIHHOCTH TI0 00pa3ily, MHCTPYKIIMH, METOIMIECKAM PEKOMEHIAIMSIM WM TI0/T PYKOBOJICTBOM

npenoaan aTeJ'ISI);

3 - HpOHYKTI/IBHI)IfI (HJ'IaHI/IPOBaHI/Ie N CaMOCTOATCIIbHOC BBITTOJIHCHUE ACATCIbHOCTH, PCUHICHUEC HpO6J’IeMHI)IX, CUTYAallTUOHHBIX SaﬂaHHﬁ).
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YYEBHOM JEATEJILHOCTUCTYJAEHTOB

Coaep:xanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/J0B Y4eOHOH /eSTeJIbHOCTH
CTYJAE€HTOB (HAa yPOBHE Y4eOHBbIX IelCTBHI)

BBenenue.

O3HaKOMJICHHE C POJIBI0 MAaTeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE,
WH(POPMAIIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOH ESTETbHOCTH.
O3HaKOMJICHHE C IEISIMM 1 33JJa4aMU U3YYCHHUS MaTeMaTHKU TIPH
ocBoeHuu crernuansHoctert CITO

AJITEBPA

Pa3zButHne nousarus
0 Yucie

Beimonnenue apudmernueckux JeMCTBUM Haj 4HMCIaMM, CcOYeTas
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxaenue npuOIMKeHHBIX 3HAYEHUH BEJIMYMH M IOrPEIIHOCTEH
BBIYHUCICHUM (a0COMIOTHOM M OTHOCHUTENIBHOM); CpPaBHEHUE YHMCIOBBIX
BBIPAYKCHU.

Haxoxnaenue ommOoKk B npeoOpa3oBaHUSIX U BBIYUCICHUSAX (OTHOCUTCS
KO BCEM IIyHKTaM IPOrPaMMBbl)

Kopuu, crenenu,
Jorapudmsi

O3HakoMJIEHHE C IOHSATHEM KOPHS N-il CTENEeHHU, CBOMCTBAMU PaJUKaIOB
Y [paBUJIaMU CPABHEHUS KOPHEH.

@opMynHpoBaHUE ONPEACICHHS KOPHS U CBOMCTB KOpHEH. Boruncienue
Y CPaBHEHUE KOPHEH, BBINIOJIHEHUE TPUKUIKH 3HAYECHUS] KOPHS.
[Ipeobpa3oBanue YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAIIUX
paIuKabl.

Boimonnenue pacueroB mo QopmynaMm, COAEpKAIIUM  PaTUKAIIbL,
OCYIIECTBJISII HEOOXOUMBIE ITOJICTAHOBKH M MPEe0Opa3oBaHUsI.
OrnpenenieHne paBHOCWIBHOCTH BBIPAXKEHUN € paaukanamu. PemieHue
HpPALUOHAIIBHBIX YPABHEHHUIA.

O3HakoOMJIEHUE C IOHATHEM CTEIIEHH C JEHCTBUTEIbHBIM ITOKA3aTEIIEM.
Haxosx/ienne 3HaueHH CTETIEHH, UCTIONB3YS TPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

3anuchiBaHWE KOpPHA N-W CTEMEHW B BUJIE CTENEHU C JAPOOHBIM
MoKasaresjaeM U Hao0OopoT.

@opMyIMpOBaHHE CBOMCTB CTeleHEH. BpluucieHnue cremneHen ¢
pallMOHAIBHBIM  IIOKA3aTEJEM, BBIIIOJIHEHHUE MPUKUIAKH 3HAYEHUS
CTEIIEHU, CPABHEHHUE CTEIICHEM.

[Ipeobpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPKEHUH, COAEpKAIINX
CTEIEeHU, TPUMEHSIS CBOMCTBA. PellleHre MoKa3aTeIbHbIX YPABHEHHI.
O3HakoMJIeHME C TPUMEHEHUEM KOPHEH M CTeNeHeld NP BBIYUCICHHUU
CpeOHUX, [JEJICHUM OTpe3Ka B «30J0TOM CE€UYeHUW». PemieHue
MPUKJIAJHBIX 3a7a4 Ha CIIOKHbBIE IIPOLICHTHI

IIpeoOpa3oBanue
aJredpanyeckKux
BbIPaKEeHHU

Brimonnenne mnpeoOpa3oBaHMil BBIPAKECHHWM, NpUMEHEHHE (Hopmyd,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JIorapu(MoB.
Onpenenenue o0MacTU JONYCTUMBIX 3HAYEHUH JIOrapupMUYECcKOro
BbIpakeHus. Pemenune norapuMuyeckux ypaBHEHUI.

OCHOBBI TPUTOHOMETPUH
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OcHoBHBIE W3y4yeHne painaHHOrO METOA U3MEPEHUS YIVIOB BpPAILEHUS U

TMOHATHSA UX CBS3U C TpagycHoON Mepoil. M300paskeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJIINYMHBI YIJIA C €T0 PACIOJIOKEHHUEM.
dopmynupoBaHHE ONPEAETICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUIS YTJI0B MTOBOPOTA U OCTPBIX YIVIOB MPSMOYIOJBHOIO TPEYrOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

OcHoBHBIE IIppuMeHEeHHE  OCHOBHBIX  TPUTOHOMETPUYECKHX  TOXKIECTB A

TPUITOHOMETpHYeC BBIUMCIICHUS 3HAUCHUHM TPUTOHOMETPUUYECKUX (PYHKLUH 110 OJHOM U3 HUX

KHE TOXKIAECCTBA

IIpeoOpa3oBanus
MPOCTEeHIINX
TPUTOHOMETpHYEC
KHX BbIpasKeHH I

W3yuenne OCHOBHBIX ()OPMYJT TPUTOHOMETPHUU: (OPMYIBI CIOKEHUS,
yIBOEHUS, MpeoOpa3oBaHUsI CyMMbl TPUTOHOMETPHYECKUX (GYHKIMI B
IIPOU3BEACHUE U IIPOU3BENEHUS B CyMMYy M IPUMEHEHUE IIpU
BBIYMCIICHUM  3HAYEHUs  TPUTOHOMETPUYECKOTO  BBIPAXKEHUS U
YIPOILEHUS €T0.

O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUM TOYEK HA €UHUYHOU
OKpPY>KHOCTHU Y IPUMEHEHHE UX JIJIS BBIBOJA POPMYJI IPUBEICHUS

IIpocreiimme Pemenne mo ¢opmynaMm M TPUTOHOMETPHUYECKOMY KPYTY HPOCTEHIINX
TPUTOHOMETpHYeC TPUTOHOMETPUYECKUX YPABHEHUM.
KHe YPAaBHEHUS U [Ipumenenne oOIMMX METOIOB pEUICHUs YpaBHEHWH (TPHBEICHHE K
HEPaBeHCTBA JIMHEWHOMY, KBAaJpaTHOMY, METOJ Pa3JIOKCHUS Ha MHOXXUTEIHU, 3aMEHBI
MIEPEMEHHOI) MIPU PELIEHUH TPUTOHOMETPUUYECKUX YPAaBHEHU.
YMeHue 0TMEYaTh Ha Kpyre peueHus IIPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, O3HaKOMIICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, N3ydeHnue onpeseneHnii apKCUHYyca, apKKOCHHYCa, apKTaHTeHca

APKTAHI'CHC YHCJIAa

gucia, GopMyIpoBaHUE WX, U300paKCHUE HA SIUHUYHON OKPYKHOCTH,
MIPUMEHEHUE TIPU PEIICHUU ypaBHEHUI

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

DyHKIHH. O3HakOMJIEHME C TOHATHUEM IIEPEMEHHOM, NPUMEPAMU 3aBHUCHMOCTEU
ITonsTue 0 MEXKy TIEpEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIeHHE C TOHSATHEM Trpaduka, onpeneleHue MPUHAIEKHOCTH
pyHKIHT Touku rpaduky QyHkuuu. OnpeneneHue mno ¢opmyie MpocTeniien
3aBUCUMOCTH, BHMJa ee rpaduka. Belpaxenue mno ¢opmysne omaHOH
nepeMeHHon uepe3 napyrue.O3HaAKOMJIEHHUE C OMpeeieHrueM (PYHKIUH,
(dbopMyIMpOBaHUE €TO.
Haxoxnaenue obnactu onpenenenus u o01acTi 3HaYeHUH pyHKINU
CaoiicTBa O3HakomiieHHEe ¢ TpuMepaMd (YHKLIHMOHAJIBHBIX 3aBUCUMOCTEH B
(pyHKumMn. peanbHBIX MPOLECCAX U3 CMEKHBIX JUCIUIUIMH.
I'papuueckasn O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXAEHUSIMH HEKOTOPBIX
HHTEpnperanus. CBOMCTB  JIMHEHHOM M  KBaJpaTUYHOM  (yHKUIUH, TpOBEICHHE
Ipumepsl UCCIIEIOBAaHUS JIMHEWHOW, KYCOYHO-TMHEWHOU, IpOOHO-TMHEHHON u
(pYHKIHOHAJIBHBIX KBajpaTUuHON (QyHKIUM, moctpoeHue ux rpadukos. [loctpoenue u
3aBHCHMOCTEH B yrenue rpadukoB ¢pyHkuuid. MccnenoBanue GpyHKIUM.
peajibHbIX CocraBnenue BUA0B (QYHKIIMI 1O JaHHOMY YCJIOBHIO, pellieHHE 3a1a49 Ha
npoueccax u JKCTPEMYM.
SIBJICHUAX Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu
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OopaTHbie WN3ydyenne moHATHA oOOpaTHON (yHKUMH, oOmOpeneneHue BUAA U

pyHKUIHT noctpoeHue rpaduka oOpaTHOM (YHKIMH, HaXOXAEHHE ee o00JacTu
ompeneneHuss U oosactu 3HadeHuil. [IpumeHeHne cBOMCTB PpyHKIUHATIPH
WCCIICIOBAaHUH YPAaBHEHH U PEIICHUH 3a/1a4 HA SKCTPEMYM.
O3HaKOMJICHHE C TOHSTUEM CIIOKHON (QYHKIIUU

Crenennsbie, Brruncnenue 3HaueHnii GyHKIUN 10 3HAYEHUIO apTyMEHTa.

noKa3arteJibHbIe, Omnpenenenue MOJNOXKEHUS] TOYKM Ha rpaduke MO ee KoopJAuHaTaMm U

JorapupmMuyecKkue HA00OPOT.

" Hcnonb3oBanue cBONUCTB GYHKIUHN U1 CpaBHEHUS 3HAYCHHM CTereHel u

TPUTOHOMeETpPHYeC J0rapuQmoB.

KHe QYHKIHMH. [Toctpoenue rpauKoB CTENEHHBIX U JTOTapUPMHUUECKUX PYHKIIHM.

Oo0paTtHble Pemienune nmokaszarenbHbIX U JTOrapu(MUUECKUX YPaBHEHHH U HEPABEHCTB

TPUTOHOMETpHUYeC 10 U3BECTHBIM AJIITOPUTMAM.

KHe PyHKIuH

O3HakoMJICHHE C TIOHSATHEM HEMPEPBHIBHOW MEPUOANYECKON (yHKINH,
(GopMyIMpOBaHUE CBOWCTB CHHYCa M KOCHHYCA, IIOCTPOCHHE UX
rpaduKoB.

O3HakoMJIEHHE C MOHATHEM TI'apMOHHYECKUX KojleOaHUH M NpuMepamu
rapMOHUYECKUX KOJICOAHWW [UIS OIMCAHMUS TIPOLECCOB B (DU3HMKE U
Apyrux o01acTAX 3HAHUSL.

O3HakoMJIEeHHE C TIOHSATHEM pa3pbIBHOW TEPUOJMYECKON (PYHKIUH,
(GbopMyIMpOBaHUE CBOWCTB TaHT€HCAa M KOTAHIE€HCA, IOCTPOCHUE HX
rpaduKoB.

[Ipumenenue  cBoiicTB  (GYHKUUH 11  CpaBHEHHsS  3HAYCHUI
TPUTOHOMETPUYECKHX  (YHKIMH, pEHICHHUS  TPUTOHOMETPUYECKHX
YpaBHEHUH.

[Moctpoenne rpadukoB OOpAaTHBIX TPUTOHOMETPUYECKHUX (QYHKIUH U
olpeJiesieHue 1o rpadukaM UX CBOWUCTB.

Brimonaenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeabHOC
™

O3HaKOMJIEHHE C IOHSITHEM YUCIIOBOM MOCIIEI0BATEILHOCTH, CIIOCOOaMHU
€€ 3a/1aHUs1, BBIYUCICHUSIMH €€ YWICHOB.

O3HaKOMJIEHHE C IOHSITUEM IIpeJiena MOCIeA0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO

psga Ha TMpUMEpe BBIUMCICHHMS CYMMbl OECKOHEYHO YOBIBaroIEen
re€OMETPUUYECKOM MPOTPECCHH.

Pemenue 3amau Ha mnpumeHeHue GOPMYIBI CYMMBI  O€CKOHEYHO
yOBIBAIOIIEH FeOMETPUUECKOI Tporpeccun
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IIpousBoaHas u ee
NpUMeHeHHne

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOTHOM.

Wzyuenne u popMynupoBaHHe € MEXaHHYECKOTO U IeOMETPUYECKOTO
CMbICJIA, U3yYEHUE AJITOPUTMa BBIYMCIICHHS IPOM3BOJHOM Ha IPUMEpPE
BBIYHCIICHUS MTHOBEHHOW CKOPOCTH U yIJIOBOTO Kod(duimeHra
KacaTeJIbHOU.

CocraBiieHHe ypaBHEHUS KacaTeIbHON B 0OIIIEM BH/IC.

VYcBoenue npasui 1updepeHupoBaHysl, TaOIHULbl TPOU3BOIHBIX
AJIEMEHTAPHBIX (DYHKIMHA, TpUMEHEHUE 111 T depeHIIMpOBaHUS
(GyHKIMH, COCTaBICHUs yPaBHEHMsI KaCAaTEIbHOM.

W3yuenne TeopeM O CBSA3M CBOMCTB (YHKIMM W TPOU3BOJIHOH,
(bopMyIHMpOBKaA HX.

[IpoBenenne ¢ MOMOIIBIO TPOU3BOAHON HCCiIENOBaHUS (YHKIINH,
3a1aHHOU (hOpMYIIOii.

YcraHoBiIeHHE CBSI3M CBOMCTB (YHKIMM M TPOM3BOJHOW IO HX
rpadukam.

IIpuMeHeHre MPOU3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKJICHHE
HauOO0JIbLIEr0, HAMMEHBILIET0 3HAUEHHs U Ha HaX0XKJIEHHE SKCTpeMyMa

IlepBooGpa3nasn
U MHTErpaj

O3HakoMIJICHHE C MOHITHEM MHTETpajia U MepBOOOPA3HOM.

N3ydenue mpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JlelibHuua.

Pemenne 3amay Ha CBS3b NEepBOOOpa3HOM U €€ MPOU3BOAHOM,
BBIUUCIICHUE MTEPBOOOPA3HON IS JAHHOH (DYHKITHH.

Pemienne 3amay  Ha OpUMEHEHHME MHTErpana JUuisl  BBIYMCICHUS
(GU3NYECKUX BETMYMH U TUIOIIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus u
CHCTEMBI
YPaBHEeHU
HepaBencrBa u
CHCTEMBI
HEPaBEHCTB ¢
ABYyMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEUIIMMH CBEJCHUSIMU O KOPHAX alre0panyeckux
YpaBHEHMH, TOHATUSMHU HCCIIEI0OBaHNUs YPaBHEHUN U CUCTEM YpaBHEHUH.
N3ydyeHnue Tteopuu paBHOCWIBHOCTH YPAaBHEHMM M €€ INpPUMEHEHUS.
[loBTOpEHHE 3amucu peElIEeHUs CTaHAApPTHBIX YpPaBHEHUH, NPUEMOB
peoOpa3oBaHus YpaBHEHUH AJis CBEIACHMSI K CTAaHJAPTHOMY YPaBHEHUIO.
Pemenue panyoHanbHbIX, HPPalliOHAIBHBIX, TOKA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Hcnonb3oBanue cBOMCTB M rpadukoB (QyHKIMM A8 perieHus
ypaBHeHUN. [loBTOpeHNEe OCHOBHBIX TPUEMOB PELLIEHUS] CUCTEM.
Pemienue ypaBHeHHMH ¢ NMpPUMEHEHHEM BCEX MPUEMOB (Pa3lIOKEHHUS Ha
MHO>KUTEIH,  BBEIEHUS  HOBBIX  HEHM3BECTHBIX,  IOJICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenue cucrem ypaBHEHUH C IPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
O3HakomiieHHMEe C OOIIMMH BOIPOCAMM pPELICHUS HEPAaBEHCTB H
HCIIOJIb30BaHWE CBOMCTB U TrpadukoB (yHKUMHA TOpuU  peleHuu
HEPABEHCTB.

Pemiennie HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM PA3IUYHBIX
CIIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB JJISl PELICHHSI CO/IepP KaTeIbHBIX
3aJa4 U3 pa3InYHbIX oOjacTel HayKu W NpakThkH. MHTepnpeTupoBanue
PE3yJIbTaTOB C YUETOM peabHbIX OrpaHUYECHUH.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA
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OcHoBHBbIE
MOHATHS
KOMOHUHATOPUKH

Nzyuenne mnpaBwia KOMOWHATOPHKH W TPHUMEHEHHE TPH pPEHICHUU
KOMOMHATOPHBIX 33/1a4.

Permrenne KOMOMHATOPHBIX 3a7ad METOJOM Tiepebopa W TO TPaBUITY
YMHOKEHHUSL.

O3HakoMJICHHE C TOHATHSAMH KOMOWHATOPHKH: Pa3MEUICHHUSMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYJIaMHU JJIsi UX BEIYUCICHHS.
OObsicHeHHE W TIPUMEHEHHE (GOPMYI JUIs BBIYHCICHHS pPa3MEIICHUH,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUHU 3aj1ay.

Osnakomienue ¢ OuHOMOoM HproToHa U TpeyronsHuKoM [lackas.
Pemenne mpakTuyeckux 3amad C UCIOJIB30BAHUEM IOHSATHHA U TPAaBHI
KOMOHMHATOPUKH

9J1eMeHThI TEOPpHUH

N3ydyeHne  KJIacCHYECKOTO  ONPENENIEHUsS  BEPOSITHOCTH, CBOMCTB

BEPOSATHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTrpenue npumepoB BBIYUCIICHUS BEPOSATHOCTEN. Pemenne

3aJa4 Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITUI
IIpencrasienue O3HakOMJIEHHE C MPEJICTaBICHUEM UHCIOBBIX JaHHBIX M HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabauubl, Pemenue npaktuyeckux 3agad Ha 00pabOTKY YUCIIOBBIX JaHHbIX,
AUATPaMMBl, BBIYHCIICHUE UX XapaKTEPUCTUK
rpaguxu)

I'EOMETPUA
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Ipsimble n
IJI0CKOCTH
B IPOCTPAaHCTBE

@opMynMpoBKa M MPHUBEJICHUE JOKA3aTEIbCTB IMPU3HAKOB B3aMMHOIO
pPacIoNIOKEHUST IPSMBIX M IUIOCKOCTEH. Pacmo3HaBaHue Ha udeprexax U
MOJEJISIX PAa3IMYHBIX CIy4aeB B3aUMHOIO pACIIOJNIOKEHUS MNPAMBIX M
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKJICHUM.

@opMynHpOBaHUE ONPEAEIICHHM, IPU3HAKOB U CBOMCTB MapalIeIbHbIX U
NEPIEHIUKYISIPHBIX ~ IIJIOCKOCTEH,  JABYIPaHHbIX M JIMHEHHBIX
yra0B.BBINIOIHEHNE MTOCTPOEHUS YIJIOB MEXKJY HIPSIMBIMH, IMPAMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSMU II0 OIMCAaHUIO U PACIO3HABAHME HX
Ha MOJECJIAX.

IIpuMeHeHHE TIPU3HAKOB M CBOMCTB  PACIOJIOXKEHHS IpPSAMBIX U
IJIOCKOCTEH MpPHU PEIICHUH 3aa4.

N3o00paxkeHne Ha pPUCYHKaX M KOHCTPYMPOBAaHHUE HAa MOJEIAX
MEPIEHIUKYISIPOB M HAKIIOHHBIX K IJIOCKOCTH, MPSAMBIX, NapaJlICIbHBIX
IUIOCKOCTEH, YIJIOB MEXIy NpSIMOW M TUIOCKOCTBIO U OOOCHOBaHUE
IIOCTPOEHHUS.

Pemenue 3a1auy Ha BBIYMCIIEHUE T€OMETPUYECKUX BENUYUH. ONKChIBaHUE
paccTosiHUsL OT TOYKHU JO MJIOCKOCTH, OT IPSIMOM 0 MJIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, ~ MEXJIY  CKPEIIMBAIOIIUMUCA  MPSMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

@opMynHpOBaHHE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cylecTBOBaHUS, CBOMCTBA).

N300pakeHne Ha uepTekax M MOJENSIX PACCTOSIHUS U OOOCHOBaHUE
cBOMX cCyxaeHuil. OrmpeneneHrue U BBIYUCICHHE PACCTOSHUN B
npoctpanctBe. [IpumeHenune ¢opMyn U TeopeM IUIAHUMETPUU JUIS
peuieHus 3a1ay.

O3HakoMJIeHHE C TOHATUEM NapAJIEIBHOTO MPOECKTUPOBAHUS U €ro
cBoricTBaMU. POPMYJIMPOBAHUE TEOPEMBI O IUIOIIAJA OPTOrOHAIBHOMU
MPOEKIUHA MHOTOYTOJIbHUKA.

[Tpumenenne Teopun A1t 000CHOBAHUS TIOCTPOCHUH U BEIYUCIICHHH.
ApPryMEHTHpOBaHHE CBOUX CYXKIECHUH O B3aUMHOM pacIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD

MHoOrorpaHHuKHu

Onucanve W XapakTEepUCTHKAa pa3jIMYHbIX BUIOB MHOTOTPaHHHUKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOIPaHHUKOB U  BBIOJIHEHHWE IIOCTPOEHUSA Ha
N300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Bbluncnenne JMHEHHBIX 3JIEMEHTOB W YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTHPOBaHUE CBOUX CYKIACHUN. XapaKTepuCTHKA
U U300pakeHUE CEYEHMs, Pa3BEPTKH MHOTOIPAaHHUKOB, BBIYHUCIICHHE
IUTIONIAJIEN TTOBEPXHOCTEH.

[loctpoenne mnpocreiiux cedyeHud Kyba, NTPHU3MBL, MHPAMUIBL.
[IpumeHneHue (HakToB U CBEIEHUH U3 MIIAHUMETPHUH.

O3HakoMJIeHME € BHJAMH  CHUMMETpUM B TNPOCTPAHCTBE,
¢dbopMyIMpOBaHHE  OMNpeNeNeHud U CBOWCTB.  XapaKTepUCTHKa
CUMMETpPUU TeJ BpaIIeHHUs U MHOTOrpaHHUKOB. [IpumeHeHHe CBOWCTB
CUMMETPUH TIpH peleHuHu 3aaady. lcrnonb3oBaHUE MPHOOPETEHHBIX
3HAHUW JUIsI MCCIEOBAaHUS U MOJEIMPOBAHUS HECIOXKHBIX 3ajad.
N3006paskeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJHEHHUE PUCYHKOB I10
VCIIOBUSM 3aJ1a4.
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Tenan
MOBEPXHOCTH
BpAallleHUs

O3HakoMJIeHHME C BUJAAMH TeJ BpamieHus, (OPMYJIUPOBaHUE UX
ONPEACIICHUI U CBOWCTB.

dopMyTupoBaHUE TEOPEM O CEUSHHH IIapa IUIOCKOCTHIO M IIOCKOCTH,
KacaTenpbHOU K cepe.

XapakTepuCTHKA M U300paKeHHE Tl BPALICHHS, MX Pa3BEPTKH, CEUCHUSI.
Pemenne 3amay  Ha TMOCTPOCHUE CEUYCHMMH, BBIYUCICHHE JUIMH,
paccrossHMM,  yriioB,  Iuiomaznei.  [IpoBeiaeHMe  moKa3aTeIbHBIX
pacCyXIEeHHI IPU PELICHUU 3a/1a4.

[IpuMeHeHre CBOWCTB CHMMETPUHM TIpU PEUICHHM 3aJad Ha Tela
BpaIleHHsI, KOMOWHAIHIO TEJL.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJ W BBHIMOJIHEHUE PUCYHKA I10
YCIIOBHIO 3aJ1a4d

HN3mepenus B
reoMeTpuM

O3HakoMJICHHE C TIOHATHUSAMH IUIOMAIN U 00beMa, aKCHOMaMHU

U CBOMCTBAaMH.

Pemenne 3amau Ha BBIYMCICHHE IUIOMAACH IUIOCKHX (uryp c
IPUMEHEHUEM COOTBETCTBYIOLIMX (OpMYI U (HAKTOB U3 IUIAHUMETPHH.
W3yuenne TeopeM O BBIYHMCICHHHM OOBEMOB IPOCTPAHCTBEHHBIX Tel,
peleHue 3aad Ha puMeHeHne (opMyJsl BBIYUCICHUs 00bEMOB.
WN3ydyenne ¢opMyn a8 BBIYMCIEHHUS IUIOMIAAEH NOBEpXHOCTEN
MHOTOI'PaHHHUKOB U TeJl BPaIlEHUS.

O3HaKOMIICHHE C METOJIOM BBIYUCIICHHS IIJIOIIA U IIOBEPXHOCTH CHEPHI.
Pemenne  3agay  Ha  BBIYMCICHME — IUJIOLIaJiell  IOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Koopaunartsl u
BEKTOPBI

O3HakoMJIEHHE C NOHSTHEM BekTopa. M3ydeHue ekapTOBOM CHCTEMBI
KOOpJAUHAT B INPOCTPAHCTBE, IIOCTPOCHHE IO 3aJaHHBIM KOOpPIHWHATaM
TOYEK U IUIOCKOCTEH, HAXOKAECHNUE KOOPINHAT TOYEK.

HaxoxxaeHue ypaBHEHUI OKpYKHOCTH, cepsl, IIOCKOCTU. Brruucienue
PacCTOSTHUN MEXIY TOYKaMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJIWYMH, IIPABHII PA3JIOKEHHSI BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAXOXKIACHUS KOOPAMHAT BEKTOpa
B IPOCTPAHCTBE, MpaBWJI JEHUCTBUH C BEKTOpaMH, 3aJaHHBIMHU
KOOpAMHATaMH.

[IpumeHeHne Teopuy NpyU PEIIEHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3yuenne ckamsipHOro MpPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
NpsAMOM U IUIOCKOCTH. IIpuMeHeHue Teopuu IpU pPELICHMM 3a1ad Ha
JEUCTBHSI C BEKTOpPaMH, KOOPJHMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB
JUIS. BBIYMCIIEHUS BEJINYUH YIJIOB M PACCTOSHUM.

O3HakoMIIEHHE C J0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUHU O B3AUMHOM
PACIIOJIOKEHUU IIPSAMBIX U IIJIOCKOCTEM € UCIIOIB30BAHUEM BEKTOPOB
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8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEN MPOI'PAMMBI YYEBHOH
JAUCHUITTINHBI «<MATEMATUKA»

OcBoenue mnporpamMmbl y4eOHOW JNUCUMIUIMHBI Marematuka mpedrnojaraeT Haluyue B
npodeccCHOHaTBbHON 00pa3oBaTEeIbHON OpPraHU3alMM, PEANH3yIoIIel 00pa3oBaTENbHYI0 HPOTPaAMMY
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOII CITO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHus, y4eOHOrO KaOMHETa, B KOTOPOM HMMEETCSI BO3MOXKHOCTH OOECHEYHUTh OOyUYarOUTUMCS
cB0OOAHBIN nocTyn B IHTepHET BO BpeMsi yueOHOT0 3aHATHS U TIEPUO BHEYUEOHOM e TEIbHOCTH.

[Tomemenne kabuHeTa yAoOBIETBOpseT TpeboBaHusiM CaHHTAPHO-IMHASMUOIOTHUECKUX
npaBun u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) m ocCHameHO THIOBBIM OOOPYIOBAaHUEM,
YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHUCIE CICIHATU3UPOBAHHONW Y4eOHOW MeOenbio H
cpeacTBaMu OOy4YeHHs, JOCTaTOUYHBIMH JJIS BBINOJHEHUS TpPeOOBaHUI K YPOBHIO IOJATOTOBKHU
CTYJICHTOB

B kabunere umeercss MyJbTUMEANITHOE 00OpYyIOBaHHE, MOCPEACTBOM KOTOPOIO YYaCTHUKH
00pa30BaTeNBLHOTO MpoIlecca MOTYT MPOCMATPUBATh BU3YAIbHYIO WH(MOPMAILMIO IO MaTeMaTHKE,
CO3/1aBaTh MPEe3EHTAINH, BUJICOMAaTEePHUAIIbl, UHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTEPHAIBHO-TEXHUYECKOTO 00€CleueHus MpoTrpaMMBbl
yueOHOU AUCIUILTUHBI MaTemMaTuka BXOST:

. MHOTO( YHKITHOHATBHBIA KOMIUICKC IPEIO/1aBaTeIs,

. HarJsIHbIE TIOCOOMsT (KOMIUIGKTHI YYeOHBIX TAOJHUII, IJIAKATOB, MOPTPETOB BBIIAIOIIMXCS
YYEHBIX-MaTEMATHKOB | JIp.);

. MH(POPMAIIMOHHO-KOMMYHUKATUBHBIC CPE/ICTBA;

. 9KpPaHHO-3BYKOBBIE ITOCOOMS;

. KOMIUIEKT TEXHHYECKOH JIOKYMEHTAIlMM, B TOM 4YHCIE Taclopra Ha CPeJCTBa OOYyYeHUs,
WHCTPYKIIUHU TIO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;

. OnOIMOTEYHBIN (HOHT.

B Oubnumoreunsrii (oHA BXOAAT y4eOHUKH, ydeOHO-Meroamyeckue KoMIuieKTol (YMK),
obecreynBaIMe OCBOEHHE y4yeOHOM AMCHMIUIMHBI MaremMaTuka peKOMEHJOBaHHbIE —WIIU
JOMYUICHHbIE JUISI HCIIOJIb30BaHHMs B NPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OpPTraHU3AIUAX,
peanu3yonmx 00pa3oBaTelbHyI0 IPOrpaMMy CpeiHero odmero oOpa3oBaHusi B Mpeaesiax OCBOCHUS
OIIOII CIIO nHa 0a3e 0CHOBHOT'O 001IIET0 0Opa30BaHHUS.

bubnuoreunsiii GoHA MOMONHEH CHpPaBOYHMKAMM, HAyYHOH, HAY4YHO-TIONMYJISIPHOW M JIpYroi
JUTEPaTypOU 10 MaTEMaTHKeE.

B mpornecce ocBoeHMst MporpaMMbl y4eOHOM AMCHUIUIMHBI MaTeMaTHKa CTYAEHTHI MOIy4aroT
BO3MOXXHOCTh JIOCTYyIa K 3JIEKTPOHHBIM Yy4eOHBIM MaTepuajaM [0 MaTeMaTHKe, MMEIOIIUMCS B
CBOOOJHOM JlocTymne B ceTH VIHTepHeT (9JeKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TecTaM, MaTephajiam
EI'D u np.).
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9. JMTEPATYPA

OcHoBHas JuTepaTypa
bamvakoB M.U. Maremaruka: anredpa u Hauajia MaTeMaTHYECKOTO aHalTN3a, TeOMETpusi: Y UeOHUK

st CITO. - — M.: Akanemusi, 2016. - Dnekrponnsiii pecypc: O9bC Akanemus http://www.academia-
moscow.ru/reader/?id=184471

JlonoHUTeILHAS JTUTepaTypa

1.

2.

bammvakos M.U. Marematuka: 3agaunuk - M.: Axkagemus, 2016. Dnexrponnsiit pecypc: 9bC
Axanemus http://www.academia-moscow.ru/reader/?id=94461
Bammakos M.M. Maremaruka: Yueonuk gt HITO u CIIO. 8- u3n.- M.: Akanemus, 2013.

Pexomenayemasi sureparypa

1.

[Mexnenkuii M.J1. Maremaruka: Yueonuk. /s CI1O. — 8-¢ uzn., crepeorunHoe. — M.: Akagemus,
2011.

I'puropser C.I'., UBonruna C.B. Maremaruka: YueOuuk mia CI1O. - M.: Akagemus, 2011.
I'puropses B.I1.., CabypoBa T.H. COopHuK 3amad mo BbICIICH MaremaTuke; Y4eO. mocobue s
CIIO. — 2-e u3n., crepeorurt. 0 M.: Akagemus, 2011.

Anrebpa: 10-11. DnekTpoHHOE U3/IaHUE.

Anrebpa: He s OTIMYHUKOB. DJIEKTPOHHOE U3/1aHHUE.

Ypoku anreopsl Kuprmta u Medonus: Bupryansnas mkosia Kupuia u Medonus. DneKTpoHHOE
W3JIaHue.

HNHuTepHeT-pecypcsl

1.

2.
3.
4

o o

www. fcior. edu. ru (MapopMannoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIE MATEPUAIIBI).
www. school-collection.edu.ru (Exunas xomutekuuu 1udpoBbix 00pa30BaTeIbHBIX PECYPCOB).
Math.ru: Maremaruka u oopasoBanuehttp://www.math.ru

MoCKOBCKHUH LIEHTp HEMPEPhIBHOTO MatemaTtuyeckoro oopazosanus (MIIHMO)
http://www.mccme.ru

Exponenta.ru: oOpa3oBarenbHbIii MaTeMaTH4eckuii caift http://www.exponenta.ru

Best anemenrapHast Mmatematuka: CpeHsiss MaTeMaTHYECKas HHTEPHET-
mkoshttp://www.bymath.net
['eomerpuyeckuii moptain http://www.neive.by.ru
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