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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma o6meo0pazoBaTeabHOr0 y4eOHOro mpeamera MaTemaTuka NpeiHa3HavYeHa
Ul W3Y4YeHHMs] MaTeMaTHKU B mpodeccnoHanbHBIX oOpa3oBaTenbHbIXx opranuzanusx CIIO,
peanu3yommx o0pa3zoBaTeNbHYI0 IPOrpaMMy CpeaHero odmiero oOpa3oBaHus B MpeesiaX OCBOCHUS
OCHOBHOM npodeccuoHanbHou oopazoBatenbHOM mporpamMmbl CI1O (OITOIT CITO) Ha 6a3e 0CHOBHOTO
ob1miero oOpa3oBaHus MpH MOATOTOBKE CHEIMAIMCTOB CpeaHero 3BeHa. [Iporpamma paspaborana Ha
ocHoBe TpeboBannii DPI'OC cpemnero ooOmero oOpa3oBaHHs, TPEABIBIAEMBIX K CTPYKTYpE,
COZICP)KAHUIO W pe3ysibTaTaM OCBOEHHUS y4eOHOro mnpeamera MareMaTHKa, B COOTBETCTBHH C
PEKOMEHIALMAMU 110 OPTaHU3alUU MOJYYSHHs CpeIHero o0Iero oopa3oBaHus B Mpejesiax OCBOCHUS
00pa30BaTeNbHBIX IPOTPAMM CPETHETO MPOPECCHOHATHFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOT'O OOIIETO
o0pa3oBaHUs ¢ y4eTOM TpeOoBaHMi (erepalbHbIX FOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U
moJydaeMoi mpodeccuu WM CIenUuatbHOCTH CpPeIHero MpodecCHoHaIbHOro oOpa3oBaHus (TUCHMO
JlenapramMeHTa TOCYAapCTBEHHOW TOJUTHKA B cdepe NOATroTOBKHM padouux kampo u JIIO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copep:xanue nmporpaMMbl MareMaTuka HalIPaBJIEHO HA JOCTUKEHHE CISIYIOIINX [EJIeH:

* obecrieueHue CPOPMUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX, KYJbTYPHBIX U HUCTOPHYCCKHX
(hakToOpax CTaHOBJICHHSI MaTEMaTHKU;

. obecrieueHne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO M MaTeMaTHYeCKOTO
MBIIUICHUS

* oOeccrieueHne CcHOPMUPOBAHHOCTH YMEHHUW TPHMEHSTH IIOJYYCHHBIC 3HAHHS TPU PEHICHUH
pa3IMYHbIX 33]1aY;

+ obecrieueHne CPOPMHUPOBAHHOCTH TPEACTABICHUN O MaTEeMAaTUKE KAaK YacTH OOIIeYeIOBEUECKOi
KYJIbTYpPbI, YHUBEPCAILHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH U M3y4aTh peaibHbIe MPOLIECCHI
U SIBJICHUSL.

B pabouyio mporpaMMmy BKJIIOYEHO COJEp)KaHUE, HaIllpaBIeHHOE Ha (hOPMHpPOBAHHUE y CTYIACHTOB
KOMIIETCHITUH, HeO0OX0AUMEBIX I kKadecTBeHHOTO ocBoecHMUA OIIOII CIIO Ha 6a3e 0CHOBHOrO 00IIEro
0o0pa30BaHMs C MOIYYCHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMBbl TOJATOTOBKU CIEIIUATHCTOB
cpennero 38ena (I[1ITKPC, TITICC3).

B paboueii mporpamMmmMe yueOHOro mpenMera MartemaTuka MPEACTaBICHO COJEp)KaHHE y4eOHOro
MaTepuaiia, IIOCIeOBATENbHOCTh €ro H3Y4YCHHs, paclpeleslieHue y4eOHBIX 4YacoB, BHUJIBI
CaMOCTOSITENIFHBIX PaboT, TeMaTuka pedeparoB (IOKIATOB), WHANBUAYAIbHBIX MPOEKTOB C y4ETOM
CHEeIM(PUKNA TMPOTPaMM TOJATOTOBKH KBATU(UIIUPOBAHHBIX pPa00YMX, CIYXKAIIUX, CICIHATHUCTOB
CpeIHETO0 3B€Ha, 0CBanBaeMOM MpodeCCHH UK CIIeIMaTbHOCTH.



2. OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
MaremaTuka

Marematuka sBisercss  (pyHIaMEHTadbHBIM  O0IIeo0pa3oBaTeIbHBIM  MPEAMETOM  CO
CIIO)KMBIIMMCSl YCTOMUYMBBIM COAEp)KaHHEM U OOIMMMHU TpeOOBaHUSMH K TOATOTOBKE CTYICHTOB.
OO61ue 1eny u3ydeHus MaTeMaTUKU TPAIUIIMOHHO PEaIU3yI0TCS B YEThIPEX HAIPaBICHUSX:

1) obmiee npepcraBneHue 00 HACSIX M METO/IaX MAaTEMAaTHKH,

2) UHTEIJIEKTYyallbHOE Pa3BUTHE;

3) oBnaseHre HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSIMHU U YMEHUSIMH;
4) BoCIIUTATEIbHOE BO3ICHCTBHE.

[Tpodununzanus meneit MaTeMaTH4eckoro 00pa3oBaHMs OTPaXKaeTCs Ha BBIOOPE MPHOPUTETOB B
OpraHu3aiuu y4eOHON NesATeNbHOCTH CTYIEHTOB. JlJii TEeXHUYECKOIro, COIUAIbHO-DPKOHOMUYECKOTO
npoduneit mpodeccCuoHaTBLHOTO 00pa30BaHUS BBHIOOP IEJIEH CMEMIaeTcs B IParMaTHYeCKOM
HaIpaBJIEHUH, MPEAYCMATPUBAIOIIEM YCWICHHE M PAaCIIMpEHHE MPUKIATHOTO XapakTepa H3Y4eHUS
MaTeMaTHKH, MPEUMYIIECTBEHHOW OpPUEHTAMM Ha aJrOPUTMHUYECKUI CTHIIb I103HABATEIbHON
nesTenbHOCTH. JlJIs TyMaHUTapHOTO U E€CTECTBEHHO-HAY4YHOro mpoduieil mnpodeccrHoHaibHOro
oOpa3zoBaHus OoJyiee XapaKTEPHBIM SIBIISIETCS YCHIJIEHHE OOMIEKYIbTYPHOH COCTaBISIOMICH y4eOHOTO
IpeIMeTa ¢ OpHeHTallMel Ha BU3yalbHO-00pa3HbIi U TOTUYECKHUM CTHIN yueOHOM paboThl. M3yuenue
MaTeMaTHKH Kak mpoduiabHON 001meo0pa3oBaTeNbHOW Yy4eOHOTO MpeaMeTa, yYUTHIBAIOMICH
cnenuduky ocBauBaeMbix cryneHtamu npodeccuii CI10 unu cneunansuoctu CIIO, obecneunBaercs:

*  BBIOOPOM PA3JIMYHBIX MOJXO/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

* (QopmMupoBaHHEM CHUCTeMbl y4eOHBIX 3afaHuii, obOecrneuuBaomux 3(pdexTHBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTaHOBOK;

* o0oraiieHueM CIeKTpa CTUje yueOHOM 1eATelbHOCTH 3a CYET COTrNIACOBAHUS C BEAYIIMMHU
JeSITeTbHOCTHBIMH XapaKTePUCTUKAMU BRIOPAHHOW CIEIUATbHOCTH.

[IpodunpHas cocraBistonias OTpaXkaeTcs B TPEOOBAHUSIX K MOJATOTOBKE CTYJEHTOB B YACTH:

* 0011e CHCTEMBI 3HAHUI: COAEPIKATEIbHBIC TPUMEPHI HCIIOJIb30BAaHM MAaTEMATUIECKUX UICH
Y METOJIOB B MPO(ECCUOHANBHOM 1eATeIbHOCTH;

* YMEHUH: pa3Inyuue B ypOBHE TPEOOBAHUH K CIOKHOCTH MTPUMEHSIEMBIX aITOPUTMOB;

* IPaKTUYECKOTO HCIOJIb30BaHUS NPUOOPETEHHBIX 3HAHMM M YMEHUH: WHAMBUIYaTbHOTO
y4eOHOTO OIbITa B TOCTPOSCHHH MAaTEMAaTHYECKHUX MOJIEJCH, BBITIOJHEHUH WCCIIEA0BATEILCKUX
IIPOEKTOB.

Takum  oOpa3om, peanm3amus COACPKaHUS y4eOHOTO TpeIMeTa OpHUEHTHpPYeT Ha
MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOW paboThl, 3aBUCAIIMX OT HPOQPHIL
npoeCCHOHATTFHOTO ~ 00pa3oBaHWs, IOJNyYEHHs]  ONbITa  HCIOJNB30BAaHHMS  MAaTeMaTHKH B
COJIepKATENbHBIX M TMPO(ECCHOHAIBHO 3HAYMMBIX CHUTYallMsX IO CpaBHEHHIO C (OpMalbHO-
YPOBHEBBIMH DPE3YJIbTaTUBHBIMH XapakTepucTukamMu oOyueHus. ConepkaHue y4eOHOTO IpenMeTa
pa3paboTaHO B COOTBETCTBUH C OCHOBHBIMHM COJIEPKATEIbHBIMU JTMHUSAMU O0yUEeHUs MaTeMaTHKe:

* ancedpauyeckas JUHUA, BKIIOYAIOIIAs CHCTEMATHU3ALMIO CBEICHUH O YHCIaX; WU3ydeHHE
HOBBIX M 0000IleHHe paHee M3Y4YeHHBIX omepanuil (BO3BEAECHUE B CTENEHb, W3BICUEHUE KOPHS,
norapupMUpPOBaHUE, CUHYC, KOCHHYC, TaHTE€HC, KOTAHICHC M OOpaTHBIE K HHUM); M3y4eHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHUH U (QOPMYJ; COBEPIICHCTBOBAHME MPAKTUYECKHX HABBIKOB H
BBIUUCIIUTENIFHOW KYJIBTYPHI, pACIIUPEHHUE W COBEPIICHCTBOBAHHE alreOpamdyecKoro armmapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro NPUMEHEHHE K pELICHHI0O MaTeMaTHYeCKHX |
MIPUKIIAIHBIX 33/1a4;

* meopemuKo-)yHKYUOHANIbHAA JUHUA, BKIIOYAIONIAS CHUCTEMATH3AIMI0 U pacIIUpeHue
CBeNEHUI O (YHKIHAX, COBEPIICHCTBOBaHWE TrpaUUecKMX yMEHWH; 3HAKOMCTBO C OCHOBHBIMH
UAeIMH W METOJAaMU MaTeMaTHYeCKOro aHaiau3a B O00beMe, TO03BOJIIONIEM HCCIEI0BAThH
JJIEMEHTapHble (YHKIWKA W pemarbh MPOCTeHIINe TeoMeTpudeckne, (U3WYeCKHe | Jpyrue
MIPUKJIaIHBIE 3a/1a4H;

* JIUHUA YPAGHEHUU U HepAgeHcme, OCHOBaHHAs HAa TIOCTPOCHWHW U HCCIICAOBAHUH
MaTeMaTHYeCKUX MoJelnell, mepecekaromascs ¢ anreOpanyeckodl W TeOpeTHKO-()YHKIIMOHAIBHON
JUHUSAMHA ®  BKJIIOYAIONIas pPa3BUTHE W COBEPIICHCTBOBAHHME TEXHHUKH  alreOpamdecKux
npeoOpa3oBaHuil Uil pelIeHHUs YpaBHEHHM, HEpPaBEHCTB U cHUCTeM; (HOpMUPOBAaHHE CIIOCOOHOCTH



CTPOUTHL U HUCCIICOAOBATH HpOCTGfIHIHG MAaTCMaTUYICCKHUC MOJCINU MpU PCIICHHUU IMPUKIAIHBIX 3a/a4,
3a7a4 U3 CMEXHBIX U CIICHUAIBHBIX TIPEJIMETOB;

¢ ceomempuuecKas JquHUA, BKIKOYAOMAA HArJIAAHBIC NPCACTABJICHUA O MPOCTPAHCTBCHHBIX
¢durypax U M3y4eHHE WX CBOWCTB, (JOPMHPOBAHHME W PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpAXKEHUS,
pa3BUTHE CIOCOOOB TE€OMETPUYECKHX H3MEPEHUU, KOOPIMHATHOTO M BEKTOPHOTO METOOB IS
peIIeHHs] MATEMAaTUYECKUX U IPUKIIAIHBIX 32134,

* cmoxacmuueckas JUHUA, OCHOBaHHAs Ha pa3BUTUH KOMOWHATOPHBIX YMCHHIA,
MPEJCTaBICHUI O BEPOSTHOCTHO-CTATUCTHYECKIX 3aKOHOMEPHOCTSIX OKPY)KAIOIIETr0 MUpA.

3. MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIV/IAHE

YyeOnass mnpeameroBa MaremaThka SBISCTCS YYEOHBIM —MPEAMETOM  00sI3aTEIBHON
npeameTHou obactu «Matematukay @I'OC cpennero obmero odpa3zoBanus. B npodeccnoHanbHBIX
00pa3oBaTEeNbHBIX OPraHU3ALMAX, PEATH3YIOUIMX O00pa30BaTEIbHYIO MPOrPaMMy CpEIHEro OOIIero
obpazoBanus B npenenax ocBoeHus: OITOIT CIIO na 6aze ocHOBHOTO 001Iero oOpa3oBaHusi, yacOHas
npeaMeTroBa MaremaTuka n3ydaercst B o0meoOpasoBaTensHoM 1ukie yueonoro miana OITOIT CITO
Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHus ¢ MOJydeHHEeM cpenHero odmiero oopasosanus (IITICC3). B
yaeOnpix Toranax [I[ICC3 yueOHas mpenmeroBa Maremarhka BXOJUT B COCTaB  OOIIUX
o011eo0pa3oBaTelbHbIX Y4eOHBIX MPEIMETOB, (POPMHPYEMBIX U3 OO0S3aTENbHBIX 7 MPEAMETHBIX
obmacreii ®I'OC cpemnero obmero obpazoBanwms, M cnenuanbHocTeld CIIO cooTBeTCTBYIOMIETO
npoduist npodeccuoHaIbHOTO 00pa30BaHMS.

4. PE3YJIBTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

OcBoenue coxaepxaHusi ydeOHoro mnpenMera Martematuka oOecneunBaeT JOCTHUIKEHHE
CTYICHTAMH CJIEIYIOLIMNX PE3YIbTaTOB:

* IUYHOCMHDBIX:

— c(opMUPOBAaHHOCTh NPEACTABICHUNH O MaTeMaTHKE KaK YHUBEPCAJIBbHOM S3bIKE HayKH,
CPEICTBE MOJECIMPOBAHMS SIBJICHUN U IIPOLIECCOB, UAEAX U METOJAX MATEMAaTHKH;

— IIOHMMaHHE€ 3HAYMMOCTM MaTeMaTHMKH NI  HAay4HO-TEXHHYECKOIO  IIporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOILICUeIOBEYECKON KyJIbTYpHl uepes
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MaTEMAaTUKH, IBOJIOLIMEN MAaTEMaTUUECKUX UIEH;

— pa3BUTHE JIOTMUECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aJTOPUTMHUECKON
KYJIBTYpbl, KpUTUYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM i Oyaymied npodeccruoHaIbHON
NEeSITeIbHOCTH, JUIs IPOJOJKEHUsI 00pa30BaHus U caMo00pa30BaHMs;

— OBJIaJIeHHME MaTeMaTHUYeCKMMM 3HAaHHUAMU U YMEHUSAMH, HEOOXOJMMBIMU B TOBCEIHEBHON
KU3HU, JJI OCBOEHHUS CMEXHBIX €CTeCTBEHHO - HAay4dHbIX [pPEJIMETOB U  IPEIMETOB
po¢eCCHOHATIBHOTO IMKJIIA, /Ul TOJIy4eHUs: 00pa3oBaHUs B 00JACTsX, HE TPeOYIOMUX yriIyOJeHHOH
MaTeMaTH4eCKON MOArOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCJIE €aMOOOpa3oBaHHIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEPhIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO
YCIEIIHOM MpoecCHOHATBEHON M 00IIECTBEHHON AEATEIbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTb K CAMOCTOATEIbHOW TBOPYECKOM U OTBETCTBEHHOM
NESTENIHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYIHHYECTBY CO CBEpCTHHKaMU B
o0pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENIBCKOM, POEKTHONW U IPYTUX BUAAX
NEeATEIbHOCTH;

— OTHOIIEHHE K MPO(EeCCHOHAIBHOW NEATENbHOCTH KaK BO3MOYKHOCTH y4acTHs B pEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

* MemanpeomMemmulx:

— YMEHHE CAMOCTOSITEIBHO ONPENENATh UENH JEATEIbHOCTH W COCTABIIATH IIJIAHBI
JESATEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI IS JOCTHKEHHSI IIOCTABIICHHBIX LIEJIEH U PeaIN3alliH IIJIaHOB
NesITeIbHOCTH; BEIOUPATH YCIEIIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

— YyMEHHME MPOAYKTHMBHO OOLIAThCS M B3aUMOJIEHCTBOBaTH B IPOILIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTBIBATh IMO3UIMM JPYIHX YYAaCTHHKOB JEATEIILHOCTH, 3(PQPEKTUBHO pa3peuarb
KOH()JIUKTHI,



— BIaJCHUEC HaBbIKAMHU I[O3HABATEIbHON, Y4eOHO-UCCIIEIOBATEILCKOM W  MPOCKTHOMN
NeSATEILHOCTH, HaBBIKAMHU DPA3pEIICHHs MPOOJIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOKUCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3JIMYHBIX METOI0B IIO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEJIPHOW WH(POPMAIMOHHO-TIO3HABATEILHON
NEeSATENbHOCTH, BKJIIOYAash yMEHHUE OPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HWHQPOpPMAIIH,
KPUTHUYECKH OIIEHWBATh W HMHTEPIPETUPOBATH HMHQPOPMALMIO, TOJy4aeMyl U3 pa3IudHBIX
HCTOYHHKOB;

— BJIQJICHUE A3BIKOBBIMHM CPEJACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOUKY
3pEHUS, UCTIOJIb30BATh A/ICKBATHBIE SI3BIKOBBIE CPEACTBA;

— BJIaJICHWE HaBBIKAMH TI03HABATEILHON PEeQIICKCUU KaK OCO3HAHHS COBEPINAEMBIX JIEHCTBHM
YU MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMI, I'PAHUL] CBOErO 3HAHUS U HE3HAHWS,
HOBBIX ITO3HABATENIbHBIX 3a/1a4 U CPEJICTB JJI UX IOCTHUKECHHUS;

— IEJICYCTPEMJICHHOCTh B MOWCKAX W MPUHSATUU PEIICHUN, COOOPa3UTEIBHOCTh U UHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIPHHUMATh KPAcOTy W TapMOHHIO
MHPA;

* npeOMemHuIX:

— c(hopMUPOBaHHOCTH MPEICTABICHUN O MATEMATHKE KaK YaCTU MUPOBOU KYJIbTYpbl U MECTE
MaTeMaTHUKH B COBPEMCHHOW ITMBMJIM3AIMK, CIIOCO0AX OINKMCAHHUS SIBJICHUHA pPEalbHOIO MHpa Ha
MaTEMaTHUECCKOM SI3BIKE;

— c(opMUPOBAaHHOCTh MPEJACTABICHUNA O MAaTEeMaTHYCCKUX TOHATHSIX KaK BaKHECHUIIHMX
MAaTEMaTUYECKUX MOJEIISIX, IMO3BOJISIIOIIMX ONHUCHIBATH M M3Yy4YaTh pPa3HbIE IPOLECCHl U SBJIECHUS;
MOHUMAaHNE BO3MOXKHOCTH aKCHOMATHUYECKOIO MOCTPOSHUSI MATEMAaTUYECKUX TEOPHIA;

— BJIQJICHUE METOJAaMH JIOKA3aTEJIbCTB W AJITOPUTMOB PEIICHUS, YMEHHE HX IPUMEHSATH,
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJCHUE CTAaHAAPTHBIMU I[pPUEMaMU PEUICHHUS PAlUOHAJIbHBIX W HWPPAUUOHAIBHBIX,
MOKA3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH W HEPABEHCTB, WX CHUCTEM;
HCIMOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JJI IOHUCKA IYTH PEUICHUS W
WJUTFOCTPALIMK PELIECHUs] YPAaBHEHUN U HEPABEHCTB;

— chopMHPOBAaHHOCTH TPEICTABICHUI 00 OCHOBHBIX MOHSTHSIX MAaTEMATHYECKOTO aHAIA3a W
WX CBOMCTBaX, BIQJCHHE YMEHUEM XapaKTepU30BaTh IMOBEACHHE (YHKIIMI, HCIOIb30BAHHE
MOJYYCHHBIX 3HAHUW 111 ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCHUMOCTEN;

— BJAQJEHHUE OCHOBHBIMU IOHATUAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
¢urypax, mX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHS PACIIO3HABATH TE€OMETPUUECKHUE
burypsl Ha UepTekax, MOJENAX M B pealbHOM MHUpE;, NPUMEHEHHE H3yYECHHBIX CBOWCTB
reoMeTpuueckux (uryp u Gopmys s pPelIeHHUs TeOMETPUUECKHX 3aJad M 3a7a4 ¢ MPaKTUYECKUM
COZECPIKAHUEM,;

— c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O TMpOIecCaX W SBICHUAX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX MOHATUAX JIEMEHTAPHOU
TEOPUH BEPOSITHOCTEH; YMEHHMH HAXOIWUTh U OIEHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITUN B
MPOCTEUIINX MPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEJINYMH;

— BJIAJICHUE HABBIKAMHM HCMOJIb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM IPU PEIICHUU
3ajJa4.

5. COAEP) KAHUE YUEBHOI'O IPEJIMETA
BBeaenue.

MareMatrka B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHSIX M MPAKTHIECKOMN
nestenpHocTH. llemm © 3agauum W3ydeHHs MareMaTUKd Tpu ocBoeHuu mpodeccuit CIIO wu
cnenuanbpHocTei CIIO.

AJI'EBPA
Pa3Burne noHsAITHS 0 YHCIIE.

Ilenple m panuoHanbHble uucna. JleiicTButenbHbie 4ucna. [IpuOnmkeHHbIE BBIYMCICHUS.

KommnekcHble gncia.



KopHu, crenenu u jorapugmesi.

Kopuu u cremenn. KopHu HaTypanbHOW CTENEHM W3 4uciIa M WX cBoicTBa. CTemeHu c
palMoHaIbHBIMU IIOKA3aTelsIMM, HMX cBoMcTBAa. CTeneHW ¢ AEHCTBUTEIbHBIMU I10Ka3aTEIIsIMU.
CBoiicTBa CTENEHU C AEHCTBUTEILHELIM IIOKA3ATEIEM.

Jlorapugm. Jlorapudm uucma. OcHOBHOE JorapuMHUUECKOE TOXKIECTBO. JlecaTHUHBIC H
HaTypajibHble Jorapudmsl. [IpaBuia aeiictBuii ¢ torapudmamu. [lepexos K HOBOMY OCHOBaHHUIO.

IIpeodpa3zoBanue ajgredpamveckux BbIpaxkeHuid. IIpeoOpazoBaHue palMOHANBHBIX,
UppalMOHAJIbHBIX CTEIEHHBIX, TOKa3aTeIbHbIX U JIOTapU(PMUYECKUX BBIPAKEHUH.

IIpakTnyeckue 3aHATHSA. ApudmeTnyeckue ACUCTBUS HaAJ YHCIAMH, HAXOXICHUE
HNPUOIMKEHHBIX 3HAUCHUH BEJIMYMH U MOTPEIIHOCTEH BbIYUCIEHHUH (a0COIOTHON U OTHOCHTEIBHOIN),
CPaBHEHUE YHUCIIOBBIX BBIPAKECHMN. BpluncieHue M cpaBHEHHME KOpHEW. BrlnonHeHue pacdeTroB ¢
paaukainamMy. Pemenue wuppaimoHandbHbIX ypaBHeHMH. HaxokaeHue 3HaYeHUN CTENeHel ¢
panMoHambHBIMU TOKa3arensiMu. CpaBHeHHe cTeneHei. [IpeoOpa3oBaHus BhIpaKeHUH, COAEpKAIIUX
cTeneHu. Pemenne nokasarenpHbIX ypaBHeHUN. Pemenne npuknaaueix 3agad. Haxoxaenue 3HaueHun
norapudma 1o nNpou3BoJILHOMY OCHOBaHHMIO. [Iepexo/ OT 0JJHOro ocHOBaHUs K Apyromy. Beraucienue
U cpaBHeHue Jjorapu¢mos. JlorapudmMupoBaHue U NMOTEHUUPOBaHHUE BbIpakeHUH. [IpubOiamxeHHbIe
BBIUMCIICHUS U PELICHUS PUKIIAJIHBIX 3a/1a4. Pemenue norapupMudeckux ypaBHEHHH.

OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIC IOHATHSA

Panuannas Mepa yrna. BpamarensHoe nBuxkeHue. CHHYC, KOCMHYC, TAHT'€HC M KOTaHTE€HC
YHUCIa.

OcCHOBHBIC TPHTOHOMETPHYECKHUE TOXKIECTBA

®@opmynsl npuBeneHus. Popmyinsl cinoxeHus. Dopmynsl yaBoeHuss PopMyisl ITOJIOBUHHOTO
yria.

IIpeoOpa3oBanus NpocTeINX TPUTOHOMETPHYECKHMX BbIPaKeHU M

[TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEAECHUE U IIPOU3BEACHUS B
CyMMYy. BripaxkeHne TpUroHOMeTpUUYECKUX (PYHKIMH Yyepe3 TAHTE€HC MOJIOBUHHOTO apryMEHTAa.

Tpuronomerpuyeckne ypaBHeHUsI 1 HEPaBEHCTBA

IIpocreiimine  TPUrOHOMETpUYECKHE  ypaBHEHMs. IIpocreiminme  TPUTOHOMETPUYECKHE
HEPAaBEHCTBA.

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

IIpakTnyeckune 3aHATHA. PanvaHHBII METOJ W3MEPEHHs YIJIOB BpALEHUS U CBA3b C
rpagycHoil Mepoil. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIBI CIOXKEHHS, YIBOCHMS,
npeoOpa3oBaHue CYMMBbl TPUTOHOMETPUYECKMX (YHKUMH B IMPOU3BEICHUE, NMpeoOpa3oBaHHE IPO-
U3BE/IEHUS TPUTOHOMETpUYECKUX (PpyHKUIMH B cymmy. IIpocreiinine TpuroHoMeTpuieckie ypaBHEHUS
1 HepaBeHcTBa. OOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIUN: apKCUHYC, APKKOCUHYC, apKTaHT€HC.

DOyHKIUH, X CBOICTBA U IPaQUKH

@Oyukumuu. O0nacTe onpeAeaeHus U MHOXKECTBO 3Ha4deHUH; rpaduk (QyHKIMH, TOCTpOCHHE
rpadukoB pyHKUINH, 3aJaHHBIX PAa3IUYHBIMU CIIOCOOAMHU.

CpoiictBa  (pyHKHMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTD,
NepUOANYHOCTb. [IpoMexyTku Bo3pacTaHusi U yObIBaHMs, HauOOJbllee M HAUMEHbIIEe 3HAUYEHUS,
TOYKU SKcTpemyMa. ['paduueckass untepnperauus. IIpumepbl (yHKIHMOHAIBHBIX 3aBUCHUMOCTEH B
pealIbHBIX IpoIeccax U sABIeHUsIX. Apudmerndeckue onepanuu Haja QyHkuusmu. CroxHas QyHKUIus
(xommno3unus). [louaTrue o HempeprIBHOCTH (PYHKIIHH.

Oo0partnble ¢ynkuuu. OOnacth ompeaeneHus M 001acTh 3HAYCHUH OOpaTHON (QYHKIIUH.

I'paduk obpaTHOI QyHKIUH.
CreneHHble, NOKa3aTeabHbIe, Jorapudpmuyeckre 1 TPUroHOMeTpUYeckHe (pyHKIUH.
OOpaTtHbie TPUTrOHOMeETpHYECKHEe PyHKIIUN

Onpenenenus ¢yHkumid, wux cBodctBa u rpaduku. IIpeoOpasoBanus rpadukos.
[MTapannenbHbId TEPEHOC, CUMMETPHSI OTHOCHTEIHHO OCEH KOOPIWHAT W CUMMETPHS OTHOCHUTEIHHO
Hayaja KOOpPAMHAT, CUMMETpPUsi OTHOCHUTENIBHO NMPSAMOU y = X, PaCTSDKEHUE M CXKaTHE BJIOJb Ocei
KOODP/IMHAT.

IIpakTnuyeckue 3aHaTHA. [IpuMepbl 3aBHUCHMOCTEHl MeXIy MNEpPEeMEHHBIMH B pealbHBIX
mporeccax U3 CMeXHbIX mnpeameroB. Onpenenenue ¢yHkuuil. IToctpoenune u uteHue rpadukoB
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¢ynkuuit. MccnenoBanue QyHkuuu. CBOWCTBA JMHEWHOW, KBaJApaTHMYHOW, KYCOYHO-TMHEHHOW U
npoOHo- nuHeHoW (yHkiui. HempepsiBHble W nepuoandeckue (yHkumu. CBoHcTBa M rpaduKu
CHHYyCa, KOCHHYyCa, TaHreHca W KoraHrenca. OOparHbie ¢yHKuMH U ux Tpaduxu. OOpaTHbIE
TpuronoMmerpudeckue ¢yHkiuu. [IpeobpazoBanust rpaduka GyHKIMH. ["'apMOHMYECKHE KOJIeOaHUSI.
[Tpuknagneie 3amaun. llokaszarenbHble, Jorapu(MUYECKHUE, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTu. CriocoObl 3ajjaHUsl U CBOMCTBA YHCJIOBBIX IOCJIEI0BATEIBHOCTEH.
[lonstTue o mpenene mnocienoBareiabHocTU. CylllecTBOBaHUE Ipezesia MOHOTOHHOM OrpaHMYEHHOU
nocnefoBarenbHoctd.  CyMMupoBaHHe — IoOcieqoBarenbHOCTed.  beckoHeuHo — yObIBaroIas
reOMEeTpUUYECKasi IPOrpeccusi U €€ CyMMma.

IIpousBoanas. IloHsTHe O TPOW3BOAHOW (YHKIHMH, €€ TCOMETPUUYECKHH U (PHU3NYeCKuid
CMBICII. YpaBHEHHE KacaTedbHOH K Tpaduky QyHkuuu. I[Ipow3BogHBIE CyMMBI, pPa3HOCTH,
MpOU3BE/ACHUSA, 4YacTHbe. [IpoM3BOJIHBIE OCHOBHBIX 3JeMEHTApHBIX GyHKuuA. [Ipumenenue
MIPOM3BOJIHOM K WCCIEAOBAHUIO (QYHKIHMA M MOCTpOcHHMIO TpadukoB. IIpomsBogHbie 00paTHOMN
GbyHKIMM U KoMmmo3uuuud ¢yHKuH. IlpuMepsl HCMONB30BaHUS MPOU3BOIHOM I HAXOXKICHUS
HAaWIy4dlllero pelieHuss B MPHUKIAJHBIX 3aJadyax. Bropas npou3BojHas, €€ TI'E€OMETPUYECKUH U
¢busnueckuii cmpica. HaxoxaeHne ckopocTu Ajis mpoliecca, 3aJaHHoro (Gopmynoi u rpagukom.

IlepBooOpa3nass m uHTerpaj. [IpumeHeHue OINpeACTICHHOrO0 WHTErpaia Il HaXOXKICHHS
IUIOMIaAd KpUBOJHMHEWHON Tpaneuun. Popmyna Heriorona—IleliOnuna. I[lpumepsl mpuMeHEHUS
MHTETpajia B (GU3NKE U TEOMETPHUH.

IIpakTuyeckue 3ausaTHsA. YnCI0Bas MOCIEI0BATEILHOCTD, CIIOCOOBI €€ 3a7aHusl, BEIYHUCICHUS
WIEHOB  mocienoBaTenbHOCTH.  Ilpenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaroIas
reoMmerpuyeckas nporpeccus. [IponsBoanas: MexaHU4ECKUN U T€OMETPUYECKUI CMBICI IPOU3BOIHOM.
VYpaBHeHune kacatenbHOW B oOmiem Buzae. IlpaBwia u ¢dopmynsl nuddepeHuupoBanus, Tadnuna
MIPOU3BOJHBIX d3JeMEeHTapHbIX ¢yHkui. MccnenoBanue (yHKIMHM C TMOMOIIBIO MPOU3BOTHOM.
Haxoxnaenue HamOOJbIIEro, HAaWMEHBIIETO 3HAYEHHUS U OSKCTPEMAIbHBIX 3HAYEHUH (YHKIIUH.
HNuterpan u mnepBooOpazHas. Teopema HproTtona—IJleitoaumna. IlpumeHeHne wuHTErpaga K
BBIYUCIICHUIO (PM3UYECKUX BEITMYMH U TUTOMIA/ICH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHusi M cucremMbl ypaBHeHUi. PanyoHanbHble, UppaloHalIbHbIE, MTOKa3aTelbHbIE U
TPUTOHOMETPUUECKUE YPABHEHMSI M CUCTEMBl. PaBHOCHIIBHOCTH ypaBHEHHUMH, HEPABEHCTB, CHCTEM.
OcHOBHbIE TpUEMBbl UX pelleHus (pa3oKeHWe Ha MHOXHTENIH, BBEJACHHE HOBBIX HEHU3BECTHBIX,
MI0JICTAHOBKA, rpauuecKuii METOx).

HepaBencrBa. PanuoHanbHble, HppallMOHAJIbHbBIE, OKAa3aTEJbHbIE U TPUTOHOMETPUYECKHE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHMUS.

Hcnosb3oBanue cBOMCTB ¥ rpaguKoB (PyHKIUI NPU pelIeHUH YPABHEHUH U HEPABEHCTB.
Mertoa untepBasioB. M3o00paskeHre Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA peIlIeHUIl ypaBHEHUN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.

IIpuxnagasie  3agauym. IlpuMeHeHne  MaTeMaTHMYeCKMX  METOAOB Il PEIICHHUS
COJIEpKaTEeNIbHBIX 33/1a4 U3 Pa3U4HbIX oOyiacTeil Hayku U npakTuku. VHTepmperanus pesynbrara,
YYET pealbHbIX OTPAaHUYEHHUM.

IIpakTnyeckue 3ansitusa. Kopuu ypaBHenuil. PaBHocunsHOCTh ypaBHeHu#. [IpeoOpazoBanue
ypaBHeHn. OCHOBHBIE NPUEMBI pelIEHUs] ypaBHEHUN. Pemenne cucrem ypaBHeHul. VMcnonp3oBanue
CBOWCTB M IpauKOB (PYHKLUH JUISI pellICHHUs] YypaBHEHUI U HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEN
JIeMeHTbl KOMOMHATOPUKH

OcHoOBHbIE MOHATUS KOMOWHATOPUKHU. 3a7jaun Ha MOJICYET YHCIia pa3MEeleHUH, IepecTaHOBOK,
coyeranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHoma Herorona. CaoiicTBa
OuHOMUHANBHBIX KO3 dunnenToB. Tpeyronpauk [lackans.

DJIeMeHTBI TeOpHHU BEPOATHOCTEH

CoObITHE, BEPOSATHOCTb COOBITHS, CIIO)KEHHE U YMHOXKeHue BeposTHocTel. [loHsTHE O
HE3aBUCUMOCTH COOBITUH. [lMcKkpeTHast ciaydaiiHas BeMYMHA, 3aKOH €€ pacrpejeieHus. YucioBble
XapaKTePUCTUKU JUCKPETHOU ciiydaiiHON BenuuuHbl. [loHsTHE O 3aKOHE OONBIINX YHCET.



JIeMEHTBI MaTeMATHYECKON CTATHCTUKHU

[IpencraBieHue NaHHBIX (TaONUIBI, IUArpaMMbl, TpaduKu), TE€HEpalbHas COBOKYITHOCTH,
BBIOOpKA, cpenHee apudmeTnueckoe, MeauaHa. [loHsaTue o 3agayax MaTeMaTHYeCKON CTaTHUCTHKHU.
Pemenue npakTuyeckux 3agad ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IIpakTuyeckue 3ansitusi VcTopusi pa3BUTHS KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEH H
CTaTUCTHMKM W HMX pOJb B pAa3IMYHBIX cdepax UeIOBEUECKOH >Ku3HeaesaTeNbHOCTH. llpaBumia
KoMOMHaTopuku. Perenre koMOMHATOPHBIX 3a71a4. Pa3melienus, coueTaHus U nepecTaHoBKU. buHoM
Herotona u tpeyrosnbHuk Ilackans. Ipukinanasie 3anaun. Kitaccuueckoe ornpeneneHne BEPOSITHOCTH,
CBOICTBA BEPOSITHOCTEM, TeOpEMa 0 CyMMe BeposiTHOCTe!. Brrunciienne BepositHocTeid. [Ipuknaanbie
3anauu. [IpencraBienue yncioBbix gaHHbIX. [IpuknanHblie 3ama4u.

I'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnosiokeHue AByX MpsMBIX B IpocTpaHcTBe. [lapamienbHOCT mpsAMON U
miockocty.  [lapamnensHocTs  mmockocTed.  IlepneHIuMKynsIpHOCT OPSIMOM M IUIOCKOCTH.
[TepienauKymsip U HAKJIOHHAS. YTOJ MEXKIY MPSAMOM U TJIOCKOCThIO. JIByrpaHHbIN yroii. YToJd MEXIy
IUIOCKOCTSIMU.  [lepneHANKYIIPHOCTh  JABYX IUIOCKOCTEH. ['eomeTpuueckue TmpeoOpazoBaHUs
MPOCTPAHCTBA: MApAJUICIbHBIA MEPEHOC, CUMMETPHUS OTHOCUTENBHO IIocKocTH. [lapamiensHoe
npoekTrupoBanue. [1nomans oproroHansHON Mpoekuy. M300paxeHne mpocTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHuK#

Bepmunbl, pebpa, rpaHu MHororpaHHuka. PasBeprka. MHororpansele yribl. Beimykiibie
MHororpanHuku. Teopema Oinepa. Ilpusma. [lpsmas u Haknonnas npusma. IIpaBunbHas npusma.
[Mapannenenunen. Ky0.12 Ilupamupa. IlpaBunpHas nupamyzaa. YceueHHas nupamuja. TeTpaspp.
Cummerpun B KyOe, B mapajuieienumnene, B mnpusMe u nupamuae. CeueHus KyOa, NMPU3MBI U
nupamuabl.  [IpencraBnenne O TpaBWIBHBIX MHOTOTpAaHHHKAX (TeTpaszape, Kybe, OKTa’fpe,
JOJIeKadpe U UKOCAdIPE).

TeJia ¥ MOBEPXHOCTH BpAaLLlCHUS

[Hunuaap u KoHyc. YceueHHBbIH KOHYC. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTh, 00-
pasyromasi, pa3Beprka. OceBble CeUeHMsI U CEueHUs, MapaenbHble ocHoBaHMio. lllap u cdepa, ux
ceueHus. KacarenbHast II10CKOCTh K cdepe.

HN3mepenus B reomeTpum

O6veM u ero wusMmepenue. HHrerpanpHas ¢opmyna obvema. Popmynsl oObema Kyba,
MPSIMOYTOJIBHOTO TMapaijiesienunea, Npu3Mbl, MHApa. PopMynibl o0beMa MUpaMHIbl U KOHYCA.
@®opmyIibl IIIOLIAIN TOBEPXHOCTEN HMIMHAPA U KoHyca. DopMyiel o6beMa 1m1apa U miomanu chepsl.
[TogoOue Ten. OTHOIIEHUS TII0MAeH TOBEPXHOCTEN U 00BEMOB MTOJOOHBIX TEJ.

KoopauHatel 1 BeKTOpPHI

[IpsimoyronbHasi (IekapToBa) CHUCTEMa KOOpJIMHAT B IpOcTpaHcTBe. Popmyia pacCTOSTHUS
MEXy ABYMs TOUKaMH. Y paBHEHHs c(hepbl, IIOCKOCTU U MPSIMOH.

BexTopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Ci10KE€HHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4ucio. PasnojkeHue BEKTOpa MO HANpaBiICHUSAM. YTOJI MEXAYy IByMs BekTopamu. IIpoexums
BeKkTOpa Ha ocb. KoopauHats! Bekropa. CkansipHOE IPOU3BEIEHNE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATUYECKUX U MIPUKIIAIHBIX 3ajay.

IIpakTHYecKkue 3aHATHSA

[Ipu3Hakn B3aUMHOTO pACIOJIOKEHHS TPSAMBIX. YTOI MEXIy MpsAMbIMA. B3aumHoe
pacIoyIoKeHue INpsAMbIX U IUIOCKOCTEH. [lepneHauKynsp M HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXIY
MPSIMOM U TUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIOIOKEHUH MIPSMOM U INTIOCKOCTH. TeopeMa o Tpex
nepneHauKynsapax. lIpusHaku ¥ CBOMCTBA MApajuIEIbHBIX M IEPHEHAUKYISPHBIX IUIOCKOCTEH.
PaccrosiHMe OT TOYKM A0 IJIOCKOCTH, OT NMPSMOM O IUIOCKOCTH, PACCTOSHHE MEXKIY IJIOCKOCTSIMHU,
MEXJY CKpEIIMBAIOUIMMHCA TPSAMBIMH, MEXIY IPOU3BOJIBHBIMA (QUIypaMH B HPOCTPAHCTBE.
[TapannensHOE NMPOEKTUPOBAHME M €ro CBOWMCTBA. Teopema O IUIOMIAAM OPTOTOHAIBHOW MPOEKIUU
MHOTOYrojibHUKA. B3anMHOe pacnojiokeHHe NPOCTPaHCTBEHHBIX ¢uryp. Pasnuunble Buabl
MHOTrorpanHukoB. Ux nzobpaxenus. CeueHusi, pa3BepTKU MHOTOTPaHHUKOB. [1110111a1p MOBEPXHOCTH.
Bunel cummerpuii B npocrpaHcTBe. CUMMETpUs TENl BPALIEHUS W MHOIOIPaHHMUKOB. Bbruncienue
wiomaaed U odbemoB. Bekropel. JleiictBus ¢ Bekropamu. JlekaproBa cucTeMa KOOpPAMHAT B
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MPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, chepsl, mmockocTu. PaccrosiHre Mexy Toukamu. JleicTBus
C BEKTOpaMH, 3aJaHHBIMH KoopAauHaTamu. CKalspHOE MpPOU3BENECHHE BEKTOPOB. BekTopHoe
YpaBHEHHE MNPSIMOM M IUIOCKOCTH. Vcmonp30BaHME BEKTOPOB MPH JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUMU.

TEMbI UCCJIEJOBATEJBCKUX U PECPEPATUBHBIX PABOT
* HenpepoiBHBIE 1pO0OH.
* [IpumeHEeHNE CI0KHBIX IIPOLCHTOB B 9)KOHOMHUYECKUX pacyeTax.
* [TapamesnibHOE IPOEKTUPOBAHMUE.
» CpeHue 3Ha4EHUs U UX IPUMEHEHHUE B CTATUCTHKE.
* BexTopHOE 3aaHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* Ciio’keHre rapMOHUYECKUX KOoIeOaHUH.
* ['padmueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
* [IpaBuibHbBIE ¥ MOTYIPABUIBHBIE MHOTOIPAaHHUKH.
» Konnyeckue ce4eHus U uxX NPUMEHEHHE B TEXHHUKE.
* [lonarue nuddepeHnmana u ero NpUI0KEHUs.
» CxeMblI MOBTOPHBIX UCTIBITAaHUN bepHysuim.
* HccnenoBanue ypaBHEHUI U HEPABEHCTB € IapaMETPOM.
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6. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA MATEMATHUKA

6.1. O0beM yueOHOro npeaMera M BUABI Y4eOHOI padoThI

Bup yuedHoii padoTbl

O0BbeM yacoB

IMPOMCIKYTOUHAA aTTCCTAlUA

O0beM 00pa3oBaTeIbHON HATPY3KH (BCEro) 252

CamocrosiTesibHasi padoTa o0yuyaruerocs (Bcero) -

YueOHasi HATPY3Ka BO B3aUMO/IE€HCTBHH C MPENOIaBaTeIeM 234

B TOM YHCIIC:

JICKIIMH, YPOKOB 234

71a060paTOPHBIE U MMPAKTUICCKHIE 3aHATHS

KypCOBOM MpoeKT (paboTa)

110 IPAKTUKaM MPOHM3BOJICTBEHHOM U Y4eOHON

KOHCYJIbTallH 12
6

Ilpomeosrcymounas ammecmayus 6 popme IK3aMeHa
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HaumeHoBaHue Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTONITeIbHAA padoTa O0be | YposeH
pa3zeioB U TeM CTYIeHTOB M b
YacoB | OCBOEH
ust
1 2 3 4
I kypc, 1 cemecTp
Beenenue. Conep:xaHue yueOHOr0 MaTepuaJa: 2
MaremaTrKa B HayKe, TEXHHKE, SKOHOMUKE, HHPOPMALMOHHBIX TEXHOJOTHUAX U PaKTHYECKOH NesTeabHocTH. Lenu u 3agaun 1
M3y4YeHHs1 MaTeMaTHKH Ipu ocBoeHun npodeccuii CIIO.
PA3JEJI 1. AJITEBPA 38
Tema 1.1. Copep:xanue yueGHOr0 MaTepuaia 10
Pazputue nousitusi o | 1. | Ilensle U palloHaJIbHBIE YMCIA. 1,2
aucie 2. | JleficTBUTEIBHBIC YHCIA.
3. | Ilpubnmxennsle Beruncnenus. [lpubmkeHHOEe 3HaYeHUE BETMYMHBI U TTOTPEITHOCTH PUOIMKEHHH. 1,2
4. | KoMmuiekcHble ynciia v apupMeTniyeckue onepanuu Haj HuMu. KoMIuiekcHble unciia ¥ KOOpAMHATHAS! IIIOCKOCTb. 1,2
5. | IIpakTrueckoe 3ausaTHe: Apudmerndyeckre AeHCTBUS HAJ YHCIaMH, HAXOXKICHUE MPUOIMKEHHBIX 3HAYSHUHN BEIHYNH U 2,3
MOTPEHIHOCTEH BBIUMCICHUH (a0COIIOTHON ¥ OTHOCUTEHHOM), CpaBHEHUE YHCIIOBBIX BBIPKEHUH
Tema 1.2. Conep:xaHue y4e0HOro MaTepuaia: 28
Kophu, crenenn u 1. | KopHu HaTypaibHO# CTETIeHH U3 YMCia U UX CBOWCTBA 1,2
JIorapugmsl 2. | Ilpaxtiyeckoe 3aHsTue: Boruncienue u cpaBHeHHe KOpHed. BrinosHeHre pacyéToB ¢ paauKaiaMH. 2,3
3. | CreneHb ¢ pallMOHAJIBHBIM ITOKA3aTeJIeM, MX CBOHCTBA 1.2
4. | IlpakTrueckoe 3aHATHE: PeleHne HMpparMOHATBHBIX ypaBHeHM. HaxokneHue 3HaueHMii cTeneHel ¢  palOHAIbHBIMU 2,3
nokazaresisiMu. CpaBHEHHUE CTETICHEH.
5. | Crenens ¢ neiicTBUTENBHBIM NOKa3aTeseM. CBOICTBA CTENICHH C ICHCTBUTEIILHBIM ITOKA3aTEIIEM. 1,2
6. | Ipaxriueckoe 3ansTre: [IpeoOpa3oBaHms BEIpOKEHHH, COIEPKAIINX CTETICHH. 2,3
7. | Ilpaxtiyeckoe 3ausTre: Penienne moka3aTenbHbIX YpaBHEHHH. 2,3
MMPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE COJIEPYKAHUE
8. | Ilpaktuueckoe 3ansTHE: Pelenre MpUKIaIHBIX 33/1a4 CO CIOXHBIMH TporeHTamu. [IponeHTs! B npodeccnoHambHbIX 3a1adax 2,3
TEXHOJIOTMYECKOT0 IPODHIIL.
9. | Jlorapudm. Jlorapudm umncia. OcHoBHOE jTorapudmMuyeckoe ToxaecTBo. CBOHCTBA JTorapru(MoB. 1,2
10. | IpakTtuueckoe 3ansTre: HaxoxneHye 3HaueHui joraprdma 1o mporu3BoJbHOMY OCHOBAHHMIO. 2,3
11 | IlpakTuueckoe 3ansiTe: JlecsTHiHbIe W HaTypaibHble Jorapudmel. Gopmysa nepexona K HOBOMY OCHOBaHMIO. Beramciienue n 2,3
CpaBHEHHE JIorapuQpMoB.
12. | IlpakTtuueckoe 3austre: [IpeoOpaszoBanus aredpandecKux BoIpakeHuid. JlorapuhmMupoBaHre U IOTCHIIMPOBAHNE BBIPAYKCHHI. 2,3
Tema 1.3. 13. | IIpaktrdeckoe 3ansiTHe: Pemmenne norapuMUYecKuX ypaBHEHHUH. 2,3
IIpeoGpa3zoBanue 14. | KontponnHasi pa6ora «KopHu, creneHu U JIorapumMb»
anredpanyecKux
BbIPa:KeHH
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PA3JEJI 2. ITEOMETPUSA 20
Tema 2.1 Conepixanue y4e0HOro MaTepuasia:

IIpsimbie 1 1. | BzammHOe pacnonokeHne IBYX NPSIMBIX B IPOCTPAHCTBE 1
IJIOCKOCTH B 2. | Ilpaxtideckoe 3ansTre: [ Ipu3Haky B3aMMHOTO PACTIONIOMKEHHS PSIMBIX. 2,3
NPOCTPAHCTBE 3. | INapannensHOCTB NpsiMOi 1 TI0cKocTy. [aparnensHocTh miockocTei 1,2

( Havao) 4. | Tlpaktrueckoe 3anstue: [Ipu3Haky v CBOICTBA NapaUICIbHBIX IIIOCKOCTEH 2,3

5. | IlepneHnuKyIApHOCTB MPsIMOH U TIOCKOCTH. | leprieHIMKyIIsIp ¥ HaKJIOHHBIE 1,2
6. | IpakTideckoe 3aHATHE: YTOI MEXIY TPSIMOM W TNIOCKOCTBEO. TeopeMbl 0 B3aMMHOM PACTIONIOXKEHUH TIPSIMOU U TNIOCKOCTBIO. 2,3
TeopeMa 0 Tpex HepreHINKyIsIpax
7. | JiByrpaHHblIii yroi. Yron Mexay IwiockocTssMu. [lepneHanKyaspHOCT ABYX IJIOCKOCTEH, PU3HAKU M CBOWCTBA. 1,2
8. | IIpakTnueckoe 3aHsTHE: PaccTosiHIE OT TOYKHM 0 TWIOCKOCTH, OT TPSIMOM IO TIOCKOCTH, PACCTOSTHIE MEKITY 2,3
IIOCKOCTSIMH, MEXKTY CKPELLMBAIOLIMMICS TPSIMBIMH, MEKTY TPOU3BOIBHBIMU (DHI'ypPaMHL.
I[MTPOD®ECCHOHAJIbBHO-OPUEHTUPOBAHHOE COJJEP’)KAHUE
9. | [lpaktuueckoe 3amsTHe: ['eoMeTpuueckue NPeoOpa3oOBaHUsI NPOCTPAHCTBA: IMApaUICIbHBIA MEPEHOC, CHUMMETPHS 2,3
OTHOCUTEIBHO MIIOCKOCTH. IlapamnensHoe mnpoektupoBanue. [lmomans OpTOroHANbHOM MPOEKUMHA MHOIOYTOJBHHKA.
N3006paskenne nmpocTpancTBeHHBIX (puryp. [Ipumeps! civmeTpuii B podeccrsix 1 CIeMaATFHOCTSIX TEXHOIIOTUYECKOT0 PO,
10. | KontposbHasi pagota «IIpsiMble H IIOCKOCTH B POCTPAHCTBE»
PA3JEJI 3. KOMBHHATOPHUKA 12
Tema 3.1. Coneprxanne y4e0HOro MaTepuaJia:
DJIeMEHThI 1. | Ucropus pa3ButHsi KOMOWHATOPHKH, TEOPHH BEPOSTHOCTEH M CTATUCTMKM M WX POJIb B Pa3iMUHBIX cepax YeloBedecKon 1
KOMOMHATOPUKH )u3HeesTeIbHoCTH. OCHOBHBIE OHATHSI KOMOMHATOpHKH. [IpaBniia KOMOMHATOPUKH.
2. | Ipaxtrueckoe 3ansTre: PerieHre KOMOMHATOPHBIX 33714 Ha Iepe0op BAPUAHTOB U T10 MPABUITY YMHOMXKEHHSL. 2,3
3. | IIpaktuueckoe 3anstue: [lepecranoBku. Pasmertienns. CodeTaHust M UX CBOKCTBA. 2,3
4. | bunomuansHas ¢popmysa Hetorona. CBoiicTBa OnHOMHaTBbHBIX K03 duimenToB. Tpeyronshuk [ackans 1,2
5. | Ilpaktuueckoe 3ausitre: buaom Herotona. Tpeyromsauk [ackans. [lpuknaaHeie 3amaum. 2,3
6. | Kontposbhasi padotra «jieMeHTbI KOMOHHATOPUKID
PA3JEJI 4. IT'EOMETPUSA 16
Tema 4.1. Coneprxanne y4e0HOro MaTepuasia:
Koopaunats! u 1. | IIpsmoyronpHas (IeKkapToBa) cHCTEMa KOOPAMHAT B IIPOCTPAHCTBE. 1
BEKTOPBI 2. | llonstve BekTOpa B MpocTpaHcTBEe. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. ClIOXKEHHME M BBIYMTAHHE BEKTOPOB. Y MHOMKECHHE 1,2
BeKTopa Ha uncio. DopMyia paccTOsTHUS MEXKITY IBYMsl TOYKAMH. Y PaBHEHHE OKPY>KHOCTH, CEpBL..
3. | IIpakTuueckoe 3ausitre: BexkTophl. JIeHCTBHSI ¢ BEKTOPAMHU. 2,3
4. | PaznoxeHue BeKTOpa M0 HAIPaBJIEHUSIM. YTOI MeXxy IByMsi BekropamH. [ Ipoekums Bektopa Ha ocb. KoopmHaTe! BekTopa. 1,2
5. | CkansipHoe npousBefieHHe BeKTOpoB. CBOWCTBA CKAJISIPHOTO IPOU3BEICHHSL. 1,2
6. | [pakriaeckoe 3ansaTHe: CKaIpHOE MPON3BE/ICHIE B KOOpAMHATAX. BEeKTOpHOE ypaBHEHHME IPSMOI 1 TNIOCKOCTH 1,2
I[MTPOPECCHOHAJIbHO-OPUEHTHPOBAHHOE COJEP’)KAHUE
7. | Ucmonp30BaHWEe KOOPAMHAT M BEKTOPOB IMPH PEUICHWH MAaTeMaTHUYeCKMX W NPUKIagHBIX 3agad. BexTopHoe 1,2
MPOCTPAHCTBO B MPO(ECCHOHATBHBIX 3a/1a4aX.
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8. | KonTtposnshas padora « KoopaMHATBI H BEKTOPBD)

PA3JEJI S. OCHOBBI TPUTTOHOMETPHUU (HAYAJIO) 30
Tema 5.1. Conep:xkaHue yue0HOro MaTepHaia: 14
OcHOBHBIE TOHATHSA 1. | Pagmannas mepa yria. BpamarensHoe BrkeHuE. 1,2
2. | Ilpaxtideckoe 3aHsTre: PafnaHHbIi METO M3MEpEHHs YITIOB BPAILICHHS] M CBSI3b C TPAIyCHOM MEPOH. 2,3
3. | Ompenenenne cuHyca, KOCHHYCA, TAHTCHCA M KOTAHTeHCA yTila. 3HAKW CHHYCa, KOCHHYCa M TaHrenca. CHHyc, KOCHHYC M TaHTEHC 1,2
YIJIOB OL M — Ol..
Tema 5.2. 4. | Ilpaxtnueckoe 3ansitue: TpuroHoMerpuueckue ToxaecTsa. Dopmynsl cnoxenns. CHHYC, KOCUHYC M TAHTEHC JABOMHOTO yIJia. 2,3
OcHoBHBIE @DopMyJIbl HOJIOBUHHOTO YIJIA..
Tpuronomerpuydeckn | 5. | Ipaktudeckoe 3aHstre: @opMyITbl IPUBEICHHS. 2,3
€ TO:KIecTBa 6. | Ipaxriueckoe 3arsTre: CyMMa 1 pa3HOCTh CHHYCOB, KOCHHYCOB 2,3
Tema 5.3. 7. | Ilpaxtideckoe 3amsitie: [IpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKECHUI: MPeoOpa3oBAHUSI CYMMBl TPUTOHOMETPUUYECKUX 2,3
IIpeodpazoBanus (YHKIMI POV3BEICHIE, MPeoOpa30BaHie POU3BEICHHS TPUTOHOMETPUYECKUX (DYHKIUN B CyMMY.
NMpocTelmux
TPUIOHOMETPHYECKH
X BBIPasKeHUH
Hrtoro 3a 1cemectp 102
2 cemecTp
Paznean S. OCHOBBI TPUTTOHOMETPHUH (ITPOAOJI?’KEHHE)
Tema 5.4. Coneprxanne y4e0HOro MaTepuasia: 16
Tpuronomerpuyecku | 1. | ApKcuHYC, apKKOCHHYC, apKTaHTeHCa M apKKOTaHTeHCa YFCIia 1.2
€ YpaBHEHMS U 2. | Ilpaxtiyeckoe 3aHsTHe: PellleHre MpuMepoB Ha BBIYHCIICHHE apKCHHYCA, aPKKOCHHYCA, apKTAHI'€HCA M apKKOTAHTeHCa YHCIa 1.2
HEPABCHCTBA 3. | Ilpocreiiime TpuroHoMeTpuyeckue ypaBHeHHs. OCHOBHBIE IPUEMbI PELLICHHUS 2.3
4. | IlpakTrdeckoe 3aHsTHE: PellieHne TpUroHOMETPIYECKHUX YPaBHEHHH (CTIOCO0 BBEICHHSI HOBBIX ITEPEMEHHBIX) 1.2
5. | IlpakTudeckoe 3aHsTHE: PenieHre TpHroHOMETpUYECKUX YpaBHEHHH (OTHOPO/THBIE YPAaBHEHHS) 2.3
6. | Ilpaxtideckoe 3aHsTHe: PellieHre TPUrOHOMETPHYECKHX YPaBHEHHH (C TIpUMEHEHHEM (hOpMYIT TPHTOHOMETPHH) 2.3
7. | lpaxtiyeckoe 3ausTue: [Ipocreiime TpuronoMeTprdeckie HepaBeHcTBa. OCHOBHBIE IPHEMBI MX PELICHHSI. 2.3
8. | KontposabHas pagota nmo pazeiy «OcHOBbI TPHTOHOMETPHID) 1.2
PA3JEJI 6. ®YHKIHWHU, UX CBOMCTBA U TPAGUKH 18
Tema 6.1. Coneprxanue y4e0HOro MaTepuasa:
DyHKIHH. 1. | Ionsrue dpyukimu. 3aganve GpyHkiwpn. OyHKIMOHATBHBIE 0003HaueHus. O0JIacTh ONnpeneseHs i MHOYKECTBO 3HaueHud. ['paduik 1
¢ysxmn. CriocoObl 3ananust. Kimaccrl hyHKImm.
Tema 6.2. 2. | CgoiictBa (pyHKLIMM: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUUEHHOCTh, MEPUOJUIHOCTh. 1IpoMeXyTKrn BO3pacTaHus U 1,2
CpoiicTBa pyHKIMU. yObIBaHWs1, HAaHOOJIbIIIee M HAaMMEHBIIIee 3HAYEHHsI, TOUKH dKcTpeMyMa. [ paduueckast MHTEpIIpeTaIyis
3 | Ipaxruueckoe 3austue: Mcenenosanue ¢yHkimy. CBOWCTBA JIMHSHHOM, KBaIPATHYHOM, KYCOYHO-TMHEHHON U APOOHO-TUHEHHOMN 1,2
¢yakmil. Apudpmerndeckue onepanuud Han ¢QyHkumsmu. Croxksas ¢yHKkuus (komnosunus). HempepbiBHblE U
TIEpHOTMUECKIE (DYHKITHH.
4. | Ilpaktuueckoe 3anstre: CBoMCTBA M rpa)MKK CHHYCA, KOCHHYCa, TAHT€HCA M KOTaHTeHCa 2,3
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Tema 6.3. 5. | Ooparssie Gpynkupm. O0macTs onpeeneHus 1 00acTh 3HaYeHU 00paTHOH (yHKIMH. ['padrk 0OpaTHON QYyHKIMH. 1.2
O0paTtHble GyHKUUHU
[MPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE COJEP’)KAHUE
6. | Ipaxtideckoe 3amsTie: OOpartHble TpHrOHOMeTpHueckue (yHKImH. [IpeoOpazoBanusi rpaduka ¢yHkimu. [apMoHHYeCKHe 2.3
kosteOanust. [Ipuknannple 3anaun. Onrcanne NPOU3BOJICTBEHHBIX MPOIIECCOB € TOMOIIBIO IPAUKOB
Tema 6.4. Conepxanne y4eOHOT0 MaTepHaJia:
CreneHnble, 7. | Onpenenenrie (GyHKIHIA, CBOMCTBA U TPpa(UKIL 1,2
NnoKa3artejbHble, 8. | Ilpaktuueckoe 3amstue: [IpeoOpazoBanus rpadukoB. IlapaiensHblii EPEHOC, CHMMETPHUSI OTHOCHTEIBHO OCEH KOOPOMHAT U 2.3
JorapupMuYecKue u CHMMETPHSI OTHOCHTENIFHO Havajla KOOPAMHAT, CUMMETPHUS OTHOCHTENIBHO NPAMOH y = X, pacTsDKEHHE U CKaTHe BIOJIb Oced
TPUTOHOMETPHYECKH KOOpJMHAT
e pyHKuun 9. | KonrposanHas pagora no pasnenry «@yHKIUH, HX CBOWCTBA U rPaguKm) 2,3
IF'EOMETPUS
Pazpea 7. MHOrorpaHHMKHU U KpyrJjble Tejaa 26
Tema 7.1. Conep:xaHue y4e0HOro MaTepuaia:
MHororpaHHuKH 1. | Ilonstue MHOTOrpanHuKa. Pa3BepTka. MHOTrOTpaHHble yribl. Beinykislie MHororpanHuku. Teopema Ditniepa. 1
2. | llpmma. [Ipsmast u HaknonHas npusMa. [IpaBuneras npusma [lapamnenenumen. Ky6. 1,2
3. | Ilupamuna. [lpasunpHas mupamuaa. Y cedeHHas nupaMmuaa. Terpasp. 1,2
4. | Ipaktnueckoe 3anstre: CUMMeTpur B KyOe, B mapamienenuneae. CumMmerpuu B pusMe U nupamuae. CeueHus KyoOa. 1,2
Ceuenust pr3Mbl. CedeHust MMPaMHJIb
5. | IonsTre npaBmIBLHOrO MHOTOrpaHHHKa CHUMMETpHst B IPOCTpaHCTBe. Pa3BepTka MpaBrIIbHBIX MHOTOTPaHHHUKOB 2,3
Tema 7.2 Conepxanne y4eGHOT0 MaTepHaJia:
Tesia 1 MOBepXHOCTH 6. | Hummap. OcHOBaHWE, BHICOTA, OOKOBAsI IOBEPXHOCTh, 00pasyromiasi, passeprka. OceBble ceUeHUsI U CEUeHHs, TapaliesbHbIe 1.2
BpallleHHsI ocHOBaHUIO. [ 1710111211 MOBEPXHOCTH IWIMHAPA.
7. | Konyc. OcHoBanue, BbIcOTa, OOKOBasi TIOBEPXHOCTh, 0Opasyromias, pasBepTka. OceBble CEUCHHS W CEUCHMS, IapajuieibHbIe 1,2
ocHOBaHMIO. [ Tomam moBepXHOCTH KOHyca. Y CEYeHHBIN KOHYC.
8. | Illap u cihepa, ux ceuenust. Bzaumuoe pacnosyiokenue cepsl 1 miockocTy. KacatenmbHas INOCKOCTb K chepe. 1.2
9. | IpakTHyecKoe 3aHSTHE: 2,3
IprMeHeHne CBOMCTB CHIMMETPHH TIPY PELIISHUH 33124 Ha Tea BPaILeHNs], KOMOMHAIIMIO Tell.
Tema 7.3. U3mepenus Copnepxanne y4eOHOT0 MaTepHaJia:
B reoMeTpUH 10 | O6vem wu ero wusmepenue. HHrerpanbHas ¢opmyna oObema. @Dopmyinsl ob0bema Kyba, NPSMOYTOIBHOTO 1,2
napajuiesIenuIe/1a, MPU3MBI U IIHHIIPA.
11 | ®opmyisl 00beMa upaMuibl M KoHyca. O0beM mapa u 1iomaab cepbl 1,2
12. | Ilpaktnueckoe 3anstue: [logooue ten. OTHONICHHS IIIOMIAIeH TOBEPXHOCTEH 1 00bEMOB IMOTOOHBIX Tell 2,3
13. | KontposubHas paota no paseny «MHOTOrpaHHUKH H KPYIJIbIe Tea»
Paznea 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 24
Tema 8.1. Conep:xaHue y4eOHOTo MaTepuaia:
IMocnenoBarenbHOCT 1. | [HocnenoBarensHOCcTH. CrocoOBI 3alaHUs M CBOWCTBAa YMCIOBBIX MocienoBaresnbHocTei. CyliecTBOBaHHME TMpeesia 1,2
" MOHOTOHHOH OrpaHUYeHHOH mocaenoBaTensHOCTH. CyMMHpPOBaHHUE MOCIIEIOBATENBHOCTEH
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2. | Ilpaktideckoe 3amstue: llpemen dMCIIOBOM TOCHEAOBAaTENbHOCTH. beckoHEWHO yObIBaromias reoMeTpryecKas 2,3
IIPOTpeccusi U ee CyMMa
[MTPOPECCHOHAJIbHO-OPUEHTHPOBAHHOE COJEPY)KAHUE
Tema 8.2.| 3 |Ilomsatne o mpousBomHOW GyHKUUHM, e TeomeTpudeckuid u  (usndeckuii cMmbicn. OCHOBHBIE —TIpaBUIia 1
IIpousBoanas niddepentmpoBanys. IponsBoaHas ameMeHTapHBIX (QYHKOMH. PU3MYECKHH CMBICT MPOW3BOAHOH B MPO(ECCHOHATBHBIX
3a/1a49ax TEXHOJIOTMYECKOTO MPO(UIISL.
4. | IlpakTuueckoe 3aHsTHE: BhIUKCIICHHE IPOU3BOIHON 2,3
5. | YpaBHenue kacatenbHOU K rpaduKy QyHKIUN 1,2
6. | Ilpaxtideckoe 3aHsTHe: I '€OMETPHUESCKUI CMBICI IPOU3BOIHON 2,3
7. | llpowsBomuas cioxaol dyHKIwH. JuddepennnpoBanue oopaTHON GYHKIIMHA U KOMITO3UITNH (DYHKITHH 1,2
Tema 8.3. Conep:xaHue y4eOHOT0 MaTepHaia:
IIpumenenue 8. | Bospacranue u yopBanre QyHKIMN. KCTpeMyMbl GyHKIFH. HeoOXoaMMBbIe U TOCTATOYHBIE YCIIOBHS SKCTPEMyMa. 1,2
NPOM3BOIHOM K 9. | lpaktnueckoe 3zanstue: [lprMeHeHHWE NPOM3BOAHON Ha HAXOXJCHWE HAWOONbIIeC W HAWMEHBIIEC 3HAYCHUS (DYHKIHH, 2,3
HCCIeJ0BAHUIO HaXOKICHUE DKCTPEMYMa.
byHKumi 10. | Ilpaktndeckoe 3amsTue: IIpom3BomHas BTOPOro mopsiaka, BBIIYKIOCTh W TOYKM Tieperrda (GyHKIMH YCTaHOBICHHE CBS3U 2
CBOWCTB (DYHKIIMY ¥ IPOM3BOTHOM T10 MX Tpadrkam
11. | Ilpaktuueckoe 3ansTre: HaxoxaeHne ckopocTH JJis Ipoliecca, 3aaHHoro Gopmynoi u rpaguxkomM 2,3
12. | KontposnbHasi padota « [Ipon3BoiHasi u ee IpMMeHEHHE
Paznen 9. HHTerpaj u ero npuMeHeHue 14
Tema 9.1. Conep:xaHue y4eOHOro MaTepuania:
IlepBooOpa3nas u 1. | IlepooGpasnast. [TpaBua HaxoxKIeHHs IEPBOOOPA3HBIX. 1,2
HHTErpaJ 2. | Ipaxriueckoe 3ansTre: CBsi3b epBOOOpa3HON M MPOU3BOIHOM BErdrcieHne nepBooOpa3HoOi. 2,3
3. | Murerpan u ero Beruncnenne. @opmyna HerotoHa-JleitoHa 2
4. | Ilpaktnueckoe 3ansitre: Beraucenye onpeneneHHoro HHTerpaia. 2,3
5. | INpaktuueckoe 3ansitre: KpuBonmHelHas Tparelysi 1 Haxox/IeHue ee miommaau. [IprmMeHenne onpeIesieHHOro HHTerpana Juist 1,2
HaXOKAECHUSI TUIONIAIY KPUBOJIMHENHOW Tparelyn
[TPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE COJJIEP’)KAHUE
6. | Ilpaktideckoe 3zamstme: Ilpumenenne wuHTerpaa B Qu3uke W reoMetpud. [IprMeHeHMe wWHTErpaga B 3agadax 2,3
poheCCHOHAIILHOM HAIPABJICHHOCTH TEXHOJIOTMUYECKOT0 IPOQHIISL.
7. | KonrpoabHasi padota mo pasneiy «[lepBoodpa3Hnasi 1 HHTErpamny 2,3
PA3JEJ 10. 3JEMEHTbI TEOPUS BEPOSITHOCTEN 1 MATEMATUYECKOM CTATUCTUKH 12
Tema 10.1. Coneprxanne y4e0HOro MaTepuasia:
JJ1eMeHTBI TEOpHHU 1 Cityyaiitbie coObIThs. BepositHocTh coObITHsL. CltoXKeHHE BEPOSTHOCTEH. BeposITHOCT POTHBOIIOIOMKHOTO COOBITHS. Y CJIOBHAS 1
BEPOSITHOCTEH. BEPOSTHOCTb.
2. HezaBucumble coObrtis. @opmyna bepaysm. CirydaiiHbie BeNMUYHMHBL. 3aKOH pactipeAeNeH s CTy4aiiHON BEMYKHBL 1,2
[MTPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE COJAEPYXKAHUE
3. [Npaktnueckoe 3ansTue: Beramcnenune BepositHOcTel. [lpuknmamHble 3amaun: BEpOATHOCTH B 3aJa4ax TEXHOJIOTHYECKOTO 1,2

PO IS
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Tema 10.2. Coneprxanne y4e0HOro MaTepuasa:
j1eMeHTBI 4, [Ipencrarnenre MaHHBIX (TaOIUIIBI, TUATPAMMEI, TPAPUKH) 1,2
MaTeMaTHY€eCKOn 5. Br100opk# 1 BBIOOpOUHOE pacrpeneneHre. BeIOopovHbIe XapaKTepUCTHKH. 1,2
CTATHCTUKH [MTPODPECCHOHAJIBHO-OPUEHTUPOBAHHOE COAEPYXKAHUE
6. IIpaktuueckoe 3anHsitue: IlpencraBineHrWe YMCIOBBIX MaHHBIX. [IpUKIagHBIE 3a1aud: 3a7a4d MaTeMaTUYecKOM CTaTHCTHKU 2,3
TEXHOJIOTHIECKOTO MPOMHIIS.
PA3ZJEJ 11. YPABHEHUSA 1 HEPABEHCTBA 20
Temall.l. Conep:xanue y4e0HOr0 MaTepuaia:
YpaBHeHus u 1. | PaBHOCHJIBHOCTD YpaBHEHHIA, HEPABEHCTB, CUCTEM. 1,2
CHCTeMbl YPaBHEHUIA 2. | ParmonansHbIe, MpparpioHATEHEIE, TIOKA3aTeNbHBIE U TPUTOHOMETpHYecKHe ypaBHeH!s. OCHOBHBIE TIPHEMBI FX PEIICHUs 1,2
[MTPOPECCHOHAJIbBHO-OPUEHTHPOBAHHOE COJJEPYXKAHUE
3. | IIpaktuueckoe 3amsTue: Paznoxenne Ha MHOXwHTEM. Criocod rpyrmmpoBkr. CoKpallieHHe OOIIero MHOXHTEINSA. 3aMeHa 2,3
HensBecTHOro0. Haxo)kaeHne Hen3BeCTHON BEMMUMHBI B 33/1a4aX TEXHOJIOTHMYECKOT0 MPOQUIISL.
4. | Ilpaktraeckoe 3ansTre: Crcremsl ypaBHeHHH. Crioco0 moactaHoBku. Criocod croskerust. | padiraeckuit MmeTon 2,3
Tema 11.2. 5. | PaimoHanbHble, MppaloHaNIbHbIE, TOKa3aTelIbHbIE M TPUTOHOMETPHUYEeCKHe HepaBeHCTBA. OCHOBHBIE PHEMBI UX PEIICHHS 1,2
HepaBeHncrBa 6. | Ilpaxtideckoe 3aHsTHE: PazniHbIe METOBI PEILICHHS] HEPABEHCTB. 2,3
Tema 11.3. 7. | Ipaktuyeckoe 3aHsTHe: MeTon WHTepBajioB. V300pakeHHEe Ha KOOPAMHATHON IIOCKOCTH MHOXECTBAa pEIICHUN 2,3
Hcnonn3oBaHue YpaBHEHUH M HEPABEHCTB C JBYMSI IEPEMEHHBIMH U X CUCTEM
cBoiicTB n rpadgukoB | 8. | Ilpaktrueckoe 3ansTue: [IprMeHeHne MaTeMaTHYECKUX METOJOB IS PEUISHHs COIEPIKATENbHBIX 3aa4 U3 Pa3IMuHbIX 2,3
byuxumii npu o0JsacTel HayKu U MPaKTUKU
pemienuu ypasuenmii | 9. | Ipaktuyeckoe 3aHstue: MHTepnpeTays pe3yibrara, yuéT peaibHbIX OrPaHHICHHIT 2,3
H HEpaBeHCTB. 10. | KontposnbHasi paoTa no pasziery «YpaBHeHHUs] H HEPABEHCTBA. 2,3

Ilpuxkaaanbie 3aga4n

Hrorosoe nopropenne no kypcy Maremarnka 2
Hroro 3a Il cemecTp 132
Koncyabrammn 12
IpomexyTounas arrecTanms B popMme IK3aMeHa 6
Bcero 252

Jliist XapaKTEpUCTHKH YPOBHS 00y4eHHsI yueOHOTO MaTeprasa UCTIONB3YIOTCS CIIEAYIOIINEe 0003HAUCHHS:
1 - o3HaKOMHTENbHBIN (Y3HABaHUE U3YUYEHHBIX 00BEKTOB, CBOWCTB);
2 - peTIPOAYKTHBHBIH (BBIIOJHEHUE ESTEIBHOCTH 10 00pasily, HHCTPYKLUH, METOANYECKUM PEKOMEHAAUSIM WIN IO/ PYKOBOACTBOM

MIPET01aBaTeNs);

3- HpO}.‘LYKTI/IBHI)If/i (HJ'IaHI/IpOBaHI/Ie 1 CaMOCTOSATCIBHOC BBIITOJHCHUC NCATCIbHOCTHU, PCIHICHUC HpO6J’IeMHBIX, CUTYallMOHHBIX 3a):[aHPII>i).
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYUEFHOM JEATEJBHOCTH CTYJIEHTOB

Conep:xanue XapakTepucTHKAa OCHOBHBIX BUJ0B Y4e0OHOI JAeATeJIbHOCTH
o0y4eHust CTYJAE€HTOB (HAa yPOBHE Y4eOHBbIX IelCTBHI)
Bgenenue. O3HakoOMJIEHHE C pOJIbI0 MaTeMaTUKU B HayKe, TEXHHKE, 3KOHOMHKE,

MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHUUECKOM JIeATEIbHOCTH.
O3HakoOMJIEHUE C HEJISIMU U 33Jja4aMH U3y4YEeHUsI MaTeMaTUKU MPU
ocBoeruu npodeccuit CI1O u cnenmansuocteit CI10

AJI'EBPA

Pa3zButHe nousiTus o
qucJe.

Bremonnenue apudmernyeckux AeUCTBUN HaJ YMCIaMH, cOUYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI.

Haxoxnenue npuOMMKEHHBIX 3HAYEHUH BEIMYMH M [OTPEIIHOCTEH
BBIYUCIICHUI (a0CONIOTHOM W OTHOCHUTENIbHOHN); CpaBHEHUE YHCIOBBIX
BBIPAXKEHHUI.

HaxoxaeHrne omuOOK B MPEoOpa3OBAHMUSIX U BBIYUCICHUSX (OTHOCHUTCS KO
BCEM IyHKTaM IIPOrPaMMBbl)

Kopuu, crenenu,

O3HaKoOMJICHHE C ITOHSTHEM KOpPHA n-u CTCIICHHU, CBOMCTBaAMH paauKaloB U

Jorapu(@pmsi. IIpaBUJIaMU CPABHEHUS KOPHEH.

DopMyIMpOBaHUE ONPENEICHUS] KOPHS U CBOMCTB KOpHEW. Bbrumcienue u
CpaBHEHHE KOpPHEH, BBIIIOJHEHNUE TPUKHJIKU 3HAYEHUST KOPHSI.
[TpeoOpa3oBaHue 4YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, COJepKalUX
paauKabl.
Beimonnenne  pacdyeroB  1mo  Qopmynam,  COAepiKallMM  paJMKabl,
OCYIIECTBJISI1 HEOOXOIMMBIE MTO/ICTAHOBKU U IpeoOpa3oBaHusl.
OnpeneneHue paBHOCUIBHOCTU BBIPQXKECHMM ¢ pagukanamu. Pemenue
UPPALMOHAJIBHBIX YPAaBHEHUM.
O3HaKOMJICHHE C IOHATHEM CTEIICHU C JEHCTBUTEIBHBIM IT0KA3aTEIIEM.
Haxosxnenne 3HaueHU# CTENEeHHU, UCIIONB3Ysl TPH HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.
3anucbIBaHUE KOPHS N-i CTENEHU B BUJE CTENEHU C JAPOOHBIM MOKa3aTelIeM
U Ha000pOT.
@opMyJIMpOBaHHE CBOMCTB  CTemneHed. Belumcienume  cremneHed ¢
palMOHAIBHBIM I10KA3aTEJIEM, BBIITOJIHEHUE NPUKUIKUA 3HAYEHUs CTEIICHH,
CpaBHEHUE CTETICHEMN.
[TpeoOpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKEHHH, CcoJepkKalux
CTEIEHHU, IPUMEHSS CBOMCTBA. PeleHne mokas3aTenbHbIX ypPaBHEHMI.
O3HakOMJIEHHME C NPUMEHEHHEM KOpDHEH M CTENEHEH IIpU BBIYHCICHUU
CpPEIHMX, JEICHUU OTpPE3Ka B «30JO0TOM CEUEHUW». PenieHue npukiIagHbIX
3a/1a4 Ha CJIOXKHBIE NIPOLICHTHI

IIpeodpasoBanue Beimonnenne  mpeoOpa3oBaHUl  BBIpOKEHHWH, NpUMEHEHue  (Gopmyd,

ajredpanyecKux CBSI3aHHBIX CO CBOWCTBAMU CTENEHEN U JorapudmMoB.

BbIPasKeHU I Onpenenenre  00JacTW  JOMYCTUMBIX  3HAUEHUH  JIOTapH(PpMHUUYECKOTO

BbIpakeHUs. Pemienue norapupMuieckiux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUHA

OcHOBHBIE IOHATUSHA

W3ydyeHue paavaHHOTO METOJa M3MEPEHMs YIJIOB BpallleHUS U UX CBS3U C
rpagycHoit Mepoil. M3o0pakeHHe YIJIOB BpallleHUs Ha OKPYXHOCTH,
COOTHECEHHE BEIMUMHBI YIJIa C €r0 PacloN0KEHUEM.

dopmynupoBaHHe ONMpPEAEIEHUI TPUTOHOMETPUUYECKUX (DYHKIMHA AJIs YIIIoB
MOBOPOTA U OCTPHIX YIJIOB NMPSMOYTOJIBHOTO TPEYroJbHUKA U O0BSICHEHHE UX
B3alMOCBSI3H.
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OcHoBHBIE IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXAECTB IJI1 BBIYUCIICHUS
TPUTOHOMETPUYECKHE |3HAUYCHUI TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM U3 HUX
TOKAECTBA
IIpeoOpa3oBanus W3yueHne OCHOBHBIX (OPMYNI TPUTOHOMETPUH: (HOPMYIBl CIOKECHHUSA,
NpoCTeHIuX yIBOEGHHUS, INpPeoOpa3oBaHUsl CYMMbl TPUIOHOMETPUYECKMX (QYHKIUI B
TPUTOHOMETPHUYECKHMX |[IPOU3BEICHUE MU INPOU3BEICHUS B CYMMY WU NPUMEHEHHE IPHU BBIYUCICHUHU
BBIPasKeHUH 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHMS €T0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPYKHOCTH U IIPUMEHEHHE UX I BbIBOAA (POPMYIT IPUBEICHHUSI
IIpocreiimmue Pemenue mo ¢opmynaM H TPUTOHOMETPUYECKOMY KpPYTy MPOCTEHIINX
TPUTOHOMETPUYECKUE |TPUTOHOMETPUYECKUX YPABHEHHUU.
YPABHEHHSA U [IpumeHeHne OOIMX METONOB pELICHUS ypaBHEHHUH (IIpUBEICHHE K
HEPaBeHCTBA JUHEHHOMY, KBaIpAaTHOMY, METOJ DAa3JIOKCHHs Ha MHOXWTEIH, 3aMEHBI
IIEPEMEHHOI) ITPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue oTmedarbs Ha Kpyre pEIIeHUs MPOCTEHIIMX TPUTOHOMETPUYECKUX
HEPaBEHCTB
Apkcunyc, O3HaKOMJICHHE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX ()YHKIUH.
APKKOCHHYC, W3ydeHue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca

APKTAHI'CHC YHCJIa

yncia, (GopmyaupoBaHue UX, M300paKeHHUE HA CIMHUYHOW OKPYKHOCTH,
MPUMEHEHUE TIPU PEIICHUU YPaBHEHHIA

®YHKINU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
IHonsTue o
HeNpepbIBHOCTH
bysHxuun

O3HaKOMJIEHHE C TIOHATHUEM MEPEMEHHON, IPUMEpPaMU 3aBUCUMOCTEN MeXay
MEePEeMEHHBIMH.

O3HaKoOMJIEHHE C TIOHATHEM TpaduKa, ONpeieIeHHe TPUHAIEKHOCTH TOUKH
rpaduky ¢yakuuu. Onpenenenue mo Gopmysie MpOCTEHieil 3aBUCHUMOCTH,
Bujga ee Tpaduka. Brelpakenue mo ¢opmylie OXHOH MEPEeMEHHON depes
npyrue. O3HakOMIIEHHE ¢ ompeiesieHueM (QyHKIMH, (OpMYIUPOBAHUE €TO.
Haxoxnenue obnactu onpezenieHus U 001acTy 3Ha4YeHU pyHKIUN

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(GYHKIHOHAJIBHBIX
3aBHCUMOCTEH B
peabHbIX
npoueccax u siBJICHUAX

O3HakoMIIeHHE ¢ MpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHbIX
IIPOLIECCAX U3 CMEXKHBIX IIPEIMETOB.

O3HaKOMJIEHHE € JOKa3aTEeIbHBIMU PACCYXIEHUIMH HEKOTOPBIX

CBOICTB JINHEWHOM M KBagpaTUYHOW (PYHKLIMH, MPOBEIEHUE HCCIIECIOBAHUS
JUHEWHOW, KYCOYHO-JIMHEHHOHM, JApOOHO-TMHEHHON W  KBaJpaTUYHOU
¢byHkuii, nocrpoenune ux rpadukoB. IloctpoeHne u 4yreHue rpapukoB
¢bynkuunit. Uccnenoanue GyHKIuM.

CocraBnenue BUIOB (DyHKIMH NO JAHHOMY YCJIOBHIO, PELIEHHE 3a/jad Ha
IKCTPEMYM.

Brimmonnenue npeoOpa3oBanuii rpaduka GyHKINH

Oo0paTHble pyHKIMH

W3yuenune moHATUs oOpaTHOW (YHKLMH, ONpEeSeHUE BUAA U MOCTPOCHHE
rpaduka oOpaTHON (YHKIMH, HAXOXIEHHWE €€ O00JIaCTH OIpeACICHus |
oOmactu 3HaueHuil. IlpumeHeHue CBOWCTB (YHKIMHA TNpH HCCIEIOBAaHUU
YpaBHEHUH U PELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HakoOMJIEHHE C TIOHSATHEM CIIOKHOW (DYHKIIMH.
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Crenennble, Brruncnenue 3HaueHU QYHKIIHM 110 3HAYEHUIO apTyMEHTa.
NOKAa3aTeJIbHbIe, OmnpezneneHue TMONOXKEHUS TOYKM Ha Trpaduke MO ee KOOpJAUHATAM U
Jorapumuyeckne 1 |Ha000pOT.
TpuroHoMmerpuyeckue |(lcrons3oBaHue CBOMCTB (YHKUMU Al CpaBHEHMs 3HAUYCHUI cTeneHed U
(pyHKIHH. J0rapuQmoB.
Oo0paTHble [TocTpoenne rpaiKOB CTEMIEHHBIX U JOTapUPMHUUECKUX (HYHKIIUHA.
TpUroHoMeTpuyeckue |PelieHne nokasareiabHbIX U JOrapu(pMUUECKUX YpaBHEHUN M HEPaBEHCTB I10
pyHKkunu M3BECTHBIM aJITOPUTMAaM.

O3HakoMJIeHHE C TIOHATHEM HENpepbIBHOM NEpPHOAMYECKOW (yHKUHUH,
(dbopmynHupoBaHuE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX T'PapUKOB.
O3HakoMJIeHHE C IOHSATHEM TIapMOHMYECKUX KojeOaHUi M IpuMepamu
TapMOHUYECKUX KOJeOaHUI JUIsl OMHMCaHUsS MPOLECCOB B (DM3MKE U APYTHX
o0acTaX 3HaHUS.
O3HakOMJIEHHE C TOHSATHEM pa3pbIBHOW MEPUOAWYECKOH  (YHKIHH,
(dopMynupoBaHUE CBOMCTB TaHI€HCA M KOTAHIE€HCAa, IIOCTPOCHHE HX
rpaduKoB.
[Tpumenenue CBOWCTB byHKUIMH s CpaBHEHU 3HA4YEeHU I
TPUTOHOMETPHUYECKUX (DYHKIUH, pEIICHHS] TPUTOHOMETPHYECKIX YPaBHEHUH.
[Toctpoenue rpaduKoB OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIMH U
omnpeneneHue mo rpagukam uX CBOMCTB.
Beinonnenue npeobpa3zoBanus rpagukoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

MMocaenoBarenbnocT |O3HaKOMJIEHHE C MOHATHEM YMCIOBOM IOCIENOBATENBHOCTH, ClIOCO0AMU ee

3a4aHus, BBIYUCICHUAMU €€ YJICHOB.

O3HaKOMJICHHE C TOHATHEM IIpeiesa OCIeJ0BATEIbHOCTH.

O3HaKOMJICHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIOBOr0

psifa Ha IpuUMepe BBIYMCICHHUS CyMMbl OECKOHEYHO YObIBarouien
r€OMETPUYECKON IIPOTPECCUM.

Pemenue 3anau Ha npuMeHeHue (GopMysibl CyMMbl OECKOHEUHO yObIBaroIei
reOMETPUUECKOI Mporpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOIHOM.

W3yuenne u QOpMyIHpPOBaHUE €€ MEXAaHMYECKOr0 M TeOMETPUYECKOIro
CMBICTIAa, HW3YyYEHUE aJIrOpUTMa BBIYUCIICHHS TMPOU3BOJAHONM Ha MpUMEpe
BBIUUCIICHUs] ~ MTHOBEHHOW CKOPOCTM M yIJIOBOro  Kodg¢uimeHra
KaCaTeIbHOU.

CocraBneHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenue npasui qudepeHpoBaHus, TaOIHUIIbI TPOU3BOIHBIX
AJIEMEHTapHbBIX (PYHKIMHA, TpUMEHEeHue JUIst U depeHIIMPOBAHUS

(GyHKIMH, COCTaBIIEHUsI yPaBHEHUS KacaTEIbHOM.

N3yueHne TeopeM O CBA3M CBOWCTB (YHKUMH U  HPOM3BOJHOMH,
(bopMyIHpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOJHON MCCIENOBaHUS (DYHKIMH, 3a1aHHON
bopMyIoii.

YcTaHoBIIEHUE CBA3H CBOMCTB (DYHKIIMU M MIPOU3BOAHOM MO UX rpadukam.
[IpumeneHnne nporu3BOIHOM IS peIIeHU 3a7a4 Ha HaXO0XKICHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHSI U Ha HaX0XKJICHHE IKCTpeMyMa
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IlepBooOpa3nasn
U MHTerpaJ

O3HakoOMJICHHUE C TIOHSATHEM MHTETpaia U MepBOOOPa3HOM.

W3yueHne mpaBuia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI

Herorona— JleiOuuma.

Pemenue 3amau Ha CBsI3b MEPBOOOpA3HON M €€ NMPOM3BOIHON, BBIYMCIICHHE
nepBOOOpa3HON JIsl JTaHHOW (DYHKITHH.

Pemenue 3amay Ha mpUMEHEHHME MHTETpajia IJisi BBIYMCICHUS (DU3MYECKHX
BEJIMYMH U IUIOIIALEH

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi u
CHCTEeMbI YPABHEHHU I
HepaBencrBa u
CHCTEeMbI HEPABEHCTB
¢ IByMs
nepeMeHHbIMH

O3HakoMJIeHHE C TNPOCTEHIIMMHU CBEIEHHUAMU O KOPHAX anreOpanyeckux
YPaBHEHUH, NOHATUAMHU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
W3ydyeHne TeOpUM DPABHOCUIBHOCTM YPaBHEHMM M €€ IPUMECHCHMS.
IloBropenne 3ammMcu peELICHHs CTaHAAPTHBIX YPaBHEHUH, IIPUEMOB
npeoOpa30BaHusl ypaBHEHUH Ul CBEIEHUS K CTaHAAPTHOMY YpaBHEHUIO.
Pemenne panuoHalbHbIX, HPPALMOHAIBHBIX, [I0KA3aTEIbHbIX

Y TPUTOHOMETPUYECKUX YPABHEHUM, U CHCTEM.

Hcnonb3oBanue CBOWCTB U rpaduKoB (DYHKIMHA JUISL PEHICHUS YpaBHEHHA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenue ypaBHeHHMI C NpUMEHEHUEM BCeX MPUEMOB (pa3lOKEHUs Ha
MHOXHTEJH, BBEICHUS HOBBIX HEM3BECTHBIX, MOJCTAHOBKHU, Ipaduyeckoro
METO0/1a).

Pemienue cuctem ypaBHEHMH ¢ IPUMEHEHUEM PA3JIMUYHbIX CIIOCOOOB.
O3HakoMjieHME C  OOLIMMHU  BOIPOCAMHU  PEIIEHUS HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpauKoB (QYHKIMHA IpU pEIIEHUN HEPABEHCTB.
Pemenne HEpaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHEM DPa3IMYHBIX
CIoco0OOB.

IIpuMeHeHne MaTeMaTU4YeCKMX METONOB JUIsl PEUICHUS COJEP>KATEIIbHBIX
3ajjad W3 pa3iMuYHbIX OOJIacTe HayKu U HpakTuku. VHTepnpeTupoBaHUe
PE3yIbTAaTOB C YY4ETOM PEAJIbHBIX OIPAHUYEHUN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOAITHOCTEN U CTATUCTUKHA

OcHOBHBIC NOHATHSA
KOMOUHATOPUKH

W3ydyeHne mpaBuia KOMOWHATOPUKM H TNPUMEHEHUE
KOMOWHATOPHBIX 3a7a4.

Pemenrie KOMOMHATOpHBIX 3ajjad METOAOM TMepedopa W MO TMPaBUTY
YMHOKEHHSI.

O3HaKOMIJICHHE C  TOHATHSAMH  KOMOMHATOPUKH: pa3MeIIeHUIMH,
COYETaHUSIMH, TIEPECTAaHOBKAaMU U (HOPMYJIaMU ISl ©X BBIYUCIICHHS.
OObsicHeHHe U TpuMeHeHHe (OpMyNn i BBIUUCICHHS pa3MEIIeHHH,
MEePECTAaHOBOK M COUETAHUU MPHU PEIICHUH 3a/1a4.

Oznakomienue ¢ 6uHoMoM HproToHa u TpeyronsHukom [ackars.

Pemenne mnpakTHUecKuX 3aJad C HUCIIOJb30BAHUEM TOHATHI W MpaBUI
KOMOMHATOPUKH

OpU  peleHuH

DJIeMeHTbI TeOpHHU

I/IsyquHe KJIaCCUYCCKOIr'o OnmpeaciICHus BEPOATHOCTH, CBOICTB BEPOATHOCTH,

BepoOATHOCTEH TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npuMepoB BBIUHCICHUSI BEPOATHOCTEN. Penenne
3aj]ay Ha BBIYUCIIEHUE BEPOSTHOCTEH COOBITUI
IIpencrasienue O3HakoMJIEHME€ C  TPEACTAaBICHHUEM  YHCJIOBBIX  JIAHHBIX M HUX
AAHHBIX (TA0MUIbI, |XapaKTEPUCTUKAMHU.
AUATPAMMBI, Pemenue nmpakTuieckux 3ajaq Ha 00paOOTKY YMCIIOBBIX JAHHBIX,
rpaduxu) BBIUHCJIEHUE UX XapaKTEPUCTUKA

I'EOMETPUA
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IIpsiMble B MJII0CKOCTH
B NIPOCTPAHCTBE

@opMynMpOBKa M MPUBEACHHE JOKA3aTECIBCTB IPU3HAKOB B3aMMHOIO
pacIoJIOKEHUSI NPAMBIX M IUIOCKOCTEW. Pacrio3HaBanue Ha deprexax u
MOJEIAX Ppa3JINYHBIX CIIy4aeB B3aMMHOIO pACIOJOKEHUS MPSAMBIX H
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUMN.

DOopMyIMpPOBaHUE ONPEICIICHNUN, NPU3HAKOB M CBOWCTB IapaUICIbHBIX H
NEePHNEHAUKYJIAPHBIX  IUIOCKOCTEH, JBYI'PAHHBIX M JIMHEHHBIX  YIJIOB.
BrinonHeHne nOCTpOCHUs YIVIOB MEXAY NPSAMBIMH, IPAMON U INIOCKOCTBIO,
MEXY INIOCKOCTSMU 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISX.
IIpuMeHeHHEe TPU3HAKOB M CBOMCTB PACIIOJIOXKEHHUS NPSAMBIX U IUIOCKOCTEH
IIPU PELICHUH 3a/1a4.

N300paxkeHre Ha  pHUCYHKaX UM  KOHCTPYHpPOBAaHHE Ha  MOJEJIX
NEPIEHAUKYJIIPOB M HAKJIOHHBIX K IIJIOCKOCTH, IPSMBIX, MapajlUIeNIbHBIX
IUIOCKOCTEH, YIJI0B MeXAy MNpsAMOH U IUIOCKOCTBIO U 00OCHOBaHME
IIOCTPOECHUS.

Pemienne 3azad Ha BBIYMCIEHUE TIE€OMETPUYECKHX BelnuuuH. ONuchIBaHHE
paccTosiHUSL OT TOYKH [0 IUIOCKOCTH, OT IHPSAMOM [0 IIJIOCKOCTH, MEXAY
IUIOCKOCTSIMH, MEXIY CKPEIIMBAOIIUMUCS IPSIMBIMU, MEXIY
MPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopmynupoBaHHE U J0Ka3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpeM
CyILIECTBOBaHUS, CBOIMCTBA).

N300pakeHre Ha yepTekax U MOJENAX PacCTOSIHUA U OOOCHOBAHUE CBOMX
cyxkaeHuil. OmnpeeneHue W BBIYMCIEHUE PACCTOSHUN B IPOCTPAHCTBE.
[Tpumenenue Gpopmyn U TEOPEM IUIAHUMETPUHM IS PEIICHUs 3a/1a4.
O3HakOMJIEHME C TIOHSATHEM MapajUIeIbHOTO IPOEKTUPOBAHMUSI U €ro
ceoiictBamu. DopMynHpoBaHME TEOPEMBbl O IUIOIIAJU OPTOTOHAIBHOU
IIPOEKIIMN MHOTOYTOJIbHUKA.

[TpumeHneHnue Teopun A1t 000CHOBAHUS IOCTPOEHUH U BBIYMCICHUM.
ApPryMEHTUpOBAaHHUE CBOUX CYXJIEHHUH O B3aUMHOM DAacIOJIOKEHUU
IPOCTPaHCTBEHHBIX HUTYp

MHuororpaHHuKu

Onucanne M XapakTEpPUCTUKA PA3IMYHBIX BHUJIOB MHOTOIPAHHUKOB,
[IEPEUYUCIICHNE UX DJIEMEHTOB U CBOWCTB.

W300paxeHre  MHOTOIPAaHHUKOB UM BBIIOJHEHHE  IOCTPOCHHS  Ha
N300paKeHHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

Beluncinenre JMHEHHBIX DJIEMEHTOB W YIVIOB B MPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTHPOBAaHUE CBOUX CYXICHHMH. XapaKTepUCTHKA U
n300pakeHNe CeueHusi, pa3BepTKH MHOTOTPaHHHUKOB, BBIYMCIIEHUE IIIOLIaeH
MIOBEPXHOCTEH.

[TocTpoenue mpocTeimux ceueHuil Kyba, npusmbl, nupamuasl. [Ipumenenue
(akTOB U CBEJICHUH U3 IUIAHUMETPHH.

O3HakoMJIEHHE C BHJaMHU CHMMETPUM B MPOCTPAHCTBE, (OPMYJIMPOBAHUE
OIpENEICHUN U CBOWCTB. XapaKTEpPUCTHKAa CUMMETPUHU TEJl BpAlICHUS U
MHOTOIPAaHHUKOB. [IprMeHeHne CBOWCTB CHMMETPUH IPHU PEIICHHH 33]1ad.
Hcnonb3oBaHue  OpuOOpPETEHHBIX  3HAHMW  JUIg  HMCCIEIOBAaHUSA U
MOJIETTUPOBAHUS HECJIOKHBIX 3a/ay. N306paxkenue OCHOBHBIX
MHOT'OI'PAHHUKOB U BBIIIOJIHEHUE PUCYHKOB I10 YCIOBUSAM 3a/a4.
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Tena u moBepxHOCTH
BpallleHUus

O3HakoMJICHUE C BUIAMU TeJ BpalleHus, (OPMYIHMPOBAHUE X OMPEICTICHUI
U CBOMCTB.

DopMyJIUPOBAHME TEOPEM O CEUECHHM IIapa IUIOCKOCTBIO M IUIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTUKa U H300paKeHNe TeJ BPAILICHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemienue 3amay Ha MOCTPOEHUE CEUYEHW, BBIYMCIIEHUE JJIMH, PACCTOSHUM,
yriioB, moniaaei. IlpoBenenne noka3aTesbHbIX PACCYKICHUN NIPU PEIICHUH
3aj1ad.

[IprumeHeHue CBOMCTB CUMMETPHUM MPHU PEUICHUM 3a7ad Ha Tejla BpalleHUs,
KOMOMHAIIAIO TEIL.

N300pakeHre OCHOBHBIX KPYIJIBIX T€Jl M BBHIMOJHEHUE PUCYHKA 1O YCIOBUIO
3aJ1auu

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE ¢ MOHATUAMH IUIOLAAN U 00beMa, aKCHOMaMH

U CBOMCTBAaMH.

Pemienue 3a1au Ha BBIYMCIICHHE IUIOMIAAEH INIOCKUX (UIYp ¢ IPUMEHEHUEM
COOTBETCTBYIOIIMUX (HhOpMy U (HaKTOB U3 IJIAHUMETPHUH.

H3yueHue TeopeM 0 BBIYMCICHUH 00BEMOB IPOCTPAHCTBEHHBIX TEJ, PELICHHUE
3a7a4 Ha IpUMEHEHHEe (POPMYIT BEIYMCICHUS 00bEMOB.

W3yuenne  QopMmyn Ui BBIUMCIEHUS  IUIOIAAEH  MOBEPXHOCTEH
MHOTOTPAaHHHUKOB U T€JI BpAILlCHHS.

O3HaKOMJIEHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU IIOBEPXHOCTH C(Eephl.
Pemrenue 3a1a4 Ha BRIYHMCIICHHE TUIOMIAJICH MTOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tel

Koopaunarts! u
BEKTOPBI

O3HakoMJIEeHHME C TMOHATHEM BekTopa. M3ydeHue nexkapToBOMl CHUCTEMBI
KOOpJMHAT B IPOCTPAHCTBE, IIOCTPOEHUE IO 3aJaHHBIM KOOPAMHATAM TOYEK
Y IUIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHHMH OKpYXHOCTH, c(epbl, IUIOCKOCTH. Bbluncienue
paccTOSHUM MEXy TOUKaMH.

W3y4yeHne CBOWCTB BEKTOPHBIX BEJIMYWH, IIPABWJ Pa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPAaBUJ HAXOXKICHHS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IIPABUJI IEUCTBUN C BEKTOPaMU, 3aJaHHBIMU KOOPAUHATAMHU.
[IpuMmeHeHre TeoOpuu MU PELIeHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3yuenne CKaaspHOrO NPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS
IPSIMOM U TUIOCKOCTH. [IprMeHeHne Teopuu Npy pelIeHUH 3a7ad Ha AeUCTBUS
C BEKTOpaMH, KOOPJWHATHBIA METOJ, TPUMEHEHHE BEKTOPOB JUIs
BBIUMCJICHNSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMJIEHHE C JI0Ka3aTEeIbCTBAMHU TEOPEM CTEPEOMETPUU O B3aUMHOM
PacroI0KEHUH NPSAMBIX U TUNIOCKOCTEH € UCTIOJIb30BAaHUEM BEKTOPOB
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8. YYHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEN ITIPOT'PAMMbBI YYEBHOTI'O TIPEJMETA MATEMATHKA

OcBoeHne TmporpaMMmbl y4eOHOTO mpeamera MaremaThika TpeanojaraeT HalIW4Yhe B
npodeccnoHanbHOM 00pa3oBaTeNbHON OpraHU3alH, peaU3yIolIeil 00pa30BaTeIbHYI0 MPOrpaMMy
cpenHero obmero obpazoBanusi B mpeaenax ocBoenus OIIOIT CITO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOKHOCTh 00€CIEeYUTh 00Yy4aroImIUMCs
cBOOOHBIN H0oCTYN B IHTEpHET BO BpeMsi yueOHOTO 3aHSTHSI U TIEPHO] BHEYIEOHOU JIEATEIHHOCTH.

[Tomemenue KaOuHeTa JOJHKHO YIIOBJIETBOPSATH TpeOOBaHUSAM CanurapHo-
anuAeMHuoNIornueckux npaswmi u HopmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIIEHO TUITOBBIM
000py/nOBaHUEM, YKa3aHHBIM B HACTOSAUINX TPEOOBAHUSAX, B TOM YUCIIE CHEIUAIU3UPOBAHHON yueOHOU
MeOeIBI0 U CPEJICTBAMU O0yUCHUS, JOCTATOYHBIMU JIJISI BBITIOTHCHHUS
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU CTYJCHTOB

B xabunere 10KHO OBITH MYJIBTUMEINITHOE 000pyI0BAaHUE, TOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOTO MpoIiecca MOTYT IPOCMATPUBATh BU3YaJbHYIO HH(POPMAIUIO
[0 MaTeMaTUKe, CO3/1aBaTh MPE3ECHTAINH, BUICOMATEPHAIIbI, UHBIC TOKYMEHTHI.

B cocraB yuebHO-METOANYECKOTO H MaTepUaIbHO-TEXHUYECKOTO 00eCIedeH s TPOrpaMMbl yueOHOTOo
npenMera MareMatuka BXOJST:

. MHOTO( YHKITHOHATBHBIA KOMIUIEKC IPEI0/1aBaTeIs;

. HarJSIHbIE TI0COOMsT (KOMIUIGKTBI YYeOHBIX TaOJMIl, TUIAKATOB, MOPTPETOB BBIIAFOIIUXCS
YYCHBIX-MAaTEMATHKOB | JIp.);

. WH(POPMAIIMOHHO-KOMMYHUKATUBHBIC CPE/ICTBA;

. 9KpaHHO-3BYKOBBIE ITOCOOMS;

. KOMIUIEKT TEXHHUYECKON JIOKYMEHTAIlMH, B TOM 4YHCIE MAacIopTa Ha CPEACTBa OOy4YCHHS,
WHCTPYKIIUHU TIO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;

. OnOIMOTEYHBIN (HOHT.

B 6ubnnoTeunsiii poH BXOIAT YIeOHUKH, yueOHO-MeTouueckne KoMIuiekTsl (YMK),
o0ecrieynBaroe 0cBOeHHE yyeOHoro npeaMera MaTeMaTika, peKOMEH/I0BaHHbIE WIIN JIOMYILEHHbIE
JUIL  WCTIONIb30BaHUS B NPOQPECCHOHATIBHBIX 00pa30BaTEIbHBIX OpPTraHU3aIMAX, PEaTH3YIONINX
o0pa3oBaTeNnbHYIO NporpaMmy cpejHero obmero oopasosanus B npenenax ocsoenus OITOIT CITO na
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHUsl.

bubnuoreunsiii GpoHI MOXKET OBITH JIONOJHEH SHIUKIONEIUSMH, CIPABOUYHUKAMH, HAyYHOH,

Hay4HO-TIOIYJIIPHOM U IPYrOil JINTEpaTypoi 10 MaTEMATHKE.
B npouecce ocBoeHust mporpammbl yueOHOro npeaMera MaTteMaTHKa CTYJEHTHI JOJKHBI TOJTYYHUTh
BO3MOXXHOCTh JOCTyINa K 3JEKTPOHHBIM Yy4e€OHBIM MaTepuajaM [0 MaTeMaTHKe, MMEIOIIUMCS B
CBOOOJHOM JlocTymne B ceTH VIHTepHeT (3JeKTPOHHBIM KHUTaM, MPAaKTHKyMaM, TecTaM, MaTephaiam
EI'D u np.).
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