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

1.1. Ob6aacTh NpuMeHeHus: nporpaMmebl. Pabouast mporpamMma paspadoTaHa 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 aumcuumiauebl B crpykrype OIIOII: lucunminna Martemarnka
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. IloHuMate CyImIHOCTh M COIMAJIBHYIO 3HAYUMOCTH CBOEW OynyIiei mnpodeccum,
MPOSABJIATH K HEW YCTONYHUBBIA HHTEPEC.

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 PAa3BUTHS.

OK 5. MHcnonszoBaTh HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMM B
mpoecCHOHaNbHOM NESITETEHOCTH.

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

OK 7. Bpatp Ha ce0st OTBETCTBEHHOCTb 3a padOTy UJIEHOB KOMaH/bl (MOJYMHEHHBIX), 32
pe3yIbTaT BBIIOIHEHUS 3aJaHUN.



OK 8. CamocTosSITeNbHO ONpeAessITh 3ajaud MPOPEeCCUOHATBHOIO U JUYHOCTHOTO
pa3BUTHs, 3aHUMATbCS CaMOOOpPAa30BAHMEM, OCO3HAHHO IUIAHUPOBATH IOBBILIEHUE
KBJIH(PUKALIUH.

OK 9. OpueHTupoBaThCs B YCIOBUAX YACTOM CMEHBI TEXHOJOTHI B MpOo(ecCHOHaIbHON
NEATEIbHOCTH.

OK 10. ObecneunBaTh O€30MacHble YCIOBHS Tpyaa B HpodecCHOHATBHOU
JeSITeTbHOCTH

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

o oOecrieueHne  C(POPMUPOBAHHOCTH  MPEJCTABICHUH O  COLMAIBHBIX,
KyJbTYPHBIX UCTOPUUYECKUX (haKTOpPaX CTAHOBJICHUSI MATEMATUKH;

o oOecrieueHue CGHOPMHUPOBAHHOCTH JIOTMYECKOTO, aJTOPUTMUYECKOTO U
MaTEMAaTUYECKOTO MBIIIJICHUS;

o oOecrieueHue cPOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MMOTYyUYEHHBIE 3HAHUS
IpU pelIeHUH Pa3InYHbIX 33/1ay;

o oOecrieueHue cPOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK 4acTH
OOIIEeYeIOBEYECKON  KYJIbTYpbl, YHHMBEPCAJIBHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
ONMCHIBATh U U3y4aTh pPEAJIbHBIC POLECCHI U SBJICHUS.

3ajgaum:

® CHCTEMAaTH3HPOBATh CBEJCHHS O YUCIIAX, U3YYHTh HOBHIC M paHEE M3yYCHHBIC
olepalviii HaJl  YHCJIaMH,

® CHCTEMAaTH3HPOBATh W PACHIMPUTH CBEICHUS O (YHKIIHSIX, COBEPIICHCTBOBATH
rpadUYecKue yMEHHUsS; IO03HAKOMUTHCS C OCHOBHBIMH HJIESIMH W METOJaMHU
MaTeMaTUYeCKOTO aHajan3a B OOBEME, MO3BOJISIONIEM HCCIEA0BATh DJIEMEHTApHBIC
(GYHKIIMU U pemaTh MPOCTEUIne TeoMeTpruiecKkue, GU3nIecKie U Ipyrue MpuKIaaHbe
3a/1auu;

e chopMupoBaTh TEXHUKY alreOpandecKux MpeoOpa3oBaHUN sl pEHICHUS
ypaBHEHUI, HEPABEHCTB M CHUCTEM; CIIOCOOHOCTh CTPOUTH M HCCIEAOBATH MPOCTEUIITNE
MaTeMaTUYeCKue MOJEIN TPH PEIICHUH NPUKIAAHBIX 3a/1ad, 3aJad W3 CMEXKHBIX |
CHEIUATBHBIX TUCIUTLINH;

e c(hopMuUpOBaTHh HATJIAHBIC MPEJCTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax U
M3y4eHHE WX CBOWCTB, CMOCO0aX TEOMETPUYECKUX W3MEPEHUH, KOOPAUHATHOTO U
BEKTOPHOTO METOJIOB JJIS PEIICHUS MAaTEMATUICCKUX U MPUKIATHBIX 3a]1a4;

e chopmMupoBaTh KOMOWHATOPHBIE YMEHHUS, MPEICTABICHUS O BEPOSTHOCTHBIX
3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUPA.



OCHOBY MpOrpaMMBbl COCTAaBIISET COJEp)KaHHE, COTJIACOBAHHOE C TpPEOOBAHUSAMU
dbenepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHOrO CTaHAapTa CpeaHero (IOJIHOIO)
oOmrero oopazoBanust 0a30BOr0 YpOBHS.

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

e ajreOpanyeckasl JUHUS, BKIIOYAOIIas CHCTEMAaTH3alMI0 CBEACHUHN O uuciax;
M3yUY€HUE HOBBIX U 0000IIEHHE paHee M3YUYCHHBIX omnepainui (BO3BEICHHUE B CTEIECHb,
W3BJICUCHUE KOPHS, JiorapuMHUpPOBaHHUE, CHHYC, KOCHUHYC, TAaHT€HC, KOTAaHT€HC H
oOpaTHblE K HHM), HM3y4YCHHE HOBBIX BHJOB UHCJIOBBIX BbIpaXeHUH U (HOpMYI;
COBEPIICHCTBOBAHME TMPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON  KYJIBTYPBHI,
paclIMpeHre U COBEPIIEHCTBOBAHUE aire0panveckoro ammapara, cOpMHpPOBAHHOTO 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 OCHOBHBIMHM HJICSIMH M METOJIaMH MAaTeMaTHYECKOI'o aHaju3a B 00beMe,
MO3BOJISIIOIIEM  UCCIE0BAaTh JJIEMEHTapHble (YHKIMU U pellaTh MPOCTEUIITNE
reoMeTpudeckue, (GU3MYECKHEe W JAPYrue NPUKIAAHBIC 3a/Ja4d; JUHUS YpPaBHCHHH WU
HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUH M HCCIEAOBAHMHM MaTEMaTHUYECKUX MOJEIEH,
nepeceKaromasca ¢ aiaredpandyeckol M TEOPEeTUKO-(PYHKIMOHAIBHOW JMHUSAMHU U
BKJIIOUAIOIIasi  pa3BUTHE U COBEPIICHCTBOBAHME  TEXHUKH  alreOpandecKux
npeoOpa3oBaHuil ISl pellieHUs] YpaBHEHUM, HEPABEHCTB U CUCTEM; (POPMUPOBAHHE CIIO-
COOHOCTH CTPOUTH U UCCIEIOBATH MPOCTEHUININE MATEMATUIECKUE MOJIEIH MIPU PEIICHUH
NPUKJIAIHBIX 337124, 33/1a4 U3 CMEKHBIX U CIEIUATbHBIX JUCIUILINH;

® TeOMETpUYECKash JIMHMS, BKIIOYAIONIas HArJSAHBIE TMPEACTaBICHUS O
NPOCTPAHCTBEHHBIX (UTypax M HM3yYEHHUE HX CBOWMCTB, (POPMUPOBAHHE U pPa3BUTHE
POCTPAHCTBEHHO- TO BOOOpAXEHUS, PA3BUTHE CIIOCOOOB T€OMETPUYECKUX M3MEPEHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJOB ISl PELICHUS MAaTEMAaTUYECKUX W MPUKIAJTHBIX
3a;ay;

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

Conepxkanue mporpaMMbl CTPYKTYPpUPOBAHO  HAa OCHOBE KOMIIETEHTHOCTHOIO
noaxona. Pa3BuTue cojaepKaTelbHBIX JIMHUN CHOCOOCTBYET COBEPUIEHCTBOBAHUIO
WHTEJUIEKTYaJbHBIX W PEUEBBIX YMEHUN MyTeM OOOTrallleHHsi MaTeMaTHYECKOro
S3bIKa, Pa3BUTHUS JIOTUYECKOTO MbIIUICHUS, (POPMUPYET HABBIKM CaMOCTOSITEIBHOM
y4eOHOM IeSITENBHOCTH, CaMOOOpa30BaHUsl U caMopeanu3aluy JUYHOCTH.



[Iporpammoii npegycMoTpeHa MNOATOTOBKA OOYYalOLIMXCs K IK3aMEHY MO0 Marepuajiam
EID.

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

¢ JUIHOCTHBIX:

— c¢(OpMUPOBAHHOCTH MIPEACTABICHUN O MAaTEMaTUKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpPEACTBE MOAECIUPOBAHUS ABICHUM U TPOLIECCOB, UAECAX U METOIaX MATEMATUKH;

— TIIOHMMAaHHuC 3HAYUMMOCTH MATCMATUKU JJIA HAYYHO-TCXHHUYCCKOro IIporpecca,
C(I)OpMI/IpOBaHHOCT]':: OTHOIICHHUA K MATCMATHKEC KaK K 4YaCTHu 06IJ_IGIICHOBCIICCKOI\/’I
KyJbTYpPbl YCpPC3 3HAKOMCTBO C HCTOpHeﬁ pasBuUTUA MATCMATHKU, 3BOJIIOHHGI>'I
MAaTEMaTH4YCCKUX PII[GfI;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHS, TPOCTPAHCTBEHHOTO  BOOOpa)keHUS,
ANTOPUTMHUYECKOW KYJIBTYPhl, KPUTHYHOCTH MBIIUICHHS HAa YPOBHE, HCOOXOJIUMOM JIJIs
Oymymie TpodeCCUOHANBHONW NEATENBHOCTH, IS TIPOJOJDKEHUS O00pa3oBaHUS W
caM0o00pa3oBaHus;

— OBJaJCHUE MaTEeMaTUYECKUMHU 3HAHHSAMU M YMEHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOM JKHU3HU, JII OCBOCHHUS CMEXHBIX E€CTECTBEHHOHAYYHBIX TUCHUIUIMH U
JTUCIUIUIMH TTPO(ECCUOHANBHOTO IMKJIA, JJIS MOJy4YeHUss oOpa3oBaHUs B 00OJIACTAX, HE
TpeOyIouX YriiyOJIeHHONH MaTeMaTHYECKOM MOATOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSKEHUU BCEW >KM3HHU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPhIBHOMY OO0pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM TpodeccroHaIbHON U OOIIIECTBEHHON JICITEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM W OTBETCTBEHHOM
NEeATEbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MMOJIE3HOH, yUeOHO-HCCIIeIOBATEILCKON, MPOSKTHON U
OPYTUX BUAAX AEATEIbHOCTH,

— OTHOIICHHE K HpO(I)eCCI/IOHaJIBHOI\/'I ACATCIbHOCT KaK BO3MOXHOCTH Y4YaCTHUA B
PCHICHHUHN JIMYHBIX, 06HICCTBGHHI)IX, rocyagapCTBCHHbIX, O6I_HeHaI_II/IOHaJ'H>HBIX HpO6JI€M;

* MeTAalIpeAMETHbIX:

— YMCHHC CaMOCTOATCIIbHO OIIPCACIIATh HCJIN ACATCIBbHOCTH W COCTABJIATH IIJIAHBI
ACATCIbHOCTH; CaAMOCTOATCIBbHO OCYIICCTBIIATH, KOHTPOJHUPOBATH W KOPPCKTHUPOBATH
ACATCIbHOCTD, MCIIOJIB30BATh BCC BO3MOIKHBIC PECCYPCHI AJId JOCTHKCHUA ITIOCTABJICHHBIX



Heiael M peanu3alMM IUTAHOB JESTENbHOCTH; BBIOMpATh YCIHEUIHbIE CTPAaTETUU B
Pa3IUYHbBIX CUTYaLUX;

— yMEHHUE NPOJYKTUBHO OOIIATHCS M B3aMMOJECHCTBOBATH B IMPOIECCE COBMECTHOU
NEATeNIbHOCTH, YYUTHIBATH MO3UIUU APYTUX YYACTHUKOB ACSTEILHOCTH, d(P(HEKTUBHO
paspeiiatb KOHPIUKTHI;

— BJAQJCHUE HaBBbIKAMHM I[103HABATENIbHOM, YYEOHO-HCCIEOBATEIbCKOM W MPOEKTHOU
NEeSATENbHOCTH, HaBBbIKAMHU pa3pelieHus Npo0sieM; CIHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHMCKY METOJOB pEIIECHUsS MPaKTUYECKUX 3a/ad, NPUMEHEHHIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

— TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIBLHOM I/IH(I)OpMaLII/IOHHO-HOSHaBaTCHBHOﬁ
ACATCIIBHOCTHU, BKIIIOYasd YMCHHUC OpPUCHTHPOBATHCA B PA3JIMYHBIX HCTOYHHKAX
I/IH(I)OpMaI_II/II/I, KPUTHYCCKHU OLCHUBATDb 151 HHTCPIPETUPOBATH I/IH(I)OpMaLII/IIO,
MOJIy4acMyYIo U3 pa3JIMUHbIX HCTOYHUKOB,

— BJIAACHHC A3BIKOBBIMU CPCACTBAMH. YMCHHC SACHO, JIOTUMYHO M TOYHO H3JIaraTb CBORO
TOYKY 3PCHUA, UCIIOJIB30BATH aJICKBATHLIC A3BIKOBBIC CPCACTBA,

— BJIaZACHHUC HaBbIKaMH MMO3HABATECJILHOM pe(i)JIeKCI/II/I KaK OCO3HaHUs COBCPpHIACMBIX
ﬂGﬁCTBHﬁ U MBICIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, I'paHHUI] CBOCTO
3HAHUA U HC3HAHWA, HOBBIX IIO3HABATCIIBHBIX 3aa49 U CPCACTB AJIAA UX JOCTUKCHUA,

— IIEJICYCTPEMJIEHHOCTh B TIOMCKax W TMPHUHSATUU pEUIeHUH, cO00pa3uTeIbHOCTh U
UHTYULIUS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPECTaBIICHUN; CIIOCOOHOCTD
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MHUPA;

* IPEeAMETHBIX:

— chOpMHUPOBAHHOCTH MPEJICTABICHUNA O MAaTeMAaTHKE KaK YaCTH MUPOBOU KYJbTYpHI U
MeCT€ MATeMaTUKH B COBPEMEHHOW UMBWIM3ALMHU, CHOCO0aX OIUCAHUS SIBICHUM
pEalbHOr0 MHPA HA MATEMATHUYECKOM SI3BIKE;

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUNH O MAaTEMaTUYECKUX MOHATUAX KaK BaXKHEHIIMX
MAaTEMAaTHYECKUX MOJIEIISAX, IMO3BOSIOIINX ONUCHIBATH U U3y4aTh Pa3HbIE NPOLECCHl U
SIBJICHUSI; TIOHUMAHUE BO3MOYKHOCTH aKCMOMATHYECKOTO MOCTPOCHUS MAaTeMaTUUYECKHUX
TEOpUU;

— BJIaACHHUC MCTOAAMM AO0KA3aTCIbCTB U AJIFTOPUTMOB PCIICHUA, YMCHHUC HUX IIPUMCHATD,
IIPOBOAUTH AOKA3aTCIBbHBIC PACCYXKICHUA B XOAC PCIICHHA 3a1a4;

— BJIQJICHUC CTaHAAPTHBIMH NMPHEMaMHU PEIICHUS PallMOHAIBHBIX M HPPAllMOHATBHBIX,
MOKa3aTeNbHBIX, CTCMEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHUM M HEPABEHCTB, HX
CHCTEM;



— c(OpMUPOBAHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSATHUSX MATEMATHYECKOIO
aHaJgu3a M MX CBOMCTBAaxX, BIaJICHUE YMEHHUEM XapaKTepHU30BaTh MoBeAcHUE (DYHKIUA,
HACTIOJB30BAHME TMIOJIYYCHHBIX 3HAHUM JUI ONMCAaHUA W aHajau3a pPeajbHbIX
3aBUCHMOCTEM;

— BJIQJICHHE OCHOBHBIMU MOHATUAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, HMX OCHOBHBIX CBOHCTBax; C(QOpPMHUPOBAHHOCTb YMEHHUS paclo3HABaTh
reoMeTpuueckue (GUrypbl Ha 4eprexkax, MOJAENISIX M B peaJbHOM MHpE; MPUMEHEHHUE
M3YYEHHBIX CBOMCTB r€OMETPUYECKUX QUryp U (popmys sl pelieHus TeOMETPUUECKUX
3a/1a4 U 3a7a4 C MIPAKTUYECKUM COJIEPKAHUEM;

- C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 TImpomecCax Hu ABJICHHAX, HNMCIOUIUX
BepOHTHOCTHBIﬁ XapaKTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pPCAJIbHOM MHUPC,
OCHOBHBIX ITOHATHAX SHCMCHTapHOfI TCOpUHn BGPOSITHOCTeﬁ; YMGHI/Iﬁ HaxXoUuTb H
OOCHUBATbL BCPOATHOCTH HACTYIUICHUA COOBITHI B HpOCTGﬁH.IPIX MPAaKTUYCCKUX
CUTyalludX U OCHOBHBIC XdpPAKTCPHUCTHUKHU CﬂyqaﬁHLIX BCIIMYHMH,

— BJIIAACHHUC HAaBBIKAMU HCIIOJB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX TIIpOrpaMM IIpH
PCUICHUN 3a1a4.

1.4 IlpodunabHas cocTapiasiionmias (HANPaBJIEeHHOCTh) 0011e00pa3oBaTeJIbHOM
AUCHUIIMHBI MaTemaTnka

[Mpodrmmzanus gucruIuIMHEEl MaTeMaTHKa OTpakaeTCsl Ha BBHIOOPE NPHOPUTETOB B
OopraHu3anud  y4eOHOH  JCATCIBHOCTH  OOYyYaromuxcs M IPEHMYIICCTBEHHO
OpUEHTUPOBAaHA Ha AJTOPUTMHYCCKHI CTUJIb Pa3BUTHUS IMO3HABATCIBHOW JICITCILHOCTH.
[Ipy wM3ydYeHWM IUCHUIUIMHBI BHUMaHHE oOydarmmuxcs Oyaer oOpameHo Ha e
NPHUKJIAIHON XapaKTep, Ha TO, IJC M KOTJa HM3ydacMbIe TCOPETHYCCKHE TOJOKCHUS U
NPAKTHYCCKUE HABBIKM MOTYT OBITh HCIIOJNIB30BAaHbI B OyayIIed MpaKTHYCCKOM
nesTenbHOCTH. IloaToMy mporpamMma Kypca MaTeMaTHKH, BKJIOYas Oa3HMCHBIN
KOMIIOHCHT CPEIHEr0 MaTeMaTHYeCKOro oOpa30BaHHs, OTPaKaeT COOTBETCTBYIOIIHC
npodeccruoHanbHble MOTPEOHOCTH PabOYHX CIENHUATBLHOCTEH:

® JUIsl CHEIUATBHOCTH  «YTPaBICHHWE, OKCIUTyaTalusi W OOCIy>KHMBaHUE
MHOTOKBApTUPHOTO JJOMa» HEOOXOAMMBI 3HAHUS U HaBBIKH CUETHOTO XapaKTepa, YMEHUs
BBIMIOJIHATh JEUCTBUSl C YUCIAMU PA3HOTO 3HAKA, ONEPUPOBATH OOBIKHOBEHHBIMU H
JNECATUYHBIMU JpOOSIMU, TPOLICHTAMU, HABBIKM YBEPEHHOTO BIIAJICHUSI KaJbKYJIATOPOM;
e mpu aHanmm3e paboThl 00OPYMOBAaHUS W OMPENCICHUH BbIXOAAa MapamMeTpOB
W3 WITATHBIX PEKUMOB AaKTHUBHO MCIIOJb3YIOTCS OTHOILICHUS BEJIMYHUH, IPOIMOPILH,
npsiMasi 1 oOpaTHasi MPOMOPUUOHATIbHAS 3aBUCHUMOCTH, CTEMEHHM YHCIA, PEIIaloTCs
YpaBHEHUS;
e sl OyIyHIMX TEXHUKOB MPU MPOECKTUPOBAHUU TEXHOJIOIMYECKUX MPOIECCOB U
uHTepdeiicoB kK HUM NPO(PECCHOHATBLHO 3HAYMMBIMU SIBJISIIOTCS BIIaJICHHE MOHSTUEM
9



(YHKIMOHAIBHON 3aBUCUMOCTH, YMEHUE HAXOAUTh O0JACTh ONpeaeseHus (PyHKIHH H
o0nacTh 3HauYeHW (YHKUMUK, 3HAHUE CBOMCTB 3JIEMEHTapHbIX (YHKLUHUM, yMEHHE
CTPOUTH U YATATh Ipa@uKu (HYyHKIIHIA;

® U3yYEHUE TEXHUYECKOM JOKYMEHTAllMU, 4YEepTeKeW, MNPUHLHUIIOB padOThI
TUIIOBBIX 3JIEKTPOHHBIX YCTPONCTB — HABBIKM, HEOOXOAMMBIE TEXHHUKY, MPEACTOALIAS
pabota Tpebyer Xopomio CcHOPMYIMPOBAHHBIX TMPEACTABICHUNA O B3aUMHOM
PacnoIOKEHUH TPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE; popMax, pazMepax OCHOBHBIX
Guryp ¥ HMX coueTaHWW; YMEHUH pacro3HaBaTh, BHUJIETh HA 4YepTexax U  CXEeMax
OCHOBHBIE T'€OMETPUYECKHE TENA, HX COYETAHUs, CEYEHUS TE€OMETPUUYECKUX TeI
IUIOCKOCTSIMU, MO3TOMY HEOOXOJMMO 3aKpENUTh 3HAHME ONpeIeNieHUH NapaijiesbHbIX,
NEPECEKAIOIMXCS U MEPIECHIUKYIISIPHBIX NPSIMbIX UB MPOCTPAHCTBE; NAPaIEIbHOCTH U
NEPNEHAUKYISPHOCTU MPSAMOU U IIOCKOCTH;

® Ha TMpakTUKe oOydaloluuecss BCTPEYalOTCs C 3aJayaMd Ha HAaXOXKJEHUE
IoNIaiel MOBEPXHOCTH, YMEHHE BBIYUCIATH IUIOUIAAb OOKOBOW M MOJHOM
MOBEPXHOCTEH T€OMETPUUYECKUX TeJ, 00BEMbI IPU3MbI, TUPAMUIbBI, IUIUHAPA, KOHYCA,
YCEUEHHOTO KOHYCA;

® /111 OCMBICJIEHHOT'O MCITOJIb30BaHMs 3HAHUIN B KypCE€ METPOJIOTUSI U TEXHUYECKUE
U3MEpEHUsl, HYXXHO B Kypce€ MaTeMaTHKH peliaTth 3aJaud C NpodeccrHoHaIbHbIM
COJIEp/KaHHUEM.

[Iporpamma npegycMaTpUBaeT OCYIIECTBIEHUE PETMOHAIBHOTO KOMIIOHEHTA:
U3ydeHHe crenu@ukd pacy€ToB PACXOAYEMBIX MaTepUajioB TPH COCTaBICHUU
nedEeKTHBIX BEJAOMOCTEH M TNPUMEHEHHE 3HaHUN HEOoOXOIUMBIX JJIsi oOecrneueHus
KOHKYPEHTOCIIOCOOHOCTH BBIMYCKHUKA HA PBIHKE TPY/a.

[IporpaMmma mnpegycMaTpuBaeT IIUPOKOE HCIOJIB30BAHUE MEKIPEIMETHBIX
CBSI3€U: C TEXHUYECKUM YECPUYCHHUEM, BJICKTPOTEXHUKOM, METPOJIOTUEN U TEXHUUYECCKUMU
U3MEPEHUSMH, aBTOMATH3aIUEH TPOU3BOJICTBA, (DU3UKOH.

1.5 Koaun4vecTBO 4acoB HA OCBOEHHE MPOrpPaMMbl y4eOHOI JUCHUIITINHBI
MaremaTuka

MaxkcumaiipHas Oos3arenpHas | CaMOCTOATE b
. 5 Bcero guacos B 5
bl cOHas ayquTopHas |Hag pabora

pyn ya y4eOHOM Toy Y : P

Harpy3ka Harpy3ka yUaluXxcs

~ | 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
Oobs13aTesibHAs ayIMTOPHAs y4yeOHAsl HAarpy3Ka (Bcero) 234
B TOM YHCIJIE:

nabopaTopHbIe pabOTHI -
MIPaKTUYECKUE 3aHATUS -
KOHTPOJIbHbIE pabOThI -
CamocTosiTeibHAsI padoTa o0y4aromerocs (Bcero) 117
caMOCTOsITeNIbHAs (BHEAyTUTOpHAsI) paboTa: 117
1. CocraBieHrue KOMIIBIOTEPHOM Mpe3eHTaluun Ha Temy «Pa3Butue 2
TIOHATHUSL O YUCIIE»

2. Munn poekT «/crosib30BaHre YUCe]l 1 MaTeMaTHIeCKUX TIOHITHHA B 2
MIECHAX U MY3BIKQJIbHBIX TTPOU3BEACHUIX)

3. Pemenue 3a1a4 Ha POIIEHTHI 1
4. CocraBnenne Ttabmuupl 1o Teme: «lIpsimas wu  oOpaTHas 2
MPOMOPIIHOHAIBHOCTH. KBaipaTraHas n KyOudeckas () yHKITHID

5. Meron mMuHU-TIpoeKTOB. COCTaBIE€HHE KOMMBIOTEPHOUN MpPE3ECHTALMU 6
Ha TeMy «KopHu, crenenu u jorapu@mbiy».

6. Pemenue 3amady Ha OCHOBHBIC CBOWMCTBa JjorapudmoB. Pemienne 6
Jorapu(MUUECKUX YpaBHEHUH U HEPaBEHCTB.

7. Pemienne 3anau «I'eomerpudeckre (GUrypsl Ha MIIOCKOCTH 2
8. Cocrasienne tabiauis! «CocraBienne Ta0mumel o teMe «B3anmMaoe 2
pacroio’keHue NPSAMBIX U MIIOCKOCTEH B TPOCTPAHCTBE»

9. Cocrapnenue tabnuubl «CocTaBiieHHE TaOIUIBI C MPAKTUYECKUMHU 2
JNEUCTBUSMU TEXHOJIOTa»

10. Pemenue 3anay. «IIpsimMble ¥ MJIOCKOCTH B TPOCTPAHCTBE» 4
11. CocraBiieHME KOMIBIOTEPHOM NPE3CHTAlMM Ha TeMYy «DJIEMEHTHI 6
KOMOUHATOPHUKN

12. Metoa MuHU-TIpO€KTOB. COCTaBJIEHUE KOMITBIOTEPHOH MpE3eHTALIMU 3
Ha TeMy «/lekapToBbI KOOPAMHATHI HA TUIOCKOCTH U B IPOCTPAHCTBE»

13. 3anonnenue Taduibl «KoopauHATEI B BEKTOPHI 2
14. Pemenue 3ama4 1o Teme «BeKTOpBI B TPOCTPAHCTBE» 3
15.Pentenne 3aJay 10 TEME «Brrancienne 3HAUEHUH 2
TPUTOHOMETPHUUECKUX (PYHKIIUI»

16. Pemenue 3aga4u o teme «PopMyabl TPUTOHOMETPUI 6
17. Meton MuHu-TipoekToB. COoCTaBlIeHHE KOMITBIOTEPHOM MpPEe3eHTAIuN 8
Ha Temy «OmpeneneHue paccTOSHUS JO HEJOCTYITHOHW TOYKH.

Omnpenenenre BEICOTHI HEJOCTYITHOTO MPEIMETay

18. Pemmenne mpuMepoB «3a1auu Ha HAXOXKICHUE 00JIACTH OTPEACTICHIS 3
Y MHO>KECTBa 3HAYCHHUH (DYHKITUN

19. Pemenue npumepoB «VccienoBanue GyHKIIN 4
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20. Pemenne npumepoB «CBoiicTBa hyHKIUN

21. CocraBieHue KOMIIBIOTEpHOW mpe3eHTauuun Ha Temy «Ilnomanp
OOKOBOM ¥ MOJIHOW MOBEPXHOCTH MHOTOTPAHHUKOBY

22. CocraBieHHE KOMIIBIOTEPHON Npe3eHTauuu Ha TeMy «DPopMylibl
OOKOBOM U MOJIHOW OBEPXHOCTEH TN BpaICHHSD)

23. Pemenue 3anau «IIpaBuna u popmyisl 1udhepeHupoBaHmsd

24. Pemenue 3anau «lIpuMeHnenne npon3BoaHON»

25. Pemienue 3a/1a4 Ha HaX0K/IeHUE TIEPBOOOPa3HOM

26. CocraBineHue KOMIBIOTEPHOM Impe3eHTauu Ha Temy «Moe
MIPEJCTaBICHNUE O MTPOU3BOIHON U MTEPBOOOPA3HON (yHKIIMI»

27. Pemienue 3anau «llnomane KpUBOJIMHENHHON Tpanenum»

28. CocraBiieHHE KOMIBIOTEPHON NpPE3EHTALUU Ha TeMy «JIEMEHTBI
TEOPUH BEPOSTHOCTEN U MATEMATUYECKON CTATUCTUKM

29. Pemienue ypaBHEeHUI

30. Pemienne HepaBeHCTB

A DN OO

DN

IIpome:xyTouHas arrecTanus B popme rK3amena
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2.2. TemaTudeckunii mjiad odopazopareabHoil nucuunanubl OY .03 Matematuka

Koap1 06mmx HaumenoBanue pazaenoB y4eOHOM ITHCHUTINHBI 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

(aynuTopublie — 234 yaca, camocTosiTeJibHbIe — 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(I)OpMaHI/IOHHI)IX TEXHOJIOTUAX U Hp&KTPI‘ICCKOfI
nesitenbHocTH. [locTaHoBKa 1eneit u 3a1a4 npu ocBoeHuu cneruaibaocteit CI10

N |w

XapakTepucTHKa OCHOBHBIX BHIOB J€eSITEJIbHOCTH CTy/IeHTOB: O3HaKOMIICHHE C POJIbI0O MAaTEMAaTHKH B HayKe, TEXHUKE,
9KOHOMUKE, MH()OPMALIMOHHBIX TEXHOIOTUIX M MPAKTHIECKON JesiTelIbHOCTH .O3HAKOMIIEHUE C LIENISIMH U 33/1a49aMH
u3y4yeHust MaTeMaTuku rpu ocBoeHuu mnpodeccuii CI1O n cnenmansaocreit CI10

Tema 2

10

Pa3Butne noHATHA O
qucJjae

HeJIBIe " palMoOHaJIbHBIC YHCJIA.

HelicTBuTENbHBIE UKCIIa

[TpubnmxeHHbIe BEIYMCIEHUS.

KommekcHble uncha.

3a7auu Ha MPOIIEHTHI

IIpakTHyeckue 3aHATUSA ApuPMETHYECKUE NCUCTBUSA HAJ YHUCIAMH, HAXOXKJICHHE MPHOIMKEHHBIX
3HAYCHHWI BEIMYMH W TIOTPEITHOCTEH BBIYMCICHHUM (20COJIFOTHOM M OTHOCHUTEIBHOMN), CPAaBHEHHE YHC-
JIOBBIX BeIpakeHU. [1puOnmkeHHble BEIYMCIEHUS U PEIICHUs] TPUKIAIHBIX 3a/1ay.

NNNDDNDN

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

BBIYHCIICHUH (20COJIIOTHON M OTHOCHUTEINILHOM); CpaBHEHHE YUCIIOBBIX BhIpakeHuil. Haxoxaenue ommook B
mpeoOpa30oBaHUIX U BRIYUCICHUSX (OTHOCUTCS KO BCEM IYHKTaM MPOTrPaMMBbl)

BHeayauTopHas (caMocTosITeIbHAsT) paboTa 00yJaloIIuXCsi:

CocraBicHue KOMHLIOTCpHOfI MMPE3CHTAMN HA TEMY «Pa3BuTHE IOHATHS O YHCIICH

Muun ITPOCKT «/criop30BaHME YMCET M MATEMAaTHISCKUX ITOHITHI B IIECHIX U MY3BbIKQJIBHBIX ITPOU3BECACHUIX»

N

Pemienue 3a1a4 Ha MPOIEHTHI

Tema 3

28

NWwww

Kopun, creneHu wu
Jorapupmbi

Kopnu n crenenn. KopHu HaTypanbHOW CTENIEHU U3 YKCia U UX CBOMCTBA. CTENEHU € pallMOHAIbHBIMU
MOKa3aTelsiMU, UX CBOWCTBA.

Crenenu ¢ 1elCTBUTENIbHBIMU MTOKa3aTesiMu. CBOMCTBA CTENIEHU C IEHCTBUTEIIbHBIM MTOKA3aTEJIEM.
Jlorapudm. Jlorapugm uncsaa. OcHOBHOE TorapupMuuecKoe TOKAESCTBO.

JlecATUUHBIE U HATypaJbHBIE JIOTapU(PMBI.

[IpaBuna neiictBuil ¢ Jorapupmamu.

IIepexo kK HOBOMY OCHOBAHMIO.

16
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IIpeoGpa3zoBanue  ajareopamyveckux BbIpaxenuii. IIpeoOpazoBaHWe  palMOHANBHBIX,  HP-
palMoOHaNBHBIX CTEMICHHBIX, MOKA3aTEIbHBIX U JIOTAPU(YMUIECKUX BHIPAKCHUN.

IIpakTHYyeckue 3aHATHA BbIYMCIICHHE U CpaBHEHUE KOPHEHU. BBIOIHEHME pacueToB C paJuKalaMH.
Pemienue wuppanvoHAIBHBIX YypaBHEHUM. HaxoxJaeHue 3HAYeHUW CTENEHEW C palMOHaJIbHBIMU
nokazatensimMu. CpaBHeHue creneneit. [IpeoOpa3zoBanus BEIpaKEHUM, COJEp)KAaIIUX CTETeHH. Perenue
IIOKA3aTEeIbHBIX YPABHEHMIA.

Pemrenne npukiagHeix 3ama4.

Haxosxnenue 3HaueHuit sorapudma mno npous3BoJILHOMY OCHOBaHMIO. [lepexo1 OT 0JJHOTO 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-
I CTEIIEHH, CBOMCTBAMM PAJUKAJIOB U IIPABUJIAMH CPaBHEHUS KOpHEN. DOPMyYIMpPOBaHUE ONPEACIICHUS
KOpHS U CBOMCTB KOpHEN. BeIunciienre u cpaBHEHHE KOPHEHW, BBIIIOJIHEHNE IIPUKUIKU 3HAYEH U KOPHS.
[IpeoGpa3oBaHue YUCIOBBIX, OYKBEHHBIX BBIPAXKEHHM, COIepKallluX paJuKaibl. BeionHenue pacyeron
o gpopmynam, cofeprKaiiuM pagnuKaibl, OCy-

LIECTBJISASI HEOOXO0IMMBIE M0ICTAHOBKHU U MpeoOpazoBanus. OnpeeneHue paBHOCHIBHOCTH BbIPAXKEHHI
¢ pagukaiamu. Penienre nppanmoHaibHbIX ypaBHEHUN. O3HAKOMIIEHHUE C TIOHSATUEM CTENIEHU C
NeMCTBUTENBHBIM MOKa3aTeneM. HaxoxxaeHne 3HaueHU CTeneHu, UCIoIb3ys TPU HE0OOXO0IMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA. 3aNMChIBAHUE KOPHS N-I CTENEHH B BUJIE CTETIEHU C APOOHBIM
rokasareseM 1 Hao0opoT. DopMynupoBaHUe CBOWCTB CTETCHEH. Brruncinenue creneHei ¢
palMOHANIBHBIM OKA3aTEJIEM, BBIIOJHEHUE IPUKUIKNA 3HAYEHHS CTENIEHU, CPABHEHUE CTEIICHEH.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEPIKALIUX CTENICHH, TPUMEHSISI CBOMCTBA.
Pemrenne nokazarenbHbIX ypaBHEHH. O3HaKOMIIEHUE ¢ TPUMEHEHUEM KOPHEN U CTENEeHEe! Ipu
BBIYMCIIEHUU CPEJTHUX, IEJICHUU OTPE3Ka B «30JI0TOM CEYEHUMN». PellleHne npuKkiagHbIX 3a/1a4 Ha
CJIOXHBIE IPOIEHTHI BhInonHeHune npeoOpa3oBaHuii BeIpaKeHHH, TpuMeHeHne GopMys, CBA3aHHBIX CO
cBOMCTBaMHU crerneHeil u gorapudmos. Omnpenenenre o01acTu JOMYCTUMbIX 3HAUCHU N
Jorapu(MUUEcKoro BeipakeHus. Pemenue norapudMudeckux ypaBHEHUN

BHeayauTopHas (caMocTOsITeIbHAsI)) padoTa 00y4arommnxcst 14

Cocrapnenne Tabnuisl «lIpsmas m oOpaTHas npornopimoHaabHOCTh. KBagpaTnuHas n kyondeckass GyHKIIHA» 2 2
CocraBieHre KOMIBIOTEPHON npe3eHTanuu 1o Teme : «KopHu, cTeneHu u JorapudMsl.» 6 2
Pemennie 3ama4 Ha OCHOBHEIE CBOMCTBA JoraprudMoB. Perenre morapupMiudecKux ypaBHEHUH 1 HEPABEHCTB 6 2
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Tema 4

20

IIpsimble
IJI0CKOCTH
NPOCTPAHCTBE

B3anmHOe pacnosiokeHne IBYX NpPsSMBIX B NpOCTpaHcTBe. llapajuielbHOCTh NMPSIMOM U TIIOCKOCTH.
[TapamtenpHOCTE IUIOCKOCTEH. IlepneHAMKYIApHOCT HpsAMOM M IUIOCKOCTH. llepnennukynsap u
HaKJIOHHAs. YTOJ MEXAy IpsAMON M IUIOCKOCTBIO. J[BYIpaHHBIA YroJl. YIoJl MEXIy IUIOCKOCTSIMH.
[lepneHMKYIIPHOCTD JBYX INIOCKOCTEN.

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

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

IIpakTnueckune 3aHATHS

[Ipu3Haky B3aMMHOTO pacMOJIOXKEHHUs MPSAMBIX. YTOJ MeXIy NpsAMbIMU. B3aumHoe pacmnolioxkeHue
NpsIMBIX M IUIOCKOCTEW. [leprneHauKymsip W HakJIOHHAs K IUIOCKOCTH. YTOJI MEXIy NpsIMOM M
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHHHM IMPSMOM M INIOCKOCTH. Teopema o Tpex
MepIeHIUKYIIsIpax.

[Ipu3Haky n cBOMCTBA MapaUIEIbHBIX U MEPIEHIUKYISAPHBIX ITIOCKOCTEN.

PaccrosHre OT TOYKM 10 IUIOCKOCTH, OT HMPSMOM 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMM,
MEXAY CKPEUIMBAIOIIUMUCA TPSAMBIMH, MEXIy IPOU3BOJIBHBIMU (UIypaMH B IPOCTPAHCTBE.
[TapannensHO€ TPOEKTUPOBAHUE M €ro CBOMCTBa. Teopema O IUIONMIAAW OPTOTOHAIBHON MPOEKIUU
MHOTOYT0JIbHUKA. B3auMHOE pacnoioskeHue MpoCTpaHCTBEHHBIX (PUryp.

10

XapakTepuCTHKa OCHOBHBIX BHIO0B JesITeJIbHOCTH CTY/IeHTOB: DOopMynUpOBKa U NPUBEICHHUE J0KA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O PacIloIOKEHHs NPSAMBIX U IUIOCKOCTeH .PacnozHaBaHue Ha yepTexax U MOJEISIX Pa3IMYHbIX CIydacB B3aHMHOTO
PpacnonoKeHus NpsMbIX U INIOCKOCTEH, apryMEHTUPOBAHKUE CBOUX CyKAcHUIl. DopMynupoBaHue ONpeneNeHuil, IPU3HAKOB U
CBOICTB MapaJuIeNIbHBIX ¥ NEPIEHIUKYISIPHBIX ITIOCKOCTEH, IBYIPaHHBIX U JIMHEIHBIX YIJIOB. BBIMONHEHNE TOCTPOCHUS
YTJIOB MEXIY MPSAMBIMH, MPSMOH U MIIOCKOCTBIO, MEXTy MIIOCKOCTSMH I10 OMHCAHHIO U PACIIO3HABAaHUE UX HA MOJETIAX.
[IpuMeHeHre TPU3HAKOB U CBOMCTB PACIIONIOKEHHS MPSIMBIX U INIOCKOCTEH MPH perieHnHy 3aaad. M300paxkeHne Ha pUcyHKax
1 KOHCTPYHPOBaHME HA MOAEIISAX MEPIEHINUKYISIPOB ¥ HAKIIOHHBIX K INIOCKOCTH, TIPSIMBIX, TApaJlIeNbHBIX INIOCKOCTEH, YTII0B
MEXTy IPSIMOH U IIIOCKOCTBIO U 000CHOBaHUH noctpoeHusi. PemieHre 3a1a4 Ha BBIYMCICHUE TEOMETPUIECKUX
BennurH. OMUCHIBAaHNE PACCTOSHUS OT TOUYKH IO IIOCKOCTH, OT MPSMOH 0 IIIOCKOCTH, MEXKLY IIIOCKOCTAMH, MEXIY
CKPELIMBAIOINMHUCS TPSIMBIMH, MEXKIY IPOU3BOIBHEIME (HHUrypamMH B pocTpaHcTBe. DopMyupoBaHne U JOKa3bIBaHHE
OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEM CYIIECTBOBAaHUsI, CBOICTBA).VI300parkeHNe Ha YepTexax U MOJEISIX PACCTOSIHUS U
000CHOBaHUE CBOUX CyXAeHUH. OrnpezeneHie u BBIYUCICHUE PACCTOSHUN B IpocTpaHcTBe. IIpiuMeHenne hopMyn u TeopeM
IUTAHUMETPHHU AT pereHns 3aaa4. O3HaKOMJIEHHE C MOHSITHEM MapaIeIbHOr0 MPOSKTHPOBAHMUS U €TO CBOHCTBAMH.
DopmynupoBaHNE TEOPEMBI O MIIOMIAH OPTOrOHAIBHON MMPOSKIIMK MHOTOYTOJIbHHKA.

[Ipumenenne Teopuu Tst 00OCHOBaHMS MOCTPOCHUH M BRIYHCICHUH. APTyMEHTHPOBAHUE CBOUX CY)KICHUN O B3aMMHOM
PAacIONOKEHUHU POCTPAHCTBEHHBIX (QHUTYP

BHeaynutopHas (caMocTosiTeIbHas1)) padoTa 00y4arommnXxcst

10

Pemenne 3azaa4d 110 TEMC «FGOMeTpI/I‘IGCKI/IG (I)I/Il"ypbl Ha IIJIOCKOCTH»
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CocraBiieHue Ta6J'H/IIII>I o Teme «B3anmuoe PACIIOJIOKCHUC NIPAMBIX U IJIOCKOCTEH B MIPOCTPAHCTBC» 2 3

CocraBiieHue Ta6J'H/IIII>I I10 TEMC «HapaJ'IJ'IeJ'II)HOCTL B IPOCTPAHCTBC» 2 3

Pemenue 3aJa4 110 TEME «HpﬂMLIC 1 IIJIOCKOCTHU B IMTPOCTPAHCTBE» 4 2
Tema S 12 2
KomonnaTopuka OcHOBHBIE TIOHATUS KOMOMHATOPUKH. 2

3aauM Ha MOJACYET YMCIIa pa3MELICHU, IEPECTaHOBOK, COUETaHU .

Pemenue 3a1au Ha nepe®op BapuaHTOB. 8

®opmyna ouHoma Herotona. ColicTBa OMHOMUHAIBHBIX K03 pummenToB. Tpeyronpauk [lackans. 2

XapaKTepncrnKa OCHOBHBIX BU/IOB 1€ATCJIbHOCTH CTYICHTOB: I/ISyquHe InpaBujia KOM6I/IHaTOpI/IKI/I 1 MPUMEHCHUC TTPU

peUICHU U KOM6I/IHaTOpHI)IX 3aaad. Pemenue KOM6I/IHaT0pHI>IX 3aJa4 MCTOAOM nepeGopa U IO IpaBWUJTy YMHOKCHU.

O3HaKOMIJIEHHE C TOHATUIMH KOM6I/IHaTOpI/IKI/IZ pasMCIICHUAMU, COUCTAHUAMU, IEPECTAHOBKAMU 1 (bOpMyJ'IaMI/I JJIA UX

BeIuncienys. O0bICHEHHE U MMPUMECHCHUEC (l)OpMyJ'I JUJI1 BBIYUCIICHUA paSMeLHeHPIﬁ, NEPECTAaHOBOK 1 COYCTaHHI Ipy pCIICHUNU

3anau. O3Hakomiienne ¢ OuaoMmoM HproToHa u TpeyronbaukoM Ilackans. Perienne mpakTnieckux 3aiad ¢ UCIOIb30BaHHEM

HOHSITUH U MPaBUJI KOMOMHATOPHKH

BHeaynuTopHas (caMoCToOsITe1bHAas1)) padoTa 00y4arommuXxcs 6

CocTaBieHme MPE3SHTAINH TI0 TeME «IIEMEHTH KOMOMHATOPHUKI) 6 3
Tema 6 16 2
Koopaunarsl [IpsimoyromnpHast (IekapToBa) CHCTEMa KOOPJMHAT B MpocTpaHcTBe. DopMyra pacCTosHUS MEXIy nByms | 4
BEKTOPBI TOYKaMH. Y paBHEHUs c(pephl, INIOCKOCTH U MPSIMOH.

Bekropel. Moaynes Bektopa. PaBeHcTBO BekTOpOB. Cl105KE€HUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIIO. 10

PasnokeHne BekTopa IO HaIpaBJICHUSM. YTOJ MEXAy ABYyMs BekTopamu. IIpoeknuns BekTopa Ha OCk.

Koopaunatsl Bektopa. CkajsspHOE MPOU3BEICHHE BEKTOPOB.

2

Hcnonb3oBaHne KOOpAMHAT W BEKTOPOB MpPU pEIICHWHM MaTeMaTHMYeCKUX M MPHUKIAJHBIX 3aad.
IIpakTHYeckue 3aHATHS

Bekropel. [leiictBus ¢ Bektopamu. JlekapTroBa cHCTEMa KOOPJAMHAT B MPOCTPAHCTBE. YpPaBHEHUE
OKPYKHOCTH, cdepsl, II0ockocTu. Paccrosinue mexay Toukamu. [[eficTBUS ¢ BeKTOpamu, 3aJaHHBIMHU
koopauHaTamu. CkalsipHOE MPOU3BEACHNUE BEKTOPOB.

BextopHoe ypaBHEHUE NPAMOM U MIIOCKOCTH.

Vcnonp30BaHKe BEKTOPOB MPH JIOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

XapakTepuCTHKa OCHOBHBIX BHIOB JIesITeJIbHOCTH CTy/IeHTOB: O3HaKOMJICHUE C TIOHATHEM BeKTopa. V3ydenue
JIEKapTOBOM CHCTEMBI KOOPAWHAT B MPOCTPAHCTBE, IIOCTPOECHHUE MO 3a1laHHBIM KOOPIMHATAM TOYEK M IUNIOCKOCTEH,
HaXOXJICHUE KOOpIUHAT Touek. Haxok/eHne ypaBHEeHHI OKPYKHOCTH, C(pepbl, INIOCKOCTH. BhIUnCIeHNEe pacCTOSIHUN MEXTY
TOYKaMH. VI3ydeHne CBOWCTB BEKTOPHBIX BEJIMYNH, IPABUI Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBUII
HaXO0X/ICHHSI KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MIPABHJI JICHCTBUI ¢ BEKTOpaMH, 3aJaHHBIMH KOOPIMHATAMHU.
[IpumeHeHne Teopru NMpH peIIeHUH 3a1a9 Ha ACHCTBUS ¢ BeKTOpaMu. V3ydeHne CKaasipHOTro MPOM3BEACHNUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUsI IIPAMOH | ITOCKOCTH. [IpuMeHeHne Teopuu py peneHny 3aa4 Ha ISHCTBHS C BEKTOPaMH,
KOOPJMHATHBIA METOJ, MPHIMEHEHUE BEKTOPOB ISl BBIYHCICHHUS BEJIMIHH YIJIOB M paccToSHINA. O3HAKOMIIEHHE C
JIOKa3aTENbCTBAMU TEOPEM CTEPEOMETPUH O B3aMMHOM PACIOIOKCHUH MPSIMBIX M INIOCKOCTEH € MCIONb30BaHUEM
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BEKTOPOB

BHeaynuTopHasi (caMocTosiTe]IbHAsA) padoTa 00y4aromuxcs

CocraBicHue MPC3CHTAllUU <(I[eKapTOBI)I KOOpAMHATLI Ha ITJIOCKOCTH U B IPOCTPAHCTBE»

w

w

Cocrasnenne Tadnuisl «KoopauHaThl U BEKTOPBI» ((hOPMYIIBI ISl pElIeHHs 3a1a4)

N

w

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

Tema 7

31

OCHOBBI
TPUTOHOMETPUH

OcHoBHble nousitusi Paguannas mepa yrina. BpamarensHoe apmkenue. CHHYC, KOCUHYC, TaHI'€HC U
KOTAaHI'€HC YUCIIA.

OcHoBHBIC TpUroOHOMeTpHYeckHe ToxAecTBA Dopmynsl npuBeaeHus. DOpMyIbl  CIOKEHUS.
®opmyitbl ynBoeHUs. @OpMyIiibl OJIOBUHHOTO yIia.

IIpeoOpa3zoBanusi mnpocTelINX TPHUIOHOMETPHYECKUX BbIpaxkeHuii. I[IpeoOpazoBaHue cymmbl
TPUTOHOMETPUUECKUX (PYHKIMA B MPOU3BEIEHHWE M MPOU3BEACHHUS B CyMMY. DBrlpaxeHnue
TPUTOHOMETPUUECKUX (PYHKIIHUN Yepe3 TaHI'€HC MMOJIOBUHHOTO apryMeHTa.

Tpuronomerpuyeckue ypaBHeHUs] M HepaBeHcTBa [Ipocreilie TPUrOHOMETPUYECKUE YPAaBHEHUS.
[Ipocreiiie TpuroHomeTpuueckue HepaBeHcTBAa. (OOpaTHble TPUTOHOMETpHUYECKHE (DYHKIHUU.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTuyeckue 3aHATUA PaguaHHbI METOJ U3MEPEHUS YIJIOB BPAILICHHUS U CBSI3b C TPATyCHON MEpOIA.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIbI CIOKEHUS, YIBOEHUs, MpeoOpa3oBaHNEe CyMMBbI
TPUTOHOMETPUUECKUX byHKUIMH B IIPOU3BENICHUE, npeoOpa3zoBaHue MIPOU3BEACHUS
TPUTOHOMETpUYECKUX (QYHKUIMH B cymmy. Ilpocreiimme TpUrOHOMETPUYECKUE YPAaBHEHUS W
HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU: APKCUHYC, ApKKOCHHYC, ApKTaHT€HC.

14

1,2

XapakTepuCTHKa OCHOBHBIX BHIOB JesITeJIbHOCTH CTY/IeHTOB: M3yueHue paJuaHHOrO METOJa N3MEPEHHUS YIJIOB
BpAILCHUS U UX CBA3U C rpafycHON Mepoil. M300pakeHne yrioB BpalleHHs Ha OKPY)KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIa C
ero pacnonoxeHneMm. GopMynupoBanue onpeneIeHNid TPUTOHOMETPHUYECKUX (YHKIHHI TS YIIIOB IOBOPOTA U OCTPBIX YIJIOB
NPSIMOYTOJIEHOTO TPEYTONBbHHKA U 00BSICHEHHE HX B3aUMOCBA3H [IprMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKICCTB
JUISl BBIYMCIICHUS] 3HAYCHUI TPUTOHOMETPHIECKUX (DYHKIIMI 110 OTHOM 13 HUX. M3yueHne oCHOBHBIX (OpMYy
TPUTOHOMETPHH: (OPMYJIBI CIIOKEHHUS, YABOCHHS, IPe0OPa30BaHMs CyMMBI TPUTOHOMETPHUIECKUX (PYHKIMI B IpOM3BEACHHE
U TIPOM3BENICHUS B CyMMY M IIPUMEHEHHUE ITPY BBIYHUCIICHUH 3HAUEHHS TPUTOHOMETPUYIECKOTO BBIPAKEHUSI U YIIPOILEHUS €T0.
O3HakOMIICHHE CO CBOMCTBaMH CHMMETPHHU TOYEK HA €AUHUYHON OKPY)KHOCTH U IPUMEHEHHE UX IS BEIBOAA (GOpMYIT
npuBeaeHHs Pemenne no GpopMysIaM U TPUTOHOMETPHYECKOMY KPYT'Y IPOCTEHIIMX TPUTOHOMETPUIECKHX ypaBHEHHH.
[Ipumenenne o0muX METOOB PEIICHNS ypaBHEHU (IIPUBEICHUE K TMHEHHOMY, KBaJIpaTHOMY, METOJ] Pa3JIOKEHUS Ha
MHOXKUTENH, 3aMEHBI IIEPEMEHHOI) TIPH PELIEHUH TPUTOHOMETPHIECKUX YPAaBHEHHH. Y MEHHE OTMEUaTh Ha KPYre perIeHus
MIPOCTENUIIINX TPUTOHOMETPHUUECKHUX HepaBeHCTB O3HAKOMIICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUECKHUX (DYHKIIHH.
W3zydenue onpeneneHuii apkcuHyca, apkKOCHHYyca, apKTaHTeHca ducia, (GopMyIpoBaHNE UX, H300pakeHNE Ha eIMHIYHON
OKPY’KHOCTH, IPUMEHEHHE NPU PEIICHUHN YpaBHEHUH

BHeaynutopHas (caMocTosiTeIbHasi)) padoTa 00y4arommnxcst

16

Pemenne 3aJa4 Ha BBIYMCIICHUC 3HAYCHUHN TPUTOHOMCTPUICCKUX (I)yHKI_II/Iﬁ

Pemenne 3aJga4d 110 TEMEC «q)OpMyJ'H:I TPUTOHOMCETPUN

[op}

N

CocraBneHue KOMHBIOTepHOﬁ MMpEe3CHTAlN 110 TEMC «Onpenenemm pacCTodHus 10 He,[[OCTyrIHOfI TOYKH.
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Onpe)leneHI/Ie BBICOTBI HCAOCTYIIHOI'O IPEAMETA»

Tema 8

18

DYyHKIMH U UX
CBOMCTBA H
rpapuku

DOyYyHKUUH.

OO6nacte ompeneneHuss 1 MHOXECTBO 3HaYeHMH; rpaduk (QyHKIUHU, MOCcTpoeHHe rpadukoB (GyHKIHUH,
3aJIaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CaoiictBa (yHknun. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYECHHOCTb, IEPUOJIUYHOCTD.
[IpomexyTku Bo3pacTaHUsl U YObIBaHUsS, HAauOOJbIlIEe U HAUMEHbIIEE 3HAYEHMsI, TOUKH SKCTpEMyMa.
I'paduueckas unaTepriperanus. [IpuMeps! (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX MPOLECCAX U
sBIeHUAX. Apupmerndeckue onepauuu HaJ GyHkusamMu. CnoxHast pyHkuus (kommno3uuus). [Tonstae o
HENPEepPBIBHOCTU (QYHKIIUH.

Oo0parTnble pynkumu. OOnactb ompenesneHus M 00JacTb 3HaueHUM oOpatHoil (yHkuuu. ['paduk
o0paTHON (YHKIIHH.

CreneHHble, nMoka3aTejbHble, Jorapupmuyeckue U TpuroHomerpuiyeckue pynkuuu. OOpaTHbIE
TpuroHoMmerpuueckue QpyHkunu OmnpeneneHus QyHkuuid, ux cBoictBa u rpaduku. IIpeoOpasoBanus
rpaduxoB. IlapamiensHbpli mepeHOC, CUMMETPUS OTHOCUTENIBHO OCEeW KOOpPAWHAT U CHUMMETPHUS
OTHOCHUTENIbHO Hauajaa KOOPJIMWHAT, CHMMETPHUS OTHOCHTEIBHO MPSMOM y = X, PacTsDKEHHE U CHKaThe
BJIOJIb OCEW KOOPJIMHAT.

IIpakTHYeckue 3aHATHS

[Ipumepbl 3aBUCHUMOCTEH MeXIy MEpEeMEHHBIMU B pPEabHBIX IMpoLeccaX M3 CMEXKHBIX AUCHUIUIMH.
Omnpenenenue ¢yakuuid. [loctpoenne u urtenue rpadukoB GyHkumii. WccnenoBanue QyHKINM.
CBoiicTBa JMHEWHOW, KBaJpaTHYHOW, KYCOYHO-IMHEWHOW ©  JIpOOHO-TMHEHMHOW  (YHKITUH.
HenpepriBuble u nepuoanyeckue ¢(ynknuu. CpoiictBa M rpaduku CHHYca, KOCHHYCa, TaHTe€Hca U
kotanrenca. OOpatHbie (yHkumum W ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIUU.
[IpeoOpazoBanust rpaduxka ¢ynkuuu. [apmonuueckue koneOanus. Ilpuknagnele  3amgaun.
[TokazarenbHble, JorapudmMudeckie, TPHrOHOMETPUYECKUE YPaBHEHUSI U HEPABEHCTBA.

10

XapakTepuCTHKa OCHOBHBIX BHOB JesITeJIbHOCTH CTY/IeHTOB: O3HaKOMJICHUE C IIOHATHEM TIEPEMEHHOMN, IpUMeEpaMu
3aBUCUMOCTE MeXX 1y TepeMeHHbIMH. O3HaKOMJIEHHE C TIOHATHEM IpaduKa, orpeiesieHue IPHHAUISKHOCTH TOUKH Ipaduxy
¢yuxmu. OnpeneneHue o Gopmyrie MpocTeiiiei 3aBUCMMOCTH, BH/Ia ee rpaduka. Beipaxkenue mo ¢popmyine ogHoU
nepeMeHHoi yepe3 npyrue. O3HaKOMIIEHHE ¢ onpesereHrneM (QyHKINH, GOpMyIHPOBaHHUE €TO.

Haxoxxnenne obmactu onpeneneHus 1 00nacT 3HaueHnH QyHKInH O3HaKOMIIEHHE C TpuMepaMi (PYHKITHOHATBHBIX
3aBHCHMOCTEH B pEaIbHBIX MIPOLECCaX U3 CMEXHBIX AUCHUILINH. O3HAKOMIICHHE C I0KA3aTENbHBIMU PACCyKICHUIMHU
HEKOTOPBIX CBOWCTB JTMHEHHOW M KBAaPAaTUYHON (PYHKIIU, IPOBEICHHE UCCIICAOBAHMUS TMHEHHON, KYCOUHO-TMHEHHOM,
IpOOHO-TMHEHHON 1 KBalpaTHIHOW (YHKIHMH, mocTpoeHue nx rpadukos. [loctpoeHne u ureHue rpauKoB (yHKITHIA.
HUccnenoBanne Gpyakuun. CoctaBineHne BUAOB (PyHKIHMI 110 JAHHOMY YCIIOBHIO, PELIEHHE 337134 Ha SKCTPEMYM.
Brmonaenne nmpeodpa3oBanuii rpaduka Gyrakiy M3ydeHne TOHITHS 00paTHON (YHKITHH, OTpeIelieHNue BUIA H I10-
cTpoeHme rpaduka oOpaTHOH QYHKINH, HAXOXKICHNE €€ 00JIaCTH ONpeeeHus 1 00IacT 3HaueHnH. [I[puMeHeHne CBOMCTB
(yHKIMH IpH MCCIEIOBAaHNH YPaBHEHUH M PELIEHUH 33134 Ha SKCTpeMyM. O3HaKOMIIEHHE C TIOHITHEM CIIOXKHON (QyHKINH
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Beruncienue 3nauennii GpyHKuii o 3HaueHnto aprymenra. OnpesesieHne moja0KeH st TOYKH Ha rpaduKe 110 ee
KOOpJMHATaM ¥ Hao00poT. Vcronp3oBaHne cBOWCTB (pyHKIMH [Tl CpaBHEHHS 3HAUCHUH CTENIeHEH U TorapuQMoB.
[MocTpoenne rpaduKoB cTeNeHHBIX U Jorapupmudeckux GyHKIHH. Pemenne mokasaTelbHpIX 1 JIorapuMUUECKIX
ypaBHEHHH M HEPABEHCTB MO M3BECTHBIM alropuTMaM. O3HaKOMJICHHE C MIOHATHEM HENPEPHIBHOHN MEPUOANIECKON (HYHKINH,
(hopMynHpoBaHHUE CBOMCTB CHHYCa M KOCHHYCA, IOCTpOeHNE UX rpadukoB. O3HaKOMIIEHHE C TIOHSITHEM T'apMOHUYECKUX
KonieOaHHui M IpUMEpaMy TapMOHUYECKUX KOINEOaHHH ISl ONMCAaHUs MPOLECCOB B (PU3UKE M APYTUX 00IACTSIX 3HAHUSL.
O3HaKOMJICHHE C TIOHATHEM Pa3phIBHON NEpHOIMYECKOH (QyHKINH, (POPMYIHUPOBAHHE CBOMCTB TaHTeHCA M KOTAHT€HCa,
rocTpoeHue ux rpadukoB. [IpumeneHre cBOMCTB QYHKIUIA 1151 CpaBHEHUS 3HAYSHUH TPUTOHOMETPHUYECKUX ()YHKIHH,
peLIeHHs TPUTOHOMETPUYUECKHUX ypaBHeHUH. [locTpoenue rpaikoB 0OpaTHBIX TPUTOHOMETPUIECKUX QYHKIUN U
onpezeneHue 1o rpadMKaM UX CBOWCTB. BrimonHenne npeodpa3oBaHus rpaKoB

BHeaynuTopHasi (caMocTosiTe/IbHAsA) padoTa 00y4arommuxcs

Pemienne 3aa4 Ha HaXOXKJIeHHE 00JIACTH ONPEAEICHUS] M MHOXKECTBA 3HAYCHUI QYHKIUU

w

Pemenne 3a1a4 no teme «VccnemoBanne GyHKIUI»

I

Pemenne npumepoB «CBoicTBa QyHKIMNY

N

Tema 9

26

NINININ

MHOTOrpanHUKH M|
KPpyrJble Teja

Bepmmnsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrorpaHsble yribl.

Beinmykneie MHOrorpanauku. Teopema Diinepa.

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

[Napannenenunen. Kyo.

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

Cummertpun B KyOe, B mapajuiesienuIese, B Ipu3Me U NupaMuse.

Ceuenus KyOa, IPU3MBbI U TUPAMU/IBI.

[IpencraBnenne O MNpaBWIBHBIX MHOTOIpaHHMKax (TeTpasape, KyOe, OKTa’ape, HOJEKa’ape MU
HUKOCadIpe).

Hunmuuap m koHyc. YceueHHbI KOHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTb, OOpasyrolas,
pasBepTka. OceBble CEUCHUS U CEYCHHUs, IapaJUICIbHbIE OCHOBAHHUIO.

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

NEDNDNDDNDDN

XapakTepuCTHKa OCHOBHBIX BHOB JesITeJIbHOCTH CTY/IeHTOB: ONucaHue U XapaKTepHCTUKA Pa3IMIHBIX BUIOB
MHOTOIpaHHUKOB, MIEPEYHCIEHHE X 3JIEMEHTOB U CBOUCTB. 1300paskeHre MHOTOrpaHHUKOB U BBITIOIHEHUE ITOCTPOCHHS Ha
N300paKEHHUSAX U MOJIENSIX MHOTOI'PaHHUKOB. BBIYNCIICHNE TMHEIHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypanusax, apryMEeHTHPOBAaHHE CBOMX CYXIECHUH. XapaKTepHCTHKA U N300pakeHUE CEUEHHUS, pa36epmKu
MHO202paHHUKOG, BRIYHCIICHUE IUTOMaael moBepxHocTel. [locTpoerne nmpocTeHmmx cedeHnit Kyoa, IpU3Mbl, THPAMHUIBL.
[Ipumenenne GakToB U cBeneHNH U3 IUTAaHUMETpHH. O3HAKOMIIEHHE C BUAAMHU CUMMETPHIA B IIPOCTPAHCTBE,
(hopMynHpOBaHUE OMPENEICHNH 1 CBOUCTB. XapaKTEPHCTHKA CHMMETPHH TEJ BPAIICHISI 1 MHOTOTpaHHUKOB. [IprMeHenne
CBOIMCTB CHMMETpPHH IIPY PEICHUH 3a1a4. Mcrons30BaHe IPHOOPETEHHBIX 3HAHUH JUIA UCCIIEIOBAHMUS U MOJETUPOBAHUS
HECIIOXHBIX 3a7a4. V300paskeHrne OCHOBHBIX MHOTOTPAHHHUKOB 1 BBIIIOJIHEHNE PHCYHKOB 110 YCIOBHAM 331a4 O3HAKOMIICHHE
C BHIIAMU TeJI BpaIleHus1, (opMyTMpoBaHHE MX ONpeneNeHuil 1 cBOWCTB. POpMyIHpoOBaHNE TEOPEM O CEUYEHHH IIapa
TUTOCKOCTBIO U TIOCKOCTH, KacaTelIbHON K chepe. XapaKTeprCTHKa U M300paKeHUE Te BPALICHUs], UX Pa3BEPTKH, CEUCHHUS.
Pemenue 3aaa4 Ha NOCTPOEHUE CEUEHUI, BBIYMCICHHUE JUIMH, PACCTOSIHUIM, yTi0B, mouaaei. Ilpoeaenne noka3zaTenbHbIX
paccyX/eHui Ipy pelmeHny 3a1a4. [IpuMeHeHne cBOMCTB CHMMETPHH NP PENICHUH 3aa4 Ha Tella BPAIIeHHsI, KOMOWHAIIMIO
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TGH.I/I306pa)KeHI/Ie OCHOBHBIX KPYIJIbIX TCJI U BBIIIOJHCHHUC PUCYHKA IO YCIIOBUIO 3a/1a4n

BHeaynuTopHasi (caMocTosiTeJIbHAs) padoTa 13

CocraBnecHue MPC3CHTAllUN «HJ’IOHIaI[B OOKOBOMH U MOJIHOM TMOBCPXHOCTH MHOI'OI'PAHHHUKOB» 6 3

Cocrasnenue npe3eHTannu «Tena u MoBEpXHOCTH BPALICHUSD» 7 1,2
Tema 10 24 2
Hauauaa IocaenoBareabHocTH. CriocoObl 3aIaHNs U CBOWCTBA YHCIOBBIX ItociieqoBareiibHocTel. [loHsartue o | 8
MaTeMaTH1€CKOT0 npenesne IOCJICAOBATCIIbHOCTH. CymiecTBoBaHUE mnpeaena MOHOTOHHOM OTPaHUYECHHOMN
aHaIusa MOCHEAOBATEIBHOCTH. CymMmupoBaHue MOCJIE0BATEIbHOCTEM. beckoneuno yOBIBaromas

Tr€OMETPHUYECKAs IIPOIPECCHS U €€ CyMMa.

Iponssoanas. IloHdaTve o mnpous3BOAHON (YHKIMH, €€ TeOMETpPUUECKUH M (U3NYECKUH CMBICIL. 1

VYpaBHeHHe KacaTenbHOM K rpaguky ¢yHkuuu. IIpon3BoAHbIE CYMMBI, Pa3HOCTH, HPOU3BENEHUS,

yacTHble. [Ipom3BojHBIE OCHOBHBIX d3JeMEHTapHBIX GyHkiui. I[IpumeHeHne mnpou3BOJHON K

nccaeaoBanuio GpyHKIui u moctpoeHuto rpadukos. [IponsBoaHbie 00paTHON HYHKIIUM U KOMIIO3HUITUU

(GyHKIMH.

[Ipumepsl UCMONIB30BaHUS MPOU3ZBOJAHON JUISi HAXOXKJEHUS HAWIYYIIEro PEMIEHUS B MPHUKIAIHBIX

3amauax. Bropas npousBoaHas, ee reoMeTprudeckuil u pu3ndeckuid cMbIci. HaxoxaeHne ckopocTu s

nporiecca, 3adaHHoro GopMyJIon 1 rpadurom.

IlepBooOpa3nast U uHTerpasa. IIpuMeHeHne ONpenerIeHHOTO MHTErpana JUisi HAXOXKACHMS IUIOIIAIN )

kpuBoJiiHeliHOU Tpaneruu. dopmyna Herotona—IJleitonumna. Ilpumepbl nmpuMeHEHUsT WHTErpaja B
(hbU3UKe U TEOMETPHH.

IIpakTnueckne 3ansiTusi Yuciosas mocienoBaTeabHOCTb, CIIOCOOBI €€ 3aJaHusl, BBIUMCICHUS YJICHOB
nocnenosarensbHocTd. [lpenen mocnenoBarenbHOCTH. beckoHeuHo yObIBaromias reomeTpuyecKas
nporpeccus. IIpon3BoaHas: MeXaHUYECKHH M T'€OMETPUYECKUN CMBICH MPOU3BOJHONW. YpaBHEHUE
KacatenbHOW B oOmeMm Buzae. [lpaBuna u dopmynsl nuddepeHurpoBanus, Tabaua MPOU3BOIHBIX
aneMeHTapHblX (QyHkiuil. HWcciaenoBanue (QyHKIMM € TOMOIIbIO MpousBoaHOM. Haxoxknenue
HanOOJIBIIET0, HAUMEHBIIIETO 3HAYCHUS M SKCTPEMAalIbHbIX 3HAYCHUIN (PYHKIUU.

XapakTepuCTHKa OCHOBHBIX BHOB J1esITeJIbHOCTH CTY/IeHTOB: O3HAKOMIICHHE C TIOHATHEM YUCIOBON
TI0CJIEI0BATENIFHOCTH, CIIOCO0aMU €€ 3a/1aHNs, BEIUMCICHUAMU e¢ wieHOB. O3HaKOMIIEHHE C MOHSATHEM penena
rocyenoBarenbHOCTH. O3HAKOMIIEHHE C BEIYMCICHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO Psifia HA MPUMEPE BHIYNCICHHA
CYMMBI OECKOHEUHO yOBbIBAIOLIEH T€eOMETPUIECKON Tporpeccur. PemieHne 3a1ay Ha IpUMEHEHNE (HOPMYIIbI CYMMBI
0eckoHeuHO yOBIBaIOIIeH TeoMeTpudecKoi mporpeccur O3HaKOMIICHHE C MOHATHEM TIPOM3BOAHOM. U3yueHne u
(hopMyIHpOBaHHE €€ MEXAHUUECKOTO M TEOMETPUIECKOT0 CMBICIIA, M3YyIEHUE alTOPUTMA BEIYHUCIICHHS TIPOM3BOAHON Ha
MIpUMepe BEIYHMCIEHHUS MTHOBEHHONH CKOPOCTH 1 YIIIOBOTO KO (HITEHTa KacaTelIbHOM.

CocraBieHne ypaBHEHHS KacaTebHON B 00IIeM BHIE. Y CBOSHHE MPaBill Au(hepeHIpPOBaHNUS, TAOIUIIBI IIPOU3BOIHBIX
AJIeMeHTapHBIX QYHKINH, MpUMeHeHne s audGepeHInpoBanus GYHKIHHN, COCTABICHNUS YpaBHEHHS KacaTeIbHOM.
W3ydenne TeopeM O CBS3H CBOUCTB (DYHKITHH W TIPOU3BOAHOM, (POPMYIHPOBKA HX.

[IpoBeneHne ¢ MOMOIIHIO MPON3BOIHON HCCIENOBaHMs (DYHKINH, 3a-TaHHOH (popMynoi. Y cTaHOBJICHHE CBSI3U CBOICTB
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(YHKIMM ¥ IPOU3BOHOM 110 MX Tpadukam. [IprMeHeHre Tpon3BOIHOI 1UIs peleHus 3a1a9 Ha HaX XK ICHHE
HauOOJIBIIEro, HANMEHBIIIEr0 3HaYeHNS U Ha HaXOKAeHHE dKcTpeMyMa O3HaKOMIICHHE C TIOHATHEM MHTerpaia u
niepBooOpasHoi. Vzydenune npaBuiia BEIYUCICHUS NIepBo0Opa3Hol 1 TeopeMbl HproTona— Jleitonnma. Pemenue 3agad Ha
CBSI3b I1EPBOOOPA3HON U €€ MPON3BOJHOM, BEIUHCIECHHE TTIEpBOOOPa3HOi sl JaHHOH (QyHKumu. Pemenue 3aqad Ha
TIPUMEHEHHE HHTErpaJla JUIsl BRIYMCICHUS (PU3NUECKUX BEJIMYHH M IUIONIAeH

BHeaynutopHas (caMocTosiTe1bHAs1)) padoTa 00y4yalounuxcs 12
Pemenue 3anad o teme «®opMyibl ¥ mpaBuia qudQepeHIIMPOBaAHMS 6
Pemenue 3anad no Teme «IIpumeHeHne TPOU3BOJIHOM» 6 2
Tema 11 15 2
Hurerpan u ero IMepBooGpa3Hast m mHTerpaj. [IpuMeHEeHHE ONpEIEIEHHOT0 WHTErpajga Uil HaXOKICHUS IUIOMaau | ©
npuMeHeHune KpuBoJMHEWHON Tpanemuu. Popmyna Hprotona—IJleiibuuma. [Ipumepsl npuMeHEHHs MHTErpaia B
(u3MKe U TeOMETPHH.
HN3mepenus B reomerpun O6beM u ero uamepenue. urerpansHas Gpopmyina oobema. 2
dopmyibl 00beMa Kyda, IPsIMOYTOJIBHOTO Tapajuieenunea, Mpu3Mbl, IATUHIPA. g
dopmyitel 00beMa MUPAMHUJIBI B KOHYCA.
dopMyIIbl TLIOMIAAM TOBEPXHOCTEN IMIMHAPA M KoHyca. Dopmyibl 00beMa Iiapa u Iuomam chepsl. | 2
[Tomo6ue Ten. OTHOMIEHUS MJIOMIAEH TOBEPXHOCTEH M 00BEMOB TIOTIOOHBIX TEJ. 2
. IIpakTHYecKkne 3aHATHS
Wurerpan u nepBooOpasnas. Teopema HpioTona—IJleitbuuna. [Ipumenenne nunTerpana K BHIYHCICHUIO
(bu3MYECKUX BEJIMYMH U MJIOMIAACH.
XapaKTepHCTmca OCHOBHBIX BU/I0B 1€ATCJIBbHOCTH CTYICHTOB: O3HaKOMJICHUE C TTOHATHSIMHU riomaau u 061,eMa,
AKCHMOMaMHU U CBOWCTBaMu. PellieHne 3a/1a4 Ha BBIYMCIICHUE TUIOLIAJICH TIIOCKUX (UI'Yp C MPUMEHEHHEM COOTBETCTBYIOIINX
q)OpMyJ'I )44 (I)aKTOB U3 INIAHUMETPUU. I/IsyquI/Ie TE€OPEM O BBIYHCIICHUU 00BbEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUEC 3a/1a4 Ha
npuMeHeHue GopMylt BerucieHus: 00beMoB. M3ydenue Gopmya Uit BBIYUCIICHNUS IDIOMAACH TOBEPXHOCTEH
MHOT'OI'PaHHUKOB U TEJI BpallICHUSA. O3HaKOMJIEHHE C METOAOM BBIYUCIICHHUA ITUIOMIAAN ITOBEPXHOCTU C(I)epbl. Pemmenue 3aga4
Ha BBIYHCJICHUC rmoma/:[eﬁ TIOBEPXHOCTU ITPOCTPAHCTBEHHBIX TECJI
BHeayauTopHas (caMoCTOsITeIbHAs1) padoTa 00yYaIIuXCs 8
PerieHre 3a1a4 Ha HAXOXKIEHUE IIEPBOOOPA3HOM 2 2
CocrapreHrie KOMIBIOTEPHON MTPe3eHTANN Ha TeMy «Moe mpeacTaBiIeHne 0 MTPON3BOIHON U TepBO0OPA3HON 4 3
Pemenue 3agay «[lnonaas KpUBOIMHENHON Tpamenum» 2 2
Tema 12 12 2
DJ1eMeHTHI TeOpHH CoObITHE, BEPOATHOCTH COOBITHS, CIIOXKEHUE U YMHOXeHHE BeposTHocTel. [lonsTue o HesaBucumocTH | 6
BEPOSITHOCTH. coObiTuil. JluckpeTHas ciydaiiHas BETUYMHA, 3aKOH €€ pacipeneieHus. UHCIOBbIE XapaKTePUCTHKU
JJ1eMeHTBI . JMCKPETHOM citydaiiHO# BenmuuHbl. [loHATHE 0 3aKOHE GOJBIINX YHCE.
an;eMcan:(qecxon [IpencraBienne AaHHBIX (TAONUIBI, AMArpaMMBbl, TpaduKH), TeHepaibHas COBOKYITHOCTb, BBIOOpKA, ]
TATHCTHKH.

CpeaHee apI/I(pMCTI/ILICCKOC, MmenuaHa. IloHaTue o 3amadax MaTeMaTHYeCKOM CTAaTHCTHKHU. PelieHue
MPAKTUYCCKUX 3adaY C IPUMCHCHHUEM BCPOATHOCTHBIX METOIOB.
HpaKanecmle 3aHATHSA I/ICTOpI/IH Pa3BUTHA KOM6I/IHaTOpI/IKI/I, TCOpUU BepOHTHOCTeﬁ N CTaTUCTUKU U
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WX POJIb B Pa3NUYHBIX Cepax UYeIOBEUECKOH ku3HenesTenbHoCcTH. [IpaBuia xomOuHaTtopuku. Perre-
HUE KOMOMHATOPHBIX 3a7a4. Pa3Menenus, coueTanus u nepectanoBku. buaoM Hel0TOHA U TPEYrOIbHUK
[Tackais.

[Ipuxnagneie 3amaun. Kiraccuueckoe orpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpeMa O
CymMMe BeposATHOCTeH. Brruucnenue BepositHocTed. Ilpuknanneie 3amaun. IIpencraBieHne 4MCIOBBIX
JaHHbIX. [Ipukinanabie 3agaun.

XapaKTepl/ICTPlKa OCHOBHBIX BU/IOB I€ATCJIbHOCTH CTYICHTOB: I/I3yquI/Ie KJIACCUYCCKOI'o ONpeACICHUA BEPOATHOCTH,
CBOICTB BEPOATHOCTHU, TCOPEMEBI O CYMME BepOHTHOCTeﬁ. PaCCMOTpeHI/Ie MpUMEPOB BBIYUCIICHUA BepOHTHOCTeﬁ. Pemenne
3aJa4 Ha BbIYHUCJICHUC BepOHTHOCTeﬁ coObITHIH. O3HAKOMIIEHHE C MpCACTABJICHUCM YUCIOBBIX JaHHBIX U UX
XapaKTCPUCTUKAMMU. Pemenue MPAKTUYCCKUX 3aJa4 Ha 06pa60TI<y YHMCJIOBBIX JAHHBIX, BBIYUCIICHUEC X XaPAKTCPUCTUK

BHeaynuTopHas (caMocTosITeIbHAs1)) padoTa 00yualonuxcs 6
CocrasieHue npe3eHTanuu « JIEMEHThl TEOPUU BEPOSTHOCTEN M MATEMaTHUECKON CTaTHCTUKUY
Tema 13 20
YpaBuenus u YpaBHeHuss M CcHCTeMbl YpaBHeHU#l. PanyoHalbHBIE, HWPPALMOHAIBHBIC, IIOKA3aTelIbHBIE U
HepaBeHCTBA. TPUTOHOMETPUYECKUE YPABHEHMS U CUCTEMBL. PABHOCHIIBHOCTh YpPaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBbI WX pemnieHus (pa3joKeHWe Ha MHOXXHUTENM, BBEJICHHE HOBBIX HEHM3BECTHBIX,
MOJICTAHOBKA, TPaPUIECKUN METO).

HepaBencrBa. PanmonanpHble, HppalMOHAIBHBIE, TOKA3aTeIbHBIE W  TPUTOHOMETPHYECKHE
HepaBeHCTBa. OCHOBHBIC PUEMBI X PEIICHHUS.

Hcnons3oBanne CBOWCTB W TpapuKoB (DYHKIHMH TpH pENICHUH YpaBHEHWW W HEpaBEHCTB. MeTon
uHTEepBaNOB. M300pakeHME Ha KOOPAWMHATHOM TUIOCKOCTH MHOJXKECTBA PEIICHUA YpaBHEHUH |
HEPaBEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanueie 3anaun [IpuMeHeHne MaTreMaTHYECKUX METOJIOB Ul PEIICHUs COJePKaTeNbHbIX 3a/1a4 U3
pa3- IMYHBIX obJjacTell HayKu U MpakTuku. MHTepnperanus pe3ynbrara, Y4eT peajbHbIX OrpaHUYCHUN.
IIpakTtuyeckne 3ansatusi KopHu ypaBHeHuil. PaBHocwibHOCTH ypaBHeHuiH. [IpeoOGpasoBanue
ypaBHeHUH. OCHOBHBIE TIPUEMBI pEllIeHUs ypaBHeHUM. Pemenue cucrem ypaBHeHwuil. Mcnonb3oBaHue
CBOMCTB U IrpaduKkoB PYHKIUHN Ui pelieHns ypaBHEHUI U HEPaBEHCTB.

O3HakOMIICHHE C IPOCTEHIINMHU CBEIECHUSMHU O KOPHAX alreOpanyecKuX ypaBHEHHUH, MOHATHAME UCCIIEIOBAHNS YPaBHEHUH
U CUCTEM ypaBHEHHI. M3yueHue Teopuy paBHOCUIBHOCTH YPaBHEHUN U e€ puMeHeHUs. [[oBTopeHne 3aucH peneHus
CTaH/apTHBIX ypaBHEHHUH, IPHEMOB IIPeoOPa30BaHMs YpaBHEHHUH AT CBENICHNS K CTAaHIAPTHOMY ypaBHEHHIo. Pemenne
palvOHAIBHBIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHUYECKUX YPaBHEHUH U cucTeM. Vcronp30BaHNE CBOMCTB
u rpaduKkoB GYHKIUH [UIs pelieHns ypaBHeHuid. [[oBTOpeHrne OCHOBHBIX MPUEMOB PEIICHUsI CUCTeM. PellieHne ypaBHEHHH ¢
TIPUMEHEHHUEM BCEX TPHEMOB (Pa3JIoKEHUsS HA MHOXKHUTENH, BBEICHNS] HOBBIX HEU3BECTHBIX, MO CTAHOBKH, TPaIecKoro
Metoza).Pemmenre ciucreM ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMIHBIX CIOCO00B. O3HAKOMIICHHE C OOIIMMHU BOIIPOCAMH
peIIeHNs] HEPaBEHCTB U MCIOJIB30BAHNE CBOMCTB M rpaMKoB (QYHKIMH NPH PEIICHUN HEPaBeHCTB. PelieHne HepaBeHCTB U
CHCTEM HEPABEHCTB C MPUMEHEHNEM Pa3INYHbIX CIIOc000B. [IpuMeHeHne MaTeMaTHIeCKUX METOIOB JJIsl PEIICHHS
COZIEPKATEeNbHBIX 3aa4 U3 Pa3IMIHBIX 00JIaCTeH HAYKH U MPAaKTUKH. VHTEepIpeTnpoBaHue pe3ylbTaToOB C YUETOM PEaIbHBIX
OTPaHUYEHUI
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BHeaynuTopHasi (caMocTosiTeIbHAsA) padoTa 00y4AIOINXCS

10

BCEI'O:

Pemienne ypaBHeHuit 5

Pemenune HepaBeHCTB 5

HUTOI'O: aynuTopHBIX 234
CaMOCTOSITe/ILHON PaGoThI CTY/IEHTOB ég

JU1st XapaKTepUCTUKU YPOBHS OCBOEHHUS y4eOHOIro MaTepraa UCIOIb3YI0TCs CIeIyoIue 0003HaueHus:
1. — o3HAKOMUTENBHBIH (Y3HaBaHHE U3YyUEHHBIX O0BEKTOB, CBOWCTB);

2. — peNpOMYKTHBHBIH (BBIMOIHEHHE EITEIBHOCTH 110 00pas3ily, HHCTPYKIIUH, METOJANYECKUM PEKOMEHIAIUSIM HIIH TI0/T PYKOBOJICTBOM ITPEIOIaBaTENs );

3. — IPOIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BBITIONHEHHE ACATENILHOCTH, PEIICHHE TPOOIEMHBIX, CHTYallMOHHBIX 3aJJaHUH ).
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3. YCJOBMS PEAJIM3ALIUU TPOTPAMMBI JUCLIUTLIMHLI MaTeMaTHKA

3.1 TpeGoBanusi K MUHUMAJIBHOMY MaTePUATbHO-TEXHHYECKOMY o0ecreyeHHuIo

OcBoeHne mporpamMmbl yueOHOW AMCHUIUIMHBI «MaremaTuka» MpeanojgaraeT Hajludue B
npodeccHoHaTbHOW 00pa30BaTEeNIbHONW OpraHU3alliH, pealu3ylomeid 00pa30BaTeNbHYI0 MPOTpaMMy
cpennero oOmiero obpaszoBanusi B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTrO 0O0IIETro
oOpa3zoBanus, yueOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOKHOCTh 00€CHeuuTh O0yJaromumcs
cBoOOIHBINH Joctyn B HMHTepHeT BO BpeMsi Y4eOHOro 3aHATUSI W TeEpPHO BHey4eOHOIt
AeSATeTbHOCTH.

[Tomemnienune KaOuHeTa JTOJDKHO YIIOBIIETBOPSTH TpeOOBaHUSAM CanuTapHo-
snuAeMuosoruueckux npasui 1 HopmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO TUIIOBBIM
000py/I0BaHUEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAaHUSAX, B TOM UHCIIE CIIEHUATU3UPOBAHHON yueOHOI
Me0enpl0 M CpeiacTBaMH OOy4YeHHs, JOCTATOYHBIMU JUISl BBINOJHEHUS TpeOOBaHUN K YpPOBHIO
MOATOTOBKH 00YJarOIIHUXCSl.

B kabunere n0/DKHO OBITH MYJIBTUMEIUHHOE OO0OPYAOBAHHE, IOCPEACTBOM KOTOPOTO
YYaCTHUKHA 00pa30oBaTeIbHOTO TMPOIlecca MOTYT IMPOCMATPUBATh BU3YAIbHYIO HWHOOPMAIUIO TIO
MaTEMaTUKE, CO3aaBaTh MPE3CHTAIUN, BUACOMATCpHAJIbl, MHBIC TOKYMCHTEI.

B cocraB y4eOHO-METOAMUYECKOTO W MAaTePHAIBHO-TEXHUYECKOTO OOCCIICUEHUS MPOrpaMMBbI
y4eOHOM TUCITUTUINHBI «MaTeMaTuka» BXOIAT:

* MHOTO()YHKITHOHAJILHBIA KOMIUIEKC IPETO/1aBaTels;

* HarJIsAHBIC TIOCOOMS (KOMIUICKTHI Y4eOHBIX TaOJIMII, TJIAKaTOB, MOPTPETOB BBIIAFOIIMXCS
YYEHBIX-MaTEMaTHKOB H JIp.);

* HH(pOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

* OuOnMMoTEeUHbIN QOHI.

3.2. UndopmanuoHnoe odecrneyeHue 00ydeHust

PEKOMEHAYEMAS JINTEPATYPA
Jlna cmyoenmoes

1. bammakos M.M. Marematuka: aiaredpa v Hauana MaTeMaTHYECKOTo aHAIIN3a,
reoMeTpus: Y4eOHHUK Ul CTYJACHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEeIbHBIX OpraHU3alni,
ocBauBarouux npodeccun u cnennansuoctu CI10. —M.,2014

2. bammakoB M.M. Maremartuka: anreOpa u Hauaia MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpus: 3aladHuK: yued. mocodue Al CTyIeHTOB Mpo(eCcCHOHAIbHBIX 00pa30BaTeIbHbIX
opranu3zaiuii, oceanBarouux npodeccun u cnennansuoctu CII0. — M.,2014

3. bammvakxoB M.U. Matemaruka: yaedbauk. KaoPyc, 2017. JloroBop Nel11248313/18492377 ot
10.07.2018 WWW.BOOK.ru 3/6 noctyn no naponto  ISBN 978-5-406-05386-7
4. AnmartoB A.B. Matematuka: yuebnoe nocooue s CI1O. [Ipodobpazosanue, 2017.

WWW.IPRBOOKSHOP.RU 3/6 noctyn o naposto http://www.iprbookshop.ru/65731.html
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Mna npenooasameneii

1. 06 obOpazoBanuu B Poccuiickoit denepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-D3
(B pen. ®enepanbubix 3akoHOB OT 07.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, or
04.06.2014 No 148-®3, ¢ uszm., BHecennbiMu DenepanbubpiM 3akoHOM 0T 04.06.2014 No 145-
@3, B pea. Ot 03.07.2016, c usm. ot 19.12.2016.)

2. [Ipuka3 MunuctepctBa obpa3oBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHMHM W3MEHECHUH B (enepaiabHblii TOCyJapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAPT
cpemHero oOIero oOpa3oBaHWs, YTBEPXKICHHBIM MpHUKa3oM MuHHUCTEpcTBa 0Opa3oBaHUS H
Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r. N413"

3. [IpumepHasi ocHOBHasi oOpa3oBaTeIbHasl MporpaMma CpeaHero oodiero oOpa3oBaHWs,
0/I00peHHast pelieHueM (QeaepaTbHOTO y4eOHO-METOANYECKOT0 OOBEIUHEHUs M0 OO0IeMy
ob6pazoBanuto (mpotokos oT 28 utons 2016 1. Ne 2/16-3).

4, bammakos M.U., Ilpiranos I.M.MeTtoaudeckoe mocodue st moarotopku k EID.—M.,
2014

HNHTepHeT-pecypcesbl

1. www. fcior. edu. ru (MHbopManmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIBI).
2. www. school-collection.edu.ru (Eamuas kosekiuu muQpPOBBIX 00pa3oBaTEIbHBIX
pecypcoB). YueOHOE U3/1aHNe

3. Exponenta.ru http;//www.exponenta.ru KommanusSoftlint. O06pa3oBaTeIbHbIIM

MaTeMaTH4YecKhil caiiT. Marepuansl Ui CTYIOEHTOB: 3aJadll C pEIICHHUSMH, CIPaBOYHHUK TI0
MaTeMaTHKe, JIEKTPOHHBIE KOHCYIbTAIIHH.

4. I'azera «Maremartukay M3narensckoro goma «IlepBoe centsOps» http://mat.1septemr.ru

5. Maremarrka B OTKpHITOM Komtemke http://www. matematiks.ru

2. Math.ru. MaTtemaTuka u obpasoBauue. Http://www.math.ru

3. MOCKOBCKHH IIEHTP HEMPEPHIBHOI'0 MaTeMaTH4deckoro oopazopanus (MLIHNO)
http://www.mccmath.ru

4. Allmath:ru — Bcst MaTemartuka B ogHom mecrte htto://www.allmath.ru

5. EgWorld:Mup matemarnueckux ypaBuenuit http://egwirld.ipmnet.ru

6. Bcst aneMeHTapHas MaTeMaTHKa: CPEIHsIs MaTeMaTHUeCKash MHTEpHET-IKoma. http://www.bym
math.net

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

8. I'paduku pyHkImin http://graphfunk.narod.ru

9. JlnaakTHUeCKHe MaTepralisl o0 HHGOpMATHKE U MaTeMaTuke. http://comp-science.narod.ru
10. JluckperHas MaTemMaTuka: amroputMsl (mpoekt ComputrAlgorithmTutor) http://rain.ifmo.ru/cat/
11. EI'D no mareMaTHKe: MMOArOTOBKA K TeCTUpOBaHuio http://www.yztest.ru

12. 3aJauyHuK AT MOATOTOBKHM K OJMMITHAAaM o matematuke http://tasks.ceemat.ru

13. 3aHuMaTebHAsS MATEMAaTHKA — IIKOJILHUKAM (OJIMMITHAJIbI, HTPbI, KOHKYPCHI IT0 MaTEMATHKE)

http://www.maht-on-line.com
14. WurepHer — npoekT «3amaumny» http://www.prodlems.ru

15. Martemaruyeckue 3Toab! http://www.etudes.ru
16. MaremaTuka on-line cnpaBounast nHdpopMalus B moMoms cTyneHTy http://www.manhtm.hl.ru
17. MareMaTHKa B IOMOIIIb IIKOJIBHUKY M CTYJIEHTY (TecThl IO MaTematuke online)

http://www.mathtest.ru
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18.
19.

MartemaTHka 1151 OCTYMAOIMX B BY36I hitp://www.matematika.agava.ru
Martemartrka: KoHCyIbTallMOHHBIHN LIEHTp IMperofaBaTeneii 1 BRITyCKHUKOB MI'Y

http://school.msu.ru

20.
21.
22.
23.
24,

MaremaTrka 1 nporpammuposanue http://www.mathhrog.narod.ru
MaremaTuueckye OIUMIIMAALI U onuMIIMaaubie 3agaun http://www.zaba.ru
MexayHapoaHblii MaTeMaTHdeckuii KOHKypc «Kenrypy» http://www.kenguru.sp.ru

MockoBcKkas MaTeMaThudecKkas onuMnuana mxoiasHukos http://olympiads.mccme.ru/mmo/

Peme6nnk.RU:Bricias MmaremaTnka 1 SKOHOMETPHUS — 3aJlauu, pelIeHuUs

http://www.reshebnik.ru

25.
26.

Caiir anemenTapHoii Mmatematiku Jmutpus ['yuna http://www. mathnet.spb.ru

TypHup roponos — MexayHapoHas MaTEMAaTHYECKasl ONMMIINAAA JUIsl IKOIbHUKOB

http://www.turgor.ru
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4. KOHTPOJIb 1 OLIEHKA PEYJIbTATOB OCBOEHUSI YYEBHOM JUCHUILIAHBI

Marematuka
PesysbTaThl 00y4yeHus DopMbI U METObI
KOHTPOJISI M OLIEHKH
(ocBOeHHDBIE YMeHUsI, YCBOCHHbIE 3HAHMUS) Pe3yJIbTaTOB 06yHeHHsI
Ymenun:

— CaMOCTOATCIIBHO OIIPCACIIATH HCIN ACATCIIBHOCTU U COCTABIIATH
IJIaHbI JCATCIIBHOCTHU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJIMPOBATH U KOPPCKTUPOBATH ACATCIIBHOCTD,
NCTIOJIb30BATH BCC BO3MOXKHBIC PCCYPCHI IJId JOCTUKCHHA
ITOCTAaBJICHHBIX LICJ'ICI\/JI " pCain3alvu IIJIaHOB ACATCIIBHOCTH,
BBI6I/IpaTB YCIICIOIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAlIUAX,

— MPOJYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MPOIECCE
COBMECTHOM JI€ATEIIbHOCTH, YUYUTHIBATh IMO3ULIUN JPYTUX
YYaCTHUKOB JIEATENbHOCTH, 3P PEKTUBHO pazpeniaTh KOHPIUKTHI;

— BJIaACTHh HaBBIKaMHU HOSH&B&TGHLHOﬁ, y‘IC6HO-
PICCJIGI[OB&TGJILCKOﬁ 141 HpOGKTHOﬁ ACATCIIbHOCTHU, HABBIKAMH
paspcuiCHus HpO6HCM; CITOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITIOUCKY MCTOJOB PCHICHUSA ITPAKTHYCCKUX
3aJa4, IPUMCHCHUIO PAa3JIMIHBIX MCTOAOB ITO3HAHUA

— BJIQJIETh HABBIKAMHU CaMOCTOSITEIbHON MH()OPMAIMOHHO-
[I0O3HABATEJIbHOM JESATEIbHOCTH, BKIIKOUAsl YMEHUE
OpPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX MHGOPMAIIIH,
KPUTUYECKU OIICHUBATh U HHTEPIPETUPOBATH MHGOPMAIIHIO,
MOJY4aEMYIO U3 Pa3JIMYHbIX UCTOYHHUKOB;

— BJIAJACTD A3BIKOBBIMH CPCACTBAMMA: YMCHHUC SACHO, JIOTMYHO U
TOYHO HU3JIaraTb CBOIO TOYKY 3PCHHUA, HCIIOJIB30BATh aACKBATHBIC
SA3BIKOBBIC CPCICTBA,

— BJIaJIETh HABBIKAMU MTO3HABATEIbHOMN pe(IEKCUU KaK
OCO3HAHUS COBEPIIAEMBIX JEUCTBUUA U MBICIUTEIbHBIX
MPOLECCOB, UX PE3YJAbTATOB U OCHOBAHUI, TPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX IMO3HABATEBbHBIX 337a4 U CPEJICTB ISl UX
JOCTUKECHUS,

OreHka pe3ynbTaToB
IMMCbMEHHOI'O 1 YCTHOT'O
OITPOCOB.

OreHka KOHTPOJIBHOM
paboTHI.

OreHka pe3ysnbTaToB
MPAKTHIECKON PabOTHI.

OrneHka pe3ysbTaToB
CaMOCTOSITEIIHFHON pabOTHI

OreHka pe3ybTaToB
CaMOCTOSITEITHLHON pabOTHI

OLeHKa pe3ynbTaToB
TECTUPOBAHUS

OreHka pe3yabTaToB
MUCBMEHHOI'O U YCTHOT'O
OIIPOCOB.

OreHka pe3yJIbTaToB
MUCBMEHHOTO W YCTHOTO
onpocos. Onenka
Pe3yabTATOB IPAKTHYECKON
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— BJIAJIETH LIEJIEYCTPEMIICHHOCTBIO B IIOUCKAX U IPUHATHH
pelIeHHi, cOOOpa3UTENBbHOCTBIO U HHTYUIMEN, PA3BUTOCTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHHI; CHOCOOHOCTHIO
BOCIIPUHHUMATh KPAacoTy U TAPMOHHIO MUPA;

— BJIAJIETh CTAaHAAPTHBIMU IPUEMAMHU PEILICHUS PALIMOHAIBHBIX U
MpPPALMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, UX CUCTEM;

—HCIOJIb30BAaTh T'OTOBBIE KOMITBIOTEPHBIE TPOTPAMMBI, B TOM
YHUCJIE JJI IOUCKA ITyTH PEIICHUS U WIUTIOCTPALMU PELIEHUS
YpaBHEHU U HEPABEHCTB;

— XapaKTepu30BaTh MoBeeHUE (YHKIUHN, UCIIOIb30BaTh
MOJIYYEHHBIE 3HAHUS IS ONMCAHUS U aHAJIN3a PEabHbBIX
3aBUCUMOCTEH;

— pacrno3HaBaTh reoOMeTpuYecKkre (GUryphl Ha YepTexax, MOACIISIX
U B PEAJIbHOM MHUpE; IPUMEHSITh U3yUYEHHbIE CBOMCTBA
reoMeTpudeckue GUrypbl 1 GopMyIibl i peuIeHus
FEOMETPUYECKHUX 3a/1a4 U 3a1a4 C IPAKTUYECKUM COACPIKAHUEM;

— HaXOJHTb U OLICHUBATH BCPOATHOCTU HACTYIIIICHHUA COOBITHH B
HpOCTefIHII/IX MPAaKTHYCCKUX CUTYyAllUAX U OCHOBHBIC
XAPaAKTCPUCTUKN CﬂyqaﬁHBIX BCJINYNH,

— HCTOJIb30BaTh TOTOBBIC KOMITBIOTEPHBIC ITPOTrPaMMBI ITPU
pelieHny 3aaad.

paboTHL.

OrneHka pe3yibTaToB
MPAaKTUYECKOH paboTEHL.

OrneHka pe3ynbTaToB
CaMOCTOSATENbHON PabOTHI

OrneHka KOHTPOJIBHOM
paboTEHI.

OrneHka pe3ynbTaToB
CaMOCTOSATENbHON PabOTHI

OreHka pe3ynbTaToB
CaMOCTOSATENbHON PabOTHI

OreHka pe3ynbTaToB
MPAKTHIECKON PabOTHI.

OreHka pe3yybTaToB
MIPaKTHIECKOW pabOTHI.

OrneHKa KOHTPOJIBLHOM
paboTEL.

OreHka pe3yIbTaToB
MIPaKTHIECKOH pabOTHI.

OreHka pe3yIbTaToB
CaMOCTOSATENBHON PabOTHI

OLeHKa pe3ynbTaToB
MPAKTHIECKON PabOTHI.

3nanusn:

— O MAaTCMATHKC KdK YHHUBCPCAJIbHOM A3BIKC HAYKH, CPCACTBC
MOACIUPOBAHUA SIBIICHUM U IMponecCoOB, HACAX U METOAAX
MaTCMAaTHKH,

— 3HAYMMOCTH MAT€MAaTHKH JJIs HAyYHO-TEXHUYECKOTO
nporpecca, copMUPOBAHHOCTH OTHOIIIEHHS K MaTeMaTHUKE KakK K

OneHka pe3yabTaToB
TECTUPOBAHMUSI, PE3YIHTATOB
MUCBMEHHOT'O U YCTHOT'O
OIIPOCOB.

OneHka KOHTPOIbHON
paboThI.
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4acTu 00I11€UeTIOBEYECKOU KYJIBTYPhI 4Yepe3 3HAKOMCTBO C
HWCTOPUEN PA3BUTHUS MATEMATUKH, DBOJIOLUEN MATEMAaTUYECKUX
1501 (S)7 8

— 00 OCHOBHBIX ITOHATHIX MaTEMATUUCCKOTO aHAIN3a U UX

CBOMCTBAX;

— O Iponeccax u ABJICHUAX, HMCIOIIUX BGpOSITHOCTHBIﬁ
XapakTep, CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJIbHOM MHUPCE,
OCHOBHBIX ITOHATHUAX SHCMeHTapHOﬁ TCOpUHU BepOHTHOCTefI;

—OCHOBHBIX IMOHSATUM O INIOCKUX U MPOCTPAHCTBCHHBIX
IrCOMCTPHUUICCKHUX q)HpraX, WX OCHOBHBIX CBOMCTB.

OrneHka pe3ybTaToB
TECTUPOBaHMUSI, PE3YIHTATOB
MUCBMEHHOT'O U YCTHOTO
OIIPOCOB.

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

OreHka pe3ysnbTaToB
TECTUPOBAaHUA, PE3YJILTATOB
IMMCBbMEHHOI'O U YCTHOI'O
OITPOCOB.

OrneHka KOHTPOJIBEHOM
pabotsl. OmeHka
pe3yabTaTOB TECTUPOBAHMSI,
pe3yIbTaTOB MUCHMEHHOTO U
YCTHOTI'O OITPOCOB.
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