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1. MACHIOPT ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATHKA

1.1. O6aacThL NpUMEHEHUS POTPAMMBbI

[Iporpamma  y4eOHOro  mpeAMeTa  SBISETCS  YacThl0O  OCHOBHOM
oOpa3oBaTeNpHOW  MpOrpaMMbl B COOTBeTCTBHM ¢ DenepalbHbIM
rOCy/lapCTBEHHbIM  oOpa3oBaTeinbHbIM  cTraHgaaptom  (PI'OC)  cpenHero
npohecCHoHaNBFHOr0  00pa30BaAHUS (CIIO) mno cneunanbHoctn  38.02.04
Kommepuus (o otpacisim) Ha 6a3e OCHOBHOTO 0OIIero 00pa30BaHus.

1.2. MecTo npeamera B CTPYKType 00pa30BaTe/IbHOM NPOrpaMMBbl:

VY4eOHbIi mpeaMeT BXOAUT B COCTaB 00OIIC00pa30BaTENbHBIX MPOQPHILHBIX
JUCUUIUINH, (OPMUPYEMBIX U3 00s3aTtenibHol npeametHoi obmactu I'OC COO
«MaremaTuka 1 MHQOpPMATHKa» U U3y4aeTcsl Ha YIriyOJeHHOM ypOBHE.

1.3. Heau, 3a0auu U NJaHUpPyeMble Pe3yJbTAThl OCBOEHHUSI NMPOrpPaMMbI
yueOHOro nmpeamera:

Conepxanue nporpammbl «MaTemMaTuKa) HaIMpPaBICHO Ha JIOCTUKEHHE
I (13%011050:Q1 (N (I 7§

. obecnieueHrne cHOPMUPOBAHHOCTU MPEACTABICHUI O COLMAJIbHBIX,
KYJIBTYPHBIX U UCTOPHUUECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMaTHKH;

. obecnieueHrne cPOPMUPOBAHHOCTU JIOTUYECKOTO, ANTOPUTMUIECKOTO
¥ MaTeMaTUYECKOTO MBITIICHUS;

. oOecrieyeHue cPOpPMUPOBAHHOCTH YMEHUUN NMPUMEHATHh MOJyYEHHbIE
3HAHWS TIPH PEIICHUH Pa3InYHBIX 33/1a4;

. obecnieueHue chOpMUPOBAHHOCTH MPEICTABICHUNA O MaTEMaTHUKE KaK

4acTH  OOIIEYENIOBEYECKONW  KYJIbTYphl, YHHUBEPCAIBHOM  SI3bIKE  HAYKH,
ITO3BOJISIFOLIEM OIKMCHIBATH U U3y4aTh PEAJIbHbIE IPOLIECCHI U SABJICHUS;

° ML YCIICITHOI'O IIPOAOJIKCHU A 06p330BaHI/I${ 10 CIICOUAJIBHOCTM,
CBA3aHHBIM C IIPUKIIAAHBIM HCIIOJIb30BAHUCM MAaTCMATHUKHU
° onst obecneuenus BO3MOICHOCMU  YCNEULHO2O I’lpOaOJl.?fCeHuﬂ

00pa308aHUsL NO CNEYUATLHOCIAM, CBA3AHHBLIM C OCYUleCMBIeHUEeM HAYYHOU U
UCCIe008amMeNbCKOll 0esIMeabHOCMU 8 00IACIU MAMEMAMUKU U CMENHCHBIX HAYK

B coorBerctBum ¢ mpuHAror KoHuenmuendn pa3sBUTHS MAaTEMaTHYECKOTO
obOpazoBanus B Poccuiickoit deneparuu, MaTeMaTHueckoe oOpa3oBaHue peliaeT,
B YaCTHOCTH, CIICIYIOIIUE KITIOUEBBIE 3a1a4YM:

— MPEIOCTABIIATh KOKIOMY oOyyaronemMycs BO3MOKHOCTD
JIOCTUKEHUSI YPOBHSI MAaTEMAaTHYECKUX 3HAHUM, HEOOXOAMMOTO IS AaibHeHIen
YCIEUTHOM U3HU B 0OIIECTRE;

- oOecrieunBath  HEOOXOMMMOE CTPAaHE  YHCIO  BBITYCKHUKOB,
MaTeMaTU4eCKass MOArOTOBKA KOTOPBIX JOCTaTOYHA JUISL  IPOJOJIKCHUS
o0pa3oBaHUs B Pa3IMYHBIX HAIMPABJICHUSAX M JJISA MPAKTUICCKOU JIEATCIHBHOCTH,
BKJIIOYAsl TPENoaBaHue MaTEeMaTUKHA, MaTEMAaTUYECKUE UCCIIeN0BaHus, paboTy B
chepe nHPOPMAITMOHHBIX TEXHOJIOTUH H JIP.;



— B OCHOBHOM OOIIIEM U CpeIHEeM O0IIeM o0pa30BaHWK HEOOXOAMMO
MPEeAyCMOTPETh MOATOTOBKY OOYYAIOMIMXCS B COOTBETCTBUU C MX 3alPOCAMH K
YPOBHIO MOJIFOTOBKH B chepe MaTeMaTHYECKOTO 00pa30BaHuUs.

I[lnanupyemble pe3yibTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa:

JIuunocmmuute pezyromamol:

1) cpopMUpPOBAaHHOCTH OCHOB CaMOpa3BUTUSI U CAMOBOCIUTAHUS B
COOTBETCTBUM C OOIIEYEIOBEUECKUMHU LEHHOCTSIMU U HJI€allaMU TPakIaHCKOTO
OOIIeCTBa; TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIBHOH, TBOPYECKOU W
OTBETCTBEHHOU EATEILHOCTH;

2) HaABBIKA COTPYIHUYECTBA CO CBEPCTHUKAMH, JETBMH MJIIQJIIIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHON, OOIIECTBEHHO IIOJE3HOHN, y4eOHO-
WCCJIEIOBATEILCKON, TPOSKTHOU 1 APYTHX BUJIAX JCSITCIBHOCTH;

3) TrOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCIE
caM000pa30oBaHuI0, Ha MPOTSHKEHUM BCEU >KU3HU; CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEUIHOW MNpodecCHuOHATBHOU U
OOIIECTBEHHOM IESITEIbHOCTH;

4) oco3HaHHBINA BBEIOOp OyayIIel nmpodeccuu U BO3MOKHOCTEH peaau3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MpodecCuOHaATHLHOM
NESATEILHOCTH KaK BO3MOKHOCTH YYacTHsI B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM;

5) chopMHPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEACTBE MOJICIMPOBAHUS SIBIICHUN M TIPOIECCOB, UACIX M METOJIaX
MaTEeMaTHKH;

6) MOHWMaHWE 3HAYMMOCTH MATEMATHKH JUISI HAYYHO-TEXHUYECKOTO
nporpecca, Cc(HOPMUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKEe Kak K 4YacTH
OOIIEYeIOBEYECKON KYJNBTYpPhl Yepe3 3HAKOMCTBO C MCTOpHUEH pa3BUTHSA
MAaTEMATUKH, IBOJIOLIMEN MATEMATHYECKUX UJIEH;

7) pa3BUTHE JTIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKOW  KyJIbTYpbl, KPUTUYHOCTH  MBINIJICHUS Ha  YPOBHE,
HeoOxomuMoM  Juisi  Oyaymiedl  mpodecCUOHANbHOM — JeATeIbHOCTH,  JUIS
MIPOJIOJKEHUS 00pa30BaHMs U CaMOOOPa30BaHUS;

8) oBIa/ieHNEe MATEeMATUUYECKUMU 3HAHUSMH U YMEHHUSIMHU, HEOOXOIUMBIMU
B TIOBCEHEBHOW JKM3HU, JUISI OCBOEHUS CMEXKHBIX €CTeCTBEHHO-HAYYHBIX
JTUCIUTUIMH W JUCHUIUIAH  MPOQPECCHOHANIBHOTO IUKJIA, JUIS  TOJYYCHUS
oOpazoBaHus B 00JacTAX, HE TPeOYIONIUX YIIyOJICHHON MaTeMaTH4eCKOM
MOITOTOBKH;

Ilhanupyemoie nuunocmmuvle pe3yabmamuvl O0C60CHUA NPOZPAMMBL  C
yuemom npozpammul 60CHUMAHUSA

JIP 4. IlposBnstominid 1 AEMOHCTPUPYIOUIMN YBaXXEHHUE K JIIOASM TpYy[a,
OCO3HAIOIINI IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiics K OpMHUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPOo(heCcCUOHATBPHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
cienay.

Memanpeomemnuwle pe3yiomamal:

1) ymMeHne caMOCTOSTENBHO OMPELISTh 1EeNN NS TeIbHOCTH U COCTAaBIATh
TJIaHBl  JICSITEIBHOCTH; CaMOCTOSTEILHO OCYIIECTBISATh, KOHTPOJHMPOBATH M
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KOPPEKTUPOBATh JIEATEIbHOCTh; HMCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTH)KEHMSI TIOCTaBJICHHBIX II€JIeM W peanu3allid IUJIaHOB JI€ATEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIIHSIX;

2) yMmMeHue MNPOAYKTHBHO OOINIAThCS W B3aMMOJIEHCTBOBATH B IIpollecce
COBMECTHOM  JICSITENIbHOCTH, YYWUTHIBaTh TMO3UIMU  JAPYTUX  yYAaCTHUKOB
nesATeabHOCTH, 3 (PEKTUBHO pa3peiaTh KOH(IUKTHL;

3) BlajgeHUE HaBBIKAMH IO3HABATEIbHOM, y4eOHO-UCCIIENOBATEIbCKOU U
NPOEKTHOW JEATEIbHOCTH, HAaBBIKAMHM pa3pelleHus MpoOJeM; CHOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHHS MPaKTUYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

4) TOTOBHOCTP M CIOCOOHOCTH K CAMOCTOSTEIbHOW HWH(GOPMAIMOHHO-
MO3HABATEJIbHON NI€ATEIbHOCTH, BJIAJICHUE HABBIKAMHU MOJyYEHHS] HEOOXOAUMOM
uH(pOpMaMM U3 CIOBAaped pa3HbIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCA B
pa3IMYHBIX ~ WCTOYHUKAX  MHGPOpMAlUHM,  KPUTUYECKHM  OLIEHHUBATh U
UHTEPIIPETUPOBATh HH()OPMALINIO, ITOJTyYaEMYIO U3 PA3IUYHBIX HICTOYHHUKOB;

(B pen. [Ipukaza Muno6paayku Poccun ot 29.12.2014 N 1645)

5)  ymeHue UCII0JIB30BaTh cpeacTtBa  MHGOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHojorui (nanee - WKT) B pemieHnn KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPraHMU3ALMOHHBIX 33Jad C COOJIOJEHHEM TpeOOBaHMI
HPrOHOMUKHU, TEXHUKH O€30IIaCHOCTHU, TUTHEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX
Y 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

6) BIIaJieHUE SI3BIKOBBIMH CPEJICTBAMH - YMEHHUE SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOIKO TOUKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

7) BlIajeHUE HABBIKAMHU [03HABATEIbHOM peQIEKCUH KaK OCO3HAHUS
COBEpILIAEMbIX JCHCTBUH U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB H
OCHOBAHMI, TPAHUL] CBOETO 3HAHMS U HE3HAHMS, HOBBIX NIO3HABATENbHBIX 334 U
CPEICTB UX AOCTUKEHUS;

8) UeneyCTpEeMJIIEHHOCTb B  IOMCKaX W NPHUHATHU  PELICHUH,
CO00pa3UTENbHOCTh " UHTYHILIMS, Pa3BUTOCTH IPOCTPAHCTBEHHBIX
IpeJICTaBICHUN; CTOCOOHOCTh BOCIIPUHUMATh KPacoTy U TApMOHMIO MHpA.

IIpenmeTrHble pe3yabTaThl U3ydyeHUs ydeOHOro mpeamera «MaTemaTHka:
anrebpa M Hayajla MaTeMaTHUYECKOTO aHajau3a, reoMeTpusi’, KaK 4YacTH
npeaMeTHon obsactu ""MareMatruka 1 ”HPOpPMAaTHKa, TOJHKHO 00ECTICYHTh:

1) chopmMupoBaHHOCTH MPEACTABICHUN O COLMAJIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (DaKTOpaX CTAHOBJICHUS MaTEMATUKHU;

2) chOpMUPOBAHHOCTH OCHOB JIOTHYECKOI'0, aJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;

3) chopMHpPOBAHHOCT, YMEHHUH MPUMEHATH IMOJIYYCHHbIC 3HAHUS MPU
pELIEHUH pa3IMYHbIX 3a/1a4;

4) chopMHUpPOBAHHOCTh TIPEACTABICHUM O MaTeMaTHKEe KaK 4YacTu
OO0IIIeYeI0BEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM S3bIKE€ HAYKH, MO3BOJISIOLIEM
ONMCHIBATH U U3y4YaTh PEAIbHBIE IPOLIECCHI U SIBJICHUS;

IIpenmeTHble pe3yJbTaTaM OCBOEHUS YIIIyOJIEHHOTO Kypca MareMaTuku:

1) chopmMupoBaHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YacTH MHUPOBOM
KyJbTYpbl U O MECT€ MaTeMaTHKU B COBPEMEHHOH NMBHIM3ALMU, O CIOCOOax
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ONMCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUN PEATIBHOTO MHPA;

2) chOopMUPOBAHHOCTb MPEACTABICHUI O MATEMATUYECKUX MOHATHUIX KaK O
BOKHEHIINX MATEMATHYECKUX MOJCIIAX, MO3BOJLIOIIMX ONMCBHIBATH U H3y4yaTh
pa3HbIE TPOLECCHl W SBJICHHUS; IOHUMAaHHE BO3MOXHOCTH AKCHOMATHYECKOIO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUL;

3) BIageHue METOJIaMU JI0Ka3aTEIbCTB U AJITOPUTMOB PELIEHUS; YMEHUE UX
IIPUMEHATH, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHUS B X0/ PEUICHUS 3a/1a4;

4) BnaneHHE CTAaHAAPTHBIMM NPHUEMaMHU PEIICHHS pPALMOHAIBHBIX U
VPPALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI
Y HEPaBEHCTB, UX CHCTEM; MCIOJIb30BAHNE FOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B
TOM YHMCJI€ JUIsl MOWCKAa MYTH PEIICHHS M WLUIIOCTPAlUU PELICHHs] YpaBHEHUU U
HEPaBEHCTB;

5) chopMuUpPOBaHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSTHUSAX, UIESIX U
METO/IaX MaTEMaTUYECKOIO aHaJIN3a;

6) BiIaJE€HUE OCHOBHBIMU MOHATUSAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTb Ha 4YEPTEXKaAX, MOACISIX M B PEAJTbHOM MHUPE TIE€OMETPUUYECKHE
¢Gurypsl; IpUMEHEHNE N3YYEHHBIX CBOMCTB T'€OMETPUUYECKUX PUTYp U HOpMyIT IS
peLIeHUs TEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

7) chopMHPOBAaHHOCTH PEACTABICHUN O MPOLECCAX U SBJICHUSIX, UMEIOLIUX
BEPOSITHOCTHBIM XapakTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM
MUpe, 00 OCHOBHBIX MOHATHSX 3JEMEHTAPHOW TEOPUU BEPOSTHOCTEH; yMEHUI
HaXOJUTh M OLEHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUHA B MPOCTEUIINX
MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIMYUH;

8) BlaJieHMe HaBbIKAMU KCIIOIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOrpamMm
IIpYU pEeUICHUU 3a]1aY;

9) chopMUPOBAaHHOCTH TPEACTABICHUM O HEOOXOJIUMOCTH JI0KA3aTEIIbCTB
npu OOOCHOBAaHMM MaTEMaTHYECKHX YTBEP)KICHUM W PO aKCHOMAaTHUKU B
IIPOBEICHUH JIEyKTUBHBIX PacCyKICHH;

10) copmHpoBaHHOCTH MOHATUHHOTO ammapara Mo OCHOBHBIM pa3jeiiaM
Kypca MaTeMaTuKH; 3HaHUI OCHOBHBIX T€OpeM, (popMys U yMEHUS UX MPUMEHSTH;
YMEHHMsI JI0Ka3blBaTh TEOPEMbl U HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUs
3a/1ay;

11) copMupoBaHHOCTH yMEHUI MOJAEIUPOBATH pEaJbHBIE CHUTYAIHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIETN, HHTEPIIPETUPOBATH MOJTYUYEHHBIN pe3ybTaT;

12) chopMUpPOBAaHHOCTH MPEACTaBICHU 00 OCHOBHBIX MOHSTHSIX
MaTEMaTUYECKOro aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHHUEM XapaKTEepHU30BaTh
noBeZieHue (YHKIMM, HCHOJIb30BAHME TOJYYECHHBIX 3HAHUM [JiI1 ONUCAHUA H
aHAJIM3a PeaJIbHbIX 3aBUCUMOCTEM;

13) BnameHHe yMEHUSMHU COCTABJICHHMS BEPOSATHOCTHBIX MOJENEH MO
YCIIOBUIO 33J]a4M U BBIYHUCIICHHS BEPOSITHOCTH HACTYIUICHUS COOBITHIA, B TOM YHUCIIE
C nmnpuMeHeHHeM (OpMysl KOMOMHATOPUKHM W OCHOBHBIX TEOpPEM TEOPHH
BEPOSITHOCTEW; HCCIEAOBAHUS CIIy4allHbIX BEJIMYUH IO UX PACIPEIECIICHHUIO.

B pe3syabrare m3ydyeHus ydeOHOro mpeamera «MaremaTruka (BKIKOYas
aJiredpy M Ha4Yaja MaTeMATHYEeCKOr0 aHAJN3a, FeOMETPHI0)» BBINYCKHHK Ha
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yIJy0JIeHHOM YPOBHE HAYYMTCH:

dnemenmul meopuu MHONCECHE U MAMEMAMUYECKOU IOSUKU:

- CBOGOJIHO OMEPHUPOBATh' TOHATHAMHU: KOHEUHOE MHOXKECTBO, SIIEMEHT
MHO’KECTBA, MOJAMHOXECTBO, IepECeUeHUe, OObEIUHEHNE U Pa3HOCTh MHOKECTB,
YUCJIOBBIE MHOXKECTBA HA KOODAMHATHOW IMpPSAMOHM, OTPE30K, HHTEpBAl,
MOJIyMHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOM TOYKOMW, rpadyuuecKkoe MpeicTaBICHUE
MHOKECTB Ha KOOPJAUHATHOM INIOCKOCTH;

- 3a/laBaTh MHOXXECTBA IEPEUYHUCICHHEM U  XapaKTEPUCTHUYECKUM
CBOMCTBOM;

- OIIEpUPOBAaTh NOHATUSAMU: YTBEP)KICHHUE, OTPUILIAHHME YTBEPXKIACHMUS,
VCTUHHBIE W JIOKHBIE YTBEPXKICHUS, NPUYMHA, CIIEICTBHE, YACTHBIA Ciy4yal
OOIIEer0 YyTBEPKIACHUS, KOHTPIPUMED;

- IIPOBEPATH PUHAJICKHOCTD MIEMEHTA MHOXKECTBY;

- HaXOJUTh MEPECEYeHHEe U OOBEIMHEHHE MHOXKECTB, B TOM YHCIE
IPEJICTaBICHHBIX TIpaUUyecKl Ha YHCIOBOW MpsAMOM M Ha KOOPAUHATHOMN
IJIOCKOCTH;

- OPOBOAUTH  JOKa3aTeJbHBIE  PACCYKIEHUS JJI1  OOOCHOBaHMS
VCTUHHOCTH YTBEPKIACHUM.

B nosceonesnoii orcuznu u npu uzyyenuu Opyeux npeomemos:

- UCITI0JIb30BaTh YHCIIOBbIE MHOYKECTBA HAa KOOPJMHATHON MPSIMOW U Ha
KOOPJIMHATHOM TUIOCKOCTH JJISl ONTMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM;

- MPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS B CUTYallUsAX [TOBCEIHEBHON
YKWU3HM, [IPU PELICHUH 33]1a4 U3 APYTUX PEAMETOB

Yucna u eviparicenusn:

- CBOOOIHO  omepupoBaTh  MOHATHSAMH:  HATypaJlbHOE  YHCIIO,
MHOXKECTBO HATYpPaJbHBIX YHCEJ, LEJIOE€ YHCIO, MHOXECTBO LEJIbIX YHCED,
OOBIKHOBEHHas JIpo0b, AECATUYHAs APOOb, CMEIIAHHOE YHCIO, PALMOHAIBHOE
YUCJI0, MHOYKECTBO PAlMOHAIBHBIX YHCEN, HPPALUOHAIBHOE YHCIO, KOPEHb
CTENEHU 1N, JIEUCTBUTEIbHOE YHCIO0, MHOXECTBO JCHCTBUTEIBHBIX YHCEI,
reoMeTpuYecKas HMHTEpIpeTalus HaTypaldbHBIX, UENbIX, pPalUOHAIbHBIX,
JEHUCTBUTEIIBHBIX YUCEIT,

- NOHMMAaTh U OOBSACHATH pa3HUIy MEXAY MO3UIUOHHON W
HEIO3NLMOHHON CUCTEMaMU 3alliCH YUCET,

- NEPEBOIUTH YMCIIA U3 OJHOM CHUCTEMBI 3allUCU (CUCTEMBI CUMCIICHU)
B IpYTyIO,

- JIOKa3blBaTh M UCIOJIb30BaTh MPHU3HAKK JACIUMOCTH CYMMBI U
IIPOU3BEIAECHUS IIPU BBINIOJIHEHUH BBIUUCICHUIN U PEILICHNN 3a/1a4;

- BBIIIOJIHATh OKPYIJICHHE PAlMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN C
3aJaHHOM TOYHOCTBIO;

- CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA Pa3HBIMU CIIOCOOAMU;

1 .

31ech U gajee: 3HATh ONpeICICHUE MMOHATHS, 3HATh U YMETh 0OOCHOBBIBATh CBOMCTBA (TIPU3HAKY, €CIIU OHU €CTh)
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KOMILIEKCA, UCIIOJIb30BaTh MOHATHE H €r0 CBOICTBA NP MPOBEICHIH PACCYKICHUH, JOKA3aTEILCTB, PCIICHHN
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— yOOpSIIOUMBATh 4YHCIA, 3alMCAaHHble B BHUJE OOBIKHOBEHHOW U
NECATUYHOM NpoOu, YHUCia, 3alUCaHHBIE C HMCIOJb30BaHUEM apU(PMETUYECKOTO
KBaJIPaTHOTO KOPHSI, KOPHEW CTENeHU 0oJIbIIe 2;

— HaxoauTh HOJI 1 HOK pa3ubiMu criocob6amu U UCIIONIb30BaTh UX MPHU
pelIeHny 3a1ay;

— BBITIOJHATh  BBIUMCICHHS W NPeoOpa3oBaHMsl  BBIpaXKEHUH,
COIEpKAIUX JCHCTBUTENIbHBIE YHCIA, B TOM YHUCJIE KOPHM HATypaJIbHBIX
CTEIICHEH;

— BBINIOJIHATh ~ CTAHJAPTHBIE  TOXACCTBEHHBIE  MpPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX,  JIOTApU(PMUUYECKUX,  CTEMEHHBIX,  HUPPaAIMOHAIBHBIX
BBIPAKEHUM.

B noeceonesnou scusnu u npu uzyuenuu opyux npeomemos:

- BBITIOTHATh U OOBSICHATH CPaBHEHHE PE3YJIbTATOB BBIYMCICHHUH MpHU
pelIeHNH TPAKTUYECKUX 3a7ady, B TOM YHCJIE NPUOIMKEHHBIX BBIYUCICHUN,
UCIIOJIb3YsI pa3HbI€ CITIOCOOBI CPAaBHEHMIA;

- 3allMChIBATh, CPAaBHHUBATh, OKPYIJISTh UYHCIIOBBIE JAHHBIE PEaIbHBIX
BEJIMYMH C UCTOJb30BAHUEM PA3HBIX CHCTEM U3MEPEHUS;

- COCTaBJISITh U OIEHWBATh PA3HBIMHU CIIOCOOAMU YHUCIIOBBIE BBHIPAKECHUS
MIPU PEIICHUU MPAKTUUECKUX 3a/1ad Y 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB

Ypasenenua u nepasencmea:

- CB0OOHO oOMEepUpOBaTH TMOHSATUAMM: YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUSI U HEPABEHCTBA, YPABHEHHE, SIBIISIOLIEECS CIEACTBUEM
JPYyroro ypaBHEHUs, YPaBHEHHUs, PAaBHOCUJIbHBIE HA MHOYECTBE, PABHOCUJIbHbBIC
npeo0pa3oBaHus YpaBHEHUM;

- pemaTth pa3Hble BU/bl YPABHEHUW M HEPABEHCTB U MX CHCTEM, B TOM
YyuCcle HEKOTOphle ypaBHEeHHMS 3-i U 4-i1 cremeHed, APOOHO-pallMOHAIbHBIE U
UpparmoHaIbHBbIE;

- OBJIaJICTh OCHOBHBIMU THUIIAMU TIOKa3aTEIbHBIX, JIOTaPU(PMUUECKUX,
UppalMOHAIbHBIX, CTEIEHHBIX YPAaBHEHUW U HEPABEHCTB W CTaHJIAPTHBIMU
METOJaMHU UX PEIICHUN U MPUMEHSATh UX NP PEIICHUH 3a]1ay;

- IIPUMEHATH TEOPEMY be3y K peleHn0 ypaBHEHN;

- NPUMEHSTh Teopemy Buera s pemieHuss HEKOTOPBIX YpPaBHEHUM
CTEIECHHU BBIILIE BTOPOM;

- MOHMMATh CMBICI TEOPEM O PABHOCWIBHBIX WU HEPABHOCHJIBHBIX
peo0pa30BaHUSX YPABHEHHUI M YMETh UX JIOKA3bIBATh;

— BJIaJIETh METOJIAMH PEIICHUS] YPABHEHUM, HEPABEHCTB U UX CHUCTEM,
YMETh BBIOMPATh METO/ peIIeHUsI 1 00OCHOBBIBATH CBOU BBHIOOD;

— UCIIOJIb30BaTh METOJI MHTEPBAJIOB JJIsI PEIICHUSI HEPABEHCTB, B TOM
yucie JpOOHO-pallMOHANBHBIX M BKJIOYAIONIMX B ce0s HMppalMoHAIbHbBIE
BBIPAXKEHUSI;

- pemarh ajredOpanyeckre ypaBHEHUs] U HEPABEHCTBA M UX CHUCTEMBI C
napamMeTpaMu aNreOpandeckuM U rpa@uaecKuM METOIaMH;

— BJIQJICTh PA3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHHS B LEJIbIX YMCIIAX;



— n300pakaTh MHOJKECTBAa Ha IJIOCKOCTH, 3aJaBaéMble ypaBHEHUSIMHU,
HEPaBEHCTBAMM U UX CUCTEMaMU;

— CBOOOJTHO HCIIOJB30BaTh TOXKJIECTBEHHbIE MPeoOpa3oBaHus MpH
pelIeHNN YPaBHEHUM U CUCTEM YPaBHEHUM

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:

- COCTABJISITh W PENIaTh ypPaBHEHHS, HEPABEHCTBA, WX CHUCTEMBI TIPH
pelIeHnN 3a7a4 IpYyruX Y4eOHbIX PEIMETOB;

— BBITNIOJIHATh OLEHKY MpPaBIoNoo0us pe3ysabTaToB, MOJYyYaeMbIX MPHU
pelIeHUN pa3IuYHbIX YpPaBHEHUM, HEPABEHCTB M MX CHUCTEM MPU PEUICHUU 3a7ad
JIPYTUX Y4eOHBIX MPEIMETOB;

- COCTaBJISITh U pellaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpamu MpH
peleHny 3a7a4 APYTux y4eOHbIX MPEIMETOB;

- COCTaBISITh ~ ypaBHEHHE, HEPABEHCTBO WM WX  CHCTEMY,
OMKCHIBAIOIINE  PEATbHYIO CUTYaIINIO WIH MPUKIIATHYIO 3amauy,
WHTEPHPETUPOBATH MOJYUCHHbBIE PE3YJIbTATHI;

— UCIIOJIb30BaTh TPOrPaMMHBIE CPEACTBA NPHU PEIICHUH OTIEIbHBIX
KJIACCOB YPAaBHEHHI U HEPABEHCTB

Dynkyuu:

- BrnaneTs MOHATHAMU: 3aBUCUMOCTH BEMYWH, (YHKIHS, apryMEHT U
3HaYeHHe (QyHKIMHU, 00JaCTh OMpPENETICHUS W MHOKECTBO 3HAUYCHHU (DYHKIIWH,
rpaguk 3aBUCUMOCTH, TpaduK (QYHKIUU, HYIA (QYHKIUH, OPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTaHME Ha YHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHICJIOBOM MPOMEXYTKE, HauOOJblllee W HaWMMEHbIIee 3HaueHue (QyHKIUMM Ha
YHUCJIIOBOM IMPOMEXYTKE, Mepuoandeckass (QpyHKIHUs, TEPHOJ, YeTHAs U HEUYeTHas
GyHKINUY; YMETh TPUMEHSTH 3TH TIOHSTHSI IPU PEIICHUH 3a/1a4;

— BJIAJICTh MOHATHUEM CTeNeHHasi (QYHKIUS;, CTPOUTH €€ TpaduK U yMETh
MIPUMEHSTH CBOMCTBA CTEIIEHHON (YHKIIUU TIPU PEIICHUH 3a]1a4;

— BJIAJCTh MOHATUSAMH TTOKa3aTeabHas (YHKIIHS, YKCIIOHEHTA; CTPOUTH
uxX Tpadukd M yMEeTh TNPUMEHATh CBOWCTBAa TOKAa3aTeIbHON (DYHKIMH TpHU
pEIIeHNH 3a/1a4;

— BJIAJICTh TOHSATHEM Jiorapumudeckas QyHKIHS; CTpOUTH ee Tpaduk u
YMETh IPUMEHSTH CBOMCTBA Jorapu(pMudecKoi HyHKIUU MTPU PEIICHUH 3a]1ay;

— BIAJCTh TOHATUSMU TPUTOHOMETPUYECKHE (YHKIIUU; CTPOUTH HX
rpaduKkd ¥ yMETh TPUMEHSATH CBOWCTBA TPUTOHOMETPHUYECKUX (YHKIIUN TPHU
pEIIeHNH 3a]1aY;

— BJIAJICTh MOHATHEM OOpaTHas (QYHKIHS; IPUMEHSTh 3TO TIOHATHE MPHU
pEIICHNUH 3a/1a4;

- OPUMEHSTh TPU PENICHUH 3a/ad CBOWCTBA (YHKIIUWA: YETHOCTD,
MEPUOINYHOCTD, OTPAHUYECHHOCTH;

— NPUMEHATh TPU  PEIICHUH 3a1ad  npeoOpa3oBaHus TpaduKoB
yHKUMH;

— BIIAJICTh MOHATUSAMUA YHCIIOBas MOCIIEI0BATEIHHOCTD,
apu(pMeTHIecKas U TeOMETpUIECKast MPOTPECCHUS;
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— OPUMEHSATh TPU  PEIMIEHWH  3ajJad  CBOWCTBA W  MPHU3HAKHU
apu(pMETHIECKON U TEOMETPUIECKON ITPOTPECCUA.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

— ONpeNeNsATh o rpaduKaM U UCTIOJIb30BaTh JJIs PEIICHUS TPUKIaIHBIX
3alad  CBOMCTBA pEAJTbHBIX TMPOIECCOB W 3aBUCUMOCTEH (HAMOOJBIINE U
HAaWMCHBIIIME 3HAYCHHs, TPOMEXYTKH BO3pAaCTaHWS W YObIBaHUSA (PYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOYKH TIEpernda, mepuo u T.11.);

- MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUUECKON
CUTYalIUH;.

- ompenensaTh  no  rpadukaM  MPOCTEHIIHMEe  XapaKTePUCTUKHU
MEPUOINYECKUX MPOIIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3BIKE, PAJAHOCBSI3N H JP.
(ammmuTyAa, MepUos M T.11.)

Inemenmovl MamemMamuuecKozo aHaiu3a:

- Brnanets moHATHEM OECKOHEYHO YyOBIBAOIIass TreoMeTpHYecKas
MPOrpeccHsi U YMETh MIPUMEHSTD €ro MPHU PEIICHUH 33/1a4;

— MPUMEHSTH ISl pEIICHUS 3a]1a4 TEOPHUIO MIPEIEIIOB;

— BJIAJCTh TOHATUSAMU OECKOHEYHO OOJblliMe U OECKOHEYHO Mallble
YHUCJIOBBIC ITOCJICIOBATEILHOCTH M YMETh CpPaBHUBATh OCCKOHEYHO OOJIBIINE WU
OECKOHEYHO MaJIbIe MTOCIIEI0BATCILHOCTH;

- BJIAJCTh TMOHATHSIMH: TIPOU3BOMHAS (DYHKIIMU B TOUYKE, NMPOM3BOIHAS
byHKIUY;

— BBIYHCIIATh  MPOU3BOJHBIC  DJIEMEHTAPHBIX  (QPYHKIUH H  UX
KOMOMHAIINI;

— UCCIIEeN0BaTh (PYHKITUU HA MOHOTOHHOCTh U SKCTPEMYMBI;

— CTpOUTH TpapUKH W MPUMEHSTh K PEHICHUIO 3a/1ad, B TOM YHUCIE C
napaMeTpoM;

— BIAJCTh TOHSATHEM KacaTelbHas K Tpaduky GYHKIHMH U YMETh
MPUMEHSITH €ro NP PEIICHUN 3a]1a4;

— BIAJCTh TOHATUSIMH TepBoOOpa3Has (PYHKIUS, OIpeCICHHBIN
WHTETPal;

- npuMeHsaTh TeopeMy Hprorona—JleiiOHUIIa W ee ciencTBus st
peIIeHus 3a1a4.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

— pemarh TNpUKIagHbIE 3a7aud W3 OWONOTHH, (PU3UKH, XUMUH,
PKOHOMHUKUA U JIPYTUX TPEIMETOB, CBSI3aHHBIC C HCCIICOBAHUEM XapaKTEPHUCTHK
MPOILIECCOB;

— UHTEPIPETUPOBATH TOJyUICHHBIC PE3YJIbTATHI

Cmamucmuka u meopus éepoamuocmeil, 102UKa U KOMOUHAMOPUKA:

- OnepupoBaTh OCHOBHBIMH  ONHUCATCIBHBIMH  XapaKTEPUCTUKAMHU
YHUCJIOBOTO Ha0Opa, MOHATHEM T€HEepaIbHasi COBOKYITHOCTh U BHIOOPKOI U3 HEE;

— OTIEpUPOBATh MOHATUSIMH: YACTOTA U BEPOATHOCTH COOBITHS, CyMMa H
MIPOU3BEICHUE BEPOSTHOCTECH, BBIUMCIATH BEPOSTHOCTH COOBITHH Ha OCHOBE
MOJICUeTa YKCIIa NCXOJIOB;
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— BJIAJCTh OCHOBHBIMH TIOHSATHSIMA KOMOWHATOPUKA M yMETh UX
MPUMEHSTH IPU PEUICHUH 33/1a4;

— UMETh MPEICTABICHUE 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

— UMETh TIPEACTABIICHUE O NHUCKPETHBIX M HEMPEPHIBHBIX CIIYIANHBIX
BEeITMYMHAX U PACIPEICTICHUIX, O HE3aBUCUMOCTH CITyYalHBIX BEJIMUWH;

— UMETh TMPEJCTABICHUE O MAaTEMAaTHUYECKOM OXHUIAHUU W JTUCIICPCUHU
CIIy4ailHbIX BEJTUYHH;

— UMETh TPEJCTABICHUE O COBMECTHBIX PAaCHpPENEICHUSNX CIIy4alHBIX
BEIINYWH;

— MOHMUMATh CYTh 3aKOHa OOJIBIIMX YHCE W BBIOOPOYHOTO METOAA
MU3MEPEHUS BEPOATHOCTEM;

— UMETh TIPEJICTABIICHHE O HOPMAJIBHOM paCHpeeNICHUU U MpUMepax
HOPMAJIHO PACTIPEICIICHHBIX CIIyYaifHbIX BEJIMYMH;

— UMETh MPEICTABICHUE O KOPPEISIUU CTyYalHbIX BEJIUYUH.

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:

- BEIYHCIIATh WM OIICHWBATh BEPOSITHOCTH COOBITHH B peabHOMN
KU3HH,

— BBIOMpPATh METOJABl TMOJXOIAIIETO TMPEACTABICHUs U 00pabOTKU
JTAHHBIX

Texcmoevle 3a0auu:

— PemmaTe pa3nbie 3aa4u MOBBIIIEHHON TPYIHOCTH;

- aHAM3UPOBAaTh YCJIOBHE 3a/Jadd, BBIOMPATh ONTHMAJIBHBIA METO
pEIIeHUS 3aa4H, pacCMaTPUBas Pa3IUIHBIC METOIHI;

— CTPOUTh MOJIEb PEIICHUs 3aJa4yd, MPOBOAUTH JOKa3aTeIbHBIC
paccy>kJIeHuUs TIPU PEIICHNN 33]1a4H;

— pemarh 3amauyd, TpeOyromme mnepedopa BapUAHTOB, MPOBEPKHU
yCIIOBHH, BBIOOpa ONTUMAIBHOTO Pe3yibTaTa;

— aHANMM3UPOBaTh W HHTEPIPETHPOBATH TIOJYyYCHHBIC pEIICHUS B
KOHTEKCTE YCJIOBHS 3a7]a4M, BEIOUPATh PEIICHUs, HE IPOTUBOPEUAINE KOHTEKCTY;

— NEePEeBOUTHh NPHU PEIICHUM 3a7a4u WHGOPMAIUI0 U3 OAHOU (OpPMBI
3aMKiCH B APYTYIO, UCIOJb3Ysl MPU HEOOXOJIMMOCTH CXEMbI, TaONHIbl, Tpadukwy,
JMarpaMMal.

B nosceonesnoul orcuznu u npu uzyyeHuu Opyeux npeomemos.:

— pemnaTh NpakKTHYECKUE 3a]a4M ¥ 3aa91 U3 JIPYTUX MPEIMETOB

T'eomempus:

— BrnaneTs TeOMETpHYECKUMH TOHATHSAMH TIPH PEIICHUM 3aaad |
MIPOBEICHUH MAaTEeMAaTHUYECKUX PACCYKICHUN;

— CaMOCTOATENFHO  (POPMYIHUPOBATH OMpPEACICHUS TEOMETPUUYECKUX
buryp, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M IMPHU3HAKaX T'€OMETPHUYCCKUX
¢buryp u 060CHOBBIBATh WJIM OMpPOBEpPraTh MX, 0000IIATh WM KOHKPETU3UPOBATH
pe3yibTaThl HAa HOBBIX Kilaccax (UTyp, TPOBOJWUTH B HECIOXKHBIX CITydasx
KJ1accudukanuo GUryp rno pazindyHbIM OCHOBAHUSIM;
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- UCCIIEIOBaTh YEPTEXKU, BKIIOYas KOMOWMHAIUU (Uryp, H3BICKATh,
WHTEPHPETUPOBATh W TMpeoOpa3oBbIBaTh HH(OpPMAIMIO, TPEIACTABICHHYIO Ha
yepTexKax;

- pemarb 3aJadyd TreOMETPUYECKOro COAEpKaHUS, B TOM 4YHUCIE B
CUTyalusAX, KOTJIa AJITOPUTM PELICHUs HE CIEIYET SBHO W3 YCJIOBUS, BBIIOJHATH
HEOOXOUMbIE ISl pEIIeHHs] 3a7aud JOTIOJHUTEIbHBIE TOCTPOCHUS, UCCIEI0BATh
BO3MOYKHOCTb IIPUMEHEHHMS TEOPEM U (POPMYJT JIJISl PELICHHS 3a4a4;

- yMETh (OPMYIUPOBATH U JOKA3bIBATh T€OMETPHUECKUE YTBEPKACHUS;

- BJIAJICTh TMOHSATUAMHM CTEPEOMETPUU: MNpPHU3MaA, NapaJUICICIUIIEI,
MApaMUIa, TETPA3P;

- UMETh IMPEACTABICHUS 00 aKCMOMaX CTEPEOMETPUM U CIEICTBHIX W3
HUX Y YMETh IIPUMEHSATD UX IIPU PEIICHUM 3a/]1a4;

- YyMETh CTPOUTH CEYEHUS MHOTOIPAHHUKOB C HCIIOJIb30BaHUEM
Pa3IMYHBIX METOZO0B, B TOM YHUCIJIE U METOJA CIIEIOB;

- UMETh IPEACTABICHUE O CKPEIIUBAIOIIUXCA NPSAMBIX B IIPOCTPAHCTBE
U YMETb HaXOAUTh YTOJ U PACCTOSIHUE MEXKIY HUMU;

- IIPUMEHSTh TEOPEMBI O MAPAJUIEIIBHOCTH NPSMBIX M INIOCKOCTEN B
IIPOCTPAHCTBE MPU PELIEHUN 3a/1a4;

- YMETh NPUMEHAThH NapajieIbHOE TPOEKTUPOBAHUE ISl H300paKeHUS
buryp;

- YMETb IPUMEHATH INEPIECHIUKYIAPHOCTH NPSIMOM U IUIOCKOCTH IIpU
pelIeHnH 3a1ay;

- BJIAJICTh MOHATUSAMHU OPTOTOHAIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE U
UX IIPOEKLIHNH, YMETh MPUMEHATh TEOPEMY O TPEX NEPHEHAUKYISAPAX IPU PELIEHUN
3a1ay;

- BJIAJETh MOHATUSAMU PACCTOSIHUE MEXIY (pUrypamu B IPOCTPAHCTBE,
OOIIMI NMEPNEeHIUKYIISAP ABYX CKPELIMBAIOUINXCSA NPSIMBIX U YMETh MPUMEHSATh UX
IIPU PEILIECHUU 3a/1a4;

- BJIAJICTh IIOHATHEM YIOJl MEXIy IpsSAMOW M IUIOCKOCTBIO M yMETh
IIPUMEHSITH €T0 MPU PELIEHUU 3a/1a4;

- BJIAJICTh NOHATUAMM IBYIPAHHBIM YTOJI, YTOJ MEXAY IUIOCKOCTSIMH,
IIEPIICHIUKYJIAPHBIE ITIOCKOCTH U YMETh IIPUMEHSATH UX IIPU PEILICHUU 33/1a4;

- BJIAJICTh IIOHATUSAMU [PU3Ma, [ApajuleNIeNMNe], W IPUMEHATH
CBOMCTBA NapaJuIeIICIIAIENA P PEIICHUH 3a1a4;

- BJIAJICTh NOHATUEM IPSAMOYTOJBHBIM MapaJIeIenuIe] U IPUMEHSIThH
€ro Mpy PEUIEHUH 3a/1ay4;

— BJIAJICTh NOHATUAMM TNHPAMHUAA, BHIBl MOUPAMUL, SJIEMEHTHI
IIPAaBWJIBHOW MUPAMUBI U YMETh IPUMEHATD UX IIPU PEILICHUH 3a1a4;

- UMETh  MpEIACTaBICHUE O  Teopeme  OJiiepa, NpaBUIbHBIX
MHOI'OTPAaHHHKAX;

- BJIAJICTh IIOHATHEM IUIOLIAAM ITOBEPXHOCTEH MHOIOTPAaHHUKOB U
YMETb MPUMEHSATH €T0 NPU PELICHUH 3a]aY;

— BJIAJETh NOHATUSMU TeJa BpauleHus (UIMHIAP, KOHYC, 1ap u cdepa),
UX CEYEHUS U YMETh IPUMEHATH UX IIPU PEIICHUU 33/1a4;
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- BJIQJICTh TOHSATUSIMU KacaTelibHbIe MPsIMbIE M IUIOCKOCTH U YMETh
MIPUMEHSITh U3 MPU PEIICHUHU 3a/1a4;

- UMETh MPEJICTABJICHUS O BIMCAHHBIX U OMHUCAHHBIX cepax U yMETh
MPUMEHSITh UX TIPU PEILICHUU 3a]1ay;

- BJIQJICTh MOHATUSMUA 00BEM, 00bEMbI MHOTOIPAHHUKOB, TEJI BPAILICHUS
Y TIPUMEHSITh UX MPU PELICHUU 3a/aY;

- UMETh TPEJCTABICHUE O pa3BepTKE MWIMHApPA W KOHYyCa, TUIONIAIU
MOBEPXHOCTH ITUJIMHIPA U KOHYCa, YMETh IPUMEHSTh UX MPU PEIICHUU 3a7aY;

- HMETh TIPEJCTaBICHHE O ILIOMAaAu chepbl U YMETh NMPUMEHSTH €ro
MIPU PEIICHUU 33/1a4;

- YMETh peIIaTh 3aJadyd Ha KOMOWHAIMM MHOTOTPAHHUKOB H TN
BpAIlICHHUS;

- UMETh MPEJICTABICHUE O MOAOOUM B MPOCTPAHCTBE U yMETh peIIaTh
3a/1a4M Ha OTHOIIIEHHE 00BEMOB U ILJIOIIAJICH MOBEPXHOCTEH MOJOOHBIX (DUTYD.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos.

- COCTaBJISATh C MCIOJb30BAHUEM CBOMCTB TE€OMETPUUYECKUX (QHUTYD
MaTeMaTUYECKUE MOJCIIH JIJIs PElIeHUs 3a7ad MPAKTUYECKOro XapakTepa U 3ajaad
U3 CMEXKHBIX JUCHUIUIMH, UCCIEA0BATh MOTYyUYCHHBIE MOJICIIA U UHTEPIPETUPOBATH
pe3yabTar

Bexkmopul u koopounamot 6 npocmpancmae:

- BrnaaeTh NOHATHUSIMU BEKTOPBI U UX KOOPJIUHATHI;

- YMETh BBITIOJIHSTH ONEPAIIMU HaJl BEKTOPAMU;

- HCIIOJIB30BaTh CKAISIPHOE MPOU3BEJACHUE BEKTOPOB IMPU PEIICHUU
3aj1a4;

- MPUMEHSTh YpPAaBHEHUE TIUIOCKOCTH, (POPMYJTY PACCTOSHUS MEXIY
TOYKaMH, YpaBHEHHUE C(epbl IIPH PEIICHUH 3314,

- MPUMEHATh BEKTOPbl M METOJ KOOPJAMHAT B MPOCTPAHCTBE MPHU
pelieHuu 3aaad

Hcmopusa mamemamuxu:

- NmMeTr mnpencraBieHue O BKJIAJE BBIJAIOIIUXCS MAaTEMaTUKOB B
pa3BUTHE HAYKH;

- MMOHUMATh POJIb MAaTEMATUKH B pa3BUTuUU Poccun

Memoowvr mamemamuxu:

- Hcnonb30BaTh  OCHOBHBIE METOABI  JIOKA3aTeNIbCTBA, IPOBOJUTH
JIOKa3aTeJIbCTBO U BHITIOJIHSTH OIPOBEPKECHHUE;

- MPUMEHSATH OCHOBHBIE METOIbI PEIICHUSI MAaTEMAaTUYECKUX 3a]1a4;

- Ha OCHOBE MAaTE€MaTUYeCKMX 3aKOHOMEPHOCTEH B  MPUPOJC
XapaKkTEepU30BaTh KPACOTY U COBEPILIECHCTBO OKPYKAIOUIErO0 MHUpPA U MPOU3BEICHUIA
HCKYCCTBA;

- MPUMEHATh TIPOCTEHIIINE TMPOTPAaMMHBIE CPEACTBA W AJICKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI ITPH PEIICHUU MaTEMaTUYECKHUX 3a]1ay;

- MOJIb30BAaThCA ~ MPUKIAAHBIMM ~ MpPOrpaMMaMH U MpOrpaMMaMu
CHMBOJILHBIX BBIYUCIIEHUH I UCCIIEIOBAHUSI MAaTEMAaTHUECKUX OOBEKTOB

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
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Dnemenmul meopuu MHOHCECHE U MAMEMAMUYECKOU IOZUKU:

— onepuposams  NOHAMUEM  ONpedeNieHus,  OCHOBHbIMU  BUOAMU
onpeoeneHull, OCHOBHbIMU BUOAMU MEOPEM,

— HOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd;

— onepuposams NOHAMUAMU CUEMHO20 U HeCUeMHO20 MHOMICECEa,

— NPUMEHAMb Memoo MamemMamuyeckou UHOYKYuu OJisi Npo8eoeHUsl
paccysicoeHull U 00Ka3ameibCme U npu peuleHuu 3a0at.

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux npeomemos:

— UCNONIL308AMb MEOPEMUKO-MHONCECNEEHHBIU A3bIK U S3bIK JIOCUKU
O/l ONUCAHUSL DeaNbHbIX NPOYecco8 U AGIEHUl, Npu peuleHuu 3a0ad Opyeux
VUEOHbIX npeomMemos

Yucna u vipasricenusn:

- C80000HO 0ONEPUPOBAMb YUCTIOBLIMU MHOICECMBAMU NPU peuleHUU
3a0ay;

- NOHUMAMb NPUYUHBL U OCHOBHblEe UOeU PACUUPEHUS YUCTOBbIX
MHOJCEC8;

- 61adems OCHOBHbIMU NOHAMUAMU MeOpUU OerUMOCmuU Npu peuleHuu
CMAaHOapmuulLx 3a0ay

- umemsb 6a308vle NPeOCMasieHUus 0 MHONCECHEe KOMNIIEKCHbIX YUCel,

- c680000HO BbINOJHAMD mooicoecmeenHble npeobpazosanus
MPUSOHOMEMPULECKUX, JIO2APUPMUYECKUX, CMENEHHBIX BbIPANCEHUIL,

- enadems ghopmynou bunoma Horomona,

— NpUMEHAMb  Npu  peuwlenuu  3aday  meopemy O  JUHEUHOM
npeocmaesnenuu HOJJ;

— npumensms npu peweHuu 3aoay Kumatickyro meopemy o6 ocmamkax;

— npumeHamov npu pewtenuu 3aoad Manyro meopemy @epma;

— YMemb 8bINOHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCEME CYUCTEeHUSL,

— NPUMEHAMb NPU peueHuu 3a0ay meopemuKo-4uciossvlie QYHKYUU:
yucio u cymma oenumennetl, pynxyuio Jiliepa;

- NPUMEHAMb NPU PeueHul 3a0ay yentvle opoou,

— NPUMEHAMb NPU PeueHUul 3a0ad MHO20UNEeHbl C 0eUCmBUMeTbHbIMU U
yenvimu Kodppuyuenmamu;

— 61ademsv NOHAMUAMU HPUBOOUMBIUL U HENPUBOOUMDbIL MHO2O0YIEH U
NPUMEHAMb UX NPU peuleHUuU 3a0a4,

— npumeHamov npu peutenuu 3a0a4y OCHO8HYI0 meopemy anzebpul;

— NPUMEHAMb NPU peuleHuu 3a0ay npocmenuiue QYHKYuu KOMNIeKCHO
nepemMeHHOU KaK eeomempuyecKkue npeoopazo8amnus

Ypaeuenusa u nepagencmea:

- c60000HO ompedenamb Mun U  BblOUPAMb  MemoO  peuleHuUs:
NOKA3AMENbHIX U N02APUPMULECKUX YPAGHEHUL U HEPABEHCME, UPPAYUOHATbHBIX
VPasHeHUll U HepageHcmes, MpU2OHOMEempPU4ecKUx YpasHeHuli U HepageHcms, ux
cucmem,

— €c80000HO peuiams cucmembl TUHEUHbIX YPAGHEHUU,
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- peuams OCHOBHblEe MUNbl YPAGHEHULL U HEPABEHCME C NAPAMEMPamu;

— npuUMeHsms ~ npu  pewieHuu  3a0ad  Hepaeencmea — Kowwu —
bynaxoecrkozo, bepnynnu;

- umems  npeocmasieHue O  HEepaseHCmeax — Medxdcoy — CpeoOHUMU
cmeneHHbIMU

Dynukyuu:

- 61a0emv NOHAMUEM ACUMIMOmMbL U YMemb €20 NPUMEHAMb Npu
peuwenuu 3a0ad;

- NPUMEHAMb Memoobl peuleHuss npocmeuwux oup@epeHyuaIbHbix
VPagHeHUli Nepeoco U 8Mopo20 NOPSOKO8

dnemenmuvl MamemMamuyecKo2o aHaiu3a:

- c80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20
aHanuza ojisl bIYUCTEHUSI NPOU3BOOHBIX (DYHKYUU OOHOU NepPeMeHHOU;

- C80000HO NPUMEHAMb annapam MmamemamuiecKkoeo auamu3a Oois
uccne008anusi QyHKYull u NOCMpoenus: 2pagukos, 6 Mmom 4ucie UCCie008anusl Ha
8bINYKIIOCMb,

— onepuposams NOHAMUEM NepP8OOOPA3HOU QYHKYUU O peuleHus
3a0au;

- oénademsv OCHOBHbIMU cedeHusmu 00 unmezpare Hvlomona—
Jletibnuya u e2o npocmetiuiux npUMeHeHUsx,

— onepuposams 8 CMAHOAPMHBIX CUMYAYUSAX NPOU3BOOHLIMU BbLCULUX
NOPsOKO8,

- YyMemsb NpUMEeHAmMb NpU peuleHuu 3a0ad CE0UCMEd HeNnpepbléHbIX
@dyukyutl;

- yMemb NPUMEHAMb NPU peuleHuu 3a0ay meopemvl Betlepwmpacca;

- yMemb 8bINOJIHAMb NPUOTUINCEHHBIEe BbIUUCIEHUS (MemOoobl peuleHus
VPaHeHUl, 8bIYUCTEHUS ONPeOeleHH020 UHMeSpaa);

- YyMemsb NpUMEHAMb NPUNIONCeHUe NPOUIBOOHOU U ONpPeoesieHHO20
UHmMe2pana K peuleHuro 3a0a4 eCmecmeo3HaHus,

- 61a0emv NOHAMUAMU 8MOpAsi NPOU3BOOHAS, BbINYKIOCMb 2paduka
@dyHKyuu u ymems uccie0o8ams OYHKYUIo Ha 8bINYKIOCHb

Cmamucmuka u meopus éepoamuocmeil, 102UKa U KOMOUHAMOPUKA:

— uMemyv npedcmasieHue o YeHmpaibHoU npeoeibHOl meopeme;

- uUMemyv npeocmasienue o 6blOOPOUHOM KOIDduyuenme Kopperayuu u
JIUHEUHOU pecpeccuil;

- uMems npeocmasieHue 0 CMamucCmuyecKux 2unome3ax u nposepke
CMamucmuyeckou 2unomesvl, O CMAMUCMuKe Kpumepusi U ee YpoGHe
SHAYUMOCU,

- umMemv npeocmasieHue O C6A3U IMNUPUYECKUX U MeopemudecKux
pacnpedenenuti,

- umemyv npedcmasieHue 0 KOOUpOBaHUul, 080UYHOU 3aNUCU, O8OUUHOM
Oepese;
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— 61ademsb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (epagh, eepuiuna,
pebpo, cmenenb 8epulunbl, Nymov 8 epaghe) u ymems NPUMEHIMb UX NPU peueHuu
3a0ay;

— uMemv npeocmasgieHue o0 O0epesvix U YMemb NPUMEHAMb Npu
pewienuu 3a0ad;

- e1ademsv NOHAMUEM CBA3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbl
CBAZHOCU NPU peueHUU 3a0al;

- yMemb 0CYWecmeisims nymu no peopam, obxoovl pebep u epuium
epacgha;

— umemv npedcmasieHue 00 3SUIEPOBOM U AMUTLMOHOBOM NYMU,
umMemyb npedcmasieHue 0 mpyoOHOCMuU 3a0ayu HAX0HCOCHUSL 2AMUTLIMOHO8A NYMU,

- enademsv NOHAMUAMU KOHEYHblE U CUEMHblEe MHOMCECMBA U YMemb UX
NPUMEHAMb NPU peuleHuu 3a0ay;

- yMemb NPUMEHAMb Memo0 MAMemMamuieckou UHOYKYuu,

- yMemb npUMeHsmMb NPUHYUn J{upuxie npu peutenuu 3a0ay

T'eomempus:

- Hmems npedcmasnenue 06 akcuomamuieckom memooe;

- 61a0emb NOHAMUEM 2eOMEeMPUlecKue Mecma moyek 8 NpOCmMpaHcmee
U yMemsb NPUMEHsIMb UX OISl peuleHust 3a0ay,

- yMemyb npumeHsms Ol peuleHuss 3a0ad C8OUCMBd NIOCKUX U
08V2DAHHBIX Y208, MPEXSPAHHO20 Yeid, MmeopeMbl KOCUHYCO8 U CUHYCO8 Ol
MpexepaHHo2o yena,

— e1ademsv NOHAMUEM NEPNEeHOUKYIAPHOe cedeHue Npusmvl U ymMems
NPUMEHAMb €20 NPU peuleHuly 3a0ay,

— umemv  npeocmasieHue 0  O0BOUCMBEHHOCMU  NPAGUILHLIX
MHO202PAHHUKO8,

— enadems NOHAMUAMU YEHMPATbHOE U NAPANIeNIbHOE NPOEKMUPOBAHUE
U NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUl MHO202PAHHUKOB8 MemMOOOM NPOEKYULL,

- umems npedcmasieHue 0 pazeepmKe MHO20CPAHHUKA U Kpamyauuiem
nymu Ha NOBEPXHOCMU MHO20CPAHHUKA,

— uMemyv npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsIX,

— uMemv npeocmasienue 0 Kacarowuxcs cgepax u KOMOUHayuu mer
8pauenus u ymems npuUMeHsIms ux npu peueHuu 3a0ay,

- NPUMEHAMb NPU peteHuU 3a0a4 GopmyLy pacCmosHUus Om mouKu 00
NIIOCKOCIU;

— enadems pA3HLIMU CNOCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U
YyMemsb NPUMEHAMb NPU peuleHuU 3a0ay;

— NPUMEHAMb Npu  peuwieHuu 3aday U 00Ka3ameibCcmee meopem
BEKMOPHBIIL MEMOO U MeMOO KOOPOUHAN,

— umemsv npeocmasienue 06 aKkcuomax odvema, npumeHsms Gopmyivl
00beM08 NPAMOY20JIbHO20 NApAllelenunedd, NPumMsvl U NUPAMUobl, mempasopa
npu peulenuy 3a0ay,

— NPUMEHAMb MeopeMbl 00 OMHOWEHUSX 00beMO8 NPU peueHuU 3a0a4,
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— NpUMEHAMb UHmMe2pan OJisl BbIYUCTIEHUST 00bEeMO8 U NOBEPXHOCIEl meil
8paujeHust, 8bIYUCIeHUS. NI0UA0U Chepuyecko20 nosca u 00vema waposo2o Closi,

— umems  npeocmaeienue 0  OBUNCEHUSX 6  NPOCMPAHCMEe:
NapaiieibHoOM nepeHoce, CUMMEMPUU OMHOCUMENbHO NIOCKOCMU, YEeHMPATIbHOU
cUMMempuu, no8opome OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMeEmMpUU, yMems
NPUMEHAMb UX NPU peuleHuu 3a0ay;

- umems npedcmasienue 0 niowaou OPMo2OHAILHOU NPOEKYUU,

— uMems NpeoCcmasieHue 0 MpexepaHHOM U MHO2OCPAHHOM Yeie U
NPUMEHSMb C8OUCEA NIIOCKUX Y2ll08 MHO20CDAHHO20 Yeld NPU peueHuu 3a0ay,

— uUMemv npeocmasienuss 0 npeodopazo8arHuu NOO0oOUs, coMomemuu u
yMemb NPUMEHAMb UX NPU PeueHUU 3a0a4,

- yMemb peuams 3a0a4u Ha NJI0CKOCMU Memooamu cmepeomempui;

— YyMemb NPUMEHIMb GOPMYIbL 00beMO8 NPU petteHuu 3a0ay

Bexmopuot u koopounamot 6 npocmpancmee:

- Haxooums o00veM napaiieienuneda u mempal’aopd, 3a0aAHHBIX
KOOPOUHAMAMU CBOUX BEPUIUH,

- 3a0a8amv NPAMYIO 8 NPOCMPAHCMEE,

— HAX00UMb paccmosiHue om mouku 00 MNIOCKOCMU 8 Cucmeme
KOOpOuHam,

— HAX00UMb  PACCMOSIHUE MeHCOY  CKPEUUBAIOWUMUC — NPIMbIMU,
3A0aHHBIMU 8 CUCHIeMe KOOPOUHAM

Memoovt mamemamuxu:

— npUMeHsAms — mMamemamuyeckue — 3HAHUs K UCCAe008AHUIO
OKpydcaowe2o  mupa  (Moderuposarue  Gusuueckux  npoyeccos,  3a0avu
9KOHOMUKU)

1.4. KosimuecTBO 4acOB HA 0CBOEHHUE MPOrPaMMbl NpeMeTa:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs: 441 gac, B TOM 4ucIe:
00s3aTeIbHON ayAUTOPHOM y4eOHON Harpy3ku oOydaromierocs: 294 vaca;
KOHCYJIBTAIIMI M CAaMOCTOSITEIbHOM paboThl oOyuarotierocs: 147 dyacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA
2.1. O0beM yueOHOro npeaMeTa U BUAbI y4eOHOH padoThI

Bua yuyeO6Hoii padoThl

Oo0vem uacos

MakcumajibHasi yueOHasi Harpy3ka (Bcero) 441
Oo0s3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 294
B TOM YHCJIE:

ITPAKTUYECKUE 3aHATUS 94
CamocTosiTesibHasi paboTa o0y4aroierocst (Bcero) 147

Buapl BHeayTUTOPHON CaMOCTOSATEIIBHOM PaOOTHI:
1.
2.
3.

4. Pemenue 3ana4, NpUMEpPOB, YPABHEHUH, HEPABEHCTB;
5.
6. CocraBnenue  TaOJULBI-COPABOYHHMKA C  rpaduyecKon

IToaroroBka coobiieHuii, pedepaToB, JOKIAI0B;

[ToaroroBka npe3eHTalum;

NsrotoBnenne 1ma0ioHOB TpadukoB (yHKIUNA, Mojenen
MHOT'OTPaHHUKA, TEJ BpaIleHus;

Brlinonnenne npeodpa3oBaHUil BRIPAXKEHUH;

WMHTEpHpETaleld ONpeeIeHU U TEOPEM

Ilpomesccymounaa ammecmayus 6 popme Ixzamena ( 3 cemecmp)
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2.2. TemaTuueckuii UIaH M cojepkanue yuyeOHoro mpeamMera MaremaTuka

HaumeHnoBaHue
pa3aesaoB M TeM

Couepmanne yqeﬁﬂoro mMarepuaJia, IPAKTUYECKUE paﬁOTbI, CaMOCTOATECIbHAA paﬁora 06yqaloumxcn

O0BeM yacoB

Yposensn
OCBOEHUS

1

2

3

4

1 kype, 1 cemecmp

BBenenue

Coaep:xanue yueOHOro MaTepuaja

1

BBenenue.

[penmer, menm u 3a7adul MpenMeTa. 3HAYCHHE MATEMATHKH B NMPO(ECCHOHATHHON NESITEIHPHOCTH W IPH OCBOCHHHU
npodeCCHOHATBHOI 00pa3oBaTeIHHON NMporpaMMbl. MaTemaTnka B HayKe, TEXHHUKE, YKOHOMHKE, MH(POPMAITMOHHBIX
TEXHOJIOTUSIX U MPAaKTUUYECKOU AESITENbHOCTH. Mamemamuka KaxK 4acms MUpogou Kyabmypul, MECMO MAmeMamurky 8
coepementoll yuguruzayuu Llemn u 3amadqn U3ydeHns B YUPSKACHUSIX HAYAIBHOTO M CPETHETO MPO(ECCHOHATHHOTO
oOpa3oBaHus. 3HaUCHUE MaTEMAaTHIECKON HAYKU IS PEUICHUS 3a]a4, BOSHUKAIONINX B TCOPUH U MPAKTHUKE; IMUPOTY U
Ol"paHl/llleHHOCT]) HpI/IMeHeHI/Iﬂ MATEMATHUYCCKUX METOAOB K aHanmy U HUCCICOOBAHUIO HpOLIeCCOB nu HBJ’IGHI/Iﬁ B
MpUpOJie U OOIIECTBE; 3HAUCHUE MPAKTUKU U BOMPOCOB, BO3HUKAIOIIMX B CaMOM mareMmartuke, sl GOPMUPOBAHUS U
paSBl/lTI/ISI MaTeMaTI/ILIGCKOﬁ HayKI/I

CaMocTosiTe/IbHAsI pad0Ta 00yYaI0IMXCsi: TOATOTOBKA cOO0OLIeHNs Ha TeMy: «MaremaTtuka 1 Mos mpodeccusiy

Paznen 1.
PasBurue noHATHS O
qucJe.

Tema 1.1.
eablie u
PalHOHAIBLHBIE
qucaa

Copep:xanue yueOHOI0 MaTepHaJia

2

YucnoBble 4 O0yKBeHHbIE BHIPAKEHUS

Ienbie uncna, genumocts nelbix uncea. CPABHEHM L. Pemienne 3a1au ¢ 1e10YUCACHHBIMU HEM3BECTHBIMH.

Wnen pacumpeHust 9ACIOBBIX MHOKECTB KaK CII0C00a IIOCTPOCHUSI HOBOTO MaTeMaTHYECKOTO almnapaTa il pelIeHus
MIPAKTUICCKUX 3a]1a4 U BHYTPEHHUX 3a/1a4 MATEMaTHKH.

eJble U paquoOHATbHBIE YHCIA.

BeinonHenne apudMeTHUSCKUX JISHCTBUU HaJ I[ENbIMA W PAlMOHAIBHBIMU YHCIAMH, HCIOJb3YS YCTHBIE U
mUcbMeHHbIe mpueMbl. [lpusHaku penumoctu. Jlenenne ¢ ocratkom. IlpaBuiibHbIE W HENPaBUIIbHBIE JPOOH.
[IpuBenenne npodeit k 00memMy 3HaMeHartenr0. Jecsaruanbie npodu. [Iponentsr. Obpamienne 0OBIKHOBEHHOM ApOOH B
OECKOHEUHYIO JIECATUYHYIO MIEPHOTUUECKYIO TPOOb.

JeilicTBUTEIbHbIC YUCJIA U ACHCTBUA C HUMH
UucnoBas mpsMas. JlelicTBuTenbHBIE ducia. BrimomHeHne apudMeTHuecKux MAEHCTBUHM Haj AEHCTBUTEIHHBIMH
yrcaaMy. PanroHaneHbIe U nppannoHanbHele yncia. [IpouenTsl. [Iponopmmu. CpegHre BETHYHHBL

IMpubanKeHHbIe BLIYHCIEHUS.

IIpubnusicénnoe 3navenue eaUYUNbL U NOSPEUHOCHIU NPUOTUNCEHULL.

Haxoxnenne mpuOIMKEHHOTO 3HAYEHUS BEIUYMH W TIOTPENTHOCTH BBIYUCICHUN: aOCOIOTHOW W OTHOCHTEIHLHOM
MOTPEMHOCTH. JIefcTBHsI HaJl MPUOIMKEHHBIMY 3HAYSHMSIMH YnCell. BBIOTHEHNEe CpaBHEHU I YHCIIOBBIX BBIPAKEHUI

Tema 1.2
KoMmmiiekcHbIe yncIa

Coaep:xanue yueOHOro MaTepuaja

6

KommniekcHble ynca.
[lonaTne KOMIUIEKCHOTO uYucia. AnreOpamdeckas (opMa 3alucH  KOMIUIEKCHOI'O 4Hcia | eoMeTpudeckas
HMHTEpIpeTaIMs KOMIJIEKCHBIX uncen. JlelcTBUTeNbHAasl 1 MHUMAsi 4acTh, MOJYJIb U apI'YMEHT KOMILJIEKCHOTO YHMCIIA.
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PaBHI)IC, IMPOTHUBOIIOJIOKHBIC KOMIIJICKCHBIC yucia. Kommiekcuno COIIPS’KCHHBIC YHCJIA. HOCTpOCHI/Ie 1/1306pa>1<eHI/151
KOMIIJICKCHOI'O 4YHncCJia.

JelicTBHSI HA/l KOMIIJIEKCHBIMH YHCJIAMM.

Apudmernyeckne I1eicTBHS HaJl KOMIIEKCHBIME YHCJIaMH B ajredpandeckoit Gpopme..

CroxxeHne, BbIYMTaHHE, YMHOXEHHE, JIEJICHHE JBYX KOMIUIEKCHBIX YHCEN, 3aJlaHHBIX B airedpandeckoil Qopme.
AJNTOpPUTM BBIYUCIEHHS CYMMBL, TIPOU3BEIEHHS JBYX KOMIUIEKCHBIX YUCEIL.

Tpuronomerpuueckasi popma 3anucu KOMILJIEKCHOT0 YHCJIA

Komnnexcnole uucna, sadannvie ¢ mpueconomempuieckoi gpopme. Apugpmemuueckue oelicmsus HAO KOMNIEKCHbIMU
YpcIaMA B pasHBIX (popmax 3ammcu. CIOXXeHHE, BRIUNTAHHWE, YMHOXKCHHE JIBYX KOMITJICKCHBIX YHCEIN, 3alaHHBIX B
TPUTOHOMETPHUYECKOH (hopMme. BEIMONHEHNE MPAKTUIECKUX PACcYeTOB . YMHOKCHHE, ACTCHHE IBYX KOMIUICKCHBIX
qucel, 3adaHHbIX B TpuroHomerpudeckoil popme. BOSBEJIEHUE B HATYPAJIbHYIO CTEIIEHb (POPMVIIA
MVYABPA). OCHOBHA S TEOPEMA AJIT'EGPBI

KoncyabTaumuu u camocrosite/ibHast padoTa 00y4yaromuxcs:

Pemenue 3a7a4. BbIIIOJIHCHUC apI/I(bMeTI/I‘IeCKI/IX ﬂeﬁCTBHf/lI HaJ 4ynucjIaMu, HAXOXIACHHUC HpI/I6J'II/I)KeHHI)IX 3HAYECHUH BEJIMYMH
U TIOTPEIIHOCTH BBIUUCIICHUH (aOCOMIOTHAS U OTHOCUTEIbHAS); CPAaBHEHHE YHCIIOBBIX BhIpakeHuil. [leficTBUTENbHBIC YnCia
W JEUCTBUSA C HUMHU.

[ToaroToBka mokiana Ha TeMy (IO BBIOOPY):

«Cuctemsl cuncnenus B Jpesueit Pycu EBpormie.

«HemnpeprIBHBIE TpOOM».

Paznea 2
Auredpa

Tema 2.1
Kophu, crenenu

Coaep:xanue yueOHOro MaTepuaJja

9

MHoro4/1eHbl OT OIHOI NepeMeHHOM.
JenmaMocTh MHOTOWICHOB. [lejieHHe MHOTOYJICHOB € OCTATKOM. PallOHanbHBIE KOPHM MHOTOYJICHOB C LEJBIMH
kodpdunmenramu. Cxema ['opHepa.

10

Teopema be3y.
Unciio kopHeH MHOrOwIeHa. MHOTOWIEHB OT JBYX IepeMEHHbIX. DOpMysbl COKpAIEHHOTO YMHOXCHHS JUIs
CTapuIMX creneHed. MHOTOWIEHBI OT HECKOJIBKUX IEPEMEHHBIX, CHMMETPUYECKHE MHOTOUWICHBL.

11

IIpakTnueckoe 3ansTne. [ipeodpazoBanue anredpandecKux BbIpaskeHHil.
ToxaecTBEeHHBIE MPEeoOpPa30BaHUsI MHOTOWICHOB U JPOOHO-PAIlHOHAIBHBIX BhIpaxeHUd. DopMylia COKPaICHHOTO
yMmHOeHus. [Ipeobpa3oBanus anredpanuecKux BhIPAKEHUH.

12

IIpakTuuyeckoe 3anaTue. IIpeodpazoBaHue paMoHAIbHBIX BhIPasKEeHHUIA.
ToxnecTBeHHbIE TPe0oOpPa30BaHUSI MHOTOWIEHOB M JPOOHO-PAlMOHATBHBIX BBIPAYKEHHH. [IpeobpazoBanus
paIMOHANIBHBIX, alNredpandecKux BbIpakeHUH. Brimonnenne npeodpa3oBaHuil BEIpaKeHUH, TPUMEHSSI (YOPMYIIBL.

13

IMpakTuyeckoe 3aHsiTue. Kopun u crenenu

Kopuu n crenenn. Kopens crenenu n > | u ero cBoiicTBa. ApnupMeTHIeCKHH KBapaTHBIN KOPEHb U €r0 CBOMCTBA.
HeiictBus ¢ pagukanamu. CTeneHb ¢ HaTypajibHbIM Noka3ateneM. ColicTBa cteneHei. HaxoxneHue 3HaueHust KOpHS
H CTEICHU

14

Kopun HatypanbHoii crenenn u3 yucia. CpoiicTBa KopHeii.
KopHu HarypanpHOW CTeneHM W3 4ucia M HUX CBOHCTBA ApH(OMETHYECKHH KBaApaTHBI KOPEHb 1-OH CTENCHH.
CBoiicTBa KOpHEN HaTYpaIbHOH CTENEHU.

15

IpakTnyeckoe 3anaTHe. KOpHM HATYPAJILHON CTeNeHH
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H3Bnedenue yncen N3-TI0J] KOPHS.

16 | IIpakTuyeckoe 3anaTHe. [IpeodpazoBaHue HPPALNOHATBHBIX BHIPAKEHMIA. 2 3
[TpeoOpa3oBaHus HPpALIMOHAIBHBIX, BeIpakKeHHH. BrlnoHeHne mpeoOpa3oBaHuii BRIpaKEHHUH, TPUMEHsIst popMyJIbL.

17 | CTeneHu ¢ panMoHAJbLHBIM NMOKa3aTeJeM. 2 2
CreneHp ¢ paMOHAIBHBIM IIOKA3aTENeM M €€ CBOMCTBA.

18 | CtenmeHu ¢ panMoOHAJTbHBIMH MOKA3ATEIAMH. 2 2
Bo3BeneHune unces B CTENEHD.

19 | MpakTuyeckoe 3ansiTue. [IpeoGpazoBaHue cTeneHHbIX BbIPAKEHMIA. 2 3
[Ipeobpa3oBaHue CTENICHHBIX BRIpaXXCHUH. BrImoaHeHNe npeoOpa3oBaHnil BRIPAKCHHAN, TPIMEHSST (OPMYIIBL.

20 | CreneHu ¢ AeficTBUTEILHBIMU MOKA3ATEJIAMU. 2 2
IlonsiTe o0 cremeHu ¢ ACHCTBUTENBbHBIM TOKa3areneM. CTENeHb C HMppalMoOHAIbHBIM IOKazaTeneM. CBoiicTBa
CTEICHH C ICHCTBUTEIBHBIM ITOKA3aTEIIEM.

21 | IToka3aTejJbHbIe BHIPAKEHUS 2 2
BrinosHeHue 3a1aHui 110 MpeoOpa30BaHHIO BBIPAXKEHUM, IPUMEHss ()OPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMH CTEIICHEH

22 | Hoka3arenbHas GpyHKIHS. 2 2
IToxa3atenbHas GyHKINS (IKCIIOHEHTA), €e CBOWCTBA U IpaduK.

23 | [IpakTHyeckoe 3aHATHE. Pa3BUTHE MOHSATHS 0 YHCITE. 2 3
BrimonHeHne npeoOpa3oBaHuil BRIpaKESHUH, TPUMEHSISI HOPMYIIBL.

KoncyabTanmm W caMocrosiTelbHasi pafora o0y4YaloIIMXCSA: BBIIOJHEHWE TNpeoOpa3oBaHUil BBIpAKEHHH, C 15 3

npuMeHeHneM (GopMyIl mpeoOpa3oBaHus aNredpanyeckrx, palMoOHaIbHBIX, HPPAIMOHAIBHBIX, CTECHHBIX, TTOKa3aTeIbHBIX

BBIPAKEHUIA.

Tema 2.2 Conep:xanue yueOHOro MaTepuaja
Jlorapugmsi. 24 | Jlorapudm 2 2

Jlorapupm umcna. O3HakomiieHHE C mMOHsITHEM Jorapupm uucia. OCHOBHOE JOrapHPMHUUYCCKOE TOMKIAECTBO.
Jlorapu¢msl 1 X CBOWCTBA.

25 | CsoiicTBa J0rapu¢MoB. 2 2
O3HaKOMJICHHE C TIpaBWJIaMHU JeUCTBHH c sorapudmamu. Jloraprnpm nponsBeseHus, YaCTHOTO, CTEIICHH; MEPeXo]] K
HOBOMY OocHoOBaHMIO. [IpaBmia mepexosia K HOBOMY OCHOBAHMIO. JleCSITHUHbBIE M HATYpaJIbHBIC JIOTapH (MBI

26 | [pakruyeckoe 3ansiTHe. JlecATHYHbIE U HATYPAJIbHbIE JIOTAPU(PMBI. 2 3
JlecATUYHBIA ¥ HATYPAJIBHBIHN JTOTapu(pMBI, YUCIIO €.
Pemenue 3agau.

27 | Ilpeodpa3oBaHue JOrapu(pMUIECKUX BhIPAKEHUI. 2 2
[Ipeobpa3oBanusi TPOCTEHIINX BBIPAKEHUH, BKIIOYAIOMNX apH(MeTHUeCKne Omepanny, a TakXKe OMeparHio
BO3BEICHNUS B CTEIICHD U OMEPAIHIO JIOTapU(PMHUPOBAHUS.
Jlorapudgmmponanue. I[Torennmpoanue. Ilepexox kK HOBOMY OCHOBaHHIO.

28 | Jlorapupmuueckas pyHKIHUS. 2 2
Jlorapudmudeckast pyHKIHs, ee CBOWCTBA U TpaduK.
Omnpenenerne JorapuGMUIecKoil QyHKITHH.

29 | Jlorapudpmuyeckue ypaBHeHus. 2 2
Pewenue npocreidyux ypaBHEHUH .

30 | Ipakruyeckoe 3ansTue. [IpeodpazoBanue JorapupMuuecKuX BbIpazKeHH . 2 3

KopHu, crenenn u jorapumsl.
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| Boionsenue npeoGpa3oBanumii BHIpakeHUi, IpuMeHss GopMyIsL. Pemenne 3aad.

KoncyabTammm u caMocTrosiTeIbHAast padoTa oO0y4yaromMXcsi: BBINOJIHEHHE NpPeoOpa3oBaHUN BBIPAXKEHUH C 7 3
npuMeHeHueM GopMyln mpeoOpa3oBaHKe OKa3aTelbHbIX U JOrapu(pMHIECKUX BBIPAKESHHUH.
Tema 2.3 Coaep:xanue yueOHOro MaTepuaJa:
OcHOBBI 31 | CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YHcJIa. 2 2
TPHTOHOMETPHHU CuHyc, KOCHHYC, TaHTCHC, KOTaHTe€HC Ipon3BoibHOro yria Onpenenexus. OcHOBHbIE (HOPMYIBI TPUTOHOMETPHH.
Haxoxnenne 3HaueHWH TPUTOHOMETPUYECKHX BBIPAKCHMH, MCHOIB3YS MPU HEOOXOIMMOCTH HHCTPYMEHTAJIBHBIC
CpezcTBa.
32 | PagnanHasi Mepa yrJja. 2 2
BpamarensHoe nBuxenue. Paguannas Mepa yria. EnuHudHas 4uciioBasi OKpYKHOCTb.
33 | TpuroHoMeTpu4YecKue TOKIECTBA. 2 2
OCHOBHBIE TPHTOHOMETPHYECKHE TOXJecTBa. IIpeoOpa3oBaHMs NPOCTEHIINX TPUTOHOMETPHUECKUX TOXKICCTB.
Haxoxnenne 3HaueHHH TPUTOHOMETPUYECKHX BBIPAKCHHH, UCIIONB3Ysl MPHU HEOOXOJMMOCTH HHCTPYMEHTAJIbHbBIE
cpeactBa. [IpiMeHeHHe OCHOBHBIX ()OPMYJI K TPeoOpa30BaHUIO BBIPAKCHUH
34 | CuHyc, KOCHHYC M TAHT€HC CYMMBI M Pa3HOCTH /IBYX YIJIOB. 2 2
dopMyia HaX0XAEHHUs CHHYCa, KOCHHYCA U TAaHT'€HCA CYMMBI M Pa3HOCTH ABYX YIJIOB.
[TpumeHeHre OCHOBHBIX (hOPMYII K IPeoOpa3oBaHUIO BEIPAKEHUH
35 | CuHyC H KOCHHYC ABOWHOIO yrJia. 2 2
CuHyC ¥ KOCHHYC JBOMHOTO yria. ®opMyisl HOIOBUHHOTO yria. [[puMeHeHne 3HaueHus CUHyca M KOCHHYyca
JBoitHoro yria. [lpeobpa3oBaHusi TPUTOHOMETPHUYECKHUX BBIPAKECHUI
36 | IlpeoOpa3oBanusi CyMMbI TPUTOHOMETPHYECKHX (PYHKIHUIA. 2 2
ITpeoOpa3oBaHus CyMMBI TPUTOHOMETPHUYECKHUX (DYHKIMH B IIPOU3BEIICHNE U IIPOU3BEICHHS B CyMMYy. [IpumeneHne
¢dopmyn Juisi mpeoOpa30BaHui CyMMbI TPUTOHOMETPHUYECKHUX (DYHKIIMH B IPOU3BE/ICHNE W TIPOU3BEICHHS B CyMMY.
37 | dopmyJibl HpHBEIEHUS 2 2
[TpumeneHne OCHOBHBIX (POPMyJI K TPeoOpa3oBaHUIO BEIPAKCHHUH
38 | IlpeoGpa3oBaHusl TPUTOHOMETPUYECKHX BHIPAKEHUI. 2 2
BripaskeHne TpuroHoMeTpruueCcKuX (PYHKIMH Yepe3 TaHTeHC MOJIOBHHHOTO aprymentTa. [IpeodpazoBanus
MIPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKECHHUH.
39 | Tpuronomerpuieckune pyHKIINHA. 2 2
Ompenenenns, CBOHCTBA, rpaduK, MEPUOJUIHOCTH, OCHOBHOW TEPHO/I.
Tpuronomerprudeckre QyHKIIUH, UX CBOWCTBA U TpaQyKH, HEPHOTUIYHOCTh, OCHOBHOHM MEPHOJ.
40 | ApkcuHYC, ApKKOCHHYC, ADKTAHTEHC H APKKOTAHTEHC YHCJIA. 2 2
Teopema o kopHe. Onpeaenenns. ApKCHHYC, apKKOCHHYC YHCiIa. ApKTaHTeHC yHciia. BBIoTHeHNe TPaKTHIECKUX
pacueroB. OBPATHBIE TPUTOHOMETPUYECKUE ®YHKIMH, UX CBOMCTBA U TPAOUKU
41 | Ilpocreiinine TPUroHOMETPUYECKUE YPABHEHHS. 2 2
IIpocreiimue TpuroHoMeTpuyeckrue ypaBHeHus:. @opmyisl pelieHus] NPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUMH.
Hroro 3a I cemectp, yacon 123
O06s13aTeIbHOM ayIUTOPHOM HATPY3KH 82
B TOM UHUCJIE TPAKTUUECKUX 3aHATHH 18
KOHCYJIbTAlIMH M CaMOCTOSITEIbHON paboThl 00ydatomerocs 41
1 kypc, 2 cemecmp
Tema 2.3 1 Tpuronomerpuyeckne ypaBHeHHs. 2 2
OcHOBBI Cnoco0bl penieHust TPUrOHOMETPHYECKUX YPaBHEHHH.
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TPUITOHOMETPHH 2 IIpakTnyeckoe 3anaTHe. Pelienne TPHroHOMeTPHYECKUX YPaBHEHMIA. 2 3
Cnoco0bl penieHust TPUrOHOMETPHYECKHUX YPaBHEHHH.
3 Pemenue cucrem ypaBHeHUi 2 2
Cnoco0bl penreHus CHCTEM TPUTOHOMETPHUYECKHUX YPAaBHEHHH.
4 IIpakTuyeckoe 3aHaTHE. PellieHne TPUTOHOMETPHYECKUX HEPABEHCTB 2 3
Pemenne TpuroHoMeTpru4ecKiX HepaBeHCTB. CriocoOBl X pEeIIeHUs
5 IIpakTuyeckoe 3aHsiTHE. Pellienne ypaBHeHUii U HEPABEHCTB 2 3
YpaBHEHUS, pemIacMble 10 TPUTOHOMETPUIECKIM (GopMyIIaM. Hcnons3oanue 2omosblx KOMNbIOMEPHbIX NPOSPAMM,
8 MOM Hucae 018 NOUCKA NYMU PeuleHUsl U WIIOCMpayuu peuwenus ypasHeHull U HepageHcme;
KoHcyabTanumu u caMocTosiTeIbHAsA padoTa 00y4aromMXCsi: PEIICHHE IPUMEPOB, YPAaBHEHUI U HEPABEHCTB 10 33JaHHUIO 16 3
npenonasarens. BreimonHnenne pedeparta Ha TeMy: «VIcTopHUeCKHe CBEEHHUS] OCHOB TPUTOHOMETPHH».
Tema 2.4. Coaep:xanue yue0HOro MaTepuaja
DyHKIMH, HX 6 IIpakTnyeckoe 3anaTHe. DYHKIMU. 2 3
cBoiicTBa u rpadguku. OOnacTp omnpeneleHuss U MHOXECTBO 3HaueHWH; rpaduk (YHKIMH, NOCTpOeHHEe rpaukoB (YHKLHHA, 3aJaHHBIX
pasnuuHbBIMH criocobamu. Breruucienue 3HayeHune (QYHKUUM 10 3aJaHHOMY 3HA4E€HHIO apryMEHTa IPH Pa3IM4HBIX
crocobax 3afnanns GYHKINU
7 CpoiicTBa pyHKIHM. 2 2
CpolicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OIPAaHWYEHHOCTh, NEPHOANYHOCTH. I[IpoMexyTKH
BO3pacTaHHs M yOBIBaHMS, HAaHOOJbIIEEe W HAWMEHBIIES 3HAYEHHS, TOUYKH IKCTPEMyMa(JIOKaTbHOTO MAaKCUMyMa H
MUHHMYyMa). Brimykimocts QyHKIHi.
8 I'pajguueckas MHTEepHIpeTaANHs. 2 2
I'paduueckast maTepnperanus. [Ipumeps! (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX MpoLEccax M SIBICHUSX.
OrmpenenieHne OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKLMI, MILUTIOCTpUpOBaHKe UX Ha rpadukax. [locrpoenune rpadukos
M3Y4YECHHBIX (DYHKIMH, WIJIFOCTPUPOBAaHUE MO TpadUKy CBOIMCTBA AJIEMEHTAPHBIX (PYHKIIUH.
9 IHocTpoenue rpadpukoB QPyHKIMI. 2 2
[MocTpoeHue rpadMKoB H3y4eHHbBIX (YHKINI, HIUTIOCTPUPOBAHKE 110 rpa)Ky CBOWCTBA dJIEMEHTAPHBIX (YHKIHUA.
10 | CnoxHasi pyHKIus (KOMIIO3UIHS). 2 2
Apudmernueckue omnepauuu Haj GyHkuusMu. Croxxenue, BbluuTaHue (yHkuumit. OnpejeneHue KOMIIO3HLIUH
byHKIMN
11 | Mpakruyeckoe 3anaTue. [locTrpoeHne KOMNMO3NIUM PYHKIHUA. 2 3
BehITOTHEHHE TOCTPOCHHSI KOMIIO3UIUHA () yHKITHHA.
KoHcynbTauum u camocTosiTe/ibHast padoTa 00y4yalommuxcsi: 6 3
BBIYMCIICHHE 3HA4eHMH (YHKIMU 1O 33JaHHOMY 3HAUYEHHIO apryMeHTa IPU Pa3iIN4YHbIX CHOC00ax 3ajaHus (QyHKIWH,
OIpeZieJIeHHe OCHOBHBIX CBOWCTB YHMCIOBBIX (YHKIHMH, WUIIOCTPUPOBaHME WX Ha rpaduKax; IOCTpoeHHe TIpadukos
M3y4EeHHBIX QYHKIMH; HIUTIOCTPUPOBAHHUE 1O TPa(UKy CBOHCTB 3J€MEHTapHBIX (DYHKIUH.
uccie0BaHne (GQyHKINH 110 JaHHOMY IpaduKy.
BBITIOJTHEHHE 1a0JI0HAa TPUTOHOMETPUYECKUX (QYHKIHH.
Tema 2.4. 12 | OdopaTHble pyHKIHH. 2
DyHKINH, HX B3anmuo oOpatabie GpyHKIMH. O61acTh ONpeeseHus n 00aacTh 3HaueHUH oOparHoil ¢pyHkuuu. ['padux obpaTHOM
CBOICTBA U rpaduKHu ¢yskunn. Haxoxaerne ¢pyHknnu, obpatHoi nanHoi. Iloctpoerne rpadukoB n3ydeHHBIX QYHKINI
13 | Crenennast pyHKums 2

CrenmenHass (QyHKOMs C HaTypajdbHBIM TIOKa3aTeneMm, ee cBoiictBa u rpajux. BEPTHUKAJIBHBIE U
I'OPU30HTAJIbHBIE ACUMIITOTBI TPA®UKOB. TPAOUKHN IPOGHO-JIMHEVMHBIX ®YHKIINU
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14 | Cnocodbl mpeoGpa3oBanusi rpaguKoB.

[IpeoOpa3oBanusi rpaMKoOB: MapajuleNIbHBIA TEPEHOC, CUMMETPHsI OTHOCHTENBHO OCEeH KOOPAMHAT U CUMMETPHS
OTHOCHTEIIFHO Hadajla KOOPIUHAT, CAMMETpPHUS OTHOCHTENbHO nipsiMoit y = X, PACTSIKEHUE U CXKATHUE BJOJIb
OCEU KOOPJIMHAT.

15 | Mpakruyeckoe 3ansTHe. PacTskeHue u c:karue rpadgpukon 3
BrmoHeHne 3agaHuii Ha pacTsHKeHHE U CKaThe Tpad)uKoB BIIOIH OCEH KOOPAWHAT.
OyHKIMH, UX CBOUCTBA U Tpaduku. OnrcaHue ¢ MOMOIIBI0 QYHKIIUA pa3IHIHBIX 3aBUCUMOCTEH, IIPEICTaBICHNE X
rpaduaecKy, HHTEpIpeTanys IpauKoB.
KoncyabTanuu u caMmocTosTe IbHAsI padoTa 00y4Yaronuxcs: 3
BBIYHCIICHHE 3HaYCHNH (DyHKIMH 10 33laHHOMY 3HAUEHHIO apryMEHTa IPH Pa3IMYHbIX clIoco0ax 3aJaHus QyHKIUH,
oIpezieJIeHe OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIIHI, HIUTIOCTPUPOBAHUE UX Ha TpaduKax; MocTpoeHue rpadrukos
M3y4EeHHBIX (QYHKIMH; HIUTFOCTPUPOBAHHUE MO TPa(UKy CBOHCTB 3JI€MEHTapHBIX (DYHKIHMH.
UcclieoBaHue (GYHKIIUH 110 TaHHOMY TpaduKy.
BBINOJIHCHHE 111A0JI0HA TPUTOHOMETPHUCCKUX (HYHKIIUH.
Pazgen 3.
I'eomeTpus.
Copaep:xanue yueOHOr0 MaTepHaJa
Tema 3.1 16 | I'eomeTpusi Ha MIOCKOCTH. 2
OcHOBHbIE MOHATHS B03MOXXHOCTH T€OMETPHH TS ONTUCAHKS CBOWCTB PEANIbHBIX MPEIMETOB U HX B3aUMHOT'O PACTIONOKEHHS;
cTepeoMeTpHH CBOHCTBO OMCCEKTPHCHI yIila TPEYroJlbHHUKA. PemeHne TpeyronsHIKOB. Beruncinenne Ouccekrpuc, MeuaH, BBICOT,
panuycoB BIHMCaHHOW W OINMCAaHHOM OKpyXKHOCTed. DopMyibl MJoOmaayd TpeyroipHHUKa: ¢opmyna I[epona,
BBIPaKCHHUE TUIONIA 11 TPEYTOJIbHUKA Yepe3 PaAnyC BIMCAHHON M ONMMCAHHOM OKPYKHOCTEH.
17 | I'eoMmeTpus HA MJIOCKOCTH. 2
Brruncienye yrioBs ¢ BepIIMHON BHYTPH M BHE KPYTa, YIila MEeXly XOpAOH M KacaTelbHOH.
Teopema o mpousBeneHHH OTpE3KOB XopA. Teopema o kacaTenbHOW M cekymieil. Teopema o cymMMe KBaapaToB
CTOPOH ¥ JIMaroHaiei napauiesorpaMmma.
Bnucannble U onucaHHbIe MHOTOYT'OJIbHUKH. CBoiicTBa 1 IMMPU3HAKHU BIIMCAHHBIX U ONMMCAHHBIX YCThIPEXYT'OJIbHUKOB.
18 | I'eomeTpuyeckue MecTa TOUYEK. 2
Pewrenue 3aa4u ¢ HIOMOIIIBIO T€OMETPUYECKUX TPEOOPa30BaHUIl U TEOMETPHYECKUX MECT.
Teopema Yessl u Teopema Munenasi.
Onnuric, runepbona, napabdosia Kak FTeOMEeTPHUIECKUE MECTa TOUEK.
HepaspemmmocTs KJ1acCHYecKHX 3aa4d Ha IIOCTPOCHHE.
CamocTtosiTelbHAsT padoTa 00Y4YAIOIMIMXCSI: COCTaBJICHHE TAaOJMIBI-CIIPABOYHUKA C TpaduuecKoil HHTeprpeTanuei 3
OIIpeZIeTIeHU U TeopeM 1o Teme: DPopMyJIbl IITaHUMETPUH
BrimonHenue pedeparoB Ha TeMy MO BBIOOpY:
« Mcropust BOSHUKHOBEHHS M Pa3BUTHS TEOMETPHI,
« I'eomerpust EBxiina.
Tema 3.2 Copep:xanue y4eOHOr0 MaTepHaJa
IIpsimble u 19 | OcHOBHBIE MOHATHS CTEPEOMETPHH 2
TJIOCKOCTH B Ponb akcmomaTvku B MaTeMaThKe; BO3MOXKHOCTh IIOCTPOCHHS MAaTeMaTH4eCKHX TEOpPHH Ha aKCHOMAaTHYECKOH
MpoOCTPaHCTBE. OCHOBC, 3HAQYCHHWEC aKCUOMATHUKH JIA OPYyrux obnacTteil 3HAHUA U A TIPAKTUKHA HpﬂMBIe U IINIOCKOCTH B

mpocTtpancTBe. OCHOBHBIE TOHATHA CTEPEOMETpHH (TOdYKa, MpsMasi, TIOCKOCTh, mpocTpaHcTtso). IIOHATUE OB
AKCUOMATHUYECKOM CIIOCOBE TIOCTPOEHUSA TEOMETPUU. Ilepecekatomuecs, napauienbHble U
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CKpelmBaronpecs npsiMeie. [lapaanesbHOCTh IPSIMO M INIOCKOCTH, IPH3HAKH U CBOWCTBA. YTOJ MEXIY NPSIMBIMU B
HPOCTPAHCTBE.

20

IMapannenbHOCTH MJIOCKOCTEH.
[TapayinesnbHOCTh MIIOCKOCTEN, NMPU3HAKU U CBOMCTBA

21

IlepneHAMKYISAPHOCTH NPAMOI U IVIOCKOCTH.

[lepnenaukyasipHOCTh NpsIMBIX. [lepneHIUKYIApPHOCT MPSIMON U IJIOCKOCTH, IPU3HAKU U CBOMCTBA. PaccTosiHue oT
TOYKH JI0 TIIOCKOCTH. [IepneHIuKyIsIp 1 HaKJIOHHAS K IIOCKOCTH.

Teopema 0 Tpex NepHEHINKYIAPAX.

22

IIpakTnyeckoe 3aHATHE. YI0J MEKIY NPSIMOH M IJIOCKOCTHIO.
VYron Mexay npsiMOH ¥ INIOCKOCTHIO. PemeHne 3a1a4 Ha HAX0XKAECHHE TE€OMETPHUYECKUX BEIMYHH .

23

ITapajjenbHOoe NPOEKTHPOBAHUE
ITapannensHoe npoekTupoBanue. OproronansHoe npoektuposanue. [IEHTPAJIBHOE ITPOEKTHPOBAHIUE.
H300paskeHne MpoCTpaHCTBEHHBIX QUTYD.

24

IlepneHAUKYISPHOCTH IJIOCKOCTE, MPU3HAKU U CBOCTBA

Paccrosane wmexnay mnapamiensbHbiMu miockocTasmMu. PACCTOSHUE MEXAY CKPEUHIMBAIOIIMMUCSH
[TPAMBIMMU. Yron Mmexay MIOCKOCTAMH.

Pemenne 3a1a4 Ha HaXOXKACHHE TEOMETPHUECKUX BEIMINH

25

Yroa mexay mJIoCKOCTSIMH.

Vron mexay miockoctsvu. JJBYTPAHHBIN YI'OJI, IMHEWMHbBIN YT'OJI IBYTPAHHOI'O VIJIA.

Hnomam, OpTOFOHaJ‘[LHOﬁ HpOGKL{I/II/I MHOFOYFOJ'ILHI/IKa. CBOﬁCTBa HpﬂMOYl“OJ'ILHOFO napannenennr{ez[a. TeopeMa (0]
JuaroHajain HpHMOYI“OJ'ILHOFO napannenennnez[a.

26

CumMeTpus B IPOCTPAHCTBE.

MMOHATUE O CUMMETPUHN B ITIPOCTPAHCTBE (LUEHTPAJIbHAS, OCEBAS, 3EPKAJIbHAS). ITIPUMEPBI
CUMMETPHI1 B OKPYXXAIOIEM MUPE. [apannensubiii neperoc. CUMMETPHS OTHOCHTENBHO MIOCKOCTH.
[TpeoOpa3oBaHue MPOCTPAHCTBEHHBIX QUTYD.

Buasl cuMMerpun, n300pakeHHe CHMMETPHH.

Koncynbranusi u camocTosiTeJibHasi paéora o0y4aromuxcs:
Perenue 3a/1au Ha HaX0XKACHUE TEOMETPHUYECKHUX BEJINUNH.
Beinonnenue pedepara Ha Temy (110 BHIOOpY):

«V300paxkeHre TPOCTPAHCTBEHHBIX (QUTYPY,

«CuMMeTpHs B TOPOJIEN.

Pazgen 4.
Kom0unaropuka
Tema 4.1 Coaep:xanue yuedOHOro MaTepuaja
DJIeMeHThbI 27 | OcHOBHBIE MOHATHSI KOMOHHATOPHKH
KOMOMHATOPUKH OCHOBHBIE TOHATHSI KOMOMHATOPHKH, GopMyibl. [ToodepeHpIii M OJHOBPEMEHHBIH BHIOOP HECKOJIBKUX 3JIEMEHTOB
13 KOHEYHOTO MHOXKECTBA
28 | BbiGopKka 3J1eMeHTOB.
@dopMyInel YUCTa TIEPECTAHOBOK, COYETaHWA, pasmenicHui. O3HAKOMIIGHHE CO CIOCOOAaMH pEIIeHHsS 3alad Ha
IIOJICYET YUCIIA pa3MEIICHHUH, TIEPECTAHOBOK, COYCTaHH.
29 | IlpakTrnyeckoe 3anHsiTue. PelieHue KOMOMHATOPHBIX 3a/1a4.

Pemenne mpocrefimmMx KOMOMHATOPHBIX 3a7ad METOZOM Iepebopa. BwlunmcieHne B NpOCTEHIIMX —CIydasx
BEPOSITHOCTH COOBITHH Ha OCHOBE I10JICUETA YHCJIA MCXOAOB. BbInonHeHue 3aaHMi 1O 33JaHHOM TeMe, pelIeHue
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MPUKJIAJHBIX 3a]a4U B obnactu HpO(l)eCCI/IOHaHI)HOﬁ JACATCIBbHOCTU.

30 | ®dopmyaa omHoma HeroTona.
®opmyna OmHoma Hprorona. bunom Herorona. @®opmyna Omnoma HproToHa. MHOTOWIEHBI OT HECKOJIBKHX
MIepEeMEHHBIX, CHMMETpHUECKHe MHOTOWIeHB CBOCTBa OMHOMHATIBHEIX K03 durmentos. Tpeyrompauk [lackas.

31 | IpakTuyeckoe 3aHATHE. DJIEMEHTHI KOMOMHATOPUKH

Pemenne mpuKIagHBIX 337a49H B 0071aCTH MPO(EeCCHOHANBHOMN NEATEIBHOCTH. .

KoncyabTanum u camocrosiTeIbHAsi padoTa 00yJarommxcs:

Perenne npocteiimx KOMOMHATOPHBIX 33]a4 METOI0M Iepedopa, a TakKe C UCII0JIb30BAHUEM M3BECTHBIX (hOPMYI;
BBIYHCIICHHE B MPOCTEHINMX CIIydasiX BEPOSTHOCTH COOBITHH HAa OCHOBE MOZCYETa YHCIIa HCXO/IO0B.

Brmonnenue pedepara Ha Temy:

«/3 HcTopuu KOMOMHATOPUKI.

Pa3znen 5.
Koopaunatsl n
BEKTOPBI

Tema 5.1
IlonsiTHe BekTOpa B
NPOCTPaHCTBe.

Coaep:xanue yueOHOro MaTepuaja

32

Bekropsl.
ITonarue BexkTopa B mpocTpaHcTBe. Bekropsl. Moaynes BekTopa. KoyumnHeapHble BeKTOpEL. PaznoxeHne BekTopa Mo
JIBYM HEKOJUIMHEApHBIM BekTopaM. PaBeHCTBO BekTOpoB. CiiojkeHHe BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHCIIO.

33

KOM]’[J’IaHaprIe BCKTOPBI.
KOMHJ’IaHapHBIe BCKTOPBI. Pasmoxenne mo TPEM HCKOMIUIAHAPHBIM BEKTOPAM.

Tema 5.2.
Koopaunatel n
BEKTOPBI.

34

Cucrema KoOOpaAUHAT
Bunrsl cuctem koopamHaT. JlekapToBBI KOOPAWHATHI B MpocTpaHcTBe. OmpenenieHne MpsMOYTOIbHOH (IIeKapTOBO)
CHCTEMBI KOOPWHAT B TipocTpaHcTie. [Ipeobpa3zoBaHne KOOpAWHAT.

35

Koopaunartsl BekTOpa.

Koopaunater BekTopa. CioxkeHHe BEKTOPOB M YMHOXEHHE BEKTOpa Ha 4yucio. PopMyia pacCTOSIHUS MEXAY IBYMs
ToukamMu  Vcrmosp3oBanue (GOpMYNBl JUIS HAaXOXKACHHS PAcCTOSHHMS MEXAY ABYMsS TOYKAMHM Ha IUIOCKOCTH, B
npocrpadcTse. Monyib BekTopa. @opMyiia pacCTOSIHUSL OT TOYKH J10 INIOCKOCTU

36

HUcnoan3oBanue KOOPAMHAT IIPU PCIICHUH 3a1a4
KOOpI[I/IHaTI)I CEPCAUHbI OTPE3Ka, MJIMHA BEKTOpPA. Hcnons3oBanue KoopAuHAT NpU PEHICHUU MAaTCMAaTUYCCKUX H
MPUKJIAIHBIX 3a/1a4

37

YroJa Mex1y BeKTOpamMH.
VYron mexay Bekropamu. CkanspHOe Mpou3BeZieHne BeKTOpoB. [Ipoekist BekTopa Ha 0Ch, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB.

38

HUcnoan3oBanue BEKTOPOB IPHU pEHICHUN 3aa1
Wcnonp3oBanue BCKTOPOB NIPH PEIICHNU MaTEMATHYCCKUX W MPUKIIAAHBIX 3a/1a4.

39

Yroa Mexxay NpsiMbIMH, Me:KAY NPSIMOH U MJIOCKOCTHIO.
Yron Mexay NpsSIMbIMH, YTOJI MEKAY NPSAMOHN U IMIOCKOCTBIO, YPaBHEHHUE IIOCKOCTH

40

IpakTnyeckoe 3anaTHe. Ucnonb3oBaHue BEKTOPOB NPH PellIeHUH 32124
Vcnionb30BaHME BEKTOPOB NPH PELISHHH MaTEMAaTHUSCKHUX U NPHUKJIIAIHbIX 3a/1a4d.

Koncynbranuu u camocroTe1bHasi padora 00y4aronuxcs:
Pemenne 3a1au 1o teme.
Brinonnenue noknana Ha TeMy: «BeKTopHOE IPOCTPaHCTBOY.
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Pa3znen 6.

Hauvana
MaTeMaTH4ecKoro
aHa/IM3a
Tema 6.1. Copep:xanue yueOHOI0 MaTepHaJia
HocaenoBareabnocr | 41 IocaenoBaTeabHOCTH.

U. 3HaueHWe HICH, METOIOB M PE3yIbTAaTOB anreOpbl M MaTeMaTHYECKOTO aHalM3a OIS ITOCTPOEHHS MoJeneh
pEaTbHBIX NPOIECCOB M CHUTYAIWH; pa3iandue TpeOOBaHWH, NMPEIbSIBISIEMBIX K JOKAa3aTelbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COI[HATbHO-?KOHOMHYECKNX U T'YMaHUTAPHBIX HAayKaX, HA IIPAKTHKE;

CrrocoOBI 3aflaHisg M CBOMCTBAa YHCJIOBBIX IIOCIHENOBATENbHOCTENH. HaXxoKIeHne 4IJIEHOB IIOCIIENOBATEILHOCTE.
Ilonatue o mpemene mnocnemoBaTenpbHOCTH. CyllecTBOBaHME — IIpefesia  MOHOTOHHOM — OrpaHUYEHHOU
NOCIIEI0BATENbHOCTHU. J{1MHA OKPYKHOCTH U MJIOMIAJbh Kpyra Kak Npeaeisbl MocIe0BaTeIbHOCTENH

42 CyMMupoOBaHUe NMOCJIe10BATEILHOCTEH
CyMmMmupoBaHHE MOCIIEA0BaTeIbHOCTEH. beckoHeuHo yObIBaolas reoMeTpudecKkas Hporpeccusi U ee CyMMa.
[onsTue o HenpepsiBHOCTH (QyHKkimn. TEOPEMBI O ITPEJIEJIAX ITOCJIEJOBATEJILHOCTEMN. ITEPEXO/] K
ITPEJJEJIAM B HEPABEHCTBAX.

43 IlonsiTHE 0 HeMPEPBIBHOCTH (PYHKIMH.
Haxoxnenne mpomsBonHOH mo ompenencHuto lloHsTne o HenpepslBHOCTH (yHKIuH. OCHOBHBIE TEOPEMBI O
HenpepbIBHBIX ¢GyHKOuAX. [lonstHe o mpenene ¢yHknum B Touke. [loBeneHne QyHKIMH Ha OECKOHEYHOCTH.
ACHMITOTBHI.

44 Ionsitue 0 mpou3BoOAHOI GyHKIUHU.
[pupamenne ¢ynxmm. Onpenenenne mnpousBonHod. [lorarwe o mnpomsBomHOW (yHKINH, (GU3HISCKHHA W
T€OMETPHUUECKHH CMBICI TIPOU3BOTHOM

45 I[IpaBuiia BIYHCIEHHS MPOU3BOTHBIX.
[TpousBosHast CyMMBI, pa3HOCTH, IIPOU3BEICHHS 1 YACTHOTO.

46 IIpou3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHUIA.
TIpoM3BOIHbIE OCHOBHBIX d1eMeHTapHbIX (ynkimit. [IPOU3BOHBIE CJIOXKHON U OBPATHOM ®YHKIIMIA.
[IpuMeHeHHe NPOM3BOAHON IS TNPOBEACHUS NPHUOIIDKCHHBIX BBIYUCICHWH, pEIIeHHE 3aJadydl IMPHUKIATHOTO
XapaKTepa Ha HAXOXKICHUEC HauOOJIBIIETO ¥ HAUMEHBIIIET0 3HAYEHUS

47 IIpakTuyeckoe 3angaTHe. IIpon3BoAHbIE 0CHOBHBIX 3J1eMeHTAPHBIX (PYHKIMIA.
BeinosHeHue 3a1aHui Ha HaX0XKJeHUE POU3BOJIHBIX 110 (JopMynam 1 mpaBmiIaM Uil JIEMEHTapHbIX QYHKIUH.

48 I'eomeTpuyecKkuii CMbIC/ IPOU3BOAHOM
YpaBHeHHEe KacaTeIbHOH K rpaduky QyHKINH.

49 Duznyeckuii CMbIC/I POU3BOIHOM.
Haxoxnenne ckopocTu uis mporecca, 3a1aHHoro Gpopmyinoit u rpadukom. Bropas npousBoaHast U ee GpU3nIeCKUi
CMBICIL.

50 Ipuznak Bo3pacrtanust (YObIBaHHs) (PYHKINH.
[Mpu3Hak Bo3pactanus (yosiBanus) GpyHkunu. Kpuruueckrne Toukd QyHKINH, MAKCUMYMbI 1 MUHIMYMBI.
[TpumeneHne npu3HaKa Bo3pacTaHus ¥ yObIBaHHS (QYHKIIMHU IIPH MCCIEA0BAaHNH (QYHKIUH

51 Ipakrnyeckoe 3anaTue. Iloctpoenne rpaguka GpyHKIUN ¢ IOMONIBIO TPOU3BOAHOIM
[TpumeHeHne MPOU3BOAHON K MCCIIEIOBAHUIO (DYHKIMH M TOCTPOSHHIO Ipa)uKoB

52 Hcnonb3oBaHue Npou3BOIHBIX.

Hcnonb3oBaHue NMPOU3BOAHBIX MNpHU PCHICHUU ypaBHeHI/Iﬁ U HCPABCHCTB, TCKCTOBLIX, (1)I/I3I/I"I€CKI/IX u
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TCOMCTPUICCKUX 3aJa4, HAXOXKACHUN HaHOOJIBININX U HAUMEHBIINX 3HAYCHHUI.

53 IIpakTnueckoe 3anaTHe. IlpuMeHeHne NPOU3BOAHOIA. 2
ITpuMeps! HCMIOIB30BAHUS IPOU3BOAHOM I HAXOXKACHUS HAMIYYIIEr0 pelIeH!sl B IPUKIIaJHBIX 3a/a4ax.
KoncyabTanuu u camocrosiTe1bHasi padora 00y4aronuxcs: 13
Pemmenne 3ana4, moctpoeHue rpaduKoB.
BrmonHaeHue pedeparos Ha TEMy:
«VcTopust co3aHNs MAaTEMaTHIECKOTO aHAJIN3aY,
Tema 6.3. Copep:xanue yueOHOI0 MaTepHaJia
IlepBooOpa3Has u 54 | Onpenesnenune nepBoodpasHoii. 2
HHTerpall [TepBooOpasnas. OcCHOBHOE CBOMCTBO MepB0o0Opa3zHoii. [IpaBuiia BEIYHCICHNS IEPBOOOPA3HBIX
55 | Tpu npaBuja HaX0XkKIeHHUS MEPBOOOPAZHBIX. 2
[TepBooOpasHble 3neMeHTapHbIX GyHKIMi. HaxoxaeHne nepBooOpasHbIX MO MpaBHiIaM U GOpMyIIaM.
56 | Unrerpan. ®@opmy.ia Herotona-Jleiionumna. 2
[TonsiTue 00 onpeneneHHOM HHTerpase. Beluncienne nHTerpana.
57 IIpakrnyeckoe 3anaTue. Iliomans KPUBOIUHEHON TPaNeLUH. 2
Brlunciienue miomanay KpUBOIMHEHHON Tpanelyi.
58 | IlpuMeHeHHe MHTerpasa. 2
[Tpumeps! npuMeHeHNs UHTErpaia B pU3NKE U T€OMETPHU.
KoncyabTanuu u caMmocTosiTe1bHasi padoTa 00y4Yaronuxcsi: peleHrue 3a1ad. 5
Pazgen 7.
MHororpaHHuKHu
Tema 7.1. Conep:xanue yueOHOro MaTepuaja
MHoOrorpaHHUKH. 59 MHororpanssbie yriibl. MHOrOIrpaHHUKH. 2
MHororpaHHbsle yrisl. MHOTOTpaHHUKU. BBIMyKible MHOTOTpaHHUKH. BepimHel, peOpa, rpaHH MHOTOTPAHHHUKA.
PazBeprka Teopema Diinepa. Pacmo3HaBaHMe Ha YepTe)Xax W MOJEISAX MPOCTPAHCTBEHHBIX (DOPM; COOTHOLICHHE
TPEXMEPHBIX OOBEKTOB C MX OINHCAaHHEM, H300pakeHneM. [300paxeHne OCHOBHBIX MHOTOTPaHHHUKOB, BBHITIOJTHEHHE
YepTexel 1o yCIOBHSM 3a]1au IPOCTPAHCTBEHHBIX (GopM.
60 | Ipusma. 2
[Mpu3ma, ee ocHOBaHMs, OOKOBBIE pedpa, BHICOTA, OOKOBass MOBEpXHOCTH. [IpsiMas n HakimoHHast npusMa. [lnomans
TIOBEPXHOCTH ITPU3MBI.
61 | IlpaBuibHasi npu3Ma 2
[IpaBunpHas npu3ma. DIEMEHTHI MPAaBUIBHOW MPU3MBI, IUIOMIAAs TOBEPXHOCTH NPAaBMIBHOW NMpu3Mbl CHMMETpHS B
IpHU3ME.
62 | IlpakTuueckoe 3ansitue. [lapautenenunen. Kyo. 2
[Mapamnenenunen. Ky6. Cummerpus B kyOe, B mapajuiefienumnee.
Haxoxxnerne >meMeHToB 1 mioniaieil. Pacno3HaBaHue Ha 9epTexax M MOJENAX IPOCTPAHCTBEHHBIE (POPMBI
HToro 3a 2 cemecTp, 4acoB 186
O0s3aTeNbHON ayTUTOPHON HATPY3KU 124
B TOM YHCJIE IPAKTHUECKUX 3aHATHH 30
Koncynpramuii 1 caMocTosSTeNbHOM paboThl 00y9aloIIerocs 62
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2 kype, 3 cemecmp

Tema 7.1. 1 IIpakTnuyeckoe 3anaTHe. CeyeHNss MHOTOTPAHHUKOB 2
MHororpaHHHKH. Ceuenust MHOrorpanHukoB. [Toctpoenne ceyenuii. Ceyenune mpu3msl, Ky0a, napajuienenumnesia
2 Hupamuna 2
[upamuna, ee ocHOBaHKE, OOKOBEIE pedpa, BRICOTA, OOKOBas MOBEPXHOCTD. TpeyrobHas MUpaMua.
TpeyronpHass mupamuga, paclo3HaBaHHE HA YEPTEXKaxX M MOIETIX INPOCTPAHCTBEHHBIX (POPM; COOTHOIIECHHUE
TPEXMEPHBIX OOBEKTOB C MX OIHCAaHHEM, H300pakeHneM. 300paxeHne OCHOBHBIX MHOTOI'PDAaHHUKOB, BBIITOJTHEHHE
yepTekeil 1Mo ycIoBHAM 3a7ad MPOCTPAaHCTBEHHBIX (popm. HaxoxxaeHne momaei.
3 IpakTuyeckoe 3ansiTue. [IpaBuiibHas nupamMuaa. 2
[TpaBunbHas mupamuga. OnpeneneHne NpaBUIbHON MUPAMHBI, OCHOBHBIC 3JIEMEHTHI M TIOHSTHSL.
Haxoxnenne miomasneii u anemerTos. CuM MeTpusi B THPaMHULE.
4 Yceuénnass nupamuaa. 2
OmnpeneneHue yceu€HHON MNUpaMUIbl, OCHOBHBIE 3JEMEHTHl W TOHATHUA. Yceu€HHas NpaBWIbHAs MUPaAMHUJA,
OCHOBHBIC DJICMCHTBI U IIOHATHA. HaXO)KI[eHI/Ie rmomaz[eﬁ " 3JICMCHTOB.
5 IIpakTnuyeckoe 3anaTHe. CeueHne NUPaMUABbI. 2
Ceuenus MHororpansuka Iloctpoenue cedeHuil.
6 IIpeacraBieHne 0 NPaBHJIBHBIX MHOTOTPAHHHUKAX. 2
[MocTpoenue cummerpuuHbix ¢uryp. IIpencraBieHne o NpaBUIBHBIX MHOTOTPaHHHKAxX (TeTpa’ip, KyO, OKTasp,
JoAeKa’Ip U ukocadap). Pa3séprka. Cummerpus B KyOe, B mapajviesenurese, B npu3Me u nupamuje. MzoopaxeHue
OCHOBHBIX MHOTOTPAaHHHMKOB. [IpHMepsl CHMMETpHii B OKpY)KalOIleM MHpe. DJIEMEHTHl CHUMMETPHH MpPaBHIbHBIX
MHOTOTPaHHHKOB. Pa3BepTky npaBUIbHBIX MHOrorpaHHHKOB. Teopema Diinepa.
Koncynbranuu u camocroaTenbHasi padora 00y4alOmuxcs:. 10
BerImonHenne Mozeneli MHOTOIPaHHHUKOB 10 pa3BEPTKAM M pEIICHHE 3a/1ad.
[oxaroroBka pedepara Ha Temy (1o BEIOOPY):
«[IpaBriIbHBIE U TTOTYIPABUIILHBIE MHOTOTPAaHHUKHY,
«MHoroMepHast CHMMETPHSA»,
«[1;1aTOHOBBI TEIaY,
Paznen 8.
TeJia U IOBEPXHOCTH
BpallleHusl.
Tema 8.1 Coaep:xanue yueOHOro MaTepuaja
Huaunap. Konyec. 7 Huauuap. 2
IIap u cdepa. Humaap. OcHOBaHME, OCh, BHICOTA, OOKOBas MOBEPXHOCTh, oOpasyromas, passepTka. OCEBBIE CEUEHUA U
CEUEHUS  TTAPAJIJIEJIbBHBIE  OCHOBAHHAIO. @opmysbl  IUIOLIAAM  T[OBEPXHOCTEM  LUIMHAPA.
[MMJIMHAPUYECKHUE NOBEPXHOCTU
8 Ipakrnyeckoe 3anaTue. Hmmuap. 2
Haxoxxnenune niomazeii 1 sieMeHToB. Pemenue 3amay.
9 Konyec. 2
Konyc. OcHoBanmsi, oOpasyromas.Beicota. Passeptka. Dopmysnbl IuIomaay MOBEPXHOCTH — KoHyca. [lnmomanb
OOKOBOI MOBEPXHOCTH, IUIOLIA/b MOJHOIM MOBepXHOCTH. OceBble CEYEHUs] M CEUECHHS], NapalelbHble OCHOBAHHUIO.
Ommuric, runepbosna, napadosna Kak ceueHns: Konyca. Konnueckue nosepxaoctd. @opMyIisl IIIOMAAN HOBEPXHOCTEN
KOHyca.
10 | YceuéHHblii KOHYC. 2
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VYcedennslit konyc. OcHOBaHHE, OChb, BbBICOTa, OOKOBasi MoBepxHOCTb. OOpasyromas. PasBeprka Pemenue
MpUKIaAHBIX 3a1ad. DopMyibl IUIONMANU MOBEpXHOCTEH KoHyca. OCeBble CEUCHMS U CEUEHUs], MapaiselibHble
ocHoBauuio. Bemomnenue ceuennii. DJIJIUIIC, TUITEPBOJIA, ITAPABOJIA KAK CEUEHU S KOHYCA

11 Ilap u cepa.
Iap u cdepa, nx ceuenns. Bomonnenne ceuenmii. KacatenpHas miockocTs K cdepe.

12 | YpaBHenmue cdepsbl.
YpaBHEeHHE TIOBEPXHOCTH B IPOCTPAHCTBE, YpPaBHEHUE CEpEL

13 | Cdepa, BnucanHasi B MHOTOTPAHHHUK M TeJIa BpallleHHUs.
Cdepa, BuucanHas B ky0. Cdepa, BurcaHHas B KOHYC, IIIAHAP.

14 | Cdepa, onucanHasi 0K0JI0O MHOTOTPAHHMKA U TeJl BPaLleHHs.
Cdepa, ommcanHasi 0K0JIO Ky0Oa, IMIMH/pPaA, KOHYCA.

15 | Pa3au4yHble KOMOMHAILIMA MHOTOTPAHHHKOB H TeJl BPAallleHHs.
IIpusma, BmucanHas B muiauHAp. Ilpu3ma, omumcaHHas okxono IMiIMHApa. KoHyc, BNHCAaHHBIM B LMJIMHIP.
Konyc,onucanHbIi OKOJIO IWIMHApA

KoHcynbrauum u caMmocTosiTe/ibHast padoTa 00y4yalommuxcsi:
BrinonHenue Mozene Ten BpaleHUs 0 pa3BEPTKAM.
Brimonuenue pedepara Ha Temy: « KoHHUSCKHE CEUCHUS M UX IPUMCHCHUE B TEXHUKE.

Paznen 9.
HNzmepenns B
reOMeTPHH.

Tema 9.1
O0BeMBI TEI

Coaep:xanue yueOHOro MaTepuaja

16 | O6BeM NPAMOYToOJIBLHOTO NapaJslieenunena.
[OHATUE Ob OBBEME TEJIA. O6wem u ero m3mepernne. aterpanpHas Gpopmyna oobema. CBoiicTBa 00BEMOB.
O6beM KyOa, 00beM IPSIMOYTOIBFHOIO MapaJUICNIeNUIe1a, Napajieenunea

17 | lIpakTudeckoe 3ansaTHe. O0BHEM NPSIMO PHU3MBI.
®opmyia o6beMa npu3MeL. PemeHne 3a1a4 ¢ UCoIb30BaHUEM (opMyI1 00bEMOB.

18 | IpakTuueckoe 3anaTHEe. O0bEeM HUJIMHAPA.
dopmyna obbeMa nuMHApa. Penienne 3a1au ¢ Mcnosabp3oBanueM Gopmyl 00beMa IHIHHPA.

19 | IpakTuueckoe 3ansaTHEe. DOPMYJIBI 00BEMAa MUPAMUABI.
®opmyia 00béMa nupamuapl. Pemnenue 3a1a4 ¢ HCnosp3oBaHueM HopMyi 00beMa MUPAMHUIbL.

20 | Hpakrunyeckoe 3aHsaTHE. POPMYJIBI 00BEMA KOHYCA.
Pemenue 3aJa4 ¢ UCNob30BaHUEM (OpMyII 00beMa KOHyca.

21 | O6beMbI HAKJIOHHO MPU3MBbI, TUPAMHUIbI U KOHYCA.
WuTerpansaas dopmyna oobema. Beraucnenne o0beMOB HAKIOHHOM MPU3MBI, THPAMHIBI U KOHYCa C MTOMOIIBIO
OTIpe/IeIICHHOr0 HHTerpana. Pacuér miomaayu moBepXHOCTH C UCTIONB30BaHHEM (QOPMYIL.

22 | IlpakTnyeckoe 3ansirue. @opMyJibl 06beMa mapa v IIOMIAAN chephl.
Pemenne 3a1a4 ¢ ucnosb3oBanreM (HopMyIbl 00beMa mapa 1 Iiomaau chep

23 | TlomoGue Teu.
[Mono6ue ten. CocraBnenue oTHomeHus moxodus ¢uryp. OTHOIIEHWE OFBbEMOB ITOJIOBHBIX TEJIL.
OTHOIIEHUS TUIOMAJeH MOBEPXHOCTEH N 00BEMOB MOAOOHBIX TEJI.

KOHcyHLTalIPlPl H CAMOCTOATEC/IbHAsA paGOTa oﬁyqaloumxcn: PEHICHUEC NPUKIATHBIX 3a/1a4.

Paznmen 10.
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DJIeMEHThI TeOPHHU
BEpPOSITHOCTEH 1

MaTeMaTH4YeCKOM
CTATHCTHKHU
Tema 10.1 Copep:xanue yueOHOI0 MaTepHaJia
Co0bITHE, 24 | CobbITHE, BEPOSITHOCTD COOBITUS 2
BEPOATHOCTD BeposTHOCTHBIM XapaKTep pa3iMyYHbIX IPOLECCOB U 3aKOHOMEPHOCTEW OKPYKAIOILIEr0 MHpa. YHHBEpPCAJIbHBIN
co0bITHA XapakTep 3aKOHOB JIOTHKH MAaTEeMaTHYECKHX pacCY)KICHHH, WX MPUMEHHMOCTh B pPAa3IMYHBIX O00JacTIX
yenoBeueckoil nesitenbHOCTH. COOBITHE, BEPOATHOCTE COOBITHS, CIOXEHHE M YMHOKCHHE BEPOSTHOCTEH.
OneMeHTapHble U  ciokHBIE coObitus  Ilomstme o HesaBucumoctu cobOeitmii. BEPOATHOCTH U
CTATUCTUYECKAA YACTOTA HACTVYIUIEHMA COBBITHSL.
25 | IlpakTHyeckoe 3ansiTue. BeposirHocTh coOBITHS 3
PaccmoTpeHne ciaydaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH IPOTHBOIOJIOXKHOIO
cOOBITHS. BBIYUCIISITE B TPOCTEHIIMX CITy4yasiX BEPOSITHOCTH COOBITHI Ha OCHOBE TO/ICUETA YHCIIA HCXOJIOB.
26 | IloHsiTHE 0 HE3aBUCUMOCTH COOBITHIA. 2
JluckpeTHas ciydyaiiHas BEIM4YMHA, 3aKOH €€ paclpenencHus. YucioBble XapaKTEpUCTUKUA JTUCKPETHOM CllydalHOM
BennuuHbl. [IoHATHE 0 3aKOHE OOJIBIINX YHCET.
Tema 10.2 Coaep:xanue yueOHOro MaTepuaja
IIpeacraBiaenue 27 | IlpeacraBjieHHe TaHHBIX (TA0JIHIBI, THATPAMMEBI, TPaduKn). 2
JAAHHBIX (Ta0JIHLIBbI, IMpencraBnenne naHHBIX (TaONMIpBI, AMArpaMMmbl, rpad¥KH), T€HepalbHas COBOKYITHOCTh, BbIOOpKa. Paborta c
AUArpaMMBel, nanHbIMH. [loHSATHE O cpenHell apudmermyeckoil, menuane. IloHATHE O 3aadax MaTEMaTHYECKOW CTaTHCTHKH.
rpadukm) Ananmu3 nHGOPMAIMN CTATHCTHYECKOTO XapakTepa. AHAIN3 PEealbHBIX YHCIIOBBIX JAHHBIX, PEICTABICHHBIX B BUJIE
JarpaMmm, rpagukos;
28 | IIpakTuyeckoe 3aHATHE. BepoATHOCTHBIE METOIbI PeLIEHHS 3a/1a4. 3
Penienne npakTHYECKHX 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOMIOB.
CamocTosiTeIpbHAsi pad0Ta 00y4YaIOIIUXCS: TTOTOTOBKA COOOMIeHHUHT Ha TeMy: «CTaTUCTHKA U BEPOSTHOCTH B MOCH 3
Oyaymiei paboTey.
Paznea 11.
YpaBHeHus u
HepaBeHCTBA.
Tema 11.1 Conep:xanue yueOHOro MaTepuaja
PaBHOCHIBHOCTH 29 | lpakruyeckoe 3aHATHE. PABHOCHJILHOCTHL YPaBHEHUIA.
YpPaBHEHMIi 1 cucTeM PaBHOCHIBHOCTE ypaBHeHHI. OCHOBHBIE NPHEMBI WX pEHICHHs (Pa3loKeHHE HAa MHOXKHUTENH, BBEICHHE HOBBIX
yYPaBHEeHHMii. HEM3BECTHBIX, ITOJICTAHOBKA, rpaduaeckuii Meton). Perenne paroHaIbHBIX YPaBHEHUH.
30 | IIpakTHyeckoe 3ansiTue. PABHOCHJILHOCTH CHCTEM YpPaBHEHHIA.
CucteMbl ypaBHEHHH. PaBHOCHIIBHOCTH CHCTEM YypaBHEHHH. OCHOBHBIC IMPHEMBI PENICHWS CHUCTEM YypaBHEHMUIA:
II0JICTAHOBKA, alreOpanvyeckoe CIOXKEHHE, BBEJEHHE HOBBIX IepeMEHHbIX. PelleHue cucteM ypaBHEHUH C AByMS
HEHM3BECTHBIMU (IIPOCTEHIINE TUIIBI).
Tema 11.2 Copep:xanue y4eOHOro MaTepuaJa
IloxazarenbHble, 31 | llpakTHyeckoe 3ansitue. UppannonanbHee ypaBHeHHUS .
JorapupmMmuiecKue, Pemenue uppanoHanbHbIX ypaBHEHHH.
TPHUTOHOMETPHUYECKH OCHOBHBIE IPHEMBI UX PELICHHUS.
€ YPaBHEHHUs U 32 | IpakTuyeckoe 3ansitue. [lokaszaTeqbHble YpaBHEHHSI.
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CHCTEeMbI YPaBHeHU

Iloka3aTenbHEIE YpaBHCHUA. OCHOBHEIC IPUEMBbI UX PCHICHUS. Pemenne ypaBHeHHfI.

33 | IIpakTHyeckoe 3ansitue. Jlorapupmuieckue ypaBHeHHs. 2
Jlorapugmuueckue ypasHeHus. OCHOBHBIE IPHEMBI MX pelieHusi. Pemenne ypaBHeHHH.
34 | IIpakTHyeckoe 3ansitue. Tpuronomerpuyeckue ypaBHeHHsl. 2
Tpuronomerprudeckne ypaBHeHHs. OCHOBHBIC TIPHEMEBI HX pemieHns. Perenne ypaBHeHHH.
35 | IpakTuueckoe 3ansitue. CucreMbl ypaBHEeHMii. 2
Pemenne cucrteM ypaBHEHHH C IBYMS HEM3BECTHBIMH. M300pakeHHEe HAa KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA
pellleHni ypaBHEHUH C BYMsI IEPEMEHHBIMHU M UX CUCTEM.
KoHcyJbTanun ¥ caMocTosiITeIbHAsA padoTa 00y4aloUUXCs: PEHICHNE 33,189 ¥ IPUMEPOB. 7
Tema 11.3. Copep:xaHue yueOHOI0 MaTepHaJia
Hepagencrsa. 36 | HepaBeHncrBa. 2
PaBHOCHIBHOCTE HepaBEeHCTB. PellleHne crcTeM HEPAaBEHCTB C OJHOM NMEpeMEHHOW. PannoHanbHbIE HEpaBEHCTBA.
Meron wuHTepBasoB. JlOKa3aTenbCcTBa HEpaBEHCTB. HepaBeHCTBO 0 cpemHeM apu(METHYECKOM M CpeIHEM
TeOMETPHUUECKOM JBYX YHCEI.
37 | llpakTHyeckoe 3ansitue. UppannonajabHble HepaBeHCTBA. 2
HppanmonanbsHble HepaBeHCTBA. OCHOBHBIC PHEMBI X PEIICHHUS.
38 | lpakTnyeckoe 3ansitue. [lokazaTtesibHbIE HEpaBEeHCTBA. 2
IToxa3aTenpHble HepaBeHCTBA. OCHOBHBIE IPHEMBI UX PELICHHUS.
39 | llpakTHyeckoe 3ansiTue. JlorapupMmuyeckue HepaBeHCTBA. 2
Jlorapudpmuueckue HepaBeHCTBa. OCHOBHBIC IPUEMbI UX PEUICHUS
40 | ITpakTnyeckoe 3ausTHe. TPUroHOMETPHYECKHE HEPABEHCTBA 2
Tpuronomerpudeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI X PEIHICHUSL.
Tema 11.4. Conep:xanue yueOHOro MaTepuaja
Hcnonb3zoBanue 41 | Ucnoab3oBaHue cBOCTB M rpadukoB (pyHKIMIi NPU pellIeHNH CUCTEM YPaBHEHHU. 2
CBOMCTB H rpaguKOB [Tpumepsl UCIONB30BaHMSI CBOWCTB M rpaukoB (YHKIMH NPHU PELIEHHH CUCTEM ypaBHeHuil. M3o0paxeHue Ha
dynkumnii npu KOOPAMHATHOM IIOCKOCTU MHOKECTBA PEIIEHUI CUCTEM YPaBHEHHH C IByMsI NEPEMEHHBIMH.
pelieHHH CHCTeM 42 | UcnoJsib30BaHMe CBOWCTB M rpa)uKoB (PyHKIMII MPH PelIeHHN HEPABEHCTB 2
YPaBHEHHI 1 Hcnons3oBanne cBOWCTB M TpadmkoB (PyHKOMI TpH pelleHnH HepaBeHCTB. M3o0pakeHHe Ha KOOpAMHATHOH
HEPABEHCTB. IUIOCKOCTU MHOKECTBA PELICHUI HEPABEHCTB C JBYMsl NEPEMEHHBIMH U X CUCTEM.
Tema 11.5. Coaep:xanue yueOHOro MaTepuaja
IIpumenenne 43 | IlpuMeHeHNe MATEMATHYECKHX MeTO/I0B ISl PellIeHHsI CO/IepPKATeTbHBIX 3a1a4 2
MaTeMaTHYeCKHX [MpumeHeHne MaTeMaTHUECKUX METOJOB JUIS PEIICHHs COJIepKaTeNbHBIX 33/1a4 M3 Pa3lMyHBIX o0JacTell HaykKu W
MeTO/I0B JJIsl IpakTUKU. MHTepperanys pe3yabpTaTa, yueT pealbHbIX OTPaHUYEHUIL.
peleHusi 44 | ITpakTnyeckoe 3austue. [IpuMeHeHnne MaTeMaTHYECKHX METOAOB 151 PellIeHUsI MPUKJIATHBIX 3a/1a4. 2
COACPIKATEIbHBIX [IpuMeHeHne MaTeMaTHYECKUX METOJOB JUIS PEIICHHUs IPUKIaIHBIX 3a1a4. Paznuune TpeOoBaHNH, PEABIBISIEMBIX
3ajav K JIOKa3aTeiabCTBAaM B MAaTE€MAaTHKE, €CTECTBEHHBIX, COIIMAIIbHO-DKOHOMHYECKMX M TyMaHHTApHBIX HayKax, Ha
npakTuke. Pemenue 3agau
KoHcynbTanum u caMmocTosiTeIbHast padoTa 00y4yalomuxcsi: penieHre 3aaadg. 9
IIpomeskyTouHas aTTecTanus B (hopMe IK3aMeHa 6
Hroro 3a 3 cemecTp, 4acoB 132
O06s13aTeIpHOM ayIUTOPHOM HATPY3KH 88
B TOM YHCJIE TPAKTUYECKUX 3aHATHH 46

33




KoHcynpTarmii 1 caMoCcTOSTeIbHOM paboThl 00yJaloIIerocst 44
Bcero, yacos 441
O0s13aTebHOM ayAMTOPHON HATrPy3KH 294
B TOM YHUCJIE TPAKTHYECKUX 3aHATHH 94
Koncynprammii 1 caMoCTOSTENbHON paO0ThI 00YJa0MIErocst 147

JUst XapaKTepUCTHKH YPOBHS OCBOEHHS y4eOHOI0 MaTepHasa UCIOJIb3YIOTCS CIeAyIONe 0003HAUCHHUS:

1. — 03HAaKOMHUTEJIbHBIN (y3HaBaHUE PaHee U3YUEHHBIX OObEKTOB, CBOICTB);

2. — penpoAYKTHUBHBIN (BBIIIOJIHEHUE AEATEIBLHOCTHU 0 00pa3Lly, UHCTPYKLIUU WIN I10Jl PYKOBOJICTBOM)

3. — IpOAYKTUBHBIH (IUIAHUPOBAHHUE U CAMOCTOSITEIBLHOE BBIIIOJHEHHE IEATEIIbHOCTH, pellieHre IPOOIeMHBIX 3a1ay)
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3. YCJIOBUSA PEAJIMBAIIUAU TPOT'PAMMBI TIPEJIMETA

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecne4eHnIo:

Peanuzanus mporpammbl npeameTa TpeOyeT Hanuuusg Y4eOHOro kaOMHETa
MaTEMaTUKHU.

O6opynoBanue yueOHOTo KaOUHEeTa:

- TOCaJI0YHBIE MECTa MO KOJIUYECTBY O0yUarOIINXCS;

- pabouee MeCTO MpemnoiaBaTens;

- MeJoBas JI0CKa;

3.2. MudopmanuonHoe odecrnedenne 00ydeHust
Ilepeyenb y4eOHBIX u3AaHUil, WMHTepHeT-pecypcoB, AONOJHHUTEJIbHOM
JMTEePaTyphbl

OcHog@Hble UCMOYHUKU:
1. bammako, M. U. Martemaruka : yueOHUK Jist cTyd. yupexaenuit CIIO /
M. U. Bammakos. - 6-¢ u3a., crep. — M.: UL «Akagemusi», 2019. — 256 c. — Teker

: HETIOCPEACTBECHHBIM.
2. bammako, M. U. Maremaruka : yueOHUK 111 cTyd. yupexaenuit CIIO /
M. U. bammakos. - 5-¢ u3a., crep. — M.: U1 «Akagemus», 2018. — 256 c. — Tekct
: HETIOCPEACTBECHHBIM.
3. bammako, M. U. Maremaruka : yueOHUK 111 cTyd. yupexaenuit CIIO /
M. U. bammakos. - 6-¢ u3a., crep. — M.: U1 «Akagemus», 2019. — 256 c. — Tekct
: HEMOCPEACTBEHHBIN.
4. I'yceB, B. A. Maremaruka jjsi ipod. U CI€ll. COL. - SKOH. Mpoduiis :

yueOHuk g cryn. yupexaenuii CIIO / B. A. TI'yces, C. I'. I'puropses, C. B.
NBonruna. - 4-¢ u3n., ucnp. — M.: UL «Akagemusi», 2019. — 416 c. — Tekcr :
HETIOCPEACTBEHHBIMN.

Cnpasounas:

1. AunreinoB I1.M., baspun .11 u ap. «MaremaTtuka» boibliol cripaBOYHUK
JUISL ITKOJIBHUKOB M TTocTynaromux B By3sl. M., OO0 «/Ipoda» 2006 T.

2. Beiroackuit M.Sl. «CpaBouHUK 10 BbICII€H MatemMatuke». M., Act. 2002 r.

3. HemupoBuu B.II. «3agaum U ynpakHEHUsS MO MAaTEMAaTUYECKOMY aHaJU3y
I BTYy30B». M., 2003 1.

Humepnem pecypcwi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — [lone3Hble CChUIKM Ha
CaliThl MaTeMaTU4YeCKOM W  00pa3oBaTEeNbHOW  HAMpPaBICHHOCTH: Y4eOHbIE
MaTepHabl, TECThI

2. http://www.fxyz.ru/ - UnTepakTUBHBIN CIPABOYHUK POPMYII U CBEJICHUS 11O
anredpe, TPUrOHOMETPUH, TEOMETPUH, (PUBHKE.

3. http://maths.yfal.ru - CnpaBOYHHMK COAEPKUT MaTepuang MO MaTEMAaTHKE
(apudmeTnka, anredpa, reOMETpHUs, TPUTOHOMETPHUS).
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4. allmatematika.ru - OcHoBHBIE (OopMynBl 1O anaredpe U TeOMETPUU:
TOXJIECTBEHHbIE MPE0Opa3oBaHUs, MPOTPECCUH, MPOU3BOJIHAS, CTEPEOMETPHUS U
pouy.

5. http://mathsun.ru/ — Hcmopus mamemamuxu. buorpadun BeIUKUX
MaTEMaTHUKOB.

6. www edu .ru/dok edu asp

7. http // www mat. September .ru
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS ITPEAMETA
Kontposns u

OLIEHKA

pe3ynbTaToOB
OCYUIECTBJISIETCSl MpEenojaBaTelieM B TMpOIecce MPOBEACHUS

OCBOCHUA

y4eOHOTO

npeaMeTa
Y4COHBIX H

MMPAKTHYCCKUX SaHﬂTHﬁ, TCKYICTO MW IIPOMCIKYTOYHOI'O KOHTPOJIA, a TaKiKC

BBIITOJIHCHUA O6ytlaIOHII/IMI/IC}I HHIWBUAYAJIbHBIX /I I'PYIIIOBBIX
BHEAYJIUTOPHBIX CaMOCTOSITENbHBIX padoT (BCP)
Paszoen Pezyromamer | Buo Dopmvl u mMemoosi Buo Dopma Oyenka
u/unu 0CBoeHUs KOHmMpOnsi | KOHMpOJisi OYEHOUHO20 | uHOUBUOYa | pesyivm
mema npeomema * cpedcmea | bHO2O amog
yuéma
ycnegaemo
cmu
Pazpgen 1 TectupoBanue. Tecr. Y4ueOHsIi banbhas
Tema Brmonnenne BCP 3ananue JKypHaL OLICHKA
1.1.-1.2. 1 N st BCP 3HAHHUH U
Texymumii N
YMEHUH
(2-5)
Pasnen 2 Y CTHBIN U MACBMEHHBINA KonTpons Y4eOHbIit banbnas
Tema orpoc. HBIC JKypHaIL. OIICHKA
2.1.-24. Brinonnenue BOIIPOCHL. 3HAHUU U
1,2 . | mpakTHYeCKHX paboT U 3ananue YMEHUH
Texymwit | pep s (2-5)
MpaKTHIec
KHX paboT
u BCP
Paznen 3 Y CTHBIN U MUCEMEHHBIH Bonpocst VYueOunbiii | banbHas
Tema orpoc. W 3alaHus | JKypHAIL OIICHKA
3.1.-3.2. Brimonnenue IS 3HAHUU U
12 MPaKTHIECKUX padoT u ompoca. YMEHUH
’ Texymuit | BCP 3amanne (2-5)
JUIS
MpaKTH4ec
KHX paboT
u BCP
Paznen 4 YCTHBIN U TMCBMEHHBII Bompocst Y4aeOHsbIi banpnas
Tema 4.1 o1poc. U 3aJaHusl | KypHal. OLICHKA
Brimosnnenue s 3HAHUU U
12 MPaKTUUECKHUX paboT u ompoca. YMEHUH
’ Texymuit | BCP 3amanne (2-5).
JUIS
MpaKTH4ecC
KHX pabot
n BCP
Pasnen 5 Y CTHBIN 1 NTUCBMEHHBINA Bormpocet YV4eOHbIit banbnas
Tema omnpoc. W 33JIaHUs | JKypHAIL OIICHKA
5.1-5.2 Brimonnenne IS 3HAHUHN U
12 MPaKTUIECKUX PaboT H ompoca. YMEHUHA
’ Texymuii | BCP 3anaHue 2-5)
TSt
MIpaKTHIeC
KHX pabot
u BCP
Pazgen 6 Y CTHBIN U MUCbMEHHBIA Bormpocet VueOHblit Banpnas
Tema onpoc. Brinosnenue W 33JIaHUs | JKypHAIL OIICHKA
6.1-6,3 1,2 MPAKTHIECKHUX padoT U s 3HAHWUH U
Texymuit | BCP ompoca. yMEHHUH
3ananue (2-5)
JUIS
MIPaKTHIEC
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KuX pabot
n BCP
Pasnen 7 Y CTHBIN U MTUCBMEHHBINH Bormpocet YVueOHbIit banbnas
Tewma7.1 omnpoc. U 3aJ]aHusl | JKypHall. OLICHKA
Brimonnenune IS 3HAHUU U
1,2 MPAKTHIECKHUX padoT u ompoca. YMEHUI
Texymmii | BCP 3amganue (2-5)
TUTS
MpaKTHiec
KUX padot
u BCP
Paznen 8 Y CTHBIN U NUCEMEHHBIH Bompocst YueOHbIi banbHas
Tema 8.1 OI1pocC. U 3aJaHusl | KypHalL. OLICHKA
Brimonnenue s 3HAHUU U
12 MPAKTHIECCKHUX padoT U omnpoca. YMEHUIA
’ Texymmit | BCP 3amganue 2-5)
TUTS
TIpaKTH4eC
KHX pabot
n BCP
Pazgen 9 Y CTHBIN U MUCBEMEHHBIA Bormpocet Y4eOHbIit banbnas
Tema 9.1 orpoc. U 331aHus | JKypHaL OIIeHKa
Brimonnenue s 3HAHUU U
12 MPaKTUYCCKHUX padoT U ompoca. YMEHUHA
? Texymuit | BCP 3amanne (2-5)
s
MpaKTHIec
KHX pabot
n BCP
Paznen Y CTHBIN U MTACBMEHHBINA Bormpocet Y4eOHbIit banbnas
10 omnpoc. Y 3aJaHusl | KypHal. OILICHKA
Tema Brimonnenue IS 3HAHUU U
10.1-10. 12 MPAKTHIECKUX padoT u ompoca. YMEHUI
2 ’ Texymuit | BCP 3amanne (2-5)
st
MpaKTHIec
KHX paboT
u BCP
Pazpen 11 YCTHBIN U TMCBMEHHBIN Bompocet Y4aeOHsbIi banpnas
Tema ompoc. Y 3aJ]aHusl | JKypHAaIL. OIICHKA
11.1-11.5 Brimonnenue TS 3HAHUM U
12 MPAKTHIECKUX padoT U ompoca. YMEHUH
’ Texymuit | BCP 3amaHue (2-5)
JUISt
MpaKTH4ec
KHX pabot
u BCP
YueOHbI DK3aMeH Dk3aMmeHar; | Y4ueOHBIH banpnas
" TipomescyT HOHHBIC JKypHaJ. oueHKil
npeameT 1,2 oML 3aJaHuS DK3aMeHail 3HaHI/H/IU "
HOHHAs YMEHUHA
BemoMocTh | (2-5).

*Pe3ynbTaThl yCBOCHUS MIPEAMETa:
1 — 3HaHus
2 — ymeHus
3 - HaBBIKH
OneHka pe3ynbTaroB **
1) 3VYH - B 6amnax (2-5)
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OIIEHKA OCBOEHMSA OBYYAIOIIIUMHUCHA ITPOI'PAMMBI B YACTH
JOCTHKEHUA JIMYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX
pe3yJabTaToB Kpurepuu JIP MeTtoanbl H3MepeHust
peanu3auuu nokasareJei JIP
MPOrpaMMblI
BOCIIUTAHUS
JlemoHcTpanus uHTEpeca K Oyaymiei npodeccuu; Omnpoc
[lonmoxutenbHass JAMHAMHUKA B  OpPraHU3alK | AHKETUPOBAHHUSI
coOcTBeHHOW ~ y4yeOHOW  nestenpHOCcTH 10 | KoHKypCHI
pe3yabTaraM  CaMOOIICHKH, camMoOaHalu3a | | mpodmactepcTBa
KOPPEKIUH €€ Pe3yJIbTaTOB,; TBopueckue 3a1aHus 1
[IposiBieHne BhICOKONPO(ECCHOHAIBHOM TPYIOBOH | aHAIHM3 UX BBHIIIOJHCHUS
AKTUBHOCTH, TectupoBanus
YdacTie B HCCICIOBATEIBCKOH M MPOCKTHOH | pa3jIMYHOIO BUIA
pabore; NunuBunyanbHbIe
P 4 Ydyactie B KOHKypcax  NpOQeCcCHOHAIBHOTO | Oecebl

MacTepcTBa,  OJIMMIMazax o  mpodeccuw,
BUKTOPHHAX, B IIPEIMETHBIX HEJEIIAX;
KoHcTpykTuBHOE B3aumojeiicTBue B yueOHOM
KOJUICKTHUBE/OpuUrase;

[IposiBnenue KYJIbTYpbI notpeOIeHus
uHboOpMallMY, yYMEHUI U HaBBIKOB I10JIb30BaHMS
KOMIIBIOTEPHOW TEXHUKOH, HABBIKOB OTOOpa U
KPUTHYECKOT'O aHalu3a HMHQOpPMaLuHM, YMEHHS
OPHUEHTHPOBATHCS B MH(}OPMALIMOHHOM
IIPOCTPAHCTBE.
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