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1. MACHIOPT IMTPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATHKA

1.1. O0JsiacTh NPpUMEHEHUsI NPOTrPAMMbI

IIporpamma  yuyeOHOro  mpeaMera  SIBISIETCS  4YacTbl0  OCHOBHOM
oOpa3oBaTeqpHOM  MporpaMMbl B COOTBeTCTBUM ¢ DenepalibHbIM
rOCy/lapCTBEHHbIM  oOpa3oBaTenbHbIM  cTraHaaptom  (PI'OC)  cpennero
npo(hecCHOHANBFHOTO  00pa30BaAHUS (CIIO) mno cneumnanbHocTH 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 00OIIE00pa30BaTENbHBIX MPOQPHIBHBIX
JUCUUIUINH, (POPMUPYEMBIX U3 00s3aTtenibHol npeametHor obmactu I'OC COO
«MaremaTika 1 MHQOpPMATHKa» U U3y4aeTcs Ha yIriyOJEHHOM ypOBHE.

1.3. Henn, 3ap0aum ¥ IUIAHUPYeMble Pe3yJbTAThl OCBOEHHSI NMPOTrPAMMBI
y4eOHOro nmpeamera:

Conepxanue nporpamMmbl «MaTemMaTHKa) HAIMpPaBICHO Ha JIOCTUKEHHE
CICIYIOIINUX LeJIe:

. obecnieueHrne c(HOPMUPOBAHHOCTU MPEACTABICHUI O COLMAJIbHBIX,
KYJBTYPHBIX U UCTOPHUUECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMaTHKHU;

. obecnieueHrne cPOPMUPOBAHHOCTU JIOTUYECKOTO, ANTOPUTMUIECKOTO
¥ MaTeMaTUYECKOTO MBITIICHUS;

. oOecrieyeHue cPOpMUPOBAHHOCTH YMEHUUN NMPUMEHATHh MOJyYEHHbIE
3HAHWS IPH PEIICHUH Pa3InYHBIX 33/1a4;

. obecrnieueHue chOPMUPOBAHHOCTH MPEICTABICHUNA O MAaTEMaTHUKE KaK

4acTH  OOIIEYEIOBEYECKONW  KYJIbTYpbhl, YHHUBEPCAJIBHOM  SI3bIKE  HAYKH,
ITO3BOJISIFOLIEM OINKMCHIBATH U U3y4aTh PEAJIbHBIE IPOLIECCHI U SABJICHUS;

° ML YCIICIIHOI'O IIPOAOJIKCHUA O6p&30BaHI/I${ II0 CIICOUAJIBHOCTAM,
CBA3AaHHBIM C IIPUKIIAAHBIM HCIIOJIb30BAHUCM MATCMATHUKHU
° onst obecneuenus BO3MOIMCHOCMU  YCNEULHO2O I’lpOaOJl.?fCeHuﬂ

00pa308aHUsL NO CNEYUATLHOCTIAM, CBA3AHHBLIM C OCYUleCMBIeHUEeM HAYYHOU U
UCC1e008amenbCKoll 0esimeabHOCMU 8 00IACIU MAMEMAMUKU U CMENHCHBIX HAYK

B coorBerctBum ¢ mpunAror KoHuenmumen pasBUTHS MaTeMaTUYECKOTO
oOpazoBanus B Poccuiickoit deneparuu, MaTeMaTiyeckoe o0Opa3oBaHue peliaeT,
B YACTHOCTH, CJICIYIOIIUE KITIOUEBBIE 3a1a4YM:

— MPEIOCTABIATh KOKIOMY oOyyaronemycs BO3MOKHOCTbH
JIOCTUKEHUSI YPOBHSI MaTEMAaTHUYECKUX 3HAHUM, HEOOXOAMMOTO IS AaibHenIen
YCIEUTHOM U3HU B 0OIIIECTRE;

— oOecrieunBaTh ~ HEOOXOIMMOE CTPAaHE  YHCIO  BBITYCKHUKOB,
MaTeMaTU4eCKass MOArOTOBKA KOTOPBIX JOCTaTOYHA JUISL  IMPOJOJIKCHUS
o0pa3oBaHUs B Pa3IMYHBIX HAIMPABJICHUSAX M JJISA MPAKTUUCCKOU JIEATEIHHOCTH,
BKJTIOYAsl TPEINOJaBaHNe MaTEMATUKHU, MaTEMAaTUYECKUE UCCIIENOBaHMs, paboTy B
chepe nHPOPMAITMOHHBIX TEXHOJIOTUH H JIp.;



— B OCHOBHOM OOIIIEM U CpeIHeM O0IeM o0pa30BaHWK HEOOXOAMMO
MPEAYCMOTPETh MOATOTOBKY OOYYAIOIIMXCS B COOTBETCTBUU C UX 3alPOCAMH K
YPOBHIO MOJIFOTOBKH B chepe MaTeMaTHYECKOTO 00pa30BaHuUs.

Ilnanupyemble pe3yabTaThbl 0CBOECHHUS Y4eOHOI0 MpeMeTa:

JIuunocmmuoie pezyromamol:

1) cpopMUpPOBAaHHOCTH OCHOB CaMOpa3BUTUSI U CAMOBOCIUTAHUS B
COOTBETCTBUM C OOIIEYETIOBEUECKMMHU IEHHOCTSIMU U HJI€allaMU TPakIaHCKOTO
oOIIeCTBa; TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIBHOH, TBOPYECKON W
OTBETCTBEHHOU JIEATEILHOCTH;

2) HaABBIKA COTPYIHUYECTBA CO CBEPCTHUKAMH, JIETBMH MIIQJIIIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHON, OOIIECTBEHHO IIOJE3HON, y4eOHO-
WCCIIEIOBATEILCKON, TPOSKTHOU U APYTHX BUJIAX JCSITCIBHOCTH;

3) TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJE
caM000pa30BaHuI0, Ha MPOTSHKEHUHM BCEW >KU3HU; CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHUIHOW MNpodecCUOHATBHOU U
OOIIECTBEHHOM JIESITEIbHOCTH;

4) oco3HaHHBINM BBHIOOp OyayIIel nmpodeccuu 1 BO3MOKHOCTEH peaau3anuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MpodecCuOHATHLHOM
JESATEILHOCTH KaK BO3MOKHOCTH YYacTHsI B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyapCTBEHHBIX, OOIIEHAIMOHAIIBHBIX MPOOIIEM;

5) chopMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM
SI3BIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBIICHUNA M TIPOIIECCOB, UACIX M METOIaX
MaTEeMaTHKH;

6) TOHMMaHWE 3HAYMMOCTH MATEMAaTUKH I HAyYHO-TEXHHUYCCKOTO
nporpecca, Cc(HOPMUPOBAHHOCTh OTHOIIEHHWS K MaTeMaTHKe KaK K YacTH
OOIIEYeIOBEYECKON KYJNBbTYpPhl Yepe3 3HAKOMCTBO C HCTOpHUEH pPa3BUTHSA
MAaTEMATUKH, IBOJIIOLIMEN MATEMATHYECKUX UJIEH;

7) pa3BUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKOW  KyJIbTYpbl, KPUTUYHOCTH  MBINIJICHUS Ha  YPOBHE,
HeoOxomuMoM  Juisi  Oyaymiedl  mpodecCUOHANbHOM — JMeATEIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHus U CaMOOOPa30BaHUS;

8) oByIaJleHHEe MAaTeMAaTUYECKUMH 3HAHUSAMH M YMEHHUSIMHU, HEOOXOIUMBIMU
B TIOBCETHEBHOW JKM3HU, JUISI OCBOEHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
TUCIUTIIMH W IUCHUIUIAH MPOQPECCHOHAIBHOTO IUKJIA, JUIS  TOJYYCHHS
oOpazoBaHus B 00JacTAX, HE TPeOYIONIUX YIIyOJICHHONM MaTeMaTH4eCKON
MOJTOTOBKH;

IThanupyemvie nuunocmmuvle pe3yabmamuvl O0C60CHUA NPOZPAMMBL  C
yuemom npozpammul 60CHUMAHUSA

JIP 4. IlposBnstominidi 1 AEMOHCTPUPYIOLIMN YBa)XXEHHUE K JIIOASM TpYy[a,
OCO3HAIONINI EHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiics K OpMHUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPOo(heCCUOHATBPHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
cienay.

Memanpeomemmnwle pe3yromamal:

1) ymMeHHre caMOCTOSTENBHO OMPEILISTh 1NN NI TeIbHOCTH U COCTAaBIATh
TJIaHBl  JICSITEIBHOCTH; CaMOCTOSITEILHO OCYIIECTBISATh, KOHTPOJIHMPOBATH M
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KOPPEKTHUPOBATh JAESITENbHOCTD;, HCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHl s
JOCTHKEHMSI TIOCTaBJICHHBIX II€JIeM W peanu3allid IUJIaHOB JI€ATEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

2) yMmMeHue MNpPOAYKTHBHO OOINAThCS W B3aMMOJIEHCTBOBATH B IIpollecce
COBMECTHOM  JICSITENIbHOCTH, YYWUTHIBaTh TMO3UIMU  JAPYTUX  yYaCTHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiiaTh KOH(DIUKTHL;

3) BlajgeHUE HABBIKAMM IO3HABATEIbHOM, y4eOHO-UCCIIEN0BATEIbLCKOU U
MPOEKTHOM JE€ATEIbHOCTH, HAaBBIKAMHM pa3pelleHus MpoOJeM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSTEIBHOMY MOMCKY METOJOB PEUICHHS MPaKTHUYECKUX
3a]a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTP M CIIOCOOHOCTH K CaMOCTOSITENbHOW HWH(MOPMAIIMOHHO-
MO3HABATEJIbHOM JEATENIbHOCTH, BJaJICHUE HABBIKAMU TOJYYEHHUS HEOOXOIMMO
uHbOpMaIllMM U3 CJOBaped pa3HBIX THIOB, YMEHHE OPHEHTHUPOBATHCS B
pa3IMYHBIX  HMCTOYHMKAX  HUH(OpMAIMK,  KPUTUYECKH  OIICHHBaTh U
UHTEPIIPETUPOBATh HH(DOPMALINIO, TOJTyYaEMYIO U3 PA3INYHBIX HICTOYHHUKOB;

(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5)  ymeHue UCIOJIb30BaTh cpenctBa  MHOOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHonoruil (manee - WMKT) B pelieHUu KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX W OPraHMU3AlMOHHBIX 33Jad C COOJIOJEHHEM TpeOOBaHUIA
HPrOHOMUKHU, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX
Y 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€30MacHOCTH;

6) BianeHue S3BIKOBBIMH CPEACTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHUs, UCTIOIB30BaTh a/ICKBATHBIE SI3bIKOBBIC CPEJICTBA;

7) BiageHWEe HABBIKAMHU II03HABATEIbHONW pE(QICKCUU KaK OCO3HAHHMS
COBEpIIAEMBIX JEUCTBUNW W MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTAaTOB H
OCHOBaHUi1, TPaHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX TIO3HABATENHHBIX 3a/1a4 U
CPEICTB UX AOCTH)KECHUS;

8)  LeNeyCTpeMJIEHHOCTh B  TMOUCKaX W NPUHATAU  pPEUICHHH,
CO00pa3UTENbHOCTh U UHTYULHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
IpeICTaBICHNU; CTOCOOHOCTh BOCIIPUHUMATh KPacoTy U TAPMOHMIO MHpA.

IIpenmeTrHble pe3yabTaThl U3ydyeHUs yueOHOro mpeamera «MaTemaTHka:
anrebpa M Hayalla MaTeMAaTHUYECKOTO aHajau3a, reoMmeTrpusi’, KaK 4YacTH
npeaMeTHon obsactu ""MareMatruka 1 ”HPOpPMAaTHUKa, TOJKHO 00ECTICYHUTh:

1) chopMUPOBAaHHOCTH MPEACTABICHUI O COIUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBJICHHS MATEMAaTHKH;

2) chOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO, aJITOPUTMHUUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS;

3) chopMHpPOBAaHHOCTH YMEHUW TPUMEHSTH TONYYCHHBIE 3HAHHS MPH
pEIICHNH Pa3INYHBIX 33/1a4;

4) chOopMHpPOBAHHOCTh NPEACTABICHUM O MaTeMaTHKEe KaK 4YacTu
OOIIeYeI0BEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM SI3bIKE€ HAYKH, MO3BOJISIOLIEM
OIKCHIBATh U U3y4aTh PeasIbHbIC MPOLIECCHI U SBJICHUS;

IIpenmeTHble pe3yJibTaTaM OCBOEHUS YIIIyOJIEHHOTO Kypca MareMaTuku:

1) chopmMupoBaHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YaCcTH MHUPOBOM
KyJbTypbl U O MECT€ MaTeMaTHKd B COBPEMEHHOH IMBHIM3ALMU, O CIOCOOax
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ONMCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUN PEATIbHOTO MHPA;

2) chopMUPOBAHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATHUIX KaK O
BAKHEMIINX MaTEMaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBAaTh U U3Yy4aTh
pa3Hbl€ MpOLECCHl U SIBJIICHHS; NOHUMAHHE BO3MOYKHOCTH AKCMOMATUYECKOTO
MTOCTPOCHUSI MATEMAaTUYECKUX TEOPUIA;

3) BHajieHre METOAaMH JTOKA3aTelIbCTB U AITOPUTMOB PEILICHUS; YMEHUE UX
MIPUMEHSITh, IPOBOJIUTH 10KA3ATEIIbHBIE PACCYXKICHHUS B XOJI€ PEUICHUS 3a/1aY;

4) BnaneHHE CTaHAAPTHBIMM NPHUEMAaMHU PEIICHHS pPALMOHAIBHBIX U
VPpALMOHAIBHBIX, IOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI
Y HEPAaBEHCTB, UX CHCTEM; MCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B
TOM YHCJIEe JUIsl MOWCKAa MYTH PEIICHHS M WLIIOCTPAlUU PELICHHs] YpaBHEHUU U
HEPaBEHCTB;

5) chopMUPOBAaHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSTHUSAX, UIESIX
METO/IaX MaTEMaTUYECKOIO aHAJIN3a;

6) BiIaJE€HUE OCHOBHBIMU MOHATUSMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETpUUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacro3HaBaThb Ha 4YEPTEXKaAX, MOACISIX M B PEATbHOM MHUPE TIE€OMETPUUYECKHE
¢Gurypsl; IpUMEHEHNE N3YYEHHBIX CBOMCTB T€OMETPUUYECKUX QPUTYp U HOopMyIT IS
peLIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

7) chopMHUPOBAaHHOCTH PEACTABICHUN O IPOLECCAX U SBJIECHUSIX, UMEIOIIUX
BEPOSITHOCTHBIM XapakTep, O CTATHUCTUYECKHX 3aKOHOMEPHOCTSIX B pPEAJbHOM
MUpe, 00 OCHOBHBIX MOHATHSX 3JEMEHTAPHOW TEOPUU BEPOSITHOCTEH; yMEHUI
HaXOJUTh M OLEHUBATH BEPOSITHOCTU HACTYIUICHUS COOBITUM B MPOCTEUIINX
MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIMYMH;

8) BiajieHNe HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX TPOTpaMM
IIpYU pEeUICHUN 3a]1aY;

9) chopMUPOBAaHHOCTH TMPEACTABICHUH O HEOOXOJMMOCTH JIOKA3aTEJIbCTB
npyu OOOCHOBAaHUUM MATEMATHYECKUX YTBEPKIACHUM W POJM aKCHOMATUKH B
IIPOBEICHUH JIEyKTUBHBIX PacCyKICHH;

10) chopMHUpOBAaHHOCTH MOHATUMHOTO arapaTa MO OCHOBHBIM pa3iesiam
Kypca MaTeMaTUKH; 3HAaHUH OCHOBHBIX T€OpeM, GOpMYI U YMEHUS UX MPUMEHSITH;
YMEHHMsI JI0Ka3bIBaTh TEOPEMBbl U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIIECHUs
3a/ay;

11) copMupoBaHHOCTH yMEHUI MOJAEIUPOBATH pEaJbHbIE CHUTYAIHH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIENN, HHTEPIIPETUPOBATH MOJTYUYEHHBIN pe3ybTaT;

12) chopMUpOBAaHHOCTH MpPEACTaBICHU 00 OCHOBHBIX TMOHSTHSIX
MaTEMaTUYECKOro aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHHEM XapaKTEpHU30BaTh
noBeZieHue (YHKIMM, HCHOJIb30BAHHE TOJYYECHHBIX 3HAHUM MJiI1 ONUCAHUA U
aHAJIM3a PealibHbIX 3aBUCUMOCTEM;

13) BrnageHne yMEHHSIMU COCTaBIICHHS BEPOSITHOCTHBIX MOJIENEd 10
YCIIOBUIO 33J]a4M U BBIYHCIICHHS BEPOSITHOCTH HACTYIUICHUS COOBITHIA, B TOM YHUCIIE
C nmnpuMeHeHHeM (OpMysl KOMOMHATOPUKHM W OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEW; UCCIEAOBAHUS CIIy4allHbIX BEJTMYMH IO UX PACIPEIEIICHHUIO.

B pe3yabTrare usyueHusi yueOHoro npeamera «MaremaTuka (BKJIOYasi
ajre0py M Ha4aJla MATEMATHYECKOT0 AHAJIN3a, TeOMETPHUIO)» BBIMMYCKHUK HA
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yIJy0JIeHHOM YPOBHE HAYYHMTCH:

Inemenmol meopuu MHOMCECHE U MAMEMAMUYECKOU IOSUKU:

- CBOGOIHO ONEPUPOBATH' MOHATUAMU: KOHEUHOE MHOKECTBO, HIEMEHT
MHO’KECTBA, MOJAMHOXKECTBO, IEpECeUEeHUE, OObEIUHEHNE U Pa3HOCTh MHOKECTB,
YUCJIOBBIE MHOXKECTBA HA KOODAMHATHOW IMpPSAMOHM, OTPE30K, HHTEpBAJ,
MOJyMHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTONM TOYKOMW, rpadyuueckoe MpeicTaBIeHUE
MHOKECTB Ha KOOPJUHATHOM INIOCKOCTH;

- 3a/laBaTh MHOXXECTBA [EPEUYHUCICHHEM U  XapaKTEPUCTHUYECKUM
CBOMCTBOM;

- OIIEpUPOBAaTh NOHATUSAMU: YTBEP)KICHHUE, OTPUILIAHHE YTBEPXKIACHUS,
VCTUHHBIE W JIOKHBIE YTBEPXKICHUS, NPUYMHA, CIIEICTBHE, YACTHBIA CiIy4yail
OOIIEero yTBEPKIACHUS, KOHTPIPUMED;

- IIPOBEPATH NPUHAJICKHOCTD MIEMEHTA MHOKECTBY;

- HaXOJUTh MEpPECEYeHHEe U OOBEIMHEHHE MHOXKECTB, B TOM YHCIE
IPEJCTaBICHHbIX TIpaUUecKkl Ha YHCIOBOW MpsAMOM M Ha KOOPAUHATHOM
IJIOCKOCTH;

- OPOBOAUTH  JOKa3aTeJbHBIE  PACCYKIEHUS JUJI1  OOOCHOBaHMS
VCTUHHOCTH YTBEPXKIACHUM.

B nosceonesnoii orcuznu u npu uzyvyeHuu opyeux npeomemos:

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

- MPOBOJUTH JOKA3aTENIbHbBIE PACCYXKICHUS B CUTYallUsAX [TOBCEIHEBHON
YKU3HM, [IPU PELICHUH 33]1a4 U3 JPYTUX MIPEAMETOB

Yucna u evipasricenusn:

- CBOOOHO  omepupoBaTh  MOHATHSMHM:  HATypaJlbHOE  YHCIIO,
MHOXKECTBO HATYpaJbHbIX YHCEJ, LEJIOE€ YHCIO, MHOXECTBO LEIbIX YHCED,
OOBIKHOBEHHAas JIpo0b, AECATUYHAs APOOb, CMEIIAHHOE YHCIIO, PALMOHAIBHOE
YUCJI0, MHOYKECTBO PAalMOHAIBHBIX YHCEN, HWPPALHOHAIBHOE YHUCIO, KOPEHb
CTENEHU 1N, JEUCTBUTEIHOE YHCI0, MHOXXECTBO JCHCTBUTEIBHBIX YHCEI,
reoOMeTpuYecKass HHTEpHpeTalus HaTypaldbHBIX, UENbIX, pPalUOHAIbHBIX,
JNEHUCTBUTEIBHBIX YUCET,

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

- NEPEBOJIUTH YUCIIA U3 OJHOM CHUCTEMBI 3allUCU (CUCTEMBI CUMCIICHU)
B IpYTyIO,

- JIOKa3blBaTh M UCIOJIb30BaTh MPU3HAKK JACIUMOCTH CYMMBI U
IIPOU3BEIAECHUS IIPU BBIIIOJIHEHUH BBIUUCIECHUIN U PEILICHNN 3a/1a4;

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

- CpaBHUBATH JCHCTBUTEIbHBIC YHCIIA Pa3HBIMU CIIOCOOAMU;

1 .

3nech U gajnee: 3HaTh ONPEICICHUE MMOHITHS, 3HaTh U YMETh 0OOCHOBBIBATh CBOIMCTBA (IIPU3HAKH, €CITH OHU €CTh)
MOHSATHS, XapaKTePU30BATh CBS3U C JPYTUMHE MOHATUSMHE, PEACTABIISIS OJTHO MOHATHE KaK YacTh I[EIOCTHOTO
KOMILIEKCa, UCIIOJIb30BaTh MMOHATHE U €T0 CBOICTBA NP MPOBEJCHUN PACCYKICHHIA, T0OKa3aTeIbCTB, PEIICHUU
3a1ad4.



— yOOpSIIOUMBATh 4YHCIA, 3alMCaHHble B BHUJE OOBIKHOBEHHOW U
NECATUYHOM NpoOu, YHUCia, 3alUMCaHHBIE C HMCIOJb30BaHUEM apU(PMETHYECKOTO
KBaJIPaTHOTO KOPHSI, KOPHEW CTENeHu 0oJIbIIe 2;

— Haxoauth HOJI 1 HOK pa3ubiMu crioco6amu U UCIIONBb30BaTh UX MPU
peleHny 3a1ay;

— BBITIOJHATh  BBIUMCICHHS W NPeoOpa3oBaHMs  BbIpaKEHUH,
COEpKAIUX JCHCTBUTENIbHBIE 4YHCIA, B TOM YHUCJIE KOPHU HATypaJbHBIX
CTEIICHEH;

— BBINIOJIHATh ~ CTAHJAPTHBIE  TOXACCTBEHHBIE  MPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX,  JIOTApUPMUUYECKUX,  CTENEHHBIX,  HUPPaAIMOHAIBHBIX
BBIPAKEHUMU.

B noeceonesnou scusnu u npu uzyuenuu opyux npeomemos:

- BBITIOTHATh U OOBSICHATH CPaBHEHHE PE3YJIbTATOB BBIYMCICHHUH MpHU
pEelIeHNH TPAKTUYECKUX 3a7ad, B TOM YHCJIE NPUOIMKEHHBIX BBIYUCICHUN,
UCIIOJIb3YsI pa3HbI€ CIIOCOOBI CPABHEHHI;

- 3allMChIBATh, CPAaBHHUBATh, OKPYIJISTh YHCIIOBBIE JAHHBIE PEaTbHBIX
BEJIMYMH C UCTOJb30BAHUEM PA3HBIX CHCTEM U3MEPEHUS;

- COCTaBJISITh U OIIEHUBATh PA3HBIMHU CIIOCOOAMU YHUCIIOBBIE BBHIPAKECHUS
MIPU PEIICHUHU MPAKTUUECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB

Ypasénenua u nepasencmea:

- CB0OOIHO oOMEpUpPOBATH TMOHSATUAMH: YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHHUSI U HEPABEHCTBA, YPABHEHHE, SIBIISIOLIEECS CIEACTBUEM
JIPYroro ypaBHEHHUs, YPaBHEHHUs, PAaBHOCUJIBHBIE HA MHOYECTBE, PABHOCUJIbHbBIC
npeo0pa3oBaHus YpaBHEHUMH;

- pelaTh pa3Hble BUJIbI YPABHEHUM M HEPABEHCTB U X CUCTEM, B TOM
YuCclie HEKOTOphle ypaBHEeHHMs 3-i U 4-i1 cremeHed, APOOHO-paIlMOHATIbHBIE U
uppaluoHaibHBbIE;

- OBJIaJICTh OCHOBHBIMU THUIIAMU TOKa3aTEIbHBIX, JIOTAPU(PMUUECKUX,
UppalMOHAIbHbBIX, CTEIEHHBIX YPAaBHEHUW U HEPABEHCTB W CTaHJIAPTHBIMU
METOJaMHU UX PEIICHUI U MPUMEHSTh UX P PEIICHUH 3a]1ay;

- IIPUMEHATH TEOPEMY be3y K peleHno ypaBHEHNH;

- NPUMEHSTh TeopeMmy Buera s pemieHuss HEKOTOPBIX YpaBHEHUI
CTEIECHHU BBIILIE BTOPOM;

- MOHMMATh CMBICI TEOPEM O PABHOCUJIBHBIX WU HEPABHOCHJIBHBIX
npeo0pa30BaHUAX YPABHEHHUM U YMETh UX JIOKA3bIBATh;

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

— UCIIOJIb30BaTh METOJI MHTEPBAJIOB JJIsI PEIICHUS! HEPABEHCTB, B TOM
yucie JpOOHO-pallMOHANBHBIX M BKJIIOYAIOIIMX B ce0s HMppalMoHAIbHbBIE
BBIPAXEHUSI,;

- pemarh ajre0pandeckre ypaBHEHUs] U HEPABEHCTBA M UX CHUCTEMBI C
napameTpaMu aNreOpandeckuM U rpa@uaecKuM METOTIaMH;

— BJIQJICTh PA3HBIMU METOAAMU JOKa3aTEIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHHS B LEJIbIX YMCIIAX;



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

— CBOOOJTHO HCIIOJB30BaTh TOXKJIECTBEHHbIE MPeoOpa3oBaHus MpH
pelIeHNN YPaBHEHUM U CUCTEM YPaBHEHUMN

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:

- COCTABJISITh W PENIaTh ypPaBHECHHS, HEPABEHCTBA, WX CHUCTEMBI TIPH
pelIeHUN 3a1a4 IPYruX YYeOHbIX IPEIMETOB;

— BBITIOJIHATh OLEHKY MpPaBIONoo0us pe3ybTaToB, MOJYyYaE€MbIX MPHU
pelIeHUN pa3IuYHbIX YpaBHEHUHN, HEPABEHCTB M MX CHUCTEM MPU PEUICHUU 3a7ad
JIPYTUX Y4eOHBIX MPEIMETOB;

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

- COCTaBISITh  ypaBHEHHE, HEPABEHCTBO WM WX  CHCTEMY,
OMKCHIBAIOIINE  PEATBbHYIO CUTYaIINIO WIH MPUKIIATHYIO 3ajauy,
UHTEPHPETUPOBATH MOJYUCHHbBIE PE3YJIbTATHI;

— UCIIOJIb30BaTh TPOrPAMMHBIE CPEACTBA MPHU PEIICHUH OTIEIBHBIX
KJIACCOB YPAaBHEHHI U HEPABEHCTB

Dynkyuu:

- BraneTs MOHATHSAMU: 3aBUCUMOCTh BEIWYWH, QYHKIHS, apTyMEHT U
3HaYeHHe (PyHKIMHU, 00JacCTh OMpPENETICHHUS W MHOKECTBO 3HAUYCHHU (DYHKIIUH,
rpaguk 3aBUCUMOCTH, TpaduK (QYHKIUU, HYIA (QYHKIUH, OPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTaHME Ha YHCIOBOM IMPOMEXKYTKE, YObIBaHHE Ha
YHICJIIOBOM MPOMEXYTKE, HauOOoJblllee W HaUMEHbIIee 3HaueHue (QyHKIUM Ha
YHUCJIIOBOM IMPOMEXYTKE, Mepuoandeckas (pyHKIHUs, IEPHOJ, YeTHAs U HeYeTHas
GyHKINUN; YMETh TPUMEHSTH 3TU TOHSTHS IPU PEIICHUH 3a/1a4;

— BJIAJICTh MOHATHEM CTeneHHask (QYHKIIUS, CTPOUTH €€ TpaduK U yMETh
MIPUMEHSTH CBOMCTBA CTEIIEHHON (YHKIIUU TIPH PEIICHUH 3a]1a4;

— BJIAJCTh MOHATUSIMH TMOKa3aTeabHas (YHKIIHS, YKCIIOHEHTA; CTPOUTH
uxX Tpadukd M yMETh TNPUMEHATh CBOWCTBAa TOKAa3aTEeIbHON (DYHKIMH TIpU
pEIIeHNH 3a/1a4;

— BJIAJICTh OHIATHEM Jiorapumudeckas QyHKIHS; CTPOUTH ee Tpaduk u
YMETh IPUMEHSTH CBOMCTBA JorapupMuyeckoi (HyHKIIUU MPU PEIICHUU 3a/1ay;

— BIAJCTh TOHATHUSMU TPUTOHOMETPUYECKHE (YHKIIUU; CTPOUTH HX
rpauKkd ¥ yMETh TPUMEHATH CBOWCTBA TPUTOHOMETPUYECKUX (QYHKIIUNA TPH
pEIIeHNN 3a]a4;

— BJIAJCTh MOHATHEM OOpaTHas (QYHKIHS; IPUMEHSTh 3TO TIOHATHE MPHU
pEIICHNH 3a/1a4;

- OPUMEHSTh TPU PEIICHUH 3a/lad CBOWCTBA (YHKIIUWA: YETHOCTD,
MEPUOINIHOCTD, OTPAHUYEHHOCTH;

- NPUMEHAThL TPU  PEHICHUH 3a1ad  npeoOpa3oBaHus TpaduKoOB
yHKUMH;

- BJIAJICTh TOHATUSAMUA YHCIIOBas MIOCIIEI0BATEIHHOCTD,
apu(pMeTHIecKas U TeOMETPUIECKast MPOTPECCHUS;
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— NPUMEHSITh TpPU  pElIEHUH 3aJady  CBOMCTBA M  NPU3HAKHU
apu(pMETHIECKON U TEOMETPUIECKON ITPOTPECCUA.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

— ONpeAeNsaTh o rpaduKaM U UCTIOJIb30BaTh JJIs PEIICHUS TPUKIaIHBIX
3alad  CBOMCTBA pEAJTbHBIX TMPOIECCOB W 3aBUCUMOCTEH (HAMOOJbIIHE U
HAaWMCHBIIIME 3HAYCHHs, TPOMEXYTKH BO3paCTaHUS W YObIBaHUSA (PYHKIUH,
MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, aCUMIITOTHI, TOUKH Meperuda, nepuos u T.1.);

- MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON
CUTYalIUH;.

- ompenensaTh  1no  rpadukaM  MPOCTEHIIME  XapaKTEePUCTUKU
MEPUOANYECKUX MPOLIECCOB B OMOJIOTMHU, SKOHOMHUKE, MY3bIKE, PAJAHOCBSI3H U JIp.
(ammIuTyAa, MEpUo U T.11.)

Inemenmovl MamemMamuyuecKkozo aHaiu3a:

— Brnanerr mnoHsiTueM OeckOHEYHO YyObIBarolass reoMeTpuyecKas
MPOTPECCUS U1 YMETh IPUMEHATH €T0 MPU PEIIECHUH 3a/1a4;

— MPUMEHSITH JJIsl PELICHUS 3a]1a4 TEOPUIO TIPEEIIOB;

— BIAJCTh TOHATUSIMU OECKOHEYHO OOJIbllIMe U OECKOHEYHO Mallble
YUCJIOBBIE MOCIEAOBATEILHOCTH U YMETh CPaBHUBATH OECKOHEUHO OOJBIINE U
OECKOHEYHO MaJbl€ MOCIIEI0BATEIbHOCTH;

— BJIQJICTh MOHATUSMU: MPOU3BOAHAS (DYHKIMU B TOUKE, MPOU3BOIHAS
byHKINY;

- BBIUHCIIATh  MPOU3BOJHBIC  DJIEMEHTAPHBIX  (QPYHKIUA H  UX
KOMOMHAIINI;

- UCCJIEeNOBaTh (PYHKITUU HA MOHOTOHHOCTh U SKCTPEMYMBI;

— CTPOUTH TPAaPUKU U MPUMEHATh K PEHICHUIO 3aJlady, B TOM YHCIE C
napameTpoM;

- BIAJCTh TOHSATHEM KacaTenbHas K Tpaduky GYyHKIHHM U YMETh
MPUMEHSITH €0 MPU PELICHUU 3a/1a4;

- BIAJCTh TOHATUSAMH TepBooOpa3Has (YHKIUS, OIpeCICHHBIN
UHTETpa,

- npuMeHsaTh TeopeMy Hprorona—JleiiOHUIIa W ee ciencTBus s
pelieHus 3aaad.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHolx npeomemos.

— pemarh TNPUKIATHBIE 3a7aud W3 OWOJNOTHH, (PU3UKH, XUMUH,
SKOHOMHKHU U JIPYTUX MPEIMETOB, CBA3AHHBIE C HCCIIEIOBAHHEM XapaKTEPUCTHUK
MPOILIECCOB;

- UHTEPIIPETUPOBATH MMOTYUCHHBIC PE3YyJIbTAThI

Cmamucmuka u meopus éepoamuocmeil, 102UKa U KOMOUHAMOPUKA:

- OnepupoBaTh OCHOBHBIMH  OINHCATEIBHBIMU  XapaKTEPUCTUKAMU
YHUCJIOBOTO Ha0Opa, MOHATHEM TeHEepabHasi COBOKYITHOCTh U BHIOOPKOH U3 HEE;

— OTIEpUPOBATh MOHATUSAMH: YACTOTA U BEPOATHOCTH COOBITHS, CyMMa H
MPOU3BEACHUE BEPOSITHOCTEH, BBIYUCIATH BEPOSTHOCTH COOBITUM Ha OCHOBE
MojicYeTa Ynuciia UCXOOB,;
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— BJIAJCTh OCHOBHBIMH TIOHSATHSIMA KOMOWHATOPUKA M YMETh UX
MPUMEHSTH TP PEUICHUH 3a]1a4;

— UMETbH TMPEICTABICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

— UMETh TIPEACTABIICHUE O MHUCKPETHBIX M HEMPEPHIBHBIX CIIYIAWHBIX
BEeITMYMHAX U PACIPEICTCHUIX, O HE3aBUCUMOCTH CITyYaliHBIX BEJIMYWH;

— UMETh TMPEJCTABICHUE O MAaTEMAaTHUYECKOM OXHUIAHUU W TUCIICPCUHU
CIIy4ailHbIX BEJTUYHH;

— UMETh TPEACTABICHUE O COBMECTHBIX PAaCHpENEICHUSNX CIIyYalHBIX
BCIINYWH;

— MOHUMATh CYTh 3aKOHAa OOJIBIIMX YHCET W BBIOOPOYHOTO METOAA
U3MEPEHUS BEPOATHOCTEM;

— UMETh TIPEJICTABIICHHE O HOPMAJIBHOM paCHpeelICHUU U TpUMepax
HOPMAJIHO PACTIPEICIICHHBIX CIIyYaifHbIX BEJIMYMH;

— UMETh MPEICTABICHUE O KOPPEISAIUU CITyYalHbIX BEJIUYUH.

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:

- BEIYHCIIATh WM OIICHWBATh BEPOSITHOCTH COOBITHH B pealbHOMN
KU3HH,

— BBIOMpPATh METOAbl TMOJXOIAIIETO TMPEACTABICHUs U 00pabOTKU
JTAHHBIX

Texcmoevle 3a0auu:

— PemaTte pa3ubie 3aa4u MOBBIIIEHHON TPYIHOCTH;

- aHAIM3UPOBAaTh YCJIOBHE 3a/Jadd, BBIOUPATh ONTHMAIBHBIA METO
pEIIeHMS 3a]a4H, pacCMaTPUBas Pa3TUIHBIC METOIBI;

— CTPOUTh MOJIEb PEIICHUS 3a]a4yd, TMPOBOAUTH JOKa3aTeIbHBIC
paccy>kJIeHus TIPU PEIICHNH 33]1a4H;

— pemarh 3amaum, TpeOyromme nepedbopa BapHAHTOB, MPOBEPKU
yCIIOBHH, BBIOOpa ONTUMAIBHOTO Pe3yibTaTa;

— aHANMM3UPOBaTh W HMHTEPIPETHPOBATH TIOJYyYCHHBIC pPEIICHUS B
KOHTEKCTE YCJIOBHS 3a7]a4M, BEIOUPATh PEIICHHUs, HE IPOTUBOPEUAINE KOHTEKCTY;

— MEePEeBOUTh TPH PEIICHUM 3a7a4u WHGOPMAIUI0 U3 OAHOU (OPMBI
3aMKiCH B APYTYIO, UCIOJB3Ysl MPU HEOOXOJIMMOCTH CXEMbI, TaONHIIbI, Tpadukwy,
JMarpaMMal.

B nosceonesnoul orcuznu u npu uzyyeHuu Opyeux npeomemos:

— pemaTh NpakKTHYECKUE 3a]1a4M ¥ 3aa91 U3 IPYTUX MPEIMETOB

T'eomempus:

— BrnageTs TeOMETpHYECKUMH TIOHATHSAMH TIPH PEIICHUM 3adad U
MIPOBEICHUH MAaTEeMAaTHUYECKUX PACCYKICHUN;

— CaMOCTOATENLHO  (POPMYIHUPOBATh OMPEACICHUS TEOMETPUUYECKUX
buryp, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M IMPHU3HAKaX T'€OMETPHUYCCKUX
¢buryp u 060CHOBBIBATh WJIM OMPOBEPraTh MX, 0000IIATh WM KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX Kilaccax (UTyp, TPOBOJWUTH B HECIOXKHBIX CITydasx
KJaccudukanuo GUryp rno pazinyHbIM OCHOBAHUSIM;
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- UCCIIEIOBaTh YEPTEXKU, BKIIOYas KOMOWMHAIMHU (UTYp, H3BICKATh,
WHTEPHPETUPOBATh W TMpeoOpa3oBbIBaTh HH(OpPMAIMIO, TPEIACTABICHHYIO Ha
yepTexKax;

- pelmarb 3aJadyd TeOMETPUYECKOrOo COAEpKaHUS, B TOM 4YHUCIE B
CUTyalusAX, KOTJIa AJITOPUTM PELICHUs HE CIEIYET SBHO W3 YCJIOBUS, BBIIOJHATH
HEOOXOMMbIE ISl peIeHHs] 3a7aud JOTOHUTEIbHBIE MOCTPOCHUS, UCCIIEI0BATh
BO3MOYKHOCTh IPUMEHEHHMS TEOPEM U (POPMYJT JIJISl PELICHHS 3aa4;

- yYMETh (POPMYIUPOBATH U JOKA3bIBATh T€OMETPHUECKUE YTBEPKACHUS;

- BJIAJICTh TMOHSATUSAMH CTEPEOMETPUU: MPHU3MaA, MapaJUICICIUIIEI,
MMpaMUIa, TETPA3p;

- UMETh MPEACTABICHUS 00 aKCMOMaX CTEPEOMETPHUM U CIEICTBHIX W3
HUX ¥ YMETH IIPUMEHSTH UX IPU PEIICHUH 3a/1a4;

- YMETb CTPOUTHh CEYEHUS MHOTOIPAHHUKOB C HCIIOJIb30BaHUEM
Pa3IMYHBIX METOAO0B, B TOM YHUCJIE U METOJIA CIIEIOB;

- UMETh IPEACTABICHUE O CKPEIIUBAIOIIUXCA NMPSAMBIX B IIPOCTPAHCTBE
U YMETb HaXOAUTh yTOJ U PACCTOSIHUE MEXKIY HUMU;

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

- YMETh NPUMEHSAThH NapajieIbHOE TPOEKTUPOBAHUE ISl H300paKEHUS
buryp;

- YMETb IPUMEHATH NEPIECHIUKYIAPHOCTH NPSIMOM U IUIOCKOCTH IIpU
peleHny 3a1ay;

- BJIAJICTh MOHATUAMHU OPTOTOHAIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE U
UX MIPOECKIHMH, YMETh MPUMEHATh TEOPEMY O TPEX NEPHEHAUKYISAPAX IIPU PELIEHUN
3a/1ay;

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

- BJIAJICTh IIOHATHEM YIOJl MEXIy IpsSAMOW U IUIOCKOCTBIO M yMETh
MIPUMEHSITH €0 MPU PELIEHUU 3a/1a4;

- BJIAJICTh MOHATUAMM JBYIPAHHBIN YTOJI, YTOJ MEXAY IUIOCKOCTSIMH,
IIEPIICHIUKYJIAPHBIC IITIOCKOCTHA U YMETh IIPUMEHSATH UX IIPU PELLICHUU 3a/1a4;

- BJIAJICTh IOHATUAMU [PU3Ma, [AapajulelIeNUNe]] W IPUMEHAIThb
CBOMCTBA NapaJuleIICIIAIENA IPU PELICHUH 3a1a4;

- BJIAJICTh NOHATUEM IPSAMOYTOJBHBIM MapaJlIeIenuIe] U MPUMEHSITh
€ro Mpy PEUIEHUH 3a/1aY;

— BJIAJICTh TOHATUAMHM TNHPAMHUAA, BHABl MOHUPAMUL, OJIEMEHTHI
IIPAaBWJIBHOW MUPAMUIBI U YMETh IPUMEHATD UX IIPU PEILICHUU 3a1a4;

- UMETh  MPEICTaBICHUE O TeopeMme  Oiiepa, NpPaBUIbHBIX
MHOTI'OTPaHHHKAX;

- BJIAJICTh IIOHATHEM IUIOLIAAM ITOBEPXHOCTEH MHOIOTPAaHHUKOB U
YMETb NMPUMEHSATH €T0 NPU PELICHUH 3a/1aY;

— BJIAJETh MOHATUSMU TeJa BpalleHus (UIMHIAP, KOHYC, 1ap u cdepa),
UX CEYEHUS U YMETh IPUMEHATDH UX IIPU PEIICHUU 33/1a4;
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- BJIQJICTh TOHSATUSMHU KacaTelibHble MPsIMble M IUIOCKOCTH U YMETh
MIPUMEHSITh U3 MPU PEIICHUH 3a/1aY;

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

- BJIQJICTh MOHATUSIMUA 00BEM, 00bEMbI MHOTOIPAHHUKOB, TEJI BPAILICHUS
Y TIPUMEHSITh UX MPU PELICHUHU 337aY;

- UMETh TPEJCTABICHUE O pa3BepTKE MWIMHApPA W KOHYycCa, TUIOMIAIU
MOBEPXHOCTH ITUJIMHIPA U KOHYCa, YMETh IPUMEHSITh UX MPU PEIICHUHU 3a/aY;

- UMETh TIPEJCTaBICHHE O ILIOMAaAu chepbl U YMETh NMPUMEHSTH €ro
MIPU PEIICHUY 3a/1a4;

- YMETh peIIaTh 3aJadyd Ha KOMOWHAIMM MHOTOTPAHHUKOB H TEJ
BpAaIlLICHHUS;

- HMETh TMPEJICTABICHUE 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 HCIOJb30BAHUEM CBOMCTB TE€OMETPUUYECKUX (HUTYD
MaTeMaTUYECKUE MOJICNIM JIJIs PElIeHUs 3a7a4 MPAKTUYECKOro XapakTepa U 3aaad
U3 CMEKHBIX JUCHUIUIMH, UCCIEA0BATh MOTYyUYECHHBIE MOJICIIA U UHTEPIPETUPOBATH
pe3yabTar

Bexkmopul u koopounamot 6 npocmpancmae:

- BrnaaeTh NOHATHUSIMU BEKTOPBI K UX KOOPJIUHATHI;

- YMETh BBITIOJIHSTH ONEPAIMU HaJl BEKTOPAMU;

- WCIIOJIB30BaTh CKAISIPHOE MPOU3BEACHUE BEKTOPOB IMpPU PEIICHUU
3aJ1a4;

- MPUMEHSTh YpPaBHEHUE TIUIOCKOCTH, (POPMYJTY PACCTOSTHUS MEXIY
TOYKaMH, YpaBHEHHUE C(hephl IIPH PEIICHUH 3314,

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

Hcmopusa mamemamuxu:

- NMeTs mnpenctaBieHue O BKJIAJE BBIJAIOIIUXCS MAaTEMaTUKOB B
pa3BUTHE HAYKH;

- MMOHUMATh POJIb MaTEMATUKH B pa3BUuTUU Poccun

Memoowvr mamemamuxu:

- Hcnonb30BaTh  OCHOBHBIE METOABI  JI0KA3aTeNIbCTBA, IMPOBOJUTH
JIOKa3aTeJIbCTBO U BHITIOJIHSTH OMPOBEPKECHHUE;

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

- Ha OCHOBE MAaTEMaTUYeCKMX 3aKOHOMEPHOCTEH B  MPUPOJC
XapaKkTEepU30BaTh KPACOTY M COBEPILICHCTBO OKPYKAIOUIErO0 MHUpPA U MPOU3BEICHUIA
HCKYCCTBA;

- MIPUMEHSATh TPOCTEHIIIE MPOrpaMMHBIE CPEACTBA W 3JICKTPOHHO-
KOMMYHHUKAIMOHHBIC CUCTEMBI TIPH PEIICHUU MaTEMaTUUYECKHUX 3a]1ay;

- MOJIb30BAaThCA ~ MPUKIAAHBIMM  MpPOrpaMMaMH U MpOrpaMMaMu
CHMBOJILHBIX BBIYUCIIEHUH I UCCIIEI0OBAHUSI MAaTEMAaTHUECKUX OOBEKTOB

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

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

— HOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEa;

— onepuposamv NOHAMUAMU CUEMHO20 U HeCUeMHO20 MHOMICECMEa,

— NPUMEHAMb Memoo MamemMamuyeckou UHOYKYuu OJisi Npo8eoeHusl
paccysicoeHull U 00Ka3ameibCme U npu peuleHuu 3a0at.

B nosceonesnoul sxcuznu u npu usyueHuu opyeux npeomemos:

— UCNONIL308AMb MEOPEMUKO-MHONCECTNEEHHIU SA3bIK U S3bIK JIOCUKU
O/l ONUCAHUSL DeaNbHbIX NPOYecco8 U AGIEHUl, Npu peuleHuu 3a0ad Opyeux
VUeOHbIX npeomMemos

Yucna u evipasricenusn:

- C80000HO 0ONEPUPOBAMb YUCTIOBLIMU MHOICECMBAMU NPU peuleHUU
3a0ay;

- NOHUMAMb NPUYUHBL U OCHOBHblEe UOeU PACUUPEHUS. YUCTOBLIX
MHOJCEC8;

- 61adems OCHOBHbIMU NOHAMUAMU MeopuU OerUMOCU Npu peuleHuu
CMAaHOapmHuulLx 3a0ay

- umemsb 6a308vle NPeOCmMasieHUus 0 MHONMCECHEe KOMNIIEKCHbIX YUCel,

- c80000HO BbINONHAMD mooicoecmeenHble npeobpazosamus
MPULOHOMEMPULECKUX, TIOAPUPMUYECKUX, CMENEHHBIX BbIPANCEHUI,

- enadems ghopmynou ounoma Horomona,

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

— npumeHsms 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 meopemuKko-4uciossvlie QYHKYUU:
yucio u cymma oenumenetl, pyuxyuio Jiiepa;

- NPUMEHAMb NPU PeueHul 3a0ay yenuvle opoou,

— NPUMEHAMb NPU PeleHUl 3a0ad MHO20UIEHbl C OeUCmBUMeTbHbIMU U
yenvimu Kodppuyuenmamus;

— 61ademsv NOHAMUAMU HPUBOOUMBLUL U HENPUBOOUMDbIL MHO20YIEH U
NPUMEHAMb UX NPU peuleHUU 3a0a4,

— npumeHams npu peutenuu 3a0a4y OCHO8HYI0 meopemy anzebpul;

— NPUMEHAMb NPU peuleHuU 3a0ay npocmenuiue QYHKYuu KOMNIeKCHOU
nepemMeHHOU KaK ceomempuyeckue npeoopazosans

Ypaeuenusa u nepasencmea:

- c60000HO onpedenamb Mun U  BblOUPAMb  MemoO  peuleHusl
NOKA3AMENbHBIX U 102APUPMULECKUX YPABHEHULL U HEPABEHCMS, UPPAYUOHATHBIX
VPaBHeHUll U HepageHcmes, MpU2OHOMEmMpPU4ecKUx YpasHeHuli U Hepagencms, ux
cucmem,

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

— nNpUMeHsAms — npu  peuwieHuu  3ao0ad  Hepaeencmea — Kowu —
bynsxoecrkozo, bepnynnu;

- umems  npeocmasieHue O  HEepaseHCmeax —Medxdcoy — CpPeoOHUMU
cmeneHHbIMU

Dynukyuu:

- 61a0emv NOHAMUEM ACUMAMOmMbL U YMemb €20 NPUMEHAMb Npu
peuienuu 3a0a4;

- NPUMEHAMb Memoobl peuleHuss npocmeuwux oup@epeHyuanIbHbix
VPagHeHUll Nepeoco U Mopo20 NOPSOKO8

Inemenmuvl MamemMamuyecKo2o aHaiu3a:

- Cc80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20
aHanuza Ojisl BbIYUCTEHUSI NPOU3BOOHBIX (DYHKYUU OOHOU NepeMeHHOU;

- C80000HO NPUMEHAMb annapam MmamemamuiyecKkoeo auanu3a Oois
uccne008anusi QyHKYull u NOCMpoenus: 2pagukos, 8 Mom 4ucie UCCie008anusl Ha
8bINYKIIOCMb,

— onepuposams HNOHAMUEM NepP8OOOPAHOU QYHKYUU O peuleHus
3a0au;

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

— onepuposams 8 CMAHOAPMHBIX CUMYAYUSIX NPOU3BOOHBIMU BbLCULUX
NOPsOKO8,

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

- yMemb NPUMEHAMb NPU peuleHuu 3a0ay meopemvl Belepumpacca;

- yMemb 8bINOJIHAMb NPUOTUINCEHHBIE BbIUUCICHUS (MemOoOobl peuleHus
VPAaHeHUl, 8bIYUCTEHUS ONPeOeleHH020 UHMeSpaa);

- YyMemsb NpUMEHAMb NPUNOdNCeHUe NPOUIBOOHOU U ONpPeOesieHHO20
UHmMe2pana K peueHuro 3a0a4 eCmecmeo3HaHus,

- 61a0emv NOHAMUAMU 8MOpAsk NPOU3BOOHAS, BBINYKIOCMb 2paduka
@dyHKYuY U ymems uccie0o8ams OYHKYUIo Ha 8bINYKIOCHb

Cmamucmuka u meopus éepoamuocmeil, 102UKa U KOMOUHAMOPUKA:

- uMemyv npedcmasieHue o0 YeHmpaibHoU npeoeibHOll meopeme;

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

- uMems npeocmasieHue 0 CMamucCmuiyecKux 2unome3ax u nposepke
CMamucmuyeckou 2unomesvl, O CMAMUCmMuKe Kpumepusi U ee YpoGHe
SHAYUMOCTU,

- umMemv npeocmasieHue O C6A3U IMNUPUYECKUX U Meopemudeckux
pacnpedenenuti;

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

— uMemv npeocmasgieHue o0 0epesvix U YMemb NPUMEHAMb Npu
pewienuu 3a0ad;

- enademsv NOHAMUEM CBA3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbl
CBAZHOCU NPU peteHUU 3a0al;

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

— umemv npedcmasieHue 00 3UIEPOBOM U AMUTLMOHOBOM NYMU,
umMemyv npedcmasieHue 0 mpyoHOCmuU 3a0ayu HAX0HCOCHUsI 2AMUTbIMOHO8A NYMU,

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

- yMemb NPUMEHAMb Memo0 MAmMemMamuieckou UHOYKYUuu,

- yMemb npUMeHAmMb NPUHYUn JJupuxie npu peutenuu 3a0ay

T'eomempus:

- Hmems npedcmasnenue 06 akcuomamuieckom memooe;

- 61a0emb NOHAMUEM 2eOMeMmpulecKue mMmecma movex 8 nNPoOCmMpaHcmee
U yMemsb NPUMEHSIMb UX OISl peueHust 3a0ay,

- yMemyb npumeHsms Ol peuwleHuss 3a0ad C8OUCMed NIOCKUX U
08V2DAHHBIX Y208, MPEXSPAHHO20 Yeid, MmeopeMbl KOCUHYCO8 U CUHYCO8 Ol
MpexepaHHo2o yena,

— enademsv NOHAMUEM NEPNeHOUKYNAPHOe cedeHue NPUuMvl U ymemb
NPUMEHAMb €20 NPU peuleHulY 3a0ay,

— umemv  npeocmasneHue 0  O0BOUCMEEHHOCMU  NPAGUILHLIX
MHO202PAHHUKO8,

— enadems NOHAMUAMU YEHMPATbHOE U NAPANIeNIbHOE NPOEKMUPOBAHUE
U NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUL MHO202PAHHUKOB8 MemOOOM NPOEKYULL

— UMemb npedcmasieHue 0 paseepmie MHO20SPAHHUKA U Kpamyauuiem
nYymu Ha NOBEPXHOCMU MHO20CPAHHUKA,

— uMemyb npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsIX,

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

- NPUMEHAMb NPU peteHuU 3a0a4 GopmyLy pacCmosiHus Om mouKu 00
NII0CKOCIU;

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

— NPUMEHAMb Npu  peuweHuu 3aday U 00Ka3ameibCcmee meopem
BEKMOPHBIIL MEMOO U MEeMOO KOOPOUHAN,

— umemsv npeocmasienue 06 aKkCuomax odvema, npumeHsms Gopmyivl
00beM08 NPAMOY20IbHO20 NApAlleenuneod, NPumMsvl U NUPAMUObl, memparopa
npu peulenuuy 3a0ay,

— NPUMEHAMb MeopeMbl 00 OMHOWEHUSX 00bEeMO8 NPU peueHuY 3a0a4,
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— npUMeHsAmMsb UHme2pan Ojisl BbIYUCTIEHUST 00bEeMO8 U NOBEPXHOCMeEl meil
8pauyeHust, 8bIYUCIeHUsS. NI0UA0U Chepuyecko20 nosca u 00vema waposo2o Closi,

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

- umems npeocmasienue 0 niowaou OPMo2oHAILHOU NPOEKYUU,

— uMemsb NpeoCmasieHue 0 MpexepaHHOM U MHO2OCPAHHOM Yeie U
NPUMEHSAMb C8OUCMEA NIIOCKUX Y208 MHO20CDAHHO20 Yeld NPU peueHuu 3a0ay,

— uUMemv npeocmasienuss 0 npeoopazo8arHuu NOOooOUs, oMomemuu u
yMemb NPUMEHAMb UX NPU PeueHUU 3a0a4,

- yMemb peuams 3a0a4u Ha NJI0CKOCMU Memooamu cmepeomempuu;

— VyMemb NPUMEHIMb GOPMYIbL 00beM08 NPU peuteHuu 3a0ay

Bexmopuot u koopounamot 6 npocmpancmee:

- Haxooums o00veM napaiieienuneda U mempal’aopd, 3a0AHHBIX
KOOPOUHAMAMU CBOUX BEPULUH,

- 3a0a8amv NPAMYI0 8 NPOCMPAHCMEE;

— HAX00UMb  paccmosiHue om mouKu 00 MNIOCKOCMU 6 Cucmeme
KOOpouHam,

— HAX00UMb ~ PACCMOSIHUE  MeHCOY  CKPEUWUBAIOWUMUC — NPIMbIMU,
3A0aHHBIMU 8 CUCHIeMe KOOPOUHAM

Memoovl mamemamuxu:

— npUMeHsmb — mMamemamuyeckue — 3HAHUs K = UCCAe008AHUIO
OKpydcaowe2o  mupa  (Moderuposarue  Gusuueckux npoyeccos,  3a0auu
9KOHOMUKU)

1.4. Kosin4yecTBO 4acOB HA 0CBOEHME MMPOTrPaMMBbI IpeMeTa:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs: 441 gac, B TOM 4ucIe:
00s3aTeIbHON ayAUTOPHOM y4eOHOM Harpy3ku oOydaromierocs 294 vaca;
KOHCYJIBTAIIMIM M CAaMOCTOSITEILHOM paboThl oOyuarotierocs: 147 dacos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEIMETA
2.1. O0bem yueOHOIro nmpeaMera U BUAbI y4eOHO padoThl

Bun yueO6Hoii padoThl Oovem uacoe
MakcumaJjibHasi ydueOHasi Harpy3ka (Bcero) 441
Oobs3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 294
B TOM YHCJIE:
ITPAKTUYECKUE 3aHATUSA 94
CamocrosiTesibHas padboTa o0y4awierocsi (Bcero) 147

Buapl BHeayTMTOPHON CaMOCTOSATEIIBHOM PaOOTHI:

1. IlogroroBka coobuieHuil, pedepaToB, JOKIAN0B;

2. IloarotroBka npe3eHTAlINM;

3. UzroTtoBieHne mabiIoHOB TrpaduKoB (QYHKUUNA, MOAENEH
MHOT'OTPAaHHHKA, TEJ BPAlICHUS,

4. Pemenue 3ana4, NpUMEpPOB, YPABHEHUM, HEPABEHCTB;

5. BeinosiHeHHEe npeoOpa30BaHUM BbIPAKEHUIA;

6. CocraBnenue  TaOJULBI-COPABOYHMKA C  rpaduyecKon
WHTEPIIPETALNEN OINPENEIECHUN U TEOPEM

Ilpomesccymounaa ammecmayus é popme xzamena (3 cemecmp)
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2.2. TemaTuyeckuii IJIAH U cO/lep:KaHNE Y4eOHOro nmpeamera MareMaTHKa

HaumenoBanue
pa3aesoB M TeM

Couepmanne yqeﬁﬂoro MarepuaJia, IPAKTUYECKUE paﬁOTbI, CaMOCTOATECJIbHAA paﬁora Oﬁy‘{aIOIHI/IXCH

O0beM yacoB

Yposensn
OCBOEHUS

1

2

3

4

1 kype, 1 cemecmp

BBenenue

Coaep:xkanue yueOHOro MaTepuaja

1

BBenenue.

[Ipenmer, menu u 3a7adu mMpenMeTa. 3HAYCHHE MATEMATHKH B NMPO(ECCHOHATHHON NEeSTEIHPHOCTH W IIPH OCBOCHHHU
mpodecCHOHATBHOI 00pa3oBaTeIHHON NMporpaMMbEl. MaTemaTnka B HayKe, TEXHHUKE, YKOHOMHKE, WH()OPMaIMOHHBIX
TEXHOJIOTUSIX U MPaKTUUYECKOU AESITENbHOCTH. Mamemamuka KaxK 4acms MUpogol Kyabmypul, MECMo MamemMamurky 8
coepementoll yugunuzayuu Llemn u 3amadqn U3ydeHns B YUPESKACHUSIX HAYAIBHOTO M CPETHETO MPO(ECCHOHATHHOTO
o0Opa3oBaHus. 3HaUCHIE MaTEMAaTUIECKON HAYKHU IUIS PEIICHHUS 3a/1a4, BO3HUKAIOIINX B TCOPUH U MPAKTHUKE; IUPOTY U
OFpaHI/ILICHHOCTb HpI/IMeHeHI/Iﬂ MATEMATHUYCCKUX METOAOB K aHanmy U HUCCICOOBAHUIO HpOLIeCCOB nu ﬂBJ’IGHI/Iﬁ B
npuposae u oOIIecTBe; 3HaUCHHE MPAKTUKH M BOMPOCOB, BO3HUKAIONIIMX B CaMOW MaTeMaTHKe, A GOPMHUPOBAHUS U
paSBl/lTI/Iﬂ MaTeMaTI/ILIGCKOﬁ HayKI/I

CaMocTosiTe/IbHAsI padoTa 00yYaloIMXCsi: TIOATOTOBKA COOOLIeHHs Ha TeMy: «MaremaTtiuka 1 Mos mpodeccusi»

Paznen 1.
PasBurue noHATHS O
qucJe.

Tema 1.1.
eablie u
PalHOHAIBLHBIE
qpcaa

Copep:xanue yyeOHOr0 MaTepHaJia

2

YucnoBble 4 0yKBeHHbIE BHIPAKEHUS

Ienbie uncna, genumocts neibix yncea. CPABHEHM L. Pemienne 3a1au ¢ 1eI0YUCACHHBIMU HEM3BECTHBIMH.

Wnen pacumpeHust 9ACIOBBIX MHOKECTB KaK CII0C00a IIOCTPOCHUS HOBOTO MaTeMaTHUYECKOTO almapaTa Jiisl pelIeHus
MIPAKTUIECKHX 3aJ1a4 U BHYTPEHHUX 33/1a4 MATCMaTHKH.

IeJble U paquoOHATbHBIE YHCIA.

BeinonHenne apuMeTHUSCKUX JISHCTBUH HaJ I[ENbIMA W PAlUOHAIBHBIMU YHCIAMH, HCIOJB3YS YCTHBIE U
mUCbMeHHbIe mpueMbl. [lpusHaku penumoctu. Jlenenne ¢ ocratkom. IlpaBuiibHbIE W HEMPaBUIIbHBIE JPOOH.
[IpuBenenne npodeit k 00memMy 3HaMeHarenr0. Jecsaruanbpie npodu. [Iponentsr. Obpamienrne 0OBIKHOBEHHOM ApOOH B
OECKOHEUHYIO JIECATUYHYIO MIEPHOTUUECKYIO TPOOb.

JeilicTBUTEIbHbIC YUCJIA U ACHCTBUA C HUMH
UucnoBas mpsmas. JlelicTBuTenbHBIE ducia. BrimomHeHne apudMeTHuecKux MACHCTBUHM HaJ AEHCTBUTEIHHBIMH
yricaaMy. PannonaneHbIe 1 nppannoHanbHele yncia. [IpouenTsl. [Iponopmmun. CpegHre BETHYHHBL

IMpuban:KeHHbIe BLIYHCIEHUS.

IIpubnusicennoe 3navenue eaUyUnbl U NOSPEUHOCHU NPUOTUNCEHULL.

Haxoxaenne mpuOIMKEHHOTO 3HAYEHUS BEJIUYMH W TIOTPENTHOCTH BBIYUCICHUN: aOCOIOTHOW W OTHOCHTEIHLHOM
MOTPEMHOCTH. JIefcTBHsI HaJl MPUOJIMKEHHBIMY 3HAYSHMSIMH YnCell. BBIOTHEHE CpaBHEHU I YHCIIOBBIX BBIPAKEHUI

Tema 1.2
KoMmmiiekcHbIe UncIa

Coaep:xanue yuedOHOro MaTepuaja

6

KommniekcHble ynca.
[TonaTHe KOMIUIEKCHOTO uYucia. AnreOpamdeckas ¢(opMa 3aluCH  KOMIUIEKCHOI'O 4HCia | eoMeTpudeckas
HHTEpIpeTaIMs KOMIJIEKCHBIX uncen. JlelcTBUTeNbHAasl U MHUMAsi 4acTh, MOJYJIb M apI'YMEHT KOMILJIEKCHOTO YHUCIIA.
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PaBHbIe, NPOTHBONOJIOKHBIE KOMILUIEKCHbIE 4ucia.KoMIuiekcHO conpspkeHHble unciia. [loctpoenue u3o0pakeHHs
KOMIUIEKCHOTO YHCIIA.

JelicTBUSI HA/l KOMIIJIEKCHBIMH YHCJIAMM.

Apudmernyeckre IeicTBHS HaJl KOMITIEKCHBIME YHCIIaMH B ajredpandeckoit Gpopme..

CroxeHue, BbIYMTaHHE, YMHOXEHHE, JIEJICHHE IBYX KOMIUIEKCHBIX YHCEN, 3a/JlaHHBIX B airedpandeckoil Qopme.
AJNTOpUTM BBIYUCIEHHS CYMMBL, TIPOU3BEIEHHS JBYX KOMIUIEKCHBIX YUCEIL.

Tpuronomerpuueckasi popma 3anucu KOMILJIEKCHOT0 YHCJIA

Komnnexcnole uucna, sadannvie ¢ mpuecoHomempuueckoli gpopme. Apugpmemuueckue oelicmsus HAO KOMNIEKCHbIMU
9pcIaMA B pasHBIX (popmax 3ammcu. CIOXXeHHe, BRIUNTAHHWE, YMHOKCHUE JIBYX KOMIIJICKCHBIX YHCEIN, 3a/JlaHHBIX B
TPUTOHOMETPHUYECKOH (hopMme. BEIMONHEHWE MPAaKTUIECKUX PAacdeToB . YMHOKCHHE, ACICHHE IBYX KOMIUICKCHBIX
qucel, 3adaHHbIX B TpuroHomerpmdeckoil popme. BOSBEJIEHUE B HATYPAJIbHYIO CTEIIEHb (POPMVIIA
MVYABPA). OCHOBHA I TEOPEMA AJIT'EBPBI

Koncyabrauuu u camocrositeJibHAsi padoTa 00y4yaromuxcs:

Pemenue 3aa4. BbIIIOJIHCHUC apI/I(bMeTI/I‘IeCKI/IX ﬂeﬁCTBHf/lI HaJ yucjlaMu, HAXOXIACHHUC HpI/I6J'II/I)KeHHI)IX 3HAYECHUH BEJIMYUH
U TIOTPELIHOCTH BBIUUCIICHUH (aOCOMIOTHAS U OTHOCUTEIbHASA); CPAaBHEHHE YHCIIOBBIX BhIpakeHUH. [leficTBUTENbHBIC YuCia
W JEUCTBUSA C HUMHU.

IToaroroBka mokiana Ha TeMy (IO BBIOOPY):

«Cuctemsl cuncnenus B Jpesueit Pycu Espormiey.

«HenpeprIBHBIE TpOOM».

Paznea 2
Auredpa

Tema 2.1
Kophu, crenenu

Coaep:xanue yueOHOro MaTepuaJja

9

MHoro4/1eHbl OT OIHOI epeMeHHOM.
JenmaMocTh MHOTOWICHOB. [lejleHHe MHOTOYJICHOB € OCTATKOM. PallOoHanbHBIE KOPHM MHOTOYJICHOB C LEJBIMH
koapdrnmenramu. Cxema ['opHepa.

10

Teopema be3y.
Unciio kopHeH MHOrOwIeHa. MHOTOWIEHB OT JBYX IepeMeHHbIX. DOpMysbl COKpAIEHHOTO YMHOXCHHUS JUISt
CTapuIMX creneHeid. MHOTOWIEHBI OT HECKOJIBKUX IMEPEMEHHBIX, CHMMETPUYECKHE MHOTOUWICHBL.

11

IIpakTnyeckoe 3ansTne. [IpeodpazoBanue anredpanyecKux BbIpaskeHMil.
ToxaecTBEeHHBIE MPEeoOpPa30BaHUsI MHOTOWICHOB U JPOOHO-PAIlHOHAIBHBIX BhIpaeHUd. DopMyia COKpaICHHOTO
yMmHOeHus. [Ipeobpa3oBanus anrebpanuecKux BBIPAKEHHUH.

12

IIpakTuueckoe 3anaTue. IIpeodpazoBaHue paMoHAIbHBIX BhIPasKEeHHUIA.
ToxnecTBeHHBIE TPeoOpa3oBaHUSI MHOTOWIEHOB M JPOOHO-PAlMOHAIBHBIX BBIPAKEHHH. IIpeobpazoBanus
paIMOHATIBHBIX, anreOpandecKux BhIpakeHUH. Brimonnenne npeodpa3oBaHuil BEIpaKEHUH, TPUMEHSISI (YOPMYIIBL.

13

IMpakTnyeckoe 3aHsiTue. Kopum u crenenu

Kopuu n crenenn. Kopens cremenu n > | u ero cBoiicTBa. ApupMeTHIECKHH KBapaTHBII KOPEHb U €r0 CBOMCTBA.
HeiictBus ¢ pagukanamu. CTeneHb ¢ HaTypajibHbIM Noka3ateneM. CBolicTBa creneHei. HaxoxneHue 3HaueHust KOpHS
H CTEICHU

14

Kopuu HatypanbHoii crenenn u3 yucia. CpoiicTBa KopHeii.
KopHu HarypanpHOW cTeneHM W3 4ucia M HUX CBOHCTBA ApH(OMETHYECKHH KBaApaTHBI KOPEHb 1-OH CTENCHH.
CBoiicTBa KOpHEH HATYpadbHOH CTENEHU.

15

IpakTnyeckoe 3anaTHe. KOpHM HATYPAJILHON CTeNeHH
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H3Bnedenue yuce N3-110J KOPHS.

16 | IpakTuyeckoe 3anaTue. [IpeodGpazoBaHue HPPALNOHATBHBIX BHIPAKEHMIA. 2 3
[TpeoOpa3oBaHus HPpAMOHAIBHBIX, BhIpakeHHH. BrlnoHeHne peoOpa3oBaHuii BRIpAKEHHUH, TPUMEHsIs1 pOopMYJIbL.

17 | CTenenu ¢ panMoHAJbLHBIM MOKa3aTeJleM. 2 2
CTeneHs C pallMOHAJIFHBIM [TOKa3aTeJIeM U €€ CBOWCTBRA.

18 | CteneHu ¢ panMoHAJTbHBIMH MOKA3ATEIAMH. 2 2
Bo3BeneHnue unces B CTENEHD.

19 | MpakTuyeckoe 3ansiTue. [IpeoGpazoBaHue cTeneHHbIX BbIPAKEHMIA. 2 3
[Ipeobpa3oBaHue CTENICHHBIX BRIpaXXCHUH. BrImoaHeHNe npeoObpa3oBaHnil BRIPAKCHHAN, TPIMEHSST ()OPMYIIBL.

20 | CreneHnu ¢ AeficTBUTEJIbHBIMHY MOKA3aTEJIAMHU. 2 2
IlonsiTe O cremeHW ¢ ACHCTBUTENBbHBIM TOKa3aTeneM. CTENeHb C HMppalMOHAIbHBIM IOKazaTeneM. CBoiicTBa
CTEICHH C ICHCTBUTEIBHBIM ITOKA3aTEIIEM.

21 | IlToka3aTejbHBbIe BHIPAKEHUS 2 2
BrinosiHeHue 3a1aHui 110 MpeoOpa30BaHHIO BBIPAXKEHUH, IPUMEHSs ()OPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEH

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

23 | [IpakTHyeckoe 3aHATHE. Pa3BUTHE MOHATHS 0 YHCITE. 2 3
BrimonHeHne npeoOpa3oBaHuil BEIpaKCHUH, IPUMEHSISI OPMYIIBL.

KoncyabTanmm W caMocrosiTelbHasi pafora o0y4YaloIIMXCsA: BBIIOJIHEHWE TNpeoOpa3oBaHUil BBIPAKEHHH, C 15 3

npuMeHeHneM (GopMyI mpeoOpa3oBaHus anredpanyeckrx, palMoOHaIbHBIX, HPPAIIMOHAIBHBIX, CTECHHBIX, TTOKa3aTeIbHBIX

BBIPAKEHUIA.

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

Jlorapupm umcima. O3HakomiieHHE C mMOHsITHEM Jorapupm uucia. OCHOBHOE JOrapUPMHYCCKOE TOMKIAECTBO.
Jlorapugmsl 1 X CBOWCTBA.

25 | CsoiicTBa J0rapu¢MoB. 2 2
O3HaKOMJICHHE C TIpaBWJIaMHU JeUCTBH ¢ sorapudmamu. Jlorapndm nponsBeseHns, YaCTHOTO, CTEIICHH; MEpexo] K
HOBOMY OcHOBaHMIO. [IpaBmiia mepexosa K HOBOMY OCHOBAHMIO. JleCSITHUHbBIE M HATYPaIbHBIC JIOTapH (MBI

26 | IlpakTuyeckoe 3ansitue. JeciTHYHBbIE H HATYPAJbHBIE JOTapH(MBI. 2 3
JlecATHYHBIA ¥ HATYPaJBHBIHN JTOTapu(pMBI, YUCIIO €.
Pemenue 3agau.

27 | Ilpeodpa3oBanue Jorapu(pMuIeCKUX BhIPAKEHUI. 2 2
[Ipeobpa3oBanust TPOCTEHIINX BBIPAKEHUH, BKIIOYAIOIINX apu(MeTHUeCKne Omepanny, a TakXKe OMeparuio
BO3BEICHNUS B CTEIICHD U OMEPAIHIO JOTapHU(PMHUPOBAHUS.
Jlorapudmuponanue. I[Torennmpoanue. Ilepexox kK HOBOMY OCHOBaHHIO.

28 | Jlorapupmuyeckas pyHKIUuUS. 2 2
Jlorapudmudeckast pyHKIHs, ee CBOWCTBA U TpaduK.
Onpenenenne JorapuGMUIecKoil QyHKITHH.

29 | Jlorapudpmuyeckue ypaBHeHus. 2 2
Pewenue npocreimyx ypaBHEHUH .

30 | [IpakTuyeckoe 3ansTue. [IpeodpazoBanue JorapupMuuecKuX BbIpaKeHHI. 2 3

KopHu, crenenu u jorapumsl.
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| Boironsenue npeoGpa3oBanuii BrIpakeHuii, npuMenss GopMyisL. Pemrenue 3aad.

KoncyabTammm u caMocTrosiTeIbHasi padoTa oO0y4yaromMXcsi: BBINOJIHEHHE NpPeoOpa3oBaHUN BBIPAXKEHUH C 7 3
npuMeHeHueM GopMyi mpeoOpa3oBaHKe OKa3aTelbHbIX U JOTapu(pMHIECKUX BBIPAKESHHUH.
Tema 2.3 Coaep:xanue yueOHOro MaTepuaJja:
OcHOBBI 31 | CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YHcJIa. 2 2
TPHUTOHOMETPHH CuHyc, KOCHHYC, TaHTCHC, KOTaHT€HC Npon3BoibHOro yria Onpenenenusa. OcHOBHbIE (HOPMYIBI TPUTOHOMETPHHU.
Haxoxnenne 3HaueHWH TPUTOHOMETPUYECKHX BBIPAKCHMH, MCHOIB3YS MPU HEOOXOIMMOCTH HHCTPYMCHTAJIBHBIC
CpezcTBa.
32 | PaguaHHas Mepa yrJa. 2 2
BpamarensHoe nBuxenue. Paquannas Mepa yria. EnuHudHas 4uciioBasi OKpYKHOCTb.
33 | TpuroHoMeTpuiecKHe TOXKIECTBA. 2 2
OCHOBHBIE TPHTOHOMETPHUYECKHE TOXJecTBa. IIpeoOpa3oBaHMs NPOCTEHIINX TPUTOHOMETPHUECKUX TOXKICCTB.
HaxoxneHne 3HaueHHH TPUTOHOMETPUYECKHX BBIPAKCHHH, UCIIONB3Ys NMPHU HEOOXOJMMOCTH HHCTPYMEHTAJIbHbBIE
cpeactBa. [IpiMeHeHHe OCHOBHBIX ()OPMYJI K TPeoOpa30BaHUIO BBIPAKCHUH
34 | CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH /IBYX YIJIOB. 2 2
dopmMyia HaXOXKAEHHUs CHHYCa, KOCHHYCA U TAHT'€HCA CYMMBI M Pa3HOCTH ABYX YIJIOB.
[TpumeHeHre OCHOBHBIX (hOPMYII K IPeoOpa3oBaHUIO BEIPAKEHUH
35 | CuHyC M KOCHHYC ABOWHOIO yrJia. 2 2
CuHyc ¥ KOCHHYC JBOMHOrO yria. ®opMyisl HoI0OBUHHOTO yria. [[puMeHeHre 3HaueHus CUHyca U KOCHHYyCa
JBoitHoro yria. [lpeobpa3oBaHusi TPUTOHOMETPHUUECKHUX BBIPKEHUI
36 | IlpeoOpa3oBanusi CyMMbI TPUTOHOMETPHYECKHX (PYHKIHUIA. 2 2
ITpeoOpa3oBaHus CyMMBI TPUTOHOMETPHUYECKHUX (DYHKIIMH B IIPOU3BEJICHNE U IIPOU3BEICHHS B CyMMy. [IpumeneHne
¢dopmyn Juisi mpeoOpa30BaHMi CyMMbI TPUTOHOMETPUUYECKHUX (DYHKIIMH B IPOU3BE/ICHNE W TIPOU3BEICHHS B CYMMY.
37 | ®opmyJibl HpUBEIEHUS 2 2
[TpumeneHne OCHOBHBIX (POPMyJI K TPeoOpa3oBaHUIO BEIPAKECHUH
38 | IlpeoOpa3oBaHusl TPUTOHOMETPUYECKHX BHIPAKEHUI. 2 2
BripaskeHne TpUroHOMeTpHUUeCKUX (DYHKIMH Yepe3 TaHTeHC MOJIOBHHHOTO aprymenTa. [Ipeobpa3zoBanus
MIPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKECHHUH.
39 | Tpuronomerpuieckue pyHKIINHA. 2 2
Ompenenenus, CBOHCTBA, rpaduK, MIEPUOJUIHOCTH, OCHOBHOW TTEPHO/I.
Tpuronomerprudeckre QyHKIIUHN, UX CBOWCTBA U TpaUKH, HEPHOTUIYHOCTh, OCHOBHOHM MEPHO.
40 | ApkcuHYC, ApKKOCHHYC, ADKTAHTEHC H APKKOTAHT€HC YHCJIA. 2 2
Teopema o kopHe. Onpeaenenns. ApKCHHYC, apKKOCHHYC YHCiIa. ApKTaHTeHC yHciia. BRIoTHeHNe TPaKTHIECKUX
pacueroB. OBPATHBIE TPUT OHOMETPUYECKUE ®YHKIMH, UX CBOMCTBA U TPADGUKU
41 | Ilpocreiinine TPUroHOMETPUYECKUE YPABHEHHS. 2 2
IIpocreiimne TpuroHoMeTpuueckrue ypaBHeHus:. @opmyIsl pelieHus] NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMH.
Hroro 3a I cemectp, yacos 123
O06s13aTeIbHOM ayIUTOPHOM HATPY3KH 82
B TOM UHUCJIE TPAKTUUECKUX 3aHATUH 18
KOHCYJIbTAllMH M CaMOCTOSITEIbHON paboThl 00ydatomerocs 41
1 kypc, 2 cemecmp
Tema 2.3 1 Tpuronomerpuyeckne ypaBHeHHs. 2 2
OcHOBBI Cnoco0bl penreHust TPUrOHOMETPHYECKUX YPaBHEHHH.
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TPHUTOHOMETPHH 2 IIpakTnyeckoe 3anaTHe. Pelienne TPUroHOMeTPHYECKUX YPaBHEHMIA. 2 3
Cnoco0bl penieHust TPUrOHOMETPHYECKHUX YPaBHEHHH.
3 Pemenue cucrem ypaBHeHHUi 2 2
Cnoco0bl peneHus CHCTEM TPUTOHOMETPHUYECKUX YPaBHEHHH.
4 IIpakTHyeckoe 3aHATHE. PelieHHe TPUTOHOMETPHYECKHX HEPABEHCTB 2 3
Pemenre TpUroHOMETpHUYECKUX HepaBeHCTB. CrIoco0Bl HX PENICHUS
5 [pakTuyeckoe 3anaTHe. Pelienne ypaBHeHHii 1 HepaBeHCTB 2 3
VYpaBHEHUS, pemIacMble TI0 TPUTOHOMETPUIECKIM (GopMyIiaM. Hcnonb3o6anue 20moablx KOMNbIOMEPHIX NPOSPAMM,
8 MOM Hucie 018 NOUCKA NYMU PeuleHusl U WIoCmpayuu peuwenus ypasHeHull U HepageHcme;
KoHcyabTanuu u caMocTosiTeIbHAsA padoTa 00y4aromMXCsi: PEIICHHE IPUMEPOB, YPAaBHEHUH U HEPABEHCTB 10 33JaHHUIO 16 3
npenonasarens. Bemmonxnenne pedeparta Ha TeMy: «VIcTOpHUECKHE CBEEHHUS] OCHOB TPUTOHOMETPHH».
Tema 2.4. Coaep:xanue yue0HOro MaTepuaja
DyHKIMH, HX 6 IIpakTnyeckoe 3anaTHe. PyHKIMU. 2 3
cBoiicTBa u rpadguku. OOnacTp ompeneNneHuss U MHOXECTBO 3HaueHHi; rpaduk (yHKIUH, MOCTpOeHHE rpadukoB (QyHKUMI, 3aJaHHBIX
pasnuuHbIMH criocobamu. Beruucienue 3HayeHne (QYHKLUUH 10 3aJaHHOMY 3HA4E€HHIO apryMEHTa IPH Pa3IMn4HBIX
crocobax 3afmanns GyHKIUU
7 CaoiicTBa pyHKIHH. 2 2
CpolicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OIPAHWYEHHOCTh, NEPHOANYHOCTH. I[IpoMexyTKH
BO3pacTaHus M yOBIBaHMS, HAHOOJbIIEe ¥ HAWMEHBIIES 3HAYEHHS, TOUYKH IKCTPEMyMa(JIOKaTbHOTO MAaKCUMyMa H
MUHIMYyMa). BrImykimocts QyHKIHi.
8 I'padguueckas HHTEepHIpeTaNHs. 2 2
I'paduueckast maTepnperanus. [Ipumeps! (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX MpoLeccax M SIBICHUSX.
OrmnpeienieHne OCHOBHBIX CBOMCTB YHCIIOBBIX (DYHKLMIL, MILUTIOCTpUpOBaHKe UX Ha rpadukax. [locrpoenue rpadukos
M3YYCHHBIX (DYHKIMH, WIJIFOCTPUPOBAaHUE MO TpadUKy CBOIMCTBA AIEMEHTAPHBIX (PYHKIHMH.
9 IHocTpoenue rpadpukoB QPyHKIMI. 2 2
[MocTpoeHue rpadMKoB H3y4eHHBIX (PYHKINI, HIUTIOCTPUPOBAHKE 110 rpa)Ky CBOMCTBA dJIEMEHTAPHBIX (YHKIIHUA.
10 | CnoxkHasi pyHKus (KOMIO3HIHsI). 2 2
Apudmernueckue omnepauuu Haj ¢GyHkuusMu. Croxenue, BbluuTaHue (yHkuumit. OnpejeneHue KOMIIO3HLIUH
GbyHKIMN
11 | Mpakruyeckoe 3anaTue. [locTrpoeHne KOMNO3NIUM PYHKIHUA. 2 3
BehITOTHEHHE TOCTPOCHHS KOMIIO3UIUHA () yHKITHHA.
KoncyabTanuu u camocTosiTe1bHasi padoTa 00y4yaromuxcs: 6 3
BBIYMCIICHHE 3HA4eHMH (YHKIMM 1O 33aJaHHOMY 3HAUYEHHIO apryMeHTa IIPU Pa3iIMYHbIX CHOC00ax 3ajaHus (QyHKUIWH,
OlpeZieJIeHHe OCHOBHBIX CBOWCTB YHMCIIOBBIX (YHKIHMH, WUIIOCTPUPOBaHME WX Ha rpadukax; IOCTpoeHue TIpadukos
M3y4EeHHBIX (QYHKIMH; HIUTFOCTPUPOBAHHUE 10 TPa(UKy CBOHCTB 3JI€MEHTApHBIX (DYHKIUH.
uccie0BaHne (QyHKINH 110 JaHHOMY IpaduKy.
BBITIOJTHEHHE 1a0JI0Ha TPUTOHOMETPUYECKUX (QYHKIHH.
Tema 2.4. 12 | OdopaTHble pyHKIHH. 2 2
DyHKINH, HX B3anmuo oOpatabie GyHKIMU. O01acTh ONpeseeHus n 001acTh 3HaueHui oOparHoil pyHkuuu. ['padux obpaTHOM
CBOICTBA U rpaMKHU ¢yskunn. Haxoxxaerne ¢pyHknnn, obparaoil nanHoi. Iloctpoerne rpadukoB n3ydeHHBIX QYHKIUI
13 | Crenennast pyHkums 2 2

CrenmenHass (QyHKOMS C HaTypajJbHBIM TIOKa3aTeneMm, ee cBoiictBa u rpajux. BEPTHUKAJIBHBIE U
I'OPU30HTAJIBHBIE ACUMIITOTBI TPA®UKOB. TPAOUKUN IPOEHO-JIMHEVMHBIX ®YHKIINU
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14 | Cnocodbl mpeoGpa3oBanusi rpaguKoB.

[IpeoOpa3oBanusi rpauKoOB: MapajuleNIbHBIA TEPEHOC, CUMMETPHsI OTHOCHTENBHO OCEeH KOOPAMHAT U CUMMETPHS
OTHOCHTEIIFHO Hadajla KOOPIUHAT, CAMMETPHUs OTHOcHTEeNbHO npsimMoit y = X, PACTSIXKEHUE U CXKATHUE BJ10OJIb
OCEU KOOPJIMHAT.

15 | IlpakTHyeckoe 3ansiTue. PacTsikeHHe U cxKaTHe rPadUKoB 3
BrmonHeHne 3aqaHuii Ha pacTsHKeHHE U CKaThe Tpad)uKoB BIIOIH OCEH KOOPAWHAT.
OyHKINH, UX CBOUCTBA M Tpaduku. Onrcannue ¢ MOMOIIBI0 QYHKIIUA pa3IHIHBIX 3aBUCHMOCTEH, IIPEICTaBICHNE UX
rpaduaecKy, HHTepIpeTanys rpauKoB.
KoncyabTanuu u caMmocTosATe IbHAsI padoTa 00y4Yaronuxcs: 3
BBIYHCIICHHE 3HaYCHNH (DYHKIMH 10 33laHHOMY 3HAUEHHIO apryMEHTa IPH Pa3IMYHbIX clloco0ax 3aJaHus (QyHKIUH,
orpejieJIeHe OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIIHI, HIUTIOCTPUPOBAHUE UX Ha TpaduKax; IMocTpoeHue rpadrukos
M3y4EeHHBIX (QYHKIMH; HIUTFOCTPUPOBAHHUE MO TPA(UKy CBOHCTB 3JI€MEHTapHBIX (DYHKIUH.
UcclieoBaHue (GYHKIIUU 110 TaHHOMY TpaduKy.
BBIMOJIHCHHE 111A0JI0HA TPUTOHOMETPHUCCKUX (HYHKIIUH.
Pazgen 3.
I'eomeTpus.
Copep:xanue yueOHOr0 MaTepHaJia
Tema 3.1 16 | I'eomeTpusi Ha MIOCKOCTH. 2
OcHOBHbIE MOHATHS B03M0OXXHOCTH T€OMETPHH TS ONTHUCAHHS CBOWCTB PEANIbHBIX MPEIMETOB U HX B3AaUMHOT'O PACTIONOKEHHS;
cTepeoMeTpHH CBOHCTBO OMCCEKTPHCHI yIila TPEYTroJibHHUKA. PemeHne TpeyronsHIKOB. Beruncinenne Onuccekrpuc, MeuaH, BBICOT,
panuycoB BIHMCaHHOW W ONMCAaHHOM OKpyXKHOCcTed. DopMyibl mJomaayd TpeyroipHHKa: ¢opmyna [epona,
BBIpaKCHHUE TUIONIA 11 TPEYTOJIbHUKA Yepe3 PaAnyC BIMCAHHON M ONMMCAHHOM OKPYKHOCTEH.
17 | T'eomeTpus HA MIOCKOCTH. 2
Brruncienue yrios ¢ BEpIIMHON BHYTPH M BHE KPYTa, YIiIa MEeXly XOpAOH 1 KacaTeIbHOM.
Teopema o mpomnsBeneHHH OTPE3KOB XopA. Teopema o kacaTenbHOW M cekymieil. Teopema o cymMMe KBajpaToB
CTOPOH W JMaroHaJIell mapauiesorpamMmma.
Bnucannble U onucaHHbIe MHOTOYT'OJIbHUKH. CBoiicTBa 1 IMMPU3HAKHU BIIMCAHHBIX U ONMMCAHHBIX YCThIPEXYT'OJIbHUKOB.
18 | I'eomeTpuyeckue MecTa TOUYEK. 2
Peurenue 3a1a4u ¢ HIOMOIIBIO T€OMETPUYECKUX TIPEOOPa30BaHUIT U TEOMETPHIECKUX MECT.
Teopema Yessl u Teopema Munenas.
Onnuric, runepboa, napabdosia Kak FTeOMEeTPUIECKHUE MECTa TOUEK.
HepaspemmmocTs KJ1acCHYecKHX 3aja4d Ha IIOCTPOECHHE.
CamocTtosiTelbHAsT padoTa 00y4YAIOIMIMXCSI: COCTaBJICHHE TAaOJHUIBI-CIIPABOYHUKA C TpadUuecKoil HHTeprpeTanuei 3
OIIpeZIeTIeHU U TeopeM 1o Teme: DPopMyJIbl IITaHUMETPUH
BrimonHenue pedeparoB Ha TeMy MO BBIOODY:
« Mcropust BOSHUKHOBEHHS M Pa3BUTHSI TEOMETPHI,
« I'eomerpust EBxiina.
Tema 3.2 Copep:xanue y4eOHOr0 MaTepHaJia
IIpsimble u 19 | OcHOBHBbIE IOHATHSI CTEPEOMETPUH 2
TJIOCKOCTH B Ponp akcmomaTMku B MaTeMaTHKe; BO3MOXXHOCTH IIOCTPOCHHS MaT€MaTH4eCKHX TEOpPHH Ha aKCHOMAaTHYECKOH
MpoCTPaHCTBE. OCHOBC, 3HAQYCHHWEC aKCUOMATHUKH JIA OPYyrux obnacTeil 3HAHUA M A TIPAKTUKHA HpﬂMI)Ie U IINIOCKOCTH B

npocTtpancTtBe. OCHOBHBIE TOHATHA CTEPEOMETpHH (TOdYKa, MpsMasi, TIOCKOCTh, mpocTpaHcTso). IIOHATUE OB
AKCUOMATHUYECKOM CIIOCOBE TIOCTPOEHUSA TEOMETPUU. Ilepecekatonuecsi, napauienbHble W
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cKpelmBaronpecs npsiMbie. [lapaanesbHOCTh IPSIMOM M INIOCKOCTH, IPH3HAKH U CBOWCTBA. YTOJI MEXIY NPSIMbIMU B
HPOCTPAHCTBE.

20

IMapannenbHOCTH MJIOCKOCTEH.
[TapayinebHOCTh MJIOCKOCTEN, NMPU3HAKU U CBOMCTBA

21

IlepneHAMKYISIPHOCTH NPAMON U IVIOCKOCTH.

[lepnenauKyasipHOCTD NpsSIMBIX. [lepneHIUKyYIApPHOCT MPSIMON U IJIOCKOCTH, IPU3HAKU U CBOMCTBA. PaccTosiHue oT
TOYKH JI0 TIIOCKOCTH. [IepneHIuKyIsIp 1 HaKJIOHHAS K IIIOCKOCTH.

Teopema o Tpex NepHeHINKYIAPAX.

22

IIpakTnyeckoe 3aHATHE. YT0J MeKIY NPSIMOH M IIJIOCKOCTHIO.
VYron Mexay npsiMOH ¥ INIOCKOCTHIO0. PemeHne 3a1a4 Ha HaX0KACHHE TEeOMETPHUYECKUX BEIMYHH .

23

ITapajjenbHOe NPOEKTHPOBAHUE
ITapannensHoe npoekTupoBanue. OproronansHoe npoektuposanue. LIEHTPAJIBHOE ITPOEKTHPOBAHIUE.
H300pakeHne MpoCTpaHCTBEHHBIX QUTYD.

24

IlepneHAUKYISIPHOCTH IJIOCKOCTE, MPU3HAKHU U CBOCTBA

Paccrosane wmexnay mnapamiensHbiMu miockocTsMu. PACCTOSHUE MEXAY CKPEUHIMBAIOIINMMUCSH
[TPAMBIMMU. Yron Mmexnay MIOCKOCTAMH.

Pemenne 3a1a4 Ha HAXOXKACHUE TEOMETPHUECKUX BEIMINH

25

Yroa mexay mJIoCKOCTSIMH.

Vron mexay mnockoctsvu. JIBYTPAHHBIN YI'OJI, JIMHEMHbBIN YT'OJI IBYTPAHHOI'O VIJIA.

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

26

CumMeTpus B IPOCTPAHCTBE.

[MOHATUE O CUMMETPUHN B ITPOCTPAHCTBE (LUEHTPAJIbHAS, OCEBASI, 3EPKAJIbHAS). ITIPUMEPBI
CUMMETPHI B OKPYXXAIOIEM MUPE. [apaiensubiii neperoc. CHMMETpPHS OTHOCHTENBHO MIOCKOCTH.
ITpeoOpa3oBaHue MPOCTPAHCTBEHHBIX QUTYD.

Buabl cuMMmerpun, n300pakeHHe CHMMETPHH.

Koncynbranusi u camocTosiTeJibHasi paéora o0ydaromuxces:
Perenue 3a1au Ha HaX0XKACHUE TEOMETPHUECKUX BEJIINUMH.
BeinonHenue pedepara Ha Temy (110 BBIOOpY):

«V300paxkeHre TPOCTPAHCTBEHHBIX (QUTYPY,

«CuMMeTpHs B TOPOJIEN.

Pazgen 4.
Kom0unaropuka
Tema 4.1 Coaep:xanue yuedOHOro MaTepuaja
DJIeMeHThbI 27 | OcHOBHBIE MOHATHSI KOMOHMHATOPHKH
KOMOMHATOPUKH OCHOBHBIE TOHATHSI KOMOHHATOPHKH, GopMyibl. [ToodepeHpIii 1 OJHOBPEMEHHBII BHIOOP HECKOJIBKUX 3JIEMEHTOB
13 KOHEYHOTO MHOXKECTBA
28 | BbiGopka 3j1eMeHTOB.
@dopMyInel YUCla TIEPECTAHOBOK, COYETaHWA, pasmenicHui. O3HAKOMIIGHHE CO CIOCOOaMH pEIIeHWs 3alad Ha
ITOJICYET YUCIIA pa3MEIICHHUH, IEPECTAHOBOK, COYCTaHH.
29 | IlpakTu4yeckoe 3ansitue. Pemenne KoMOMHATOPHBIX 3a71a4.

Pemenne HpOCTGﬁmHX KOM6I/IHaTOpHLIX 3aga4y MCETOJOM nepe60pa. Brruucienune B HpOCTeﬁmHX clrydasax
BEPOATHOCTU COOBITHI HA OCHOBE noacyeTa 4uciia uCxXoJ0B. Brimonnenue 3a,Z[aHPIﬁ 10 SaHaHHOﬁ TEME, PCHICHUC
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MPUKJIAJHBIX 3a/1a4U B obnactu HpO(l)eCCI/IOHaHI)HOfI JACATCIBbHOCTU.

30 | ®dopmyaa omHoma HeroToHa.
®opmyna OmHoma Hprorona. bunom Herorona. @®opmyna Ounoma HproToHa. MHOTOWIEHBI OT HECKOJIBKUX
MIepEeMEHHbIX, CHMMETpHUECKre MHOTOWIeHB CBOHCTBa OMHOMHATIBHBIX K03 durmenTos. Tpeyrompauk [lackas.

31 | IlpakTHYeckoe 3aHATHE. DIeMeHTHI KOMOMHATOPUKH

Pemenre mpuKIagHBIX 337a9H B 007IaCTH MPO(EeCCHOHANBHOM AEATEIBHOCTH. .

KoncyabTanum u camocrosiTeIbHAsI padoTa 00yJarommxcs:

Perenne npocteiix KOMOMHATOPHBIX 33]a4 METOI0M Iepedopa, a TakKe C CIOJIb30BAHUEM H3BECTHBIX (hOPMYI;
BBIYHCIICHHE B MPOCTEHINMX CIIyYasiX BEPOSITHOCTH COOBITHH HAa OCHOBE MOZCYETa YHCIIa HCXO/I0B.

Brmonaenue pedepara Ha Temy:

«M3 ncTopuu KOMOMHATOPUKI.

Pa3znen 5.
Koopaunartsl n
BEKTOPBI

Tema 5.1
IlonsiTne BekTOpa B
NPOCTPaHCTBe.

Coaep:xanue yueOHOro MaTepuaja

32

Bekropsl.
ITonarue BexkTopa B mpocTpaHcTBe. Bekropsl. Moayns BekTopa. KoyunHeapHble BeKTOpHl. PasnoxeHne BekTopa Mo
JIBYM HEKOJUIMHEAapHbIM BekTopaM. PaBeHCTBO BekTOpoB. CiiokeHHe BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHCIIO.

33

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

Tema 5.2.
Koopaunartsl n
BEKTOPBHI.

34

Cucrema KoOpaAUHAT
Bunsr cuctem koopamHaT. JlekapToBBI KOOPAWHATHI B mpocTpaHcTBe. OmpenenieHne MpsMOYTodbHOH (ZIeKapTOBO)
CHCTEMBI KOOPAWHAT B TipocTpaHcTie. [Ipeobpa3oBaHne KOOpAWHAT.

35

Koopaunartsl BekTOpa.

Koopaunater BekTopa. CiioxkeHHe BEKTOPOB M YMHOXEHHE BEKTOpa Ha 4yucio. PopMyia pacCTOSIHUS MEXAY IBYMS
ToukamMu  Vcmosp3oBaHue (GOpMYNBl JUIS HAaXOXKACHHS PAacCTOSHHMS 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, AJIMHA BEKTOpPA. Hcnons3oBanue KoopAuHAT NpU PEHICHUU MAaTCMaTUYCCKUX H
MPUKJIAIHBIX 3a/1a4

37

YroJ Mex1y BEeKTOpamMH.
VYron mexay Bekropamu. CkaispHOe Mpou3BeZieHne BEeKTOpoB. [Ipoekius BekTopa Ha 0Ch, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE TMPOU3BEICHUE BEKTOPOB.

38

HUcnoan3oBanue BEKTOPOB IPHU pEHICHUN 3aa1
Wcnonp3oBanue BCKTOPOB NNPH PEIMICHUU MAaTEMATHYCCKUX W MPUKIIAAHBIX 3a/1a4.

39

Yroa Mexxay npsiMbIMH, Me:KAY NPSIMO U MJIOCKOCTHIO.
Yron Mexay NpsSMbIMH, YTOJI MEKIY NPSAMOHU U IIIOCKOCTBIO, YPAaBHEHHUE IIOCKOCTU

40

IpakTrnyeckoe 3anaTHe. Ucnonb3oBaHue BEKTOPOB NP PelICHUH 32124
Hcnionb30BaHME BEKTOPOB NPH PELISHHH MaTEMAaTHUSCKHUX W NPHUKJIAIHbIX 3a/1a4.

Koncynbranuu u camocroTe1bHasi padoTa 00y4aronuxcs:
Pemenne 3anau no teme.
Brinonnenue noknana Ha TeMy: «BekTopHOE IpOCTpaHCTBOY.
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Paznen 6.

Hauvana
MaTeMaTH4ecKoro
aHa/Iu3a
Tema 6.1. Copep:xanue yueOHOI0 MaTepHaJia
HocaenoBareabnocr | 41 IocaenoBaTebHOCTH.

U. 3HaueHWe HICH, METOIOB M pPE3yIbTaTOB anreOpbl M MaTeMaTHYECKOTO aHalM3a OIS ITOCTPOEHHS MoJeneh
pEaTbHBIX NPOIECCOB M CHUTYAIWH; pasiaudue TpeOOBaHWM, MPEIBSIBISIEMBIX K JOKAa3aTelbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COI[HATbHO-?)KOHOMHYECKNX ¥ T'YMaHUTAPHBIX HAayKaX, HA TIPAKTHKE;

CrrocoOBl 3aflaHusg M CBOMCTBAa YHCJIOBBIX IIOCIENOBATENILHOCTEN. HaXoXKHoeHne 4IJIEHOB I1OCIIENOBATEILHOCTE.
Ilonatue o mpemene mnocnenoBaTenpHOCTH. CylnecTBOBaHME — IIpefesia  MOHOTOHHOM — OTpaHHYEHHOU
MIOCIIeI0BATENbHOCTHU. J{MHA OKPYKHOCTH U MJIOMIAJbh KpyTra Kak Npeaeibl ocIe0BaTeIbHOCTENH

42 CyMMupoOBaHUe NMOCJIe10BATEIbLHOCTEH
CyMmmupoBaHHE MOCIIea0BaTeIbHOCTEH. beckoHeuHo yObIBaolas reoMeTpuveckas Hporpeccusi U ee CyMma.
[onsTue o HenpepsiBHOCTH (Qynkimn. TEOPEMBI O ITIPEJIEJIAX ITOCJIEJOBATEJILHOCTEMN. ITEPEXO/] K
ITPEJJEJIAM B HEPABEHCTBAX.

43 IloHsiTHE 0 HeMPEPBIBHOCTH (PYHKIMH.
Haxoxnenne mpomsBomHOH mo ompenencHuto IloHsTne o HenpepbslBHOCTH (yHKIuH. OCHOBHBIE TEOPEMBI O
HenpepbIBHBIX ¢GyHKOuAX. [lonstne o mpenene ¢yHknum B Touke. [loBeneHne QyHKIMH Ha OECKOHEYHOCTH.
ACHMITOTHI.

44 IonsiTue 0 mpou3BoAHOI GyHKIIUHU.
[pupamenne ¢ynxmmm. Onpenenenne mnpousBonHod. [lorarne o mnpomsBomHOW (yHKIMH, (U3HICCKHH U
T€OMETPHUYECKUH CMBICI TIPON3BOTHOM

45 I[IpaBuia BeIYHCIEHHS POU3BOTHBIX.
[TpousBosHast CyMMBI, pa3HOCTH, IIPOU3BEICHHS 1 YACTHOTO.

46 I[Ipou3BoaHbIE OCHOBHBIX YJIEMEHTAPHBIX PYHKIUI.
TIpoM3BOIHbIE OCHOBHBIX d1eMeHTapHbIX (ynkimit. [IPOU3BOHBIE CJIOXKHON M OBPATHON ®YHKIIMIA.
[IpuMeHeHHe TPOM3BOAHON IS TNPOBEACHUS NPHUOIIDKEHHBIX BBIYUCICHWH, pEIIeHHEe 3aJadydl IMPHKIATHOTO
XapaKTepa Ha HaAXOXKICHUEC HauOOJIBIIETO ¥ HAUMEHBIIIETO 3HAYEHUS

47 IIpakTuyeckoe 3angTHe. IIpon3BoIHbIE OCHOBHBIX 3J1eMeHTAPHBIX (PYHKIMIA.
BpinosiHeHue 3a/1aHui Ha HaX0XKJEHUE POU3BOJIHBIX 110 (JopMyNam U npaBmiIaM Juisi JIEMEHTapHbIX QYHKIHUH.

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

49 Duznyeckuii CMbIC/I POU3BOIHOM.
Haxoxnenne ckopoctu [uis mpouecca, 3a1aHHoro GpopMyinoi u rpadukom. Bropas npousBoaHast U ee GpU3NIECKUH
CMBICIL.

50 Hpusnak Bo3pactanust (YObIBaHHs) (PYHKINH.
[Mpu3Hak Bo3pacranus (yosiBanus) Gpynkunu. Kpurinueckrne Toukd QyHKINM, MAKCUMYMbBI 1 MUHIMYMBI.
[TpumeneHne npu3HaKa Bo3pacTaHus M yObIBaHMS (QYHKIIMHU IIPH MCCIIEA0BaHUH QYHKIUH

51 Ipakrnyeckoe 3anaTue. Iloctpoenne rpaguka GpyHKIUN ¢ MOMONIBIO TPOU3BOAHOIM
[TpumeHeHne MPOM3BOAHON K MCCIIEIOBAHUIO (DYHKIIMH M TOCTPOCHHIO Tpa)uKoB

52 HUcnonb3oBaHue Npou3BOIHBIX.

Hcnonb3oBaHue MNPOU3BOAHBIX MNpHU PCHICHUU ypaBHCHI/Iﬁ U HCPABCHCTB, TCKCTOBLIX, (1)I/I3I/I"I€CKI/IX u
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TCOMCTPUUCCKHUX 3ada4, HAXOXKACHUN HAaHOOJIBIINX U HAUMEHBIINX 3HAYCHHUI.

53 IIpakTnyeckoe 3anaTHe. IlpuMeHeHne NPOU3BOAHOIA. 2
ITpuMeps! HCIIOIB30BAHUS IPOU3BOAHOM I HAXOXKACHUS HAMIYYIIEr0 pelieH!sl B IPUKIIaJHBIX 3a/a4ax.
KoncyabTanuu u camocrosiTe1bHasi padoTa 00y4aronmuxcs: 13
Pemmenne 3ana4, moctpoeHue rpaduKoB.
Brmonnaenue pedeparos Ha TEMy:
«VcTopust co3aHMs MAaTEMaTHIECKOTO aHAJIN3aY,
Tema 6.3. Copep:xanue yueOHOI0 MaTepHaJia
IlepBooOpa3Has u 54 | Onpenenenue nepBoodpasHoii. 2
HHTerpall [TepBooOpasnas. OcHOBHOE CBOMCTBO MepB0o0Opa3zHoii. [IpaBuia BEIYHCICHNS IEPBOOOPA3HBIX
55 | Tpu npaBuJja HAX0KIEHHUA MEPBOOOPA3HBIX. 2
[TepBooOpasHble 3neMeHTapHbIX GpyHKIMi. HaxoxaeHne nepBooOpasHbIX MO MpaBHiIaM u GOpMyIIaM.
56 | Huterpan. ®opmyiaa Heworona-Jleiionnuna. 2
[TonsiTue 00 onpeseieHHOM HHTerpae. BeluncieHne nHTerpana.
57 IIpakrnyeckoe 3angaTue. Iliomans KPUBOIUHEHON TPaNeLUH. 2
Bplunciienue miomanay KpUBOIMHEHHON Tpanelyi.
58 | IlppumeHeHne WHTerpaJa. 2
[Tpumeps! npuMeHeHHs UHTEerpajia B pU3NKe U TEOMETPHH.
KoHcyabTanuu u caMmocTosiTe1bHasi padoTa 00y4Yaroluxcsi: peleHue 3a1ad. 5
Pazgen 7.
MHororpaHHuKHu
Tema 7.1. Conep:xanue yueOHOro MaTepuaja
MHoOrorpaHHUKH. 59 MHororpasssbie yribl. MHOrOIpaHHUKH. 2
MHororpaHHbsle yrisl. MHOTOTpaHHUKU. BBIMyKible MHOTOTpaHHUKH. BepimHel, peOpa, rpaHH MHOTOTPAHHHUKA.
PazBeprka Teopema Diinepa. Pacrmo3HaBaHMe Ha 4epTe)Xax W MOJEISAX MPOCTPAHCTBEHHBIX (HOPM; COOTHOLICHHE
TPEXMEPHBIX OOBEKTOB C MX OINHCAaHHEM, H300pakeHneM. [300paxeHne OCHOBHBIX MHOTOTPAHHHUKOB, BHITIOJTHEHHE
YepTexel 1o yCIoBHsM 3aJ1au IPOCTPAHCTBEHHBIX (GopM.
60 | ITpu3ma. 2
[Mpu3ma, ee ocHOBaHMs, OOKOBBIE pedpa, BHICOTA, OOKOBas MOBEpXHOCTH. [IpsiMas n HakimoHHas npusMa. [Inomans
TIOBEPXHOCTH ITPU3MBI.
61 [paBuasHas npuzma 2
[IpaBunpHas npu3ma. DIEMEHTHI MPAaBUIBHOW MPU3MBI, IUIOMIAAs TOBEPXHOCTH NPAaBMIBHOW NMpu3Mbl CHMMETpHS B
IpHU3MeE.
62 | Ilpaktuueckoe 3ansitue. [lapautenenunen. Kyo. 2
[Mapamnenenunen. Ky6. Cummerpus B kyOe, B mapajuiefienumnee.
Haxoxxaerne 3memMeHToB 1 mroniaieil. Pacno3HaBanue Ha 9epTexax M MOJENAX IPOCTPAHCTBEHHBIE (POPMEBI
HToro 3a 2 cemecTp, 4acoB 186
O0s3aTeNbHON ayTUTOPHON HATPY3KU 124
B TOM YHCJIE IPAKTHUECKUX 3aHATHH 30
Koncynpramuii 1 caMocTosTeNbHOM paboThl 00y9aloIIerocs 62
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2 Kkype, 3 cemecmp

Tema 7.1. 1 IIpakTnuyeckoe 3anaTHe. CeyeHNss MHOTOTPAHHUKOB 2
MHuororpaHHHKH. Ceuenust MHOrorpanHukoB. [Toctpoenne ceyennii. Ceuenune mpu3msl, Ky0a, napajuienenumnesia
2 Hupamuna 2
[upamuna, ee ocHOBaHKE, OOKOBEIE pedpa, BRICOTA, OOKOBas MOBEPXHOCTD. TpeyroibHas mupaMua.
TpeyronbHass mupamuga, paclo3HaBaHHE HA 4YEPTEXKaxX M MOIETIX TNPOCTPAHCTBEHHBIX (POPM; COOTHOILICHHUE
TPEXMEPHBIX OOBEKTOB C MX OIHCAaHHEM, H300pakeHneM. 300paxeHne OCHOBHBIX MHOTOI'PDaHHUKOB, BBIITOJTHEHHE
yepTekeil 1Mo yCIoBHAM 3a7ad MPOCTPAaHCTBEHHBIX (popm. HaxoxxaeHne mommaei.
3 [pakTuyeckoe 3anaTue. [IpaBuiabHas nupamMuaa. 2
[TpaBunbHas mupamuna. OnpeneneHne NpaBUIbHON MUPAMHBI, OCHOBHBIC 3JIEMEHTHI M TIOHSTHSL.
Haxoxnenne miomasneii u anemerTos. CuM MeTpusi B THPaMHULE.
4 Yceuénnass nupamuaa. 2
OmnpeneneHue yCeuC¢HHON MNUpaMUIbl, OCHOBHBIE 3JEMEHTHl W TOHATHUA. YCeuCHHas IpaBWIbHAs MUpPaMHJA,
OCHOBHBIC DJICMCHTBI U IIOHATHA. HaXO)KI[eHI/Ie Hnomaueﬁ " 3JICMCHTOB.
5 IIpakTuyeckoe 3anaTue. Ceyenne NUpamMubl. 2
CeueHus MHororpanHuka Iloctpoenue cedeHuil.
6 IIpeacraBienne 0 NPaBUJIbHBIX MHOTOIPAHHUKAX. 2
[MocTpoenue cummerpuunbix ¢uryp. IIpencraBieHne o NpaBUIBHBIX MHOTOTPaHHHKAX (TeTpa’iap, KyO, OKTasp,
JoJeKkasap U ukocasap). Passeprka. CumMmeTpus B KyOe, B apajuie/icnunesie, B mpu3Me u nupamuae. M3obpaxenue
OCHOBHBIX MHOTOTPAaHHHMKOB. [IpHMepsl CHMMETpHii B OKPY)KalOIleM MHpe. DJIEMEHTHl CHUMMETPHH MpPaBHIbHBIX
MHOTOTPaHHHKOB. Pa3BepTky npaBUIbHBIX MHOrorpaHHUKOB. Teopema Dinepa.
Koncynbranuu u camocroaTenbHasi padora 00y4alOmuxcs:. 10
BerimonHenne Mozeneli MHOTOIPaHHUKOB 110 pa3BEPTKaM M peIlIeHHe 3a1ad.
[oxroroBka pedepara Ha Temy (o BEIOOPY):
«[IpaBriIbHBIE U TTOTYIPABUIILHBIE MHOTOTPAHHUKHY,
«MHoroMepHast CHMMETPHS»,
«[1;1aTOHOBBI TEIaY,
Pazgen 8.
TeJia U IOBEPXHOCTH
BpalleHusl.
Tema 8.1 Conep:xanue yueOHOro MaTepuaja
Huannap. Konyec. 7 Huauuap. 2
IIap u cdepa. Hummaap. OcHoBaHMe, OCh, BBICOTAa, OOKOBasi MOBEPXHOCTh, oOpasyromas, passeptka. OCEBBIE CEUEHUA U
CEUEHUS  TTAPAJIJIEJIBHBIE  OCHOBAHHAIO. @opmysbl  IUIOLIAAM  T[OBEPXHOCTEM  LUJIMHAPA.
[MMJIMHAPUYECKHUE IOBEPXHOCTU
8 Ipakrnyeckoe 3anaTue. Hmimuap. 2
Haxoxxnenune niomaznaeii 1 sieMeHToB. Pemenue 3amay.
9 Konyc. 2
Konyc. OcHoBanms, oOpasyromas.Beicota. Passeptka. Dopmysnbl Iuiomiagy MOBEPXHOCTH  KoHyca. [lnmomans
GOKOBOI MOBEPXHOCTH, IUIOLIA/b MOJHOI MoBepXHOCTH. OceBble CEYEeHUs] M CEUEHHS, NapalelbHble OCHOBAHHUIO.
Onmuric, runepboa, napadosa Kak ceueHns: konyca. Konnueckue nosepxaoctd. @opMyIisl IIIOMAAN HOBEPXHOCTEN
KOHyca.
10 | Yceu€HHBIIl KOHYC. 2
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VYcedennslit konyc. OcHOBaHHE, OCb, BbICOTa, OOKOBasi MoBepxHOCTb. OOpasyromas. Passeprka Pemenue
MpUKIaAHBIX 3a1ad. DopMyibl IUIOMaAU MOBEpXHOCTEH KoHyca. OcCeBble CEUCHMS U CEUEHUs], MapaijelibHble
ocHoBanuio. Bemomnenue ceuennii. DJIJIUIIC, TUITEPBOJIA, ITAPABOJIA KAK CEUEHU S KOHYCA

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

12 | YpaBHeHue cdepbl.
YpaBHEHNE NOBEPXHOCTH B IPOCTPAHCTBE, YPaBHEHUE CEPHI.

13 | Cdepa, BnucanHass B MHOTOTPAHHMK U TeJIa BPallleHHs.
Cdepa, BuucanHas B ky0. Cdepa, BuricaHHas B KOHYC, IIIAHAP.

14 | Cdepa, onucanHasi 0K0JI0 MHOTOTPAHHUKA U TeJl BPaLleHHs.
Cdepa, ommcanHasi 0K0JIO Ky0Oa, IMIMHpPa, KOHYCA.

15 | PazauyHbple KOMOMHAIMH MHOTOTPAHHUKOB M TeJl BPAllleHHs.
IIpusma, BmucanHas B muiauHAp. Ilpu3ma, omumcaHHas okxono IMIHHApa. KoHyc, BNHCAaHHBIM B LMJIMHIP.
Konyc,onmcanHbIi OKOJIO IWIMHApA

KoHcynbTauum u camocTosiTe/ibHasi padoTa 00y4yalommuxcsi:
BrinonHnenue Mozieneit Ten BpalieHus o pa3BepTKam.
BeimosineHue pedepara Ha Temy: « KoHnueckue ceueHus U MX NPUMEHEHUE B TEXHUKE).

Paznen 9.
HN3zmepenns B
TeOMeTPHH.

Tema 9.1
O0BeMBI TEI

Coaep:xanue yueOHOro MaTepuaja

16 | O6beM NPAMOYToOJIBLHOTO NapaJsiieenunena.
[OHATUE Ob OBBEME TEJIA. O6sem u ero m3mepernne. aterpanpHas Gpopmyna oobema. CBoiicTBa 00BEMOB.
O06beM KyOa, 00beM IPSIMOYTOIBFHOIO MapaJUICNIeNUIe 1a, Napajlieenunena

17 | Ipakrudyeckoe 3ansaTHe. O0HEM MPAMOIi MPHU3MBL.
®opmyia oObeMa npu3MbL. Pemenne 3a1a4 ¢ UCOoIb30BaHUEM (opMyI1 00BEMOB.

18 | Ipakrnyeckoe 3ausaTHEe. O0beM HUIMHAPA.
dopmyna o6beMa uIMHApa. Penienne 3a1au ¢ Mcnosbp3oBaHueM GopMyl 00beMa IHIHH/PA.

19 | Ipakruyeckoe 3ansaTHE. POPMYJIBI 00bEMA MMPAMH/IBI.
®opmyia 00beMa nupamuapl. Pemenue 3a1a4 ¢ HCrnosp3oBaHueM HopMyl 00beMa MUPAMHUIBL.

20 | Mpakrunyeckoe 3aHsaTHE. POPMYJIBI 00BEMA KOHYCA.
Pemenue 3aJa4 ¢ ucnosip30BaHueM GopMyIt 00beMa KOHyca.

21 | O6beMbI HAKIOHHO# MPU3MBbI, TUPAMHUIbI U KOHYCA.
WuTerpansras dopmyna oobema. Beraucinenne o0beMOB HAKIOHHOM MPU3MBI, THPAMHIBI U KOHYCA C MOMOIIBIO
OTIpE/IeIICHHOr0 HHTerpaia. PacueT mromaay moBepXHOCTH C UCTIONB30BaHIEM (QOPMYI.

22 | IlpakTnyeckoe 3ansirue. @opMyJibl 06beMa mapa v IIOMIAAH cephl.
Pemenne 3a1a4 ¢ ucnosib3oBanreM (HopMyIbl 00beMa mapa 1 Iiomaau chep

23 | TlomoGue Teu.
IHonmo6ue ten. CocraBnenue oTHomeHus nmonodus ¢uryp. OTHOIIEHWE OFBbEMOB ITOJIOBHBIX TEJIL.
OTHOIIEHNS TUIOIMAJIeH MMOBEPXHOCTEH 1 00BEMOB MOAOOHBIX TEJI.

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

Paznmen 10.
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DJIeMEHThI TeOPHHU
BEpPOSITHOCTEH 1

MaTeMaTH4YeCKOM
CTATHCTHKHU
Tema 10.1 Copep:xaHue yueOHOI0 MaTepHaJia
CobbITHE, 24 | CobbITHE, BEPOSITHOCTD COOBITHUS
BEPOATHOCTD BeposTHOCTHBIA XapaKTep pa3iMyYHbIX IPOLECCOB M 3aKOHOMEPHOCTEW OKPY)KAIOILIEr0 MHpa. YHHBEpPCAIbHBIN
co0bITHA XapakTep 3aKOHOB JIOTHKM MAaTEeMaTHYECKHX pacCY)KICHHH, WX MPUMEHHMOCTh B DPA3IMYHBIX O00JacTIX
yenoBedeckoil nesitenbHOCTH. COOBITHE, BEPOATHOCT COOBITHS, CIOXEHHE M YMHOKCHHE BEPOSTHOCTEHL.
OneMeHTapHBle H  ciokHBIE coObrts  Ilomstme o HesaBucumoctu cobOmitmii. BEPOATHOCTL U
CTATUCTUYECKAA YACTOTA HACTVYIUIEHMA COBBITHS.
25 | IIpakTnyeckoe 3ausiTne. BeposATHOCTH COOBITHS
PaccmoTpenne ciaydaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH IPOTHBOIOJIOXKHOIO
cOOBITHS. BEIYUCIISITE B TPOCTEHIINX CITy4yasiX BEPOSITHOCTH COOBITHI Ha OCHOBE TOJICUETA YHCIIA HCXOJIOB.
26 | IloHsiTHE 0 HE3aBUCUMOCTH COOBITHIA.
JluckpeTHas ciydyaiiHas BEJIM4YMHA, 3aKOH €€ paclpenencHus. YucioBble XapaKTEpUCTUKUA JUCKPETHOM CllydalHOM
BennuuHbl. [IoHATHE 0 3aKOHE OOJIBIINX YHCETI.
Tema 10.2 Coaep:xanue yueOHOro MaTepuaja
IIpeacraBiaenue 27 | IlpeacraBjieHHe TaHHBIX (TA0JIHIBI, THATPAMMBIL, TPaduKn).
JAAHHBIX (Ta0JIHLBbI, IMpencraBnenne naHHBIX (TaONMIpBI, AMArpaMMbl, rpadyKH), T€HepalbHas COBOKYITHOCTh, BbIOOpKa. Paborta c
AUArpaMMBel, nanHbIMH. [loHSATHE O cpenHell apudmermyeckoil, menuane. IloHATHE O 3a7adax MaTEMaTHYECKOW CTaTHCTHKH.
rpadukm) Ananmu3 nHGOPMAIMN CTATHCTHYECKOTO XapakTepa. AHAIN3 PealbHBIX YHCIIOBBIX JaHHBIX, PEICTABICHHBIX B BUJIE
JyarpaMmm, rpagukos;
28 | IIpakTnyeckoe 3aHATHE. BepoATHOCTHBIE METOIbI PelIEHHS 3a/1a4.
Penienne npakTHYECKHX 3a/1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOMIOB.
CamocTosiTeIpbHAsi pad0Ta 00y4YaIoIIUXCS: TOrOTOBKA COOOMIeHHT Ha TeMy: «CTaTUCTHKA U BEPOSTHOCT B MOCH
Oyaymieit 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 (Pa3loKeHHWE HAa MHOXKHUTENH, BBEICHHE HOBBIX
yYPaBHEeHHMii. HEM3BECTHBIX, ITOJICTAHOBKA, rpaduaeckuii Meton). Permenne paroHaIbHBIX ypaBHEHUH.
30 | IIpakTHyeckoe 3ansiTue. PABHOCHJILHOCTH CHCTEM YPaBHEHHIA.
CucteMbl ypaBHEHHH. PaBHOCHIIBHOCTH CHCTEM YypaBHEHUH. OCHOBHBIC IMPHEMBI PENICHHUS CHUCTEM YypaBHEHMUIA:
[I0JICTAHOBKA, alreOpanvyeckoe CIOXKEHHE, BBEJEHHE HOBBIX IepeMEHHbIX. PelleHue cucteM ypaBHEHUH C AByMs
HEHM3BECTHBIMU (IIPOCTEHIINE TUIIBI).
Tema 11.2 Copep:xxanue y4eOHOro MaTepuaJa
IloxazarenbHble, 31 | lIpakTHyeckoe 3ansitue. UppannonanbHee ypaBHeHHUS .
JorapupmMmuieckue, Pemenue uppanoHanbHbIX ypaBHEHHH.
TPHUTOHOMETPHUYECKH OCHOBHBIE IPHEMBI UX PELICHHUS.

€ ypaBHeHUs u

32 | IpakTnyeckoe 3ansitue. [lokaszaTteJbHbIe YpaBHEHHSI.
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CHCTEeMBbI YPaBHEHU

Iloka3aTenbHbIe YpaBHCHUA. OCHOBHEIE MPUEMbI UX PCHICHUS. Pemenne ypaBHCHHﬁ.

33 | IIpakTHyeckoe 3ansitue. JlorapupmMmuyeckue ypaBHeHHs. 2
Jlorapupmudeckue ypaBaeHust. OCHOBHbIE ITpUEMBI UX pelueHus. PerieHue ypaBHeHU.
34 | IIpakTHyeckoe 3ansitue. Tpuronomerpunyeckue ypaBHeHHsI. 2
Tpuronomerpuueckne ypaBHeHNs. OCHOBHBIC TIPHEMEBI HX pelieHns. Perenne ypaBHeHHH.
35 | IIpakTuyeckoe 3auaTHE. CHCTEMBI YPABHEHMIA. 2
Pemenne cucreM ypaBHEHHH C IBYMS HEM3BECTHBIMH. M300pakeHHEe Ha KOOPIAMHATHON IUIOCKOCTH MHOXKECTBA
pellleHni ypaBHEHUH C BYMsI IEPEMEHHBIMHU M UX CUCTEM.
KoHcyJbTanun ¥ caMocTosiITeIbHAsA padoTa 00y4aloUUXCs: PEHICHNE 3a/1a9 ¥ IPUMEPOB. 7
Tema 11.3. Copep:xanue yueOHOI0 MaTepHaJia
Hepagencrsa. 36 | HepaBeHncrsa. 2
PaBHOCHIBHOCTE HepaBEeHCTB. PellleHHe crcTeM HEPAaBEHCTB C OJHOM NMEpeMEHHOW. PannoHanbHbIE HEpaBEHCTBA.
Meron wuHTepBasoB. JlOKa3aTenbCcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpemHeM apu(METHUECKOM M CpeIHEM
TeOMETPHUUECKOM JBYX YHCEI.
37 | llpakTHyeckoe 3ansitue. UppannonaabHble HepaBeHCTBA. 2
HppanuonanbHble HepaBeHCTBA. OCHOBHBIC IPHEMBI X PEIICHHUS.
38 | IIpakTnyeckoe 3ansitue. [lokaszaTresibHbIE HEpaBEeHCTBA. 2
IToxa3aTenbHble HepaBeHCTBA. OCHOBHBIE IPHEMBI UX PELICHHUS.
39 | llpakTHyeckoe 3ansitue. Jlorapupmuieckne HepaBeHCTBA. 2
Jlorapudpmuueckue HepaBeHCTBa. OCHOBHBIC MPUEMBI UX PEUICHUS
40 | ITpakTnyeckoe 3ausTHe. TpUroHOMeTpHYECKHE HEPABEHCTBA 2
Tpuronomerprudeckue HepaBeHcTBa. OCHOBHBIE IPUEMBI X PEIICHUS.
Tema 11.4. Conep:xanue yueOHOro MaTepuaja
Hcnonb3zoBanue 41 | Ucnoab3oBaHue cBOCTB M rpadukoB (pyHKIMIi NPU pellIeHNH CUCTEM YPaBHEHHU. 2
CBOHCTB H rpaguKOB [Tpumeps! MCTIONB30BaHUS CBOWCTB M TpaduKkoB (YHKUIUI MpPH pEIICHHHM CHUCTEM YypaBHEeHHH. M300paxeHue Ha
dynkumnii npu KOOPAMHATHOM MIOCKOCTU MHOKECTBA PEIIEHUI CUCTEM YPaBHEHHH C IByMsI NEPEMEHHBIMH.
pPeleHHH CHCTeM 42 | Ucnosib30BaHMe CBOICTB M rpa)uKoB (PyHKIMIT MPH pelIeHHN HEPABEHCTB 2
YPaBHeHHI 1 Hcnons3oBanne cBOWCTB M TpadmkoB (yHKIMIT TNpH peleHnH HepaBeHCTB. M3o0pakeHHe Ha KOOpAMHATHON
HEPABEHCTB. IUIOCKOCTH MHOKECTBA PELICHHUI HEPABEHCTB C JBYMs NEPEMEHHBIMH U X CUCTEM.
Tema 11.5. Coaep:xanue yueOHOro MaTepuaja
IIpumenenne 43 | IlpuMeHeHNe MATEMATHYECKHX MEeTO/I0B ISl PeIIeHHsI CO/IePKATeTbHBIX 3a1a4 2
MaTeMaTHYeCKHX [TpumeHeHne MaTeMaTHUECKUX METOJOB JUIS PEIICHHs COJIepKAaTEeNbHBIX 33/1a4 M3 pa3lnyHbBIX o0JacTell HaykKu W
MEeTO/I0B JJIsl npakTUKU. MHTepperanys pe3yabpTaTa, yueT pealbHbIX OTPaHUYEHUIL.
peleHust 44 | ITpakTnyeckoe 3ausTne. [I[puMeHeHne MaTeMaTHYECKHX METOAOB 151 PellleHHsI MPUKJIATHBIX 3a/1a4. 2
COAEPIKATEIbHBIX [IpuMeHeHne MaTeMaTHYECKUX METOJOB JUIS PEIICHHUs IPUKIaIHBIX 3a1a4. Paznuune TpeOoBaHNH, PEABIBISIEMBIX
3ajav K JIOKa3aTelabCTBAaM B MAaTEMaTHKE, €CTECTBEHHBIX, COIIMAIIbHO-DKOHOMHYECKMX M TyMaHHTApHBIX HayKax, Ha
npakTuke. Pemenue 3agau
KoHcynbTanum u caMmocTosiTeIbHasi padoTa 00y4yalomuxcsi: penieHre 3aaadq. 9
IIpomeskyTouHas aTTecTanus B (hopMe IK3aMeHa 6
Hroro 3a 3 cemecTp, 4acoB 132
O06s13aTeIpHOM ayIUTOPHOM HATPY3KH 88
B TOM YHCJIE IPAKTHYECKUX 3aHATHH 46
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KoHcynpraiuii 1 caMocTosTeNIbHOM paboThl 00y4aloIIerocst 44
Bcero, uacos 441
O0s13aTeIbHON ayAMTOPHON HATPY3KU 294
B TOM YHCJIE TPAKTUYECKUX 3aHATHH 94
KoncynpTammii 1 caMoCTOSTEIPHON paOb0ThI 00YJa0IMIErocst 147

Jist XapaKTepUCTUKH YPOBHS OCBOCHHSI YU€OHOTO MaTepraa UCTIONb3YIOTCS CIIEAYIOIINE 0003HAYCHHS:

1. — 03HaKOMUTENBHBIN (y3HABAaHHUE paHEE N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpoaYKTUBHBIN (BHIIOIHEHUE ICATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH T10JI PYKOBOACTBOM)

3. — IpOAYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITEIILHOE BBIIIOJHEHUE IEATENIbHOCTH, pellieHHe IPOOIeMHBIX 3a1ay)
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3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI TIPEJJIMETA

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecne4yeHnI0:

Peanuzanus mnporpamMmbl npeameTa TpeOyeT Hainuuusg Y4eOHOro kaOMHETa
MaTE€MaTUKH.

O6opynoBanue yueOHOTo KaOUHETA:

- T0CaJI0YHbIE MECTa MO KOJIUYECTBY O0yUarOIINXCS;

- pabouee MeCTO MpenoiaBaTes;

- MeJoBas JI0CKa;

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

OcHogHble UCMOYHUKU:

1. bammakoB, M. M. Maremaruka: anreOpa ¥ Hayajga MaTEMAaTHYECKOIO
aHanusa, reomerpus [Tekct] : yueOHuk nus yupexnennit CI10 / M. U. bammakos.
- 4-e uzn., crep. — M.: U1 «Akagemus», 2017. — 256 c.

2. bammaxoB, M. N. Marematuka: anrebpa ¥ Hayajga MaTeMaTHYE€CKOTO
aHanu3a, reometpus: 3anadyHuk [Tekct] : yueO. mocobue ajig CTyH. yUpexIACHHM
CIIO / M. . bammakos. - 4-e u3a., crep. — M.: U1 «Akagemusi»n, 2017. — 416 c.

Cnpasounas:

1. Antemos I1.U., baspun U.U u np. «Maremaruka» bonpmoin cpaBOYHHUK
JUIS1 IIKOJIBHUKOB M TIocTynatomux B By3bl. M., OO0 «/Ipoda» 2006 .

2. Brerroackuit M. 4. «CnpaBouynuk 1o Beiciierd marematuke». M.,Act. 2002 r.

3. HemupoBuu b.II. «3amaum m ynpakHEHUS 10 MAaTEMAaTHUYECKOMY aHAJIU3Y
115 BTy30B». M., 2003 1.

Humepnem pecypcuwi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — Ilone3Hble CChUIKM Ha
CaliThl MaTeMaTHYEeCKOM W  00pa3oBaTENIbHOW  HAMPAaBICHHOCTHU: Y4YeOHbBIC
MaTepuabl, TECThI

2. http://www.fxyz.ru/ - UHTepakTUBHBINA CIIPABOYHUK (OPMYI U CBEJACHHS TIO
anredpe, TPUTOHOMETPHUH, TEOMETPHUH, (HU3HKE.

3. http://maths.yfal.ru - CnpaBo4HMK COAEPXKHUT MaTepHall MO MaTeMaTHKE
(apudmeTnka, anredpa, reoMeTpus, TPUTOHOMETPHUS ).

4. allmatematika.ru - OcHoBHbIE (opmynbl 1o anredbpe U TEOMETPHUU:
TOXKJECTBEHHBIE TMPEOOPa30BaHUs, MPOTPECCUU, MPOU3BOIHAS, CTEPEOMETpPHUS U
pod.

5. http://mathsun.ruw/ — Hcmopua mamemamuxu. buorpaguu BeIUKUX
MaTEeMaTHKOB.

6. www edu .ru/dok edu asp

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

OLIEHKA

pe3ynbTaToOB
OCYUIIECTBJISICTCSl TMPEINojaBaTeieM B TMPOIECCE IMPOBEACHHUS

OCBOCHUA

y4eOHOTO

npeaMeTa
Y4EOHBIX H

MMPAKTHYCCKHUX SaHHTHﬁ, TCKYICIO W IIPOMCKYTOYHOI'O KOHTPOJIA, a TaKiKe

BBIIIOJIHCHUA O6ytlaIOHII/IMI/ICH WHIWBUAYAJIbHBIX W/Uan I'PYIIIOBBIX
BHEAYJIUTOPHBIX CaMOCTOSITENbHBIX padoT (BCP)
Paszoen Peszyromamer | Buo Dopmvl u mMemoosi Buo Dopma Oyenka
u/unu 0c80eHs KOHMpONA | KOHMpOJs OYEHOYHO20 | UHOUBUOya | pesyabm
mema npeomema * cpedcmea | bHO2O amos
yuema
ycnesaemo
cmu
Pazpen 1 TectupoBanue. Tecr. Y4aeOHsIi banbhas
Tema Brmonnenne BCP 3ananue JKypHaL OLICHKA
1.1.-1.2. 1 . s BCP 3HAaHUH H
Texymumii N
YMEHUH
(2-5)
Pasnen 2 Y CTHBIN 1 MACBEMEHHBIR KonTpons Y4eOHbIit banbnas
Tema orpoc. HBIC JKypHaI. OIICHKA
2.1.-2.4. Brinonnenue BOIIPOCHL. 3HAHUU U
1,2 . | mpakTHYeCKHX paboT U 3ananue YMEHUH
Texyuuit BCP JUIs 2-5)
MpaKTHYeC
KHX paboT
u BCP
Paznen 3 Y CTHBIN U MUCEMEHHBIH Bonpocst VYueOHnbiii | banbHas
Tema orpoc. W 3alaHus | JKypHAIL OIICHKA
3.1.-3.2. Brimonaenue IS 3HAHUU U
12 MIPAKTHIECKHUX padoT U ompoca. YMEHUH
’ Texymmit | BCP 3amanne (2-5)
TUTST
MpaKTH4ec
KHX paboT
u BCP
Paznen 4 YCTHBIN U TMCBMEHHBIN Bompocet Y4aeOHbIi banpnas
Tema 4.1 orpoc. U 33IaHUsL | JKypHalL OIIeHKa
Brimosninenue s 3HAHUU U
12 HNpPaKTUYECKUX padoT U ompoca. YMEHHUH
’ Texymmit | BCP 3amanne (2-5).
TUTST
MpaKTH4ec
KHX pabot
u BCP
Pasnen 5 Y CTHBIN U MTUCBMEHHBINA Bormpocet Y4eOHbIit banbnas
Tema orpoc. W 33JIaHUs | JKypHAIL OIICHKA
5.1-5.2 Brimonnenne IS 3HAHWH U
12 MIPAKTHIECKUX padoT u ompoca. YMEHUH
’ Texymuit | BCP 3amanue (2-5)
JUTS
MPaKTHYEC
KHX pabot
u BCP
Pazgen 6 Y CTHBIN U MUCbMEHHBIA Bormpocet VueOHbli Banpnas
Tema orpoc. Brimonanenue W 33JIaHUs | JKypHAIL OIICHKA
6.1-6,3 1,2 MIPaKTHYECKUX paboT U JUIs 3HAaHUH U
Texymuit | BCP ompoca. yMEHUN
3ananne (2-5)
JUTS
MPAaKTHIEC
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KuX pabot
u BCP
Pasnen 7 Y CTHBIN 1 MTUCBMEHHBINA Bormpocet VueOHbIi banbnas
Tema7.1 omnpoc. U 3aJaHusl | JKypHall. OLICHKA
BrimosnneHune IS 3HAHUU U
1,2 MPAaKTHIECKUX padoT u ompoca. YMEHUH
Texymmit | BCP 3amanue (2-5)
TUTS
MpaKTHUiec
KUX padot
u BCP
Paznen 8 Y CTHBIN U NHCEMEHHBIH Bompocst YueOHbIi banbnas
Tema 8.1 oI1pocC. U 3aJaHusl | KypHal. OLICHKA
Brinmonnenue s 3HAHUU U
12 MPAKTHIECCKHUX padoT U ompoca. YMEHUIA
’ Texymmii | BCP 3amanne (2-5)
TUTS
TpaKTHIecC
KHX pabot
u BCP
Pa3nen 9 Y CTHBIN U MTACBMEHHBINA Bormpocet Y4eOHbIit banbnas
Tema 9.1 orpoc. U 331aHusl | JKypHaL OIIeHKa
Brimonnenue s 3HAHUU U
12 MPaKTUICCKHUX PadoT U ompoca. YMEHUHA
’ Texymuit | BCP 3ananue 2-5)
JUIs
MpaKTHIec
KHX pabot
u BCP
Paznen Y CTHBIN U MTACBMEHHBINA Bormpocet Y4eOHbIit banbnas
10 omnpoc. U 3aJ]aHusl | JKypHaI. OLICHKA
Tema BrimonneHue IS 3HAHUU U
10.1-10. 12 MPAaKTHIECKUX padoT U omnpoca. YMEHUI
2 ’ Texymmit | BCP 3amanne (2-5)
JUIs
MpaKTHUIecC
KHX paboT
u BCP
Paznen 11 YCTHBIN U TMCBMEHHBIN Bompocst Y4aeOHsbIi banpnas
Tema ompoc. Y 3aJ]aHusl | JKypHAaIL. OIIEHKA
11.1-11.5 Brinonxenue s 3HaHUHU U
12 MPAaKTHIECKUX padoT U ompoca. YMEHUH
’ Texymmit | BCP 3amanne (2-5)
TUTST
MpaKTH4ec
KHX pabot
u BCP
YueOHbI DKk3aMeH Dk3ameHal | Y4ueOHBIH banpnas
" TipomescyT HOHHBIC JKypHaJ. oueHKil
npeamMeT 1,2 oML 3aJaHus DK3aMeHair 3HaHI/II/IU "
MOHHASI YMEHUH
BEIOMOCTL | (2-5).

*Pe3ynbTaThl YCBOSHHS MIPEIMETA:
1 — 3HaHus
2 — ymeHus
3 - HaBBIKU
OneHka pe3ynpraroB **
1) 3VH - B 6amax (2-5)
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OIIEHKA OCBOEHMSA OBYYAIOIIIUMHUCHA ITPOI'PAMMBI B YACTH
JOCTHKEHUA JIMYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX
pe3yJabTaToB Kpurepnn JIP MeTtoabt H3MepeHns
peanu3anuu nokasareJei JIP
NPOrpamMmbl
BOCIIUTAHUS
JlemoHcTpanus ©HTEpeca K Oyayiei npodeccu; Omnpoc
[lonoxkurenpbHass  AMHAMUKa B OpraHU3aluu | AHKETUPOBAHUS
COOCTBEHHOM yueOHOU JeATEIIbHOCTH o | KoHkypcel
pe3ylibTaTaM  CaMOOLIEHKH, caMoOaHaju3a U | nmpodmacrepcTBa
KOPPEKLIUU €€ PEe3YJIbTATOB; TBopueckue 3aaHus U
[IposiBnenue BBICOKOMPO(ECCHOHANBHON TPYAOBOH | aHAJINU3 UX BBIMOJTHEHUS
aKTUBHOCTH, TectupoBanus
Yyactue B UCCIEOBATENbCKOM M MPOEKTHOH | Pa3iIMYHOTO BHJIA
pabore; NunuBunyanbHbIe
1P 4 Yyactue B KOHKypcax MpodecCHOHAIBHOTO | Oecelibl
MacTepcTBa,  oJIMMIMamax o  npodeccuu,

BUKTOPHHAX, B IPEIMETHBIX HEJEIIAX;
KoHcTpykTuBHOE B3aumojeiicTBue B yueOHOM
KOJUUICKTHUBE/OpuUrae;

[IposiBnenue KYJIbTYpbI noTpedIieHus
uHboOpMalMY, yYMEHUI U HaBBIKOB I10JIb30BaHMS
KOMIIBIOTEPHOW TEXHUKOH, HABBIKOB OTOOpa U
KPUTHYECKOI'O aHanu3a HMHPOpPMALUH, yMEHUS
OPHUEHTHPOBATHCS B MH(}OPMALIMOHHOM
IIPOCTPAHCTBE.
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