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1. HaunmenoBanue aucuumiaunbi: bJ1.03 MartemaTuka: anreOpa u Hadajia MaTeMaTHIECKOTO
aHaJM3a, FeOMETPHSI.

2. Iean u 3apaum 0cBOEHHS AU CIUILINHBI .

Hean: dbopMupoBaHHE MPEACTABICHUNH O COLMMAIBHBIX, KYJIbTYPHBIX HHUCTOPHYECKUX (HaKTOpax
CTaHOBJICHUA MaTCMAaTHUKU,

3agaun:

- (hopMHPOBaHHE JTOTHYECKOTO, AITOPUTMUYECKOTO U MATEMATUIECKOTO MBIIIIICHUS;

- dhopMHUpOBaHKE YMEHUM MPUMEHSTH IMOJyYE€HHBIE 3HAHUSI IPU PEIICHUH PAa3JIMYHbIX 3a/1a4;

- (dhopMUpOBaHHE MPEACTABICHUI O MaTeMaTHKe KaK 4acTh OOIIeYeIOBEYeCKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HaYKH, ITO3BOJISIOIIEM OIUCHIBATHH U3y4aTh PeaIbHBIC MTPOIIECCHI U SBIICHUS.

3. Mecto nucnumimabl B crpykrype OII CITIO:

Huctmmuimaa BJ[.03 Maremarnka: anreOpa M Hayalia MAaTeMaTUYECKOTO aHalli3a, TeOMETPHS
OTHOCUTCSI K 00f3aTeNbHOM YacTH Yy4YeOHBIX LMKIOB 00pa30BaTEIbHONM MPOrpaMMBbl  CpPEIHETro
npodeccnoHabHOTO 00pa3oBanust 1o crenuaibHocTH 44.02.01 [lomkonbHOE 00pazoBaHuWeE, SBISCTCS
00s13aTebHON JUCIUILTNHON 00111e00pa30BaTeNbHOrO IUKIIA, U3y4aeTCsl B IEPBOM U BTOPOM CEMECTpPaX.

4. OO0pa3oBartesibHbIE pPe3y/ibTaThbl, HCO0OX0AMMBbIE IS OCBOCHHUS TUCHHILIMHBI

Jl1s1 0CBOEHMSI TUCUUIUIMHBI O0YYarOIIUICs TOJKEH UMETh 3HAHUS U YMEHUS, MOJIyYeHHbIE MPU
OCBOEHUU 00Pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

1) chopMHpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4YaCTH MHUPOBOW KYJIBTYPHI U O MECTe
MaTEMaTHKU B COBPEMEHHOW IUBUIIM3AINH, O CIIOCO0AX OMHCAHMSI Ha MAaTEeMAaTUYECKOM SI3bIKE SIBJICHUN
pealbHOTO MHPA;

2) cpOopMUPOBAHHOCTh MPEICTABICHUNA O MATEeMATUYECKUX TMOHITHSIX KaK O BaKHEHUIINX
MaTEeMaTHYECKUX MOJIENX, MO3BOJSIOIIUMX OMNHMCHIBaTh M M3y4yaThb pa3HbIE IPOLECCHl U SABJICHUS;
IMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPUH;

3) BuazeHue MeETOJaMHU JOKa3aTeIbCTB W AJITOPUTMOB pEUIEHMS; YMEHUE HUX IPUMEHSITh,
MIPOBOJIUTH JIOKA3aTEJIbHBIEC PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

4) BlaJeHUWe CTAaHAAPTHHIMU TPUEMaMU PEIICHHS PpPalMOHAIBHBIX U HUPPAlUOHATBHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUHM W HEPABEHCTB, MX 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) BiasieHue OCHOBHBIMU MOHSATUSMU O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax,
WX OCHOBHBIX CBOMCTBax; CHOPMHUPOBAHHOCTh YMEHHS pAClO3HABAaTh Ha YEpTEkKax, MOJEISIX U B
peaibHOM MHpe TeoMeTpuyeckue GUrypbl; IpUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUECKUX GUTyp U
dbopMyI i pelIeHus TeOMETPUUYECKUX 3a1a4 U 33/1a4 C MPAKTUYECKUM COJEPIKAaHUEM;

7) chOpMUPOBAHHOCTH MPEACTABICHUI O MpoIeccax M SIBICHUSAX, UMEIOLIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTMYECKUX 3aKOHOMEPHOCTAX B peallbHOM MHpe, 00 OCHOBHBIX MOHSITHSX
AJIEMEHTAapHON TEOpUU BEPOSTHOCTEH; YMEHM HaXOAWTh W OLIEHMBATh BEPOSITHOCTU HACTYIUICHUS
COOBITUI B MTPOCTEHIINX MPAKTUYECKUX CUTYALIUAX U OCHOBHBIC XaPaKTEPUCTUKH CIyJAHBIX BEINYHH;

8) Bi1aJieHNEe HaBbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM MpHU PELICHUH 3a/1a4.
S. TpeboBaHusi K pe3yibTaTaM 0CBOEHMS AN CHUILIUHBI:

OcBoeHne cojepxanusi obmeoOpasoBarensHol aucnuiuinabl bJ[.03 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



HACTOsIlee MHOTOHALIMOHATIBHOTO Hapoaa Poccuu, yBakeHHe rocyJapCTBEHHBIX CUMBOJIOB (Tep0, ¢uar,
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 NPUHHMAIOIIErO
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 OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha AMAJIOre KYJIBTYp, a TaKXKe Pa3sIUYHBIX
(hopM 00LIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

OPJI 5- chopMHpPOBAaHHOCTH OCHOB CAaMOpPa3BUTHS M CAMOBOCIIMTAHUS B COOTBETCTBHH C
o0IIeueI0BeYECKUMHU [IEHHOCTSAMU U HUJIealaMU TPa)IaHCKOro OOIECTBAa; TOTOBHOCTh M CIIOCOOHOCTD K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

OPJI 6- ToslepaHTHOE CO3HAHME M IIOBEJCHUE B IMOJHMKYJIbTYPHOM MHUpPE, TOTOBHOCTh H
CIOCOOHOCTH BECTH JAMAJIOT C APYTHUMH JIIOJIbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOJUTh O0IIne
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 CO3HAaHHME M IMIOBEJACHHE HA OCHOBE YCBOCHHS OOIIEYETIOBEUYECKIX
IIEHHOCTEH;

OPJI 9- TOTOBHOCTP M CHOCOOHOCTH K OOpa30BaHUIO, B TOM 4YHCJIE camMOo00pa3oBaHHIO, Ha
MPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HENPEPHIBHOMY OOpa30BaHMIO KaK YCIIOBHUIO
yCIIenTHoM mpodeccnoHanbHOM 1 001IECTBEHHON AeSITENbHOCTH;

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

OPJI 11- npuHATHE W peaTU3alMI0 IIEHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpasza KU3HH,
MOTpEeOHOCTH B (DU3MYECKOM CAMOCOBEPUICHCTBOBAHMM, 3aHATHUAX CIHOPTHBHO-030POBUTEIHHOM
NEeSITENIbHOCTBIO, HEMIPUSATHE BPEAHBIX IPUBBIUEK: KYPEHHUSI, YIOTPEOICHUS allKOIr0jIsl, HAPKOTHKOB;

OPJI 12- OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (pU3MUecKoMy U
MICUXOJIOTMYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JIPYIHMX JIIOJIeH, YMEHUE OKa3bIBaTh NEPBYIO
IIOMOMIb;

OPJI 13- oco3HaHHbIi BEIOOp Oyaymiel nmpodeccuu U BOZMOXKXHOCTEH peaau3aiui COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOLIEHHWE K MPO(eCCHOHAIBHOW AEATENIbHOCTH KaK BO3MOXKHOCTU YYacTHS B
pEILIEHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MTPOOIIEM;

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

OPJI 15- OTBETCTBEHHOE OTHOILIEHUE K CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS
LIEHHOCTEN CEMENHON KU3HH.

Oo0pa3oBaTteinbHbIe pe3yabTaThl — MeTanpeaMeTHble (OPM):

OPM 1- ymeHHe caMOCTOATEIBHO ONPEACIATh LENU MACSITEIBHOCTH W COCTAaBJISTH IIJIaHbI
NEeSITeIbHOCTH; CAMOCTOSATEIbHO OCYLIECTBIIATh, KOHTPOJIMPOBATbH M KOPPEKTHUPOBATH JAESTEIbHOCTB;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI [UIsl TOCTHXKEHHS MOCTaBJIEHHBIX LIEJEH U pealu3aluy IUIaHOB
NeSITeNIbHOCTH;, BBIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYaIUX;

OPM 2- ymeHue NpOAYKTUBHO 0OIIaTbcs M B3aUMOAEWCTBOBATH B IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYMTHIBATh IO3ULUU JPYTHX YYaCTHUKOB JIEATEIbHOCTH, A(P(EKTUBHO pa3pemiaTh
KOH(QJIUKTBI,

OPM 3- BrajeHue HaBbIKAMU ITO3HABATENIbHOM, Yy4eOHO-MCCIEN0BATENbCKOM U MPOEKTHOM
JeSITeNbHOCTH, HABBIKAMU pa3pelieHuss MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELIeHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B TTO3HAHMUS,

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



NesTeIbHOCTH, BJIaJICHHE HABBIKAMU TOJTYYEHHUS HEOOX0MMON HH(POPMALIMU U3 CIIOBAPEH pa3HBIX TUIIOB,
YMEHHE OpUEHTUPOBATHCS B PAa3IMUHBIX MCTOYHHMKAX HHPOpPMAIMHK, KPUTHUECKH OLIEHUBATh H
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYYAEMYIO U3 PA3TUYHBIX HCTOYHHKOB;

OPM 5- ymenue ucnosip30BaTh cpeicTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIM
(mnanee — WKT) B pemeHuM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3343y C
coOmoieHneM TpeOOBaHUM HSProOHOMUKHM, TEXHUKH O€30MacCHOCTH, THTHMEHBI, pecypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acHOCTH;

OPM 6- ymenue onpeneisTh Ha3HaYeHUE U PYHKIIMH Pa3IMYHbIX COLMATbHBIX 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, JIOTUYHO U TOYHO M3J1araTh CBOIO
TOYKY 3pEHUS, UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

OPM 9- BnajneHue HaBBIKAMHU I[103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB M OCHOBAHMI, T'PaHUI] CBOETO 3HAaHUA U
HE3HaHUs, HOBBIX I103HABATENbHbIX 3a/1a4 U CPENICTB 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 OMUCAaHHUS HAa MAaTEeMAaTUYECKOM S3BIKE
SIBJICHUH PEAJIbHOTO MUPA;

OPII 2- chopMUPOBAHHOCTh HPEJCTABICHUNA O MAaTEeMAaTUYECKUX TMOHATHUAX KaK O BaKHEHIIHMX
MaTEeMaTHYECKUX MOJIENX, MO3BOJSIOIIMX OMNMCHIBaTh M M3y4yaThb pa3HbIE MPOLECCHl U SABJICHUS;
IMOHUMaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO TOCTPOEHUS MATEMATUYECKUX TEOPUH;

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, CTENEHHBbIX, TPUTOHOMETPUUECKUX YpaBHEHUHM 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 TPEIACTABICHUNH OO0 OCHOBHBIX IMOHATHUAX, HAEIX M 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 reoMeTpuyeckue GUrypsl; IpUMEHEHUE N3YUEHHBIX 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 3aKOHOMEPHOCTSAX B pEaJbHOM MHpE, 00 OCHOBHBIX
MOHATHUSIX DJIEMEHTApHOM TEOPUH BEPOSITHOCTEH; YMEHHUHW HaxXOJUTb M OLEHUBAThb BEPOSTHOCTU
HACTYIUIEHUs] COOBITUH B TNPOCTEHIINX MPAKTUYECKUX CUTYAlMsIX M OCHOBHBIE XapaKTEePUCTHKH
CIIy4YaiiHBIX BEJIMYMH;

OPII 8-BnaneHue HaBbIKAMM HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IIPH PELICHUH
3a/1a4.

dopmupoBaHue 00pa30BaTeIbHBIX PE3YJIBTATOB 00ECIIEUYMBAET JOCTHKEHHE:

JIMYHOCTHBIX:

— c(hOpPMHPOBAHHOCTh TPEJICTABIEHUH O MaTeMaTHKe KaK YHHBEpPCAJIbHOM S3bIKE HAayKH, CPEICTBE
MOJIETTMPOBAHUS SIBJICHUH U IIPOLIECCOB, UAESIX U METOAAX MAaTEMATHUKH;

— MOHMMAaHHE 3HAYUMOCTH MAaT€MaTUKHU i1 HAyYHO-TEXHMUYECKOTo IMporpecca, CHOPMUPOBAHHOCTD
OTHOIIECHUS K MaTeMaTHKe KaK K YacTH OOIledesOBEeYeCKON KyJIbTYphl Yepe3 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MaTEMAaTHKH, 3BOJIOLMEN MAaTEMaTHYECKUX UIEH;

— pa3BUTHE JIOTUYECKOTO MBILIUICHHUS, IPOCTPAHCTBEHHOIO0 BOOOPaXEHHUSI, AITOPUTMUUECKON KYIBTYpPHI,
KPUTHUYHOCTH MBILIUIEHUS Ha YpOBHE, HEOOXOIUMOM Juisd Oyaymied npodeccHoHalIbHOM AEATeNbHOCTH,
JUTSI TIPOJIOJIKEHUST 00pa30BaHMs M CaMOOOPa30BaHUS,



— OBJIAJICHUE MATEeMaTUYCCKUMHU 3HAHHUSIMHU U YMEHUSMHU, HEOOXOAUMBIMU B MMOBCEAHEBHOM KU3HU, IS
OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUIMH U TUCHUIUIMH MpOo(deccroHalbHOTO LUKIA, A
MOJTy4eHus: 00pa30BaHus B 00J1acTAX, HE TPEOYIOIUX YrITyOJIeHHON MaTeMaTu4ecKOi MOATOTOBKY;
— TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSIKEHUU 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 KOJUIGKTHMBHOW paboTe, COTPYIHHUYECTBY CO CBEpCTHHKaMuU B 00pa3oBaTeNbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U IPYIUX BUJAX NESATEIbHOCTH;
— OTHOUIICHHWE K MPO(PECCHOHAIBHON NEATEIHHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU JUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIIEHAITMOHATBHBIX MMPOOIIEM;
MeTanpeIMeTHbIX:
— YMEHHE CaMOCTOATENIBHO OIPEACIATh LENU JEATEIbHOCTM W COCTaBIATH IUIAHBI JIEATEIIBHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD; MUCIIOIb30BaTh BCE
BO3MOJKHBIE PECYPChI Il JOCTHXKEHMS ITOCTaBICHHBIX LEJIEH M pealn3aliu IUIAaHOB JESTENIbHOCTH;
BBEIOMpATh YCIENIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;
— YyMEHHE MPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM AESITENbHOCTH,
VYUTHIBATh MMO3HUIIUU JPYTUX YIACTHUKOB JESATEIBHOCTH, 3 (HEKTHBHO pa3peniaTh KOHPIHUKTHL;
— BJAJICHWE HaBbIKAMH [103HABATEIbHOW, Y4eOHO-HCCIEAOBATEIbCKOM U MPOEKTHOH eATENbHOCTH,
HABbIKAMU pa3pelieHus] MpodieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOHMCKY METO/OB
pelIeHust MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHNS,
— TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOATEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIBHONU JEATEIbHOCTH,
BKJIIOYAsi YMEHHE OPUEHTHUPOBATHCA B Pa3IMYHBIX HUCTOUYHUKAX MHGOpPMAIUU, KPUTUYECKU OIICHUBATH U
WHTEPIPETHUPOBATH UHPOPMAIIUIO, TTOTYIAEMYIO U3 PA3JIMYHBIX HCTOYHHKOB;
— BJIaJICHUE SI3bIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTh CBOKO TOYKY 3pPEHUS,
HCII0JIb30BaTh aJICKBaTHbBIE I3bIKOBBIE CPECTBA;
— BJAQJICHUC HABBIKAMHU TI03HABATEIHLHOW pEIICKCUM KaK OCO3HAHHSI COBEPIIAEMBIX ACHCTBHHA U
MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, T'PAHUIl CBOETO 3HAHUS M HE3HAHMS, HOBBIX
[M03HABATEJIbHBIX 33Ja4 U CPEACTB AJI UX JOCTUKEHUS,
— IENeyCTPEMJIEHHOCTh B IMOUCKaX U MPUHSATUU PEIICHHUH, COOOPa3UTEIBHOCTh U UHTYHIIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEJICTABIICHUI; CTIOCOOHOCTh BOCIIPUHUMATD KPACOTy U TAPMOHHIO MHUPAa;
NnpeMeTHBbIX:
— Cc(OpMUPOBAHHOCTh TPEJCTABICHUM O MaTEMaTHKE KaK YacTH MHUPOBOM KYyJIbTYpbl U MeCTe
MaTeMaTUKd B COBPEMEHHOW IMBWJIM3AIMU, CIOCO0AX ONMUCAHUs SBJICHUNW pEaJbHOTO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;
— cOpMUPOBAHHOCTH MPEJICTABIICHUNA O MAaTEMAaTHUYECKUX MOHATHAX KaK BaXHEHIITMX MAaTeMaTHUYECKHUX
MOJEJISX, MO3BOJIAIONIMX OMUCHIBATH U M3y4YaTh pa3HbIE MPOLECCH U SBJICHUS; TOHUMAHUE BO3MOKHOCTHU
AKCMOMAaTUYECKOTO MOCTPOCHUSI MATEMaTHYECKUX TEOPHUH;
— BJIaJICHHE METOJIaMU JO0Ka3aTeIbCTB U ANTOPUTMOB PEILIEHUS, YMEHHE UX MPUMEHSTh, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;
— BJIaJICHUE CTAaHJAPTHBIMU MPUEMaMH PEIICHUSI PAIIMOHAIBHBIX U UPPAIMOHAIBHBIX, MTOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUN M HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BAHHE TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM 4YHUCJIE JJIsl TOUCKA MYTH PEIICHHS W WUIIOCTPALUU PpPelIeHUs
YpPaBHEHUI U HEPABEHCTB;
— c(hopMHpPOBAaHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX MOHITHSX MAaTEeMAaTHYECKOTO aHalu3a U HX
CBOMCTBAx, BIAJCHHE YMEHHEM XapaKTepHU30BaTh MoBeleHHE (DYHKIUN, MCIONH30BAHHE MONYyYEHHBIX
3HAHUM 11 ONUCAHUSA U aHAJIN3a PEATTbHBIX 3aBUCUMOCTEM;
— BIAJCHHE OCHOBHBIMH TOHSATHSMHU O IJIOCKHX U MPOCTPAHCTBEHHBIX N'€OMETPHUYECKHX (UTYypax, UX
OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHUsS pAaclo3HaBaTh TeOMeTpudeckue Qurypsl Ha
YepTekKax, MOJICTSX U B pealbHOM MUDE;



— MPUMEHEHHE M3YYCHHBIX CBONCTB reomMeTpudeckux Guryp u Gopmymn Ais peuieHus reOMETPUICCKUX
3aJ1a4 ¥ 33J1a4 ¢ IPAKTHYCCKUM COJICPIKaHUEM;
— c(hopMHPOBAHHOCTH MPEJCTABICHUN O MPOIECCaX U SBICHUSX, UMEIONINX BEPOSATHOCTHBIN XapakTep,
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEATbHOM MHPE, OCHOBHBIX TOHSATHSAX 3JIEMEHTAPHOU TECOPHH
BEPOSTHOCTEH; YMCHHI HaXOJIUTh M OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEHIIMX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKHU CIIyIalHbIX BEJIHYNH;
— BJIQJICHUE HaBBIKAMH MCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MTPOrPAMM IIPH PEIICHHUH 3a,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 BUJ0B Y4eOHOM JeSITeJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AeiCTBHI)
BBenenne O3HaKOMJICHHE € POJIBIO MATEMATUKH B HAYKE, TEXHUKE, DKOHOMUKE,

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

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

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

Haxosxnenue ommoOoK B MpeoOpa3oBaHUAX M BEIYUCICHUIX (OTHOCHUTCS
KO BCEM ITYHKTaM IPOrPaMMBbI)

KopHu, crenenn, O3HaKOMJIEHHE C IOHSATUEM KOPHsI N-Il CTENIEHU, CBOMCTBAMU PAJUKAJIOB
Jorapugmsi U IIPaBUJIaMU CPABHEHUS KOPHEH.

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOMCTB KOpHEH. Boruncienue
U CPaBHEHHE KOPHEH, BBIIIOJHEHNE TPUKHUJIKU 3HAYEHUST KOPHSI.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
paguKabL.

Brinonnenue pacueToB 1o popmysam, CoAepKalUM paJnuKaibl,
OCYIIECTBIISS1 HEOOXOUMbIE TIOJICTAHOBKH 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 KOPHS N-I CTENEHU B BUJIE CTETIEHHU C IPOOHBIM
nokaszaTesieM U Hao00poT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Briunciaenue crenexen ¢
palMOHaIbHBIM I10KA3aTENEM, BBIIIOTHEHUE IPUKUIKHA 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEN.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, COAEPIKAIINX
CTENEHU, IPUMEHSSI CBOMCTBA. Pelenne moka3aTenbHbIX YPaBHEHHMI.
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,
ajredpan4ecKux CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U orapu(mMoB.
BbIPasKeHU Omnpenenenue 00J1aCTH JOIYCTUMBIX 3HAYCHUH JIOrapu(pMUIEcKOro




\ BBIpaXCHMS. Pernenue jorapuMuIecKux ypaBHCHHI

OCHOBBI TPHTOHOMETPHH

OcHoOBHBIC IOHATHSA

W3y4eHue painaHHOIO METOAA U3MEPEHUS YIJIOB BpAILlEHUS U

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

JUISL YTJIOB IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
TPUTOHOMETPHYECKHe BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUIECKUX (PYHKIUI 110 OJHOM U3 HUX
TOKIECTBA
IIpeoOpa3oBanus N3yuenmne oCHOBHBIX (pOPMYIT TPUTOHOMETPUH: (POPMYIIBI CIIOKECHHUS,
MpoCTeHIMX YIBOEHUs, IPeoOpa30BaHMs CyMMbl TPUTOHOMETPUUYECKUX (DYHKLHI B
TPUTOHOMETPHYECKUX MIPOU3BEICHNE U TPOU3BEACHUS B CYMMY U IPUMEHEHUE TIPU
BBIpAKeHU BBIUMCIIEHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIPOILEHUS
ero.
O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHUH TOUEK Ha €MHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX JJIsl BBIBOJIA (DOPMYIT TPUBEICHHS
Ipocreiimme Pemienue no ¢popmysiaM 1 TPUrOHOMETPUUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPHYEeCKHe TPUTOHOMETPUUYECKUX YPaBHEHUH.
YPaBHeHUS U [IpumeHeHHe 00X METOJIOB PELICHUs ypaBHEHUH (IIpUBEIEHUE K
Hepagencmea JTMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUSI HA MHOXKHUTEIIH, 3aMEHBI

MIEPEeMEHHO) NP PEIICHUH TPUTOHOMETPUUECKUX YPABHEHHIA.
YMeHue oTMedaTh Ha Kpyre pelieHus MpoCcTEeNIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

ApKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HaKOMJIEHHE C IOHITUEM OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHI.
N3ydeHnue onpeneneHnii apKCUHYyca, apKKOCHHYCa, apKTaHTeHca

grcia, GopMyITHMpPOBaHKE MX, H300paKeHNE HA €IMHUIHON OKPY>KHOCTH,
IIPMMEHEHHE ITPY PEILICHUN YPaBHEHUI

DyHKIUH, X CBOICTBA U rPaQUKH

DyHKIUH.
Iousitue o
HeNpPepbIBHOCTH
GyHxunmn

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, MPUMEPAMHU 3aBUCUMOCTEH
MEX]y NEePEMEHHBIMH.

O3HakoMJIEHHE ¢ TOHATHEM IpadrKa, OnpeiesieHne IPUHAIEKHOCTH
ToukHu rpaduky ¢pyHkuuu. Onpenenenue no Gopmyie npocreimeit
3aBHCHMOCTH, BHJa ee rpaduka. Beipaxkenue no gpopmyse ogHou
NIEPEMEHHON Yepe3 JApyTHe.

O3HakoMJIEHHE ¢ onpeeeHueM QyHKINH, (OpMyJIHPOBaHHE €TO.
HaxoxxaeHue o0nact onpeieneHus U 00JacTi 3HaueHUu QyHKINH

CpoiicTBa QyHKIIUM.
I'padpuyeckas
HHTepIpeTanms.
IIpumepsl
(pyHKIIHOHAIBHBIX
3aBHCUMOCTEH B
peaJIbHbIX

npoueccax u ABJICHUAX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MPOLEcCaxX U3 CMEXHBIX TUCLUIUIMH.

O3HakoMJIEHHE € JOKa3aTebHBIMU PacCyXACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOM 1 KBagpaTHUHON (QYHKLUH, TPOBEACHNE
WCCIIEIOBaHMS IMHEHHOW, KyCOUYHO-TMHEWHOH, IpOOHO-TUHENHON U
KBaJpaTU4YHOM (QyHKIMIA, mOocTpoeHue ux rpaduxos. [loctpoenue u
yreHue rpaduxos Gynkuuid. Mccnegopanue pyHkum.

CocraBieHue BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PELICHUE 33/1a4 Ha
JKCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpadguka GyHKINH

OopatHblie pyHKIIUN

Wzyuaenne nonsmus obpamuoii pyuxyuu, onpeaeneHne Buaa u
nocmpoerue epaguxa 0opamuou GyHKyuu, Haxodxrcoenue ee ooacmu
onpedenenusi u ooracmu 3navenui. IlpumeHenne cBocTB QyHKUINN
IIPY MCCIICI0OBAaHNY YPAaBHEHUH U PEIICHHUH 3a/1a4 Ha DKCTPEMYM.




O3HaKOMJICHHUE C TIOHATHEM CIIOKHOU (DYHKITMH

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHknun.

OopaTHbie
TPUTOHOMETPHYECKHE
byHkunn

Brruncnienue 3HaueHn GyHKIMN 10 3HAYEHUIO apryMEHTa.
OmnpeneneHue NOI0XKEHU TOUKH Ha Tpaduke 10 ee KOOpJUHATaM U
Ha000pOT.

Hcnonbs3oBanre cBOMCTB QYHKITUN JUTsl CPABHEHUS 3HAYEHU CTENEeHEH 1
norapudmos.

ITocTpoeHne rpaMKOB CTENEHHBIX U JOrapUPMHUUECKUX (QYHKIIHH.
Pemrenune nmokazaTesbHBIX U JIOTapU(PMUUYECKIX YPABHEHUI 1 HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C TIOHATHEM HETIPEPHIBHOM MEPUOANYECKON (PYHKITUH,
(bopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX
rpaduKoB.

O3HakoMJIEHHE C MIOHATHEM FrapMOHUUYECKUX KOJIeOaHUH U TpUMepaMu
TrapMOHUYECKUX KOJIeOaHM JUIs ONMCAHMS IPOIIECCOB B (DU3HMKE U APYTHX
001acTsAX 3HaHUs.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOANYECKON (PYHKIUH,
(dbopMyIMpoBaHUE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, IOCTPOEHHUE UX
rpaduKoB.

[IpumeHeHue CBOWCTB (GYHKLUH 1151 CPAaBHEHUS 3HAUCHUI
TPUTOHOMETPUYECKHUX (PYHKIUH, PEIICHHUS] TPUTOHOMETPHYECKIX
YpaBHEHUH.

Ilocmpoenue epaghuxos 06pamublx MpUOHOMEMPUIECKUX QYHKYUU U
onpeoenenue no spaguram ux coUcCms.

Brimonaenue npeobpa3zoBanus rpagKoB

Hauaja MmaTeMaTH4eCKOr0 aHAJINA3A

IHocaenoBaTeJILHOCTH

O3HakoMIIEHHE C IIOHATUEM YUCIIOBOM IMOCJIEN0BATEIILHOCTH, CIIOCOOaMU
€€ 3a/1aHUs1, BBIYUCIICHUSIMU €€ YWICHOB.

O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCU.
O3HaKkoOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOTO

psiia Ha IpUMEpEe BBIUMCIICHUSI CYMMBI OECKOHEYHO yOBIBAIOICH
T€OMETPUYECKON ITPOTrPECCUM.

Pemenue 3anay Ha npuMeHeHHE HOPMYIIBI CYMMbI OECKOHEUYHO
yOBIBaIOIIEH reOMETPUUECKOI porpeccuu

IIpousBoaHas u ee
NpUMeHeHHe

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOJHOM.

W3yuenue u GopMyIMpoBaHUE €€ MEXaHUUECKOTO U T€OMETPHUECKOTO
CMbICJIa, U3yYEHHE aIrOpUTMa BHIYHUCIICHUS IPOU3BOIHOM Ha IpUMeEpe
BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH M YIJIOBOTO KO3 pHIMeHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUE.

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

N3yuenne TeopeM 0 CBA3M CBOMCTB (DYHKIIMM U IPOU3BOHOM,
(dhopMyIHpOBKa HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIETOBaHUS (DYHKIIUH,
3alaHHON (hopMyIIOii.

YcTaHoBIIeHUE CBA3H CBOMCTB (DYHKIIMU U IPOU3BOAHOM 10 UX
rpadukam.

IIpumeneHne Mpon3BOIHON Ul PEIIEHNUS 3a]a4 HA HAX0XKJIEHUE
HanOOJIbIIEr0, HAMMEHBIIIETO 3HAYEHUS M HA HAX0XKIEHHE IKCTpeMyMa

ITepBooGpa3nasn
M HHTErpaJ

O3HakoMJIEHHE C TIOHATHEM MHTErpaia 1 nepBooOpa3Hoi.
W3ydenue nmpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI




Herorona— JleitOnumna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIUMCIICHUE [1€PBOOOPA3HOM ISl JaHHOH PyHKIMH.

Pemrenue 3a1a4 Ha MPUMEHEHUE UHTETpajIa Il BBIYMCICHUS (PH3UUECKUX
BEJIMYHH U IUIOMIAEN

YpaBHeHm[ U HEPABCHCTBA

YpaBHeHMSI M CHCTEMbI
yYPaBHEHUI
HepaBencTBa U cucTeMbI
HEPaBEHCTB C ABYMA
NepeMeHHbIMHU

O3HakoMJIEHHE C IPOCTEHIIUMU CBEACHUAMHU O KOPHSX alnredpanyeckux
YPaBHEHUH, OHATUAMU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHM.
N3y4yeHue Teopun paBHOCWIIBHOCTH YPABHEHHUH U €€ IPUMEHEHMUS.
IToBTOpEHME 3alIMCH PELICHNS CTAHAAPTHBIX YPABHEHUN, IPUEMOB
peoOpa3oBaHusl ypaBHEHUH JUIsl CBEJCHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemrenne panuoHalbHBIX, UPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanue CBOKCTB U TpaguKoB (DYHKIIHMIA ISl pEIIeHUs] YpaBHEHUIA.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHUH ¢ IPUMEHEHUEM BCEX ITPUEMOB (Pa3sI0KEHUS

Ha MHOJKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpauuecKoro MeToza).

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3IMYHbIX CLIOCOOOB.
O3HakoMIIEHHE C OOIIUMH BOIIPOCAMU PEIICHUSI HEPABEHCTB U
UCIOJIb30BAHUE CBOMCTB U IpauKOB (PYHKIMHA U peLIeHUH
HEPABEHCTB.

Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX
CII0CO0O0B.

[IpumeHeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHUS CONEPKATEIbHBIX
3a/1a4 U3 pazIMyHbIX 00JacTe HayKu U NpakTuku. HTepnpeTupoBanue
PE3YJITaTOB C YYETOM peaIbHbIX OIPaHUYCHHUN

DIeMEeHThI

KOM6HHaTOpHKH, TCOPUH BepOﬂTHOCTeﬁ H CTATUCTHKH

OcHoBHbBIE TIOHATHS
KOMOUHATOPUKH

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

Perienne KOMOMHATOPHBIX 3a]1a4 METOAOM Iepedopa U Mo MpaBUITy
YMHOYKEHHUSI.

O3HakoMJIEHHE C TIOHATUAMU KOMOMHATOPUKU: pa3MEIICHUsIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYJIaMH JJIs1 UX BEIYUCICHHS.
OOBbsicHeHHE U TpUMeHeHHe (HOPMYJT JUTsl BBIUMCIIEHUS pa3MeIleHuH,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUHN 3a71ad.

Osnakominenue ¢ OuHomMoM HeroToHa 1 TpeyronbsHukoM [Tackass.
Pemrenne nmpakTHUecKuX 3a7a4d ¢ UCMOIB30BAHUEM TIOHSITHHA U TIPABUIT
KOMOHMHATOPUKH

DJIeMeHThI TeOpuu
BEpPOSATHOCTEH

N3yueHne Ki1acCHYeCKOoro OIpeesIeHNs BEpOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpenue npuMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pelienue
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITUI

IIpencraBiienne JaHHBIX
(Taduubl, IMATPAMMBI,

rpagpuxn)

O3HakoOMIJIEHHE C PEICTABICHUEM YHUCIIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

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

I'eomerpus

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

DopMyIHpOBKa U MPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB B3aMHOT'O
pacrosoKeHus NPSAMBIX U IUIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax u
MOJIETISIX Pa3IMYHbIX CIIY4aeB B3aUMHOTO PACMOJIOXKEHUS MPSAMbIX U
IJIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX CYXJICHUH.




DopMyJIUPOBAHUE ONIPEACICHUMN, TPU3HAKOB U CBOMCTB MapajlIeIbHBIX U
NEPIEHIUKYISAPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrinonHenne nocTpoeHus yrioB MEXAy IPsIMbIMH, PSIMOU U
IIJIOCKOCTBIO, MEXY IJIOCKOCTSIMU 110 ONUCAHMIO U PACIIO3HABAHUE UX HA
MOJEIISIX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IJIOCKOCTEN MpPHU PEIICHUH 3aa4.

N300pakeHne Ha pUCYHKAX U KOHCTPYHUPOBAHHE Ha MOJIEIISIX
MEPIEHIUKYISIPOB U HAKJIIOHHBIX K TUIOCKOCTH, IPSIMBIX, TapaJlI€IbHBIX
IJIOCKOCTEH, YTIIOB MEXKAY PSIMON U TUIOCKOCTBIO 1 00OCHOBaHHE
MIOCTPOEHHUS.

Pemenue 3a1a4y Ha BBIYMCIIEHHE TEOMETPUUECKUX BeNUUMH. OnKchIBaHUE
pacCTOsIHUS OT TOYKHU JI0 INIOCKOCTH, OT MPSIMOM /10 TNIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIMMHUCS MIPSIMBIMU, MEXY
MIPOU3BOJILHBIMU (pUrypamu B mpoctpaHcTBe. DopMynupoBaHue u
JIOKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEM CYLIECTBOBAHUS,
CBOMCTBA).

N300pakeHne Ha yepTekax U MOJIEISIX PACCTOSIHUS U 000CHOBAaHUE
cBouX cyxaeHui. OnpenenacHue U BEIYUCICHNE PACCTOSHUMN B
npoctpanctBe. [Ipumenenue hopMyi U TeopeM IIaHUMETPUU IS
peuieHus 3aaay.

O3HakoMJIEHUE C MOHATHEM MMAPAJUIEIBHOIO IPOEKTUPOBAHUS U €r0
cBoiicTBamMu. Popmynuposarnue meopemvl 0 NAOWAOU OPIMO2OHANLHOU
NpoeKyuU MHO20Y201bHUKA.

[Tpumenenne Teopun A1t 000CHOBAHUS TTOCTPOCHUH M BHIYHCIICHUH.
ApPryMEHTHpPOBAHUE CBOUX CYKIEHUN O B3aUMHOM PaCIIOIOKEHUU
MPOCTPAHCTBEHHBIX (pUTYp

MHOrorpaHHUKHU

Onucanue U XapaKTepUCTHUKA Pa3IUYHbIX BUJJOB MHOTOI'PaHHUKOB,
IIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHHUS Ha
N300pakeHUSIX U MOJIESIX MHOTOI'PaHHHUKOB.

Brluncnenue JIMHEWHBIX 3JIEMEHTOB U YTIIOB B IIPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepucTUKa U N300pakeHUe CEUEHUS, paA36epmKU MHO202PAHHUKOG,
BBIYHMCIICHUE IUIOIIAIEH TOBEPXHOCTEH.

ITocTpoenne npocTedux cedeHnit Kyoa, MpU3Mbl, TUPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 MJIAHUMETPUH.

O3HakoMJIEHHE C BUJIaMH CUMMETPHI B TPOCTPAHCTBE, (POPMYIUpPOBaHHE
ONpEJIEICHUI U CBOMCTB. XapaKTEPUCTUKA CHMMETPUH TEJI BPAILCHUS U
MHOTI'OTPaHHUKOB.

[IprMeHeHne CBOWCTB CUMMETPHH IIPY PELICHUH 3a4a4.

Hcnonb3oBanue NpuoOpeTeHHbIX 3HAaHUN JJ1s1 HCCIIeI0OBaHUS U
MOJICJIIMPOBAHNUS HECIIOKHBIX 3a7a4.

N3006paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHHE PUCYHKOB I10
YCIIOBUSIM 3324

Tesia u moBepxHOCTH
BpalleHHsA

O3HakoOMJIEHHE C BUJaMH TeJl BpalleHus!, popMyIMpoBaHUE UX
ONPEACIICHUN U CBOWCTB.

dopMyTHpPOBaHUE TEOPEM O CEUSHHUU IIapa MIOCKOCTHIO U TIJIOCKOCTH,
KacaTenpbHOHU K cepe.

XapakTepucTrKa U H300paXeHue TN BpaIllEHUs, UX Pa3BEPTKU, CEUCHUSI.
Pemrenue 3a1au Ha TOCTPOEHUE CEUECHU, BBIYUCICHUE JJIMH, PACCTOSHUM,
yrioB, miomaaen. [IlpoBegenne qoka3aTeabHbIX PACCYKICHUN MPU




pEIIECHNN 3aJau.

IIpuMeHeHne CBOMCTB CUMMETPHH [IPU PELICHUM 3aa4 Ha Teja
BpalleHHsI, KOMOUHAIUIO TeJl.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ M BBHIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 33J]a41

N3mepenus B reomerpuu | O3HAKOMIICHHE C TOHATUSAMH IUIOMIAN U 00bEMa, aKCHOMaMHU

U CBOMCTBAaMH.

Pemrenue 3a1a4 Ha BBIYHMCIICHUE TUTOMIA/ICH TNIOCKUX (QUTYD C
IPUMEHEHUEM COOTBETCTBYIOUIMX (GOPMYI U (GaKTOB U3 IUIAHUMETPHH.
W3yuenue TeopeM 0 BBIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX TEJ,
peleHue 3aad Ha IpuMeHeHne (JopMyJsl BBIYUCICHUS 00bEMOB.
Nzyuenne hopmMyi a1t BBIYMCICHUS TUIOINAACH TOBEPXHOCTEH
MHOTOTPaHHHUKOB U T€J BPALICHHUS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHUSI IIJIOIIA U IOBEPXHOCTH CHEPHI.
Pemenue 3ana4 Ha BBIYMCICHHE IIOMAAECH TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEJI

KOOpIII/IHaTbI H BEKTOPbI O3HaKOMIICHHE C TIOHATHEM BCKTOpaA. I/I3yquI/Ie ,HeKapTOBOﬁ CHUCTCMBbI
KOOpAuHAT B IPOCTPAaHCTBE, IOCTPOCHUC 110 3aJaHHBIM KOOpAWHATAM
TOYCK U HHOCKOCTCﬁ, HaX0)XXACHUC KOOPANHAT TOYCK.

6. O0beM AMCHUILIHHBI M BBl Y4e0HOI padoThl

. CemecTpsl

Buj yueOHoii padoThl Bcero yacos 1 5
KonrakTHas pabota (Bcero) 156 84 72
B ToMm uuce:
Jlexunu, ypoku 78 42 36
[IpakTHueckue 3aHATHS, CEMHUHAPbI 78 42 36
JlaGoparopHbie 3aHATHS
B ToM unciie B MHTEpaKTHBHOI popme 234 126 108
CamocrosrenbHas pabora 77 42 35
Koncynbranun 1 1
®opMbI TPOMEKYTOUHOM aTTecTallH DK3aMeH Hpyrue popmsl DKk3aMeH

IIPOMEKYTOUHON
aTTecTaluu

MaxkcumajibHasi yueOHAas HATPY3Ka 234 126 108

7. CTpyKTYypa U coaep:kaHue 00meodopa3oBaTeabHoii nuciumiuabl BJ/1.03 «MaremaTnka: ajaredopa
U HAYAJIa MATEeMATHYeCKOr0 aHAJIN3Aa, TeOMeTPHsI»



7.1. Pa3nennl 001eo0pa3oBaTeIbHON TUCHHUILIMHBI M BUJAbI 3aHATHI
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1. | Benenue 4 4 5 13/13
2. | Pa3BuTHe MOHATHS O YKCIe 5 5 6 16/16
3. | KopHu, crenenu, torapudmel 6 6 6 18/18
4, | IlpstMbI€ ¥ TIJIOCKOCTH B TIPOCTPAHCTBE 6 6 6 18/18
5. | Kombunaropuka 6 6 6 18/18
6. | KoopauHatel 1 BEKTOPHI 6 6 6 18/18
7. | OCHOBBI TPUTOHOMETPHUH 6 6 6 18/18
8. | ®ynkuuu u rpadpuku 6 6 6 18/18
9. | MHOrOrpaHHUKH M KPYTJIbIE TEa 5 5 6 16/16
10. | Hauana MaTeMaTH4eCKOTr0 aHaIN3a 7 7 6 20/20
11. | MHTErpas u ero NpuMeHEHUE 7 7 6 20/20
12. | DneMeHThI TeOpHH BEPOSTHOCTEH U MaTeMaTHYeCKON 7 7 6 20/20
CTaTHCTUKH
13. | YpaBHEHHUs 1 HEpABEHCTBA 7 7 6 20/20
7.2. Conep:xaHue pa3jiesioB 00111€00pa30BaTeIbHOM TUCIHUIIHHbI
Ne HaumenoBanwue pa3nena
/1 0011e00pazoBaTeIbHON Conepsxanue pasnena (TeMbl 3aHATHI)
JUCITUTLTAHBI
1. Bgenenue Marematuka B HayKe, TEXHHKE, 3KOHOMUKE,
WH()OPMALIMOHHBIX  TEXHOJOTHSAX MPAKTUIECKOU
nesitenbHOCTH. Llenw 1 3amaun n3ydeHus MaTeMaTUKA TIPU
OCBOEHMH nenarornyeckux crnenuanpHocreit CI10
2. Paznen 1. Tewma 1.1 Llensie u parmoHaIbHBIC YHCIIA
Pa3Butue nousTus o uncne Tema 1.2. JleficTBUTENbHBIE YK CIIA
Tema 1. 3. beckoHeuHO yObIBaroIasi reoMeTpUYecKas
nporpeccus
3. | Pazmen 2. Tema 2.1. Jlorapudmer
Kophu, crenenu, norapupmer | Tema 2. 2. CpoiicTBa sorapupmMos
Tewma 2. 3. JlecsiTuuHbIE U HaTypalbHbIE JIOTapU(PMBI
Tewma 2.4. CreneHn
Tema 2.5. Apudmernyeckuii KOpeHb HATYpaIbHOM
CTETeH!
ema 2.6. CterneHb ¢ parMOHAILHBIM U JICHCTBUTEIIHHBIM
T 2.6.C p




IIoKa3aTeiIaAMu

Pasgen 3.
[IpsiMbIe U TUTOCKOCTH B
MIPOCTPAHCTBE

Tema 3.1. BzaumHoe pacroyioxkeHue NpsMOM U IIIOCKOCTH
Tema 3.2. BzauMHO€ pacnosioXeHue NpsmMbIX B
IIPOCTPAHCTBE. YTOJI MEXAY ABYMS IIPSIMbIMU

Tema 3.3. BzauMHO€ pacnoioKeHUe IIIOCKOCTE

Paznen 4.
KomOunaropuka

Tema 4.1. IlpaBuino npousseneHus
Tema 4.2. TlepecTaHOBKH

Tema 4.3. Pazmemcnus

Tema 4.4. CoueTaHus U UX CBOHCTBA
Tema 4.5. bunom HeroTona

Pasznen 5.
Koopaunats! 1 BEKTOpBI

Tema 5.1. IlonsiTue BeKTOpa B MPOCTPAHCTBE

Tema 5.2. CnoxeHue v BBIYMUTaHNUE BEKTOPOB Y MHOKEHUE
BEKTOpa Ha YHCIIO

Tema 5.3. KommnanapHbie BEKTOPBI KOOPUHATHI TOYKHU H
KOOpJUHATBI BEKTOpa

Tewma 5.4. CkasisipHO€ TPOU3BEICHNE BEKTOPOB

Pasznen 6.
OCHOBBI TPUTOHOMETPUU

Tema 6.1. Pagnannas mepa yria

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

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

Tema 6.4. Cunyc, KOCUHYC ¥ TaHT€HC JIBOMHOTO YIJIa,
MIOJIOBUHHOTO yTJIa

Tema 6.5. Tpuronomerpuuecknue GopMyIbl

Pasnen 7.
OyHKIMH U TpaPuKH

Tema 7.1. Crenennas QpyHkius, e€ cBOcTBa U rpaduk
Tema 7.2. BzaumHo oOpatHbie GyHKIUU

Tema 7.3. Iloka3atenbHas GpyHKuus, €€ cBoicTBa U Tpaduk
Tema 7.4. Jlorapudmudeckast pyHKIms, €€ CBOMCTBA U
rpaduk

Paspmen 8.
MHOTOrpaHHHUKH U KPYTJIbIe
Tena

Tema 8.1. Ilonarue mHororpanuuka. [lpuzma
Tewma 8.2. [lupamua

Tema 8.3. IIpaBunbHbIE MHOTOTPaHHUKHU
Tewma 8.4. Hununap

Tewma 8.5. Konyc

Tewma 8.6. Cdhepa

10.

Pasgen 9.
Hauana MaTeMaTu4ecKkoro
aHAIM3a

Tema 9.1. IlpousBogHas

Tema 9.2. Bo3pactanue u yobiBanue QyHKINU

Tema 9.3. DxkcTpeMyMbl QyHKIIMH

Tewma 9.4. IlpuMeHeHne IPONU3BOJHON K TOCTPOCHHUIO
rpadukoB QpyHKUINH

Tewma 9.5. Hanbonbiiee 1 HauMeHbliee 3Ha4eHUs (YHKITUU
Tema 9.6. Beinmykiiocts rpaduka GyHKIIMH, TOUKH
neperuda

11.

Paznen 10.
WNHTerpan u ero npumMeHeHue

Tema 10.1. IlepBooOpa3Hast

Tema 10.2. [IpaBuia HaxoXAeHHS TEPBOOOPAZHBIX
Tema 10.3. [Inomans KpUBOJIMHENHON Tpanenuyu 1
UHTErpal

Tema 10.4. BeiunciieHne uHTErpajioB

Tema 10.5. Beraucienue miomanei ¢ IOMOIIBIO
HHTErpajoB

Tewma 10.6. [IpuMeHeHre NPOM3BOIHOM U MHTETpaia K
PELICHUIO TPAKTUYECKUX 3314




12.

Pasnmen 11.
DNEMEHTHI TEOPUH

BEPOATHOCTEH U coObITHE

Tema 11.1. CoGbiTus
Tema 11.2. KomOunamuu coosiTuii. [IpoTrBoIonoxuoe

VYpaBHEHHUs U HEPABEHCTBA

MaTeMaTU4YeCKOU Tema 11.3. BepostHOCTb COOBITHS
CTaTUCTUKH Tema 11.4. CnoxxeHue BepOATHOCTEM
Tema 11.5. He3aBucumbie COOBITHS. Y MHOKEHUE
BEPOATHOCTEM
Tema 11.6. Cratuctuyeckas BEpOSITHOCTb
13. | Pa3znenl?. Tewma 12.1. TpuroHoMeTpudecKkrue ypaBHEHUS

Tema 12.2. TpuroHoMeTpruueckre HepaBeHCTBA
Tewma 12.3.JIorapudmudeckue ypaBHEHUS

Tema 12.4.JIorapupmudeckrue HepaBEeHCTBA

Tema 12.5. Cuctembl nokazaTelbHbIX YPABHEHUN U
HEPaBEHCTB

Tema 12.6.MppanmonanbHble ypaBHEHUS

Tema 12.7.MppanyioHanbHble HEPAaBEHCTBA

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

HaumenoBanue pa3aesia IMCUHMIIJIHNHbI

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA
(B TOM 4K CJIie HHTEPAKTHBHbIE)

Bsenenne

[TpobGnemHuas JICKITHS, «Mo3rosoiu
MTypM», JIeKIUs C pa3dbopoMm 3amad,
pelIeHNEe CUTYalMOHHBIM M KOHTEKCTHBIX
3aJa4, METOJI MPOEKTOB

Pa3BuTre MOHATHSA O YUCHC

[TpobGnemHuas JICKITHS, «Mo3rosoiu
MTypM», JIeKIUs ¢ pa3dbopom 3anady,
pelIeHNEe CUTYalMOHHBIM M KOHTEKCTHBIX
3aJa4, METOJI POEKTOB

Kopuu, crenenu, gorapudmbl

[TpobnemHuas JICKITHS, «Mo3rosou
mWTYypM», JeKuus ¢ pa3dopom 3ajaad,
pElIeHNEe CUTYAalMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI MPOEKTOB

[IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE

[IpobGnemuas JIEKIIHS, «Mos3roBoit
mTyp™M», JeKuus ¢ pazdopom 3ajaad,
pemicHuc CI/ITyaHI/IOHHI)II\/JI U KOHTCKCTHBIX
3aJ1a4, METOJI IIPOEKTOB

KomOunaropuka

[IpobGnemuas JIEKIIHS, «Mos3roBoit
mTyp™M», JeKuus ¢ pazdopom 3ajaad,
pemicHuc CI/ITyaHI/IOHHI)II\/JI N KOHTCKCTHBIX
3aJ1a4, METO]l IPOEKTOB

KoopanHatsl 1 BEKTOPBI

[IpobGnemuas JIEKIIHS, «Mos3roBoit
mTyp™M», JeKuus ¢ pazdopom 3ajaad,
pemCHuC CI/ITyaHI/IOHHI)II\/II N KOHTCKCTHBIX
3aJ1a4, METOJ IPOEKTOB

OCHOBBI TPUTOHOMETPUHN

[IpobGnemuas JIEKIHUS, «Mo3sroBoit
mTyp™M», JeKuus ¢ pazdopom 3aaad,
pemCHuC CI/ITyaHI/IOHHI)II\/II N KOHTCKCTHBIX
3a/1a4, METOJT TPOEKTOB

OyHKIMH U TpaduKu

[TpobGnemuas JIEKHUS, «Mo3sroBoit
mTyp™M», JeKuus ¢ pazbopom 3aaad,
pPEIICHUC CI/ITyaHI/IOHHI)II\/II N KOHTCKCTHBIX




3aJ1a4, METOJT IPOCKTOB

9. | MHOrorpaHHMKH U KpyTJIble Tea

[TpoGnemHuas JIEKIIUS, «Mosrosoit
mMTYypM», JIEKIUs ¢ pa3dopoMm 3amad,
pellleHNEe CUTYAallHOHHBIM M KOHTEKCTHBIX
3aJ1a4, METOJI IIPOCKTOB

10. | Hayana maremMaTu4ecKoro aHajansa

[TpoGnemHuas JCKIHS, «Mo3roBoit
HITYpM», JIEKIMs C pa3dopoM 3amad,
pCIICHHE CUTYAIMOHHBIM M KOHTEKCTHBIX
3aj1a4, METOJI POCKTOB

11. | UuTerpan u ero npuMeHeHUE

[TpoGnemHuas JCKIHS, «Mo3roBoit
HITYypM», JIEKIMs C pa3dopoM 3amad,
pCILICHHE CUTYaIlMOHHBIA M KOHTEKCTHBIX
3aj1a4, METO]I POCKTOB

12. | DneMeHTHI TEOPUH BEPOSATHOCTEH U [Tpobnemuas JeKuus, «Mo3sroBoit
MaTeMaTU4ecKOn IITypM», JIeKIOUsS C pa3dopoM 3anad,
CTaTUCTHKH pELICHHE CUTYaIlMOHHBIA U KOHTEKCTHBIX

3aJla4, MCTO/I IIPOCKTOB

13. | YpaBHeHHUS U HEPABEHCTBA

[TpoGnemHuas JIEKIIHS, «Mo3roBoi
MITYpM», JIEKIMs C pa3dopoM 3amad,
pCILICHUE CUTYAIMOHHBIH M KOHTEKCTHBIX
3aj1a4, METO]I IIPOEKTOB

7.4. OOpa3oBaTeibHble pe3yJbTaThbl o0yudawulerocsi, ¢opmupyembie B IpoLecce OCBOEHHS

AU CIUILINHBI
HaumenoBanue pazziena 001eoo6pa3oBaTeIbHOM OBpPa3OBATEIbHBIC Pe3ybTATHI
JACITUILIAHBI

1. BseacHme OPJI1,2,8 OPM 2.4 OPII 1

2. PasBuTre MOHATHSA O YHCIIE OPJI 3,5,7 OPM1.,3.,5.6 OPII 3,8
3. KopHnu, crenenu, morapugmsl OPJI12,4,6 OPM 1,4,7 OPII 2,5
4. TlpsiMple ¥ MIIOCKOCTH B MPOCTPAHCTBE 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. KoopauHaThl 1 BEKTOPHI OPJI1,2,4 OPM1,2,3.4 OPII 2,5,8
7. OCHOBBI TPUTOHOMETPUU OPJ12,5,7 OPM 4,5,6 OPII1 24,8
8. ®ynkuuu u rpapuku OPJI 3,5,7 OPM 1,2,3 OPII 3,8
9. MHOTOrpaHHUKH U KPYTJIbIC TeJIa OPJI 3,5,7 OPM4,5.6,7 OPII 24,5
10. Hauana MaTeMaTHYECKOTO aHAIM3a OPJI 1,4,6,8 OPM1,2,3,7 OPII 1,7
11. UnTerpan u ero npuMeHeHHe OPJI1,2,3,4 OPM 5,6,7 OPII 2,6
12. DnieMeHThI TEOPUU BEPOSTHOCTEN U OPJI1,4,6 OPM1,2,6,7 OPII 3,6

MaTeMaTUYECKON CTaTUCTHKU
13. YpaBHEHUs 1 HEPABEHCTBA OPJI 1,4,6 OPM3.4,5.6 OPII 2,6

8. (I)OHZI OLCHOYHBIX CPEACTB AJHA MPOBECACHUSA HpOMC)KyTO‘IHOﬁ arrecralum 1mo JMCuunJjinHe

KoHTposb kadecTBa OCBOGHUS JUCHUIUIMHBI BKIIOUAET B ce0sl TEKYIIMIA KOHTPOJIb YCIIEeBAEMOCTH
U TPOMEXYTOUHYIO arTecTanuio oOydarommuxcs. [IpomexxyTouHas arrectanus OO0yYaromIMXCS IO
JTMCLUIUIMHE TPOBOAUTCS B popme auddepeHnpoBaHHOIO 3a4eTa.

KonkpeTHblli mnepedeHb TUIOBBIX KOHTPOJIBHBIX 3aJaHUNl M HHBIX MaTepuajoB JUIsl OLEHKU
pE3yJIbTaTOB OCBOEHHS AMCLHUIUIMHBI, a TAaK)XKE OINHUCAHUE II0Ka3aTele M KPUTEPHUEB OLICHUBAHMUS
KOMITETEHIIUH MpuBeAeH B (DOHE OLEHOYHBIX CPEJCTB MO AUCLUILINHE.



9. MeToauyeckue yKazaHus Jisl 00y4arommxcsi IPH OCBOEHUH AU CHUILIHHBI

Jns obecriedeHus: CUCTEMATUYECKOH M PEryJsipHOM pabOThl MO HU3YYEHHIO IUCLMIUIMHBI U
YCHEWHOr0 MPOXO0KIECHUS IMPOMEXKYTOUHBIX M UTOTOBBIX KOHTPOJIBHBIX MEPONPUITUN 00ydarolemMycs
PEKOMEHAYETCA PErysIpHO M3ydaThb KaXAyl0 T€My IUCLMIUIMHBI, aKTUBHO y4YacTBYS B ayAMTOPHBIX
3aHATUAX U B XOJI€ peaTu3aliy Pa3InYHbIX (POPM CaMOCTOATEIbHON HHIMBHUYaTbHON pabOTHI.

ITpu npoBeaeHnu y4eOHBIX 3aHATUN O JUCLUIUIMHE UCIOJIB3YIOTCS Clelyrolue o0pa3oBaTeIbHble
TEXHOJIOTHH (B TOM YUCJIE UHTEPAKTUBHBIE):

IIpobnemuas Jexkuusi — QopMa MPOBEACHUS JIEKIMOHHOIO 3aHATHUA, B XOJE€ KOTOpOH
IperoiaBaTeslb B HaYalle U MO X0y M3JIOKEHHUsS y4eOHOro MaTrepuaia co3qaeT MpoOieMHbIe CUTYAIUH U
BOBJIEKaeT oOyvaromuxcst B ux aHanu3. [IpoOieMHas cuTyalyst MOXKET CO3JaBaThCsl MPHU OINpEIeICHUU
IperoiaBaTesieM MpoOIeMHOr0 BONpoca WiH 3a1anus. [Ipu 3Tom HeoOX0AMMO TaK OPraHU30BaTh PaboOTy
Ha MpoOJEeMHOM JeKIUM, 4YTOObI OOydarouMiics HaXOAMJICS B COLMAIBHO AKTUBHOM IO3HULIUU:
BBICKAa3bIBaJI CBOIO IO3UIINIO, 3a/1aBajl BOIPOCH], HAXOAMUJ OTBETHI U BBICKA3bIBAJI MpeanosoxeHus. [Ipu
IIPOBEICHUU JIEKIMHA MPOOJIEMHOr0 XapakTepa IHpoLecC IO03HaHUA O0y4aeMbIX MpHOIMXKaeTcs K
IIOMCKOBOM, HCCIIEA0BATEIBCKOM NEATCILHOCTH.

«Mo3roBoii mTypmM» — akTuBHas ¢dopma oOydeHHs, OBICTpHIi ¥ 3(PEKTUBHBIA CIIOCOO
BBIPAOOTKH IyTeH TPEOI0JCHHS TPYAHOCTEH U pa3pelIeHUs] IPOTHBOPEUHIA.

JlaHHBIH MeTOJ| ompefensieTcs Kak Ccloco0 MOOMIM3alUM 3HAHUM, ONbITa M TBOPYECKHX
crniocoOHOCTeH oOyuarommxcs. beicTpoe u akTHBHOE 00CYKIeHHE POOIEM U CIIOCOOOB UX PEIICHHS aeT
orpeJiesIeHHbI cuHepreTuyeckuii a¢dexr. Ero cyrb B TOM, 4TO ydacTHHKaM palOOThl Ipeiaraercs
BBICKa3bIBaTh KaK MOXHO OOJbIlI€ BapUaHTOB peElIeHHs NpoOJieMbl, B TOM UHUCIE U CaMbIX
(aHTaCTUYECKUX.

[IpenogaBaTens coobmaerT oOydaromuMcsl CyTh pemaemoi mpodiemsl. [Ipobiema momkHA OBITH
0003HaYeHa YETKO U MOHATHO. BakHO, YTOOBI IPH NPOBEJICHUN «MO3TOBOM aTaku» B TPYIIIE CO3/aBalach
HENpUHYXJIeHHass aTMmocdepa. Yem Oomnpimie wuaeit, tem myume. Creayer CTPEeMHTBCS, YTOOBI
IIPEUIOKEHUS OCTYNaIu ObICTPO.

[IpenogaBaTenp, BEAyIUNA «MO3TOBYIO aTaKy» HE UMEET IpaBa KOMMEHTUPOBATh WJIH OLIEHUBATh
BBICKa3bIBaHUS YYaCTHHKOB, HO B TO K€ BPEMsI OH MOXKET IPEPBIBATH BBICTYIUIEHUE UM YTOUHAThH CYTb
BbICKa3bIBaHUs. Bce BpICKa3aHHBIE UEH JTOJIKHBI ObITh 3aIIMCaHbl HA JTOCKE.

MeTtox mNpoeKTOB - IpeianojiaraeT  pelieHue  MpodsieMbl, KOTopas IpeaycMaTpUBaeT
HCIIOJIb30BaHUE Pa3HOOOpa3HBIX METOAOB U CPEACTB OOyueHHUs, a TakKe MHTErpUpPOBaHME 3HAHUN U
YMEHUH U3 pa3InyHbIX 001acTeil 3HaHus.

JlaHHBI METOJ] OTHOCHUTCA K MCCIEI0BaTENbCKUM, KOrja OOyJaroIMiicsi MPOXOAUT BCE ATAallbl
MO3HAHUA: OT BO3HUKHOBEHUS NMPOOJIEMHON CUTyallud U €€ MEepBOHAYAIBbHOTO aHalIM3a K MOMCKY IMyTel
pemeHust npooOsembl. OH moO3BONIIET (HOPMUPOBATH CIIOCOOHOCTH, TMO3BOJISIIONTHE A(PHEKTHBHO
JeWCTBOBATh B PealbHOM NpOoQecCHOHaTbHON WK KU3HEHHOH CUTYalluH, YTO MO3BOJISET 00YYatoIUMCs
a/IaliTUPOBAThCA K HM3MEHSIIOMIMMCS YCIIOBHUSIM, THOKO pearupoBaTh Ha BBI30BBI, BOZHHKAIOIIUE B XOJ€
peanbHON MpoQeccnoHaIbHON MPaKTHKH.

[IpoektHas pabota sBiseTcs (GOpMON MAEATEIBLHOCTH, B KOTOPOH BO3MOXXHO (OpMHUPOBaHHE
CIOCOOHOCTH K OCYILECTBJIEHUIO OTBETCTBEHHOI'O BbIOOpAa. OCHOBHBIE TUIIBI IIPOEKTOB, KOTOPBIE MOXKHO
HCIIOJIb30BaTh B IMpoliecce 00YUEeHMsI: NCCIIE0BATENbCKUM TPOEKT — CTPYKTypa NpudImxeHa Kk popmary
HAy4YHOTO MCCJIEIOBaHUs (JI0OKa3aTEeNbCTBO AaKTYaJbHOCTH TEMBbI, ONpeAeieHHe HaydHOM MpoOiieMsl,
npenMera U 00bEKTa MCCieoBaHus, LeNed M 3aJady, METOJ0B, UCTOYHHMKOB, BBIIBUKEHUE TMIIOTE3BI,
0000111eHUE Pe3yIbTATOB, BEIBO/IbI, 0003HAYEHNE HOBBIX MPOOJIEM); TBOPUECKHUI MPOEKT, KaK MPaBHIIO, HE
UMeeT JEeTallbHO MPOpabOTaHHOW CTPYKTYpHI; y4eOHO-TIO3HABATeNIbHAS JEATEIbHOCTh OOy4arouIuxcs
OCYILECTBIISIETCA B paMKaX PaMOYHOTO 3aJaHusl, HOJUUHSACH JIOTMKE U MHTEPEecaM YYaCTHHUKOB IPOEKTa,
KaHpPy KOHEYHOTOo pe3ynbTara (razera, GuibM, Mpa3gHUK U T.I1.); THPOPMAILIMOHHBIA MPOEKT — y4yeOHO-
MO3HaBaTeNbHas JEATEIBHOCTD C SIPKO BBIPAXKEHHOM 3BPUCTHUYECKON HAIPABICHHOCTHIO (TTOMCK, OTOOp U
cucreMaru3anus MHGOPMAlMU O KaKOM-TO OOBEKTE, O3HAKOMJICHHE YYaCTHHKOB IPOEKTa C JTOU
uHopManuen, ee aHaIu3 1 00001IeHNe 1711 TPe3eHTAUH 0oJiee IIMPOKON ayAUTOPHUH).

PemieHne cUTYauMOHHBIX M KOHTEKCTHBIX 3ajad. 3aqadya — Leib, 33JaHHAas B KOHKPETHBIX
yciaoBusAx u  TpeOyromias 3¢p@dekTuBHOro cmocoba ee JOCTIDKEHUs. YdeOHble 3aJa4d  MOXKHO



Kiaccu(uUIUpoBaTh IO pPa3HBIM OCHOBAaHMAM. B YacTHOCTH, B COOTBETCTBHM C XapaKTEepoOM
aHATM3UPYEMOM CUTyallud MOXHO BBIJEIUTH CIEIYIOIIUE 3a/1a4M: BBIIOIHSIOMNE (QYHKIIUU OBIAJCHUS
METOAOJIOTHEH W TEOPETHYECKHMMM  3HAHUSAMH;  BBHINONHAONME  (QYHKUUIO  (QOpMHUPOBAHUS
po(eCCUOHATBHBIX KOMIIETCHIIMH; BBINOJHSIOMME (YHKIMM OBJAJEHUS TPYIAOBBIMU JIEHCTBHUIMH,
HOpPMaMH U TpaBUJIaMH MPO(eCcCHOHAIBHOM eI TeTbHOCTH.

Mertoa pemieHuss CUTYallMOHHBIX 33Jad COCTOMT B TOM, YTO OOydYaroIuecs, O3HAKOMHUBIIHUCH C
ONMCaHHEM TPOOJIEMBI, CAMOCTOSTEIBHO AHAIM3HPYIOT CHTYaLUIO, IUArHOCTUPYIOT MpobdiemMy u
IPEJCTABISAOT CBOM WIEM M PELIEHUs B JUCKYCCHUM C JApPYrMMHM oOydaemMblMu. B 3aBucuMoctu oT
XapakTepa OCBELICHMsI Marepuaja MCIONb3YIOTCS CUTYyalMM-WUIIOCTPAllMM, CUTYallUU-OLICHKU M
CUTYyalMU-YIIPAKHEHUS.



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

KoanuectBo CemecTpsl
Bua camocrosiTeibHOI padoThI 4acoB/ 32a4e€THBIX 2 1
eTUHUII

MOJITOTOBKA K MPAKTHYECKIM
3aHATUSIM. 15 8 7
pabota ¢ nHGOpPMAITMOHHBIMHU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMH 15 8 7

3aJIaHMs Ha TIOUCK ¥ 00paboTKy

uHpopMauu 15 8 7
HamucaHue peepaToB U

JIOKJIa 0B 15 9 6
paboTa ¢ TUTepaTypOi. 16 9 8

Bcero: 77 42 35
11.  OcHoBHasi H IONOJHHUTEIbHAS JIUTEPATYPA, HEOOXOAUMAS 1JIsl OCBOCHHS TUCIUIJIHHBI

a) OCHOBHas JUTepaTypa
1. Maremaruka: anre6pa 1 Ha4yajga MaTeMaTUYECKOTO aHaIN3a, FTeOMeTpus [ DNEeKTPOHHBIN pecypc] :
yuebnuk / M.W. bammmakos . - M. : Academia : U3nar. nentp "Axagemus", 2016.
2. boromonos, Hukonait BacunbeBuu. Anrebpa u Hauana aHanusa [ DIEeKTPOHHBIHN pecypc] : yuel.
noco6ue a1 CI1O / H.B. Boromosos. - M. : FOpaiir, 2018.
3. boromonos, Hukonait BacunbeBuu. ['eometpust [ DnekTpoHHBIN pecypce] : yued. mocodue st
CIIO / H.B. boromonos. - M. : FOpaiirt, 2018.
4. boromonoB, Hukomnait BacunseBud. Maremaruka. 3aauul ¢ pelieHUsAMH : B 2 4. [DIEKTPOHHBIH
pecype] : yue6. mocobue g CI1O. Y. 1/ H.B. Boromonos. - M. : FOpaiit, 2018
5. boromonos, Hukomnait BacunseBnu. Matemaruka. 3a1a4uu ¢ pemieHus MY : B 2 4. [ DIeKTPOHHBIN
pecype] : yue6. mocobue aisa CIIO. Y. 2 / H.B. Boromosnos. - M. : IOpaiit, 2018.
0) TOMOJHUTENIbHAS IUTepaTypa
1. baBpun, Ban MBanoBuu. MatemaTuka [ DneKTpoHHBIN pecypce] : yueO. u npaktukym st CI10O / UL
baspun. - M. : IOpaiir, 2019.

2. boromonos, Hukomnait BacwibeBnd. [IpakTraeckue 3aHATHS 110 MAaTEMaTHKE : B 2 4. [ DIIEKTPOHHBIH
pecypc] : yueb. mocobue ans CIIO. Y. 1/ H.B. boromornos. - M. : FOpaiit, 2018.

3. boromono, Hukomnait BacwibeBud. [IpakTrdeckue 3aHATHS 110 MAaTEMaTHKE : B 2 4. [ DJIEKTPOHHBIH
pecypc] : yueb. mocobue ans CIIO. Y. 2 / H.B. boromornos. - M. : FOpaiit, 2018.

4. I'puropsres, B.I1. MaremaTuka [OnexTpoHHbii pecypce] : yaeOnuk / B.IL. I'puropses, T.H. Cabyposa . -
M. : Academia : M3nar. uentp "Axanemus", 2016.

5. Maremaruka [nexkTpoHHBIN pecypc] : yueb. mocodue mist CIIO / mox pen. H.III. Kpemep . - M. :
IOpaiit, 2016.

6. [lIumrauer, Buktop CemenoBnd. Maremartuka [ DIeKTpOHHBIH pecypc] : yueo. u nmpakTukym st CI1O /
B.C. Iunaues . - M. : FOpaiir , 2016.



12.1Tepeuensb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHO# 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
00pa30BaTeJIbHOIO MpoIecca Mo JUCHUILINHE, BKIYas NnepevyeHb NPOrpaMMHOro odecriedeHust u
HH(OPMANIMOHHO-CIIPABOYHbIE CHCTEMBI

nH(pOpPMAIMOHHBIE TEXHOJIOTHU O00paboTKM rpadudeckoii wuHOpManuu; HHPOPMAIIMOHHBIE
TEXHOJIOTUU TIepeayd JaHHBIX WM PaCHpOCTpaHeHUs HHQPOpMaIwu, WHGOPMAIMOHHBIE TEXHOJOTHH
XpaHEHUsI JaHHBIX; WH(GOPMAIIMOHHBIE TEXHOJIOTUW HAKOIUICHUS JaHHbIX. CereBble (JIOKAJIbHBIC,
TEepPPUTOpUATbHbIE,  TPOBOAHbIC, OECHpPOBOAHBIE W  1p.) HUHPOPMALMOHHBIE  TEXHOJOTHH,
WH(POPMAIIMOHHBIC TEXHOJIOTUU TPYIIOBOW PalbOThI, TUIEPTEKCTOBbIC WH(GOPMAIIMOHHBIE TEXHOJIOTHH,
MYJIbTUMEINIHbIE WH(GOPMAIMOHHBIE TEXHOJIOTHH, OIEPAllMOHHBIE CHUCTeMBbl 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 3JeKTpoHHas oubimmoTeka http://elibrary.ru/.

oo wdE

14. MaTepuajJibHO-TeXHHYECKOe o0ecneueHue 001eo0pa3oBaTe/bHON AUCHUNIHHBI

OcBoenue mporpamMmsbl o01mIeoOpa3oBaTenbHOor auctuiinabl bJI.03 Maremaruka: anrebpa wu
Hayajla MaTeMaTH4YecKOro aHaiM3a, TeOMETPHs, IMpelnojiaraeT Hajaudue YydeOHOro KaOuHeTa
«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-
snuaeMuonornaeckuxnpasmwn 1 HopmMaTuBoB (CanlluH 2.4.2 No 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
oOyuaromuxcs. B kabuHere NOKHO OBITH MYJIbTHUMEAMHHOE OOOpYAOBaHHE, MOCPEACTBOM KOTOPOTO
YY4aCTHUKHM 00pa30oBaTEIbHOTO IpoIlecca MOTYT IPOCMATpUBaTh BHU3YaJbHYI0 HHPOpPMAIUIO IO
MaTeMaTHKe, CO3J1aBaTh MPE3CHTALlNU, BUACOMATepUAIbl, HHBIE IOKYMEHTHI.

B coctaB yuyeOHO-METOIMYECKOTO M MAaTE€pHaIbHO-TEXHUYECKOIO0 O00eCleyeHHs] MporpaMMbl
obmeoOpazoBarenpHol aucuuiinabl bJ1.02 «Marematuka: anrebpa W Havala MaTeMaTHYE€CKOTO
aHaJln3a, FeOMEeTPUs» BXOJAT:

* MHOTO()YHKITUOHATIbHBIA KOMIUIEKC MPEINo/1aBaTes;

* HarJIgJIHbIe MOCOOUS (KOMIUIEKThI Y4eOHBIX TaOJHI], MJIAKaTOB, IOPTPETOB BHLAAIOIINUXCS YUCHBIX-
MaTEMaTHKOB U Jp.);

* HH(pOPMaLIMOHHO-KOMMYHHUKAaTUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHHYECKOW JOKyMEHTAallud, B TOM UHCJIE IaclopTa Ha CpeacTBa OOydeHHs,
MHCTPYKIIMHU TI0 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€301MacHOCTH;

* OubnnoTeyHslil 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 JIsl 00yJaromuXcsl, IPUHTEP, CKaHEP, HOYTOYKH, MHTEPaKTUBHAsI JIOCKa;

* 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 GOH BXOIAT YUEOHUKH, y4eOHO-METOIUYECKHNE KOMIUJIEKTHI, 00eCIeunBalone
ocBoeHHE oOmeoOpazoBarenbHor gucnmmuinabl  BbJ[.03  «MaremaTtuka: anreOpa W Havaia
MaTEeMaTU4eCKOro aHaju3a, T€OMETPHUs», PEKOMEHIOBAHHBIC HJIM JOMYIICHHBIC Ul WCIIOIb30BAHUS B
poeCCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3alUAX, PEATH3YIOUIMX 00pa30BaTEIbHYIO MPOTrPaMMy
cpenHero obmero ooOpaszoBanuss B mpenenax ocBoenus OIl CIIO wa 06a3e OCHOBHOTO 0OIIEro
oOpa3oBaHus.

bubnuoTeuynslii OHA MOXKET OBITh [IONOJHEH SHIUKJIONCIUSIMHU, CIPABOYHUKAMH, HAYYHOM,
HAYYHO-TIONYJSIPHOW W JpPYrod JMTEpaTypod IO MaremMaThke. B mpoliecce OCBOCHHUS TPOTPaMMBI
obmeoOpazoBarensHoit  aucuumuasl  bJ[.03 «Martemaruka: anrebpa W Hayajla MaTeMaTHYECKOTO
aHaaM3a, TEOMETPHUsS» OOydYarolmrecs IODKHBI IMOJNYYUTh BO3MOXKHOCTH JOCTYIA K 3JICKTPOHHBIM
y4eOHBIM MarepuajaM [0 MaTeMaTHKe, WMCIOIIMMCS B CBOOOJHOM JOCTyrne B ceTu VIHTepHeT
(97IEKTPOHHBIM KHUTAM, TIPaKTUKyMaM, TecTaM, Mmarepuaiam EI'D u np.).



