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1. NOACHUTEJIbBHASA 3ATIMCKA

Pabowas mporpamma  oOmeoOpa3oBarenbHOM — yyeOHOM — aucuuiuinHa — MaTemaTuka
npeaHasHaueHa JJIs M3Y4YEeHUsT MaTeMaTUKH B MPO(eCcCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3aIMIX
CIIO, peanusyromux 00pa30BaTENbHYI MPOrPaMMy CpPEIHEro o0mero oOpa3oBaHUs B Mpelenax
OCBOCHHS OCHOBHOI mpodeccuoHanbHoi obpazoBarenbHoil mporpammbl CITIO (OITOIT CITO) Ha 6a3ze
OCHOBHOI0 001Iero o0pa3oBaHUs MpU IMOATOTOBKE KBAIM(UIMPOBAHHBIX Ppab0O4MX, CIIy)KaIlHX.
[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero obmero oOpa3oBaHus,
IPEObsBIAEMBIX K CTPYKTYpE, COIEp:KAHUIO U pe3yibTaTaM OCBOCHUS YUeOHOH AHMCIUILIMHBI
MaremaTrka, B COOTBETCTBUM C PexkoMeHAalusMH NO OpraHU3alUU IOJIY4YEHUS CPEeJHEro OoOILIero
o0Opa3oBaHMsl B Tpejeiax OCBOCHHUS 00pa30BaTENbHBIX IMPOrPaMM CPEIHEro MpoQecCHOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHUS C y4eToM TpeboBaHMM (eaeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W MOJIy4aeMo NpodeccHu WM CIeHUaTbHOCTH
cpeanero npogeccuoHanbHOro 00pa3zoBanus (MUCbMO JlemapraMeHTa rocyJapCTBEHHON MOJUTHKU B
cdepe moaroroBku pabounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Copneprkanue nmporpaMmbl MaTemMaTuka HalpaBJIeHO Ha IOCTH)KEHUE CIEYIOIUX LeNei:

» obecrieueHue CHOPMHUPOBAHHOCTU MPEJCTABICHUNH O COLMAIbHBIX, KYJIbTYpHBIX H
UCTOpPUYECKHUX (haKTOpax CTAHOBJICHHSI MAaTEMATUKU;

+ obecriedeHrne C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AJTOPUTMHUYECKOT0 M MaTeMaTHYeCKOTro
MBILIUIEHUST ¢ o0ecriedeHne CHOPMHUPOBAHHOCTH YMEHUH TNPUMEHATH IONyYE€HHBIC 3HAHHUA NpU
peIIeHIH PAa3InYHbIX 33/1a4;

* oOeccrieueHre CcPOPMUPOBAHHOCTH TPEICTABICHHA O MaTeMaTHKe KaKk  4YacTu
00IIeYeTIOBEYECKON KYIBTYPhI, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIFOIIEM OIMCBHIBATH U U3Yy4aTh
peajibHbIe MPOLIECCH U SBJICHHUSL.

B paGouyro mnporpaMmy BKIIOYEHO COJI€pXKaHHME, HaAIpPaBICHHOE Ha (opMUpOBaHHE Y
CTY/IEHTOB KOMIIETCHIIMH, HEoOXOoAMMBIX Juid kadecTBeHHOro ocoeHus OIIOIlI CIIO nHa 06aze
OCHOBHOTO 001Iero o0pa3oBaHHs C IOJyYEHHEM CpEeAHEro oOIero oOpa3oBaHUs; MPOrpaMMbl
MOArOTOBKU KBAIM(PUIIMPOBAHHBIX pabounx, ciayxamux (IIIKPC).

B paboueii mporpamMMe y4eOHOM AMCUMIIMHBI MareMaTuka NpEACTaBIEHO COJEp)KaHue
y4eOHOTro MaTepualia, MOCIeI0BaTeIbHOCTh €r0 W3YYeHUs, pachpeesieHne y4eOHBIX YacoB, BHJIBI
CaMOCTOSITENIbHBIX paboT, TeMaTuka pedeparoB (IOKJIAIO0B), MHAMUBUAYAIbHBIX MPOEKTOB C yYETOM
crnenn(UKy IporpaMM MOATrOTOBKU KBATH(PHUIMPOBAHHBIX paOOUYHUX, CITyKaIUX.



2. OBHIAS XAPAKTEPUCTHKA YUEBHOM JUCIHAITJINHBI
MaremaTnka

Marematnka sBiseTcss  (QpyHIaMEHTaIbHOH  00me00pa3oBaTeNIbHON  JAUCHUILUIMHON  CO
CIIO)KMBIIUMCS YCTOMUMBBIM COJAEpPKAHMEM M OOIUMHU TpPeOOBAaHUSMHU K IOATOTOBKE CTYACHTOB.
OOm1re neny u3y4yeHnss MaTeMaTHKU TPAJAULIUOHHO PEATM3YIOTCS B UETHIPEX HANPaBIICHUIX:

1) oOuiee npeacraBaeHue 00 UaEAX U METO/IaX MAaTeMaTUKH;

2) UHTEJUJIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
4) BocIUTAaTENIbHOE BO3JICHCTBHE.

[Ipodunuzanus ueneit MaTemMaTHuecKOro o0pa3oBaHus OTpa)kaeTcsl Ha BHIOOpE MPUOPUTETOB B
OpraHu3any y4eOHOU NEeATENbHOCTH CTYAEHTOB. /I TEXHMYECKOro, COLMATbHO-3KOHOMUYECKOTO
npoduneit npodeccuoHaIbHOr0 00pa30BaHUA BBHIOOP IeJIied CMemlaercs B IparMaTHYeCKOM
HaNpaBJICHUH, MPEIYCMATPUBAIOIIEM YCUJICHHE M PACIIMPEHUE MPHUKIAJTHOTO XapakTepa H3ydeHUs
MaTEeMaTHKH, MPEUMYIIECTBEHHOW OpUEHTAIlMM Ha aJIrOPUTMUYECKHI CTWUJIb I103HABAaTEIbHOU
NeSATeNbHOCTH. JIJs1 TYMaHHTApHOTO M €CTECTBEHHO-HAYYHOTO mpoduieil mpodeccrnoHaIbLHOTO
oOpa3oBaHHs 0OoJiee XapaKTEPHBIM SIBISETCS YCUJICHHE OOLIEKYJIbTYpPHON COCTaBISIONICH yueOHOU
IVCLUUIUIMHBL C OpPHEHTAIled Ha BHU3yalbHO-OOpPA3HBIM W JIOTUYECKHH CTHIM Y4eOHOH pPabOTHI.
N3ydyenne wmareMaTuku Kak OpouibHOM  00IIeoOpa3oBaTeNbHON  yueOHOW — TUCIUILIMHBI,
yuuTHIBatOUIen crenupuky ocBauBaembix cryaeHtamu npodeccuit CIIO mmm cnenmansnoctu CIIO,
obecrieunBaeTcs:

* BEIOOPOM Pa3IMYHBIX IOXO0/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

* (QopmMupoBaHHEM CHCTeMbl y4eOHBIX 3adaHuii, obecneuynBarommX 3pdEeKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTAaHOBOK;

* oboraiieHueM CHeKTpa CTUJIeH yueOHOW NEesATENbHOCTH 3a CUET COIIACOBAHUS C BEAYIIUMU
JeSITeIbHOCTHBIMH XapaKTePUCTUKaMU BEIOPAHHOM CHEIIMaIbHOCTH.

[TpodunpHas cocTaBisonas OTpaXkaeTcsi B TPEOOBAHUAX K TIOJTOTOBKE CTYACHTOB B YaCTHU:

* 0011e CHCTEMBI 3HAHUI: COAEPIKATEIbHBIC TPUMEPHI HCIIOIB30BAHUS MATEMAaTHIECKUX HIICH
1 METOJIOB B MPO(heCCHOHALHON JEATEIbHOCTH;

* YMEHUH: pa3Inuue B ypOBHE TPEOOBAHUHN K CIIOKHOCTH MPHUMEHSEMBIX aJTOPUTMOB;

* IPAaKTUYECKOTO HCIOJIb30BaHMUSA NPUOOPETEHHBIX 3HAHMW M yMEHHM: WHAMBUIYAIbHOTO
y4eOHOTO OMbITa B TOCTPOCHHH MAaTEMAaTHYECKHX MOJIENeH, BBIMOJHEHUH WCCIIeI0BATEIbCKIX
IIPOEKTOB.

Takum oOpa3zoM, peanu3anus COJAEpKaHUS y4eOHOW JUCHUIIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOW paboThl, 3aBUCAIIMX OT HPOQHIL
npoeCCHOHATBHOTO  00pa3oBaHWs, IOJNyYCHHs]  OIBbITa  WCIOJIB30BAHMA  MAaTEMAaTHKH B
COJIepKATENbHBIX M MPO(ECCHOHAIBHO 3HAYMMBIX CHTyallUSX [0 CPaBHEHHIO C (OpMalIbHO-
YPOBHEBBIMH PE3YJIbTaTUBHBIMU XapakTepucTHKamu o0ydeHus. CopeprkaHue ydeOHOW JAMCIUTUTMHBI
pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMU COJIEPKATEIbHBIMU JIUHUSAMU O0YUYEHUSI MaTeMaTHKe:

* ancedpauyecKkas JUHUA, BKIIOYAIONIAs CHCTEMATHU3AlMI0 CBEICHUH O YHCIaX; WU3ydeHHE
HOBBIX M 0000IleHHE paHee M3Y4YeHHBIX omepanuil (BO3BEJECHUE B CTEMEHb, W3BICUEHUE KOPHS,
JorapupMUpPOBaHNUE, CUHYC, KOCHHYC, TAaHTE€HC, KOTAHTCHC W OOpaTHBIE K HHUM); W3yUeHHE HOBBIX
BUJIOB YHCIOBBIX BBIpAXEHUH U (OpPMYJN; COBEPIIEHCTBOBAHUE TNPAKTUUYECKUX HABBIKOB U
BBIUUCIIUTENIFHOW KYJIBTYPHI, pACIIUPEHHUE W COBEPIICHCTBOBAHHE alreOpamdyecKoro armrapara,
Cc(OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro NpPHUMEHEHHE K pEIICHUI0 MaTeMaTH4ecKHX |
MIPUKIIQIHBIX 33/1a4;

* meopemuKo-)yHKYUOHANIbHAA JUHUA, BKIIOYAIONIAS CUCTEMATH3AIMI0 U paclIipeHHe
CBeNEHUI O (YHKIHAX, COBEPIICHCTBOBaHWE TpaHUUECKUX YMEHHWH; 3HAKOMCTBO C OCHOBHBIMHU
uAesMH W METOAAMU MaTeMaTHYeCKOro aHaiu3a B O0beMe, TMO03BOJIIONIEM MCCIE0BATh
JJIEMEHTapHble (YHKIMKA W pemarbh MPOCTeHIINe TeoMeTpudeckne, (U3WYeCKHe | Jpyrue
MIPUKIIAIHBIE 3a]Ia4H;

* JIUHUA YPAGHEHUIl U HepageHcme, OCHOBAaHHAs HAa TIOCTPOCHWHW W HCCIICAOBAHUH
MaTeMaTHYeCKUX MoJelnell, mepecekaromasics ¢ anreOpauyeckod MW TEeOpeTHKO-()YHKIIMOHAIBHON
JUHUSAMHA ®  BKJIIOYAIONIasl pPa3BUTHE W COBEPIICHCTBOBAHHME TEXHHUKH  alreOpamdecKux
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npeoOpa3oBaHMil JUIsl PEIICHHUs] ypaBHEHWH, HEPaBEHCTB W CHCTEM; (DOpMHUpOBaHHE CIIOCOOHOCTH
CTPOUTHL U HUCCIICAOBATH HpOCTCfIHIHG MAaTCMaTUYICCKHUC MOJCINU MpU PCIICHHUU IMPUKIAIHBIX 3a/a4,
3a]1a4 U3 CMEXHBIX U CIICUAIBHBIX TUCIUTLINH;

* 2eomempuueckas JUHUA, BKIIOYAIONIAs HATISAHBIC MPEICTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax m M3y4eHHE UX CBOKUCTB, (pOpMHUpOBaHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIOCOOOB TE€OMETPUYECKHX H3MEPEHUN, KOOPIMHATHOTO M BEKTOPHOTO METOIOB IS
pelIeHHs] MATEMAaTUYECKUX W IPUKJIIAIHBIX 33134,

* cmoxacmuuecKasa JIMHUA, OCHOBaHHAas Ha PAa3BUTUM KOMOWHATOPHBIX YMEHUH,
MPEJCTaBICHUI O BEPOSTHOCTHO-CTATUCTHYECKIX 3aKOHOMEPHOCTSIX OKPY)KAIOIIEro MUpA.

3. MECTO YYEBFHOM JUCIHUAIIJINHBI B YYUEBHOM ILJIAHE

YyeOHass gucnuIuiiHa  MaTeMaTHKasBIsSETCS  y4eOHBIM  MPEAMETOM  00s3aTebHOMN
npeaMeTHo oOmactu «Matematuka u uHpopmatukay PI'OC cpemnero obmiero obOpaszoBanus. B
npodeccHoHABHBIX 00pa30BaTEBHBIX OPTaHU3ANNIX, PEATU3YIOMINX 00pPa30BATEIBHYIO MPOTPAMMY
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOrO OOIIETO
oOpa3zoBaHusi, y4yeOHas OUCHMIUIMHA MaremaTtuka wu3y4yaercss B 0O0IIeoO0pa3oBaTeIbHOM LUKIIE
yuebHoro mnana OITOIT CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHUsl C IMOJYYEHHUEM CPEIHEro
obmero ob6pazopanus (IIIIKPC). B yue6nom rurane IIIIKPC yueOHas mucummimHa MaremaTuka
BXOJIUT B COCTaB oOmMX 001eo0pa3oBaTeNbHbIX YU4€OHBIX JUCLHMILIUH, (OPMUPYEMBIX U3
o0s3aTenpHBIX 7 mpeaMeTHbIX obnacteit ®I'OC cpeqnero obmero oOpa3oBaHus.

4. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIUILINHBI

OcBoenue copaepxaHusi y4eOHOW JUCUMIUIMHBI MatemaTnka oOecrneyuBaeT JOCTH)KEHUE
CTYJEHTAMHU CJEIYIOIIMX PE3YIbTaTOB:

* TUYHOCHIHBIX:

— c(opMHUPOBAaHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIBHOM S3bIKE HayKH,
CpeACTBE MOJICIUPOBAHMSI SIBJICHUH U NIPOLIECCOB, HJIESIX U METOJIaX MaTeMaTHKU;

— T[OHMMaHWE 3HAYMMOCTH MAaTEeMAaTUKH JUIsI  HAYYHO-TEXHHYECKOrO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOILIeueloBEUYECKOM KyJbTyphl uepes
3HAKOMCTBO C UCTOPUEN PA3BUTHUSI MATEMATUKH, BOJIFOLIUEH MAaTEMATHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBILUIEHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHUs, aIrOPUTMUYECKON
KyJIbTYpbl, KpUTUYHOCTH MBILIUIEHHUS HAa YPOBHE, HEOOXOAMMOM i Oyaylied mnpodeccruoHanbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

— OBJIaJICHHE MaTEeMAaTWYECKHMMH 3HAHUSMH W YMEHHUSMH, HEOOXOTMUMBIMH B TMOBCEIHEBHOMN
KHU3HM, JJI  OCBOGHUS  CMEXKHBIX  €CTECTBEHHO-HAy4YHbIX  JMCHUUIUIMH M JUCLUIUIMH
npoeccnoHaNbHOTO 1MKIIA, IS MOJIY4YeHHUs] 00pa3oBaHusl B 00JIacTAX, HE TPeOYOUUX yriayOneHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTHh K OOpa3oBaHMIO, B TOM YHCJIE€ CcaMOOOpa3OBaHHIO, Ha
MPOTSDKEHUM BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHHE K HENpPephIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
yCHENHOM npodeccuoHanbHON 1 00IIECTBEHHOM NesSTEIIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIIBHOM TBOPUECKOM U  OTBETCTBEHHOM
TesITeTbHOCTH;

— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTebHOM, 00IIECTBEHHO TOJIE3HOM, YIEOHO-UCCIIEI0BATEIHCKOM, MTPOCKTHON U IPYTrUX BHUIIAX
NesTeNbHOCTH;

— OTHOIIEHHE K MPO(ECCHOHAILHONW NEATETPHOCTH KaK BO3MOKHOCTH y4YacTHs B pEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX IPOOIIEM;

* MemanpeomMemuuix:

— YMEHHE CaMOCTOSATENIbHO OMpPEeNsATh LeNu JCATEeIbHOCTH W COCTaBIATh  IJIAHbI
JESITeTbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH NIESTEILHOCTH;
HCIOJIb30BATh BCE BO3MOKHBIE PECYPCHI TS IOCTHKEHUS TOCTABICHHBIX LIeel U pealn3aluu MIaHOB
NesITeTbHOCTH; BEIOMPATH YCICITHBIE CTPATETHH B PA3IMYHBIX CHTYAIUsX;



— YyMEHHE MPOAYKTHUBHO OOLIAThCS M B3aUMOJEHCTBOBATH B IPOILIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATh TO3WIIMH APYTUX YYACTHUKOB NEATEIHHOCTH, A((EKTHBHO pa3periathb
KOH()JIUKTHI,

— BJIQJCHUEC HaBBIKAMU I[IO3HABATEIbHON, Y4EOHO-UCCIIEIOBATEILCKOH W  MPOCKTHOMN
NeSITeNIbHOCTH, HaBBIKAMH pa3pelleHus Mpo0sieM; COCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIEHOMY
MMOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUS,

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENbHOM HH(OPMAIMOHHO-TI03HABATEIBHON
NEeSATENIbHOCTH, BKJIIOYAas yMEHHUE OPHCHTUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX HWH(POPMAIIHIH,
KPUTHYECKH OILIGHUBATb M HUHTEPIPETUPOBaTh HWHPOPMAIUIO, IMOJIy4aeMyl0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SCHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HaBbIKAMH MO3HABATEIHHOW peduIeKCUH KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAaHUM, IPAHMI] CBOETO 3HAHMS W HE3HAHUS,
HOBBIX MIO3HABATEIbHBIX 3a[a4 U CPEACTB JUJISl UX JOCTHIKCHUS,

— IEJECYCTPEMJICHHOCTh B MOWCKAX W MPUHSATUU PEIICHUH, COOOPA3UTEILHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIOCOOHOCTh BOCIPUHUMATh KPACOTYy U TapMOHUIO
MHUPA;

* npeOMemHuIX:

— c(hopMUPOBAHHOCTH MPEJCTABICHUN O MaTEMAaTHKE KaK YaCTH MHUPOBOM KyJIbTYpPhl H MECTE
MaTEeMaTHUKd B COBPEMEHHOW IMBUJIM3AIMH, CIIOCO0AX OINKCAaHUsl SBIEHUI peaJbHOro0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHYEeCKMX MOHATHSIX KakK BaKHEHIINX
MaTeMaTUYeCKUX MOJEIISAX, IMO3BOJISIONIMX OINUCHIBATh M M3y4daTh pPa3HbIE MPOILIECCHl U SIBJICHMUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHSI MATEMaTHUYECKIX TEOPUH;

— BIJIQJICHUE METOJIaMU JIO0Ka3aTeJIbCTB U AJITOPUTMOB pEIICHUS, YMEHHE HX MPUMEHSTH,
MIPOBOMTH TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/a4;

— BJAQJICHUC CTAHIAPTHBIMU TpPUEMaMU pEHICHHS PAIMOHAIBHBIX W HUPPAIMOHATBHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHMH U HEPAaBEHCTB, HX CHUCTEM;
WCIIOIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM, B TOM YHUCJE JJIsS MOWCKA MYTH pEIIeHUs
WUTIOCTPAINH PEIICHUs YPaBHEHU U HEPaBEHCTB;

— c(OpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHIX MAaTEeMaTHYECKOTO aHaIu3a U
WX CBOMCTBaxX, BIaJCHHE YMEHHEM XapaKTepu3oBaTh TMoOBeAeHHWE (YHKIUN, HCIOIb30BaHUE
MOJTYYEHHBIX 3HAHUH JJI ONTUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;

— BIAJCHHE OCHOBHBIMU TOHATHUSMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPHUUYECKUX
¢urypax, mX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTH YMEHHS PACIIO3HABATh T'E€OMETPUUYECKHE
burypsl Ha UepTekax, MOAENAX H B peaTbHOM MHUpPE; MPUMEHEHHE W3yYEHHBIX CBOWCTB
reoMeTpuueckux (uryp m Gopmys s pelIeHHUs TeOMETPUUECKHX 3aJad M 3a7a4 ¢ MPaKTUYECKUM
CoJIepKaHUEM;

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O TMpoIeccax M SBICHUAX, UMEIOIINX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, OCHOBHBIX MOHSITHUSIX dJIEMEHTAPHOM
TEOPUH BEPOSITHOCTEH; YMEHHH HAXOIWUTh U OIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUHA B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH CITyYailHBIX BEIUYUH;

— BJIaJICHUEC HaBBIKAMH HCIIOJIH30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IPH PEIICHUU
3ajad.



5. COAEP)KAHUE YYEFHOM JUCIHUATIINHBI
Beenenue
Martemartuka B HayKe, TEXHUKE, SKOHOMHKE, THPOPMAIIMOHHBIX TEXHOJIOTUIX U MPAaKTUYECKOM
nestenbHOoCTH. Llenu u 3anaun n3ydeHuss MaTeMaTuku npu ocBoenuu mpodeccuit CIIO.
Pa3BuTHe NOHATHA 0 YK CIIe
[lenple w panuoHanbHble Yucna. JlelicTBuTenbHBIE uwncna. [IpUONMKEHHBIE BBIYMCICHHUS.
KommiekcHble yucna.
KopHu, crenenu u jorapugmsi

Kopuu um cremenn. KopHu HaTypadbHOW CTENEHM W3 4uciIa U WX cBoiicTBa. CTemeHu c
palMOHAIBHBIMM TIOKA3aTeNsIMU, HX CBoMcTBa. CTeneHu ¢ JEeHCTBUTENbHBIMU IOKa3aTEIsIMHU.
CBoliCcTBa CTENEHU C I€UCTBUTEIIbHBIM [TOKA3ATEIEM.

Jlorapudm. Jlorapudm uucma. OcHoBHOe norapuMuyueckoe TOXKAECTBO. JlecsiTudyHble U
HaTypasbHble orapudmsl. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo K HOBOMY OCHOBAHHIO.

IIpeodpa3oBanue ajredpamyeckux BbIpa:xkeHuii. [IpeoOpazoBaHue palMOHAILHBIX,
UPpallMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUUYECKUX BbIPAKCHHH.

I[IpakTuyeckue 3aHATHA. ApuPMETHYCCKHE JCHCTBUS HAJ YHCIAMH, HaXOXKICHHE
MPUOTMKEHHBIX 3HAYEHUH BETMYMH U MOTPEUTHOCTEN BBIYMCICHUHN (a0COMIOTHON U OTHOCUTENBHOM),
CPaBHEHUE YHUCIIOBBIX BBIPDAKECHHUN. BpluncieHue M CpaBHEHHME KOpHEW. BpIoigHeHue pacdeTroB C
panukanamMu. PemeHune wuppanuoHanbHbIX ypaBHEHUW. HaxokaeHue 3HayeHU CTEleHen ¢
panroHanbHBIMU TTOKa3arensiMu. CpaBHeHHe ctereHel. [IpeoOpa3oBaHus BhIpaKEHUH, COIEpPIKALIIX
creneHu. Pemenne nokasaTenbHbIX ypaBHEHUH. Pemenue npukinaaaeix 3anad. HaxoxaeHue 3HaueHHM
jorapu@ma 1o nNpou3BoJIbHOMY OCHOBaHUIO. [lepexon oT oqHOro OcHOBaHUs K Apyromy. Beruncinenue
u cpaBHeHue sorapudmos. JlorapudmupoBaHue W MOTEHIUpPOBaHUE BhIpakeHUU. [IpubmmxeHHbIC
BBIYHCIICHUS M PEIICHUS TPUKIIATHBIX 3a1a4. Penrenne jorapuMuIecKkux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUHA
OcCHOBHbIE IOHATHS

Panunannas mepa yrna. BpamarenbHoe aBuxeHue. CHHYC, KOCMHYC, TAHIT€HC M KOTaHI€HC
YHUCIa.

OCHOBHBIE TPUTOHOMETPHYECKHE TOKAECTBA

@opmynsl npuBeneHus. PopMyisl cinoxkeHus. Popmynsl yaBoeHUsT OOpMyIibl OJOBUHHOIO
yria.

IIpeoGpa3oBaHus NpocTeilINX TPUTOHOMETPHUYECKUX BbIPAKeHUH

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUUYECKUX (PYHKIMN B MPOU3BEEHUE U MPOU3BEACHUS B
cymmy. BeipaxkeHue TpuroHoMeTpuueckux (pyHKIUN Yepe3 TAHT€HC MTOJIOBUHHOTO apTyMEHTA.

Tpuronomerpuyeckue ypaBHeHUsl 1 HEPABEHCTBA

IIpocreiimne  TpUTOHOMETpUYECKHE  ypaBHeHMs. IIpocrelmne  TPUTOHOMETPUYECKHUE
HEpPAaBEHCTBA.

OOpaTHble TPUTOHOMeTpPUUYecKHe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTuyeckne 3aHATHA. PanuaHHbli METOJ W3MEpPEHHUs] YIJIOB BpAIICHHS U CBS3b C
rpagycHoil Mepoil. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYINbI CIOKEHHS, YIBOCHMUS,
npeoOpa3oBaHWe CYMMBI TPUTOHOMETPHUYECKMX (YHKIHMA B TPOU3BEIEHHE, Mpeodpa3oBaHUe
MPOM3BENICHNUS TPUTOHOMETPUYECKUX GYHKIMA B cymmy. llpocreiimue TpUTOHOMETPUUECKHE
ypaBHEeHUs M HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETpPUYECKHE (QYHKIIUH: apKCUHYC, apKKOCUHYC,
apKTaHI€HC.

DOyHKIUH, UX CBOICTBA U rPAaUKH

@®yukuuu. O6acTh onpeneneHuss 1 MHOXKECTBO 3HaueHUH; rpaduk (QyHKIMH, TOCTPOCHHE
rpadukoB GpyHKINN, 3aJAHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiictBa  (pyHknuu. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHUYCHHOCT,
MEePHOINYHOCTh. [IpoMexXyTKH BoO3pacTaHUs W yObIBaHUS, HaWOOIbIee W HAMMEHbINEEe 3HAYCHHSI,
TOYKH DJKCTpemyMma. ['paduueckas mHTepnperanus. [Ipumepsl (yHKIIMOHATBHBIX 3aBUCHUMOCTEH B
pealbHBIX TpoIleccax U sBIeHHsIX. ApudmMerndeckue onepanuu Haa Gyakuusmu. CrnoxHas QyHKIUs
(xommno3unus). [lonsaTrue o HenmpepbIBHOCTH (QYHKIUH.

Oopatnbie pynkuuu. OOnacTp ompeneneHus U 00JacTh 3HAYCHHH OOpaTHON (YHKITHH.
I'paduk obpaTHOI DyHKIUN.



CreneHHble, MOKa3aTeJbHbIe, JOrapupMuyecKkue i TPUroHOMeTpruYeckne QyHKIUM.
OOpaTHbIe TPUTOHOMeETPHYEeCKHEe (PYHKIMHT

Omnpenenenust  GyHKOMA, #WX CBoWicTBa W rpaduku. IIpeoOpasoBanuss rpaduKoB.
[TapannenpHblil EpeHOC, CUMMETPUSI OTHOCUTEIBHO OCEHl KOOPAMHAT U CUMMETPUSI OTHOCHUTEIHHO
Hayajla KOOpAUHAT, CUMMETPHsI OTHOCUTEIBHO NPSAMON y = X, PacTsDKEHHE M CXKAaTHE BAOJIb OCEH
KOOPJIHHAT.

IIpakTnyeckue 3anaTHA. [Ipumepbl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMH B pEaJIbHBIX
mporeccax M3 CMEeXHBIX aucuuiuinH. Omnpenenenue ¢ynkumii. [loctpoeHne u uteHue rpadukoB
¢dbynkumii. MccnenoBanne ¢ynknuu. CBOWCTBa JIMHEWHOW, KBAApPAaTHUYHOM, KYCOUHO-JTHMHEHHOW |
npoOHo- nuHeitHON ¢ynkuuid. HempepwiBHble M mepuoauueckue (QyHKiuu. CBOHCTBa U TpaduKu
CHHYyCa, KOCHHYyCa, TaHreHca W KoTaHrenca. OOparHble ¢GyHKuMH U uX Trpauku. OOpaTHbIe
TpuroHomerpuyeckue Qynkmuu. [IpeobpaszoBanus rpaduka dynkmuu. ['apmoHudeckue KoseOaHusl.
ITpuxnaaneie 3agaun. IlokaszarenbHble, Jorapu(MuUYecKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBateabHocTH. CriocoObl 3afaHus W CBOWCTBA YHCIIOBBIX IOCJIEIOBATEIBHOCTEH.
[lonsatue o mpenene mnocienosareabHOcTU. CylllecTBOBaHUE Ipezesia MOHOTOHHOM OrpaHMYEHHOU
nocinenosarenbHoctd.  CyMMHpoBaHHME — IOcieoBaTelbHOCTEH.  beckoHeuHo — yObIBaroIas
reOMETPUUYECKAsl IPOrPECCUs U €€ CyMMa.

IIpousBoanasi. Ilonsatue o npou3BOmHONW (YHKINH, €€ TEOMETPUYECKHH H (pru3HyecKuid
CMBICII. YpaBHeHHE KacaTeabHOM K rpaduky QyHkuuu. IlponsBogHble CyMMBbI, Ppa3HOCTH,
MPOU3BEACHUS, 4YacTHbIC. [IpoM3BOJHBIE OCHOBHBIX 3JEMEHTapHBIX ¢yHKuui. Ilpumenenne
IIPOM3BOIHOM K HCCIIEOBAaHUIO (GYHKUMH M MocTpoeHuto rpadukoB. IIpousBogHbie oOpaTHOM
¢bynkuun u koMmno3unuu (QyHKIuH. [IpuMepsl HCMONB30BaHMS TPOU3ZBOIHON Ui HAXOXKICHHS
HaWIy4dlllero peIIeHus B MPHUKIAJHBIX 3aJadax. Bropas npousBojgHas, €€ TI'E€OMETPUYECKHH U
¢busnvecknii cMpici. Haxoxaenue ckopocTH uis mpoliecca, 3aJaHHOTO (POpMYIIOi U TpaguKoM.

IlepBooGpa3nass u mHTerpaJ. lIpuMeHeHHe ONpPENEIEHHOTO MHTErpana sl HaXOXACHUS
Iiouaau KpuBOiMHEWHON Tpaneunun. Popmyna Herorona—IJleli6nuna. Ilpumepsl npuMmeHeHus
UHTerpajia B (PU3MKe U T€OMETPUH.

IIpakTuyeckue 3ansaTHs. YnciaoBas Mociae10BaTEIbHOCTh, CIIOCOObI €€ 3aJaHusl, BEIUNCICHUS
YJIeHOB  mociefoBaTenbHocTH.  Ilpenen  mocnemoBaTenbHOCTH.  beckoHeuHo — yObIBaroIas
reoMmerpuyeckas nporpeccus. IIponsBoaHas: MexaHU4ECKUN U T€OMETPUYECKUI CMBICII IIPOU3BOIHOM.
VYpaBHeHue KacaTenbHON B oOmiem Buzae. [lpaBwiia u ¢dopmynsl nudpdepeHuupoBanus, Tadnuua
MIPOM3BOJHBIX d3JeMEHTapHbIX ¢yHkIu. MccnenoBanue (yHKIHMH C TMOMOIIBIO TPOU3BOJHOM.
Haxoxxnenne HauOOJbIIEro, HAWMEHBIIErO 3HAUYEHUS M HKCTPEMAIbHBIX 3HAUeHHH (QyHKIMH.
Wnrterpan u mnepBooOpasHas. Teopema Hpiorona—IJleitOnuna. IlpumeHeHne uHTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHUH U IUIOMIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi M cuUCTeMbl YpaBHeHHWH. PanyoHanbHble, UppalMOHAIbHBIE, NTOKA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YpaBHEHHUS U CHUCTEMBbl. PaBHOCHMIBHOCTH YpaBHEHMH, HEPABEHCTB, CHCTEM.
OcHOBHBIE NpUEMBl UX pEIIECHUs (pa3l0KEHWE HAa MHOYKHUTEIM, BBEJIECHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpapuecKuii METO).

HepasencrBa. PanmoHanbHble, MppallMOHAIBHBIE, NOKA3aTENbHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

Hcnosb3oBanue cBOMCTB ¥ rpa@uKOB (PyHKIUI NIPU pelIeHHH YPABHEHHH U HEPABEHCTB.
Meton untepBanoB. M300paxkenne Ha KOOPAWHATHOM MIOCKOCTH MHOXKECTBA PELIEHUIN YpaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.

IIpuxknagusie 3agauyu. IlpuMeHeHune  MareMaTHYEeCKMX  METOAOB  JJIsl  pEIICHUS
COJIep KaTeNbHBIX 3a7lad U3 Pa3IUYHbIX OOJiacTel Hayku W MpakTUkU. MHTepmnperauus pes3ynbrarta,
YYET peabHbIX OTPAaHUYEHUM.

IIpakTnyeckue 3ansitusa. Kopuu ypaBHenuil. PapHocuiisHOCTh ypaBHeHui. [IpeoOpa3oBanue
ypaBHeHu. OCHOBHBIE MMPUEMBI pellieHns ypaBHeHUH. Pemenne cucrem ypaBHeHui. VMcnons3oBanue
CBOWCTB M IpauKOB (QYHKUUH JUIs pellIeHUs ypaBHEHUI U HEPABEHCTB.



KOMBHUHATOPUKA, CTATUCTUKA Y TEOPHUS BEPOSITHOCTEM
DJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/lauy Ha MOJCUET YMcia Pa3MELIeHUH, 1epecTaHOBOK,
couetanmii. Pemenue 3amau Ha mepebop BapmantoB. Popmyna OmHoMa Herorona. CBolicTBa
OMHOMMHANIBHBIX K03 dunmenToB. Tpeyroabuuk [Tackans.

DJIeMeHThbI TeOpPHHU BEPOATHOCTE

CoObITHE, BEpOSTHOCTH COOBITUS, CIIOKEHHME W yMHOXXeHHe BepostHocTeidl. [lonsrtue o
HE3aBUCHUMOCTH COOBITHH. [lMcKpeTHast ciydaiiHas BENMYMHA, 3aKOH €€ pacrpejaeicHus. YucioBble
XapaKTePUCTUKH JUCKPETHOM ciydaiiHO# BennuuHbl. [IoHsATHE O 3aKOHE OOJIBIINX YHCEN.

DJIeMeHTbl MaTeMATHYECKOH CTATHCTHKH

[IpencraBinenue naHHBIX (TaONMLBL, JUAarpamMMbl, Ipa@UKu), Te€HepalbHas COBOKYIIHOCTD,
BbIOOpKa, cpenHee apudmernyeckoe, MenuaHa. [loHsATHEe O 33agadyax MaTeMaTHYECKOW CTAaTHCTUKH.
Pemenne npakTuyeckux 3a1aq ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOMIOB.

IIpakTnyeckue 3aHATUs Vcropus pa3BuTHS KOMOWHATOPHUKH, TEOPUH BEPOSTHOCTEH WU
CTaTUCTMKM W HMX pOJb B PA3JIMYHbIX cdepax yenoBedyeckoil xkusHenesTenpHocTH. [IpaBuna
KoMOuHaTOpuKH. Pemenne koMOMHATOPHBIX 3a1a4. Pa3Menienus, coueTanusi ¥ mepecTaHoBKH. bruHom
Herotona u tpeyronsnuk Ilackans. I[Ipuknagnasie 3agaun. Knaccuueckoe onpenencHue BEPOSITHOCTH,
CBOICTBA BEPOSATHOCTEM, TEOPEMA O CyMME BEpOsITHOCTEW. Briunciienne BepositHocTel. [Ipuknaanbie
3anauun. IIpencrasienue yncioBblx AaHHbIX. [IpuknanHele 3anaqu.

I'EOMETPUSA
IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue AByX HpsMBIX B IpocTpaHCTBe. IlapajuienpHOCTH IpsAMOM M
mwiockoctd. [lapamnensHocTs  mockocTed.  [lepneHIUMKYISIpHOCTH  NPSAMOM M IUIOCKOCTH.
[lepneHuKyIsp M HaKJIIOHHAsA. YTOJI MEXAY NPSIMON U IVIOCKOCTBIO. [IBYyrpaHHBIN yros. YToa Mexay
wiockocTsAMU.  [leprneHauKyIIpHOCTH JBYX IUIOCKOCTe. I'eomerpuyeckue npeoOpa3oBaHUs
IIPOCTPAHCTBA: IIAPAUICIBHBIA IEPEHOC, CUMMETPHUS OTHOCUTENBHO IIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [lnomane oproroHansHoN npoekuuu. M3006paxenne NpocTpaHCTBEHHbBIX (QUTYP.

MHOrorpaHHUKH

Bepuunsl, pebpa, rpaHu MHOTorpaHHuka. PasBepTka. MHororpaHsele yribl. Bbimykibie
MHororpanHuku. Teopema Oiinepa. [Ipusma. [Ipsimas u HaxkinonHas npusma. [IpaBuiibHas mpusma.
[Mapamnenenunen. Ky0.12 Iupamuaa. [lpaBunpHas nupamuna. YceueHHas nupamupja. Terpaszap.
Cummerpun B KyOe, B mapauienenunene, B npusme U nupamuzae. CeueHus KyOa, Npu3Mbl U
nupamuabl. IlpencraBieHne o NpaBWIBHBIX MHOTOTpaHHHMKaxX (TeTpajzape, KyOe, OKTa’Jpe,
JOJIEKadIPe U UKOCAdPE).

TeJia 1 MOBEPXHOCTH BPALLCHHUS

Humuaap w koHyc. YcedeHHbId KoHyc. (OcHOBaHME, BBICOTA, OOKOBas TOBEPXHOCTH,
obpasyromias, pazBepTtka. OceBble ceUeHUs U CeUeHMs, MapajuieabHble ocHoBaHMio. lap u cdepa, nx
ceueHus. KacaTtenbHas III0CKOCTh K cdepe.

HN3mepenus B reomeTpun

O6bem u ero wusmepenue. Muterpanmphas dopmyna odbema. Dopmynsl o0beMa Kyoda,
IPSIMOYTOJIBHOTO TapajieNienunena, npu3Msel, muwimHapa. @opmysasl o0beMa MUpaMHUIbl U KOHYCA.
DopMmyIIbl IIIOMAIN TOBEPXHOCTEN HMIMHIPa U KoHyca. DopMyibl o0beMa mapa U miomaan chepsl.
[TonoGue ten. OTHOIIEHUS MIIOIa/Iel TOBEPXHOCTEH U 0OBEMOB MOIOOHBIX TE.

KoopauHatsl 1 BEeKTOPbI

[IpssmoyronbHast (IekapToBa) CUCTEMAa KOOPAMHAT B IpocTpaHcTBe. PopMmyia pacCTOSIHUS
MEXY IBYMsI TOUKaMHU. Y paBHEHUS chepbl, TUIOCKOCTH U MIPSIMOH.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Ci10)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha 4ucno. PasiokeHue BEKTOpa MO HANpaBICHUSAM. YTOJI MEXAYy ABYMs BekTopamu. lIpoekius
BeKTOpa Ha ocb. KoopauHats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a7ad.

IIpakTuyeckne 3aHaTHA [IpU3HakM B3aMMHOrO pacHoOJIOKEHUS MPSMBIX. YTOI MEXIY
npsAMBIMU. B3anMHOE pacronokeHue MNpsAMBIX U IUIOCKOCTeH. [IeprneHauKynsp M HAaKJIOHHAs K
IJIOCKOCTH. YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM DPACHOJIOKEHUM NMPSIMON U
miockoct. Teopema o Tpex mnepneHaukyinspax. IIpusHaku U CBOMCTBAa IapajuICIbHBIX U
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MEPIEHIUKYISIPHBIX IUIOCKOCTEH. PaccTossHME OT TOYKM 10 IJIOCKOCTH, OT MPSIMOM 1O IIOCKOCTH,
pPAcCTOSIHUE MEX]Y IJIOCKOCTSIMHU, MEXKIY CKPELIMBAIOMIMMUCS MNPSIMBIMU, MEXY MPOU3BOJIbHBIMU
¢durypamu B mpoctpaHcTBe. [lapamienbHoe MPOEKTUPOBAHWE M €r0 CBOWCTBA. Teopema O TUIOIIaan
OpPTOTOHAIILHOW MPOCKIIUU MHOTOYTOJbHHUKA. B3anMHOE pacroyiokKeHHe MPOCTPAHCTBEHHBIX (QUTYP.
Paznuunble Buapl MHOrOrpaHHUKOB. VX wuzoOpaxenus. CeueHus, pa3BEpPTKH MHOTOIPAHHUKOB.
[lnomane mnoBepxHOocTH. Buasl cumMmerpuit B mpoctpaHcTtBe. CHUMMETpuUsi Tell BpallleHUS U
MHOTOTPaHHUKOB. Brraucnenue miomanei u oobemoB. Bekropsl. [elictBus ¢ Bektopamu. JlekapToBa
CUCTeMa KOOpAWHAT B TPOCTPAHCTBE. YpaBHEHHE OKPYXKHOCTH, cepsl, TuiockoctH. PaccrosHue
MEXIy TOYKaMmH. [[eficTBHS C BEKTOpamu, 3aJaHHbIMU KoopauHatamu. CKalsipHOE NPOU3BEACHHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE TMpPAMOM M IUIOCKOCTH. Vcmonb3oBaHME BEKTOPOB MPHU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUU.

TEMbI UCCJIEJOBATEJIBCKUX U PECPEPATUBHBIX PABOT

* HenpepbiBHBIE 1pO0H.

* [IpumeHeHNEe CI0KHBIX IPOLEHTOB B SKOHOMUUYECKUX pacyeTax.
* [TapannenbHOe IPOEKTUPOBAHHUE.

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

* BekropHoe 3ajaH1e NPsSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
* Ci10’keHMe TapMOHUYECKUX KOJIEeOaHUH.

* ['padmueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.

* [IpaBusibHbBIE M OTYIPABUIbHBIE MHOTOIPAHHUKH.

» Konnueckue cedeHus: 1 UX NPUMEHEHHE B TEXHUKE.

* [lonarue nuddepennuana u ero NPUIOKEHUSI.

» CxeMbl IOBTOPHBIX UCTIBITAHUN bepHyu.

* lcciienoBanne ypaBHEHUN U HEPABEHCTB C IapaMETPOM.

6. TEMATHUYECKOE IIJTAHUPOBAHUE YYEFHOW JUCIATIIMHBI MATEMATHKA

6.1. O6beM yueOHOI JMCHUIIJIMHBI M BH/IbI Y4eOHOH padoThl

Bup yueoHoii padothl Konuuecmeo
uacos
MakcumanbHas y4eOHass Harpy3Ka (Bcero) 427
CamocrosiTejibHas paboTa CTYJAeHTOB (BCero) 142
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 285

B TOM YHCIIE:
nabopaTtopHbie pabOTHI -
NPaKTUYECKHUE 3aHATHS -
KOHTPOJIbHBIE pabOTHI

Hrorosasi arrectanus B popme sK3aMeHa
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HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, J1ad0paTopHble pad0ThI M MPAKTUYECKUE 3aAHATHS, Oo0bem | Yposen
pa3/ieJioB M TeM CaMOCTOAITeIbHAsl padoTa CTY/IeHTOB 4acoB b
OCBOEHH
bl
1 2 3 4
I kypc, 1 cemecTp
BBenenue. Copep:xaHue yueOHOI0 MaTepuaJa: 2
1. | MaremaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTHIX M MPAKTHIECKOM 1
nesitenbHOCTH. Lenu v 3a7aun n3ydyeHus MaTeMaTHKU pu ocBoeHuu npodeccuii CI10
PA3EJI 1. AJITEBPA 42
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 12
Paspurne monsitug | 1. | Llenble u panimoHanabHbIe YKCa. 12
0 1ucae 2. | JlelicTBUTENbHBIE YUCIA
3. | Ilpubnmxenubie BeunciaeHus. [IpubimmkeHHOe 3HaYeHNE BETUYMHBI U TTOTPENTHOCTH MPUOIIMKCHHIA. 1,2
4. | KomrmiekcHbIe Unciia U apuMeTHIecKue onepanuy HaJ HUMU. KOMIUIEKCHBIE YnciIa U KOOpIUHATHAS 1,2
IJIOCKOCTb.
5. | Pemenue 3amau no teMe «KoMIIEKCHBIE YHCIIA» 2,3
6. | Apudmernueckue NEHCTBHS HAJ| YWCIAMH, HAXOXJICHUE TPUOIIKEHHBIX 3HAYCHWN BEIHYUH | 2,3
HOrPEHIHOCTEN BhIYMCICHUN (a0COTIOTHOM U OTHOCUTEINIbHOM), CPABHEHUE YHCIOBBIX BBIpQXKEHUI
CamocrosiTesibHas padoTa CTY/1€HTOB: 8
Cuctemarnueckass mpopabOTKa KOHCIEKTOB 3aHSATHH, yueOHOH JMTepaTypbl, BBIIOJHEHHE NPAKTUYECKUX
3agaauid. [loAroToBKa BBICTYIUICHHI 1O 33/JlaHHBIM Te€MaM, JOKIaJ0B, pedeparoB, scce, HHIUBUIYATHLHOTO
MIPOEKTAa C UCTIOIb30BaHUEM NH(OPMAIIMOHHBIX TEXHOJIOTHH U Jp.
TemaTuka BHeayaAuTOpPHOM padoThl (pedepaToB (10K/IAA0B), HCCIEI0BATEIHLCKUX IIPOECKTOB):
HenpepbiBHBIE 1pOOH.
Tema 1.2. Conep:xkanue y4eOHOro Marepuaja: 30
KopHuu, crenenn n 1. | KopHu HaTypaibHOM CTENEHH U3 YKClia M UX CBOIMCTBA 1,2
Jorapupmsi 2 Beaucienne u cpaBHeHre KOpHEN. BoInonHeHne pacu€ToB ¢ paiKaIaMH. 2,3
3. | Crenessp ¢ pallMOHATILHBIM ITOKA3aTENIEM, MX CBOICTBA 1.2
4 Pemenne nppanmonanbHeIX ypaBHeHMHA. HaxokieHne 3Ha4eHMH CTENEHEN ¢ palMOHAIBHBIMU ITOKA3aTEISIMU. 2,3
CpaBHEHHE CTENEHEN.
5. CrereHb ¢ AeHCTBUTEILHBIM MTOKa3aTeaeM. CBOMCTBA CTENEHN C TEHCTBUTEILHBIM [TOKA3aTEIEM. 1,2
6. | IIpeoOpazoBaHus BEIPAKEHHIA, COACPIKAIIIX CTETICHH. 2,3

12




Penienue nokazaresibHbIX YpaBHEHHI.

2,3

7
8. | Pemrenne npukiIaaHbIX 3a/1a4 CO CIIOKHBIMU MPOIICHTAMH. 2,3
9 Jlorapudm. Jlorapudm urcna. OcHoBHOE JorapudmMmudeckoe ToxecTBo. CBOMCTBA JIOrapu(hMOB. 1,2
10. | HaxoxxaeHue 3HaueHHH Joraprdma 1o npor3BOIbHOMY OCHOBAHHIO. 2,3
11 | Jlecaruunble 1 HaTypaitbHbIe Jorapudmbl. Dopmyia iepexoaa K HOBOMY OCHOBAHHIO. 1,2
12. | BerunciieHue u cpaBHEHHUE JIOrapr(MOB. 2,3
Tema 1.3. 13. | IlpeobpazoBanusi anreOpandeckrx BeIpaxkeHui. JloraprdMipoBaHie v MOTCHIMPOBAHNE BBIPAKEHUIA. 2,3
IIpeodpa3oBanue 14. | Pemenue norapuMUYECKIX ypaBHEHHH. 2,3
aJredpanvecKux 15 | KontpoJbHas padora «KopHH, cTeneHd U JIOrapupmMbD)
BbIpaKeH il CamocrosiTesibHas padoTa CTYICHTOB: 14
Cucrtematnyeckasi mpopabdOTKa KOHCIIEKTOB 3aHSATHIA, y4eOHOW JUTEpaTyphl, BBHINOJIHEHHE MPAKTHUYECKUX
3aganuii. [loAroroBKa BBICTYIUICHHI 10 3aJlaHHBIM TeMaM, JOKJIAJ0B, pedeparoB, 3cce, HHIUBUIYATHLHOTO
MIPOEKTA C UCTIOIB30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHH U JAp.
TemaTnka BHeayIuTOpPHOH padoThi(pedepaToB (10KJIAT0B), HCCIEA0BATEIBLCKUX IIPOEKTOB):
[IprMeHenne CIOKHBIX TPOLIEHTOB B 9KOHOMUYECKHX pacueTax.
PA3JIEJI 2. IT'EOMETPUSI 26
Tema 2.1 Coneprxanue y4eOHOT0 MaTepuasia: 6
Ilpsimble u 1. | B3aumHoe pacnionokeHue JByX NpsIMbIX B IPOCTPAHCTBE 1
IUIOCKOCTH B 2. | Ilpu3HaKy B3aMMHOTO PacHONIOKEHUs IPSMBIX. 2,3
NMPOCTPAaHCTBE 3. | Yron Mexy npsMbIMU. 1,2
( HayaJ10)
Hroro 3a 1 cemectp 50
1 xype 74
2 cemecTp
PA3JIEJI 2. I'EOMETPUSA
Tema 2.1 Conep:xanne yueOHOT0 MaTepuasia: 20
Ipsaimble u 1. | lapannensHOCTH NpsiMOH 1 TTOCKOCTH. [laparienbHOCTh TIIOCKOCTEH. 1,2
MJIOCKOCTH B 2. | Ilpu3Haky 1 CBOICTBA MapaUIEBHBIX IIIOCKOCTEH 2,3
NMPOCTPAHCTBE 3. | llepneHuKynsIpHOCTD MPSMOI U THIOCKOCTH 12
( mponoskenne) 4. | IleprienanKyssp ¥ HAKJIOHHbIE 2,2
5. | Yron Mexmay mpsMon 1 TIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PaCOIOKEHUH MIPSMOM | TUIOCKOCTHI0. Teopema o 2,3
TpeX MEePIeHIUKYIIpax
6. | JIByrpaHHsbIi yroj. YTol MKy IIIOCKOCTIMU 1,2
7. | IlepneHMKyIsIpHOCTD IBYX IUIOCKOCTEH, IPU3HAKH 1 CBOWCTBA. 2,2
8. PaccTosiHre OT TOUKH [0 TIOCKOCTH, OT MPSIMOM JI0 TFIOCKOCTH, PACCTOSTHAE MEKTY 2,3
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IUIOCKOCTSIMHU, MEKTy CKPELMBAIOIIIMMUCS IPSIMBIMU, MEKTY IIPOU3BOIBHBIMU (DUTYypamMu
B [IPOCTPAHCTBE.

9. | I'eomerpuueckue mpeodpa3zoBaHus MIPOCTPAHCTBA: NApaJJICNIbHBIA NEPEHOC, CUMMETPUS OTHOCHUTEIIBHO 2,3
miockoctu. lapamensHoe npoektupoBanue. Ilmomaas OpPTOrOHANBHOW NPOEKIMM MHOTOYTOJIBHHKA.
N300paskeHne MpoCcTpaHCTBEHHBIX (PUTYD.
10. | KontpoasHas pagora «IIpsiMble H IJIOCKOCTH B IPOCTPAHCTBE) 2,3
CamocrosiTe/ibHasi padoTa CTY/1€HTOB: 16 2,3
Cuctematnueckass mpopabOTKa KOHCIIEKTOB 3aHATH, y4eOHOW JUTEpaTyphl, BBHIMOJIHEHHUE MPAKTHUECKUX
3agaHuid. [loaroroBka BBICTYIUICHMH MO 3a/JlaHHBIM TeMaM, JOKJIal0B, pedeparoB, 3cce, WHAUBHUIYaTbHOTO
MIPOEKTA C UCTIOIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTnka BHeayIuTOpPHOH padoThi(pedepaToB (10KJIAT0B), HCCIEA0BATEIBLCKUX IIPOEKTOB):
[TapayuiensHOe MPOSKTHPOBAHKE.
PA3JEJI 3. KOMBUHATOPUKA 16
Tema 3.1. Coneprxanue y4eOHOT0 MaTepuasia:
JIEMEHTBI 1. | Ucropusi pa3BuTHsi KOMOMHATOPHUKH, TEOPUH BEPOSTHOCTEH M CTaTHCTUKH M MX POJIb B PA3IMUHBIX cepax 1
KOMOMHATOPUKHU YeJI0BEUECKON KI3HEICATENbHOCTH.
2. | OcHOBHBIE MTOHSTHSI KOMOMHATOPUKH. [ IpaBria KOMOMHATOPHKHY. 1,2
3. | Penrenne KOMOMHATOPHBIX 33/1a4 HA IepeOOp BApHAHTOB M T10 IIPABIITY YMHOMKEHHSI. 2,3
4, ITepecranoBku. Pazmernienns. CoueTanusi ¥ X CBOWCTBA. 1,2
5. | 3ajiauM Ha MOJICUET YMCiIa pa3MEILeHHH, TePecTaHOBOK, COYETaHHH. 2,3
6. | bunommaneHas hopmyna Herorona. ColicTBa OMHOMUATBHBIX KO3 duimenToB. Tpeyromsauk [Tackas. 1,2
7. | bunom Hetotona. Tpeyromsauk [Mackams. [Tpukmagapie 3amaum. 2,3
8. | Kontpoabnas padota «JjieMeHThI KOMOMHATOPUKI 3
CamocrosiTesibHas padoTa CTY/1€HTOB: 5) 3
Cuctematnueckass mpopabOTKa KOHCIIEKTOB 3aHATHHA, y4eOHOW JUTepaTyphl, BBINOJIHEHHE NPAKTUYECKUX
3a/IaHHM.
PA3EJI 4. I'EOMETPUS 22
Tema 4.1. Copnep:xanue y4eOHOro MaTepuaJia:
Koopaunartel u 1. | IlpsamoyronbHast (ieKapToBa) cMcTeMa KOOPMHAT B IPOCTPAHCTRE. 1
BEKTOPbI 2. | llonsiThe BekTOpa B pocTpancTBe. Momyis BekTopa. PaBeHCTBO BeKTOpOB. CII0XKEHHE 1 BEIYUTAHHE BEKTOPOB. 1,2
YMHO)KEHHE BEKTOpa Ha YHCTIO.
3. | Bekropsl. [leiicTBus ¢ BEKTOpamH. 2,3
4. | ®opmMysa pacCTOSHUS MKy JTBYMsI TOYKaMH. Y PaBHEHHE OKPY>KHOCTH, CEpHI. 1,2
5. | Paznoxenue BeKTOpa 1o HapaBJICHUSIM. 1,2
6. | Yron mexmy nByms Bektopamu. [ Ipoekiust Bektopa Ha ock. KoopauHate! BekTopa. 1,2
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CkaisipHoe nponsBejieHre BeKTopoB. CBOICTBA CKAJISIPHOTO MPOU3BEACHHUSI.

1,2

-
8. | CkansipHOE IPOM3BEICHNE B KOOP/IMHATAX. 2,3
9 BekTopHoe ypaBHEHHE NPSIMOK 1 IITOCKOCTH 1,2
10. | Micnionib30BaHKe KOOPAWHAT U BEKTOPOB MPU PELICHUN MAaTEMaTHYECKUX U MPHUKIAHBIX 33]a4. 2,3
11. | KonrposbHasi pa6ora «KoopauHATBI H BEKTOPbD> 3
CamocTrosiTe/ibHasi padoTa CTY/€HTOB: 2.3
Cucrtematnueckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOW JUTEpaTyphl, BBINOJIHEHHE NPAKTUYECKUX
3ananuil. [loAroToBka BBICTYIUIGHUN O 3aJaHHBIM TeMaM, JOKIAJ0B, pedepaToB, 3cce, HHIAUBUIYATHLHOTO
IIPOEKTa C UCMOIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUHI U JIp.
TemaTuka BHeay uTOPHOI1 padoThi(pedepaToB (0KIAT0B), HCCI€10BATEIbCKHX IIPOEKTOB):
BekTopHoe 3aaHne npsiMbIX 1 IJIOCKOCTEN B IPOCTPAHCTBE.
PA3JEJI S. OCHOBBI TPUTTOHOMETPHUHU (HAYAJIO) 34
Tema 5.1. Conepaanue y4e0HOI0 MaTepuaJia: 14
OcHoBHBIC MoHATHA | 1. Paguannas mepa yriia. BpaiarenbHoe IBHKEHHE. 1,2
2. | Pajgmannblii MeTo M13MEpEHHS YIJI0B BPAILICHUsI M CBSI3b C TPATyCHON MEpOH. 2,3
3. | Onpenenenne cuHyca, KOCHHYCa, TAHTCHCA M KOTAHTEHCA yIiia. 3HAKW CHHYca, KOCHHYca M TaHTeHca. CHHYC, 1,2
KOCHHYC Y TAHT€HC YITIOB 0L ¥ — Q..
Tema 5.2. 4. | Tpuronomerpuueckue ToxaecTBa. @opmyiisl cioxkeHus. CHHYC, KOCHHYC M TaHT'€HC JBOWHOTO yria. ®opMyIibl 2,3
OcHoBHbIE MIOJIOBUHHOT'O YIJIA..
TpUuronomerpuveck | 5. | opMyIbl IpUBEIEHMS. 2,3
ne TOXKIeCTBA 6. | Cymma M pa3sHOCTh CHYCOB, KOCHHYCOB 2,3
Tema 5.3. 7. | IlpeoOpazoBaHMsi TPUTOHOMETPHUYECKUX BBIPAXKEHUI: Pe0Opa30BaHNs CyMMBbl TPUTOHOMETPUUECKHX (DYHKIIMHA 2,3
IIpeoOpa3oBanus MIPOU3BEICHNE, PEOOPa30BAHKE MMPOM3BEICHUS TPUTOHOMETPUIECKHUX (DYHKITHIA B CYMMY.
NPOCTEeHIIUX CamocrosiTesibHast padoTa CTyJCHTOB: 3
TpUroHomerpu4deck | Cucremaruyeckass npopaboTKa KOHCIIEKTOB 3aHSITUM, y4eOHOW JUTEpaTyphl, BBHIIOJHEHHE MPAKTHUYECKUX
UX BbIPAKEHU M 3aJaHuH.
Hrorosasi KOHTpOsILHAsI padoTa 3
Bcero 3a 1kypc 00yuenus 124
1l kype
3 cemecTp
Pa3nea S. OCHOBBI TPUTOHOMETPUUITPOAOJI’KEHHUE)
Tema 5.4. Coneprxanue y4eOHOro Marepuaa: 20
Tpuronomerpuyeck | 1. | [loBropeHue: cuHyc, KOCHHYC, TAHI'€HC U KOTaHI'€HC yrila. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA 1.2
e YpaBHeHHA U 2. | ApKcHHYC, apKKOCHHYC, apKTaHTeHCa M @pKKOTAHT€HCa YKCIia 1.2
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HepaBEeHCTBA 3. | Pemenue nprimMepoB Ha BBIUMCIIEHHE ApKCHHYCA, APKKOCHHYCA, apKTAaHT'eHca M apKKOTaHTeHCa 4Kcia 2.3
4. | Ilpocreiinme TpuroHoMeTpuueckue ypaBHeHusl. OCHOBHBIE IPUEMBI PEILICHUS] 1.2
5. | Penrenne TpuroHoMeTpryecKuX ypaBHEHHH(CIOCOO BBEICHHUS HOBBIX TIEPEMEHHBIX ) 2.3
6. | Pemenne TpUroHOMETpUYECKHUX YpaBHEHUH (OAHOPOAHBIE YPABHEHHSI) 2.3
7. | PenreHne TpUroHOMETPHYECKUX YpaBHEHHH (C IpUMEHEHUEM (hOPMYIT TPUTOHOMETPHH ) 2.3
8. | Ilpocreiime TpuronoMerpuyeckie HepapeHcTBa. OCHOBHBIE MPUEMBI MX PEIICHHUSI. 1.2
9. | Pemenne npocTeimx TPUTOHOMETPUYECKUX HEpaBeHCTB. Mcnonbp30BaHne CBOWCTB M rparkoB (DyHKLMNA TpH 2.3
peleHny ypaBHEHHH 1 HEPABEHCTB
10. | KonrposbHasi pa6ota nmo pasneiy «OCHOBBI TPUTOHOMETPHID) 3
CamocrosiTesibHasA padoTa CTY/A€HTOB: 2.3
Cucrtemarndeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4€OHOH JUTEpaTyphl, BBITOJHEHHE MPAKTHYECKUX
3ananuii. [lonroToBka BBICTYIJICHUI MO 3aJaHHBIM TeMaM, JOKIAA0B, pedeparoB, 3cce, HHINBUIYaTLHOTO
MIPOEKTA C UCIIOIb30BaHUEM NH(POPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTnka BHeayIuTOpHOH padoThi(pedepaToB (10KJIAT0B), HCCIIEA0BATEIBLCKUX IIPOEKTOB):
I"'paduaeckoe perienrie ypaBHEHHI 1 HEPABEHCTB
PA3JIEJI 6. ®YHKIIMHU, UX CBOMCTBA U TPA®UKH 24
Tema 6.1. Coneprxanue y4eOHOT0 MaTepuasia:
DOyHKIMH. 1. | Tlonstue pynkumu. 3ananue QyHkipy. OyHKIMOHATBHBIE 0003HaueHus. O01acTh onpeesieHUss U MHOKECTBO 1
3HaueHui. ['padux dpynkimm. CrnocoOs! 3a1anust. Kiaccbl hyHKIMH.
Tema 6.2. 1. | CgoiicTBa (pyHKIIMHI: MOHOTOHHOCTbD, YETHOCTh, HEUYETHOCTh, OTPAHUYEHHOCTD, TIEPUOITYHOCTh 1,2
CaoiicTBa pynkumu. | 2 | [IpoMexXyTKH BO3pacTaHusi W yOBIBaHWsS, HAWOONbIEC M HAWMEHBIICE 3HAYCHHS, TOYKH OSKCTPEMyMa. 1,2
I'paduueckast MHTEpIIpeTaIs
3. | [Ipumeps! GYHKIMOHATHHBIX 3aBUCHMOCTEN B PEATbHBIX TIPOIIECCAX U SBIICHHSIX. 2,3
4. | UccnenoBanne ¢ynkimu. CBOWCTBA JHMHEWHOM, KBAaApATHYHOW, KYCOUYHO-IMHEMHON M APOOHO-TMHEHHON 2,3
¢bynxumil. Apupmerndeckue onepanuu Hajx QyHKusaMu. CrnoxHas QyHKIMs (KOMIO3UIHS).
5. | HempepbiBHbIe 1 nieproanyeckye QyHKIHH. 2,3
6. | Croiicta 1 rpaduku CHHYyca, KOCHHYCA, TAHTeHCA M KOTAHTeHCA 2,3
Tema 6.3. 1. | O6parubie dynkimm. OOnacTs ompenesieHus U o0yacTh 3HadeHui oOpatHoi (pyHkumm. ['paduk oOparHOM 1.2
O0partHble pyHKIUH byHKIMH.
2. | O6parnbie TpuroHOMeTpUUeckue GyHKuH. [IpeodpasoBanus rpaduka GyHkmy. ["apMOHIYECKHe KoeOaHus. 2.3
[Ipuxiiagsele 3a1aun
Tema Copep:xxanue y4eOHOro MaTepuaJia:
6.2.Ctrenennsie, 1. | Onpenenenve GyHKIMIA, CBOWCTBA U IPaHKH. 1,2
nokasareJibHbIe, 2. | IIpeoOpazoBanus rpadgukos. [lapamienbHbli IEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCeH KOOPIMHAT U CUMMETPHS 2.3

Jorapupmuyeckue u

OTHOCHUTCIIbHO HavYalla KOOPAWHAT, CUMMCTPUA OTHOCUTCIILHO HpHMOﬁ Y = X, paCTsDKCHUC U C)KAaTUC BOJIb oceit
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TPUTOHOMETPUYECKH KOOPJMHAT
e pyHKuun 3. | KonrposabHasi padota no pasneiy «@yHKIMH, NX CBOCTBA ¥ rpaduKm» 2,3
CamocrosiTe/ibHasi padoTa CTY/€HTOB: 10 2,3
Cucrtemarnueckasi mpopaboTKa KOHCIIEKTOB 3aHATHUH, Y4eOHOH JHUTEpaTyphl, BBHIIOJHEHHE MPAKTHUECKUX
3ananuil. [loaroroBka BBICTYIJICHUI MO 3aJaHHBIM TeMaM, JOKIAA0B, pedeparoB, 3cce, UHINBUIYaTbLHOTO
MIPOEKTA C UCTIOIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHHA U Jp.
TemaTuka BHeayIMTOPHOI padoThI(pedepaToB (I0KJIAT0B), HCCIIEA0BATEIHLCKHUX MPOEKTOB):
CrnoxxeHre rapMOHUYECKHX KOJIeOaHUi
I'EOMETPUSI
Paznmen 7. MHOrorpaHHUKH ¥ KpPYIJible Tejia 30
Tema 7.1. Coneprxanue y4eOHOT0 MaTepuasia:
MHororpaHHuMKH 1. | Ilonsatme muororpanHuka. PasBeprka. MHororpannbie yribl. Boimykible MHOTOrpaHHuku. Teopema 1
Diinepa.
2. | Ilpusma. [lpsimast u naknonnas npusMma. [IpaBunpHas npusma [lapamnenenunen. Ky6. 1,2
3. | [lupamupa. [1paBriibHas nupamuga. Y cedeHnas nupamuaa. Terpasip. 1,2
4. | CummeTpuu B KyoOe, B napayuienenunene. CHMMETpUH B IPU3ME U UPaMUJIE. 1,2
5. | Ceuenus ky0a. Ceuenus npu3Mbl. CedeHust MUpaMHIpL. 2,3
6. | IlonsiTe nmpaBmiIbHOrO MHOTOrpaHHUKa CHMMeTpHsl B IpocTpaHcTBe. Pa3BepTka mpaBUIIbHBIX MHOTOTPAHHUKOB. 2
7. | Kontposabnas padora « MHOrorpaHHUKID
Tema 7.2 Coneprxanue y4eOHOT0 MaTepuasia:
Tena u moBepxnoctu |1. | [lmmunap. OcHoBaHMe, BbICOTA, OOKOBasl MOBEPXHOCTb, 00Opasyrolas, pasepTrka. OceBble CEUEHHUsI M CEUCHMUS, 1.2
BpallleHUs napasiienbHble OCHOBaHMIO. [ 1101y moBepXHOCTH IWIMHJpA.
2. | Konyc. OcHoBaHMe, BbICOTa, OOKOBasi NMOBEPXHOCTb, 0Opasyrowlas, pa3BepTka. OceBble CEYEHHS U CEUCHMUS, 1,2
TapaJuIeIIbHBIE OCHOBAHUIO. [ I1o1aay noBepXHOCTH KOHYCa. Y CEYEHHBIN KOHYC.
3. | lap u chepa, nx ceuenns. BzanmHoe pacrionoxenne cepsl 1 miockocTr. KacarenmbHast IIIOCKOCTB K cdepe. 1.2
4. | IlpuMeHeHne CBOWCTB CHMMETPHH MPH PEIIEHNH 33/1a4 Ha TeJla BPaIlleH!s, KOMOMHAIIMIO TeJl. 2,3
Tema7.3. Copnep:xanue y4eOHOro Marepuasia:
N3mepenus B 1. | O6bem u ero usmepenue. UnterpanbHas Gopmyna oobema. @opmyisl 00bemMa Kyda, IPSIMOYTOJIbHOTO 1,2
reoMeTpuu napajuiesienunes1a, Npu3Mbl U IIUH]IPA.
2. | ®opmynbel 00beMa nUpaMuabl 1 KoHyca. O0beM 1apa u mionaipb cepsl 1,2
3. | [lonobue Ten. OTHOMICHHS TJIOMIAICH MOBEPXHOCTEH M 00HEMOB TTOTOOHBIX TEI 2,3
4. | KontposabHasi padora «KpyrJbie Tena» 3
CamocrosiTesibHast padoTa CTyACHTOB: 18 2,3

CucremaTtnueckasi mpopaboTKka KOHCIEKTOB 3aHSITHM, y4eOHON IMTEpaTyphl, BHIIOJHEHUE MPAKTUYECKUX

3agaHuid. [1oroToBKa BBHICTYIUIEHUH O 3aJlaHHBIM TeMaM, JOKJaloB, pedepaToB, 3cce, WHIANBHUIYaIHHOTO
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MIPOEKTa C UCMOIb30BaHNEM UH(POPMAILIMOHHBIX TEXHOJIIOTUI U JIp.
TemaTnka BHeay uTOPHOI1 padoThI(pedepaToB (I0KIAT0B), HCCIE10BATEIbCKHX IIPOEKTOB):
[IpaBuiibHbBIE U MTOTYTIPABUIIBHBIE MHOTOTPAHHUKH.
Konnyeckue ceyeHns 1 X IPUMEHEHHUS B TEXHUKE
Pa3nea 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 8.1. Conepxanue y4eOHOT0 MaTepuasia: 4
IHocaenoBarenbnocr (1. | [locnenoBarensHocTu. CrocoObl  3alaHus M CBOMCTBA  YMCJIOBBIX  MOCJEIOBATEIILHOCTEH. 1,2
U CymiecTBOBaHUME TMpefesia MOHOTOHHOW — OrpaHMYEHHOM mocliienoBaTeabHOCTH. CyMMUpPOBaHHE
MOCIIeJOBaTeIbHOCTEN
2. | [Ipexen uncioBoi Mocae0BaTeIbHOCTH. beckoHeUHO yOBIBaIOIas reOMeTpruIecKas IPOTPECcCHs U ee 2,3
CyMMa
Hroro 3a 3 cemecTp 78
4 cemecTp 83
Tema 8.2. Conep:xanue yueOHOro MarepuaJa: 14
IIpousBoanasn 1. | [lonsTre o npon3BOAHON PYHKIMH, €€ T€OMETPUUECKUN 1 PUINUECKHUI CMBICIL. 1
2. | Ocuouble npaBuna auddepenimppoanris. [Ipon3BoaHas seMeHTapHbIX (PYHKIHA. 1,2
3. | BeruucieHne npou3BOTHOM 2,3
4. | YpaBHeHHe KacaTelbHON K rpaduKy QyHKIIMU 1,2
5. | 'eomeTpuyeckuii CMbICT TPOU3BOTHON 2,3
6. | IlpomsBoanas cnoxkHol pyHkmmn. [nddepenmpoBanne 0o0paTHON GYHKIIUU U KOMIIO3UITUHN (DYHKITHIA 1,2
7. | Konutpoabnas padora «[IpousBognasn
CamocTosiTeIbHAs1 paboTa CTY1EHTOB: 7
Cuctemarnueckasi nmpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM JUTepaTyphl, BBITOJHEHHE MPAKTUYECKUX
3a/1aHHM.
Tema 8.3. Conepaxanue y4e0HOT0 MaTepuasia: 12
IIpumenenne 1. | Bo3pacranne u yObBanue ¢(yHKIMU. OkcTpeMyMmbl (yHKIMH. HeoOXomumble W 10CTaTOYHBIE YCIIOBHUS 2
NPOM3BOJHOH K OKCTpEMyMa.
HcCC/IeI0BAHUIO 2. | [lpumeneHre TPOU3BOTHONM Ha HAXOXKICHHUE HarOOMNblIee W HaWMEHBIIee 3HAUCHHsT (DYHKIMH, HAXOXKICHUES 2
bysxumit OKCTpEMyMa.
3. | [IpousBo/Hast BTOPOro MOpPsi/IKa, BBITYKIIOCTh M TOUKH Mepernda GyHKIMU 2
4. | YChIHOBIICHHE CBSI3U CBOMCTB (DYHKITMH M TIPOU3BOJTHOM 110 MX TpaduKam. 3,3
5. | HaxoxieHre ckopocTu asist polecca, 3a1aHHoro (opMysoi 1 rpadhukom 3
6. | KonTposabnasi padora « [IpuMeHeHne Npon3BOHON K MCCIEI0BAHNIO (DYHKIHID) 3
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CamocTrosiTesibHasi padoTa CTY/1€HTOB:
Cucrematndeckass mpopaboTka KOHCIIEKTOB 3aHSTHH, y4eOHOW JIMTEPATyphl, BBHIIIOJHEHUE MPAKTUYCCKUX
3aJaHUM.

10

Pa3nea 9. HHTerpaJ u ero npuMeHeHue 18
Tema 9.1. Copep:xanue y4eOHOro0 MaTepuasia:
IlepBooOpa3Has u 1. | IlepooOpaznas. [IpaBuia HaXOXKIEHUS IEPBOOOPA3HBIX. 1,2
HHTErpai 2. | CBs13b 11epBOOOPA3HOM 1 MPOM3BOIHOM Bhruricienre nepBooOpazHoi. 2,3
3. | Nuterpan u ero Beramcnenue. @opmyna Herorona-Jlelionuia 2
4. | BerucieHue ONpeIeIeHHOTO HHTErpaia. 2,3
5. | KpuBonuHeitHas Tparneiwst 1 HaxOXKJICHUE €€ IUIOMIA/IH. 1,2
6. | [IprMeHeHne onpeeIeHHOro MHTErpaia JTsl HAXOKICHUS TUIOMIA M KPUBOJIMHEHHOM TpaneIiy 2,3
7. | IlpumeHeHne uHTErpasia B PH3UKE ¥ TCOMETPUH 2,3
8. | Pemenne 3a1a4 Ha MPUMEHEHNE HHTETPAJIOB. 2,3
9. | KontposanHasi pabora no pa3zieiy «IlepBoodpa3Hasi 1 MHTErpaD. 3
CamocrosiTesibHasA padoTa CTY/AeHTOB: 15 2,3
Cucrematndeckasi mpopaboTKka KOHCIICKTOB 3aHITHHA, y4eOHOW JINTEPaTyphl, BBIIIOJHEHUE MPAKTUICCKUX
3ananuid. [1oroToBKa BBHICTYIUICHUH TI0 3aJJaHHBIM TeMaM, JIOKJIaI0B, pedepaToB, 3cce, WHAUBHIYATBHOTO
MIPOEKTa C UCTOIh30BaHUEM HH(DOPMAIIMOHHBIX TEXHOJIOTHI U JIp.
TemaTnka BHeayaIuTOpPHOH padoThi(pedepaToB (10KJIAT0B), HCCIEA0BATEIHLCKUX POEKTOB):
[TpumeHeHre uHTErpasIa B MOek pod)eccru.
IonsTre muddepeHimana 1 ero NpUIOKeHHs
PA3JIEJI 10. 3JJEMEHTHI TEOPHUSI BEPOSSTHOCTENA U MATEMATHYECKOW CTATUCTUKH 16
Tema 10.1. Copnep:xkanue y4eOHOTo MaTepuasia:
DJIeMeHThI TeOpuu 1. | Ciyuaiinble coObiTus. BepositHocTh coObITHS. ClIOKEHHE BEPOSITHOCTEN. 1
BEpPOATHOCTEI. 2. | BeposTHOCTH TPOTHBOMOJIOKHOTO COOBITHSL. Y CIIOBHASI BEPOSTHOCTb. 1,2
3. | HezaBucumpbie coObitis. @opmyina beprymm. CirydaiiHble BeMUMHBL 3aKOH pacTpeeiiCHHs CITydaiHON 1,2
BEJIMYUHBI
4. | Maremarudeckoe OXHWIaHWE CITydaiiHOW BenmuuuHbBL. Jlucnepcust ciydaiiHoW BenmmuuHbL [loHsATHE O 3aKoHE 1,2
OOJIBIINX YHCEIL.
5. | Beraucnenue BepositHocTeid. [prkmaaHeie 3amaun 2,3
Tema 10.2. Copnep:xanue y4eOHOro MaTepuaJia:
9JIeMEeHThI 1. | IlpeacraBnenue naHHbIX (TaOIUIIBI, TUATPAMMBI, TPadUKH) 1,2
MaTeMaTHYeCKOoit 2. | BeiOopk# 1 BEIOOPOYHOE pacnpeieeHre. BEIOOpOYHbIE XapaKTePUCTHKH. 1,2
CTATHUCTHKHU 3. | Ipencrasnenye YUCIOBBIX JaHHBIX. [I[pUKIIaTHbIe 320240, 2,3
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CamocTrosiTejibHasi padoTa CTY/1€HTOB: 11
Cucrtemarnueckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOH JHUTEepaTyphl, BBIOJHEHHE MPAKTHUECKUX
3agaHui. [loaroToBKa BBICTYIUIEHUH MO 3aJaHHBIM T€MaM, J0KJIaI0B, peepaToB, 3cce, MHAUBUIYAIBHOTO
MIPOEKTA C UCTIONb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHHA U Jp.
TemaTuka BHeayIMTOPHOI padoThl (pedepaToB (I0KJIAT0B), HCCIEN0BATEIbCKUX IPOEKTOB):
CxeMbl HOBTOPHBIX MCIbITaHUH bepHymm.
PA3JEJI 11. YPABHEHUS 1 HEPABEHCTBA 24
Temall.l. Coneprxanue y4eOHOT0 MaTepuasia:
YpaBHeHus u 1. | PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. 1,2
CHCTEMBbI yPaBHEeHMi | 2. | PanmoHaIbHbIC, HPPALIOHATBHBIC, TOKA3aTEIIbHBIC U TPUTOHOMETPUYECKUE ypaBHEHHUsI. OCHOBHBIC IPUEMBI HX 1,2
peleHus
3. | Paznoxkenune Ha MHOKHTeNH. Crioco0 rpymmipoBki. CokpanieHne 00Iero MHOKHUTENS. 3aMeHa HEU3BECTHOTO. 2,3
4. | Cucremsl ypaBHeHmid. Crioco0 nozctaHoBkr. Crioco0 crioxenwst. | paduaeckuii MmeTos 2,3
Tema 11.2. 1 | PaumoHanbHble, HppaLMOHAIbHBIE, TOKA3aTENIbHbIE U TPUTOHOMETPUUYECKHE HepaBeHCTBA. OCHOBHBIC NPUEMbI 1,2
HepaBencrBa UX PELICHUs
2. | Paznmuunble METOTBI pellIeHUs] HEPABEHCTB. 2,3
Tema 11.3. 1. | Merox nHTEPBAJIOB. 2,3
Hcnonb3oBanue 2. | U300paxxeHue Ha KOOPAMHATHOM IUIOCKOCTHM MHOXECTBA pEIIEHUI ypaBHEHHMH U HEPABEHCTB C JIByMs 2,3
CBOICTB M rpapuKoB IIEPEMEHHBIMU U UX CUCTEM
Gysxumin npu
peleHHH YpaBHeHUii
U HEPABEHCTB
Tema 11.4. 1. | IlpumeHeHne MaTeMAaTUYECKUX METOJOB JJIsl PELICHUs COJepKATENbHbIX 3a/1a4 U3 pa3InyHbIX oOjacTen 2,3
Ipuxiaaaubie HAyKU U MPaKTUKU
3ajgauun 2. | Narepniperaris pe3ynbrara, y9€T peabHbIX OTPaHUIeHIN 2,3
3. | KonrposbHasi pagoTa no pasnesty «YpaBHeHHUsI H HEPABEHCTBAY.
CamocrosiTesibHast padoTa CTyJCHTOB: 10 2.3
Cucrtemarudeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4e€OHOH JHMTEpaTyphl, BBHIIIOJHEHHE MPAKTHUECKUX
3agaHuid. [loaroToBKa BBICTYIUIEHUH MO 3aJlaHHBIM TeMaM, J0KJIaJl0B, pedepaToB, 3cce, MHIUBUIYATIHLHOTO
MIPOEKTA C UCTIOb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTnka BHeay uTOPHOI1 padoThI(pedepaToB (TOKIAT0B), HCCIEA0BATEIbCKHX ITPOEKTOB):
HccnenoBanne ypaBHEHUI M HEPABEHCTB € TAPOMEPaMH.

HTorosoe nosropenue nmo kypcy Maremaruka 1
Hroro 3a |l kypc 161
Hroro 427
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JI71s1 XapaKTepUCTUKH YPOBHS 00y4eHHsI yueOHOTro MaTepHaa UCTIONb3YyIOTCs CIIeTyIOIIre 0003HAYCHUS:
1 - o3HakoOMUTENbHBIN (Y3HABAaHHE U3YYEHHBIX OOBEKTOB, CBOWCTB);

2 - PeNnpONYKTHBHBIM (BBIIONHEHUE ACSITEIBHOCTH IO 00paslly, MHCTPYKIIMHM, METOJAMYSCKMM PEKOMEHIAIMSAM WM TOJ PYKOBOJCTBOM
TMIPEnoaBaTelis);

3 - IPOYKTUBHBIN (IJTAHUPOBAHHUE U CAMOCTOSATENLHOE BBIIOJHEHHUE JICSITENIbHOCTH, pellieHHe MPOOIEMHBIX, CUTYallMOHHBIX 3aJaHHI).
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7. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOM NEATEJIbHOCTUCTYJIEHTOB

Copnepxanue o0yuenust

XapakTepucTHKa OCHOBHBIX BH/JIOB Y4eOHOIl [1eATEeJbHOCTH
CTYJAE€HTOB (HAa yPOBHE Y4eOHbIX IeCTBHI)

BBenenmue.

O3HaKOMJICHHE C POJIBI0 MAaTEMAaTHKH B HayKe, TEXHHKE, IKOHOMHKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOH eATEIIbHOCTH.
O3HaKOMJICHHE C LENSIMH U 3a/1a4aMH U3y4YCHUS] MAaTEMAaTHKH IPU
ocoennu npodeccuit CI1O u cneunansuocret CI10

AJITEBPA

Pa3zBurtne nousarus
0 YHcJIe

BeinmonHenue apudpmernyeckux ACUCTBUI HAJ 4YMCIaMH, cOYeTas
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxaenue npuOIMKEHHbIX 3HAYEHUH BEJIMYMH U MOTPELIHOCTEH
BBIUUCIICHUH (a0CONTIOTHON U OTHOCHUTENBHOM); CPaBHEHUE YHCIOBBIX
BBIPQYKCHU.

Haxoxnenne omubok B 1peoOpa3oBaHUSX U BBIYMCICHUAX
(OTHOCHUTCS KO BCEM IIyHKTaM IPOrpaMMBbl)

Kophn, crenenn,
Jorapu(pmbi

O3HakOMJICHME C IIOHATHEM KOPHS N-H CTENEHHU, CBOMCTBAMH
PaauKaIOB ¥ IPABUIIAMHM CPAaBHEHUS KOPHEM.

@opMyIMpOBAaHUE OINpPEAEICHUS KOPHA U  CBOWCTB  KOpHEM.
Brruucnenue u cpaBHEHHE KOPHEH, BBIIIOJIHEHUE IPUKUAKN 3HAYCHUS
KOpHSL.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COAEpKAIINX
pasuKabl.

Brimonnenue pacuetoB 1o (Qopmynam, COIEpKAIIUM pPaHKalIbI,
OCYILECTBIISAS HEOOXOIUMBIE 110/ICTAHOBKH U IIPE00pa30BaHMsL.
Onpenenenre paBHOCUIBHOCTH BBIpAXKEHUN ¢ pajukaiaMu. Pemenue
HUPPALMOHAIIBHBIX YPABHEHUM.

O3HakOMJIEeHHME € TIOHATUEM CTENEeHH C  JCHCTBUTENIbHBIM
[IOKa3aTeseM.

HaxoxneHue 3HaueHU cTeneHu, UCII0NIb3ys ITPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucblBaHUE KOPHS N-i CTENEHW B BUJE CTENEHH C APOOHBIM
nokaszaTesieM U Hao00poT.

@OopMyIMpOBaHHE CBOMCTB CTEICHEW. BbluMCieHHe cTeneHen ¢
palMOHaIbHBIM IIOKA3aTeIeM, BBIIIOJHEHUE IMPUKUIAKA 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEH.

IIpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COJEpKALIIX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne mokasaTenbHbIX YPaBHEHUM.
O3HakOMJIEHME C TPUMEHEHHWEM KOpHEH M CTENEeHEeW IpH

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHU I

Brimonnenue mnpeoOpa3oBaHuii BBIpAXEHHH, TpUMEHEHHE (OpMYT,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U Jorapu(MoB.

Onpenenenre 00JacTH JOMYCTHUMBIX 3HAYEHHH JIOTapu(pMUYECKOTO
BbIpakeHus. Pemenune norapuMuyeckux ypaBHEHHI.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
MOHATHUSA

N3ydeHue painaHHOr0 METO/1a U3MEPEHUS YIIJIOB BpallleHUs U

UX CBSA3U C rpagycHoi Mepoil. M300paskeHue yriioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJTMUUHBI YIJIA C €r0 PACHOIOKEHUEM.
dopmynupoBaHHe ONpPeETICHUN TPUTOHOMETPUIECKUX (PYHKITHIT

IUIsl YTJI0B ITOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJBHOIO TPEYTrOJbHUKA
1 00BSCHEHHE UX B3aUMOCBSI3H.
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OcHOBHBIE
TPUTOHOMETPHUYEC
KHe TOKIeCTBa

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHUYCCKUX TOXKIOCCTB JJISL
BBIYMCIICHHS 3HAYCHUH TPUTOHOMETPUUYECKUX (DYHKIMI 1O OJTHOM U3
HHUX

IIpeoOpa3zoBanust
NMPOCTEeHIINX
TPUTOHOMETpUYEC
KHX BBIpaKeHH

N3yyeHne OCHOBHBIX ()OPMYJ TPUTOHOMETPUH: (HOPMYIIBI CIOKEHHS,
yIBOCHUs, IPpeoOpa30BaHusl CyMMBI TPUTOHOMETPHUECKUX (PYHKIHIT B
POM3BEICHUE M MPOM3BEIACHUS B CYMMY U TIPUMEHEHHE IIPH
BBIUMCIICHUM  3HAUYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIIPOILEHHUS €TO.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOYEK HA €IMHUYHON
OKPYXHOCTH M IPUMEHEHHE X JUIA BBIBOJA (POPMYIT IPUBEICHHS

IIpocreiimmue Pemenue no gopmynam u TPUTOHOMETPHUECKOMY KPYTY IPOCTEHIINX
TPUTOHOMETPHYEC TPUTOHOMETPUUYECKUX YPABHEHUM.
KHe YPaBHEHMS 1 [IpumeneHne oOLIMX METOJOB pEIICHHs YpaBHEHUH (TMpUBEIEHUE K
HEPaBEHCTBA JUHENHOMY, KBaJpAaTHOMY, METOJ pa3JIOKCHHUS HAa MHOXUTEIN,
3aMEHbl  [IEPEMEHHOH) TMpU  PEUIEHUMH  TPUTOHOMETPUUECKUX
YpaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre peLIeHns MIPOCTEUIINX
ApKcHHYC, O3HakomJIeHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPUYECKHUX
APKKOCHHYC, (GyHKIHH.

APKTAHI'CHC YUCJIA

N3yuenue onpenenenuii apkCuHyca, apkKKOCHHYCa, apKTaHTeHca
gucna, (GopMmyaMpoBaHWUE WX, U300paXKeHWE Ha  CAMHHUYHON

OKNVKCHOCTU _TNUMedeHue TNU hellleHul VNARHEe U

®YHKIINU, UX CBOMCTBA Y TPA®UKH

DyHKIUH. O3HaKOMJIEHHE C MOHSATHEM IEPEMEHHOMN, IpUMepaMu 3aBUCHMOCTEN
IlonsiTe 0o MEX1y TIEPEMEHHBIMH.
HeNnpepbIBHOCTH O3HakoMIICHHE C MTOHATHEM TpaduKa, ONpeaesieHue MPUHAIIC)KHOCTH
(pyHknun Touku rpapuky ¢yHkuuu. OnpeneneHue 1no ¢opmyse mnpocreiiuei
3aBUCHUMOCTH, Buja ee rpaduka. Belpaxkenue mno Qopmysne oaHOI
nepeMeHHoN 4epe3 apyrue. (O3HAaKOMIIEHHE C  ONPEACICHHUEM
¢GbyHKIIMH, POPMYITHPOBAHUE €TO.
Haxoxxnenue oGnactu onpeaenaeHus U 00J1acTi 3HaYeHUH QyHKIUH
CpoiicTBa O3HakomiieHHe ¢ TpuMepamMH (YHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
pyHkumnu. peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCIHILINH.
I'padpunueckas O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIECHUSMH HEKOTOPBIX
HHTEpIperanus. CBOMCTB JIMHEMHOM W KBaJpaTUYHOW (YHKIUM, NpoBeAeHHE
IIpumepsl UCCIIeIOBAaHMsI JIMHEHHON, KYCOYHO-JIMHEHHOHN, ApOoOHO-IHHEHHON u
(pyHKIHOHATBHBIX KBaJpaTU4HON (YyHKIMH, nocTtpoeHue ux rpaduxos. [loctpoenue u
3aBHCUMOCTEH B yreHue rpadukoB ¢pyHkuuit. MccnenoBanue GyHKIuM.
peajibHbIX CocraBnenne BUI0B (PYHKIMIA IO TaHHOMY YCJIOBHIO, pELIEHHE 3aja4
npoueccax u Ha DKCTPEMYM.
SIBJICHUAX Brinonnenue npeoOpa3oBanuii rpaduka GyHKuuu
OopatHble N3ydyenne mnousATUs o0OpaTHOM GYHKIMM, ONpeAeseHue BUIa U
pyHkumnu noctpoeHue rpapuka odpaTHOH (PYHKIMH, HaxXOXAeHUE ee 00aacTu

onpezeneHuss U obsacty 3HaueHui. [IpumeHeHre CBOICTB PyHKIMIA
IIPU UCCIIEI0BAHUY YPABHEHUM U PELLICHUH 33a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHSITUEM CIIOKHON (QYHKIIUU
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CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue
"
TPUTOHOMeETPHYeC
Kue QyHKIUU.
OopatHble
TPUTOHOMETpHUYEC
KHe PyHKIUH

Brruncnienue 3HaueHni GyHKIMN IO 3HAYEHUIO apTyMEHTa.
OmnpeneneHue MoJIOKEHUs] TOUKU Ha rpauke 1o ee KOOpAWHATaM U
Hao000pOT.

Hcnonws3oBanre CcBOWCTB (YHKIMH 11  CPaBHCHHS 3HAYCHHUI
CTerneHel u orapudmos.

[TocTpoeHue rpaMKOB CTENEHHBIX U JOrapUPMHUUECKUX (PYHKIIHH.
Pemenne mokasaTtenbHbIX M JIOTapU(MHUYECKUX YpPaBHEHUH U
HEpPaBEHCTB 110 U3BECTHBIM AJIFOPUTMAaM.

O3HakoMJICHHE C TIOHSATHEM HENPEPBHIBHOW MEPHUOIMUECKON (PYHKIIUH,
(GbopMyIMpOBaHUE CBOWCTB CHHYCa M KOCHHYCA, ITOCTPOEHHE WX
rpaduKoB.

O3HakomJieHHME C IIOHATHEM TapMOHUYECKUX KojeOaHui U
IIpUMEpaMu FapMOHUYECKUX KOJIEOaHUM 1Ji ONMCAaHUs IMPOLIECCOB B
(dbu3uKe U Ipyrux o00IacTsIX 3HAHUSI.

O3HakoMJICHHE C TOHSTHEM Da3pBIBHON MEpHOAMYECKON (YHKIIMH,
(GopMyIMpOBaHUE CBOWCTB TaHN€HCAa M KOTAaHIEHCA, IOCTPOEHHE HX
rpaduKoB.

[IpumeHeHnue CBOHCTB  (QyHKIMI Ui  CpaBHEHMs  3HA4YEHUH
TPUTOHOMETPUYECKUX (QYHKUUH, pEleHus TPUTOHOMETPUYECKUX
YpaBHEHUH.

[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUI U
orpezesieHue 1Mo rpadukaM UX CBOUCTB.

Brinonnenue npeobpazoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTesILHOC
™

O3HakOMJIEHME C IOHATHEM  4YHMCJIOBOM  IIOCJIENOBATEIIBHOCTH,
criocobamu ee 3aJaHusl, BBIYUCICHUSIMHE €€ WICHOB.

O3HaKOMJIEHHE C IOHATHEM IIPEJENa IOCIEJ0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIUMCICHUEM CYyMMbl OECKOHEYHOT'O YUCIIOBOTO
psla Ha IpUMEpe BBIYMCICHHS CYMMbl OECKOHEYHO YObIBaroIei
F€OMETPUYECKON ITPOTPECCUH.

Pemenne 3amau Ha mnpuMeHeHHE (QOPMYIBI CyMMBbl OECKOHEYHO
yObIBaro1ell TeOMETPUUECKON TPOrPEeCcCUn

IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3yuenue n popmynupoBaHue ee MEXaHUUECKOTO U T€OMETPUUYECKOTO
CMBbICJIa, U3yYEHHE aJITOPUTMA BBIYMCICHUS TIPOM3BOAHON Ha pUMEpE
BBIYMCJICHHS MTHOBEHHOW CKOPOCTH U YIJIOBOrO KO3 GdUIIMeHTa
KacaTeJIbHON.

CocraBrieHne ypaBHEHUS KacaTeJIbHON B 00IIEM BU/IE.

YcBoenue npasui 1updepeHupoBaHmsl, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHBIX QYHKIMH, IpUMEHEHNE A1 AMPPEpEeHINPOBAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.

N3ydyenue TteopeM O CBSI3U CBOMCTB (DYHKUMH M TIPOU3BOJHOM,
(bopMyIHpOBKaA HX.

[IpoBeneHne ¢ TOMOIIBIO TPOW3BOJHON WCCICIOBAHUSA (DYHKIIHH,
3aJJaHHOH (popMyIOH.

VYcTaHoBNIEHHE CBSI3W CBOMCTB (DYHKIMHM W TPOU3BOAHONW IO UX
rpapukam.

[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a]1a4 Ha HAX0XKJICHHE
HauOOJIBIIIET0, HAMMEHBIIEro 3HAUYEHUS M Ha  HaXOXKICHUE
JKCTpeMyMa
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IlepBooGpa3nasn
U HHTerpall

O3HakoMJICHHE C TIOHATHEM HHTErpaia u nepBooOpa3Hoi.

N3yuenune npaBuia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleliOHua.

Pemenne 3amad Ha CBs3b NEPBOOOpPa3HOM W €€ MPOM3BOIHOM,
BBIUMCIICHUE NTEPBOOOPA3HOM ISl JaHHOH (PYHKITHH.

Pemenne 3agau Ha MpPUMEHEHHE WHTErpajia JUIsl BbIUYMCICHUS
($u3NYEeCKUX BETUYMH U TUIOIIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBI
yYPaBHEHU
HepaBencrBa u
CHCTEeMBbI
HEPABEHCTB C
ABYMSI
nepeMeHHbIMU

O3HakOMJIEHME €  TNPOCTEHIIMMM  CBEJEHUSIMH O  KOpHSX
areOpandeckux ypaBHEHHH, MOHATUSAMH UCCIIEI0OBaHNUS YpPaBHEHUH U
CUCTEM ypaBHECHUH.

W3ydyeHne Teopun paBHOCHUIBHOCTH YPAaBHEHUN U €€ IPUMEHEHUS.
IloBrOpeHue 3anucu peleHus CTaHAApTHBIX YPaBHEHUMN, IIPUEMOB
npeoOpa3oBaHUsl ypaBHEHHUH JJIs1 CBEJEHMS K CTaHAApTHOMY
YPaBHEHUIO.

Pemenne panmoHanbHbIX, NPPALMOHAIBHBIX, I0KA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUMN, U CUCTEM.

Hcnonb3oBanue CcBOMCTB M TpagukoB (GYHKUMH Uil peIIeHUs
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemienue ypaBHeHUH ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3iioKeHUs Ha
MHOXUTEIM, BBEICHMS  HOBBIX  HEHU3BECTHBIX, IIOJICTAHOBKH,
rpauIecKoro MeTo/1a).

Pemenue cucreM ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakomJIeHME C OOLIMMM BONPOCAMHU pEIIEHUS HEPABEHCTB MU
WCIIOJb30BAaHUE CBOWCTB M TpapuKoB (GYHKIMH TPH PEIICHUU
HEPABEHCTB.

PemreHne HEpaBEeHCTB M CHCTEM HEPABEHCTB C IMPUMEHEHHEM
pa3IUYHbIX CLIOCOOOB.

[IpumeHenue MaTEMaTUYECKHUX METO/I0B JUTS peuieHus
coJiepKaTeNbHbIX 3a7lad U3 Pa3IUYHBIX 00JIacTel HAyKHU U MPAKTUKU.
HNHTepnpeTupoBaHue pe3yiabTaTOB C Y4ETOM PEaIbHbIX OIPaHUYECHHMN.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHoBHBIE
NOHATHS
KOMOUHATOPUKH

N3ydyenune npaBuia KOMOWHATOPUKU U MPUMEHEHHE IPU PELICHUH
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a/a4 METOAOM Iiepebopa U MO MpPaBUITY
YMHOXCHHSL.

O3HakOMJIEHHE C TIOHATUSMU KOMOMHATOPHKHU: pa3MELICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (POpMYJIaMHU JJIsl UX BBIYUCICHHUS.
OObscHeHnEe U pUMEHEHHE (OpMYJ Ui BBIYUCIECHUS pa3MELICHUH,
NIEPECTAaHOBOK M COUYETAHUI NPU PELIEHUH 3a/a4.

Oznakomienue ¢ 6uHoMoMm HeroToHa u Tpeyronpaukom [ackans.
Pemenne npakTUUecKux 3a1ad ¢ UCIOJBb30BAHUEM MOHSATUN U MPABUIT
KOMOMHATOPUKHU

DJIeMEeHTBI TeOPUH
BEPOATHOCTEH

N3yueHne KIacCMYECKOTO ONpPENENCHUs BEPOSTHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMoTpenune npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITHI
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IIpencrasienue O3HakoMJIeHHME C TMPEJACTABICHUEM UHCIOBBIX JAHHBIX U HX
AAHHBIX XapaKTePUCTUKAMU.
(Tabau1bI, Pemenne npakTudeckux 3aga4 Ha 00pabOTKY YUCIIOBBIX JaHHBIX,
AHATrpPaMMBbl, BBIYHCIICHUE UX XAPAKTEPUCTUK
rpadpuxn)

I'EOMETPUSA
IIpsimbie n @opMynHpoBKa U NPUBEACHUE JOKA3aTEIbCTB IIPU3HAKOB B3aMHOIO
IJIOCKOCTH pacIoyoKEHUs TPSAMBIX U IUIOCKOCTEN. Pacno3HaBaHue Ha yepTexax

B MPOCTPAHCTBE

U MOZEIIAX Pa3jM4YHBIX CIy4acB B3aMMHOIO PACIOJIOKEHHS IPSAMBIX U
IIJIOCKOCTEM, Apr'yMEHTUPOBAHUE CBOUX CYKICHUN.

@opMyIMpOBaHUE  ONPENEICHHMM,  IPU3HAKOB U CBOWCTB
NapaJuIeIbHbIX U INEPHEHAUKYJSAPHBIX INIOCKOCTEH, IBYIPAHHBIX W
JIMHEHHBIX YIJI0B. BBINOIHEHNE OCTPOCHUS YIVIOB MEKIY IPSAMbBIMU,
OpsIMOM M IIOCKOCTBIO, MEXAY IUIOCKOCTSMM II0 OINHUCAHUI0 U
pacro3HaBaHUE UX HA MOJEIAX.

[IppuMeHeHHEe NPU3HAKOB M CBOWCTB PACIOJIOKEHHS MPSAMBIX U
IJIOCKOCTEN MU PELICHUH 3a/1a4.

N300pakeHne Ha pUCYHKAX W KOHCTPYHPOBAHHE Ha MOJEIAX
NEPHEHIUKYJIAPOB M HAKIOHHBIX K  IUIOCKOCTH,  IpPSMBIX,
MapaJuICIbHbIX IIJIOCKOCTEM, YIIIOB MEXAY IPSIMOM M IJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUS.

Pemrenne 3agad  Ha  BBIYMCIEHHME TE€OMETPUYECKHX  BEIUYMH.
OnuceiBaHHE PACCTOSIHUA OT TOYKM JO IUIOCKOCTH, OT HPSIMOH 10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMHUCS
HPSIMBIMH, MEKIY IPOU3BOJIBHBIMHU (PUTypaMu B IPOCTPAHCTBE.
@OpMyIMPOBAHHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUSIX
(TeopeM cylecTBOBaHUS, CBOICTBA).

N300paxkeHne Ha YepTerkax M MOJEISAX PACCTOSHUS U OOOCHOBAHHE
CBOMX cyxJeHud. OmnpeneneHne M BBIYMCIECHHUE pPAcCTOSHUN B
npoctpanctBe. [lpumenenne Gopmyn M TeOpeM IUTaHUMETPUM IS
peuieHus 3a1ay.

O3HakOMJIEHHE C MOHSATHEM MapaJJIENIbHOIO MPOEKTUPOBAHUS U €rO
ceorictBaMu. POPMYIMPOBAHUE TEOPEMBI O IIIOLIAAU OPTOTOHAIBHOU
MIPOEKIINNA MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu A1 000CHOBAHUS TOCTPOSHUHN U BBIYUCIICHUH.
ApryMEHTHPOBAaHHE CBOUX CYXKJIECHHH O B3aMMHOM DPaclOJIOKEHUHU
IIPOCTPAHCTBEHHBIX (PUTYp
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MHOrorpaHHUKHU

Onucanve M XapakTEpUCTUKA pa3IMYHBIX BHJIOB MHOTOTPAaHHMKOB,
MIEPEUNCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHe MHOTOTPAHHUKOB M BBIIOJHEHUE TIOCTPOCHUS Ha
N300paKeHUSX U MOJIEIISIX MHOIOI'PAHHHUKOB.

Beluncienue JMHEMHBIX JIEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOHUrypauusx, apryMEHTUPOBAHHE CBOMX CYKICHHM.
XapakTepucTuka 51 n300pakeHue CEYCHMUH, pa3BepTKU
MHOT'OTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH ITOBEPXHOCTEH.
[loctpoenne mpocTeHMX CceYeHUl KyOa, TNPU3MBIL, THPAMHIBL
[IpumeHeHue (pakToB U CBEICHUH U3 IIITAHUMETPHH.

O3HakoMJIeHME €  BHJAMM  CHUMMETPUHL B  INIPOCTPAHCTBE,
(dbopMynMpoBaHUE OIpeleNeHul U CBOMCTB.  XapakTepuCTHKa
CUMMETpPHUU TEJl BPALlEHNUs U MHOTOTPaHHUKOB. IIpuMeHeHne cBONCTB
CUMMETPUU NIpU pelleHuu 3afad. Vcrosb3oBaHHE NMPUOOPETEHHBIX
3HaHUM I MCCIENOBAaHUS U MOJCIMPOBAHUS HECIOXKHBIX 3a]ad.
N300paxeHre OCHOBHBIX MHOI'OI'PAaHHMKOB U BBINOJIHEHUE PUCYHKOB
II0 YCJIOBUSM 33]1a4.

Tenau
NMOBEPXHOCTH
BpallleHUus

O3HakomJieHHE C BUAaMHU T BpalleHUs, (HOPMYIHPOBAHUE HX
ONpeCIICHUN U CBOMCTB.

®opMyIMpOBaHUE TEOPEM O CEUYEHUH Il1apa IJIOCKOCTBIO U IJIOCKOCTH,
KacaTeJlbHOMU K cdepe.

XapakTepucTuka W H300pakeHHWE TeJl BpallleHUs, UX pa3BEPTKH,
CEUEeHHUS.

Pemenune 3agau Ha [OCTPOCHHE CEUYEHMH, BBIYMCIECHUE JJIUH,
paccrossHUM, yrioB, Iomaned. IlpoBeneHue  oKa3zaTeNbHBIX
pacCyXJI€HHUI NpU PEIICHUH 3a1a4.

[IpuMeHeHHe CBOICTB CHUMMETPUM IpPU pEIIEHUM 33Jad Ha Teja
BpallleHHs, KOMOMHAIINIO TEJ.

N300pakeHre OCHOBHBIX KPYIJIBIX T€J1 U BBINOJHEHHE PUCYHKA IO
YCIIOBHIO 33]1a4u

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C OHSTUSMH IUIOLIaNU U 00beMa, aKCHOMaMU

U CBOMCTBAaMH.

Pemenune 3amay Ha BBIYMCICHHE IUIOMAAECH IJIOCKUX (GUTYp C
IPUMEHEHHEM  COOTBETCTBYOLMX  (GopMyn ©  (pakroB U3
IJIAHUMETPHH.

W3yuenne TeopeM O BBIUMCIEHUH OOBEMOB IMPOCTPAHCTBEHHBIX TEl,
pelieHre 3a1a4 Ha IpUMeHeHne GopMyJl BEIUMCIEHHS] 00bEMOB.
W3yuenne ¢Gopmyn JUisi BBIUMCIEHHMS IUIOMIAJeH MOBEpXHOCTEH
MHOTI'OTPaHHUKOB U TEJ BPALLECHHUS.

O3HakOMJIEHME C METOAOM BBIYMCIEHUS IUIOIIAJU I1OBEPXHOCTH
chepsl.

Pemrenne 3ama4 HA  BBIYMCIEHHE  IUIOLIANEH  IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI
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Koopaunars! u
BEKTOPBI

O3HaKOMJIEHHE C TIOHATUEM BeKTOpa. M3ydeHue 1ekapToBOW CHCTEMBI
KOOpJAUHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE T10 3aJaHHBIM KOOPAWHATaM
TOYEK U IUIOCKOCTEH, HAXOKAECHUE KOOPAUHAT TOYEK.

HaxoxneHue  ypaBHEHMIl  OKpYXHOCTH, c(epbl, IUIOCKOCTH.
Brruucnenue paccTossHUN MEXKy TOYKAMH.

W3ydeHune CBOWCTB BEKTOPHBIX BEIWYMH, IPAaBUJI Pa3IOKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPAaBWJI HAXOXKICHUS
KOOpJAWHAT BEKTOPA B IIPOCTPAHCTBE, MIPaBUJI ACUCTBUM C BEKTOpaMH,
3aIaHHBIMUA KOOPJIMHATAMH.

IIpumeHeHne TeoOpuy NpHU PEIIECHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3yueHne CKaIApHOTO IIPOU3BEIEHUS  BEKTOPOB, BEKTOPHOI'O
YPaBHEHUs NPSMOM U INIOCKOCTH. IIprMeHenue Teopun npu peneHuu
3a/1a4 Ha JIEUCTBUSA C BEKTOpAaMHU, KOOPAUHATHBIM METOJI, IPUMEHEHHE
BEKTOPOB JUIsl BBIYMCIICHUS BEJIMUUH YIJIOB U PACCTOSHUMN.
Os3HakomiieHHE C JIOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIIOJIOKECHUH MPSAMBIX U IUIOCKOCTEN C MCIIOJIb30BAaHUEM
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8. YYHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEN ITIPOT'PAMMBbBI YUEBHOM JUCIHUILINHBI MATEMATHUKA

OcBoenue mnporpaMmbl y4eOHOH AUCHUIIMHBI MaremaTuka NpeAroyiaraeT Hajludue B
npodeccuoHanbHOM 00pa3oBaTeNbHON OpraHu3aluu, peau3yIouieil 00pa3oBaTeNbHYI0 IPOrpaMMy
cpenHero obmiero oopazoBanusi B npenenax ocsoeHus OITOIT CITIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, yueOHOro kaOuWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTb 00€CHEeUUTh O0YYaroIIMMCS
cBOOOIHBIN 1ocTyn B IHTEpHET BO BpeMsi y4eOHOT0 3aHATHS U MIEPHOJ] BHEYYEOHOM NesITETbHOCTH.

[Tomemenue kaOuHeTa yaoBieTBopsieT TpeOoBaHusAM CaHUTAPHO-3MUIEMHOIOTHYECKIX
npaBua u HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHameHO TUIOBBIM 00OpYJOBAaHUEM,
yKa3aHHBIM B HACTOSIIIUX TPEOOBaHUSAX, B TOM YHCIIEe CIELMATU3UPOBAHHON y4eOHOIl MeOenbio U
cpeactBaMu OOy4YeHHsI, JTOCTATOYHBIMH JIJIsl BBITMIOJIHEHUS TpPeOOBAaHMM K YPOBHIO IOJTOTOBKU
CTYJICHTOB

B xabunere nmeercs MylbTUMEIUNHHOE 00OPYAOBAaHHE, MOCPEACTBOM KOTOPOTO YYACTHHUKH
00pa3oBaTeNpHOr0 Mpolecca MOTYT MPOCMaTpUBAaTh BHU3yaldbHYIO HH(OpPMALMIO 1O MaTeMaTHKe,
CO3J1aBaTh MPE3CHTAIIUH, BUACOMATEPHAIIBI, UHBIE JOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO U MaTepUATbHO-TEXHUYECKOTO0 00ECIeYeHHs MPOrpaMMBbl
y4eOHOM TUCITUTUIMHBI MaTeMaTHKa BXOSAT:

. MHOTO(YHKITMOHAJIBHBIA KOMIUIEKC MPEINo/1aBaTes;

. HarJsIIHBIe TTOCOOUsT (KOMIUIEKThI Y4eOHBIX TaOJMII, TJIaKaTOB, MOPTPETOB BBIAAOIIUXCS
YUEHBIX-MaTEeMaTHUKOB U Jp.);

. MH()OPMAIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

. SKpPaHHO-3BYKOBBIE TOCOOUS;

. KOMIUICKT TEXHHYECKOH ITOKYMCHTAIIMHM, B TOM YHCJIE IaclopTa Ha CpelcTBa OOydYeHUs,
MHCTPYKLHUHU MO UX MCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

. OnOIMOTEeYHBIN (HOH]I.

B Oubnuoteunsiii QoHI BXOAAT y4yeOHHMKH, y4yeOHO-MeTomumueckue KomruieKTol (YMK),
o0ecrieunBaOIINe OCBOCHHE Y4YeOHOW TUCHUIUIMHBI MaTemMaThka pPEKOMEHIOBAHHBIC —WJIU
JIOTYIIEHHbIE JJIsSi HWCIIOJNIb30BaHHUS B MPO(ECCHOHANBHBIX 00pa30BaTEeNbHBIX OPTaHU3AIUSAX,
pean3yIonMX 00pa3oBaTeIbHYI0 IPOrPaMMy CPETHEro 00IIero 00pa3oBaHUs B MpejIeiiaX OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00IIETO 0OPa30BaHHUS.

bubnuoreunsiii (oHA TOMOJHEH CIPaBOYHUKAMHU, HAyYHOW, HAYYHO-TIOMYJIAPHOM M Jpyroit
JTUTEPATypOH 1O MaTeMaTHKe.

B niporiecce ocBoeHust mporpaMMbl y9eOHOUW AUCIHUILTNHBI MaTeMaTHKa CTYICHTHI MOJIy9aloT
BO3MOXXHOCTh JIOCTYNa K JJICKTPOHHBIM YUeOHBIM MaTepHaliaM IO MaTeMaTHhKe, MUMEIOIIUMCS B
CBOOOJHOM JOCTyIe B ceTH MHTEepHET (3JICKTPOHHBIM KHHTAM, MPAKTUKyMaM, TeCTaM, MaTepruaiaMm
EI'D u np.).
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