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1. HaumenoBanue qucuuniaunbl: bJ1.02 Maremaruka: anredpa 1 Hadana MaTeMaTHYECKOTO aHAIHN3a,
reoMeTpHusl.
2. Mean v 3a1a4M 0CBOECHUS TUCITATIIMHBI .
Hean: dhopMupoBaHHE MPEACTABICHUNH O COLMATBHBIX, KYIbTYPHBIX MHCTOPHUYECKUX (haKTOpax
CTAHOBJICHUS MaTEMAaTHKHU;
3agaun:
- (hopMUPOBaHHE JTOTHIECKOTO, AITOPUTMHUIECKOTO U MATEMAaTHUIECKOTO MBITIICHUS;
- (dhopMHUpOBaHKE YMEHUM MPUMEHSTH IMOJy4YE€HHBIE 3HAHUSI IPU PEIICHUH PAa3JIMYHBIX 3a/1a4;
- (dhopMupOBaHHE MPEACTABICHUI O MaTeMaTHUKe KaK 4acTh OOIIeYeIOBEYeCKON KYIbTYPHI,
YHUBEPCAIBHOM SA3bIKE HAyKH, IMO3BOJISIONIEM OINKMCHIBATbU M3Yy4aTh peajibHbIE MPOLIECCHl U
SIBJICHUSL.

3. Mecto aucunmimmnsl B ctpykrype OII CIIO:

Hucnunnuuna BJ[.02 Martemaruka: anreOpa U Hayala MaTeMaTH4YeCKOTo aHaln3a, FeOMETPHs
OTHOCUTCS K O00s3aTeNbHOM 4YacTH YYeOHBIX ULHUKIOB 00pa30BaTENbHOW MPOTPaMMbI  CPEIHEro
npodecCuoHaIbHOTO 00pazoBaHus 1o crenuanbHocTH 44.02.02 IlpenonaBanue B HayaldbHBIX Kiaccax,
ABJIAETCS 0053aTeNbHON NUCUUIUIMHON 00111e00pa30BaTeNbHOIO LUKIIA, U3YYaeTcsd B IEPBOM U BTOPOM
ceMecTpax.

4. OO0pa3oBartesibHbIE pPe3y/ibTaThbl, HCO0OX0AMMBbIE IS OCBOCHHUS TUCHHILIMHBI

Jl1st ocBOEHMSI TUCHUIUIMHBI O0YYalOUIUIICs 10JI)KEH UMETh 3HAHUS U YMEHMUSI, [IOJIyYE€HHbIE NIPU
OCBOEHUU 00Pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

1) chopMHpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4YaCTH MHUPOBOW KYJIBTYPHI U O MECTe
MaTEMaTHKU B COBPEMEHHOW IUBUIIM3AINH, O CIOCO0aX OMHCAHMS Ha MAaTEeMAaTUYECKOM S3bIKE SBJICHHM
pealbHOTO MHpA;

2) cpOopMUPOBAHHOCTh MPEICTABICHUNA O MATEeMATUYECKUX TMOHITHSIX KaK O BaKHEHUIINX
MaTEeMaTHYECKUX MOJIENX, MO3BOJSIOIIUMX OMNHMCHIBaTh M M3y4yaThb pa3HbIE IPOLECCHl U SABJICHUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MATEMaTUUYECKUX TEOPHil;

3) BiazeHue MeETOJaMH JOKa3aTeJIbCTB U QJTOPUTMOB pEIICHUS; YMEHHE WX IPUMEHSTH,
MIPOBOAMTD JOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3aa4;

4) BlaJeHUWe CTAaHAAPTHHIMU TPUEMaMU PEIICHHS PpPalMOHAIBHBIX U HUPPAlUOHATBHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW U HEPABEHCTB, HUX CHUCTEM;
UCIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX MpOrpamMMm, B TOM YHCJIE [ THOWUCKA IMYTH pEIIeHUs U
WJUTFOCTPALIMK PELIEHUs] YpaBHEHUH U HEPABEHCTB;

5) cQopMUPOBaHHOCTb MpPEACTAaBICHUI 00 OCHOBHBIX MOHATHSAX, UAESIX U MeToAax
MaTeMaTUYeCKOro aHaJIN3a;

6) BaieHue OCHOBHBIMM MOHATHSAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax,
WX OCHOBHBIX CBOMCTBax; CHOPMHUPOBAHHOCTh YMEHHS pAClO3HABAaTh Ha YEpTEkKax, MOJEISIX U B
peaibHOM MHpe TeoMeTpuyYecKue GUrypbl; IPUMEHEHNUE U3YUYEHHBIX CBOMCTB F€OMETPUUECKUX QUTYDP U
dbopMyI A peneHus: TeOMETPUUYECKUX 3a/1a4 M 3a/1a4 ¢ MIPAKTUIECKUM COAECpKAHUEM;

7) chOpMUPOBAHHOCTH MPEACTABICHUI O MpoIeccax M SIBICHUSAX, UMEIOLIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTMYECKUX 3aKOHOMEPHOCTAX B peallbHOM MHpe, 00 OCHOBHBIX MOHSITHSX
AJIEMEHTAapHON TEOpUU BEPOSATHOCTEW; YMEHHH HaXOJWTh U OLICHMBATh BEPOSITHOCTU HACTYIUICHHUS
COOBITUI B MTPOCTEHIINX MPAKTUYECKUX CUTYALIUAX U OCHOBHBIC XaPaKTEPUCTUKH CIyJAHBIX BEINYHH;

8) Bi1aJieHNEe HaBbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM MpHU PELICHUH 3a/1a4.
S. TpeboBaHusi K pe3yJibTaTaM O0CBOCHHS TN CHUILIUHBI:

OcBoeHne cojepxanusi obmeoOpa3oBarensHol aucnuiuinabl bJ[.02 MaremaTtuka: anredpa u
Hayajla  MaTeMaTHYeCKOro  aHaiM3a, TeOMeTpHs  Oo0eclieuMBaeT  JIOCTHXKEHHE  CIEAYIOIIMX
0o0pa30BaTeNbHbIX PE3YIbTATOB, KOTOPHIE OTPAXKAIOT:

Oo0pa3zoBaTtenbHbIe pe3yabTaThl — JUYHOCTHBIE (OPJI):

OPJI 1- poccuiicKyr0 TpaXIaHCKYH0 MIEHTUYHOCTh, MMAaTPUOTU3M, YBaXKEHHE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHol, roppoctu 3a cBoM Kpail, cBoro Pomuny, npouutoe u



HaCTOsIIlee MHOTOHALIMOHATIBHOTO Hapoaa Poccuu, yBaskeHHe TOCyapCTBEHHBIX CUMBOJIOB (Tep0, (ar,
TUMH);

OPJI 2- rpaxaaHCKylO0 MO3ULHMI0O KaK aKTMBHOIO M OTBETCTBEHHOI'O YJIEHAa POCCHUHCKOIO
o0IIecTBa, OCO3HAIOLIEIO CBOM KOHCTHUTYIMOHHBIE IpaBa M OOS3aHHOCTH, YBAXKAlOIIETO 3aKOH U
MPAaBOMOPSIIOK, OO0JIAAAIONMIET0 YYBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO HPUHUMAIOIIETO
TpaJULIMOHHbIC HAIIMOHAIbHbBIE U 00IIeYeIOBEYeCKIe I'yMaHUCTUYECKIE U IEMOKPAaTHYECKHE IIEHHOCTH;

OPJI 3- roTOBHOCTH K ciy>keHnto OTe4ecTBy, ero 3aIuTe;

OPJI 4- chopmMHpOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKW M OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO HA JMAJIOre KyJIbTYp, a TaKXKe pazIHuHBIX
(hopM 00LIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

OPJI 5- chopMHpPOBAaHHOCTH OCHOB CAaMOpPa3BUTHS M CAMOBOCIIMTAHUS B COOTBETCTBHH C
o0I1eueI0BeYECKUMHU [IEHHOCTSMU U HJiealaMH IPa)KAaHCKOTo OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

OPJI 6- ToslepaHTHOE CO3HAHME M IIOBEJCHUE B IMOJHMKYJIbTYPHOM MHUpPE, TOTOBHOCTh H
CIOCOOHOCTH BECTH JAMAJIOT C APYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aUMOIIOHUMAHHU, HAXOIUTh 00IIne
LEJU U COTPYIHUYATD JUISl UX JOCTHKECHMUS;

OPJI 7- HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, JE€TbMHU MJIAIIIErO BO3pPAcCTa, B3POCIBbIMH B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeI0BaTENbCKON, MPOSKTHON U JPYTrUX BUIAX
NeSITENIbHOCTH;

OPJI 8- HpaBCTBEHHOE CO3HaHME M TMOBEJCHHE HA OCHOBE YCBOCHHsS OOIEYETOBEUYECKHUX
IIEHHOCTEH;

OPJI 9- TOTOBHOCTP M CHOCOOHOCTH K OOpa30BaHUIO, B TOM 4YHCJIE camMOo00pa3oBaHHIO, Ha
MPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HENPEPHIBHOMY OOpa30BaHMIO KaK YCIIOBHUIO
yCIIeuTHOM MpodeccnoHanbHOM U 00IIECTBEHHON AESITETbHOCTH;

OPJI 10- screTnueckoe OTHOLIEHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

OPJI 11- npuHATHE W peaTU3alMi0 ILIEHHOCTEH 3J0pOBOr0 M 0e30MmacHoro oOpasza >KW3HH,
MOTpEeOHOCTH B (DU3MYECKOM CAMOCOBEPIICHCTBOBAHUU, 3aHATUAX CIIOPTHUBHO-030POBUTEIBHOM
NEeSITENIbHOCTBIO, HEMIPUSATHE BPEAHBIX IPUBBIUEK: KYPEHHUSI, YIOTPEOICHUS allKOIr0jIsl, HAPKOTHKOB;

OPJI 12- OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (pU3MUecKoMy U
MICUXOJIOTMYECKOMY 3/10pOBbIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJIEH, YMEHHE OKa3blBaTh IEPBYIO
IIOMOMIb;

OPJI 13- oco3HaHHbIi BEIOOp Oyaymiel nmpodeccuu U BOZMOXKXHOCTEH peaau3aiui COOCTBEHHBIX
KM3HEHHBIX IIJIJAHOB; OTHOUIEHHWE K MPO(EeCCHOHATBHOU NEATENIbHOCTH KaK BO3MOYKHOCTH YYacTHs B
pEILIEHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIMOHAIBHBIX MTPO0IIEM;

OPJI 14- copMHUPOBAHHOCTh SKOJIOTMYECKOIO MBINUICHUS, MOHUMAHUS BIUSHHUS COLMAIBHO-
SKOHOMMYECKUX TPOIIECCOB HA COCTOSHUE MNPUPOJHOW W COLMAIBHOM Cpenbl; MpUOOpEeTEeHHE OIbITa
9KOJIOrO-HaNPaBIECHHON AESITEIbHOCTH;

OPJI 15- OTBETCTBEHHOE OTHOLIECHHE K CO3[JaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO IPUHATHSA
LIEHHOCTEN CEMENHON KU3HH.

Oo0pa3oBaTteinbHbIe pe3yabTaThl — MeTanpeaMeTHble (OPM):

OPM 1- ymeHHe caMOCTOATEIBHO ONPEACIATh LENU MACSITEIBHOCTH W COCTAaBJISTH IIJIaHbI
NEeSITEIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATb U KOPPEKTHPOBATh JAEATEIbHOCTB;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI [UIsl TOCTHXKEHHS MOCTaBJIEHHBIX LIEJEH U pealu3aluy IUIaHOB
NeSITeNIbHOCTH;, BBIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYaIUX;

OPM 2- ymeHue NpOIYKTUBHO OOLIaTbcd M B3aMMOJAEHCTBOBATH B IPOIECCE COBMECTHOU
NEeSITeIbHOCTH, YYMTHIBATh IO3ULUU JPYTHX YYaCTHUKOB JIEATEIbHOCTH, A(P(EKTUBHO pa3pemiaTh
KOH(QJIUKTBI,

OPM 3- BrajeHue HaBbIKAMU ITO3HABATENIbHOM, Yy4eOHO-MCCIEN0BATENbCKOM U MPOEKTHOM
JeSITeNbHOCTH, HABBIKAMU pa3pellieHus MpoOsieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PELIeHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B TTO3HAHMUS,

OPM 4 - roTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHONH HH(OPMAIIMOHHO-TTO3HABATEIbHOM



JeSTeIbHOCTH, BIIaJICHHE HABBIKAMHU MOJTY4YEeHUsI HE0OX0 1Mo MH(OPMAIIUH U3 CI0Bapel pa3HbIX THIIOB,
YMEHHE OpUEHTUPOBATHCS B PAa3IMUHBIX MCTOYHHMKAX HHPOpPMAIMHK, KPUTHUECKH OLIEHUBATh H
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYYAEMYIO U3 PA3TUYHBIX HCTOYHHKOB;

OPM 5- ymenue ucnoip30BaTh cpeicTBa MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(mnanee — WKT) B pemeHuM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3343y C
coOmoieHneM TpeOOBaHUM HSProOHOMUKHM, TEXHUKH O€30MacCHOCTH, THTHMEHBI, pecypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH;

OPM 6- ymenue onpeneisTh Ha3HaUY€HUE U PYHKIIMU PA3IMYHBIX COLUATbHBIX HHCTUTYTOB;

OPM 7- yMeHne caMOCTOSITENIBHO OLIEHUBATh U IPUHUMATh PELLIEHUS, ONPEIEISIIOIINE CTPATETHIO
MOBEJICHUS, C YUETOM I'PAXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

OPM 8- BnaseHue S3bIKOBBIMU CPEJICTBAMHU - YMEHHUE SICHO, JIOTHYHO U TOYHO M3J1araTh CBOIO
TOYKY 3pEHUS, UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

OPM 9- BnajneHue HaBBIKAMHU I[103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HUX PE3yJbTaTOB U OCHOBAHMI, T'PAHMI] CBOETO 3HAHMUS H
HE3HaHUs, HOBBIX [103HABATENIbHBIX 3a/1a4 U CPEJICTB UX TOCTUKEHUS.

Oo0pa3oBartesibHbIE pe3yJbTaThl — Npeamernbie (OPII):

OPII 1- copMHpOBaHHOCTH MPEACTABICHUN O MAaTEMaTHUKE KaK 4acTU MHPOBOM KyJIbTYpbl U
0 MeCTe MaTeMaTHKU B COBPEMEHHOMN IUBUIIM3AIUHU, O CIIOCO0AX OMUCAHUS HAa MAaTEMaTHUYECKOM SI3BIKE
SIBJICHUH PEAJIbHOTO MUPA;

OPII 2- chopMUPOBAHHOCTh HPEJCTABICHUNA O MAaTEeMAaTUYECKUX TMOHATHUAX KaK O BaKHEHIIHMX
MaTEeMaTHYECKUX MOJIENX, MO3BOJSIOIIMX OMNMCHIBaTh M M3y4yaThb pa3HbIE MPOLECCHl U SABJICHUS;
IMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOr0 MOCTPOCHHS] MAaTEMAaTUYECKUX TEOPUIL;

OPII 3- BnaneHue MeTOJaMH JI0Ka3aTEIbCTB M AJIFOPUTMOB PEIICHUS; YMEHHE UX NPUMEHATbH,
MIPOBOJIUTH JIOKA3aTEJIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

OPII 4- BinageHue craHJapTHBIMM NpPUEMAMM PEILIEHUS PALMOHAIBHBIX U HppalOHAIbHBIX,
MOKA3aTEeNbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YpPAaBHEHUH U HEPABEHCTB, HUX CHUCTEM;
HCIOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIE JUIsl NOMCKAa IyTU pPEIICHUS U
WJUTFOCTPALIMK PELIEHUsl YPaBHEHUN U HEPABEHCTB;

OPII S -chopmMupoBaHHOCTH TMpPEACTaBICHUNH OO0 OCHOBHBIX TMOHATHUSIX, HACSIX W METOJax
MaTeMaTUYeCKOro aHaJIN3a;

OPII 6 -BnaneHrne OCHOBHBIMHU HOHSTUSMM O IUIOCKMX U MPOCTPAHCTBEHHBIX N€OMETPHUYECKHX
¢durypax, UX OCHOBHBIX CBOICTBaxX; COPMHPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEIAX U
B peaJIbHOM MHpE reoMeTpuueckre (GUrypsl; IpUMEHEHHE U3yUYEHHBIX CBOMCTB F€OMETPUUECKUX QUTYp U
bopMyI Ui pelieHns TeOMEeTPHUECKUX 3a1a4 U 3a/1a4 C MPAKTUUYECKUM COAEp KaHUEM;

OPI1  7-chopMUpPOBAaHHOCTH TPEICTABICHUA O Tpoleccax MW  SBICHUSAX, HMEIOIINX
BEPOSTHOCTHBIN XapakTep, O CTATUCTMYECKMX 3aKOHOMEPHOCTSX B peaJlbHOM MHUpE, 00 OCHOBHBIX
MOHATHUSIX DJIEMEHTApHOM TEOPUH BEPOSITHOCTEH; YMEHHUHW HaxXOJUTb M OLEHUBAThb BEPOSTHOCTU
HACTYIUIEHUs] COOBITUH B TNPOCTEHIINX MPAKTUYECKUX CUTYAlMsIX M OCHOBHBIE XapaKTEePUCTHKH
CIIy4YaiiHBIX BEJIMYMH;

OPII 8-BnasneHue HaBbIKAMM HCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX NPOrPAMM IIPH PEIICHUN
3a/1a4.

dopmupoBaHue 00pa30BaTeIbHBIX PE3YJIBTATOB 00ECIIEUYMBAET JOCTHKEHHE:

JIMYHOCTHBIX:

— c(hOpPMHPOBAHHOCTh TPEJICTABIEHUH O MaTeMaTHKe KaK YHHBEpPCAJIbHOM S3bIKE HAayKH, CPEICTBE
MOJIETTMPOBAHUS SIBJICHUH U ITPOLIECCOB, UAESIX U METOJAX MaTEMATUKU;

— MOHMMaHHE 3HAYUMOCTH MAaT€MaTUKHU Ji1 HAyYHO-TEXHMUYECKOTo Mporpecca, CHOpMUPOBAHHOCTD
OTHOIIECHUS K MaTeMaTHKe KaK K YacTH OOIledesOBEeYeCKON KyJIbTYphl Yepe3 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MaTEMAaTHKH, 3BOJIOLMEN MAaTEMaTHYECKUX UIEH;

— pa3BUTHE JIOTUYECKOTO MBILIUICHHUS, IPOCTPAHCTBEHHOI'O BOOOPaXKEHHUSI, AITOPUTMUUECKON KYJIbTYPHI,
KPUTHUYHOCTH MBILIUIEHUS Ha YpOBHE, HEOOXOIUMOM Juisd Oyaymied npodeccHoHalIbHOM AEATeNbHOCTH,
JUTSI TIPOJIOJIKEHUST 00pa30BaHMs M CaMOOOPa30BaHUS,



— OBJIAJICHUE MATEMaTUYCCKUMU 3HAHHUSIMHU U YMEHUSMHU, HEOOXOJUMBIMU B MIOBCEHEBHOM KHU3HU, IS
OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUIMH U TUCHUIUIMH MpOo(deccroHalbHOTO LUKIA, A
MOJTy4eHus: 00pa30BaHus B 00J1acTAX, HE TPEOYIOIUX YrITyOJIeHHON MaTeMaTu4ecKOi MOATOTOBKY;
— TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHMIO, Ha MPOTSHKEHUU BCEH
KU3HU; CO3HATEIbHOE OTHOLIEHHWE K HENpepbIBHOMY OOpa30oBaHUIO KaK YCJIOBUIO YCIEUIHOU
npo¢eCCHOHATBLHON M 00LIECTBEHHON 1EATEIbHOCTH;
— TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITEIIbHOM TBOPUYECKON U OTBETCTBEHHOM €ATEIHLHOCTH;
— TOTOBHOCTb K KOJUIGKTMBHOW paloTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B OOpa3oBaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U IPYIUX BUJAX NESATEIbHOCTH;
— OTHOUIICHHWE K MPO(PECCHOHAIBHON NEATEIHHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU JUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIMOHAIBHBIX POOIeM;
MeTanpeIMeTHbIX:
— YMEHHE CaMOCTOATENIBHO OIPEACIATh LENU JEATEIbHOCTM W COCTaBIATH IUIAHBI JIEATEIIBHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD; MUCIIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI I JOCTHXKEHHSI IOCTABJICHHBIX LENEH M pealu3aliu IUIAHOB JEATEIbHOCTH;
BBEIOMpATh YCIENIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;
— YyMEHHE MPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM AESITENbHOCTH,
VYUTHIBATh MMO3HUIMH JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3PPEKTUBHO pa3pemmaTh KOHPIHKTHL
— BJAJICHWE HaBbIKAMH [103HABATEIbHOW, Y4eOHO-HCCIEAOBATEIbCKOM U MPOEKTHOH eATENbHOCTH,
HABbIKAMU pa3pelieHus] MpodieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOHMCKY METO/OB
pEeLIEHHS TPAKTUYECKHUX 3a7a4, IPUMEHECHHIO PA3JIMYHBIX METOJIOB IO3HAHUS;
— TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOATEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIBHONU JEATEIbHOCTH,
BKJIIOYAsi YMEHHE OPUEHTHUPOBATHCA B Pa3IMYHBIX HUCTOUYHUKAX MHGOpPMAIUU, KPUTUYECKU OIICHUBATH U
MHTEPIPETHPOBATH HUHPOPMAIIUIO, TOTYIAEMYIO U3 PA3JIMUYHBIX HCTOYHUKOB;
— BJIaJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUS,
HCII0JIb30BaTh aJICKBaTHbBIE I3bIKOBBIE CPECTBA;
— BJAQJICHUC HABBIKAMHU TI03HABATEIHLHOW pEIICKCUM KaK OCO3HAHHSI COBEPIIAEMBIX ACHCTBHHA U
MBICITUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPAHUL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
[M03HABATEJIbHBIX 33Ja4 U CPEACTB AJI UX JOCTUKEHUS,
— IENeyCTPEMJIEHHOCTh B IMOUCKaX U MPUHSATUU PEIICHHUH, COOOPa3UTEIBHOCTh U UHTYHIIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEJICTABIICHUI; CIIOCOOHOCTh BOCIIPUHUMATD KPAacOTy M TapMOHHUIO MUPA;
NpeAMEeTHBIX:
— Cc(OpMUPOBAHHOCTh TPEJCTABICHUM O MaTEMaTHKE KaK YacTH MHUPOBOM KYyJIbTYpbl U MeCTe
MaTeMaTUKd B COBPEMEHHOW IMBWJIM3AIMU, CIOCO0AX ONMUCAHUs SBJICHUNW pEaJbHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;
— cOpMUPOBAHHOCTH MPEJICTABICHUNA O MATEMAaTHUYECKUX MOHATUSIX KaK BOXHEHIINX MaTEMaTHUYECKHUX
MOJIENAX, MMO3BOJISAIOIMIMX OMUCHIBATh U U3Y4aTh Pa3HbIE IPOLIECCH] U ABJIECHUS; IOHUMAaHUE BO3MOKHOCTH
AKCMOMATHUYECKOTO MTOCTPOEHUS MAaTEMAaTUYECKUX TEOPUI;
— BJAJCHUE METOJAMH JO0KA3aTeNIbCTB U AITOPUTMOB PELICHUS, YMEHUE UX HPUMEHSTh, MPOBOJIUTH
JI0OKA3aTeJIbHBIE PACCYKIACHUS B XO/I€ PELICHUS 3a/1a4;
— BJAJCHUE CTAHAAPTHBIMU MPUEMAMU PEUICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW W HEPABEHCTB, MX CHCTEM; HCHOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrPpaMM, B TOM YMCIE Ui IOMCKA IIYTH PEIIEHUS W WUIIOCTPAUUU PELICHUS
YpPaBHEHUI U HEPABEHCTB;
— c(hopMHpPOBAaHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX MOHITHSX MAaTEeMAaTHYECKOTO aHalu3a U HX
CBOWCTBax, BIAJCHHE YMEHHEM XapaKTepHU30BaTh TOBeIeHHE (DYHKIUN, MCIONH30BAaHHE MONYyYEHHBIX
3HAHUM 11 ONUCAHUS Y aHAJIN3a PEATTbHBIX 3aBUCUMOCTEN;
— BIAJCHHE OCHOBHBIMH TOHSATHSMHU O IJIOCKHX U MPOCTPAHCTBEHHBIX N'€OMETPHUYECKHX (UTYypax, UX
OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHUsS pAaclo3HaBaTh TeOMeTpudeckue Qurypsl Ha
yepTexax, MOJICNIIX U B pEAIbHOM MUPE;



— MPUMEHEHHE W3YYCHHBIX CBOMCTB reomMeTpudeckux puryp u Gopmyn aas peuieHus reOMeTPUIeCKUX
3aJ1a4 ¥ 33J1a4 ¢ IPAKTHYCCKUM COJICPIKaHUEM;
— c(hopMHPOBAHHOCTH MPEJCTABICHUN O MPOIECCaX U SBICHUSX, UMEIONINX BEPOSATHOCTHBIN XapakTep,
CTATHUCTUYCCKUX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHUPE, OCHOBHBIX IOHSATHUSX JJIEMEHTAPHOW TEOpHUU
BEPOSTHOCTEH; YMCHHI HaXOJIUTh M OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEHIIMX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKHU CIIyIalHbIX BEJIHYNH;
— BJIQJICHUE HaBBIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM IIPH PEIICHUH 33]1a4.

B xonme ocBoenust ob6meoOpazoBatenbHol auctuiuimabl bJ1.02 Maremarnka: anreOpa u Havana
MaTEeMaTHYECKOT0 aHAIIN3a, TEOMETPUSIO0yJAIOITHIICS TOJDKEH OBIIAACTh CISAYIONIMMI BHIAMU y4eOHOM
AeSITeJILHOCTH.

Conep:xxanue o0y4eHust XapakTepucTHKA OCHOBHBIX BUJIOB Y4€OHOM 1eAITeJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBHI)
Beenenue O3HaKOMJICHHE € POJIBIO MATEMATUKH B HAYKE, TEXHUKE, DKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOHN ESTETbHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/la4aMH U3y4CHUS] MAaTEMaTHKH IPU
ocoernu npodeccuit CI10 u cnenmansaocreit CI10

Aunredpa
Pa3Burue noHATHA O BrimonmHenue apuMeTHIeCKuX ACHCTBHIA HAJl YUCIIAMH, COYETast
yucJje YCTHBIE U IIUCbMEHHBIE IIPUEMBI.

Haxosxnenne npuOIMKeHHbIX 3HAYCHUN BEJTUYMH U IMOTPEIIHOCTEN
BBIYMCIICHHH (a0COFOTHOM M OTHOCUTEIHHOM ); CPAaBHEHHUE YHCIIOBBIX
BBIPAKCHUI.

Haxosxenue ommook B MpeoOpa30oBaHUAX U BEIYUCICHUAX (OTHOCUTCS KO
BCEM ITYHKTaM MPOTrPaMMBbl)

KopHu, crenenn, O3HakoMJIEHUE C IOHATHEM KOPHA N- CTENEHHU, CBOMCTBAMU PAIUKAJIOB U
Jorapugmsi IIpaBUJIaMU CPaBHEHUsI KOPHEH.

@opMynHpOBaHUE ONPEAEIICHUS KOPHS U CBOMCTB KOpHEW. Briuncienue u
CpaBHEHUE KOPHEH, BBINOJHEHNE IPUKNAIKHA 3HAYCHUS KOPHSI.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
paguKabL.

Brinonnenue pacueToB 1o popmysam, CoAepKalUM paJnuKaibl,
OCYIIECTBIISIS HEOOXOUMbIE TIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTU BBIPAXKEHUHN ¢ pagukaiamu. Pemenue
HMPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTETIEHU C ACHCTBUTEIbHBIM ITOKA3aTEIEM.
HaxoxaeHue 3HaueHU cTeneHu, UCIob3ys ITPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHSA N-1 CTENEHU B BHJIE CTENIEHU C APOOHBIM MOKa3aTeleM
1 Ha00OpOT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Briunciaenue crenexen ¢
palMOHaIbHBIM II0KA3aTENEM, BBIIIOTHEHUE IPUKUIKHA 3HAYECHUS CTEIICHH,
CpaBHEHUE CTEIICHEN.

IIpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COIEPIKAIINX
CTEIeHU, IPUMEHSISI CBOMCTBA. PellieHne moKa3aTeabHbIX YPaBHEHUM.
O3HakoOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENIEHEH IIPU BBIUNCICHUH
CPEHHX, JACIICHUH OTPE3KA B «30JI0TOM CEYEHUM». PeleHne npukia HbIx
3a/1a4 Ha CJIOXKHBIE IIPOLIECHTBI

IIpeoOpa3oBanue Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMeHeHHe Gpopmy,
ajredpanyecKnux CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U orapu(mMoB.
BbIPasKeHU Omnpenenenue 00J1aCTH JOIYCTUMBIX 3HAYCHUH JIOrapu(pMUIEcKOro




\ BBIpaXCHMS. Pernenue jorapuMuIecKux ypaBHCHHI

OCHOBBI TPUTOHOMETPHH

OcHoOBHBIC TOHATHSA

W3y4yeHue painaHHOIO METO/A U3MEPEHUS YIUIOB BpAILlEHUS U

UX CBS3M C TpagycHON Mepoil. 300pakeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJINYMHBI YIJIA C €T0 PACIOJIOKEHUEM.
dopmynupoBaHHEe ONPEACICHUN TPUTOHOMETPUIECKUX (PYHKITHI

JUIL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOI'O TPEYTOJIBHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHoBHBIE IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB JJI BEIYUCIICHUS

TPUTOHOMETPHYECKHE 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA IO OJTHON M3 HUX

TOKAECTBA

IIpeoOpa3oBanus N3yuenne oCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI CIIOKECHHUS,

NpocTeHIux YIBOEHUs, IPeoOpa30BaHMs CyMMbl TPUTOHOMETPUUYECKUX (DYHKLHI B

TPUTOHOMETPHYECKHX IIPOU3BEICHUE U ITPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIYNCICHUU

BBIPasKeHUH 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHUS €TO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIs BbIBOJIa ()OPMYII IPUBEICHHUS

IIpocreiimmue Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYTY IPOCTEHILINX

TPUTOHOMETPHYECKHUE TPUTOHOMETPUUECKUX YPABHEHUM.

YPaBHEHUSA U [TpumeHeHne 00IKX METOIOB PELICHHUS ypaBHEHUH (TIPUBEIEHUE K

Hepagencmea JIMHEHHOMY, KBaIpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOXKUTEIIH, 3aMEHbI

MIEPEMEHHOI) MIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUMH.
YMeHue oTMedaTh Ha Kpyre peLIeHUs IPOCTEHIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

APpPKCHHYC, aDKKOCHHYC,
ApPKTAaHI'€HC YuCcJIa

O3HakOMJICHHE C TOHSITHEM OOPATHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
N3ydeHue onpeaeneHuii apKCuHyca, apkKKOCUHYCa, apKTaHT€HCa

yrcna, opMyIupOBaHUE UX, U300paKeHHE Ha EAMHUYHON OKPYKHOCTH,
IIPUMEHEHHE IIPU PEIICHUH YPaBHEHUHN

DYHKIUH, HX CBOICTBA U rPauKH

DOYyHKIUH.
IlousiTue o
HeIpPepPbIBHOCTH
byHkunn

O3HaKOMJIEHHE C IOHITHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEKIY
MIEPEMEHHBIMH.

O3HakoMJIEHHE C MIOHATHEM IpaduKa, orpeieNeHue NPUHAIIEKHOCTH TOUKU
rpaduky ¢pyakuun. Onpenenenue mno Gopmyse TpocTeniei 3aBUCUMOCTH,
BuJa ee rpaduka. Beipaxkenue no gopmyine oHOM nepeMeHHON yepe3
JpyTHUe.

O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpMyIUPOBAaHHE €ro.
Haxoxpaenue obaactu onpenenenns u o01acT 3Ha4YeHUH pyHKINUK

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
pealbHbIX

npoueccax u siBJICHUSX

O3HakomJIeHHE ¢ TpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbIX
Iporeccax U3 CMEKHBIX TUCIUILIAH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIEHUSIMH HEKOTOPBIX

CBOMCTB JIMHEITHON U KBaJpaTUYHON (QYHKIUI, TPOBEIEHNE UCCIIEIOBAHUS
JMHEWHOU, KyCOUHO-TMHEHHO!, TPpOOHO-TMHEHHOM 1 KBaJpaTHUHON
¢GbyHKIUMH, noctpoeHue ux rpapukos. [loctpoenue u yteHue rpagpuKoB
¢bynkuuit. Mccnenoanue GyHKIuM.

CocraBieHne BUI0B (YHKIUH 110 JTaHHOMY YCJIOBHIO, PELICHUE 33/1a4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIMH

Oo0paTHble pyHKIMHT

Wzyuenue nonsmusa obpamuoii ¢pynxyuu, onpeaeieHue BUja U nocmpoeue
epaghuxa oopamuou hynkyuu, Haxodxcoerue ee 001acmu

onpeodenenus u oonacmu 3navenuil. [IpumMeHeHre CBOUCTB pyHKIUI

P HCCJICIOBAHUHT YPABHEHUH U PEIICHUH 33719 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CJIOKHOU (DYHKITUU




Crenennsbie,
NnoKa3areJjibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
bynkumnm.

Oo0patHble
TPUTOHOMETPHYECKHE
byHkuun

Brruucnenue 3naueHuit GyHKIUHA 110 3HAYEHUIO apTyMEHTA.

Omnpenernenre NOJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOopaAuHaTaM U
Ha000pOT.

Hcnonb3oBanue CBOMCTB PYHKIIMIA TSI CPABHEHUS 3HAUCHUN CTETICHEH U
Jorapu(dmoB.

[MocTpoenne rpaMKOB CTENEHHBIX U JOTapUPMHUUECKUX ()YHKIIUH.
Pemenne nokazarenbHbIX U JOTapu(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB 110
M3BECTHBIM QJITOPUTMAM.

O3HakOMJIEHHE C TOHSITHEM HENPEPHIBHON MEpUOANYECKON (PyHKIINU,
(opMyIHpOBaHUE CBOMCTB CHHYCA  KOCUHYCA, TOCTPOEHHE UX I'PpauKOB.
O3HakOMJIEHHE C TOHSITHEM TAPMOHMUYECKUX KOJIEOaHUM U TpUMepamMu
TrapMOHUYECKUX KOJIeOaHM JUIs ONMCAHMS IPOIIECCOB B (DU3HMKE U APYTHX
00JacTax 3HaHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOINIECKON PYyHKIHH,
(dhopMynMpoBaHHE CBOICTB TAaHI€HCA U KOTAHT€HCA, TOCTPOSHUE UX
rpauKoB.

[Ipumenenue cBOMCTB (PYHKIMIA ISl CpAaBHEHUS 3HAUSHUN
TPUTOHOMETPUYECKHUX (PYHKIUH, PEIICHHUS] TPUTOHOMETPHYECKIX
YpaBHEHUH.

Ilocmpoenue epaghuxos oopamubix mpueoHoMempuyecKux QyHKyuil u
onpeodenenue no cpaguKram ux coUcCms.

Brinonnenue npeoOpa3oBanus rpagkoB

Hayasa MaTeMaTH4eCKOro aHAJIN3a

IHocaenoBaTeJILHOCTH

O3HaKOMJIEHHE C IOHSTUEM YHCIOBOU MOCIIEA0BATENbHOCTH, CII0OCO0aMU €€
3aJlaHusl, BBIYUCIICHUSMH €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM Npeoena nocie008ameIbHOCU.

O3HaKoOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO

psiia Ha IpUMEpEe BBIUMCIICHUS! CYMMBI OECKOHEYHO yOBIBAIOIICH
TrE€OMETPUUYECKOM IPOTPECCHH.

Pemenue 3aa4 Ha mpuMeHeHue GOpMyIIbl CyMMbI OECKOHEYHO YOBIBAIOIICH
T€OMETPUYECKON ITPOrPECCUU

IIpousBoaHas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOJHOM.

W3zyuenue u GopMyIMpoBaHUE €€ MEXaHUUECKOTO U T€OMETPHUECKOTO
CMbICJIa, U3yYEHHE aIrOpUTMa BHIYHUCIICHUS IPOU3BOIHOM Ha IpUMeEpe
BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH M YIJIOBOTO KO3 pHIreHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUE.

VYcBoenue npaBun auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIEMEHTAPHBIX (QYHKIMH, TpUMEeHeHue 1 TuddepeHIMpoBaHus
(yHKIUH, COCTaBJIEHNS YpPAaBHEHHUS KacaTelbHOM.

W3yuenne TeopeM 0 CBS3M CBOMCTB (DYHKIIMU U MPOU3BOIHOIM,
(hopMyIIMpOBKaA HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIeI0BaHUS (DYHKIIMHU, 3aJaHHON
dhopmyoii.

YcTaHoBiieHUE CBA3M CBOMCTB (DYHKIIMU M MTPOU3BOIHOM MO UX rpadukam.
[IpuMeHeHne MpON3BOIHOM IS PEIICHMS 3a]1a4 Ha HAXO0XKJICHHE
HauOoJIbIIero, HAMMEHBILIETO 3HAUEHHs U Ha HaX0XKJIEHHE HKCTpeMyMa

IlepBooOpa3nas
1 HHTErpaJ

O3HaKOMJICHHE C TIOHSTHEM WHTETpaJia U TIepBOOOPa3HOM.

N3ydenne mpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI

Herorona— JleiiOnuma.

Pemenue 3ana4 Ha CBA3b EpPBOOOPA3HON U €€ MPOU3BOJHON, BEIYUCICHUE
1epBOOOPa3HON /sl TaHHOW (DYHKITHH.




Pemenue 3amay Ha mprUMEHEHUE UHTETPpaja s BBIYUCICHHUS (HU3HUIESCKUX
BEJUYMH U IUIOIIAAEN

YpaBHeHMsI M HEPABEHCTBA

YpaBHeHUs1 M CUCTEMBI
YpPaBHeHUil
HepaBeHcTBa U cucTeMbI
HEPaBEeHCTB C ABYyMS
nepeMeHHbIMHU

O3HaKOMJICHHE C IPOCTEHIIMMH CBEJCHUSMH O KOPHSIX alreOpanyecKux
ypaBHEHUH, OHATUSMU UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHUU.
N3ydenue Teopun paBHOCHIIBHOCTH YPAaBHEHUH U €€ IPUMEHEHMUSL.
[ToBTOpEHME 3aNMCH pEIICHUS CTAaHAAPTHBIX YPaBHEHHUI, TPHUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIs CBEJICHUS K CTAHJAPTHOMY YPAaBHEHHIO.
Pemenue panmoHanbHbIX, HPPALMOHATBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanre cBOMCTB ¥ rpaduKoB GYHKITUN IS pEIICHUST YpaBHCHU.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.

Pemenue ypaBHeHUl ¢ IpUMEHEHUEM BCEX MPUEMOB (pa3iioKeHUs

Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, [IOJICTAHOBKH,
rpaguIecKoOro METO/1a).

Pemenue cucreM ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3zHakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS HEPABEHCTB U
WCIIOJIb30BaHUE CBOMCTB U TpaduKoB (DYHKIIHIA IPU PEIICHUU HEPABEHCTB.
Pemenuie HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IMYHbIX
CIIOCO0OB.

[IpumeHeHne MaTEMATHUYECKUX METOJIOB ISl PEIICHUS COIeP KAaTeIbHBIX
3a/1a4 U3 pa3IMyHbIX 00JacTe HayKu U NpakTuku. HTepnpeTupoBanue
PE3YJIbTATOB C YYETOM peajbHbIX OTPaHUYCHHIA

9J1eMeHTBI KOMﬁI/IHaTOpHKI/I, TCOpUHU BepOﬂTHOCTeﬁ H CTATUCTUKH

OcHoBHbBIE MOHATHS
KOMOUHATOPUKH

W3yyeHune npaBuia KOMOMHATOPUKY M IPUMEHEHHE TP PELICHUH
KOMOWHATOPHBIX 33/1a4.

Pemenre KoMOMHATOPHBIX 337a4 METOIOM Iiepedopa U 10 MPaBHITY
YMHOKEHHUSL.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPUKU: pa3MEIICHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYJIaMHU JJIs1 UX BEIYUCICHHS.
OOnpsicHeHHE U TpUMeHeHHe (HOPMYJT JUTsl BBIUMCIEHUS pa3MeIleHuH,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUHN 3a71ad.

Osnakomienue ¢ OuHomMoM HeroToHa U TpeyronbsHukoM [lackass.
Pemrenne nmpakTHUecKuX 3a7a4d C UCMOIB30BAHUEM TTIOHSTHHA U TIPABUIT
KOMOHMHATOPUKH

DJIeMeHThI TeOpuu
BEpPOSATHOCTEH

N3yueHne Ki1acCHYeCKOro OIpeAesICHNs BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMoTpenune npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITHI

IIpencrasienne JaHHbIX
(Tadauubl, IMATPAMMBI,

rpadpuxn)

O3HaKOMJIEHHE C IPEJICTABICHUEM YHCIOBBIX IaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npaktuyeckux 3agad Ha 00pabOTKY YUCIIOBBIX JaHHbIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'eomeTpus

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

PopMynHMpoOBKa U PUBEICHHE T0KA3ATENBCTB IPU3HAKOB B3aHMHOTO
pacIoyIOKEeHUs MPSAMBIX U IIIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax u
MOJEJISIX Pa3JIMYHBIX CIIy4aeB B3aUMHOT'O PACIIOJI0KEHUS IPSIMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKJICHUM.

@opMynMpOBaHHUE ONPENEIICHUM, TPU3HAKOB U CBOMCTB NapaJlIEIbHbIX U
MEPIEHIUKYIISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U TMHEHHBIX YIJIOB.
BrInonHeHne nocTpoeHus yriioB MEX1y IPSIMBIMH, MPSIMON U IIOCKOCTHIO,
MEXIy INIOCKOCTSIMHU I10 ONIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIIAX.




[IpumeHeHne NpU3HAKOB U CBOMCTB PACIIOI0KEHUS MPSIMBIX U MIIOCKOCTEN
IIpU pELICHNN 3a]au.

N306paxkeHne Ha pUCYHKaX U KOHCTPYHUPOBAaHUE Ha MOJEIISAX
MEPIEHIUKYIJISPOB U HAKJIIOHHBIX K IUIOCKOCTH, IPSIMBIX, NTapaJlIeIbHbIX
IJIOCKOCTEH, YIII0B MEXAY IPSIMON U TUIOCKOCTBhIO K 0O00CHOBaHHE
IIOCTPOEHHSI.

Peurenue 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKUX BeIMUUH. OnuchIBaHUE
paccTosiHUS OT TOUKH JI0 IJIOCKOCTH, OT NPSMOH 10 INIOCKOCTHU, MEXKTY
IIJIOCKOCTSIMU, MEXAY CKPELIMBAIOIIMMUCS IPSIMBIMH, MEXKY
MIPOU3BOJILHBIMU (UTypamu B pocTpaHcTBe. DopMyarpoBaHue U
J0Ka3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEM CYIIECTBOBAHUA,
CBOMCTBA).

N306paxkenne Ha yepTexkax U MOJEISIX PACCTOSIHUS U 0OOCHOBaHHE
cBOUX cyxaeHui. OnpeneraecHue U BEIUUCICHNUE PACCTOSHUMN B
npoctpanctse. [Ipumenenue GopMyi U TeOpeM MIaHUMETPUU AJISL PELICHUS
3a/1a4.

O3HakoOMJIEHUE C MOHATHEM MAPAJUIEIBHOIO IPOSKTUPOBAHUS U €TI0
cBoiicTBamMu. Popmynuposanue meopemvl 0 NIOWAOU OPMO2OHANLHOU
npoeKyuu MHO20)20/1bHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUHN M BBIYUCIICHUH.
ApPryMEHTHUPOBAaHHUE CBOUX CYKIEHUN O B3aHMHOM PaCIIOJIOKEHUN
MIPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHuKH

OnucaHue U XapakTEPUCTHKA Pa3INYHbIX BUIOB MHOTOTPAHHUKOB,
IIEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N306paxkeHre MHOTOTPaHHUKOB U BBINOJHEHNE TOCTPOCHUS Ha
M300paKeHUSX U MOJICIISIX MHOTOT'PaHHHUKOB.

Brluucnenue JIMHEMHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTHPOBAHUE CBOUX CYXIACHUM.

XapakTepucTuka u N300pakeHre CEUCHUS, pa38epmKi MHO20SPAHHUKOS,
BBIYMCIICHHUE TUIOIIAJIEH TOBEPXHOCTEM.

ITocTpoenue npocTelux cedeHnit Kyba, mpu3Mbl, nupaMusl. [Ipumenenue
(hakToB U CBEICHUN U3 IUIAaHUMETPHUH.

O3HakoMJIEHHE C BUJIaMH CUMMETPHI B TPOCTPAHCTBE, (POPMYIUPOBaHHE
ONPEIIEICHUI U CBOMCTB. XapaKTEPUCTUKA CHMMETPUH TEJI BPAILCHUS U
MHOTOTPaHHUKOB.

IIpumeHeHne CBOMCTB CHMMETPHH IIPU PELIEHUH 3a/1a4.

Hcnonws3oBanne nmpuoOpeTeHHBIX 3HAHUH I UCCIICIOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 33]1a4.

N300paxkeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIIIOJIHEHUE PUCYHKOB T10
YCIIOBUSIM 3a7a4

Tesna u noBepxHoOCTH
BpAaLleHUs

O3HakoMJIEHHE C BUJaMH TeJl BpaleHus, GopMyIUpOBaHUE HX
ONPEACIICHUN U CBOMCTB.

@opMyIHpPOBAHHUE TEOPEM O CEUEHUU Iapa MIOCKOCTHIO U MIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuka U n300pakeHue Tell BpallleHusl, UX Pa3BEPTKHU, CEUCHHUS.
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUM, BBIYMCIICHHUE JJIMH, PACCTOSTHUH,
yrioB, mwiomaaeil. [lpoBenenne qokazaTenbHbIX PACCYKICHUN NPU PEIICHUN
3a7ad4.

[IpuMeHeHne CBOMCTB CUMMETPUHM MPU PEIICHUH 3a7a4 Ha Teja BpallleHus,
KOMOWHAIIMIO TEIL.

N3006pakeHre OCHOBHBIX KPYTIIBIX TEJ U BHIMOJTHEHUE PUCYHKA IO YCIOBUIO
3a7a4u




HN3mepeHus B reoMeTpun

O3HakOMJIEHHE C TOHATHUAMMU IUIOIAIH U 00beMa, aKCHOMAaMU

U CBOMCTBaMHU.

Pemenue 3a1au Ha BEIYMCIICHUE TIIOMIAIEH TIIOCKUX (PUTYp ¢ TPUMEHEHHUEM
COOTBETCTBYIOLINX (OPMYI U (PAaKTOB U3 TUTAHUMETPHH.

N3yuenune TeopeM 0 BEIYHCICHUH 00hEMOB MPOCTPAHCTBEHHBIX TEI,
pelIeHre 3a1a4 Ha IpUMeHeHHe (GOpMYJT BEIUMCICHHSI 00bEMOB.
Nzyuenue hopmyst 11t BRIYMCIACHUS TIJIOMIAIEH TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPAILLCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIIOIIAIN TOBEPXHOCTH CHEPHI.
Pemenue 3aga4 Ha BIUKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOp}II/IHaTLI H BEKTOPbLI

O3HakoMJIEHHE C IOHATUEM BeKTOpa. M3yueHue qekapToBOil CHCTEMBbI
KOOpJMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 110 33/1aHHBIM KOOPJIUHATaM TOYEK
U IUIOCKOCTEH, HaX0XKI€HUE KOOPAUHAT TOYEK.

6. O0beM TMCUMIJIMHBI M BUABI Y4e0HOI padoThl

. CemecTtpsl

Buj yueOHoii padoThl Bcero yacos 1 5
KonrakTthas pabota (Bcero) 156 84 72
B ToMm uncne:
Jlexnu, ypoku 78 42 36
[IpakTHueckue 3aHATHS, CEMHUHAPBI 78 42 36
JlaboparopHsble 3aHATHS
B ToM unciie B MHTEpaKTHBHOM 234 126 108
dbopme
CamocrositenpHas padbora 77 42 35
Koncynpranuu 1 1
DopMBbI MPOMEKYTOUHOMN DK3aMeH Hpyrue dbopmbl DK3aMeH
aTTecTaluu MIPOMEKYTOUHOM

aTTecTaluu

MakcumajibHas yueoHast 234 126 108
HArpy3Ka

7. CTpyKTYypa U coJep:kaHue o0ueoopazoBarTeabHoil qucuumiauabl BJ1.02 «MaremaTruka: anaredpa
U HAYAJIA MATEMATHYECKOT0 AaHAJIU3a, TeOMEeTPH S

7.1. Pa3nennl 001e00pa3oBaTeIbHON TUCHUIJIMHBI M BUAbI 3aHATHH
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2. | Pa3BuTHe nmoHsATHS O YKCIe 5 5 6 16/16
3. | Kopuu, crenenu, morapudMsr 6 6 6 18/18
4. | IIpsaMble U TIIOCKOCTH B IPOCTPAHCTBE 6 6 6 18/18
5. | KomOunaropuka 6 6 6 18/18
6. | KoopauHatel 1 BEKTOPBI 6 6 6 18/18
7. | OCHOBBI TPUTOHOMETPHH 6 6 6 18/18
8. | ®yHkiuu u rpaduku 6 6 6 18/18
9. | MHOTOTpaHHUKH M KPYTJIbIE TENa 5 5 6 16/16
10. | Hayana MaTeMaTH4YeCKOro aHaJIHM3a 7 7 6 20/20
11. | MHTerpan u ero npuMeHeHHe 7 7 6 20/20
12. | DnemMeHTHI TEOPUH BEPOATHOCTEH U MaTeMaTHYECKON 7 7 6 20/20
CTaTUCTHKH
13. | YpaBHEHHS 1 HEpABEHCTBA 7 7 6 20/20
7.2. Conep:xaHue pa3jiesoB 001eo0pa3oBaTeJJbHONH JUCIUIIMHBI
Ne i/m HaumenoBanue pazzaena
0011eo0pa3oBaTeIbHOM Copepxanue pazzena (TeMbl 3aHATH)
JICITUTUTAHBI

BBenenue MaremaTiika B~ HayKe,  TEXHHKE,  3KOHOMHKE,
MHOOPMAIMOHHBIX ~ TEXHOJIOTHUAX W IPAKTHYCCKOH
nesitenbHOCTH. Llenu U 3aaun 3ydeHus MaTeMaTUKU TIPU

OCBOCHMH meaarornueckux crnennanbuocreit CI10

Pazpgen 1. Tema 1.1 Llensie u parimoHaIbHbIC YUCTIA

Pa3Butie noHsATHA O YUCIIE

Tewma 1.2. JlelicTBUTEIbHBIC YHCIIA
Tema 1. 3. beckoHeuHo yObIBarOIIasi TeOMETpUYECKas
Tporpeccust

Pazpen 2.
Kopuu, crenenu, porapudmbl

Tema 2.1. Jlorapudmer

Tema 2. 2. CBoiicTBa orapugpmos

Tema 2. 3. JlecssiTuuHble M HATYpaJbHbIE JOTapUPMBbI
Tema 2.4. Crenenn

Tema 2.5. ApupmeTnueckuit KOpeHb HaTypalbHOMN
CTETEeHU

Tewma 2.6. CreneHb ¢ paliluOHAIBHBIM U JEHCTBUTEIbHBIM
MTOKa3aTeIsIMU

KoopanHatse! 1 BEKTOPBI

Paznen 3. Tema 3.1. B3aumHoe pacrosioxkeHue npsiMOM U IMII0OCKOCTH
[Tpsimble ¥ IIIOCKOCTH B Tema 3.2. B3auMHO€E pacIoyioKeHNUE NPSIMBIX B
IIPOCTPAHCTBE MIPOCTPAHCTBE. YTOJI MEXAY ABYMS MPSIMBbIMU

Tema 3.3. B3auMHOE pacnoyioKEHNUE TIOCKOCTEN
Paznen 4. Tewma 4.1. IlpaBuino npousBeaeHus
KomOunaTtopuka Tema 4.2. IlepecTaHoBKH

Tema 4.3. Pazmentenns

Tema 4.4. Coueranus u UX CBOMCTBA

Tewma 4.5. bunom HeroToHa
Paznen 5. Tema 5.1. IloHATHE BEKTOpa B IPOCTPAHCTBE

Tewma 5.2. CnoxeHHe U BBIYUTAaHUE BEKTOPOB Y MHOKECHHE
BEKTOpa Ha YHCJIIO
Tewma 5.3. KommnanapHsle BEKTOPBI KOOPJAMHATHI TOUKH U




KOOPAMHATBI BEKTOpa
Tema 5.4. CkansipHO€ IPOU3BENEHNE BEKTOPOB

Pasnen 6.
OCHOBBI TPUTOHOMETPUHU

Tema 6.1. Paquannas Mepa yriia

Tema 6.2. Onpenenenue cuHyca, KOCMHYCa U TaHT'€HCa
yria, 3HaKu CUHYCa, KOCUHYCa U TaHT'€Hca

Tema 6.3. 3aBUCUMOCTb MEKy CUHYCOM, KOCUHYCOM U
TAHI€HCOM OJJHOT'O M TOTO XK€ yIJia

Tema 6.4. CuHyc, KOCUHYC ¥ TaHI€HC JIBOMHOTO YIJIa,
MIOJIOBUHHOTO yIJIa

Tema 6.5. Tpuronomerpuueckue GopMyIbl

Pasznen 7.
OyHKIUYU U TpapUKU

Tewma 7.1. Crenennas GpyHkIus, e€ CBOMCTBA U rpaduk
Tema 7.2. BzaumHo oOpatHbie GyHKINN

Tewma 7.3. IlokazarenbHasi GyHKIUsA, €€ CBOMCTBA U IpaduK
Tema 7.4. Jlorapudmudeckast GpyHkIms, e€ cBoiicTBa U
rpaduk

Pasnen 8.
MHOTOrpaHHUKH U KPYTJIbIC
Tena

Tema 8.1. Ilonarue mHororpanuuka. [Ipuzma
Tema 8.2. [Tupamuna

Tewma 8.3. IIpaBusibHbIE MHOTOIPAaHHUKHU
Tema 8.4. LHunuuap

Tema 8.5. Konyc

Tema 8.6. Cepa

10.

Pasnen 9.
Hauana Mmarematuueckoro
aHaIM3a

Tema 9.1. IlpousBoHas

Tema 9.2. Bo3pacranue u yosiBanue QyHKINUN

Tema 9.3. DxcTpeMyMbl QyHKIIMH

Tema 9.4. [IpumeHeHue NPOU3BOIHON K MOCTPOEHUIO
rpadukoB pyHKUMH

Tema 9.5. Hanbonbiiee 1 HauMeHblee 3Ha4eHUs (YHKIIUU
Tema 9.6. Bemmykiocts rpaduka GyHKINN, TOUKA
neperuda

11.

Pasznen 10.
WHTerpan u ero npuMeHeHHe

Tewma 10.1. [TepBoobOpa3nas

Tema 10.2. [IpaBuia Hax0XA€HUS TEPBOOOPAZHBIX
Tema 10.3. [Tnomaas KpUBOIUHEHHON Tpanenuu 1
UHTErpanl

Tema 10.4. Briunciienne uHTErpajioB

Tema 10.5. BerunciieHne miomasei ¢ moMoIbIO
MHTErpajioB

Tema 10.6. [IpumeneHre Npou3BOAHON U HHTETpaNa K
pELICHUIO TPAKTUYECKUX 3314

12.

Paznmen 11.
DNeMEHTBI TEOPUH
BEPOSATHOCTEUN U
MaTeMaTU4YECKOMN
CTaTUCTUKH

Tema 11.1. CoObiTUs

Tewma 11.2. KomOunaruu coOsrtuii. [IpoTuBomnonoxHoe
coObITHE

Tewma 11.3. BeposaTHocTh cOOBITHSA

Tema 11.4. Cnoxenue BeposiTHOCTEN

Tewma 11.5. He3aBucumpie coOOBITHS. Y MHOKEHUE
BEPOATHOCTEMN

Tema 11.6. Cratuctnueckas BEpOSITHOCTh

13.

Paznenl?.
YpaBHEHHS 1 HEPABEHCTBA

Tema 12.1. TpuroHoMeTpruecKkue ypaBHEHUS
Tewma 12.2. TpuroHoMeTpudecKkre HEpaBEeHCTBA
Tema 12.3.JIorapupmudeckre ypaBHEHUS

Tema 12.4.Jlorapudpmudeckie HepaBeHCTBA

Tema 12.5. CucteMbl IOKa3aTeNbHBIX YPaBHEHUH U
HEPABEHCTB




Tema 12.6.MppanrioHanbHble ypaBHEHUS
Tewma 12.7.MppanrioHanbHble HEPABEHCTBA

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Ne i/

HaumenoBanue pa3aesia IMCUNIIJINHbI

Oopa3oBaTesibHbIE TEXHOJIOTUH
(B TOM 4ucJie HHTEPAKTHBHbBIE)

BBenenue

[IpobnemHuas JIEKITHS, «Mo3rosoit
mTYypM», JIeKnus ¢ pa3dbopom 3ajad,
pelIeHue CUTYAIlMOHHBIM U KOHTEKCTHBIX
3a/1a4, METO/I TPOCKTOB

Pa3zBuTne moHATHA O UHCIIE

[IpobnemHuas JIEKITHS, «Mo3rosoit
mTYypM», JIeKnus ¢ pa3bopom 3azad,
pelIeHue CUTYAIlMOHHBIM U KOHTEKCTHBIX
3a/1a4, METO/JI TPOCKTOB

Kopuu, crenenu, norapudmol

[IpobnemHuas JIEKITHS, «Mo3rosoit
mMTYypM», JIeKIHs C pa3dbopoMm 3ajad,
pellleHue CUTYallMOHHBIA M KOHTEKCTHBIX
3a/1a4, METOJI TPOCKTOB

HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBC

[IpobGnemHuas JICKIIMS, «Mo3rosoi
mMTYypM», JEeKIUs C pa3dbopoMm 3ajad,
pELICHUE CUTYAlMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI IPOEKTOB

Kombunaropuka

[IpobnemHuas JIEKIIHS, «Mo3roBoit
HITYypM», JIGKIUS C pa3dopoM 3ajad,
pEIICHUe CHUTYAIlMOHHBIA M KOHTEKCTHBIX
3aJ1a4, METOJl IIPOCKTOB

Koopaunatsl 1 BEKTOpBI

[IpobnemHuas JIEKIIHS, «Mo3roBoit
HITYypM», JIEKIUS ¢ pa3dbopoMm 3ajad,
pElICHUe CHUTYAIlMOHHBIM U KOHTEKCTHBIX
3a/1a4, METOJl MPOEKTOB

OCHOBBI TPUTOHOMETPUHU

[TpobnemHuas JIEKIIHS, «Mo3roBoit
mMTYypM», JeKIus ¢ pa3dopoMm 3anad,
peuIicHuC CI/ITyaIII/IOHHI)II\/'I U KOHTCKCTHBIX
3a/1a4, METOJl MPOEKTOB

@yHKIMY U TpaduKu

[TpobnemHuas JIEKIIHS, «Mo3roBoit
mTyp™M», JeKuus ¢ pazdopom 3ajaad,
peuIicHuC CI/ITyaIII/IOHHI)II\/'I U KOHTCKCTHBIX
3a/1a4, METOJl TPOEKTOB

MHOrorpaHHuKH U KpyTJIble Tela

[TpobnemHuas JIEKIIHS, «Mo3roBoit
mMTYypM», JeKuus ¢ pa3dopoMm 3anad,
peuIicHuC CI/ITyaIII/IOHHI)II\/'I U KOHTCKCTHBIX
3a/1a4, METOJl TPOEKTOB

10.

Hauana maTremaTudeckoro asaiansa

[IpobnemHuas JIEKIINS, «Mo3srosoit
mTYypM», JeKuus ¢ pa3bopom 3azad,
pemeHI/Ie CHTyaHHOHHBIﬁ N KOHTCKCTHBIX
3a/1a4, METOJI TPOEKTOB

11.

WHTerpan u ero npuMeHeHue

[IpobnemHuas JIEKIINS, «Mo3srosoit
mTYypM», JeKnus ¢ pa3bopom 3azad,
pemeHI/Ie CHTyaHHOHHBIﬁ N KOHTCKCTHBIX
3a/1a4, METOJI TPOEKTOB

12.

OJIEMEHTHI TCOpUHn BepOﬂTHOCTCI\/'I n

[TpoGnemuas JIEKLINA, «Mo3roBoii




MaTeMaTHYECKOM mMTypM», JIeKOus ¢ pa3dopoM 3am;ad,
CTaTHCTUKH pElIeHne CUTYAIlMOHHBIM U KOHTEKCTHBIX

3aJ1a4, METOJl IIPOCKTOB
13. YpaBHEHUs 1 HEpABEHCTBA [IpoGnemuas JIEKIIUS, «Mo3rosoit

mWITYypM», JIeKUus ¢ pa3bopoMm 3anad,
pelIeHUEe CUTYAllMOHHBI U KOHTEKCTHBIX
3aJ1a4, METOJl IPOEKTOB

7.4. OOpa3oBaTesibHbIe pe3yJabTaThl o00y4yawiuerocsi, (opMupyemMble B TIpollecce OCBOEHHS

AUCHHUIIIMHBI

HaumenoBanwue pa3zzena o01ieo0pa3oBaTenbHON OBpa3OBATEIBHBIC Pe3ybTATHI
JUACITUILIAHBI

1. Bseachme OPJI1,2,8 OPM 2.4 OPIT 1

2. Pa3BuTue IMOHATHS O YKCIIC OPJI 3,57 OPM1,3,5,6 OPII 3,8
3. Kopnu, crenenu, morapu@msl OPJI12,4,6 OPM 1,4, 7 OPII 2,5
4, TIpsiMbIe M TUIOCKOCTH B IMTPOCTPAHCTBE OPJI 3,57 OPM 2,34 OPII 3,4,5
5. KomOuHatopuka OPJI 3,5,7 OPM 5.6,7 OPII 3,5,8
6. KoopauHaTel U BEKTOPHI OPJI1,2,4 OPM1,2,3.,4 OPII 2,5,8
7. OCHOBBI TPUTOHOMETPHUH OPJI2,5,7 OPM 4,5,6 OPII1 24,8
8. ®ynkuwnu u rpaduku OPJI 3,5,7 OPM 1,2,3 OPII 3,8
9. MHOrorpanHuKHU U KpYTJible Teja OPJI 3,57 OPM4,5,6,7 OPII 2,4,5
10. Hagana MaTeMaTHYECKOrO aHaIN3a OPJ11,4,6,8 OPM1,2,3,7 OPII 1,7
11. MnaTerpan u ero npuMeHeHHE OPJI1,2,3,4 OPM 5,6,7 OPII 2,6
12. DnemMeHTHI TEOPUH BEPOSITHOCTEH U OPJI1,4,6 OPM1,2,6,7 OPII 3,6

MaTeMaTUYECKON CTaTUCTHKU
13. YpaBHEHMS U HEPABEHCTBA OPJI1,4,6 OPM3.,4,5,6 OPII 2,6

8. DoHJ OLIEHOYHBIX CpeACTB AJ1s1l MPOBECACHUSA l'lpOMG)KyTO‘IHOfI aTTeCTAllM1 IO JUCHUIIJIMHE

KoHnTponb kauecTBa 0CBOECHHUS AUCHUUIUIMHBI BKIIOYAET B c€0sl TEKYIIUH KOHTPOJIb YCIIEBAEMOCTHU
U TPOMEXYTOUHYIO arTecTanuio oOydaroumxcs. IIpomexyTrouHas arrectanus OOydaroOIIMXCS IO
JTUCHUILIMHE POBOIUTCS B popMe TP PEepeHInPOBAHHOTO 3a4ETA.

KoHKpeTHBIIl TIEpeYeHb THUIIOBBIX KOHTPOJIBHBIX 3aJ@HUN M HMHBIX MaTEpUajoB JUIsl OLEHKHU
pe3yJIbTaTOB OCBOEHHUS JAMCLUMIUIMHBI, a TaK)Ke OINHUCAaHUE I[I0Ka3aTeJle U KpUTEpPHUEB OLICHUBAHMUS
KOMIIETEHIMH pUBe/eH B ()OH/IE OLICHOUYHBIX CPEACTB MO AUCLUILINHE.

9. MeToauyeckne yKazaHus sl 00y4aroIUXcsi MPU OCBOEHUH JUCIUNIMHBI

s obecriedeHHs] CHUCTEMATHUYECKOHW M PEryjisipHON paboThl MO H3YyYEHUIO UCIUILTUHBI U
YCHENTHOTO TPOXOXKIEHHUSI MPOMEXKYTOUHBIX M UTOTOBBIX KOHTPOJBHBIX MEPONPUATHA O00y4aromeMycs
PEKOMEHJIYEeTCSl PETYJSIPHO M3y4yaTh KaXKAYyI0 TEMYy AUCLUMIUIMHBI, aKTUBHO YYacTBYS B ayJUTOPHBIX
3aHATHUSAX U B XOJI€ peaTu3alliy Pa3IMuYHbIX (POPM CaMOCTOATEbHON WHIUBUTYAIbHON PabOTHI.

[Tpu npoBeeHNN YyIeOHBIX 3aHATUIN MO TUCIUIUIMHE UCTIONB3YIOTCS CIEIYIOIINe 00pa3oBaTeIbHbBIE
TEXHOJIOTHH (B TOM YHCJIE€ UHTEPAKTHUBHBIC):

IIpo6aemHass Jekuusi — ¢GopMa TMPOBENCHUS JEKIUOHHOTO 3aHATHs, B XOJe KOTOPOH
IpernojaBaTesib B Ha4aje U M0 X0y M3JI0KEHHUsS yueOHOro Marepraia co3laeT mpoOJieMHbIe CUTYalluu U
BOBJICKaeT oOydaromuxcst B ux aHanu3. [IpoOnemMHass cUTyalusi MOXKET CO3/1aBaThCs MPHU OMPEEICHUN
npernojaBaTesieM MpoOJIeMHOT0 Bonpoca Wi 3a1anus. [Ipu 5ToMm He00X0MMO Tak OpraHu30BaTh paboTy
Ha TPOOJIEMHON JEKIHH, YTOObIl OOYyYaromMiicsl HaXOAWJCS B COIMAIBHO aKTUBHON TMO3HIIMU:
BBICKA3bIBAJI CBOIO TO3UIIMIO, 33/1aBaJl BOMIPOCH], HAXOIMJI OTBETHI U BBICKA3bIBAI Mpeanonoxenus. [Ipu




NPOBEACHUHU JIEKIMHA TMPOOJIEMHOr0 XapakTepa IMpOLecC IO3HAaHUA OO0y4aeMbIX MNPUONMKAECTCS K
MMOMCKOBOM, HCCIEIOBATEIECKON NeITEILHOCTH.

«Mo3roBoii mTypm» — axkTuBHas (opma oOyuyeHus, ObICTppIA U 3(deKTuBHBI crocod
BbIPAOOTKY IyTel NPEoI0JCHHsI TPYAHOCTEH U pa3peleHns: IPOTUBOPEUH.

JlaHHBIII METOJ| OmpenenseTcs Kak CIoco0 MOOWIM3alMi 3HAHWM, ONbITa M TBOPYECKHX
criocoOHocTel oOyuaromuxcs. beicTpoe U akTUBHOE 00CyKeHHE IPOOIEM U CIIOCOOOB UX PEIIECHUs JaeT
OIpeieNIeHHbI cuHepreTuyeckuii apdexr. Ero cyrb B TOM, 4TO ydaCcTHMKaM pPabOThI MpeJJiaraercs
BBICKa3blBaTh KAaK MOXHO OOJIbIlI€ BApUAHTOB pEUIEHHUS MpoOJEMBbl, B TOM 4YHCIE U CaMbIX
(haHTaCTHUYECKUX.

[IpenomaBaTenb coobImaer oO0ydyarmuUMcs CyTh peraeMoit mpoosiemsl. [Ipobiema momkHa OBITH
0003HaYeHA YETKO M MOHATHO. BakHO, YTOOBI P MPOBEJCHUN «MO3TOBOM aTaKi» B TPYIIIE CO3/IaBasIach
HeNpuHyXJeHHass aTtMmocdepa. Yem Oonbiie wuaeit, tem myume. Creayer CTPEeMHUTBCS, YTOObI
MPEUIOKEHUS TOCTYIaIu OBICTPO.

[IpenonaBaTens, BEAYyIUNA «MO3IOBYIO aTaKy» HE MMEET IIpaBa KOMMEHTHPOBATh WIIM OLICHUBATh
BBICKa3bIBaHUS YYaCTHHKOB, HO B TO )€ BPEMsI OH MOXKET MPEPBIBATH BBICTYIUICHUE WM YTOYHATH CYTh
BbICKa3bIBaHUs. Bce BbICKa3aHHbIE UAEH AOJKHBI ObITh 3allMCaHbl HA JOCKE.

MeToa mNpPoeKTOB - TpEANoOJaraeT pemieHue NnpoOieMbl, KOTopas MpeaycMaTpuBaeT
HCIOJIb30BaHUE PA3HOOOPA3HBIX METONOB U CPEICTB OOyueHHs, a TakKe MHTErpUpOBaHUE 3HAHUN U
YMEHUH U3 pa3INuHbIX 00JacTel 3HAHMS.

JIaHHBI METOA OTHOCHTCS K HCCIENOBAaTEIbCKUM, KOIJa OOYYaroluilcss MPOXOAMT BCE 3Tallbl
MO3HAHUSA: OT BO3HMKHOBEHUS MPOOIEMHOW CUTYallMd U €€ MEPBOHAYAIBHOTO aHAIM3a K MOHMCKY ITyTeH
pewenust npoOneMbl. OH 1o3BoJIsieT (OPMHUPOBATH CIOCOOHOCTH, NO3BOJAIOIIKE IPPEKTUBHO
JeWCTBOBATh B PEATbHOM NMPOQeCcCCHOHATBHON WM KU3HEHHON CUTYallUH, YTO MO3BOJISET 00YJYarOIIUMCS
allanTHPOBATHCA K M3MEHSIOLIUMCS YCIOBUSAM, TMOKO pearupoBaTh Ha BBI30Bbl, BO3HMKAIOIUE B XOE
peallbHOM TPOeCCHOHATBPHON TPAKTHKH.

IIpoexTHast pabora sBiseTcd (GOPMOM JEATEIBHOCTH, B KOTOPOH BO3MOXKHO (hOpMHpOBaHUE
CTIIOCOOHOCTH K OCYILECTBIICHHIO OTBETCTBEHHOT'O BHIOOpA. OCHOBHBIE THUIIBI IIPOEKTOB, KOTOPHIE MOXKHO
UCMOJIb30BATh B Ipolecce 00ydeHHsl: UCCIeI0BaTEIbCKUI IPOSKT — CTPYKTYpa NpUOIMKeHa K ¢popmary
HAYYHOTO HCCJIEIOBAaHUsS (JIOKA3aTENbCTBO AaKTYaJIbHOCTH TEMBI, ONpEAeTICHHE HAayYHOU IpOoOJIeMBl,
npeaMera U o0beKTa MCCIeJOBaHuUs, Ieflell M 3a1ad, METOJ0B, UCTOYHHKOB, BBIIBUKCHHE THIIOTE3HI,
0000111eHIE pe3yNIbTaTOB, BHIBO/IbI, 0003HAUE€HUE HOBBIX MTPOOJIEM); TBOPUECKUN TPOEKT, KaK MIPaBUIIO, HE
UMeeT JIeTalbHO NPOpabOTaHHOM CTPYKTYphl; y4eOHO-ITO3HaBaTelIbHAs JEATENBHOCTh OOYUYarOIIMXCs
OCYIIECTBIISIETCS B PaMKaX PaMOYHOTO 3aJaHusl, IOJUHUHSSCH JIOTHKE M MHTEPECaM yJaCTHUKOB IPOEKTA,
KaHPY KOHEYHOro pe3ysbraTa (razera, GuiabM, Ipa3aHUK U T.I.); KHPOPMALMOHHBIA MPOEKT — y4yeOHO-
MO3HaBaTeNNbHAs JIETEIBHOCTH C SPKO BBIPAKCHHOHN IBPUCTHUYECKOW HAIPABICHHOCTHIO (TTOMCK, OTOOD H
cucreMaruszanus HHQOpMAIMM O KAaKOM-TO OOBEKTE, O3HAKOMJIEHHE YYACTHHUKOB MPOEKTa C 3TOH
nH(opManuen, ee aHau3 U 0000IIEHHE JIJIsl TPE3EeHTAUK 00Jiee ITMPOKOM ayUTOPHUN ).

Pemlenne cMTYallMOHHBIX M KOHTEKCTHBIX 3a4ady. 3ajgada — Lejb, 3aJlaHHas B KOHKPETHBIX
ycinoBUsIX W TpeOyromas d>(P¢GeKTUBHOTO crocoba €€ JOCTHXKEHHUsA. YueOHBbIe 3aJaydl  MOXKHO
KJaccu(uIUpoBaTh IO pPAa3HBIM OCHOBaHMAM. B UYacTHOCTH, B COOTBETCTBHM C XapaKTepoM
AHATM3UPYEMOI CUTYallud MOXHO BBIJICIUTH CIIEIYIOIINE 3a/1a4H: BBITIOIHSIOMNE (QYHKIIUN OBJIACHHS
METOAOJNOTHE W TEOPEeTHMYECKMMM  3HAHUSAMH;  BBINOJNHAONME  (QYHKUUIO  (QOpMHUPOBaHUS
npo(eCCHOHATBHBIX KOMIIETEHIIMK; BBIMOJMHSIOMNE (QYHKIIMH OBJAJECHUS TPYIOBBIMH JICHCTBHUSIMH,
HOpMaMH U MpaBUWJIaMH NPOo(hecCHOHATBHOM JesITeTbHOCTH.

Metoa pemieHus CUTYallMOHHBIX 33a7ad COCTOMT B TOM, YTO OOYyYaroIIuecs, O3HAKOMHUBIIHCH C
ONHMCaHWEM MPOOJIEMBl, CAMOCTOSTEIbHO AHAIM3HPYIOT CHUTYallMIO, JUArHOCTUPYIOT MpodiemMy H
MPEJCTABISIOT CBOM WICH WM PEIICHUS B JIUCKYCCHH C JAPYTUMH O0y4aeMbIMH. B 3aBHCHMOCTH OT
XapakTepa OCBEIIEHHs MaTepuaja HCIOJIb3YIOTCA CHTYallUU-WIIIOCTPAllMM, CHUTYalluU-OLCHKH |
CUTYallUU-yIPAKHCHUS.



10.  YuyeOHO-MeTOOAMYeCKOe oOecrmeyeHHe IS CAMOCTOSITeNIbHONH padoThl o0y4yalwummxcs Mo
AUCIHUTIJIMHE

Cemectpsl
. KoanuecTBo yacos/
Buja camocTosiTe1bHOM padoThI 2
3a4YeTHBIX eIUHUIL 1
MOATOTOBKA K MPAKTUYECKUM
3aHATHUSM. 15 8 7
pabota ¢ nH)OPMAITMOHHBIMU
KOMITbIOTEPHBIMH TEXHOJIOTHSIMU 15 8 7
3aJjaHus Ha TIOMCK U 00paboTKy
nHpopmaun 15 8 7
HanucaHue pedeparoB U T0KIaJI0B
15 9 6
paboTa ¢ TuTepaTypoi. 16 9 8
Bcero: 77 42 35
11. OcHoBHAasi M JONOJIHUTE/IbHAS JINTEPATYPa, HE00X0AMMAs 1JI1 OCBOCHHS UCHUIIMHBI
a) OCHOBHas JUTepaTypa
1. Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHaN3a, TeOMETpus [ DNEeKTPOHHBIN
pecypc] : yueonuk / M.W. bammaxkos . - M. : Academia : U3nar. nentp "Axagemus", 2016.
2. Boromonos, Hukonait BacunbeBuu. Anredpa u Hauana aHanusa [ DIeKTpOHHBIN pecypc] :
yue6. mocobue st CI1O / H.B. Boromonos. - M. : FOpaiir, 2018.
3. Boromonos, Hukonait BacunbeBuu. ['eomeTpust [ DnekTpoHHBIN pecypce] : yued. mocodue
st CITO / H.B. Boromonos. - M. : IOpaiit, 2018.
4, boromonos, Hukonait BacunseBru. Matematuka. 3aauu ¢ pelieHUsIMU : B 2 4.
[DnexTponnsIit pecypc] : yued. mocodue mist CI1O. Y. 1/ H.B. boromonos. - M. : FOpaiit, 2018
5. Bboromonos, Hukonait BacunbeBnu. Matematuka. 3aauu ¢ pelieHUsIMU : B 2 4.

[DnexTponHsbIit pecypc] : yaed. mocodue st CI1O. Y. 2 / H.B. boromonos. - M. : FOpaiit, 2018.
0) JOTMOJIIHUTENbHAS TUTEpaTypa

1. baBpun, UBan MBanoBuu.MaTtemaTtuka [ DneKTpoHHBIN pecypc] : yueb. u nmpaktukym st CI10
/ N.W. baBpuH. - M. : FOpaiir, 2019.

2. boromomnos, Hukomnait BacunpeBuu. [IpakTiueckue 3aHsITHS IO MAaTeMaTHKE : B 2 9.
[DnexTpoHHBIH pecypc] : yuebd. mocodue ans CI1O. Y. 1/ H.B. boromornos. - M. : FOpaiit, 2018.

3. boromomnos, Hukomnaii BacunseBuu. [lpaktudeckne 3aHATHS 110 MaTeMaTHKE : B 2 4.
[DnexTpoHHBIH pecypc] : yueb. mocobue ans CIIO. Y. 2 / H.B. boromornos. - M. : FOpaiit, 2018.

4. I'puropses, B.I1. Matematuka [OnektponHsiit pecypce] : yueOnuk / B.I1. I'puropses, T.H.
CabypoBa . - M. : Academia : U3nar. nentp "Axanemus", 2016.

5. Maremaruka [9nexTpoHHbId pecypc] : yuebd. mocodue mist CITO / mox pen. H.III. Kpemep . - M.
: IOpaiit, 2016.

6. lllumayes, Bukrop CemeHoBrY. MartemaTrKa [ DJIEKTPOHHBIN pecypc] : yued. ¥ MPaKTHKYM JIJIst
CIIO / B.C. llunaues . - M. : FOpaiit , 2016.




12.1Tepeuensb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu IHTepHeT, HE00X0TUMBIX
JJIS1 OCBOCHMS IU CIUTLTTHHBI

https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
WWwW.mgpu.ru
www.fipi.ru
www.fcior.edu.ru (MapopManoHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTePHAIIbI
. www.school-collection.edu.ru (Eaunas xoiiekiun HUGPOBBIX 00pa30oBaTEIbHBIX PECYPCOB
13.1lepeyens  WHGPOPMANMOHHBLIX  TEXHOJOTHWii, HMCHOJB3yeMbIX MPH  OCYIIECTBJIEHUH
00pa30BaTeIbHOIO MpoIecca Mo JUCHUILIMHE, BKJIYAs NepevyeHb MPOrpaMMHOro odecrnedyeHust u
HH(OPMANIMOHHO-CIIPABOYHbIE CHCTEMBI

nH(pOpPMAIMOHHBIE TEXHOJIOTHU O00paboTKM rpadudeckoii wuHOpManuu; HHPOPMAIIMOHHBIE
TEXHOJIOTUU TIepeayd JaHHBIX WM PaCHpOCTpaHeHUs HHQPOpMaIwu, WHGOPMAIMOHHBIE TEXHOJOTHH
XpaHEHUsI JaHHBIX; WH(MOPMAIIMOHHBIE TEXHOJIOTUM HaKOIUIeHHWsT JaHHbIX. CeTeBble (JIOKAJIBHBIC,
TEepPPUTOpUATbHbIE,  TPOBOAHbIC, OECHpPOBOAHBIE W  1p.) HUHPOPMALMOHHBIE  TEXHOJOTHH,
WH(POPMAIIMOHHBIC TEXHOJIOTUU TPYIIOBOW PalbOThI, TUIEPTEKCTOBbIC WH(GOPMAIIMOHHBIE TEXHOJIOTHH,
MYJIbTHMEINIHbIE WH(GOPMAIMOHHBIE TEXHOJIOTHUH, OIEpPAllMOHHBIE CUCTeMBbI cemeiictBa Windows,
Office, O6payzepsl (FireFox);

0a3pl JaHHBIX, MH()OPMAIIMOHHO-CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI: nocTyn K Oazam PI'B,
I'HBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunucrepctBa oOpa3zoBaHusi U Hayku Poccuiickoii
®enepanun (www.informica.ru), HaydHas 3JeKTpoHHass oubimnoTeka http://elibrary.ru/.

oo wdE

14. MaTepuajJibHO-TeXHHYECKOe o0ecneueHue 001eo0pa3oBaTe/bHON AUCHUNIHHBI

OcBoenue mporpamMmsl 001IeoOpa3oBaTenbHOr auctuiinabl bJI.02 Maremaruka: anrebpa wu
Hayajjla MaTeMaTH4YeCKOro aHaiu3a, TIEeOMEeTpHs, NpelnojiaraeT Hajluyue ydeOHoro KkaOuHeTa
«MatemaTHKa», B KOTOPOM HMMEETCS BO3MOXHOCTh 00€CIeYHTh OO0y4YaroluuMcsi CBOOOJHBIN JOCTYI B
WuTepHeT BO BpeMsl y4eOHBIX 3aHATHI U B TIEPUOJ] BHEYUECOHOH JEsTEIHHOCTH.

[Tomemenue KaOuHeTa JOIHKHO YIIOBJIETBOPSTH TpeOOBaHUSAM CanurapHo-
snuaeMuonornueckuxmnpasmwi u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIOBBIM
00Opy/nOBaHUEM, yKa3aHHBIM B HACTOSIIUX TPeOOBAHMSIX, B TOM YHUCIIE CIEIUATU3UPOBAHHON y4eOHOMN
MeOeNbIo0 U CpeAcTBaMHU 00y4YeHusl, JOCTATOYHBIMU ISl BBIMIOJIHEHNS TPEOOBAaHUN K YPOBHIO MOJATOTOBKU
oOyuaromuxcsa. B kabuHere NOMKHO OBITH MYJIbTHUMEAMHHOE OOOPYIOBaHHE, MOCPEACTBOM KOTOPOTO
YY4aCTHUKHM 00pa30oBaTEIbHOTO IpoIlecca MOTYT IPOCMATpUBaTh BHU3YaJbHYI0 HHPOpPMAIUIO IO
MaTeMaTHKe, CO3J1aBaTh MPE3CHTALlNU, BUACOMATepUAIbl, HHBIE IOKYMEHTHI.

B coctaB yuyeOHO-METOIMYECKOTO M MAaTE€pHaAbHO-TEXHUYECKOIO O00ECleUeHHs] MporpaMMbl
obmeoOpazoBarenpHol aucuuiinabl bJ1.02 «Marematuka: anrebpa W Havala MaTeMaTHYE€CKOTO
aHaJln3a, FeOMEeTPUs» BXOJAT:

* MHOTO()YHKITUOHATIbHBIA KOMIUIEKC MPEINo/1aBaTes;

* HarJIgJIHbIe MOCOOUS (KOMIUIEKThI Y4eOHBIX TaOJIHI], MJIAKaTOB, IOPTPETOB BBLAAIOIINUXCS YUEHBIX-
MaTEMaTHKOB U Jp.);

* HH(pOPMaLIMOHHO-KOMMYHHUKAaTUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHHYECKOW JOKyMEHTAallud, B TOM UHCJIE IaclopTa Ha CpeacTBa OOydeHHs,
MHCTPYKIIMHU IO UX UCIIOJIb30BAaHUIO U TEXHUKE 0€30IaCHOCTH;

* OubnmoteuHslil HoHT;

 MeOeIb ISl OpraHU3alluy padouero MecTa yUuTessl ¥ OpraHu3aluy pabouyux MeCT 00yJaronInxcs;

* crieruanbHast MoACTaBKa JUIsl YCTAHOBKHU MPOEKIIMOHHOM anmnapaTyphl;

* IEPCOHATILHBIN KOMITBIOTEP, MPOEKTOP, TUCKU C IPOrPaMMHBIM 00ecrieueHHEM;

* KOMITBIOTEPHI JUIsl 00YJaroIMuXCsl, IPUHTEP, CKaHEP, HOYTOYKH, MHTEPAKTUBHAs JI0OCKA;

* TEXHUYECKHE cpeincTBa o0OyueHHs, HaOOphl JAEMOHCTPALIMOHHOTO O00OpYyJOBaHUS, HAOOPHI
JIEMOHCTPALIMOHHOTO O0OPYJIOBaHUS M y4eOHO-HArJISAHBIX MOcoOui, oOecrednBarolue TeMaTHYeCKHe
WJUTIOCTPAIIHH.


https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.fipi.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

B 6ubmmoteunslit GoHI BXOIAT YUEOHHKH, yUeOHO-METOIUYECKNE KOMIUICKTHI, 00eCIeunBalone
ocBocHHE oOmeoOpazoBarenbHor aucnmmuimabl  bJ.02  «MaremaTtuka: anreOpa W Havaia
MaTEeMaTU4eCKOro aHaju3a, T€OMETPHUs», PEKOMEHIOBAHHBIC HJIM JOMYIICHHBIC Ul WCIIOIb30BAHUS B
npodecCHOHATIbHBIX 00pa30BaTENbHBIX OpPraHU3AlMAX, PEATH3YIOMNX O00pa30BAaTEIFHYIO IMPOrpaMMy
cpenHero obmero ooOpaszoBanuss B mpenenax ocBoenus OIl CIIO wa 06a3e OCHOBHOTO 0OIIEro
oOpa3oBaHus.

bubnuoTeuynslii OHA MOXKET OBITh [IONOJHEH SHIUKJIONCIUSIMHU, CIPABOYHUKAMH, HAYYHOM,
HAYYHO-TIONYJIAPHOM M ApPYroil JIUTEepaTypodl 1O MareMmaTHkKe. B mpormecce OCBOGHHS NPOTPaMMEI
obmeoOpazoBarensHoi  aucuumuasl  bJ[.02 «Martemaruka: anrebpa W Hayajla MaTeMaTHYECKOTO
aHaiM3a, TEOMETPHsS» OOydaroluecs JMOJDKHBI MOJYYUTh BO3MOXHOCTH JIOCTyNA K 3JIEKTPOHHBIM
y4eOHBIM MaTepuajaM [0 MaTeMaTHKe, WMEIOLIMMCS B CBOOOJZHOM JOCTyme B ceTH VHTepHeT
(371eKTPOHHBIM KHHUTaM, IIPaKTHKyMaM, TectaMm, Marepuanam EI'D u ap.).



