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l. MACHOPT PABOYEM IPOT'PAMMBbBI YUEBHOM TUCIUTLIMHBI
OVY /.03 MatemaTuka

1.1. ObdaacTh npuMeHeHus nporpamMmmbl: Paboyas nporpamma paspaboTaHa Ha OCHOBE
«IIpumepHoOi porpaMmbl 00111€00pa30BaTENbHON yUeOHON AUCIUIUIMHBI « MaTeMaTuKa:
anredpa ¥ Hadaja MaTEMaTHYECKOro aHaiM3a; reoMeTpus» aBropa bammakosa M. U.,
pexomengoBaHHO PT'AY «DUPO» nna peanuzanuu OIIOII CIIO Ha 6a3e 0OCHOBHOTO
oOmrero o00pa3oBaHMsl € TOJy4YEHHUEM CpeaHero ooOmero o0pa3oBaHHs, C YYETOM
TEXHUYECKOTO " COLIMATBHO-YKOHOMUYECKOTO npodunen MOJIy4aeMOro
npodeCCUOHAILHOTO  00pa30oBaHus, B COOTBETCTBUM ¢ «PekoMeHAanusMu 1o
OpraHu3aldyd TMOJIy4eHUs CpelHero oOmiero oOpa3oBaHUs B TMpEIEIax OCBOCHHS
o0Opa3oBaTelIbHBIX NPOrpaMM CpeaHero mnpodeccuoHaabHOro oOpa3oBaHusi Ha 0ase
OCHOBHOTO o01iero oOpa3zoBanus ¢ ydeTrom I[IpumepHOil OCHOBHOM 00pa3oBaTeIbHOMN
OporpaMMbl CpefHero ooiiero oOpa3oBaHusA, OJOOPEHHOW pelieHueM (QenepaabHOro
y4e0HO-METOANYECKOTO 00bEeIMHEHNS 110 00111eMy 00pa30BaHUIO (IPOTOKOJ OT 28 HIOHS
2016 r. Ne 2/16-3).

1.2. Mecro pucuumiuabl B crpykrype OIIOIl: [lucuuniumHa Maremarnka
NPUHAJICKHUT K 00111€00pa30BaTeIbHOMY ITUKITY MPOTPaMMBbI TOJATOTOBKHU CIEIUATHCTOB
CpelHero 3BeHa Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C MOJYYEHHEM CPEIHEro
obmiero oOpazoBanusa 1o crenuaigbHocTsIM 08.02.11. VmpaBneHue, sKCIuTyaTanus u
oOcCiTy’)KMBaHME€ MHOTOKBapTUpPHOrO JjaoMma. Peanu3anus nporpamMmbl HampaBieHa Ha
dbopmupoBaHue 0OIIMX KOMIIETESHITHNA:

OK 1. ITonuMate CymIHOCTh M COIMAJBHYIO 3HAYMMOCTH CBOEW Oynyiiei mpodeccum,
MPOSABJIATH K HEW YCTONYHUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NI€ATE€IHLHOCTH, BHIOMPATh THUIIOBBIE METOMBI H
crocoOBbl BBITIOJHEHHSI MPOGECCHOHABHBIX 3aj7a4, OIEHUBaTh HMX 3(P(EKTUBHOCTh WU
Ka4ecTBO.

OK 3. IIpuHuMaTh pemieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUsIX U HECTH 3a
HHUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MOWCK W HCIOJB30BaHHE HWHGOpPMAIUM, HEOOXOIMMOM IS
3¢ ()EeKTUBHOTO BBIMOJHEHHUS NPOGECCUOHATBHBIX 3a/lad, NpodhecCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHA.

OK 5. MHcnonszoBaTh HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMM B
poecCHOHaNBHOM AESTEIBHOCTH.

OK 6. PabGorate B KOJJIEKTUBE U KoMmaHJe, 3(DPEeKTHBHO OOMIATHCA C KOJIJIETraMH,
PYKOBOJCTBOM, MTOTPEOUTEISIMHU.

OK 7. Bpatp Ha ce0st OTBETCTBEHHOCTb 3a pabOTy UJI€HOB KOMaH bl (IOJTYMHEHHBIX), 32
pe3yIbTaT BBIIOIHEHUS 3aJaHUN.



OK 8. CamocTosATensHO ONpENeNsaTh 3aJadyd Npo(eCcCHOHATBHOTO W JUYHOCTHOTO
pa3BUTHs, 3aHUMATbCS CaMOOOpPAa30BAHMEM, OCO3HAHHO IUIAHUPOBATH IOBBILIEHUE
KBJIH(PUKALIUH.

OK 9. OpueHTupoBaThCs B YCIOBUSX YACTONW CMEHBI TEXHOJIOTUN B MpohecCHOHATBHOM
NEATEIbHOCTH.

OK 10. ObecneunBaTh O€30MacHble YCJIOBHS TpyAa B HIpodeccHoHaIbHON
NS TENbHOCTH

1.3 . Hean n 3axaun 001meo0pa3oBaTeIbHON y4eOHO! JUCHUIIMHBI — TPpeOoBaHUs
K pe3yJbTaTaM OCBOEHUsI IUCUUIJINHBI: Pabodas mporpamMma mo MaTeMaTHKe
OPHEHTHPOBAHA HA JIOCTHIKECHUE CIEAYIOMIMNX LIEIeH

o obecnieueHue  CHOPMUPOBAHHOCTH  MPEACTABICHUH O  COIMAIBHBIX,
KyJIbTYPHBIX UCTOPUUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMAaTHKH;

o obOecrnieueHrne CHOPMUPOBAHHOCTH JIOTHYECKOTO, alNTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIJICHUS;

o oOecrieueHue chOPMUPOBAHHOCTH YMEHHUM TIPUMEHSTH ITOTYYECHHBIC 3HAHHMSI
NIPH PEIICHUH Pa3JIMYHBIX 33]1a4;

o obecniedyeHne chOPMHUPOBAHHOCTH TIPEICTABICHU O MaTeMaTHKE KaK 9acTH
OOIIIEUeIOBEYECKOW  KYIbTYphl, VHHBEPCATBbHOM  S3BIKC HAYKH, ITO3BOJISIOIIEM
OIMCHIBATh U U3YYaTh PEabHBIC MPOIIECCHI U SBICHHUS.

3ajgaum:

® CHCTEMAaTH3MPOBATh CBEJCHHS O YUCIIaX,; U3YYHTh HOBBIC W paHEE W3yYCHHBIC
olepalviii HaJl  YHCJIaMH,

® CHCTEMAaTH3HPOBATh W PACHIMPUTH CBEICHUS O (YHKIIHSIX, COBEPIICHCTBOBATH
rpadUyecKue yMEHHUsS; IMO3HAKOMHUTHCS C OCHOBHBIMH HJACSIMH UM METOAAMH
MaTeMaTUYeCKOTO aHajan3a B OOBEME, MO3BOJISIONIEM HCCIEA0BATh DJIEMEHTApHBIC
(GYHKIIMU U pemaTh MPOCTEHUINE TeoMeTprudecKre, (GU3NIEeCKUue U Apyrue MpUKIagHbie
3a/1auu;

e chopMupoBaTh TEXHUKY alreOpandecKux MpeoOpa3oBaHUN sl pEHICHUS
ypaBHEHUI, HEPABEHCTB M CHUCTEM; CIIOCOOHOCTHh CTPOUTH M HCCIEAOBATH MPOCTEUIITNE
MaTeMaTUYeCKue MOJICIN TPH PEIICHWHM NPUKIAAHBIX 3aaad, 3a7ad W3 CMEXHBIX WU
CHEIUATBHBIX TUCIUTLINH;

e c(hopMuUpOBaTHh HATJIAHBIC MPEJCTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax U
M3y4eHHE HMX CBOWCTB, CMOCO0AaX TEOMETPUYECKUX HM3MEPEHUH, KOOPAWHATHOTO U
BEKTOPHOTO METOJIOB JJIS PEIICHUS MAaTEMATUICCKUX U MPUKIATHBIX 3a]1a4;

e chopmMupoBaTh KOMOWHATOPHBIE YMEHHS, MPEACTABICHUS O BEPOSTHOCTHBIX
3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUPA.



OCHOBY MpOrpaMMBl COCTAaBIISE€T COJEp)KAaHUE, COTJIACOBAaHHOE C TPeOOBAaHUSIMU
dbenepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHOrO CTaHAapTa CpeaHero (IOJIHOIO)
oOwero oopazoBanusi 0a30BOro ypoBHS.

B nporpamme yueOHBII MaTepuan npeAcTaBieH B (opMe uepeayroierocs
pPa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIIbHBIX JTUHUM

e ajreOpanyeckasl JUHUS, BKIIOYAOIIas CHCTEMAaTH3alMI0 CBEACHUHN O uuciax;
M3YUYEHHUE HOBBIX U 000OIIEHHE paHee M3YYCHHBIX Omnepanuil (BO3BEICHHE B CTEIICHB,
W3BJICUCHUE KOPHS, JiorapuMHUpPOBaHHUE, CHHYC, KOCHUHYC, TAaHT€HC, KOTAaHT€HC H
oOpaTHble K HHM), HM3Y4YCHHUE HOBBIX BHUIOB UMHCIOBBIX BBIPOKEHUN U GOPMYI;
COBEPIICHCTBOBAHME TMPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON  KYJIBTYPBHI,
paclIMpeHre W COBEPIIEHCTBOBAHUE airedpandyeckoro amnmnapara, cOpMHUpPOBAHHOTO B
OCHOBHOM IIKOJE, U €ro MPUMEHEHHE K PEIICHUI0 MAaTeMaTUYECKUX U MPUKIATHBIX
3azay;

® TEOpPETUKO-(QDYHKIIMOHATbHAS JIMHUS, BKJIIOYAIONIas CUCTEMAaTHU3alldi0 |
pacuiupeHue CBeJICHHM O QYHKIHSIX, COBEPIICHCTBOBaHWE TpapUUYECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMHU HJICSIMH M METOJIaMH MaTEeMaTHYECKOr0 aHalin3a B o0beMe,
MO3BOJISIIOIIEM  UCCJEJOBAaTh JJIEMEHTapHble (GYHKIMM ¢ pelarh MNPOCTEHIne
reoMeTpudeckue, (GU3MYECKHEe W JAPYrue NPUKIAAHBIC 3a/Ja4d; JUHUS YpPaBHCHHH WU
HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUHM M HCCIEAOBAHMHM MaTEMAaTHUYECKUX MOJEIEH,
nepeceKaromasca ¢ aiaredpandyeckol M TEOPEeTUKO-(PYHKIMOHAIBHOW JMHUSAMHU U
BKJIIOUAIOIIass  pa3BUTHE U COBEPIICHCTBOBAHME  TEXHUKU  ajreOpamvecKux
npeoOpa3oBaHuil ISl pellieHUs] YpaBHEHUM, HEPABEHCTB U CUCTEM; (POPMUPOBAHHE CIIO-
COOHOCTH CTPOUTH M UCCIEAOBATH MPOCTEHIINE MATEMATUIECKUE MOJICTH MIPU PEIICHUH
NPUKJIAIHBIX 337124, 33/1a4 U3 CMEKHBIX U CIEIUATbHBIX JUCIUILINH;

® TCOMETpUYECKash JIMHMS, BKIIOYAIONIAsl HAIJSIAHBIE TPEJCTaBICHHUS O
NPOCTPAHCTBEHHBIX (UTypax M HM3yYEHHUE HX CBOWMCTB, (POPMUPOBAHHE U pPa3BUTHE
POCTPAHCTBEHHO- TO BOOOpAXEHUS, PA3BUTHE CIIOCOOOB T€OMETPUYECKUX M3MEPEHUH,
KOOPAMHATHOTO U BEKTOPHOTO METOJOB [IJIsl PEUICHUS MAaTEMAaTUYECKUX M MPUKIATHBIX
3a;ay;

® CTOXAaCTUYeCKasl JIMHMS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHIA,
MPEJCTABIECHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIErO
MHpA.

Coaepxanue MporpaMmbl CTPYKTYpPUPOBAHO Ha OCHOBE KOMIETEHTHOI'O MOAXOAA.
PasButne  comepkaTenbHBIX ~ JUHUH  CIOCOOCTBYET  COBEPIICHCTBOBAHHIO
WHTEJUIEKTYaJbHBIX W PEUEBBIX YMEHUN MyTeM OOOTrallleHHsi MaTeMaTHYECKOro
S3bIKa, Pa3BUTHUSI JIOTUYECKOTO MBIIIJIECHUS, (DOPMUPYET HABBIKA CAMOCTOSITEIbHOMN
y4eOHOM IeSITENBHOCTH, CaMOOOpa30BaHUsl U caMopeanu3aluy JUYHOCTH.



[Iporpammoii npegycMoTpeHa MNOArOTOBKAa OOYy4aroUIMXCs K 3K3aMEHY MO Marepuaiam
EID.

OcBoeHue cosiepxkaHus yueOHON JUCHUILTUHBI MaTemMaTika 00ecreunBaeT JOCTHKEHUE
CTYJ€HTaMU CJIEAYIOIIUX Pe3yIbTaTOB:

¢ JUIHOCTHBIX:

— ¢(OpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CpPEACTBE MOAECIUPOBAHUS ABICHUM U TPOLIECCOB, UAECAX U METOIaX MATEMATUKH;

— TIIOHMMAaHHuC 3HAYMMOCTH MATCMATUKH JId HAYYHO-TCXHHUYCCKOro IIporpecca,
C(I)OpMI/IpOBaHHOCT]':: OTHOIICHHUA K MATCMATHKEC KaK K 4YaCTHu 061.L[€‘I€J'IOB€‘I€CKOI>1
KyJbTYpPbl YCpPC3 3HAKOMCTBO C HCTOpHeﬁ pasBuUTUA MATCMATHKU, 3BOJIIOHHGI>'I
MAaTEMaTH4YCCKUX PII[GfI;

—  pa3BUTHE  JIOTHYECKOTO  MBINUICHHS, MPOCTPAHCTBEHHOTO  BOOOpaXKECHWS,
ANTOPUTMHUYECKOW KYJIBTYPhl, KPUTHYHOCTH MBIIUICHHS HAa YPOBHE, HCOOXOJIUMOM JIJIs
Oymymiel TpodecCHOHATBHON JEATENBHOCTH, IS TPOMOJDKEHHS 00pa3oBaHUS U
caM0o00pa3oBaHus;

— OBJaJCHUE MaTEeMaTUYECKUMHU 3HAHHSAMU M YMEHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOM JKU3HM, NJII OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCHUIUIMH U
JTUCIUIUIMH MPO(ECCUOHANBHOTO IUKJIA, JJIS MOJy4YeHUs: oOpa3oBaHUs B OOJACTIX, HE
TpeOyIouX YriiyOJIeHHONH MaTeMaTHYECKOM MOATOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSKEHUU BCEW >KM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOMN e TeIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM W OTBETCTBEHHOM
NEeATEbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yUeOHO-HCCIeIOBATENBCKOM, MTPOSKTHON U
OPYTUX BUAAX AEATEIbHOCTH,

— OTHOIICHHE K HpO(I)eCCI/IOHaJIBHOI\/'I ACATCIbHOCT KaK BO3MOXHOCTH Y4YaCTHUA B
PCHICHHUHN JIMYHBIX, 06HICCTBGHHI)IX, rocyagapCTBCHHbIX, O6H.I€H3HHOH3J'H)HI)IX npoﬁneM;

- TPOSIBICHHE TOJIPAHTHOIO CO3HAHUS M TIOBEJICHHUS B TMOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JHAJIOT C JAPYTUMH JIIOJIbMHU, JTOCTUTaTh B HEM
B3aMMOTIOHMMAHHWs, HAaXOAUTh OOIIHME IEIM W COTPYAHUYATh IJIS HX JOCTHKECHHS,
CIIOCOOHOCTh MPOTHBOCTOATH HICOJOTHH SKCTPEMHU3Ma, HAllMOHAIM3Ma, KceHohoOuw,
JTUCKPUMMHAIIUM TI0 COIUAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAITMOHAJIBHBIM ITPU3HAKAM
Y IPyTUM HETaTUBHBIM COIIMAJIbHBIM SIBIICHUSM.



° MeTallpeAMETHbIX:

— YMEHHE CaMOCTOSITENIbHO ONPENENATh LEIU AEATEIbHOCTH M COCTaBIATH IUIAHBI
NEeSATENbHOCTH; CaMOCTOSTENBHO OCYIIECTBISTh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
NEeSATENbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JIsl IOCTHXKEHHSI TOCTABICHHBIX
Heinel W peanuzalMM IUTAHOB JAESTEIbHOCTH; BBIOMpATh YCIEIIHbIE CTpaTerud B
Pa3TUYHbBIX CUTYaLUAX;

— yMEHHUE NPOJYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B IMPOIECCE COBMECTHOU
NEATeNIbHOCTH, YYWUTHIBATh TMO3UIMU APYTUX YYACTHUKOB ACSATEIBLHOCTH, d(P(HEKTUBHO
paspemiatb KOHPIUKTHI;

— BJIaACHHUC HaABbIKaMH HOSHaBaTGHBHOﬁ, yqe6HO-HCCHeﬂOBaT€HBCKOﬁ u HpOCKTHOﬁ
ACATCIIBHOCTHU, HABBIKAMU PA3PCIICHUSA HpO6JICM; CIIOCOOHOCTbP M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOUCKY MCTOHAOB PCHICHUA TIPAKTHYCCKUX 3a/1a4, IMPUMCHCHUIO
Pa3JIMYHBIX MCTOAOB IMO3HAHUA,

— TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSTEJILHOU I/IH(bOpMaIII/IOHHO-HOBHaBaTCHBHOfI
ACATCIIBHOCTH, BKJIOYaA YMCHHC OpPUCHTHUPOBATBCA B PA3JIMYHBIX HMCTOYHHUKAX
I/IH(l)OpMaIII/II/I, KPUTHYCCKHU OLICHUBATDHb )51 HHTCPIIPETUPOBATH I/IH(i)OpMaIII/IIO,
IMOJIy4acMYIO U3 pa3JIMIHbIX HCTOYHUKOB,

— BJIAACHHC A3BIKOBBIMU CPCACTBAMH:. YMCHHC SICHO, JIOTUMYHO WU TOYHO H3JIaraTb CBOIO
TOYKY 3PCHUA, UCIIOJIB30BATh aICKBATHLIC A3BIKOBBIC CPCACTBA,

— BJQJICHHME HaBBIKAMH I[103HABATEIbHONW pPEQIIEKCUU KaK OCO3HAHHS COBEpIIAeMBbIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TI03HABATEIbHBIX 3a7a4 U CPEACTB ISl UX JOCTUKECHUS;

— IIEJICYCTPEMJIEHHOCTh B TIOMCKaX W MPUHATUU pEUICHUH, COO0pa3uTeIbHOCTh U
UHTYULINS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPEACTaBIICHUN; CIIOCOOHOCTH
BOCIPUHUMATh KPacOTy U TAPMOHUIO MHUPA;

* IIpeIMETHBIX.

— c(hopMUPOBAHHOCTD MPEACTABICHUN O MaTEMAaTHUKE KaK YaCTH MUPOBOHN KYJIbTYPHI U
MecTe MaTEMATHUKHU B COBPEMEHHOW LIMBUIIM3AIMH, CIIOCO0AX ONMUCAHUS SIBIICHUM
pEalbHOr0 MHUPA HA MATEMATHYECKOM SI3BIKE;

— c(OpMHPOBAHHOCTH MPEJCTABICHUI O MAaTEeMaTUYECKUX MOHATUAX KaK Ba)KHEUIIMX
MAaTEMAaTHYECKUX MOJIEIISIX, MO3BOJIAIOIINX ONKWCHIBATH U M3Yy4YaTh Pa3HbIE MPOLECCHl U
SBJICHUS; IOHUMAHUE BO3MOYKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS MAaTeMaTUUYECKHUX
TEOpUH;



— BJIAJICHHUC MCTOAAMH N0KA3aTCJIbCTB U aJITOPUTMOB PCIICHUA, YMCHHUC UX ITPUMCHATD,
IMPOBOJUTL N0KA3aTCIbHBIC PACCYKACHUA B XOJAC PCHICHMA 3a/1a4,

— BJAJCHHE CTAaHJAPTHBIMH NMPUEMAMHU PEIICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
MOKA3aTEeNbHbBIX, CTENECHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM K HEPABEHCTB, HX
CUCTEM;

— c(OpMUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX MOHSATHUAX MATEMaTHYECKOIO

aHaJgu3a M MX CBOMCTBAxX, BIaJICHUE YMEHHUEM XapaKTepH30BaTh MOBeAcHUE (YHKIUM,
HCTIOJIb30BAHME  TIOJIYYCHHBIX 3HAHUM JUIS ONMCAaHUA W aHaau3a pPeEajbHbIX
3aBUCHUMOCTEH;

— BJIaJICHUE OCHOBHBIMH MOHATHUIMU O IJIOCKUX U MTPOCTPAHCTBEHHBIX FEOMETPUUYECKHUX
¢urypax, HMX OCHOBHBIX CBOHCTBax; C(QOPMHUPOBAHHOCTb YMEHHUS paclo3HABATh
reoMeTpuueckue (GUrypbl Ha 4eprexax, MOJAENISIX M B peaJbHOM MHpE; MPUMEHEHHE
U3YYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u Gpopmyi st pemeHus TeOMETPUIECKUX
3a/1a4 U 3a7a4 C MPAKTUYECKUM COJIEPKAHUEM;

- C(i)OpMI/IpOBaHHOCTB HpC}lCTaBHGHHﬁ 0 TImpomecCax Hu ABJICHHAX, HMCIOIIUX
BGpOHTHOCTHLIfI XapaKTep, CTATHUCTUYCCKUX 3aKOHOMCPHOCTAX B pPCAJIbHOM MHPC,
OCHOBHBIX ITOHATHAX Z—)JIGMCHT&pHOfI TCOpUHN BCpOSITHOCTGﬁ; YMGHI/Iﬁ HaXoguTh H
OOCHUBATHL BCPOATHOCTH HACTYILIICHUA cOOBITHH B HpOCTCﬁHIHX MPAaKTHYCCKUX
CUTyalludX U OCHOBHBIC XdpPaKTCPHUCTHUKHU CﬂyqaﬁHBIX BCIIMYHMH,

— BJIIAACHHUC HaBBIKAMU HCIIOJB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX IIpOrpaMM IIpH
PCUICHUHA 3a1a4.

1.4 IlpodnabHas cocTaBiasomasi (HAMPAaBJIEHHOCTH) 0011e00pa30oBaTeIbHOM
AUCHUNIMHBI MaTemaTnka
[Mpodumuzanus aucrurumasl MaTteMaTuka OTpa)kaeTcsi Ha BHIOOPE MPHUOPUTETOB B

OpraHM3aluyd  y4eOHOW  JEATETbHOCTH  OOy4alomMXCcsi W MPEUMYIICCTBCHHO
OPUCHTHPOBAaHA HA AJTOPUTMHUYECKUN CTWJIb PA3BHUTHS MMO3HABATEIHHON JEATCIHHOCTH.
[Ipy w3ydYeHWM AWCHMIUIMHBI BHUMAaHHE OOydalomuxcs Oyner oOpameHo Ha eé
MPUKJIAHON XapakTep, Ha TO, TJ€ W KOTJa M3y4yaeMble TEOPETHUYECKUE TMOJIOKECHHUS U
MPAKTUYECKHE HAaBBIKM MOTYT OBITh HCIOJB30BaHBI B OyAyIledl MpaKkTUYeCKOH
nesitenbHOCTUH. [loaToMy mporpamma Kypca MaTeMaTHKH, BKJIOYas Oa3UCHBIN
KOMITOHEHT CPEJIHETO MaTeMaTHYeCKOro OoOpa3oBaHHWs, OTPaKaeT COOTBETCTBYIOIIWE
npodeccruonanbHble MOTPEOHOCTH PabOYHMX CIENHUATLHOCTEH:

e [l CHEUUAJBHOCTH  «YIpaBl€HHE, OKCIUlyaTalus M  OOCIyXKHUBaHUE
MHOTOKBApTHPHOTO JIOMa» HEOOXOAMMBI 3HAHUS M HaBBIKH CUETHOTO XapaKTepa, yMEHUS
BBITIOJIHATh JEUCTBUSl C YUCIAMU PA3HOTO 3HAKa, ONEPUPOBATh OOBIKHOBEHHBIMU U
JNECATUYHBIMU JpOOSIMU, TPOLICHTAMU, HABBIKM YBEPEHHOTO BIIAJICHUSI KaJTbKYJIATOPOM;

e pu a”anu3e paboOTbl 00OpPYAOBaHUS M OMNpPEACICHUU BBIXOJAA IMapaMETPOB

N3 IITATHBIX PCKHNMOB dKTHBHO HMCIIOJIB3YIOTCA OTHOLICHHUSA BCINYHH, HpOHOpHHﬁ,
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npsiMasi © oOpaTHasi MPOMOPLUOHATbHAS 3aBUCHUMOCTH, CTEIEHH 4YHUCJa, PEHIaloTCs
ypaBHEHUS;

e 7151 OyAyIIMX TEXHUKOB MPU MPOCKTUPOBAHUU TEXHOJOTMYECKUX MPOIECCOB U
uHTepdeiicoB K HUM NPO(PECCHOHATHLHO 3HAYMMBIMU SIBJISIOTCS BIIaJICHUE TMOHSTHEM
(YHKIIMOHAJIBHOW 3aBUCUMOCTH, YMEHUE HAXOJUTh 00JacTh omnpejeiacHus (QyHKIUU U
o0nacTh 3HauYeHW (YHKUMUM, 3HAHUE CBOMCTB »3JIEMEHTapHbIX (YHKLUHUM, yMeEHHE
CTPOUTH U YUTATh rpa@uKu HYyHKIIHIH;

® U3yYCHUE TEXHUYECKON JIOKYMEHTAIluU, YEPTEeXKEH, MPUHIUIOB pPadOThI
TUTIOBBIX 3JIEKTPOHHBIX YCTPONCTB — HABBIKH, HEOOXOAMMBIE TEXHHKY, MPEACTOAIIAS
pabota Tpebyer Xopomio CcHOPMYIMPOBAHHBIX TNPEACTABICHUNA O B3aUMHOM
PACIIONIOKEHUH TIPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE; (hopMax, pasMepax OCHOBHBIX
buryp M uUX coYeTaHUW; YMEHHI pacro3HaBaTh, BHJIETh Ha 4YEpPTEKaX U  CXeMax
OCHOBHBIE T€OMETPUUECKHE TeJla, HX COYETAaHUs, CEYEHUS] TE€OMETPUYECKUX Tell
IJIOCKOCTSIMU, MOATOMY HEOOXOJMMO 3aKpENUTh 3HAHHUE OMNPENENICHUN MapajieabHbIX,
MEePECEKAIOIIMXCA U TEPICHANKYISIPHBIX MPSMbIX UB MPOCTPAHCTBE; MAPAIIICIBHOCTH U
NEPHEHIUKYISIPHOCTH TIPSMOU U TJIOCKOCTH;

® Ha TIPaKTUKE OOydYarolHecss BCTPEYAIOTCA C 3ajJadyaMd Ha HaXO0XICHUE
IUIOMIA/IC TIOBEPXHOCTH, YMEHUE BBIUYMUCIATH IUIOMIAJb OOKOBOM U  TIOJHOU
MOBEPXHOCTEH T€OMETPUYECKUX Tesl, 00BEMbI IPU3MbI, TUPAMHUIBI, IUINHAPA, KOHYCA,
YCEUEHHOTO KOHYCa;

® JIJIs1 OCMBICIIEHHOT'O UCIOJIb30BAaHUSI 3HAHUHM B KypCE€ METPOJIOTUSI U TEXHUYECKUE
U3MEpEHUsl, HYXXHO B Kypc€ MaTeMaTHKH peliarh 3aJayd Cc MpodeccHoHaIbHBIM
COJIEp/KaHHUEM.

[Iporpamma npegycMaTpuBaeT OCYIIECTBIEHUE PETMOHAIBHOIO KOMIIOHEHTA:
U3ydeHre crnenu@uKd pacy€ToB PACXOAYEMBIX MaTepUaloB TP COCTABICHUU
ne(EeKTHBIX BEAOMOCTEH W TPUMEHCHHE 3HAHMH HEOOXOIUMBIX IS 00eCTICUCHHS
KOHKYPEHTOCIIOCOOHOCTH BBITYCKHUKA HA PBIHKE TPY/A.

[IporpaMmma mnpegycMaTpUBaeT IIMPOKOE HCIOJIB30BAHUE MEKIPEIMETHBIX
CBSI3€M: C TEXHUUYECKUM YEPUYEHUEM, DJIEKTPOTEXHUKOU, METPOJOTMEN U TEXHUYECKUMHU
M3MEPEeHUSIMH, aBTOMATHU3AIUEN TTPOU3BOICTBA, (PUBUKOM.

1.5 Kosin4ecTBO 4aCOB HA OCBOEHME MPOrPaMMbl Y4eOHOM JUCHUILIUHbI
MaremaTuka

MaxkcumainpHas Oos3arenpHas | CaMOoCTOATE b
Bcero gyacos B

I'pynmer | yueOHas ayIATOpHas |Has paboTa
y4eOHOM TOIy

Harpyska Harpyska YYaIuXcs

~ | Kypc

YM/I-1 351 234 234 117
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2.CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI OY/.03 MaremaTuka

2.1 O0bem 001me00pazoBaTeJIbHON Y4eOHOUH JUCHUIIIMHBI U BU/bI Y4eOHOH padoThI

Bua yueOHoM padoThI

Oo0BeM yacoB

MaxkcumasibHas y4eOHasi Harpy3Ka (Bcero): 351
Oobs3aTesibHAs Ay IMTOPHAS yueOHAasi HATPYy3Ka (Bcero) 234
B TOM YHCIJIE:

nabopaTopHbIe pabOTHI -
MIPaKTUYECKUE 3aHATUS -
KOHTPOJIbHbIE pabOThI -
CamocTosiTeibHAsI padoTa o0y4aromerocs (Bcero) 117
caMOCTOsITeNIbHAs (BHEAyTUTOpHAsI) paboTa: 117
1. CocraBieHue KOMIBIOTEPHON Mpe3eHTauuu Ha Temy «Pa3Burtue 2
TOHATHS O YHCIIC»

2. Munn npoekT «KOMIUIEKCHBIE YUCTIa U UX POJIb B MATEMaTHKE» 2
3. Pemenue 3a1a4 Ha POIIEHTHI

4. CocraBnenne Ttabmuupl 1o Teme: «lIpsimas wu  oOpaTHas 1
MPOMOPIIMOHABHOCTE. KBaipaTiuHas U KyOndeckasi (yHKITHIDY

5. Munn npoext «Jlorapudmbl BOKPYT Hac)» 2
6. Pemenue 3amau Ha OCHOBHBIC CBOWCTBa JjorapupmMoB. Pemienue
Jorapu(PMUIECKUX YpaBHEHUN U HEPABEHCTB. 6
7. Pemienne 3anau «I'eoMerpudeckre (pUrypsl Ha TIOCKOCTH» 6
8. Cocrasienne tabiaunsl «CocraBiaenne Ta0aunel o teMe «B3anmMaoe

pacroyio’keHue NPSAMBIX U MIIOCKOCTEW B TPOCTPAHCTBE» 2
9. CocraBnenne Tabmuibl «COCTaBICHHE TAOJHIBI C MPAKTUYECCKHUMHU 2
JNEUCTBUSIMU TEXHOJIOTa»

10. Pemenue 3anay. «IIpsimbie ¥ IIIOCKOCTH B MPOCTPAHCTBE 2
11. CocraBiieHME KOMIBIOTEPHOM NPE3CHTAlMM Ha TeMYy «DJIEMEHTBI
KOMOMHATOPUKI 4
12. Meron muHu-TIpoeKTOB. COCTaBIE€HNE KOMITBIOTEPHOW MPE3CHTAIUU 6
Ha TeMy «BekTop B MaTemMaTHKe U (pU3UKEe»

13. 3anonnenue Taduibl «KoopauHATBI 1 BEKTOPHI» 3
14. Pemenue 3ama4 1o Teme «BeKTOpBI B TPOCTPAHCTBE» 2
15.Pemenue 3a1ay 110 TEME «Bpraucienune 3HAYECHUH 3
TPUTOHOMETPUYECKHUX (HYHKITHID) 2
16. Pemenue 3aga4u o teme «PopMyabl TPUTOHOMETPUID 6
17. Meton MuHu-TIpoekTOB. COoCTaBlIeHHE KOMITBIOTEPHOM MpPEe3eHTAIIuN 8
Ha TeMmy «OmpeneneHue paccTOSHUS JO HEJOCTYINHOW TOYKH.

Omnpenenenre BEICOTHI HEJOCTYITHOTO MPEIMETay

18. Pemmenne mpuMepoB «3aaui Ha HaXOXKJCHHE 00JIaCTH ONpeaeTCHHS 3
Y MHO>KECTBa 3HAYCHHUU (DYHKITUNY

19. Pemenune npumepoB «/ccienoBanue GyHKITN 4
20. Pemenne npumepoB «CBoiicTBa HyHKIUN 2
21. CocraBieHne KOMIBIOTEPHON Tpe3eHTanuu Ha Temy «l'eomerpus B 6
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apxurektype Huxxnero Hosropona»

22. CocraBjeHHE KOMIBIOTEPHON NIpe3eHTauuu Ha TeMy «DPopMyiibl
OOKOBOM U MOJIHOW OBEPXHOCTEH TN BpaICHHSD)

23. Pemenue 3anau «IIpaBuna u popmynsl nuddepeHnpoBaHmsD

24. Pemenue 3anau «lIpruMeHeHne npon3BoaHON»

25. Pemenue 3a7a4 Ha HaXOXKJICHUE TIEPBOOOpa3HON

26. CocraBiieHre MUHU ITpoekTa «MHTerpai u ero npuMeHeHue B )KU3HU
YeJI0BEKa»

27. Pemenue 3anau «llnomanp KpuBOJIMHENHON Tpanenum»

28. CocraBnenne MHHHU TpoekTa «Teopus BepOSATHOCTH B HApPOIHBIX
Urpax»

29. Pemienue ypaBHEeHUI

30. Penienne HepaBeHCTB

A DN OO

[o2 3 \)

IIpomexyTouHas arrecTanus B popme rK3amena

12



2.2. TemaTudeckunii mjiad odopazopareabHoil nucuunanubl OY .03 Matematuka

Koap1 06mmx HaumenoBanme pazaenoB y4eOHOM T CHMIIIMHBI Bcero yacoB | O0bém BpeMeHH, OTBEeAEHHBIN HA 0CBOEHHE IIpakTHKa
(mpodeccnonann MEKAMCIUIIMHAPHOTO Kypca
HBIX (makc. Yuebnas
i HazpysKa

KOMITETEHITHH Py3Ka) O6si3arennHas aynuTopHasi | Camocrosites|  YdeOHast Ipoussoa-

y4yeOHasi HATPY3Ka bHasi paboTa CTBeHHasl

o0y4aromerocs o0y4aromiero
csl
Bcero yacos B T. 4.
NPaKTHYeCKHU
e padoThbI
1 2 3 4 5 6 8

MakcuMaibHOEe KOJIHMYeCTBO YacoB HA 06pa3OBaTeanym AUCHMIIJIMHY 351 yaca

(aynutopubie — 234 yaca, camocTosiTelbHble — 117 yaca)

OK1-0OK10 1.BBenenue 2 2 - -

OK1-OK10 2. PazBuTHE NOHATHS 0 YHCIIE 15 10 - 5 -
OK1-OK10 3. KopHu, crenenu, Jiorapupmol 42 28 - 14 -
OK1-OK10 4. [IpsiMble M IJIOCKOCTH B IPOCTPAHCTBE 30 20 - 10

OK1-OK10 5.KomOuHaTOpHKa 18 12 - 6 -
OK1-OK10 6.KoopauHaTsl 1 BEKTOPBI 24 16 - 8 -
OK1-OK10 7.0CHOBBI TPUTOHOMETPHH 47 31 - 16 -
OK1-OK10 8.®ynkuun u rpapuxku 27 18 - 9 -




OK1-OK10 9.MHOrorpaHHUKH M KPYyIJible Teja 39 26 13

OK1-OK10 10.Hayana MaTeMaTH4eCKOI0 aHAIN3a 36 24 12

OK1-OK10 11.MHTerpan u ero npuMeHeHue 23 15 8

OK1-OK10 12.91emMeHTBI Teopun BePOSATHOCTEI U 18 12 6
MAaTeMaTHY€eCKO#l CTATHCTHKHU

OK1-OK10 13.YpaBHenusi u HepaBeHCTBA 30 20 10

Bcero:

351

234

117

14




2.3. TemaTnueckuii njian u cogep:kanue yuyeoOnoi gucuumiauabl OY/1.03 Marematuka

HaumenoBanue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOT0 MaTepuana, JJabopaTopHbie padoThl, MPaKTHYeCKHe 3aHATHS,
caMocTosITeJbHAs padoTa 00y4aromuxcs

O0BLeM yacoB

YpoBenb
OCBOEHUS

Tema 1

Beenenue
Ponp MaremaTuku B HayKe€, TCXHHUKEC, OSKOHOMUKCE, I/IH(bOpMaHI/IOHHLIX TCXHOJIOTUAX U HpaKTH‘{CCKOﬁ
nesitenbHocTH. [locTaHoBKa 1eneit u 3a1a4 npu ocBoeHuu cneruaibaocteit CI10

N |w

XapakTepucTHKa OCHOBHBIX BHAOB J1eSITEJIbHOCTH CTY/1IeHTOB: O3HAKOMIIEHHE C POJIBI0 MaTEMaTHKH B HayKe, TEXHUKE,
9KOHOMUKE, MH()OPMALIMOHHBIX TEXHOJIOTHSIX M IPAKTHYECKOU JesiTenbHocTH .O3HaKOMIICHUE C LIENSIMU U 3a/lauaMu
u3y4yeHust MaTeMaTuku rpu ocBoeHuu mnpodeccuii CI1O n cnenmansaocreit CI10

Tema 2

10

Pa3Butne noHATHA O
qucJjae

HeJIBIe " palMoOHaJIbHBIC YHCJIA.

HelicTBuTENbHBIE UKCIIa

[TpubnmxeHHbIe BEIYUCIEHUS.

KommekcHble uncha.

3a7auu Ha MPOIIEHTHI

IIpakTHyeckne 3aHATHA ApudMETHUECKHE JCHCTBUA HAJA YHUCIAMHU, HAXOXKJICHHE MPUOIMKEHHBIX
3HAYCHHWI BEIMYMH W TIOTPEITHOCTEH BBIYMCICHHUM (20COJIFOTHOM M OTHOCHUTEIBHOMN), CPAaBHEHHE YHC-
JIOBBIX BeIpakeHUH. [IpuOnmrkeHHble BEIYUCICHHSI U PEIlICHUs] TPUKIIAHBIX 3a/1a4.

NNNDDNDN

XapakTepHCTHKA OCHOBHBIX BHAOB /IeATEJIbHOCTH CTYIeHTOB: BrinonHenne apupmMeTnieckux AeHCTBUI Hall YUCIIaMHU,
couerasi yCTHBIE U MICbMEHHBIE TpUeMbl. Haxoxaenne mpuOImKeHHbIX 3HAYSHNH BETMYKH U TTOTPELIHOCTEH

BBIYHCIICHUH (a0COJIIOTHON M OTHOCHUTEINILHOM); CpaBHEHHE YMCIIOBBIX BhIpakeHni. Haxoxkaenue ook B
mpeoOpa30oBaHUIX U BRIYUCICHUSX (OTHOCUTCS KO BCEM IYHKTaM MPOTrPaMMBbl)

BHeayauTopHas (caMocTosITeIbHAsT) paboTa 00yJaloIIuXCsi:

CocraBicHue KOMHLIOTCpHOfI MMPE3CHTAMN HA TEMY «Pa3BuTHE TOHSATHS O YHCIICH

Muun ITPOCKT «KoMmIeKkcHbIe Ynclia U UX POJIb B MATEMATUKE»

N

Pemienue 3a1a4 Ha MPOIEHTHI

Tema 3

28

NWwww

Kopun, creneHu wu
Jorapupmbi

Kopnu u crenenn. KopHu HaTypaibHOM CTENEHU U3 Yncia U UX cBoiicTBa. CTENEeHU ¢ pallMOHAJIbHBIMU
MOKa3aTelsiMU, UX CBOWCTBA.

Crenenu ¢ 1eWCTBUTENIbHBIMU MTOKa3aTesiMu. CBOMCTBA CTENIEHU C JICHCTBUTEIIbHBIM MTOKA3aTEIIEM.
Jlorapudm. Jlorapugm uncsaa. OcHOBHOE TorapupMuuecKoe TOKAESCTBO.

JlecATUUHBIE U HATYpaJIbHBIE JIOTapU(PMBI.

[IpaBuna neiictBuil ¢ Jorapupmamu.

IIepexo kK HOBOMY OCHOBAHMIO.

16
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IIpeoGpa3zoBanue  aaredpamveckux BbIpaxkeHuii. [IpeoOpa3zoBanne  palMOHANBHBIX, Hp-
palMoOHaNBHBIX CTEMICHHBIX, MOKA3aTEIbHBIX U JIOTAPU(YMUIECKUX BHIPAKCHUN.

IIpakTHyeckue 3aHATHA BblunciieHMEe M CpaBHEHUE KOPHEHU. BrlnonHeHue pacyeToB C pajuKagaMu.
Pemienue wuppanvoHAIBbHBIX ypaBHEHUU. HaxoxJaeHWe 3HAYeHUWd CTENEHEW C palMOHaJIbHBIMHU
nokazatensimMu. CpaBHeHue creneneit. [IpeoOpa3zoBanus BEIpaKEHUM, COJEp)KAaIIUX CTETeHH. Perenue
IIOKA3aTEeIbHBIX YPABHEHMIA.

Pemrenne npukiagHeix 3ama4.

Haxosxnenue 3HaueHuit norapudma mno mpous3BoJbHOMY OCHOBaHUIO. [lepexos1 oT 0HOTO OCHOBAHUS K
npyromy. Berumcienne u  cpaBHenume JjorapudmoB. JlorapupmupoBaHne W TOTCHIHUPOBAHHE
BBIPAXKECHUI.

Pemenne norapugmMuueckux ypaBHEHUH.

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HaKOMJIEHHE C IOHSITHEM KOPHS N-
1 CTEIIEHH, CBOMCTBAMM PaJUKAIIOB U IIPaBUJIaMU CpaBHEHUS KopHeH. DopMynupoBaHue ONpeIeIeHUs
KOpHS U CBOMCTB KOpHEH. BeI4nciieHne 1 cpaBHEHHE KOPHEH, BBITIOJHEHHUE TPUKHUJIKM 3HAYEHUST KOPHSI.
[IpeoGpa3oBaHue YUCIOBBIX, OYKBEHHBIX BBIPAXKEHHM, COIepKallluX paJuKaibl. BeionHenue pacyeron
o gpopmynam, cofepKaliuM paJnuKaibl, OCYIIECTBIIsAS HEOOXOIUMBIE MTOICTAHOBKU U MpeoOpa3oBaHUsl.
Onpenenenre paBHOCUIBHOCTH BBIPAKEHUH € pajuiKaiaMu. Pellienne nppaimoHaibHbIX YPaBHEHUM.
O3HakOoMJIEHUE C TTIOHITHUEM CTETIEHU C JEHCTBUTENBHBIM MOKa3aresneM. Haxoxnenne 3HaueHun
CTETEeHHU, UCTIOJIB3Ys MPU HEOOXOJUMOCTH HHCTPYMEHTAILHBIE CPEJICTBA. 3aKChIBaHNE KOPHS N-i
CTETEeHHU B BHJIE CTENEHU ¢ APOOHBIM MOKa3aTeseM U Hao00poT. DopMylnupoBaHHe CBONCTB CTETICHEH.
Brruncnenue crenesei ¢ paliMOHAIBHBIM IOKA3aTeIeM, BbINIOJHEHNE IPUKUIKU 3HAYEHUS CTEIICHH,
cpaBHeHue creneHeil. [IpeoGpa3oBanue YMCIOBBIX U OyKBEHHBIX BBIPAXKEHUI, COJIEPKALIUX CTEIICHH,
MpUMEHSS CBOMCTBA. Penenne nokasaTenbHbIX ypaBHEHUN. O3HAKOMIICHUE C MPUMEHEHUEM KOPHEH U
CTENEHEH ITPU BBIYMCICHUN CPEAHUX, JEIICHUH OTPE3KA B «30JI0TOM CEYEHUN». Pelienre npuKkiaaHbix
3a/1a4 Ha CJI0XHBIE IPOLEHTH! BhInomHeHne npeoOpa3oBaHuii BEIpaXEHU, MpUMeHeHne GopMy,
CBSI3aHHBIX CO CBOMCTBaMU cTeneHe u norapudmon. OnpeneneHue o01acTu A0MyCTUMBIX 3HaYCHHM
Jorapu(pMuU4ecKoro BeipaxkeHus. Pemenue orapupmMudeckux ypaBHEeHUN

BHeayauTopHas (caMoCTOsITeIbHAsI) PadoTa 00y4aI0IIMXCS 14
Cocranenne Tabmuisl «lIpsimas u oOpaTHas nmpornopimoHadbHOCTh. KBaspaTnuHas n kyondeckass GyHKIIHHA» 2 2
Munn npoekt «Jlorapudmer BOKpyT Hac» 6 2
Pemenne 3anaq Ha OCHOBHBIE CBOMCTBA JorapuhMoB. Perenne morapupmudecKkux ypaBHEeHUN U HEPABEHCTB 6 2
Tema 4 20 2
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IIpsimble
IJI0OCKOCTH
NPOCTPAHCTBE

B3anMHOEe pacnosnokeHue ABYX IpPSMBIX B INPOCTpaHcTBe. [lapamienbHOCTh NPSAMOM M IUIOCKOCTH.
[TapamtenpHOCTE IUIOCKOCTEH. IlepneHAMKYIApHOCT HpsAMOM M IUIOCKOCTH. llepnennukynsap u
HaKJIOHHAs. YTOJ MEXAy IpsAMON M IUIOCKOCTBIO. J[BYIpaHHBIA YroJl. YIoJl MEXIy IUIOCKOCTSIMH.
[lepneHIMKyYIAPHOCTD IBYX IJIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHMsl IPOCTPAHCTBA: MMAPAIIEIBbHBIN NEPEHOC, CUMMETPUS OTHOCUTEIBHO
IIJIOCKOCTH.

[TapannensHOE MPOEKTUPOBAHHUE. [Tmomans OPTOTOHAJILHOU MPOEKIIUU. N3o6pakenue
[IPOCTPAHCTBEHHBIX (UTYD.

IIpakTnuyeckune 3aHATHS

[Ipu3Hakyn B3aMMHOTO paCIOJIOKEHHUS NPSIMBIX. YTOJ MEXAy NpsAMbIMH. B3auMHOE pacnosiokeHue
NpsIMBIX M IUIOCKOCTEW. [leprneHauKymnsip W HakjIOHHAs K IUIOCKOCTH. YTOJI MEXIy NpsIMOM M
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHHHM IMPSMOM M INIOCKOCTH. Teopema o Tpex
MepIeHIUKYIIspax.

[Ipu3Haky n CBOMCTBA MapalIEIbHbBIX U MEPIEHIUKYISAPHBIX ITIOCKOCTEN.

PaccrosHre OT TOYKM 10 IUIOCKOCTH, OT HMPSMOM 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMM,
MEXAY CKPEUIMBAIOIIMMUCA TPSAMBIMU, MEXIy IPOU3BOJIBHBIMU (UIypaMH B IPOCTPAHCTBE.
[TapannensHOE€ TPOEKTHUPOBAHUE M €ro CBOMCTBA. Teopema O IUIOMIAIM OPTOTOHAIBHOM MPOEKIUU
MHOTOYT0JIbHUKA. B3anMHOe pacnoioskeHne mpoCcTpaHCTBEHHBIX QUTYP.

10

XapakTepuCcTHKa OCHOBHBIX BHIO0B JeSITeJIbHOCTH CTY/IeHTOB: DOpMynUpOBKa U IPUBEJCHHUE J0KA3aTENbCTB IPU3HAKOB
B3aMMHOI'0 PacIOI0KEHUs NPSIMBIX U IIOCKOCTeH. Pacrio3HaBaHKe Ha dyepTekax U MOJEINAX PAa3IUYHbIX CIy4acB B3aUMHOIO
PpaconoKeHus NpsSMbIX U IJIOCKOCTEH, apryMEHTUPOBAHKUE CBOUX CyKAeHUl. DopMynupoBaHue ONpeneneHuil, IPU3HaKoB U
CBOICTB MapaJuleNIbHBIX U NEPIECHIUKYISAPHBIX IITIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YITIOB. BBINOIHEHNE TOCTPOESHUS
YTJIOB MEXIY NPAMBIMH, MPSMOH U MIIOCKOCTBIO, MEX/Ty MJIOCKOCTSMH I10 OMHCAHHIO U PACcIIO3HABAaHUE UX HA MOJETIAX.
[IprMeHeHre TPU3HAKOB U CBOMCTB PACIIONIOKEHHS MPSIMBIX U IFIOCKOCTEH MPH penieHnHy 3a1ad. M300pakeHne Ha pUCYHKaxX
1 KOHCTPYHPOBaHME Ha MOJEISAX NEPIEHANKYISIPOB U HAKIOHHBIX K IUNIOCKOCTH, IPSAMBIX, MApaieIbHbIX MIIOCKOCTEH, YTII0B
MEXy IPSIMO U IIIOCKOCTBIO U 000CHOBaHUH noctpoeHusi. PemieHre 3a1a4 Ha BBIYMCICHUE TEOMETPUIECKUX
BenuurH. OMUCBHIBAaHNE PACCTOSIHUSA OT TOUYKH A0 IUIOCKOCTH, OT MPSAMOIl IO MIIOCKOCTH, MEXY TNIOCKOCTSIMU, MEXITY
CKPELIMBAIOIINMHUCS IPSIMBIMH, MEXIY IPOU3BOIBHBIME (QHUrypamMu B mpocTpaHcTBe. DopMyupoBaHne U JOKa3bIBaHHE
OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHUsI, CBOICTBA). VI300paskeHne Ha yepTexax U MOJEINSAX PACCTOSHUS U
000CHOBaHHE CBOMX CyXAeHHH. OrpeeieHre U BEYHUCICHHE PACCTOSHUN B IIpocTpaHCTBe. [IpuMenenne popMyn u TeopeM
IUTAHUMETPHHU AT pereHns 3aaa4. O3HaKOMJIEHHE C MOHATHEM MapalIeIbHOr0 MPOEKTHPOBAHMUS U €TO CBOHCTBAMH.
DopmynupoBaHUE TEOPEMBI O IUIONIAIN OPTOr OHAIBHOMN NMPOEKINK MHOTOYT OJIbHHKA.

[Ipumenenre Teopuu st 00OCHOBaHUS MOCTPOCHUI M BRIYHCICHIH. APTyMEHTHPOBAaHUE CBOUX CY)KICHUN O B3aHMHOM
PAacIIONOKEHUHU IPOCTPAHCTBEHHBIX (QHUTYP

BHeaynutopHas (caMocTosiTeIbHAsl)) padoTa 00y4aromnxcst

10

Pemenne 3aJga4d 110 TEMEC «FeOMeTpPI‘leCKI/Ie (1)I/IprI>I Ha IIJIOCKOCTH»

CocraBneHue Ta6J'II/II_[LI 1o teme «B3anmMHoOe PACIIOJIOKCHHUC IPAMBIX 1 IUIOCKOCTEH B IIPOCTPAHCTBC»

N

w

Cocrasnenne Ta0nuusl o temMe «llapajienbHOCTh B IPOCTPAHCTBEY

17




Pemienue 3aga4d mo teMe «HpﬂMLIC 1 ITIJIOCKOCTH B IPOCTPAHCTBE»

Tema 5

12

KomonnaTopuka

OcCHOBHBIE TIOHATHS KOMOMHATOPHKH.

3a7a4uy Ha MOJICUET YMCIIA Pa3MEIeHUH, IePEeCTaHOBOK, COUETAaHUH.

Pemenne 3aga4 Ha epedop BapHaHTOB.

®opmyna ouHoma Herotona. ColicTBa OMHOMUHAIBHBIX K03 pummenToB. Tpeyronpauk [lackas.

XapakTepucTHKAa OCHOBHBIX BHAOB J1esITEJIbHOCTH CTY/IeHTOB: l3ydeHne npaBuia KOMOMHATOPUKH U TIPUMEHEHHNE TIPU
peleHn KOMOMHATOPHBIX 3a7a4. Pemenie KoMOMHATOPHBIX 33/1a4 METOIOM Tepedopa U 110 MPaBUITy YMHOKEHHSI.
O3HaKOMJIEHUE C TMOHATHUSIMU KOMOMHATOPHUKHU: pa3MeNIeHUSIMHU, COYETAaHUSIMH, IEPECTAHOBKAMHU U (POPMYJIaMU JUTS UX
BeryucieHus. OObsCHEHHE U TpUMeHeHne GopMyIT IJIsl BRIYUCIICHUS pa3MellIeHHH, IepeCTaHOBOK M COYETAHNH MPH PEIICHUN
3anad. O3HakomiieHne ¢ OuaoMmoM HbroToHa u TpeyronbaukoM Ilackans. PerieHne npakTuueckux 3a/1a4 ¢ UCTIOIb30BaHA EM
HOHSITUH U MPaBUJI KOMOMHATOPHKH

BHeaynuTopHasi (caMocTosiTeJIbHAsA) padoTa 00yyarommuxcs

CocrapiieHre NPE3EHTAILINH 110 TeMe «DJIEeMEHTh KOMOMHATOPUKI)

Tema 6

16

Koopaunarsi
BEKTOPBI

[IpsimoyrosbpHas (JlekapToBa) cucTeMa KOOpAWHAT B npocTpaHcTBe. DopMysa pacCTOSHUS MEXIY ABYMS
TOYKaMH. Y paBHEHUs c(pephl, INIOCKOCTH U MPSIMOH.

Bekropsl. Moayne Bektopa. PaBeHCTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIIO.
PasnoxkeHne BekTopa IO HaIpaBJICHUSM. YTOJ MEXAy ABYyMs BekTopamu. IIpoekuuns BekTopa Ha OCh.
Koopnaunatsel Bektopa. CkajspHO€ MPOU3BEICHHE BEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT M BEKTOPOB IPH PEUICHWM MATEMATHMYECKMX W IPUKIATHBIX 3a/1ad.
IIpakTHYeckue 3aHATHS

Bekropel. [leiictBus ¢ Bektopamu. JlekapToBa cHCTEMa KOOPAMHAT B MPOCTPAHCTBE. YpPaBHEHHUE
OKPY>KHOCTH, cdepsl, II0ocKocTu. Paccrosinue mexay Toukamu. [[eficTBUS ¢ BeKTOpamMu, 3aJaHHBIMHU
koopauHatamu. CKasipHOE NPOU3BEACHUE BEKTOPOB.

BekTopHoe ypaBHEHHE IPSIMO M MJIOCKOCTH.

Hcnonp30BaHne BEKTOPOB MPU JOKA3ATEIbCTBE TEOPEM CTEPEOMETPHUH.

10

XapakTepuCTHKa OCHOBHBIX BHIOB J1esITeJIbHOCTH CTy/IeHTOB: O3HaKOMJICHUE C TIOHATHEM BeKTopa. V3ydeHue
JIEKapTOBOM CHCTEMBI KOOPAWHAT B MPOCTPAHCTBE, IIOCTPOECHHUE MO 3aIlaHHBIM KOOPIMHATAM TOYEK M IUNIOCKOCTEH,
HaXOXXJCHHE KOOpIUHAT ToueK. HaxoxaeHne ypaBHEHHH OKPY>KHOCTH, CPepsl, INTOCKOCTH. BrIancienne pacCTOSHUAN MEXKIY
TOYKaMH. VI3yueHne CBOWCTB BEKTOPHBIX BEJIMYNH, IPABUI Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPaBUII
HaXO0XJICHMS KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABHJI JCHCTBHUI C BEKTOpaMH, 3aJaHHBIMH KOOPANHATAMH.

[IpumeHeHne Teopuu NpH PEIICHUH 3a/1a4 Ha ACHCTBUS ¢ BEKTOpaMu. M3ydeHne CKaasipHOTrO IPOM3BEACHNUS BEKTOPOB,
BEKTOPHOT'O YpPaBHEHUsI IIPAMOH M ITOCKOCTH. [IpuMeHeHne Teopuu py peleHny 3aa4 Ha ISHCTBHS C BEKTOPaMH,
KOOPJMHATHBIA METOJ, MPIMEHEHUE BEKTOPOB ISl BBIYMCIICHHUS BEJMYHUH YIJIOB M paccTOSHUNA. O3HaKOMIIEHHE C
JIOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUH O B3aMMHOM PACIOIIOKCHUH MPSMBIX Y INIOCKOCTEH € UCIONb30BaHNEM

BEKTOPOB

BHeaynutopHas (caMocTosiTe1bHas1)) padoTa 00y4arommnxcst
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CocraBncHue MMPC3CHTAMH «BeKTOp B MaTCMaTUKEC U (I)I/I3I/IK6>)

Cocrasnenne Tadnuisl «KoopanHaThl U BEKTOPBI» ((hOpMYIIBI IJIsl pElIeHHs 3a1a4)

N

w

Pemienue 3agad mo teMe «KOOpI[I/IHaTI)I 1 BCKTOPbI»

Tema 7

31

OCHOBBI
TPUTOHOMETPUH

OcHoBHble nousaTusa PaguanHas mepa yria. BpamarensHoe nsuxenue. CHHyC, KOCUHYC, TaHIT€HC U
KOTAaHI'€HC YUCIIA.

OcHoBHBIC TpHUroHOMeTpHuYeckHe ToxaecTBa @opmynsl mpuBeneHus. POpPMyIIbl  CIOKECHUS.
@opmyiibl ynBoeHUs. @opMyIibl OJIOBUHHOTO yIia.

IIpeoOpa3zoBanusi mnpocTreiilInX TPHUIOHOMETPHYECKHX BbIpaxkeHuil. IIpeoOpazoBaHue cymMmBl
TPUTOHOMETPUUECKUX (PYHKIMA B MpOU3BENEHUWE M TMPOU3BEACHUS B CyMMY. DBrlpaxeHue
TPUTOHOMETPUUECKUX (PYHKIINN Yepe3 TaHI'€HC MTOJIOBUHHOTO apryMEeHTa.

Tpuronomerpuyeckue ypaBHeHHsi U HepaBeHCTBa [IpocTeilirie TPUrOHOMETPUYECKUE YPAaBHEHUSI.
[Ipocreiiie TpuroHomMeTpuueckue HepaBeHCTBA. (OOpaTHblE TPUTOHOMETPUYECKHE  (YHKIIMH.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTuyeckue 3ausaTus PaguaHHbId METOJ U3MEPEHHUS YTJIOB BPALIEHUS U CBSI3b C TPaJyCHON MEpOW.
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYIIbI CIOKEHUS, YIBOCHUS, TpeoOpa3oBaHNE CyMMBbI
TPUTOHOMETPUUECKUX byHKIMI B MIPOU3BE/ICHHUE, npeoOpazoBaHue MIPOU3BEICHNUS
TPUTOHOMETpPUUECKUX (YHKIMM B cymmy. Ilpocreiiive TpUroHOMETpUYECKHWE YpaBHEHUS U
HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, APKKOCHHYC, apKTaHT€HC.

14

1,2

XapakTepuCTHKa OCHOBHBIX BHIOB JIesITeJIbHOCTH CTY/IeHTOB: M3yueHue paJuaHHOrO METOJa N3MEPEHHUS YIJIOB
BpAILCHUS U UX CBA3U C rpafycHON Mepoil. M300pakeHne yrioB BpalleHHs HA OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI YIJIa C
ero pacnonoxenueMm. ©opMynupoBanue onpeneaeHnid TPUTOHOMETPUYECKUX (DYHKLUH TS YIIIOB IOBOPOTA U OCTPBIX YIJIOB
HPsIMOYT'OJIBHOTO TPEYrOJIbHUKA U 00BACHEHHE NX B3aUMOCBA3U [IpuMeHeHne OCHOBHBIX TPHUI'OHOMETPHYECKHUX TOKAECTB
JUISl BBIYMCIICHUS] 3HAYCHUI TPUTOHOMETPHYECKUX (BYHKIMHN 110 OJTHOM 13 HUX. M3yueHne oCHOBHBIX (OopMYyI
TPUTOHOMETPHH: (OPMYJIBI CIIOKEHHUS, YABOCHHSL, IPe0OPa30BaHMs CyMMBI TPUTOHOMETPHUIECKUX (DYHKIMI B IpOM3BEACHHE
1 TIPOM3BENICHUS B CyMMY M IIPUMEHEHHUE IIPY BBIYHUCICHUH 3HAUEHHS TPUTOHOMETPUYIECKOTO BBIPAKEHUSI U YIIPOILEHHS €T0.
O3HakOMIICHHE CO CBOMCTBaMH CHMMETPHHU TOYEK HA €AUMHUYHON OKPY)KHOCTH U IPUMEHEHHE UX IS BEIBOAA (OpMYIT
npuBeneHus Pemenne no GpopMysaaM U TPUTOHOMETPHYECKOMY KPYT'Y IPOCTEHIINX TPUTOHOMETPUYECKHUX YpaBHEHHH.
IIpumenenne o0mKX METOOB PEIICHNs YpaBHEHUI (IIPUBECHUE K IMHEHHOMY, KBaJIpaTHOMY, METO/, pa3JIOKEHUs Ha
MHOXKHTENH, 3aMEHBI IIEPEMEHHOI) TIPH PELIEHUH TPUTOHOMETPHIECKNX YPAaBHEHHIH. Y MEHHE OTMEUaTh Ha KPYre perieHus
MIPOCTENUIINX TPUTOHOMETPUUECKHUX HepaBeHCTB O3HAKOMIICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUYECKHUX (DYHKIIHH.
W3zydenue onpezeneHuii apkcuHyca, apkKOCHHYyca, apKTaHT€Hca dncia, (opMyIpoBaHNE UX, H300pakeHNe Ha eIUMHIYHON
OKPY’KHOCTH, IPUMEHEHHE NPU PEIICHUN YpaBHEHUH

BHeayauropHasi (caMocTosiTeIbHAsA) PadoTa 00y4alonuxcs

16

Pemenne 3a1a4 Ha BRIYKMCIICHUE 3HAYEHUH TPUTOHOMETPHUYECKUX (PyHKIMH

Pemenne 3ana4 no reme «PopMynbl TPUTOHOM ETPHI

[ep}

N

CocraBneHue KOMHBIOTepHOﬁ nNpe3cHTalu I10 TEME «OnpeneneHI/m pacCTogHuss n0 He,[[OCTyrIHOfI TOYKH.
OnpeneneHHe BBICOTBI HCJOCTYITHOI'O IIPEAMETA»

19




Tema 8

18

DYyHKIMU U UX
CBOMCTBA H
rpaduxn

DOyYyHKUUH.

OO6nacte ompeneneHuss 1 MHOXECTBO 3HaYeHMH; rpaduk (QyHKIUHU, MOCTpoeHHe rpadukoB (GyHKIUH,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMH.

CaoiictBa ¢yHKuMH. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OTPAHHMYECHHOCTbH, IEPUOJIUYHOCTD.
[IpomexxyTku Bo3pacTaHusl U yObIBaHUS, HauOOJbIIee W HAMMEHbIIEEe 3HAYCHHUS, TOUYKH IKCTPEMyMa.
I'paduueckas unaTeprperanus. [IpuMeps! (YHKIIMOHAIBHBIX 3aBUCUMOCTEW B PEANBHBIX MPOLECCAX U
aBIeHUSX. Apudpmerndeckue onepannu Haja Gynkuusmu. Crnoxxras Gyakuus (kommo3unwst). [lonstre o
HENPEPBIBHOCTU (DYHKITHH.

Oo0parTnble ¢ynkuuu. O6macTh ompeneneHus U o0iacTh 3HaueHU oOpatHol QyHkuuu. I'paduk
oOpaTHOMN (YHKIIHH.

CreneHnsble, MoKa3arejbHble, Jorapupmuyeckue U TpuroHomerpuyeckue ¢pyHkuuu. OOpaTHbIC
TpuroHomerpuueckue QpyHkuuun OmnpexneneHus QyHKUuM, ux cBoiictBa U rpaduku. IlpeodpazoBanus
rpa¢ukoB. IlapamnensHbIi TMEpPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOpAMHAT W CHUMMETPHS
OTHOCHTEIIFHO Hayaja KOOPJHMHAT, CHMMETPHUS OTHOCHUTEIHHO NPSIMOW y = X, PacTsHKEHHE W C)KaTHe
BJIOJIb OCEW KOOPJIMHAT.

IIpakTHyeckue 3aHATHS

[TpumMepsl 3aBUCUMOCTEH MEXIy MEPEeMEHHBIMH B pEAbHBIX TPOIEcCaX W3 CMEXHBIX TUCIIHILIHH.
Ompenenenue ¢yakuuid. [loctpoenne u utenue rpadukoB GyHkumii. WccnenoBanue QyHKINH.
CBoiicTBa JMHEWHOW, KBaJIpaTHYHOW, KYCOYHO-TMHEWHOW ©  JIpPOOHO-TMHEHMHOW  (YHKITUH.
HenpepriBubie u nepuoanyeckue ¢(yHkiuu. CBoiicTBa M rpapuKud CHHYca, KOCHHYCA, TaHT€HCA U
kotanrenca. OOpatHbie (yHknmum u ux rpaduxu. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKITUU.
[IpeoOpazoBanust rpaduka Qyakmauu. [apmonunueckne  konebanus. IlpuxmamHele  3amaymn.
[lokazarenbHble, JorapudmMudeckie, TPHrOHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA.

10

XapakTepuCTHKa OCHOBHBIX BHOB JeSITeJIbHOCTH CTY/IeHTOB: O3HaKOMJICHUE C MIOHATHEM TIEPEMEHHOMN, IpUMeEpaMu
3aBUCUMOCTE MeXX 1y TepeMeHHbIMHI. O3HaKOMJIEHHE C TIOHATHEM IpaduKa, orpeiesieHue IPHHAUISKHOCTH TOUKH Ipaduxy
¢ynxmu. OnpeneneHue o Gopmysie MpocTeiineit 3aBUCUMOCTH, BHIA ee rpaduka. Beipaxkenue mo ¢popmyne oxHon
nepeMeHHoi uyepe3 npyrue. O3HaKOMIIEHHE ¢ onpesereHneM (QyHKINH, GOpMyIHpPOBaHHUE €TO.

Haxoxxnenne obmactu onpeneneHus u o0acTi 3HaueHni GyHKIun O3HaKOMIIEHHE ¢ IpUMepaMi (PYHKIIMOHAITBHBIX
3aBHCHMOCTEH B pEabHBIX MPOLECCaX U3 CMEXHBIX AUCHUILIMH. O3HAKOMIICHHE C I0KA3aTENbHBIMU PACCyKICHUIMHU
HEKOTOPBIX CBOWCTB JTMHEHHOW M KBaPAaTUYHON ()YHKIIUI, IPOBEICHHE UCCIICAOBAHMUS TMHEHHON, KYCOUHO-TMHEHHOM,
JPOOHO-TMHEWHOW U KBaJpaTu4HON (QyHKIHIA, ocTpoeHue ux rpadukos. [loctpoenne u urenne rpadukoB QyHKIUH.
HUccnenoBanune ¢pynkuun. CocrapieHue BUI0B QYyHKIUH 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a1a4 Ha SKCTPEMYM.
Brmonaenne nmpeodpa3oBanuii rpaduka Gyrkimy M3ydeHne TOHITHS 00paTHON QYHKITHH, OTpeieleHrue BUIA U I10-
cTpoeHue rpaduka oOpaTHOH QYHKITNH, HAXOXKICHNE e 00JIaCTH ONpeNeeHUs 1 00IacT 3HaueHnH. [I[puMeHeHmne CBOMCTB
(yHKIMI TIPH UCCIIEIOBAaHNH YPaBHEHUH M PELIEHUHN 3a1a4 Ha SKCTpeMyM. O3HAaKOMIIEHHE C TIOHATHEM CIIOXKHON (QyHKITUH
Beruncienne 3nadennii GpyHkuii mo 3HaueHnio aprymenra. OnpesneneHne mojaoKeHuss TOYKH Ha rpaduKe 1o ee
KoopanHaTaM 1 Hao0opoT. VMcrmonp3oBanre CBOMCTB (PYHKITHI U CpaBHEHMS 3HAYCHUH CTEIeHEH 1 JIorapruQMOB.

20




[MocTpoenne rpaduKoB cTeneHHBIX U Jorapupmudeckux GyHKIWH. Pemenne mokasatenpHpIX U J0rapupMHIECKIX
ypaBHEHHH M HEPABEHCTB MO M3BECTHBIM asiropuTMaM. O3HaKOMJICHHE C IIOHATHEM HENPEPHIBHOM MEPUOANIECKON (HYHKINH,
(hopMynHpoBaHHUE CBOMCTB CHHYCa M KOCHHYCA, IOCTpOeHNE UX rpadukoB. O3HaKOMIIEHHE C TIOHSATHEM T'apMOHUYECKHUX
KoJyieOaHWi ¥ IpUMEpaMHu TapMOHNYECKHUX KOJIEOaHMI ISl OTTMCAHMSI IPOLIECCOB B (PU3MKE M APYTUX 00IACTSIX 3HAHUSL.
O3HaKOMJICHHUE C TIOHATHEM Pa3pbIBHON NepHOIMYECKOH (QyHKINH, (POPMYIHPOBAHHUE CBOMCTB TaHTEHCA M KOTaHT€HCa,
rocTpoeHue ux rpadukoB. [IpumeneHre cBOMCTB GYHKIMIA 1151 CpaBHEHUS 3HAYSHUH TPUTOHOMETPHUYECKUX ()YHKIHH,
pELICHHs TPUTOHOMETPUYUECKUX ypaBHeHHH. [locTpoenue rpaikoB 0OpaTHBIX TPUTOHOMETPUIECKUX QYHKIUN U
onpezeneHue 1o rpadMKaM UX CBOWCTB. BrimonHenne npeodpa3oBaHus rpaKoB

BHeaynuTopHasi (caMocTosiTeIbHAsA) padoTa 00y4yarommuxcst

Pemienne 3a1au Ha HaXOXKJIeHHE 00JIACTH ONPEACTICHUsT ¥ MHOKECTBA 3HaYeHUH QyHKIHMH

w

Pemenne 3ana4 no teme «VccnemoBanne GyHKIUI»

I

Pemenne npumepoB «CBolcTBa QyHKIMNY

N

Tema 9

26

NINININ

MHOTOrpanHUKH M|
KPpyrJble Teja

Bepmmnsl, pedpa, rpaHu MHOrorpanHuka. Pa3septka. MHOrorpaHHble yribl.

Brinykiibie MHOrOrpanHuku. Teopema Ditnepa.

[Ipusma. IIpsamas u HaknoHHas npusma. [IpaBunbHas npusma.

[Napannenenunen. Kyo.

[Inpamuna. [IpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

CumMMmeTrpuu B KyOe, B apajjiesienuiesie, B Ipu3Me U UpaMu/ie.

Ceuenus ky0a, IpU3MBI U TUPAMUIBI.

IIpencraBnenre o MNpaBWIBHBIX MHOTOIpaHHMKax (TeTpasape, KyOe, OKTa’ape, HOJEKa’ape MU
HUKOCadIpe).

Humuaap w koHyc. YcedeHHBIM kKoHyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTh, OOpasyromias,
pasBepTka. OceBbI€ CEUECHUS U CEYECHHUS, TapAJUICIbHBIE OCHOBAHHUIO.

Hlap u cdepa, ux ceuenus. KacatenpHas miockocTs K chepe.

NPEEDNDDNDDNDDN

XapakTepuCcTHKa OCHOBHBIX BHOB JeSITeJIbHOCTH CTYIeHTOB: ONucaHue U XapaKTepHCTUKA Pa3IMIHBIX BUIOB
MHOTOI'PaHHUKOB, MEPEYHCIIEHHE X 3JIEMEHTOB U CBOUCTB. 1300paskeHre MHOTOrpaHHUKOB U BBIIIOJIHEHUE ITOCTPOCHHS Ha
N300pakEHUSAX U MOJIENSIX MHOTOI'PaHHUKOB. BBIYKCIICHNE TMHEIHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(UT'ypanusx, apryMEeHTHPOBAaHHE CBOUX CYXKICHHH. XapaKTepHCTHUKA U U300paKeHUE CEUCHUS, pa36epmiKi
MHO202PAHHUKOG, BRIYHCIICHUE IUTOMaael moBepxHocTel. [locTpoerne nmpocTelmmx cedeHnit Kyoa, IpU3Mbl, THPAMHUIBL.
[Ipumenenne GakToB U cBeneHNH U3 IUTAaHUMETpHH. O3HAKOMIIEHHE C BUAAMHU CUMMETPHIA B IIPOCTPAHCTBE,
(hopMynHpOBaHUE OMPENEICHN 1 CBOUCTB. XapaKTEPHCTHKA CHMMETPHH TENI BPAIIeHIsI 1 MHOTOTpaHHUKOB. [IprMeHenne
CBOIMCTB CHMMETpPHH IIPY PEICHNH 3a1a4. Mcrons30BaHe IPHOOPETEHHBIX 3HAHUH JUIS UCCIIEIOBAHMUS U MOJETUPOBAHUS
HECIOXHBIX 3a7a4. V300paskeHrne OCHOBHBIX MHOTOIPAHHHUKOB 1 BBIIIOJIHEHUE PUCYHKOB I10 YCJIOBHAM 3a1a4 O3HAKOMIICHHE
C BUJIaMH TeJl BpanieHus, (GOpMYITHUpPOBaHIE UX OMpeNeNeH I 1 CBOHCTB. DopMynupoBaHne TEOPEM O CEYSHHUH IIapa
TUTOCKOCTBIO U TNIOCKOCTH, KacaTelIbHON K chepe. XapaKTepHCTHKa U M300paKeHUE Tel BPALICHUs], UX Pa3BEPTKH, CEUCHHUS.
Pemenue 3aaau Ha NOCTPOEHNE CEUEHUI, BBIYMCICHHUE JUIMH, PACCTOSIHUIM, yIio0B, mouaaei. IlpoBeaenne noka3zaTenbHbIX
paccyXIeHui py pemeHny 3a1a4. [IpuMeneHne cBOMCTB CMMMETPHH NP PEIIEHNH 3aad Ha Tella BPAIeHHsI, KOMOWHAIIHIO
Tei1. M300pakeHne OCHOBHBIX KPYIJIBIX TEJl M BBIMTOIHEHHE PUCYHKA MO YCIOBHIO 331a4H
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BHeaynuTopHasi (caMocTosiTeIbHAs) padoTa

13

CocraBncHue MNPC3CHTAIMU «FCOMGTpI/Iﬂ B apXUTCKTYPEC Humxuero HOBI‘OpOILa»

CocraBicHue MMpE3CHTalluA «Temaun MOBCPXHOCTHU BpALLICHU»

Tema 10

24

Hauana
MaTeMaTH4YeCKOro
aHaJu3a

MocaenoBareabHocTH. CriocoObl 3a1aHUS M CBOWCTBA YMCIOBBIX IMOCieAoBaTenbHOCTeH. [loHsATHE O
npeesie  IOCIEN0BATEIbHOCTH. CymecTBoBaHMEe ~ Ipelesla  MOHOTOHHOM — OrpaHUYEHHOU
IIOCJIEI0BATEIBHOCTH. CymmupoBaHue IIOCJIEIOBATEILHOCTEN. beckoneuno yOBIBaroIas
reOMETPHUYECKAs IIPOIPECCHS U €€ CyMMa.

IpousBoanas. Ilonstne o HpoW3BOAHONH (YHKIHMH, €€ TEOMETPHUECKUH U (U3NYECKUH CMBICIH.
VYpaBHeHHe KacaTenbHOM K rpaguky ¢yHkuuu. IIpon3BoAHbIE CYMMBI, Pa3HOCTH, HPOU3BENEHUS,
yacTHble. [Ipom3BojHBIE OCHOBHBIX d3JeMEHTapHBIX GyHkiui. [IpumeHeHne mnpous3BOJHON K
UcCleI0BaHUI0 (QYHKIHMM U mocTpoeHuto rpagukoB. [Ipon3Boanbie 00paTHOW QYHKIUMU M KOMIIO3ULIUU
(GyHKIMH.

[IpuMepsl MCHOJIB30BAaHUS NPOM3BOJHOM [UISl HAXOXKJEHUS HAWIYYIIErO pPEHIeHUS B IPHUKIAJIHBIX
3amauax. Bropas npousBoaHas, ee reoMmeTpuiecKuil u pusndeckuii cMbIci. HaxoxaeHne cKopoCcTH Jist
nporiecca, 3adaHHoro GopMyJIon 1 rpadurom.

IlepBooOpa3nass u uHTerpata. IlpuMeHeHue OmNpenerIeHHOro MHTErpaja Jyuisi HaXOXKJICHHS IUIONaan
KpuBoMHEWHON Tpanemuu. Popmyna Herotona—IJleitbuuma. [Ipumepsl npuMeHEHHs] MHTErpaia B
(bU3UKe U TEOMETPHH.

IIpakTnueckne 3aHATHA YnciaoBas mocieaoBaTeIbHOCTb, CIIOCOOBI €€ 3a/JaHusl, BEIUYUCICHHS YJIEHOB
nocnenoBarenbHocTH. [Ipenen mnocnenoBarenbHOCTH. beckoHeuHO yObIBaroliass TreoMeTpuyecKast
nporpeccusi. [IpousBogHasi: MEXaHMYECKUM M TE€OMETPUYECKUM CMBICH MPOU3BOJHON. YPpaBHEHHUE
KacaTeabHOW B oOmeMm Buae. IIpaBuna u gopmynsl auddepeHuupoBaHus, TadiuLa MPOU3BOIHBIX
JieMeHTapHbIX  (QyHKUuMi. MccnenoBanue (QyHKIMM C HOMOIIBIO INpou3BoAHON. Haxoxnenue
Hau00JIbIIEro, HAMMEHBIIEr0 3HaUeHHs U SKCTPEMaJIbHbIX 3HAYCHUH (DYHKLIMU.

14

XapakTepuCTHKa OCHOBHBIX BHAOB JIeSITeJIbHOCTH CTYeHTOB: O3HAKOMIICHHE C TTOHATHEM YUCIIOBOMH
MIOCIIeJOBATENLHOCTH, CIOCO0AMU €€ 3aJaHHMs, BEIYUCICHUAMH ee WieHOB. O3HAKOMJICHHE C TIOHATHEM Tpezena
rocsenoBarebHOCTH. O3HAKOMIIEHHE C BEIYMCIEHHEM CYMMBI OECKOHEYHOT'0 YKMCIOBOTO psijia Ha TIPHUMEpPE BHIYNCICHUS
CYMMBI OECKOHEUHO yObIBAIOLIEH T€OMETPUIECKON Tporpeccur. PemieHne 3a1ay Ha IpUMEHEHNE (HOPMYIIbI CyMMBI
0eckoHeuHO yOBIBAOIIEH reoMeTprdecKkoil mporpeccun O3HaKOMIIEHHE C TIOHSATHEM PON3BOAHON. V3yuenne u
(hopMyIHpOBaHHE €€ MEXAHUUECKOTO U TEOMETPUIECKOI'0 CMBICIIA, H3YICHUE arOPUTMA BBIUHMCICHHS TIPOM3BOAHON Ha
IIpUMepPE BBIYHMCIECHHUS MTHOBEHHONH CKOPOCTH U YIIIOBOT0 KO (HIIMEHTa KacaTeIbHOM.

CocraBieHne ypaBHEHH KacaTebHON B 00IIeM BHIE. Y CBOSHHE TIPpaBmil TG PepeHINPOBAHIS, TaOIUIIBI IPON3BOTHBIX
AJIeMEeHTapHBIX QYHKIWH, MpUMeHeHne s audGepeHInpoBanns GYHKIHH, COCTAaBICHNUS YpaBHEHIS KacaTeIbHOM.
Wzydaenne TeopeM O CBS3H CBOWCTB (DYHKITH W TIPOU3BOAHOM, (POPMYIHPOBKA HX.

[IpoBeneHue ¢ MOMOIIHIO MPOU3BOTHON UCCIENOBAHIS (DYHKIINH, 3a-TaHHOH (POpMynoi. Y CTAHOBIICHHE CBSI3U CBOWCTB
(yHKIMM ¥ IPOM3BOIHOM 1Mo MX Tpadukam. [IprMeHeHre TpON3BOIHOI IS pelIeHus 3aJa9 Ha HaXOXKACHHE
HauOOJIBIIIEr0, HAMMEHBIIIET0 3HAYCHNS M Ha HaXOXKACHHE dKcTpeMyMa O3HaKOMJICHHE C TIOHATHEM MHTErpaia u
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niepBooOpasHoi. V3ydenune npaBuiia BEIYUCICHUS NIepBo0Opa3Hoi U TeopeMbl HptoToHa— Jleitonnma. Pemenue 3agayd Ha
CBSI3b I1EPBOOOPA3HON U €€ MPON3BOJHOM, BEIUHCIECHHE TTIEpBO0OPa3HOi sl JaHHOH (QyHKumu. Pemenue 3aqad Ha
MIPUMEHEHNE HHTErpaJla JuIsl BRIYMCICHHUS (PU3NUECKUX BEJIMYHMH M IUIOMaaei

BHeaynuTopHasi (caMocTosiTeIbHAsA) padoTa 00y4alOUINXCsl

12

Pemenne 3anau no reme «@opmynbl u ipaBuia AupepeHIInPOBAHH

Pemenue 3aga4 no reme «IIpumeHenue npou3BoaHON»

N

Tema 11

15

HHuTerpan u ero
NpPUMEHEHH e

IlepBooOpa3nas m umHTerpaJ. IlpuMeHeHrne ONpeNesIeHHOTO MHTEerpana i HaXO0XKJIEHUs IUIoLaan
KpuBoJMHEWHON Tpaneruu. Popmyna Hprotona—IJlelibuuna. [Ipumepsl npuMeHEHHs] MHTErpaia B
(u3MKe U FeOMETPHH.

N3mepenus B reomerpun O0beM u ero nusmepenue. MHrerpanbHas popmyna oobema.

®opmynsl 06beMa Kyda, MPSIMOYToJIbHOTO MapaljiesienuIea, IpU3Mbl, HUIHH]IPA.

®opmynsl 00beMa TUPaMUIbl U KOHYCA.

®opmybl MIOMAAN TOBEPXHOCTEN HUIMHApPA U KOoHyca. PopMyibl o0beMa mapa U IUomagu cepsl.
[Tomo6ue Ten. OTHOMIEHUS MJIOMIAEH TOBEPXHOCTEH M 00BEMOB TIOTIOOHBIX TEJ.

IIpakTHyeckue 3aHATHS

Wurerpan u nepBooOpasnas. Teopema HprioTona—IJleitbuuna. [Ipumenenne nunTerpana K BHIYHCICHUIO
(DMBUYECKUX BEIMYUH U TUIOIAICH.

NDNNDNDNDN

XapakTepucTHKa OCHOBHBIX BH/IOB JeSITEJIbHOCTH CTY/IeHTOB: O3HAKOMIICHHE C TIOHATUSIMH IO U 00bema,
aKCHOMaMHU U cBoiicTBaMu. Perienue 3a1a4 Ha BEIYHCICHHE TUIOMAeH INIOCKUX (GUTyp ¢ MPUMEHEHHEM COOTBETCTBYIOLIHNX
¢dopmyn 1 $HakToB U3 INIAHUMETPUH. M3ydeHne TeopeM 0 BBIYMCICHHN 00bEeMOB IIPOCTPAHCTBEHHBIX TeJl, PEIeHHEe 3a1ad Ha
npuMeHeHue (HopMyIl BBIUUCIEHHS 00beMOoB. VI3ydeHune ¢hopMyi Uil BBIYUCICHHUS TUIOMAACH OBEPXHOCTEN
MHOT'OTPaHHHUKOB U Tell BpauieHus. O3HaKOMJIEHHE C METOAOM BBIYMCIICHHUS IUIOLIAN TIOBEPXHOCTH cdepbl. Perenne 3anayq
Ha BBIUHMCIIEHHE TIJIOMA/IeH TOBEPXHOCTH NMPOCTPAHCTBEHHBIX TN

BHeayauTopHas (caMoCTOsITeIbHAs1)) padoTa 00yYaIIuXCs

Pemenne 3amay Ha HaX0XKICHHE IEPBOOOPA3HOM

N

CocraBjieHHE MUHH ITPOCKTa «I/IHTeraJ'I 1 €ro IPUMCHEHHUEC B )XKU3HHU YCJIOBCKA»

N

Pemienue 3anau «Ilnomans KpUBOIMHEHHON Tpanenum»

Tema 12

12

NINWIN

JJ1eMeHTbI TeOpUn
BEPOSITHOCTH.
JJIeMEeHTBI
MaTeMaTHYeCKO
CTATHCTHKH.

CoObITHE, BEpPOSTHOCTH COOBITHS, CIOKEHHUE U YMHOKEHHE BeposTHOCTEH. [loHATHE O HE3aBUCHUMOCTH
coObiTuil. JluckpeTHas ciydaiiHas BETUYMHA, 3aKOH €€ pacipeneneHus. UHCIOBbIE XapaKTePUCTHKU
JMCKPETHOM ciydaiiHOU BennuuHbl. [loHATHE O 3aKOHE OOBIINX YHUCE.

[IpencraBnenne gaHHBIX (TaOJMIBI, OUArpamMmbl, rpauKu), TeHepaidbHas COBOKYIMHOCTb, BBIOOpKA,
cpenHee apudmeTHueckoe, menuaHa. [loHsTHe o 3agadax MaTeMaTHYeCKOW CTaTUCTUKU. PerieHue
MPAKTUYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTnuyeckue 3ausitusi Vcropus pa3BUTHS KOMOMHATOPHUKHU, TEOPHU BEPOSITHOCTEH M CTATUCTHUKU U
WX POJb B PasNUYHBIX cepax yeloBeYecKoil >ku3HenesTenbHocTH. [IpaBuna xomOuHaTtopuku. Pemre-
HUE KOMOMHATOPHBIX 3a7au. Pa3Menienus, couetanus u nepectaHoBku. bunoMm HeioToHa 1 TpeyronbHHUK
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[Tackais.

[Ipuxnagneie 3amaun. Kilaccuueckoe ornpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeEMa O
CymMMe€ BepoATHOCTEH. Brruucnenue BepositHocTed. Ilpukmanneie 3amaun. IlpencraBieHne 4MCIOBBIX
naHubIX. [lpuknagnsie 3aga4n.

XapaKTepl/ICTPlKa OCHOBHBIX BU/IOB 1€ATCJIbHOCTH CTYICHTOB: I/I3yquI/Ie KJIIACCUYCCKOI'o ONpeACICHUA BEPOATHOCTH,
CBOICTB BEPOATHOCTHU, TCOPEMEBI O CYMME BepOHTHOCTeﬁ. PaCCMOTpeHI/Ie MpUMEPOB BBIYUCIICHUA BepOHTHOCTeﬁ. Pemenne
3aJa4 Ha BbIYHUCIICHUC BepOHTHOCTeﬁ coObITHH. O3HAKOMIIEHHE C MpCACTABJICHUCM YUCJIOBBIX JaHHBIX U UX
XapaKTCPUCTUKAMMU. Pemenue IMPAKTUYICCKUX 3aJa4 Ha 06pa60TKy YMCJIOBBIX JAHHBIX, BBIYHMCICHUC UX XAPAKTCPUCTUK

BHeaynuTopHasi (caMocTosiTeIbHAsA) padoTa 00y4aloImuXxcst

Cocrasnennie MuHU npoekTa «Teopusi BEpOSTHOCTH B HAPOIHBIX UTPax»

w

Tema 13

20

YpaBHeHus U
HepaBeHCTBA.

YpaBHeHuss M cucreMbl YypaBHeHHil. PanyoHanbHble, HppalUOHAJIbHbIE, IOKAa3aTeIbHbIE H
TPUTOHOMETPUUECKHE YPAaBHEHUS U CUCTEMbl. PABHOCUIIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM.
OcHOBHbIE NpUEMBbl UX pelieHHus (pa3lioKeHWe Ha MHOXKMTEIHM, BBEIEHHWE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TPaPUIECKUN METO).

HepaBencTrBa. PanmonanbHble, HppalMOHANbHBIE, TOKa3aTelbHblE U  TPUTOHOMETPUYECKUE
HepaBeHcTBa. OCHOBHBIE MTPUEMBI UX PELIECHUS.

Hcnonb3oBanue cBOWCTB W rpapuKoB (YHKIMH MpH pElIeHWH YpaBHEHMH W HEpPaBEHCTB. Meron
uHTepBasioB. M300pakeHne Ha KOOPAMHATHOW IUJIOCKOCTH MHOJKECTBA pEIIEHUN ypaBHEHUH U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagueie 3agaun [Ipumenenne MaTeMaTHYECKUX METOJIOB /ISl PEIEHUS COJIEPKATENIbHBIX 3a7a4 U3
pa3nuuHbIX oOnacTel HayKu U MpakTUkH. MHTepmperanus pesynbraTa, yueT pealibHbIX OTrpaHUYCHHI.
IIpakTtuyeckne 3ausitusn KopHu ypaBHeHuil. PaBHOcCWiIBHOCTH ypaBHeHuid. [IpeoGpasoBanue
ypaBHeHUH. OCHOBHBIE NIPUEMBI pElIeHUs ypaBHeHUM. Pemienue cucrem ypaBHeHuil. Mcnonb3oBaHue
CBOMCTB U IrpaukoB PYHKIUHN Ui pellieHns ypaBHEHUI U HEPaBEHCTB.

O3HakOMIICHHE C IPOCTEHIINMHU CBEIECHUSMHU O KOPHAX alreOpanyecKuX ypaBHEHHUH, MOHATHAME UCCIIEIOBAaHNS YPaBHEHUH
U CUCTEM ypaBHEHHM. M3yueHue Teopuy paBHOCUIBHOCTH YPaBHEHUN U €€ MpuMeHeHUs. [[oBTopenue 3anucu perenus
CTaHJAPTHBIX YpaBHEHHUM, IPUEMOB IPe0oOpa30BaHus ypaBHEHHMI U1 CBEICHHS K CTAHIAPTHOMY ypaBHEHHIO. Perenne
palMOHATBHBIX, HPPAIMOHATIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHUYECKUX YPaBHEHUH U cucTeM. Vcronp30BaHUE CBOMCTB
u rpaduKkoB GYHKIUH [UIs pelieHus ypaBHeHuid. [[oBTOpeHrne OCHOBHBIX MPUEMOB PEIICHUsI CUCTeM. PellieHne ypaBHEHHH ¢
MIPUMEHEHHUEM BCEX TPHEMOB (Pa3JIoKEHUS HA MHOXKHUTENH, BBEICHNS] HOBBIX HEU3BECTHBIX, MTOJCTAHOBKH, IPaIecKoro
Metoza). Pemenne cucteM ypaBHEHHH C IPAMEHEHHEM Pa3IMIHBIX cItoco00B. O3HAKOMIIEHHE C OOLIIMH BOTIPOCAMHU
pEIIEHUs] HEPaBEHCTB U HCIOJIb30BAHUE CBOMCTB M rpaMKoB QYHKLMH NPU PENICHUN HEPaBEHCTB. PelieHie HepaBeHCTB U
CHCTEM HEPABEHCTB C MPUMEHEHNEM PA3INYHbBIX CIIOc000B. [IpuMeHeHne MaTeMaTHIECKUX METOIOB JJIsl PELICHHA
COZIEPKATEeNbHBIX 3a1a4 U3 Pa3IMYHBIX 00JIaCTeH HAYKH U MPAaKTUKH. VIHTEepIpeTnpoBaHue pe3ylbTaToOB C YUETOM PEaIbHBIX
OTpaHUYEHUI

BHeaynutopHas (caMocTosiTe1bHasl) padoTa o0yyaromuxcs

10

Pemenne ypaBHeHuit

Pemenne HCPABCHCTB
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HUTOI'O: aynuTopHBIX 234
CaMOCTOAATEJIbHON padoThI CTYAICHTOB 117
BCEI'O: 351

J7ist XapaKTepUCTUKU YPOBHS OCBOSHHS y4eOHOTO MaTepraa UCIOIb3YIOTCS CIeAyIore 0003HaYeHHSI:

1. — o3HAKOMUTENBHBIH (Y3HaBaHHE U3YyUEHHBIX OOBEKTOB, CBOWCTB);

2. — pEeNPOMYKTHBHBIH (BBIMOIHEHHUE EITEIBHOCTH 10 00pas3ily, HHCTPYKIIUH, METOJANYECKUM PEKOMEHIAIUSIM HIIH TI0JI PYKOBOJICTBOM ITPEIOIaBaTENs );
3. — IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BBITIONHEHHE ACATEILHOCTH, PEIICHHE TPOOIEMHBIX, CHTyallMOHHBIX 3aJJaHuUi ).
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3. YCJOBMS PEAJIM3ALIUU TPOTPAMMBI JUCLIUTLJIMHBI MaTeMaTHKA

3.1 Tpe6oBaHusi K MUHUMAJIBHOMY MaTePUATBHO-TEXHHYECKOMY o0ecreyeHHIo

OcBoeHnne mporpamMmbl yueOHOW AMCHUIUIMHBI «MaremaThuka» MpeanogaraeT Hajaudue B
npodeccHoHaTbHOW 00pa30BaTEeNbHONW OpraHU3alllH, pealn3ylomeid 00pa30BaTeNbHYI0 MPOTPaMMY
cpennero oOmiero obpaszoBanusi B mpenenax ocBoeHuss OIIOII CITO na 6a3e OCHOBHOTO 00IIEro
oOpa3zoBaHus, yueOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTH OOECMEYUTh OO0y4JaroIIUMCs
cBoOOIHBINH Joctyn B HHTepHeT BO BpeMsi Y4eOHOro 3aHATHUSI W TeEpPHO BHey4eOHOIi
AeSITEeTbHOCTH.

[lomemienne kabuHera  ynoBieTBopsieT TpeboBaHuAM CaHUTAPHO-IMUAEMHUOIOTHYECKUX
npaBun U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u  ocCHalieHO TUIOBBIM OOOpYJIOBAaHUEM,
YKa3aHHbIM B HACTOAILIMX TPeOOBaHMSIX, B TOM YHUCIE CHEHHATIM3UPOBAHHON yueOHOW MeOenbio U
cpeacTBaMH OOydYeHHs, JOCTATOUYHBIMH JJIsSi BBINIOJIHEHUS TpeOOBaHMII K YpPOBHIO TMOJTOTOBKH
00yJaronuxcs.

B kabunere mmeercss MylbTUMEIHITHOE 00OpYyJOBaHHE, MOCPEICTBOM KOTOPOTO YYAaCTHUKHU
00pa30BaTeNILHOIO Ipoliecca MOTYT NPOCMATPHUBaTh BHU3YaJbHYI0 HH(DOpPMALUIO 10 MaTeMaTHuKe,
CO37aBaTh MIPE3ECHTAL[UH, BUICOMATEPHAIIbI, UHBIE JOKYMEHTHI.

B cocraB yueOHO-METOAMUYECKOTO W MAaTepHaIbHO-TEXHUYECKOr0 OOecreueHusi MporpaMmbl
yueOHOM TUCIUIUINHBI «MaTeMaTukay BXOIT:

* MHOTO()YHKITMOHAJIbHBINM KOMIUIEKC MPEMNo/1aBaTes;

* HarJIsgHble MOcoOUs (KOMIUIEKThI y4eOHBIX TaOJMIl, IJIaKaTOB, MOPTPETOB BBHIIAIOLIUXCS
YUEHBIX-MaTEMaTHKOB U JIp.);

* UH(pOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* OMONMMOTEUHBIN QOHI.

3.2. UndopmanuoHnoe odecrneyeHue 00yaeHust

PEKOMEHAYEMAS JINTEPATYPA
Jlna cmyoenmoe

Ocnoenas numepamypa

Abnymmaa, K. P. Marematuka : yaeonuk st CI1O / K. P. Aonymnunaa, P. I'. MyxameraunaoBa. — CapaToB :
[IpodobpazoBanme, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — Tekcr : 351eKTpOHHBIN // DIEKTPOHHBIHI
pecypc nudpooii oopazoBatenbHoi cpenpl CITIO PROFob6pazoBanme : [caiiT]. — URL:
https://profspo.ru/books/99917

Anexcees, I'. B. Beicias MatemaTtuka. Teopus u npakTrka : yaeoHoe mocooue st CITO / I'. B. Anekcees, .
. Xonseun. — Capatos : [IpodobpazoBanue, Aii [Iu Op Meana, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
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https://profspo.ru/books/99917

4, 978-5-4488-0253-9. — TekcT : neKTPOHHBIN // DNEKTPOHHBIN pecypc HU(POBO 00pa30BaTEIbHON CpPEb
CITO PROFob6pasosanwe : [cait]. — URL: https://profspo.ru/books/81274

Kopo6etinukora, W. 0. MaTtemartuka. Teopust BeposTHOCTel : yueOHOe mocooue s CI1O / U. 10.
KopooOetinukosa, I'. A. Tpy6enkas. — Capatos : IIpododpazosanne, 2019. — 154 ¢. — ISBN 978-5-4488-
0344-4. — TexcT : 37eKTPOHHBIH // DIIEKTPOHHBIN pecypc udpoBoii oopazoBaTeibHoi cpenbl CI1O
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/86073

Martseesa, T. A. MaremaTtuka : yuebnoe mocooue jist CIIO / T. A. Matseesa, H. I'. Pepxkosa, JI. B. IlleBenesa
; mox penakuueit [. B. AnekcanapoBa. — 2-e uzn. — Capatos, Exatepun0ypr : [IpodobpazoBanue,
Ypansckuii Gpenepanbabiid yausepcureT, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TeKcT : AJIeKTPOHHBIH // DIEKTPOHHBIN pecype udpoBoit oopasopatenbHol cpeapl CITIO PROFo6pa3oBanue :
[caitT]. — URL.: https://profspo.ru/books/87821

Crupuna M.C. Teopust BeposTHOCTEH U MaTeMaTH4eckas craTuctuka. COOpHHK 3ajad : y4el. mocobue as.
yupexaeHui cpen. npod. odpasosanus /M.C. Crnupuna, [1.A. Cniupun.- 4-¢ uzn., crep.- M. : M3narenbckuii
HeHTp «Akamemus» , 2022, — 192¢.ISBN 978-5-4468-9259-4

Jlononnumenvnan numepamypa

Kymukosa, H. A. COopHHK 337124 CTyJIeHYECKUX OJIMMITHA]] [0 MaTeMaTHKe : COOPHUK 3aJ1ay ¢ yKa3aHUsIMH U
pemenusimu / H. A. KynukoBa, O. B. ®aneea. — Camapa : CamMapckuii rocy1apCTBEHHBIH TEXHUYSCKUH
yauBepcuter, ObC ACB, 2019. — 85 ¢. — Tekcr : 37eKTpOHHBIH // DIEKTPOHHBIH pecypc MU poBOi
obpasosarenbhoii cpeast CITO PROFob6pasosanmue : [caiit]. — URL.: https://profspo.ru/books/118959

Bepementok, B. B. [IpakTukym 1o MaTeMaTHKe: OArOTOBKA K TECTUPOBAHUIO U 9k3ameHy / B. B. BepeMeniok,
B. B. Kokyiko. — 4-¢ uza. — Munck : Terpanut, 2020. — 176 ¢. — ISBN 978-985-7171-47-7. — Tekcrt :
snekrponnsiii / 9BC PROFobpasosanmue : [caiit]. — URL.: https://profspo.ru/books/117485

Cugnoposa, M. M. Meroanueckre yKa3aHus K MPAKTUYSCKUM H CAMOCTOSTEILHBIM PadoTaM Mo MaTeMaTHKe JJIst
cTyaeHToB 2 kypca ¢akyastera CI1IO / M. M. CunopoBa. — BpsiHck : BpsHCKHET rocy1apcTBEHHBIH arpapHbIi
yauBepcuTter, 2019. — 76 ¢. — ISBN 2227-8397. — TekcT : 3NeKTpOHHBIN // DNeKTpOHHBIN pecypc mudpoBoit
obpasosarenbuoii cpensl CITO PROFo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/107905

Hpsiaenko, O. B. Pabodas Terpaap Mo MaTeMaTHKe I ayTUTOPHON M CaMOCTOSITETFHON paboThI CTy/IEHTOB
niepBoro kypca (m3manue tperse) / O. B. psiuerko. — bpsHCK : BpsiHCKHIA TOCy1apCTBEHHBIN arpapHBIi
yauBepeutet, 2018. — 108 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTpOHHBIH // DIEKTPOHHBINH pecype
uudposoit odbpazosatensHOi cpenpl CIIO PROFo6pazosanme : [caiit]. — URL:
https://profspo.ru/books/107919

OcHOBBI MaTeMaTH4YeCKOro ananu3a. OnpeneneHHblid HHTErpal i HeCOOCTBEHHBIE HHTErPaIbl | yaeOHOe
mocobue g CITIO / U. K. 3y6oBa, O. B. Ocrtpas, JI. M. Aanndepona, E. H. Paccoxa. — Capatos :
[IpodobpazoBanme, 2020. — 129 c. — ISBN 978-5-4488-0548-6. — Tekcr : a5eKTpOHHBIN // DIEKTPOHHBIH
pecypc unudposoit odpazosarensHoi cpensl CIIO PROFobpasoBanue : [caiit]. — URL:
https://profspo.ru/books/92136

OcHoBbl MaTemaTnueckoro aHanusa. Heonpenenennsiii uarerpan : yaebnoe nocodue s CI1O / 1. K. 3ybosa,
O. B. Ocrpas, JI. M. Aanudeposa, E. H. Paccoxa. — Caparos : [IpodoOpazosanue, 2020. — 119 c. — ISBN
978-5-4488-0547-9. — TekcT : 31eKTpOHHBIN // DNeKTPOHHBIN pecypc nudpoBoii 00pa30BaTEbHON Cpelibl
CITIO PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/92135

JuckperHas marematuka : yaeoHoe nocodue s CI1O / U. 1. bonogypuna, T. M. OtpsiBankuna, O. C.
Aparnosa, T. A. OrypuoBa. — Caparos : [Ipodobpazosanue, 2020. — 107 ¢. — ISBN 978-5-4488-0706-0. —
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Teker : aMeKTpOHHBIH // DNeKTPOHHBIH pecype HudpoBoit odpazoBaTenbHoii cpeapl CIIO PROFo6pazoBanue :
[caiiT]. — URL.: https://profspo.ru/books/91863

Aranus, B. I'. CrieninanpHbIe TJIaBbI MATEMAaTHKH: MHOXECTBA, Tpadbl, KOMOWHATOPHKA : yueOHOe mocodue / B.
I'. Aranua. — HoBocubupck : HoBocuOupckuii rocy iapcTBEeHHBINH TeXHHYECKUI yHUBepcuTeT, 2016. — 83 C.
— ISBN 978-5-7782-2882-5. — TekcT : 37eKTpOHHBIH // DIEKTPOHHBIN pecypc IUGPOBOH 00pa30BaTEIbHOM
cpenst CITO PROFo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/91534

Bepementok, B. B. TpeHaxxep no matemaTuke i IOATOTOBKY K LIEHTPAIIM30BAHHOMY TECTUPOBAHUIO U
sk3ameny / B. B. Bepementok. — 3-¢ uzn. — Munck : Terpanut, 2019. — 176 ¢. — ISBN 978-985-7171-36-1.
— TeKcT : 3NMeKTPOHHBIH // DIIeKTPOHHBIN pecypc mudpoBoii oopazoBatensHoi cpeasl CIIO PROFo0Opa3oBanue
: [caiir]. — URL.: https://profspo.ru/books/88848

Anppeesa, H. FO. OcHOBBI MaTeMaTHueCcKOT0 aHann3a. OyHKIUSA HECKOIBKUX MTEPEMEHHBIX,
mrddepeHanbHbIe ypaBHEHUs, KpaTHbIe HHTErpaiibl : yuebHoe nocooue mist CI1O / U. 1O. Anapeesa, O. U.
Bnosuna, H. B. I'penacos ; nox penakuueit A. H. Cecekuna. — 2-¢ uzn. — Capatos, ExatepunOypr :
[Ipodobpazosanue, Ypanbckuii GpeaepanbHblii yausepeuter, 2019. — 98 ¢. — ISBN 978-5-4488-0393-2, 978-
5-7996-2905-2. — TekKcT : 3NIeKTPOHHBIN // DNEeKTPOHHBIN pecypc udpoBoii odpazosarenbHoi cpenst CITO
PROFobpa3oBanue : [caiit]. — URL: https://profspo.ru/books/87838

Hogak, E. B. Bricmas matematuka. Anredpa : yuedbnoe nocooue just CI10O / E. B. Hoak, T. B. Psizanosa, 1. B.
Hosaxk ; mox penakuueii T. B. PszanoBoii. — 2-¢ u3n. — Caparos, Exarepun0Oypr : [IpodoOpa3oBanue,
VYpanbsckuii GpenepanbHbiid yauepcureT, 2019. — 115 ¢. — ISBN 978-5-4488-0484-7, 978-5-7996-2821-5. —
TekcT : 31eKTpOHHBIH // DIeKTpOoHHBIN pecypc nudporoii oopazosarenbhoi cpenst CITO PROFo6pa3oBanue :
[caitt]. — URL.: https://profspo.ru/books/87795

DjeMeHTHI BhICIIEH MaTeMaTHKH : yueOHoe nocobue aast CITO / B. U. Benoycosa, I'. M. Epmakosa, M. M.
Muxanepa [u ap.] ; nox penakmueii b. M. BeperennukoBa. — 2-¢ uzn. — Capatos, ExatepunOypr :
[IpododpazoBanue, Ypanbckuii peaepanbubiii yausepeuter, 2019. — 296 ¢. — ISBN 978-5-4488-0395-6,
978-5-7996-2795-9. — TekcT : 3NeKTpOHHBIN // DNeKTpOHHBIN pecypc nudpoBoii 00pa3oBaTEILHON Cpelbl
CIIO PROFob6pasosanme : [caitr]. — URL: https://profspo.ru/books/87794

MartseeBa, T. A. Marematuka : yueoroe nocobue mst CIIO / T. A. MatseeBa, H. I'. Penkkosa, JI. B. llleBenena
; mon penaknueit 1. B. Anekcannposa. — 2-e uzn. — Caparos, Exarepun0ypr : [IpodobpaszoBanue,
VYpanbckuii Genepanbubiii yauBepeuter, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TexkcT : anexTpoHHbIH // DneKTpoHHBIN pecypc nudpooit oopazoBatensHo cpensl CIIO PROFo6paszoBanue :
[caitr]. — URL.: https://profspo.ru/books/87821

Kopob6eiinukosa, 1. 0. MartemaTtuka. Teopus BepositHOCTEH : yuebHOe mocooue mis CIIO / U. 1O.
Kopob6etinukona, I'. A. Tpybenkas. — Caparos : [IpodoOpazoBanme, 2019. — 154 ¢. — ISBN 978-5-4488-
0344-4. — TexkcT : >IEKTPOHHBIH // DIEKTPOHHBINA pecypc mudpoBoit o0pazoBaTenbHOM cpenst CI1IO
PROFo0pa3osanue : [caiit]. — URL: https://profspo.ru/books/86073

Kouerkosa, 1. A. Maremaruka. IIpaktukym : yuebnoe nocodue / M. A. Kouerkona, K. U. Tumomko, C. JL
Cenesenb. — MuHck : PecmyOnukanckuii m”HCTUTYT npodeccruonanbHoro oopasosanus (PUII0), 2018. — 505
c. — ISBN 978-985-503-773-7. — TekcT : 31neKTpOHHBIHN // DNeKTpOHHBII pecypc undpoBoil 00pa3zoBaTebHON
cpenst CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/84874

MyxamernuHoBa, P. I'. Matemartuka. [loaroroBka k denepaqbHOMY HHTEPHET-3K3aMeHY : y4eOHO-
Meroandeckoe nocodue st CITO / P. I'. MyxamergunoBa. — Capatos : [IpodobpazoBanue, 2019. — 117 ¢. —
ISBN 978-5-4488-0256-0. — TekcT : aneKTpOHHBIH // DIEKTPOHHBINA pecypc HUpPoBol 00pa3oBaTenbHOMI
cpenst CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/83655
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Aunekcees, I'. B. Bricias matematuka. Teopust u mpaktika : yueonoe nocoodue st CI1O / T'. B. Anekcees, 1.
. Xonseun. — Capatos : [IpodobpazoBanue, Aii [Tu Op Meaua, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
4, 978-5-4488-0253-9. — TeKcT : 37eKTpOHHBIHN // DNeKTpOHHBIN pecypc nndpoBoit 00pa3oBaTenbHON CPeabl

CITIO PROFob6pasosanwe : [caitt]. — URL: https://profspo.ru/books/81274

AnmnatoB, A. B. Matematuka : yue6noe nocodue st CI1O / A. B. Annaros. — 2-e uzn. — CapaTos :
[Ipododpazopanue, Ait [Tu Op Meaua, 2019, — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. —
TeKkcT : JIeKTPOHHBIH // DNeKTPOHHBIN pecype udpoBoit oopasopatenbHol cpeapl CITO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/80328

I'punnera, U. B. Teopus BeposiTHOCTEN M MaTeMaTH4ecKasi CTaTUCTHKA : yueOHoe mocobue / M. B. ['punnesa,
JI. . ®enynosa, B. I1. [ankuit. — Bopouex : Boponexckuii ['ocyaapcTBeHHBINH ArpapHblii Y HUBEPCUTET HM.
Nmneparopa Ilerpa ITepsoro, 2017. — 165 ¢. — ISBN 2227-8397. — TekcT : 37eKTPOHHBIH // DINEKTPOHHBIN
pecypc uudpooii oopasoratensHoi cpeapl CITIO PROFob6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/72762

Martemartuka. Yacts 1 : yueonoe nmocobue / B. E. bernapsin, A. H. Bamekun, B. FO. Ksauko, E. A. [Tnukypenko
; mox penakuueii A. H. Bamexknn. — Mocksa : Poccuiickuii Tocy1apcTBeHHBIN YHUBEPCUTET MTPABOCY IS,
2015. — 184 c. — ISBN 978-5-93916-473-3. — TeKCT : 3JIeKTPOHHBIH // DIEKTPOHHBIN pecypc nudpoBoi
obpasosarensHoii cpenst CITO PROFob6pasosanue : [catit]. — URL.: https://profspo.ru/books/45226

Masaxos, A. H. Beiciias matemaTuka : yueonoe mocobue / A. H. Manaxos, H. W. Makciokos, B. A.
Hukumikna. — Mocksa : EBpasuiickuii oTkpbIThlilt nHCTUTYT, 2009. — 396 €. — ISBN 978-5-374-00194-5. —
TekcT : 31eKTpOHHBIH // DieKTpOHHBIN pecypc nudpoBoit oopaszoraTensHol cpeabl CITO PROFo0pa3oBanue :
[caitt]. — URL.: https://profspo.ru/books/10643

/lna npenooasameneit

06 oOpazoBanun B Poccmiickort ®emeparuu: @emepanbHbld 3akoH OoT 29.12. 2012 Ne 273-®d3 (c
WU3MEHEHUSMH U JIOTIOTHEHUSIMH ).

[Ipukaz MunncrepctBa mnpocBemenusi Poccuiickoit ®@enepammm ot 31.05.2021 «O6 yTBepx)aeHUn
(hemepanbHOTO rOCYTapCTBEHHOTO 00Pa30BaTENHHOI'0 CTAHAAPTa OCHOBHOT'O 00IIIeTr0 00pa3oBaHUs».

[Ipuka3 MunucrepctBa pocserienns Poccniickoit denepammu ot 12.08.2022 Ne 732 "O BHEceHHH
W3MEHEHHi B (pefiepaIbHBIi TOCYIapCTBEHHBII 00pa30BaTENbHBIN CTAHAAPT CPeTHEro 00mero oopa3oBaHus,
YTBEpXKICHHBIN MprKa3zoM MuHHCcTepcTBa 00pa3oBanus U Hayku Poccuiickort @enepannu ot 17 mast 2012 . Ne
413" (3apeructpupoBan 12.09.2022 Ne 70034).

[IpumepHast ocHOBHasi oOpa3zoBaTenbHash TMpOrpaMMa CpemHEro o0Imero oOpa3oBaHUs, OJOOpeHHas
pemieHueM ¢eaepanrbHOro yueOHO-METOANYECKOr0 O0bEeqMHEHHS 0 00IeMy oOpa3zoBaHUIO (IIPOTOKON OT 28
nroHs 2016 1. Ne 2/16-3).

HNurepHer-pecypcesl

1. www. fcior. edu. ru (MEpopMalimoHHbIEe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIbI ).
2. www. school-collection.edu.ru (Eaunas kosuteKmuu IUQPPOBBIX 00pa30BaTEIBHBIX
pecypcoB). YueOHOe n3nanue

3. Exponenta.ru http;//www.exponenta.ru KomnanusSoftlint. O06pa3zoBaTeIbHBIHI
MaTeMaTHYeCKHH CaWT. MaTCpI/IaJ'H:I g CTYACHTOB: 3aJa4yu C PpPCHICHUAMM, CIIPABOYHHUK 110
MaTEMATHUKE, SJICKTPOHHBIC KOHCYJIbTAIl[UU.
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4, I'azera «MaremaTuka» M3natensckoro noma «IlepBoe centsopsi» http://mat.1septemr.ru

5. MaremaTHKa B OTKpbITOM Kosuiempke http://www.matematiks.ru

2. Math.ru. Maremaruka u odpazoBanue. Http://www.math.ru

3. MocCKOBCKHH LIEHTP HEMPEPHIBHOI'O MateMaTuieckoro oopazoanus (MLIHMO)
http://www.mccmath.ru

4, Allmath:ru — Bcs MaTemartuka B ogHoMm mecte htto://www.allmath.ru

5. EgWorld:Mup matemarnueckux ypaBuenuii http://egwjrld.ipmnet.ru

6. Bcst anemMeHTapHas MaTeMaThKa: CpeHss MaTeMaTHYeCKash MHTepHeT-1Koma. http://www.bym
math.net

7. I'eomerpuueckuii mopranhttp://www.neive.by.ru

8. I'paduxu pyaxmii http://graphfunk.narod.ru

9. JlumakTrdeckre MaTepraltbl o nHpOopMaTHKe U MaTeMatuke. http://comp-science.narod.ru
10. JluckperHas MaTematuka: anroputmsl (mpoexkt ComputrAlgorithmTutor) http://rain.ifmo.ru/cat/
11. EI'D no maremMaTHKe: MOArOTOBKA K TeCTUpOBaHuto hitp://www.yztest.ru

12. 3a1ayHuK Ui TOATOTOBKY K OJIMMITAAiaM 1o Matemartuke http://tasks.ceemat.ru

13. 3aHnMaTenbHasg MaTeMaTHKa — IIKOJIbHUKAM (OJMMITHA/IbI, UTPBI, KOHKYPCHI 110 MaTEMaTHKE)
http://www.maht-on-line.com

14. WurepHer — npoekT «3amaumny» http://www.prodlems.ru

15. Maremarnyeckue >Tioanl http://www.etudes.ru

16. MaremaTuka On-line cripaBounast nH(GOpMaIs B TOMOIIb cTyaeHty http://www.manhtm.hl.ru
17. MareMaTHKa B IOMOIIIb IIKOJIBHUKY M CTYICHTY (TecThl 0 MaTematuke online)

http://www.mathtest.ru
18. MaremaTuKka IJIs IIOCTYAOMKX B By36I http://www. matematika.agava.ru

19. Marematuka: KoHCyIbTallMOHHBIN LIEHTP MpeEnoaaBaTeseii u BoITyCKHUKOB MI'Y
http://school.msu.ru

20. Maremaruka u nporpammupoBanwne http://www.mathhrog.narod.ru

21. MaremaTHyeckre ONMMITHA IR  OTMMITHAIHbIe 3anaqn http://www.zaba.ru

22. MexayHapoAHbIH MaTeMaTHUeCKHii KOHKypc «Kenrypy» http://www.kenguru.sp.ru

23. MockoBcKkas MaTeMaTH4YeCKast OJMMITHAAa MKOIHIKOB http://olympiads.mccme.ru/mmo/
24, Peme6amK. RU:BrIcas MaTemMaTka 1 SKOHOMETPHS — 3aa4H, PEIICHHS

http://www.reshebnik.ru
25. Caiir snemenTapHoii marematiku Jmurpus ['yuaa http://www. mathnet.spb.ru

26. TypHup roponoB — MexxayHapoaHas MaTEMaTHYECKasl ONMMIUAAA U1l IIKOIbHUKOB
http://www.turgor.ru
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4. KOHTPOJIb 1 OLIEHKA PEYJIbTATOB OCBOEHUSI YYEBHOM JUCIHUILIAHBI

Maremaruka
Pe3ysbTaThl 00y4yeHus DopMbI H METObI
KOHTpOJ’lﬂ " OLICHKHU
(ocBOeHHDBIE YMeHUsI, YCBOCHHbIE 3HAHHUS) pPe3yaLTATOB 06y4enus
Ymenua:

— CaMOCTOATCIIBHO ONIPCACIIATE HCIU ACATCIIBHOCTU U COCTABJIATH
IJIaHbI JCATCIIBHOCTHU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJIMPOBATH U KOPPCKTUPOBATH ACATCIIBHOCTD,
HNCIIOJIb30BATH BCC BO3MOIKHBIC PCCYPCHI IJId JOCTUKCHHA
ITOCTaBJICHHBIX ueneﬁ " pCalin3alivu IIJIaHOB ACATCIIBHOCTH,
BBI6I/IpaTB YCIICIOHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX]

— MPOJYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATH B MPOIECCE
COBMECTHOM JEATEIbHOCTH, YUUTHIBATD MO3UIIMH JIPYTUX
YYaCTHUKOB JI€ATENbHOCTH, 3P PEeKTUBHO pa3peniaTh KOHPIUKTHI;

— BJIaJIETh HABBIKAMH ITO3HABATEIHHOMN, YU4EOHO-
MCCIIEZIOBATEIHCKON U MTPOSKTHOM NIEATETPHOCTH, HABBIKAMU
paspeiieHus mpooJIeM; CITOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITETTLHOMY TIOUCKY METOJIOB PEIICHUS MTPAKTHYSCKHIX
3aj1a4, MPUMECHECHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

— BJIQJIETh HABBIKAMU CaMOCTOSITEIbHON NH()OPMAIMOHHO-
[T03HABATEJIBHOU 1€ TEIbHOCTH, BKIKOYAsi YMEHUE
OpPUEHTUPOBATHCS B PA3IUYHBIX HICTOYHUKAX WH(OPMAIIUH,
KPUTUYECKU OIICHUBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO,
MOJIY4aEMYIO U3 Pa3JINYHbIX UCTOYHHUKOB;

— BJIAJACTb A3BIKOBBIMH CPCACTBAMMA: YMCHHUC SACHO, JIOI'MYHO U
TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUA, UCIIOJIb30BATh aICKBATHEIC
SA3BIKOBBIC CPCICTBA,

— BJIaJIETh HABBIKAMU MO3HABATEIBHOM pe(IEKCUU KaK
OCO3HAHUS COBEPIIAEMBIX JEUCTBUUA U MBICIUTEIBHBIX
MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX II03HABATEbHBIX 337a4 U CPEJICTB ISl UX

OreHka pe3ynbpTaToB
IMUCBbMEHHOI'O U YCTHOT'O
OITPOCOB.

OrneHka KOHTPOJIBLHOM
paboTHI.

OrneHka pe3ysnbTaToB
MIPaKTHIECKOW pabOTHI.

OreHka pe3ybTaToB
CaMOCTOSITEITHLHON pabOTHI

OLeHKa pe3ynbTaToB
CaMOCTOSITENbHON PadoThI

OLeHKa pe3ynbTaToB
TECTUPOBAHUS

OreHka pe3yabTaToB
MUCbMEHHOI'O U YCTHOT'O
OIIPOCOB.

OreHka pe3yJibTaToB
MUCEMEHHOTO W YCTHOTO
onpocos. Onenka
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JIOCTHKCHMS,

— BJIAJIETH LIEJIEYCTPEMIICHHOCTBIO B IIOUCKAX U IPUHATHH
pelIeHHi, cO0Opa3UTENBbHOCTBIO U HHTYUIMEN, PA3BUTOCTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHHI; CHOCOOHOCTHIO
BOCIIPUHUMATh KPacoTy U TAPMOHHUIO MUPA;

— BJIAJICTb CTAHAAPTHBIMU ITPHUCMaMH PCHICHHA pallMOHAJIIBHBIX U
HppalrOHAIBHBIX, ITOKA3aTCIIbHBIX, CTCIICHHLIX,
TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM;

—HCIOJIb30BaTh T'OTOBBIE KOMITBIOTEPHBIE TPOTPAMMBI, B TOM
YUCJIE JJI IOUCKA ITyTH PEIICHUS U WIUTIOCTPALMU PELIECHUS
YpaBHEHU U HEPABEHCTB;

— XapaKTepu30BaTh MOBe/ICHUE (YHKINHI, UCTIOIH30BATh
MOJIYYEHHBIE 3HAHUS JJIS1 ONMCAHUS U aHAJIN3A PEaIbHbIX
3aBUCUMOCTEH;

— pacrno3HaBaTh TeOMeTpUYecKre (GUTyphl Ha YepTexKaxX, MOACIISIX
U B peaJIbHOM MUPE; IPUMEHSTh H3yUYeHHbIE CBOWCTBA
reoMeTpudeckue GUrypbsl ¥ GopMyIibl ISl peIIeHUs
reOMETPUYECKHUX 3324 U 33/1a4 C MPAKTUUECKUM COJIepIKAHUEM;

— HaxOJUTh U OLICHUBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
IIPOCTEUIINX NMPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE
XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH;

— HCTOJIb30BaTh TOTOBBIC KOMITBIOTEPHBIC ITPOrpaMMBI TTPU
pelleHuy 3aay.

PE3yIbTATOB MPAKTHUECKOMN
paboTHL.

OrneHka pe3ynbTaToB
MPAaKTUYECKON paboTHI.

OrneHka pe3ynbTaToB
CaMOCTOSATENbHON PabOThI

OrneHka KOHTPOJIBHOM
paboThI.

OreHka pe3ynbTaToB
CaMOCTOSATENbHON PabOTHI

OreHka pe3ynbTaToB
CaMOCTOSATENbHON PabOThI

OreHka pe3yynbTaToB
MPAKTHIECKON PabOTHI.

OrneHka pe3yynbTaToB
MIPaAKTHIECKOW pabOTHI.

OrneHKa KOHTPOJILHOM
paboTHIL.

OreHka pe3yIbTaToB
MIPaKTHIECKOH pabOTHI.

OLeHKa pe3ynbTaToB
CaMOCTOATENBHON PabOTHI

OLeHKa pe3ynbTaToB
MPAaKTUYECKOH paboTEI.

3nanusn:

— O MAaTCMATHKC KaK YHUBCPCAJIbHOM A3BIKC HAYKH, CPCACTBC
MOACIUPOBAHUA SIBIICHUM U IponecCoOB, HACAX U METOAAX

OL[GHKa PE3YJIbTATOB
TCCTUPOBAHU A, PE3YJIbTATOB
IMUCBbMCHHOI'O U YCTHOI'O
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MaTeMaTHUKHU;

— 3HAYMMOCTH MATEMAaTUKH JJIsl HAYYHO-TEXHUYECKOIO
nporpecca, cOpMHUPOBAHHOCTh OTHOIIEHUSI K MATEMATUKE KaK K
4acTu 00I1IeUeTIOBEYECKOM KYJIBTYPhI Yepe3 3HAKOMCTBO C
HWCTOPUEN PA3BUTHUS MATEMATUKH, SBOJIOUMEN MATEMAaTUYECKUX
HUeH;

— 00 OCHOBHBIX IOHATHUIX MaTEeMaTUUYECKOI0 aHAJIM3a U UX

CBOMCTBAX;

— O mIponeccax mu ABJICHUAX, UMCHOIINX BepOHTHOCTHBIﬁ
XapaKTep, CTATUCTUICCKUX 3dKOHOMCPHOCTAX B PpCAJIbHOM MHUPC,
OCHOBHBIX ITOHATHAX BHCMCHTapHOfI TCOPHUHU BepOHTHOCTeﬁ;

—OCHOBHBIX MMOHATUH O TNIOCKUX U IMPOCTPAHCTBCHHBIX
IrCOMCTPHUUICCKHUX @Hrypax, WX OCHOBHBIX CBOMCTB.

OITPOCOB.

OrneHka KOHTPOIBbHOMN
paboTEHL.

OrneHka pe3ynbTaToB
TECTUPOBAaHUA, PE3YJILTATOB
IMUCBbMEHHOI'O U YCTHOI'O
OITPOCOB.

OreHka pe3ynbTaToB
TECTUPOBAaHUA, PE3YJILTATOB
IMMCBbMEHHOI'O U YCTHOI'O
OITPOCOB.

OreHka pe3yynbTaToB
TECTUPOBAaHUA, PE3YJIBTATOB
IMMCBbMEHHOI'0 1 YCTHOI'O
OITPOCOB.

OrneHKa KOHTPOJIBLHOM
pabotsl. OreHka
PE3YJIbTATOB TECTHPOBAHHS,
PE3yJIbTAaTOB ITUCbMEHHOT'0 U
YCTHOT'O OITPOCOB.
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