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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma oOmieobpazoBarenbHON yuyeOHOW muciuiuinHa «Marematukay (manee — «MaTeMaThukay)
npe/Ha3HayeHa Ui U3y4yeHUs MaTeMaTUuKU B MpodeccnoHalbHbIX 00pa3oBarenbHbix opranuzanusx CIIO,
pean3yIoNmMX 00pa30BaTENbHYI0 IPOrpaMMy CpeAHEro ooOiero oOpa3oBaHHUs B Mpeiesiax OCBOCHUS
OCHOBHOH mpodeccnonanbHoii obpazoBatenbHoi mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
o01iero o0pazoBaHus MPH MOJATOTOBKE KBATH(PHUIMPOBAHHBIX pabOUuX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®OI'OC cpemHero ooOmero o0pazoBaHus,
NPEObSBIEMBIX K CTPYKTYPE, COACPKAHUIO M pe3yjlbTaTaM OCBOEHHS YUeOHOH JUCHMILIMHBI
«MareMaTuKa», B COOTBETCTBHHM C PeKOoMeHJanusMU 1O OpraHM3alUU TMOJYYEHUS CPEIHEro OOIIero
o0Opa3oBaHMsl B TMpeleinax OCBOCHHS OOpa30BaTEeNbHBIX MPOTPAMM CpEIHEr0 MpodecCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO oOmiero oOpa3oBaHusI C y4eToM TpeOoBaHHMH (enepantbHbIX
rOCy/IapCTBEHHBIX O00Opa30BaTENbHBIX CTAaHAAPTOB M MOJy4aeMoW mpodeccun WM CHelHaTbHOCTU
cpenHero npodeccuoHaabHOro 0opazoBanus (MUcbMo JlenapTaMeHTa rocyAapcTBEHHON MOJUTUKY B chepe
oAroToBKH pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

[Tpu ocBoennu npodeccuit CITO TexHrnueckoro mpodus

15.01.09 MamuHHICT 1€C03aroTOBUTEIbHBIX U TPEICBOYHBIX MAIIMH

13.01.10 DnexTpoMOHTEp MO PEMOHTY U 00CITYKHUBAHHIO JIEKTPOOOOPYI0BaHUS

15.01.05 Cpapmuk (py4HOi U YaCTUYHO MEXAHU3UPOBAHHOW CBAPKU (HAILJIABKH )
MaTeMaTHKa U3y4aeTcs Kak mpoQuiibHas yueOHass AucuuIuiiHa B oobeme 295 vacos.

B ITIOY «CJIT» na marematuky otBoauTtcs 435 yacoB, B TOM uncie 295 4acoB ayIMTOPHOUN HArPy3KH.

[Tpu ocBoernu npodeccuit CI1O Texanyeckoro mpoduis
23.01.17 Mactep 1o peMOHTY 1 00CITy>KUBAHUIO aBTOMOOUIIEH

15.01.31 Macrep KOHTPOJIBHO — U3MEPHUTEIIBHBIX IPUOOPOB U AaBTOMATHKHU

MaTeMaTHKa U3ydaeTcs Kak nmpoduibHas yuyeOHas quciuiuiiia B oobeme 311 gacos.
B I'TIOY «CJIT» na marematuky orBoautcs 311 gacos, B Tom yucie 300 yacoB ayIUTOPHOM HArpy3Ku

Coneprxanue nporpaMMsl «MaTeMaTHKa» HApPaBJICHO HA JOCTUKEHUE CIEAYIOIINX
meJiei:

oOecnieueHre cOpMUPOBAHHOCTH MPECTABIEHUHN O COIIMANIbHBIX, KYJIbTYPHBIX U UCTOPHUECKHUX (PaKTOpax
CTaHOBJICHUSI MATEMAaTHKH;
obecriedeHre cOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOIO M MAaTEMAaTHUYECKOTO MBIIUICHUS;
oOecrnieueHrne CPOPMUPOBAHHOCTH YMEHUW NPUMEHATH MOJYyYEHHbIE 3HAHUS MPU PEUICHUM Pa3IMYHBIX
3a1ad4;
obecriedyeHne Cc(HOPMHUPOBAHHOCTH TMpPEJCTaBICHUM O MaTeMaTHKe KaK 4YacTH OOIedYesoBeUecKoM
KYJIbTYpbl, YHUBEPCAIIBHOM SI3BIKE€ HAyKH, MO3BOJISIOIIEM ONMCHIBATH W M3y4yaThb PEAJIbHBIEC ITPOLIECCHl U
SIBJICHUSL.

OCHOBY JaHHOW MpOrpamMMbl COCTaBJIIET COJEpXKAHHUE, COIJIACOBAHHOE C TpeOOBaHUAMHU

(beneparbHOro KOMIIOHEHTA CTaHAApPTa CPEAHEro (MOIHOT0) 001ero 00pa3oBaHusl.

B npodmiibHyr0 cOCTaBISIONIYI0 BXOIUT NPO(ECCHOHATBHO HAIIPaBJIEHHOE COepkKaHue, He00X0UMoe
JUIsL  YCBOGHUSI  NPO(ECCHOHANBHOW  00pa30oBaTeNbHOM  MporpaMmbl, (OPMHPOBaHHS Y  CTYJICHTOB
POo¢eCCHOHATEHBIX KOMITETSHITHIA.

[Iporpamma COIEpXKUT TEMATUUYECKHWW IIJIaH, OTPAXKAIOIIUN KOJWYECTBO YacCOB, BBIACIIIEMOE HA
M3Y4YE€HHE MAaTEMAaTHKU MPU OBJIAZICHUH CTYIEHTaMHU NPOPECCUsIMU TEXHUUECKOTr0 TPOpuIIs.

[TporpaMMoil mperycCMOTPEHO CaMOCTOsATENbHAsI BHEAyIUTOpHAs padoTa, BKIIOYAIOLIAs: pElIeHHE
3aj1ay, BHIIIOJHEHUE IOMAITHUX paboT, CO3/1aHuE MPEe3eHTAlU, MOArOTOBKA JOKJIA/I0B, COOOIICHUH.



OBILAS XAPAKTEPUCTUKA YYEBHOM JUCHUILIAHBI «MaTtemaTHKa»

Martemaruka sBiseTcsS (PyHIAMEHTAIbHOM 0011e00pa30BaTeIbHON AUCUUIIMHON CO CIOKHUBIIUMCS
YCTOWYHMBBIM COJIEPKaHUEM U OOIIMMHU TPeOOBAaHUSMU K MOJTOTOBKE 00YUaOIIUXCSL.

B npodeccnonanbHbIX 00pa3oBaTeIbHBIX OPTaHU3AIMIX, PEATH3YIONIMX 00pa30BaTEIbHYIO IPOrpaMMy
cpenHero o6Omero oOpazoBanust B mpenenax ocBoeHus OITOIT CITIO wa 6Gaze OCHOBHOrO 0O0IIEro
o0pa3oBaHMs, H3yYCHHE MATEeMAaTUKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MNpOQUIIs
po¢eCCHOHAIBPHOTO 00Pa30BaHU.

[Tpu ocBoenuu npodeccuit CIIO u cnenmanbrocTeit CI1O Texandeckoro npoduiis npodeccuoHaIbHOTO
oOpa3oBaHMs MaTeMaTHKa H3ydaeTrcs Oojiee YIIyOJeHHO, Kak mpoduiabHas ydeOHas IUCIUILINHA,
YUUTBIBAIOMIAsl crielu(PUKy ocBauBaeMbIX MPOGECCHIA.

3OTO BBIpaXKaeTcsi B COJIEP)KaHUH OOYyUEHHsI, KOJIMYECTBE YacOB, BBIIEIIEMbIX Ha M3Y4YE€HUE OTACIBHBIX
TEM MPOrpamMMmbl, INTYOHMHE UX OCBOEHUS CTYACHTaMHU, 00beMe M XapaKTepe MPaKTHUEeCKUX 3aHATHH, BUAAX
BHEAYJAUTOPHOM CaMOCTOATENBbHOM pabOThI CTYJCHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAM3YIOTCS B YEThIPEX HAMpaBICHUIX:

1) obuiee npeacTaBicHe 00 UACSIX U METOAaX MaTEMAaTHUKH;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBnaseHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHUSMHU;

4) BocmHTaTEIbHOE BO3/ICHCTBHE.

N3ydenne wmarematuku Kak npoduipHOW — 00mIeoOpa3oBarenbHOM  Y4eOHOW — JUCIMILIAHBI,
yYuThIBaroIIen crnenuduky ocBanBaeMbix crynentamu npodeccuii CI1O obecnieunBaercs:

BBEIOOPOM PA3IMYHBIX MOAXOA0B K BBEJICHUIO OCHOBHBIX TTOHSTHIA,

dbopmHupoBaHHEM CHCTEMBbl y4eOHBIX 3aJaHui, oOecrneynBalOmMUX ASPGEKTUBHOE OCYIIECTBICHHE
BBIOpAHHBIX 1I€JIEBBIX YCTAHOBOK;

oOoramieHHeM CHeKTpa CTWIed y4eOHOW JesSTeIbHOCTH 3a CYeT COIJIaCOBAaHUS C BEAYIIMMH
JeSTeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOpaHHON Tpodeccuu.

[IpodunpHas cocraBistonas OTpaXkaeTcsi B TPEOOBAHUAX K MOJTOTOBKE 00yUaIOIUXCSI B YaCTH:
o0IIel CUCTEMBI 3HAHHIA: CO/IepIKaTeNIbHBIE TPUMEPHI NCTIOIH30BAHNS MaTEMAaTHIECKUX UIeH U METOJIOB B
po¢eCCuOHABHON JeATETFHOCTH;

YMEHHUIA: pa3inyure B ypoBHE TPEOOBAHUHN K CIOKHOCTH MPUMEHSEMBIX alTOPUTMOB;
MPAKTUYECKOT'O UCIIOIb30BAHUS MPUOOPETECHHBIX 3HAHUN U YMEHHI: WHAMBHIYATLHOTO Yy4eOHOTO OMbITa B
MMOCTPOCHUH MAaTEMATHUECKUX MOJIENEH.

Conepxanne yueOHOW MUCIMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH COJEP)KAaTEIbHBIMU
JTUHUSAMHU 00yUICHHS MaTeMaTHKE:
aneebpauveckas JuHUsA, BKIIOYAIOLIAs CUCTEMAaTH3al[MI0 CBEIEHUN O YHcCIaxX; H3yuyeHUE HOBBIX U
0000111eHIe paHee N3YUYEHHBIX orepaluii (BO3BEACHHUE B CTENEHb, U3BJIEUEHUE KOPHS, JIOTapu(pMUpOBaHuE,
CUHYC, KOCHHYC, TAHTE€HC, KOTAaHTeHC B 00OpaTHBIC K HUM); U3YYCHHE HOBBIX BHUJIOB YHCIIOBBIX BBIPKECHUHN
1 (GOopMyJI; COBEPIICHCTBOBAHUE MPAKTUYCCKUX HABBIKOB W BBIUYUCIIHTEIBLHOW KYJIBTYPHI, PACIIUPCHHUE U
COBEPILLICHCTBOBAaHHE aJreOpandeckoro ammapara, CGOpPMHPOBAHHOTO B OCHOBHOHM INIKOJNE, U €ro
MPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHBIX 33124,
meopemuKo-@yHKYUOHANbHASL JIUHUsA, BKJIIOYAIOIIAs CHCTEMAaTH3allMi0 M pacHIMpeHue CBEICHHH O
(YHKIUSAX, COBEPIICHCTBOBAHUE IpaUeCKUX YMEHH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJIaMHU
MaTEeMaTHYeCKOTr0 aHajan3a B 00beMe, MO3BOJIAIONIEM MCCIEI0BATh JJEMEHTApHbIe (PYHKIIMH U PEIlaTh
MpOCTeiIe TeoMeTpudecKre, GU3NIECKUe U IPyTHe MPUKIIaIHbIe 3a/1a4H;

JIUHUS YPAGHEHULl U HepageHCcma, OCHOBaHHAs Ha MOCTPOCHUH M UCCIIEOBAHUN MaTeMaTHYECKUX MOJeNeH,
MIepeceKaromascs ¢ areOpandeckol U TeOPETUKO-(PYHKITMOHATBHOW TMHUSIMA U BKITIOYAOIIAs pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKU aNreOpandeckux MpeoOpa3oBaHUi A peUIeHUs YpaBHEHUI, HEPaBEHCTB U
cucreM; (HOpMUPOBAHHUE CITIOCOOHOCTH CTPOUTH M MCCIIEOBAThH MPOCTEHIIINE MaTeMaTHIECKHE MOJIEITH TPU
pElIeHNY MPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEXHBIX U CIEIUAIBHBIX JUCIHUILINH;

2eomempuyeckas uHus, BKIIOYAONIAas HATJSAHbIE MPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (HUrypax H
M3yueHHE UX CBOWCTB, (JOPMHUPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE CIIOCOOOB
TEOMETPUUYECKUX H3MEPEHUN, KOOPIAUHATHOTO W BEKTOPHOTO METOAOB JIs PEIICHUS MATEMaTHYECKUX U
MIPUKJIAIHBIX 3a71a4;



cmoxacmuyeckas JAuHUs, OCHOBAaHHAas Ha Ppa3BUTUM KOMOWHATOPHBIX YMEHHUH, TpeACTaBIeHU o
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MUpA.
Pa3BuTHe conepkaTeNbHBIX JMHUI CONPOBOXAAETCS COBEPILIEHCTBOBAHUEM HWHTEIUIEKTYaIbHBIX M
pEUEBbIX YMEHUH IIyTEM 00OTalleHNss MaTEMaTUUECKOTO SI3bIKa, Pa3BUTHS JIOTUYECKOTO MBIIIIJICHUS.

MaremaTuka sBisieTcs (yHAaMEHTAIBbHOUW 001Ie00pa3oBaTeIbHON MUCIMILIMHON CO CIOXKHUBLIMMCS
YCTOMUUBBIM COJEpXKAHUEM U OOIMMH TpeOOBaHUAMHU K MOArOTOBKE oOyuarommxcs. Peanuszauus oOmux
Lesied M3ydeHUs] MaTeMaTUKU TPAJULMOHHO (opMupyeTcs B YeThIpeX HAlpaBlIEHHSAX — METOANYECKOe
(obmee mpencrabieHue 00 UAEAX M METOJAX MAaTEMaTHKH), MHTEJJIEKTYalbHOE Pa3BUTHE, YTUIMTAPHO-
[IparMaTU4eCcKoe HampasiieHUuEe (OBIaJEHUE HEOOXOJMMBIMM KOHKPETHBIMM 3HAHUSIMHM M YMEHUSIMHU) U
BOCIIMTATEIbHOE BO3JIEHCTBHE.

Ipoduauzanus ueneii MaTeMaTHUECKOro 0Opa3oBaHUs OTpaKaeTcss Ha BHIOOpE NMPUOPUTETOB B
opraHuzanuu y4eOHOW JesATeNbHOCTH oOydarouuxcs. s TexHudeckoro mnpo¢uis BbeIOOp Lesei
CMEIaeTCsl B IPAarMaTUUYECKOM HANpPaBJIECHUM, [PEAYCMATPUBAIOIIEM YCHUJIEHHUE M pacllUpeHHe
IIPUKJIAJHOTO XapakTepa HW3y4eHUs MaTeMATHUKH; IPEMMYLICCTBEHHON OPHEHTALUN HAa aIrOPUTMUYECKHUM
CTHJIb TIO3HABATEIBHOH JesATeNbHOCTH. M3ydeHne mareMaTWKH Kak MpOoQHIBHOTO y4eOHOro mpeaMera
obecrieunBaeTcs:

— BBIOOPOM pa3IMYHbIX [10/IX0/I0B K BBEJICHUIO OCHOBHBIX IIOHATHUI;

— (dopMupoBaHHEM CHUCTEMbl YUeOHBIX 3ajaHuil, obecneunBaromUX 3((EeKTHBHOE OCYILIECTBICHHUE
BBIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

— oforameHrueM CHekTpa CTuiell y4eOHOW JesTelNbHOCTH 3a CYeT COIVIACOBaHMS C BEAYIIMMHU
JeSTeTbHOCTHBIMH XapaKTePUCTUKAMU BBIOpaHHON MPOQeccuu.

IIpoduabHas cocraisomas OTpaxaercss B TpeOOBaHUAX K MOATOTOBKE OOYUYaIOIIMXCS B YaCTHU:

— 0011l cucTeMbl 3HAHUN: COJiepKaTeNbHbIE IPUMEPBI UCIIOJIb30BAHUSI MATEMATUYECKUX UIEH U METO0B
B IPO(eCCHOHATIBHOMN 1EATEIbHOCTH;

— YMEHHIA: pa3inure B ypoBHE TPeOOBAHUHN K CIIO)KHOCTH MPHUMEHSEMBIX aJTOPUTMOB;

— IPAKTUYECKOT0 MCII0JIb30BaHMsI IPUOOPETEHHBIX 3HAHUM U YMEHUIN: HHIAMBUAYAJIHOTO Y4€OHOI'O OIbITa
B [IOCTPOCHUU MaTEMaTHYECKUX MOJIENIEH, BBIMOJIHEHUN UCCIIEIOBATEIbCKUX U MPOEKTHBIX PadoT.

Takum o0Opa3oM, mporpaMMa OpPHEHTUPYET Ha NPUOPUTETHYIO pOJb IPOLECCYabHBIX
XapaKTepUCTHK y4eOHOW paboThl, 3aBUCALINX OT MPOPuIIst NpodhecCHOHATbHOW MOATOTOBKH, aKLIEHTUPYET
3HAa4YeHUE IIOJyYeHUs OIbITAa HCIOJb30BaHUS MaTeMaTHKH B COJAEPXKATElIbHBIX MU MPO(HecCHOHATBHO
3HAYUMBIX CUTYalUSX 10 CPaBHEHHUIO C (OpMalbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU
o0OyueHusl.

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

VYuebHas aucuuiuinHa «MaremaTuka» sBIsSeTCs Y4eOHBIM IPEIMETOM O00s3aTeIbHOM INpeIMEeTHOM
obnactu «Maremaruka u uHdopmatukay OI'OC cpennero obmiero oopazoBaHus.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3AIMIX, PEATH3YIOUMX 00pa30BaTeIbHYI0 IPOrpaMMy
cpeanero obmero oOpasoBanusi B mpeaenax ocBoeHuss OIIOII CIIO na 0aze OCHOBHOro oOOIIEro
oOpazoBanus, yaeOHas AUCIUIUINHA «MaTemaTuka» u3ydaercs B 00meo0pa3oBaTeIbHOM ITUKIIE Y4eOHOTO
miaHa OIIOIT CIIO Ha 6a3e OCHOBHOTO 00mero oO0pa3oBaHUS C TMOJTYYEHHEM CPEIHETO OOIIero
obpazosanus ([IIIKPC, IIIICC3).

B yue6nsix mmanax [MITKPC, TITIICC3 y4yebnas aucuurumaa «MaTeMaTrkay BXOAUT B COCTAaB OOIINX
00111€00pa30BaTENbHBIX YUEOHBIX JUCHUIUIMH, (OPMUPYEMBIX U3 00s3aTEIbHBIX IPEAMETHBIX 0bacTei
@I'OC cpennero obmiero oopazoBanus, s npodeccuit CIIO unu cneunansuocreit CI1O
COOTBETCTBYIOLIETO MPOpUIIs MPOhEeCCHOHATBHOTO 00pa30BaHMsL.



PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLITAHBI

OcBoeHue coniepkanus yaeOHOW JUCIMILTUHBI «MaTteMaTuka» 00eceuynBaeT JOCTHKCHUE
CTYICHTAMHU CJICIYIOIIHNX pe3y1bmantos.

®  JIUYHOCHIHBIX:
——  chopMHpPOBAaHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHMUS SIBIICHUI U MIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKHU;
—— T[IOHUMaHHWE 3HAYMMOCTH MATEMATHKHU ]IS HAYYHO-TEXHHUYECKOro Mporpecca, chopMupoOBaHHOCTH
OTHOIIIEHUS K MaTeMaTHUKE KaK K YacTH OOIIEYEIOBEYECKON KYyJIbTYphl Yepe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHUS MaTEMAaTUKH, 3BOJIFOLMEN MAaTEMATUHYECKUX HJIEH;
—— Dpa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMs, aJTOPUTMUUYECKON
KYJIbTYPbl, KPUTHYHOCTA MBIIUICHUSI HAa YpPOBHE, HEOOXOAMMOM Juisi Oyaymied mpodecCHoHaIbHOM
JEeATEIBLHOCTH, JIJIS IPOJOJKEHUST 00pa30BaHUs M CaMOOOpa30BaHUS;
——  OBJIQJICHUE MATEMATHYECKUMHU 3HAHUSIMA U YMEHUSMU, HEOOXOAMMBIMHU B MTOBCEHEBHOW KU3HU, JJIS
OCBOGHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCIHMIUIUH W JUCIHUIUIMH MPO(EeCcCHOHATBLHOTO LUKIA, AJS
MoJTydeHust 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOIMUX YrITyOJIeHHOW MAaTeMaTHYECKOH MOTOTOBKHY;
——  TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUN BCel
KU3HU; CO3HATEIhHOC OTHONICHHWE K HEMPEpPHIBHOMY OOpa30BaHHWIO KAaK YCIOBHIO  YCIICIITHOM
po¢eCCHOHAIIBHON 1 OOIIIECTBEHHOM JEATEIHbHOCTH,
——  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPUECKOU U OTBETCTBEHHOU JEATEIHLHOCTH;
—— TOTOBHOCTb K KOJUIGKTUBHOW paboOTe, COTPYAHHYECTBY CO CBEpCTHHKaMHU B 0Opa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIICIOBATEIILCKOM, IPOCKTHON U IPYIHX BHJAX JNEATCIHHOCTH,
——  OTHOIIEHHE K MPO(EeCcCCUOHAIBHON NEATEIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEUICHUH JMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOJIEM;

® MemanpeoMemHuvlx:
—— YMEHHME CAMOCTOSITEJIBHO OIPEACNATh LEIU JACSITEIBHOCTU W COCTABIIATH IUIAHBI JIEATEIIbHOCTH;
CaMOCTOSATENIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JEATEILHOCTH; MCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPChl ISl JOCTHUKEHHUS IOCTAaBJIEHHBIX LENEH W pealv3aliu IUIAHOB JIEATEIbHOCTH;
BBIOMPATH YCIIEUTHBIE CTPATETUHU B PA3TUYHBIX CUTYaIIUSIX;
—— yMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJEWCTBOBATH B MPOIIECCE COBMECTHOM JESTENbHOCTH,
YYHUTBIBATh MO3UIUHU APYTHX YIaCTHUKOB JEATEILHOCTH, d(PPEKTUBHO pazperniaTh KOHMOIUKTHI;
—— BIIQJICHHE HaBBIKAMH TO3HABATENbHOH, y4eOHO-MCCIEAOBATEIbCKOM U MPOEKTHON NeSTENbHOCTH,
HaBBIKAMH pa3pelIeHUs] MpoOJIeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pelieHust NTpaKTUYECKUX 3aJ1ay, IPUMEHEHUIO Pa3IUYHbIX METO/I0B ITO3HAHMUS;
—— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOM MH(OPMAIIMOHHO-TIO3HABATEILHON JEsATEIbHOCTH,
BKJIOUAsi YMEHHUE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHKAX WHGOpPMAIMU, KPUTUYECKU OLIEHWBATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO, TTOTYIAEMYIO U3 PA3THUYHBIX HCTOYHUKOB;
——  BJAJCHHUE SA3BIKOBBIMHU CPEJCTBAMHU: YMEHHE SICHO, JIOTUUHO M TOYHO U3JIaraTh CBOIO TOYKY 3pEHUS,
WCIIOTh30BaTh aJICKBAaTHBIC S3BIKOBBIE CPEICTBA;
—— BIAQJICHHEC HAaBbIKAMHU I[I03HABAaTEIbHOU pe(lIekcuyu Kak OCO3HaHWs COBEpIIAeMbIX ACHCTBHIA U
MBICJIUTENIBHBIX TPOIIECCOB, WX PE3YJbTaTOB MU OCHOBAaHWM, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
MMO3HABATENIbHBIX 337a4 U CPEACTB AJI UX JOCTHIKEHUS,
——  TEeNCYCTPEMJICHHOCTh B TIOMCKAaX W TPHUHATHU pEHIeHUuH, COOOpa3sUTENIbHOCTh M HWHTYHIHUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHH; CIIOCOOHOCTh BOCIIPHHUMATH KPACOTY U TAPMOHHIO MHUPA;

®  npeomMemmuvIx:
—  c(hOpPMHUPOBAHHOCTh TPEJCTABIEHUNA O MaTeMaTHKEe KaK 4YacTH MHPOBOM KYJIBTYPhl M MeECTE
MaTEeMaTHKd B COBPEMEHHOM [MBUJIM3AIUU, CHOCO0AaX OMUCAaHHWS SBIEHUN pEaTbHOTO MHpa Ha
MaTEeMaTUIEeCKOM S3BIKE;
—  chopMHpOBaHHOCTH MPECTABICHUN O MATEMAaTHIECKUX MOHATHIX KaK BAKHEUITUX MaTeMaTHIECKUX
MOJIETISAX, MO3BOJISIONINX ONMKMCHIBATh M M3Y4YaTh Pa3HbIE MPOLECCHl U SIBJICHHS; TOHUMAaHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOI0 MOCTPOCHUSI MAaTEMaTHUECKUX TEOPUH;



—— BJIQJCHHME METOAAMH [I0KA3aTEJIbCTB U AITOPUTMOB DPEUICHMS, YMEHUE UX NPUMEHATH, IIPOBOJUTH
JIOKa3aTelIbHbIC PACCYXKICHUS B XO/I€ PELICHUS 3a/1a4;

——  BJIQJICHHME CTaHAAPTHBIMU IIPUEMAMM PELICHUS PAlMOHAIBHBIX U UPPALMOHAIbHBIX, IOKA3aTEIIbHBIX,
CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUH M HEPABEHCTB, MX CUCTEM; MCIOJb30BAHUE TIOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YUCJIE JJIS TOMCKA IIyTU PEIICHUS U WUIFOCTPALMU PEIIECHUS] YPaBHEHUN
Y HEPABEHCTB;

—  c(OpPMHMPOBAHHOCTb NPEJCTABICHUH OO0 OCHOBHBIX IOHATHAX MaTeMaTHMYECKOro aHaW3a U HuX
CBOWCTBaxX, BIIQJICHUE YMEHHEM XapaKTepHU30BaTh MOBelIeHHE (YHKIMN, HCHOJIH30BAHUE IOIyYCHHBIX
3HAHUH JUIA ONMCAHUS U aHAJIN3a PEANIbHBIX 3aBUCUMOCTEH;

——  BJIaJICHHE OCHOBHBIMHU MOHATHUSMH O IJIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PHUTypax, UX
OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTb YMEHUS paclio3HaBaTh 'eOMETpUUEcKue (PUIypbl Ha yepTexax,
MOJICNIIX ¥ B PEaJbHOM MHpE; MPUMEHEHHE M3YYEHHBIX CBOWCTB T€OMETpHUYeCKUX (puryp u Gopmyn s
pELIEeHNs TEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COIEPIKAHUEM;

——  c(OPMHPOBAHHOCTH MPEJCTABICHUNA O MPOILECcCaxX U SABICHHUSIX, IMEIOLINX BEPOSTHOCTHBINA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEAJIbHOM MHPE, OCHOBHBIX IOHSTHSX 3JIEMEHTAapHOM TEOpUu
BEPOSITHOCTEH; yYMEHHA HAXOIUTh W OIICHWBATh BEPOSTHOCTH HACTYIUICHHSI COOBITHH B MPOCTEHIINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4allHbIX BEJIUYUH;

——  BJAJICHUE HaBBIKAMHU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPU PEIICHHUH 3a4a4.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

IToBTOpEHUE HIKOJIBHOIO Kypca

Lenble u paunoHanbHble yncna. JleiictBurensHbie uncna. [IpeobpasoBanue anredpanyeckux BhIPaKEHUH.

Pemenne ypaBHenwii. Pemenue nepaBeHCTB. ['paduku GyHKIMIA.
Tpuronomerpuyeckue (PyHKIMH U TPUTOHOMETPUYECKHE YPABHEHUS

Panuannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIa.
®opmyisl npuBeaeHuss. PopMyitbl cinoxkeHns. Popmysl yaABOCHUS. Popmyivl NOIOBUHHO2O Yed.
IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKMX (YHKIUI B HMPOM3BEACHUE U TPOU3BENIEHUS B CyMMY.
Buipaowcenue mpuconomempuueckux ynkyuil uepes manceHc nonoeuHHo2o apeymenma. Ilpocteitmue
TPUTOHOMETPUYECKUE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTtHbIe TPUTOHOMETPHYECKHE PYHKIUH. APKCHHYC, apDKKOCUHYC, AapKTaHT€HC.
IlIpakmuueckue 3anamus
Panuannelii  MeTron M3MEpeHHs YIJIOB BpalleHWs M CBA3b C TIpagycHol Mmepoil. OcHOBHbIE
TPUTOHOMETPUUYECKUE  TOXKIECTBA, (OPMYNBI  CIOXKEHMs, YyABOEHHUS, NpeoOpa3oBaHUE  CYMMBI
TPUTOHOMETPUYECKUX (PYHKLMI B MPOU3BEJIEHUE, NTPEOOpa30BaHUE MPOU3BEIEHUS TPUTOHOMETPUUECKUX
¢bynkuuit B cymmy. I[Ipocreiiime TpUroHoMeTpruueckue ypaBHEHHs U HEpPaBEHCTBA.
@Oyuknuu. OO01acTh ONpeneIeH!sT 1 MHOXKECTBO 3HaueHUi; rpaduk (yHKIHUHU, TOCTpOoeHUE TpaduKoB
(GYHKIUH, 3aIaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CeoiictBa ¢yHkuuu. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTb, OTPAHHUYEHHOCTb, MEPUOJAUYHOCTD.
[TpoMexyTku BO3pacTaHuss W YOBIBaHHWs, HauOOJbIIEe W HAMMEHbIIEE 3HAYEHUS, TOYKH SKCTPEMyMa.
I'padmueckas unTepnperanus. [Ipumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX Ipolieccax u
SBIICHUSAX. Apu(pMETHIECKHe onepanuy Haa QyHKIHUSIMU.
Crnoxnas ¢yHKIIUS (KOMIO3UIM). [lonamue o HenpepvlgHOCMU YHKYUU.
Oopatubie ¢ynkuun. Obnacmev onpedeieHuss u obdracmes 3HaveHutl oopammuou Gyuxyuu. Ipagux
obpamuoll pyHKYuU.
OOpatHble TpUTrOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.
Omnpenenenust pyHKITUN, ©X CBOMCTBA U TpadUKH.
IIpeoOpasoBanust rpadukoB. [lapamienbHbli mepeHOC, CUMMETPHs OTHOCHTENBHO OCEed KOOpAMHAT U
CUMMETpHUSl OTHOCUTEIBHO Hayana KOOPAMHAT, CHMMETPHSI OTHOCUTENIBHO NPSIMOM Y = X, pacTsSKEHHE U
C)KaTue BJOJb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamusn



[Tpumepsbl 3aBUCHMOCTEH MEXIy NEpEeMEHHBIMH B peajbHBIX IMPOIeCCaX U3 CMEXKHBIX JIUCIUTLINH.
Omnpenenenue pynkmuii. [loctpoenue u urenune rpadukos ¢yHkiui. MccnenoBanne Gpynknuu. CBOMCTBa
JUHEWHOH, KBAJAPAaTUYHOW, KYCOUHO-JIMHEHWHOM © JApOoOHO-TMHEHHON ¢yHKkumii. HenpepbiBHBIE U
nepuoanueckue ¢ynkiuu. ColicTBa U rpaduku CHMHYcCa, KOCHHYCa, TaHreHca U kotaHreHca. OOpaTHbie
dbynkunn u ux rpadpuku. O6parHbie TpuroHoMerpudeckrue Gynkiuu. [IpeodbpazoBanus rpaduka GyHKIUH.
lapmonnueckue konebanus. [Ipuknamneie 3amadn. TpUTOHOMETpHYECKHE YpPaBHEHHS M HEPABEHCTBA,
CUCTEMBbI TPUTOHOMETPUUECKUX ypaBHEHHI. PelieHue 3a1ay mpou3BOJCTBEHHOIO cojepkanus. Pemienue
3aJ1a4 MPOU3BOJICTBEHHOTO cojepkanus. [loctpoeHne rpadMKoB ¢ MOMOIIBI0 KOMIBIOTEPHON MPOTPaMMBbI
Advanced Grapher. Ilpumepbl pelieHHs TPUTOHOMETPHUUECKUX YPAaBHEHMH M CHCTEM YpaBHEHHH C
HCIIOJIB30BaHUEM KOMITbIOTEpHBIX mporpamm LoviOtvet, Universal Math Solver (UMS) - YuuepcanbHbIit
Maremarnueckuii Pemarens.

IMapanieabHOCTH B MPOCTPAHCTBE

AxcuoMsl crepeoMeTpur. CrieCTBHS U3 aKCUOM.
B3anMHOe pacnosnokeHue IByX NpsMbIX B IIPpOCTpaHCTBE. [lapaiienbHOCTh NPSIMON U IIJIOCKOCTH.
[TapannensHOCTh TUIOCKOCTEN. CBOMCTBA NapaJIeIbHBIX TIOCKOCTEH.

IlepneHAUKYJISIPHOCTH B IPOCTPAHCTBE
[lepnenpukynapHocTs  mOpsAMbIX. [lepneHauKynaspHOCT HpsAMOM M IUIOCKOCTH. CBsI3p  MexAay
MEPIEHIUKYISIPHOCTBIO U NApAJLIEIbHOCTBIO. IlepneHaukymsp ¥ HakJIOHHAs. YTOJI MEXAYy NpsIMOU U
mIockocThio. Teopema o Tpex mnepneHauKyispax. JByrpansuslid yroi. IleprneHIuKyasspHOCTH JBYX
IIJIOCKOCTEMN.
IlIpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOTO PACIOJIOKEHHS MPSAMBIX. YTOJN MEXAY NpsAMbIMH. B3auMHOE pacrnoiioxeHue
IIPSAMBIX U IUTOCKOCTEN. [IeprieHauKymsap 1 HaKJIOHHAs K INIOCKOCTH. YTOJI MEXY NMPSMON U IJIOCKOCTBIO.
TeopeMsl 0 B3aHMHOM PacoJIOKEHUH IPSIMOU U IIJIOCKOCTH. Teopema o Tpex MepreHInKyspax.
[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U MIEPIEHIUKYIISIPHBIX IUIOCKOCTEN. PaccTosiHuEe OT TOUKH 110
IIJIOCKOCTH, OT IPSIMOM JI0 INIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMH, MEKY CKPEIIUBAIOIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME M €ro CBOMCTBA. leopema o niowjaou OpmoO2OHANbHOU NPOEKYuU
MHO20y20bHUKA. B3auMHOE pacmonokeHue NpoCcTPaHCTBEHHBIX UTYp.

Koopaunatel 1 BeKTOpBI

[IpsimoyronbHast (IeKkapToBa) cCCTEMa KOOpJAUHAT B MpocTpaHcTBe. PopMysia pacCTOSTHUS MEXTY TIBYMS
TOYKaMH. Y paBHEHUS CPEPBL, nI0CKOCMU U NPAMOU.

Bextopel. Moayns Bektopa. PaBeHCTBO BekTOpoB. CIll0)KEHHE BEKTOPOB. YMHOJKEHUE BEKTOpa Ha
yucno. Pa3znokeHne BEKTOpa IO HANPABJICHMAM. YTOJ MEXIy AByMs Bekropamu. [Ipoeknmns BekTopa Ha
ocb. Koopaunate! BekTopa. CkansipHOE MPOU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MaTEMATUYECKUX U IPUKIIAIHBIX 3aad.
Ilpakmuueckue 3anamusn
Bekropsl. /[leiictBust ¢ BekropaMu. JlekapToBa cuCTeEMa KOOpAMHAT B IPOCTPAHCTBE. YpPaBHEHHE
OKPY>KHOCTH, c(ephl, TIOCKOCTH. PaccTostHme Mexay Toukamu. JIeHMCTBHUS C BEKTOpaMH, 3aJaHHBIMHU
koopauHaTamMH. CKaJspHOE NpPOU3BENECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MpPSIMOW M IUIOCKOCTH.
Hcnons30BaHne BEKTOPOB P JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHH.

IIpousBoaHas GpyHKIUH

IMocaenoBareabHocTU. CriocoObI 3a/1aHNS U CBOWCTBA YHCIOBBIX MOCIEI0BATEILHOCTEH.

Ilonamue o npeodene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOU 02PAHUYEHHOL
nocneoosamenvrocmuy.  CymMMUpOBaHWE  TOCJeaoBaTelbHOCTEH.  beckoHewHo — yObIBaromas
TEOMETPUYECKAs IPOIPECCUS U €€ CyMMa.

IlpousBoanas. Ilpupamenue aprymenta ¢yakuuu. OmnpeneneHue npousBoaHou. [IpaBumia
BBIUYHCIIEHUS IPOU3BOAHOM. [Ipon3BOAHBIE CYMMBI, pa3HOCTH, IPOU3BENEHNUS, YacTHOT 0. [Tpon3BogHas
cnoxHoit ¢yHkuuu. [Ipow3BogHas TpUTOHOMETPHUYECKUX (GYHKIUN. [Ipouzsoonvie o0Opammoll
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dyHKyuu u Komnozuyuu QyHKyuu.

Ilpakxmuueckue 3anamus

YucnoBasi MocCle0BaTeIbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYHCICHUS WICHOB IOCIEI0BATCIBLHOCTH.
[Ipenen nocnenoBatenbHOCTH. beckoHeuHo yObIBaromas reoMeTpuyeckast porpeccus.

[IpaBuna u hopmyssl quddepeHupoBanms, Ta0IMIa TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKIIHM.
[Ipou3BomHasi  TpUTOHOMETpUYECKUX  (QyHKIWH.  HaxoxaeHue  NPOM3BOIHBIX,  HCHOJIB3YS

KomIbloTepHyto nporpammy Universal Math Solver (UMS) - VuuBepcanbhblli MaremaTnueckuii
Pemarens.

IIpumeHeHne NPON3BOAHOI U NEPBOOOPA3HOI

[Tonstne 0 TPOM3BOMHOW (PYHKIMH, €€ T€OMETPHUECKUIl M (DU3MUYECKH CMBICI. YpaBHEHHE
KacarenpbHOW K rpaduky ¢yHkiuu. lIpuMeHeHHEe NPOW3BOJHON K UCCICAOBAHUIO (QYHKIHMHA U
noctpoeHuto rpadukoB. [IpuMepsl HCIOIB30BaHUS TMPOWU3BOAHON Ui HAXOXKICHUS HAMIYYILIEro
peleHys B MPUKIAJHBIX 3a1adax. Bropas npousBojHas, ee reoMeTpu4ecKuil U (PU3NYECKUI CMBICII.
Haxoxnenue ckopocTd [uid 1mpouecca, 3agaHHoro ¢opmyinoil u rpapukom. Ilpumenenue
ONIPEAEIICHHOTO0 MHTErpana Iy HaxXx0XKIEHUs IUIONIaJd KpUBOJMHENHHOW Tpanenuu. Popmyna
Herorona—IJleiiOnuna. [Ipumepsl npuMeHeHUs: HHTErpajia B PU3UKE U TEOMETPUU.

Ilpakmuueckue 3anamusn

IIponsBonHas: MEXaHUUYECKUN U T€OMETPUUECKHI CMBICI IPOU3BOJHOMN.

VYpaBHeHHe KacaTenbHOW B oOmeMm Buzae. MccrnemoBanue (GyHKIMHM C TOMOIIBIO IMPOWU3BOIHOM.
Haxoxxnenue HanOoJbI1Iero, HAMMEHbBILIETO 3HAYSHUS U SKCTPEMalIbHbIX 3HAU€HUH (PyHKIMH.
WuTterpan u nepBoodpasnas. Teopema HeroTona—IJleliOnuna. [Ipumenenue nuTerpaina K BBIYUCICHUIO
¢u3nyeckux BeNWYMH U IUIomajeil. PemeHue 3amad IpOM3BOACTBEHHOrO cojepkaHus. Pemienue
3a/1a4 MPOU3BOJCTBEHHOI'O COJIEpPKAaHMs. DBBINIONHEHUE YIPaXHEHUH, HCIIOIb3YS KOMIIBIOTEPHYIO
nporpammy Solver 1.1.

MHoOrorpaHHuKHu

Bepuunsl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmka. Muozoepannvie yenvi. Buvinykivie
MHo2oepanHuku. Teopema Diinepa.
[Tpusma. Ilpsimas u naknonnas npusma. Ipasunsaas npusma. [apamnenenunen. Kyo.
[Mupamuna. IlpaBunpHas nupamupga. YcedeHHass nupamyaa. Terpasap. Cummerpun B KyOe, B
napajuiefienumnese, B npusme u nupamuae. Ceuenus Kyoa, IpuU3Mbl U TUPAMUIBL.
[IpencraBieHre o MpaBWIIBHBIX MHOTOTpaHHHMKaxX (TeTpajzape, KyOe, OKTadJpe, AOJEeKa’ape H
UKOCadIpe).
®opmyiel 00beMa Ky0a, IPSMOYTOJILHOTO Napajiesienune/1a, Ipu3Mbl, THPAMUIbI.
Ilpakmuueckue 3anamus
Paznuunble Buabl MHOrorpaHHukoB. Mx wnzoOpaxenus. CeueHHs, pa3BEepTKH MHOTOTPaAHHUKOB.
[Tnomane mnoBepxHocTH. Buael cummerpuit B mnpoctpaHcTBe. CHMMETpUS MHOTOTPAaHHHUKOB.
Brruucnenne miomaneit m o0beMoB. Pemenne 3amad mpou3BOACTBEHHOTO cojnepkaHus. PemieHue
3a]1a4, UCIOJIb3Ysl KOMIIBIOTEPHYIO IporpaMMy Pacuérsl mo marematuke 1.0.

Tes1a ¥ IOBEPXHOCTH BpalleHUs
Hunuaap u koHyc. YceueHHBbIH koHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, OOpasyroras,
pa3BepTka. OCeBbIE CEUEHUSI M CEUEHNs, NTapaJlIeIbHbIE OCHOBAHHUIO.
[Tap u cdepa, ux ceuenusi. KacarenbHas miaockocts K chepe. Dopmynsl MIOMAAA MOBEPXHOCTEH
IUIUHApa U Konyca. Dopmyiiel oObeMa mapa u miomaau chepsl.
Ilpakmuueckue 3anamusn
Paznuunbpie Buasl Tenm BpamieHus. Mx uzobpaxkenus. CedeHusi, pa3BepTKH Ten BpamieHus. [lnomans
MMOBEPXHOCTH. Bunabl cumMmerpuil B mpocTtpaHcTBe. CUMMETpHs Tesl BpalleHus. Bbeluucienue
wiomaaei u oo0beMoB. PelieHne 3aad mpou3BOACTBEHHOTO CO/Iep KaHus. Pelienue 3amad, HConb3ys
KOMIBIOTEPHYIO NTporpammy Pacuérel mo marematuke 1.0.
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IlokazaTenbHas, JorapupmMudecKas U creneHHass QyHKIHU

Kopuu u crenenu. KopHu HaTypanbHOU CTENEHU U3 YMCiIa U UX CBOMCTBA. CTENEHU C PallMOHAIbHBIMU
[IOKa3aTelsiMi, MX cBoMcTBA. CTeneHu ¢ JCHCTBUTENBHBIMU IOKa3areiasiMu. CBoOHCTBa CTENEHH C
JNEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm uncna. OcHOBHOE JIOrapu(PMUYECKOE TOXKIECTBO. JleCATUYHBIE W HATypaIbHbBIE
norapudmsl. [IpaBuna neictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.

[IpeoOpazoBaHue palMOHAIBHBIX, UPPANMOHAIBHBIX CTEIIEHHBIX, MMOKA3aTEIbHBIX U JIOTAPH(PMHIESCKUX
BbIpaxeHuil. OnpeneneHus pyHKIMA, UX CBOICTBA U rpaduKH.

HppanuonansHble, MOKa3aTeabHbIe U JOrapuMUYecKue ypaBHEHUS U CUCTeMbl. OCHOBHBIE NMPUEMBI HX
pemieHus (pa3ioKEHHE HAa MHOMKUTENH, BBEJIECHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TpapUUeCcKHii
METO[).

HpparnmonansHbie, OKa3aTelbHbIC U Jorapudmuueckue HepaBeHCTBA. OCHOBHBIC MPUEMBI UX PELICHUS.
Hcnonb3oBanue cBOMCTB U rpadukoB PYHKUUN IpU PEILICHUU YPAaBHEHHUM U HEPABEHCTB.
Ilpakmuueckue 3anamusn

Apudmerndeckne IEHCTBUS HAJ 4YHCIAMHU, HAXOXJICHHE TPUOJIMKCHHBIX 3HAYCHUN BEIWYMH U
MOTPENIHOCTEN BBIYMCICHHI (a0COTIOTHON M OTHOCUTENIBHOM ), CPABHEHHE YUCIIOBBIX BBIPAKCHUH.
Brruucnenue u cpaBHeHHE KOpHEW. BoinonHeHne pacueToB ¢ paJuKalaMH.

Pemenue wmppauvoHanbHbIX ypaBHeHUM. HaxoxzaeHue 3HayeHUM CTENEHEH C paluuOHalIbHBIMU
nokazarensimMu. CpaBHeHue creneHeil. [I[peoOpa3zoBaHus BeIpakeHUI, COIepKalUX cTereHu. Penenue
MMOKa3aTeIbHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne npukiagHex 3amay.
Haxosxnenue 3HaueHuit jorapudma mo npou3BoILHOMY OCHOBaHUIO. [lepexo1 OT 0JJHOro OCHOBAaHMS K

npyromy. Berumcnenume wu cpaBHeHWe JorapudmoB. JlorapudmupoBaHHe € TOTCHIIMPOBAHHE
BblpakeHui. [IpuOJMIKCHHBIC  BBIYMCICHHS W pEIICHUS TNPHUKIAAHBIX  3a7ad.  PerineHue
nmorapu(MHUUECKUX YpaBHEHHH W HEpaBEHCTB. PemieHue 3amay MpPOW3BOACTBEHHOTO COACPKAHUS.
Perienue ypaBHEHHMII W HEpaBEHCTB, HCIIOJIb3Ysl KOMITbIOTepHYIO mporpammy Universal Math Solver
(UMS) - YuuBepcanbHbiii MaTematuueckuii Pemarens u nporpammy LoviOtvet.

DJIeMeHTbl KOMOMHATOPUKH, TCOPHH BEPOSITHOCTH, MATEMAaTHYECKOM CTATHCTHKH

JJjieMeHTbl KOMOMHATOPMKU. OCHOBHBIE NOHATUS KOMOMHATOPHMKH. 3aJayd Ha MOJICUET 4YHCcIa
pa3MelieHnii, IepecTaHOBOK, coueTaHuil. Pemenue 3anad Ha nepebop BapuantoB. PopMyna OMHOMA
Herotona. CoiicTBa OMHOMUHANBHBIX Kod(dunmenTo. Tpeyronbauk [lackans.
DJjieMeHTbl TeopuM BeposiTHOcTeil. CoObITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOXEHHE
BeposiTHOCTEeH. [lonamue o nezasucumocmu codovimuil. /uckpemnas cuyyatinas 8eiuyund, 3aKOoH ee
pacnpedenenusi. Yucnosvie xapaxmepucmuxku OUCKpemHOU caAy4aunou eenudunvl. I[lonsmue o 3axone
OonvuUX Yucen.
JJjieMeHTbl MaTeMaTH4yeckoil craTtucTHKHU. [IpencraBieHue AaHHBIX (TaONHULBI, JWArpaMMBI,
rpaduKy), ceHepanrbHas COBOKYNHOCMb, 8blOOPKA, cpedHee apupmemuueckoe, meouana. Ilowamue o
3a0ayax Mmamemamu4eckou CmamucmuKuy.
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoSsmMHOCMHbIX MEMOO0E.
Ilpakmuueckue 3anamusn

Wctopust pa3BuTusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B Pa3IUYHBIX
chepax uernoBeUEeCKOW >ku3HenesTenbHoCcTH. [IpaBuna koMOWHATOpUKH. PemieHre KOMOWMHATOPHBIX
3amad. PasMenienus, couetaHuss M mnepecTaHoBkM. buHom HelootoHa wu TpeyronpHuk Ilackans.
IIpuxnanHeie 3ana4u.
Krnaccuueckoe onpezeneHne BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEN, TEOPEMA O CYyMME BEPOSITHOCTEH.
Brruncnenune BepositHoctell. [lpuknannbie 3amaun. [IpencraBieHue 4uciioBeIX AaHHBIX. lIpukinagHbie
3a1aun. Pemenue 3a1a4 npon3BOACTBEHHOTO COAEPKAHUS.
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HTorosoe noBropeHue
Pemenue ypaBHeHUil 1 HepaBeHCTB. TOX/IECTBEHHBIE MPEOOPA30OBAHMS UPPALIMOHAIBHBIX, CTETICHHBIX,
Jorapu(MHUUECKUX, IOKA3aTelIbHbIX, TPUTOHOMETPHUUECKUX BBIPAXKEHUH. MHOrOrpaHHUKH, HX
MOBEPXHOCTH U 00BEMBI. Tema BpamieHHs, WX TMOBEpXHOCTHM U 00bEMBI. [lapamiensHOCTH B
npocrpancTse. IleprneHauKyIspHOCTh B IpOCTpaHcTBe. KOOpAMHATEI U BEKTOPBI.
[IpoOHas nucpbMeHHas 3K3aMeHaIMOHHas paboTa.
Ilpakmuueckue 3anamus
IToBTOpEHME N3YYEHHOIO MaTeprala.

Conep:xanue npopujibHON cocTaBJsAONIEH

[IpodmibHoe o00ydyeHue - cpenctBo auddepeHIManuu W WHIWBUIyAIW3alMK  OOYYCHUS,
MO3BOJISIFOIIETO 32 CYET WM3MEHEHHWH B CTPYKTYpE, COJICPKAHUW W OpPraHU3alli 00pa30oBaTEIbHOTO
nporecca 0osee MOJHO YYUTHIBATH MHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOYYaroIIUXCsl, CO3/1aBaTh
YCIIOBHS JJIsl X OOYUEHHSI B COOTBETCTBUU C X MPO(PECCHOHATEHBIMI HHTEPECAMHU.

Jns peanuzaumu npoGuUIbHOTO OOYYEHHUs B TPYIIaX MPU H3YYCHHUH Kypca MATEMAaTHKH II0
OIIPEJICICHHBIM TEMaM BKJIFOUYAIOTCS CIIEAYIOIIUE BOIMPOCHI, KOTOPBIE PACCMATPUBAKOTCS KakK IpH
MIPOXOXKICHUU MaTepralia, Tak U Py PEIICHUH 3ajad.

15.01.09 MammHHCT J1€c03ar0TOBUTEIbHBIX M TPeJIeBOYHBIX MAIIHUH.
ITapa/uteIbHOCTH B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpun. CreACTBUS U3 aKCUOM.
B3aumHoe pacnionoxenue JByX IpsMbIX B pocTpaHcTBe. [lapanienbHOCTh NPSAMON U IIIOCKOCTH.
[TapannensHoCTh MockocTeil. CBOMCTBA MapajliesIbHbIX IIII0CKOCTEH.
ITepneHAMKYJIAPHOCTL B IPOCTPAHCTBE

[lepnennukynsipaoctb npsimbiX. llepnenaukynspHocTs mnpsMoll U 1wiockocTH. CBsi3b  MexAy
NEPIEHIUKYJIAPHOCTBIO M NApajuIeIbHOCTBIO. [lepneHauKynsp W HakIOHHAasA. YTOJI MEXIy NpsSAMOU U
IJIOCKOCTBIO. Teopema O Tpex mnepneHauKyisapax. JIByrpanHelii yrois. IleprneHIukynsspHOCTH ABYX
IIJIOCKOCTEM.
Ilpakmuueckue 3anamus

IIpy3Haky B3aMMHOTO pACIOJOKEHHUS MPSAMBIX. YTOJ MeXAy NpsSMbIMU. B3anMmHOe pacnonoxeHue
IPSIMBIX M IUIOCKOCTEW. lleprneHauKkysap 1 HaKIOHHAs K IUIOCKOCTH. YTOJI MEXAY IPSIMOW U IMJIOCKOCTBIO.
Teopemsl 0 B3aMMHOM PACIIOIOKEHUH MTPSIMON U TUIOCKOCTH. Teopema o0 Tpex NepneHAuKyIspax.
[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U IEPIEHIUKYIISIPHBIX IUIOCKOCTEN. PaccTosiHuEe OT TOUKH 110
IJIOCKOCTH, OT MPSIMOM 10 ITIIOCKOCTH, PACCTOSIHUE MEXAY TUIOCKOCTSIMH, MEXAY CKPEIMBAIOIIUMUCS
NPSMBIMH, MEKAY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME U €ro CBOMCTBA. Teopema o naowjaou Opmo20HANbHOU NPOEKYUu
MHO20y20NbHUKA. B3auMHOE pacmonokXeHue NpoCcTPaHCTBEHHBIX GUTYp.

MHOrorpaHHUKH

Bepmunbl, pebpa, TpaHum MHOTOrpaHHUKa. Pazeepmka. MHuocoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Jiinepa.
[Tpusma. [psamast u nakronnas npusma. [pasunsHas npusMma. [apamnenenumnesn. Kyo.
[Mupamuna. IlpaBunbHas nupamuaa. YcedeHHass mnupamuaa. Terpasap. Cummerpuum B KyOe, B
napajuiefenunese, B npusme u nupamue. CeueHus Kyoa, IpU3Mbl U TUPAMUIBL.
[IpencraBnenre o NpPaBUIBHBIX MHOTOTPaHHUKAX (TeTpajzape, KyOe, OKTa’Jape, [oJeKajrape H
HUKOCAdJIPE).
®opmyiel 00beMa KyOa, IPSMOYTOJIBHOTO MapasiesIenue1a, IPU3Mbl, TUPAMUIBL.
IlIpakmuueckue 3anamusn
Paznuunble Buasl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BepTKM MHOTOIPaHHUKOB.
[Inomane mnoBepxHOCTH. Buasl cummerpuii B mnpoctpaHcTBe. CHMMETpHsT MHOTOTPAaHHUKOB.
Brruncnenue miomazaeit u o0bemMoB. Pemenue 3a1ay Npon3BOACTBEHHOIO COJIEPIKaHUS.

Tea ¥ TOBEPXHOCTH BpalleHHUs
[umuuap u koHyc. YceueHHbIM koHyc. OcHOBaHHME, BBICOTA, OOKOBas MOBEPXHOCTh, 0Opa3yromiasi,

12



pasBepTKa. OceBble CEUECHU U CEUEHUS, IIapajlIeIbHble OCHOBAHUIO.

[Map u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe. PopMysbl TIIOMATN TTOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIbl oObeMa 1apa u 1iomanm chepsl.

Ilpakmuueckue 3anamus

Paznuuneie Buasl Ten BpameHus. Vx m3oOpaxenus. CedeHus, pa3BepTKH Ten BpamieHus. Ilmomans
noBepxHOCTU. Busbl cummerpuii B mpoctpancTse. CUMMeETpHs Tell BpalleHus. Borarcinenue mionanei
u 00beMoB. Perienue 3a1a4 Mpou3BOACTBEHHOTO COACPIKAHUSI.

Conep:xanue npopujibHON cocTaBJsAONIEH

[IpodmibHoe o00ydyeHue - cpenctBo auddepeHIManuu W WHIWBUIyAIW3alMK  OOYYCHUS,
MO3BOJISIFOIIETO 32 CYET WM3MEHEHHWH B CTPYKTYpE, COJICPKAHUW W OpPraHU3aIllH 00pa30BaTEIbHOTO
nporecca 0osee MOJHO YYUTHIBATH MHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOYYaroIIUXCsl, CO3/1aBaTh
YCIIOBHS JJIsl X OOYUEHHSI B COOTBETCTBUU C X MPO(PECCHOHATLHBIMI HHTEPECAMHU.

Jns peanuzanmu npoUIBHOTO OOYYeHHUs B TpyIIaxX MPH HM3YYECHHUH Kypca MaTEMAaTHKH TI0
OIIPEJICICHHBIM TEMaM BKJIFOYAIOTCS CIIEAYIOIIUE BOIMPOCHI, KOTOPBIE PACCMATPUBAIOTCS KaK IpH
MIPOXOXKICHUU MaTepralia, Tak U IPU PEIICHUH 3ajad.

15.01.31 MacTep KOHTPOJIbHO-U3MEPHUTEJbHBIX IPHUOOPOB H ABTOMATHKH

ITapa/u1eIbHOCTE B IPOCTPAHCTBE
Axcuomel crepeomerpun. CiaencTBys U3 aKCHOM.
B3anMHOe pacnosnokeHue IByX NpsMbIX B IIpOoCcTpaHCTBE. [lapaiienbHOCTh NPSIMON U IIJIOCKOCTH.
[TapannensHoCTh MIockocTed. CBOMCTBA NapallIeNIbHBIX IIIIOCKOCTEH.
IlepnieHAUKYIAPHOCTL B IPOCTPAHCTBE

[lepnengukynapHOCTs  NpsAMBIX. [lepneHAMKYISPHOCT HPSIMOMW M IUIOCKOCTH. CBsA3b  MEXIy
NEPIEHIUKYJSIPHOCTBIO M IApaJUICIbHOCTBIO.  llepneHnuKynsap M HAakJIOHHAs. YToa MeXAy HOpsIMON U
IJIOCKOCTBIO. Teopema O Tpex mnepHneHAuKyispax. JByrpaHHelii yroiy. IlepneHIuKyinsspHOCTb ABYX
IJIOCKOCTEM.
IlIpakmuueckue 3anamus

[Ipu3Hakyn B3aMMHOIO pAaCIOJIOKEHUS NPSIMBIX. YTOJl MEXKIAy NpsAMbBIMH. B3auMHOE pPAacmooXKeHHe
NPSAMBIX U IUIOCKOCTEH. IlepneHauKkyssp U HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY IMPSAMON U IJIOCKOCTBIO.
TeopeMsl 0 B3aNMHOM PacIOJIOKEHUH IIPSIMOM U IIIOCKOCTH. Teopema o Tpex MepreHIuKyspax.
[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U MIEPIEHIUKYIISIPHBIX IUIOCKOCTEN. PaccTosiHuEe OT TOUKH 110
IIJIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEKY IUIOCKOCTSIMH, MEKIY CKPEIIUBAIOIUMUCS
MPSIMBIMU, MEXY TPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannensHoe NPOEKTUPOBAaHME U €ro cBoilicTBa. Teopema o naowaou oOpmo2OHANLHOU NPOEKYUU
MHO20y201bHUKA. B3aMHOE pacionokeHue NpoCTPaHCTBEHHBIX QUTYP.

MHOrorpaHHUKH

Bepuunsl, pebpa, TrpaHM MHOTOrpaHHMKa. Paseepmka. Mmnocoepannvie yenvl. Buinykivie
MHo202panHuku. Teopema Duinepa.
[Tpusma. Ilpsimas u nakronnas npusma. Ipasunsaas npusma. [apannenenunen. Kyo.
[Mupamuna. [lpaBunbHas nupamuaa. YceueHHas mnupamujga. Terpasap. Cummerpun B KyoOe, B
napajuiefenumnesae, B npusme u nupamue. Ceuenus Kyda, IpU3Mbl U TUPAMUIBL.
[IpencraBieHre O NPaBWIBHBIX MHOTOIpaHHUKAX (TeTpasape, KyOe, OKTadzpe, MAOAeKa’ape u
HUKOCadIpE).
®opmyssl 00beMa Ky0da, IPSIMOYTOJIbHOTO MapalieenuIe a, IPpU3Mbl, TUPaMU/IbL.
IlIpakmuueckue 3anamusn
Paznuunbple BUABI MHOrOrpaHHUKOB. WX wu3o0pakenus. CedyeHus, pa3BEPTKH MHOTOTPAHHUKOB.
IInomane mnoBepxHocTH. Buasl cummerpuit B mpocTpaHcTBe. CHMMETpHsT MHOTIOIDAaHHUKOB.
Brruucnenue miomaneit u o0beMoB. Penienne 3a1a4 npon3BOACTBEHHOTO COJCPKAHMUS.

TeJia U MOBEPXHOCTH BpAalLLleHUS
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Hunuuaap m koHyc. YcedeHHbIH KoHyc. OCHOBaHHME, BBICOTa, OOKOBasi MOBEPXHOCTh, OOpa3yromias,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, Tapajlie]IbHblE OCHOBAHUIO.

[Map u cdepa, ux ceuenus. KacarenbHas miockocts kK chepe. Dopmynbl mIomaayd MOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIbl oObeMa 1mapa H 1ionaam chepsl.

Ilpakmuueckue 3anamus

Paznuuneie Buasl Ten BpameHus. Vx m3oOpaxenus. CedeHus, pa3BepTKH Ten BpamieHus. Ilmomans
noBepxHOCTU. Bunbl cummerpuii B npoctpancTBe. CUMMETpHS Tell BpallleHus. Beruncienue miomanei
u 00beMoB. Perienue 3a1a4 Mpou3BOACTBEHHOTO COACPIKAHUSI.

Conep:xanue npopujibHOM cocTaBIAIOLIEH

[IpodmibHoe o0OydyeHue - cpenctBo auddepeHIManuu W WHIWBUIyAIW3alMK  OOYYCHUS,
MO3BOJISIFOIIETO 32 CYET WM3MEHEHHWH B CTPYKTYpE, COJICPKAHUW W OpPraHU3aIlli 00pa30oBaTEIbHOTO
nporecca 0osee MOJHO YYUTHIBATH MHTEPECHI, CKIIOHHOCTH U CIIOCOOHOCTH 00y4aroImuxcs, co37aBaTh
YCIIOBHS ISl UX OOYUEHHSI B COOTBETCTBUU C MX MPO(EeCcCHOHATEHBIMI HHTEPECAMHU.

Jns peanuzanmu npoGuUIbHOTO OOYYeHHUs B TpYIIaxX MPH H3YYECHHUH Kypca MaTEMAaTHKH TI0
OIIPEJICICHHBIM TEMaM BKJIFOUAIOTCS CIIEAYIOIIUE BOIMPOCHI, KOTOPBIE PACCMATPUBAKOTCS KaK IPH
MIPOXOXKICHUU MaTepralia, Tak U TPy PEIICHUN 3a7ad.

15.01.05 cBapmuk (py4Hoii 1 YaCTHYHO MEeXaHM3MPOBAHHOW CBAPKU (HAIJIABKH))

IIpumeHeHne MPOU3BOAHON U NEPBOOOPA3HOI

[TonATHE O TPOM3BOAHON (YHKIMHU, €€ TeOMETpUYeCKHd W (PU3MUYECKHid CMBICI. YpaBHEHHE
KacarenpbHOW K Tpaduky (yaknun. [IpuMeHeHWe NPOU3BOMHON K UCCICIOBaHUIO (QyHKIHMHA U
MOCTPOCHUIO TrpadukoB. I[IpuMmepbl HCHOIB30BAaHUS NPOM3BOAHOM JJIi HAXOXKJIEHUS HAWIYy4dIIEero
pelieHusi B MPUKJIAIHBIX 3a1adax. Bropas mpou3BoaHas, €€ TeOMETPUYCCKUNA B (U3NYECKUNA CMBICI.
Haxoxnenue ckopocTu s mpolecca, 3alaHHoro ¢opmynoir u rpaduxom. [Ipumenenue
ONIPEACIICHHOTO0 HMHTErpana Julsi HAaXOXIEHUS IUIOIIAJM KpPUBOJMHEHHOW Tpaneuuu. PDopmyna
Herorona—IJleli6uuna. [Ipumepsl npuMeHeHus: MHTerpaia B GU3UKe U TEOMETPHH.
Ilpakmuueckue 3anamus
[Ipon3BoHas: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IPOU3BOIHOMN.
VYpaBHeHue kacatenpHOW B oOmeM Buzae. MccnenoBaHue ¢GyHKIMH C TOMOIIBIO TMPOU3BOAHOM.
Haxoxxnenne HanOobIIero, HAMMEHbBIIETO 3HAYSHNS U SKCTPEMabHbBIX 3HAU€HUH (PyHKIMH.
WuTterpan u nepBooOpasHas. Teopema Hetorona—IJleitOnuna. Ilpumenenne nHTerpaina K BEIYUCICHHIO
(bu3nUecKrux BeTUYMH U IUIoIaAel. Pemenne 3aay npou3BOCTBEHHOTO COJIEPKAHMUS.

MHoOrorpaHHUKH

Bepmunbl, pebpa, TpaHu MHOrorpaHHuka. Pazeepmka. MHoeoepannvie yenvl. Buinykavie
MmHo2o2panHuku. Teopema Jiinepa.
[Tpusma. [psamast u naknonnas npusma. [pasunsHas npusma. [apannenenunesn. KyoO.
[Mupamuna. [lpaBunbHast nupamuna. YceueHHas nupamuja. Terpasap. Cummerpun B KyOe, B
napajienenunese, B npusme u nupamuje. CeuyeHus Kyoa, IpU3Mbl U MTUPaAMUIBL.
[IpencraBnenne o NpPaBUIBHBIX MHOTOTpaHHUKAX (TeTpasape, KyOe, OKTadape, JA0AEKadaApe U
HUKOCAdJIPE).
®opmyssl 00beMa Kyda, IpSIMOYTOJIbHOTO Mapalieienureia, IpU3Mbl, MUPaMHIbL.
Ilpakmuueckue 3anamusn
Paznuunble Buasl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BepTKM MHOTOIPAaHHUKOB.
[Inomane mnoBepxHOCTH. Buasl cummerpuii B npocTpaHcTBe. CHMMETpHsT MHOTOI'PaHHHKOB.
Brruucnenue miomaneit u oobeMoB. Perenne 3a1a4 npon3BOACTBEHHOTO COJICPKAHUS.

Conep:xanue npopujbHOM cocTaBJIsONIEH

[IpopunbHOoe o0OyueHume - cpenctBo audepeHIManu W HHIUBHIyaIU3aldd  OOyueHHs,
MO3BOJISIIONIETO 32 CYET W3MEHEHHUH B CTPYKTYpe, COIEPKaHWW W OpPraHM3alMH 00pa30oBaTENbHOTO
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nporecca 6os1ee MOJHO YYUTHIBATh MHTEPECHI, CKIOHHOCTH U CIIOCOOHOCTH O0YYaroIIMXCs, CO3/1aBaTh
YCIIOBUSA JJIs1 UX OOYUEHHsSI B COOTBETCTBUU C X MPO(PeCcCHOHATEHBIMU HHTEPECAMHU.

Jns peanuzaumu npouUIbHOTO OOy4eHHUs B TpyIIax IMpU HM3YYEHHUH Kypca MaTeMaTHKH I10
OMPEJEICHHBIM TEMaM BKJIIOUAIOTCS CIEAYIOIIME BOMPOCHI, KOTOPHIE pPAacCMAaTPUBAIOTCS Kak MpU
MIPOXOXKICHUU MaTepHala, Tak U Mpy pPelIeHUH 3ajay.

13.01.10 DJIeKTPOMOHTEP MO PEMOHTY H OOCJIYKMBAHMIO 3JIeKTPooOopyaoBaHusi (10
0TpacJIsiM)

IIpumeHeHne NPOU3BOAHON U NTEPBOOOPA3HOI

[TonsaTHe O NPOM3BOAHON (YHKIMHU, €€ TeOMETpUYeCKHid W (u3MyYecKuii CMbICI. YpaBHEHHE
KacarenpbHOW K Trpaduky Qyakuuu. [IpuMeHeHue NPOU3BOMHON K UCCICNOBaHUIO (QYHKIHMA U
noctpoeHno rpapukoB. [IpuMepsl HCMONB30BaHHUS MPOM3BOMHOW JJISi HAXOXIEHHUS HAWIYUYIIEro
peleHysl B IPUKJIAJHbIX 3a1adax. Bropas mpou3BojHas, €€ reoMeTpu4ecKuil U (U3NYECKUH CMBICI.
Haxoxnenue ckopocTu s mporecca, 3aJaHHoro ¢opmynoi u rpaduxom. IIpumenenue
ONIPEACICHHOTO0 HMHTErpana [ulsl HAaXOXIEHUS IUIOIIAAM KPUBOJMHEHHOW Tpanenuu. PDopmyna
Herorona—IJleiioauna. [Ipumepsl npuMeHeHUs: HHTErpaia B (PU3UKE U TEOMETPHH.
Ilpakmuueckue 3anamusn
IIpon3BoaHas: MEXaHUUYECKUN U T€OMETPUUECKUI CMBICII ITPOU3BOIHOM.
VYpaBHeHue kacatenpHOW B oOmeM Buzae. MccnemoBanume (GyHKIMM C TOMOIIBIO TMPOWU3BOIHOM.
Haxoxxnenue HanOoJbI1ero, HAMMEHbBILIETO 3HAYEHUS U SKCTPEMalIbHbIX 3HAaUeHUH QyHKIMH.
WuTterpan u nepBooOpasHas. Teopema Hetorona—IJleitOnuna. Ilpumenenne nHTerpaina K BbIYUCICHUIO
(bu3nyecKux BeJIUYMH U IUIoIaAel. Pemenne 3aay npou3BOJCTBEHHOTO COJICPKAHMUS.

MHoOrorpaHHuKHu

Bepmmmnbl, pebOpa, rpaHu MHOrorpaHHuka. Pazeepmra. MHuoeoepannvie yenvl. Buvinyxivle
MHo2oepanHuku. Teopema Jiinepa.
[Tpusma. [Ipsimas u naknonnasa npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo0.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHass mnupamuaa. Terpasap. Cummerpun B Kybe, B
napajuiefienunene, B npusme u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMU/IBL.
[IpencraBineHre O NPaBUIBHBIX MHOTOIpaHHUKax (TeTpa’ape, KyOe, OKTa’ape, MAOoJeKa’aApe U
HUKOCadIpe).
dopmyibl 00beMa Ky0a, TPSIMOYTOJIBHOTO MapajuieNienuIie/ia, TPU3Mbl, ITUPAMU/TBL.
Ilpakmuueckue 3anamusn
Pasnuunbie Buasl MHOrOrpaHHHKOB. Mx wu3obpaxenus. CeueHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Inomane mnoBepxHOocTU. Buasl cummerpuiti B mnpoctpancTBe. CHMMETpUsT MHOTOTPAHHUKOB.
Brruncnenue mnomazaeit u oobemMoB. Pelienue 3a1ay mpon3BOACTBEHHOTO COJIEPKaHUSI.

Conep:xanue npopujabHON cocTaBJIsAIONIEH

[IpopmnbHoe oOydenwe - cpenctBo auddepeHIMaud W WHIWBUIyATU3AalUH  OOYUCHUS,
MO3BOJIAIOLIETO 3a CYET M3MEHEHUH B CTPYKType, COJAEpKaHHMM U OpraHu3alud 00pa30BaTEIbHOIO
nporiecca 0osee MOJIHO YYUTHIBATh MHTEPECHI, CKIIOHHOCTH U CIIOCOOHOCTH 00y4aroImuxcsl, co37aBaTh
YCIIOBUS 1711 UX OOY4YEHHsI B COOTBETCTBHMHU C MX MPOGECCHOHAIBHBIMU HHTEpECaMH.

Jna peanuzauuu npoduibHOro OO0y4YeHHs B TpyINIax HpU HM3YyYEHHHM Kypca MaTeMaTUKU I10
OTIpPE/ICTICHHBIM TE€MaM BKJIIOYAIOTCS CIEAYIOIIME BOIPOCHI, KOTOPHIE PACCMAaTPUBAIOTCS Kak IpH
IIPOXOXIEHNU MaTepHaa, Tak U MpU PELIEHUH 3aad.

23.01.17 macTep 1m0 peMOHTY H 00CJIYKHBAHUIO ABTOMOOH.1eH

IIpuMeHeHne NPOM3BOAHOM M NTEPBO0OPA3HOI
[TonsaTHE O MPOM3BOAHOM (YHKIMHU, €€ TeoOMeTpUdYecKMid M (u3nyeckuii cMbICiI. YpaBHEHHE
KacaTenbHOW K rpaduky ¢yHkuuu. [IpuMeHeHHe NpPOU3BOAHOM K HCCIENOBaHUIO (GYHKUUNH U
noctpoeHuio rpapukoB. [IpuMepsl HMCMONB30BaHHMS MPOM3BOMHOW JJISi HAXOXJIEHHUS HAWIYUIIEro
peleHusl B MPUKJIAIHBIX 3a1adax. Bropas mpou3BojHas, € reOMETpUYECKUN M (U3NYECKUNA CMBICI.
Haxoxxnmenue ckopocTu i mporiecca, 3amaHHoro (Gopmynoit u  rpadukom. [lpumeHneHue
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ONpENEICHHOr0 MHTEerpajga Juisl HaxXOXKICHUs IUIOIIAAW KPHUBOJMHEWHOW Tpaneuuu. Popmyna
Herorona—IJleiioauna. [Ipumepsl npuMeHeHus: HHTerpaia B PU3UKE U TEOMETPHH.

Ilpakmuueckue 3anamus

[IpousBogHasA: MEXaHUYECKUN U T€OMETPUUYECKUN CMBICI TPOU3BOHOM.

VYpaBHeHue kacatenpHOW B oOmeM Buzae. MccnemoBanue (GyHKIMH C TIOMOIIBIO MPOHM3BOJHOM.
Haxoxpaenne Hau6osb111ero, HANMEHbBIIET0 3HAYCHHS U SKCTPEMalIbHBIX 3HAYeHUH (DYHKIUU.

Huterpan u neppoodpaznas. Teopema HetoTona—IJleitonuma. [IpumMeHeHne nHTErpaia K BEIYHCICHHIO
¢bu3nuecKrX BEJIWYMH U TUIoIaiel. Pemienre 3aa4 mporu3BOCTBEHHOTO COACPKAHUSI.

MHororpaHHMKH

Bepmmnbl, pelOpa, rpaHu MHOrorpaHHuka. Pazeepmra. MHoecoepannvie yenvl. Buvinyxivle
MHo2oepanHuku. Teopema Jiinepa.
[Tpusma. [Ipsamast u nakronnas npusma. [paBunbpHas npusma. [apamnenenunesn. Kyo.
[Mupamupa. IlpaBwibHas mnupamuaa. YcedeHHas nupamuga. lerpadap. Cummerpum B KyOe, B
napajuienenunesae, B npusme u nupamue. Ceuenus Kyoa, IpU3Mbl U TUPAMUIBL.
[IpencraBienrie O NPaBWIBHBIX MHOTOIpaHHUKAX (TeTpa’ape, KyOe, OKTadJpe, MAOAeKa’ape u
HUKOCAdIpe).
®opmyibl 00beMa Ky0a, TPSIMOYTOJILHOTO MapajlieNenuIie/1a, IPU3Mbl, ITUPAMU/IBL.
Ilpakmuueckue 3anamusn
Paznuunble Buasl MHOrorpaHHukoB. Mx wu3oOpaxenus. CeueHus, pa3BepTKH MHOTOIPAaHHUKOB.
[Tnomane moBepxHOCTU. Buasl cummerpuid B mpocTpancTBe. CHMMETpHsT MHOTOTPaHHUKOB.
Brruncnenue minomazaeit u o0bemMoB. Pelienue 3a1au Npon3BOACTBEHHOTO COJIEPIKaHUS.

TEMATHYECKOE IINTIAHUPOBAHUE
Texuuueckuii npo¢usib npodgeccuoOHAIBHOT0 00Pa30BaHUS

[lpu peanuzanmum coaepkaHus oOOIE0Opa30BaTEeIbHON y4eOHOH aucHUIUIMHBL «MaremaTHka:
anreOpa U Hayaja MaTeMaTHYeCKOro aHanu3a, reomerpus» B npezenax ocsoenus OIIOII CIIO Ha 6a3e
OCHOBHOTO 00IIIeT0 00pa3oBaHus ¢ MoiiyueHueMm cpeaHero odmiero odpaszosanus (IITIKPC, TITICC3)
MaKCUMallbHas yaeOHas Harpy3ka 0OydJaronIiXcsi COCTABIISET:
no npodeccusim CIIO texnuueckoro mpoduns — 435 yacoB, U3 HUX ayqUTOpHas (0Os3aTesIbHas)
Harpyska oOydYaroIiuxcs, BKJIIOYas TMpakTHYECKUe 3aHATHs, — 295 dacoB; BHeayIUTOpHas
caMmocTosiTenbHast padora ctyaenToB — 140 vaca.

15.01.09 MamuHuCT J1€c03aroTOBUTENbHBIX U TPEJIEBOYHBIX MAIIUH
13.01.10 DnexTpoMOHTEp MO PEMOHTY U 00CITYKUBAHHIO 3JIEKTPOOOOPYIOBAHHS
15.01.05 Cpapmuk (py4HOI U YaCTHYHO MEXaHU3UPOBAHHOW CBApKH (HAIIABKH )

TEMATUYECKW IJIAH
HanmenoBanue pa3znena KonnuecTBo yacos
MAaKCHMAITbHAST CaMOCTOSITeIIbHAS 00s13aTesbHAS Ay TUTOPHAS

yaeOHast yueOHas y4deOHas Harpy3ka, B T.4.

Harpyska pabota TPAKTHYCCKUE 3aHSTHS
IToBTOpEeHune 15 5 10
Tpuronomerpuyeckue  QyHKUMH | 76 24 52
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS
[TapaeasHOCTh B IPOCTPAHCTBE 18 6 12
[lepneHIUKYISIPHOCTH B IPOCTPAHCTBE 18 7 11
KoopanHaTel 1 BEKTOPHI 30 10 20
[IpousBoaHas GyHKIUU 27 9 18
[IpumeHeHne MPOU3BOTHON U 57 19 38
nepBooOpa3zHoOit
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MHoOTOrpaHHUKH 30 10 20
Tena ¥ NOBEPXHOCTH BpPAICHHUSI 28 10 18
[TokazaTenpHasi, Torapudmudeckas, 74 20 54
cTerneHHasi pyHKIIH

DJIeMEHTHl KOMOMHATOPHKH, 32 10 22
CTaTUCTHKH U TEOPHU BEPOSITHOCTEH

HToroBoe moBTOpeHME 30 10 20

Bueayoumopnasa camocmosamenwvnasa paboma

[ToaroroBka yCTHBIX BBICTYIUICHMM IO 3aJJaHHBIM TeMaM, JIOKJIAJI0B, UHAUBUIYaTIbHOTO MPOEKTa C
UCIIOJIb30BaHNEM HMH(OPMAIIMOHHBIX TEXHOJIOTUH, oOQopMIIeHHe MYJIbTUMEIUWHBIX Mpe3eHTaluH,
U3rOTOBJICHHE MO/JICNIEH TeOMETPUUYECKHX Tell, MPopadoTKa KOHCIEKTa 3aHATUH, padoTa ¢ yueOHOU u
CIIPABOYHOM JIUTEPATYpPOid

Hroro 435 140 295

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3ameHa

TEMATHYECKOE IINTAHUPOBAHUE
Texuuueckuii npo¢usib npogeccuoHAIBHOT0 00pa30BaHUS

IIpn peanuszamuu coxaepxkanusi 0011e00pa3zoBaTeIbHON y4ueOHOM aucuUIUIMHBL «MaTemaTHka:
anredpa ¥ Ha4Yajla MaTEMaTHYECKOro aHainu3a, reomerpus» B npenenax ocsoenus OIIOIT CIIO na 6aze
OCHOBHOTO 001Iero o0pa3oBaHus ¢ MoixydeHHeM cpeaHero oomero obpasosanus (IIIIKPC, TITICC3)
MaKCUMallbHas yaeOHas Harpy3Kka 0OydJaronIiXcsi COCTABIISIET:
no npodeccusim CIIO texumueckoro mpoduns — 311 gacoB, u3 HUX ayauTopHas (00s3aTebHAs)
Harpy3ka oOOydYaroImuxcs, BKJIrOYas mnpakTuueckue 3aHsaTus, — 300 wdacoB; BHeayauTOpHAs
caMocCTosITeNIbHas paboTa cTyieHTOB — () 4acoB, KOHCYJIbTAIIMK -6 YacOB, IPOMEKYTOUHAsT aTTECTAIHSI
B (hopMe dK3aMEeHa - 5 4acoB.

23.01.17 Mactep 1o peMOHTY U 00CTYKHBaHHUIO aBTOMOOMIIEH

15.01.31 MacTep KOHTPOIBHO — U3MEPUTEIBHBIX PUOOPOB U ABTOMATUKH

TEMATUYECKU IJIAH

HaumenoBanue paznena o0s3aTernbHAs ayIMTOpHasi yueOHast HarpyskKa, B
T.4. IPAKTUYECKUE 3aHATHUS

[ToBTOpeHune 10
Tpuronomerpuueckue byHKIMK u 52
TPUTOHOMETPHUYECKUE YPAaBHEHHS
[TapannensHOCTh B MPOCTPAHCTBE 13
[leprieHAUKYISAPHOCTH B IPOCTPAHCTBE 14
KoopauHaTsl 1 BEKTOpBI 20
[TpousBogHas GyHKIMH 18
[TprumMeHeHne TpOU3BOTHON M TepBOOOPa3HOMN 40
MHororpaHHuKu 20
Tena 1 MOBEPXHOCTH BpAIICHUS 18
[Toxa3zaTenbHast, Torapudmuyeckas, cTerneHHas 53
byHKIIUN
OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U 22
TEOPHH BEPOATHOCTEN
HroroBoe noBTropenue 22
Bcero 300
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H3yueHne JUCLUIUINHBL 3aKaH4YMBACTCS 6
IIPOMEKYTOUHON aTTeCTalluel B BUJE IK3AMEHA

Koncynpranuu

5

Hroro

311

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH

CTYJIEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BHJIOB JeATEJbLHOCTH
CTYIEHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

AJITEBPA

INOBTOPEHHME HIKOJIBHOI'O KYPCA

O3HakoMJIECHUE C pOJIbIO MaTeéMaTUKH B HayKe, TEXHHKE,
9KOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHUECKOM
JIeSITEIILHOCTH.

BeimonmHenue apudMeTHYECKMX JCUCTBUUA HAI YHCIAMH,
couerasl yCTHbIE U MUCbMEHHBIE PUEMBI.

Haxoxnenne  NpUOMMKCHHBIX  3HAYCHUH  BEIMYUH U
MOTPEUTHOCTEH BBIYMCICHUHN (a0CONMFOTHON M OTHOCHTEIIBHOM);
CpPaBHEHUE YMCJIOBBIX BBIPAKECHUH.

Haxoxxnenne ommOOK B MHpeoOpa3oBaHUAX M BBIUMCICHUSAX
(oTHOCHUTCS KO BCEM IIYHKTaM IIPOrPaMMBl).

TPUT'OHOMETPUYECKHUE @YHKIIUU U TPUTOHOMETPUYECKUE YPABHEHUSA

OcHosHble noHamus

N3yuyenue paiuaHHOr0 METOJ1a U3MEPEHHUS YIJIOB BPAIlCHUS U
UX CBSI3U € TpaaycHoil Mepoi. M3o00paskeHue yrioB BpalleHHs
Ha OKPYXXHOCTH, COOTHECEHHME BEIWYMHBI yIriaa C €ro
PaCIOJIOKEHUEM.

dopMynupoBaHUE onpeencHun TPUTOHOMETPUYECKUX
GyHKIMHA A8 yIJIoB  MOBOPOTa U OCTPBIX  YIJIOB
OpSIMOYTOJIBHOTO  TPEYrojbHUKA U OOBACHEHHE  HX
B3alMOCBA3U

OcHogHble mpucoHomempuyecKue
mooicdecmea

IIpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB IS
BBIUMCIICHUS] 3HAYEHUH TPUTOHOMETPUYECKUX (QYHKIMNA I10
OJHOU U3 HUX

IIpeobpazosanus npocmeriuiux
MPULOHOMEMPULECKUX BbIPANCEHUL

N3ydyeHnne OCHOBHBIX (OPMYNI TPUTOHOMETPHUH: (HOPMYIIbI
CIIOKECHHSI, yIIBOEHUS, npeoOpa3oBaHuUs CYMMBI
TPUTOHOMETPUUYECKUX  (QYHKIMH B  MPOU3BEACHHE U
MIPOU3BEAECHNSA B CYMMYy M IPUMEHEHHE IPH BBIYMCICHUU
3HAYEHUS TPUTOHOMETPUUECKOIO BBIPAKEHUS U YIPOLICHUS
€ro.

O3HakOMJIEHE CO CBOMCTBAaMH CHUMMETPUHM TOYEK Ha
€IMHUYHOM OKPY)KHOCTM WU TPUMEHEHHE HUX /I BbIBOAA
dhopmyn npuBeACHUS
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DyHxyuu.
Ilonamue o nenpepvisHocmu
@yHryuu

O3HakoMmJICHUE C TOHSATHEM I[EPEMEHHOM, MpUMepaMu
3aBUCUMOCTEN

MEXy TEepEMEHHBIMU.

O3HakOMJIeHHE C  TOHSATHEM rpaduka, OmpeaeicHUe
MPUHAIJICKHOCTH TOUKH rpaguky Qynkuuu. OnpeneneHue mno
dbopMyiie TmpocTeiliel 3aBUCMMOCTH, BUAAa €€ rpaduka.
Bripaxkenue no ¢popmyie

OJIHOM MEPEMEHHOW Yepe3 APyTHe.

O3zHakoMJieHHE ¢ ompeneneHueM (GyHKIUH, GOpMyIHpOBaHUE
ero.

Haxoxnaenue obGnactu ompeaeneHuss M 00JacTH 3HAYCHUI

GbyHKIIIHN

Cesoticmsa ¢hynxyuu.
I'pagpuueckas unmepnpemayus.
IIpumepvl pynxyuonanrbHbIx
3a8UCUMOCMEN 8 PEATbHBIX
npoyeccax u s181eHUsIX.
Obpamusie hynxyuu.
Tpueconomempuueckue Qynxkyuu

O3HakoMIICHHE C IIpuMepamMu (GYHKLINOHAIBHBIX
3aBUCHUMOCTEHl B  peajbHBIX IpoLeccax M3  CMEXHBIX
JUCLIUILINH.

O3HakOMJIEHME  C  JOKa3aTelbHBIMU  PaCCYXIACHUSIMU
HEKOTOPBIX

CBOWCTB JIMHEHHON ¥ KBaJApaTWYHON (YHKUIWH, MPOBEICHHE
UCCIIEIOBAaHMsI  JIMHEWHOW, KyCOYHO-JTMHEWHOW, JpOOHO-
JUHEMHOM W KBaJApaTU4YHOM (yHKUUH, @OCTPOEHHUE HX
rpaduxoB. Iloctpoenne u uteHue TrpaduKoB (HYHKIUH.
HccnenoBanue GyHKIHH.

CocraBieHue BU10B GyHKLUH 110 JaHHOMY YCIIOBHIO, PELLICHHUE
3a]1a4 Ha HKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIIHH

Wzyuenne noustus oOpaTHOW (YHKIMH, ONpEesICHHE BUIA U
nocrtpoeHue rpapuka oOpaTHOW (QYHKIMM, HaXOXICHUE ee
oOnactu ompexaeneHuss U obnactu 3HaueHud. I[lpumeHeHue
CBOMCTB (D)yHKLMH IPU UCCIEAOBAaHUM YPAaBHEHHH U peLICHUU
3a/1a4 Ha HKCTPEMYM.

O3HakoOMJIEHHE C TIOHATHEM CIIOKHOU (YHKIINU.

Boruncnenue 3HaueHui GyHKIMH 110 3HAYEHUIO apryMeHTa.
OmnpeneneHue TMONOXKEHUS TOYKM Ha rpaduke 1O ee
KOOpJUHATaM U Ha00OpOoT.

O3HakOMJIEHME C TOHATHEM HEIPEPHIBHOW IEPUOINYECKOU
¢byHkuy, (opMmynupoBaHHE CBOICTB CHHyca W KOCHHYCA,
MOCTPOEHHE UX IpaUKOB.

O3HakOMJIEHHE C MOHSATHEM T'apMOHMYECKHUX KoJeOaHUW H
IpUMEpaMU TapMOHUYECKUX KOJeOaHUM Juig  ONMCaHUs
MPOLIECCOB B PU3UKE U APYTUX 00JIACTAX 3HAHMSL.
O3HakOMJIEHME C TIOHATHUEM pa3pbIBHOW IEPUOJUYECKOU
¢byHKIMH, GOpMYyITUPOBAaHNE CBOMCTB TaHTe€HCAa M KOTAHIEHCa,
MOCTPOEHHE UX IPadUKOB.

[Ipumenenue cBOMCTB (YHKUIUN ISl CpaBHEHHs] 3HAYEHUH
TPUTOHOMETPUUECKUX byHKUIUH, pelieHus
TPUTOHOMETPUUYECKUX YPABHEHUH.

IToctpoenne rpaduKoB OOpaTHBIX TPUTOHOMETPUUECKUX
GbyHKIUH 1 onpeiesieHne mo rpadukam ux CBOMCTB.
Brinonnenue npeobpa3zoBanus rpaguKoB
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Apkcunyc, apkkocumyc,
apKmMaH2eHc yucna

O3HakoMJICHHE C MOHATHEM OOpPAaTHBIX TPUTOHOMETPHUUECKUX
(GyHKIMH.
Nzyuenue onpeaeeHui apKCcHUHYyca, ApKKOCHHYCA,
apKTaHTeHCa 4uciia, (OpPMYIHpPOBAaHUE MX, M300paKeHUE Ha
€IMHUYHOM  OKPY)KHOCTH, IPUMEHEHHE IIpU  pPELICHUU
ypaBHEHUU

Ilpocmetiwue
mpu2oHoMempuiecKue ypPagHe sl
u HepaseHcmea

Pemenne no QopmynaM M TPUTOHOMETPUUYECKOMY KpYTy
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeHnenne  oOOIIMX  METOAOB  pEIIEHUS  YpaBHEHHM
(npuBeneHUE K IMHEWHOMY, KBAaJPaTHOMY, METO/I Pa3JI0KEHHUS
Ha MHOXMWTEIM, 3aMEHbl IIEPEMEHHOM) IMpU pelleHUU
TPUTOHOMETPUYECKUX YPAaBHEHUM.

YMeHue oTMedarb Ha Kpyre peIIeHus  IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

I'EOMETPUA

Ilapannenvnocmo 6 npocmpancmee.
Ilepnenouxynaprocms @
npocmpancmee.

@opMyJIMpOBKAa M IPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O  pacClOJIOXKEHUS  NPSAMBIX M IIOCKOCTEH.
Pacnio3naBaHne Ha yepTekax MU MOJEIAX Pa3JIMYHBIX CIIy4acB
B3aMMHOI'O  pacClOJIOXKEHUs  IpSIMBIX M INIOCKOCTEH,
apryMEHTUPOBAaHUE CBOMX CyxXJIeHHH. DopmynupoBaHue
ONpEACICHUN, IPU3HAKOB M CBOWCTB MapajuIeNbHBIX U
NEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX W JIMHEHHBIX
YTJIOB.

BelnonHeHue mocTpoeHus yriioB MEXAy HPSIMBIMU, NPSIMOM U
IUIOCKOCTBIO,  MEXIy IUIOCKOCTSMHU IO  OINHUCAaHUIO U
pacrno3HaBaHHE UX HA MOJETIAX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSAMBIX U
IIJIOCKOCTEM MPHU PEIICHUH 3a1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBAHHME HA MOJAEISAX
NEPIEHIUKYIIAPOB M HAKIOHHBIX K IIJIOCKOCTH, IIPSIMBIX,
MapaJuIeIbHbIX  IUIOCKOCTEHW, YIJIOB MEXIy MNpSAMOA U
IUIOCKOCTBIO M 0O0CHOBAaHUE MTOCTPOEHHUS.

Pemenne 3amad Ha BBIYMCIEHHE T'€OMETPUYECKHX BEIMYHH.
OnucelBaHUE PACCTOSIHUS OT TOYKH JI0 MJIOCKOCTH, OT MPSMOU
10 IUIOCKOCTH, MEXAY IIJIOCKOCTSIMHU, MEXIY
CKPELIUBAIOIIUMUCSA  NPSAMBIMU, MEXKIY IPOU3BOJIBHBIMU
¢urypamu B IpOoCTPaHCTBE.

DopMynMpoOBaHHE U [JOKa3bIBAHHME OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpEM CyIIeCTBOBaHUS, CBONCTBA).
N300parkeHne Ha 4YepTekax M MOJENSIX pPACCTOSHUS U
000CHOBaHHE CBOUX CykIeHUIl. OmnpeneneHne U BbIUKCICHHE
paccrosiHUi B mpocTpaHcTBe. [Ipumenenue ¢opmyn u Teopem
IJITAHUMETPUH I PELICHUS 3a]1a4.

O3HaKOMJIEHHE C TMOHATHUEM NapaJUIENbHOIO IPOEKTUPOBAHUS
n ero cpoicrBamMu. QOPMYNIMpPOBAHHE TEOPEMBI O ILIOIIAIN
OPTOTrOHAJILHOM IIPOEKIIMM MHOT'OYT'OJIbHUKA.

[Ipumenenune Teopuu a1 OOOCHOBAaHUS MOCTPOCHUH U
BBIYUCIICHUM.

ApPryMEHTHpOBAaHHE  CBOMX  CYXICHUH O  B3aUMHOM
PacIoyIOKEHUH MPOCTPAHCTBEHHBIX (PUTYD

Mmuozoepannuxu

Onucanne UM XapakTepUCTHKa  pa3jIMYHBIX  BHUJOB
MHOT'OTPaHHUKOB, IEPEUNUCICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHne MHOTOTPAaHHMKOB M BBINOJIHEHHUE IMOCTPOCHHS
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Ha N300paXeHUSIX U MOJEISX MHOTOIPaHHUKOB.

Bprunciienne  JMHEHWHBIX ~ 3JEMEHTOB M YIJOB B
MPOCTPAHCTBEHHBIX  KOH(pUTypalusx, apryMeHTUpOBaHUE
CBOUX CYXKICHUMU.

XapakTepucTuka ¢ HU300pa)KeHHE CEeueHUus, pa3BEepPTKU
MHOTOI'PAHHUKOB, BEIYMCIIEHUE TUIONIAZEN TOBEPXHOCTEM.
[TocTpoenue npocreimux ceueHuit Kyoa, Ipu3Mbl, MUPAMUIbIL.
[Tpumenenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakomieHME C BHJIAMHU CUMMETPUH B HPOCTPAHCTBE,
(hopMyIIMpOBaHHUE OMPENEICHUIA W CBOWMCTB. XapaKTEPHUCTHUKA
CUMMETPUU MHOTOI'PAHHHUKOB.

[IpuMeHeHHe CBOWCTB CUMMETPHH IIPU PEILICHUM 3a4a4.
Hcnonb3oBanue npuoOpEeTEeHHBIX 3HAHUN ISl KCCIIEA0OBAaHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

N300paxkeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJHEHUE
PUCYHKOB TI0 YCJIOBUSIM 3a/1a4

O3HakOMJICHHE C TOHATUAMHU IUIOMIAIM U 00beMa, aKCHOMaMHU
U CBOMCTBaMH.

Pemenne 3aa4 Ha BBIYUCIICHUE IJIOWIAACH MIOCKUX (GUTYD C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (opMyal Hu (HaKTOB U3
wiaHuMeTpun. M3ydeHue TeopeM O BBIYHCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3aJad Ha MpPUMEHEHUE
¢dbopmyn BbluncneHusi oObemoB. WM3yuenue dopmyn s
BBIYMCJICHHS TUIONIA/ICH MOBEPXHOCTEH MHOTOTPAHHUKOB.

Tena u noeepxnocmu
epauieHus

O3HakomJIeHHE C BUJAMU TeJ BpalleHHs, (pOopMyIHpOBaHUE
UX OIPEJEICHUN U CBOWCTB.

DOopMyIUPOBAaHUE TEOPEM O CEUYEHUM MIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeJIbHOU K cepe.

XapakTepucTuka M U300pakeHHe TeNl  BpaIleHus, HX
pa3BEPTKH, CEUCHHUS.

Pemrenne 3amad Ha MOCTPOEHUE CEYCHUH, BBIUMCIEHUE IUIMH,
paccTosgHuM, yrioB, miomanen. IIpoBeneHrne noka3aTenbHBIX
pacCcyXIeHUI NpU PEILICHUH 3a1a4.

[IpuMeHeHne CBOKCTB CHMMETPHH NIPU PEIICHUH 337a4 Ha Tesa
BpalleHHsI, KOMOWHAIUIO Tell.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BHIIIOJHEHHE PUCYHKA
10 YCIIOBUIO 3a7a4u

O3HakOMJIEHHE C TOHATHUAMHU IUIOHIAM U 00beMa, aKCHOMaMHU
U CBOMCTBAMH.

Pemenue 3a7au Ha BBIYUCIIEHUE IJIOLIAACH MIIOCKUX (QUTYD C
NPUMEHEHHEM COOTBETCTBYIOHIMX (opMyl u (akToB Hu3
wiaHuMeTpun. M3ydyeHue TeopeM O BBIUHCICHHUH OOBEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHHE 3a7ad Ha IIPUMEHEHUe
¢dbopmyn BbluMcneHuss oObemoB. W3yuenue dopmyn s
BBIYMCJICHU TUIOLIACH IOBEPXHOCTEN TEJI BpALLICHUS.
O3HakomieHME C  METOJOM  BBIYMCICHMS  IUIOIIATU
noBepxHocTH c¢epbl. Pemenue 3amad  Ha  BBIUMCIICHHE
IIJIOIIAIeH TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEIl
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Koopounamwi u éexmopul

O3HakoMmJIeHHE C TMOHSATHEM BekTopa. M3ydeHue aexkapToBOi
CUCTEMBl KOOpPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO
3alaHHBIM KOOPAMHATaM TOYEK M IIJIOCKOCTEH, HaXOXKIECHUE
KOOPAMHAT TOYEK.

HaxoxaeHue ypaBHEHUH OKpY)KHOCTH, c(epbl, IIOCKOCTH.
Boluncnenue paccTossHUNM MEKy TOYKAMH.

W3ydyeHne cBOMCTB BEKTOPHBIX BEIMYMH, IIPABWII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKICHUSA
KOOpJAMHAT BEKTOpa B IIPOCTPAHCTBE, IpaBWJI ACUCTBUU C
BEKTOPAaMH, 3aJaHHBIMA KOOPAMHATAMM.

[IpumeHeHne TeopuM IpH PEIICHUU 3aJad Ha JEHCTBUS C
BEKTOPaMH.

W3ydyeHue CKalaspHOTrO NPOU3BEICHHS BEKTOPOB, BEKTOPHOIO
ypaBHEHUsI IPsIMOM M IUIOCKOCTU. lIpumeHeHue teopuum npu
pelleHnn 3a1ad Ha JCWCTBHUS C BEKTOPAMH, KOOPAUHATHBIN
METOJl, IIPUMEHEHUE BEKTOPOB JUIsI BBIYMCIICHUS BEJIWYUH
YIJI0B U PACCTOSTHUM.

O3HaKOMJIEHHE C JI0Ka3aTEIbCTBAMHU TEOPEM CTEPEOMETPHUH O
B3aMMHOM  DACHOJIOKCHMHM IPSIMBIX W IUIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

3JEMEHTHBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcnosHvle nowssmus
KOMOUHAMOPUKU

W3ydyenue mnpaBuiaa KOMOMHATOPUKM M NPUMEHEHHE IpU
peleH KOMOMHATOPHBIX 3aad.

Pemenne KoMOMHATOpHBIX 3aJady METOAOM Iiepedopa M IO
MIPABUIYy YMHOKEHHUS.

O3HakoMJIEeHHE C HMOHITUSIMU KOMOWHATOPUKH:
pa3MeILeHUsIMH, COYETaHUSIMH, nepecTaHOBKaMHU U
(dhopMynaMu 1Ji UX BBIYMCIICHUS.

OOpsicHeHHe M TOpUMEHeHHe (OopMysl A  BBIYUCICHUS
pa3MelIeHHi, TepecTaHOBOK U COUYETaHUM MpU PELICHUH 3a/1a4.
O3nakomnenne ¢ OuHOMOM HbBIOTOHA M TpPEyroJbHUKOM
ITackas.

Pemenne npakTuueckux 3agad ¢ UCIOJIB30BAHMEM IOHATUH U
MpaBWJI KOMOMHATOPUKH

Onemenmovl meopuu
8eposmHocmeti

N3yuenne  KIAaCCUYECKOrO  ONPEIEICHUS  BEPOSTHOCTH,
CBOWCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmMoTpenne  mpumMepoB  BBIYMCIEHHS  BEPOSATHOCTEM.
Pemenne 3a1a4y Ha BEIYMCIICHHE BEPOSITHOCTEHN COOBITUI

Ilpeocmasnenue oanHvix
(mabauysl, ouazpammsl, cpaghuxu)

O3HakOMJIEHHE C MPEJCTaBICHHEM YHCIIOBBIX HAHHBIX U HUX
XapaKTepUCTUKAMHU.

Pemenne mnpakTHueckux 3amady Ha 0OpabOTKy YHMCIOBBIX
JTAaHHBIX, BBIYMCIEHUE UX XapaKTEPUCTUK

IHOKA3ATEJIBHAS, IOTAPUMHNYECKAS, CTEIIEHHASA ®YHKIIUAN
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Kopnu, cmenenu, nozapughmor

O3HakoMJICHHE C TIOHSITUEM KOPHS N-Ml CTENEHH, CBOMCTBAMHU
pPaauKaNoB U IPaBUIAMH CPABHEHUS KOPHEH.
DopMyJIUPOBAHUE OMNPEICTICHUS] KOPHS W CBOMCTB KOPHEH.
Boluucnenne U cpaBHEHUE KOpPHEW, BBIMOJHEHUE MPUKUAKU
3HAQYEHUS KOPHS.

[IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIpaKEHU,
coJiepKalluX paguKabl.

Bemmonnenue  pacyeroB 1o  (opmynam,  coAepiKalluMm
paJuKaibl, OCYIIECTBISAS HEOOXOIHWMbIe TIOJCTAHOBKH U
npeoOpa3oBaHusl.

OnpeneneHne paBHOCWIBHOCTU BBIPAXKEHUN € paJUKajJaMu.
Pemenue nppannoHanbHbIX YpaBHEHHUI.

O3HakoMJIeHHME C TOHSATHEM CTEHNEHU C JCHCTBUTEIbHBIM
II0Ka3aTEeJIEM.

HaxoxneHnne ~ 3HayeHUM  CTENEHH,  HUCHONB3YS  IIPU
HEOO0XOAMMOCTH HHCTPYMEHTAIBHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENEHU B BUJE CTEHEHH C APOOHBIM
MoKa3arejaeM U Hao0OopoT.

@opMynHpoOBaHUE CBOWCTB cTeneHel. Boluucnenue creneneit
C pAalMOHAIbHBIM IIOKA3aTEJIEM, BBIIOJHEHUE MPUKUAKU
3HAQUYEHMSI CTENIEHU, CPABHEHHUE CTEIEHEH.

[IpeoOpa3oBanue 4YMUCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
colepXkalluX CTENeHW, MpPUMEHss CBoWcTBa. Pemienue
[I0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

Boimonnenue mpeoOpa3oBaHUN  BBIpAXKEHWM, MpPUMEHEHHE
dopmyi, IIpeoOpa3oBanme anreOpandecKuX  BBIPAKCHUI
CBS3aHHBIX CO CBOWCTBAMHU CTEeNeHe U JIorapuMoB.
Onpenenenue obnactu JIOTTYCTHUMBIX 3HauYEHUI
JorapuMHUECKOro BelpaskeHHs. Pemenue norapuMuyeckux
YpPaBHEHUI U HEPABEHCTB.

Brruncnenue 3HaueHui GyHKIIMI 10 3HAYSHUIO apryMeHTa.
OnpeneneHue TMOJIOKEHHUS TOYKM Ha TIpaduke 1o ee
KOOp/AMHATaM U Ha00O0poT.

Hcnonb3oBanue CBONCTB (YyHKIMI 71 CpaBHEHHUS 3HAuUEHUU
cTerneHel u jorapudmos.

IToctpoenne rpaduKOB CTENEHHBIX U JOrapu(pMUUYECKUX

GyHKIMI.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocnedosamenvrHocmu
IIpoussoonasn

O3HakOMJIEHHE C MOHATHEM YMCIOBOW IMOCIEI0BATEIBHOCTH,
crocobamu ee 3a7aHusl, BHIYMCIECHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEA0BATEILHOCTH.
O3HakOMJIEHHME C BBIYMCIEHHEM CYMMbl OECKOHEYHOTO
YHCIIOBOTO PsAJia HAa IPUMEPE BHIYUCIICHUSI CYMMbI OECKOHEYHO
yOBIBaIOIIEH TEOMETPUICCKON TTPOTPECCHH.

Pemienue 3a1a4y Ha npuMeHeHHE POPMYIIBI CYMMBI OECKOHEUHO
yOBIBaIOIIEH TEOMETPUICCKON TTPOTPECCHH.

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOJHOM.

VYcBoeHue MIpaBUII nuddepeHpoBaHus, Ta0JINLIBI
MPOU3BO/IHBIX 3JEMEHTApHBIX (DYHKIMHA, NpUMEHEHHe st
b depeHMpoBaHus QYHKIHMI

IIpoussoonas u ee npumeHnenue

W3ydyenne u QopmynupoBaHHE €€ MEXaHHYeCKOro |
TE€OMETPUYECKOTO CMBICIIA, U3YUYCHHE aJTOPUTMa BBIYUCICHUS
IIPOU3BOJHOM Ha IIPUMEPE BBIYUCICHUS MTHOBEHHOW CKOPOCTH
1 yTI0BOTO KOdhHIreHTa KacaTeaIbHOM.
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CocraBneHre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIC.
W3yuenune TeopeM O CBSI3U CBOMCTB (DYHKIIMH U MPOU3BOIHOM,
(hopmMyTUpOBKa UX.

IIpoBeneHne ¢ MOMOWLIBIO  IMPOU3BOJHOM  HCCIENOBaHUS
dbyHKIMH, 3a1aHHON (OPMYITOi.

YcTaHoBiieHUE CBSI3U CBOWCTB (DYHKIIMM M MIPOU3BOAHOM 1O HX
rpadgukam.

IIpuMeHeHHe NpPOM3BOMHOM Ul  PEIICHHMs 3aJad  Ha
HaxXOXJCHWE HaAWOONbIIEro, HAMMEHBIIEro 3HAYEHHUS U Ha
HAax0’KJICHUE IKCTpEMyMa

llepsoobpasnas u unmezpann

O3HakoMJIEHHE C MIOHATHEM MHTErpajia i nepBooOpa3HoM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona—JleiiOHuna.

Pemenue 3amau Ha CBs3b MEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON JUIsl JaHHOM (QyHKIIMH.

Pemenue 3anay Ha NMpUMEHEHHE MHTErpaya i BBIYUCICHUS
(U3MYEeCKUX BEJIMYUH U IUIOIAAeH
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI

OcBoeHHe mporpaMMbl y4eOHOW JUCHHMIUIUHBI «MaTeMaThKa» MpeArnoiaracT Haludue B
npodecCuoHAIbHONW 00pa30BaTeILHON OpraHU3alliy, peaau3yromeld 00pa3oBaTebHYI0 IPOrpaMmy
cpennero obmero oopazoBanus B mpeaenax ocBoeHus OITOIT CITO na 6a3e 0OCHOBHOIrO 00IIEro
oOpasoBaHus, yueOHOro kKabMHETa, B KOTOPOM MMEETCS BO3MOKHOCTh OOECIEYUTh 00YJaromuMCs
CBOOOIHBIN jocTyn B THTEpHET BO BpeMsl y4eOHOTO 3aHATHSI U TIEPUO] BHEYUECOHOM IeATEIIbHOCTH.

[Tomemnenue kabuHeTa ymoBieTBOpseT TpeboBaHusIM CaHUTAPHO-IMUIEMHUOJIOTHISCKUX TTPaBUIT
Y HOPMATHBOB U OCHAIIEHO THUIIOBBIM 000OpYIOBaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B
TOM YHCIIE CTICIUATU3UPOBAHHON yueOHOW MeOEebI0 M CPEeICTBAMU O0YUYEHUS, TOCTATOUHBIMH JJIsI
BBITIOJTHECHUS TPEOOBAaHUN K YPOBHIO MTOATOTOBKH 00YYaAIOIIHUXCSI.

B kabuHere ecTh MyJNbTHUMEIUIHOE OOOpPYIOBAaHUE, MOCPEIACTBOM KOTOPOTO YYaCTHUKU
00pa30BaTeNBHOrO MpoIlecca MOTYT IPOCMATPUBATh BH3YadbHYIO HH(POPMAIUIO MO MATEMAaTHKE,
CO3/1aBaTh MPE3EHTAINH, BUJICOMATEPHUAIIbI, HHBIE JOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO M MAaTepuaibHO-TEXHMUYECKOTO 00ecredeHHs] MpOorpaMMbl
y49e0HOM TUCIUTUIMHEI «MaTeMaTruKay aHaJIn3a; TeOMETPHUS» BXOJIAT:

MHOTO()YHKIIMOHAJIbHBIA KOMITJIEKC IPEToAaBaTelis;

HarJsIIHBIE TOCOOMS (KOMIUIEKTHI YUeOHBIX TaOJHII, IIaKaTOB, IIOPTPETOB BBINAIOMIMXCS YICHBIX-
MaTEMaTUKOB U JIp.);

00BEMHBIE MOJIEIT MHOTOT PAHHUKOB;

00bEMHBIE MOJIEININ TEJI BpaIleHUsI.

MH(POPMaLMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

9KPaHHO-3BYKOBBIE IIOCOOUS;

KOMIUIEKT TEXHUYECKOW JOKyMEHTallMd, B TOM 4MCJ€ I[acllopTa Ha CpeAcTBa OOy4YeHHs,
MHCTPYKIMHU IO UX UCIOJIb30BAaHUIO U TEXHUKE 0€30I1aCHOCTH;

OnOMMOTEYHBIN (HOHT.

B OubGnuoteunslii QoHa BXoAAT y4ueOHUKH, ydeOHO-MeTonumdeckue KomruiekTel (YMK),
o0ecrieynBarOIMe OCBOEHHE Yy4eOHOW IUCHUILTHHBI «MaTemaTtnka», peKOMEHJOBAHHBIC WIIH
JOTYIIICHHBIE JII1  WCIOJB30BaHUS B TMPO(eCcCHOHANBHBIX 00pa30BaTENbHBIX  OpPTaHU3AIMSIX,
peanu3yonmx 00pa3oBaTeIbHyI0 IPOrpaMMy CPEAHEro ooero oopa3oBaHus B Mpeaeaax OCBOSHUS
OIIOII CTIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl.

bubnuoreunsiii ¢GoHI ~ OMONHEH SHUMKIONEAUSIMHU, CHPABOUYHUKAMH, HAyyHOH, Hay4HO-
MONYJIIPHOM U IPYroMl JINTEPATypOH 110 MaTEMaTUKE.
B mporecce ocBoeHus mporpaMMbl Y4eOHOW IMCHUIUIMHBI «MaTeMaTuka» CTYAEHTBI MOIydaroT
BO3MOXHOCTh JIOCTYNa K 3JIEKTPOHHBIM y4YeOHBIM MaTepuanaM IO MaTeMaTHKe, WMEIOIIUMCS B
CcBOOOTHOM JOCTyme B ceTd MHTEepHeT (37EeKTPOHHBIM KHHTaM, MPaKTHKyMaM, TECTaM, MaTepHaiam
EI'D u ap.).
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