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1. IACIHOPT MIPOI'PAMMbBI YYEBHOM JUCIUILINHBI
MATEMATHUKA

1.1. O6aacTh NPUMEHEHHUS IPOrPAMMBI

PabGouas nmporpamMma y4eOHOM quCHUILIMHEI MaTeMaTHKa NpeHa3HauCHa IS U3yYeHHS
MaTeMaTUKH B YUYPESKICHUAX CPEIHETO MPO(ECCHOHAIBLHOTO O0pa30BaHUs, pPEaTH3yIONNX
00pa3oBaTENFHYIO0 MPOTPaMMy CpPEAHEro (MoJHOro) oOlImiero oOpa3oBaHUS, MPHU IOATOTOBKE
CIIEeNUaIUCTOB cpeaHero 3BeHa. OOyuatromuecs B yupexaennu CIIO mo manHomy mnpoduiiio
U3y4yaloT MaTeMaTuKy B oObeme 234 uacoB. PaOouas mporpamma ydeOHOH AMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE ITPUMEPHON OCHOBHOHM 00pa30BaTEeIbHON MPOrpaMMBbl CPETHETO OOIIETO
oOpa3oBaHusi, o100peHa perieHueM (enepanrbHOro yueOHO-METOIUYECKOro O0beIMHEHHUs MO
obmemMy obpazoBanuto (potokoia oT 28 uroHs 2016 1. Ne 2/16-3) mns cnenmanbHocTr 40.02.02
[TpaBooxpaHuTeIbHAS AESATEIBHOCTD

1.2. MecTto aucuuninabl MareMaTHKa B CTPYKTYpe OCHOBHOM NpogeccHoHAJIbHOI
oOpa3oBarte/ibHOI nporpammbl: O01e00pa3oBaTeJIbHbIN UK, 0230Basi TUCIUIUIAHA.

1.3. Lean u 3a1a4m y4eOHOI TUCHUILINHBI — TPeOOBAHUA K Pe3y/JbTATAM OCBOECHHS
AUCHUTLINHBI:

OcBoenHue coaepkanus yadeOHOM TUCIUILUTMHBI « MaTemMaTuka» o0ecreunBacT
JOCTUXKEHUE CTYJACHTAMU CIEAYIOINX Pe3yJbTATOB:

. JIMYHOCTHBIX:

- c(hopMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCAIHHOM S3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHHUS SABJICHUMN U MPOIECCOB, UICSIX U METOIaX MAaTEMAaTUKH;

- MOHMMAaHHE 3HAYUMOCTU MAaTEMAaTHKH IS HAYYHO-TEXHHUYECKOTO Mporpecca,
c(hopMUPOBAHHOCTH OTHOIIECHHUS K MAaTE€MaTHKE KaK K 4acTU OOIICYETIOBEUECKOU KYJIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTUS MAaTEMaTUKH, SBOJIIOLUEN MATEMAaTUYECKUX UJEH;

- pa3BUTUE JIOTUYECKOTO MBINUIICHUSI, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS,
ANTOPUTMHUYECKOW KYJBTYPbl, KPUTHUYHOCTH MBIILICHUS Ha YypOBHE, HEOOXOIWMOM IS
Oynymieli nmpodecCHOHAIBHOW  JACSATEIBLHOCTH, IJIsi TPOJOJDKCHHS  00pa3oBaHHWs U
camMo00pa3oBaHU;

- OBJIQJICHUE MAaTE€MAaTHYECKUMU 3HAHUSMH U YMEHHUSIMU, HEOOXOIUMBIMU B T0-
BCEIHEBHOW JKM3HHM, [UJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCIUIUIMH U
JTUCHUIUIMH TPO(ECCHOHATBHOTO IUKIIA, IS TOJIydeHUs oOpa3oBaHUS B O0JACTAX, HE
TpeOyIOIMX YTrIy0JIeHHOW MaTeMaTHYeCKON IMOITOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaM000pa30BaHUIO,
Ha TPOTSHKCHUU BCEH KW3HU; CO3HATEIIPHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIIEIHON MPOGeCCHOHANBHONW U O0IIECTBEHHOW JIeSI TEILHOCTH,

- TOTOBHOCTh U CIIOCOOHOCTB K CAMOCTOSITEIbHONH TBOPYECKOM U OTBETCTBEHHOM
JesITEIbHOCTH;

- TOTOBHOCTh K KOJUICKTMBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHON, OOIIECTBEHHO TOJE3HOW, Y4eOHO-UCCIeNOBATEIbCKON, MPOSKTHON W
JIPYTUX BUJIAX JIEATEIbHOCTH;

- OTHOIIEHUE K TPOdEeCCUOHATBHON NeITEIbHOCTH KaK BO3MOXXHOCTH y4acTHUs B
pEIIeHNH JTUYHBIX, 00IIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IICHAIIMOHAIBHBIX MTPOOIEM;

. MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSITEIbHO OMNpPEACIATh €U JACATECIBHOCTH M COCTaBIATH
MIJIaHBI IESITETbHOCTH; CAaMOCTOSTEIBHO OCYIIECTBIATh, KOHTPOJHUPOBATh M KOPPEKTUPOBATH
JeSTEILHOCTh; HMCIIOJIb30BaTh BCE BO3MOXHBIC PECYpCHl JUISI JOCTHXKCHHUS IOCTAaBICHHBIX
1ejie W pealn3aluu MIaHOB JACSTEIbHOCTH; BHIOUPATh YCIEIIHBIE CTPATETHH B Pa3IMYHBIX
CUTYyalUsIX;

- YyMEHUE TMPOAYKTUBHO OOIIAThCA H B3aMMOJIEMCTBOBAaTH B IMpoIlecce
COBMECTHOM AESTETbHOCTH, YUYUTHIBATh MO3ULINH APYTUX YYACTHUKOB JAEATENbHOCTH, I dek-
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THUBHO pa3periaTh KOH(JIHKTHI;

- BIIaJICHUE HaBBIKAMU TI03HABATEIbHON, Y4YeOHO-UCCIENOBATEIbCKONH U
IPOEKTHOMN JIESTEIbHOCTH, HaBBIKAMH Pa3pelIeHHs] MpooOsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHCKY METOJOB PpEIICHUsS MPAaKTUYECKUX 3a/Jad, MPUMEHEHHIO
pPa3JIMYHBIX METOJ0B O3HAHUS;

- FOTOBHOCTh W CIIOCOOHOCTh K  CaMOCTOATENbHOM  MH(MOPMALMOHHO-
MO3HABATEJIbHON JIESATEIbHOCTH, BKJIIOYAash YMEHHE OpPUEHTUPOBATHCS B  PA3IUUHBIX
HMCTOYHUKAX MHPOPMAIIUU, KPUTUUECKU OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO, T10-
Jy4aeMylo U3 pa3IN4YHbIX HCTOYHUKOB;

- BJIaJICHUE SI3bIKOBBIMHU CPEJCTBAMU: YMEHHUE SCHO, JIOTHYHO U TOUYHO HU3JIaraTh
CBOIO TOUYKY 3pEHUS, UCIIOJIb30BaTh aJIEKBAaTHbBIE A3bIKOBBIE CPEJCTBA;

- BIIaJICHUE HaBBIKAMHU  [IO3HABAaTENbHOW  pedleKCMH KaKk  OCO3HAHMS
COBEpULIAEMbIX JAEHCTBUM U MBICIUTEIbHBIX IPOLECCOB, UX pE3yJbTAaTOB U OCHOBAaHMUIA,
CpaHUI] CBOEr0 3HAHUS W HE3HAHMUS, HOBBIX IO3HABATEIBHBIX 3a/ady U CPEIACTB IS HX
JOCTUKEHUS;

- 11eJIeYy CTPEMJICHHOCTh B TIOMCKAaX M MPUHATUM peLIeHUI, COOOpa3UTEeNbHOCTD U
MHTYULHUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTABICHHUI; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U FapMOHUIO MUPA;

* PeAMEeTHBIX:

- c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJbTYpbl 1 MECT€ MATEMAaTUKU B COBPEMEHHOM IIUBUIIN3ALMU, CTIOCO0AaX ONMUCAHUS SBJICHUN
pearbHOTrO MUpPa Ha MATEMAaTUYECKOM SI3bIKE;

- c(hOpMUPOBAHHOCTb MPEJCTABICHUNA O MAaTeMaTUYECKUX MOHIATHUAX Kak
BOKHEUIINX MaTEeMaTUYECKUX MOJENSAX, IO3BOJSIOUIMX OIUCHIBATH M HU3y4aTb pa3HbIC
IpOLIECChl U  SBJCHUS; IOHMMaHHE BO3MOXXHOCTH aKCMOMATHYECKOrO0 IOCTPOCHUS
MaTeMaTH4YEeCKUX TEOPUl;

- BJIaJICHUE METOJIaMM JI0Ka3aTeJIbCTB W aJrOPUTMOB PELICHUS, YMEHHE HX
MIPUMEHSATH, IPOBOJNUTH JOKA3aTEJIbHbIE PACCYKJICHUS B X0O/I€ pEIIeHU 3a/1a4;

- BJIaJICHUE  CTAaHAAPTHBIMU  TpPUEMaMH  PEIICHUsS  palMOHAIbHBIX U
MppalUOHANBHBIX, [I0Ka3aTElIbHbIX, CTENEHHBbIX, TPUTOHOMETPUUYECKUX YPAaBHEHUU U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHME IOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCIIE
JUIs TIOMCKA My TH PELIEeHUS U WILTIOCTPALIMU PEUICHHS] YPAaBHEHUU U HEPABEHCTB;

- c(hOpMHPOBAHHOCTH IpeACTaBICHUM 00 OCHOBHBIX TTOHSITHUSX
MaTeMaTH4YeCKOro AaHajlu3a W HX CBOMCTBaX, BJIAJE€HHE YMEHHUEM XapaKTepU30BaTh
noBepeHHe (YHKIUH, HCIOIb30BAaHHWE IONYUYEHHBIX 3HAHWUW IS ONMHCAHUS M aHalu3a
peanbHbIX 3aBUCUMOCTEN;

- BJIaJICHUE OCHOBHBIMU TIOHATHSIMM O TUIOCKMX M TMPOCTPAHCTBEHHBIX
reoMeTpuieckux (Gurypax, iXx OCHOBHBIX CBOHCTBaX; c(hOPMUPOBAHHOCTh YMEHHUS PACIO3HA-
BaTh reoMeTpuyeckue (GUTrypsl Ha YepTexkax, MOJAENSIX U B peaJbHOM MHUpPE; MPUMEHEHUE
U3YUYCHHBIX CBOICTB reoMmeTpuueckux ¢Guryp u ¢Gopmyn sl peuieHUs TeOMETPUUYECKHUX
3a7a4 M 33724 C IPaKTHUYECKHUM COJIEpKAHUEM;

- c(hOpMUPOBAHHOCTh MPEACTaBICHUM O TMpoOIEccax M SBICHHUSAX, HMEIOUIUX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE, OCHOBHBIX
MNOHATHUSAX DJJIEMEHTApHOM TEOpPUM BEPOSATHOCTEH; YMEHMH HaxXOAUTh U OLIEHUBATh
BEPOSITHOCTH HACTYIUIEHUS! COOBITHI B MPOCTEHUIINX MPAKTHYECKUX CUTYalMsIX U OCHOBHBIE
XapaKTEPUCTUKH CIy4YalHbIX BEIIMYUH;

- BJIaJICHUE HABBIKAMH HCTIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM MPH
pelIeHnu 3aaad4.

TPEBOBAHMUA K PE3YJIBTATAM OBYYEHUSA

B pesynbrare uzyuenust yueOHON AUCHUIUIMHBI «MaTemMaTHka» 00yJaronIuiics JOMKEH:



YMETh CaMOCTOSATEIBHO ONPENEIATh LENU JAESITEIbHOCTH M COCTAaBJISITH IIJIaHBI
JNEATEIBHOCTH; CAaMOCTOSATEIBHO OCYIIECTBIATh, KOHTPOJMPOBATH U KOPPEKTHPOBATH
JEATEIBbHOCTh; HMCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JTOCTHXKEHHS ITOCTaBJICHHBIX
Hesne M peanusalnyy IUIaHOB JEATEIbHOCTH; BHIOMPATh YyCHEIIHbIE CTPATETUU B Pa3IMYHBIX
CUTYyaLUsX;

yMeThb MPOAYKTHMBHO OOLIATBCA M B3aUMOJCHCTBOBAaTH B IIPOLECCE COBMECTHOM
NEeATEeNIbHOCTH, YUUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JE€ATENbHOCTH, 3(P(HEKTUBHO
paspemarb KOH(QIUKTHI,

yMeTb OpPHUEHTUPOBATHCS B pPAa3JIUYHbIX HCTOYHUKAX HWHQOpMALNH, KPUTHUECKU
OLICHUBATh U UHTEPIPETUPOBATH UH(POPMALIHIO, MOJTYyYaeMYIO U3 Pa3IMYHBIX HCTOUYHUKOB,

yMeTh  LEJIEYCTPEMJIECHHO  MCKaThb WM  IPUHUMATh  PELIEHMsS,  pa3BUBATh
CO00Pa3UTENBHOCTD M HHTYHIIMIO, Pa3BUBATh POCTPAHCTBEHHbBIE MPEICTABICHUS; Pa3BUBAaTh
CIIOCOOHOCTH BOCIIPUHUMATh KPAacoOTy U FapMOHHIO MUPA;

BJAa/leTh HaBBIKAMHM II03HABATEJbHOH, yueOHO-HCCIIEOBATEIbCKONM U IMPOEKTHOM
NeATEeIbHOCTH, HaBbIKAMHM pa3peuieHuss MpoodsieM; CIOCOOHOCThIO U T'OTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJNOB PpCLICHUS MPAKTUYECKUX 3a4ad4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

BJIaJleTh METOJaMH J0Ka3aTelIbCTB U AJITOPUTMOB PEUICHUS, YMETb UX IPUMEHSATH,
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/1€ PELICHHUs 3a/1a4;

BJIaJleTh OCHOBHBIMU IOHATHUAMHU O IIJIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HUX OCHOBHBIX  CBOMCTBax; Cc(QOpPMHUpPOBBHIBATHL YMEHHUS  paclo3HaBaTh
reoMerpuyeckue (Urypbl Ha deprexax, MOJENSIX MU B PpeaJbHOM MHUpPE; IpPUMEHEHUE
U3YUYEHHBIX CBOICTB reoMeTpuuecKux ¢Guryp U ¢GopmyJsl sl peuieHUus IeOMETPUUYECKHUX
3a7]a4 ¥ 3a7a4 C IPAKTUYECKUM COJECpIKAHUEM,;

BJIaJIeTh HABbIKAMHM HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIPU
peLIeHUN 3aa4.

3HATh U UMETh NPEACTABICHHUS O MaTeMaTHKE KaK 4YaCTU MUPOBOU KYJIbTYpPbl U MECTE
MaTeMaTHKH B COBPEMEHHOM IUBHJIM3AIUHU, CIIOCO0AaX OMUCAHUS SIBJICHUU peaJbHOTO MHUpa
Ha MaTEMaTUYECKOM S3bIKE;

3HATHh CTaHJApPTHBIE MNPUEMbl PEUICHUS PALUOHAIBHBIX W UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM;
HCTOJIb30BaTh TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMM, B TOM YMCJIE [ MOUCKA NMYTH PEUICHUS
Y WITIOCTPALUM PEIIEHNs] YPABHEHUN U HEPABEHCTB;

3HATh BAXHEUIIINE MATEMAaTUYECKUE MOJEIHU, MO3BOJISIIOIIME ONHUCHIBATh U M3y4daTb
pasHble MpoOUECcChl U SIBICHMS; MOHUMATh BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOEHHS
MaTEMaTHUYECKUX TEOPUU;

3HATh OCHOBHBIE NOHATHS MAaTEMATHYECKOTO aHalu3a M HMX CBOWCTBA, BIIAJETh
YMEHHEM XapaKTepHU30BaTh IMOBEJCHUE (PYHKIHMH, WUCIOIB30BATh TMOJNYUCHHBIC 3HAHUS IS
ONMCAHUA U aHAJIN3a PEAbHBIX 3aBUCUMOCTEM;

3HATH O Tpoleccax H  SBJCHHUAX, HMEIOIUX BEPOSATHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JE€MEHTApHOU
TEOPUU BEPOSITHOCTEH; YMEHUN HAXOJUTh U OLEHUBATH BEPOSATHOCTU HACTYIUICHUS COOBITUM
B MPOCTEHIINX MNPAKTUYECKUX CHUTyalHsIX M OCHOBHBIE XapaKTEPUCTHUKH CIIyYailHBIX
BEJIMYVH.

MartemaTuka: anreﬁpa H HAYAJAa MATEMATHY€CKOI0 aHaJIu3a, recoMeTpus

yrﬂyﬁﬂeﬂl—[blﬁ YPOBE€HbL «CI/ICTCMHO-TeOpeTI/I'IECKI/Ie pe3yJabTaThbD»

IV. BBINyCKHUK NOJTYYHT

Pazgen II. BoINyCKHMK HAYYHTCH
BO3MOKHOCTb HAYYHUTHCH




Ileau ocBoeHUs
npeameTa

Jl1s ycremHoro nmpoIosKeHust
00pa30BaHus 10 CIIELUATBHOCTSIM,
CBSA3aHHBIM C IIPUKJIAIHBIM
UCIIOJIb30BaHUEM MAaTEMAaTUKHU

Jlnst oGecnieueHust
BO3MO>KHOCTH yCIICIITHOTO
IPOI0JDKEHUS 00pa30BaHUs 110
CTICIIATIBHOCTSIM, CBSI3aHHBIM C
OCYILECTBIICHUEM HAYYHOU U
HCCIIEIOBATEIBCKOM
JESTEIBHOCTH B 00J1aCTH
MaTeMaTHKU M CMEKHBIX HayK

ONEeMEHTBI TCOPUU
MHOXECTB U

- CBoOoHO
OIIEpUPOBATH <5> MOHATUSAMU: KOHEUHOE
MHOXECTBO, DJIEMEHT MHOXECTBA,
IIOAMHOKECTBO, IIEPECEUCHHUE,
00bEeIMHEHNE U Pa3HOCTh MHOYKECTB,
YHUCJIOBBIE MHOKECTBA HA KOOPJAMHATHOMN
IIPSIMOM, OTPE30K, UHTEPBAl,
ITOJIyHHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTOW TOUYKOM, Tpaduueckoe
IIPEACTABICHUE MHOKECTB HA
KOOPJMHATHOH IIJIOCKOCTH;
- 3371aBaTh MHOXKECTBA NIEPEUHCICHUEM U
XapaKTEPUCTUUYECKUM CBOMCTBOM,;

- OIIEpUPOBATh MOHATHIAMMU:
YTBEPKACHHUE, OTPULIAHUE YTBEPKICHMUSI,
WCTUHHBIE U JIO)KHbBIE YTBEPKICHUS,
IIPUYNHA, CJIEACTBUE, YACTHBIN Cirydai
00LIero yTBEpKIEHUS, KOHTPIPUMED;

- IPOBEPATH NPUHAIEKHOCTD YJIEMEHTA

- JlocTKkeHHe
pe3yJsibTaToB pazzena II;

- OIIEpPUPOBATDH MMOHSATHEM
onpeJieNIeHUs], OCHOBHBIMU
BUJIAMH OTPEJICICHUIA,
OCHOBHBIMH BUJAMH TEOPEM;
- IOHUMATh CYyTh KOCBEHHOI'O
JI0Ka3aTelIbCTBA;

- ONEPUPOBATH MOHATUIMU
CYETHOT'O0 Y HECUETHOTO
MHO>KECTBa;

- IPUMEHSITH METO/T

MaTeMaTHYEeCKOMN MaTeMaTUYECKON UHIYKIIMH
MHOECTBY; .
JIOTUKHU JUTSl IPOBEJICHUS PACCy KJICHUM
- HaXOJIUTh TepecevyeHrne u 00beTMHEHNE
Y JIOKA3aTeNbCTB U MPHU
MHOECTB, B TOM YHCJIE TTPEICTABICHHBIX
o . pelieHuu 3a1ad.
rpaduyecKky Ha YMCIOBOM MPSMOI U Ha .
o B noBcenHeBHOM KU3HU U TIPU
KOOPAWHATHOM IIOCKOCTH;
M3YUYEHUU JPYTUX MPEIMETOB:
- IPOBOJIMTH JI0KA3aTEIbHBIC
- UCITOJIb30BaTh TEOPETUKO-
paccyKaeHus ISl 000CHOBaHUS .
. MHOKECTBEHHBIH S3bIK U A3BIK
WCTUHHOCTH YTBEPKICHUN.
o JIOTUKY JIJISI OTTUCAHUS
B noBceHeBHOM KU3HU U IPU U3yUYECHUU
peanbHBIX IPOLIECCOB U
JIPYTUX MPEIMETOB: .
SIBJICHHU, TIPU PEIICHUH 337124
- UCTIOJIb30BATh YMCIOBBIE MHOXKECTBA Ha
. N JPYTHUX YY4EOHBIX MTPEIMETOB
KOOPJIMHATHOM MPSIMOM U HA
KOOPJAMHATHOM TIJIOCKOCTH JIJIsl OTTMCaHUS
peaIbHBIX MPOLIECCOB U SIBICHUIA;
- POBOJIUTH JIOKA3aTEIbHBIC
PacCyXJI€HHs B CUTYalHsIX
MOBCETHEBHOM KU3HHU, TIPU PEIICHUN
3a/1a4 U3 JIPYrux NpeIMeTOB
- CBOOOIHO OTIEpUPOBATh MOHITHIMHU: - Jloctroxenue
Uucna u HaTypajabHOE YUCIIO, MHOXKECTBO pe3yabpTaToB paszaeina II;
BBIPAKCHUS HaTypaJIbHBIX YHCEJ, LIEJI0€ YHCIIO, - cBOOOJIHO ONIEpUPOBATH

MHOKECTBO LICJIBIX YHUCCII, OOBIKHOBEHHAS

YU CJIOBBIMH MHOKCCTBAMHU ITPpHU
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Ipo0Ob, NeCATUIHAS JPOOh, CMEIIAHHOE
YHUCJI0, PAIIMOHAIEHOE YHCIIO, MHOKECTBO
paIoHATBHBIX YUCEI, UpPAIlIOHATHHOE

YHUCJI0, KOPEHb CTETICHU N,
JIEUCTBUTEIIFHOE YHCIIO, MHOKECTBO
JIEHCTBUTEILHBIX YHCEJI, TEOMETPUYECKas

WHTEPIIPETAINS HATYPATbHBIX, IETBIX,
palMOHAIBHBIX, ICUCTBUTEIIBHBIX YUCEIT;
- IOHUMATh U OOBSACHATH PAZHUILY MEXKITY

MMO3HUIIMOHHOM M HEITO3UIIMOHHON
CHCTEMAaMH 3aIIMCH YHCE;

- IEPEBOIUTH YKCJIA U3 OJTHON CHCTEMBI
3anucu (CUCTEMbI CUMCIIEHUS) B APYTYIO;
- JIOKa3bIBaTh ¥ MCIOJIb30BaTh IPU3HAKH
JETUMOCTH CYMMBI U TIPOU3BEACHUS TIPU

BBITIOJITHCHUH BBIYMCIICHUHN U PEIICHUN

3aj1ad4;

- BBITIOJIHATH OKPYTJICHUE PAIIMOHAILHBIX
Y UPPALMOHATILHBIX YUCEN C 3aaHHOU
TOYHOCTEIO;

- CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA
pa3HBIMH CIIOCOOAMU;

- YIIOPSII0YMBAThH YUCIIA, 3alTUCAHHBIC B
BHUJIe OOBIKHOBEHHOM U IECATUYHON
Ipo0Owu, Yuclia, 3aTUCaHHbIe C
HCIIOJIb30BaHUEM apU(PMETHIECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTeneHn
Oopire 2;

- Haxoauth HOJI u HOK pa3ubimMu
croco6aMu M UCTOIb30BaTh UX MPHU
pelIeHnN 3a/1ay;

- BBINIOJIHATH BEIYHCIICHUI U
npeoOpa3oBaHUs BRIPAKEHUH,
COJIEpIKaITUX JIEHCTBUTEILHBIC YHCIIa, B
TOM YHUCJI€ KOPHH HATYPaTbHBIX
CTETICHEH;

- BBITIOJIHATH CTaHIapTHBIE
TOXXJIECTBEHHBIE TPEOOPA30OBAHUS
TPUTOHOMETPUYECKUX,
Jorapu(MUUECKUX, CTETICHHBIX,
UPPaIlMOHATEHBIX BBIPAKECHU.

pelIeHnu 3a/1ay;

- IOHUMATh MPUYUHBI U

OCHOBHBIE UJIEU PACIIUPEHUS

YHUCIIOBBIX MHOKECTB;
- BJIaJIETb OCHOBHBIMH

HNOHSTHUSAMH TEOPUU JETUMOCTU

MIPU PELICHUU CTaHJAPTHBIX

3aj1ad
- UMETh 0a30BBIC
MIPEJICTABICHUSI O MHOYKECTBE
KOMIUIEKCHBIX UHCET,;

- cBOOOJTHO BBHITIOJHSATH
TOKJIECTBEHHbBIE
npeoOpa3oBaHus

TPUTOHOMETPUYECKUX,

Jorapu(pMHUUECKUX, CTEIIEHHBIX
BBIPAKECHU;
- BIasieTh popmyIion OmHOMA
HreioToHa;

- IPUMEHSTH NPU PELICHUH
3a71a4 TEOPEMY O JUHEHMHOM
npencrasienun HOJI;

- IPUMEHSTH IPU PELICHUU
3amau Kuraiickyto Teopemy 00
OCTaTKax;

- IPUMEHSTH NPU PELICHUH
3anad Manyro teopemy depma;
- YMETb BBITIOJTHSTH 3aIUChH
4Kclia B IO3UIMOHHON cucTeMe
CUMCIICHUS;

- IPUMEHSTH P PELICHUU
3a/1a4 TEOPETUKO-UYHCIIOBbIE

(GYHKIIUU: YUCIIO U CyMMa
nenutenen, GyHKIu Diepa;

- IPUMEHSTH P PEUICHUU

3a/1a4 1EeIHbIe ApooH;

- IPUMEHSTH P PEUICHUU
3aJ1a4 MHOTOWJIEHBI C
JEMCTBUTENbHBIMU U LEIBIMU
Kod(purmenTamu;

- BJIQJIETh MOHATUSIMU
MIPUBOAUMBIN U
HEMPUBOAUMBII MHOTOYJIEH U
MIPUMEHSTH UX TIPU PEIICHUN
3a/1ay;

- MPUMEHSTH TIPH PEIICHUN
3a1a4 OCHOBHYIO TEOpPEMY

anreopsr;

- IPUMEHSTH P PELICHUU
3a/1a4 mpocTenme GyHKIuI
KOMILIEKCHOU ITIEPEMEHHOM KaK
reoMeTpUUecKue




npeoOpa3oBaHus

IPYTUX TIPEIMETOB:
- BBITOJIHATH U OOBSICHATH CPaBHEHUE
PE3yNIbTaTOB BBIYUCICHUHN TIPU PELLIECHUU
IIPaKTUYECKUX 3a]a4, B TOM YHUCJIE
MPUOIMKEHHBIX BBIYUCICHUH, HCIIONB3YS
pasHble CII0COObI CPaBHEHUH;
- 3aMKMChIBaTh, CPABHUBATh, OKPYTJISAThH
YHCJIOBBIE JJaHHBIE PEaJIbHBIX BEJIINYMH C
HCIIOJIb30BaHUEM PA3HBIX CUCTEM
U3MEpEHMUS;
- COCTaBJIATh U OLIEHUBATh Pa3HBIMU
Croco0amMM YHMCIIOBbIE BHIPAXKEHUS PU
pelIeHnU IPaKTUYECKUX 3a7a4 U 3a7a4 U3
JpYyTuX y4eOHBIX MpPEAMETOB

B noBcegHeBHOM KU3HU U IIpU U3y4YCHUU

YpaBHeHus u
HEPaBEHCTBA

- CBOOOAHO ONEepUPOBATh MOHATUAMHU:
ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPAaBHEHHMSI U HEPABEHCTBA, yPAaBHEHHUE,

ABJISIOILEECS CIIEICTBUEM JIPYTOrO
YPAaBHEHHUs], yPABHEHUS, PABHOCUJIBHBIE

Ha MHOYKECTBE, PABHOCUJIbHBIE
peoOpa3oBaHus ypaBHEHUH;

- pemarth pa3Hble BUbl ypaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUs 3-i U 4-1i
cTerneHe, ApoOHO-paIMOHAIbHBIC U
UPpaLMOHAJIbHBIE;

- OBJIa/IETh OCHOBHBIMH THUIIAMHU
MOKa3aTebHbIX, JIOTapU(HPMUIECKUX,
HppalMOHANIbHBIX, CTETIEHHBIX YPaBHEHUN
Y HEPAaBEHCTB U CTaHIaPTHBIMU
METOJIaMU MX PEIIeHUI U MPUMEHSITh UX
IIPY PELICHNN 33/a4;

- IPUMEHATh TeopeMy besy k penieHuto
YPaBHEHUU;

- IPUMEHATH TeopeMy Buera st

pELIEHNs] HEKOTOPBIX YPaBHEHUM CTENIEHU

BBIIIE BTOPOM;

- IOHUMATh CMBICII TEOPEM O

PaBHOCHJIbHBIX M HEPABHOCHJIbHBIX

npeoOpa30BaHUSAX YpPaBHEHUN U YMETh UX

JTIOKa3bIBaTh;

- BJIAZIETh METO/IAMHU PEILIECHUS

YPAaBHEHMI, HEPABEHCTB U UX CUCTEM,

yYMETb BBIOUPATh METOJI PELICHUS U

000CHOBBIBATH CBOM BHIOOD;

- HCII0JIB30BAaTh METOJl UHTEPBAJIOB JUIsI

pe€miCHUsA HEPABEHCTB, B TOM YUCIIC

- JloctrakeHue
pe3yJsibTaToB pasnena II;
- CBOOOJIHO OTPEAETATh TUII U
BBIOUpATh METO/ PEIICHHUS

MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX YpaBHEHUIN
Y HEPABEHCTB,
HppalMOHAIbHBIX YpaBHEHUN

Y HEPABEHCTB,
TPUTOHOMETPUUECKHUX
YpaBHEHHUI U HEPABEHCTB, X
CHUCTEM,;

- cBOOOJTHO pelIaTh CUCTEMBI
JIMHEWHBIX YPaBHECHUN;
- pelaTb OCHOBHBIE TUIIBI
YpPaBHEHU U HEPABEHCTB C
napameTpamu;
- IPUMEHSTH MPU PELICHUN
3aj1a4 HepaBeHcTBa Komu-
bynsxosckoro, bepnyu;
- UIMETh IIPEJICTaBJICHUE O
HEPABEHCTBAX MEX]TY
CPEIHUMU CTENIEHHBIMU
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JPOOHO-PAIIMOHATIBHBIX U BKITFOUYAIOIIHNX B
ceOs UpPalMOHAIILHBIC BRIPAYKEHUS;

- pemaTh anreOpanyecKue ypaBHEHUS U
HEPABCHCTBA M UX CHCTEMBI C
napaMeTpamMu ajareOpandecKum u
rpaUYECKUM METOIaMHU;

- BIIAJICTh PA3HBIMHU METOIaMHU
JI0Ka3aTeJIbCTBA HEPABCHCTB;

- peliaTh ypaBHEHUS B IIEJIBIX YHCIIAX;

- H300paKaTh MHOXKECTBA Ha IJIOCKOCTH,
3aJlaBaeMbI¢ YPAaBHCHUSMH,
HEPABCHCTBAMHM U UX CHCTEMaMH;

- CBOOOIHO MCIIOJIB30BaTh
TOXKICCTBEHHBIC TIPEOOPA30BaAHNUS IIPH
pEIICHNU YpaBHEHUH U CHCTEM
ypaBHEHU M

B noBceHEBHOM JKU3HU U IIPU U3YyUEHUU
JOPYTUX IPEIMETOB:

- COCTaBJIATh U pelIaTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI IIPH PELIEHUH
3ajjay APYrux y4eOHBIX NIPEIMETOB;

- BBIIIOJIHATH OLIEHKY IIPaB1010100Us
PE3yJIbTATOB, [IOJYYaeMbIX IIPU PEIICHUN
Pa3IUYHbIX ypPaBHEHUH, HEPABEHCTB U UX
CHCTEM IIPH peIIeHNH 3aJau APYTHX
y4€OHBIX MPEIMETOB;

- COCTaBJIAThH U pelIaTh YpaBHEHUS U
HEPABEHCTBA C TapaMeTpaMu Npu
pELIeHNH 3a]1a4 IPYTUX y4eOHbIX
IIPEIMETOB;

- COCTaBJIATh ypaBHEHUE, HEPABEHCTBO
WM UX CUCTEMY, OITUCBIBAIOIINE
PEAbHYIO CUTYALIMIO WM MPUKIIAJIHYIO
3a/1a4y, UHTEPIPETUPOBATH MTOJTyYEHHBIE
pe3yJIbTaThl;

- ACII0JIB30BATh IIPOIPaMMHBIE CPEICTBA
IIPU PEIIEHUHU OTJENbHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

OyHKIUU

- Bnanets noHATHAMU: 3aBUCUMOCTD
BEJIMYMH, (YHKIIHS, apTYMEHT U 3HAUYCHUE
¢byHKIMHU, 006JaCTh ONpeIeNIeHUs 1
MHO>KECTBO 3HaUeHMH (pyHKUNHU, TpaduK
3aBHCUMOCTH, rpauk GyHKIHUU, HYJIN
(GYHKIMA, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM NPOMEXKYTKE, yObIBaHHE HA
YHCIIOBOM MPOMEXYTKE, HAaUOOJIbIIEe U
HauMEHblIIee 3HaueHne (YHKINU Ha
YHCIIOBOM IPOMEXKYTKE, IEPUOANYECKast

- JlocTkeHHE
pe3ysibTaToB paznena II;

- BJIQJIETh MOHATHEM
ACUMIITOTHI U YMETH €T0
MIPUMEHSTD MPU PEIICHUN
3ajady;

- IPUMEHSTh METO/IbI pELICHUS
MPOCTEUIIINX
mddepeHranbHbIX
ypaBHEHUH MEPBOTO U BTOPOTO
MOPSIAKOB
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(GyHKIMA, IEpUOJ], YETHAS M HEUEeTHAs
(GyHKIUU; YMETh IPUMEHSATH 3TH MOHSITHS
NIPY PELICHUH 3a/1a4;

- BJIQJICTh MMOHATHEM CTENeHHas (PYHKIIHS;
CTPOUTH €€ TpaduK U yMETb IPUMEHSITh
CBOMCTBA CTETICHHOW (DYHKITUH TPH
pELIeHNH 3a/a4;

- BJIQJICTh MOHATUSIMH MOKa3aTelbHas
(YHKIHA, SKCTIOHEHTA; CTPOUTH UX
rpaduK U yMEeTh IPUMEHSITH CBOWCTBA
MoKa3aTeIbHON (PYHKINU NP PEIICHUH
3ajady;

- BIIAJIETh TMIOHATHEM JIOTapupMuyecKas
GyHKIHS; CTPOUTH €€ TpaduK U yMETh
MPUMEHSTH CBOICTBA JIOTapu(pMHUIECKON
GyHKIUYU TpU pEeLIeHUH 3a1a4;

- BJIAJIETh IOHATUSIMU
TPUTOHOMETpHUECKHEe (QYHKLINU; CTPOUTD

uX rpaMKd U yMETh IPUMEHSTh
CBOICTBAa TPUTOHOMETPUUECKHUX (QYHKIUI

IIpY PELICHUN 33/1a4;

- BIIQJICTh MMOHATHEM OOpaTHas (PyHKIIHS;
IPUMEHSTH 3TO MOHATHE IIPU PELLIEHUN
3ajady;

- IPUMEHATH [IPU PELICHUH 3a/1a4
cBOMCTBa (DYHKITHI: YETHOCTb,
NEPUOJUYHOCTb, OTPAaHUUYEHHOCTD;

- IPUMEHSTH NPU PELICHUH 3a/1a4
npeoOpa3oBaHus rpaukoB GyHKINHT;

- BJIQJICTh MOHATHSIMH YNCIIOBas
M0CJIeI0BATENbHOCTD, apu(METHUECKAs U
reoMeTpHuecKas Mporpeccus;

- IPUMEHSATD [IPU PELICHNUH 33134
CBOICTBA U MpU3HAKU apU(PMeETUUECKOI U

F€OMETPUYECKON ITPOTPECCUM.

B noBcetHeBHOM KHU3HU U IPU U3YYECHHH
JPYTUX y4EOHBIX MPEIMETOB:
- OTIpeneNsTh 1o rpadukam u
MCTIOJIB30BATH JIJISl PEIICHUS IPUKIIATHBIX
3a71a4 CBOMCTBA PEaTbHBIX MTPOIIECCOB U
3aBUCUMOCTEHN (HAauOOIbIIHE U
HaMMeEHbIIINE 3HAUYCHHS, IPOMEKYTKU
BO3pacTaHMs U yObIBaHUS (DYyHKITUH,
NPOMEXXYTKH 3HAKOIIOCTOSTHCTBA,
ACHIMIITOTBI, TOYKH MEepeTuda, mepuo u
T.IL);
- HHTEPIPETHUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU MPaKTUIECKOM
CUTYAIHH;

- OMpeAeNATh Mo rpaduKam npocreiiue
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XapaKTePUCTUKHU TEPUOTUUECKUX
MPOIIECCOB B OMOJIOTHH, SJKOHOMHUKE,
MY3bIKE, paAHOCBA3H U Jp. (aMIUINTY 1A,
MEePHOJT U T.11.)

DIIeMEHTEI
MaTEMATHUYECKOTO
a”aJIn3a

- Bnasers nonsiTueM 6€CKOHEUHO
yObIBaroIasi TeOMETPUYECKasi IPOTrPECCHs
Y YMETb IPUMEHATD €ro IIPHU PELLICHUN
3ajady;

- IPUMEHATH JUIs PELICHUS 3a/1a4 TEOPUIO
IPEJIENIOB;

- BJIaJIETh MOHATUAMU OECKOHEYHO
00J1b11IKE U OECKOHEYHO MaJlble YHCIIOBbIE
IIOCJIEJOBATEILHOCTH U YMETh
CpaBHUBATHh OECKOHEUHO OOJIBIINE U
0ECKOHEYHO MaJlble MOCIEI0BATEIbHOCTH;
- BJIQJIETh MOHATUSMU: IPOU3BOIHAS
(GYHKIMHU B TOYKE, IPOU3BOIHAS
byHKINH,

- BBIYHCIIATD IIPOU3BOAHbBIE
AIIEMEHTapHbBIX PYHKINN U UX
KOMOMHAIIHIL;

- UccleoBaTh (YHKIIMHU HA
MOHOTOHHOCTb U 9KCTPEMYMBI;

- CTPOUTH TpapUKH U TPUMEHSTH K
pELIEHNUIO 3a/1a4, B TOM YHUCJIE C
rapameTpom;

- BJIaJIeTh MOHATHEM KacaTebHas K
rpaduky GyHKIUU U YMETh IPUMEHSTh
€ro IpHU PELIEHUN 3a1a4;

- BJIQJIETh MOHATUSIMH I1EPBOOOpa3Has
(byHKIMS, OnpeeeHHbII HHTEeTpal;

- IPUMEHATH Teopemy HproToHa-
JleiiOHMIIa U ee CIIeACTBUS AJIS peIIeHUs
3azad.

- JlocTrokenue

pe3yJsibTaToB pasnena II;

- CBOOOJTHO BJIA/IETh
CTaHJIapPTHBIM ammapaToM
MaTEeMaTHYECKOIr0 aHaJIM3a JIst
BBIYHCIICHUS TIPOU3BOIHBIX
(YHKIMHM OJTHOM TIEPEeMEHHOM;
- cBOOOJTHO IPUMEHSTh
anmnapaTt MaTeMaTUYeCcKOro
aHalM3a JUIsl UCCIeI0BaHuUs
(GyHKIMA U TOCTPOCHUS
rpadukoB, B TOM 4HUCIIe
WCCIICIOBAHMS HA BBITYKIIOCTB;
- ONIEpUPOBATH OHATHEM
epBOOOPa3HON PYHKIUH JIst
peleHus 3a/1a4;

- OBJIAZICTh OCHOBHBIMH
CBEJICHUSIMHU 00 MHTETrpaje
HrroTona-Jleitbuuna u ero
NPOCTEHIINX MPUMEHEHHSIX;
- OTIEPUPOBATH B CTAHIAPTHBIX
CUTYalUSX MPOU3BOJIHBIMU
BBICIIIUX ITOPSIIKOB;

- YMETh MPUMEHSTH TpU
pEIICHNH 3a/1a4 CBOMCTBA
HEMPEPBIBHBIX (PYHKIIHIA;

- YMETh MPUMEHSATH TIPH
pELICHUH 33J]a4 TEOPEMBI
Beiepmrpacca;

- YMEThH BBIMIOJIHATH
MPHUOIMKCHHBIC BEIYUCIICHHSI
(MeTozBI peleHus ypaBHEHHH,
BBIYUCIICHHSI OTIPE/ICTICHHOTO
UHTErpana);

- YMETh MPUMEHSATH
NPUI0KEHNE TIPOU3BOTHOMN U
OIpeIeIEHHOT0 UHTEerpaia K
peLIeHHIO 3a/1a4
€CTECTBO3HAHUS,

- BIAJCTh MOHATHIMH BTOpast
MIPOM3BOIHAS, BBITYKIIOCTh
rpaduka GyHKIUU U yMETh
uccaeaoBaTh QyHKINIO HA
BBIMTYKJIOCTh

B noBceHeBHOM KU3HU U TIPU U3YUCHUU
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JIPYTHX YY4EOHBIX MPEIMETOB:

- pemraTh MPHUKIAIHBIC 3a/1a9H U3
ouonoruu, GU3NKU, XUMUHU, IKOHOMUKU U
JIPYTHX TIPEIMETOB, CBSI3aHHBIC C
UCCIIEIOBAaHUEM XapaKTEPUCTHK
IIPOIIECCOB;

- HHTEPIPETUPOBATH TIOTyUYEHHBIC
pe3yIbTATHI

Craructuka u
Teopus
BEPOATHOCTEM,
JIOTHKa U
KOMOMHATOpHKa

- OnepupoBaTh OCHOBHBIMH
OIHCATENbHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOr0 Habopa, MOHSATHEM
reHepajibHast COBOKYITHOCTb U BBIOOPKOMA
U3 Hee;

- OIIEpPUPOBAThH MOHATHIMU: YACTOTA U
BEPOATHOCTH COOBITHS, CyMMa U
IIPOU3BEICHNE BEPOATHOCTEN, BEIUUCIISIT
BEPOATHOCTH COOBITHII HA OCHOBE
[I0JICYETA YUCJIA UCXO/OB;

- BJIaJICTh OCHOBHBIMU TMOHSATUSMU
KOMOMHATOPHUKH B YMETh X TPUMECHSTh
MIpU PEIICHUH 33]1aY;

- IMETH MPECTaBICHHE 00 OCHOBAX
TEOPUU BEPOSTHOCTEH;

- IMETh IPEJCTABICHNUE O JUCKPETHBIX U
HEMPEPBIBHBIX CITyYallHBIX BEIMYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIIy4aifHbIX BEJIHYWH;

- UMETb IIPEJICTaBICHUE O
MaTeMaTHYeCKOM OKUIaHUH U
JUCTIEPCUN CITy4YalHbIX BEJIUYNH;

- IMETh IIPEJICTABICHUE O COBMECTHBIX
pacnpe/iesIeHUsIX CIy4yalHbIX BEJINYNH;
- IOHUMATh CYTh 3aKOHA OOJIBIIUX YHCEI
Y BBIOOPOYHOT0 METO/a U3MEPEHUS
BEPOATHOCTEH;

- IMETh IPEJICTaBICHNE O HOPMAJIbHOM
pacrpezieieHuu U IpuMepax HOpMaJIbHO
pacnpeeeHHbIX CIIy4YailHbIX BEJIUYMH;
- IMETh IIPEJICTABICHNUE O KOPPETSIIUN
CIIyYailHbIX BEJIUYHH.

- Jloctroxkenue
pe3yJsibTaToB pasnena II;

- IMETh TPEJICTABIICHUE O
LEHTPAJIILHOW MPENeSIbHOU
TEOpEME;

- UMETh IPEJICTABIICHUE O
BBIOOPOYHOM KO3 duIineHTe
KOppEJSLMU U JIMHEHHOU
perpeccun;

- UMETh NPEJICTABIICHUE O
CTATUCTUYECKUX TUIIOTE3aX U
MPOBEPKE CTATUCTUUYECKON
TUTIOTE3bI, O CTATUCTUKE
KpUTEpUS U €€ YPOBHE
3HAYUMOCTH;

- UMETh NPEJICTABIICHUE O
CBSI3U OMITUPUYECKUX U
TEOPETUUECKUX
pacrnpeieseHHi;

- UMETh NPEJICTABIICHUE O
KOJINPOBAHUH, TBOUYHOMN
3aIucH, IBOUYHOM JIEPEBE;

- BJIaJIETh OCHOBHBIMH
MOHSITUSIMHA T€OpUU TpadoB
(rpad, BepmmHa, pedpo,
CTEINEHb BEPUINHBI, TyTh B
rpade) 1 yMeTh IPUMEHSATh UX
P PELLIEHUH 3a/1a4;

- IMETh TPEJICTABIICHUE O
JEPEBBSAX U YMETh IPUMEHSTh
TP PEIICHUH 33/1a4;

- BJIQJIETh MOHSATHUEM CBSI3HOCTh
1 yMETh IPUMEHSTh
KOMITOHEHTHI CBA3HOCTH NPU
pelieHny 3a1ay;

- YMETb OCYILECTBIATH MyTH
1o pedpam, 00xo1bI pedep u
BepIIuH rpada;

- IMETh TIPEJICTaBIICHUE 00
SUJIEPOBOM U FaMUJIBTOHOBOM
IIyTH, UMETh NPEJICTABICHUE O
TPYAHOCTH 3aJ1a4u
HAaxO0KJICHNs TaMUAJIbTOHOBA
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Iy TH;

- BJIAZICTh NIOHATUAMU
KOHEUYHBIE U CUCTHBIE
MHOKECTBA U YMETb UX
IPUMEHATD [IPU PELICHNUN
3ajad4;

- YMETh IPUMEHSATH METO]
MaTEMaTHYECKON MHTyKLUY;
- YMETb PUMEHSATh IPUHLIUIT
Jlupuxiie Ipy pelIeHnu 3a1a4

B noBceHEBHOM )KU3HU U IIPU U3YYECHUU
IPYTHUX IPEIMETOB:
- BBIYMCIIATH WIN OLICHUBATh BEPOSITHOCTH
COOBITHH B peaibHOM KU3HH;
- BBIOMpATh METObI OJIXO/SIIETO
IIPEJCTABICHUS U 00paOOTKHU TaHHBIX

TekcToBbIC 3a1a49u

- PemaTe pasHble 3a1a4n NOBBILICHHON
TPYIHOCTH;

- aHAJIM3UPOBATH YCIOBUE 3a1a4H,
BBIOMPATh ONTHUMAJIBHBII METO] pEIICHUS
3a/la4M, pacCMaTpUBas Pa3InyHbIC
METO/bI;

- CTPOUTH MOJIENb PEIICHU 3a/1a4H,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKIACHUS
IIPU PELLIECHUN 3a7a4H;

- pemiaTh 3agauy, Tpedyromuue nepedopa
BapUaHTOB, IPOBEPKHU YCIOBHI1, BEIOOpa
ONTHMAJILHOTO PE3YJIbTATA;

- AHAJIN3UPOBATH U UHTEPIIPETUPOBATH
[IOJIyYEHHBIEC PELICHUS B KOHTEKCTE
YCIJIOBUS 33J1a4M, BEIOUpATh pELICHUs, HE
[IPOTUBOpPEYALINE KOHTEKCTY
- IEPEBOJUTH TP PEILIEHUN 3a/1a41
UHPOPMALIKIO U3 OJHON (GOPMBI 3aHCH B
JIPYTYI0, UCIIONB3YS PU HEOOXOUMOCTH
CXEMBI, TaOIHILIbL, TPAQHUKH, THATPAMMBI.

- JlocTHKEeHHE
pe3ysibTaToB pasjnena [1

B noBceHEBHOM )KU3HU U IIPU U3YYECHUH
IPYTHUX IPEIMETOB:
- pelaTh NPAaKTUYECKUE 3a/1a4U U 3a1a4u
U3 JPyTUX IPEIMETOB

I'eomerpus

- Bragets reoMeTprueCKUMU TOHATUSIMHA
MY PELICHUH 3a1a4 U IIPOBENCHUU
MaTeMaTHYECKUX PacCy KACHUIH;

- CaMOCTOATENBHO (OpMYyITHPOBATH
OIIpEe/IeNICHNs] TEOMETPHUYECKHX (uryp,
BBIABUI'aTh TUIIOTE3bI O HOBBIX CBOMCTBAX
¥ IIPU3HAKAX TEOMETPUUECKUX QUTYD U

- ImeTh mipenicraBienne 0o
aKCHOMAaTHYECKOM METOJIE;

- BJIaJIETH MTOHATHEM
T€OMETPUUECKHE MECTa TOUYEK
B IIPOCTPAHCTBE U YMETh
MPUMCHSITh UX JIJISl PeIICHUS
3a1a4;
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000CHOBBIBATh UJIM OIIPOBEPIaTh MX,
000011aTh WJIM KOHKPETH3UPOBATh
pe3ysbTaThl Ha HOBBIX Kilaccax ¢uryp,
MIPOBOJIUTH B HECITOKHBIX CITydasix
KIaccuukanuio GUryp o pa3IuaHbIM
OCHOBAHHSIM;
- UCCIIEZIOBATh YEPTEKHU, BKITFOUAS
KoMOWHanuu (Gpuryp, u3BjaeKaTh,
MHTEPIPETHPOBATH U IPEOOPA30BHIBATH
WHPOPMAIINIO, TIPEICTABICHHYIO Ha
yepTeKax;
- pemaTh 3aJ1a41 TeOMETPHYECKOTO
COJepKaHUs, B TOM YHUCIIE B CUTYalLUsX,
KOT/Ia aJITOPUTM PEIICHHS HE CIIeIyeT
SIBHO M3 YCIJIOBHSI, BBITIOJIHATh
HEOOXOUMBIC JIJISl PEIICHUS 3a/1a4H
JIOTIOJTHUTEIbHBIE TOCTPOCHHUS,
UCCIIEZIOBATh BOBMOKHOCTh TIPUMEHEHUS
TeopeM U GOpMYIT Ul PEeUICHHUs 3a/ay;
- yMeTh (OPMYITHPOBATH M JOKA3bIBAThH
reOMETPUYECKUE YTBEPKACHUS;

- BIIQJICTh MOHITHUSMHU CTEPEOMETPHH:
npu3Ma, mapauiesenuIesa, TupaMuia,
TETpa’Ip;

- UMETh MPECTABICHHUS 00 aKCHOMax
CTEPEOMETPHUH U CIICJICTBHUSAX U3 HUX U
YMETh IPUMEHSTh UX MPH PEIICHHH
3ajad;

- YMETb CTPOUTH CEUCHHUS
MHOTOTPaHHHUKOB C HCITOJIb30BaHHEM
pa3IMYHBIX METOJIOB, B TOM YHUCIIE U
METOJIa CIIE/OB;

- UMETb MPEJCTABICHHUE O
CKPEIUBAIOIINXCS IPSIMBIX B
MIPOCTPAHCTBE U YMETh HAXOUTh YOl U

paccTosiHAEe MKy HAMU;

MPSAMBIX U ITIOCKOCTEN B MPOCTPAHCTBE
[Ipu pCUHICHUH 3aa4;

- YMETb NPUMEHATH MTapaluieIIbHOE
NPOCKTUPOBAHUC IJIA 1/1306pa>1<eH1/1;1
uryp;

- YMCThb ITPUMCHSATDH
NEPHEHANKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH IIPpH pCIICHUMA 3a/1a4;

- BJIaJICTh HOHATUAMU OPTOTrOHAJIIBHOC
MPOCKTUPOBAHUEC, HAKIIOHHLIC U UX

TpeX NMEepHEeHIUKYIIIpaxX MPU PELICHUN
3az1ady;

- IPUMCHATH TCOPCMBI O MAPAJUICIIBHOCTHU

MPOEKIIUU, YMETh IPUMEHSTH TEOPEMY O

- BJIAICTh NOHATUAMU PACCTOAHUC MCIKIAY

- YMETh MPUMEHSTH JJIs
pelIeHHS 3a/1a4 CBOMCTBA
TUTOCKUX W JIByTPaHHBIX YTIIOB,
TPEXTPaHHOTO yIJia, TEOPEMBbI
KOCHHYCOB U CUHYCOB JIJIs

TPEXTPaHHOTO YIJIa;

- BJIQJIETh MOHATHEM
MEPIEeHIUKYISIPHOE CEYCHHE
MPU3MBI U YMETh IPUMEHSITh
€ro Mpu peleHNH 3a/1a4;

- UMETh MPEJICTABIICHUE O
JTBOMCTBEHHOCTH MPABUIILHBIX
MHOTOTPaHHUKOB;
- BJIQJICTh MOHATUSIMU
LIEHTPAJIbHOE U MapajlieIbHOe
MPOEKTUPOBAHKUE U IPUMEHSATH
UX IPH IOCTPOCHUH CEYEHUN
MHOTOTPaHHUKOB METOJ0M
MPOEKIUI;

- UMETb MIPEJICTABICHUE O
pa3BepTKE MHOTOIPAHHHUKA U
KpaT4aillieM myTu Ha
MMOBEPXHOCTU MHOTOTPaHHUKA;
- UMETb MIPEJICTABICHHE O
KOHUYECKUX CEUCHHMSIX;

- UMETb IIPEJICTABICHHE O
Kacaromuxcs cepax u
KOMOHWHAIIMH T BPAIICHHUS U
yMETh MIPUMEHSTH UX TPU
pEIlIeHNH 3a/1a4;

- IPUMEHSTH TPU PEIICHUN
3ama4d GOpMyJTy pacCTOSTHUS OT
TOYKH J0 MJIOCKOCTH;
- BJIQJIETh Pa3HBIMU CITOCOOAMHU
3a/laHus IPSIMON YpaBHEHUSMU
U YMETh IPUMECHSTH TIPH
pEIIeHUH 3a]1aY;

- MPUMEHSTH TIPU PEIICHUN
3a/1a4y M OKa3aTeIbCTBE
TEOPEM BEKTOPHBIN METOJ U
METO]T KOOPAMHAT;

- UMETh IpeJicTaBIeHue 00
akcuomax o0bema, MPUMEHSTh
bopMyIel 00HEMOB
PSIMOYTOJIBHOTO

napasjuiesienune1a, IpusMsl U

MUPAMHUJIBI, TETPadpa MpH

pelIeHNH 3a/1a4;

- IPUMEHSATH TEOPEMBI 00

OTHOIIEHHUAX 00BEMOB TIPH

pElIeHNH 3314,

dburypamMu B MpOCTPAHCTBE, OO

- IPUMCHATH UHTECTpaJl JJI1
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MEePIEHAUKYIISP IBYX CKPEIIMBAIOLIUXCS
IPSIMBIX U YMETh IPUMEHSATh UX MPH
pelIeHnN 3a/1ay;

- BJIAJIETh MTOHSATHUEM YTOJ MEXIY IPSIMOM
U TJIOCKOCTBIO U YMETh MPUMEHSTh €T0
IIPU PELLIECHNH 3a/1a4;

- BJIaJICTh MTOHSATUSMHU JIBYTPAHHBIN yTOI,
YIoJl MEXAY IJIOCKOCTSIMU,
NIEPIEHIUKYIISIPHBIE IIJIOCKOCTU U YMETh
MIPUMEHSATh UX IIPHU PELICHUU 3a/1a4;

- BJIQJIETh MOHATUAMHU MPU3Ma,
napajuieJienuIne;]] U NpUMEeHsTh CBOMCTBA
napajuleJienuIe a pyu pelieHnH 3a/1ay;

BBIYHCIICHUS 00BEMOB U
MOBEPXHOCTEH TEJ BpAILICHUS,
BBIYMCIICHUS TLTOTIATT
chepuyeckoro mosica u oobeMa
IIIAPOBOTO CJIOS;

- UMETb MIPEJICTABICHHE O
JBUKCHHSIX B IPOCTPAHCTBE:
napajuieIbHOM IepeHoce,
CUMMETPUU OTHOCHTEILHO
IUIOCKOCTH, LIEHTPAJILHOM
CUMMETPUH, TIOBOPOTE
OTHOCHUTEIIBHO MPSMOi,
BUHTOBOU CUMMETPHUHU, YMETh
MPUMEHSTH UX MPU PEUICHUH
3ajay;

- UMETb IIPEJICTABICHHE O
IJIOUIAU OPTOrOHAIBHOM
MIPOEKIINH;

- IMETh MPEJCTABICHHUE O
TPEXIPaHHOM U MHOTOTPaHHOM
yTJIe ¥ IPUMEHSTH CBOHCTBA
IUIOCKUX YTJIOB
MHOT'OT'PAaHHOTO YTJIa TIPU
pEeIlIeHNH 3a/1a4;

- IMETh TPEICTABJICHUS O
npeoOpa3oBaHKUH 1MO00HUS,
TOMOTETHU U YMETh
MIPUMEHSTH UX TPH PEIICHUH
3ajady;

- YMETh peliaTh 3a1a49u Ha
TUIOCKOCTH METOAaMHU
CTepEOMETPHH;

- YMETh MPUMEHSATEH (POPMYJIbI
00BEMOB NPHU pEUICHUH 3a/1a4

- BJIAJIETh MOHATHEM TPSMOYTOJIbHBIN
napaJulelIenuIe ] U IPUMEHSTh eTro pu
peleHnH 3a1a4;

- BJIaJIeTh MOHATUSIMH TUPaMHUA, BHIbI
IUpaMUJL, JIEMEHTBI IPAaBUIIBHOM
NUPaMHUZIBI U YMETh IPUMEHSTh UX TIPU
peleHnH 3a1a4;

- UIMETh MIPEJICTABICHHUE O TEOpeMe
Diinepa, NpaBUIBHBIX MHOTOIpaHHHUKAX;
- BJIaJIETh MIOHATUEM IUTOMIA TH
MTOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh
NPUMEHSATH €ro MPH PEICHNH 33/1a4;

- BJIAJICTh TMIOHATHAMH TeJla BpAIICHUS
(uunuHAp, KOHYC, map u chepa), ux
CEUCHHsSI U YMETh MPUMEHSATH UX TPU
pelLIeHUN 3a/ay;
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- BIIQJICTh MOHSATUSIMU KacaTellbHbIC
MpsIMbI€ U TUIOCKOCTH U YMETh IPUMEHSITh
13 NP pElICHUH 3a]1a4;

- IMEThb NPEJICTABICHUS O BIMCAHHBIX U
OTHCAHHBIX cepax U YMETh IPUMEHSATh
UX [IPH PEIICHUH 33]1aY;

- BJIQJICTh MMOHATUSIMH 00BEM, O0BEMBI
MHOTOTPaHHHUKOB, T€JI BPALCHUS U
MIPUMEHSITh UX MPU PEUICHUH 33/1a4;

- IMETh IIPEJICTaBICHHUE O Pa3BEepPTKeE
[WIMH]PA U KOHYCa, TUTOIIA I
MOBEPXHOCTH IWIIMHJPA U KOHYyCa, YMETh
MIPUMEHSITh UX MPU PEUICHUH 33/1a4;

- IMETb IPEJICTABJICHUE O IJIOLIAAN
cdepsl ¥ YMETh IPUMEHSTH €T0 TpU
pEILIeHUH 3a]1a4;

- YMETh pemniath 3a/1a49i Ha KOMOUHAIINH
MHOTOTPaHHHUKOB U TEJ BPAIICHHUS;

- IMETh TIPEJICTABJICHHUE O MMOJ00HH B
MIPOCTPAHCTBE U YMETh pelliaTh 3a7jauu Ha
OTHOILIICHHE 00HEMOB H IUIOIIACH
MOBEPXHOCTEN MOTO0HBIX (DUTYD.

B noBceHEBHOM )KU3HU U IIPU U3YYECHUU
JIPYTHUX TIPEIMETOB:

- COCTaBJIATH C UCTIOJIB30BAHUEM CBOWCTB
reoMeTpHUECKUX (GUTyp MaTeMaTHUECKHe
MOJIETIH JIJISl pEIIeHUS 3a/1a4
MIPAKTUIECKOTO XapaKTepa H 3a/1a4 13
CMEXXHBIX TUCITUILINH, HCCIEA0BATh
MOJTyYEeHHBIC MOJICITH U
HUHTEPIPETUPOBATH PE3yIbTaT

- BJIaIIeTB MOHATHUAMU BCKTOPLI U UX
KOOPJAHUHATHBI;
- YMCTb BBIITOJIHATH OIICpalluy HAJl
BCKTOpaMu;
- UCIIOJIb30BATh CKAJIAPHOC IMMPONU3BCACHUC

- JlocTrxkeHue
pe3ysibTaToB paznena II;

- HAXOJIUTh 00BEM
napajuieyenuneaa u
TeTpadApa, 3aJIaHHbIX
KOOpJAMHATAMHU CBOUX BEPIINH;

BexTops!l n - 3a/1aBaTh NPSIMYIO B
BEKTOPOB IIPU PELICHNUH 33/1a4;
KOOpJMHATHI B IIPOCTPAHCTBE;
- IPUMEHSATH YpaBHEHHE IIJIOCKOCTH,
IIPOCTPAHCTBE - HaXOJIUThb PacCTOSIHUE OT
(bopMyIy pacCTOSHUS MEXAY TOUKaMH,
TOYKH JI0 IJIOCKOCTH B
ypaBHeHHE cepbl TP PEIICHUH 3a]1a4;
CUCTEME KOOpPJIMHAT;
- IPUMEHSATh BEKTOPBI U METOJ
- HaXOJIUTh PACCTOSTHUE MEXIY
KOOpAMHAT B IIPOCTPAHCTBE MIPU PEIICHUN
saxau CKPEIMBAIOINMUCS IPSIMBIMH,
3aJJaHHBIMU B CUCTEME
KOOpJAUHAT
- ImeTb npeacTaBiaeHue o BKIaae
Uctopus BBI/IAIOIMXCS] MATEMATHKOB B Pa3BUTHE Joctuxenue
MaTeMaTHKU HayKH; pe3yabTaToB paszena 1

- IOHUMATb POJIb MATCMATHKHU B pa3BUTUU
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Poccun

Metoasl
MaTeEMaTUKU

- Mcrionb30BaTh OCHOBHBIE METOBI
J0KAa3aTesIbCTBA, IPOBOINUTH
JI0Ka3aTeNbCTBO U BBIIIOJIHATH
OIPOBEPIKEHUE;

- IPUMEHATH OCHOBHBIE METO/IbI PELICHUS
MaTEMaTHYCCKHUX 3a/1a4,

- Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTEepU30BaTh KPacoTy U
COBEPILEHCTBO OKPY>KAIOIIETO MUpPa U
IIPOU3BEICHUN UCKYCCTBA,;

- IPUMEHATH NPOCTEHIINE IPOrPAMMHBIE
CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPpU
peLICHUU MaTEMaTUYECKUX 3a/1ay;

- IIOJIb30BATHCS MPHUKIIAJJHBIMU
IIpOrpaMMaMu U IporpaMmmamMu
CUMBOJILHBIX BBEIUHCIICHUH JII
HCCIIE0BaHUSA MaTEMAaTUYECKUX
00BEKTOB

- locTrxxkeHue
pe3yJsibTaToB paszena II;

- MPUMEHSTh MAaTEeMAaTUIECKUE
3HAHUS K UCCIIEIOBAHUIO
OKPY’KaoIIero Mupa
(MonmenupoBaHue PU3MUECKUX
MPOLIECCOB, 3aJa4H
HKOHOMHUKH )

1.4. PexoMeHayemMoe KOJIMYECTBO YACOB HA OCBOeHH e YUeOHO JUCUMIIIUHBI:
MaKCHUMallbHOW yueOHOM Harpy3ku ooydatomierocs 351 gaca, B Tom umcie:

B (hopme mpakTuiecKoi MoAroToBKU 94
00s13aTENbHON ay TUTOPHOH y4eOHOI Harpy3Kku o0ydaromerocst 234 4acos,;
CaMOCTOSITENIbHON paboThl oOydaromierocs 117 gacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHMILIUHBI

2.1. O0beM yueOHON IMCOMIIMHBI M BUABI Y4e0HO# padoThI

Bua y4eOHoii padoThI

KoanuyecTBo 4acoB

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 351
Oo0s3aTennbHAst Ay TUTOPHAA Yu4eOHasi HArpy3Ka 234
B toMm uucne
B (hopMe MPaKTUUECKON MOATOTOBKU 94
1abopaTOpPHbIE 3aHITHS HE
IPEyCMOTPEHO
MPAKTUYECKHUE 3aHATHUS 156
KOHTPOJIbHBIE paOOTHI HE
MIPeyCMOTPEHO
KypcoBasi paboTa (IpoeKT) HE
IPEyCMOTPEHO
CaMOCTOSITeNIbHAsI paboTa CTYJICHTOB 117
Pemrenne nHIMBHU Iy aIbHBIX 3a1aHAN 46
CocraBieHue CipaBOYHOI0 MaTepuasa 1o Teme 9
W3rorosiienne HarsAaHbIX TO0COOMIA 12
[Tonroroska pedeparta o teme 24
CocraBieHue npe3eHTanuu 18
CocraByieHHe OTYETA 110 pacyeTHO-TpaduiIecKoii padboTe 12
[Togroroska 1okIan0B 4

HpOMe)KYTO‘lHaH aTTeCTaluAa

JAudpepeHupoBaAHHBIN 324€T; IK3aMeH
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2.2. TeMaTHYeCKHUii IUIAH U cojiep:KaHMe YUeOHOM THUCHUIIMHBI <MaTeMaTHKA»:

HaunmenoBanmue pa3iesnoB Copepxxanue yueOHOro MaTepuaJia, IpaKTHYeCKHe padoThl U O0bem Yposenn
U TeM CaMOCTOsITe/IbHAsI padoTa 00y4yarouuxcst 4acoB OCBOCHUS
' 2 3 4
Pasnen 1. Anredopa 28
Temal.l. Conep:kanue y4e0HOIro MaTepuaja 6
MHo:kecTBa Brenenue. DnemMeHTH TEOpUH MHOKECTB. Buabpl MHOKECTB 2
IIpakTyeckue 3ansaTus Nel 2
Bunsl MHOkecTB. Oniepaninu HaJi MHOXKECTBaAMU
CamocrosiTeibHas padora odyuaromuxcs Nel 2
Tema 1.2. Coaeprxxanue yueOHOTro MaTepuaJia 4 1
Beenenue. 1 | O3HakoMJIeHHE C POJIBI0O MATEMAaTUKHU B HayKe, TEXHUKE, IKOHOMUKE, 2
JeiicTBUTEIbHBIE YN CJIA. MH(POPMAIMOHHBIX TEXHOJOTHUAX U MPAKTUUECKON ESATEIbHOCTH.
IpubankeHHbIE BLIYMCIECHHS U HelictBuTenpHble uncia. [Ipudnmkenne qeiCTBUTENBHBIX YUCE] KOHEYHBIMU
BbI'YMC/IMTE/IbHbIE CPEACTBA JeCATUIHBIMU Apo0sMu. [lorpemHocTy NpuOIHKEHUN U BBIYUCICHUN.
IIpakTnyeckne 3anaTus Ne2 2
[TorpemHocTH MpUOIMKEHUI M BRIYUCIICHUH.
CamocTosiTesibHasi padoTa o0ydyarmmxcst Ne2 2
[TonroroBka pedepara mo teme «OTHOCHTETbHAS M A0COFOTHAS TIOTPEIIHOCTH )
Tema 1.3. Conep:kanue y4e0HOIro MaTepuaa 10
YpaBHeHusi 1 | Mertoasl penieHni ypaBHEHH U HEPABEHCTB TMIEPBOM U BTOPOM CTETICHH 2 3
HEePaBeHCTBA NePBOil U BTOPOH | 2 | Merop! peleHns HPPALMOHATBHBIX YPABHCHHMIT i HEPABEHCTB 2
CTeneHn IMpakTuueckue 3ansaTus Ne3,4,5,6 6

1.«MeTtozp! penieHuil ypaBHEHU U HEPABEHCTB MEPBOM U BTOPOI CTETIEHN»
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CaMocTosiTe1bHasi padoTa o0yuarommxest Ne 3 4
Pemenne nHaUBUAYyaIbHBIX 33124 10 TeMe «PeleHne ypaBHeHHIA, CUCTEM YpaBHEHHIA,
HEPABEHCTB, CUCTEM HEPABEHCTBY.
Tema 1.4. Coaep:xaHue y4eOHOIro MaTepuasa 14
Cucrembl ypaBHeHUii 1 Onpenenureny BTOPOro U TPEThEro MOPsAIKa, X BHIUUCICHHE. 2 3
HEPaBEHCTB C AByM3 2 | Pemienue cuctem AByX M TpeX JIMHENMHBIX ypaBHEHU MeToioM «Kpamepa. 2
MEPEMEHHBIMU IpakTnyeckue 3ausitus Ne7,8,9,10 8
1.«Pemenue cucteM ByX U TpeX JIMHEHHBIX ypaBHeHUH MeTooM «Kpamepa.»
CamocTrosiTesibHasi padoTa o0yyawmmxcs: Ned 6
Pemenue nnauBuayanbHoro 3ananus «Pemenue cucteM ABYX M TpeX JIMHEHHBIX
ypaBHeHul MetosioM «Kpamepa.»
CocTaBiieHHe CIIPaBOYHOIO MaTepuasa 1o HaX0XKIECHUIO ONpeAeTUTENeH.
Pasnen 2 IlocaenoBareJbHOCTH U (PyHKIIUN 23
Tema 2.1. Coaep:xaHue y4eOHOro MaTepuasa 6
ITocaenoBaTeIbHOCTH. 1 | Yucnosas nocnenoBarenbHocTh. [Ipenen nocnenoparensHoctu. Haxoxaenue 2 2
IIpenen nociieqoBaTe IbHOCTH. rpeiesa nocie 0BaTeIbHOCTH.
IIpakTnyeckue 3ansaTusa Nell 2
HaxoxneHnue npenena 1nocie1oBaTeIbHOCTH.
CamocTrosiTesibHasi padoTa o0yuawmmxcest NeS 2
Odopmierne TBopueckoro otuera o teme «lIpenen nocnenoBaTenbHOCTH (TIPUIYMATh
10 pyHKIUI ¥ BBIYUCIUTD UX TPEIEIbI)
Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 6
Yucuaosas pynkuusa. E€ | 1 | Yucnosas Qynkuus, e€ cnocoOsl 3a1anus U cBoiicTBa. ['paduku pyHKIMH 1 X 4 2
cBoOiicTBa M rpadguk MpoCcTeNIIIHe MPeoOpa3oBaHUS.
MpakTnyeckue 3ansaTus Nel2,13 4
I'paduku pyHkIMI ¥ UX TTpoCTEHIIME TPeoOpa3OBaHMUS.
CamocrosiTeibHas padora odyuaromuxcs Ne6 4

Odopmienne pacueTHo-rpaduueckoro oryera mno reme «lloctpoenue rpadukoB 1 UX
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npeoOpa3oBaHU

Pasnea 3. KopHu, crenenu u jorapugmsi

Tema 3.1.
CreneHpb U €€ cBOHCTBA

Conep:kanue y4e0HOIro MaTepuasa

1 | Cremnens ¢ IeHCTBUTEIBLHBIM TOKA3aTEIEM U €€ CBOMCTBA.
2 | IIpeoOpazoBaHHE U BEIYHCICHHE TIOKA3aTEIBHBIX BBIPAKEHHH.

IpakTuyeckne 3ansitusa Nel4,15,16
[Ipeobpa3oBaHue U BRIYUCICHHUE TTOKA3aTEIbHBIX BRIPAKEHUN

Do N

CamocrosiTeibHas padora o0yuyaromuxcs Ne7
CocraBieHue cripaBOYHOI0 MaTepuaia Mo TeMe pasjea.
Pemenvie nHauBUAyanpHbIX 3aznad 1o Teme «CTeneHp U €€ CBONCTBay

Tema 3.2.
Jlorapudmsbl n ux
CBOMCTBA

Conep:kanue y4e0HOIro MaTepuaa

1 | Jlorapu¢msbl u ux cBONCTBA.
2 | IlpeoOpazoBaHuE U BBIYHCICHUE JIOTAPH(PMUIESCKUX BHIPAKEHHIA.

IpakTuyeckue 3anaTusa Nel7,18,19
[TpeoOpa3oBaHKe U BBIYUCIICHUE JTIOTapU(YMUYCCKUX BRIPAKECHUH.

(21N \S I N}

CamocrosiTeibHas padora o0yuyaromuxcs Ne§
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe pasjeia

Pemienue HHAWBUYAJIbHBIX 3a/a4d 10 TCMC «Hpeo6pa303aHI/Ie M BBIYMCJIICHUC

JOTapu(PMHUUECKUX BBIPAKEHUID.

Tema 3.3.
IToka3zarennHasn,
Jorapupmuyeckasi M CTeleHHast
¢yHKIUH, UX CBOMCTBA U
rpaguxu.

Conep:xkanue y4e0HOIro MaTepuasa

20

1 | [Toka3arenbHast PyHKIMS UX CBOWCTBA U IpapuKu
2 | Jlorapudmudeckast pyHKIHS WX CBOICTBA U rpaduku
3 | CrenenHas QpyHKIIUU, UX CBOMCTBA U rpaduKH.

4 | Tloctpoenue rpaduKoB MOKA3aTENbHBIX, IOTAPU(PMUUECKIX U CTETICHHBIX (QyHKIIUH.

IMpakTnyeckue 3ansiTus Ne20,21,22,23,24

HOCTpOCHI/IC Fpa(bI/IKOB IIOKa3aTCJIbHBIX, norapH(bMqucxnx 1 CTCIICHHBIX (1)}’HKI_II/II71

10
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CamocrosiTeibHas padora o0yuyaromuxcs Ne9

CocraBieHue pacueTHo-Tpaduueckoro oryera «Ilocrpoenue rpaukoB MoKa3aTeNbHOM,
norapuMUUECKON U cTeNeHHON (PyHKIINI»

CocTraBiieHHEe CIPaBOYHOIO MaTepuaa 1o TeMe

Tema 3.4.
Iloxa3aTeabHble U
Jorapu(pmuyeckre ypaBHeHUs: U
HEpPaBEeHCTBA

Conep:xanue y4eOHOro MaTepuasa

21

1 | [Toxa3aTenbHblE ypaBHEHUS

2 | Jlorapudmudeckue ypaBHEHHS

3 | Iloka3aTenbHbIC HEPABEHCTBA M METOIbI MX PEIICHUS
4 | JlorapudmMuyeckre HEPaBEHCTBA U METO/BI UX PEIICHUS

IMpakTnyeckue 3ansiTus Ne25,26,27,28,29
Iloka3zarenbpHble U JIOF&pH(bMH‘-IﬁCKI/Ie YPaBHCHUA U HCPABCHCTBA U MCTOABI UX PCIICHUA

10

CamocrositeibHas padora ody4yarommuxcst Nel0

Pemienne nHAMBH Iy albHBIX 33Ja4 10 TEME «JIorapu(pMUUECKUue YpaBHEHUS U
HEPaBEHCTBA»

Pemenvie nHIUBUAYaIbHBIX 33/1a4 110 TEME «II0KA3aTEIbHBIE YPABHEHUS U HEPABEHCTBA

Pasznea 4. Tpuronomerpuueckne GyHKIUM

43

Tema 4.1.
ToxkaecTBeHHBIE
npeodpa3oBaHust

Conep:xxanue yueOHOro MaTepuasa

18

1 | Pagnannas mepa yria.

2 | Tpuronomerpuueckue (GpyHKIUHN YUCIOBOTO apryMeHTa

3 | CooTHOIIEHUS MEXAYy TPUTOHOMETPHUECKUMH (PYHKIIUSAMH OTHOTO apryMEHTa.

4 | BpluuciieHue 3HaYeHUI U TOXKJIECTBEHHBIE IPEe00Pa30BaHUsl TPUTOHOMETPHUECKUX
BBIPAKECHUM.

IpakTnueckue 3ansaTus Nel30,31,32,33,34
Brruucnenue 3HaueHni U TOKIECTBEHHBIE TTPEOOPA30BAHMS TPUTOHOMETPHUUECKHUX
BBIPAKCHUI.

10

CamocrosiTeibHas padora odyuarommuxcs Nell

[ToaroToBka nokian0B 1o TeMe: «VIcTopHst TPUrOHOMETPUN

Perenue MHAMBHUTyabHBIX 33JaHUN «TOXKJECTBEHHBIE TIPE0OPa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUID.
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Tema 4.2. Coaeprxanue yueOHOTo MaTepuaJia 12 2
CBoiicTBa 1 rpauKu 1 | CpoiicTBa 1 rpaKu TPUTOHOMETPUYECKUX (PYHKIIUN 2
TpuroHomerpuyeckux pynxkumii | 2 | IToctpoeHue rpaMKoOB TPUTOHOMETPUUYECKUX (QYHKIUN
IIpakTuyeckue 3anaTuaNe3s,36,37 6
[Toctpoenue rpa)KoB TPUTOHOMETPUUECKUX (PYHKIIHMA
CamocrosiTeibHas padora odyuaromuxcs Nel2 6
[ToaroroBka nokian0B 1o TeMe: «OO0paTHbIE TPUTOHOMETPHUYECKUE (PYHKIIUID)
CocraBienue npe3eHTanuu no reMe «I' paduku TpUroHoMeTpruIecKux (GyHKIHID
Tema 4.3. Coaeprxanue yueOHOro MmaTepuaJia 13 2
Tpuronomerpuyeckue 1 | Tpuronomerpuueckue ypaBHEHHUsI METO/Ibl UX PELICHUs 2
YPAaBHEHHS H HEPABEHCTBA 2 | TpuroHoMmerpuyeckre HEPaBEHCTBA U METO/bI UX PEIICHUS 2
IpakTuyeckue 3ansaTus Ne38,39,40 6
TpuroHoMeTpuvecKkre ypaBHEHHSI U METOJIbI X PEIICHHS
CamocrositeibHas padora o0y4yaromuxcs Nel3 5
IToaroroBka nokianoB 1no teMe: «CrnocoObl pereHus: TPUrOHOMETPUUECKUX YPaBHEHHI»
Pemenue nuauBHU Iy anbHbIX 3aJaHUi « TpUroHOMETpUYECKUE YpaBHEHUS U
HEPaBEHCTBA»
Pa3nes 5. Hauana matemaTtudeckoro ananusa. JludgepennuaibHoe ucuncieHme 43
Tema 5.1. Coaep:xaHue yueOHOIro MaTepuasa 23
IIponssonnas ynkuuu | 1 | IIpousBoanast pyHKIHH. 2 3
2 | IlpaBuita BEIYUCIICHHSI TPOU3BOTHBIX. 2
3 | Tabmuiia IPON3BOIHBIX.
4 | IlpaBuna nuddepeHpoBaHus CI0KHON 1 00paTHON (QYyHKIIUU.
IpakTuyeckne 3ansitus Ned1,42
1.ITpousBoaHast pyHKIMH, TIPaBUIa BEIYUCIEHUS IPOU3BOIHBIX, 2
2. luddepeHnrpoBaHus CI0KHON U 00paTHOM PyHKITUH. 2

CamocrositesibHast padora o0y4yaromuxcs Nel4
CocraBneHue ClipaBOYHOT0 MaTepHaia mo TeMe paszena. «CocraBieHHEe TaOIUIIbI

MIPOM3BOJHBIX (DYHKITHIDY
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CocraBnenue TBopueckoro 3ananus ( npuaymath 10 GyHKIuH 1 B3SITH OT HUX
MIPOU3BOIHYIO)

Tema 5.2.
Mpunioxenue
NPOM3BOAHOM I MCCJIeJ0BAHUA
U NOCTpoeHus: rpaguka
byHxkumit

Coaepxanue yueOHOro MmarepuaJia

20

[Ipu3Haku Bo3pacTanus, yObIBaHHUS M TIOCTOSIHCTBA (PYHKITUNA. DKCTPEMYMBI
(dbyHKIIH.

BhInyK0cTh ¥ BOTHYTOCTh (DYHKLHUH.

Touxka neperuda.

HccnenoBanue u mocTpoenue rpaduka ¢yHKIHA.

Haubonbiiee n HanMeHbIlee 3HaUeHHE (PYHKIIUN Ha OTPE3Ke.

o Ol WDN P

IIpakTuyeckne 3ansitusa Ne43,44,45

1.ITpusHaku Bo3pacTaHusi, yObIBaHUS U MOCTOSHCTBA QYHKIUI. DKCTPEMYMBbI (PYHKIINU.
BrimykiiocTs 1 BorHyTOCTH QyHKIIMNA. Touka nmeperuoa.

HccnenoBanue u noctpoenue rpaduka pynxuuii. Hanbomnbiiee u HaumeHbliee 3Ha4YeHNE
(byHKIMU Ha OTpe3Ke

CamocTrosiTesibHasi padora o0ydyarwimmuxcs NelS

CocraBiieHue otyeTa pacueTHo-rpaduueckoit padotsl o reme «lIpumenenue
IIPOM3BOJHON K UCCIIEI0BAHUIO U MIOCTPOEHUE TPapuKOB QYHKIUII.
Pemenue nuauBHU Iy anbHbIX 3aJaHUN IO TEME

Pasnen 6. [lepBooGpasHasi u HHTErpaJl

29

Tema 6.1.
Heonpenenennbii
HHTErpaj

Conep:kanue y4e0HOro Mmarepuaa

14

1. | IlepBooOpa3Hasi.

2 | HeomnpeneneHHbI HHTETPAT U €TI0 CBOICTBA.
3 | Meroasl MHTETPUPOBAHHSL.

4 | HaxoxzaeHue HeonpeaeNeHHOro HHTerpaia

IIpakTyeckue 3ansaTus Ne46,47
1.ITepBooOpa3zHas, HeolNpeIeeHHbIH HHTErpall ¥ €ro CBOWCTBA
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CamocrosiTeibHas padora odyuyarommuxcst Nel6

CocraBieHue TBOpUeCKUX 3ajjaHuii o Teme: «HeonpeneneHHsli uHTErpam» (MpUIyMaTh
10 uHTErpasoB M PEUIUTD UX)

CocraBiieHHE CIpaBOYHOI0 MaTepuaia 1o TeMe paszena.

Tema 6.2.
OmnpenesieHHbII HHTErPaJ

Conep:xanue y4eOHOro MaTepuasa

15

1 | OnpenenceHHBIN HHTETPAN U €TI0 CBOKCTBA.
2 | Beruncnenue onpeneaeHHOro HHTerpaa.

3 HpI/IJ'IO)KeHI/Ie ONPCACIICHHOI'O MHTCTpaJia JJIA pCIICHUS NPAKTUICCKUX 3a1a1

IpakTnyeckue 3ansaTus Ne48,49
Brruncnenue onpeneneHHOro uaTerpana. Ilpunoxenue onpeneaeHHOro HHTerpaia ajis
pEeIICHUA NPAKTUYCCKUX 3a1a4

CamocrosiTeibHast padora odyuyarommuxcs Nel7

Pemenne nuauBuyanbHbIX 3aa4 0 TeMe «Bpruucnenue miomaznei miockux ¢puryp ¢
IIOMOUIBIO ONIPEAEIEHHOTO NHTErPaIa»

CocraBiieHHe CIpaBOYHOI0 MaTepuaia 1o TeMe paszeia.

Pa3znen 7. DjaeMeHTbl KOMOMHATOPHUKH, CTATHCTHKA H TEOPUS BEPOATHOCTH.

12

Tema 7.1.
OcCHOBHbBIC IOHATHS
KOMOHMHATOPHKH

Conep:xanue y4eOHOro MaTepuasa

1 OnemenTsl KoMOMHaTOpukH. [IpeacraBienne naHHBIX (TaONHUIIBL, AUATPAMMBI,
rpaduKm).

CoObITHE, BEpOSITHOCTH cOOBITHS. [IpocTeiiiine BepoSsTHOCTHBIE 3a/1a4H.
CrnoxeHue 1 yMHOKEHUE BEPOSITHOCTEN.

OcHOBHBIE MOHATHE KOMOWHATOPUKH. 3aJjauu Ha OJCUET YUCIIa pa3MelIeHuH,
NepEeCTaHOBOK, coueTaHuil. Pemenue 3a1a4 Ha nepebop BapHaHTOB.

®opmyna 6unoma HeroToHa.

Hcnons3oBaHue KOM6I/IHaTOpI/IKI/I JJIA IToACUETa BCpOHTHOCTCﬁ.
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IIpakTyeckue 3ansaTus NeS0
Pemenne 3a1a4 mo koMOMHATOPUKE

CamocTrosiTesibHasi padora o0ydyarwmmxcs Nel8 2
Pemenne mHAMBUAyaNbHBIX 3a/1a4 IO TeMe: «3aJauu Ha MOJCUYET YHcia pa3MeLeHHH,
MEPECTAHOBOK, COYETAHUID.
Tema 7.2 Coaeprxxanue yueOHOTo MaTepuaJia 4 2
DJIeMeHThI TeOpuu _
BEPOATHOCTH 1 | CobblITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOXKEeHHE BepoaTHocTe. [Tonstue 2
0 HE3aBHCHUMOCTH cOOBITUH. J{ucKkpeTHas ciyuyaiiHas BEIMYMHA, 3aKOH €€
pacnpeneneHus. YucioBble XapaKTepUCTUKN TUCKPETHOU CIy4YalHON BEJTUYMHBL.
[onsaTtue o 3akoHe OONBIINX YKcel. Pemenne 3a1ad Ha nepedop BapHaHTOB.
IpakTnyeckue 3ansiTusa NeS1 2
Pemenue 3a1a4 1o CII0XKEHUIO U YMHOXEHHUIO BEPOSTHOCTEN
CamocrosiTesbHas padora o0yuaromuxcs: Nel9 4
Pemennie nHaUBUAYaIbHBIX 33124 10 TeMe pasnena: «CoObITue, BEpOSITHOCTh COOBITHS,
CJIOKE€HUE U YMHOKEHHUE BEPOSTHOCTEM.
Tema 7.3 Coaep:xaHue yueOHOIro MaTepuasa 6 2
1 | [IpencraBieHue qaHHBIX (TAOJHUIIBI, TUATPAMMBIL, TpadUKH), TeHEpaTbHAS
IIpencraBienue TaHHBIX COBOKYITHOCTb, BBIOOpKa, cpenHee apudmerndeckoe, Mmeauana. [lonarue o 3agagax
(TalduIbL, TUATPAMMBI, MaTeMaTUYECKOM CTaTUCTHKH.
rpa¢ukn). Pemmenne IIpakTuyeckue 3anaTus Ne52,53 4
NMPaKTUYECKUX 3a/1a4 € Penenre npakTuueckrx 3aa4d ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
NPUMEHCHHEM BEPOATHOCTHBIX | CamocTosiTeibHAsA padoTa odyuarommxcs Ne2( 4
METOA0B CTATUCTUKH Pemenue nuauBuayansHbeIX 3ajad 1o teme pasnaena: «l'eHepanbHasi COBOKYIIHOCTb,
BBIOOpKA, cpeiHee apuMEeTHIECKOe, MeTaHa, MaTeMaTHIYeCKasi CTATUCTHKAY.
Pa3znea 8. 'eomerpus. [IpssiMble U JIOCKOCTH B POCTPAHCTBE 31
Tema 8.1. Coaeprxanue yueOHOIro MaTepuaJia 23 2
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HavanbHble NOHATHSA
crepeomMeTpuu. BzaumHuoe
pacnoJio:keHue NpsiMbIX U

IUIOCKOCTEH B MPOCTPAHCTBE

AKCHOMBI CTEPEOMETPHH U CIICICTBUSA U3 HUX

B3anMHOe pacmnosioKeHue ABYX IPSMBIX B IPOCTPAHCTBE. YTOJ MEXKAY MPSMBIMU.
[TapannenbHOCTb NPSMON U IUNIOCKOCTH, NAapaJIEIbHOCTD IIJIOCKOCTEN.
[leprieH UKy IAPHOCTD NMPSIMOM U IUIOCKOCTH. IlepnieHquKyIsap U HaKJIIOHHAs.

g B~ W DN

Yron mexay npsiMoi U IJIOCKOCTHEO

IIpakTuyeckne 3ansitusa Ne54,55,56,57,58

1. AXCHOMBI CTEPEOMETPHUH U CICACTBHS M3 HUX, B3aHMHOE PACIOJI0KEHHUE JIBYX MPAMBIX
B ITPOCTPAHCTBE, YTOJI MEXKTy MPSMBIMH, APAJLICIIbHOCTD MPSAMOM U
IUIOCKOCTH; 2. 1IapalIeIbHOCTh IJIOCKOCTEH, MePICHIUKYIAPHOCTD MPSMOM H IJIOCKOCTH,
NEPICHIUKYIISIP U HAKIOHHAS, YTOJ MKy MPSAMOM U TUNIOCKOCTBIO.

CamocrosiTeibHas padora o0yuyaromuxcs Ne21

CocraBiieHne npe3eHTanuii 1o TeMaM «AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX);
«B3auMHO€E pacrooKEHUE IBYX MPSIMBIX B IIPOCTPAHCTBEY; « YTOJ MEXAY IPSIMbIMIY;
«ITapannenbHOCTh NPSMOI U MJIOCKOCTH, MAPAIIENbHOCTh INIOCKOCTEN»;
«IlepneHIUKYJIAPHOCTD NPSIMOU U IIJIOCKOCTHY;

«IlepneHaAUKyYISp U HAKJIOHHAS»; «YTOJ MEXIY MPSAMON U IIIOCKOCTHIO)

Pemenuie nHaMBUAYaIbHBIX 33/1a4 IO TEME pazjiena

Tema 8.2.
JIByrpaHHbIe YrJibl

Conep:xanue y4eOHOro MaTepuaJia

1 | JIByrpaHHslii yroi. Yroa Mex.1y IIOCKOCTAMHU.
2 | IlepneHOUKyISPHOCTD ABYX IJIOCKOCTEH.

IIpakTyeckue 3ansaTus Ne59
1.JIByrpaHHbIi yro1, yroyi Mex,y IIOCKOCTAMU

CamocrosiTeibHas padora o0yuaromuxcs Ne22
[ToaroroBka pedepaTa mo TeMam «JIByrpaHHBIH yrom»; « YToI MEXIY MIIOCKOCTIMIY,;
«[lepneHauKyIIPHOCTD IBYX IJIOCKOCTEH».

Pa3gen 9. 'eomeTpryeckue Tejia M NOBEPXHOCTH

31

Tema 9.1.
MHOrorpaHHUKHu

Conep:kanue y4e0HOIro MaTepuasa

19

1 | IloHsiTHE O TEOMETPUIECKOM TEJI€ U €TO TOBEPXHOCTH.
2 | MHororpaHHUKH.
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3 | Ilpuzma
4 | ITapannenenumes v €ro CBOMCTBa
5 | MMupamuga

IpakTuyeckue 3anaTus Ne60,61,62,63,64 10
[Ipu3ma, nmapasienenuien ¥ €ro CBOMCTBa
[Inpamuna
CamocrosiTeibHas padora o0yuarommuxcs Ne23 5
W3roroBienue HaraIHbIX ocobuii «Co3ganue Moiesieli Mpu3MBbl, apaiesenumesa,
MUPAMHUIBDY
Tema 9.2. Conep:xxaHue y4eOHOIro MaTepuasa 12 2
TeJsia Bpamenus 1 | [ToBepxHOCTH BpallleHUS. 2
2 | Teno BpameHus. 2
3 | [umuHIp 1 KOHYC.
4 | lllap u cdepa. Bzaumuoe pacrnosniokeHre IIOCKOCTH U IIapa.
[MpakTnyeckue 3ausiTus Ne65,66,67 6
[{winHAp 1 KOHYC, map U cdepa, B3aUMHOE PACIIOIOKEHHE TUNIOCKOCTH U IIapa.
CamocrositeibHas padora ody4yarommuxcs Ne24 2
W3zroroBnenue HaraaHbIX ocoduil «Co3ganue Moaesnell HUINHAPA, KOHYCa.»
Pasnea 10. U3mepenus B reomerpun. O0beMbl U IUIOIIAAU IOBEPXHOCTEH reOMeTPHYECKHUX TeJl 29
Tema 10.1. Conep:kaHue y4e0HOro MaTepuasia 14
ILnomaau mosepxnocre | 1 | Inomans IIOBEPXHOCTHU I'€OMETPHUIECKOI0 TEa. 2 3
2 | Ilnomaau MOBEPXHOCTH MPU3MBI, TUPAMUJIBI,
3 | mwmHIpa, KOHYCA,
4 | mrapa.
IpakTuyeckue 3anaTusa Ne68,69,70 6
1.ITnomany NoBepXHOCTH MPU3MBI, TUPAMUJIBI, TUIOIIATH TTOBEPXHOCTH LIUIUH/IPA,
KOHYca, I1apa.
CamocTrosiTesibHasi padoTa o0ydyarwmmxcst Ne25 4

Pemienue nHauBUyanbHbIX 33724 110 TEME pa3elia
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Tema 10.2.
O0BbeMbI reOMeTPHYECKHX
TEN

Conep:xanue yueOHOro MaTepuasa

15

1 | O0BeM reoMeTpUIECKOro Tena.
2 | OOBeM npU3MBbI, MUPAMHIBL,
3 | OO0beM npsMOro KpyroBoro MUIMHIPA

4 | O6beM KoOHYca, Imapa.

IIpakTuyeckne 3ansaTusa Ne71,72,73
1.00beM IpU3MBbI, TUPAMHU/IBI, TPSIMOTO KPYTrOBOTO IMJIMHAPA U KOHYyCa, [apa.

CamocTrosiTesibHasi padoTa o0ydarwimmuxcs Ne26
CocraBieHue TabJIHUIbI CO CIPABOYHBIM MaTepHaIoM 1o (popMyIaM 00bEMOB U
riomajei J3roropnenrne MakeToB ¥ pa3BEPTOK T€OMETPUICCKUX UTYP.

Pa3zgea 11. BekTopbl M KOOpAMHATBI

17

Tema 11.1.
BekTopbl HA IVIOCKOCTH M
B IPOCTPAHCTBE.

Conep:xxanue y4eOHOro MaTepuasa

17

1 | BekTopsl Ha MJIOCKOCTU U B IIPOCTPAHCTBE.

2 | IIpsMoyTOJIbHBIE CHCTEMBI KOOPIAWHAT HA MIOCKOCTH

3 | IIpsMoyTrosbHBIE CHCTEMBI KOOPIMHAT B IPOCTPAHCTBE.
4 | [eicTBUs HaJl BEKTOPAMHU.

IpakTuyeckue 3anatus Ne 74,7576,77

1. JleiicTBUs HaJ BEKTOpaMU: AJIMHA BEKTOPA, CyMMa BEKTOPOB, Pa3HOCTh BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO0, CKAISIPHOE TPOU3BEICHUE BEKTOPOB. YTOI MEXIY
BEKTOPAMH.

10

CamocTrosiTesibHasi padoTa o0ydyarwmmxcst Ne27

Pemenne HHIAWBHUIYAJIbHBIX 3a1a4 110 TEMC «BeKTOpBI Ha IJIOCKOCTU U B MTPOCTPAHCTBE).

Tema 12.1
TexcTroBas 3aaa4a

Pemrenne TeKCTOBBIX 3aJla4 Ha JABUKCHHUC U COBMCCTHYIO pa60Ty. Ha PacdeT CTOMMOCTH
IMMOKYIIOK, Ha BBIYUCIICHUC TPOLICHTOB U BKJIAAO0B, KPCAUTOB U UTTIOTCK

IpakTuyeckue 3anaTus Ne 78
Pemenue TekCTOBBIX 3a71a9 HA JABM)KCHUE U COBMECTHYIO paboTy
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CamocTosiTeibHasi padoTa o0yuarommuxes Ne 28 2
Pemenue nuauBuyansHbIX 3a1a4 o Teme « TekcroBble 3anaun. Buabl 3anad. CriocoObl
pELICHUS.»

Bcero: 351
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3. YCJIOBUS PEAJIM3AIIMA TPOT'PAMMBbI YYEBHOM JUCIHATIIMHBI
3.1. TpeGoBaHusi K MaTepHAJBHO-TEXHUYECKOMY 00ecneyeHn 0
Peanmzanust mporpaMmbl y4eOHOM AMCIUIUIMHBI TpeOyeT Hamuuus ydyeOHOro KaOmHeTa
MATEeMATHKH.

O6opynoBaHnue y4eOHOr0 KaOMHeTa:

- KOMIUIEKT Y4eOHO-METOAMYECKON NOKyMEHTaluu (yueOHUKU U ydeOHble OCOOUs, KapTOUKU
3aJJaHus, TECTHI);

- HarJIAIHbIe TOCOOUS (IJIaKaThl, JEMOHCTPALIMOHHBIE CTEH/Ibl, MAKETHI);

TexHuveckue cpecTBA O0yUEHUSI:
MYJIBTUMEAUNHBIN KOMILIEKC,
IporpaMMHO€E oOecrieueHue,
BUACO(GMIBMBI, KHHO(DUIIBMBI,
TEJIEBU30pP,

BUJICOMAarHUTO(OH.

3.2. UuopmaunonHoe odecriedyeHue 00ydeHust
OcHOBHBIC HCTOYHHMKH A/ 00y4aI0IMXCH:

J1e1 CTy1eHTOB

1. Maremaruka: anredpa u Hauyajga MaTeMaTU4YeCcKOro aHaiausa, reomerpus. ['eomerpus. 10-11

KJIacchl: yuel. it 001meodpa3oBaT. opranuzanuii: 6a3ossiid u yriyon. Yposuu /[JI.C. AtanacsH,

B.®. byry3o0s, C.b. Kagomies u ap.]-5-e uzn. — M.: [Ipocsemienue, 2018.-255¢.: wi.- (MI'Y-

IIKOJIE).

ISBN 978-5-09-053287-7

2. bapnymxun B.B., IIpokodseB A.A. MaremaTrka. J€eMEHThI BbICHIEH MaTEMaTUKU: YUCOHUK:

B2 1. T.1/B.B. bapnymkun, A.A. IIpokopreB. — Mocksa: KYPC: UHOPA-M, 2020.— 304 c.

— (Cpennee npodeccrnoHanbHOE 00pa3oBaHUE).

ISBN 978-5-906923-43-1 (06m1.) (KYPC)

ISBN 978-5-906923-05-9 (Tom 1) (KYPC)

ISBN 978-5-16-012856-6 (MH®PA-M, print)

ISBN 978-5-16-105427-7 (MHDPA-M, online)

3. bapnymkun B.B., [Ipokodne A.A. MaTematuka. DJI€MEHTHI BBICIICH MaTEMAaTHKH: yUeOHUK:

B2 1. T. 1/B.B. bapaymkun, A.A. IIpokodpseB. — Mocka: KYPC: UHOPA-M, 2020.— 304 c.

— (Cpennee npodeccroHaibHOE 00pa3oBaHue).

ISBN 978-5-906923-43-1 (06m1.) (KYPC)

ISBN 978-5-906923-05-9 (tom 1) (KYPC)

ISBN 978-5-16-012856-6 (MH®PA-M, print)

ISBN 978-5-16-105427-7 (MH®PA-M, online)

JlonoJIHUTeIbHbIE HCTOYHUKH

Anumo HI.A. m np. Marematuka: ainredbpa M Hayajla MaTeMaTHYECKOrO aHalW3a,
reoMmeTpus. Anrebpa W Hayajga MaTeMaTH4Yeckoro anaiusza (0a3oBbI U
yrayoneHusit ypoBuu).10—11 kmacesl. — M., 2018.

Atanacsu JI. C., byry3oB B. @., Kagominier C. b. u np. Marematuka: anre6pa u Hauana
MaTtemMaThueckoro aHanusa. ['eomerpus. ['eomerpusi (0a30BBI M YriyOJeHHBIH
ypoBHH). 10—11 kmaccsr. — M., 2018.

bammvakos M. M. Marematuka: Y4YeOHHK I CTYI. YUIpeKICHUU cpen.npod.
obpaszoBanus. — M., 2017.

bammakos M. M. Marematuka. COOpHMK 3amad mnpodUIBHOW HAINPaBJICHHOCTH:
y4e0.mocobue aist CTy . yupexaeHui cpen. mpod. oOpaszosanusi. — M., 2018.

bammakos M. M. Maremaruka. 3amaddauk: y4de0.mocodOue Uil CTyI. YUPEKACHHUH Cpesl.
npo¢. obpazoBanus. — M., 2018.
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bammakoB M.HM. Maremaruka. ODJIEKTPOHHBIM Yyue0.-METOHA. KOMIUIEKC ISl CTYA.
yupexaeHui cpen. npod. odbpazoanusi. — M., 2015.

bammakoB M./. MatemaTtuka (0a30Bblil ypoBeHs). 10 knacc. — M., 2017.

bammakos M./. MatemaTuka (6a30Bbiii ypoBeHs). 11 kmacc. — M., 2017.

bammakoB M./. Anrebpa u Havyana ananusa, reometpus. 10 kimacc. — M., 2018.

bammakos M. /. MaremaTtuka (0a30Bblii ypoBeHb). 10 kitacc. COopHUK 3a7a4: yueb.1moco-
oue. — M., 2018.

bammakoB M. 1. Marematuka (6a30oBbiii ypoBeHb). 11 kinacc. COopHuK 3amau: yued.moco-
o6ue. — M., 2017.

I'yces B.4., TI'puropse C.I',, HBoarmna C.B. Marematuka mus npodeccuii u
CIIENHNAIBPHOCTEH CONMAIBHO-O)KOHOMUYECKOr0 mpodwis: y4eOHUK IS CTY..
yupexaeHuit cpea.npod. odpazopanus. — M., 2017.

Konsrun KO.M., TkaueBa M.B, ®enepoa H.E. u ap. Marematuka: anreOpa u Hauyama
MaTeMaTH4eCKoro aHaiauza. Anredpa M Hayajla MaTeMaTHYECKOr'o aHalnu3a
(6a3oBbIi U yriayOsueHnasiit ypoBaHu). 10 knacc / mon pea. A.b. Kuxdenko. — M.,
2018.

Konsrun FO.M., TxaueBa M.B., ®enepoa H.E. u np. Marematuka: anrebpa m Hayaia
MaTeMaTH4eCKoro aHaiauza. Anredpa M Hayajla MaTeMaTUYECKOro aHaliu3a
(6a3oBblil U yrayo6neHHblt ypoBHu). 11 knacc / mon pea. A.b. XKuxuenko. — M.,
2018.

HHTEpPHET-pecypChl

www.fcior.edu.ru(MadopmanmoHHbie, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTEPHUAIIBI).

www.school-collection.edu.ru(Eaunas xomaekiuu nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCUMILIAHBI

OOpasoBarenbHOE YUPESKICHHUE, PEATM3YIONIee MOATOTOBKY IO YYeOHOW TUCIUTUINHE

MATEMATHKA, obecrnieurBaeT OpraHU3alvi0 ¥ MPOBEICHNUE MTPOMEKYTOUHON aTTECTAIlUU U

TCKYLICTO KOHTPOJISI WHAWBUIAYAJIBbHBIX O6pa3OBaTeHLHBIX JOCTIDKCHUN — ACMOHCTPHUPYCMBIX

00y4arImuUMuUCs, YMEHUN U 3HAaHUI.

KOHTpOJ’Ib H OIEHKA OCYHICCTBIIACTCS IMPETIOAABATEIIEM B ITPOLIECCE ITPOBEACHUSA yLIC6HBIX
3aHﬂTHI>1, TCCTUPOBAHMUS, a TAKIKC BBIIIOJIHCHUA 06y‘laIOIJ_II/IMI/IC${ WHIAUBUAYAJIbHBIX 3aJIaHUI.

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHMS)

@opMbI M METOAbI KOHTPOJIS U OLIEeHKH
pe3yJabTaTOB 00y4eHHsI

JUYHOCTHBIE:
- OnpenensaTh 3HAYCHUE MAaTEMATHKHU B HAYKeE,
TEXHHKE, SKOHOMHKE, MH(POPMAITHOHHBIX
TEXHOJIOTHUAX U HpaKTHqGCKOﬁ ACATCIIBHOCTH.
JI1. chopmMupoBaHHOCTH TPEACTABICHUN O

MaTeMaTUKE KAaK YHUBEPCAIBHOM  S3BIKE
HayKH, CPEICTBE MOJICIMPOBAHUS SIBJICHUU W
IIPOLECCOB, UJIESIX U METOJAAX MAaTEMATHKHU;

- OnpenensTh eIy U 3aa41 U3y4eHUs
MaTeMaTHKH mpu ocBoeHuu npodeccuii CI1O u
cnenuanbHoctei CIIO.

JI2. noHuMaHue 3HAUUMOCTH MAaTEMATUKH JIJIsi
HAyYHO-TEXHUYECKOTO nporpecca,
c(OpMHPOBAHHOCTD OTHOILIEHUS K
MaTeMaTHKe Kak K 4acTh oOlIedeIoBeuecKoi
KyJbTypbl Y€pe3 3HAKOMCTBO C HCTOpHUEN

- OnpenensaTh 3HaU€HUE MAaTEMaTHKH B HAyKe,
TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX
TEXHOJIOTHSIX U MPAKTHYECKOH 1eATeIbHOCTH.

- M3y4aTh ucTOpHIO pa3BUTHSI KOMOMHATOPHKH,
TEOPUU BEPOSATHOCTEN U CTATUCTUKU U UX POJIb
B Pa3IUYHBIX cpepax yeroBeUeCcKOn
KU3HEESITENbHOCTH.

- BoimonuaATe apupmeTnyeckue ecTBUS Ha

Pa3BUTHS MaTEeMaTHKH, IBOJTIOIUEH | YMCIIaMH, HAXOUTh MPHOMKCHHbBIC 3HAYCHUS
MaTeMaTHYECKUX UACH; BEJIMYMH U MOTPEIIHOCTEN BHIYUCICHUI
(a0CcoNIOTHOM M OTHOCHUTENBHOM), CPAaBHUBATh
YHCIIOBBIX BBIPAKEHUN
OnpenensaTs LeNU U 3a/1a41 U3y4YeHUs
MaTeMaTHKu pu ocBoeHuu npodeccuit CI10 u
JI3. pa3BuUTHE JIOTMYECKOTO  MbIIUIeHU, | cnenuanbHocTel CIIO.
IIPOCTPAHCTBEHHOTO BOOOpaxkeHus, | - IIpeacraBisTe B3aMMHOE PacHOIOKEHHE
QITOPUTMUYECKON KYJIbTYpbl, KPUTHYHOCTHU | IPSMBIX, IPSIMBIX U MIIOCKOCTEH, IBYX

MBIIIEHUSI HAa YPOBHE, HEOOXOIUMOM ISt
Oynymieit mpodeccrnoHalbHON AESITeNbHOCTH,
TSt MPOIOJKEHHS o0pa3oBaHus u
camo00pa3oBaHus

IUIOCKOCTEH B MPOCTPAHCTBE, IPUMEHEHNE
TEOPETUYECKOTO 0OOCHOBAHUS PACTIONIOKCHUS
JaHHBIX QUTYP B MPAKTUUCCKON H
pohecCHOHABLHOM NesTEIILHOCTH,

- JIeMOHCTPHPOBATh AITOPUTMBI PEIICHHUS
IMOKA3aTCIIbHBIX, TPUTOHOMCTPUIYCCKUX
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YPaBHEHUI U HEPABEHCTB;

- OCBOUTH AJITOPUTMBI UCCIIETOBAHMS
byHKINH;

- OBnageTh MPOLECCOM MOCTPOEHUS rpaUKOB
(YHKIIMH, OCYIIIECTBIEHUE TAPMOHUYECKUX
Kosie0aHui rpaduKoB;

- OCBOUTH AJITOPUTM HUCCIEA0BaHUS QYHKIUH C
IIOMOUIBIO IIPOU3BOJAHOM;

- OCBOUTH AJITOPUTM HAXOKICHHUE
HauOOJIbIIEr0 M HAUMEHBIIETO 3HaYCHHUS
(GYHKIIMM Ha OTpE3Ke.

-[IpuMeHsATs MaTeMaTUYECKHE METObI IS
pelIeHUs ColepKaTeIbHbIX 3a1a4 U3
pas3InYHbIX 00JIaCTe HAYKH U MPAKTUKH.
WuTepnperupoBaTh pe3yiabTara, yueT
peabHbIX OrPAaHUYECHUIN

3amura pedepaToB, KOMIBLIOTEPHOE
TECTUPOBAaHUE

JI4. oBnajeHne MaTeMaTUYECKUMH 3HAHUSIMU
n YMCHUAMU, HeO6XOI[I/IMI)IMI/I B
MOBCEIHEBHON  KW3HU, IS  OCBOCHHS
CMCIKHBIX €CTCCTBCHHO-HAYYHBIX JUCHOUIIIINH
U JUCLIUTLIINH MPOPECCHOHATBHOTO IIUKIIA, JITIS
MoJlydeHus: oOpa3oBaHUsi B 00JacTAX, HE
TpeOyIOMMX YIIIyOJIEHHONM MaTeMaTH4YeCKOn
MMOJATOTOBKH;

- OcBOUTH UJIEU PACIIUPEHUS IOHITUS O YUCIIE
KakK croco0a MoCTpOEHUsI HOBOTO
MaTeMaTHYECKOI'0 amnmnapara Jjs peleHus
IIPAKTUYECKUX 3a7]a4 U BHYTPEHHUX 3a]a4
MaTeMaTHKU;

-Boinonuste apudmernueckue neiicTBus Hax
YHUCJIaMU, HAXOAUTh NPUOIMKEHHbIE 3HAUCHUS
BEJIMYMH U MOI'PEIIHOCTEN BBIUYUCIICHUN
(a0CcoNIOTHOM M OTHOCUTENBHOM), CPAaBHUBAThH
YHCIJIOBBIE BBIPAXKEHUS

-HaxonuTe 3Ha4eHMsI CTENEHH, UCIIONIb3YS ITPH
HE0OXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA
-IIpeo6pa3oBBIBaTH YHCIOBBIE M OYKBEHHBIC
BBIPAXEHUS, COACPKAILNX CTEIIEHHU, IPUMEHSSA
CBOMCTBA

-BeinonnsaTh mpeoOpa3oBaHus BIpaKEHHH,
MIPUMEHSTH (POPMYJIbI, CBS3aHHBIE CO
CBOWCTBaMHM CTEMEHEH U JorapugpmMoB
-M300pakath yribl BpalleHus: Ha OKPY>KHOCTH,
COOTHECTH BEJIMYMHBI YIJIA C ETO
pacnosoxxeHueM -O3HaKOMHUTBCS C TOHITHEM
rpaduka, onpeaenasTh MPUHAIICKHOCTH TOUKH
rpaduxy GyHKUINM.

-Onpenenarts no Gopmyie npocTenen
3aBUCHMOCTH, BUJIa ee rpaduka. BeipaxaTs 1o
dopmyIie olHy IEpEMEHHYIO Yepe3 JIpyTue.
-O3HaKOMUTHCS € onpeziesieHneM QyHKIIH,
chopmynuposats ero. Haxonuts obnactu
ompeeseHust U 00JacTH 3HaUYeHUH QYHKITIH
-O3HaKOMUTBCSI C IPUMEpPaAMU
(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B peabHbIX
IpoLeccax U3 CMEXHBIX TUCLHUIUIMH
-CocTtaBuTh BUIBI GYHKIHHA 110 JAHHOMY
YCIJIOBUIO, PELIATh 334a4l Ha SKCTPEMYM.

34




-Brinonuate npeobpaszoBanus rpaduka
byHKIIUN

-Beruncisate 3Ha4eHNs1 GYHKINU TI0 3HAYCHUIO
aprymeHnTa. OnpenensaTs NOJ0KEeHUs TOUKU Ha
rpaduke 1o ee KoopAnHATaM U Ha00OpOT.
-O3HaKOMUTbHCSA C MOHATHEM TaPMOHHUYECKUX
KOJICOAHUH M TPUMEPAMHU TAPMOHHYECKUX
KOJICOAHUH JIJIs1 OIIMCAHUS POLIECCOB B (PU3UKE
U Ipyrux 00JacTsAX 3HAHMSL.

- YMeTb NOHUMATh U UCII0JIb30BaTh
MaTeMaTHYeCKHUEe CPEJICTBA HATJISAHOCTH
(rpacduku, AuarpamMmbl, TaOIULBI, CXEMBI U JP.)
JUISL WJUTIOCTPALUU, UHTEPIIpETAIIH,
apryMeHTalluy;

- [IppuMeHITh MEXaHUYECKUH U
reOMETPUYECKUI CMBICI TIPOU3BOJHOM HA
pUMepe BBIYUCISITH MTHOBEHHYIO CKOPOCTH H
YIJII0BOM KO PHUIIMEHT KacaTeIbHOM.
-[IpuMeHATh TPOU3BOIAHYIO /ISl pEIICHUS
3aJa4 Ha HaX0XKJIeHHe HauOOJIbIIEro,
HAMMEHBIIIETO 3HAYCHUS M HA HAXO0XK/ICHUE
IKCTpEMyMa

-Pemiate 3a7jaun Ha MpUMEHEHNE UHTErpaia
JUIsL BBIYUCIICHUS (PU3MYECKUX BEJIMYMH U
onanen

-Pemars ypaBHeHUs C IPUMEHEHUEM BCEX
MIPUEMOB (Pa3JIoKEeHHsI Ha MHOKUTEIH,
BBE/ICHUSI HOBBIX HEU3BECTHBIX, [TOJICTAHOBKH,
rpaduyeckoro MeToza).

-Pemars cucreM ypaBHEHU# ¢ MpUMEHEHHEM
pa3IUYHBIX CITOCOOOB.

- Pemrate HepaBeHCTBa C UCIOIB30BAHNE
cBOICTB U rpadukoB pyHkuuid. Pemarp
HEpaBEHCTBA U CUCTEMBbl HEPABEHCTB C
MIPUMEHEHHEM Pa3IMYHbIX CIIOCOOOB.
-[IpMeHsATs MaTeMaTHYECKHE METOBI TS
pelIeHns coiep KaTeIbHbIX 3a/1a4 U3
pa3nuyHbIX 00JacTel HAyKU U MPAKTUKH.
WuTepnpeTupoBath pe3yabTaThl C YI€TOM
peasbHBIX OTpaHUYeHUN

-[IpuMeHsTh MpaBuiIa KOMOMHATOPUKH TIPU
peleHn KOMOMHATOPHBIX 3a1a4.
-IIpeacraBnsaTh B3aMMHOT'O PaCIOJIOKEHUS
HPSMBIX, IPSIMBIX U TJIOCKOCTEH, IBYX
IUIOCKOCTEN B MPOCTPAHCTBE, IPUMEHSITh
TeopeTHyeckre 000CHOBAHUS PACIIOIOKEHUS
JAHHBIX (GUTYp B TPAKTUYECKOHN 1
npodeccroHaIbHOMN e TeNbHOCTH;

- 306pakaTh Ha pUCYHKaX U KOHCTPYHUPOBATh
Ha MOJIEJISIX IEPIEeHIUKYJISIPOB M HAKJIOHHBIX K
TUTOCKOCTH, TIPSIMBIX, TTAPAJIICITBHBIX
IJIOCKOCTEH, YIJTI0B MEXKy IPSAMOU U
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MJIOCKOCTHIO U 000CHOBAHUE MTOCTPOCHUS.
-Pemats 3aa4 Ha BeIYUCIIEHUE
FEOMETPUUECKUX BEJIIUYHH.

- OnuCchIBaTh pacCTOSHUS OT TOUKH J10
MJIOCKOCTH, OT MPSIMOM IO TNIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEX/y CKPEIIMBAIOILIUMHUCS
MPSIMBIMH, MEX]Ty TTPOU3BOJIBHBIMU (pUTYpamMu
B [IPOCTPAHCTBE.

-ApryMEHTHUPOBATH CBOM CYXICHUS O
B3aMMHOM PACIOJI0KEHUH MPOCTPAHCTBEHHBIX
Puryp

- OnuchIBaTh U XapaKTepU30BaATh PA3JINYHBIC
BUJIbI MHOTOTPAHHUKOB, MEPEUUCIIATH UX
3JIEMEHTHI U CBOMCTBA.

-N300pakaTh MHOTOTPAaHHUKH U BBITIOJTHSITH
MOCTPOCHUS HA N300PAKEHUSIX U MOJEIIAX
MHOTOT'PAHHHUKOB.

-IIpuMeHsTh CBOMCTBA CUMMETPUU ITPU
peuennu 3a1a4d. Mcnonp30Bath
npUOOpeTEeHHbIC 3HAHUS JJI UCCIIEIOBAHUS U
MOJICIIMPOBAHUS HECJIOKHBIX 3a/a4.
-XapakTepu3oBaTh U U300paXkaTh Tela
BpaIeHUs, UX PA3BEPTKHU, CCUCHHSI.

-Pemats 3a1aun Ha MOCTPOCHUE CEUCHUN,
BBIYHCIICHHE JIJTUH, PACCTOSTHUMN, YTJIOB,
momaaeu

-Pemats 3a7aun Ha npuMeHenne Gpopmy
BBIUKCIICHHS] 00bEMOB ITPOCTPAHCTBEHHBIX TEll.
- Pemrath 3a1aun Ha BRIYUCIICHHE TUIOIIAICH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ
BpaIeHHUS.

- I3y4ath nekapTOBYIO CUCTEMY KOOpPJMHAT B
MPOCTPAHCTBE, IOCTPOUTH T10 33JIaHHBIM
KOOpPJIMHATaM TOYEK U IJIOCKOCTEH, HaXOIUTh
KOOPJAMHAT TOYEK

Pemienue 3a1au Ha MPaKTUYECKOM 3aHITHH,
TECTUPOBAHUE

JI5.roroBHOCTH u CHOCOOHOCTD K
00pa3zoBaHMmIo, B TOM quUCIIe
camMoo0pa30BaHUI0, Ha MPOTSHDKEHUM BCEH

JKU3HH;  CO3HATEIbHOE  OTHOIIEHHE K
HENPEPHIBHOMY OOpPa30BAHHUIO KaK YCIOBHIO
YCTEITHOM po¢eCCHOHATBHON "
OOIIIECTBEHHOM IE€SATEILHOCTH,

-Pa3BuBaTh MOpajgbHOE CO3ZHAHUE U
KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX
npo0JieM Ha OCHOBE IMYHOCTHOTO BBIOODA,
dbopMHUpOBaHNE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOT'O NTOBEJICHHS], OCO3HAHHOT'O U
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM
MOCTYTIKaM;

- O3HaKOMHUTHCS € UEIAMH U 33/1a4aMu
M3YUYEHUs1 MAaTEMATUKHU IIPU OCBOEHUU
npodeccuit CITIO u cnenmansrocrerr CI10

- Bemmonuute apudmerndeckue nelcTBUS HA
YUCJIaMH, COYETasl yCTHbIE U TUCbMEHHBIE
MIPUEMBI.

Haxoauth npubnnxeHHble 3HaYSHHS BETUYHH
Y TIOTPEITHOCTEH BRIYUCICHUH (aOCOIOTHON 1
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OTHOCHUTEJIbHOM); CpaBHEHHE YMCIIOBBIX
BBIPAXKCHU.
-Haxoautps ommboK B mpeoOpazoBaHUIX H
BBIUNCIICHUSX
-BrinonHATh pacueTsl o Gpopmyiam,
COJZIEprKalIUM paJUKalbl, OCYIECTBIISA
HE0OXOJUMbIE MTOJICTAHOBKU U
npeoOpa3oBaHusl.
-OnpenensaTe paBHOCUIBHOCTH BBIPAXKEHUN C
panuKaiaMu
-IIpeoOpa3oBbIBaTh YMCIIOBbIE U OYKBEHHbIE
BBIPAXXECHMSI, COACPIKAILUE CTENEHU, IPUMEHSA
CBOMCTBA
-IIpuMeHATh NOHATUSA NEPEMEHHOM, IPUMEPOB
3aBUCHUMOCTEN MEX]y IepEMEHHBIMHU.
-IIpumeHaATs noHATHS IpaduKa, OnpeaeTeHHs
IPUHAJIEKHOCTU TOUKH Irpapuky QyHKINU.
-Onpenenarts 1o Gopmyie npocTenen
3aBUCHUMOCTH, BUJa ee rpaduka. BeipaxeHue
no (popmysie ogHON epeMeHHOM Yepe3 IpyrHe.
-dopmynupoBaTh OnpeeneHus PyHKINU.
-Haxoaute obGnactu onpeaeneHus u 00J1acTu
3HaYeHUN QYHKINH
-IIpuBoauTH pUMEpPHI PYHKIIMOHATBHBIX
3aBUCHUMOCTEN B peaibHbIX MpOLIeccax U3
CMEXHBIX TUCLUILINH
-3HaTh NOHATHUSA TpaduKa, ONpPeaeaTh
NPUHATICKHOCTH TOUYKH IpaduKy (yHKIIUH.
-Onpeaensats o Gopmysie npocreniei
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxars 1o
dbopmysie oTHOM IEpEeMEHHOM uepe3 ApyTHe.
-Boruncasts 3HaueHuss QyHKUUH 110 3HAUYCHHIO
aprymenTta. Onpenensars NOoJ0KEeHUs TOYKU Ha
rpaduke 1o ee KOopAuHaTaM U Ha00OpOT.
- Mcnonb30BaTh MOHATHSA FapMOHUYECKOTO
KOJIeOAHUs ¥ IPUMEPOB TAPMOHUYECKUX
KoJeOaHui Al OTMCaHUs IPOLECCOB B (pU3MKe
U JIpyTUX 00JacTIX 3HAHMUS.
-PacniozHaBath Ha uepTexkax U MOJEISAX
Pa3IUYHBIX CIy4aeB B3aHMHOI'O PACIOJIOKEHUS
MPSIMBIX U IJIOCKOCTEH, apryMEHTUPOBaHUE
CBOUX CYXKIEHUU
-IIpuMeHATh IPU3HAKK W CBOWCTBA
PacmoI0kKEeHUS NPSAMBIX U TUNIOCKOCTEN ITPH
pelIeHNH 3aa4.
-M306paxkaTte Ha pUCYHKaX M KOHCTPYHPOBATh
Ha MOJEJSX NEPIEHINKYIISIPOB U HAKJIOHHBIX K
IUIOCKOCTH, IPSIMBIX, TapaJIJIEIIbHbBIX
IJIOCKOCTEM, YIJIOB MEKIYy NMPSAMON U
IUIOCKOCTBIO M1 000OCHOBAHHUE MTOCTPOCHMS.
-Pemiate 3aaun Ha BHIYMCIIEHUE
TE€OMETPUYECKHUX BEJIMYUH.
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-OnpenensaTe U BHIYUCIATH PACCTOSIHUS B
IIPOCTPAHCTBE.
-O3HaKOMUTHCSI C MOHATHEM MapalIeIbHOTO
IIPOEKTUPOBAHUSA U €TI0 CBOMCTBAMH.
-OnucaHne 1 XapakTepUCTUKA Pa3IMUHbIX
BHJI0OB MHOTOI'PaHHUKOB, [IEPEYUCIIATH UX
3JIEMEHTHI U CBOMCTBA
-XapakTepu30BaTh U U300paXkaTb CEUEHUs,
Pa3BEPTKHM MHOTOI'PAHHUKOB, BEIYHUCIIATH
IJIOLIAAU TOBEPXHOCTEH.
-O3HaKOMIIEHHE C BHJIaMU CUMMETpUI B
pOCTPaHCTBE, POPMYJIMPOBAHUE ONpeAeTICHUN
Y CBOMCTB. XapaKTEPUCTUKA CHMMETPHH TEJ
BpalICHUSA U MHOTOI'PAHHUKOB.
-IIpuMeHATh CBOMCTB CUMMETPUU IIPU
peLICHUH 3a1a4
-O3HaKOMUTHCSI C BUJAMH TEJl BpAILLEHUS,
(bopMyIMpOBaTH UX ONpPEEIICHHS CBOMCTB.
- XapakrepucTuKa U n300paxxeHue Tei
BpalICHUS, UX PA3BEPTKU, CCUCHHUS.
- 3HAaKOMUTbHCSI C MOHATUSIMU IIJIOLIAAN U
o0beMa, aKCHOMaMM U CBOMCTBAMHU.
- U3yuatp TEopeM O BbIUKCIEHUH 00BEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a1a4 Ha
npuUMeHeHre (OpMyJl BEIYUCICHHUS 00bEMOB.
Wzydate Gpopmy Ui BEIYUCIEHUS IUI0IIAICH
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpalCHUS.
- O3HaKOMHTBCSI C METOJIOM BBIYHCIICHUS
IUTOILAAM TOBEPXHOCTHU cepsl. PemaTs 3a1aun
Ha BBIYMCIICHHE IUIOIIA/IEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIl
Pemate 3a1aum 1o MHANBUAYaJIbHBIM
KAapTOYKaM, KOMIIBIOTEPHOE TECTUPOBAHUE

JI6.roTOBHOCTH u CIIOCOOHOCTH K
CaMOCTOSITEJIBHOU TBOPYECKOM u
OTBETCTBEHHOM JE€ATENLHOCTH;

- CocTaBisaTh BHJIbI PYHKIMN O JTAHHOMY
YCIIOBUIO, PEIIaTh 3a/lad Ha SKCTPEMYM.

- KonctpyupoBate u cTpouts rpaduku
GyHKIMN.

- BoimonusaTe npeobpazoBanus rpadpuka
byHKIIUN

- [IpoBOIUTH C TOMOIIBIO MPOU3BOJHOMN
uccie10BaHus QyHKIMH, 3a1aHHOU (HPOPMYJITON.
- YcTaHaBnMBaTh CBSA3HM CBOMCTB QYHKIUH U
IPOM3BOJIHON IO X TpaduKam.

- [IpruMeHTh NPON3BOIHOM AJI pELICHUS
3aJa4 Ha HaX0XKJIeHHE HauOOJIbIIEro,
HAaUMEHBILIETO 3HAYEHUS U Ha HAXOXKICHHE
JKCTpEMyMa

- PemaTsp 3a1a4n Ha IpUMEHEHNE HHTErpaia
JUISL BBIYUCTICHUS (PU3UYECKUX BEJINYMH U
IIoImaaeu

- [IpuMeHsATh MaTEMAaTUYECKUE METOJbI JUIsSI
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pENICHHS COIeP KAaTeIbHBIX 33124 U3
pa3IMyYHbIX 00JacTel HAYKH U MPAKTUKU.
WHTeprpeTHpoBaTh pPe3yIbTAThI C yYETOM
peallbHbIX OTpaHUYEHUN

- 300paxkaTh Ha yepTexax U MOJEISIX
HAKJIOHHOM, MEepIeHAUKYIISIpa U PACCTOSIHUS, U
000CHOBaHUE CBOUX CYyXJeHUU. Omnpenenenne
Y BBIYUCJICHHE PACCTOSHHUI B MPOCTPAHCTBE.
[Ipumenenne Gopmys u TeoOpeM TUTAHUMETPHH
JUISL PEIICHUS 3a]1a4.

- O3HaKOMHTHCS C TIOHATHEM TaPAJUICITHLHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBAMHU

- Berancnsars mwiomani 1 00bEMEL
MHOTOTPaHHHUKOB U TEJ BPAIICHUS

- PemaTh nmpukiiaaHBIX 32,124 HA CIIOXKHBIC
HPOIEHTHI

BrinosiHeHUE MHIUBUYaTbHBIX 33JaHUI;
NUChbMEHHAs MPOBEpOYHast paboTa

JI7.roToBHOCTh K KOJJIEKTUBHON pabore,
COTPYJIHUYECTBY  CO  CBEPCTHHKAaMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,

y4eOHO-UCCIIeI0BATEIbLCKOM,
JIPYTUX BUAAX NESATEIbHOCTH;

MPOEKTHOU U

- ®opMHPOBATh KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb B OOIIEHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMHU
- [Ipumepb! PyHKIMOHANBHBIX 3aBUCMOCTEN B
peaNbHBIX MPOIECCax U SBICHUSX.

-Cnoxxnast pynkuus (komnosunus). [Touarue o
HETPEPBIBHOCTH (DYyHKITHH

- [IpeoGpa3zoBbiBaTh rpaduk GyHKIUU.
lMapmonnueckue koneOaHus

- [IpuMeHATh MPOU3BOJHYIO K UCCIIEOBAHUIO
GYHKIUI 1 TOCTPOCHUIO TPAPHUKOB.

- [IpuMeHsATh MPOU3BOIHYIO JUIS PELICHUS
3aJa9 Ha HaXO0XKJIeHHE HanOOJIBIIETO,
HAMMEHBIIIETO 3HAYECHUS U Ha HaXO0X/IeHUE
IKCTpEeMyMa

- Pemate 3amaun Ha mpUMEHEHHME UHTErpaa
JUTSL BEIYUCITICHHS (PU3HYECKUX BEIMIHH U
mIomaaeu

- [IpuMeHsTh MaTEeMaTHYECKHUE METOJIBI IS
peleHus coiepKaTeNbHbIX 3a]1a4 U3
pa3nu4yHBIX 00JacTeil HAYKU U MIPAKTUKH.
WnuTepnpeTupoBaTh pe3ynbTaThl C y4€TOM
peanIbHBIX OTPaHUYEHUN

- OOBACHATH U MPUMEHATH (POPMYJIbI IS
BBIYUCIICHHSI pa3MEIEeHHH, IePECTAaHOBOK U
COYETaHUH MpH peLIeHUH 3ajay.

- U300pakaTh Ha pUCYHKaX U KOHCTPYHPOBAThH
Ha MOJIEJISIX TIEPIEeHIUKYIISPOB U HAKJIOHHBIX K
IUIOCKOCTH, MIPSIMBIX,

-ApryMEHTHUpPOBATh CBOU CY>KACHUS O
B3aMMHOM PACIOJIOKEHUN IPOCTPAHCTBEHHBIX
buryp

- [TocTpouTh ceyeHnss MHOTOTPAHHUKOB M TeEIl
BpaLICHUS
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- Pemrate mpakTuyueckue 3amadd Ha
BBIYHCIICHUE TUIONIA/ICHi TOBEPXHOCTH U
00BEMOB NMPOCTPAHCTBEHHBIX TEJ
JlenoBast urpa, 3aIIMTa Npe3eHTAINN

JI8.oTHOWICHUE K npodeccroHaIbHOM
JIeITEIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
pemiCcHUN JIMYHBIX, O6H_ICCTBCHHBIX,
roCyJapCTBEHHBIX, 00IIIeHAIIMOHATLHBIX
npooJieM;

OnpenensTs Leau U 3a1a4l U3Y4CHUS
MaTeMaTHKH mpu ocBoeHuu npodeccuit CI1O u
crnenuanpaocter CIIO.

-BeinonnsaTe apudmeTnyeckue qeicTBUS HaT
YHCJIAMHU, COYETAasl yCTHBIC U IMCbMEHHBIE
IIPUEMBI.

-Haxonute npubinxeHHbIe 3HAUCHUS
BEJIMYMH U NOI'PEIIHOCTEN BBIUYUCIICHUN
(a0CoNIIOTHOM M OTHOCUTENBHOMN ); CPAaBHUBATh
YHCIJIOBBIE BBIPAXKEHUS.

-Pemiate ypaBHEHUS C IPUMEHEHHEM BCEX
IIPUEMOB (pa3JI0KEHUSI HA MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, [10JICTAHOBKH,
rpau4ecKoro MeTo/a).

-Pemars cuctemsl ypaBHEHN ¢ IPUMEHEHUEM
Pas3JInYHBIX CIIOCOOOB

- [IppuMeHATh MOHATHS IEPEMEHHOW, TPUMEPBI
3aBUCUMOCTEN MEXKy IEPEMEHHBIMHU.
-IIpumensTs noHsATUA rpaduka, onpeaeaeHus
HNPUHATICKHOCTH TOUYKH I'paduKy (QyHKIIUH.
-Onpenensats 1o Gopmysie npocreniei
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxars 1o
dbopmysie oTHOM IEpEeMEHHOM uepe3 ApyTHe.
-OopMyIHpoBaTh ONpeaeTeHUs (PYHKITUH.
-Haxoaute oOmacTu onpeaeneHus 1 001acTa
3Ha4eHUN PYHKLIUU

-IIpuBoauTh mpHUMeps! QYHKIMOHATBHBIX
3aBUCHMOCTEN B peajbHbIX NPOLIECCaX U3
CMEXXHBIX TUCIUIINH

-3HaTh MOHATHA IpaduKa, ONpPeaeIITh
MIPUHAJIIEKHOCTH TOUKH rpaduKy QyHKINU.
-Onpenenarts no Gopmyie npocTenen
3aBUCHMOCTH, BUIa ee rpaduka. BeipaxaTs 1o
dbopMyIie oTHOM MepeMeHHOH Yepes3 ApyTHe.
[TuceMeHHas npakTHyeckas paboTa

METalpeaAMETHDBIC:

MI. yMeHHe CaMOCTOSTEIbHO OIPENEIATh
LEIU JEATEIbHOCTH M COCTABJIATH IUIAHBI
JIeATEIBbHOCTH; CaMOCTOSITEIIBHO
OCYILECTBIIATD, KOHTPOJIMPOBATh U
KOPPEKTUPOBAThH AEATEIbHOCTD; UCIIOIb30BaTh
BCE BO3MOXHBIE PECYpPCHI Ul JOCTHKCHUS
IIOCTABJICHHBIX LEJIEH M pealn3alud IUIaHOB
JIeSATEIIbHOCTH; BBIOMpATH yCIICLIHBIE
CTPaTEruy B Pa3INYHbIX CUTYyalUsX;

-OnpeaenuTs 1eIu U 3a1a41 U3y4eHus
MaTeMaTHKu pu ocBoeHuu npodeccuit CI10 u
cnenuansHoctei CIIO.

-Beimonuute apudmernueckue AecTBUS HaJ
YHCIIaMU, COYETasl yCTHBIE U NNCbMEHHBIE
IpUEMBI.

-Haxoaute npubnmxeHHbIe 3HaUCHUS BETMUYNH
Y TIOTPEITHOCTEH BHIYUCIICHHH (a0COMFOTHOM 1
OTHOCHUTEJIbHOM); CPaBHUBATh YUCIIOBBIE
BBIPA)KEHUS.

-BoinonHuth pacyersl o popmyiam,
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coJieprKallie paJauKaibl, OCYIECTBIISS
HE00X0IMMbIE MOACTAaHOBKH U
npeoOpa3oBaHusl.

- OnpenenuTb paBHOCHIIBHOCTH BBIPAKEHUN C
paaukanamu

-IIpeo6pazoBaTh yKcIOBbIe U OYKBEHHbIE
BBIPAXEHUM, CO/lepKallue CTENEHU, IPUMEHSS
CBOMCTBA
-Pemiate ypaBHEHUS C IPUMEHEHUEM BCEX
IIPUEMOB (pa3JI0KEHUsI HA MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpau4ecKoro MeTo/a).

-PemaTte cucTemMbl ypaBHEHHH ¢ IPUMEHEHUEM
Pas3IMYHbBIX CIIOCOOOB

- Pewiath uppanuonanbHble, IOKa3aTelbHbIE U
JorapupMUUECKUE, TPUTOHOMETPUYECKHE
ypaBHEHUS
- Pemiate nokasarenbHele, lorapudpMudeckue u
TPUTOHOMETPUUYECKHE HEPABEHCTRA.

- [IpuMeHUTH OHATHS IEPEMEHHON,
IPUMEPOB 3aBUCUMOCTEN MEXKIY
IIEPEMEHHBIMH.

-IIpumenuTh noHATUS TpaduKa, onpeaeIeHus
NPUHATICKHOCTH TOUYKH I'paduKy (QyHKIUH.

-Onpenenuts 1o hopmysie npocTenie
3aBHCUMOCTH, BUJa ee Tpaduka. Boipazuts no
dbopMyIie 0JTHU TIEpEMEHHBIE Yepe3 IpyTHe.
-DopMyIHPOBATh OTIpeIeeHUsT (PYHKIUH.
-HaxoauTe obmactu onpeneneHust u 00JacTu
3Ha4eHUN PYHKLIUU
-IIpuBectu npumMeps! GyHKIUOHATBHBIX
3aBUCHMOCTEN B peajbHBIX NPOLIECCaX U3
CMEXXHBIX TUCIUIINH
-3HaTh NOHATHUSA rpaduka, orpeeneHus
MIPUHA/IIEKHOCTH TOUKH rpauKy QyHKINH.
-Onpenenuts o GopmyIie npocTenen
3aBUCHMOCTH, BUJa ee rpaduka. BeipaxaTs 1o
dbopmyIie oIHU NTepeMeHHbIE Yepe3 apyTue.
-Brruucnuth 3HaueHUS QYHKIMH 110 3HAYEHUIO
aprymeHTa. OnpenennuTh NoJ0KEeHNs TOUKH Ha
rpaduke 1o ee KOOpAMHATaAM 1 HA0OOPOT.

- Mcrionb30BaTh MOHATHS TAPMOHUYECKOTO
KoJe0aHusl ¥ MPUMEPOB FrapMOHHUECKHUX
KOJIeOAHUH JIJIsl OIIMCAHUS MPOLIECCOB B (PU3UKE
U JIpyTUX 00JacTIX 3HAHUN
-IIpencTaBuTh B3aMMHOE PACIIONIOKEHHE
HPSIMBIX, IIPSIMBIX U IJIOCKOCTEH, IBYX
IUIOCKOCTEH B MPOCTPAHCTBE, IPUMEHEHNE
TEOPETUIECKOTO 0OOOCHOBAHUS PACTIONOKECHUS
JAHHBIX QUTYp B MPAKTUUECKOM 1
po(heCCHOHATTLHOM e TSIIbHOCTH,

- 306pa3uTh Ha pUCYHKAX U
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KOHCTPYHPOBAHHUE HA MOJIEIISIX
NEPHEHANKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH,
MPSIMBIX, TAPAJUIEIBHBIX TJIOCKOCTEH, YIIIOB
MEXTy MPSMOI U MIIOCKOCTHIO U 00OCHOBaHUE
MOCTPOCHUS.

-Pemmtsh 3a1aun Ha BBIYMCIICHUE
F€OMETPUUECKUX BEIIUYHH.

- OnuchIBaTh pacCTOSHUS OT TOUKH J10
MJIOCKOCTH, OT HMPSIMOM JIO TUNIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEX/y CKPEIIMBAIOIIUMHUCS
MPSIMBIMH, MEX]Ty TTPOU3BOJIBHBIMU (pUTYpamMu
B [IPOCTPAHCTBE.

-ApryMeHTHPOBAaTh CBOM CYXKICHUS O
B3aMMHOM PACMOJI0KEHUH MPOCTPAHCTBEHHBIX
Puryp

- OnmcaTh ¥ XapaKkTepu3oBaTh Pa3IMUHbIC
BU/JIbI MHOTOTPAHHUKOB, MIEPEUUCITUTH UX
3JIEMEHTHI U CBOKCTBA.

-1300pa3uTh MHOTOTPAHHHUKY U BHITIOJHUTD
MOCTPOCHUS HA N300PAKEHUSIX U MOJEIIAX
MHOTOT'PAaHHHUKOB.

-IIpuMeHUTH CBOIICTBA CUMMETPUU ITPU
peuennu 3aaa4d. Mcnosnb30Bath
npUOOpeTEeHHbIC 3HAHUS JJI UCCIICIOBAHUS U
MOJICIIMPOBAHUS HECTIOKHBIX 3a/a4.
-XapakTepu3oBaTh U U300pakaTh Tela
BpaIleHUs, UX PA3BEPTKHU, CCUCHHSI.

-Pemath 3a1au Ha MOCTPOCHHUE CEUEHUN,
BBIYHCIICHHE JIJTUH, PACCTOSTHUMN, YTJIOB,
mIomaaeu

-Pemats 3amaun Ha mpuMeHeHHE PopMyT
BBIUKCIICHHS] 00bEMOB TPOCTPAHCTBEHHBIX TEll.

- Pemrath 3aaun Ha BRIYUCIICHUE TUTOTITAICH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ
BpaIeHHUS.

- I3y4athb eKapTOBbIE CUCTEMBI KOOPAUHAT B
MMPOCTPAHCTBE, IOCTPOUTH T10 33JIaHHBIM
KOOpPJIMHATaM TOYEK U IJIOCKOCTEH, HaXOIUTh
KOOPJAMHAT TOYEK
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M2. yMmeHHWe TPOAYKTUBHO OOIIAThCA |
B3aMMOJIEIICTBOBAaTh B NPOILIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTBIBATh IO3ULUU JIPYTHX
YYaCTHUKOB  JICATEIBHOCTH, AP (HEKTHBHO
pazpemats KOHQIUKTHL;

-OnpenenuTs 1eIu U 3aa41 U3y4eHus
MaTeMaTHKH 1pu ocBoeHuu npogeccuii CI10 u
cnenuanbHocteit CI1O.

- OCBOUTH HJIeU PACIIUPEHUS MOHATHS O YUCIIe
KaK croco0a IoCcTpOeHUsT HOBOTO
MaTeMaTHUYeCKOro anmnapaTa Juis peleHus
INPAKTUYECKUX 3aJ1a4 U BHYTPEHHUX 3a]1a4
MaTeMaTHKU
-Brinonnute apudmernyeckre AeMcTBUS HaL
YKCJIaMH, COYETasl yCTHHIE U INCbMEHHBIE
HPUEMBI.

-Haxoaute npubnmkeHHble 3HaUEHUS
BEJIMYUH U MOTPEIIHOCTEN BEIYMCICHUN
(aOCOMIOTHOM M OTHOCHUTENBHOI); CpaBHEHHE
YHCJIOBBIX BBIPAXKEHUH.

-Pemate ypaBHEHuUs ¢ IpUMEHEHUEM BCEX
pUEMOB (pa3yIoKEHUsI HA MHOXKHUTEH,
BBEJICHUS HOBBIX HEU3BECTHBIX, [10JICTAHOBKH,
rpaduyeckoro MeToza).

-Pemate cuctemsl ypaBHEHUH ¢ IPUMEHEHUEM
pa3IUYHBIX CIIOCOOOB
- [Ipumepb! pyHKIMOHANIBHBIX 3aBUCUMOCTEN B
peaNbHbIX MpoLieccax U SBICHUIX.

-Cnoxxnas pynkuus (komnosunus). [Touars o
HENPEPHIBHOCTH (PYHKIUH
- [Ipeobpa3zoBath rpapuk QyHKINH.
lMapmonnueckue koedaHus
- [IpuMeHATh NPOU3BOHBIE K UCCIEA0BAHNIO
(GYHKIUI 1 TOCTPOSHUIO TPAPHUKOB.

- [IpuMeHATs IPOU3BOIHBIE ISl PEIICHUS
3a/la4y Ha HaX0X/IeHHEe HauOoJIbIIero,
HAaUMEHBILIErO 3HAUYEHUS U Ha HAX0XKICHNE
JKCTpeMyMa
- Pemate 33124 Ha MpUMEHEHUE UHTETpasa
JUIS BBIYMCIIEHUS] PU3NYECKUX BETUYMH U
mIomaaeu

- [IpumeHsaTh MaTEMaTHYECKUE METOABI IS
pELIeHNs COIePKATEIbHBIX 3a1a4 U3
pa3IUYHbIX 00JaCTe HayKU U MPAKTUKH.
WHTepnpeTupoBaHue pe3yiabTaToB C YYETOM
peanbpHBIX OTPaHUYEHUN

- OOBACHATH U IPUMEHATH (POPMYJIIBI JUIs
BBIUMCJICHHS] pa3MEIEHUI, TepecTaHOBOK 1
COYETaHU NpH peLIeHUH 3ajay.

- 300pakaTh Ha pUCYHKAX H
KOHCTPYHPOBaHHE Ha MOJEIIX
NEPIIEHUKYJISAPBl U HAKJIOHHBIE K MJIOCKOCTH,
NPSMBIX,

-ApryMeHTUpOBaTh CBOM CYXJIECHUS O
B3aMMHOM PACHOJIOXKEHUN POCTPAHCTBEHHBIX

buryp
- [locTpouTh CeUeHHsI MHOTOTPAHHUKOB U Tl

43




BpalIeHUs
- PemraTe npaktuueckue 3agadn Ha
BBIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTU U
00BEMOB MPOCTPAHCTBEHHBIX TEI

- M3y4arh 1ekapTOBBIE CUCTEMBI KOOPAUHAT B
IIPOCTPAHCTBE, IOCTPOUTH IO 3aJaHHBIM
KOOpPJMHATaM TOYEK U IUIOCKOCTEU, HAXOIUTh
KOOPJMHAT TOYEK

- BerancauTe paccTosAHMS MEXy TOUKaMH,
KOOpPJMHAT CEPEANHBI OTPE3KA.

- 3HaTh CBOMCTBA BEKTOPHBIX BEJIUYUH,
IIpaBUJjla Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITPAaBUJIA HAXOKICHUS
KOOpPJMHAT BEKTOPA B IIPOCTPAHCTBE, IIPAaBUIIA
JIEHCTBHUSI C BEKTOPAMH, 3a1aHHBIMH
KoopauHataMmu. [IpuMeHATs npu pereHuun
3a71a4 Ha JACHUCTBHS C BEKTOPaMHU.

- 3HaTh CKaJIIPHBIEC IPOU3BEJICHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS IIPSIMOM U INIOCKOCTH.
[IpuMeHATH TEOPUH IPU PELICHUH 3a1a4 HA
JIEUCTBHSI C BEKTOPAMH, KOOPAUHATHBIA METOJ,
IPUMEHATH BEKTOPA JUIsl BBIYMCIICHUS BEJIMYNH
YIJIOB U PACCTOSIHMS BEKTOPOB

M3. BrameHne HaBBEIKAMHU II03HABATCIIHLHOM,

y4eOHO-MCCIIeIOBATENIbCKOM U MPOEKTHOU
JCATCIIBHOCTH, HaBBIKaAMH paspeicHuAd
npo0yieM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCHICHUA
MPAKTUYICCKUX 3aaad, IMPUMCHCHUIO
Pa3IUYHBIX METOAOB ITO3HAHUA,

LeJIU 1 33]]a41 U3yYeHHUs MaTeMaTUKHU NPU
ocBoenunu npodeccuii CI1O u crienmanpbHOCTEH
CIIO

-Haxonute npubnmxennsie- OnpenenuThb
3Ha4eHUs BEJIMYHMH U MOTrpeIIHOCTEN
BBIUMCIIEHUH (a0COTIOTHON U OTHOCUTEIBHOM);
CPaBHUTb YUCIIOBBIE BBIPAKECHMUS.

- OCBOUTH UJIEU PACILIUPEHUS TOHITHS O
quciIe Kak crocoba NocTpOeHHUs HOBOTO
MaTEeMaTHYECKOT0 anmnapaTa sl peleHHsI
NPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a7a4
MaTeMaTUKU
- Pemate ypaBHEHUs ¢ IPUMEHEHUEM BCEX
IpUEMOB (pa3yIoKEHUsI HA MHOXKHUTENH,
BBE/ICHUSI HOBBIX HEU3BECTHBIX, [TOJICTAHOBKH,
rpadudeckoro Merosa). Pemars cuctemsl
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YpaBHEHH C TPUMEHEHUEM Pa3TMIHBIX
croco0o0B. O3HaKOMHTh C OOLIMMH BOIPOCAMHU
peleHusi HEpaBEeHCTB M UCIIOIh30BATh
cBo¥cTBa U rpaduKu (GYHKLUU NPU PEILICHUH
HEPaBEHCTB.

- Pemate HepaBeHCTBa U CUCTEMBI HEPABEHCTB
C IPUMEHEHUEM PA3INIHBIX CIIOCOOOB.

- Pemate 3a1aun Ha HAXOXKAEHUE CIIOKHBIX
IPOIICHTOB
- [IpuMeHsATh IPOU3BOAHBIE K UCCIIEOBAHUIO
(GYHKIUI 1 TOCTPOCHUIO TPAPHUKOB.

- [IpuMeHuTH MPOU3BOAHBIE ISl PELICHUS
3aJa9 Ha HaXOXKJIeHHE HanOOJIBIIETO,
HAMMEHBIIIETO 3HAYEHUS U Ha HaXO0X/IeHUE
IKCTpEMyMa

- ApryMeHTHpOBATh CBOU CY>KAECHUS O
B3aWMHOM PACIIOJIOKEHUH IPOCTPAHCTBEHHBIX
duryp

- [locTpouTh CeYeHnss MHOTOTPAaHHUKOB U TEJ
BpaLICHUS

- Pemnth npakTryeckue 3agavum Ha
BBIYUCIICHHE IUIOIIAJIeH TOBEPXHOCTU U
00BEMOB NMPOCTPAHCTBEHHBIX TEJ

M4. TOTOBHOCTH M  CIIOCOOHOCTH K
CaMOCTOATENLHON nH(OPMAIIMOHHO-
HO3HaBaTCHBHOﬁ JCATCIIBHOCTH, BKJIFOUas
YyMEHHE OpPUEHTHPOBATHCS B  Pa3IUYHBIX
HUCTOYHUKAX nH(popManuu, KPUTHUYECKU
OLIEHUBATh 51 UHTEPIPETUPOBATH
uH(OpMaIHIO, TONyYaeMyH W3 Pa3TuIHBIX

HCTOYHHUKOB,

-OnpenenuTh HeIH U 331a9l U3YICHUS
MaTeMaTHKH mpu ocBoeHuu npodeccuii CI1O u
cunernnanbHocTeit CII10.

- OCBOUTH UJIeU PACIIUPEHUS TTOHATHS O
YHCcIIe KaK crrocoda moCTpOeHHs HOBOTO
MaTEeMaTHYECKOTO afmapara Jjs perieHus
MPAKTHYECKHX 3a/1a4 ¥ BHYTPEHHUX 3a]1a4
MaTeMaTHKU
-BeimonuauTek apudmMeTnueckue 1eMCTBUS HaL
YHCIIaMU, COYeTast yCTHHIE U MUCbMEHHBIE
TIPUEMBI.

-Haxonute npuOimKkeHHbIe 3HAUCHUS
BEJIMYMH U TIOTPEITHOCTH BBIYHCIICHUN
(aOCOMIOTHOM M OTHOCUTENBHOM); CPAaBHUTD
YHCIIOBBIC BBIPAKCHUS.

-[IpuMeHuTh MaTeMaTUYECKUE METOBI AJIS
pelIeHus coiepKaTeNbHBIX 3a/1a9 U3
pa3TUYHBIX 00JACTe HAyKW U MPAKTUKH.
HHuTepnpeTpoBath pe3yabTaToB ¢ y4ETOM
peaNbHBIX OTPaHUYCHUN

-[IpuMeHNTH POU3BOAHBIE K UCCIIEIOBAHUIO
(GYHKIMH ¥ TOCTPOEHHIO rPpauKOB.

- [IpuMeHHUTH TPOU3BOIHBIC ISl PEIICHUS
3aJa4 Ha HaX0XKJIeHHE HanOOJIbIIETrO,
HAaUMEHBIIIETO 3HAYEHUS U Ha HAXO0XICHHE
IKCTpEMyMa
-ApPryMEHTUPOBATh CBOMX CYKJICHHH O
B3aMMHOM PACIOJIOKEHUU POCTPAHCTBEHHBIX
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duryp
- [locTpouTh ceueHHs MHOTOTPAHHUKOB U Tel
BpaieHus. [I[puMeHsaTh CBOIMCTBA CHMMETPUHN
NpH peleHnu 3aaad. Mcnonb3oBaTth
nproOpETEHHBIX 3HAHUH [T UCCIICAOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4

- Pemate npakTtuyeckue 3agaquu Ha
BBIYMCJICHHE IUIOLIAIEH IIOBEPXHOCTH U
00BEMOB MPOCTPAHCTBEHHBIX TEJ

-3HaTh CBOMCTBA BEKTOPHBIX BEJIUYMH,
IIpaBUJjIa Pa3IOKEHUSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPaBUiIa HAXOXKICHUS
KOOPJIMHAT BEKTOpA B POCTPAHCTBE, PABHIIA
JIEUCTBUN C BEKTOPAMH, 3aJaHHBIMU
KOOpPJIMHATAMH.

-IIpuMeHuTh NIpU pelIeHnn 3a1a4 AEUCTBHS C
BEKTOPAMH.

-3HaTh CKaJISIPHBIE IPOU3BEJCHUS BEKTOPOB,
BEKTOPHBIE YPABHEHHUSI MPSIMOM U TIJIOCKOCTH.
[IpumeHATs TEOpUM NPU PELICHUH 33/1a4 HA
JIEUCTBHSI C BEKTOPAMH, KOOPAUHATHBIA METOJ,
IIPUMEHEHNE BEKTOPOB ISl BBIYMCIICHHUS
BEJIMYUH YTJIOB M PACCTOSIHUN BEKTOPOB.

MS5. BrameHue  A3BIKOBBIMH  CPEACTBAMMU:
YMEHUE $ICHO, JIOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3peHusl, UCIIOJIL30BAThH

AJICKBATHBLIC A3BIKOBLIC CPCACTBA,

- O3HAaKOMHTBCS C POJIHI0 MATEMATHUKH B
HayKe, TeXHHKE, YKOHOMHUKE,
WH(POPMAIIMOHHBIX TEXHOJIOTHAX H
NPaKTUYECKOH e TeNbHOCTH.

-O3HaKOMUTHCS C TETSIMH U 3a7a9aMu
U3yUYeHHs] MAaTeMAaTUKU TIPU OCBOCHUU
npodeccuit CIIO u cnenmanpHOocTel CI10
- BeimonuaATe apupmeTnyeckue ecTBUS Ha
YHCIIaMH, COYETasi YCTHBIE M TUCHhMEHHBIC
HpUEMBI.

- BemonHuTE pacdeTs! o hopmysam,
COJIepKAIUM pauKaibl, OCYIIECTBIISA
He0OXOINMBIE ITOACTAHOBKH U
npeoOpazoBaHus

- [IpeoOpa3zoBaTh YuCIOBbIE U OYKBEHHBIE
BBIPa)KEHUH, CoJIepKaIUX CTETIeHH, TPUMEHSS
CBOMCTBA
- BeImonHuTh npeobpazoBaHust BEIPAKEHUH,
MPUMEHSTH (POPMYIIBI, CBSI3aHHBIE CO
CBOWCTBaMHM CTEMEHEH U JorapugpmMoB

- 300pakaTh yrisl BpalieHus Ha
OKPY’KHOCTH, COOTHOCUTH BEJTMYUHBI YTJIa C
€ro PacIoJIOKEHUEM.

- [IpuMeHSATh OCHOBHBIE TPUTOHOMETPUYECKHE
TOKJIECTBA JIJIs1 BEIYUCIICHUS 3HAUYCHU N
TPUTOHOMETPUYECKUX (PYHKUIUH O OHOH U3
HUX
- VI3yunTh OCHOBHBIE (hOPMYJIBI
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TPUTOHOMETPUU: (POPMYITBI CIIOKECHHS,
yZABOCHMS, IPe0OPa30BaHUsI CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKIHUN B
IIPOM3BEICHUE U IPOU3BEACHUS B CyMMY U
IIPUMEHEHNE IIPU BBIUYNCICHUN 3HAYCHHUS
TPUTOHOMETPUUYECKOTO BBIPAXKECHUS U
YIPOILEHUS €ro.

-O3HaKOMMTBCS C JOKA3aTEIbHBIMU
paccyXIeHUsIMU HEKOTOPBIX CBOMCTB
JUHEHHOU M KBaJIpaTUYHON (YHKLUH,
IIPOBECTH MCCIIEIOBAHNS JUHEHHOM, KyCOYHO-
JUHEHHOHU, TPOOHO-TMHEHHOM 1 KBaJpaTHUHON
(GyHKIUH, TOCTPOUTH UX TPapUKH.

-O3HaKOMUTbHCS C TIOHATHEM TpaduKa,
OIpeeNuTh NPUHAUIEKHOCTH TOUKU IpaduKy
¢yskuuu. OnpenenuTs no Gopmyiie
MpOCTEHIel 3aBUCUMOCTH, BUa €€ rpaduka.
Bripaszute o gpopmysie o1HON nepeMeHHOM
4yepes Ipyrue.

-[Toctpouth 1 uuTaTh rpaduku GyHKUUU.
UccnenoBats GyHKIHH.

-CocTaBUTh BUBI QYHKLUH 110 TAHHOMY
YCJIOBMIO, PEIIATh 33/1a4¥ HA IKCTPEMYM.
-Beinonaaute npeoOpa3oBanus rpaduka
byHKIMHA
-IIpuMeHUTh MaTEMATUYECKUE METOBI [
peleHus COIepKATENbHBIX 3a]1a4 U3
pa3nuyHbIX 00JacTell HAyKU U MPAKTUKH.
-HTepnipeTnpoBaTh pe3yJIbTAThI C YYETOM
peaabHBbIX OIPaHUYEHUN
-Pemars pannonanbHble, HPPALMOHAIIBHEIE,
[I0Ka3aTeJIbHbIE U TPUTOHOMETPUUECKUE
YPaBHEHUS U CUCTEMBI.

-Pemars panvoHanbHbIe, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA.
-OopmyupoBaTh U IPUBOAUTH
JI0OKa3aTesIbCTBa MPU3HAKOB B3aUMHOI'O
PaCIIOIOKEHUS MIPSAMBIX U IIJIOCKOCTEMN.
Pacnio3naTe Ha yepTexax U MOJEISX
Pa3JIMYHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHUS
MPSIMBIX U IJIOCKOCTEH, ApTyMEHTHUPOBATH
CBOUX CYXKICHUMN.

-ApryMEHTUPOBATh CBOM CYXICHUS O
B3aMMHOM PAaCIIOJIOKEHUH ITPOCTPAHCTBEHHBIX
¢uryp IlpumMeHsTh CBOWCTBA CHMMETPHUH TIPH
pemeHnu 3anad. McnonszoBaTth
npruoOpeTeHHbIe 3HAHUS 1JIs1 MICCIICIOBAHUS U
MOJIEJIMPOBaHUS HECIIOKHBIX 3aJa4.
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M6. BIageHHe HaBBIKAMH I03HABATEILHOMN
pedaekcu Kak OCO3HAHHS COBEpIIaEMBbIX
JEUCTBUA M MBICIUTEIBHBIX IPOLIECCOB, HX
pe3yJIbTaTOB W OCHOBAHWM, TpaHUIl CBOETO
3HAHWUS W HE3HAHHWs, HOBBIX IO3HABATEIBbHBIX
3a/a4 U CPEJICTB JJISl UX IOCTUXKECHUS;

- O3HaKOMMTHCA € POJIbIO MATEMATHUKH B
HayKe, TEXHUKE, JKOHOMHUKE,
UH(POPMALMOHHBIX TEXHOJIOTHUSAX U
IIPAKTUYECKOHN AEATEIbHOCTH

- [IpuMeHNUTH CBOMCTBA CUMMETPUU IIPH
pemeHuu 3anad. McnonszoBaTth
npuoOpeTeHHbIE 3HAHUS JJI UCCIIEIOBaHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a]a4.

- Pemats 3a1a4n Ha BEIYMCIIEHHUE CIIOKHBIX
IIPOLICHTOB

-Brinonnutk npeobpazoBanus rpaduka
byHKIIUN

-IIpoBecTr ¢ MOMOIIBIO IPOU3BOIHON
uccienoBaHus QyHKIMH, 3a1aHHOU (hOPMYJIION.
-YCcTaHOBUTH CBSI3U CBOMCTB (PYHKIIMU U
IPOM3BOIHON O X TpaduKam.

-IIpuMeHUTH NPOU3BOIHYIO AJISl PELLICHUS
3aJa4 Ha HaX0XKJIeHHe HauOOJIbIIEro,
HAaUMEHBIIIETO 3HAYEHUS U Ha HaX0XICHHE
JKCTpEMyMa

-Pacnio3Hate Ha yeprekax U MOJEIAX
pa3IMYHBIX CIIy4aeB B3aUMHOT'O PacIOIOKEHUS
HPSIMBIX U IJIOCKOCTEH, apryMEHTHPOBATh
CBOUX CY)KICHUS.

-ApryMeHTUpOBaTh CBOU CYKJIEHUS O
B3aMMHOM PACIIOJIOKEHUH ITPOCTPAHCTBEHHBIX
duryp

- Pemate 3a1aun Ha BeIYKMCIIEHHE 00BEMOB U
IJIOIIAIEH TOBEPXHOCTE MHOTOTPAHHUKOB 1
TEJ BPALLCHHUS.

M7. ueneyCTpeMJIEHHOCTb B TIIOMCKAaX U
MPUHATHU PEIIeHUH, COO0Opa3UTENbHOCTh |
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MIPEICTABJICHHH; CIIOCOOHOCTh BOCIPUHHMATH
KpacoTy U TapMOHHIO MUDA;

-Pacnio3Hatp Ha yepTekax U MOAEIAX
pa3JInYHbIE CIIy4au B3aUMHOTO PACIIOJIOKEHUS
IPSIMBIX U IJIOCKOCTEHN, apryMEHTHUPOBATh CBOU
CYKICHHUS.

-CopmynupoBaTh onpeeneHust, IpUu3Haku U
CBOMCTBA MapajlIeIbHbIX U
NEPIEHUKYIISAPHBIX TUIOCKOCTEN, ABYTPAHHBIX
Y JJUHENHBIX yTJIOB.

-BBINONMHUTE NOCTPOEHNUS YTIIOB MEXKAY
MPSIMBIMHU, TIPSIMOM U IJIOCKOCTBIO, MEXKITY
IUIOCKOCTSIMU T10 ONIMCAHUIO U pacllO3HAaBaHUE
WX Ha MOJIETISIX.

-IIpuMeHUTh IPU3HAKYU U CBOWCTBA
PacnosoKeHus IPSIMbIX U TUIOCKOCTEH Mpu
pEILIeHNH 3a1a4.

-1300pa3uTh HA pUCYHKaX U
KOHCTPYUPOBAaHUE HA MOAECIISAX
NEPIICHIUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH,
IPSIMBIX, APAJIJIENIbHBIX IUIOCKOCTEH, YIII0B
MEXY IPSAMOM U IIIOCKOCThIO U 000CHOBaHME
IIOCTPOEHHUSI.
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-PemmTh 3a1a41 Ha BBIYUCIICHUE
TeOMETPHUUECKUX BEIUYHUH.

-Onucatpe pacCTOSHHS OT TOYKH JI0
IUIOCKOCTH, OT MPSIMOM 10 MIOCKOCTH, MEKIY
TJIOCKOCTSIMU, MEX/TY CKPEITUBAIOIIIUMHUCS
IPSIMBIMHU, MEKTY IPOU3BOJIBHBIMU (PUTYpaMuU
B IPOCTPAHCTBE.

-M300pa3uTh Ha yepTexkax u MOJIEIIX
paccTosiHus 1 000CHOBAHUE CBOUX CY KJICHUH.
OnpenenuTtb U BBIYUCIUTDh PACCTOSTHUN B
npoctpancTse. [Ipumenuts GopmyIibl u
TEOPEMBbI IIJITAHUMETPUU AJI PELIeHUs 3a/1ay.

- 3HaTh MOHATHUS MAPAILICITHHOTO
MIPOEKTUPOBAHUS U €r0 CBOICTBA.

- ApryMEeHTHPOBATh CBOU CYKICHHS O
B3aMMHOM PACIOJI0KEHUH MPOCTPAHCTBEHHBIX
duryp
- OnucaTh ¥ XapakTepu30BaTh pa3IMUHbIE
BUJIbI MHOTOTPAHHUKOB, MIEPEUUCITUTH UX
3JIEMEHTHI U CBOKCTBA.

- MI300pakaTh MHOTOTPAHHHUKY U BBITIOJIHATH
MOCTPOCHUS HA N300PAKEHUSIX U MOJEIIAX
MHOTOTPAaHHHUKOB.

- BeruncnsaTe TMHEWHbIE SJIEMEHTHI U YTIIbI B
MPOCTPAHCTBEHHBIX KOH(PUTYPALIHSIX,
apryMEHTHUPOBATh CBOU CYKJICHHUS.

- XapakTepu3oBaTh U U300paXkaTh CEUCHUS,
pPa3BEPTKU MHOTOI'PAHHUKOB, BEIUUCIIATD
TJTOIAY TOBEPXHOCTEM.

- [TocTpoenue mpocTelmx ceueHuit Kyoa,
MIPU3MBI, TUPAMUJIBI.

- OCBOUTH BUbI CHMMETPHUH B IPOCTPAHCTBE,
dbopMyITUPOBATh ONIPECIICHHS 1 CBOMCTRBA.
XapakTepu3oBaTh CAMMETPHIO TEJ BPAILICHHS
Y MHOTOTPaHHHUKOB.

-M300paxkaTh OCHOBHBIE MHOTOTPAaHHUKHU U
BBITIOJIHATHh PUCYHKH T10 YCIIOBUSIM 33724

-O3HaKOMUTHCS C BUJAMU TEJ BPAILICHUS,
chopMyIHpOBaATh UX OTNIPEACIICHHS M CBOMCTBA.
- XapakTepu30BaTh U U300paxarh Teia
BpaIleHUs], UX PA3BEPTKHU, CCUCHHSI.

- Pemath 3a1aun Ha MOCTPOCHHUE CEUECHUN TEN
BpAIICHUS, BEIYUCIATD JUTHHY, PACCTOSHHS,
yTIIblL, TUI0MIAu. [IpoBOINTE JOKa3aTeNbHbIE
paccyXIeHus pU pElIeHUH 3a/1a4.
-IIpuMeHsTH CBOICTBA CUMMETPUHU TIPH
pelIeHuN 3a/1a4 Ha TeJla BpalleHus,
KOMOWHAIIAIO TEI.

- OCBOUTH MOHSATHS TUIOMIAJAN U 00bEMa,
aKCHOMaMH U CBONCTBaMHU.

- 3HaTh (HOPMYJIBI 7151 BBIYUCIICHUS TUTOIIAIECH
MOBEPXHOCTEH MHOTOTPAHHUKOB U Tell

49




BpalICHUS.

- PemraTh 3a1a4n Ha BBIYMCIIEHUE TUIOIIAEH
IIOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEIl

- OCBOUTH MOHATHUS BEKTOPA.

- I3yunTh 1eKapTOBYIO CHCTEMY KOOPJIMHAT B
IIPOCTPAHCTBE, IOCTPOUTH IO 3aJaHHBIM
KOOpPJIMHATaM TOYKHU U IJIOCKOCTH, HAXOIHUTh
KOOPJMHATHI TOYEK

npeaMeTHbIC:

IT1. chopMupOBaHHOCTH MPEACTABICHUNA O
MaTE€MAaTHKE KaK 4YaCTH MUPOBOM KyJIbTypPBI U
MECTE€  MaTreMaTMKM B COBPEMEHHOWU
LUBUIIN3ALMY, CIIOCO0AaX ONMUCAHUS SIBICHHI
pealbHOTO MUpPa Ha MAaTEMATUYECKOM S3BIKE;

- OnpeenuTh 3HaYEHUs MaTEMaTUKU B HayKe,
TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX
TEXHOJIOTHSIX U MPAKTUYECKOH 1eATeIbHOCTH.

- [IppumeHuTh MaTeMaTU4YECKHE METOBI IS
pelIeHUs COolepKaTeIbHbIX 3a1a4 U3
pas3InYHbIX 00JIaCTe HAYKH U MPAKTUKH.
WNHuTepnpeTnpoBaTh pe3yibTaT ¢ y4eToOM
pEaJIbHBIX OTPaHUYEHUH.

- O3HaKOMHTbHCSI C IPUMEHEHUEM KOPHEH 1
CTENEHEH TP BBIYMCICHUU CPEIHUX, AEIEHUN
OTpE3Ka B «30JI0TOM CEYCHUN.

-Pemnte npuxiiagHble 3a1a4y Ha CII0XKHbIE
HPOLEHTHI

[12. chopMupOBaHHOCTH MPEACTABICHUN O
MAaTEMaTUYECKUX MOHATUAX KaK BaXHEUIIHX
MAaTEMaTUYECKUX MOJENAX, TMO3BOISIOIINX
OIUCBHIBATh U H3y4yaTb Pa3HbIEC MPOLECCHl U
SIBJICHUS;

-O3HaKOMUTbHCS C MOHATHEM KOPHS n-i
CTENEHH, CBOMCTBAMH PAJANKAJIOB U IIpaBUIIaMU
CpaBHEHHUS KOPHEH.

-OnpenenuTs paBHOCWIBHOCTH BBIPAKEHUH C
paauKaIaMu.

-O3HaKOMUTBCS C IOHATHEM CTEIIEHU C
JEMCTBUTENBHBIM I I3yuuTh pasinaHHbIi
METO]I U3MEPEHMS YIIIOB BPALLEHUS U UX CBSI3U
¢ TpagxycHoi Mepoil. M1300pa3uTh yriisl
BpallleHUs] HA OKPY>KHOCTH, COOTHECTH
BEJIMUMHBI yTJIa C €T0 PacloI0KEHUEM
NIOKa3aTeleM

-O3HaKOMUTHCS C OHIATHEM NIEPEMEHHOM,
IIpUMEpPaMH 3aBUCUMOCTEN MEXIY
MepEeMEHHbBIMHU.

-O3HaKOMUTbHCA € TIOHATHEM Tpaduka,
OTpeAeNUTh MPUHAIIEKHOCTh TOUKU rpaduka
¢yskuuu. OnpenenuTs no Gopmyiie
MPOCTEHIIeH 3aBUCUMOCTH, BUJI €€ Tpaduka.
Beipazuth GpopMyIbl OTHON TTEpEMEHHOM depes
JpyTHe.

-O3HaKOMUTBCS € ONpeesieHueM (DyHKIUH,
chopmMyIUpOBaTh €ro
-Haiiti obnactu onpenenenus u odi1actu
3Ha4eHUH QYHKIUU
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-O3HaKOMUTHCS C TIOHSATHEM 00paTHBIX
TPUTOHOMETPUYECKHUX (PYHKLIUH.

-M3yuuTts onpezesenns apkCcuHyca,
apKKOCHHYCa, apKTaHI€HCa YUCIIa,
c(hopMyIUpOBaTh UX.

-O3HaKOMUTBCS C IPUMEpPaMuU
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peasIbHBIX
IIpoLEeccax U3 CMEXHBIX TUCIUIUINH.
-CoctaBUTh BUJbI (PYHKLUH IO JAHHOMY
YCIIOBUIO, PELIUTH 3a/1a4d Ha SKCTPEMYM.
-Brinonnutk npeobpazoBanus rpaduka
byHKIIUN

-O3HaKOMUTHCS C MMOHITHEM [IEPEMEHHOM,
IIPUMEpPaMU 3aBUCUMOCTEN MEXIY
HEePEMEHHBIMH.

-O3HaKOMUTbBCA C OHATHEM Ipaduka,
OIpeIeNIUTh MPUHAUIEKHOCTH TOUKU Ipaduka
¢ynkuuu. OnpenenuTs no Gopmyie
MpOCTEHIel 3aBUCUMOCTH, BUIBI €€ Tpaduka.
Bripazute GpopMyIibl 0AHOM epeMeHHOH uepes
JpyTHeE.

-O3HaKOMUTBCS C OIpeesieHueM (DyHKIUH,
chopMyIHpOBaThH

-Borancnuts 3HaueHus: GyHKUMN 1O 3HAUEHUIO
apryMeHra.

-OrnpeenuTh MOJI0KEHUE TOUKU Ha rpaduke
10 €e KOOpJAuHaTaM U Hao0OpOT.
-O3HaKOMUTBCS C IOHATHEM HENIPEPHIBHOM
nepuoandeckoi GyHKIuM, chopMyIupoBaTh
CBOICTBa CHHYyCa U KOCHHYCa, IOCTPOUTh UX
rpaduku.

-O3HaKOMUTBCS C TOHITHEM FapMOHUYECKHUX
KoJie0aHui U MpuMepaMH rapMOHUYECKUX
KOJIEOAHUH JIJIs1 OIIMCAHUS MPOLIECCOB B (PU3UKE
U APYTUX 00JIaCTAX 3HAHUM.

-O3HaKOMUTHCSI C TOHITHEM ITPOU3BOTHON
-N3yuuth 1 chopmyanpoBaTh ee
MEXAHUYECKUN U T€OMETPUUECKHUM CMBICII,
W3Y4YHUTh aJTOPUTM BBIYHUCIICHUS POU3BOJIHOMN
Ha MPUMEpPE BBIYMCIEHUS MTHOBEHHOM
CKOPOCTH U yTJIOBOr0 KO3 duiimeHTa
KacaTeJIbHOM.

-CocTaBUTh ypaBHEHUS KacaTeIbHON B 001IIeM
BUJIE.

-YcBouts npaBuita auddepeHurpoBanus,
TaOJIUIIBI TPOU3BOAHBIX HJIEMEHTAPHBIX
GyHKIUHI, TPUMEHUTD IS
muddepeHIpoBaHus (YHKIIHI, COCTaBUTD
YpaBHEHUS KacaTeJIbHOM.

-M3yuuth TEOpEMBI O CBSA3M CBOMCTB (DYyHKIUU
Y IIPOM3BOAHOM, CPOPMYITUPOBATH UX.
-IIpoBecTr ¢ MOMOIIBIO TPOU3BOIHOU
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uccienoBanus PyHKIMH, 3aJaHHON (OPMYJIIOH.

-YCTaHOBUTH CBSA3M CBOMCTB (DYHKLIUU U
MIPOM3BOTHOM 10 UX TpauKaM.

-[IpMeHUTH NPOU3BOAHYIO IS peILICHHS
3aJa9 Ha HaXOXKJIeHHE HanOOJIBIIETO,
HAMMEHBIIIET0 3HAYEHUS U HAa HaXO0X/IEHUE
JKCTpeEMyMa
-O3HaKOMUTHCS C IOHSITUEM UHTETpasia u
nepBooOpazHOM.

-M3yunTh npaBuia BIYMCIECHUSA
nepBooOpa3Hoil u TeopeMbl HbroTOHA—
JleiiOHuLA.

-Pemmth 3aaun Ha CBSI3b IEPBOOOPA3HON U €e
HPOM3BOJIHON, BBIYMCIUTH IEPBOOOPAZHYIO JUIS
JaHHOU (PyHKIUU.

-PemnTe 3aaun Ha NpUMEHEHUE UHTErpasa
JUISL BBIYMCIIEHUS] PU3NYECKUX BEJTMUYMH U
momaaeu
-O3HaKOMUTbHCS C IPOCTEHIIINMHU CBECHUSIMU
0 KOpHSX
-M3yunTh TEOPUHU paBHOCWIBHOCTH YPaBHEHUI
U €€ IPUMEHEHMUS
-PemnTe pannoHanbHble, HppaluOHAIBHBIE,
II0Ka3aTeNbHbIE U TPUTOHOMETPUUECKUE
YpaBHEHHUS U CUCTEMBI.

-Pacnio3Hate Ha yepTekax U MOAEIAX
pa3IUYHbIE CITyyau B3aUMHOTO PacIoIOKEeHUS
IPSIMBIX U IJIOCKOCTEH.

-IIpuMeHNTh IPU3HAKKU U CBOWCTBA
PacnoJIoKeHUs NPSAMBIX U IUIOCKOCTEN NpU
pelIeHNH 3aa4.

-N300pa3uTh Ha pUCYHKaX U CKOHCTPYHUPOBATh
Ha MOJIEJSIX MEPIEeHIUKYIISIPbl U HAKJIOHHBIE K
IUIOCKOCTH, IIPsIMBIE, TIapajlIeIbHbIE
IJIOCKOCTH, YIJIbI MEXKIY MPSIMON U
IUIOCKOCTBIO M 000CHOBATh MMOCTPOEHUS.
-PemnTs 3a7aun Ha BBIYUCIIEHUE
TE€OMETPUYECKUX BEJIMUUH.

-OnpeaenuTh U BHIYUCIUTH PACCTOSIHUS B
IIPOCTPAHCTBE.

-O3HaKOMUTHCS C TOHITHEM MapaljIeIbHOTO
IIPOEKTUPOBAHUSA U €70 CBOWCTBAMH.
CdopmynupoBaTh TEOPEMBI O TUIOLIAIN
OpPTOrOHAJILHOW MPOEKIIMY MHOTOYTOJIbHUKA.
-Onucath ¥ 0XapaKTepu30BaTh pPa3InIHbIE
BU/IbI MHOTOTPAHHUKOB, EPEYNCIUTD UX
3JIEMEHTHI U CBOWCTBA.

-OxapakTepu3oBaTh U U300pa3UTh CEUEHUS,
BBIUMCIIUTD IJIOLAAHN TIOBEPXHOCTEH.
-O3HaKOMUTbBCA C BUJIaMU CUMMETpHil B
IPOCTPAHCTBE, CHOPMYITUPOBATH OTIPEICICHUS
U cBoiicTBa. OXapakTepu30BaTh CUMMETPUU
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TEJI BpPAIlleHUs] © MHOTOTPAHHUKOB.
-IIpuMeHUTH CBOIICTBA CUMMETPUU ITPU
pELICHUH 3a/1a4.

-O3HaKOMUTHCS C BUJAMU TEJ BPAILCHHUS,
chopMyIMpOBaTh UX ONPEACIICHHS U CBOMCTBA.
-OxapakTepu3oBaTh U 1300pa3uTh Tena
BpaIIeHUs, UX PA3BEPTKHU, CCUCHHSI.
-O3HaKOMMTBCS C TTOHATHSIMU IUIOIIAIH 1
00BbEMa, aKCHOMaMHU U CBOMCTBaMH.

-MI3yuuTh TEOpPEMBI O BEIYUCIICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIIUTH 3aa4u Ha
npuMeHeHre (OpMyJI BEIYUCICHUS 00bEMOB.
-U3yunth GopMyIIbl ISl BEIYUCTICHUS
IJI0IAJEH TOBEPXHOCTENH MHOTOIPAaHHUKOB U
TEJI BpAILLICHUS.

-O3HaKOMMTBCS C METOJOM BBEIYHMCICHUS
TJIOIIAU TTOBEPXHOCTH cepshl. PemuTh
3aJ1a4y Ha BRIYMCIIEHHE TIOMIA A
MMOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEIL.
-O3HaKOMUTHCS C OHIATHEM BeKTOpa. M3yunTth
JIEKapTOBBIE CUCTEMBbI KOOPJIMHAT B
MPOCTPAHCTBE, MOCTPOCHHUE T10 33JaHHBIM
KOOpAMHATAM TOYEK U IJIIOCKOCTEH,
HaXO0K/JI€HUE KOOPJIMHAT TOYEK.

-M3yunTh CBOMCTBA BEKTOPHBIX BEJIWYHH,
npaBujia pa3iokKEeHUsI BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPaBUJIA HAXOKICHUS
KOOPJIMHAT BEKTOpa B MPOCTPAHCTBE, MPABUIIA
JIEUCTBUIN C BEKTOPAMH, 3aJaHHBIMHU
KOOpJIMHATaMU

I13.moHnmanune
aKCUOMAaTHUYECKOTO
MaTeMaTH4YEeCKUX TEOPUI;

BO3MOXHOCTH
MOCTPOCHUS

YPaBHEHU.
-3anucatb KOPEHb N-i1 CTETIEHU B BUJE CTEIIEHU
C IpOOHBIM IOKa3aTeNIeM U HAa000POT.
-BpauCcInTh CTENEHN ¢ palMOHAIBHBIM
noka3zateseM, 21 BBIOIHUTD TPUKUAKA
3HA4YEHMS CTENIEHU, CPABHUBAs CTEIICHU.
-IIpeobpazoBarh yncI0BBIE U OyKBEHHBIE
BBIPAKEHMS, COJAEPIKAIINE CTEIIEHH, TPUMEHSS
CBOMCTBA.

-BrimonHuTk npeobpazoBaHue BhIpaKEeHUI,
npuMeHsist OpPMYIIbI, CBS3aHHBIE CO
CBOICTBaMHM cTerneHei u jorapudmos.
-[IpuMeHuTH OCHOBHBIE (HOPMYJIBI
TPUTOHOMETPUH: (POPMYJIBI CIIOKEHHUS,
yBOCHHUS, IPE0OPa30BaHUS CyMMBbI
TPUTOHOMETPUUYECKUX (QYHKIUI B
IIPOU3BEJCHUE U IIPOU3BEIACHUS B CYMMY U
IIPUMEHUTD IIPHU BBIYUCIICHUY 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKECHUS U
YIPOILEHHUSA €ro.

-Mcnosb30BaTh CBOMCTBA CUMMETPUU TOYEK HA
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€AMHUYHOM OKPYKHOCTU U MPUMEHUTh UX JJIs
BBIBOZA (hOPMYJT IPUBEACHUS.

-Pemuts (1o anroputmy) o hopmyaM u
TPUTOHOMETPUUECKOMY KPyTy MPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHECHMUS.

-IIpuBectu npumeps! HyHKIMOHATBHBIX
3aBUCHMOCTEHN B PEAIbHBIX IIPOLIECCAX U3
CMEXHBIX TUCLUIUINH.

-IIpuBecTn noKka3aTeabHbIE PACCyKICHUS
HEKOTOPBIX CBOMCTB JINHEMHOMU U
KBaJIpaTUYHOU (PyHKLMHA, IPOBECTH
VCCIICIOBAHUS JIMHEWUHOM, KyCOYHO-JIMHEUHOM,
JPpOOHO-ITMHENHON U KBaIpaTUUHON (PyHKIIMH,
HOCTPOUTH UX I'paduKu.

-ITocTpouTs 1 npounTaTh rpa@uKu GyHKIUI.
HccnenoBath GpyHKIUY.

-CoctaBuUTh BUJbI (PYHKIUH IO JAHHOMY
YCJIOBHIO, PELIUTH 3a1a41 HA DKCTPEMYM.
-Brinonnutk npeobpazoBanus rpaduka
byHKUIMU.

-Brruucnute 3HaueHUs QYHKIMH 110 3HAYEHUIO
aprymenTa. OnpenennuTh NoJ0KEeHUs TOUKU Ha
rpaduke 1o ee KOOpAMHATaM U HA0OOPOT.
-Mcnionb3oBaTh CBOMCTBA QYHKIUI JJIs
CpPaBHEHMsI 3HAUECHUH CTETEeHEeN U JIorapupMoB.
-IToctpouTs rpaduku cTeneHHbIX U
jgorapu(pMuUEcCKUX QYHKIIHH.

-Pemmth nokasaresnbHble U jorapudmudeckue
YPaBHEHUs U HEPABEHCTBA 110 U3BECTHBIM
aJIroOpuTMaM.

-CdopMynupoBaTh CBOMCTBA CUHYCA U
KOCHHYCa, TOCTPOUThH UX I'paduKu.
-CdopMynupoBath CBOMCTBa TaHI€HCA U
KOTAaHT€HCAa, TIOCTPOUTH UX IpaUKH.
-IIpumenuTh cBolicTBa GyHKUMN AJs
CPaBHEHMsI 3HAUEHUIN TPUTOHOMETPUUECKUX
GYHKIUH, pelIUTh TPUTOHOMETPUYECKUE
YPaBHEHHS.

-BrimonnuThk npeobpazoBanus rpaduKoB.
CdhopmynupoBaTh U IPUBECTH JOKA3aTEIbCTBA
MIPU3HAKOB B3aMMHOT'0O PACIIOIOKEHHUS MPSIMBIX
U IUIOCKOCTEH.

-CdhopMynupoBath OnpeeeHus, MpU3HaKku U
CBOICTBA NapaJlJICNIbHBIX U
NEPIEHANKYJSIPHBIX INIOCKOCTEHN, ABYTPAHHBIX
Y JINHENHBIX YTJIOB.

-ChopmynupoBaTh U 10Ka3aTh OCHOBHBIC
TEOPEMBI O PACCTOSTHUSIX (TEOPEMBbI
CYyIIECTBOBaHUS, CBOIMCTBA).

-[IpumeHuTh TEOpUM 11 000CHOBAHMS
MMOCTPOEHUI 1 BBIYMCIICHHIA.
ApryMeHTHpOBaTh CBOU CYKIEHUS O
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B3aUMHOM PACTIOJI0KEHUH MPOCTPAHCTBEHHBIX
duryp.

-V3y4uTh TEOPEMBI O BEIYMCICHUH 00BEMOB
IIPOCTPAHCTBEHHBIX TEJI, PEIIUTh 33141 Ha
npuMeHeHne (GOpMyIT BEIYHCICHUS 00bEMOB.
W3yuntsb popMymbl 11 BEIYUCTICHUS
TJIOIIAJICH TOBEPXHOCTEH MHOTOTPAaHHUKOB 1
Ten BpaiieHus. O3HaKOMUTBCSI C METOJIOM
BBIYHCIICHHSI TUTOIIA/IA IOBEPXHOCTU C(ephl.
Pemnth 3agaun Ha BEIYUCIICHUE IUIOIIAACH
MOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEIL.
-IIpuMeHUTH TEOPUU NIPU PELICHUH 3a/1a4 Ha
JIEUCTBUSA C BEKTOPAMH, KOOPJIUHATHBIN METOJ,
NPUMEHUTH BEKTOPHI J1JIs1 BBIYMCICHUS
BEJIMYMH YTJIOB M PACCTOSTHUN BEKTOPOB.

I14.Bmanenue MeTOmaMHU JIOKa3aTEILCTB H
aJITOPUTMOB pelieHus, YMEHHE 1704
HpI/IMeHSITI), HpOBO)II/ITI) JOKa3aTCJIbHBIC
paccykJIeHus B X0/i€ PEUICHUs 3a/1a4;

-OBnaieTh CBEACHUSIMU O KOPHAX
anreOpanyecKux ypaBHEHUH, IOHATUAMHU
VCCJIEI0BAHMS YPABHEHHUI U CHCTEM
YPaBHEHHUHU.

-M3yunTh TEOPUHU PAaBHOCWIBHOCTH YPaBHEHUI
u ee npumeHenus. [loBroputs 3anucu
pelIeHUs CTaHAAPTHBIX YPaBHEHUM, TPUEMOB
npeoOpa3oBaHus ypaBHEHUH JUIsl CBEJCHUS K
CTaH/IapTHOMY YPaBHEHHUIO.

-PemnTe pannonanbHble, ppalMOHAIIBHBIE,
MOKa3aTeIbHbIE YPABHEHUS U CUCTEMBI.
-Mcnonp3oBaHue CBOWCTB U rpauKoB
GyHKIUHN 1715 penieHus ypaBHEeHHH.

-Peminte ypaBHEHUS C IPUMEHEHUEM BCEX
MPUEMOB (Pa3JIoKEeHUs Ha MHOXKUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX, I10JICTAHOBKH,
rpaduueckoro MeToza).

-PemnTe cucteMsl ypaBHEHU ¢ TPUMEHEHUEM
Pa3IUYHbIX c1I0COO0B. O3HAKOMUTHCS C
OOIIMMU BOIIPOCAMHM PEIICHUs HEPAaBEHCTB U
HCIIOJIb30BaTh CBOMCTBA rpa@UKOB (PYHKIMI
IIPY PEILIEHUN HEPABEHCTB. Pemuth
HEpaBEHCTBA U CUCTEMbI HEPABEHCTB C
NPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
-Pemnts no popmynam u
TPUTOHOMETPUUECKOMY KpPYTy MPOCTEUIINE
TPUTOHOMETPHUYECKHUE YPAaBHEHUS.
-[IpMeHUTH OOLIMH METO/IbI PELICHUS
ypaBHeHUH (IpUBEACHUE K TUHEHHOMY,
KBaJIpaTHOMY, METOJ1 Pa3JI0KEHHSI Ha
MHOXHTENIH, 3aMEHbI IIEPEMEHHON) IIpU
pELIEHNH TPUTOHOMETPUUYECKUX YPABHEHUH.
YMeTs 0OTMeYaTh Ha Kpyre peleHus
IPOCTEHIINX TPUTOHOMETPHUUECKHUX
HEPABEHCTB.

-IIpuMeHNTh MaTEMaTUYECKUE METOAOBI IS
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pelLIeHUs COIepKATEIbHBIX 3a4a4 U3
pas3INYHbIX 00JIacTe HAYKH U MPAKTUKH.
WNHTepnpeTrpoBaTh pe3yiabTaThl C y4ETOM
pEaJIbHBIX OTPaHUYEHUH.

II5. BiageHume cTaHOAPTHBIMM IIPUEMaMHU
peuieHus palMOHAIbHbBIX "
UppaLMOHAIBHBIX, MI0Ka3aTEeIbHbIX,
CTEIICHHBIX, TPUTOHOMETPUUECKUX
ypaBHEHMH U HEPaBEHCTB, HX CHUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YHCJE JJis MOUCKA IyTH
pemieHuss U WUIIOCTPAllMM  PELIECHUS
YPAaBHEHHUU U HEPABEHCTB;

-O3HaKOMUTBHCSI C TOHSATHEM ITPOU3BOIHOM.
-ChopmynupoBaTh MEXaHUYCCKUN 1
TFE€OMETPUUECKUN CMBICIT IIPOM3BOIHOM.
-IIpuMeHUTH aNrOpUTM BHIYHCICHUS
MI'HOBEHHOM CKOPOCTH U 23 peasbHbIX
3aBUCUMOCTH; YTIIOBON KO3 PUIIEHT
KacaTeJIbHOM.

-CocTaBUTh ypaBHEHUS KacaTeIbHON B 001IIeM
BUJIE.

-YcBouTh npasuia nuddepeHpoBanus,
TaOJIUIIBI TPOU3BOAHBIX JIEMEHTAPHBIX
byHKIMIA.

-IIpumenuTs npaBuia nugdepeHuupoBaHms,
TaOJINLBI TIPOU3BOIHBIX JIEMEHTAPHBIX
byHkuuit 11 puddepeHpoBanus GyHKINH,
COCTaBUTh yPaBHEHUS KacaTEIbHOM.

-M3y4uuth TE€OpEMBI O CBSA3M CBOMCTB (DYHKIIUU
U IIPOM3BOAHOM, CPOPMYIUPOBATH UX.
-IIpoBecTy ¢ MOMOLLIBIO IPOU3BOIHOU
uccieoBaHus PyHKIMHU, 3aJaHHON (HOpMYJIION.
-YCTaHOBUTH CBSA3M CBOMCTB (DYHKIIUU U
MIPOU3BOHOM MO UX TpaduKaM.

-IIpuMeHNTs NPOU3BOIHYIO AJIS PELLIEHUS
3a/1a4 Ha HaX0X/IeHWEe HauOoJIbIIero,
HaUMEHBIIIETO 3HAUEHUS U Ha HAXO0XKICHHE
JKCTpEMyMa.

-OCBOUTh IOHATHE UHTETpANIA U
epBoOOpa3HOM.

-IIpuMeHuTH npaBuiia BHIYUCICHUS
nepBooOpa3Hoii u Teopembl HproToHa—
JleiiOHu1IA.

-Pemuth 3aaun Ha CBSI3b MEPBOOOPA3HOM U €e
POM3BOIHON, BBIYMCIUTH IEPBOOOPAZHYIO JUIS
JTaHHOU (PYyHKIUU.

-PemnTe 3aaun Ha IpUMEHEHUE UHTErpaa
JUISL BBIYMCIIEHUS] PU3NYECKUX BETUYMH U
IJIOLIAEH.

I16. chopMHpPOBAaHHOCTH TMPEACTABICHUA 00
OCHOBHBIX  IOHATHUAX  MAaTEMAaTHYECKOIO
aHaju3a ¥ UX CBOMCTBAX, BlaJicHUE YMEHUEM
XapakTepu3oBaTh  MNOBeAeHHE  (QYHKIUH,
HCIIOJIb30BAaHUC TTOJTYUYCHHBIX 3HAHUH JJISL
OIMCaHUs u aHanu3a peanbHbIX
3aBHUCHMOCTEH;

-ChopmynupoBaTh ¥ IPUBECTH
JI0Ka3aTeNbCTBA MIPU3HAKOB B3aUMHOTO
PaCIIOIOKEHUS TPSIMBIX U TUTOCKOCTEH.
-Pacmio3Hate Ha yepTekax U MOAEIAX
pa3IMYHBIX CITy4aeB B3aHMHOTO PACIIOIOKCHHS
IPSIMBIX U TDIOCKOCTEH, apryMEHTHPOBATH CBOU
CYXKICHUSI.

-CdhopMynupoBath OnpeeIeHus, TPU3HAKU 1
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CBOMCTBA MMapajlICIbHbIX U
NEPIEHIUKYJISAPHBIX TUIOCKOCTEN, ABYTPAHHBIX
Y JIMHEMHBIX YTJIOB.

-BBINONHATE NOCTPOECHKE YTII0B MEXKAY
OPSIMBIMU, IPSMOH U MJIOCKOCTBIO, MEXTY
IUIOCKOCTSIMU T10 ONMCAHUIO U Paclo3HaTh UX
Ha MOJEIISX.

-IIpuMeHUTH IPU3HAKYU U CBOKWCTBA
PacCIIOJIOKEHUS MPSAMBIX U ITIOCKOCTEN IPH
pellIeHnN 3a1au.

-M300pa3uTh Ha pUCYHKaX U KOHCTPYHPOBATh
Ha MOJEJISAX NEPIEHIUKYJISAPBl U HAKJIOHHBIE K
IJIOCKOCTH, MPSIMBIE, MapaJuIelIbHbIE
IUIOCKOCTH, YTJIbl MEX1Y IPSAMOH U
IUIOCKOCTBIO M 000CHOBATh OCTPOEHHUSI.
-PemnTs 3a1aun Ha BeIYUCIIEHUE
F€OMETPUYECKUX BEJIMYHUH.

-Onucatp paccTOsIHUS OT TOYKHU 10 TUIOCKOCTH,
OT NPSAMOM J0 ITIOCKOCTH, MEXTY
IUIOCKOCTSIMH, MEXKIY CKPEINBAIOIUMUCS
IPSIMBIMU, MEKY ITPOU3BOJIBHBIMU (PUTypaMuU
B [IPOCTPAHCTBE.

-ChopmynupoBaTh U 10Ka3aTh OCHOBHBIC
TEOPEMBI O PACCTOSTHUSX (TEOPEMBI
CYILLIECTBOBaHMUsI, CBOMCTBA).

-N306pa3uth Ha yepTex)ax U MOJAEIIX
paccTosiHUs U 00OCHOBATh CBOM CYKJICHUSI.
OnpenenuTts U BBIYACIUTD PACCTOSHUSA B
MIPOCTPAHCTBE.

-O3HaKOMUTHCSI C MOHATHEM MApaJIIEIEHOTO
MIPOEKTUPOBAHUS U €r0 CBOMCTBAMH.
ChopmynupoBaTh TEOPEMBI O TUIOLIAAN
OPTOTOHAJIBHON MPOEKIIMK MHOTOYTOJIbHHKA.
-[IpumeHuTh TEOpUM 11 000CHOBAHUS
IIOCTPOCHHUU U BBIYUCIICHUH.
ApryMeHTHpOBaTh CBOU CYKJIEHUS O
B3aMMHOM PACIIOJI0KEHUH ITPOCTPAHCTBEHHBIX
duryp.

-OnucaTe ¥ 0XapakTepU30BaATh Pa3INYHbIE
BU/Ibl MHOTOTPaHHHUKOB, IEPEUNCITUTD UX
3JIEMEHTHI U CBOWCTBA.

-N3006pa3uTh MHOTOTPaHHUKHU U BBHITIOJIHHUTH
MIOCTPOEHHMSI Ha U300paXKEHUSIX U MOJEISIX
MHOTOTPaHHHUKOB.

-Brruucnnuth TMHEWHbIE 3JIEMEHTHI U YIJIBI B
IPOCTPAHCTBEHHBIX KOHPUTYpaLHSIX,
apryMEHTHPOBATh CBOU CYKJICHHUS.
-IIpencTaBUTh XapakTEepUCTUKY U U300pa3UTh
CEYEeHUE, BBIYNCIUTD IUIOMAIN ITIOBEPXHOCTEN.
-[ToctpouTs npocreiiiee ceuenue Kyoa,
PU3MBI, TUPAMU/IBL.

-O3HaKOMMTBCSI C BUJAMU CUMMETPUI B
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IPOCTPAHCTBE, CHOPMYITUPOBATH OTIPEICICHNUS
Y CBOMCTBA.

-OxapaKkTepru30BaTh CAMMETPUIO TEI
BpaIllEHUs] U MHOTOTPAHHUKOB.

-IIpuMeHUTH CBOMCTBA CUMMETPUU IIPU
pellIeHny 3a1ad.

-Mcnonb3oBaTh NpHOOPETCHHBIC 3HAHUS IS
UCCJIEIOBaHMSI U MOJIEJIUPOBAHUS HECIIOKHBIX
3azad.

-M306pa3uTh OCHOBHBIE MHOT'OI'PAaHHUKH U
BBITNIOJIHUTH PUCYHKOB I10 YCJIOBHIO 3a/1a4.
-Pacno3nats Tena BparieHus, copMyIupoBaTh
UX OIPECIICHNS U CBOWCTBA.
-CopmynupoBaTh TEOPEMBbI O CEUEHUH 11apa
IUIOCKOCTBIO U INIOCKOCTH, KacaTeJIbHOM K
cepe.

-OxapakTepr3oBaTh U 1300pa3uTh Tea
BpalllEHUs, X Pa3BEPTKHU, CEUCHUS.

-PemnTs 3a7aun Ha MOCTPOEHUE CEUEHU,
BBIUNCJIEHUE JUIMH, PACCTOSIHUM, YTJIOB,
momaaeit. [lpuectn nokazarenbHbIe
paccyXIeHHUs IIPU PELICHNN 3aa4.
-IIpuMeHUTH CBOMCTBA CUMMETPUH IIPU
pEILIEHNN 3a7]a4 Ha TeJla BpallleHus,
KOMOHMHAIIMIO TEJI.

-M306pa3uTh OCHOBHBIE KPYTIJIbIE TEJA U
BBITMOJIHUTH PUCYHOK IO YCJIOBHUIO 33/a4.
-CpopmynupoBaTh MOHATHS TUIOIAAN U
00BeEMa, aKCHOMAaMH U CBOMCTBaMH.

-PemnTe 3a1aun Ha BBIYMCIIEHUE TUIOIIAIEN
IJIOCKUX QUTYp ¢ IPUMEHEHUEM
COOTBETCTBYIOIIUX (hOpMYT U (HaKTOB U3
IJIAaHUMETPHUH.

-IIpuBecTu noka3arenbCTBa TEOPEM O
BBIUMCJIEHUH 00bEMOB IPOCTPAHCTBEHHBIX TET,
peInTh 3a/1a41 Ha IpUMEHeHue Gopmy
BBIUKCIICHHS] 00bEMOB.

-M3yunthb hopMyIasl 17151 BHIYUCICHUS
IJIoLIa/1el MOBEPXHOCTEH MHOTOTPAHHUKOB U
Ten BpauieHus. O3HaKOMUTBCS ¢ METOJOM
BBIUMCJICHHUSI TJIOIAAH TOBEPXHOCTHU C(EPHI.
PemnTs 3a1aun Ha BBIYMCIIEHUE TUIOIIAAEH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TeJl.
-M3yunTh NOHATHE BEKTOPA.

-M3yunTh 1€KapTOBYIO CUCTEMY KOOPJIMHAT B
IIPOCTPAHCTBE, IOCTPOUTH IO 3aJaHHBIM
KOOpAMHATaM TOUYKH U IUIOCKOCTH, HAaUTH
KOOpPAMHATHI TOYEK.

-Brruucnuth paccTossHUS MEXy TOUKaMHU.
-JleMOHCTpUpPOBaTH CBOMCTBA BEKTOPHBIX
BEJIMYMH, PaBUJIa Pa3IOKEHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPAaBUJIA
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HAaXO0KJEHUs KOOPIAMHAT BEKTOPA B
IIPOCTPAHCTBE, PAaBUJIa IEUCTBUH C
BEKTOpPAMH, 33/IaHHBIMU KOOPIUHATAMH.
-IIpuMenuTs TEOPHUHK NIPU PEILICHNN 3a7a4d Ha
JEUCTBHs C BEKTOpaMu. M3yunTs ckansipHOe
IIPOU3BE/IEHUE BEKTOPOB, BEKTOPHOE
YpaBHEHUE MPSAMON U TIOCKOCTH.
-IIpuMeHUTs TEOPUU IIPU PELICHUU 3a]a4 Ha
JIEUCTBHSI C BEKTOPAMH, KOOPAUHATHBIM METOJ,
IIPUMEHUTDH BEKTOPBI JIs1 BBIYMCIICHUS
BEJIMYUH YTJIOB M PACCTOSIHUN BEKTOPOB.

II7. BmameHMEe OCHOBHBIMH IIOHATHAMH O
IIOCKHX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, HX OCHOBHBIX
CBOICTBAX;

-ChopmynupoBaTh onpeiesaeHus: COOBITHH,
BHJIa COOBITHIA.

-Pacnio3Hath BU/bI ClydaiHBIX COOBITHIA.
-3HaTh KJIACCUUECKOE OIpPEeIeCHUs
BEPOSITHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMBI
0 CyMME BEPOSITHOCTEH.

-Pemnth 3a1a4M Ha BBIYKCIICHUE BEPOSITHOCTEM
COOBITHII.

-CdopmynupoBath onpeesneHus u GopMyJibl
JUTSl BBIYUCIICHUS Pa3MEILeHUs], IepEMEILEHU,
COUYeTaHUS.

I18. c(hopMUPOBAHHOCTH YMEHHS
pacro3HaBaTh reoMeTrpuueckne (Gurypsl Ha
YepTekax, MOJEISIX M B PEATbHOM MHUDPE;
NpUMEHEHHE M3yYEHHBIX CBOWCTB
reoMerpudyeckux ¢uryp u Qopmyn s
pemeHnsl TeOMETPUYECKHUX 3a7ad W 3ajad C
NPAKTHYECKUM COJICPKAHUEM;

-[TocTpouTs rpaduxu 31eMeHTapHbIX
dyHKImii;

-IIpeoOpa3zoBath rpaduku GyHKIHI;
-Co31aTh IPE3EHTALMH 10 PEACTABICHUIO
y4eOHOro MaTepuana u pe3yJbTaToB
IIPOEKTHOM IE€ATENBHOCTH.

-Pemintes KoMOMHATOpPHBIE 3a/1a4U METOAOM
nepebopa u 1o NpaBuly YMHOKEHHUS.
-O3HaKOMUTbHCS C MOHATUSIMH KOMOMHATOPHUKU:
pa3MeLIEHUSMH, COUETaHUSIMU,
nepecTaHoBKaMU U GopMyJiaMu JJIs UX
BBIUNCJICHMSL.

-O0BSACHUTH U IPUMEHUTH (HOPMYIIBI JJIs1
BBIUNCJIEHHSI pa3MEIEHUI, IEPECTAaHOBOK 1
COYETAHMI NPU PEIICHNUH 3aa4.

I19. chopmMupoBaHHOCTH TpPEACTaBICHUN O
nmponeccax u SABJICHHUAX, UMCHOIIINX
BEPOSITHOCTHBIA XapakTep, CTaTUCTUUECKHUX
3aKOHOMEPHOCTSIX B  pEallbHOM  MHUpE,
OCHOBHBIX ITOHATHUAX BHCMCHTapHOﬁ TCOPUN
BEPOSITHOCTEH.

-CchopmynupoBaTh onpe/ieiecHus: COOBITHH,
BHA COOBITHIA.

-Pacnio3HaTte BB CITy4aitHBIX COOBITHIA.
-3HaTh KJIACCUUECKOE ONpeIeNCHUs
BEPOSITHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMBI
0 CyMMe€ BEpOSITHOCTEM.

-Pemnth 3a1a4M Ha BHIYUCIICHUE BEPOSITHOCTEM
COOBITHH.

-ChopmynupoBaTs onpenenacHus u GopMyJIbl
JUTSL BRIYHCIICHUS pa3MEIeHUs, IIEPEMEIICHHUS,
coyeTaHus.
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I110. ymeHMil HaxXoAUTh U  OICHUBATH
BEPOSTHOCTA HACTYIUICHUST COOBITHH B
MPOCTEHIINX TPAKTHYECKUX CHUTYAIUAX U
OCHOBHBIE  XapaKTEPUCTUKU  CIIyUailHBIX
BEJINYMH;

-ChopMypoBaTh ONPEICIICHUS COOBITHIA,
BUIa COOBITHH.

-Pacnio3Hath BUbI CIIy4aifHBIX COOBITHIA.
-3HaTh KJIACCUYECKOE ONPEIEIEHNUs
BEPOSITHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMBI
0 CyMMe€ BEpOSITHOCTEM.

-Pemnth 3a1a4M Ha BBIYKCIICHUE BEPOSTHOCTEM
COOBITHIA.

-CdopmynupoBath onpeesneHus u GopMyJibl
JUTSl BBIYUCIICHUS Pa3MEILeHUs], IepEMEILEHU,
COUYeTaHUs.

I111. BmameHme HaBBIKAMH WCIIOIb30BaHUSI
TFOTOBBIX KOMITBIOTEPHBIX MIPOTPAMM TP
pelIeHnu 3aaad.

-ITocTpouTh rpaduky 51€eMEeHTapHbBIX
dyHKImi;

-IIpeoOpa3zoBath rpaduxu GyHKIH;
-Co31aTh IPEe3EHTALMH 110 PEACTABICHUIO
y4eOHOro Marepuasa 1 pe3yibTaToB
IIPOEKTHOM EATENBHOCTH.

-Pemintes KOMOMHATOpPHBIE 3a/1a4U METOAOM
nepedopa u 1o NpaBUly YMHOKECHHUS.
-O3HaKOMUTbHCS C MOHATUSIMU KOMOMHATOPHUKU:
pa3sMelICHUSMH, COUETaHUSAMM,
nepecTaHOBKaMU U popMyJiaMu ISl UX
BBIUNCIICHMSL.

-O0BSACHUTD U IPUMEHUTDH (HOPMYIIBI ISt
BBIUNCJICHUSI pa3MELIEHUI, IEPECTAaHOBOK U
COYETAHMI NPU PEIICHNUH 3aa4.
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