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1. IOSAICHUTEJ/IBHASA 3AITMCKA

[Tporpamma y4eOHOrO mpeaMeTa OPUEHTHPOBAaHA Ha pealu3aluio (eaepaibHOro
KOMITOHCHTa IrOCyIapCTBEHHOr0 0Opa3oBaTeabHOro crangapra (naisee — ®I'OC) cpeaHero
obmero ooOpazoBanus OVYII.04 MartemaTumka Ha yriayOJCeHHOM YypOBHE B Tpefeiax
IpOrpaMMbl TIOJITOTOBKH CIEIUAIUCTOB cpeanero 3BeHa (nmanee I[ITICC3) cpemnero
npodeccoHaTEHOTO 00pa30BaHUs C YI€TOM MPOQHUIIST MOIyIaeMoro mpodeccHoHaIbHOTO
oOpazoBaHHs.

Conepxanue mnporpammbl OYIL.04 MaremaTmka HanpaBiI€HO Ha JOCTHKCHUE
CIEIYIOIIMNX LETIECH:

* o0ecnedenue cHOPMUPOBAHHOCTH MPEJCTABICHUN O COLUATBHBIX, KYJIbTYPHBIX
U UICTOPUUYECKUX (PaKTOpax CTAHOBIICHUSI MAaTEMATUKH;

* obOecrieueHue Cc(OPMUPOBAHHOCTH  JIOTMUECKOTO,  QJITOPUTMUYECKOTO U
MaTeMaTUYECKOr0 MBIIIJICHNUS,

* o0ecnedeHue chopMHUPOBAHHOCTH YMEHUM IMPUMEHSTH MOJYYEHHbIE 3HaHUS NPU
pPELICHUH Pa3JINYHbIX 33/1a4;

* o0ecnedyeHue CPOPMUPOBAHHOCTH NPEIACTABICHUA O MaTeMaTHKE KakK 4YacTu
001L1eueI0BEYECKOI KYIbTYPhl, YHUBEPCAIIBHOM SI3bIKE€ HAYKH, O3BOJISAIOIIEM OIUCHIBATD
Y U3y4aTh peajbHbIE MPOILECCHI U SBJICHUS.

B ToM uynciie BocnuTaTenbHBbIX:

1) npoheccroHaIbHO-THYHOCTHOE BOCIIUTAHKE, TPEAYCMATPUBAIOIIEE TOCTHKCHUE
JUYHOCTHBIX pe3ysbTatoB Ipu ocBoeHnn OIIOII, pa3zBuTne HaydyHOTO MHMPOBO33pEHUS;
po(ecCHOHaNBHOE Pa3BUTHUE JIMYHOCTH OOYYaroIIEerocs, pa3BUTHE MPOPECCUOHATBHBIX
KA4eCTB U NIPEANIOYTECHUM;

2) TPaKTAHCKO-TIPABOBOE W TATPHOTHYECKOE BOCIMTAHHWE, HAIMPABICHHOE Ha
(dopMupOBaHHE Tpa)kTaHCTBEHHOCTH, NPABOBOM KyJbTypbl, YyBCTBa MaTPUOTU3MA,
TOTOBHOCTH CIIY>)kMTh OTEUeCTBY; pa3BUTHE COLMAIBHO 3HAYMMBIX KayeCTB JIMYHOCTH U
CaMOCTOSITENIBHOTO OIbITa OOLIECTBEHHOM €ATEIbHOCTH;

3) yXOBHO-HPABCTBEHHOE U KYJIbTYPHO-3CTETHUECKOE BOCIIUTaHUE,
oOecrieunBaroIiee pa3BUTHE HPABCTBEHHBIX KAYECTB JIMYHOCTH, AHTUKOPPYINLIMOHHOIO
MUPOBO33pEHUS, KYJIbTYphl MOBEACHUS, OEpPEKHOrO OTHOWIEHUS K KYJIbTYpHOMY
HACJEIHNI0; 3CTETUYECKOE BOCIUTAHUE, Pa3BUTUE TBOPUYECKOIO MOTEHIMANA JUYHOCTU U
OMbITa CAMOCTOSITEIBHOM TBOPUECKOW JAESITENbHOCTH; PpPAa3BUTHUE TOJEPAHTHOCTH,
B3aMMHOT'0O YBKECHHS M YBAKECHHUS K CTapIIUM;

4) BocTIMTaHHE 3I0OPOBOTO  O0pa3a KH3HH W  DKOJOTHYECKOW  KYJIBTYpHI,
HaIpaBJIEHHOE Ha Pa3BUTHE (PU3NUYECKOW KYJIbTYpbI JIMYHOCTH, BOCIIMTAHHUE 3J0POBOrO U
0e3omacHoro oopasa Ku3Hu, (OPMUPOBAHUE IKOJIOTMUYECKON KYJIbTYPhl TUYHOCTH.

Ha n3yuenue npeamera OYI1.04 Maremaruka no cneruansHocty 43.02.08 Cepsuc
JIOMAIITHEr0 ¥ KOMMYHAJIbHOTO XO3sIiICTBa OTBOJAUTCS 214 yacoB, BKIIIOYasi MPaKTHUYECKUE
3aHATHS, KOHCYJbTAalMM W NPOMEKYTOUHYHO aTTECTAlMl0 B COOTBETCTBHHM C
pa3bsCHEHUSIMH 110 peaju3aluu (enepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa cpeaHero ooero oopazoBanus (mpoduibHOE 00yUCHHE).



B mpoduibHyr0  COCTaBISIIOUIYIO  BXOAMT  NPOQPECCHOHAILHO — HAlpaBlICHHOE
coJiepKaHue, HeoOxoaumoe uid (opMUpoBaHUS Yy oOydaromuxcs MpodhecCHOHATBHBIX
KOMIIETEHIIUH.

[Ipodpunuzanus ueneil mMaTeMaTHYECKOTO OOpa30BaHUS OTpakaeTcs Ha BbIOOpE
OPUOPUTETOB B  OpraHU3alMu  y4yeOHOW  jJesTenbHOCTH  oOydarommxcsa. s
TEXHOJIOTUYECKOro Mpodusis npodeccuoHaIbHOr0 00pa3oBaHus BLIOOD 1eei cMemaeTcs
B IIparMaTHYeCKOM HaIpaBJICHUH, NPEIyCMATPHUBAIONIEM YCHJIEHHE W pPACIIUPEHUE
MPUKJIAHOTO XapaKTepa HM3yYeHUS MaTEMAaTHUKH, NMPEHMYIIECTBCHHONW OpHEHTAIMM Ha
AITOPUTMHUYCCKHUIN CTHITb TTIO3HABATEIILHOM JCSITCIIBHOCTH.

N3yuenne OVYIL.04 MartemaTtuka Kak mpodUILHOTO 00IIe00pa3oBaTEIHLHOTO
y4eOHOTO  TpeaMeTa, YYWTHIBAIOMIETO  CHENMU(UKY  OCBaMBAEMBIX  CTYIACHTAMHU
crnenmansHocTu CIIO, obecneunBaeTcs:

— BBIOOPOM Pa3TUYHBIX TIOJIX0/IOB K BBEACHUIO OCHOBHBIX TIOHSITHIA;

— (GOpMHUPOBAHUEM CHCTEMBI yUeOHBIX 3aJaHui, oOecreunBaromux 3¢hdEKTUBHOE
OCYIIIECTBIICHUE BEIOPAHHBIX 11EJIEBBIX YCTAaHOBOK;

— oforaieHueM CIeKTpa CTHICH YYeOHOW MEATeTLHOCTH 3a CUET COTJIACOBAHUS C
BEIyIIUMH  JICITCIIbHOCTHBIMH  XapaKTePUCTHKAaMU  BBIOpaHHOW  mpodeccuu  /
CIIEIUATLHOCTH.

[IpodpunbHas coctaBisiomas oOTpaxkaercss B TpeOOBaHUAX K IOATOTOBKE
00yJaromMXcs B YaCTH:

— o0mieil  cucTeMbl 3HAHWM:  COJEp)KaTeIbHbIE TMPUMEPHI  HUCIOJIb30BaAHUSA
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(HECCUOHATLHOM IeATeLHOCTH;

— YMEHHU: pa3iuuue B YpPOBHE TpeOOBaHMI K CJIOKHOCTH MPUMEHSIEMBIX
JITOPUTMOB;

— TPAKTUYECKOTO  HWCIIOJIb30BAaHUS  MPUOOPETEHHBIX 3HAHUW W YMCHHMA:
WHIUBUIYAIbHOTO y4eOHOTO OmbiTa B TOCTPOCHUU MATEMaTHYECKUX  MOJIEJeH,
BBITIOJIHEHUU HUCCIIEA0BATEIIbCKUX MMPOESKTOB.

Takum o6pazom, peanuzanus colepkaHusl yueOHOTO MpeaMeTa OPUEHTUPYETCS Ha
MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapPAKTEPUCTHK YUEOHOU pabOThI, 3aBUCAIIUX OT
npoduas npodecCHOHATBLHOTO 00pa30BaHMs, IIOJYyYCHHS OIbITA HCIOJb30BaHUS
MaTeMaTUKH B COJIEPKATEIbHBIX M MPO(EeCCHOHATBHO 3HAYMMBIX CUTYaIUsX IO
CpaBHEHUIO ¢ (DOPMATBHO-YPOBHEBBIMH PE3YTHTATUBHBIMHU XapaKTEPHUCTUKAMH O0yUCHUSI.

B mnporpamme TeopeTHUecKHE CBEIEHHUS JOTOJHSIOTCS JEMOHCTpAIUsIMUA U
MPAKTUICCKUMHU 3aHATHSIMHU.

[Iporpamma cOOEpKUT TEMATUYECKHM IUIAH, OTPAXKAIOIIMK KOJIMYECTBO YacoB,
BbIZIEsIeMOe Ha n3ydeHnue npeamera OYI1.04 MaremaTuka.

Kontpons kauectBa ocBoenusi npeamera OYIL.04 Maremaruka NpoBOJIUTCS B
MPOIIeCCe TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIUH.

Texymmii KOHTPOIL TPOBOJUTCS B Mpefenax yueOHOro BPEMEHH, OTBEIEHHOTO Ha
MpeaMeT, KaK TpPaJWIMOHHBIMU, TaK ¥ WHHOBAIIMOHHBIMA METOJAMH, BKJIIOYAs
KOMITBIOTEPHOE TECTUpOBAHHUE. Pe3ynbTaThl KOHTPOJISI YYUTHIBAIOTCS TMPU TOABEIACHUU
UTOTOB TIO TIPEIMETY.

[IpomexxyTouHast aTTecTalus MPOBOIUTCS B (OpME IK3aMEHA 0 UTOTaM H3yUCHHUS
peaMera.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Marematuka sBisieTcss (GyHIaMEHTAJIBHBIM — 00II€00pa30BaTEIbHBIM  Y4EOHBIM
MPEIMETOM CO CIIOKHUBUIUMCS YCTOWYUBBIM COJIEpKAHUEM M OOUIMMHU TpeOOBaHUSAMH K
MOJATOTOBKE O0YYAIOIINXCS.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX  OpPraHU3alMAX,  PEATH3YIONINX
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpEAHEro oO0Iero oOpa3oBaHHS B IpeneiaX OCBOCHHS
OIIOIT CIIO nHa 6a3e OCHOBHOTO O0IIEro OOpa3OBaHUs, W3YUCHHE MATEMaTUKU HMEET
CBOHM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOoQuIis MpohecCHnoHaIbHOro 00pa3oBaHusl.

IIpu  ocBoenun  cnenmanbHocTedt  CIIO  TexHoJorMueckoro  mpoduis
npodeccuoHanpHOro 00pa3oBaHUsl MaTeMaTHKa H3ydaeTcss Oosiee YriyOJIeHHO, Kak
npouiIbHBIA  y4eOHBIM  TpPEIMET, YUUTBHIBAIOIIMKA ~ CHEHU(PHUKY OCBaMBAEMbIX
CIIEIMAIBHOCTEM.

DTO BbIpakaeTcsl B COJEPKaHUM OOY4YEHHS, KOJUYECTBE YACOB, BBIJCISIEMBIX Ha
U3Y4YEHHUE OT/AEJbHBIX TEM IMPOTrpaMMBbl, TIyOMHE UX OCBOEHHUSI CTyJEHTaMHu, 00beMe U
XapakTepe MPaKTUYECKUX 3aHATUH.

OOmue nenu H3y4eHHsT MaTeMaTUKU TPaJULMOHHO pPEaM3yIOTCS B YEThIpEX
HaIpaBJICHUSX:

1) oOuiee npeacraBiaeHue 00 UAECSX U METOJaX MAaTEMATHKHY;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOIUMBIMI KOHKPETHBIMUA 3HAHUSAMH U YMEHUSMU;

4) BocIUTaTEIHLHOE BO3/ICUCTBUE.

N3yuenne MareMaTWKu Kak MpoQUIbHONW 0011€00pa30oBaTeIbHOIO Y4eOHOIro
IpPEeIMETa, YUUTHIBAOMIETO cnenu(puKy ocBanBaeMou ctyjaeHTtamu creunanbHoctd CIIO,
obecrieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX TOIXO0B K BBEJACHHIO OCHOBHBIX MMOHSITHIA;

— (opMHUpOBaHUEM CUCTEMBI YYEOHBIX 3a7aHuil, oOecneunBaromux 3P QpeKTuBHOE
OCYIIECTBIIEHUE BHIOPAHHBIX IEEBBIX YCTAHOBOK;

— o0oraieHueM CHeKTpa CTUiiel y4eOHON AEesITeNTbHOCTH 3a CUET COTJIACOBAHUSA C
BEIYLIUMH IEATEILHOCTHBIMU XapaKTEPUCTHUKAMH CTIEIUaTIbHOCTH.

[IpodunpHas cocraBnstomas oOTpaxaercs B TPeOOBaHUSIX K IMOATOTOBKE
00yJarommXxcs B YaCTH:

— o0mel cucTeMbl 3HAHMN: COJEp)KaTelbHbIE IMPUMEPHl  HMCIOIb30BAHMS
MaTeMaTHUYeCKUX UJIeH U METOI0B B MPO(ECCUOHATIBHON e TENIbHOCTH;

— YMEHMH: pa3iuyhe B YpPOBHE TpeOOBaHUN K CIOXHOCTH TNPUMEHSIEMBIX
aJITOPUTMOB;

— MPAKTUYECKOTO  HCIIOJNIb30BAHHUS  TMPUOOPETEHHBIX 3HAHUW W yMEHHU:
UHIAMBUIYAJIbHOTO Y4eOHOTO OIBbITa B TOCTPOEHUH MATEMaTHYECKHUX MOJENeH,
BBITMIOJTHEHUH HCCIIEIOBATENIbCKUX MPOEKTOB.

Takum o0paszom, peanuzanus COAEp>KaHUS y4eOHOTO IMpeAMeTa OPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYAbHBIX XapaKTEPUCTUK Y4eOHOM paldOoThl, 3aBUCSIIUX OT
npoduiis mpodeccuoHanbHOTO O00pa30BaHUs, TOJYYEHHUS OIbITa HMCIOJb30BaHUS
MaTeMaTUKH B COAEPXKATENbHBIX M MNPOPECCHOHANIBHO 3HAUMMBIX CUTYalUAX IO
CPaBHEHHIO ¢ (HOPMaTLHO-YPOBHEBBIMH PE3YIBTATUBHBIMH XapaKTePUCTUKAMU O0yUEHUSI.

Conepxanue yd4eOHOro mpeameTa pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKaTeIbHBIMU JIMHUSAMHU O0yUEHUSI MAaTEMATHKE:

6



— anreOpauyeckas JIMHUA, BKJIIOYAIONIAs CHCTEMaTH3allMI0 CBEICHUN O YHCIAX;
U3y4YeHUE HOBBIX U OOO0OIlEHHE paHee M3YUEHHBIX omneparuili (BO3BEIACHHE B CTEICHb,
U3BJICUECHUE KOPHS, JIorapuMUpOBaHHE, CHUHYC, KOCHUHYC, TAaHT€HC, KOTaHTE€HC W
oOpaTHble K HHUM); H3YYECHUE HOBBIX BHUJIOB YHUCJOBBIX BBIPAKEHUH U (POpMYyII;
COBEPIICHCTBOBAHNE MPAKTHUECKUX HABBIKOB U BHIYUCIUTEILHON KYJIbTYPHI, PACITUPEHUE
U COBEpIICHCTBOBAHME aireOpanveckoro ammapara, CHOPMUPOBAHHOTO B OCHOBHOU
IIKOJIE, U €r0 MPUMEHEHUE K PEIICHUIO0 MAaTEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

— TEeOpeTHKO-(pYHKUMOHAIbHAS  JIMHUS, BKJIIOYAIOIIAs  CHCTEMATHU3alUI0 U
pacuIMpeHue CBeIeHUH O (QYHKIMSAX, COBEPIICHCTBOBAHME TIpaUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHM HJECSMU U METOJIaMHU MaTeMaTHYEeCKOro aHajiu3a B oObeMe,
MO3BOJISIIONIEM  HUCCIIENOBAaTh dJeMEHTapHble (GYHKUUM W pellaTh MpoCTerIne
reoMeTrpudeckue, GU3nUecKue 1 Apyrue npuKiagHbie 3a/1a4u;

— JIMHUS YpaBHEHUW M HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUU U MCCIIEI0BAHUU
MaTEMaTUYECKUX MOJENEH, TNEepPeceKarmascs ¢ anreOpandyeckodl U TEOpPETUKO-
(GYHKIIMOHATBHON JMHHUSMH M BKJIIOYAIOIIAs PAa3BUTHE U COBEPIICHCTBOBAHHE TEXHHUKHU
anredpanyecknux MpeoOpa3oBaHUl Uil pPELICHUs YPaBHEHUW, HEPABEHCTB U CHUCTEM;
(dbopMHpOBaHKE CIIOCOOHOCTU CTPOMTH M MCCIENOBAaTh MPOCTEUIINE MaTeMaTH4YEeCKUE
MOJENIM TpH pEHIeHUH TMPUKIAIHBIX 3aJad, 3aJad M3 CMEXKHbIX W CHEIUATbHBIX
JUCIUTUINH;

— TEeOMeTpUYecKas JIMHUSA, BKJIIOYAIOIIAs  HarjsHble MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax M H3YYEHHUE HMX CBONCTB, (OPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOpa)XXEHMsI, pPa3BUTHE CIOCOOOB TIE€OMETPUUECKUX H3MEPEHM,
KOOPAMHATHOTO M BEKTOPHOI'O METOJOB JUISl PEUICHUsS MaTeMaTHYE€CKUX M NPHUKIIAJHBIX
3a/1ay;

— CTOXacTUYEeCKas JIMHUS, OCHOBaHHAs HA pPA3BUTUM KOMOWHATOPHBIX YMEHHUU,
IPEACTABICHU O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIETO
Mupa.

B temaTmueckux IuiaHax HporpamMMmbl yueOHBIH MaTepuai MpeicTaBiieH B (opme
YepeayIolIerocs pa3BepThIBAHNUS OCHOBHBIX COJEpKaTENIbHBIX JUHHUH (anreOpanyeckoil,
TEOPETUKO-(PYHKITMOHAILHOM, YpPaBHEHUU u HEPABEHCTB, reOMeTPUYECKOM,
CTOXAaCTHUYECKOI), UTO MO3BOJISIET TMOKO HCIOJIb30BATh UX PACIIONOXKEHHE U B3aUMOCBS3b,
COCTaBJIATH pabouyyr0 TMporpamMmy, TMO-pasHOMYy dYepenysi ydeOHble TeMbl (TJIaBbl
ydyeOHHKa), YyuuThiBas npoduib mpodeccuoHaTIbHOr0 O00pa3oBaHUs, CHEIUPUKY
ocBauBaemoi crienuanbHocTh CIIO, ryOuHy n3ydeHust MaTepralia, ypoOBeHb OJATOTOBKU
CTYJICHTOB IO MPEIMETY.

[Ipensiaraempie B TEMAaTHMYECKUX IUIAHAX pa3Hble 00bEMbI YUYEOHOrO BpPEMEHHU Ha
U3yYeHUE OIHOW M TOH K€ TEMbl PEKOMEHAYETCS HCIOJIb30BaTh [JIsl BBINOJIHEHUS
Pa3IMYHBIX YU4E€OHBIX 3a/IaHUM.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYuebnsrit npeamer OYIL.04 MartemaTuka u3zydaercs B 0011e00pa3oBaTEILHOM
UKJIe y4eOHOro TUIaHa OCHOBHOM  00pa3oBaTeNbHON  MPOTPaMMBI  CPEIHEro
npodeccuoHaIbHOTO Oo0pa3oBaHMsl Ha 0a3e OCHOBHOTO o00mero oOpa3oBaHUsA C
MIOJTy4YE€HUEM CPETHETO 00IIero 0opa3oBaHusl.



2. TEMATUYECKOE IINTAHUPOBAHUE

YueoHan Harpys3ka BO B3aMMO/IEHCTBHUH C

npenojaBarejemM
HaumenoBanme pa3jaena
Bcero yueonbix | Teopernueckoro
. JII3
3aHATHI o0y4eHust

Bsenenue 1 1

Tema 1. Pa3BuTue noHsTus o yucie 11 7 4
Tema 2. KopHu, cTerneHnu u gorapugmbl 28 18 10
Tewma 3.IIpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE 20 14 6
Tema 4. KoopuHaTel 1 BEKTOPbI 16 12 4
Tema 5. OCHOBBI TPUTOHOMETPUHU 26 18 8
Tema 6. DyHKIIMH U TpaPUKH 12 8 4
Tema 7. MHOTOTpaHHUKHU U KPYTJIbIE TEa 23 15 8
Tema 8. Hauana MmaTreMaTHUeCKOTO aHAIN3a 18 10 8
Tema 9. MHTErpast 1 ero NnpuMeHEeHHE 12 6 6
Tema 10. DnemeHTHl KOMOMHATOPUKHI 8 4 4
Tema 11. DnemeHTHI TEOPUM BEPOSTHOCTEN U MaTEMaTUYECKON CTATUCTUKH 10 6 4
Tewma 12. YpaBHeHUs U HEpaBEHCTBA 19 5) 14
KoHncynpranun 4

DK3aMeH 6

Hroro 214 124 80




3. COAEP/)KAHME YYEBHOI'O IIPEIMETA

OVIL.04 MATEMATHUKA
HaunmeHoBanue Copaepxxanue yueOHOro MaTepuaJa, jaboparopubie padorei u | O0beM | YpoBeHb Ne Bun 3ansarus
pa3aesioB U TeM NMpaKTHYeCKHe 3aHATHSA, KypcoBasi padora (IMpoeKT) 4YacoB | OCBOEHHUSI | 3aHATHSA
1 2 3 4 5 6

BBenenue Copep:xxanue y4e0HOro Mmarepuasa 2
MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIIHOHHBIX 11 1 1 Jlexuus-
TEXHOJIOTHAX M IPAKTHYECKOM AesaTenbHocTH. Llenn u 3anaun becena
U3y4eHHsI MaTeMaTUKu ipu ocBoeHuu npodeccuii CI1O n
cunenuainbHoctei CI1O.

Tema 1. Coaepxkanue yue0OHOro MaTepuajia 11

Pa3Burue nousaTus | Llenwie uncia. PanmonansHele yncia. JleicTBUTEILHEBIC YUCIIA. 1/2 1 2 Jlexkumsi-

0 yHcJIe Oecena
BrinonHenue aeiicTBU HaJ pallMOHAJIBLHBIMU YHCIIAMU 1/3 2 3 I13 1
Brmmonmaenne neficTBUM HaJl TEHCTBUTEIILHBIMHI YHCIIAMHU 1/4 2 4 113 1
[TpubmmkeHHOe  3HAYEHHE BEJIMYMHBI | MOTPEIIHOCTH 1/5 2 5 Jlexmust
IpUOIMKEHUH.
[IpubnuxxenHoe  3Ha4YeHUE BEIMYMUHBI U IOTPEIIHOCTH 1/6 2 6 KY
npUOIMKEHUH.
[TorpemHocTy npuOINKEHUH U BEIYUCIICHUH. 17 2 Il KY
[TorpemHocT npuOINKEHUH U BEIYUCIICHUH. 1/8 1 8 KY
[TpakTHyeckue mpruemMbl BEIUMCICHUN ¢ TPUOIMKEHHBIMH JTAHHBIMU. 1/9 2 9 KY
[IpakTHyeckue mpueMbl BEIYUCICHUH ¢ IPUOIMKEHHBIMU TaHHBIMU. 1/10 2 10 KY
Boruncnenue npuOinKeHHbIX 3HAUEHUH BEJIMUUH U MOTPEIIHOCTEN 1/11 3 11 132
BBIYKCIICHUH.
Boruncnenue npubinKeHHbIX 3HAUEHUH BEJTMYKH U MOTPEUTHOCTEN 1/12 3 12 132
BBIYMCJICHH.

Tema 2. Copep:xxanue y4e0HOro marepuaja 28

Kopun, crenenn u | Kopenb N crenenu. ApugmMeTnyeckuil KOpeHb N CTENEHH. 1/13 2 13 Jlexuus

Jorapugmel OcHOBHBIE CBOWCTBA KOPHEH € HATYpaAJIbHBIM I10KA3aTEIIEM. 1/14 2 14 KY
CTeneHb Ynciia ¢ pallMOHAIbHBIM MTOKA3aTEIIEM. 1/15 1 15 Jleknusa
CBolicTBa CTENIEHN YMCJIA C PALIMOHAJIBHBIM [10KA3aTEJIEM. 1/16 2 16 KY
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CremneHs 4nciia ¢ JEHCTBUTENLHBIM II0KA3aTEIEM. 1/17 1 17 Jlexknusa
CBolicTBa CTENEHU YHCIIA C IEHCTBUTEIBHBIM IOKA3ATEJIEM. 1/18 2 18 KY
Brrunciienne 3HaueHU KOpHEH M CTeTIeHEH 1/19 2 19 113 3
Brruncrnenue 3HaueHHU KOpHEH U CTeTieHeil 1/20 2 20 I13 3
[TpeoOpa3zoBaHne paroOHATBHBIX BEIPAKCHHM. 1/21 2 21 KY
[TpeoOpazoBanme HpparMOHAIBHBIX BHIPAKCHUM. 1/22 2 22 KY
[IpeoOpazoBaHme CTENEHHBIX U TOKA3aTEIIbHBIX BBIPAKEHUMH. 1/23 2 23 KY
IIpeoOpa3zoBaHKe CTETICHHBIX M MOKA3aTEIbHbBIX BBIPAKCHHM. 1/24 2 24 KY
[IpeoOpazoBaHye CTENEHHBIX U MTOKA3ATEIbHBIX BHIPAKCHUIN 1/25 2 25 113 4
IIpeoOpa3zoBaHKe CTETICHHBIX M MTOKA3aTEIbHBIX BHIPAKCHUI 1/26 2 26 113 4
Brrancnenue u cpaBHeHHe KOpHEH. BrmoaHeHne pacueToB ¢ 1/27 3 27 I13 5
paJuKaiamu.
Brrancrienue 3HaYeHMI CTETIEHEH ¢ pallMOHATBHBIMU TTOKA3aTEISIMH. 1/28 3 28 I13 5
CpaBHeHUE CTENCHEH.
Jlorapudm yucna. OcHoBHOE JIorapuMUIECKOe TOKIECTBO. 1/29 1 29 KY
OCHOBHBIC CBOMCTBA JIOTapU(PMOB. 1/30 1 30 KY
JlecsiTuuHble U HATYpaJlbHbIE TOTapU(MBIL. 1/31 1 31 Jlexmst
[IpaBuna neiicTBuii ¢ norapudmamu. 1/32 1 32 KY
dopmyna nepexojia K HOBOMY OCHOBaHHUIO Jorapudma. 1/33 1 33 Jlexmst
Pemenue npumepoB ¢ Ucnonb30BaHUEM (POPMYJIBI TEpEX0/ia K 1/34 1 34 KY
HOBOMY OCHOBAHHIO Jorapugma.
Brruncnenue 3HaueHui gorapr@ma no nporu3BOJIbHOMY OCHOBaHHMIO. 1/35 1 35 I13 6
Ilepexon OT OJTHOrO OCHOBAHUS K JPYromy.
Brluncienue u cpaBHeHHe JOrapuQMoB. 1/36 2 36 113 6
Pemenne nokasarenpHbIX U JJOrapu(MUUECKUX YpaBHEHUMN 1/37 1 37 KY
Penienune nokaszarenbHbIX U JOrapuPMUUECKUX YPaBHEHUI 1/38 2 38 KY
[IpeobpazoBanme norapuHMUIECKUX BBIPAKCHUN. 1/39 3 39 I13 7
[TpeoOpa3oBanue norapupMuUUecKux BbhIpaxkeHuil. Pemenue 1/40 3 40 1137
MPOCTEUIINX JIOTAPUPMUIECKUX YPABHCHUIA.

Tema 3. Copnepxanue yuyeOHOro MmarepuaJia 20

IIpsimMble u OCHOBHBIC TIOHATUSI CTEPEOMETPUH, AaKCHOMBI cTepeomerpuu u | 1/41 1 41 Jexuus

IJIOCKOCTH B CIICAICTBUS U3 HHX.

NMPOCTPAHCTBE B3aumHoe pacnonoxenue JByX OpsIMbIX B IPOCTPAHCTBE. 1/42 1 42 KY
[TapaeasHOCTh IPSIMOM M TNTOCKOCTH. 1/43 1 43 Jlexmst
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[MTapanaensHOCTh MIOCKOCTEH. 1/44 2 44 KY
[lepnieH IMKyYISPHOCTD NPSIMOM U IIJIOCKOCTH. 1/45 1 45 Jlexuust
[TepneHaAUKYISIp ¥ HAKJIIOHHAS. 1/46 2 46 KY
Yron Mmexay npsiMoi ¥ IIIOCKOCTBIO. 1/47 2 47 KY
JIByrpaHHBIN yroiy. YToja MexXay MI0CKOCTSIMHU. 1/48 1 48 KY
[TepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 1/49 2 49 Jlextmst
[leprieHAUKYIIPHOCTH IBYX INIOCKOCTEH. 1/50 2 50 KY
Penrenue 3amau Ha B3aMMHOE PaCIIOIOKEHUE MPSAMBIX U TockocTei, | 1/51 3 51 138
NEepIEHINKYIISpa U HAKIOHHOH K TJIOCKOCTH.
Pemenue 3a1ay Ha BEIYUCICHUE yTiIa MEXITY MIPSIMBIMH, YIJIa MEXY 1/52 3 52 138
MPSMON U INIOCKOCTHIO. Penenre 3a1a4 ¢ IpUMEHEHUEM TEOPEMBI O
TpEeX MEPICHINKYIISIpax.
[TapayiensHOE MPOCKTHPOBAHHUE. 1/53 2 53 KY
['eomeTprueckre MpeoOpa3oBaHus MPOCTPAHCTBA: MapaieabHblid | 1/54 2 54 KY
ePEeHOC, CHMMETPHSI OTHOCUTEIBHO TIOCKOCTH.
[Tnomane opTOroHaIbLHOMN MPOEKITUH. 1/55 1 55 Jlexkuusa
[Tnomane opTOroHaIbLHOMN MPOEKITUH. 1/56 2 56 KY
Pemienue 3a1ay Ha BEIYHMCIIEHUE PACCTOSIHUS OT TOUKHU JI0 1/57 3 57 1139
TUIOCKOCTH, OT MPSIMO¥ JIO TUIOCKOCTH.
Pemenne 3a1a4 Ha BBIYHCIICHUE PACCTOSHUS MEXK/TY IJIOCKOCTSIMH, 1/58 3 58 I139
MEXy CKPEUTUBAIOLTUMUCS MPSIMBIMH, MEXKAY MPOU3BOJIBHBIMU
¢durypamMu B mpoCTpPaHCTBE.
N300pakeHre NpOCTPaHCTBEHHBIX (PUTYD. 1/59 2 59 113 10
N300parkeHne mpocTpaHCTBECHHBIX QHUTY. 1/60 2 60 113 10
Tema 4. Coaepxkanue yue0OHOro MaTepuajia 16
Koopaunartel n [TpsMoyronbHas (JiekapToBa) CUCTEMa KOOPIMHAT B IPOCTPAHCTBE. 1/61 2 61 Jlexuus
BEKTOPBI Dopmysia pacCTOSIHUSI MEXKAY ABYMs TOUKAMH. 1/62 2 62 KY
YpaBHeHus chepsl. 1/63 1 63 KY
YpaBHEHHSI TUIOCKOCTH U TIPSIMOIA. 1/64 1 64 KY
Bekropsl. Koopamnatbl BekTopa. Monyns Bektopa. PaenctBo | 1/65 1 65 KY
BEKTOPOB.
PaznioxxeHne BEKTOpa 110 HalpaBJICHUSIM. 1/66 1 66 KY
CrokeHue BEeKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHUCIIO. 1/67 2 67 Jlexmst
CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB. 1/68 2 68 Jlexmust
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Yros MeXy IByMs BEKTOPaMH. 1/69 2 69 KY
[Tpoekius BEKTOpa Ha OCh. 1/70 2 70 KY
Pemenue 3amay Ha ICHCTBUS C BEKTOPaMHU. 1/71 2 71 113 11
Pemenue 3a1a4 Ha BBIYMCIEHUE PACCTOSHUS MEXAY TOUKAMHU. 1/72 3 72 11311
Wcmonp3oBaHne  KOOpAWHAT M BEKTOPOB  npu  pemienuu | 1/73 2 73 Jlexmst
MaTeMaTHYECKUX U MPUKIATHBIX 3a/1a4.
Hcnonp3oBaHne  KOOpPAMHAT W BEKTOPOB  1mpu  peuienun | 1/74 2 74 KY
MaTEeMaTUYECKUX M MPUKIAIHbIX 3a/1a4.
Hcnosnp3oBaHue  KOOpPAMHAT W BEKTOPOB  mpu  pernenuu | 1/75 3 75 I3 12
MaTEMaTUYECKUX M MPUKIAIHbIX 3a/1a4.
Hcnosnp3oBaHue  KOOpPAMHAT W BEKTOPOB  mpu  perrenuu | 1/76 3 76 I3 12
MaTEMaTUYECKUX M NPUKIAIHbIX 3a/1a4.

Tema S. Copep:xanue y4eGHOro MaTepuajia 26

OcHoBbI Panuannas mepa yria. 1/77 2 77 Jlexuus

TPUTOHOMETPUH BpamarensHoe nBrxeHHE. 1/78 2 78 KY
CuHycC, KOCHHYC YHCIIa. 1/79 2 79 Jlexmus
TaHreHc M KOTAHTEHC YHUCIIA. 1/80 2 80 KY
OCHOBHBIE TPUTOHOMETPUUYECKHE TOKICCTBA. 1/81 2 81 Jlexumst
OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. 1/82 2 82 Jlexkuusa
Brrancrenue 3HaUYSHUI TPUTOHOMETPUIECKUX (QYHKIIUH. 1/83 2 83 113 13
Brruucnenue 3HaueHUH TPUTOHOMETPUYECKUX (PYHKIUH. 1/84 2 84 11313
DopMyIIbl TPUBEACHMUSL. 1/85 2 85 KY
DopMyIIbl TPUBEACHMUSL. 1/86 2 86 KY
CuHYyC, KOCHHYC CYMMBI U Pa3HOCTH JIBYX YIJIOB. 1/87 2 87 KY
TaHreHc CyMMBI U pa3HOCTH JIBYX YTJIOB. 1/88 2 88 KY
CHHYC U KOCHHYC IBOMHOTO yTJIa. 1/89 2 89 Jlexuust
@DopMyIIbI TOJOBUHHOTO yIJIa. 1/90 2 90 KY
[IpeoOpazoBanuss CyMMbl —TpUroHOMeTpuueckux QyHkumii B | 1/91 2 91 Jlexrust
IPOU3BEJICHHUE.
[IpeoOpa3zoBanus MpPOU3BEACHUS TPUTOHOMETpUYECKUX (yHKuui B | 1/92 2 92 KY
CYyMMY.
[IpeoOpazoBanme MPOCTEHIIINX TPUTOHOMETPHUIECKUX BBIPAKEHUH. 1/93 1 93 113 14
[IpeobpazoBaHue NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHH. 1/94 1 94 113 14
Pemenne ynpaxHeHUH ¢ HCTIOIH30BAHUEM OCHOBHBIX 1/95 3 95 I13 15
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TPUTOHOMETPHUECKUX TOXKIECTB U GOPMYIL.

Pemenue ynpaxHeHU# ¢ HCIIOIB30BAHUEM OCHOBHBIX 1/96 3 96 315
TPUTOHOMETPHUYIECKUX TOXKJICCTB B (POPMYIL.
APpKCUHYC, apKKOCHUHYC. 1/97 1 97 Jlexnus
ApKTaHTEHC YHCIIa. 1/98 1 98 KY
[Tpocreiinme TPUrOHOMETPUYECKHE YPABHEHUSI. 1/99 2 99 Jlexuus
[Tpocreiinme TpUrOHOMETPUYECKHE HEPAaBEHCTBA. 1/100 2 100 KY
Pemenue mpocTelmmx TPUrOHOMETPUUYECKUX YPAaBHEHUH. 1/101 2 101 113 16
Pemenne npoctelmx TpPUroHOMETPUYECKUX HEPABEHCTB. 1/102 2 102 113 16

Tema 6. Conep:xaHue y4eOHOro Marepuaia 12

DyHKIHH, HX @Oyukuuu. O0acTh onpeneseHuss 1 MHOXKeCTBO 3HaueHuid. ['paduk | 1/103 2 1/103 Jlexums

CBOMCTBA U (I)YHKHI/H/I

rpapuKm. CBoiicTBa (pyHKIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTH, | 1/104 2 1/104 Jlexumst
OrPaHMYCHHOCTh, HEPHOANIHOCTb.
Haxoxxnenne o0actu onpeaeneHust, 3Ha4eHus1 GyHKINH. 1/105 2 1/105 113 17
[Ipeo6pazoBanus rpaduxos. [Tocrpoerne rpadukoB GyHKIHA. 1/106 2 1/106 113 17
Cnoxnast (yakuus (kommosunus). [lonstue o HempepsiBHOCTH | 1/107 1 1/107 Jlexumst
¢ynkunu. O6parasie pynkuuu. ['paduk oOpaTHON GyHKINH.
IToka3arenbHas, JjorapudMuieckas U cTeneHHas (QyHKIHH. 1/108 2 1/108 KY
CpoiicTBa ® TrpauKH [OKa3aTeNbHOW, Jorapupmudeckoir u | 1/109 1 109 KY
CTEeNeHHOU (yHKIHUH.
OrnpeziesieHre TPUTOHOMETPUIECKUX (DYHKITUH. 1/110 2 110 Jlexumst
CBoiicTBa U rpad UK TPUTOHOMETPUUYECKUX (QYHKIUH. 1/111 2 111 KY
[TocTtpoeHue u yTeHne rpaguKoB QyHKIHH. 1/112 2 112 113 18
[IpeoOpazoBanme rpaduka QyHKIHH. 1/113 2 113 113 18
I'paduueckas unrepnperanus. [Ipumeps! GyHKIMOHAIBHBIX 1/114 2 114 KY
3aBUCHMOCTEH B pealTbHBIX MPOIIECCAX U SIBIICHUSX.

Tema 7. Coaepxkanue yueOHOro MaTepuajia 23

Muororpanuuku U | Bepuunsl, peOpa, rpaHu MHOrorpanHuka. Pa3septka 1/115 1 115 Jlexuus-

KpYyIJible TeJa MHororpanHuka. [IpeacraBienne o mpaBUIbHBIX MHOTOIpaHHHUKAX. Oecena
Terpasap, Ky0, OKTadAp, JOAEKAYIP M UKOCAYIP.
MHororpanssle yribl. Beimykisle MHOrorpannuku. Teopema Ditnepa.| 1/116 2 116 KY
ITpusma. [Ipssmas u HaknoHHas npusma. [IpaBriibHas npusma. 1/117 1 117 KY

[Tnomans nosepxuoctn. OOBEM.
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[Tapamenenunesn. Ky6. [Tnomans noBepxHoctu. O0neMm. 1/118 1 118 KY
MOHUTOPHHT 3HaHUI 1/119 119 KonTpoas
3HaAHUUI
[Tnomaae MoBEpXHOCTH U 00BEM MapaJUICIICIIHIIC A, 1/120 2 120 KY
[Tupamuna. [lnomanp MOBEpXHOCTH  00HEM TTUPAMHUIHI. 1/121 2 121 KY
Boluncienue 31eMeHTOB TPU3MBI, apajlIeIenIUIeaa. 1/122 2 122 113 19
Boluncienue 31eMeHTOB TPU3MBI, apajlleIenIUIeaa. 1/123 1 123 113 19
Yceuennas nupamuaa. [nomanp moBEpXHOCTH U 00BEM YCEUECHHOM 1/124 1 124 KY
OUPAMUJIBI.
CummeTpuu B KyOe, B IapajuiesienuIie/ie, B Ipu3Me U IupamMue. 1/125 2 125 Jlexmst
Boruncnenue 31eMeHTOB MUpaMK/JIbl, yCEYEHHOM MUPaMUIbI. 1/126 1 126 113 20
Beluncienue 31eMEHTOB MUPaMU/Ibl, YCEUEHHOW MUPaMUIbI. 1/127 2 127 113 20
CeueHust Ky0a, TPU3MbI U TUPAMUJIBIL. 1/128 3 128 Jlexumst
Hunmunnp. [Tnomaap noBepxHOCTH, 00BEM HUIUHAPA. 1/129 2 129 KY
Brruucienue miomnaan moBepxXHOCTH MHOTOTPAHHUKOB. 1/130 2 130 113 21
Boruncienue o0bemMa MHOIOIpaHHUKOB. 1/131 1 131 113 21
Konyc. Yceuennslit konyc. OCHOBaHHE, BBICOTa, OOKOBasI 1/132 1 132 Jlexuus
MMOBEPXHOCTh, 0Opasyromias, pa3sepTka. OCeBble CEUCHUS U CEUCHUS,
napaJulebHbIe OCHOBAHUIO.
[Tnomags moBEepXHOCTH, 00HEM KOHYCA, YCEYEHHOTO KOHYCA. 1/133 1 133 KY
[Tap u cepa, ux ceuenus. KacarenpHas naockocTs K cgepe. 1/134 1 134 Jlexuus
[T0111a1H TOBEPXHOCTH, 0OBEM IIIapa, IMAapoBOTo ceKTopa, iaposoro | 1/135 2 135 KY
CErMEHTA.
Brluncnenue 31eMeHTOB, IIONIA 11 NOBEPXHOCTH KPYIJIBIX TEI. 1/136 2 136 113 22
Boruncnenne oo0bema Kpyribix Tell. 1/137 1 137 113 22
Tema 8. Coaepxkanue yueOHOro MaTepuajia 18
Hauvana [TocnenosarenbHocTH. CrIOCOOBI 3a/1aHUS M CBOWCTBA YHCIIOBBIX 1/138 2 138 Jlexuus
MaTEeMATHYEeCKOro | rocieaoBaTeabHOCTed. beckoHeuHO yObIBaroIias reoMeTpruecKas
aHaIM3a nporpeccusi.
[Tonsartue o npexaene nocnenoBareabHocTH. [Ipenen pyHkuuu. 1/139 2 139 KY
Brrancienue npenenos. 1/140 2 140 113 23
Brluncnenue npenenos. 1/141 2 141 113 23
[Tpou3sBoHas, reoMeTpUYeCKUi U PU3HUECKUI CMBICI. 1/142 2 142 Jlexuus
Juddepennnan. YpaBHeHune kacateabHOM K rpaduky G yHKINH. 1/143 2 143 Jlexnus
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[Tpon3BOHBIE CYMMBI, pa3HOCTH, MPOU3BEICHUSI, YACTHOTO. 1/144 2 144 Jlexmst
[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
[Tpon3BoHAs CIOKHON DYHKIIUH. 1/145 3 145 KY
Boluncnenne npon3BoAHbIX. 1/146 3 146 113 24
Brruucienne npon3BoIHbBIX. 1/147 1 147 113 24
Bropas npousBogHasi, ee reOMEeTpUIECKUN M (PU3HMUECKUI CMBICI. 1/148 2 148 Jlexuus
Bropas npousBogHasi, ee reoOMEeTpUIECKUN M (PU3MUECKUI CMBICI. 1/149 2 149 KY
[IpuMeHeHne MPOU3BOTHON K UCCIIEIOBAHHUIO (DYHKIIMHA U 1/150 2 150 Jlexmst
MOCTPOCHUIO TPAPHKOB.
[IpumMeHeHne MPOU3BOTHON K UCCIICIOBAHHIO (DYHKIIMHA U 1/151 2 151 KY
MOCTPOEHHUIO TPahUKOB.
HccnenoBanre pyHKINY C TOMOIIBIO MPOU3BOJIHOM. 1/152 2 152 113 25
[Toctpoenne rpaduka GyHKINH. 1/153 1 153 113 25
Hcnonb3oBaHue NPOU3BOAHOM JIJIs1 HAXOKAEHUS HAUTy4lIero 1/154 2 154 113 26
pemieHusl B MPUKJIAAHBIX 3a1a4ax.
Haxoxxaenue ckopoctu 1s rporecca, 3aaHHoro (opMysion 1 1/155 3 155 113 26
rpaduKoM.

Tema 9. ConepxxaHue yueOHOro Marepuasa 12

HuTrerpas u ero ITepBooOpasnas. HeonpeaeneHHbiii HHTErpall. 1/156 3 156 Jlexuus

NpUMEHEeHHe Brluncienne HeonpeeneHHbIX HHTErPAIOB. 1/157 1 157 KY
Brluncnenue HeonpeeeHHbIX HHTETPaJIoB. 1/158 2 158 113 27
Brrunciienue HeonpeeneHHbIX HHTETPaJIoB. 1/159 1 159 113 27
OnpeeseHHbI HHTErpall. 1/160 1 160 Jlexuusa
®opmyna HetoTona—JleitbHuna. 1/161 2 161 KY
Bolunicnienue onpeieeHHbIX MHTETPajIoB. 1/162 2 162 113 28
Borunciienue onpeneaceHHbIX HHTErPajoB. 1/163 1 163 113 28
[TpumeHeHue onpeIeICHHOr0 HHTErpaia AJisl HaXOoKAeHus wiomaan | 1/164 1 164 KY
KPUBOJIMHENHOMN TpaIleLUH.
[TpuMepbl MprMeHeH s HHTeTpalia B (pU3HKe U TEOMETPHH. 1/165 1 165 KY
[IpuMeHeHne nHTerpaia K BEIYUCICHUIO (PU3NUYECKUX BEITHYHH. 1/166 1 166 113 29
[IpumeneHre HHTErpaia K BBIYUCIICHUIO TIJIOMIAIH KPUBOJIUHEHHOM 1/167 3 167 113 29
Tparenuu.

Tema 10. Coaepxkanue yueOHOro MaTepuajia 8

JIeMEHThI OCHOBHBIE TIOHSTHS] KOMOHMHATOPHUKH. 1/168 3 168 Jlexums
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KOMOUHATOPUKH OCHOBHBIE NOHATUS] KOMOMHATOPHUKHU. 1/169 2 169 Jlexnust
Pemenue 3a1a4 Ha MOACYET YKCIa pa3MeNleHHH, IepEeCTaHOBOK, 1/170 2 170 113 30
COYETaHUM.
Pemenne 3a1a4d Ha oicyeT YKCIIa pa3MELEHHUN, IEPECTaHOBOK, 1/171 2 171 113 30
COYETaHUM.
®opmyna 6unoma Herotona. CBolicTBa OMHOMHHAIIBHBIX 1/172 2 172 KY
KO3 PHUITMEHTOB.
Tpeyroapauk [Tackans. 1/173 2 173 KY
Pernienne KOMOMHATOPHBIX 3aa4. 1/174 2 174 113 31
Pemenue 3amay Ha 6mHOM HbroTOHA M TpeyronpHUK [lackas. 1/175 3 175 I13 31
Tema 11. ConepxaHue y4eOHOro Marepuaja 10
JuiemeHThI Teopun | CoObiTHE. BepoaTHOCTD COOBITHS. 1/176 3 176 Jlexuus
BEPOSITHOCTEI. TeopeMsl cioxkeHus BeposTHOCTEN. Penenue 3ana4 ¢ /177 1 177 KY
JIeMEHTBI MCTIOJIb30BAHUEM TEOPEM CIIOKEHHS BEPOSITHOCTEH.
MaTeMaTHYECKOM Pemenne mnpakTHYecKuX 3a7ad ¢ NPUMEHEHHWEM BepOsTHOCTHhIX | 1/178 1 178 113 32
CTAaTUCTHKH METO/IOB.
Pemenne mnpakTHYecKMX 3a7ad ¢ NPHUMEHEHHWEM BeposTHOCTHhIX | 1/179 1 179 113 32
METOJIOB.
VciaoBHas BeposATHOCTh. Teopema yMHOXKeHHWs BepositHocteit | 1/180 2 180 Jlexust
MIPOU3BOJILHBIX COOBITHH.
HesaBucumble coObitusi. Teopema ymHOXeHus BeposTHocTed | 1/181 2 181 Jexuus
HE3aBHCHUMBIX COOBITH.
@Popmysa NOJIHON BEPOSATHOCTH. 1/182 2 182 KY
[TocnemoBaTeIbHOCTh ~ HE3aBUCHMBIX  ucnbiTanuit.  ®opmyma | 1/183 2 183 KY
bepuymn.
Brranciienue BeposTHOCTEI. 1/184 2 184 13 33
IIpencraBiennie YNCIOBBIX JaHHBIX. 1/185 2 185 113 33
Tema 12. Conepxanue yueOHOro Marepuasa 19
YpaBHeHnus u Penienre parrioHa IbHBIX YPABHCHHUI W CUCTEM. 1/186 2 186 13 34
HepaBeHCTBa Pemenue panmoHanbHbIX HEPAaBEHCTB. METO/I HHTEPBAJIOB. 1/187 3 187 113 34
Penrenne nppanoHaIbHBIX YpaBHEHUH U CHCTEM. 1/188 3 188 I13 35
Pemenune nppanroHaJIbHbIX HEPABEHCTB. 1/189 1 189 113 35
[TokasaTtenbHbIe ypaBHEHHs U cucTeMbl. [loka3arenbHbie HepaBeHcTBa. 1/190 1 190 KY
Jlorapugmuueckue ypaBHeHUs U cucteMsl. Jlorapudpmuueckue 1/191 2 191 KY

HEPABEHCTBA.
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Pemenne nmokasaTebHBIX YPaBHCHUM. 1/192 2 192 113 36
Penienne nmokaszarenbHBIX CHCTEM, HEPABEHCTB. 1/193 1 193 I13 36
Pemenue norapudMuuecknx ypaBHEHUH. 1/194 2 194 113 37
Pemienune norapu()Mu4eckux CUCTEM, HEPABEHCTB. 1/195 3 195 113 37
TpuroHomMeTpuuecKre YpaBHCHHS M CHCTEMBI. 1/196 3 196 KY
TpuronomeTprdeckrue HEPABEHCTRA. 1/197 1 197 KY
Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH. 1/198 1 198 113 38
Pemenre TpUroHOMETPUYECKUX YPaBHEHUMN. 1/199 2 199 113 38
Hcnonp3oBanne CBOHCTB U TpadKOB (PYHKIUI IS pELICHUs 1/200 2 200 113 39
yYpaBHEHUI U HEPABEHCTB.

Wcnonb3oBanue cBOMCTB U rpauKoB PYHKIMM Ui pelIeHUs 1/201 1 201 113 39
ypaBHEHUI U HEPABEHCTB.

N306paxkenne Ha KOOPAUHATHON TJIOCKOCTH MHO>KECTBA PELLICHUN 1/202 1 202 113 40
YpPaBHEHUH C IByMsI IEPEMEHHBIMHU.

N300paxkeHne MHOXKeCTBa pellIeHU HEPABEHCTB U UX CUCTEM. 1/203 2 203 113 40
[TpuMeHeHre MaTeEMaTUYECKUX METOAOB Ul PEILICHUs 1/204 2 204 KY
COZIepIKaTENIbHBIX 3a/1a4 U3 Pa3In4HbIX 001acTell HAYKH U MPAKTHUKU.

WHTepnperanus pe3yiapTara, y4eT PeaIbHbIX OTPaHUYECHHM.

Koncynpranumn 4

DK3aMeH 6

O0bém o0pasoBaTenbHOM HArpy3KH — 214 yacoB

NpaKkTHYecKux 3anaTui —80 yacos

yueOHOH Harpy3KW BO B3aUMOJeiicTBUM ¢ mpenogaBaresaem — 204 yacos
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4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

B pesynbrate uszyuenus yudeOHoro mnpenmera OVYIL.04 Martematuka
o0ecrieuynBaeT JOCTIKECHUE CTYICHTAMH CIEAYIONHNX Pe3ybTATOB!

JINYHOCTHBIE!

— cGOopMUPOBAaHHOCTD MpeICTABICHUM 0 MaTeMaTHKe KaK
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUM U MPOIIECCOB,
UJesX U METOJaX MaTeMaTHUKHU;

— TIOHMMaHHWE 3HAYUMOCTHM MATEMATHKU [UJIi HAYyYHO-TEXHUYECKOTO
nporpecca, Cc(OPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTd
OOIIIEYENIOBEYECKON KYJbTYpbl uepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHUS
MaTEeMaTUKH, BOJIIOLMENH MaTEMaTUYECKUX UCH;

— pa3BuTHE JIOTUYECKOTO MBIIIIJICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AITOPUTMUYECKONW KYJIbTYPhl, KPUTUYHOCTH MBIIUICHAS Ha
YpOBHE, HEOOXOIUMOM MJisg OyAyiied mpodecCuoHaIbHON NeATebHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CaMOOOpa30BaHuS;

— OBJIaJICHUE MaTeMaTHIECKUMH 3HAHUSIMU u YMEHUSMH,
HEOOXOIMMBIMHU B TIOBCETHEBHOW KU3HH, JIJIT OCBOCHHS CMEKHBIX €CTECTBEHHO-
HAyYHBIX JUCHUIUIMH W JUCHUIUIMH MNPOPECCHOHANBHOTO IMKIA, s
moydyeHuss oOpa3oBaHUsT B 00JacTAX, HE TPeOYOIUX  YriIyOJeHHOH
MaTeMaTU4YeCKON MOATOTOBKH;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHUCIE
caMm000pa30BaHuI0, Ha MPOTSHKEHUHM BCEW JKM3HU; CO3HATENIbHOE OTHOIICHHUE K
HEIMPEPHIBHOMY O0PAa30BaHUIO KaK YCIOBUIO YCIEHIHOW MpodhecCHOHANbHOU U
OOIIECTBEHHOM eI TENbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOATEIbHON TBOPYECKOW U
OTBETCTBEHHOU JIEATEITLHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW  paboTe, COTPYAHHUYECTBY  CO
CBEPCTHUKaMH B 00pa30BaTENbHOW, OOIIECTBEHHO TOJIE3HOW, Y4YeOHO-
WCCJICIOBATEILCKON, TPOCKTHOU U APYTHX BHUJIAX JICSITCIBHOCTH;

— OTHOIICHHE K MPO(eCCHOHANHHOU IEATETHPHOCTH KaK BO3MOYKHOCTH
ydacTusi B PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

MeTanpeaMeTHbIE:
— YMCHHUC CaMOCTOATCIIbBHO  OIPCACIATL HCIM  ACATCIBHOCTH H
COCTaBJIATH I1JTaHbI ACATCIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIIATD,

KOHTPOJMPOBaTb M  KOPPEKTHUPOBATH AEATEIBHOCTH, MCIIOJIb30BaTh BCE
BO3MOXXHBI€ PECYPChI I HOCTH>KEHHSI IMOCTABJICHHBIX LEJIEM W pealu3alnu
IJIAaHOB  JIEATEJIbHOCTH; BBIOMpaTh yCHENIHbIE CTpaTerdd B  Pa3IMYHBIX
CUTyalUsIX;

— YMEHHE NPOJYKTHUBHO OOIIATHCS M B3aUMOJICMCTBOBATH B IMPOIECCE
COBMECTHOW JICSITEIbHOCTH, YYUTHIBaTh IMO3ULMU JPYTHUX YYACTHUKOB
nesTenbHOCTH, () (PEKTUBHO pa3peliaTb KOH(DIUKTHL;

— BJaJCHUE HABBIKAMU MO3HABATEJILHOM, y4eOHO-UCCIIEN0BATEIHCKOU 1
MIPOCKTHOM JCATEIbHOCTH, HaBBIKAMHU pa3pelieHus MpoosieM; CIOCOOHOCTh U
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TOTOBHOCTh K CaMOCTOSITEIBHOMY TOWCKY METOJOB PEIICHUS MPAKTHICCKUX
3a/1a4, MPUMEHECHHIO PAa3JIMYHBIX METOIOB MO3HAHMUS;

— TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIHbHON WH(MOPMAIIMOHHO-
MO3HABATEIILHON  JCATENBHOCTH, BKJIIOYAas yMEHHE OpPHUEHTHUPOBATHCS B
pa3TUYHBIX ~ MCTOYHWUKAX  WHGOpPMAIMH, KPUTHYECKH  OICEHWBATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO, TTOTYyUAEMYIO U3 PA3IMYHBIX UCTOYHUKOB;

— BIQJICHHUEC SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO
U3JIaraTth CBOIO TOYKY 3PEHHS, NCIOJIB30BaTh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA;
- BJIaJICHWE HaBBIKAMH I[TO3HABATEIBHON pe(dIeKCHU KakK OCO3HAHUS
COBEpIIAEMBIX JIEHCTBUH W MBICIUTENBHBIX IPOIECCOB, UX PE3YJIbTaTOB H
OCHOBAHUI1, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MO3HABATEIBHBIX 337124
Y CPEJICTB JIUISl KX JTOCTYIKCHUS;

— IMEeJCYCTPEeMJICHHOCTh B  TIOMCKaX W  TNPUHATHU  PEIICHUH,

COOOpa3UTENbHOCTh W HHTYHIHS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
IPEICTABIICHUIA; CIIOCOOHOCTh BOCIPUHUMATh KPACOTY U TAPMOHUIO MHUPA;
npeaMeTHbIe:

— chOpMUPOBAHHOCTb TNPEJACTABICHUNA O MaTeMaTUKE KaK YacTH
MHPOBOM KYJBTYPBl U MECT€ MATEMAaTHUKA B COBPEMEHHOW NMBUJIM3ALNH,
crioco0ax OnMMcaHus SIBICHUM pealibHOr0 MUpPa Ha MAaTEMAaTHUYE€CKOM SI3BIKE;

— copMUPOBAHHOCTH MPEJICTABIICHUN O MATEMATUUYECKUX MOHATUAX KaK
BAKHEUIIINX MATEMATHYECKUX MOJEIAX, MO3BOJISIOLIMX ONMCHIBATH U HU3y4daThb
pa3HBIC IPOLIECCHI U SBJICHUS; ITOHUMAHUE BO3MOXXHOCTH AKCHOMATUYECKOTO
IIOCTPOEHHSI MATEMAaTUYECKUX TEOPUH;

— BJIQJICHUE METOJaMU JI0Ka3aTeIbCTB U aJITOPUTMOB PEIICHUS, YMECHUE
UX MOPUMEHATH, MPOBOIAUTH JOKA3aTEJIbHBIE PACCYXXICHUS B XOJEC pPELICHUS
3a7a4;

— BJAQJCHUE CTaHJAAPTHBIMU MPUEMaMH pPELIEHUS PANMOHAIBHBIX M
MPPALMOHAIIBHBIX,  MOKA3aTEJIbHbIX,  CTEIEHHBIX,  TPUTOHOMETPUUECKUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM; UCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMMm, B TOM YHUCJIE JJIsl TIOUCKA MYTU PELICHUA UM WUIIOCTPALUU PELICHUS
YPaBHEHUU U HEPABEHCTB;

— chOpPMUPOBAHHOCTh  MPEACTABICHUNH 00 OCHOBHBIX  MOHSTHAX
MAaTEMAaTH4YECKOr0  aHaliu3a W WX  CBOWCTBAX, BIJAJICHUE  YMEHUEM
XapaKTepu30BaTh MoBeneHUE (YHKIUNA, MCTOJIb30BaHUE TMOJYyYEHHBIX 3HAHHM
JUISL OIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BJIQJICHUE OCHOBHBIMU IMOHATUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH
YMEHUSI paCIO3HaBaTh reOMETpUUYecKre (DUTYypbl HAa YepTekax, MOJACNAX U B
pealbHOM MHpE; MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpuuecKkux (uryp u
dbopmynn I pelieHusT TEOMETPUUYECKUX 3ajad W 3a7a4 C NPaKTUYEeCKUM
COZCP)KAHUEM;

— chOpPMUPOBAHHOCTh TPEACTABICHUM O TMpolleccax U SBICHUSX,
MMEKIINX BEPOATHOCTHBIM XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pe€aqbHOM MHPE, OCHOBHBIX IOHSTHUSAX DJIEMEHTAPHOM TEOPUU BEPOSATHOCTEW;
YMEHUM HaxOJUTh W OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHI B
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IPOCTEMIINX MPAKTUYECKUX CHUTYallMsIX M OCHOBHBIE XapaKTEPUCTHUKHU
CIIy4alHBIX BEJINYUH;

— BJAJACHUE HABBIKAMM MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOTPaMM IIPH PELICHUHN 3a7a4.

B npoumecce ocBoeHMss npeaMeTa 'y  CTYAGHTOB  JOJIKHBI
¢popmupoBatbest 06mme komnerenuun (OK).

Kon HanmeHoBaHHE 001X KOMIIETEHITHHA

OK 01. | BeiGupats crioco0Obl pemeHus 3a1a4 npo(ecCHoHaTbHON AEATeNbHOCTH,
PUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. | OcymecTBiATh OUCK, aHATU3 U MHTEPIPETALNI0 HHPOPMALIUU, HEOOXOAUMOM
IS BBITTOJIHEHHMS 33/1a4 TPO(eCCHOHATBHON IS TEIbHOCTH.

OK 03. | [lnmanupoBaTh U peaqn30BBIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JTMYHOCTHOE
pa3BHTHE.

OK 04. | PaGotarh B KOJUIEKTHBE M KOMaHze, 5((EeKTUBHO B3aWMOJICHCTBOBATh C
KOJUIETaMH, PYKOBOJICTBOM, KITMEHTaMHU.

OKO05. | OcymecTBisTh yCTHYIO U TUCBMEHHYI0 KOMMYHHKAIIHIO Ha TOCY/1apPCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEHM COLMANBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 09. | Mcnonb3oBath HHPOPMAITMOHHBIE TEXHOJIOTHH B IPO(ECCHOHATBHOM
JEATEILHOCTH.

OcBoenue cozaepxkanusi ydeOHoro mnpeamera OVYIL.04 MaremaTuka
obecrieunBaeT (GOPMUPOBAHUE U PA3BUTHE YHUBEPCATHHBIX YUCOHBIX ACHCTBUI
B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMHUPOBAHUS OOIIMX KOMITCTCHITHH.

OO0uue komnereHuuu (B
coorBeTcTBHU ¢ PI'OC

. . CIIO 1o 43.02.08 Cepsuc
Buabl yHuBepcaJbHBIX YU4eOHBIX JAeiicTBU
JOMAIIIHEro u
KOMMYHAJIbHOTO
X03s1iicTBa
BBenenue OK 01, OK 02, OK 03, OK

O3HakoMJIeHHE C pOJbI0 MaTeMaTHKH B Hayke, TexHuke, | 04, OK 09.
9KOHOMHKE, WH(POPMAITMOHHBIX TEXHOJIOTHSIX M MPAKTUICCKOU
JIeITCIIbHOCTH.

O3HakoMJIEHHE C LEMSIMU U 3a/ladaMd U3Y4YCHHUS MaTeMaTUKH
npu ocBoeHuu npodeccuit CI10 u cnennansnocreii CI10.

Tema 1. Pa3BuTne NOHATHS O YHCJIE OK 01, OK 02, OK 03, OK
Bremonnenne apudmernueckux AeiictBuii  Hanm uuciamu, | 04, OK 09.

coueTasl yCTHbIC ¥ TIMCHhMCHHBIE TIPUEMBI.

Haxoxnenne  mpuOMDKEHHBIX ~ 3HAUYEHUH  BENMYMH U
NOTPEIIHOCTE BBIYUCIECHUN (aOCOIIOTHOW M OTHOCHUTENIBHOMN);
CPaBHEHHE YHMCIIOBBIX BBIPAKCHHIA.

Haxoxmenune ommOOK B MpeoOpa3oBaHUSX U BBIYMCICHHIX
(OTHOCHTCSI KO BCEM MMYHKTAM MPOTPAMMBI).

Tema 2. KopHu, crenenu u jorapugmsi OK 01, OK 02, OK 03, OK
O3HakoMJIeHHE C TIOHATHEM KOpHsA N-i cremenu, cBoiictBamu | 04, OK 09.

paIuKaioB U paBUJIaMH CPAaBHEHUS KOPHEH.

DOopMyNMpPOBAHUE ONPEAEICHUS KOPHS M CBOMCTB KOpPHEM.
Boluniciienne M CpaBHEHHME KOPHEW, BBIOJIHEHHWE NPUKHIKH
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3HayeHus KopHsa. [IpeoOpa3oBaHue YHMCIOBBIX U OyKBEHHBIX
BBIPAKEHUM, COAECPIKAIUX PATUKAIIBI.

Brinonnenue pacyetoB 1o ¢Gopmyiaam, CoOAEpIKalIMM paauKabl,
OCYIIECTBJISI1 HEOOXOIUMBbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OnpeneneHne pPaBHOCUIBHOCTH BBIPAXKEHUH C  paJMKalaMu.
Peuienue nppanmoHaibHbIX YPaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHU C JACHCTBUTEIbHBIM
MTOKa3aTeJIEM.

Haxoxnenue 3HAYCHUU CTEIICHH, HCIIOIb3Ys pu
HEO0OXOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N- CTENEHM B BUJAE CTENEHHU C JPOOHBIM
MoKasaTeJieM U Hao0OopOoT.

DopMyIMpPOBAHKUE CBOMCTB CTENCHEW. BrluncieHnue creneHeu ¢
paMOHAIBHBIM MOKA3aTeNIEM, BBIIIOTHEHUE MPUKHUIKU 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBanrne YHUCIOBBIX M OYKBEHHBIX BBIPRXKECHUH,
COIEpXKAIlMX  CTEIEHW, TMPUMEHSAA CBOWCTBA.  Pemienue
MOKa3aTeJIbHBIX YPAaBHEHU.

O3HakoMJIEHHME C MPUMEHEHMEM KOpHEHl M cTeneHed Impu
BBIYHCIICHUH CPEAHUX, ACJIEHUU OTPE3Ka B «30JI0TOM CEYEHUU.
Pemenne nmnpuknaiHbIX 3aJad  Ha  CIOKHBIE  IPOLIEHTHI.
BremmonHenne  mpeoOpa3oBaHMil  BBIpaXXEHHUH, MPUMEHEHHE
dbopMyI1, CBI3aHHBIX CO CBOMCTBAMU CTETICHEH U JIOTapr(pMOB.
Ornpenenenue obrnactu JIOITYCTUMBIX 3HAYECHUU
norapu(pMHUECKOTO BBIpAXKEHUS. PerieHue JorapuMuIecKux
ypaBHEHUH.

Tema 3. IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE
@opMynupoBKa M INPUBEACHHE [OKA3aTENIbCTB IPU3HAKOB
B3aUMHOI'O  DAacCHOJIOKEHUS  IPSAMBIX U INIOCKOCTEH.
Pacno3sHaBanue Ha uyeprekax M MOJEIAX Pa3iIMYHBIX CIIy4aeB
B3aUMHOI'O  PAacCHOJIOKEHUS  IHPSAMBIX U INIOCKOCTEH,
apryMEeHTHPOBAHHE CBOUX CYKICHUM.

@opmMyJIHpOBaHUE  ONPEACICHUN, TPU3ZHAKOB H  CBOWCTB
NapajuleIbHbIX U NMEPIEHAUKYISPHBIX INIOCKOCTEH, ABYTPaHHBIX
Y JIMHEWHBIX YTJIOB.

BeInonHeHNEe NOCTPOEHUS YIJIOB MEXIY HPSIMBIMHU, NMPSMOU U
IUIOCKOCTBIO,  MEXKIY  IUIOCKOCTSAMM 110  ONHMCAHUI W
pacrno3HaBaHUE UX HA MOJEIIAX.

IIpuMeHeHre NPU3HAKOB M CBOMCTB PACIHOJIOKEHUS IMPSMBIX H
IUIOCKOCTEN NPHU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKaX W KOHCTPYHPOBAHHME Ha MOJEIIAX
NEPIEHIUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, NPSMBIX,
MapaJUICIbHBIX  IIOCKOCTEM, YIVIOB MEXKIYy NpSIMOM H
IJIOCKOCTBIO U 000CHOBaHUE MOCTPOEHUS.

Pemenne 3amad Ha BBIUMCIEHHE T'€OMETPUYECKUX BEJIUYMH.
OnuceiBaHUE PACCTOSIHUSL OT TOYKH 1O IUIOCKOCTH, OT HpPSIMOM
10 IIJIOCKOCTH, MEXKIY IIJIOCKOCTSIMU, MEXIY
CKPELIMBAOIINMHUCSA  NPSIMBIMH, MEXAY  IPOU3BOJIbHBIMU
¢durypamu B mpoCTpaHCTBE.

@opMyNIMpOBaHHE W JOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUsAX (TEOpEeM CYIIECTBOBAHMUS, CBOUCTBA).
H300paxeHnne Ha dYepTexkax M MOJENIAX pacCTOSHUS U
000CHOBaHME CBOUX CyXAeHuH. OnperenceHue U BBIYHUCICHUE
pacctossHui B mpocTpaHcTBe. llpuMenenue dopmyn u Teopem

OK 01, OK 02, OK 03, OK
04, OK 09.
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IJITAHUMETPUM IS PEILICHMS 3a1a4.
O3HaKOMJICHHE C MOHATHEM IapaAJIICIIBHOTO IPOCKTUPOBAHUSA U
ero csoucrtBamu. DOpMyIUpPOBaHHE TEOPEMBI O IUIOLIAAU
OPTOTrOHAJILHOM NMPOEKIIMY MHOTOYT'OJIbHUKA.

[lpumenenune Teopun i OOOCHOBAaHHMA IOCTPOSHUH U
BBIUNCJICHUN. APTyMEHTUPOBAaHUE CBOUX CYKIECHUN O B3aUMHOM
PAacIOIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD.

Tema 4. KoopauHaTbl 1 BEKTOPbI

O3HakoMJIEHME C TIOHATHEM BeKTOpa. l3yueHue nekapToBOM
CHUCTEMBbI KOOPJMHAT B IPOCTPAHCTBE, IOCTPOCHUE MO 3aJaHHBIM
KOOpJMHATaM TOYEK M IUIOCKOCTEM, HAXOXJAEHHE KOOpJMHAT
Touek. HaxoxmeHue  ypaBHEHUH  OKPYKHOCTH, cephl,
IJIOCKOCTH. BbIUnCIeHUE paCCTOSHUN MEKY TOYKAMH.
N3yueHue CBOMCTB BEKTOPHBIX BEJIWYMH, MPABWI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NMpPABWJI HAXOXKACHUS
KOOPJMHAT BEKTOpa B TMPOCTPAHCTBE, NpaBUJI JEUCTBUUA C
BEKTOPAMH, 33JaHHBIMU KOOPAMHATAMH.

[IpuMeHeHne TeopuM NpHU pELlIEHUWU 3aJad Ha JEHCTBUS C
BEKTOpaMHU. VI3yueHue CKaJsipHOrO IPOU3BEICHHSI BEKTOPOB,
BEKTOPHOTO YpaBHEHHUs NpsAMOMl W IIOCKOCTU. [Ipumenenue
TEOpUU NpPU PEIIEHUH 3a7ad Ha JAEWCTBUS C BEKTOpaMH,
KOOPJAMHATHBIA METOJI, IPUMEHEHUE BEKTOPOB JIJIsl BBIYUCIICHUS
BEJIMYMH YIJIOB U PACCTOSIHUM.

O3HakoMJIEHHE C J0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHU O
B3aMMHOM  DACIOJIOKEHUM  MPSAMBIX M IUIOCKOCTEH ¢
MCIIOJIb30BAHUEM BEKTOPOB.

OK 01, OK 02, OK 03, OK
04, OK 009.

Tema 5. OCHOBBI TPHTOHOMETPUH

W3y4yeHne paainaHHOIO METOAA W3MEPEHUs YIJIOB BpAlllCHUs U
UX CBSI3U C TpagycHoi mepol. M300pakeHue yriioB BpalieHUs
Ha OKPYXHOCTH, COOTHECEHHE BEIMYMHBI YIJIa C €ro
PAaCIIOJIOKEHUEM. DopMynHpOBaHHE onpeeIeHun
TPUTOHOMETPUUYECKUX (DYHKLUMH I YIJIOB MOBOPOTA U OCTPBIX
YIJI0B NPSIMOYTOJBHOTO TPEYroJbHUKA U OOBSCHEHUE UX
B3aUMOCBs3U. IIpuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKJIECTB I BBIYMCICHUS 3HAYEHHM TPUTOHOMETPUYECKUX
byHKIIMI 1O omHOW W3 HUX. M3ydeHuWe OCHOBHBIX (opMym
TPUTOHOMETPHHU: bopMyIbl CJIOKEHHS], YABOCHMS,
npeoOpa3oBaHUsl CYMMBl TPUTOHOMETPHUYECKHX (QYHKIUH B
IIPOMU3BEJICHNE M IPOM3BEICHHUS B CYMMY M IIPUMEHEHUE IIPH
BBIUMCJICHUM 3HA4YEHHUs TPUTOHOMETPUYECKOIO BBIPAKEHUSA U
YIPOILIEHUS €TO0.

O3HakOMJIEHME CO CBOICTBAMM CHUMMETPUHM TOYEK Ha
€AMHUYHOM OKPYXHOCTU U IPUMEHEHHUE UX JUIsl BhIBOAA (POpMy
npuBeieHus. Pemenue nmo gopmynaM U TPUTOHOMETPHUECKOMY
KpyTy IPOCTEHUIINX TPUTOHOMETPUYECKUX YPAaBHEHUM.
[lpumeHenne  oOmIMX  METOJOB  pEIIEHUS  ypaBHEHUH
(mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ pa3JoKEeHUs
HAa MHOXMUTENIW, 3aMEHbl IIEPEMEHHOH) IMpH  pElIeHUU
TPUTOHOMETPUYECKUX YPABHEHHM.

YMeHue oTMedaTb Ha  Kpyre  peIIeHHs  IPOCTEHIIHX
TPUTOHOMETPUYECKUX HEpPaBEHCTB. O3HAKOMIIEHHE C MOHATHEM
00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIMH.

N3ydenune onpeneneHnii apKkCUHYca, apKKOCUHYCA, apKTaHT€HCa
yucia, (GopMynupoBaHHe HX, H300paKEHHE Ha EIUHUYHON

OK 01, OK 02, OK 03, OK
04, OK 09.
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OKPYKHOCTH, IPUMEHEHHUE IIPU PELICHUU YPABHCHUM.

Tema 6. ®DyHKUUM, UX CBOMCTBA U TPaPUKH.

O3HakoMJIEHME C IOHATHEM IIEPEMEHHOM, IpUMEPAMHU
3aBHCUMOCTEH MEXIYy NepPEeMEHHBIMH.

O3nakomsieHHe ¢  MOHATHEM  rpaduka,  ONpeneeHue
MPUHAUISKHOCTH TOYKU Tpaduky ¢yHkuuu. OmnpeneneHue 1o
dopMyne mpocTeiiieil 3aBUCMMOCTH, BHIa ee rpaduka.
Bripaxkenue no gpopmyiie oaHOM mepeMeHHON Yepe3 Ipyrue.
O3znakomiieHHE ¢ ompeaenaeHueM (yHKIHUH, (HOPMYITHPOBAHUE
ero. Haxoxxnenue obsactu onpeaencHuss U 00JacTH 3HAUYCHUN
¢ynkumu. O3HaKOMJIEHHE C TpUMEpaMu (HYHKIIMOHAIBHBIX
3aBHCHMOCTEH B peasIbHBIX MPOLIECCaX U3 CMEXKHBIX JUCIHUILIMH.
O3HaKOMJIEHHE C J10Ka3aTeIbHBIMU PAaCCyKICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJpaTUYHOW (YHKIHMH, IPOBEICHHE
UCCIICIOBAHMSI  JIMHCWHOH,  KYCOYHO-JIMHEWHOH, ApoOHO-
JUHEHHONW W  KBaJpaTHYHOW (YHKIHMHA, IOCTPOCHHUE UX
rpa¢pukoB. Iloctpoenne u urteHue TpaPuKOB (YHKIMH.
HccnenoBanue QyHKITUN.

CocraBnenue BUJI0B (QYHKIUI MO JaHHOMY YCJIOBHIO, pEIICHHE
3a]1a4 Ha YKCTPEMYM.

Breimonnenue mnpeoOpa3oBanmii rpaduka ¢GyHKuu. M3ydeHwe
MOHATHUST 00paTHON (PYHKIIMH, OTpeesieHUue BHIa U MOCTPOCHHE
rpaduka oOpaTtHOW (yHKIMK, HAXOXKIEHHE €€ O00JacTH
ompezeneHuss U oOnactu 3HaueHWil. [IpuMeHeHHe CBOWCTB
(GyHKIMI [IpU KCCIEI0OBaHUM YPAaBHEHUN M PEILIEHUH 337134 Ha
KCTPEMYM.

O3HaKkOMJICHHE C TIOHSATHEM CIOXHOW (yHKIMM. Beraucienue
3HaYeHUH (PYHKIINIA 110 3HAUEHUIO apTyMEHTa.

OnpeneneHne TOJIOKCHHUST TOYKH Ha Trpaduke T0 ee
KOOpJMHATaM U Hao0OopoT.

Wcnonb3oBaHnue CBOWCTB (PYHKUMH A7 CpaBHEHMs] 3HAYEHUM
CTereHei u JorapupmMoBs.

[TocTtpoenne rpaduKOB CTEMEHHBIX U  JIOTapU(DMHUUECKUX

GyHKLIHUH.

OK 01, OK 02, OK 03, OK
04, OK 009.

Tema 7. MHOrorpaHHUKH M KpyIJible TeJa

Onucanue u XapaKTEePUCTHKA pa3INYHBIX BHJIOB
MHOTOTPaHHUKOB, IIEPEUNCIIEHUE UX IJIEMEHTOB U CBOWCTB.
N300paxkeHrie MHOTOTPAHHUKOB M BBIIIOJIHEHHUE MOCTPOEHHUS Ha
U300paKEeHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

Brruncinenue JIMHEMHBIX 3JIEMEHTOB 51 YIJI0B B
IPOCTPAHCTBEHHBIX KOHPUTYpaLHsIX, apryMEHTUPOBAaHUE CBOUX
CYKJICHHM.

XapakTepucTuKa UM M300paKEHHE  CEUEHUs, pa3eepmru
MHO202PAHHUKOB, BBIYACIICHUE IIJIOMAEH TOBEPXHOCTEM.
[TocTtpoenne mpocredinx cedyeHuil Kyda, MPU3MBbI, MHPAMUIBL.
[Tpumenenue (HakToB U CBeIEHUHN U3 IUTAHUMETPHH.
O3HakoMeHME € BUAAMM CHMMETPUM B IPOCTPAHCTBE,
bopMyITUpOBaHUE OIPEJCICHU M CBOMCTB. XapakTEepUCTHUKA
CUMMETPUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.
Hcnonb3oBaHue NMpUOOPETEHHBIX 3HAHUW Il MCCIEIOBAHUSA U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOIDAaHHMKOB U  BBINOJHEHUE

OK 01, OK 02, OK 03, OK
04, OK 09.
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PHUCYHKOB 110 YCJIOBUSIM 33]1a4.
O3HakoMJIeHHE C BUJAMH Tell BpallleHus, (OpMyJIUpOBaHUE HX
ONPENEIICHUN U CBOMCTB.

DopMyIUpOBaHUE TEOPEM O CEYCHHMHM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTUKa U U300pa)KeHHe Tel BPALEHUs, UX Pa3BEpTKH,
CEUEHUH.

Pemenne 3amay Ha NOCTPOCHHME CEYECHMM, BBIYMCICHHUE [UIMH,
paccTossHUM, YyIJIoB, ruiowmanei. IIpoBeneHne pokas3aTenbHBIX
pacCyXIeHUI IIPU PEILICHUH 3aay.

IIpuMeHeHne CBOMCTB CUMMETPUHU IIPU PELICHHUH 3a/1a4 Ha Tena
BpAIEHUs, KOMOMHAILIHIO TEJI.

N300paxeHre OCHOBHBIX KPYIVIBIX T€J M BBIOJIHEHHUE PUCYHKa
10 yCJIOBMIO 3a1a4d. O3HaKOMJICHHE C MOHATHAMM IUIOWANHA U
00BbEMa, aKCHOMAaMHU M CBOMCTBaMHM.

Pemenne 3amay Ha BBIYMCICHHE IUIOIIAACH IJIOCKUX (QUIYp C
NPUMEHEHHEM COOTBETCTBYIOUIMX ¢GopMyn U (akToB U3
IUTAHUMETPHH.

W3ydeHue TeopeM O BBIYMCIEHUU OOBEMOB IPOCTPAHCTBEHHBIX
TeJ, pelleHHe 3aJad Ha HIpUMeHeHHe (OopMyn BBIUYMCIECHUS
00BEMOB.

N3yuenue ¢opmysa Ui BBIUUCIEHUS IUIOMIAJEH MOBEpXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

O3HaKOMJICHHE C METO/IOM BBIYMCIEHUS IUIOMAAN TOBEPXHOCTU
chepsl.

Pemenne 3amad Ha BBIYHCICHHE IUIOLAAECH IOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEIL.

Tema 8. Hayasia MaTeMaTH4€CKOI0 aHAJIN3A

O3HaKOMJICHHE C TOHSATHUEM YHCIOBOW I1OCIIEN0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BIYHUCICHUSIMU €€ YJICHOB.
O3HaKOMJICHHE C TOHATHEM IIpejiena I0CIe0BaTEIbHOCTH.
O3HakoMJIeHHME C  BBIYMCICHHMEM CYMMBI  OECKOHEYHOTO
YHCIJIOBOTO Psiia Ha MPUMEPE BBIYMCIEHUS CYMMBbI OECKOHEYHO
yOBIBaroIIei reOMETPUUECKOI POrpecCcHy.

Pemenue 3anau Ha npumeHeHHE POPMYJIbI CYMMbI OECKOHEUHO
yObIBaromeil reomerpudeckoit mporpeccur. O3HaKOMIIEHHE C
MTOHATUEM ITPOU3BOIHOM.

N3yuenne u  QopMyiupoBaHHE €€ MEXaHHYECKOIo |
F€OMETPUUECKOTO CMBICTIA, M3YyUYEHUE AJIrOpUTMa BBIYUCIICHUS
IPOM3BOIHOW Ha NMpHUMEpE BBIYMCICHHUS MTHOBEHHOH CKOpOCTH
¥ YTJI0BOTO KO3 (UITEeHTa KacaTeIbHOM.

CocraBneHue ypaBHEHHUs KacaTeabHOM B 00IIEM BU/E.
VYcBoenue MIpaBUII g epeHIpoBaHus, TaOITUIIBI
IPOU3BOJIHBIX 3JEMEHTApPHBIX (DPYHKUMN, NpPUMEHEHHE s
muddepeHMpoBanus  (QYHKIUH, COCTaBICHHUsS  ypaBHEHHUS
KacaTeJIbHOM.

N3yueHne TeopeM O CBSI3U CBOMCTB ()YHKIHMU U HPOU3BOJHOH,
bopMynupOBKa HX.

[IpoBenenne ¢ NOMOLIBIO  MPOU3BOJHOM  MCCIIEAOBAHHUSA
byHKIMH, 3a1aHHON (POPMYITON.

YcTaHOBIIEHUE CBSI3U CBOWCTB (DYHKIIMM U MPOU3BOJHON MO MX
rpadukam.

[TpuMmeHeHre IPOU3BOIHOM AJIs PELICHUs 3a1a4 HA HaXOXKACHHUE
HauOOJIbIIEr0, HAUMEHBIIET0 3HAUYEHUS W Ha HAXO0XKJICHUE

OK 01, OK 02, OK 03, OK
04, OK 009.
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JKCTpEMyMa.

Tema 9. UnTerpaJj u ero npumMeHeHue

O3HaKOMJICHHE C TIOHSATHEM MHTErpasia i nepBooOpa3Hoi.
N3yuenune mpaBuia BBIYMCICHUS TEPBOOOPA3HONM M TEOPEMBI
Herotona—1JleiiOnuna.

Pemenue 3amady Ha CBs3h MEPBOOOpPA3HONW M €€ MPOU3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JaHHOU (DYHKIIMH.

Pemenne 3amay Ha NpUMEHEHHE WHTErpana JUisl BBIYHCICHUS
(bU3MYECKUX BEIMYMH U TUTOMIAJICH.

OK 01, OK 02, OK 03, OK
04, OK 009.

Tema 10. Di1eMeHTHI KOMOMHATOPUKH

WN3ydyenne mnpaBuiaa KOMOMHATOPUKM M IPUMEHEHUE IIPU
peleHM KOMOMHATOPHBIX 3a7ad.

Pemenne KOMOMHATOpPHBIX 3aJad METOJOM Iiepedopa U IO
IIPABHIIY YMHOKEHHUSI.

O3HaKkOMJICHHE C TIOHSATHSIMHA KOMOWHATOPUKH: Pa3MELICHUSMH,
COYETAaHUSIMHM, IEepecTaHOBKaMM M  (GopMylaMu Uil HX
BBIUMCJICHMUSL.

OObsicHeHMEe U TpuUMEHeHue QOpMyNl Uil  BBIUUCICHUS
Pa3MEIEeHN, IEPECTaHOBOK U COYETAaHUM IPU PEIICHUH 3a4a4.
OsznakomnieHne ¢ OuHOMOM HbIOTOHA W TPEYroNbHUKOM
[Tackans.

Penienne mpakTH4YecKuX 3ajad C MCIONb30BAaHUEM IOHATHU U
IPaBUJI KOMOMHATOPUKH.

OK 01, OK 02, OK 03, OK
04, OK 009.

Tema 11. DiieMeHTBHI TEOPUM BEPOATHOCTEH. IJIeMEHTHI
MaTeMaTH4YeCKOi CTATUCTUKHU

N3yueHune KIacCHYECKOro ONpenesieHUsT BEpOSITHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMmoTpeHune npuMepoB BBIYMCIECHUS BEpOsTHOCTEN. Pemienne
3a/1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEHN COOBITUI

O3HakoOMJIEHHWE C NPEACTABICHUEM YHCIOBBIX JAHHBIX M HX
XapaKTepUCTUKAMHU.

Pemenne mpakTHUeckux 3agad Ha 00pabOTKYy YHCIOBBIX
JTAaHHBIX, BBIYMCIEHUE UX XapaKTEPUCTHUK.

OK 01, OK 02, OK 03, OK
04, OK 009.

Tema 12. YpaBHeHHs 1 HEPABEHCTBA

O3HakOoMJIEHHME C TPOCTEHIIMMM CBEACHUSIMH O KOPHSX
anreOpanyeckuX  YpaBHEHHWH, TOHATUAMU  HCCIIEIOBAaHUS
YpaBHEHUH U CUCTEM ypaBHEHHUI.

W3ydyeHne TeopunM paBHOCHIBHOCTH YPaBHEHMH M €€
npuMeHeHus. [loBTopeHHe 3amucH penieHHsl CTaHJapTHBIX
YpaBHEHMH, TNpPUEMOB MpeoOpa3oBaHMUs  ypaBHEHMM s
CBEICHUS K CTaHJIAPTHOMY  YPaBHEHHIO. Pemenue
paloHaIbHbIX, UPpaLMOHAIIBHBIX, MIOKAa3aTeNbHBIX U
TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcnonb3oBaHue CBOWCTB M IpauKOB (DYHKIMHA JUIS peIIeHus
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX TPUEMOB PEILIEHUS] CUCTEM.
Pemenne ypaBHeHMII ¢ TPUMEHEHHEM BCEX IIPHUEMOB
(pa3znmoxeHusT Ha MHOXXMTEJH, BBEIECHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IPah)uuecKOro MeTo/1a).

Pemenne cucrem ypaBHEHHMH C NPUMEHEHUEM PA3IMYHBIX
croco0oB. O3HakoMJIeHHME ¢ OOIIMMH BOMNPOCAMH PEIICHUS
HEPAaBEHCTB M HCIIOJIb30BAHUE CBOWCTB M TIpadukoB (GyHKUUN
IIPY PELIECHNUN HEPABEHCTB.

Pemenrie HepaBEHCTB M CHCTEM HEPABEHCTB C MPHMEHEHHEM

OK 01, OK 02, OK 03, OK
04, OK 009.
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pa3IUYHBIX CIOCOOOB.

[IpuMeHeHHE  MAaTeMaTHYECKUX  METONOB Ul PEIIEHHUs
COJIepKATENbHBIX 3aJad U3 pPa3JInYHbIX oO0JacTedl Hayku W
npakTUKU. VHTEepnpeTupoBaHue pe3ylbTaTOB € Y4ETOM
peabHBIX OTPAaHUYECHUM.
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5. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI YYHEBHOI'O
HPEIMETA

TpedoBanuss K MHHHMAJIBHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHn 10

Peanm3amus mporpaMMel ipeiMeTa TpeOyeT Hamuuus y4eOHOTO KaOuHeTa
MaTEMaTHKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

— paboune MecTa ydaluxcs;

— pabodee MecTO MpernogaBaTes.

TexHudeckue cpeacTBa 0OyICHHUS:

— KOMITJIEKT y4eOHO-METOIUIECKON JOKYMEHTAIIHH;

— METOJMYECKHE TTOCOOUSI.

NudopmanuonHoe odecriedyeHue 00y4eHust

OCHOBHBIC HCTOYHUKH

JIns npenoiaBaresnen

1. Aranacsn JI.C., Byryzos B.®., Kagomuer C.b. u napyrueMaremaruka:
anreOpa M Hayajga MaTEeMaTHYECKOTO aHaiu3a, reoMerpus. l'eomerpus
AxknnonepHoe obmectBo «M3aatensetBo «IIpocBeiienne»

2. T'yceB B.A., Pyoun A.I'. MatemaTuka: aireOpa U Hadajga MaTeMaTHIECKOTO
aHanuza, reomerpus. leomerpus  OOmECTBO €  OrpaHUYECHHOMN
0TBETCTBEHHOCThIO «BAJIACCH

3. Komsarma IO.M., Tkauésa M.B., ®&émnopoBa H.E. u apyrme MaremaTuka:
anreOpa ¥ Hayaja MaTeMaTHYEeCKOTO aHalu3a, TreoMeTpus. Aunrebpa u
HayaJla MaTeMaTHYeCKOro aHaim3a AKIMoHepHOe o01iecTBO «M3aaTenbeTBO
«IIpocsemienue»

s cTtynieHToB
1. AmumoB II.A., Komarua FO.M., Tkau€Ba M.B. m npyrueMaremaruka:
anreOpa W Hayaja MaTeMaTHYEeCKOro aHalu3a, reoMerpus. Ainredbpa u
Havana Mmarematndeckoro ananm3a AO «M3narensctBo [IpocBemienne»
2. MypaBun I'.K., MypaBuaa O.B. Maremarnka: anreOpa W Hadaia

MaTEeMaTHIECKOTO aHaJIMn3a, rE€OMETPHSI. Anrebpa W Havaia
marematuueckoro aHamumza OO0 «/JPO®A»; AO «M3maTrenbcTBO
[Ipocsemienne»

3. [Hapeirun U.d.Marematnka: anredpa 1 Hadajla MAaTEMAaTHYECKOTO aHAN3a,
reometpusi. l'eomerpus OO0  «JIPODA»; AO «M3garenbcTBO
[IpocBemienne»
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10.
11.

I[OHOJIHHTC.HLHLIG HCTOYHUKH

Jnsa mpenonasarenei
Mopakosuu A.I'., CmupHoBa M.M. Maremaruka: anreOpa W Hadaia
MaTeMaTHUYeCKOro aHaiu3a, reoMerpust OOIECTBO € OrpaHUYECHHOM
oTBeTCTBEHHOCThIO «MOL] MHeMo31Hay
CmupHor B.A., CmupnoBa W.M. Maremaruka: anrebpa ¢ Hayajia
MaTeMaTH4eCKoro aHamausa, reomerpus. [eomerpus OOmecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «MOLl MHuemo3unay
http://mathserfer.com/theory.php?tema=matan - Hauama maTeMaTH4YecKOIo
aHaJIn3a
http://www.e-
biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-
006*page.htm - YpaBHenus u HepaBeHCTBa
https://yourtutor.info/pemienne-3aaau-c3-er3-no-MareMaTUKE-TIOK -
MOKa3aTeJbHbIC YPABHEHUS M HEPABEHCTBA MPUMEPHI PEIICHUS
https://yourtutor.info/pemenune-3aaau-c3-ery-no-MaTeMaTHKE-JIOT -
JorapuMUUYecKre ypaBHEHUS U HEPABEHCTBA MPUMEPHI PEIICHUS
http://ya-znau.ru/znaniya/zn/77 - TpPUTOHOMETPHUYECKUE YpaBHEHHS U
HEPABEHCTBA NMPUMEPHI PEIICHUS

Jns cryneHToB
AnexkcannpoB A.[l., Bepuep A.JL, Pepkux B.M. Marematuka: anrebpa u
Ha4daJla MaTCMAaTH4YCCKOI'0 aHaJIn3a, IrcoOMCTpHU:. FCOMCTpI/IH AKHI/IOHepHOC
O6IHCCTBO «HSI[aTeJIBCTBO «HpOCBeHlCHI/IG»
HOFOpCJIOB A.B. Maremaruka: anre6pa U HaydajJla MAaTeMaTHU4YCCKOI'O
aHanuza, reomerpus. ['eomeTpusi AkimoHepHoe oO0miecTBo «3m1aTenbcTBO
«IIpoceemienue»
http://gnesin-phys.narod.ru/math/PM_lectl.pdf - Yucna. Kopuu. Crenenu.
Jlorapugmbl
http://www.mathprofi.ru/zadachi_s_pryamoi_i_ploskostju.html - TIpsmeie u
IUIOCKOCTH B IIPOCTPAHCTBE MPUMEPEI 33124
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/par
agraphl/theory.html#. WLPWuqChpHwW - koopauHaTel ¥ BEKTOPHI B
MIPOCTPAHCTBE
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragr
aphl/theory.html# WLPXHaChpHwW - OcHOBBI TPUTOHOMETPHH
http://www.5egena5.ru/grafiki-funkzii.html - ®yukiuu u rpaduku
https://videouroki.net/razrabotki/mnogogranniki-i-kruglye-tela.html -
MHoOrorpaHHMKH U KpyTJIble TEJIa
http://www.webmath.ru/poleznoe/formules 9 O.php - MHWuterpan u ero
MIPUMEHEHHE
http://www.mathelp.spb.ru/book2/tv3.htm - DemeHTHI KOMOMHATOPUKH
http://www.studfiles.ru/preview/5016762/ - DJIeMEHTBI TEOpHHU
BEPOSATHOCTEW U MATEMATUYECKON CTATUCTUKU
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http://mathserfer.com/theory.php?tema=matan
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-006*page.htm
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-006*page.htm
http://www.e-biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-006*page.htm
https://yourtutor.info/решение-задач-с3-егэ-по-математике-пок
https://yourtutor.info/решение-задач-с3-егэ-по-математике-лог
http://ya-znau.ru/znaniya/zn/77
http://gnesin-phys.narod.ru/math/PM_lect1.pdf
http://www.mathprofi.ru/zadachi_s_pryamoi_i_ploskostju.html
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/paragraph1/theory.html#.WLPWuqChpHw
http://www.mathematics.ru/courses/stereometry/content/chapter9/section/paragraph1/theory.html#.WLPWuqChpHw
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragraph1/theory.html#.WLPXHaChpHw
http://www.mathematics.ru/courses/algebra/content/chapter2/section4/paragraph1/theory.html#.WLPXHaChpHw
http://www.5egena5.ru/grafiki-funkzii.html
https://videouroki.net/razrabotki/mnogogranniki-i-kruglye-tela.html
http://www.webmath.ru/poleznoe/formules_9_0.php
http://www.mathelp.spb.ru/book2/tv3.htm
http://www.studfiles.ru/preview/5016762/
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