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1. IOAACHUTEJ/IBHAS 3AITMCKA

[Iporpamma y4yeOHOro mpeAMeTa OpPUEHTHpPOBAaHA Ha peanu3aluio QeaepaibHOro
KOMITOHEHTa rocyJapcTBEHHOro obpaszoBarenbHoro cranjaapta (nanee — ®I'OC) cpennero
obmero o6pazoBanusi OYIL.04 MaremaTuka Ha yriyOJIGHHOM YypOBHE B Mpejenax
IpOrpaMMbl TMOJITOTOBKHM CHEIHMAIMCTOB cpeaHero 3BeHa (manee IIIICC3) cpemnero
po(hecCHOHATBFHOTO 00Pa30BaHMsI C YYETOM MPOQUIISA MOITyIaeMOro npodeccuoHaIbHOTO
oOpazoBaHws.

Conepxanue nporpammbl OYIL.04 MaremaTuka HanpaBi€HO Ha JOCTHXKEHUE
CIEIYIOIIMNX LETICH:

» o0ecnedeHue cHOPMUPOBAHHOCTH MPEICTABICHUN O COLMATIBHBIX, KyJIbTYpPHBIX
Y UCTOPUYECKUX (PAKTOpaxX CTAHOBJIECHUS MAaTEMATUKHU;

* oOecrieueHue  C(HOPMUPOBAHHOCTH  JIOTUYECKOTO,  AJTOPUTMHUYECKOTO U
MaTEeMaTHYECKOTrO MBILIUICHHUS;

* o0ecnedeHue chopMUPOBAHHOCTH YMEHUM NPUMEHSATH MOJTY4YEHHbIC 3HAHUS PU
pELICHNH Pa3JInYHbIX 3a/1a4;

* o0ecnedyeHrne CHOPMUPOBAHHOCTH MPEICTABICHUM O MaTeMaTHKE KaK YacTH
001L1eueI0BEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OINUCHIBATh
U U3y4yaTh peajbHbIC IPOLECCHI U SIBICHUS.

B ToM umciie BocnuTaTenbHBIX:

1) npoheccHoHaIBHO-THYHOCTHOE BOCIIUTAHKE, TIPEAYCMATPUBAIOIICE JOCTHKCHHIE
JMYHOCTHBIX pe3ysbratoB Ipu ocBoeHuu OIIOII, pazBuTme HayyHOro MHUPOBO33pPEHUS;
npodeccuoHaNbHOE Pa3BUTHE JIMYHOCTH OOYYAIOIIETrocs, pa3BUTHE NpOo(ecCHOHATbHBIX
KA4eCTB U NIPEATIOYTECHU;

2) TPXTAHCKO-TIPAaBOBOE W TATPUOTHYECKOEC BOCIIMTAaHHWE, HANPABJICHHOE Ha
(dbopMHpOBaHHWE TPaXKIaHCTBEHHOCTH, IPAaBOBOM KYJIbTYpbl, UYyBCTBA MaTPUOTU3MA,
TOTOBHOCTHU CITY>KUTh OTEUECTBY; Pa3BUTHE COLMAIBHO 3HAUYMMBIX KAa4e€CTB JIMYHOCTU U
CaMOCTOSITEJIbHOTO OIBbITa OOIECTBEHHON JAESITEIbHOCTH;

3) yXOBHO-HPABCTBEHHOE u KyJIbTYPHO-3CTETHUECKOE BOCIIUTAHUE,
oOecrieunBaroIiee pa3BUTHE HPABCTBEHHBIX KAdyeCTB JIMYHOCTH, AHTUKOPPYHIIMOHHOTO
MHUPOBO33pEHUS, KYJIbTYypbl MOBEACHUS, OEpPEKHOrO0 OTHOIICHUS K KyJIbTYPHOMY
HACJIEIUIO; ICTETUYECKOE BOCHUTAHME, Pa3BUTHE TBOPUECKOIO MOTEHIMANIa JIMYHOCTU U
OMbITa CaMOCTOSATEIBHOM TBOPYECKOW JEATEIBHOCTH; Pa3BUTHE TOJIEPAHTHOCTH,
B3aMMHOTO YBOKEHUS U YBOKEHUS K CTapIINM;

4) BocTIMTaHWE 3JI0POBOTO  00pa3a IKHM3HM HM  OKOJOTUYECKOH  KYJIbTYPHI,

HaIpaBJIeHHOE Ha pa3BUTHE (PU3MUECKOW KYJIbTYpbI JMUYHOCTH, BOCIUTAHUE 3JOPOBOTO U
6e3omacHoro oopasa >kxu3Hu, HOPMUPOBAHUE IKOJIOTHYECKOU KYJIBTYPhI JIMYHOCTH.
Ha usyuenne npeamera OVYI1.04 Maremarrka o cnenuansHocty 27.02.07 Ynpasnenue
KaueCTBOM IPOJIYKIIUHU MPOLIECCOB U YCIYT (10 OTpacisiM) oTBoauTcs 214 yacoB, BKITtOUas
NPAKTUUECKUE 3aHATHUS, KOHCYJIbTAlMU U MPOMEXYTOUHYIO aTTECTAllMI0 B COOTBETCTBUU
C Pa3bICHEHUSAMHU MO peaju3alu (eaepalbHOTO TOCYJapCTBEHHOTO 00pa3oBaTEeNbHOTO
CTaHAapTa CPeAHETo 00IeTo oOpazoBanus (MPoPIbHOE 00YICHHE).

B mpodwibHyt0  COCTaBISIIONIYI0O  BXOAUT  MPOGECCHOHAILHO  HAMpaBICHHOE
colepkanue, HeoOxomumoe st (OpMUPOBaHUS y OOyYaroUMXcs MPO(EeCCHOHATBHBIX
KOMITETEHIIUH.



[Ipodpunuzanus neneil MaTeMaTHYECKOro OOpa3oBaHMs OTpakaeTcsi Ha BbIOOpE
OPUOPUTETOB B  OpraHu3alMu  y4yeOHOM  JesTenbHOCTH  oOydarommxcsd.  Jis
TEXHOJIOTUYECKOro npoduiis npodeccnoHanbHOro 00pa3oBaHus BEIOOD lieel cMelaeTcs
B IparMaTHYeCKOM HAaIMpaBJICHUWHU, NPEIyCMATPUBAIOIIEM YCWICHHE M paCHIMPEHUE
NPUKJIAJHOTO XapaKTepa HM3yYeHUs MATEMaTUKH, MPEUMYIICCTBEHHON OpHEHTAIlMH Ha
QITOPUTMHUYECKHUI CTUIIb TO3HABATEIBHON JESTEIHHOCTH.

N3yuenne OVYIL.04 MaremaTtuka Kak mnpodUILHOTO 00IIe00pa3oBaTEIHLHOTO
yu4eOHOTO  MpeAMETa, YUYUTHIBAIOMIETO  CICHU(PHUKY  OCBAaWBAEMBIX  CTyJCHTaMHU
cnenuansHocTu CI1O, obecrieunBaeTcs:

— BBIOOPOM Pa3TUYHBIX TIOIX0/I0B K BBEACHUIO OCHOBHBIX TIOHSITHIA;

— (GOopMHUPOBAHUEM CHUCTEMBI yUE€OHBIX 3aJlaHHM, oOecreunBaromux dHPEeKTUBHOE
OCYUIECTBJICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— o0oraileHueM CrekTpa CTHeH yueOHOW JeATENbHOCTH 3a CYET COIJIACOBAHUS C
BEIYIIUMU  JACSATEILHOCTHBIMU  XapaKTEPUCTUKaAMU  BbIOpaHHOM  mpodeccun  /
CIELUATbHOCTH.

[IpopunbHas cocTaBisiomas oOTpaxaercss B TpeOOBaHUAX K IOJATOTOBKE
00yYaroIMXCcs B YaCTH:

— o0mieil  cucTemMbl 3HAHWI:  COJIepKAaTelIbHbIE MIPHUMEPHl  MCIOJIb30BaHUS
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(ECCUOHATLHOM 1eATebHOCTH;

— YMEHHUI: pa3iuuMe B YpPOBHE TPeOOBaHMA K CIOKHOCTH MPUMEHSIEMbIX
JITOPUTMOB;

— NPaKTUYECKOTO  MCIOJIb30BaHUS  MPUOOPETEHHBIX 3HAHUW W YMEHMIL:
WHIUBUIYAIbHOTO y4eOHOro OmNbiTa B TMOCTPOCHUM MAaTEMAaTHUYECKUX MOJENei,
BBINIOJIHEHUU UCCIIEA0BATENIbCKUX MPOEKTOB.

Takum oOpazom, peanuzaius CoJepKaHuUs y4eOHOTO MPEeAMETa OPUEHTUPYETCS Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBHBIX XapPaKTEPUCTUK Yy4eOHOU PabOThI, 3aBUCSIIHMX OT
npodunas mnpodeccCuoHaIbHOTO O00pa3oBaHUs, TMOJYYCHHUS OIBITAa HCIOJIb30BaHUS
MaTeMaTUKH B COJEPKATEIbHBIX M NPO(EeCCUOHATBHO 3HAYMMBIX CHUTYaIHsIX 10
CpaBHEHUIO ¢ (POPMATBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapAKTEPUCTUKAMHU OOyUCHHUS.

B nmporpamMme TeopeTHUECKHE CBEICHUS AOMOJHAIOTCA JAEMOHCTPALUSIMU U
MPAKTUYECKUMHU 3aHSATUSMU.

IIporpamMma COIEpPKUT TEMATHUYECKUM IUIAH, OTPAKAIOLIUKM KOJIMYECTBO YacCOB,
BbIIIEsIeMOe Ha n3ydeHue npeamera OYI1.04 MaremaTuka.

Kontpons kauectBa ocBoenusi npeamera OYIL.04 Maremarmka mpOBOIUTCS B
IpolLiecce TEKYUIEro KOHTPOJIS U TPOMEKYTOUYHOM aTTeCTalUH.

Texymuii KOHTPOJIb TPOBOJIUTCA B Mpejierax y4eOHOro BpeMEHHU, OTBEICHHOTO Ha
NpeaMeT, KaK TpPaJWIHOHHBIMH, TaK ¥ WHHOBAIIMOHHBIMA METOJAMH, BKJIHOYAs
KOMITBIOTEPHOE TECTUpPOBaHUE. Pe3yibTaThl KOHTPOJS YUWUTHIBAIOTCS TPHU TOJBEICHUN
UTOTOB IO MPEIMETY.

[IpomexxyTouHast arTecTaiys MpoOBOIUTCSA B (OpME dK3aMEHA M0 UTOTaM H3yYCHHUSI
npeaMeTa.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

MatemaTtuka sBisieTcss (yHIaMEHTalIbHBIM 0011€00pa30BaTENbHBIM  YUEOHBIM
IPEIMETOM CO CJIOKMBIIMMCSI YCTOMUYMBBIM COJEPKAHUEM M OOLIMMHU TPEeOOBAHUAMH K
IOJIFOTOBKE 00YYarOIIUXCsl.

B npodeccroHanbHbBIX  00pa3oBaTENbHBIX  OpraHU3aLUsAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYI0 MPOTPaMMy CpEIHEro oO0Iero oOpa3oBaHUA B IpeneiaX OCBOCHHS
OIIOIT CIIO na 06a3e OCHOBHOTO OOIIEr0 OOpa30BaHUA, U3YUCHHE MATEMATUKH HMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT PO MpodeccuoHaIbHOTO 00pa30BaHMsL.

I[Ipu  ocBoenmm  cnenuanbHOcTelt  CIIO  TexHOnormyeckoro  mpoduis
npodeccuoHanpHOr0 00pa30BaHUS MaTeMaTWKa u3ydaeTcss Oosiee YriIyOJIeHHO, Kak
npouiIbHBIA  y4eOHBIM  TpEaMeET, YUUTBHIBAIOMIMA ~ CHEHU(PUKY  OCBAHBAEMBIX
CIIEIMAIBHOCTEM.

OTO BbIpaXaeTcsl B COAEpPKAHUM OOY4YEHUs, KOJMUYECTBE YacoOB, BBIACISIEMBIX Ha
U3yYEHUE OTAENBHBIX TE€M IPOrpaMMmbl, TNyOWHE MX OCBOCHUS CTYIAEHTaMH, 00ObEME U
XapaKkTepe MPaKTUYECKUX 3aHIATHM.

OOmue nenu wH3y4eHUs] MATEMATUKH TPAAMIMOHHO pEAIU3YyIOTCd B UEThIpeX
HaIpaBJICHUSX:

1) oOuiee npeacraBiaeHne 06 UALSX U METOJIaX MATEMATUKU;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBiasieHHe HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BociuTaTEIHLHOE BO3/ICHCTBUE.

N3yuyenne MareMaTukud Kak MNOpOPUIbHOW 00I1e00pa3oBaTENbHOTO Yy4eOHOro
IpeIMEeTa, YYUTHIBAIOMIET0 cnenupuKy ocBanBaeMoil ctyaeHTtamu creuurainbHocti CIIO,
obecreunBaeTcs:

— BBIOOPOM Pa3IUYHBIX MOJX0/I0B K BBEACHUIO OCHOBHBIX TTOHSITHIA;

— (opMHUpOBaHUEM CHUCTEMBI YYEOHBIX 3aaHuM, oOecreunBamux 3PHEeKTUBHOE
OCYULIECTBJIEHUE BbIOPAHHBIX LIEJEBbIX YCTAHOBOK;

— o0oraieHueM CIeKTpa CTHIIeH Y4eOHOU NeATeTbHOCTH 332 CUET COIVIACOBAHMS C
BEYIIUMHU JI€ATEIbHOCTHBIMU XapaKTEPUCTUKAMHU CIIELIMAIBHOCTH.

[IpopunbHas cocrtaBisiomas oTpaxaercss B TpeOOBaHUAX K TOJATOTOBKE
00yJaronmxcs B 4acTu:

— o0mel cucTeMbl 3HAHM:  COJEp)KaTelIbHbIE MPUMEPHl  HCIIOIb30BAHMS
MaTeMaTHYECKUX HJIeH U METOA0B B MPO(EeCCHOHAIBHOMN J1eATEIbHOCTH;

— YMEHMI: pa3iuyhe B YpPOBHE TpeOOBAaHUN K CJIOXKHOCTU MPUMEHSIEMbIX
JITOPUTMOB;

— MPAKTUYECKOTO  HMCIOJIb30BAaHUS  MPUOOPETEHHBIX 3HAHUW WM YMEHHI:
UHAMBUIYAJIbHOTO Y4YeOHOTO OIbITa B TIOCTPOCHHM MaTeMaTUYeCKUX MOJeNell,
BBIIIOJIHEHUH UCCIIEA0BATEIBCKUX IPOEKTOB.

Takum o6pa3zomMm, peanu3anus colep:kaHusi Y4eOHOTO MpeAMeTa OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK Yy4eOHOI paboThI, 3aBUCIIIUX OT
npoduisi npodecCHOHATbHOTO 00pa3oBaHUsA, IONYUYEHHUS OMbITAa HCIOIb30BaAHHUS
MaTeMaTHUKd B COJEPXKATENbHbIX U NPOGECCHOHATBPHO 3HAYUMBIX CHTYalUsX IIO
CPAaBHEHHUIO C (DOPMATIbLHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapAKTEPUCTUKAMU OOYyUEHUS.

Copepxanue ydyeOHOro mpeaMera pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIepKaTeNbHBIMU JIMHUAMU O0Oy4EHHUsI MaTEMaTHKE:
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— anreOpaumyeckas JIMHUA, BKJIIOYAIONIas CUCTEMATH3allUI0 CBEJIECHUN O Yuciax;
U3y4eHUE HOBBIX U 0000IlEHHE paHee HU3YUYEHHBIX omepanuil (BO3BEICHHUE B CTEIEHb,
U3BJICUCHUE KOPHSI, JIOrapu(MUPOBAHHE, CUHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC U
oOpaTHble K HHUM); H3yYEHHE HOBBIX BHJIOB UMHCIOBBIX BBIpAXEHUH U (HOPMYI;
COBEPILEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBLHON KYJIbTYpPbI, PACIIUPEHUE
U COBEpIICHCTBOBAHME alreOpanvyeckoro ammapara, c(HOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MAaTEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

— TeopeTHKO-(DYHKUIMOHAbHAS  JIMHUSA, BKJIIOYAIOIIAs  CHUCTEMAaTH3alMI0 U
pacuIMpeHre CBeIEeHUW O (QYHKIMSAX, COBEPIICHCTBOBAHHE TIpaPUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMHM HJESMU M METOJIaMU MaTeMaTHYECKOTO aHaju3a B 00beMe,
MO3BOJISIIONIEM  HUCCIIENOBAaTh dJeMEHTapHble (GYHKUMM W pellaTh MpOCTEHIne
reoMeTrpudeckue, GU3nIecKue 1 Apyrue NpukiaaHbie 3a1a4u;

— JIMHUS YpaBHEHUW W HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU MU MCCIIEIOBAHUU
MaTEMaTUYECKUX MOJENIel, TMepeceKammascs ¢ alreOpandyeckol U TEOpPETHUKO-
(YyHKIHMOHATIBHOM JIMHUSIMU W BKJIIOYAIOLIAs Pa3BUTHE U COBEPILICHCTBOBAHUE TEXHHUKHU
anredpanyeckux MNpeoOpa3oBaHUl JUIsl PEIICHHUsS YpPAaBHEHHM, HEPABEHCTB U CHCTEM;
(dbopMHpOBaHUE CIIOCOOHOCTU CTPOMTH M MCCIENOBAaTh IMPOCTEHIINE MaTeMaTHYECKUE
MOJEIM TpH pEHIeHUH MPUKIAIHBIX 3a/ad, 3a7a4 M3 CMEXHBIX U CHEUUaJIbHBIX
JVCLUILINH;

— TEOMETpUYEeCKas JIMHUSA, BKIIOYAKOU[as  HarsAHblE  IPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UI'ypax M HM3y4YEHHE HMX CBOWCTB, (POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOpPaXEHUs, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEpPEHUil,
KOOPJIMHATHOTO ¥ BEKTOPHOIO METOJOB JUIS PEIICHHUS MAaTEMaTHYECKUX M INPUKIIATHBIX
3a/ay;

— CTOXacTUYecKas JIMHMS, OCHOBAaHHAs Ha pPa3BUTHM KOMOMHATOPHBIX YMEHHIA,
NPEACTAaBICHU O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEro
MUpa.

B TemaTmueckux IiaHax mporpaMMmbl yueOHBIM MaTepual NpeAcTaBieH B (opme
YepeayIoIIEerocs pa3BepThIBAHUS OCHOBHBIX COJIEPKATENbHBIX JIMHUHN (anredpandyeckoi,
TEOPETUKO-(PYHKITMOHAIBHOMH, YpaBHEHUU 51 HEPABEHCTB, reOMETPUYECKOM,
CTOXACTHUYECKOH ), UTO MO3BOJISIET TMOKO UCIIOJIb30BATh X PACHOJIOKEHUE U B3aUMOCBS3b,
COCTaBIIAITh pabouyl0 MporpaMMmy, IIO-pa3HOMY uepenys y4yeOHble TeMbl (TJIaBbI
ydeOHMKa), yuuTbiBasg Tpomwib MpodecCHOHATBHOTO 00pa3oBaHus, CHEUDUKY
ocBauBaemoii criennanbHocTd CI1O, rnyOuHy U3ydeHus MaTepuaa, ypoBeHb NOJATOTOBKU
CTYJICHTOB IO MPEIMETY.

[Ipensaraembple B TeMaTMYECKUX IUIAHAX pa3Hble 00BEMBbI y4eOHOTO BPEMEHM Ha
U3y4eHUE OJHOW W TOM K€ TEeMbl PEKOMEHAYETCS HCIONb30BaTh MJisi BBINOJHEHUS
Pa3IMYHBIX YU4E€OHBIX 33JIaHUN.



MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

Vyueonniii mpeamer OYIL.04 Maremaruka usydaercss B oO1ieo0pa3oBaTebHOM
UKJIe Yy4yeOHOro IUlaHa OCHOBHOM  0Opa30oBaTeNbHOM  MpOTrpaMMbl  CpPEIHETO
npodecCHOHAIbHOTO Oo0Opa3oBaHUs Ha 0a3e OCHOBHOTO OOINEro o0Opa3oBaHUs C
MOJIyYEHHEM CPETHEro 00111ero oopa3oBaHusl.



2. TEMATUYECKOE IIVNTAHUPOBAHHUE

YueOHan Harpy3ka BO B3aHMMO/JIEHCTBHH C

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

Bsenenue 1 1

Tema 1. Pa3BuTtue noustus o yucie 11 7 4
Tema 2. KopHu, cTeneHu u gorapugmbl 28 18 10
Tewma 3.IIpsiMble ¥ TJIOCKOCTH B IIPOCTPAHCTBE 20 14 6
Tema 4. KoopiuHaThl U BEKTOPbI 16 12 4
Tema 5. OCHOBBI TPUTOHOMETPUHU 26 18 8
Tema 6. dyaKMH U TpaPUKH 12 8 4
Tema 7. MHOTOTpaHHUKHU U KPYTJIbIE TEa 23 15 8
Tema 8. Hauasa MmaTreMaTHUECKOTO aHAIN3a 18 10 8
Tema 9. HTErpast 1 ero NnpuMeHeHHE 12 6 6
Tema 10. DnemeHTHl KOMOMHATOPUKHI 8 4 4
Tema 11. DnemMeHTBI TEOPUM BEPOSTHOCTEN U MaTEMaTUUECKON CTATUCTUKH 10 6 4
Tema 12. YpaBHEHUS 1 HEPABEHCTBA 19 ) 14
KoHncynpranun 4

DK3aMeH 6

Hroro 214 124 80




3. COAEP’)KAHME YYEBHOI'O IIPEMETA

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

BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MareMaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMALIMOHHBIX U1 1 1 Jlexuus-
TEXHOJIOTHAX M IPAKTHYECKOM AesaTenbHOCTH. Llenu u 3anaun becena
U3y4eHHsI MaTeMaTuKu ipu ocBoeHnu npodeccuit CI1O u
cnenuaiabHoctel CI1O.

Tema 1. Coaep:xxanue yue0HOro MaTepHaJia 11

Pa3Burue nousatus | Llennie uncia. PanmonansHele yncia. JIeicTBUTEIbHEBIC YUCIIA. 1/2 1 2 Jlexkumsi-

0 yHcIIe Oecena
BrinosHenue aeicTBUi HaJl paliOHaIbHBIMU YUCIIAMHU 1/3 2 3 I13 1
Brinmonnenne nefictBUi HaJ NIEUCTBUTEILHBIMHI YU CIIAMUA 1/4 2 4 I13 1
[TpubmxenHoe 3HAYCHHE BEJIMYUHBI u MOTPEITHOCTH 1/5 2 5 Jlexumst
npUOIMKEHUH.
[TpubnmxeHnHoe  3Ha4YeHUE BEIMYMUHBI WU MOTPEIHOCTH 1/6 2 6 KY
pUOIMKEHUH.
[TorpermuocTy npuOIMKEHUN U BBIYUCIICHUI. 17 2 7 KY
[TorpermuocTy npuOJINKEHUH U BEIYUCICHUH. 1/8 1 8 KY
[TpakTHueckue mpruemMsbl BEIUMCICHUN ¢ TPUOIMKEHHBIMH TAHHBIMU. 1/9 2 9 KY
[TpakTHyeckue nprueMbl BBIYMCICHUN ¢ TPUOIMKEHHBIMU TAHHBIMH. 1/10 2 10 KY
Boruncnenue npuOinkeHHbIX 3HAYEHUH BETMYHMH U TIOTPELIHOCTEN 1/11 3 11 132
BBIYVCJICHUH.
Boruncnenue npubinKeHHbIX 3HAYEHUH BEJIMYUH U MOTPEITHOCTEN 1/12 3 12 132
BBIYVCIICHUM.

Tema 2. ConeprxkaHue y4eOHOro Mmarepuasa 28

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

Jorapugmel OcHOBHBIE CBOMCTBA KOPHEN € HATYpaJIbHBIM I0KA3aTEIEM. 1/14 2 14 KY
CreneHsp 4nciia ¢ pairoHaIbHBIM TTOKA3aTeIIEM. 1/15 1 15 Jleknusa
CBolicTBa CTENIEHH YMCJIA C PALIMOHAIBHBIM [10KA3aTEJIEM. 1/16 2 16 KY
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CrerneHs 4nciia ¢ JENCTBUTEILHBIM II0KA3aTEIEM. 1/17 1 17 Jlexknusa
CBolicTBa CTENEHU YHCIIA C ICHCTBUTEIILHBIM I0KA3aTENIEM. 1/18 2 18 KY
Brrumncienne 3HaueHu KOpHEH U CTeTIeHEeH 1/19 2 19 113 3
Brruncnenue 3HaueHU KOpHEH U CTeTeHel 1/20 2 20 I13 3
IIpeoOpa3zoBaHue paroOHATbHBIX BEIPAKCHUM. 1/21 2 21 KY
[IpeoOpazoBanre HpparMOHAIBHBIX BHIPAKCHUM. 1/22 2 22 KY
IIpeoOpa3zoBaHue CTENEHHBIX U MOKA3aTEIbHbBIX BHIPAXKCHHUI. 1/23 2 23 KY
IIpeoOpa3zoBaHKe CTETIEHHBIX M MOKA3aTEIbHBIX BBIPAKCHHI. 1/24 2 24 KY
[IpeoOpa3zoBaHue CTEIEHHBIX U MOKA3aTEIbHBIX BHIPAKCHUIN 1/25 2 25 113 4
IIpeoOpa3zoBaHKe CTETICHHBIX M MTOKA3aTEIbHBIX BHIPAKCHUI 1/26 2 26 113 4
Brraucnenue u cpaBHeHNe KOpHEH. BrImoaHeHne pacueToB ¢ 1/27 3 27 I13 5
paJuKaniamu.
Brruncrienue 3HaueHMI CTETIEHEH ¢ pallMOHATBHBIMU TTOKA3aTEISIMH. 1/28 3 28 I13 5
CpaBHEHUE CTENEHEH.
Jlorapudm yucna. OcHoBHOE JIorapudMUIEcKoe 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
[TpaBuiia neiictBuii ¢ jorapupmamu. 1/32 1 32 KY
®dopmyna nepexoja K HOBOMY OCHOBAaHHUIO Jjorapudma. 1/33 1 33 Jlexmst
Pemenne npumepoB ¢ ucnonb30BaHUEM (POPMYJIbI IEpEXo/ia K 1/34 1 34 KY
HOBOMY OCHOBAHHIO Jorapugma.
Beruucnenue 3Hauenuit joraprudma no npou3BoILHOMY OCHOBAHUIO. 1/35 1 35 I13 6
ITepexoa 0T OTHOrO OCHOBAHUS K IPYTOMY.
Beluucnenue u cpaBHeHHE JIOrapu(pMoB. 1/36 2 36 I13 6
Pemenne nokasatenbHbIX U JJIOTapU(PMUUECKUX YpaBHEHUN 1/37 1 37 KY
Pemienue nokasaTesbHbIX U JIOTapU(PMHUUECKIX YPaBHEHUHN 1/38 2 38 KY
[TpeoOpaszoBanue JIOrapuhMUICCKUX BRIPAKESHUH. 1/39 3 39 113 7
[TpeoOpa3oBanue norapupMuUUecKux BbhIpaxkeHuil. Pemenue 1/40 3 40 1137
IPOCTEHIINX JIOTapU(PMUUECKHX YPaBHEHUH.

Tema 3. Copnepxxanue y4eOHOIro MaTepuaJa 20

IIpsimble u OCHOBHBIC TIOHATUSI CTEPEOMETPUH, aKCHOMBI cTepeomerpuu u | 1/41 1 41 Jexuus

IJIOCKOCTH B CIICZICTBHUS U3 HUX.

NMPOCTPAHCTBE B3aumHoe pacnonoxeHue JByX MpsIMbIX B IPOCTPAHCTBE. 1/42 1 42 KY
[TapaeabHOCTH MPSIMOM U TIITIOCKOCTH. 1/43 1 43 Jlexumst
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[MTapanaenbHOCTh TIOCKOCTEH. 1/44 2 44 KY
IlepneH qMKyISIPHOCTD IPSIMOM M TUNIOCKOCTH. 1/45 1 45 Jlexuust
[TepneHauKyIsIp ¥ HAKJIOHHAS. 1/46 2 46 KY
Yron mexay npsiMoi ¥ IIIOCKOCTBIO. 1/47 2 47 KY
JIByrpaHHbIf yroy. YToj MeXay MI0CKOCTIMHU. 1/48 1 48 KY
[TepneHUKYISIPHOCTD JBYX IJIOCKOCTEH. 1/49 2 49 Jlexmst
[leprieHAUKYISIPHOCTH BYX IJIOCKOCTEH. 1/50 2 50 KY
Penrenue 3aau Ha B3aMMHOE PaCIIOIOKEHUE MPSAMBIX U ITockocTei, | 1/51 3 51 138
NEepIEHANKYIISpa U HAKIOHHOH K TJIOCKOCTH.
Pemenue 3aay Ha BIYMCIIEHUE yTIila MEXKITY MIPSIMBIMH, YIJIa MEXITY 1/52 3 52 113 8
MPSMON U INIOCKOCTBIO. Pemenune 3a1a4y ¢ IpUMEHEHUEM TEOPEMBI O
TPEX MEPICHINKYIISIpax.
[TapamiensHOE MPOCKTHPOBAHHUE. 1/53 2 53 KY
['eomeTprueckre Mpeodpa3oBaHus MPOCTPAHCTBA: MapaieabHblid | 1/54 2 54 KY
NePEeHOC, CHMMETPHS] OTHOCUTEIBHO TNIOCKOCTH.
[Tnomaas OpTOroHaaIbLHON MPOSKITHH. 1/55 1 55 Jlexkuusa
[Tnomaas OpTOroHaaIbLHON MPOSKITHH. 1/56 2 56 KY
Pemenue 3a1a4y Ha BBIYMCIIEHUE PACCTOSHUS OT TOUKH J10 1/57 3 S7 1139
TUIOCKOCTH, OT MIPSIMO# JTO TUIOCKOCTH.
Pemenne 3a1a4 Ha BBIYHCIICHUE PACCTOSHUS MEXK/TY IJIOCKOCTSIMH, 1/58 3 58 139
MEXy CKPELIUBAIOIUMUCS MPSIMBIMH, MEXY TPOU3BOJIBHBIMU
¢durypamu B mpoCTPaHCTBE.
N300paskeHre MpOCTPaHCTBEHHBIX (PUTYD. 1/59 2 59 11310
M300paxeHne MpoCTPaHCTBEHHBIX (UTyp. 1/60 2 60 113 10
Tema 4. Copepxanue yueOHOIro MaTepuasa 16
Koopaunartel u [TpsMoyronbHas (lekapToBa) CUCTEMa KOOPIMHAT B IPOCTPAHCTBE. 1/61 2 61 Jlexuus
BEKTOPBI Dopmysia pacCTOSIHUSI MEXKIY ABYMs TOUKaMH. 1/62 2 62 KY
YpaBHeHus chepsl. 1/63 1 63 KY
YpaBHEHHSI TUIOCKOCTH U TIPSIMOIA. 1/64 1 64 KY
Bekropsl. Koopaumnater BekTopa. Monayns Bektopa. PasenctBo | 1/65 1 65 KY
BEKTOPOB.
PasnoxeHne BEKTOpa 110 HalpaBJICHUSIM. 1/66 1 66 KY
CrioxeHue BEeKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO. 1/67 2 67 Jlexumst
CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB. 1/68 2 68 Jlexrust
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Yros MeX1y IByMs BEKTOPaMH. 1/69 2 69 KY
[Tpoexiyst BEKTOpa Ha OCh. 1/70 2 70 KY
Pemenue 3amay Ha ICHCTBUS C BEKTOPaMHU. 1/71 2 71 311
Pemenue 3a1a4y Ha BBIYMCIEHUE PACCTOSHUS MEXKAY TOUKAMHU. 1/72 3 72 11311
Wcnonp3oBaHne  KOOpAWHAT M BEKTOPOB  mpu  pernenuun | 1/73 2 73 Jlexumst
MaTeMaTHYECKUX W MPUKIATHBIX 3a/1a4.
Hcnonp3oBaHue  KOOpPJMHAT W BEKTOPOB  mpu  peuieHun | 1/74 2 74 KY
MaTEeMaTUYECKUX M NPUKIAIHbIX 3a/1a4.
Wcnonp3oBaHue  KOOpAMHAT W BEKTOPOB  mpu  pemienuu | 1/75 3 75 I3 12
MaTEeMaTUYECKUX M NPUKIAIHbIX 3a/1a4.
Wcnonp3oBaHne  KOOpAMHAT W BEKTOPOB  mpu  perrenuu | 1/76 3 76 I3 12
MaTEeMaTUYECKUX M MPUKIAIHbIX 3a/1a4.

Tema S. Conep:xaHue yuedOHOro MaTepHaja 26

OcCHOBBI Panuannas mepa yria. 1/77 2 77 Jlexuusa

TPUTOHOMETPHUH BpamarensHoe nBuKeHHE. 1/78 2 78 KY
CuHyC, KOCHHYC YHCIIa. 1/79 2 79 Jlexuus
TaHreHc 1 KOTAHTEHC YHUCIIA. 1/80 2 80 KY
OCHOBHBIE TPUTOHOMETPUUYECKHIE TOKICCTBA. 1/81 2 81 Jlexumst
OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. 1/82 2 82 Jlexumst
Brranciienne 3HaUYSHHUI TPUTOHOMETPUIECKUX (QYHKIUH. 1/83 2 83 113 13
Beruucnenye 3Ha4eHUH TPUTOHOMETPUUECKUX (PYHKITHIA. 1/84 2 84 11313
DopMyITbl TPUBEACHUSL. 1/85 2 85 KY
DopMyITbl TPUBEACHUSL. 1/86 2 86 KY
CuHyC, KOCHHYC CYMMBI U Pa3HOCTH JIBYX YIJIOB. 1/87 2 87 KY
TaHreHc CyMMBI U pa3HOCTH JIBYX YTJIOB. 1/88 2 88 KY
CHHYC ¥ KOCHHYC JBOMHOIO yrija. 1/89 2 89 Jlexnus
DopMyIIbI TOJOBUHHOTO yIJIa. 1/90 2 90 KY
[IpeoOpazoBanuss CyMMbI TpUroHOMeTpuueckux Qynkimii B | 1/91 2 91 Jlexrust
IPON3BEICHHUE.
[IpeoOpa3oBaHus MPOU3BEACHHUSI TPUTOHOMETPHUYECKUX (QYyHKImA B | 1/92 2 92 KY
CyMMY.
[TpeobpaszoBanre NpPOCTENIINX TPUTOHOMETPHUUECKHUX BbIPAXKEHHUI. 1/93 1 93 113 14
[TpeoOpa3oBaHue MPOCTEHITNX TPUTOHOMETPUUECKUX BBIPAKECHUH. 1/94 1 94 113 14
Penrenue ynpakxHeHU ¢ UCTIOIH30BAHUEM OCHOBHBIX 1/95 3 95 I13 15
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TPUTOHOMETPHUECKUX TOXKAECTB U HOPMYIL.

Pemenue ynpaxHeHU# ¢ UCTIOIB30BAHUEM OCHOBHBIX 1/96 3 96 315
TPUTOHOMETPHUYECKUX TOXKJIECTB M (HOPMYIL.
APpKCHHYC, apKKOCUHYC. 1/97 1 97 Jlexuus
ApKTaHTE€HC YHCIIa. 1/98 1 98 KY
[Tpocreiinme TpPUrOHOMETPUYECKHIE YPaBHEHHUSI. 1/99 2 99 Jlexuus
[Tpocreiiime TpUroHOMETpUUYECKHE HEPABEHCTBA. 1/100 2 100 KY
Pemenue mpocTedmmx TPUrOHOMETPUYECKUX YPaBHEHUH. 1/101 2 101 I13 16
Pemenne npoctelmx TpPUroHOMETPUUECKUX HEPABEHCTB. 1/102 2 102 113 16

Tema 6. Coaep:xkaHue yueOHOro MaTepHaJia 12

DyHKIHH, HX @Oyukuuu. O6sacTh onpeencHus U MHOXKECTBO 3HaueHuid. ['paduk | 1/103 2 1/103 Jlexuus

CBOWCTBA U (bYHKHI/IH

rpapuKm. CBoiicTBa  (pyHKIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTH, | 1/104 2 1/104 Jlexuust
OrPaHMYCHHOCTh, HEPHOANIHOCTb.
Haxoxnenne o0xactu onpeaeneHust, 3Ha4eHus1 GyHKINH. 1/105 2 1/105 113 17
[TpeoOpasoBanus rpadukoB. [Tocrpoenne rpadhukoB GyHKIHN. 1/106 2 1/106 113 17
Cnoxnast (yakuus (kommosunus). [lonstue o HemnpepsiBHOCTH | 1/107 1 1/107 Jlexumst
¢ynkunu. O6parasie pynkuuu. ['paduk oOpaTHON GyHKINH.
[TokazarenbHasi, JorapudmMuyecKas u cTerneHHas QyHKIUH. 1/108 2 1/108 KY
CpoiicTBa ® TrpauKH [OKa3aTelbHOW, Jorapupmudeckoir u | 1/109 1 109 KY
CTeNeHHON (yHKIHUH.
OrnipesiesieHre TPUTOHOMETPUIECKUX (QYHKITUH. 1/110 2 110 Jlexumst
CBoiicTBa U rpaduKN TPUTOHOMETPUUYECKUX (YHKLIUH. 1/111 2 111 KY
ITocTtpoeHue u uTeHne rpaguKoB QyHKIMH. 1/112 2 112 113 18
[TpeoOpaszoBanue rpadrka QyHKINN. 1/113 2 113 113 18
I'paduueckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 1/114 2 114 KY
3aBUCHMOCTEH B pealTbHBIX MPOIIECCAX U SIBICHUSX.

Tema 7. Copepxanue yueOHOIro MaTepuasa 23

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

KpYyIJble Teja MHororpanHuka. [IpeacraBienne o mpaBUIbHBIX MHOTOIpaHHHUKAX. Oecena
Terpadap, ky0, OKTa’p, AOAECKAP U HKOCADIP.
MHororpanHsle yribel. Beimykisie MHOrorpanauki. Teopema Ditnepa.| 1/116 2 116 KY
ITpusma. [Ipssimas u HaknoHHas npusma. [IpaBuiibHas npusma. 1/117 1 117 KY

[Tnomans nosepxHoctu. OGbEM.
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[Mapamnenenunesn. Ky6. [Tnomans noBepxHoctu. O0neM. 1/118 1 118 KY
MOHUTOPUHT 3HAaHUI 1/119 119 KonTpoas
3HAHUUI
[Tnomanp MOBEpXHOCTH M 00BbEM MapauIeIeuIeaa. 1/120 2 120 KY
ITupamuna. [lnomanps MOBEpXHOCTH  00HEM ITUPAMHUIBI. 1/121 2 121 KY
Boluncienue 31eMeHTOB TPU3MBI, apajlIeIenIUIeaa. 1/122 2 122 113 19
Boluncnenue 31eMeHTOB TPU3MBI, TapajuleIenune1a. 1/123 1 123 113 19
Yceuennas nupamua. [lnomanb moBepxXHOCTH U 00bEM YCEUSHHOM 1/124 1 124 KY
OUPAMUJIBI.
CummeTpuu B KyOe, B IapajuiesienuIie/ie, B Ipu3Me U IupamMue. 1/125 2 125 Jlexmst
Boluniciienue 31€MeHTOB MUpaMK/ibl, yCEUEHHOM MUpaMUIb. 1/126 1 126 113 20
Bbluncienye 31eMeHTOB MUpaMu/ibl, yCEUEHHOW MUPAMU/IBI. 1/127 2 127 113 20
Ceuenus Ky0a, IPU3MBI U TUPAMUJIBL. 1/128 3 128 Jlexumst
Humuuap. [Tnommaae moBepXHOCTH, 00BEM ITUIHHAPA. 1/129 2 129 KY
Brruucienue mioniaam moBepXHOCTH MHOTOTPaHHUKOB. 1/130 2 130 113 21
Borunicienue o0beMa MHOIOIpaHHUKOB. 1/131 1 131 113 21
Konyc. Yceuennslit konyc. OCHOBaHHE, BBICOTa, OOKOBasI 1/132 1 132 Jlexuus
MOBEPXHOCTH, 0Opa3yromas, pazseprka. OceBble CEYCHUs U CEUCHUS,
napaJulebHbIe OCHOBAHUIO.
[Tnomanp MoBEepXHOCTH, 00bEM KOHYCA, YCEUEHHOTO KOHYCA. 1/133 1 133 KY
[Tap u cepa, ux ceuenus. KacatenpHas I0CKOCTb K cdepe. 1/134 1 134 Jlexnus
[Tnomaap MOBEpXHOCTH, 00BEM IIIapa, MapoBOro ceKTopa, maposoro | 1/135 2 135 KY
CErMEHTA.
Brruncnenne 371€MEHTOB, TUIONIA 1M TOBEPXHOCTH KPYIJIBIX TEI. 1/136 2 136 113 22
Boruncnenue oo0bema Kpyribix Tell. 1/137 1 137 113 22
Tema 8. Copepxanue yueOHOIro MaTepuasa 18
Hauana ITocnenoBarensHOCTH. CrIOCOOBI 3aJaHUsI M CBOMCTBA YMCIOBBIX 1/138 2 138 Jlexnus
MaTEeMATH4YeCKOro | rocieaoBaTeabHOCTeH. beckoHeuHo yObIBarolast reoMeTpuyecKas
aHajam3a porpeccusi.
[TonsiTHe 0 npenene nocaenoparenbHOCTU. [penen GyHKImm. 1/139 2 139 KY
BerauciieHne mpeernnos. 1/140 2 140 113 23
Brluncienue npenenos. 1/141 2 141 113 23
[Tpon3BoiHas, reOMETPUYECKU U (PU3MYECKHI CMBICI. 1/142 2 142 Jlexuus
Juddepenunan. YpaBHeHue kacateabHOM K rpa@uky QyHKINH. 1/143 2 143 Jlexnus

15




[Ipon3BOHBIE CYMMBI, pa3HOCTH, POU3BEICHUSI, YACTHOTO. 1/144 2 144 Jlexmst
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKINH.
ITpon3BogHAs CIIOKHON YHKIIUH. 1/145 3 145 KY
Boluncnenne npon3BoaHbIX. 1/146 3 146 113 24
Brruncienne npon3BoIHbIX. 1/147 1 147 I13 24
Bropas npousBogHasi, ee reOMETPUIECKUN 1 (PU3HMUECKUI CMBICI. 1/148 2 148 Jlexuus
Bropas npousBogHast, ee reOMETPUIECKUN 1 (PU3HMUECKUI CMBICI. 1/149 2 149 KY
[IpumMeHeHne MPON3BOTHON K UCCIICTOBAHHIO (DYHKIIMHA U 1/150 2 150 Jlexumst
MIOCTPOCHUIO TPAPHKOB.
[IpumMeHeHne MPON3BOTHON K UCCIICTOBAHHUIO (DYHKIIMHA U 1/151 2 151 KY
MIOCTPOCHUIO TPAHKOB.
HccnenoBanne pyHKIMY C TOMOIIBIO MPOU3BOIHOM. 1/152 2 152 113 25
[Toctpoenue rpaduka GpyHKINH. 1/153 1 153 113 25
Hcnonb3oBanue NpOU3BOJHOM 1J1s1 HAXOKICHUS HAUITy4lIero 1/154 2 154 113 26
pelIeHus B MPUKJIAAHBIX 3a7a4ax.
HaxoxaeHne ckopocTH [UIsl mpoiiecca, 3aJaHHOro (opMyIioi u 1/155 3 155 113 26
rpaduKoM.

Tema 9. Coaep:xanue yueOHOTro MaTepuaJia 12

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

NpUMEHeHHe Brluncnenne HeonpeaeneHHbIX HHTErPAIOB. 1/157 1 157 KY
Brruncnenne HeonpeeIeHHbIX HHTETPAJIOB. 1/158 2 158 113 27
Boluncnenne HeonpeeleHHbIX HHTETPaJIoB. 1/159 1 159 113 27
OrnpeesieHHbI HHTErPalL. 1/160 1 160 Jlexuusa
®opmyna HetoTona—JleitbHuna. 1/161 2 161 KY
Boluniciienue onpeeaeHHbIX MHTETPajloB. 1/162 2 162 113 28
BrruncieHne onpeeNeHHbIX HHTETPaJIoB. 1/163 1 163 113 28
[IpumeHeHHe onpeIeIeHHOT0 MHTErpaia U HaxoxaeHus iomany | 1/164 1 164 KY
KPUBOJIMHENHOMN TPAIlCLIUH.
[Tpumepb MprMeHeH s HHTEeTpaja B (PU3HKE U TEOMETPHH. 1/165 1 165 KY
[TpruMeHeHHe MHTErpaa K BEIYUCICHUIO (PU3MUECKUX BETMYHH. 1/166 1 166 113 29
[TpuMmeHeHre uHTerpaia K BIYUCICHHIO TUIOIIAIN KPUBOJIUHEHHON 1/167 3 167 113 29
Tparnenuu.

Tema 10. Copepxxanue yueOHOro MaTepuaJa 8

JIeMEHThI OCHOBHBIE TIOHSTHS] KOMOHMHATOPHUKH. 1/168 3 168 Jlexums
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KOMOUHATOPUKH OCHOBHBIE NOHSATUS] KOMOMHATOPHUKHU. 1/169 2 169 Jlexnust
Pemienue 3a1a4 Ha MOACYET YKCIa pa3MeIeHHH, IepEeCTaHOBOK, 1/170 2 170 113 30
COYETaHUM.
Pewenne 3ana4d Ha oicyUeT YKCIIa pa3MELEHUN, IEPECTaHOBOK, 1/171 2 171 113 30
COYETaHUM.
®opmyna 6unoma Herotona. CBolicTBa OMHOMHHATBHBIX 1/172 2 172 KY
KO3 PHUITUEHTOB.
Tpeyronapauk [Tackans. 1/173 2 173 KY
Perienne KOMOMHATOPHBIX 3a]1a4. 1/174 2 174 113 31
Pemenue 3amau Ha 6mHOM HproToHa u TpeyronpHuk [Tackas. 1/175 3 175 I13 31
Tema 11. Conep:xanue yueOHOTro MaTepuaJia 10
JuiemeHThI Teopun | CoObiTHe. BepoaTHOCTD COOBITHS. 1/176 3 176 Jlexuus
BEPOSITHOCTEI. TeopeMsl cioxkeHus BeposTHOCTEN. Penienue 3ana4 ¢ /177 1 177 KY
JIeMEHTBI MCTIOJIb30BAHUEM TEOPEM CIIOKEHHSI BEPOSITHOCTEH.
MaTeMaTH4Y€eCKOi Perienne mpakTHYECKMX 3a7ad ¢ NPUMEHEHHEM BEpPOSTHOCTHBIX | 1/178 1 178 113 32
CTAaTUCTHKH METO/IOB.
Pemenne mnpakTHYecKuX 3a7ad ¢ NPUMEHEHHWEM BepOsSTHOCTHhIX | 1/179 1 179 113 32
METOJIOB.
VcnoBHas BEpOATHOCTh. Teopema yMHOXKeHHs BeposrtHocTei | 1/180 2 180 Jlexumst
MIPOU3BOJILHBIX COOBITHH.
HesaBucumbie coObitusi. Teopema yMHOXKeHHs BepositHocTeit | 1/181 2 181 Jexuus
HE3aBHCHUMBIX COOBITHH.
@Popmysa NOTHON BEPOSATHOCTH. 1/182 2 182 KY
[MocnenoBareibHOCTh ~ HE3aBUCUMBIX  ucmblTanuit.  ®opwmyna | 1/183 2 183 KY
bepHyun.
Brranciienue BeposTHOCTEI. 1/184 2 184 13 33
IIpencraBienyie YNCIOBBIX JaHHBIX. 1/185 2 185 113 33
Tema 12. Conep:xanue yueOHOTro MaTepuaJia 19
YpaBHeHust u Penrenue panimoHaTbHBIX YPAaBHEHHI U CHCTEM. 1/186 2 186 13 34
HepaBeHCTBa Pemenue panmoHanbHbIX HEPAaBEHCTB. METO/I HHTEPBAJIOB. 1/187 3 187 113 34
Penrenne nppanmoHaIbHBIX YPaBHEHUH U CHCTEM. 1/188 3 188 I13 35
Pemenne nppanroHaJbHBIX HEPABEHCTB. 1/189 1 189 113 35
[TokasaTtenbHbIe ypaBHEHHs U cucTeMbl. [loka3arenbHblie HepaBeHcTBa. 1/190 1 190 KY
Jlorapugmuueckue ypaBHeHUs U cucteMsl. Jlorapudpmuueckue 1/191 2 191 KY

HEPABEHCTBA.

17




Pemenune mokasaTebHBIX YpPaBHCHHI. 1/192 2 192 I13 36
Penienne nmokaszarenbHBIX CHCTEM, HEPABEHCTB. 1/193 1 193 113 36
Pemenue norapudMuyecknx ypaBHECHHUH. 1/194 2 194 I13 37
Pemienune norapu()Mu4eckux CUCTEM, HEPABEHCTB. 1/195 3 195 113 37
TpuroHomMeTpuuecKrue YpaBHCHHS M CHCTEMBI. 1/196 3 196 KY
TpuronomeTprieckue HEPaBEHCTRA. 1/197 1 197 KY
Penienne TpUrOHOMETPUYECKUX YPABHEHHIA. 1/198 1 198 113 38
Pemenre TpUroHOMETPUYECKUX YPaBHEHUN. 1/199 2 199 I13 38
Hcnonb30Banue CBOMCTB U TpaguKoB (DYHKIMIA IS peIIeHUS 1/200 2 200 113 39
ypaBHEHUI U HEPABEHCTB.

Hcnonp3oBaHue CBOMCTB U IpauKoB (PyHKUUN AJIs pelIeHUs 1/201 1 201 113 39
yYpaBHEHUI U HEPABEHCTB.

N300paxeHne Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PELICHUM 1/202 1 202 113 40
YpPaBHEHUH C IByMsI IEPEMEHHBIMHU.

N300paxeHre MHOKECTBA PEILICHUN HEPABEHCTB U UX CUCTEM. 1/203 2 203 113 40
[TpuMmeHeHre MaTeEMaTUYECKUX METOOB JUIsl pEIICHUS 1/204 2 204 KY
COZIepIKaTENIbHBIX 3a/1a4 U3 Pa3JIMYHbIX 001acTell HAyKH U MPAKTUKH.

WMHTepnperanus pe3yiabTara, y4eT pealIbHbIX OTPaHUYECHH.

Koncynpranumn 4

DK3aMeH 6

O0bém o0pasoBaTenbHON HATpY3KH — 214 yacoB

npakTuieckux 3anaTuii —80 yacos

y4eOHOH HArpy3Ku BO B3aMMOJAeHCTBHH ¢ npenoaasareneM — 204 yacos
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4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

B pesynaprate m3yuenus yueOHoro mpeamera OYIL.04 Marematuka
o0ecrneunBaeT JOCTUKCHHUE CTYIEHTAaMH CIEAYIOLUIUX Pe3yabTAaTOB!

JIMYHOCTHBIX

— cOpMUPOBAHHOCTH Ipe/ICTaBIICHUN 0 MaTeMaTUKe KaK
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUMN U MPOIIECCOB,
UJesX U METOJIaX MaTeMaTHKU;

— IIOHMMaHHUE 3HAYUMOCTHM MATEMATHKU [JIi HAyYHO-TEXHHUYECKOTO
nporpecca, C(HOPMUPOBAHHOCTh OTHOIIEHHUA K MaTeMaTHKe KaKk K YacTH
OOIIIEYeNIOBEYECKOM KYJIBTYpbl 4Yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHUSA
MaTEeMaTHKH, BOJIOLUEH MaTeMaTUUECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIIIJICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AITOPUTMUYECKONW KYIbTYPhl, KPUTHUYHOCTH MBIIIUICHAS Ha
YpOBHE, HEOOXOIUMOM i Oyayiied mpodecCUOHANbHOU NESITeNbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CAMOOOPA30BaAHMUS;

— OBJIaJICHUE MaTEeMaTHYECKUMH 3HAHHUSIMU u YMEHUSAMH,
HEOOXOMMBIMH B TIOBCETHEBHOM YKU3HM, JIJIT OCBOCHHSI CMEKHBIX €CTECTBEHHO-
HAyYHBIX JUCHUIUIMH M JUCHUIUIMH MpOodeCcCHOHANTBHOrO ILHKIA, IS
MOJIydeHUs] 00pa3oBaHUsT B  00JacTsAX, HE TPeOymIMX yriayOJeHHOM
MaTEeMaTUYECKON MOJITOTOBKHY;

— TOTOBHOCTb W CIHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE
caMm000pa30BaHuI0, Ha MPOTSHKEHUHM BCEW JKU3HU; CO3HATENIbHOE OTHOIICHUE K
HEIMPEPHIBHOMY O0Pa30BaHUI0 KaK YCJIOBUIO YCIEHTHON MpodeCcCHOHATBHOU U
OOIIIECTBEHHOMU JIESATEILHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOATENIbHONM TBOPYECKOU U
OTBETCTBEHHOU JIEATEITLHOCTH;

— TOTOBHOCTb K  KOJUIGKTUBHOW  paboTe, COTPYAHHYECTBY CO
CBEPCTHUKaMH B 00pa3oBaTelIbHOW, OOIIECTBEHHO IOJIE3HOM, Yy4yeOHO-
WCCJICIOBATEILCKON, TPOCKTHOU 1 APYTHX BHUJIAX ICSITCIBHOCTH;

— OTHONICHHE K Mpo(ecCHOHAIBHON MeATEIHHOCTH KaK BO3MOXKHOCTH
ydacTusi B PCIIEHWW  JIMYHBIX, OOINECTBEHHBIX, TOCYJAaPCTBCHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

MeTanpeaMEeTHbIX
— YMCHHUC CaMOCTOMATCIIbHO  OIPCACIIATH LHCJIU  ACATCIBbHOCTU U
COCTaBJIATDH IIJIaHbI ACATCIBbHOCTH, CaMOCTOATCIIBHO OCyHICCTBJIIATD,

KOHTPOJIUPOBaTh W  KOPPEKTUPOBATh JCSATEIBHOCTH, WCIOJIb30BaTh BCE
BO3MOXKHBIE PECypChl IS JOCTHDKCHHsI TOCTABIICHHBIX II€JIeH W peau3aiuu
IJIAHOB  JICATENIBHOCTH; BBIOMPATh YCIENIHBIC CTPATEeTHMH B  Pa3JIMYHBIX
CUTYaIIHsIX;

— yMEHHE MPOIYKTHBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOIECCE
COBMECTHOH JESATEIIBHOCTH, YYUTHIBATH TIO3UIMH JPYTUX  YYaCTHHKOB
NeATeIbHOCTH, Y(PhEKTUBHO pa3peniaTb KOHPIUKTHI;

— BIIQJICHHE HAaBBIKAMH TIO3HABATEIbHOM, Y4eOHO-UCCIIEOBATEIHLCKON U
MIPOCKTHOU JESATETHHOCTH, HAaBBIKAMH pPa3perieHus] mpoOJieM; CIOCOOHOCTh H
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TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOUCKY METOJOB PEIICHUS MPAKTUYCCKUX
3a/1a4, MPUMEHECHHIO Pa3IMYHbIX METOOB ITO3HAHMS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHONW HWH()OPMAIIMOHHO-
MO3HABATEIILHON  JCATENBHOCTH, BKJIIOYAs yMEHHUE OPHUCHTUPOBATHCA B
pa3TUYHBIX ~ MCTOYHWUKAX  WH(MOpPMAIMU, KPUTHYECKH  OICHUBATh W
WHTEPIPETUPOBATH MHPOPMAIIHIO, TIOTYIaEMYIO U3 PA3THIHBIX HCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMECHHE SICHO, JJOTUMHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PCHMSI, UCIIOJIb30BaTh aJ[CKBATHBIC S3BIKOBBIC CPEICTBA,;
- BJIaJICHUE HaBBIKAMH IIO3HABATEIBHONH pedIeKCHHu Kak OCO3HAHUS
COBEpIIACMBIX JEUCTBUH W MBICIUTEIBHBIX MPOIECCOB, MX pPE3yJIbTaTOB H
OCHOBAHUI, TPAHUI] CBOETO 3HAHWS U HE3HAHMsI, HOBBIX MTO3HABATEIIBHBIX 337124
U CPEJICTB JIJISl KX JOCTH)KCHUS;

— IEJeyCTPEMJICHHOCTh B  MOUCKaX W  MNPUHATAA  PEIICHUH,

COOOpa3UTENbHOCTh WM HMHTYULHUS,  PA3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEICTABIICHUI; CHOCOOHOCTh BOCIIPUHUMATD KPACOTY U TAPMOHHUIO MUPA;
npeJIMeTHbIX:

— chOpPMUPOBAHHOCTb TMPEACTABICHUA O MaTeMaTUKE KaK YacTH
MHPOBOM KYJBTYPBl M MECT€ MATEMAaTHUKA B COBPEMEHHOW UHMBUJIM3AIINM,
crioco0ax ONMucaHus SIBJICHUM peaIbHOTO MUpPa Ha MaTeMaTUYECKOM SI3bIKE;

— cOopMUPOBAHHOCTH MPEJICTABICHUNA O MaTEMAaTUYECKUX MOHATUAX KaK
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIOIUX OIKUCHIBATH U U3Yy4aTh
pa3HbIE MPOLECCH U SIBJICHUS, MOHUMAHUE BO3MOXKHOCTH aKCMOMAaTHUYECKOIO
IIOCTPOEHHS] MATEMATUYECKUX TEOPUIL;

— BJIAJICHUE METOJAMHU JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE
MX MPUMEHATH, IPOBOJUTH JOKA3aTEIIbHBIE PACCYXKICHUS B XOJE PEIICHUSA
3a/1ad4;

— BIIQJICHUE CTAaHJAPTHBIMU TPUEMAMM PEIICHUS PAUUOHAIBHBIX U
WppAlMOHAIBHBIX,  IOKA3aTEIbHBIX,  CTENEHHBIX,  TPUTOHOMETPUUYECKHUX
YPaBHEHUU U HEPABEHCTB, X CUCTEM; UCIIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX
MpOrpamMM, B TOM YHCJIE€ JJISI TTIOMCKA MYTH PEIICHUS U WJUTIOCTPALMUA PEIICHUS
YPaBHEHUI U HEPABEHCTB;

— chOpPMUPOBAHHOCTb  NPEACTaBIEHUM 00 OCHOBHBIX  TOHATHSIX
MAaTEMATHYECKOr0  aHajin3a W WX  CBOWCTBAX, BIAJCHUE  YMEHUEM
XapaKTEepU30BaTh TOBEACHHE (DYHKIIHM, WCIOJB30BAHUE TMOTYYEHHBIX 3HAHHM
JUJISL ONMCAHUS M AHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMM IOHSTUSIMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MX OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTH
YMEHUSI PACIO3HaBaTh reoOMETpuUecKre (PUrypsl Ha 4YepTekax, MOJCISIX U B
pealbHOM MHpE; MPUMEHEHNUE M3YYCHHBIX CBOMCTB T€OMETPUYECKUX (PUTYD H
dbopmynl I penieHdusl TEOMETPUUYECKUX 3ajlad W 3a7ad4 C NPaKTUYEeCKUM
COJIEp/KaHHEM;

— c(OpMHUPOBAHHOCTb TMPEACTABICHUM O TIpolleccax U SIBJICHUSX,
MMEIOUIMX BEPOSITHOCTHBIM XapaKTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHpE, OCHOBHBIX IMOHSTHSAX JJIEMEHTAPHOU TEOPUU BEPOSATHOCTEW;
YMEHUM HaxoIWTh M OLEHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITUH B
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IPOCTEMIINX MPAKTUYECKUX CHUTyallMsIX M OCHOBHBIE XapaKTEPUCTHUKHU
CIIy4alHbIX BEJINYWH;

— BJAQJACHUE HABBIKAMM HCIIOJB30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX
IIPOTrpaMM IIPU PELICHUH 3aa4.

B mpomecce ocBoeHuMss mpeaMeTa 'y CTYACHTOB  JIOJIKHBI
¢popmuposarbca o0me komnereHuuun (OK).

Koo HanmeHoBaHHE 001X KOMIIETEHITHHA

OK 01. | Beibupatb criocoObl pemeHus 3a1ad IpoecCuoHaNbHOM e TebHOCTH,
IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. | OcymiecTBIsTh MOMCK, aHAIW3 U HHTEPIIPETALINI0 HH(OpMAIK, HEOOXOIUMOH /ISt
BBIITOJTHEHUS 33124 MPO(ECCHOHAILHON IS TETBHOCTH.

OK 03. | [InanupoBaTh U peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JMYHOCTHOE
pa3BHTHE.

OK 04. | PaboraTh B KOJUIGKTUBE M KOMaHae, H(PQPEKTHBHO B3aUMOJCHCTBOBATH C
KOJUIET'aMH, PYKOBOJICTBOM, KJIHEHTaMHU.

OK 05. | OcymiecTBisTh YCTHYIO M TIMCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMAIbHOIO U KYJIBTYPHOI'O KOHTEKCTA.

OK 09. | Ucnonb30BaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B IPOPECCHOHATHLHON
JEATEILHOCTH.

OcBoenune coaepkanuss ydeOHoro mnpenmera OVYIL.04 MaremaTuka
oOecrieunBaeT (HOPMUPOBAHKE W PA3BUTHE YHHUBEPCATLHBIX YUCOHBIX NEHCTBUA
B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMUPOBAHMS OOITHX KOMIICTCHITHH.

OO0uue komnereHuuu (B
coorBercTBHH ¢ PI'OC
CIIO no 27.02.07
YupasieHue kKa4ecTBOM
NPOAYKIIUM, TPOLIECCOB U
ycJayr (1o oTpacjasim)

Bujbl yHuBepcaibHbIX YUeOHBIX AeiicTBUI

BBenenue OK 01, OK 02, OK 03, OK
O3HakoMJIeHHE C pOJbI0 MaTeMaTHKH B Hayke, TexHuke, | 04, OK 09.

SKOHOMHUKE, WH()DOPMAIMOHHBIX TEXHOJOTHUSX U MPAKTHICCKOUN
JIeITeIIbHOCTH.

O3HakoMJICHHE C LEMSIMH W 3aJladaMd U3Y4YCHHS MaTeMaTHUKH
npu ocBoennu npodeccuit CI1O u cnenmansrocteit CIT0.

Tema 1. Pa3BuTHE NOHSATHSA O YHCTIE OK 01, OK 02, OK 03, OK
Boimonunenue apudmernueckux aedctBuil  Hax uucnamuy, | 04, OK 09.

coueTasl YCTHBIC ¥ TTICHbMECHHBIE TIPUEMBI.

Haxoxnenne  mpuOMMKEHHBIX ~— 3HAYEHWH  BEIMYMH |
MOTPEIIHOCTe BBIYUCICHUN (aOCOIIOTHOW M OTHOCHTENBHOM);
CPaBHEHHE YHCIIOBBIX BBIPAKCHHIA.

Haxoxnenne ommOOK B MpeoOpa3oBaHUSX W BBIYMCICHHIX
(OTHOCHTCS KO BCEM ITYHKTaM MPOTPaMMBbl).

Tema 2. KopHu, crenenu u jiorapugmnbi OK 01, OK 02, OK 03, OK
O3HakoMJICHHE C TOHATHEM KOpHsA N-il cremenw, cBorictBamu | 04, OK 09.

paJvKalioB U MPaBUJIAMH CPABHEHHS KOPHEH.

DopMyJIMpOBAaHUE ONPEACICHUS KOPHS U CBOWMCTB KOPHEH.
BpluncieHue ¥ CpaBHEHUE KOPHEW, BBIIOJHEHUE INPUKUAKU
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3HayeHus KopHs. I[IpeoOpa3zoBaHue YHCIOBBIX U OyKBEHHBIX
BBIPAXCHU, COAEPIKAIUX PaJUKaIIbL.

BrimonHenue pacyetoB 1o ¢popmyiam, COAEpIKaLIUM PaaUKabl,
OCYILECTBIISA1 HEOOXOIMMBIE MTOACTAaHOBKH U IPe0Opa3oBaHMsL.
OnpeneneHue pPaBHOCUIBHOCTU BBIPAKEHUH C  paJMKalaMu.
Pemienue nppanmoHaaibHbIX YpaBHEHUM.

O3HakOMJIEHME C TIOHATUEM CTEHEHU C JIEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Haxoxnenue 3HAYCHUU CTEIICHH, HCIIOIb3Ys Ipu
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucpiBaHUe KOpPHS N-i CTENEHH B BHJIE CTENEHU C JAPOOHBIM
HoKa3aresjaeM U Hao0opoT.

DopMyIMpPOBAHUE CBOMCTB CTEIEHEH. BrpluncieHue creneHen ¢
palMOHaIbHBIM I10KA3aTEJIEM, BBIIIOIHEHUE IIPUKHUIKY 3HAYCHHUS
CTEIICHU, CDABHEHUE CTEIICHEM.

[IpeoOpa3oBaHue YUCIOBBIX M  OYKBEHHBIX  BBIPAXKEHUH,
COoIepXKalMX  CTENEeHW, NpPUMEHsAs  CBOWCTBA.  Pemenue
IIOKAa3aTeNIbHBIX YPABHEHUM.

O3HakoMJIeHME C MPUMEHEHMEM KOpPHEM M cremeHedl npu
BBIUNCJICHUM CPEIHUX, ACICHUU OTPE3Ka B «30JJ0TOM CEUECHUUN.
Pemlenne npuKIagHBIX 3aJad  HA  CJIOKHBIE  IIPOLICHTHI.
Beimonnenne npeoOpa3oBaHuil  BbIpaXeHUM, NpUMEHEHUE
(dbopMyI1, CBA3aHHBIX CO CBOMCTBAMU CTEIICHEH U JIOTaprU(MOB.
Onpenenenue obnactu JIOITYCTUMBIX 3HAYEHUN
JOTapu(pMHUUECKOTO BBIpOKEHHs. PemieHue norapuMuyecKux
YpaBHEHUM.

Tema 3. [IpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
@opMynuMpoBKa M INPUBEACHHUE JOKA3aTENbCTB IPU3HAKOB
B3aUMHOIO  PAacHOJIOKEHUS  HPSAMBIX M IUIOCKOCTEH.
Pacnio3naBanue Ha yepTekax M MOJENSIX PAa3IUYHBIX CIy4aeB
B3aUMHOIO  PAacHOJIOKEHUS  MNPSAMBIX M IUIOCKOCTEH,
apryMEeHTHPOBAHME CBOUX CYKIEHUM.

@opmMyIHpOBaHUE  ONPEACICHUN, TMPU3HAKOB H  CBOICTB
napajuieIbHbIX U MEPHEHIUKYISIPHBIX IIOCKOCTEH, TBYTPAHHBIX
Y JIMHEWHBIX YTJIOB.

BrlllonHEHNE MOCTPOEHUS YIJIOB MEXAY NPSAMBIMU, HPSIMOU U
IUIOCKOCTBIO,  MEXKJY  IUIOCKOCTSAMM 110  ONHMCAHUK H
pacrno3HaBaHHME UX HA MOJETAX.

[IpyMeHeHre MPHU3HAKOB M CBOWCTB PACIOIOXKEHUS MPSIMBIX U
IUIOCKOCTEN MpH pELIeHUH 3a1a4.

N300paxeHne Ha pUCYHKaX W KOHCTPYMpPOBaHHE Ha MOJENSIX
NEePNEHANKYISIPOB M HAKIOHHBIX K IUIOCKOCTH, MPAMBIX,
MapaJUIebHBIX  IJIOCKOCTEM, YIVIOB MEXIYy MpSIMOM H
IJIOCKOCTBIO M 000CHOBAaHUE MOCTPOEHUSI.

Pemenne 3amay Ha BBIUMCIEHHE T'€OMETPUUYECKUX BEJIUYMH.
OnuceiBaHHE PACCTOSIHUS OT TOYKH 1O IJIOCKOCTH, OT MPSMOM
10 IIJIOCKOCTH, MEXKILY IJIOCKOCTSIMH, MEXIY
CKpEIIMBAIOIIUMHUCA  MPSAMBIMH, MEXIYy  HPOU3BOJBHBIMU
¢urypamu B mpoCTpaHCTBE.

@opMynMpOBaHHE W JOKA3bIBAHME OCHOBHBIX TEOPEM O
pPacCTOSIHUAX (TEOpPEM CYILECTBOBAHMUSI, CBOMCTBA).
H3o0paxeHnne Ha dYepTexax M MOJENAX pACCTOSHUS U
000CHOBaHME CBOUX CyXAeHuH. OmnperencHue U BBIYHUCICHUE
paccTostHU B mpocTpaHcTBe. [Ipumenenue GopMmyn U Teopem

OK 01, OK 02, OK 03, OK
04, OK 09.
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IJIAHUMETPUM IS PEILICHMS 3a1a4.
O3HaKOMJICHHE C MOHATHEM IapaAJIICIIBHOTO IMPOCKTUPOBAHUSA U
ero csoucrtBamu. DOpMyIUpPOBaHUE TEOPEMBI O IUIOLIAAU
OPTOTrOHAJIILHOM NMPOEKIMY MHOTOYTOJIbHUKA.

[lpumenenne Teopun i OOOCHOBAHUS TOCTPOCHHHA U
BBIUNCJICHUN. APTyMEHTUPOBAaHUE CBOUX CYKIEHUN O B3aUMHOM
pAacIoIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD.

Tema 4. KoopauHaTbl 4 BEKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOopa. M3ydeHue nexkapToBoid
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, TOCTPOCHUE 110 33JaHHBIM
KOOPJMHATAM TOYEK U IIOCKOCTEM, HAXOXKICHHE KOOpAUHAT
Touek. HaxoxzaeHue ypaBHEHHH  OKpPYXKHOCTH, CQepsl,
IIJIOCKOCTH. BpIuncIeHNE pacCTOSHUN MEKYy TOUKAMH.
W3ydyeHne CBOWCTB BEKTOPHBIX BEJIMYUH, NPABUWI PA3JIOKECHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPABHJI HAXOXKJICHHUS
KOOpAMHAT BEKTOpPa B IIPOCTPAHCTBE, IpaBWJ JCHCTBUM C
BEKTOPaMH, 3aIaHHBIMU KOOPIUHATAMH.

[IpuMeHeHnEe TeopuM INpU pPEIIECHUW 3aJad Ha JEUCTBUA C
BEKTOpaMHU. I3ydeHue CKaJIApHOrO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHMs NpAMOM U mockoctu. IIpumeHnenune
TEOPUM IIPU pELICHUM 3aJad Ha JCUCTBHA C BEKTOPaMH,
KOOpJMHATHBIN METOJ, NPUMEHEHUE BEKTOPOB JJIsl BBIYMCIICHUS
BEJIMYUH YIJIOB U PACCTOSTHUM.

O3HakOMJICHHE C [OKa3aTEIIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aMUMHOM  DacCIOJIO)KCHUM  IPSAMBIX M IUIOCKOCTEH €
UCIIOJIb30BAHUEM BEKTOPOB.

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

Tema 5. OCHOBBI TPHTOHOMETPUH

W3y4yeHne painaHHOIO METO/AA W3MEPEHUsS YIJIOB BpalllCHUs U
UX CBA3M ¢ rpaaycHoil mepoil. M3o0paxeHue yrioB BpalleHus
Ha OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI YyIJIa C €ro
PACIOJIOKEHUEM. dopMyIMpOBaHUE OnpeeIeHu I
TPUTOHOMETPUUYECKUX (DYHKLIMH I YIJIOB MOBOPOTA U OCTPBIX
JIJI0B TNPSIMOYTOJBHOTO TPEYroJbHUKA U OOBSCHEHUE UX
B3aMMOCBsA3U. lIpHMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKJECTB JJIsi BBIUMCICHMS] 3HAUYEHUN TPUTOHOMETPUUYECKUX
¢GyHkuui 1o oxHOW n3 HuX. V3yueHue OCHOBHBIX (hopMyI
TPUTOHOMETPHH: bopMyIbl CIIOXKEHMS, yZIBOEHUS,
npeoOpa3oBaHUsl CYMMBI TPUTOHOMETPHUECKHX (QYHKIUH B
MPOU3BEIEHNE U TPOU3BEJEHUS B CYMMY M NpPHUMEHEHHE MpuU
BBIUMCJICHUM 3HAYEHHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOIIEHUS €TO0.

O3HakoMJIEHME CO CBOMICTBAMM CHUMMETPUHM TOYEK Ha
€AMHUYHOM OKPYXHOCTH U IPUMEHEHHUE UX JUIsl BhIBOAA GopMy
npuBeieHus. Pemenue no GgopmysnaMm U TPUTOHOMETPUUECKOMY
KpyTy IPOCTEHUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[lpumeHenne  oOLmIMX  METOJOB  pEIIEHUS  ypaBHEHUH
(mpuBenieHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3ioXKeHUS
HAa MHOXMUTENIW, 3aMEHbl IIEPEMEHHOH) IMpU  pElIeHUU
TPUTOHOMETPUYECKHUX YPABHCHHM.

YMeHue oTMedaTrb Ha  Kpyre  pelIeHHMs  IPOCTEHUIIHX
TPUTOHOMETPUYECKUX HEPAaBEHCTB. O3HAKOMJICHHE C IMOHITHEM
00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIUH.

N3ydenue onpeneneHnii apKkCUHyca, apKKOCUHYCA, apKTaHTe€HCa
yucia, (GopMynupoBaHHe HX, H300paKEHHE HA EIMHUYHON

OK 01, OK 02, OK 03, OK
04, OK 09.
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OKPY’KHOCTH, IPUMEHEHHUE IIPU PELICHUU YPABHCHUM.

Tema 6. ®yHKUUM, UX CBOMCTBA U rPaUKH.

O3HakoMJIEeHME € TIOHSATHEM IEPEMEHHOH, IpUMeEpaMu
3aBUCUMOCTEN MEX1Yy IEPEMEHHBIMHU.

O3nakomiieHHEe ¢  MOHATHEM  rpaduka,  ONpeneieHue
MPUHAJJISKHOCTU TOYKU Tpaduky dyHkuuu. OmnpeneneHue 1o
dbopMyne mpocTeiiieil 3aBUCMMOCTH, BHaa ee rpaduka.
Bripakenue no popmysie oaHOM epeMeHHON Yepe3 Ipyrue.
O3HakomiieHHE € ompejaereHueM (yHKIUU, (HOPMYITHPOBAHUE
ero. Haxoxxnenue obsiactu onpeaeneHuss U 00JacTH 3HAUYCHUN
¢ynkuuu. O3HaKoOMJIeHHE C MpUMepaMu (DYHKIIMOHAIBHBIX
3aBUCUMOCTEHN B PEAJIbHBIX MPOLECCaX U3 CMEXKHBIX TUCHUILINH.
O3HaKOMJIEHHE C JI0Ka3aTEIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHOW W KBaJpaTUYHOW (YHKIHMHA, MPOBEICHHE
UCCJIC/IOBAHMS  JIMHEWHOM,  KyCOYHO-IMHEWHOW,  JIpoOHO-
JUHEHHOW ©  KBaApaTUYHOW (YHKUMH, TMOCTPOCHHE UX
rpa¢pukoB. Iloctpoenne u urteHne TpaduKOB (YHKIHM.
HccnenoBanue QyHKIMH.

CocraBnenue BUJI0B (QYHKIHI MO JaHHOMY YCJIOBHIO, pEIICHUE
3a/1a4y Ha SKCTPEMYM.

Breimonmnenue npeoOpasoBanmii Tpaduka (yHKIuU. M3ydeHue
MOHTHUSL 00paTHON (PYHKIIMH, ONpEAeSICHUE BHIa U MOCTPOCHHE
rpaduka oOpatHOW (yHKIMH, HAXOXKICHHE €€ O00JacTH
ompezeneHuss U oOnactu 3HaueHuil. [lpuMeHeHHEe CBOWCTB
(GyHKIMI [IpU KCCIEeI0OBaHUM YPAaBHEHUN M PELLEHUM 3a/1ay Ha
DKCTPEMYM.

O3HakoOMJIEHHE C TMOHSATHEM CIOXHOW (yHKUMH. Bpruucienue
3HaYeHUH (PYHKUUH 110 3HAUSHHUIO apTyMEHTAa.

OnpeneneHue TMOJNOXKEHUsT TOYKM Ha Trpapuke 1o ee
KOOpJIMHATaM U Hao0O0poT.

Hcnonp3oBanne CBOMCTB (DYHKUMH ISl CpaBHEHHS 3HAUYECHUM
CTerneHel u norapu@mos.

[TocTtpoenne rpaduKOB CTEMEHHBIX U  JIOTapU(DMHUUECKUX

GyHKLIUH.

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

Tema 7. MHOrorpaHHUKH M KpyIJible TeJa

Onucanue u XapaKTEPUCTHKA Pa3ITUYHBIX BHJIOB
MHOT'OIPAHHUKOB, IEPEUUCIIEHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB U BBITOJHEHUE TTOCTPOSHUS HA
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Beruucnenue JIMHEWHBIX 3JIEMEHTOB 51 YIJI0B B
MPOCTPAHCTBEHHBIX KOHPUTYPALUSIX, ApTYMEHTUPOBAHNUE CBOMX
CYXKJICHHM.

XapakTepucTuka ¥ U300paKeHHWe CEUeHUs, pazeepmKu
MHO202PAHHUKOG, BBIYUCIICHUE TIOMIAeH TOBEPXHOCTEH.
[TocTpoeHre TPOCTEHIINX CeYeHHI KyOa, MPU3MBbI, TUPAMUIBL.
[Tpumenenue (HakToB U CBeIEHUN U3 TUTAHUMETPHH.
O3HakoMJIeHUE C BUJAMU CHMMETPUHA B TPOCTPAHCTBE,
(dbopMyIUpOBaHUE OMNPEICICHU W CBONCTB. XapaKTEPUCTHUKA
CUMMETPHUU TEJ BPAILIEHUS © MHOTOTPAaHHUKOB.

[IpruMmeHeHrne CBOMCTB CUMMETPHH MPH PEILICHUH 3a]1a4.
Hcnonk3oBaHne MPUOOPETECHHBIX 3HAHWM JJIS MCCIEIOBAHUS U
MOJICJINPOBAHUS HECTIOKHBIX 3a/a4.

M300paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBINOJHEHUE

OK 01, OK 02, OK 03, OK
04, OK 09.
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PHUCYHKOB IO YCJIOBUSIM 3a]1a4.
O3HakoMJIeHHE C BUJAMH Tel BpalleHus, GopMyIupoBaHHUE HX
ONPEAEIIEHUN U CBOMCTB.

@OopMyIMpPOBAHUE TEOPEM O CEYEHHM IIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U U300paKeHUE TeJ BpallleHUs, UX Pa3BEPTKH,
CEUEHUS.

Pemenne 3azady Ha MOCTPOECHUE CEUEHUM, BBIYMCIICHHUE [UJIUH,
paccTossHUM, yIJIoB, Iuiowmanei. IIpoBeneHne nokazaTenbHBIX
pacCyKJI€HUU MPU PELICHUH 3a/1a4.

IIpuMeHeHne CBOMCTB CUMMETPUHM IIPU PELICHHUH 3a/1a4 Ha Teja
BpallleHus1, KOMOMHALINIO Tel.

N300paxeHre OCHOBHBIX KPYIJIBIX T€1 M BBIIIOJIHEHUE PUCYHKA
10 ycJIOBHIO 3aAaud. O3HAKOMIIEHHE C MOHATHUSMHM IUIOIIAIU U
00BbEMa, aKCHOMAaMHU U CBOMCTBaMH.

Pemennie 3agau Ha BBIYHMCIEHHUE IUIOMIAJIEH TJIOCKUX (UTYP C
NPUMEHEHHEM COOTBETCTBYIOUIMX ¢GopMyn u  (akToB U3
IJIAHUMETPUH.

W3ydeHne TeopeM O BBIYMCIEHUU OOBEMOB MPOCTPAHCTBEHHBIX
TeJN, peuleHHe 3aJa4 Ha MpUMEHeHHe (OPMYNl BBIUYUCICHUS
00BEMOB.

Wzydenue ¢hopMyin Ui BHIYUCICHHS IUIOMIAACH MOBEpPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPaILECHMUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIIEHUS ILIOAAN TOBEPXHOCTU
chepsl.

Pemenne 3amad Ha BBIYMCIEHHE IUIOMAACH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJL.

Tema 8. Hayasia MaTeMaTH4eCKOI0 aHAJIN3a

O3HakOMJIEHHE C TOHSATHUEM YHCIOBOW IOCIIEN0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3HaKOMJIEHHE C TOHITHEM Ipejiesa OCIeJ0BaTeIbHOCTH.
O3HakoMJIeHHME C  BBIYUCICHHEM CYMMbl OECKOHEYHOIO
YHCIIOBOTO Psijia Ha MPUMEPE BBIYMCIEHUS CYMMbl OECKOHEUHO
yOBIBaroIIei reOMETPUUECKOI MPOrPEeCcCHH.

Pemenue 3anau Ha npumeHeHHEe GOPMYJbI CYMMbl OECKOHEYHO
yObIBaromieil reomerpudeckoil mporpeccur. O3HaKOMIIEHHE C
MTOHATUEM ITPOU3BOHOM.

N3yuenne u  QopMmynupoBaHHE €€ MEXaHHYECKOro |
FEOMETPUUECKOT0 CMBICTIA, M3YyUYEHUE AJITOpUTMa BBIYUCICHUS
IIPOU3BOJHON Ha NMPHUMEPE BBIYMCIEHUS MTHOBEHHOH CKOpPOCTHU
U YIJIOBOTO K03 uirenTa KkacaTebHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOH B 00IIEM BUE.
VYcBoeHue IIPaBUJ g depeHIMpoBaHus, TaOIUIBI
MPOU3BOJIHBIX 3JEMEHTAapHBIX (DYHKUMN, TNpUMEHEHHE s
muddepeHMpoBanus  (QYHKIUH, COCTaBIEHHS  ypaBHEHHUS
KacaTeNbHOM.

N3yueHne TeopeM O CBsSI3U CBOMCTB ()YHKLIHMU U HPOU3BOJHOH,
bopMynupoOBKa HX.

IIpoBeneHne ¢ NOMOLIbIO  IPOM3BOJHOM  MCCIEIOBaHHUSA
byHKIMH, 3a1aHHON (POPMYITON.

YcTaHOBIIEHUE CBSI3U CBOWCTB (DYHKIIMM U MPOU3BOJHOM 1O MX
rpadgukam.

IIpuMeHeHre POU3BOIHON Ul PEIICHMS 3a/1a4 HAa HAXO0XKICHUE
HauOOJIbIIEr0, HAMMEHBIIEr0 3HAYEHUs] M Ha HAXOXKAECHUE

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

Tema 9. UnTerpaJj u ero npumMeHeHue

O3HakoOMJICHHE C TIOHATHEM HHTErpasia U nepBooOpasHo.
N3yuenune npaBuia BBIYUCICHHUSI NEPBOOOPA3HOM M TEOpEeMbl
Herorona—IJleiiOanna.

Pemenne 3agau Ha CBS3b NEepBOOOPA3HOM M €€ IPOM3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JaHHOU (DYHKIIHH.

Pemenne 3amay Ha NpUMEHEHHME MHTErpana IUisl BBIYMCIICHUS
(bU3MUeCKNX BETMYUH U TUIOMIAICH.

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

Tema 10. Di1eMeHTHI KOMOMHATOPUKH

N3ydyenne mnpaBuiga KOMOMHATOPUKM M IPUMEHEHUE MIpU
peleHM KOMOMHATOPHBIX 3a7ad.

Pemenne koMOWHATOPHBIX 3a7ad METOJOM Iepedopa u IO
IIPABUIIY YMHOKEHUS.

O3HakOMJICHHE C TIOHSATHSIMHA KOMOWHATOPHUKH: Pa3MEIICHUSIMHU,
COYETAaHUSIMHM, IEepecTaHOBKaMM M  GopMylnaMu Uil HX
BBIUMCIICHMUSL.

OObsicHeHMEe U TpUMEHeHue (GOpMyNl Uil  BBIUYUCICHUS
Ppa3MEIIEeHN, IEPECTAaHOBOK U COYETAaHUM IPU PELICHUH 3a1a4.
OsznakomsieHue ¢ OuHOMOM HbIOTOHA U TPEYroJIbHUKOM
[Tackais.

Pemenne mpakThyeckux 3ajad C MCIONb30BAaHUEM IOHATHUH U
IpaBUJI KOMOMHATOPUKH.

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

Tema 11. DjeMeHTbl TeOPUM BEPOATHOCTEH. JJIEMEHTHI
MaTeMaTH4eCKOl CTATUCTUKHU

M3y4yeHne KIacCUYECKOro ONpEAENIEHUsI BEPOSTHOCTU, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpeHune npumMepoB BBIUUCIIEHUS BEPOATHOCTEN. Pemenne
3a/1a4 Ha BBIYMCIIEHHE BEPOSITHOCTEHN COOBITUI

O3HakOMJIEHHE C MPEACTAaBICHUEM YHUCIOBBIX JaHHBIX M MX
XapaKTepUCTUKAMHU.

Pemenne mnpakThyeckux 3agad Ha 0OpabOTKY UHCIIOBBIX
JTAHHBIX, BBIYMCIEHUE UX XapaKTEPUCTHUK.

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

Tema 12. YpaBHeHHs 1 HEPABEHCTBA

O3HakOMJIEHHE C TPOCTEHIIUMH CBEIEHHSIMH O KOPHSIX
anreOpanyeckuX  YpaBHEHHWH, TOHATUAMU  HCCIIEIOBAaHUS
YpaBHEHUH U CUCTEM YPABHEHHIA.

W3yueHne TeopuUM pPaBHOCWIBHOCTM  ypaBHEHUH M ee
npuMeHeHHs. [lOBTOpeHHWe 3almucl pemieHHs] CTaHIAPTHBIX
YpaBHEHMH, TPUEMOB TMpeoOpa3oBaHUs  ypaBHEHHH s
CBEJICHUS K CTaHIAPTHOMY  yPaBHEHHUIO. Pemenne
palrOHAIBHBIX, UppanoHaIbHBIX, MOKa3aTelbHbIX |
TPUTOHOMETPHUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanue CBOWCTB M TIpadUKOB (YHKUMN Ui peIieHUs
ypaBHeHHA. [loBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
Pemienne ypaBHeHMII ¢ IpUMEHEHHEM BCEX IPHUEMOB
(pa3imokeHUs] Ha MHOXKHTENH, BBEICHUS HOBBIX HEH3BECTHBIX,
MOJICTAHOBKH, IPahudecKoro MeTo1a).

Pemienne cucrteM ypaBHEHMH C TNPUMEHEHHEM Pa3IMYHBIX
croco0oB. O3HakoMJIeHHE ¢ OOIIMMH BOMPOCAMH PEIICHUS
HEPaBEHCTB W HKCIOJb30BaHUE CBOWCTB U TpauKoB (yHKIIUMA
IIPY PELICHUU HEPABEHCTB.

Pemenrie HepaBEHCTB M CHCTEM HEPABEHCTB C MPHMEHEHHEM

OK 01, OK 02, OK 03, OK
04, OK 009.
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Pa3IMYHBIX CIIOCOOOB.

[IpuMeHeHHEe  MaTeMAaTHYECKUX  METONOB  JJIsl  PEIICHHUs
COJepKATeNbHBIX 3aJad U3 pPa3IMYHbIX oOJacTedl Hayku W
npakTUKU. VHTepnpeTupoBaHue pe3ylbTaTOB € Yy4eTOM
peabHBIX OTPAaHUYECHUM.
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5. YCJIOBUSA PEAVIN3ALINU TPOI'PAMMBI YYHEBHOI'O
HPEIMETA

TpeGoBanuss K MHHMMAJBLHOMY MAaTepHAIbHO-TEXHUYECKOMY

o0ecIeYeHNIo

Peanuzanus nmporpammsel mpeaMera TpedyeT Hanuuus yuyeOHoro kabuHera

MaTCMaTHKH.

1)

2)

3)

4)

5)

6)

O6opynoBaHue yueOHOTO KaOMHeTa:

— pabouune MecTa ydaluxcs;

— paboyee MECTO MPEnoIaBaTes.

TexHudeckue cpeacTBa 00yUCHHUS:

— KOMIUIEKT y4eOHO-METOIUYECKON TOKYMEHTAIINH;
— METOAMYECKHE TOCOOUS.

NudopmanuonHoe odecriedueHue 00y4eHus

OCHOBHBIC HCTOYHUKH

Jlns npenonasarenein
Aranacsn JI.C., byry3zoB B.®., Kagomier C.b. u npyrueMaremaruka:
anreOpa M Hayajla MaTEMaTUYECKOTO aHaluza, reomeTpus. ['eomerpus
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
I'ycee B.A.,, Pyoun A.I. Maremaruka: anreOpa U Hayaia
MaTeMaTH4YecKoro aHanus3a, reomeTpus. [eomerpus OOIiecTBO ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «BAJIACCH
Komsrun FO.M., Tkauéa M.B., ®énoposa H.E. u npyrue Maremaruka:
anredpa W Hayajga MaTeMaTHYECKOTO aHaiu3a, reoMeTpus. Anredpa u
HayaJia  MaTEeMaTH4YeCKOro  aHaim3a  AKIHMOHEPHOE  OOIIECTBO
«M3parensctBO «IIpocBenieHne»

Jns ctyieHToB

AmumoB IIILA., Konsarua FO.M., TkauéBa M.B. u npyrueMaremaruka:
anreOpa U Hayajga MaTeMaTHYEeCKOTO aHaiu3a, reoMerpusi. Anredpa u
Hayayia Matematuueckoro ananuza AO «M3parensctBo [IpocBemienne»
Mypasun ['.K., MypaBuna O.B. Maremaruka: anareOpa W Hayaia
MaTeMaTU4YeCcKOro  aHainu3a, reoMmerpusi. Anrebpa u  Hayana
Matematudeckoro anamuza OO0 «/JPODA»; AO «M3gaTenbCTBO
[Ipoceemienne»

[Mapeiruan U.d.MatemaTuka: anrebpa W Hadajga MaTEMaTHYECKOTO
ananuza, reomerpus. ['eometpust OO0 «JPODPA»; AO «M3marenbcTBO
[IpocBenieHne»
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I[OHOJIHI/ITC.]IBHLIE HCTOYHHUKH

Jlist mpenogaBarenei

7) MopnakoBuy A.I'., CmuproBa M.M. Maremarnka: ainreOpa W Hadaia
MaTEeMaTU4YeCKOro aHajam3a, reoMerpusi OOIMECTBO ¢ OTrpaHUYCHHOU
oTBeTCTBEHHOCThIO «MMOL] MHEeMo3uHaY

8) CmupHoB B.A., CmupnoBa M.M. Matemaruka: anreOpa W Havaia
MaTEeMaTUYeCcKOro aHanusza, reomeTpus. [eomerpusi OOmecTBo c
OTPaHUYEHHON OTBETCTBEHHOCTHIO «OL] MHeMo3nHa»

9) http://mathserfer.com/theory.php?tema=matan - Hauana
MaTeMaTUYECKOrO aHAJIN3a

10) http://www.e-
biblio.ru/xbook/new/xbook311/book/index/index.html?go=part-
006*page.htm - YpaBHenus u HepaBeHCTBa

11) https://yourtutor.info/perenue-3anay-c3-ery-no-MmaTeMaTuKe-moK -
MOKa3aTeNIbHbIC YPABHEHUS U HEPABEHCTBA IIPUMEPHI PEIICHUS

12) https://yourtutor.info/perenue-3anay-c3-ery-no-MmaTeMaTuKe-jaor -
JorapugMUUYECKUe YpaBHEHUS U HEPABEHCTBA MPUMEPHI PEIICHUS

13) http://ya-znau.ru/znaniya/zn/77 - TpuroHOMETpPHYECKHE ypaBHCHHUS
Y HEPABEHCTBA MPUMEPHI PEIICHUS

Jlns cryieHToB

14) AnekcangpoB A.Jl., Bepuep A.JI., Pepkuk B.M. Marematuka:
anredpa W Hayajga MaTEMaTHYECKOrO aHanu3a, reometpus. ['eomerpus
AxrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner

15) [ToropenoB  A.B. Marematuka: anrebpa U Hayaia
MAaTEMATHYECKOr0 aHalin3a, reoMeTpus. [‘eomerpusi AKIMOHEPHOE
obmectBo «M3narensctBo «IIpocBeiieHne»

16) http://gnesin-phys.narod.ru/math/PM_lectl.pdf - Ywmcna. Kophu.
Crenenu. Jlorapugmel

17) http://www.mathprofi.ru/zadachi_s_pryamoi_i_ploskostju.html -
IIpsiMBIE M IIIIOCKOCTH B POCTPAHCTBE IIPUMEPHI 33714

18) http://www.mathematics.ru/courses/stereometry/content/chapter9/se
ction/paragraphl/theory.htmi#. WLPWuqChpHW -  koopauHaTtel U
BEKTOPEI B IIPOCTPAHCTBE

19) http://www.mathematics.ru/courses/algebra/content/chapter2/sectio

n4/paragraphl/theory.html#.WLPXHaChpHw - OcHOBBI TpUTOHOMETPUHN
20) http://www.5egena5.ru/grafiki-funkzii.html - ®yukinu u rpadukn

21) https://videouroki.net/razrabotki/mnogogranniki-i-kruglye-tela.html
- MHOrOrpaHHuKy U Kpyrible Teja

22) http://www.webmath.ru/poleznoe/formules 9 0.php - Hurerpan u
€Tro0 IPpUMCHCHHUC

23) http://www.mathelp.spb.ru/book2/tv3.htm - DJIeMEHTBI
KOMOMHATOPUKHU

24) http://www.studfiles.ru/preview/5016762/ - DaeMeHTBl TeopHUH
BEPOSITHOCTEW U MATEMAaTUYECKOU CTATUCTUKH
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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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