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1. NOACHUTEJBHASA 3AIINCKA
1.1 O6saacTh NpUMEHEHUs] MPOrPaAMMBbl Y4eOHOM M CHUNJINHBI

O6meoOpa3oBarenbHas ydyeOHas AucuIuinHa «MaTtematukay uzydaercs B pumane 'Y B
r.XacaBlopTe, peau3yrolieM 00pa3oBaTeIbHYI0 IPOrpaMMy CpeaHero oouiero o0pa3oBaHus B
mpejiesiax OCBOSHUSI OCHOBHOM IpodeccuoHaIbHON 00pa3oBaTenbHoM mporpamMmbl CITO (OTTOIT
CIIO) Ha 6a3e 0OCHOBHOTO 00IIIeT0 00pa30BaHUS MPH MOATOTOBKE CIICIIHATUCTOB CPEAHETO 3BCHA.
[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemgHero obmiero oOpa3oBaHuUs,
NPEIBSIBISEMBIX K CTPYKTYPE, COJEPKAHUIO M Pe3ybTaTaM OCBOCHHS y4eOHOW JUCIUTUTHHBI
«Marematuka», ®I'OC CIIO no cnenmansaoct 40.02.01 «IIpaBo 1 opraHu3aius COIMAIBHOTO
obOecrieueHus» B COOTBETCTBHH ¢ «PekoMeHmanusMu 1O OpraHU3aluy TOJYyYEHUS CPEIHETO
oOmiero o0pa3oBaHUsA» B TMpeleliax OCBOCHHS O00pa3oBaTENbHBIX MPOrPaMM CPETHETO
npodecCHOHATFHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHHS C Y4ETOM
TpeOoBaHUll (enepabHbIX TOCYIapCTBEHHBIX O0Pa30BAaTEIbHBIX CTAHIAPTOB M IMOJIy4aeMOM
npoecCuu WM CHEIMUAIBHOCTH CPEIHEro MPOPECCHOHAIBHOTO 00pa3oBaHus (IMMHCHMO
JlemapTtameHTa TOCyIapCTBEHHOW MOJUTUKH B cdepe MOAroToBku padoumx kaapo u JI1O
MunobpHayku Poccuu ot 17.03.2015 Ne06-259), a Takxke ¢ y4eTOM COJEpKaHUS MPUMEPHOM
porpaMMel 0011e00pa3oBaTeIbHON Y4eOHOM AUCHUIUTHHBI «MaTreMaTuka», peKOMEH0BaHHON
®denepalIbHBIM  TOCYAPCTBEHHBIM aBTOHOMHBIM  yupekiaeHueM «DenepanbHblii WHCTHTYT
pa3BUTHS O00pa30BaHUA» Ui peanus3alil OCHOBHOHM mpodeccHoHambHON 00pa3oBaTeabHON
nporpammel CITO Ha 6a3e ocHOBHOTrO 00mIero oOpa3oBaHUs C MOJTYYCHHEM CPEIHEro OOIIero
o0OpasoBaHwUs.

1.2. Henu u 3aga4u y4eOHOM TUCHUTLIUHBI

Copepxanne mporpamMmbl «MareMaTuka» HaNpaBlI€HO HA JOCTHXKEHUE CIICTYIOIINUX
IeeH:

* obecrieuenre CHOPMUPOBAHHOCTH TMPEICTABICHUM O COLMATBHBIX, KYJIBTYPHBIX M
UCTOPUYECKHX (PaKTOPAX CTAHOBJIEHUSI MAaTEMaTHKU;

. obecrneucHue c(OPMUPOBAHHOCTH  JIOTHYECKOTO, ANrOPUTMHYECKOTO H
MAaTEMATUUYCCKOI'O MBIIIJICHUA,

» obecrieyeHre C(HOPMUPOBAHHOCTH YMEHHI MPUMEHSTh TMOJIYYCHHbIE 3HAHHS MPHU
pGHIeHI/II/I pa3n1/1qux 3aaad,

« oOecrieueHne CQHOPMUPOBAHHOCTH WPEJACTABICHUA O MaTeMaThKe KakK dYacTu
00111eYeIOBEUECKON KYIbTYpPhl, YHHUBEPCAIHHOM S3bIKE HAyKH, TO3BOJISIFOIIEM OIKCHIBATH M
M3y4aTh peallbHbIE IPOLIECCHI U SIBJICHUSI.

2.0bIIAS XAPAKTEPUCTUKA YUYEBHOMU JUCIHHUITINHBI
«MATEMATHUKA)»

MaremaTrka sBiseTcss npomIbHONW 001e00pazoBaTeIbHON yU4eOHOM NUCIUILTMHON C
CIIOKMBIIMMCS YCTOMYMBBIM COJIEp’)KaHHEM M OOIIMMHU TpeOOBaHMSMHM K TOATOTOBKE
o0yJaromuxcs.

B npodeccuonanbHpIx 00pa30BaTENbHBIX OpPraHU3AlMIX, PEATU3YIOUIMX 00pa3oBaTellb-
HYIO TIporpaMmy cpeanero oomiero oopaszoBanus B npezaenax ocBoenus OITOIT CITO wna 6a3e
OCHOBHOTO o00miero o0Opa3oBaHUS, H3y4Y€HHE MaTeMaTHKH HMEET CBOM OCOOEHHOCTH B
3aBHCUMOCTH OT NpoduIst MpohecCHOHATLHOTO 00pa30BaHMSL.

I[Ipu ocBoenun crmenuansHocTedt CIIO  comumanbHO-3KOHOMHUYECKOTO  TPOQUIIST
npodeccuoHaIBLHOr0 00pa3oBaHKs MaTeMaThka u3ydaercs Ha 6azoBoM ypoHe PI'OC cpenHero



obmero obOpazoBanus. OOIIME IMEMM HM3YyYCHUS MATEMATHUKH TPATUIIMOHHO PEATH3YIOTCS B
YCTBIPCX HAIIPABJICHUAX:

1) o0iiee mpecTaBlieHHEe 00 UACSIX U METOJ[aX MaTeMAaTHKH,

2) WHTEJJICKTYyaTbHOE Pa3BUTHUE;

3) OBJIaJICHUE HEOOXOIMMBIMHU KOHKPETHBIMHU 3HAHUSIMU M YMEHUSIMHU;
4) BOCTIMTATEIILHOE BO3/ICHCTBHE.

Coneprkanue y4eOHOHM AMCIMIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEp-
KaTCIbHbIMU JIMHUAMUA 06yquI/151 MAaTEMAaTHUKCEC:

. anreOpanyeckas JIMHHSA, BKIIOYAIOIIAs CHCTEMAaTU3aIMI0 CBECHUI O YHCIaX; U3-
y4eHHe HOBBIX U 0000IeHe paHee U3YUEHHBIX Olepanuil (Bo3BeIeHHE B CTENCHb, U3BJICUCHUE
KOpHSL, JIorapu(pMHUPOBAHHE, CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC U 00paTHBIC K HUM); U3y4CHHE
HOBBIX BUJ0OB YHCJIOBBIX BLIpa)KeHI/Iﬁ u q)OpMyJI, COBCPIICHCTBOBAHUC NPAKTHUYCCKUX HABBIKOB U
BBIYHMCIIUTEIIFHON KYJIbTYPHI, PACIIMPEHUE M COBEPIICHCTBOBAHUE AJIreOpayecKoro armmapara,
c(OPMHPOBAHHOTO B OCHOBHOW INKOJIE, U €r0 NMPHUMEHEHHE K PEIICHUI0 MaTeMaTHYEeCKUX M
NPUKITAIHBIX 3a/1a4;

® TeOpCTI/IKO-(l)yHKHI/IOHaJH)Haﬂ JIMHUAA, BKJIIOYAKOIIas CucTreMaTu3anuro u
pacimmpeHue cBeeHui 0 (yHKIUAX, COBEPIICHCTBOBAHNE TPaUIeCKUX YMEHHIT; 3HAKOMCTBO C
OCHOBHBIMH HJIEIMH U METOJAAMH MaTeMAaTHYECKOTO aHalu3a B 00beMe, I03BOJIAIOIIEM
UCCIIEI0BATh AJIEMEHTapHbIE (DYHKIUU U PEeIlaTh NPOCTEHIIE TeOMETpHUECKUe, PU3NUECKHE U
JIpyrye NpuKiIaJHble 3a0a4u;

. JMHUS ypaBHEHWH M HEPAaBEHCTB, OCHOBAHHAs Ha MOCTPOCHUH M WCCIEIOBAHHU
MaTeMaTHYeCKUX MOJIETIeH, IIepeceKaromasics ¢ alredpandeckoil ¥ TeOpeTHKO-()yHKIIMOHATBHOM
JUHUSMM ¥ BKJIIOYAIOIAs pPAa3BUTHE UM COBEPIICHCTBOBAHHE TEXHUKH areOpanyecKux
npeoOpa30BaHuil IS pelIeHHs ypaBHEHHH, HEPAaBEHCTB U CUCTEM; (POPMHUPOBAHHE CLIOCOOHOCTH
CTPOUTD U UCCIIEIOBATH IIPOCTEUIIINE MATEMAaTHUECKIE MOJICITU TIPH PEIICHUN NPUKITaHbIX 337134,
3aJa4 U3 CMCXKHBIX U CIICHUAJIBHBIX TUCIHHUIIIINH,

. reoMeTpuYecKas JIMHUS, BKIIOYAIONIAs  HAIJIAAHBIE  TPEJICTAaBICHUS O
IPOCTPAHCTBEHHBIX (uUrypax M H3y4eHHE HX CBOICTB, (QOPMHUPOBAHUE U PpPa3BUTHE
IPOCTPAHCTBEHHOI'O  BOOOPaKEHMsI, pa3BUTHE CIIOCOOOB TE€OMETPUUYECKHX H3MEpPEeHMH,
KOOPAUWHATHOT'O U BEKTOPHOT'O MECTOJO0B JJIA PCUHICHUA MAaTEMATUYCCKHUX U MPUKIIAIHBIX 3a1a4;

. CTOXAacTUYeCKasi JIMHUS, OCHOBAaHHAas Ha Pa3BUTUM KOMOWHATOPHBIX YMEHH,
NPECTAaBICHNUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETO MHUpA.

N3yuenune oOuieobpazoBaTenbHON ydeOHOW AMCHUIUIMHBI «MaTeMaTHKay 3aBepllaeTcs
IIOABCACHHUEM HTOI'OB B (1)OpMC 9K3aMCHa B paMKax HpOMe)I(YTOHHOﬁ arreéctallun CTyACHTOB B
nporecce ocBoeHust ocHoBHoM OIIOIT CIIO ¢ momydeHuem cpemHero obmero oOpa3oBaHUS
(IIICC3).

3. MECTO YYEBHOM JUCIHUILIVHBI B YYEEHOM ILIAHE

VyeOnas aucummiauHa «MaTtematuka» B y4eOHOM IulaHe sIBIsieTCS NpOoQUIbLHON
0011e00pa30BaTeNbHON yueOHOM TUCIUITIIMHOM.

B o00pa3oBarenbHBIX OpTaHU3aAIMAX, PEATH3YIOMIMX O0pa30BaTEIbHYIO MPOTPaAMMY
cpeanero obuiero oobpazoBanus B npeaenax ocBoenuss OIIOII CITO Ha 6a3e 0OCHOBHOTO 0OIIET0
oOpa3oBaHus, yueOHas AucuMIIMHA «MaremaTuka» u3ydaercs B 001eo0pa3oBaTeIbHOM LIUKJIIE
yuebHoro mana OITOIT CITO na 6a3e 0CHOBHOTO 00IIeT0 00pa30BaHUs C MOJIYYCHUEM CPEIHErO
o01rero oOpa3oBaHUsI.



4. PE3YJIbTATBI OCBOEHUS YYEBHOM JTACIIUILIAHBI

OcBoenue coaepkanust ydeOHOM AucUUIUIHHBI «MaTeMaTHKa» 00ecreunBaeT JOCTHKE-
HUE CTYACHTaMU CIIEYIOIIUX pe3yabmamos:

* TUYHOCMHBIX!

- c(OPMHPOBAHHOCTH TPEICTABICHUH O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3BIKE
HAYKH, CPE/ICTBE MOJICIUPOBAHUS SIBJICHUM U IIPOIIECCOB, UACSIX U METOJaX MaTEMaTHKU;

- [OHMMAHHUE 3HAYMMOCTHM MaTEMaTHKU JUIsI HAy4yHO-TEXHUYECKOro IIporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHUS K MAaTEMaTUKE KaK K YaCTH 00I11e4esIOBeYeCKON KyJIbTYphl Uuepes3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLMEN MATEMATUYECKUX UJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHHSI, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, allTOPUT-
MHUYECKOM KyIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM Uit Oymyiiei
npodeccuoHaNbHOM NesSTeIbHOCTH, IS IPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;

- OBJIAJICHUE MAaTEMaTHYECKUMH 3HAHUSIMM U yYMEHUSMH, HEOOXOAUMBIMU B IIO-
BCEHEBHOW U3HU, AJI1 OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCHUIUIMH U JUCLMILIUH
npoeCCHOHATBPHOTO [UKJIA, JUIs TOJXyd4eHUs oOpa3oBaHUSI B 00JIaCTAX, HE TPEOYOMUX
yrayOJIeHHON MaTeMaTUYECKOM MOArOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEU >KM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MTPo(dhecCHOHATLHOM 1 00IIECTBEHHON JCSITEIIEHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW U OTBETCTBEHHOMU
JeSITEIIbHOCTH;

- TOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMH B 00pa-
30BaTeNIbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIEI0BATENBCKOM, TPOSKTHOM U IPYTHX BHIAX
JESITEIbHOCTH;

- OTHOIIEHHE K MPO(ECCHOHATBHON NEATEIIFHOCTH KaK BO3MOXKHOCTH Y4YacTHS B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIeM;

. MemanpeomMemHuuix:

- YMEHHE CaMOCTOSITENIBHO OIPENENATh LEIN NEATEIBHOCTH U COCTaBJIATH IJIaHBI
JESTEIbHOCTH;  CaMOCTOSITEIbHO — OCYILECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTHUPOBATH
JESATEIIBHOCTD; UCIIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl JOCTHIKEHUS MIOCTABJICHHBIX LENEH U
peanu3aluy MjIaHoB JesTeIbHOCTH; BBIOUPATh YCIIEUIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

- yMEHHUE MPOJYKTUBHO OOINATHCS M B3aMMO/EHCTBOBATH B MPOLIECCE COBMECTHOM
JeSTEIbHOCTH, YUUTHIBATh MMO3ULIUYU IPYTUX YYACTHUKOB JAEATEIbHOCTH, 3(PPEKTUBHO pa3periaTh
KOH(JIUKTBI;

- BJIa/ICHNE HABBIKAMU IIO3HABATENbHOM, y4eOHO-UCCIEA0BATEIbCKON U MPOESKTHON
NeSITeIbHOCTH, HaBBIKAMH  pa3pellieHHs MpobiieM;  CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIEHUs] MPAKTUUYECKHUX 3a]a4, IPUMEHEHUIO Pa3InYHbIX
METOJI0B ITO3HAHNUS;

- TOTOBHOCTb U CITOCOOHOCTB K CAMOCTOSATEIbHON MHPOPMAIIHOHHOIO3HABATEIbHOM
JeSITebHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(MOpMAIHH,
KPUTHYECKH OIIEHMBAThb W MHTEPHPETUPOBATH HHPOPMAIUIO, TMOIYYaeMYI0 M3 Pa3InYHbIX
UCTOYHUKOB,;

- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SCHO, JIOTMYHO M TOYHO H3Jararb
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHBIE SI3bIKOBBIE CPEJICTBA;

- BJIa/ICHHE HaBbIKaMH TO3HABATEIbHOU peIeKCUN KaK OCO3HAHMS COBEPILAEMBIX
JeMCTBUI M MBICIIUTENIBHBIX IPOLIECCOB, MX PE3Y/IbTaTOB U OCHOBAHHM, I'PAaHHI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX MMO3HABATENbHBIX 3a/1a4 U CPEICTB ISl UX TOCTHKEHUS;

- LEJICYCTPEMJIEHHOCTh B MOKMCKAaX W MPUHATHU PELICHUH, COOOpa3sUTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX NPEICTABICHUN; CIOCOOHOCTh BOCTPUHHUMAThH
KpacoTy ¥ TapMOHHUIO MUPA;



. npeomemHmuix:

- c(hOpMUPOBAHHOCTH MPEACTABICHUIN O MATEMATUKE KaK YaCTH MUPOBOU KYJIbTYPBI
U MECTe MaTeMaTHUKU B COBPEMEHHOH LMBUIIM3ALUMU, CIOCO0AX OMUCAHMS SBJICHUI pearbHOro
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

- c(OpMUPOBAHHOCTH IMPEICTABICHUN O MAaTEMAaTUYECKUX MOHATHUSIX KaK Ba)KHEM-
IIMX MAaTeMaTHYEeCKUX MOJENSIX, MO3BOJSIOMIUX OMHUCHIBATH M HM3ydaTh pa3HbIe MPOLIECCHl U
SBJICHUS; TOHUMaHKE BO3MOKHOCTH aKCHOMaTHYECKOTr0 TOCTPOCHHUS MaTEMaTHUECKUX TEOPHIA;

- BIIaJICHUE METOJIaMHU J0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX MpUMe-
HSTh, IPOBOJIUTH JI0KA3aTeIbHbIE PACCY)K/ICHUS B XOJIE PEICHUS 3a/1a4;

- BIIQJICHUE  CTAaHJApPTHHIMA  TpPUEMaMH  pELIEHUS  palUMOHAIBHBIX U
UPpaLMOHATIbHBIX, TOKA3aTEIbHbBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB,
UX CHUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MIPOTrpaMM, B TOM YHCIIE JJIsl IIOUCKA ITyTH
pellIeHus U WLIIOCTPALUU PELICHUS] YpaBHEHUI U HEPABEHCTB;

- c(hOpPMUPOBAHHOCTH TPEJCTABICHUN 00 OCHOBHBIX IMOHSATHSIX MaTEMaTHYECKOTO
aHaJM3a M MX CBOMCTBaX, BIAJCHHE YMEHHEM XapaKTepu3oBaTh MOBeAcHUE (YHKIIUH,
MCIIOJIb30BAHUE MTOTYYCHHBIX 3HAHUM /17151 OTTMCAHUS U aHAIN3a PEAIbHBIX 3aBUCHMOCTENH;

- BJIa/ICHUE OCHOBHBIMU MOHATUSAMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETpUYe-
CKHX (purypax, uX OCHOBHBIX CBOMCTBAX;

- c(OpMUPOBAHHOCTh YMEHHUS pacro3HaBaTh TreoMeTpuueckue (urypsl Ha
YEpTEkKax, MOJIETSAX U B PEAIbHOM MHUpPE; MPUMEHEHHE H3YYCHHBIX CBOMCTB T'€OMETPUUYECKUX
buryp u hopmMmyn Uil perIeHus FTeOMEeTPUUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJIEP>KaHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUM O MPOLIECCaX U SBJICHUAX, UMEIOIINX BEPO-
ATHOCTHBI XapaKTep, OCHOBHBIX XapaKTEPUCTHKAX CIYYalHBIX BEJIMYWH, CTATUCTHYECKHUX
3aKOHOMEPHOCTAX B p€aIbHOM MHUPE, OCHOBHBIX IMOHSATUSIX 3JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH;
YMEHHM HaxOIuTh M OICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUA B MIPOCTEHIINX
MPaKTUYECKUX CUTYaIUIX.
-BJIaJICHHE HaBBIKAMHU UCIIOJIb30BaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM NP PELICHUH 3a/1a4.



5. COJIEP)KAHUE YUYEBHOM JUCIUILINHBI
Beenenune
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALMOHHBIX TEXHOJOTUSIX U MPaK-
TUYECKOH nesiTenbHoCTH. Llenu u 3aqaun u3ydeHns MaTeMaTHKH IPH OCBOGHUU MpodeccHii
CIIO u cnenuansHocrei CIIO.
AJITEBPA
PasBHTHE IIOHATHSA O YHCAE.
L[eAI::Ie U pariliOHaABbHBIE 9HCAA. ﬂeﬁCTBHTeABHLIe qHCAQ. HpI/I6AI/I}KeHHI~:Ie
BbIUMcAeHHsI. KOMIIAEKCHBIE YHCAA.
YpaBHeHHs U CHCTeMbl YPABHEHUI.
PaunonaneHble, HppaMOHAJIbHBIE YPABHEHUS U CUCTEMBIL.
PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.
OcHoOBHbIE PUEMBI UX pelIeHUs (Pa3I0kKeHHE Ha MHOXKUTENN, BBEJICHIE HOBBIX HEU3-
BECTHBIX, IOJICTAHOBKA, TpaUICCKUI METON).
HepasencrBa. Paunonanbssble, nppaunoHaibHble. OCHOBHbIE IPUEMBI UX PELLICHUS.
Hcnoab3oBanue cBOMCTB M rpaukoB GyHKIMI PU pellIeHNH YPABHEHHUI U Hepa-
BeHCTB. Meto1 uHTepBaioB. M300pakeHne Ha KOOpAMHATHON IUIOCKOCTH MHO>KECTBA PELLIEHUIN
YpPaBHEHUM U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
Ilpuknaouwie 3a0auu
[IpumeneHre MaTeMaTUYeCKUX METOJIOB JIJIsl PELEHUS COIEPKATENIbHBIX 3a1a4 U3 pa3-
JIMYHBIX 00J1aCTe HayKU U MPAKTUKH.
HNurepnperanus pesyibrara, y4eT peajJbHbIX OTPaHUYCHUM.
KopHH, cTeneHH H AorapHdMBbI.
Kopuu u crenenu. KopHu HaTypasbHOM CTEIIEHU U3 YHUCcAA U UX cBoiicTBa. CTeleHU C

PamHOHAaABHBIMHU ITOKA3aTEAAMH, UX cBoticrBa. CTeneHu C AeHCTBUTEABHBIMU ITOKa3aTe-
AaMu. CBoOHCTBa CTEIIEHU C AEHCTBUTEABHBIM ITIOKA3aTEAEM.

Jlorapudm. Jlorapudm uncaa. OcHoBHOe JorapudMuueckoe ToxaecTBO. [ecsaTiuunbie u
HaTypaJyibHble Jorapudmsl. [IpaBuna nelictuii ¢ norapupmamu. Ilepexon k HoBomy
OCHOBAHMIO.

IIpeoOpa3oBanue ajnredopanyeckux Bbipa:keHuid. [I[peodpazoBanue painoHaIbHBIX,
UPPAIMOHATFHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U IOTaPHU(PMUIECKIX BBIPAKCHHI.

Ilpakmuueckue 3anamus

Apudmerrueckue AeMCTBUS HAJl YMCIaMH, HaXO0KIEHHE MPUOIMKEHHbBIX 3HAUYCHU I BETMYUH
U TOTPeIIHOCTEH BhIYMCIIEHUH (a0COIIOTHOW M OTHOCUTENBHOMN ), CPAaBHEHHE YHCIIOBBIX
BBIPAKCHU.

KopHuu ypaBHenuil. PaBHocuiabHOCTD ypaBHeHUH. [IpeoOpazoBaHue ypaBHEHHH.

OcHoOBHbIE IPUEMBI pellIeHNs ypaBHEHUH. Pelienne cucreM ypaBHEHUH.

Vcnonb3oBanue CBOMCTB U rpaguKoB (QyHKIMIH 11 pelIeHusl ypaBHEHU U HEpPaBEHCTB.

Brruucnenue u cpaBHeHNE KOpHEW. BbIoIHEHNE pacyeToB ¢ pauKaiamu.

Pewrenne nppauoHanbHBIX ypaBHeHUN. Haxo1eHne 3HAaU€HH CTENIEHEN ¢ paliOHalIb-
HbIMHU MOKa3areasiMu. CpaBHeHue creneneil. [IpeobpazoBanus BeIpaKeHU, COAEpKAIINX
creneHu. Pemenue nokasareabHbIX YPaBHEHUN.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3naueHuii sorapugma 1o npous3BoIbHOMY OCHOBaHUIO. [lepexot oT oJHOrO
OCHOBaHUs K Jpyromy. Beruncnenue u cpaBHenue gorapudmos. JlorapudpmupoBanue u
MIOTEHIUPOBAHUE BBIPAXKEHUM.

[TpuOnu>xeHHbIE BBIYUCIICHUS U PELICHUS TPUKIIaIHbIX 3a]1a4.

Pemenue norapupmMudeckux ypaBHEHUH.



OCHOBBI TPUTOHOMETPUMU.
OcCHOBHBbIE IOHATHS.

Panuannas mepa yria. Bpamarensnoe npuwkenue. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
qHClIa.

OcHOBHbIE TPUTOHOMETPUYECKHUE TOMKIECTBA.

®opmyibl puBeaeHuss. PopMyiibl cinoxkeHus. Dopmysibl yaABoeHUs1. Popmyivl NOIOBUHHOSO
yena.

IIpeoGpa3oBanus NpocTeINX TPUTOHOMETPHUUYECKUX BbIPAKEHH I

[Ipeobpa3oBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIINN B IPOU3BEICHNE U POU3BEICHUS
B CyMMY. Buipaoicenue mpueonomempuieckux )yHKyuil yepes manHeeHc noJ08UHHO20
apeymenma.

TpuroHomerpuveckne ypaBHeHUsl 1 HEPABEHCTBA

[Ipocreiimue TpuroHoMeTpuuecKue ypaBHeHus. [lpocmetiuiue mpuzoHomempuieckue
Hepagencmaa.

OoOpaTHble TpUroHOMeTpHYecKkre GYHKIUHN. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn

Panuanubiii MEeTO MI3MEPEHHUS YIIIOB BPAIICHUS U CBA3B C IPATyCHOI MEpOil.

OCHOBHBIE TPUTOHOMETPUICCKUE TOXKICCTBA, POPMYJIIBI CIIOKEHUS, YIBOCHHS, IPEO0-
pa3oBaHUe CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIMIA B IPOU3BEACHUE, TPpeoOpazoBaHUE MPo-
W3BEJICHUS TPUTOHOMETpUYECKUX PyHKIMN B cymMMy. [IpocTeiinme TpUroHOMETPHUIECKIE
yYpaBHEHHUS U HEPABEHCTBA.

OOpaTtHbIe TPUTOHOMETpHUYECKUE (YHKITUHN: apKCHHYC, apKKOCHHYC, apKTaHTCHC.

OYHKIHUMN.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUeHU; rpaduk (GyHKIMH, TOCTPOSHUE TpapUKOB
(GyHKIMH, 3alaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa pyHKIMH. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTh, OTPAHUYEHHOCTD, IEPHUO-
JUYHOCTH. [IpoMexkyTKu Bo3pacTaHusl U yObIBaHUS, HAaUOOJIbIlIeEe 1 HAMMEHbIIIEe 3HAUECHNUS,
TOUYKHU 3KcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKIHOHATBHBIX 3aBUCUMOCTEH
B pEaJIbHBIX IpoIeccax U siBIeHUAX. ApudmMerndeckue onepaunu Haa GyHkuusmu. CrnoxxHas
bynkuus (komnosuuus). Ilonamue o nenpepvieHocmu QYHKYUU.

Oopatublie pynkuuu. Ooacms onpeodenenuss u 001aCMb 3HAYEHUL 0OPaAMHOU YHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, NOKa3aTelbHbIE, JorapupmMuyeckne 1 TPUroHoMeTpruuyeckne QPyHKIUM.
OOpaTHbIe TPHTOHOMETPHYECKHE (PYHKIIUH

Onpenenenus GyHKIUN, UX CBOICTBA U rpadUKH.

ITpeoOpaszoBanus rpaduxos. [lapaniensHblil mepeHOC, CAMMETPUS OTHOCUTENIBHO OCeH
KOOpJMHAT U CUMMETPHUSI OTHOCUTENIbHO Hayayla KOOPJMHAT, CHMMETPHS OTHOCUTENIBHO MPSMOI
Y= X, pacTsHKEHHE U CXKAaTHE BJIOJIb OCEW KOOpAUHAT.

Ilpakmuueckue 3anamus

IIpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAJIbHBIX IPOLIECCAX U3 CMEKHBIX
muctuminH. Onpenenenue ¢ynkiuil. [loctpoenne n urenue rpadukoB ¢pynkuuii. Mccne-
noBanue GpyHkiuy. CBONCTBA TMHEHHON, KBaIPAaTUYHOM, KYCOYHO-JIMHEHHOMN 1 JpoOHO-
nuHeiHoi ¢yHkiuil. HempepoiBHbIe 1 nepuoanyeckue pyHkuu. CBoiicTBa U rpaduku cCUHYyca,
KOCHHYCa, TaHI'€HCca U KoTaHreHca. OOparHble GyHKIMU U UX rpaduku. OOpaTHbie
TpuroHomerpuueckue Gpynkuuu. [IpeodpazoBanus rpapuka ¢pynkuuu. 'apmMmonnueckue
kosiebanus. [IpuknagHele 3aaun.

[TokazarenbHble, TOrapupMUUECKe, TPUTOHOMETPUUECKHUE YPAaBHEHUS U HepaseHCmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A



MocaenoBareapHocTH. CocOOB! 3aaHUS M CBOMCTBA YMCIIOBBIX II0OCIEN0BATEILHOCTEN.
Ionamue o npedene nocnedosamenvrnocmu. Cywecmeosanue npedena MOHOMOHHOU
ozpaHuuenHotl nociedosamenvrocmu. CyMMHpPOBaHUE MOCIEI0BaTeNIbHOCTEH. beckoneuHo
yObIBaroI1asi FeOMETPUYECKAs IIPOTPECCUS U €€ CyMMaA.

IpousBoanas. IloHsTHe 0 TPOM3BOAHOW (YHKIHUU, €€ TEOMETPHYCCKUN U (PU3HUCCKHUI
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yakuun. [Ipom3BoaHble CyMMBI, pa3HOCTH,
npousBeeHus, 4acTHbele. [Ipon3Bo/HBIE OCHOBHBIX 3JeMeHTapHbIX GyHKiMil. [IpumeHenue
NPOM3BOIHON K HCCIIEAOBAHHUIO (DYHKIMI M TMOCTPOCHHIO TpaduKoB. [IpouszsooHvie obpammoil
GdyHKyuu u Komnozuyuu GyHKyuu.

[Ipumepsl HUCHOIB30BAaHUS IPOU3BOJHOM JJII HAXOXKICHHUS HAWIYYLIEro pelieHus B
NPUKIAIHBIX 3aJadax. BTopas mnpousBojHAas, €€ TeoOMETPUYECKH W (PU3NYECKHIl CMBICI.
HaxoxxneHne ckopocTu ajIs mporecca, 3a1aHHoro GopMyinoi u rpaduxom.

IlepBooOpa3nast m uHTerpaja. [IpuMeHeHHne ONpeneNeHHOr0 MHTErpaia isl HaXOXKICHUS
IUIOINAAN KpUBOJIMHEHHON Tpaneunu. ®@opmyna Hetotona—IJleiioauna. [Ipumeps! npuMeHeHus
UHTETpasia B (PU3HKE U TEOMETPHH.

Ilpakmuueckue 3anamusn

UucnoBas MOCIENOBATEIBHOCTh, CIOCOOBI €€ 3a/laHus, BBIYHUCICHHS YJICHOB IOCIEI0-
BatenbHOCTH. Ilpenen mocnenoBatensHOCTH. beckoHeyHO yObIBaromas TeOMETpHUYECKas
MIPOrpeccusl.

[Ipon3BoHasA: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IIPOU3BOAHOM.

YpaBHeHue KacaTenbHOi B 001em Buje. [Ipasuna u popmynsl nuddepenimpoBanus, Tabnuna
MPOM3BOJIHBIX 3JEMEHTapHBIX (QyHKIMH. VccnenoBanne (QyHKIMHE ¢ TTOMOIIBIO TPOU3BOTHOM.
Haxoxnenrne HanbobIIero, HAMMEHBIIET0 3HAYSHHSI U DKCTPEMAaIbHBIX 3HAUeHUN (DYHKIUU.

Wurerpan u nepBooOpasHas. Teopema Hprlorona—IJleliOnuna. [lpumeHenue uHTerpaira K
BBIUMCIICHUIO (PU3NYECKUX BETUYHH U TUIOMIA ICH.

KOMBHHATOPHKA, CTATUCTHUKA n TEOPUA BEPOSITHOCTEM.
DJIeMeHTbl KOMOMHATOPUKH.

OcCHOBHbIE TOHATHS KOMOMHATOPUKHU. 3a/1a4M Ha MOJCUET YKCiia pa3MelLeH i, TepecTaHOBOK,
couetanuil. Pemenne 3amay Ha nepebop BapuaHToB. dopmyna Ounoma Heiorona. CpoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

DNEeMEHTHI TEOPUH BEPOSITHOCTEH

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE W YMHOXKEHHE BeposiTHOCTeH. [lomsamue o
Hezasucumocmu cobvimui. JJuckpemnas CIy4auHas 6eIuyuHd, 3aKOH ee pacnpeoeneHusl.
Yucnosvie xapakmepucmuku OUCKpemHOU CryYyanHou eenruuunvl. I[lonamue o 3akone 6016uUxX
yuces.

DJIeMEHTBI MAaTEMATHYECKON CTATHCTHKH.

[IpencraBnenure AaHHBIX (TaONULBI, AUArpaMMbl, TpaduUKH), 2eHepanrbHdas COB0OKYNHOCMb,
8vl00pKa, cpedHee apugpmemuueckoe, meouauna. Ilonamue o 3adauax mamemamuieckoll
CMAMUCMuKu.

Pewenue npaxmuyeckux 3a0ay ¢ npumeHeHuem 6epOosSMHOCHHbIX MEMOO08.

Ilpakmuueckue 3anamus

Hctopus pa3BuUTHS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTAaTUCTUKM U UX pOJb B
pPasIUYHBIX cepax UYeTOBEYSCKON >KMU3HeAesTeNbHOCTU. [IpaBmiia komOmHaTOpUKHU. Pemenne
KOMOMHATOPHBIX 3ajnay. Pa3memenus, coderaHus M nepecTaHoBKU. buHom HbproToHa u
tpeyrosnbHuK [Tackans. [Ipuknanseie 3agaqn.

Kiaccuueckoe omnpeneneHne BEPOSTHOCTH, CBOMCTBAa BEPOATHOCTEM, TEOpEMa O CyMMe
BeposiTHOCTEN. Bpruncienne BepostHocTed. [Ipuknanneie 3amaun. [IpencraBieHue 4MCIOBBIX
naHHbIX. [Ipuknaasbie 3a1aun.

I'EOMETPUAI.



[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

B3anmHoe pacnonokeHue ABYX NpsIMBIX B MpocTpaHcTBe. [lapamnenbHOCTH NpAMON U
miockocT. IlapaimensHOCTh IMIOCKOCTER. IlepneHIuKYIspHOCTE NPSIMOM M IUIOCKOCTH.
[leprieHAMKYISIp W HAKJIOHHAs. YTOJ MEXAY MPSIMON M IIOCKOCTHIO. JIByrpaHHbI yroa. Yroi
MEXy INIOCKOCTAMU. [leprneHIuKynsspHOCTb ABYX IJIOCKOCTEH.

I'eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUICIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapanmnensHoe mnpoekTupoBanue. I[liowaos opmozonanvHol npoekyuu. V3o0paxeHue
POCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHMKH.

Bepmunsl, pebpa, rpaHun MHOTOTpaHHUKA. Pazeepmia. MHuozoecpannvie yenvi. Bwinykivle
MHo2oepanHuku. Teopema Duinepa.

[Ipusma. [Ipsimast u naxnonnas npusma. [pasunbnas npusma. [apamnenenunes. Kyo.

[Tupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

CumMmerpuu B KyOe, B apajijiesieluIese, B IpU3Me U UpaMUJIe.

Ceuenus ky0a, MPU3MbI U TUPAMUJBIL.

[IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’ape, Kyde, OKTadgpe, JOACKadIpe U
HUKOCadIpe).

TeJia ¥ MOBEPXHOCTH BpaLLCHHS.

Hunuaap u koHyc. YceueHHBIH KoHyc. OCHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTH, 00-
pasytomiasi, pazBepTka. OceBble CEUEHHUS U CEUEHUs, TapajlieIbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpbHas miockocTs K chepe.

HN3mepenus B reomeTpum.

O6beM u ero usmepenue. MarerpansHas ¢hopmyna oobema.

®opmyibl 00beMa Kyda, IPSAMOYTOJIBbHOIO Napajuleenue1a, IPU3MBbL, WINHAPA. POpMYyIIbl
o0bema nupamMuibl U KoHyca. @opMyIibl IIOHIAIM TOBEPXHOCTEH HUIMHAPA U KOHYca. POpMYIbI
o0beMa Imapa u Iiomanu cepsl.

IToxo6me Te. OTHOIIEHUS TUTONIAIeH TOBEPXHOCTEH U 00beMOB OJJ00HBIX Ted. KoopauHaTe!
U BEKTOPbI

IIpsiMoyrosibHasi (1ekapToBa) CHCTeMa KOOPAMHAT B npocrpancTree. Popmysa paccTos-
HUS MEX]ly IBYMS TOUKaMU. Y paBHEHUs CHEPbI, HI0OCKOCHU U NPAMOU.

BekTopbl. Monyne Bekropa. PaBeHCTBO BEKTOpoB. CII0K€HHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha yucio. Pa3noxeHne BEKTOpa MO HANpaBJICHUSM. YTOJ MEXIY IBYMsS BEKTOPAMHU.
ITpoexuus BexTopa Ha ock. KoopauHaTs! BekTopa. CKalspHOE IPOU3BENECHNUE BEKTOPOB.

Hcnonb30Banne KOOpIMHAT U BEKTOPOB MPU PEIIEHUN MaTeMaTHUYECKUX U MPUKJIIAJAHbIX 33/1a4.

Ilpakmuueckue 3anamusn

[Ipu3Hakn B3aMMHOTO pAacHOJIOKEHUS NPAMBIX. YIrol MexAy HpsAMbIMU. B3aumHoe
pacrosIokeHUe NPSMBIX U III0cKOocTeN. [lepneniuKysap 1 HaKJIOHHAs K IVIOCKOCTH. YTOJI MEXIy
HPSIMOH U MJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM pacIoIOKEHUU MPsIMON U IIocKocTH. Teopema o
TpeX NEPIEHIUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U NEPIEHANKYISAPHBIX INIOCKOCTEN.

PaccTosiHMe OT TOYKM 10 IUIOCKOCTH, OT HPSIMOM 1O IUIOCKOCTH, PACCTOSHUE MEXAY
IUIOCKOCTSIMU, MEXIY CKPEUIMBAIOLUIUMUCS NPSIMbIMH, MEXIY MPOU3BOJIbHBIMH (GUTYpaMU B
IIPOCTPAHCTBE.

[TapamnensHOEe TPOEKTUPOBAHHWE U €ro CBOICTBa. Teopema o niowaou Opmo2OHANLHOU
npoeKyul MHO20y20bHuUKA. B3auMHOE pacnoioKeHHe MPOCTPAaHCTBEHHBIX (UTYD.

Paznuynble Buabl MHOrorpaHHukoB. Wx wuzoOpaxkenus. CedeHus, pa3BEpPTKH MHOIO-
rpaHHuKOB. [lnomanps noBepxHocTH. Buuabl cuMMerpuii B mpoctpaHcTBe. CuMMeETpus Ten
BpallleHUsl U MHOTOTPaHHUKOB. Beruncienue miomaaei u o0beMoB.

Bexropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, C(hephl, IIOCKOCTH. PaccTostHue mexay Toukamu. JlelcTBust c



BEKTOpPaMHM, 3aJaHHBIMU KoopauHaTamu. CKalsipHOe TpOU3BEICHHE BEKTOpPOB. BekTopHoe
YpaBHEHHE MpPSIMOH U IUIOCKOCTH. Vcmonb3oBaHHE BEKTOPOB IPHU JOKA3aTEIbCTBE TEOPEM
CTEepEeOMETPHH.

Jns BHEayOUTOPHBIX 3aHATHM CTyJE€HTaM HapsAdy C PEIIeHWEM 3a/Jad W BBIIOJIHEHUS
MPAKTUYECKHUX 33JJaHUH MOYKHO MPEAJIOKUTh TEMBI HCCIIEIOBATEIbCKIX U peepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPHUI OTIEIbHBIX MEJKHX 3a/1a4 U YNPAKHEHUM MPEUIaratoTcsi CHOKETHbIE
3a/laHus, TPEOYIOIINe JUIUTEIHLHOW pa0OThl B paMKaxX OJHON MaTeMaTHYeCKOW CHUTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHIUBUIYATbHBIMU 3aJaHUSIMH, TaK ¥ TPYNIOBBIMU JJISi COBMECTHOTO
BBITIOJIHEHUS UCCIIENOBAaHMUS.

Temwvt pechepamoe (00xkna0os), ucciedosamenbcKux nPOEKmogs:.

-HenpepoiBHbIEe qpobdu.

-IIpumeHeHune CII0KHBIX TPOLIEHTOB B 3KOHOMHUYECKUX PacyeTax.
-ITapamiennbHOE TPOESKTUPOBAHHUE.

-CpenHue 3HaYeHUs1 U UX IPUMEHEHHE B CTATUCTHKE.
-BekTopHoe 3a1aHue NpsMbIX U IVIOCKOCTEH B IIPOCTPAHCTBE.
-CrnoxeHne rapMOHUYECKHX KOoleOaHui.

-I'padmueckoe pemieHre ypaBHEHHI 1 HEPABEHCTB.
-IIpaBuiibHbBIE U TOIYIPABUIbHBIE MHOTOTPAHHUKH.
-Konnyeckue cedeHus U ux NPUMEHEHHUE B TEXHHUKE.
-ITonsitue nuddepenimana u ero NPUIOKEHUS.

-CxeMbl MIOBTOPHBIX UCHIBITaHUKM bepHyrim.

-HccnenoBanre ypaBHEHUI U HEPABEHCTB C TAPaMETPOM.



6. TEMATHYECKOE INTAHUPOBAHHUE

[lpn peanuzanmu cojpepkaHus 0O0ME0Opa30BaTEIbHONW y4YeOHOW JAMCIMIUTHHBI
«Matemarukay» B npenenax ocoeHus: OIIOII CITIO na 6a3e 0ocHOBHOTO 001Ier0o 00pa3oBaHMs C

MOJIy4YE€HUEM CpeHero ooiiero o0pazoBaHus yueOHas Harpy3Ka CTYJE€HTOB COCTABIISET:

st ogHor (hopmbl 0OydeHus -298 wacoB, U3 HUX ayAUTOpHAs y4deOHas Harpyska,
BKJTIOYas PAKTHYECKUE 3aHATHS - 234 yaca; BHeay TUTOPHAsI CAaMOCTOSATENbHAs paboTa CTyICHTOB

—62 vaca; KOHCYJbTAIIUN - 2 Yaca

Ui 3204HON (opMbl 00yueHus - 298 yacoB, U3 HUX ayAUTOpHAas yueOHas Harpyska,
BKITIOUAsl PAKTUIECKHE 3aHATHUS - 16 yacoB; BHEayTUTOpHASI CAMOCTOSITEIIbHAS pab0oTa CTY/ICHTOB

— 282 yaca.

Ounas popma

Buj yueGHOi padoThI Obnem
4acoB

MaxkcumainpHas yaeOHas Harpyska (Bcero) 298

O0s13aTenbHast ayIuTOpHas yuyeOHasi Harpy3ka (Bcero) 234

B TOM YHCIIC:

TEOPETUYCCKOE

PAKTUYECKHE 3aHSTUS 234

CamocTosTenpHas pabora o0ydaromierocs (BCero) 62

KoncynpTanms 2

VToroBas arrecrarus B popme DK3aMeH

3aounas popma

Buj yuedHoii padoThi ObneM
JacoB

MakcumMasbHas yuyeOHast Harpy3ka (Bcero) 298

O0s13aTenbHast ayIuTOpHas yuyeOHasi Harpyska (Bcero) 16

B TOM YHCIIE:

TEOPETUYECKOE -

MPaKTUYECKHUE 3aHATUS 16

CamocTosTenpHas pabota o0ydaromierocs (Bcero) 282

KoHcynbTanus

HToroBas arrectarus B popme DK3aMeH




6.1. TemaTnyeckuii MJIaH y4eOHOM JUCUMIIIIMHBI

dopma 00ydeHHS - QUHAS.

Ne
n/n

Pa3znennl 1 TeMbl JUCHUILINHBI

Buabl
paodoThl,
BKJIIOYAs
CaMOCTOSITEJIbHY

yueOHoit

DopMbI
TeKylIero
KOHTPOJIA
yCIeBaeMoCTH

(no neoenam
cemecmpa)
dopma
NPOMEKYTOYH
oit
arrecTauMu
(no
cemecmpam)

10 padory
CTYIEHTOB U
TPYAOEMKOCTH (B
qacax)

Cemectp

Henens cemecTpa

Jleknuu

IIpakTu4yeckue 3aHATHSA
JlabopaTropHble 3aHATHS
KoncyabTanuu
CamocrosiTesibHas padoTa

Paznen 1. Anreopa

-
(o)
N

YcTHBIN
ompoc,
MUCHEMEHHAs
pabora

1.1 Tema. BBegenue |
Pa3BI/ITI/Ie IIOHATHUS O YUCJIC.

1.2 | 10 2 VYcTHEBINI
orpoc,
[IMCbMEHHAs

pabora

YpaBHEHHUS U CUCTEMBI YPABHECHUN

1.3 | 8 4 VYcTHEBINI
orpoc,
[IMCbMEHHAs

pabora

HepasencrBa

14 . I 8 4
Vcnonb3oBaHue cBOMCTB U rpadukoB

(GyHKIUH P pelIeHnn YpaBHEHUH 1
HEPaBEHCTB

YcTHBIN
ompoc,
MAChbMEHHAS
pabora

1.5 VYcTHBII
orpoc,
[MUCbMEHHAsA

paborta

Kophu, crenenu u norapu@Msi. I 20 2
Jlorapudm yucna

1.6 VcTHBII
orpoc,
[MUCbMEHHAsA

paborta

CreneHHble, MOKA3aTeNIbHEIC U | 18 2
norapupmMudeckue GyHKIUU
IToka3zaTenbHbIe U
JorapupMuUecKre ypaBHEHUS

HTroro no pazneay 1 80 16




Pa3nea 2. OcHOBBI TPMTOHOMETPHH

2.1 OCHOBBI | 12 4 | YcrHbIM
TPUTOHOMETPHHU orpoc,
MUChbMEHHAs
paborta
2.2 | Tpuronomerpuueckue GpyHkuu, ux | | 12 4 | Yerubiit
CBOWCTBA U TpapuKu orpoc,
MUChbMEHHAs
pabora
HTtoro no pazneny 2 24 8
Pa3znen 3. ®DyHKIUM UX CBOIICTBA U
rpaguku
3.1 OyHKIUU | 8 YcrHbII
orpoc,
UChbMEHHAs
pabora
3.2 | CgoiicTBa (hyHKIIUU | 4 YcrHbii
orpoc,
4 MACbMEHHAs
I pabora
3.3 | O6parubie GpyHKINUU I 8 VYcerHblit
orpoc,
UChbMEHHAs
pabora
Hroro no pasneny 3 24
Pa3pen 4. Hauaja MaTeMaTH4ecKOro aHaJIu3a
4.1 | IlocnenoBaTrenbHOCTH I 12 2 | YcrHBIH
orpoc,
MUChMEHHAs
pabota
4.2 | [IpousBogHas 1] 18 4 YcrHbIi
orpoc,
MUChMEHHAs
pabota
4.3 | [lepBooOpa3Hasi 1 MHTETpa I 10 4 | YcTHBII
orpoc,
MUChMEHHAs
pabota
HToro no pazneny 4 40 10




Pa3nea 5. KomOuHaTopuka, CTAaTHCTHKA, U TEOPUSI BEPOATHOCTEH

5.1 8 4 | Ycrubiit
DneMeHTbI o1poc,
KOMOWHATOPHKH UChbMEHHAs

pabora

5.2 1 8 2 | YcrHbId

. orpoc,
DJIeMEHTBI TEOPUHU BEPOSTHOCTEH
UChbMEHHAs
pabora

5.3 1 8 4 | YcTHBIN
OneMeHTbI MaTeMaTH4ECKOU orpoc,
CTaTUCTHKH MUChbMEHHAs

pabora
Hroro no pazueny 5 24 10

Pa3nea 6. 'eomerpus

6.1 I 10 4 | YcTHBII
[psimbie u TUIOCKOCTH B orpoc,
MIPOCTPAHCTBE MUChMEHHAs

pabora

6.2 I 8 4 | YcTHBII

OIpocC
MHororpaHHuK" poc,

MUChMEHHAs

pabora

6.3 I 8 4 | Ycrubiii
Tenan

orpoc,
MOBEPXHOCTHU
- MUChMEHHAs
P pabora
6.4 1 8 4 | Ycrublii
orpoc,
W3mepeHus B reoMeTpuu
MUChMEHHAs
pabora
6.5 | KoopauHatel 1 BEKTOPBI 1 12 8 2 | YcrHbBIN
orpoc,
MUChMEHHAs
pabora
Hroro no pazaeay 6 42 18
Bcero 234 2 |62 |298




®dopma 00yueHUs - 320UHAS.

Ne Pa3nenbl 1 TeMBbI JUCHHUILIMHBI Buabt  yueOHoil DopMbl
n/n padoThI, TeKy1Iero
BKJIIOYAs KOHTPOJIS
CaMOCTOATEJIbHY ycrneBaeMocTH
0 padory (no neoenam
CTY€HTOB u cemecmpa)
TPYA0eMKOCTH (B ®opma
yacax) NMPOMEKYTOUYH
U
% | & 5|
= | = & | aTTecTauMMU
) = <
= = 2 | (no
< S| 8 % | cemecmpam)
=3 =
= | 2| =] 2
[3) = 2 = =
=~ ¥ = = | o
= 2| =| & | E
S = 2| 2| &
Sl x| =E|E|s|E|=
(3) = = p) el | 2
o 3 = =< 1) Q =
Sl Rl gl || 2| =
3| o |l ||| 3| =
O BB E|IBR| 2|0
Pasznen 1. Anredpa
1.1 | Tema. Beenenne [ 1 12 | YcTHbli
PazButue moHsATHS O YHCTE. orpoc,
MUChbMEHHAs
pabora
1.2 | Kopuu, ctenenu u jgorapudmbl | 2 12 | Ycrubrit
orpoc,
MUChMEHHAs
pabora
1.3 | Jlorapudwm. Jlorapudm uucna I 12 | YcrHblit
CreneHHbIE, TTOKA3aTEIbHBIC U orpoc,
norapudmudeckue GyHKIUN MUChMEHHAs
[TokazaTenbHbIC U pabora
norapuMUUECKre YpaBHEHUS
HTtoro mo pazneay 1 2 36
Pa3nes 2. OcHOBBI TPMTOHOMETPHUH
14 OcHOBBI 14 | YcrHbrit
TPUTOHOMETPHH orpoc,
MUChMEHHAs
paborta
1.5 | Tpuronomerpuueckue GyHKIMH, UX 2 14 | YcrHblit
CBOICTBA U rpaduKu ompoc,
MUChMEHHAs
paborta
Hroro no pazneny 2 2 28
Paznen 3. DyHK1MHU X CBOIICTBA H
rpaguku




3.1 | ®yHkuuu | 12 | VYcrHerit
orpoc,
MUChbMEHHAs
paborta
3.2 | CgoiicTBa (hyHKIIUU | 2 12 | YcrHbrit
orpoc,
MUChbMEHHAs
paborta
3.3 | O6parubie GpyHKIUN I 12 | VYcrHbrit
orpoc,
MUChbMEHHAs
paborta
HToro no pazaeny 3 2 36
Paznen 4. Hayajia MmaTeMaTH4eCKOro aHAJIM3a
4.1 | IlocnenoBarenbHOCTH I 12 | YcrHbIi
orpoc,
MUChMEHHAs
pabora
4.2 | [IpousBogHas | 2 14 | YcrHBIN
orpoc,
MUChMEHHAs
pabora
4.3 | IlepBooOpa3Has U UHTErpal (| 14 | YcrHblit
orpoc,
MUChbMEHHAs
pabota
HTtoro no pasneay 4 2 40
Pasnen S. YpaBHeHus1 1 HepaBeHCTBA
5.1 1 12 | VYcrHbrit
. orpoc,
YpaBHEHUSI U CUCTEMBI ypaBHEHUN
MUChMEHHAs
pabora
5.2 1 2 14 | YcrHBIN
OTIpoC
HepasenctBa poc,
MUChMEHHAs
pabora
5.3 . 1 14 | YcrHbrit
Hcnons3oBanne cBOWCTB U TpauKOB onpoc
KIUU IIPU PEILIEHUU YPABHEHUN U ’
(ymKn PP P MUChMEHHAs
HEPaBEHCTB
paborta
Hroro no pazneay 5 2 40
Paszpen 6. KomOnHaTopuka, CTAaTUCTHKA, M TEOPHS BEPOSTHOCTEH
6.1 2 14 | Ycrubii
OneMeHTbI orpoc,
KOMOMHATOPUKHU MUChMEHHAs
paborta




6.2 1 12 | YcrHbiid
. orpoc,
DNEMEHTHI TEOPHH BEPOSITHOCTEH
MUChbMEHHAs
paborta
6.3 (| 14 | YcrHBIR
DJIeMEHTBI MaTeMaTU4YEeCKON ompoc,
CTaTHCTUKH MUChbMEHHAs
paborta
HToro no pazneny 6 2 40
Pasznen 7. I'eomerpust
7.1 1 2 14 | YcrHbiid
[IpsimMblie u IJIOCKOCTH B o1poc,
MIPOCTPAHCTBE MUChbMEHHAs
pabora
7.2 (| 12 | YcrHbiid
ompoc
MHororpanHuku poc,
MUChMEHHAs
pabora
7.3 (| 2 12 | YcrHbiid
Tema n
ompoc,
MTOBEPXHOCTHU
R — MUChMEHHAs
p pabora
7.4 (| 12 | YcrHbiid
ompoc,
N3mepenus B reoMeTpuun
MUChMEHHAs
pabora
7.5 | KoopanHatThl 1 BEKTOPBI |12 12 | VYcrHerit
ompoc,
MUChMEHHAs
pabora
Hroro no pazneny 7 4 62
Bcero 16 28 | 298




6.2 XapaKkTepuCTHKA OCHOBHBIX BHI0B YUeOHOH 1eATeILHOCTH CTVICHTOB

Coneprxanue
00ydeHUS

XapakTepuCcTUKa OCHOBHBIX BHUJIOB YUEOHOW IEATCIHHOCTH
CTYJICHTOB (Ha ypOBHE YYCOHBIX ICHCTBHIN)

Pasnen 1. Anreopa

Tema 1.1. Pa3sBurue moHATHS O
quciie

3HATh:

- [{esible 1 pallMOHAJIbHBIC YHCIIA.

- JlelicTBUTENIBHBIC YHCIIA.

- [IpuGi>xeHHbIE BEIYUCIICHUS.

- KoMruiekcHbIe uuncia.

YMETh:

- IIpeoOpazoBbIBaTh anredOpanuecKkue BhIpaXKEHUS.

- BBINONMHATH 1EMCTBUS C KOMIUIEKCHBIMU YHUCIIAMH.

Tema 1.2 YpaBHEHUS U CUCTEMBI
YpaBHEHU I

3HATH:

- Buasl panmoHabHBIX, MPPAMOHAIBHBIX YPABHEHUM U
CUCTEM.

- OCHOBHBIE TPUEMBI PELICHU.

- CBoiicTBa (DyHKIMI 1 X UCIIOJIb30BAaHUE [P PELLICHUU
YPaBHEHUH U CUCTEM yPaBHEHHIA.

YMeTh:

-Pemare ypaBHEHHs U CHCTEMBI YPaBHEHUM.

- 300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA
[pELIEHUI YPAaBHEHUM U CUCTEM.

Tewma 1.3. HepaBencraa.

3HATh:

- ®opMysbI IPOCTEUIINX HEPABEHCTB.

YMeTh:

-Pemare HepaBeHCTBa.

-M300pakaT Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA
[pELIEHUI HEPaBEHCTB.

Tema 1.4 Vcnonb30BaHUE CBOMCTB
1 rpaduKoB QYyHKIUI pU
pEILIEHUN YPaBHEHHUI U
HEPaBEHCTB

3HATh:

- Buasl palimoHAIBHBIX, UPPALMOHAIBHBIX YPABHEHUH,
HEPABEHCTB U CUCTEM.

- OCHOBHBIE ITPUEMBI PELICHUS.

- CBoiicTBa (DyHKIIMI IPU PELICHUN YPaBHEHUI U HEPaBEHCTB.
- Bunbl cogepxaTenbHbIX 3a/1a4 U3 pa3IudHbIX 00JIacTei
HayKd U pakTHKU. CriocoObl MHTEpIIpEeTalliy pe3ybTara,
Y4ET peanbHbIX OIPAaHUYEHUM.

'YMeTh:

-. I300paxaTh Ha KOOpJMHATHOM TJIOCKOCTH MHOXKECTBA
pELICHUI YPaBHEHUI U HEPABEHCTB.
-IIpumensaTr  MaTemMaTH4ecKue
YPAaBHEHUI U HEPABEHCTB.

METOJIbl  JJI1  PEUIeHUs




Tema 1.5. KopHu, crenenu u
nmorapuGMbl

3SHaTh:

-. OnpeneneHue U CBOMCTBa KOPHSI HAaTypajJbHOW CTENEHU U3
YlclIa.

- Onpenenenue u
[MOKa3aTeIeM.

- OnpefiesieHe W CBOWCTBA CTENEHU C JACHCTBUTEIBHBIM
[MOKa3aTeIeM.

- OmpeneneHue U CBOMCTBA Jorapudma yucia.

CBOMCTBA CTCIEHH C panurnoHaJIbHbBIM

'YMeTh:
- BeImmonasaTe npeoOpa3oBaHue paloHANIbHBIX,
I/IppaLII/IOHaJIBHbIX CTCIICHHBIX, ITOKA3aTCJIIbHBIX nu

norapu(pMUUECKUX BBIPAKECHUH.
BbIuucIisATh JIorapu(Msl.

Tema 1.6 .CteneHHEbIe,
MOKAa3aTeIbHBIC U
norapudmuyueckue QyHKIUN
[TokazarenbHbIE U
norapudmuueckue ypaBHEHUs

3HaTh:

- CBolicTBa MMOKa3aTeIbHON (DYHKIIHU.

- CBoiicTBa norapugmMuueckoi GyHKIHH.

- Bupl mokasaTebHbIX YPABHEHUN.

- Buner norapudmudeckux ypaBHEHH.

- YMeTh:

- Ctpoutb rpaduk mokazarenbHON QyHKINU.

- CtpouTth rpaduk JorapupmMuueckon GyHKINU.
- Pemiath mokasarenbHbIE YpaBHEHHUS.

- Pemate norapudmudeckue ypaBHeHHS.

Pa3nes 2. OcHOBbI TPUTOHOMETPHH

Tema 2.1 OcHOBBI
TPUTOHOMETPUU

3HATh:

- OCHOBHBIE ITOHATHS U OIIPEJIEIICHHUS:

Mepa yria.

- BpamarensHoe 1BHXKEHHE.

- CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIa.
- OCHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA,
- ®opmyIibl IPUBEICHMUS.

YMeTh:

- BeimmonusATe npeobpazoBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

- BoruncnsaTe 3HaYeHUs] TPUTOHOMETPUYECKHUX BBIPAXKEHUI.

Panmannas

MPOCTEUIIINX

Tema 2.2 . Tpuronomerpuieckue
(GyHKIMH, UX CBOWCTBA U TpaduKu

3HATh:

- Onpenienienyst: apKCUHYC, apKKOCUHYC, apKTaHI€HC YUCIIA.
- CBOICTBa TPUTOHOMETPUYECKUX (YHKIIUH.

'YMeTs:

- CTpouTh rpaduku TPUTOHOMETPUYECKUX (PYHKIIUH.

- CTpouTh rpa@uku 00OpaTHBIX TPUTOHOMETPUUYECKUX

(byHKINH.




Pa3nes 3 @yHkuum ux cBoiicTea U rpadpukn

Tema.3.1 OyHkunmn

3HATH:
- O6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKIHH.

'YMeTh:
- HAXOAWTH 00JIACTh ONPEACIICHUS W 3HAYCHUH ()YHKIIUM.

Tema 3.2 CpoiicTBa GyHKIIHH

3HaTh:

- CBoticTBa QyHKIHIA.

YMeTh:

- UccnenoBath u cTpouth rpaduku HyHKIHMHA.

Tema 3.3 O6patubie GyHKIUN

3HaTh:

- CBoiicTBa 00paTHOM (PyHKIIMH.

YMETb!

- Haxoauth 00nacTh OmMpeesieHHuss ¥ MHOXKECTBO 3HAYCHUU
00paTHON (HYHKITUH.

- Ctpouthb rpaduk oOpaTHON (YHKITHIA.

Pasznea 4. Hauana mareMaru4yeckoro aHajamsa

Tema 4.1.
ITocaenoBaTeIbHOCTHU

SHATh:

-Crioco0On1 3aJJaHUs i CBOIiCTBa YHCIIOBBIX
[MOCJICA0BATEIILHOCTEHA.

- TloHsATHE O TIpeese MoCIeI0BATeILHOCTH.

- Onpenenenre OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
MPOTPECCUU U €€ CYMMBEI.

YMeETh:

- Berunciaars 1r0001 4iIeH MOCIe 0BaTEIbHOCTH.

- Boruncnsate cyMMy MOCTIE10BaTENBHOCTH.

Tema4.2
[IponsBoaHas

3HATh:

-[TonsiTve 0 NpPoU3BOIHON (HYHKLIUU.

- 'eomerpuueckuii 1 pu3nueckuii CMbICI MIPOU3BOIHOM.
-IlpaBuna auddepeHurpoBanus CcIokHOH U 0OpaTHOM
b yHKIIHA.

- Iuddepennunan QyHKIMM U €r0 FeOMETPUIECKUI CMBICT

- [Ipon3BOIHBIC BBICIINX TTOPSIIKOB.

YMeTh:

- Muddepenunponars GyHKINN.

- Mcnionb30BaTh NPOU3BOAHBIE I HAXOXKACHUS HAWITY4YIIEeTo
pEmIeHNs B IPUKJIAIHBIX 3a/1a9ax.

-UccnenoBares  ¢QyHKIMM MeTonaMu  Au(QepeHIHaTIbLHOro
VCUNCIICHUSL.




Tema

4.3..I1lepBooOpa3Hast © MHTETpa
Ornpenesn€HHbIN

MHTETpal

3HATh:

-IlonsiTrie mepBOOOPa3HON PYHKITHH.

- [loHsATHE HEOIIPENEIEHHOIO UHTETpaJla U €r0 CBONCTBA.
- MeToibl MHTErpUpPOBAHUS.

- 'eomeTpuyeckuil CMBICH ONPENEIICHHOTO UHTErpaa.
YMeTh:

- BerauciATs onpenenéHubie HHTErpaibl.

- HaxonuTe momaayu miockux (Gpuryp ¢ nomMouisko
OIPEIEIEHHOTO UHTErpaa.

- bparb HeomnpenenéHHble MHTErpaIbl pa3IMuHbBIMU
METOIaMHU.

Pa3nes 5. KomOunaTopuka, CTaTHCTHKA, M TEOPUSI BEPOATHOCTEH

Tema 5.1.
DJIEMEHTHI
KOMOWHATOPHKHU

3HATD:

-DopMynbl KOMOWHATOPUKH.

-IToHATHE O HE3aBHCUMOCTH COOBITHIM.
-JluckpeTHas ciydaiiHasi BEIMYMHA.

- 3aKOH pacipeieseHus.

YMETh:

- Pemiath npakTudeckue 3aa4 ¢ MPUMEHEHUEM
KOMOWHATOPHKH.

Tema 5.2. D1eMeHTHI TEOPUU
BEPOSITHOCTEN

3HATD:

- [lonsiTHE COOBITHUS, BEPOSTHOCTU COOBITHS, IPABUIIA
CJI0’)KE€HUSI U YMHOKEHUS BEPOSITHOCTEH.

- [loHaTue 0 HE3aBUCUMOCTH COOBITHI.

YMeETh:

- Pemiath npakTudeckue 3aa4 ¢ MPUMEHEHHUEM
BEPOSITHOCTHBIX METOJIOB.

Tema 5.3. DiaeMeHTBI
MAaTEMATUYECKON CTATUCTUKU

SHaTh:

- [lonsaTus: reHepagbHas COBOKYITHOCTH, BRIOOPKA,
cpenHee apupMeTHIecKoe, MeIMaHa.

YMeTh: pemaTh 3a1a4M MaTEMaTUIECKON CTAaTUCTHKH.

Paznes 6.
I'eomerpus

Tema 6.1. IIpsimble U TIIOCKOCTH B
[IPOCTPAHCTBE

SHaTh:

- OnpeneneHus: TMapalIeIbHOCTh TPSIMOM M TUIOCKOCTH,
MapajyIeIbHOCTh TIOCKOCTEN.

- Onpeenenust: MEPIeHAUKYIIPHOCTH IPSIMOM M TITIOCKOCTH.
YMeTh:  BBHINONHATH TEOMETPUYECKHE  TpeoOpazoBaHUs
MMPOCTPAHCTBA.

Tema 6.2. MHOTOTpaHHHUKH

3HATh:

- YCTpoMCTBO U BUIbI MHOTOI'PaHHUKOB:

[Ipusma. [lapamnenenunen. Ky6. Ilupammma. IlpaBunbHas
nupamMuaa. YceueHHas nupamuaa. Tetpasp.

- YMmeTs:

- CTpouTh NpaBUIbHbIE MHOTOTPAHHUKH.

- Penrate MPAKTUYCCKUEC 3a1a4Yi C MHOTI'OIrpaHHUKaMU.




Tema 6.3. Tena u
MMOBEPXHOCTHU
BpalleHUs

3HATh:

- YCTpOWCTBO M BUJIBI TEJ BpaAlICHUS:

[{unuaap u koHnyc. YceueHnHnslit konyc. Llap u chepa.
YMETh:

- PemaTe mpakTuyeckue 3a1auu ¢ TEJIAMH BpalllCHUS.
- CTpOUTh HX CEUEHHS.

Tema 6.4. I3mepeHust B reoOMeTpUHU

3HATh:

- [lonarue o6bemMa 1 ciocoObl €ro U3MEpPEHHsL.

- Uarerpanbhas ¢popmyna o0bema.

- QopMyIbl obbeMa KyOa, IIPSIMOYT OJIBHOTO
[apajuleJenue1a, IpU3Mbl, IWIMHIPA.

- @opMyIbl 00beMa UPAMUIBI U KOHYCA.

- DopMyJIbl ILIOIIAAN TOBEPXHOCTEH HUIMHIPA U KOHYCA.

- ®opmyibl 06beMa 1mapa 1 miouanu chepsl. YMmers:
- Pemarp mpakThdeckue 3ajadd BBIYHCICHHEM OOBEMOB H
1011121 TOBEPXHOCTEH.

Tema 6.5. KoopanHaTel 1 BEKTOPHI

3HATh:

- IlpaBuna mocTpoeHuss B NPSIMOYTOJIbHON (IE€KapTOBONN)
CHUCTEME KOOPJIMHAT HA INIOCKOCTH.

- @opMyIly pacCTOSHHS MEXAY ABYMS TOUKaMHU.

- YpaBHeHus chepsl, MIOCKOCTH U MPSIMOH.

- [lonarue BekTopa, MOAYJsl BEKTOPA, PABEHCTBA BEKTOPOB. —
[IpaBuia neiCTBUM C BEKTOPaMHU.

YMetb: Mcnonb30BaTh KOOPAUHATHI U BEKTOPHI IPU PELIEHUN
MaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4.




7. YYEBHO-METOAUYECKOE u MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME ITPOTPAMMbBI YYEFHOM JIUCITUTIIMHBI
«MATEMATHUKA»

Jns  npoeaenust 3auatuit no gucuumiimHe «MATEMATUKA» wucnonb3yercs
000py/I0BaHHBIM KaOMHET MaTeMAaTHWKH, OCHAIICHHBIH HEOOXOIUMBIM O0OpYIOBaHHEM, B TOM
quciae MeOenbl0 M CPeACTBaMH OOYy4YEeHHMS, AOCTATOYHBIMU IS BBIMOJHEHUS TpeOOBaHM K
YPOBHIO NMOATOTOBKH oOyuaromuxcs. B kabunere numeercs: napra AByxmectHas — 18 mr., cTynbs
YYEHHUYECKHUE - 36 MIT., JOCKa KJIacCHas - 1 MmIT., CTOJ mpernojaaBares - 1 miT., CTyI mpenoaBaTelis
- 1 mt., xadenpa-rpudbyHa — 1 mrT., cxemsl, creHabl — 10 mT.

Jlnist opraHu3aiiy caMoCTOSITEIbHON pabOThl HCHOIB3YeTCsl OMOINOTEKA, YUTAIBHBINA 32l
C BBIXOZIOM B ceTb MHTepHET, B KOTOpOHl HMEIOTCS: Mmapra JAByxMmecTHas — 63 mT., mapra
OJIHOMECTHAsSI — 4 IIT., CTYJIbsl yYEHHUUECKHE - 92 MIT., JOCKA KJIacCcHasl - 1 1IT., CTOJI MperoaaBaress
- 1 ., cryn npenogasarens - 1 wr., cteHabl — 11 mT., mpoekTop — 2 WIT., KpaH Il MPOEKTOpa —
2 mT., KOMOBIOTEPHI — 22 WT., Kagenpa-TpudyHa — 1 mir.

8. PEKOMEHAYEMAS JINTEPATYPA
JJI CTyAeHTOB:

1. Maptsimoa JI.M. OTkpbIThIE ypOKH anreOpbl M HaYall MaTeMaTUYeCKoro aHaimsa. 9-11
Kiaccsl [Dnektponnbiii pecypce]/ JLU. MaptbimoBa— DIEKTPOH. TEKCTOBBIE AaHHbIE.— M.:
BAKO, 2013.— 272 ¢.— Pexwum pocryna: http://www.iprbookshop.ru/26332.html.

2. YmakoB B.K. JloBy3oBckas maremaruka. Aunrebpa [Dnexktponnsiii pecypc]/ B.K.
YakoB— DIeKTpoH. TeKcToBble maHHbie.— M.: [lemno, 2014.— 448 c.— Pexwum pocryma:
http://www.iprbookshop.ru/50984.html.

3. Maremaruka [Onekrponnsiid pecype]| : H.b. KapGaumnckas [u ap.]. — DaexTpoH.
TEKCTOBbIE JTaHHbIE. — M. : Poccuiickuii rocy1lapcTBEHHbIM YHUBEPCUTET npaBocynus, 2015, —
342 c. — 978-5-93916-481-8. — Pexxum moctyma: http://www.iprbookshop.ru/49604.html

4. bepesuna H.A. Jluneitnas anreOpa [Onextponnbiii pecypc| / H.A. bepesmna. —
DNeKTpOH. TeKCTOBbIC JaHHble. — CapartoB: Hayunas kaura, 2014, — 126 ¢. — 2227-8397. —
Pexxum mocryna: http://www.iprbookshop.ru/6293.html

5. KomeeB A.C. Jluneiinas anrebpa [Onextponnbiii pecypc] / A.C. Komees, M.A.
Mensenesa, O.1. HukoHOB. — DJEKTpOH. TEKCTOBbIE AaHHbIE. — ExatepunOypr: Ypanbckuit
dbenepanpubiii yauBepcuter, 2013. — 108 c¢. — 978-5-7996-0859-0. — Pexum nocryma:
http://www.iprbookshop.ru/69618.htmi

6. Maremaruka. Yacte 1 [Dnexrponnsiii pecypc] / B.E. bernmapsia [u ap.]. — DnekTpoH.
TEKCTOBBIE JaHHbIE. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET npaBocyaus, 2015. —
184 c. — 978-5-93916-473-3. — Pexum mocryma: http://www.iprbookshop.ru/45226.html

7. Marematuka [OnextponHbid pecypc] / H.b. Kapbauunckas [u ap.]. — DnekTpoH.
TEKCTOBBIC JTaHHbIEe. — M. : Poccuiickuii rocy1apcTBEHHBIN YHUBEPCUTET mpaBocyaus, 2015. —
342 ¢c. — 978-5-93916-481-8. — Pexxum moctyma: http://www.iprbookshop.ru/49604.html

8. AxwmerramueBa B.P. Maremaruka. Jluneiitnas anrebpa [Dmekrponnsiii pecypc]/ B.P.
Axwmerranuesa, JI.P. I'angytaunoa, M.W. [NangyTauHOB. — DIEKTPOH. TEKCTOBBIE JaHHBIE. —
M. : Poccuiickuii TocyaapcTBeHHBINH yHUBepcUTeT npaBocyaus, 2017. — 60 ¢. — 978-5-93916-
552-5. — Pexum moctyma: http://www.iprbookshop.ru/65863.html

9. AnmmaroB A.B. Matemaruka [Dnektponusidi pecype] s CIIO / A.B. AnmaroB. —
DneKTpoH. TekcToBbie nanHbie. — Capatos: [IpodobpazoBanue, 2017. — 96 ¢. — 978-5-4488-
0150-1. — Pexxum mocryma: http://www.iprbookshop.ru/65731.html

10. AxmetranueBa B.P. Maremaruka. JIuneiiHas anreOpa [DnexkrponHsiid pecypc]/ B.P.
Axwmetranuesa, JI.P. INansyrnunoa, M.U. NangyTnnHoB. — DNEKTPOH. TEKCTOBBIE JIaHHBIE. —
M. : Poccuiickuii rocyIapCTBEHHBIN yHUBEepcUTeT mpaBocyaus, 2017. — 60 ¢. — 978-5-93916-
552-5. — Pexwum goctyma: http://www.iprbookshop.ru/65863.html

11. Mleanguna O.5. Hawana maremarudeckoro aHanm3a [DnekTpoHHbIH pecypc]/ O.51.
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[lleBannuna, E.B. CtpenkoBa. — DIEKTPOH. TEKCTOBBIC TaHHBIC. — ExarepuHOypr: Ypalbckuit
denepanbuplii yauepcuter, 9bC ACB, 2014. — 100 c. — 978-5-7996-1191-0. — Pexum
nocryma: http://www.iprbookshop.ru/66177.htmi

[ npenogaBaTeJiei:

1. bensix C.B. [Tamsartka no anredpe u reomerpun [Dnekrponnsiil pecype]/ C.B. benprx—
DIIeKTPOH. TEKCTOBBIC JaHHbIe.— PocTtoB-Ha-/{ony: ®enukc, 2014.— 96 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/59411.html.

2. lleBanmunra O.4. Havyana MaTeMaTnuecKoro aHainusa [ DJIeKTpOHHBIN pecypc] : yaeOHoe
nocobue / O.5. Illeammuna, E.B. CtpenkoBa. — DJIEKTPOH. TEKCTOBBIC JIaHHBIC. —
ExarepunOypr: Ypanbckuii penepanbubiii yausepcuret, 2014. — 100 ¢. — 978-5-7996-1191-0.
— Pexxum noctyna: http://www.iprbookshop.ru/66177.html

3. JlebeneBa E.A. IlpakTtuueckue 3aHATHS IO JMHEWHOW anreOpe M aHAIUTHUYECKON
reoMeTpun [DNEKTPOHHBIN pecype]| : yueOHO-MeToamueckoe mocodbue / E.A. Jlebenera, O.E.
Pomenko, T.U. Ep3una. — DnekTpoH. TeKcToBbIe naHHble. — HoBocuOupck: HoBocubupckuii
rOCy/IapCTBEHHBIN TeXHUYEeCKHH yHIBepcuTeT, 2013. — 130 ¢. — 978-5-7782-2275-5. — Pexum
nocryna: http://www.iprbookshop.ru/45428.htmi

4. Macnosa T.H. CnpaBounuk mo maremaruke [DnekTponHbiii pecypc] / T.H. Maciosa,
A.M. Cyxonckuii. — DIEKTPOH. TEKCTOBbIE NaHHbie. — M. : Mup u O6pazoBanue, 2013. — 672
c. — 978-5-94666-708-1. — Pexxum mocryna: http://www.iprbookshop.ru/14586.html

5. Maremaruka B mpuMepax u 3aaadax. Yacts 1 [DnekTpoHHsbIi pecypce] : yaebHoe mocodue
/ J1.A. Maiicens [u ap.]. — DIEKTPOH. TEKCTOBBIC JaHHbIC. — MHHCK: Bpimiiiias mkoia, 2014.
— 359 ¢. — 978-985-06-2499-4. — Pexxum nocryma: http://www.iprbookshop.ru/35494.html

6. Maremartnka B mpuMepax u 3ajadax. JacTs 2 [DIIeKTpOHHBIN pecypc] : yueOHOoe mocooune
/ JL.U. Maiicens [u n1p.]. — DNEeKTpOH. TEKCTOBbIE JaHHbIe. — MuHCK: Boinmiimas mkona, 2014.
— 431 ¢. — 978-985-06-2500-7. — Pexum mocryma: http://www.iprbookshop.ru/35495.html

7. I'acanoBa D.B. YueOGHO-MeTonnyeckoe MOCOOME IO OpPraHMU3alMKM BHEAYTUTOPHOU
(camocTOATENBHOW) paboThl O0yYarOImMXCS IO MPOrpaMMe CpeIHEro mnpodecCUOHAIBLHOTO

oOpazoBaHus [DIEKTpPOHHBIN pecypc] : ydeOHoe mocobme / D.B. T'acanHoBa. — DIEKTpPOH.
TEKCTOBBIC JJaHHBIE. — XacaBropT: JlarecTaHCKuii rocyJapCTBEHHBIN YHUBEpCUTET ((uinan) B T.
XacaBropre, 2018. — 76 c¢. — 978-5-6042127-4-5. — Pexum jgocTyma:

http://www.iprbookshop.ru/80927.html

HNuTepHeT-pecypchbl:

1) eLIBRARY.RU [DaektpoHHbIil pecypc]: anekTponHas 6ubnuoreka / Hayd. snektpoH. 6-
ka. — MockBa, 1999 — Pexxum noctyma: http://elibrary.ru/defaultx.asp (maTa oOpareHus:
22.03.2018). — £I3. pyc., aHr.

2) Moodle [DnekTpoHHBIH pecypc]: cucTeMa BUPTyalbHOTO oOydeHHeM: [0a3a JaHHBIX] /
Jar. roc. yH-T. — Maxaukana, r. — loctyn u3 cetu JAI'Y niu, nocie peructpanuu U3 CeTu
yH-Ta, U3 JI000H TOYKH, MMeromei goctyn B uaTepHer. — URL: http://moodle.dgu.ru/
(mata obpamenus: 22.03.2018).

3) Onekrponnsni katamor Hb JII'Y [DnektpoHHbIl pecypc]: 0a3a JaHHBIX COACPIKHUT
CBEJIEHUS O BCEX BUJAAX JIUT, noctynaromux B poug Hb JAI'Y//larectanckuii roc. yH-T. —

Maxaukana, 2010 — Pexxum nocryma: http://elib.dgu.ru, ceo6oausiii (rata obpareHus:
21.03.2018).
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4) OnektponHbIii kataior Hb JIT'Y [DnekTpoHHbIi pecypc]: 6a3a TaHHBIX COACPKUT
CBEJIEHUS O BCeX BUAax JUT, noctynatomux B poua Hb AI'Y//larecranckuii roc. yH-T. —

Maxaukana, 2010 — Pexxum mocryma: http://elib.dgu.ru, ceo6oauslii (1ara oOpameHus:
21.03.2018).

5) Ocunenko, C.A. DJIeMEHTHI BBICIICH MaTeMaTUKH : yueOHoe nmocobue : [16+] /

C.A. Ocunenko. — Mocksa ; bepnun : lupexr-Meaua, 2020. — 202 c. : wi., Tabi1. — Pexxum
nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571231 .

6) bepennac, 3. Matematnueckue maTuMuUHyTKY : [16+] / O. bepennac ; mep. H.A. Illuxosa,
N.A. MaxoBa. — 5-¢ u3J., a1ekTpoH. — Mocksa : Jlabopatopus 3Hanui, 2020. — 379 c. : . —
Pexxum noctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=595226 .
7) Bepemenrok, B.B. TpeHaxkep o maremaTuke Juisi HOATOTOBKH K LEHTPAIU30BAHHOMY
TECTHPOBAHUIO U SK3aMEHY : TlocoOue aiisa abutypueHTtos : [12+] / B.B. BepemeHntok. — 3-e us .,
crep. — Munck : Terpanur, 2019. — 176 c. : Tabn. — Pexxum foctyna: 1o noJnucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=571791.

8) 3onotapeBa, H.Jl. 'eoMeTpusi: OCHOBHOH KypC € pEHICHUSMH U yKa3zaHUsIMH : [12+] /
H./. 3omotapesa, H.JI. CemennsieBa, M.B. ®enotoB ; mox pea. M.B. ®egoToBa. — 311, U311, —
Mockga : JITabopatopus 3nanuii, 2018. — 307 ¢. — (BMK MI'Y — mikorne). — Pexxum gocrymna: mo
MOJIIUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=561672. 9)
KouerkoBa, .A. Martematuka. [Ipaktukym : yuebHoe nocobue : [12+] / 1.A. Kouerkosa,

K.H. Tumomiko, C.JI. Cenezensb. — Munck : PUIIO, 2018. — 505 c. : w1, — Pexxum gocryna: mo
noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=497474.

10) bapannukosa, /[./1. [loka3aTenbHbIe U Torapu)MUICCKHE HEPABCHCTBA:
METOJMYECKHE PEKOMEHIALINY U 337a4u JJIi CAMOCTOSITENIbHOTO PElIeHUs sl y4eHUKOB 11
kiaccoB : [16+] / 1./1. bBapanaukoBa ; TroMeHCKUI1 rOCy1apCTBEHHBIN YHUBEPCUTET. — TIOMEHB :
TroMeHcKuii rocyaapcTBeHHbIN yHuBepeutert, 2018. — 24 c. : w1 — Pexxum goctyna: o
MOJITUCKE. —

URL.: http://biblioclub.ru/index.php?page=book&id=571882. 11)
bauypun, B.A. 3anaun no sneMeHTapHON MaTeMaTUKe U HadyajaM MaTeMaTUYeCcKoro aHaiausa :
yuebHoe nocobue : [12+] / B.A. bauypun. — Mocksa : ®usmatiurt, 2005. — 712 ¢. — Pexxum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=76667
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