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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI
JANCHUITJINHBI

[Iporpamma yue6HOM mucuurmmael OY/[. 03 Martematuka pa3zpaboraHa Ha
OCHOBE:

denepanbHOrO TOCYAapCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmiero oopazopanus (nanee — ®I'OC COO);

dbenepanbHON 00pa30BaTENBLHON MPOTPaMMBI CPETHETO OOIIETO 00pa30BaHUS
(manee — ®OII COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BaTEIBHOIO CTaHAApTa CPEIHErO
npodeccuonansHoro odbpazopanus (manee — OI'OC CIIO) 09.02.06 «CereBoe u
CUCTEMHOE aJIMUHUCTPUPOBAHUEY;

npuMepHod  pabouelt  mporpamMmbl  001Ie0Opa3oBaTeNbHOW  yueOHOM
mucimuinasl OY][. 03 Martematuka (i npodecCHOHANBHBIX 00pa30BaTeNIbHbBIX
OpraHU3alui);

yueOHoro 1mmiaHa 1o npodeccun 09.02.06 «CereBoe U CHCTEMHOE
aIMUHUCTPUPOBAHUEY,

paboueit mporpammbl Bocniutanusi no mnpodeccun 09.02.06 «CereBoe u
CHUCTEMHOE aIMUHUCTPUPOBAHUEY;

[Iporpamma yuebnoi aucuurmumasl OYJl. 03 Marematuka pa3paboraHa B
cootBeTcTBUM ¢ KoHuenuuei npemnojgaBanus o0I1e00pa30BaTEIbHbIX JTUCIUIUIMH C
y4ETOM npodeccuoHanbHON HaIpaBJICHHOCTH porpamMmm CpeaHEro
NpoQeCcCHOHAIBHOTO 00pa30BaHUsl, peaiu3yeMblX Ha 0a3e OCHOBHOIO OOILEro
oOpa3oBaHusi, YTBEPXKICHHOW pacmopsikeHueM MMHHCTEpCTBA  MPOCBEICHUS
Poccuiickoit ®enpepanuu ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemapramMeHTa rocyJJapCcTBEHHOUW MOJIUTHKU B chepe cpenHero npopheccuoHaIbHOro
oOpazoBanusi W mMpodhecCUOHATBHOTO OO0ydeHusT MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparuun ot 30.08.2021 Ne 05-1136 «O HampaBjieHUH METOIAUK
MIPETOIaBAHMS.

Conepxkanue padoueit mporpammbl mo auciumiuae OY]l. 03 MaremaTtuka
pa3paboTaHO HA OCHOBE:

CUHXpOHM3alUK 00pazoBareibHbIX pe3ylbTatoB GI'OC COO (JIMYHOCTHBIX,
npeaMetHbix, MetanpeameTHeix) 1 ®I'OC CIIO (OK, IIK) ¢ yuetom mpoduibHon
HamnpaBJICHHOCTH npodeccun 09.02.06 «CeteBoe " CHUCTEMHOE
aIMUHUCTPUPOBAHUEY;

MHTETPAIlMM W TMPEEMCTBEHHOCTH cojepkanusi mno npeamery OV, 03
MareMatka M cojaepKaHUsi y4eOHBIX IUCIUIUINH, TMPO(ECCHOHANBHBIX MOIYJeH
dIr'OC CIIO.

1.1. Mecto y4e0HOHl  JUCHUIUVIMHBI B  CTPYKType  OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI:

VYueOnas UCIATUINHA OV/I. 03 MaremaTtuka M3y4aeTcs B
00111e00pa3oBaTeIbHOM IIUKJIE OCHOBHOM 00pa30BaTENbHOW MPOTPaAMMBbI CPEHErO
npodeccuonanbHoro obpazoanus (manee — OOII CITO) mo mpodeccun 09.02.06



«CeTeBo€ W CHUCTEMHOE aJMUHUCTPUpPOBAHHME» Ha 0aze OCHOBHOTO OOIIEro
00pa3oBaHUsl C MOTYYEHUEM CPEIHETO 001Iero o0pa3oBaHusl.

Ha u3yuenne aucuumumasl OY][. 03 Maremaruka no npodeccun 09.02.06
«CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHKE» OTBOJIUTCS 246 4acoB B COOTBETCTBHUHU
c yueOHbIM mnaHoM 1o mnpodeccun 09.02.06 «CeTeBO€ M CHCTEMHOE
aJIMUHHACTPUPOBAHHE.

B nmporpamme TeopeTWYeCKHE CBEACHUSA JOMOJHSIOTCS MPAKTHUYECKUMU
3aHATHSAMHU B COOTBETCTBUU ¢ y4eOHBIM T1aHoM 1o npodeccuu 09.02.06 «CeteBoe u
CHUCTEMHOE aJIMUHUCTPUPOBAHUE.

[IporpamMmma COOEpPKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJICNIIEMOE HA U3YUYCHHE pa3/iesioB U TeM B pamkax npeamera OY J1.03 MartemaTtuka

Kontponb kauectBa ocBoenust npeamera OYJ[.03 Marematuka npoBOAUTCS B
MPOLIECCE TEKYUIETO KOHTPOJIS U MPOMEXKYTOUYHOU aTTECTALIUH.

Texyuuii KOHTPOJIb MPOBOJUTCS B IIpeenax y4eOHOro BpEMEHH, OTBEICHHOIO
Ha IpeIMeT, KaK TPaJUIMOHHBIMHM, TaK U WHHOBAIIMOHHBIMU METOJAaMHU, BKIIOYas
KOMIIBIOTEPHOE  TecTHpoBaHHWe. Pe3yiabTaTbl KOHTPOJI  YUWUTBHIBAIOTCS  NpHU
MI0JIBEJICHUU UTOTOB IO MPEAMETY.

[TpomexyTouHas aTTecTarys IPOBOAUTCS B (popMe MTUCHMEHHOTO 3K3aMeHa o
UTOTaM M3y4eHUS AUCIUILTUHBIL.

1.2. Ileau u 3a7a4u Y4eOHOM TUCUHMIINHBI

Peanmuzanust mporpammsl  yueOHo aucummuimabl OY (.03 Marematuka B
ctpyktype OOII CIIO HanpaBieHa Ha JOCTUKEHHUE LI T10:

ocBoeHMIO 00pazoBaTenbHbIX pesynbTatoB GI'OC COO: nuuynoctHbie (JIP),
metarnpeameTasie (MP), mpeaqmeTHbsie 6a30BOro YpoBHS,

MOJATOTOBKE OOYyYalOMMXCd K OCBOGHHIO OOmUX U MpodhecCHOHATBHBIX
komrerennuit (nanee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO mo mpodeccun
09.02.06 «CereBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUEY.

B cootBerctBumn ¢ IIOOII COO coaep:xkaHue mporpaMMbl HampaBiIeHO Ha
JOCTH)KEHHUE CIEAYIOIINX 3a/]1a4:

(GhopMHpPOBATH MPEACTABICHHS O COITMANTBHBIX, KYJbTYPHBIX H HCTOPHUYECCKUX
(hakTOpax CTaHOBJICHUS MaTEMAaTHKHU;

(GbOopMHPOBAaTh OCHOBBI JIOTHYECKOTO, AaJTOPUTMHYECKOTO H MaTeMaTHYeCKOTO
MBIIIICHUS;

(GhopMHPOBATh YMEHUS MTPUMEHSATD MOJTYICHHBIC 3HAHUS TIPH PEIICHUN

Pa3TMYHBIX 33]1a4, B TOM YHCJIEe MPOGECCHOHATBHBIX;

-(opMuUpOBaTH IPEICTABICHUS O MATEMATUKE KaK YacCTH OOIIeUeTIOBEYECKOM
KYJIbTYPbI, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIONIEM OTIMCHIBATH U

M3y4aTh pealbHbIC MPOIECCHI U SIBJICHUS.

B nponecce ocBoenust nucuurummabl  OYJ1.03 Marematuka y oGyuaroniuxcs
[[eJICHANIPABICHHO (OPMHUPYIOTCS yHHUBEpCAIbHBIC y4ueOHBbIC IeHCTBUSA (nanee —
YV]), Brmouas  QopMupoBaHME  KOMIETEHIMM B  obiactu  y4eOHO-
UCCJIEIOBATEILCKOM M TPOEKTHOM JAESTENbHOCTH, KOTOpPbIE B CBOIO O4Yepe.b



00ecreynBalT MPEeMCTBEHHOCTh (popmupoBanus o6mux komnereHuuin OIr'OC
CIIO.
dopMupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHanbHoe
CaMOOTIpEIEICHHE 00YYalOlUXCsl, pa3BUTUE 0a30BbIX YNPABICHUYECKUX YMEHUH IO
TUTAHUPOBAHUIO M MPOSKTUPOBAHUIO CBOETO MPO(PECCHOHAIBHOTO OYAYIIETO.
Vyeonas pmucuumummHa OVY][.03 MaremaTuka COCTOMT W3 JBYX KYypCOB:

«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHalu3a» U «I eoMeTpusi».

Kypc «Anrebpa u Havama MaTeMaTHUYECKOrO aHallU3a» SIBJSICTCS OJHUM U3
HamOoJee 3HAYUMBIX B MMPOTPAMME CTapIleHl IIKOJbI, TOCKOJIBKY, C OTHON CTOPOHBI,
OH 00ecneYnBaeT MHCTPYMEHTAIbHYI0 0a3zy /i1 H3y4YeHUs BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C APYrod CTOPOHBI, (HOPMHUPYET JOTHUYECKOEe U abCTpaKkTHOE
MBIIUJICHUE Yy4YalUXCsl Ha ypOBHE, HEOOXOAMMOM JJIsi OCBOEHHS KypCOB
uH(pOpMaTUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B paMkax maHHOro Kypca
ydaliiecs OBJIAJEBAIOT YHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dhopMyIHpyeT CBOU TIOCTUKEHUSI B MaTeMaTU4YECKou opme.

Kypc anreOpsl 1 Hayan MareMaTHYECKOrO aHalIM3a 3aKJaJblBa€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIMA SKOHOMMKM M OOIIECTBEHHOM >KM3HM, IMO3BOJISIET OPUEHTUPOBATHCSA B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BATh
UX B MOBCEAHEBHOU XHU3HU. B TOXe BpeMs oBianeHne aOCTPaKkTHBIMU U JIOTHYECKU
CTPOTMMU MAaT€MaTUYECKUMH KOHCTPYKLUHUSMU pa3BUBAaCT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb  YTBEPXKACHMS, HCIIOJIb30BAThH
00001lIeHHEe W KOHKPETH3alHMI0, a0CTparupoBaHUE U AHAIOTHIO, (POPMHUPYET
KpeaTUBHOE M KPUTHYECKOE MbllUieHne. B Xoxe wu3ydeHus anreOpbl W Hayal
MAaTeMaTUYECKOTO AHAJIM3a B CTApUIEH IIKOJE yYalluecs IOJIY4YaroT HOBBIM OIBIT
pelleHrs] NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO IOCTPOEHUS MaTeMaTUYEeCKUX
MoJieTiell peanbHbIX CUTYallMil U UHTEPHpPETAlMH MOIYyYSHHBIX PEIICHUH, 3HAKOMSTCS
C MpUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U B HUCKYCCTBE,
C BBIJAIOLTMICS] MATEMAaTHIECKUMH OTKPBITUSMU U UX aBTOPaAMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPBIH
peanu3yeTcss Kak d4epe3 ydeOHbI Marepuas, CIOoCOOCTBYIOMIHMKN (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHMS, TaK U uepe3 CHeuuPUKy ydeOHOU JesITeNbHOCTH,
TpeOyromIe caMOCTOATETbHOCTH, aKKYPATHOCTH, MPOIOJDKUTEIIEHON KOHIICHTPAIHH
BHUMaHUS U OTBETCTBEHHOCTH 32 MOJyUYCHHBIA PE3yNbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HadajlaM MaTEMaTHYECKOTO aHalln3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YYESHHUS.

CrpykTypa Kypca «Anredpa ¥ Hayajla MaTeMaTHUYECKOrO0 aHajIn3a» BKIIOYAET
CIENYIOIUE COAEpPKATEIbHO-METOUYECKUE JMHUU: «Yucna u  BBIYUCICHUSNY,
«DyHKIMU U TpapuKny, «YpaBHEHUs U HepaBeHCTBa», «Hadama mMaTemaTH4ecKoro
aHanuza», «MHOXecTBa M JIoTuKa». Bce OCHOBHBIE coep aTelbHO-METOANYECKHE
JUHUM U3Y4YalOTCsl Ha TMPOTSHKEHUM JBYX JIeT OOy4YeHHMs B CTapliel IIKoJe,
€CTECTBEHHO JIOTOJIHSS APYr JApyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMH U

5



pasnenamu. JlaHHBIN KypcC SIBJSIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET B ceOe
coJiepKaHUE HECKOJIbKMX MAaTeMaTUYeCKUX IHUCLUMIUIMH: anredpa, TPUrOHOMETPUs,
MAaTEMATUYECKUN aHAIN3, TEOpUs MHOXKECTB W np. [lo Mepe Toro kak ydamuecs
OBJIAJIEBAIOT BCE€ OoOJee [MHUPOKMM MAaTeMATHUYECKHM  almnaparoM, Yy HHUX
noclieJoBaTeNbHO  (OPMHUpPYETCS M COBEPIICHCTBYETCSI  YMEHHUE  CTPOUTH
MaTeMaTHYECKYI0 MOJIENb PEAIbHON CHUTyallMH, IPUMEHATh 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa W Hauajga MAaT€MaTHYEeCKOTOo aHaju3a», JUid pEIICHUs
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOW  MAaTeMAaTHMYECKOW  3aJaud, a 3aTeM
HMHTEPIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT.

ConepxaTenpHO-MeTOANYECKAsT JMHUS «Yucna W BBIYKCICHUS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENIBHBIX YHCEN, KOTOpOe ObLIO
HayaTO B OCHOBHOM MIKoje. B crapmieil mikose oco0oe BHUMaHHUE YAENAETCS
(GOpPMHUPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIOJIb30BaHUE pPAa3IMYHBIX (OpM 3amuCH JEHCTBUTENBHOIO 4YHCIA, YMEHHE
pPAllMOHAIIBHO BBINOJHATH JIEWCTBUSA C HUMH, [€JaTh MPUKUAKY, OICHUBATh
pe3ynpraT. OOyuwaromgecsi TMOJYy4alOT HABBIKM HNPUONMKEHHBIX BBIYMCIICHUH,
BBITIOJTHEHUST JIEUCTBUM C YHCJIaMH, 3aldCaHHBIMU B CTaHIapTHOM ¢dopme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHH.

JInHnusg «YpaBHEHMS M HEPABEHCTBA» peaau3yercs Ha IPOTSHKEHUU BCEro
oOyueHusi B cCTaplield IIKOJIe, IOCKOJIbKY B KaXJIOM pas3zieie IporpaMmbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3adad. OOyudaromuecs OBJAJEBalOT
Pa3IMYHBIMA  METONAMH DPEIICHUS UENbIX, PALNUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPU(PMHUUECKIUX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABEHCTB
u ux cucreM. [losydyeHHble yMEHMSI UCHOJB3YIOTCS MPHU UCCIENOBaHUU (PyHKUUN C
IIOMOLIBIO TIPOU3BOJHOM, PEIICHUU MPUKIANHBIX 3a4a4 M 3a1a4 HAa HaXOXKICHHE
HauOOJIbIIMX W HAUMEHbIIUX 3HAaueHUU (yHKUMU. J[aHHAs copepaTenbHas JTUHUS
BKJIFOYAET B ce0s TakKe (POPMUPOBAHME YMEHUH BBITOIHATH pACUEThI O (HopMyam,
peoOpa3oBaHus LENbIX, PAllMOHAIbHBIX, HPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX
BBIPOKEHUM, a TAaK)KE BBIPAKEHUHN, COJlepKaIuX cTeneHu u Jorapudmel. braromgaps
M3YYEHHUIO anreOpanyeckoro Marepuaja MpPOMCXOAMUT JalibHEHIIee pa3BUTHE
QITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS y4alUXcsi, (OPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKJIe€HUM, paOOThl C CUMBOJIbHBIMU (hOpMamu, MpeCTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEH B BHUJEC pPaBEHCTB M HEpaBEHCTB. Aujredpa
npenigaraeT d(pQexTUBHbIE HHCTPYMEHTHI [UIsl PEIICHUs TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/]a4, HArJSJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeToauveckas JHHUS «DYHKIMU U Tpa@uKA» TECHO
IIEpEIIETAaeTCs ¢ APYTUMH JIMHUSAMU Kypca, ITOCKOJIBKY B KaKOM-TO CMBICIIE 3a0aET
MOCJIEIOBATEIbHOCTh U3YUYCHUsI MaTepuaiia. M3ydeHne CTElneHHOM, MOKa3aTelIbHOM,
norapu(MUYECKOd W TPUTOHOMETPUYECKUX (YHKIMM, WX CBOMCTB M TpaduKOB,
UCIOJIb30BaHUE (PYHKIUHU I peuieHust 3afady U3 JAPYTuX Y4YeOHBIX MPEIMETOB U



peAIbHOM KU3HU TECHO CBSA3AHO KAk C MaTE€MaTUYECKHMM AaHaJIu30M, TaK U C
pelieHueM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM OoJbllIoe BHUMaHHUE YACISAETCS
(hOpPMHUPOBAHUIO YMEHUS BBIpAXKaTh (GOPMYJIaMH 3aBUCHMOCTH MEXKIY Pa3IUIHBIMU
BEITMYMHAMU, MCCIICIOBAThH TOJyUYeHHbIE ()YHKIIUU, CTPOUTh UX rpaduku. Matepuai
ATOM COAEpKaTENbHOM JIMHWUM HAalleJIeH Ha pa3BUTHE YMEHHUM W HaBBIKOB,
MO3BOJIAIONIUX BBIpaKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B pazIUyHON (opme:
aHAJIMTUYECKOU, rpaduueckoit u cioBecHor. Ero n3ydyenne cnocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIECHUI0O W KOHKPETH3AIIUH,
HCIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas auHug «Hayana MareMaTHM4ecKOro aHajini3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYE€CKMX, TaK M NPUKIAAHBIX 3aj]ad,
JOCTYMHBIX OOYyYalomMUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh HMCCJIEAOBaTh U
cTpouTh rpaduku GyHKIUN, ONPEETATh UX HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUSI,
BBIYUCIIATH IUIOMAAM (GUTyp W OOBEMBI TEl, HAXOIUTh CKOPOCTH W YCKOPEHHUS
npoueccoB. JlaHHasi cojepsKartenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTHU
MOCTPOCHUSI MaTEMAaTHYECKUX MOJICJIEM pealbHbIX CHUTYyalluid, HaXOXJICHUA
HaWIy4YIIerO PEIICHUsI B MPUKIAAHBIX, B TOM YHUCIE COIUAIbHO-3KOHOMHYECKUX,
3ajla4aX. 3HAKOMCTBO C OCHOBaMHM MAaTEMAaTHYECKOIO aHaliu3a CIOCOOCTBYET
Pa3BUTHIO a0CTpPaKTHOTO, (HOPMAJBbHO-JIOTUYECKOTO W KPEaTHBHOTO MBIIICHUS,
(hopMHUPOBAHUIO YMEHHI pacIio3HaBaTh IPOSIBJICHUS 3aKOHOB MaTEMaTHKH B HaykKe,
TeXHUKE U HucKyccTBe. OOyuarniuecs Y3HAIOT O BBIJIAIOLIUXCS pe3yJsbTaTax,
MOJTYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMAaTUKH KaK HayKH, U UX aBTOpaXx.

ConepxaTenpHO-MeTOANYECKasT JIMHUS «MHOXECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUM  MHOMKECTB. TeopeTuko-MHOKECTBEHHBIC
MPEJICTaBJICHUS] TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTeMaTHUKU W Mpeajiararor
HanOoJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSAIONIMNA BCE pa3feibl MAaTEeMATHUKU U €€
MPUJIOKEHUHN, OHM CBSI3BIBAIOT Pa3HbIE MaTEeMaTUYECKUE AUCIUIUIMHBI B €IUHOE
nenoe. IloaToMy BaXHO JaTh BO3MOKHOCTh IIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOM MaTE€MaTHKHM M UCIOJb30BaTh €ro s
BBIPAKEHHUS CBOMX MBICIICH.

B xypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHaJIM3ay» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTE€MAaTHYECKOI'O0 MOJICIMPOBAHUS, KOTOpPbIE MpHU3BaHbl CHOPMUPOBATH
HABBIKM ITOCTPOEHUSI MOJIEJICH pEalbHbIX CUTYalluH, UCCIEAOBAHUS dTUX MOJIEIEH C
ITIOMOIIBI0 amnmapaTa aiareOpbl W MaTEeMaTHYeCKOro aHajln3a W HHTEPIPETAINH
MOJYYCHHBIX pe3ynbTaToB. Takue 3amaHusi BIUIETEHbI B KaXIbIA W3 Pa3feiioB
MIPOTPaMMBbI, MTOCKOJIBKY BECh MaTepHall Kypca IUPOKO HCIOIB3YETCs ISl PelICHHUsI
NPUKIAIHBIX 3a1ad. [lpu pemieHun peadbHBIX MPAKTHUYECKUX 3ajad  ydaluecs
Pa3BUBAIOT Ha0JIF01aTEIBHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIB30BATh AHAIOTHIO, 0000MATh W KOHKPETHU3UPOBATH
npoOseMy. JlesTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a1a4



OpraHM3yeTcsi B TMpOIlecce H3yueHUs] BCEX TeM Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHaTTN3a.

BaxxHocth y4yeOHOro Kypca TeOMETpHM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHusi OOYCJIOBIIGHa TIPAKTUYECKOW 3HAYUMOCTHIO METANpPEAMETHBIX U
NPEeIMETHBIX pPe3yJIbTaTOB OOYYCHHsS TEOMETPUU B HAIPABJICHUU JIMYHOCTHOTO
pa3BuThs oOydarommxcs, (opmupoBaHusS (YHKIIMOHAIFHOW MaTEeMAaTUYECKOU
I'PaMOTHOCTH, M3Y4YCHUS JPYTrUX YUeOHBIX TUCIHUIUIMH. Pa3BuTHe y 0Oydaromiuxcs
MPABWIBHBIX TPEJCTABICHUH O CYIIHOCTH W TIPOMCXOXKJICHUH T€OMETPHUUCCKHIX
aOCTpaKInii, COOTHOIICHWH pPEAJTbHOTO H WACAIBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKON HAayKOU SBIICHUH W MPOIIECCOB PEATBHOTO MHpa, MECTE TE€OMETPUH
B CUCTEME HAaYK M POJIM MaTeMaTHIE€CKOT'O MOJACIUPOBAHNS B HAYYHOM MTO3HAHUH U B
MPaKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YyUaIUXCs, a
TaKkKe KAa4eCTB MBIILICHUS, HEOOXOMUMBIX JIJI aJanTallii B COBPEMEHHOM
oOuiecTBe.

['eomeTpus sBIsETCS OAHMM W3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHs, TaK Kak OOCCIICYMBACT BO3MOXKHOCTh M3YYCHHUS Kak
JTUCIMILIAH €CTECTBEHHO-HAYYHON HAIPABJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbITIUIGHHE, (GOPMUPYEMOE TIPH HM3YYCHHH OO0YyJaroNTUMUCS
MOHSITHIHBIX OCHOB T€OMETPUHN U IMOCTPOCHUH ICTIOYKH JIOTUIECKUX YTBEPKICHUHN B
XOJIe PeIIeHUS TEOMETPHUECKUX 3a1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTraTh TUIIOTE3bI
HEITOCPEJICTBEHHO HWCTIOJB3YIOTCSI TIPU  PEIICHUHM 3a/ad  €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0IacTAX JedaTeIbHOCTH dYenoBeka. OpHeHTalus 4YelloBeKa BO BPEMCHH H
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIMabHOrO ObITHSA, (opma
OTPaXEHUSI OKPYXKAIOMIET0 MHpPa, YCJIOBHE YCIEIIHOTO IO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus eHCTBUTEILHOCTH. OTIepupOBaHrEe TPOCTPAHCTBEHHBIMU 00pa3aMu
o0OBEIMHSET pPa3HbIC BUIBI YUCOHOW U TPYIOBOU JEATCIBHOCTH, SBIISCTCS OJHUM W3
po(heCCHOHAILHO BaYKHBIX KA4eCTB, MOATOMY aKTyalbHa 3ajada (GOPMHUPOBAHHS Y
o0yJaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpa3HOTO
MBIIIJICHASI — CYIIECTBEHHOTNO0 KOMIIOHEHTa B IOJATOTOBKE K IPaKTHYECKOU
JCSATEIIBHOCTH IT0 MHOTMM HAITPaBJICHHUSIM.

[{enb ocBoeHUs MTporpaMMbl yaeOHOTO Kypca «['eoMeTpus» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ie00pa3oBaTebHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYYarOIIMXCS
yepe3  o0ecrieyeHWE  BO3MOXKHOCTH  TNMPUOOPETCHHS W HCIIOJIb30BaHUS
CUCTEMAaTHYCCKUX MEOMETPUUYCCKUX 3HAHUN W JCHCTBHUU, CHCIM(PUUHBIX T€OMETPHH,
BO3MOYKHOCTH YCIICIITHOTO IPOJIOJDKCHUS OOpa30BaHMS 110 CIICIHAIBHOCTSIM, HE
CBSI3aHHBIM C IPUKJIATHBIM HCIIOIb30BAaHHEM I'€OMETPHH.

[IporpaMmma 10 TeoMeTpuu Ha 0a30BOM ypOBHE TpeaHA3HAYCHA IS
00yJaromuxcsi CPeTHEN MIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUIN Ha
YpOBHE OCHOBHOI0 001Iero ooOpa3zoBaHusi. TakuMm oOpa3om, oOydaromiuecs Ha



0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMAaTUYECKHE YMEHHs, CBA3aHHBIE CO
cnenu@UKol TeOMETpUU M HEOOXOAMMBIE Uil U3HU B COBPEMEHHOM OOILECTBE.
Kpome 31oro, o1 KIMEIOT BO3MOKHOCTh U3YUUTh TEOMETPHUIO O0JIee TITyOOKO, €CIIU B
JNadbHEWIlIEM BO3HUKHET HEOOXOJUMOCTh B T'E€OMETPUYECKMX 3HAHUSAX B
npodeccuoHanbHOM eI TeIbHOCTH.

JlocTkeHrWe 1ed  OCBOEHUSI MporpaMMbl  00€CIEUMBACTCS  pEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. IIpuopuTeTHBRIMM  3agayaMM  OCBOCHHSI  Kypca
«I"'eomeTpumn» Ha 6A30BOM YPOBHE SIBISIOTCA:

e (opMupoBaHue MpeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI

Y OCO3HaHHE €€ B3aMMOCBSA3U C OKPYKAIOIIUM MUPOM;

U (1)OpMI/IpOBaHI/Ie MMpEACTABJICHUA O MHOI'OTpaHHUKAX W TCJIAX BPAIICHHA KaK O
BaXXHEHUIINX MAaTEMaTHUYECKUX MOACIIAX, IIO3BOJJAIOIHNX OIIMChIBATH H
HN3y4aTbhb Ppa3HbIC ABJICHUA OKPYXKAIOIICTO MHUPA,

e (opmMupoBaHHE YMEHUS paclo3HaBaTh Ha YepPTekKaxX, MOACISIX U B peaJbHOM
MHPE MHOTOTPAHHUKU U T€JIa BPAIICHUS;

e OBJAJICHUE METOJaMM pEIICHUs 3a/lad Ha IMOCTPOCHUS Ha HU300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

U Q)OpMHpOBaHI/IC YMCHUA OIICPHUPOBATH OCHOBHBIMH IIOHATHUAMUA 0
MHOI'OI'paHHHUKAX U TCJIaX BPalllCHUA 1 UX OCHOBHBIMU CBOI\/JICTBaMI/I;

e OBJIAJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 33j]a4; (popMHpOBaHHE
YMEHHSI TIPOBOAMTH HECIIOKHBIE J[OKa3aTebHBIE PACCYXICHHUS B XOJE
pEIICHUST  CTEPCOMETPHUYSCKHUX 33a7ady M 3a7ad ¢ [PaAKTUICCKUM
COJICpKAHUEM;

e Pa3BUTHE MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00ydaronimxcs,
MO3HABATEIbHOM AKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILICHUS;

e (opMupoBanue (PyHKIIMOHAIBHONW TPaMOTHOCTH, PEJICBAHTHOW T€OMETPHU:
YMEHHUE PACIO3HABATh MPOSBICHUS T€OMETPUUYECKUX TOHATHIA, OOBEKTOB H
3aKOHOMEPHOCTEW B PEATbHBIX KU3HECHHBIX CUTYalMsIX W MPU HU3YYECHUH
IPYrUX  y4eOHBIX  TPEAMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYyTUpOBaTh UX Ha SI3BIKE TEOMETPUU M CO37aBaTh
F€OMETPUYECKUE MOJENIH, IPUMEHSATh OCBOCHHBIM N'€OMETPUYECKUN armapar
Ul PEUIEHUS] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATH M
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnuunuTensHON OCOOCHHOCTHIO TPOTpPaMMBI SBJISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B Hayaje €ro U3y4eHHUs 3a/1a4, PEeIIaeMbIX Ha YPOBHE MHTYHUTHUBHOI'O
NO3HAHUA, W ONpeneNEéHHbIM 00pa3oM OpraHu3oBaHHAs paboTa HaJg HUMH, YTO
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CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTHUYECKOTO M MPOCTPAHCTBEHHOIO  MBIIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIECCOB, MOTUBHUPYET K JaJbHEUIIEMY
W3YYEHUIO MIPEAMETA.

[Ipeanourenue OTHAETCA HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YE€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON JEeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
YYAILIUXCS B Kypce CTEPEOMETPUN POBOJUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHHE
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJad Ha ONEPUPOBAHHUE IPOCTPAHCTBEHHBIMH
obpazamu. Co3manue oOpaza TPOBOAUTCS C OMNOPOM Ha HAMISAHOCTh, a
orneprupoBaHue 00pa3oM — B YCIOBHUSAX OTBJICUECHUS OT HAIJISIIHOCTH, MBICICHHOIO
U3MEHEHHUSI €70 UCXOIHOTO COJICPKAHUS.

OcHoOBHBIE cozepKaTenbHbIe JTUHUKM Kypca «I'eoMerpumn»: « MHOTOrpaHHUKN,
«IIpssMple M TUIOCKOCTM B IIPOCTPAHCTBE», «Tenma BpameHus», «BekTopsl H
KOOpJIMHATBl B IpOCTpaHCTBE».  DOpMUPOBaHME  JIOTMYECKUX  YMEHHMU
pacnpezensercs He TOJbKO MO COAEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 0Oy4eHHUs
Ha YPOBHE CpeHEro o01ero o0pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil MporpaMMmbl, pacOpeAc]€HHbIM IO ToJaM O0Oy4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHUE FEOMETPUUECKUMHU TTOHATUSIMU
Y HaBBIKAMH OCYIIECTBIISIJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOIIOICHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKIIOYAINUCH B OOLIYIO CUCTEMY
r€OMETPUUYECKUX MPECTABICHUN 00y4aroIuXcsl, pacluupsis U yriayonss e€, o0pasys
MIPOYHbIE MHOKECTBEHHbIE CBS3H.

1.3. OO0masi XapakTepucTUKa y4eOHOH TUCITUTITIMHBI

Jucuunnuna OY J1.03 Maremaruka uzyvaercsi Ha 0a30BOM YPOBHE.

Hucunmnmaa OY /(.03 Marematrika UMEET MEXIUCHUIUIMHAPHYIO CBSI3b C
npeaMeTaMu o0IIe00pa30BaTENLHOTO U JAUCIUIUIMHAME 00IIenpodecCuoHaIbHOTO
[IMKJIa: UH)KEeHepHas Tpaduka.

Hucunmmaa OY][.03 MaremMatnka HMEET MEXIUCUUIUIMHAPHYIO CBSI3b C
yueOHOM JTUCLIUTLITUHON «KiroueBbie KOMIIETEHIIUN npodeccuoHaa
00mIenpoeCCHOHATFHOTO TMKJIA B YaCTH Pa3BUTHS MaTeMaTHYECKOW, (PUHAHCOBOM,
YUTATENILCKON, €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, a Takke (OPMUPOBAHUS OOITHX
KoMIieTeHIui B cpepe paboThl ¢ nH(pOpMAIIUEl, cCaMOOpraHU3alUd U CaMOYIIPABJICHHUS,
KOMMYHHKAIIHH.

ConepxaHWe JUCHMIUIAHBI ~ HAMpaBlIieHO HA  JIOCTM)KCHUE  JIMYHOCTHBIX,
METaIpPeMETHBIX U MPEIMETHBIX PE3YJIbTATOB 00yUeHwMs, perinameHTupoBaHHbx OI'OC
COO.

B mpodunbHYIO COCTaBISIIONIYI0 TIO JWCHUIUIMHE BXOIUT MPOQPECCHOHATIBHO
OPHEHTHUPOBAHHOE COJIEpKAHUE, HEOOXoAuMOoe Ui (POPMUPOBAHUS Y OOYUAIOIIUXCS
00mmMX U MPOHECCHOHATHHBIX KOMITETCHITHIA.
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B nemax mnoarotoBku oOywarommxcs K Oyaymed npodeccCHOHaIbHOU
JESTENIbHOCTU Npu u3ydeHuu ydeOHoro mpenmera OVYJI.03 Marematuka ocoOoe
BHUMAHHUE YyJENSIeTCsl MPUMEHEHUI0 MaTeMaTH4YEeCKUX 3HAHUM B IPO(eCcCUOHAIbHON
NESATEIBHOCTH.

B mporpamme mno gucuumiuae OVY]1.03 Maremaruka, peanusyeMoil mnpu
MOJITOTOBKE ~ OOydaronmmxcst 1Mo  mpodeccusiM, Mpo(HIbHO-OPUSHTUPOBAHHOE
COlepKaHUE HAXOOUT OTpakeHHe B TeMax: «llapamienbHOCT TPSIMBIX U
IJIOCKOCTEW», «IlepneHauKyIsIpHOCTh NMPSAMBIX W IIJIOCKOCTEN», «MHOIOrpaHHUKMU.
OO6beMbl MHOTOrpaHHUKOB», «Tema BpamieHus. OObEeMBI W TMOBEPXHOCTU Tell
BpaleHus», «I[IJpumMeHenne npon3BoIHOW.

1.4. Ilnanupyembie pe3yabTAThl OCBOECHUS Y4eOHOM M CIUTIIUHBI

B pamkax mporpammel  yueOnoit guciuiuimasl  OY /.03  Maremartuka
OOy4YaronMMHUCs OCBaWMBAIOTCS JIMYHOCTHBIC, METANpPEIMETHbIE U MPEAMETHBIC
pe3yabTarel B cooTBeTcTBMM C TpeboBanusasmu DI'OC cpennero ooOiiero
oOpazoBanus: tnuHocTHbIE (JIP), MeTanpeameTHsie (MP), npenmerHbie aiis 6a30BOro
ypoBHs u3yuenus (I1PO):

Koabl I[InanupyeMble pe3y/bTaThl 0CBOEHHS Y4eOHOM M CUMNJIMHBI BKJIIOYAIOT:
pe3yabTarTo
B

JInyHocTHBIE pe3yabTaTsl (JIP)

JIP 01 c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYYaIOIMIETOCs KaK aKTHUBHOTO M
OTBETCTBEHHOT'O  4jieHa  pOCCHUHCKOro  oOmiecTBa,  MpPEJICTaBICHHE O
MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IMUYHBIX CTPYKTYp, SIBJICHU,
npoueayp TpakJaHCKOro ooOmectBa (BbIOOpPHI, ONPOCHI W 1p.), YMEHHUE
B3aMMOJICICTBOBATh C COLMAIbHBIMU HMHCTUTYTAaMHU B COOTBETCTBHM C HX
(GYHKIMSIMHU ¥ Ha3HAYEHUEM.

JIP 02 c(hOpMUPOBAHHOCTh POCCUHUCKONW TPaXTAHCKON UIACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY U HACTOSIIEMY POCCUMCKON MATEMATHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMATHKOB M POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTIKEHUHM B JPYTUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIP 03 OCO3HAHHE JYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapojaa; cHOpMHUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOTIO IMOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM
MPUMEHEHUEM JOCTMKEHH HAyKM W JIEATEIbHOCTHIO YYEHOTO; OCO3HAHUE
JIMYHOTO BKJI3/1a B IOCTPOCHHUE YCTONYMBOIO OYAyIIEro

JIP 04 J3CTETUYECKOE OTHOLIEHUE K MUY, BKIIFOYAsI DCTETUKY MAaTEMAaTUIESCKAX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUI; BOCTIPUUMUYHUBOCTh
K MaTCMaTHYCCKHUM ACIICKTaM PA3JIMYHBIX BUAOB HCKYCCTBA

JIP 05 C(I)OpMI/IpOBaHHOCTB YMCHUA TPUMCHATb MATCMATUYCCKUC 3HAHUA B HHTCPCCAX
3A0POBOIo U 0e30I1acHOro O6p3.33. JKU3HHU, OTBCTCTBCHHOC OTHOIICHHE K CBOCMY
3A0POBBIO (3I[OpOBOC INUTAHUC, C6aﬂaHCHpOBaHHBIﬁ PEKUM 3aHATUN U OTAbIXa,
peryidgpHas (1)14314%01(351 aKTI/IBHOCTB); (I)I/I3I/I‘-ICCKOP0 COBCPHICHCTBOBAHUSA, IIPpU
3aHATHUAX CHOpTI/IBHO-03,[[0p0BHTCJ'IBHOfI JACATCIIbHOCTBIO

JIP 06 TOTOBHOCTb K TPYZly, OCO3HAHHE LIEHHOCTH TPYIO0JII00US; MHTEPEC K Pa3IMYHbIM
cdepam npodeccuoHATBHON NeATeTbHOCTH, CBSI3aHHBIM C MATEMATUKON U €
NPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyayIiel mpodeccuu u
peaIn30BbIBATh COOCTBEHHBIC YKU3HEHHBIE MJIAHbI, TOTOBHOCTh U CIIOCOOHOCTH K
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Koapl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

MaTeMaTU4eCKOMy 00pa30BaHUIO U CAMOOOPa30BaHHIO Ha MIPOTSKEHUH BCeil
YKU3HU; TOTOBHOCTb K aKTHBHOMY YYaCTHIO B PELLIEHUU MPAKTUUECKUX 3a/1a4
MaTeMaTUYECKOI HalpaBIEHHOCTH

JIP 07

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIbTYPHl, IOHUMAaHUE BIUSHUS COLIHAIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MTPUPOTHON M COLMATIBHOM Cpelibl,
OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKHX Mpo0IeM; OpUEeHTAIHs Ha
NpUMEHEHHE MaTeMaTHYECKUX 3HAHUH JUIs pelIeHus 3a1a4d B 00JacTu
OKpY’Kalollen cpebl, IJIAHUPOBAHUE MTOCTYIKOB U OLIEHKU X BO3MOYKHBIX
NOCJEACTBHM 11l OKPYXKAIOIIEH CpeIbl

JIP 08

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKY, IOHUMaHHE MaTeMaTHIYeCKONH HAyKH
KakK cepbl YeIOBEYECKOM e TEIbHOCTH, ITANOB €€ Pa3BUTHUS ¥ 3HAUUMOCTH ISt
pa3BUTHUS UBUIN3AINH; OBJIA/ICHUE S3bIKOM MAaTEeMAaTUKH U MaTeMaTHUeCKON
KYJIBTYPOH KakK CpeICTBOM MO3HAHUS MUPA; TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO M MCCIIEI0BATENbCKYIO IEATENbHOCTh MHAWBUIYaJIbHO U B TPYIIE

MeTtanpeamMerHbie pe3yabTaTbl (MP)

MII

ITo3naBarensHbIe YV /]

bazoBrle Jornueckue qeiicTBUSA

MIT 01

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIEC IPU3HAKA MATEMATHYECKUX
00BEKTOB, MOHATUHN, OTHOLIEHUIN MEXKIY NOHITUIMU; (POPMYIHPOBATH
OTIpeieNIeHNs! TIOHSATHIA; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccuukanum,
OCHOBaHUs AJis 000011EHUS] U CPAaBHEHUS, KPUTEPUH IPOBOJIMMOTO aHAIM3a

MII 02

BOCIPUHUMATh, (POPMYJIUPOBATH U IPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHbBIE
U OTpHIIATEIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIME; YCIOBHBIE

MIT 03

BBIABJIATE MATCMATHYCCKUC 3dKOHOMCPHOCTH, B3aMMOCBA3U WU NPOTHUBOPCUUA B
(baKTax, JaHHBIX, Ha6J'IIOI[eHI/I$[X U YTBCPKACHUAX; IIpEylaraTb KPUTCPpHUU JIA
BBISIBJICHU A SaKOHOMepHOCTefI n HpOTHBOpe‘II/Iﬁ

MII 04

ACIaTb  BBIBOABI C  HCIIOJIB30BAHUCM 34KOHOB JIOTUKH, JCAYKTUBHBIX U
WHIAYKTUBHBIX YM038.KJIIO‘IGHHI>'I, YMO3aKHIOquHﬁ 110 aHaJIOT'N

MIT 05

IIPOBOAMTH CaMOCTOSITENIBHO JOKAa3aTelIbCTBA MAaTEMATHYECKUX YTBEP)KIECHUMN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BBICTPaNBaTh apr'yMEHTALUIO, TIPUBOIUTH IPUMEPHI U
KOHTpIpUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHHSI U BBIBOBI

MII 06

BLI6I/IpaTI> CII0Cc00 peHICHUs y‘le6H0ﬁ 3agavdu (CpaBHI/IBaTL HECKOJIbKO BApUAHTOB
peuicHus, BLI6I/IpaTB HanOoJee MOAXOIAIIUNA  C y‘IéTOM CaMOCTOATCIBHO
BbIJICJICHHBIX KpI/ITepI/IeB)

bazoBrie nccnegoBaTenbckyue ASHCTBUS

MII 07

UCIIONIb30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUA HHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh  BOINPOCHI,  (PUKCUPYIOLIME  IPOTUBOpEUHE,  MpodIemMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OpMHUpPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MIO3UIINI0, MHEHHE

MII 08

MMpOBOAUTL CaAMOCTOSATCIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HCCICAOBAHHUC II0
YCTaHOBJICHHUIO 0COOEHHOCTEH MaTEeMAaTHYECKOI'0 O6’bCKTa, SABJICHUSA, IpoHeccCa,
BBISIBJICHUIO 3aBHCUMOCTEM MCKAY O6’bCKTaMI/I, SABJICHUAMMU, ITPOLCCCAMU

MII 09

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$I U BBIBOABI IO pe3yjibTaTaM
HpOBC,Z[éHHOF (O) HaGHIOI[CHI/I}I, HUCCICI0OBaHUsI, OIICHUBATb AOCTOBCPHOCTDH
MOJIYYCHHBIX PC3YJIbTATOB, BEIBOOOB U O606H.[CHPII>1

MII10

MMPOrHO3UPOBATH  BO3MOXHOC PA3BUTHUC TIPOLECCA, a TaKKC BbIABUIATH
MPCAITIOJIOXKCHHUA O €TO PAa3BUTHUH B HOBBIX YCIIOBUAX

Pabora ¢ unpopmanueit

MII11

BBISIBIIATH JepUUT MHPOPMAIIUU, JaHHBIX, HECOOXOAUMBIX JJII OTBETA Ha BOMPOC
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Koapl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

W IJId pCHICHUA 3aaa4un

MII12

BLI6I/IpaTB I/IH(i)OpMaI_[I/IIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMaTH3UpPOBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO Pa3IMYHBIX BHUIOB U
dbopM TpeICTaBICHUS

MIII13

CTPYKTYpUpOBaTh HHGOpMALMIO, MPEACTaBIsATh €€ B pPa3IUyYHBIX (Qopmax,
WUTIOCTPUPOBATH Ipaduuecku

MIl14

OLICHUBATh HAJA&KHOCTh MHPOPMAILMU MO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM

MK

KommyHukatusHbie Y'Y ]I

OO01enue

MK 01

BOCIIPUHUMATb H q)OpMy.]'H/IpOBaTL CYKACHUA B COOTBECTCTBHUU C YCIIOBUAMH U
OeIsAMHA O6I.I.[CHI/IH; SICHO, TOYHO, I'PaMOTHO BBIPAXKATb CBOK TOYKY 3pCHUA B
YCTHBIX W INHCBMCHHBIX TCKCTAX, HABATh IOACHCHUA 110 XOAY PCHICHUSA 3adadvu,
KOMMCHTHPOBATH HOJ'Iy‘IGHHLIfI pe3yiabTar

MK 02

B XO0J€ OOCYXIECHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBl,
npoOiieMbl, penraeMod 3a/layd, BBICKA3bIBaTh WJACH, HALIEJICHHBIE HAa MOHCK
pEIIEHUs; COMOCTABJIATH CBOM CYXKICHHS C CYXACHHSAMH JPYTMX YYaCTHHUKOB
quanora, oOHapyXHBaTh Pa3lIMyMe M CXOJICTBO MO3WIIMIA; B KOPPEKTHOH (opme
dbopMyIUpoBaTh pa3HOrIacHsl, CBOM BO3PAKECHHS

MK 03

IIPEACTABIAITh PE3YJAbTAaThl PELICHUs 3a7a4d, SKCIEPUMEHTA, MCCICHOBaHUSA,
IPOEKTA; CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C YYETOM 3a/1ad
IIpEe3eHTAlMU U OCOOCHHOCTEN ayIuTOpUn

CoTpyIHUYECTBO

MK 04

MOHMMAaTh M WCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHON
paboOThl TIpU pelieHHH YYeOHBIX 3a/Ja4, NPUHUMATh I[edb COBMECTHOM
NeSITeIIbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHON pabOThI, pacrhpeneisaTh
BUIBI Pa0OT, JIOTOBapUBaThCI, OOCYXKHATh MPOIECC W PE3YyJIbTaT padOThI;
000011aTh MHEHUS HECKOJIBKUX JIFOIEH

MK 05

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkeHHs, OOMeH MHEHUH,
«MO3TOBBI€ LITYPMbI» U UHBIE); BBIIOJIHATH CBOI 4YacTh pPabOTHl |
KOOPJIMHUPOBAaTh CBOM JEHCTBHS C JIPYTMMH YiI€HaMHU KOMaHJbl, OLEHHMBATh
Ka4eCcTBO CBOEr0 BKJIaJa B OOLIMI MPOJYKT MO KPUTEPHIM, CHOPMYIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJEHCTBUS

MP

PerymnsituBubie YV /1

Camoopranuzanus

MP 01

COCTABJIATH IJIaH, AITOPUTM PELICHHS 33]auH, BBIOMPATh CIIOCO0 PELIeHHUs C
y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMaIuu

CaMOKOHTpOJIb

MP 02

BIIAJICTh HABBIKAMHU TTO3HABATEILHONW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEWCTBUM W MBICIUTEIBHBIX TMPOIECCOB, MX PE3YyIbTaTOB; BJIAJACTh CHOCOOaAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPoIiecca U pe3yibTaTa PEIICHUs] MaTeMaTHIECKOM
3aJa4n

MP 03

MPEABUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJ1ayu,
BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaWJIEHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH

MP04

OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTHKEHUS WM HE JOCTUKEHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OLIHOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY

IIpenmeTHbie pe3yabtarsl 6a30Bblii (I1P)
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Koapl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

Aaredpa

ITP 01
ITP 01.1

ITP 01.2

ITP 01.3

I1P 01.4

OnepupoBaTh NOHATUSAME: PallMOHATLHOE U ACHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAs! U JeCATHYHAs APOOb, TPOLEHTHI.

BrimonusaTe apudmMernyeckue onepamnny ¢ paluoHaIbHBIMU U JI€HCTBUTEIbHBIMU
YHUCJIaMHU.

BoimonHsaTe npubnmnkEHHbIE BEIUMCICHHUS, UCIIONIB3YS IPaBUIIa OKPYTICHUS,
JIeNIaTh TPUKUAKY U OLIEHKY pe3ysIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHATUSIMU: CTETIEHD C IIEJIBIM MOKa3aTeNeM; CTanapTHas popma
3aMycy AeMCTBUTEIBHOIO YKCIIa, KOPEHb HATYPAJIbHOM CTENEeHU; UCIIOIb30BaTh
MOAXOANIYI0 (hOPMY 3aMUCH ACWCTBUTEIBHBIX YUCEI IS PEIICHUS MPAKTHYECKUX
3a]a4 U IPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CHHYC, KOCHHYC U TAHT'€HC TPOU3BOJIBHOTO YTJia;
MCIIOJIb30BAaTh 3aIUCh MPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpHUYECKHE QYHKIUU.

ITP 02
ITP 02.1

ITP 02.2

ITP 02.3

ITP 02.4

IIp 02.5

OnepupoBaTh NOHATUAMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO; 1IEJI0E,
palrOHAIBHOE, HPPALMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYIECKOE
YpaBHEHUE;

BoinonHsATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMCTPUYCCKNEC YPAaBHCHUAA.

BoinonHsATe npeoOpazoBaHus LENbIX, PALMOHAIBHBIX U UPPallMOHAIbHBIX
BI)Ipa}KeHI/II\/JI " p€IaTb OCHOBHBIC TUIIBI EJIBIX, pAlMOHAJIBHBIX WU
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

HpI/IMeHSITB YpaBHCHHA U HEPABCHCTBA JJI PCHICHUSA MATEMAaTUYCCKUX 3a1a4 U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U peanbHON )KU3HHU.

MOHGJ’IHpOBaTB PCATBHBIC CUTYyall Ha A3BIKE aJ'IF€6pBI, COCTAaBJIATH BBIPAKCHUA,
YPaBHEHHs, HEPABEHCTBA 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IIOCTPOSCHHBIE MOIEIH
C MCIIOJIb30BaHUEM allapara ajareOpsl.

TIP 03
TIp 03.1

ITP 03.2

ITP 03.3

OnepupoBaTb NOHATUAMU: (PYHKIHS, CIOCOOBI 3aJaHusl PYHKIMH, 00JIaCTh
OTIpeieNIeHUs] 1 MHOKECTBO 3HauUeHUH QpyHKIMH, Tpaduk GyHKIIUHN, B3aUMHO
oOpaTHbIe GYHKLUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYJIN (QYHKIINH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 pELIeHNs] ypaBHEHUH.

Ctpouts 1 4nTaTh TpadUKN JTMHEHHON (YHKINYU, KBaAPATUIHOH QYHKITUH,
CTETIeHHON (PYHKIIMU C LEJIBIM [TOKa3aTeIeM.

Hcnonb3oBate rpaduku GyHKIMHA A1 MCCIeI0OBaHUS IPOLIECCOB U 3aBUCUMOCTEN
IPY PELICHUH 33/1a4 U3 JPYTUX YU4eOHbIX IPEAMETOB U PealbHOM KU3HHU;
BbIpa)KaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU.

ITP 04

OnepupoBaTh MOHATUSAMHU: I1OCIEA0BATEIBLHOCTD, apu(MeTHUECKas U
reoMeTpHUUECcKasl IPOrpeccuu.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBbIBAIOIIAsi TeOMETPHUECKas
nporpeccusi, CcyMma 0€CKOHEUHO YObIBAIOILEH reOMETPUYECKON MPOTPECCHH.
3agaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA [1OCIIEOBATEILHOCTEN U IPOTPECCUMN [Tl PEIIEHUS
peabHBIX 3324 MPUKJIAJHOTO XapaKTepa.

ITP 05

OHGpI/IpOBaTI: IMOHATHUAMU: MHOKCCTBO, OTICpallui Hal MHOXXCCTBAMMU.
Hcnonws3oBaTh TCOpCTI/IKO-MHO)KCCTBCHHBII\/II anmnapar i onrucCaHusd pCaJIbHBIX
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Koapl

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

pe3yJbTaTo
B
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 IPYTUX YIEOHBIX IPEIMETOB.
OnepupoBaTh NOHATUSIMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.
ITP 06

I1P 06.1 OrniepupoBaTh MOHATHSIMHU: HATypalbHOE, LIE€JI0€ YHUCIIO; MCIOIb30BaTh MPU3HAKU
JEIMMOCTH LEJBbIX YHCEN, PAa3jI0KEHHE 4YHMCIIAa Ha IPOCTbIE MHOXKMTEIW IS
pelIeHus 3a1ay.

IIP 06.2 OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [10KA3aTEIIEM.

[P 06.3 OnepupoBaTh MOHATHAMHU: JIOTapU(PM UHCIA, JECATUYHbIE M HATypaJIbHBIC
JorapuQMmBbl.

ITP 07

ITP 07.1 [TpuMeHsATH CBOMCTBA CTENEHH [T IPEOOPa30BaHUS BBIPAKEHUI; OIEPUPOBATH
MOHSTHUAMM: I1I0Ka3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
IIOKAa3aTeNIbHbIX YPABHEHUH U HEPABEHCTB.

1P 07.2 BrimonsaTe npeoOpa3oBaHus BRIPAKEHUN, COACPIKAIINX JIOTapU(MBI;
OTIEpPHPOBATH MOHATHIMHU: JIOTApH(PMHUUECKOE YPaBHEHNE M HEPABEHCTBO; pPelIaTh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKHX YPABHEHUI U HEPABEHCTB.

ITP 07.3 Haxoauts perieHns npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

ITP 07.4 OnepupoBaTh MOHATUSMH: CHCTEMa JIMHEWHBIX YpaBHEHUHM M €€ pEIICHHUE;
MCII0JIb30BaTh CUCTEMY JIMHEUHBIX YPaBHEHUH JUUIs pELICHMsI IPAKTUYECKUX 3a1a4.
Haxoguts penieHuss NPOCTEMIIMX CHCTEM M COBOKYIHOCTEM palMOHAIBHBIX
YPaBHEHHH U HEPABEHCTB.

1P 07.5 MogenupoBarh peajabHbIE CUTYAI[MH Ha SI3bIKE alnreOpbl, COCTABIATh BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOCHHbIE MOJIENH C MCIIOJB30BAaHUEM almapara aareopol.

ITP 08

ITP 08.1 OnepupoBatb MOHSTHUAMH: nepuoanyecKas byHKIMS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyMa (QYHKIMH, HauOoybliee U
HauMEHbIlIee 3HA4YeHHsS (QYHKIMM Ha NPOMEXKYTKE; HCIONb30BaTh HX IS
UCClIeI0BaHMs PYHKIINU, 3aJaHHOU IrpaUKOM.

IIP 08.2 OnepupoBaTb MNOHATUSMU: TpadUKU TOKa3aTENbHOH, JorapuMuUYecKon u
TPUTOHOMETPUUECKUX (YHKIMI; N300paxkaTb UX Ha KOOPAMHATHOM IJIOCKOCTU U
HCIIOJIB30BAaTh JUIsl PELICHUS] YPAaBHEHUIN U HEPABEHCTB.

IIP 08.3 N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpadUKH JMHEWHBIX YpPaBHEHHH H

WCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.
Hcnonb3oBath rpaduku PyHKITUN 711 KCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEM
U3 IPYruX Y4eOHBIX AUCITUTUINH.
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Koanl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

ITP 09
ITP 09.1

ITP 09.2

ITP 09.3

OnepupoBaTh NOHATUSAMH: HENpepbIBHAS (YHKUUS; NPOU3BOAHAS (YHKIIMHU;
UCTIOJIb30BaTh TEOMETPUUYECKHI U (PU3NUECKUN CMBICI IPOU3BOIHON ISl PELICHUS
3az1a4.

Haxoaute mnpou3BOAHBIE 3IIEMEHTAPHBIX (YHKUIWN, BBIUUCIATH IMPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOU3BOJHYIO AJISL MCCIENOBaHUS (PYHKIMM Ha MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO TPa(hUKOB.
Hcnonb3oBaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIEro pELICHHS B
IIPUKJIAHBIX, B TOM YUCJIE COLUAIBHO-D)KOHOMUYECKUX, 3aa4ax.

OnepupoBaTb  NOHATHSAMM:  II€pBOOOpa3Hass W MHTErpajl;  IOHUMATh
reOMETPUYECKUH 1 (PU3HIECKHIA CMBICI HHTETpaa.

Haxoaute mepBoOOpa3zHbIe AIEMEHTApHBIX (YHKIWH; BBIYUCIATH HHTErpall IO
dbopmyne Herorona—JleitOuuiia.

Pemwlate npukinagHele 3agadd, B TOM 4YHUCJIE COLMAJIbHO-D)KOHOMHYECKOTO H
(uU3NYECKOro XapakTepa, CpeACTBaMU MAaTEMaTUYECKOIO aHAIN3a.

I'eomerpus

ITP 10
ITP 10.1

ITP 10.2

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEUICHUH
FeOMETPUUYECKHX 3a/1au.

OHGpI/IpOBaTI) IIOHATUAMUNU. HapaJIJICJII)HOCTI) n HepHCHI[I/IKy.HﬂpHOCTI) Hpi[MI)IX nu
IJIOCKOCTEH.

KnaccudumupoBarh B3aUMHOE paCHOJIOKEHUE TPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

ITP 11
IP 11.1

ITP 11.2

OnepupoBaTh NOHSTHUSMU: JIBYTPAaHHBIM Yroj, TpaHd ABYTPAHHOTO yria, pedpo
JBYTPAaHHOI'O yIJa; JIMHEWHBIA yroJ JBYIPAHHOIO YyIja; TpajycHas Mepa
JIBYTPaHHOI'O yrija.

OnepupoBaTb MOHATUSAMHU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKJIbBIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOIPAHHUK.
PacriozHaBaTh  OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (THMpaMuia; MpuU3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHWS IS KiaccuuKanuu
(BBIIYKJIBIE W HEBBINYKJIbIE MHOTOTPaHHMKH; IPAaBWJIbHBIE MHOTOTPAHHUKH;
IpsIMble M HAKJIIOHHBIE TPU3MBI, TTapaslICIeIUIIE bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.
OOBSICHATH NPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEJIOB.

Ctpouth ce4eHHs MHOTOTPAHHUKOB METOJOM CJE/IOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHU3Y.

ITP 12
ITP 12.1

ITP 12.2

Pemate 3amaum Ha HaxXxoXXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuTMaM, MNOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUEC MCTOABI IIPU PCIICHUU
CTAHAAPTHBIX MAaTCMATUYCCKUX 3aJla4 Ha BBIYHUCJIICHUC paCCTOHHI/Iﬁ MCKAY ABYMS
TOYKaMH, OT TOYKH 1O HpHMOfI, OT TOYKH OO0 IINIOCKOCTHU, MCKAY
CKPCIIUBAOINUMUCS ITPAMBIMHU.

Pemiate 3amaym Ha HaXO0XXICHHUE reOMCTPHUYCCKUX BCJIWYHH 110 o6pa3uaM NN
AIropyuT™MaM, MOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPpU PCIICHUU
CTaHJApPTHBIX MAaTEMAaTUYCCKUX 3aga4 Ha BBIYHCIICHUC YrJjioB MCKIY
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Koapl

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

pe3yJbTaTo
B
CKPELIMBAOIIMMHUCA IPAMBIMH, MEXAY IPSIMOM U  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, IByTPAHHBIX YIJIOB.

[P 12.3 Bbraucnare o0bEMBI M IUIONIANM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMpia) ¢ OpuMEHeHHeM (OpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
wiomaasIMH IIOBEPXHOCTEH, 00bEMaMH OJIOOHBIX MHOTOI'PAHHHUKOB.

ITP 13

ITP 13.1 OnepupoBaTh NOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

[P 13.2 W3Bnekatb, NpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (DUTYpaX, MPEICTABICHHYIO HA YepTeKax H
PUCYHKaxX.

P 13.3 [TpumensTp reomerpudeckue (akThl I PEHICHUS CTEPEOMETPHUYECKUX 3aad,
IIPEANOIAralOIMX HECKOJIBKO I1aroB pELICHHs, €CIM YCJIOBHS IPUMEHEHMS
3aJaHbl B IBHOH (opme.

ITP 14

I1P14.1 [IpuMmeHATH  mpoOCTEMIIME  IPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3aJau.

IIP 14.2 [TpuBOoIMTE IIpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOAC U JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJIydE€HHBIE 3HAHMA Ha MPAKTUKE: aHAIM3UPOBaTh peaJbHbIC
CUTyallud M TPUMEHATb H3Y4YCHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYecKu C(HOpMYyIMPOBAHHOM MpOOJIEMbl, MOAEIUPOBATH pealibHbIE
CUTyallud Ha $A3bIKE TIE€OMETPHUM, HCCIEN0BaTh IIOCTPOEHHBIE MOJCIU C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATUH M TeopeM, ammapara ajiredpsl;
pemiarb IMPaKTUYECKUE 3aJaud, CBSA3AHHBIE C HAXO0XKICHUEM I'E€OMETPUYECKHUX
BEIIUYMH.

ITP 15

ITP 15.1 OnepupoBaTh MOHATUAMH: IUIMHIPUYECKAs TOBEPXHOCTb, 00pa3yromue
LUIUHAPUYECKON ITOBEPXHOCTH; IWJIMHJP; KOHUYECKas IOBEPXHOCTb,
o0pa3yrolye KOHMYECKOH MOBEPXHOCTH, KOHYC; cepruueckasi IOBEPXHOCTb.
PacnioznaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLEHHUS.

P 15.2 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOH, OCHOBAHME LIAPOBOI0 CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

TP 15.3 Boruucnare 00bEMBI 1 TUIOMIAAN TOBEPXHOCTEH TN BpallleHHsI, TeOMETPHUECKUX

TeJI C MPUMEHEHUEM (popMyi.
TP 16

ITP 16.1 OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIM B c(epy U OMHCAHHBIN
0KOJI0 cepsl; chepa, BHCaHHasi B MHOTOTPAHHUK MIIM TEJIO BPALICHHUS.

IIP 16.2 Bbuncnare COOTHOWIEHHST MEXIy IUIOIAASMU TOBEPXHOCTEH H oO0bEéMamu
NOJOOHBIX TeIl.

TP 16.3 N300paxkaTh u3yyaemble (PUTYphI OT pyKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIMoNHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEYEHUS TeJl BPALICHUSI.
W3Bnekatb, HMHTEPIPETHPOBATH W  IMpeoOpa3oBbIBaTh  MHPOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYpax, MPEJICTaBICHHYIO HA YepTexkax U
PUCYHKAX.

ITP 17 OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
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Koanl
pe3yabTarTo
B

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOM M CUMIIIMHBI BKJIIOYAIOT:

BreimoaaaTs Hef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U YMHOKCHHA
BEKTOpa Ha YUCII0, OOBACHATH, KAKUMHU CBOMCTBAMU OHU O0JIaJatOT.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIEIA.

OHGpI/IpOBaTB NOHATUAMU: IOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE, BCKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKAIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M IPOU3BEIACHUE BEKTOpA HAa YUCIO, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIA[bIBaTh BEKTOp IO JABYM
HCKOJUIMHCAPHBIM BCKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

ITP 18
ITP 18.1

ITP 18.2

[TpumeHsTh reoMeTpuIecKre GaKThl sl pEIICHHs CTePEOMETPUYECKHX 3a/1a4,
IIPEANOIAralOIIMX HECKOJIBKO IIAaroB PEIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH (opme.

Pewats npocreiimme reoMmeTpruIecKue 3a1a4d Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.

Pemrats 3a1a4n Ha 1OKA3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUM M HaX 0K ICHHUE
F€OMETPUUECKUX BEIMYUH 110 o0pa3laM Win alropuTMam, MpUMEHsIsl U3BECTHBIE
METO/bI IIPU PELIEHUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

IIpuMeHATH MpoCTeMIIKEe IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1a4.

ITP 19

[TprBOANTE MpUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE.

[TpuMeHSATH MOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh peaibHbIe
CUTYallU! U NIPUMEHATH U3yUEHHBIE TOHATHS B IIPOLIECCE TIOUCKA PEILICHUS
MaTeMaTHYeCKU cPOpMyJIMPOBAHHOMN MPOOIEMBI, MOJETUPOBATh peaIbHbIE
CUTYallU! Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM F€OMETPUYECKUX MTOHITUI U TEOpeM, armapara aareopsl;
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKHUX
BEJIMYMH.

BQPOHTHOCTL H CTATHCTHKA

ITP 20

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.
OnepupoBaTh MOHATUSAMHU: CpeaHee apudMeTHdyeckoe, MeAuaHa, HauOoJbIlee,
HauMEHbIlIee 3HaYeHHEe, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX.

ITP 21

OnepupoBaTh NOHATHUSMHU: CIIyYaWHBIM OSKCHEPUMEHT (OMBIT) M CIIydailHOe
coObITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4ailHOro OIbITa;
HAXOJHUTh BEPOSITHOCTHU B OIbBITaX C PABHOBO3MOKHBIMU CIIy4alHBIMU COOBITUSMU,
HaXOJUThb U CPAaBHHUBAThb BEPOSITHOCTH COOBITUH B M3YyYEHHBIX CIIydalHBIX
JKCIIEPUMEHTAX.

Haxomute u ¢GopMynupoBaTh COOBITHS: TIEPECEUCHUE U OOBEAMHEHHE JTaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BAThCS
auarpaMmamMu Jiiepa u (GOPMYJION CIIOXKEHUS BEPOSTHOCTEH TNpPU PpElIeHUU
3ajad.

ITP 22

OHepI/IPOBaTI) IMOHATHUAMU: YCIOBHasd BECPOATHOCTb, HCE3aBUCHUMBIC CO6I)ITI/I$I;
HaxXOJIUTh BEPOATHOCTH C MOMOIIBIO MPaBHJIa YMHOXXECHHS, C MTOMOIIBIO JepeBa
CIIy4ailHOTO ONBITA.

[TprMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

ITP 23

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIE UCHBITAHUS, CEPHUS
UCIBITAaHUM, yCleX W HeyJauya; HAaXOAWUTh BEPOSITHOCTU COOBITHII B cepuu
HE3aBHCHUMBIX HCIIBITAHUN JI0 IEPBOTO yCIeXa; HAaXOJUTh BEPOSTHOCTH COOBITHI B
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Koawbl ILnanupyemMble pe3yJbTAThl 0CBOCHHS Y4eOHON THMCHUIIMHBI BKJIIOYAIOT:
pe3yJabTaTo
B

CepuM UCHbITaHUK bepHysum.

I1P 24 OnepupoBaTh MOHATUAMM: Cly4yailHas BEIUYMHA, PacIpellelIeHUE BEPOSATHOCTEM,
JuarpamMma pacipeIeneHus.
CpaBHUBaTh BEPOSITHOCTU 3HAYEHUH CIIy4allHON BEJIWYMHBI IO PACIPENEICHUIO
WU C IIOMOUIBIO JUArPAMM.

[P 25 OnepupoBarh MOHATHEM MaTEMAaTHYECKOTO OXHIAHUS; TPUBOIUTH MPUMEPHI, KaK
NPUMEHSETCd MaTeMaTUYeCKOe OKUJaHHe CIIy4ailHOM BENUYMHBI HaXOJUTh
MaTeMaTHYECKOE 0XKHUJIAHHE M0 TAHHOMY pacipeleIeHHIO.

I1P 26 HmeTh npescTaBiieHue 0 3aKOHE OOJIBIINX YHCE.
HmeTh npejcTaBlieHne 0 HOpMaJIbHOM paclpeesICHUH.

B npouecce ocBoeHHMS IUCHUIUIMHBL «MartemaTuka» y oOydaromuxcs
LEJICHANPABICHHO (OPMHUPYIOTCS YHUBEpCaAlbHbIE YyueOHbIE IEHCTBHS, BKJIOYAst
(hopMHUpOBaHNE KOMIIETEHIIMN 00yJaromuXxcsi B 00J1aCTH y4eOHO-UCCIeA0BATEIbCKOM
U TPOEKTHOW JEATEIbHOCTH, KOTOPbIE B CBOIO OYe€peIb OOECHEeUnBaIOT
peeMCTBEHHOCTh (hopmupoBanus o6mux kommnerenuud @I'OC CIIO.

Buabl yHuBepcajJbHbIX Y4eOHBIX Koasr | HaumenoBanune OK (B
aeHcTBUH OK coorBercTBUM ¢ ®T'OC CIIO) no
@rocC Coo npodeccun 09.02.06 «CereBoe n

CHCTEMHOe a/IMMHUCTPUPOBAHHE)
[To3naBarenbHble yHUBepcanbHble yueOHble | OK 01 | IloHuMaTh CyIIHOCTb U COLMANIBHYIO

neiictBus (popmupoBaHre COOCTBEHHOMN 3HaYUMOCTb Oyaylei npodeccuu,
00pa30BaTeNbHON CTpaTEeTuy, CO3HATEIbHOE HPOSIBIISTD
dbopmupoBaHKe 00Pa30BATEIHLHOTO 3aMIPOCA) K He YCTOMYMBBINA UHTEPEC.

OK 04. | OcyuiecTBiATh NOUCK UHPOPMALIHH,
HeoOxoaumon a5 3peKTUBHOTO
BBITTOJTHEHUS TPO(HECCHOHAIBHBIX
3ajau.

OK 05 | Ucnonbs3oBaTh HHGOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHUHU B
PO ECCHOHAIBHON JESTEHHOCTH.

OK 06 | PaboraTh B KOMaH[ie, 3PPEKTUBHO
00IIaThCs C KOJJIETaMH,

PYKOBOJICTBOM.
KoMMyHMKaTUBHBIE YHUBEPCAIbHbBIE OK 05 | Mcnonb3oBaTe HH(POPMAITMOHHO-
yueOHbIe AecTBUS (KOJUIEKTUBHAS U KOMMYHHKAI[MOHHbIE TEXHOJIOTUU B
WHAUBUAYaJIbHAS JESITENBHOCTD JUIS npodecCHOHATBLHOMN 1eATEIHOCTH.
pelieHus: yueOHbIX, T03HABaTEIbHbIX,
UCCIIEI0BATEIbCKUX, IPOCKTHBIX, OK 06 | Pabotath B koMaHze, 3PPEeKTUBHO
poQ)eCCHOHANIBHBIX 3a71a4) 001IaThCs ¢ KOJIJIETaMH,
PYKOBOJCTBOM.
PerynaruBHbpie yHUBEpCalIbHBIC YICOHBIC OK 02. | Opranu3oBbiBaTh COOCTBEHHYIO
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nercTBusl (1eenoyiaranye, IIaHupPOBaHKE, JIeATEIIbHOCTD, MCXOA U3 LIEJIH U

PYKOBOJCTBO, KOHTPOIIb, KOPPEKIIHS, croco0oB ee
MOCTPOCHHUE UHIUBUIYAIbHOM JOCTYDKEHUS, OTIPE/ICIICHHBIX
00pa3zoBaTebHON TPACKTOPHH ) PYKOBOJIUTEIIEM.

OK 03. | Ananu3upoBaTh pabo4yI0 CUTYaIHIO,
OCYIIECTBIIATh TEKYIIUN U UTOTOBBIN
KOHTPOJIb, OIICHKY U KOPPEKLIHIO
COOCTBEHHOM AEATEILHOCTH, HECTU
OTBETCTBEHHOCTb 32 Pe3yJIbTaThl
CBOCH paboTHI.

B mensx moaroroBkm oOywaromuxcs K Oyaymed mpodeccHoHambHON
NEATeIbHOCTU TpU W3ydyeHHH YyueOHoW mucturminael OYJ[ 03 Maremartuka
3akiaabiBaeTcsa ocHoBa Jisi popmupoBanus [1K B pamkax peanuzanuu OOIT CIIO
no npodeccuun 09.02.06 «CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUEY .

Koap1 IIK HaunmenoBanmue IIK (B coorBercTBHE ¢ ®I'OC CIIO no npodeccun
09.02.06 «CeTeBoe M cCTEeMHOE AAMMHUCTPHPOBAHHE)

Opranu3anysi 4 BbINOJHEHHE PAadOT MO IKCIJIYATAIMHA M PEMOHTY YJIEKTPOYCTAHOBOK

K 1.2 OcCyHIecTBIISATh BEIOOP TEX-HOJOTHH, HH-CTPYMEHTAIb-HBIX CPEACTB M CPEJCTB BHIYKC
JUTENBHOW TeX-HUKHU TPH OpTa-HU3aluK Mpo-liecca pa3pa-00TKH U HCCie-I0BaHusl 00beK-
TOB Ipodeccuo-HaIbHOM Nes-TEIEHOCTH

K 1.4 IIpuHUMaTh y4acTue B IPU-EMO-CAATOYHBIX UCIBITAHUSAX KOMIIBIOTEPHBIX CETEH U CETEBO-
ro o0opynoBa-HHUsI Pa3IUYHOTO YPOBHS M B OLIGHKE Kaue-CTBA U 3KOHO-MHYECKOH 3(¢-
(EKTUBHOCTH CETEBOW TOMO-JIOTHH.

IIK 2.3. Obec-nieunBaTh cOOp JaHHBIX AJISl aHAJIHM3a MC-TIOJIB30BAaHUS M (PYHKIMOHHPO-BAHUS IIPO-
TPaMMHO-TEXHUYECKHUX CPEACTB KOM-TIBIOTEPHBIX Ce-TEM.
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2. OBBEM YUEBHOM JUCHHUIIJIMHBI U BUJIbI YYEBHOM PABOThHI

Bup y4eoHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH TUCIHIIMHBI 246
OcHoBHOe coepkaHue

238
BT. U..
TEOPETHYECKOE 00yUueHre 238
nabopaTopHbIe/IPAKTHUECKUE 3aHATUS HET
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME

B T. U.:
TeopeTuyeckoe o0ydeHue HET
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS HET
KoncyabTauus 2
IIpomexxyTouHasi arrecTanus (3K3aMeH) 6
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3. COIEP)XAHUE U TEMATUYECKOE INIAHUPOBAHUE YYEFHOHN JUCIHUILINHBI
OV 03. MaremaTtuka

1 xypc (214 gacoB)

O0beM Kon Kon
HanpasJienus
HaumeHoBaHuUe pa3iesioB H Coaep:xkanue yueOHOro Mmatepuasia u GopmMsl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITAT L HOI
TeM OpraHH3aINH IesITeJILHOCTH 00YyYaI0UNXCsi yacax pe3yJabTara pe3yjabTara
®rocC CO0 ®rocC CIo paborel
Pasznea 1. Auiredpa 63
Tema 1.1 CopepxaHrie yaeOHOro Marepuaa 24 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocriuTaHue
MHoXecTBa pallMOHAIBHBIX U | 1-2 MHOXecTBO, OTepaiuy Hal 2 ﬁﬁ MIT2, MIT3, ﬁle)}fﬂocm P
JEHCTBUTEILHBIX YHCEIT. MHOKeCTBaMU. JlnarpaMMbl MI14, MII5, MII6, MIT10, TO3HAHHUS
PalnoHalbHbIE yPaBHEHHS U Ditnepa—Benna MKT, MK2, MK3, MK5 JIP 8
HEPABEHCTBA 34 ParnmonansHbIe yncia. 2 1%1; %llil\éggtz’ 1IP6 06
OOBIKHOBEHHBIC U JICCATHYHBIC
IpoOw, TIPOIIEHTHI, OECKOHCYHBIC
MEPUOINYECKHE APOOH
5-6 ApudmeTraecKkue orneparum ¢ 2
palroHATLHBIMU YUCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPAKCHUI
6-7 [Ipumenenue npobeit 1 NpoOLEeHTOB 2
JUISL pEIIeHUs TPUKIIAIHBIX 33724 U3
Pa3JINYHBIX OTpACIIeH 3HAHUM U
peabHON )KU3HU
8-9 JlelicTBUTENbHBIC YKCTIA. 2
PanmoHabHbIC U UppAITUIOHATILHBIC
qrcna
10-11 Apudmerndeckne oneparum ¢ 2
JCCTBUTENLHBIMH YUCIAMU
12-13 [IpubnuxEHHBIE BEIYUCIIECHNUS, 2
MpaBUJIA OKPYTJICHHS, IPUKUIKA U
OIIEHKA Pe3yJibTaTa BbIYMCICHHI
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHuUe pa3iesioB H Coaep:xanue yueOHOro Mmatepuaia u GopmMsl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
TeM OPTaHU3aANNHU AeATEJIbHOCTH 00yIAIOIIUXCS yacax pe3yJbTara pe3yJibTara
®T'OC COO ®rOC CIO padoTkl
Tema 1.1 14-15 ToxnecTBa U TOXKIECTBEHHBIE 2 JIP 1, JIP 2, JIP 4, JIP 6, TpynoBsoe BocIIUTaHHE
MHoecTBa palliOHAIBHBIX U peoOpa3oBaHUs ﬁf;ﬁ MII2, MIT3, ﬁle):ﬂocm HaysHOTO
NEUCTBUTEIILHBIX YHCEIL. 16-17 YpaBHeHUE, KOPEHb YPaBHEHUS 2 MII4, MII5, MII6, MII10, [O3HAHHA
PanuonanbHbie ypaBHenus u | 18-19 HepaBeHCTBO, pelieHne HEPaBEHCTBA 2 h&ﬁlgyﬁé\f“ MKS P 8
HepaBeHCTBa 20'21 MCTOII I/IHTepBaJIOB 2 IIP6 01,’ IIPG 02, IIPG 06
22-23 Pemrenue nensix u ApoOHO- 2
paIMOHATLHBIX YPABHCHUH H
HEPABCHCTB
24 KonTponbhas padota no teme 1
"MHoecTBa palluOHAJIBHBIX U
JIEACTBUTEIBHBIX YUCEI.
PanmoHanbHbie ypaBHEHUS U
HEpPaBEHCTB"
Tema 1.2 CopepxaHue yaueOHOro MaTrepuana 8 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocnuTamue
TTocienoBaTeIbHOCTH U 25-26 ITocnegoBaTenEHOCTH, CIIOCOOBI 2 ﬁf;ﬁ MIT2, MIT3, ﬁzﬁm .
MPOrPeccuu 3aJaHus MOCIIeI0BATEIbHOCTCH. MI14, MII5, MI16, MIT10, TO3HAHHS
MOHOTOHHBIE TIOCJIEIOBATEIHLHOCTH MKI1, MK2, MK3, MK5 JIP 8
MP 01, MP04
27-28 Apudmerndeckas 1 reomeTpuUecKas 2 I1P6 01 TIPG 02, [IP6 06
nporpeccuu. Mcnonb3oBanue
MIPOTPECCUU TSl PELICHHS pEabHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa
29-30 BeckoneuHo yObIBaromias 2
reoMeTpuueckas nporpeccus. Cymma
OecKkOoHEeYHO yObIBaroueit
TeOMETPHUECKON MPOrpeccuu
31-32 dopmyIa CIOKHBIX MPOIIEHTOB 2
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHuUe pa3iesioB H Coaep:xanue yueOHOro Mmatepuaia u GopmMsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yjabTarta ABOTLI
®roc CO0 ®roc Crno P
Tema 1.3 CopepxaHue yueOHOro Marepuana 12 gg é, JIP 2, JIP 4, JIP 6, JTT%YQOB% BOCITHTaHHE
OyHKIWH U TpaduKH. 33-34 OyHKIHSI, CIOCOOBI 3aJaHUS 2 MITL, MIT2, MIT3, LleHHoCTH Hay4HOTO
CreneHs ¢ enbIM ¢dbynkuun. B3anmao obpaTHbie MI4, MII5, MIT6, MIT10, [O3HAHHA
HOKa3aTeaeM dyHKIMH MK]1, MK2, MK3, MK5 JIP 8
35-36 T 06 > MP 01, MP04
- padux pysxim. O0macts T1P6 01, TPG 02, TIPG 06
OIIpEJICIICHUS] © MHOYKECTBO
Tema 1.3 3HayeHud pyHkuuu. Hynu ¢pyHknmm.
OyHKIWH U TpadUKH. ITpomexyTKH 3HAKOIIOCTOSIHCTBA
CreneHsb ¢ 1eIbIM 37-38 Y&THble U HEYETHBIE (PYHKIUH 2 JIP 1, JIP 2, JIP 4, JIP 6, TpynoBoe BoCIIUTaHHE
JIP 8§, JIP 6
IOKa3aTejIeM 39-40 CTeleHs ¢ LENBIM ITIOKa3aTeIEM. 2 MITL, M2, MIT3, LleHmocTH HayHHOrO
CTaHIlapTHafl (1)OpMa 3a1mcu MI14, MI15, MII6, MIT10, TIO3HaHUS
NEeHCTBUTENHLHOTO YUCIIA MKI1, MK2, MK3, MK5 JIP 8
41-42 n v 2 MP 01, MP04
- CII0JIb30BaHUE NoAXoAsAIeH GopMbl I1P6 01 TIPG 02, [IP6 06
3aIUCH JICHCTBUTEIBHBIX YUCEI JIJIS
pENICHUS TPAKTUICCKHX 337249 U
MIpeJICTABJICHUS] TAHHBIX
43-44 CrenenHas QyHKIHUS C HaTypalbHbIM 2
U LIeJIBIM TTOKa3areneM. E€ cBolicTBa
u rpaduk
Tema 1.4 Conepxanue yaeOHOro MaTepHraia 18 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bocnintanme
Apudmernueckuii Kopenb N— | 25-26 ApudpmeTnueckuii KOpeHb 2 e s, oiP 6
p . P p N P MII1, MI12, MII3, IlenHocTn Hay4HOTO
Oli CTereHH. HATypaJIbHOMN CTETEeHU MI14, MII5, MI16, MIT10, Mo3HAHUS
WppanmnoHansHbe ypaBHEHUS | 27-29 CBolicTBa apu(pMETHIECKOTO KOPHSI 4 “ﬁ;l(’) i\’ll&zﬁé\fm’ MKS5 7P 8
1 HEPaBCHCTBA HaTypaabHOH CTCICHH IIPG 01, TIPG 02, TIPG 06
30-33 JevicTBus ¢ apudMeTnaecKuMu 4
KOPHSIMU N—OM CTENEHU
34-37 Pemenue nppannoHaibHbBIX 4
YpaBHEHU U HEPABEHCTB
38-40 CoiicTBa u rpaduk KopHs N-0if 4
CTCTICHH
41-42 KonTtposnbHast paboTta o Teme 2
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HaunmenoBaHmue pa3xeioB u
TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmbl
OPraHM3aLNU 1eSITeJIbHOCTH 00y4aloluXcst

O0BbeM

qgacax

Kon
o0pa3oBaTeIbHOTO

pe3yJabTara
®roc coo

Kon
o0pa3oBaTeIbHOTO
pe3yJjbTara
®rocC Ccuo

HanpasJienust
BOCIIUTATEIbHOM
padoThI

"Apudmerndeckuii KOpeHb N—oi
crenenu. MppanunoHanpHble
ypaBHEHUS U HEpABEHCTBA"

Pazgea 2.

I'eomerpus

68

Tema 2.1
BBenenue B crepeoMeTpurio

CopepxaHue yueOHOro Marepuana

12

43-44

OCHOBHBbIE MIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTb,
npocrpancTo. [IpaBuna
n300pakeHus Ha pUCYHKaX:
M300paKeHMS TIOCKOCTEH,
napasieNIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

45-46

Ilonsatus: MEPCCCKArOIHECCA
IIJIOCKOCTH, IEPECCKAIONIUCCA
IpsaMas U 1mIOCKOCTb

47-48

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pa’keHNue MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MTPOSKITHOHHBIX
yepTexax

48-49

HauansHubie cBenenus o kyoe u
MUpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHHsI MHOTOT'PaHHUKOB

50-53

[Tonatue 06 akCHOMaTHYECKOM
MIOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS
13 HUX

JIP 1, JIP 2, JIP 4, JIP 6,
JIP 8,

MIT1, MI12, MII3,

MII4, MII5, MI16, MIT10,
MK1, MK2, MK3, MK5
MP 01, MP04

TIP6 01, TIP6 02, TIP6 06

TpynoBoe BociutaHue
JIP 6

IlenHocTu Hay4HOTO
TIO3HAHUS

JIP 8

Tema 2.2
[Ipsimbie ¥ TIIIOCKOCTH B
MPOCTPAHCTBE.

Conepxanue yaeOHOro MaTepraia

19

54-55

B3anMHOe pacnionoxeHue npsMbIX B

JIP 1, JIP 2, JIP 4, JIP 6,
JIP 8,

MIT1, MIT2, MI13,

MTI14, MII5, MI16, MIT10,
MK1, MK2, MK3, MK5

Tpynosoe BocMTaHue
JIP 6

LleHHOCTH HAYYHOTO
TIO3HAHUS

JIP 8
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O0BbeM Kon Kon
HanmeHoBaHue pa3iesioB u Conep:xanue y4eOHOro MaTepuasia u popmbl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO HanpaBneHmlv
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yjabTarta pocHHTaTCARHON
®roC CO0 ®roc Cro paborei
[MTapanaenbHOCTh IPSAMBIX H IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, MP 01, MP04
IIJIOCKOCTEN napajlie/ibHbIC U CKPCIIMBAIOLIACCS TIP6 01, ITPG 02, ITP6 06
TpsSIMbIC
56-57 HapaJ]HeJILHOCTB HPSIMBIX | 2 JIP 1, JIP 2, JIP 4, JIP 6, TpynoBoe BocuTaHue
Tema 2.2 IJTIOCKOCTEH B MPOCTPAHCTBE: ﬁﬁ” MIT2, MIT3, ﬁl;fHocm HaysHOro
[psiMble 1 TIIOCKOCTH B napaiesIbHbIe IPSIMBIC B MI14, MII5, MI16, MIT10, TIO3HAHHS
IIPOCTPAHCTBE. MIPOCTPAHCTBE; MaPaICIbHOCTh TPEX MK1, MK2, MK3, MK5 TP 8
[MapamienbHOCTh MPSIMBIX U MPSIMBIX 1_1}/1[)% %11’,1\1_/[[}}:21)2’ IIP6 06
IIOCKOCTEH 58-59 [MapaienbHOCTh MPSMBIX U 2
TUIOCKOCTEH B MPOCTPAHCTBE:
[TapamiensHOCTE IPSIMOU U
TJIOCKOCTH
60-61 VYTIBI ¢ COHANpaBIEHHBIMU 2
CTOpPOHAMHU
62-63 VYTos MexXIy NpsSIMBIMU B 2
POCTPaHCTBE
64-65 [TapamiensHOCTh MIIOCKOCTEH: 2
napajuieNIbHbIe TUIOCKOCTH
66-67 CaoiicTBa apamieIbHBIX 2
IIJIOCKOCTEN
68-69 [Ipocreiimme npocTpaHCTBEHHBIE 2
(GuUrypsl Ha IIIOCKOCTH: TETPadAp,
Ky0, napajuiesenumnes
Tema 2.2 70-71 ITocTtpoenue ceueHuit 2 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bociuranne
[IpsiMble U TIIOCKOCTH B 72 KonrtponbHast pabora no Teme 1 f,lpnﬁ’ MIT2. MIT3 P 6
S , s LleHHOCTH HAyYHOTO
NPOCTPAHCTBE. "IIpsiMbIe ¥ TIITOCKOCTH B MII4, MII5, MII6, MIT10, IO3HAHUS
[MTapannenbHOCTh IPSAMBIX H npoctpaHcTBe. [lapamienbHOCTh %ﬁléi\dﬁié\gm’ MKS5 JIP 8
INIOCKOCTEU MPSIMBIX U INIOCKOCTEN IP6 01: IIP6 02, TIP6 06
Tema 2.3 ConeprkaHue yueOHOro MaTepuasa 13 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bociuranne
[lepnieHTUKYISIPHOCTD 73-74 [lepnieHIUKyYNSPHOCTD MPSIMON U 2 P 8, AP 6

MpsAMBIX U ILIOCKOCTEH

TINIOCKOCTH: ICPICH AUKYJISIPHBIC

MII1, MII2, MII3,
MII4, MIIS, MI16, MII10,

LleHHOCTH HAYYHOTO
NO3HAHMS
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHue pa3ieioB U Conep:xanue yuedOHOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yJabTara ABOTLI
®roc CO0 ®roc Crno P
IpsSIMBIE B IPOCTPAHCTBE MKI, MK2, MK3, MK5 TP 8
7576 Wi 5 MP 01, MP04
psAMBIE MapajuIeIbHbIE U [P 01, ITP6 02, TIPG 06
MEPIICHIUKYIISIPHBIE K MJIOCKOCTH
77-78 [Ipu3Hak nepneHANKYISPHOCTH 2
IIPSIMOM U TNIOCKOCTH
79_81 TeopeMa 0 HpHMOﬁ 3 JIP 1, JIP 2, JIP 4, JIP 6, prZLOBOC BOCIIMTAaHHUC
. JIP 8, JIP 6
Tema 2.3 HCPICHAUKYIPHOH INIOCKOCTH MII11, MI12, MII3, LlenHoCcTH Hay4YHOTO
[leprieH UKy IAPHOCTD 82-85 [lepnenquKynsip U HaKJIOHHBIE: 4 MII4, MII5, MI16, MIT10, I103HAHUS
TPSIMBIX U TIJIOCKOCTEH paccTOsTHUE OT TOYKH JI0 TUTOCKOCTH, MK1, MK2, MK3, MK5 TP 8
. MP 01, MP04
paccTosiHue OT MPSMOM 10 [P 01, ITP6 02, TIPG 06
TUIOCKOCTH
Tema 2.4 CopepxaHue yaueOHOro MaTrepuana 13 gg é, JIP 2, JIP 4, JIP 6, JTIIIJJYQOB% BOCITHTAaHHE
VYTasl MeXAy npssMbIMA 1 | 86-87 VYrosl B [IPOCTPAHCTBE: YTOI MENY 2 MIT1, MIT2, MIT3, LleHHOCTH HAY9HOTO
TUIOCKOCTSIMU MPSIMOI U TUIOCKOCTBIO MI14, MII5, MII6, MIT10, TO3HAHHS
88-90 JIByTrpaHHbIN yroJjl, TMHERHBIA yros 3 ]\lf/II;l(’) i\’[ﬁ;xm’ MKS P 8
ABYTPAHHOI'O yT./1a ITP6 01, TIPG 02, TIPG 06
91-92 Jlughghepenyuposannoiil 3auem 2
93-94 [TeprneHIUKYISIPHOCTD TIIOCKOCTEH: 2
MPU3HAK MEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN
95-97 Teopema o Tpéx nepneHANKYIsIpax 3
98 KonTtponsHast paboTta 1o remam 1
"[lepneHIUKYISIPHOCTD NPSAMBIX U
mrockocteil" u "Y sl MexXIy
MPSIMBIMH U TUTOCKOCTSIMH
Tema 2.5 CopepxaHre y9eOHOro MaTepuaa 21 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocnuTanue
1 JIP 8, JIP 6
MHororpaHHuKu 99-100 IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE 2

OJICMCHTBI MHOI'OI'paHHUKA,
BBIITYKJIBIC U HCBBIITYKJIBIC

MIT1, MI12, MI13,
MIT4, MII5, MI16, MIT10,
MK1, MK2, MK3, MK5

Ilennoctu HayyHoro
TIO3HAHUS
JIP 8
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HaunmenoBaHmue pa3xeioB u
TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmbl
OPraHM3aLNU 1eSITeJIbHOCTH 00y4aloluXcst

O0BbeM

qgacax

Kon
o0pa3oBaTeIbHOTO

pe3yJabTara
®roc coo

Kon
o0pa3oBaTeIbHOTO
pe3yJibTara
®rocC Ccuo

HanpasJienust
BOCIIUTATEIbHOM
padoThI

Tema 2.5
MHororpaHHUKH

MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

101-102

[Ipu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBL; IpsAMas U
HaKJIOHHAs MTPU3MBI;, OOKOBast U
I10JIHAsl TOBEPXHOCTh IPU3MBbI

MP 01, MP04
I1P6 01, ITP6 02, TTPG6 06

103-104

[Tapamrenenunen, NpsMOYTOJIbHBIN
napajuiesIenune]l ¥ ero CBoucTBa

105-106

[Mupamupga: N-yroiapHas MupaMuiaa,
I'paHy ¥ OCHOBAHUE MUPAMU/IBI;
OO0KOBas U MOJIHAS! IOBEPXHOCTh
MUPaMUIb; IPABUIIbHAS U yCCUEHHAS
nupaMua

107-108

[TpaBuIIbHBIE MHOTOTPAHHUKH:
TIOHATHUC ITPABUIIBHOI'O
MHOTOI'paHHHKA; TPaBUIIbHAs IpU3Ma
" IpaBUJIbHAaA IMApaMUia,
[IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa
1 IPAaBWJIBHBIM TETpadp; KyO

109-110

[IpencraBneHue o MPaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadIp U UKOCAdIP

111-112

CummeTpus B IpOCTPaHCTBE:
CUMMETpPUSL OTHOCUTEIIBHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IUPAMUJIAX,
napajuieJenuIe ax, NpaBUiIbHbIX
MHOTI'OIPaHHUKAX

113-114

Brruncienue 3j1eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,

yIIIbl

JIP 1, JIP 2, JIP 4, JIP 6,
JIP 8,

MIT1, MI12, MI13,

MIT4, MII5, MI16, MIT10,
MK1, MK2, MK3, MK5
MP 01, MP04

TIP6 01, TIP6 02, ITP6 06

TpynoBoe BociuTaHue
JIP 6

Ilennoctu HayyHOro
TIO3HAHUS

JIP 8
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O0BbeM Kon Kon
HanpasJienust
HauMeHoBaHUe pa3/ieioB U Conep:xaHue yueOHOTo MaTepuasa u popmbl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yJabTara ABOTLI
®rocC CO0 ®rocC CIo P
115-116 [Tnomaae 60KOBOI MOBEPXHOCTH H 2
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
MIPHU3MBI, IJIONIA] (b OCHOBAaHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSAMON MPU3MBbI
Tema 2.5 117-118 ITnomaabs 60KOBOM MOBEPXHOCTH M 2 gg é’ JIP 2, JIP 4, JIP 6, JTII;YQOBW BOCITHTAHHE
MHororpaHHUKH MMOBEPXHOCTHU TPABUIIBHOM MITL. MIT2, MIT3. Ierroctn aysioro
MUPaMUJIbI, TEOPEMA O TUIOINAIH MI14, MII5, MII6, MIT10, TO3HAHHS
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH MK1, MK2, MK3, MK5 7P 8
MP 01, MP04
[NpaMHU/bL TIPG 01, TIPG 02, TIP6 06
119 KontponbHas paboTa mo teme 1
"MHororpaHHuku"
Tema 2.6 CopepxaHue yaeOHOro Marepuana 9 gg é, JIP 2, JIP 4, JIP 6, JTII;YéLOBoe BOCITHTAHHE
O0BEMBI MHOTOTpAaHHUKOB | 120 [Tonstue 06 06BEME 1 MIT1, MIT2, MIT3. [lenHocTH HAyWHOTO
121-124 O06BEM TUpaMUIBI 4 MI14, MII5, MII6, MII10, MO3HAHHS
125-127 O6bEM IpHU3MBI 3 h}f/[l;l(’) iv[ﬁz};gfm’ MKS P 8
128 KonTponbHas pabota mo Teme 1 TIP6 01, TTP6 02, TIPG 06
"O6bEMBI MHOTOTPAaHHUKOB"
Tema 2.7 Conepkanue yaeOHOTO MaTepHraia 7 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bocnintanme
[ToBTOpenue, 0600IICHNE 129-130 [ToBTOpenue, 06061meHNEe 2 e s, aP 6
p > . P > 1 N MII1, MI12, MII3, IlenHocTn Hay4HOTO
cHCTEeMaTH3aIlHs 3HAHUH CUCTeMAaTH3aIIHsI 3HAHHH. MI14, MII5, MI16, MIT10, TO3HAHHS
[Moctpoenue cevueHnii B MKI1, MK2, MK3, MK P 8
MP 01, MP04
MHOT'OrpaHHHUKE TIP6 01, TIP6 02, TIP6 06
131-132 [ToBTOpeHue, 060061IeHNE 2

cUCTEeMaTH3aInsI 3HAaHUH.
Boluncrienue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH J0 IIJIOCKOCTH,
MEXKIy CKPEIIUBAOIIUMUCS
PSIMBIMU
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHue pa3ieioB U Conep:xanue yuedOHOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yJabTara
®roC COO ®roc C1o paborei
133 Hrtorosas koHTpoabHas paboTa 1
134-135 [ToBTOpeHmEe, 06001IEHNE 2
cCHCTEeMaTH3aIHs 3HAHUM.
Beluucienue yrios: Mexay
CKPEUIMBAOIIUMHUCS MTPSIMBIMH,
MEXKIy NPSAMOU U IJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
TUTOCKOCTSIMHU
Pasznea 3. AJiredpa 24
Tema 3.1 CopepxaHre yaeOHOro Marepuaa 28 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocriuTaHue
®opmyibl Tpuronomerpun. | 136-139 CuHyc, KOCHUHYC ¥ TaHT€HC 4 ﬁ-ﬁ” MIT2, MIT3, ﬁle):ﬂocm Hay9HOTO
Tpuronomerpuieckue YHCIIOBOTO apTyYMEHTA MI14, MII5, MII6, MIT10, TO3HaHHS
YPaBHCHHUSI 140-143 ApKCHHYC, apKKOCHHYC U 4 %ﬁléyﬁixm’ MKS Jp 8
ApKTaHTEHC YMCIIOBOTO apryMEHTa TIP6 01, TIPG 02, TIPG 06
144-147 Tpuronomerpruyeckas OKpyKHOCTBb, 4
OTIpeieIeHue TPUTOHOMETPHUECKUX
(YHKIMH YHCIOBOTO apryMeHTa
148-151 OCHOBHBIE TPUTOHOMETPUYECKHE 4
(bopMmyIbI
152-156 [IpeoOpaszoBanue 5
TPUTOHOMETPUUYECKHUX BBIPAKEHUN
157-162 Pemenne TpuroHoMeTpuuecKux 6
YpaBHEHUI
163 KonrtponbHast pabora no Teme 1
"®opMyJIBl TPUTOHOMETPUH.
Tpuronomerpuueckue ypaBHeHus"
Tema 3.2 Coneprkanne ydeOHOro MaTeprana 4 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocuTanme
O0001enue, 164-166 O0001enue, cucTeMaTH3aIUs 3 JIP 8, JIP 6

cHCTEMaTH3aIns 3HaHUH 3a
Kypc anreOpbl 1 Haval

3HAHUMU 3a Kypc alnreopbl 1 Haval
MaTEMaTHYECKOI0 aHaJIn3a

MIT1, MIT2, MII3,
MIT4, MII5, MI16, MIT10,
MK1, MK2, MK3, MK5

LleHHOCTH HAYYHOTO
MO3HAHUA
JIP 8
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHuUe pa3iesioB H Coaep:xanue yueOHOro Mmatepuaia u GopmMsl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
TeM OpraHH3aINH IesITeJILHOCTH 00YyYa0IINXCsl yacax pe3yJabTara pe3yJabTara
®roC COO ®roc C1o paborei
MaTeMaTHYECKOro aHanusza | 167 Hrorosas KOHTpOJIbHAs pabora 1 MP 01, MP04
I1P6 01, [IP6 02, TIPG 06
Paznen 3. TeomeTpust 34
Tema 3.1 Copepxanne yaueOHOro Marepuana 24 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bocnuranue
Tena BpameHus 168-169 Cdepa u map: ueHTp, paauyc, 2 &PH? MIT2, MIT3, ﬁgﬁiocm -
JMaMeTp; TUIOIIA b IIOBEPXHOCTH MI14, MIT5, MI16, MIT10, TO3HAHHUS
chepsl MK1, MK2, MK3, MK5 JIP 8
MP 01, MP04
170-171 B3anMHoe pacnionoxxenue cepbl u 2 TIP6 01, TIP6 02, TIPG 06
TUTOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; miomanb chepbl
172-173 N3o0paxkenue cdepsl, mapa Ha 2
mockocTu. CedeHus mapa
174-175 HunuHapudeckast TOBEPXHOCTb, 2
o0pa3zyromue NUINHIPHIECKOM
MOBEPXHOCTH, OCh IIUIMHIPUUECKOMN
MTOBEPXHOCTHU
176-177 Hunuaap: ocHoBaHUS U OOKOBast 2
MMOBEPXHOCTh, 00pa3yromias u oCh;
1081 OOKOBOW U TOJTHON
MTOBEPXHOCTHU
N300pakeHne LMIMHIpPA HA 2
IUIOCKOCTH. Pa3BépTka muinuuapa.
Ceuenus nunuHApa (TIOCKOCTHIO,
178-179 napajuieTbHON WIN
MEePIEeHIUKYIIPHOU OCH IIUIUHAPA)
Konunyeckast noBepXHOCTb, 2
180-181 o0pa3yroIire KOHUIeCKOn

IMOBEPXHOCTHU, OCh U BCPUINHA
KOHHYECKOI IOBCPXHOCTHU
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHuUe pa3iesioB H Coaep:xanue yueOHOro Mmatepuaia u GopmMsl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
TeM OPraHu3alNU AeATeJbHOCTH 00y4aroLuXCs yacax pe3yJibTara pe3yJibTara ABOTEI
®roc CO0 ®roc Crno P
KOHyc: OCHOBaAHHUE U BepH_II/IHa, 2 JIP l, JIP 2, JIP 4, JIP 6, prﬂOBOG BOCIIUTAaHHUC
. JIP 8, JIP 6
Tema 3.1 182-183 06pa3y15)ma51 1 ch’ IUIOIAAb MII1, MII2, MII3, IlenHoctu Hay4HOTO
Tena BpameHus OOKOBOH U MOJIHON MOBEPXHOCTH MI14, MII5, MII6, MIT10, TO3HAHHS
MK]1, MK2, MK3, MK5 JIP 8
Voeud ” o6 5 MP 01, MP04
Ceu€HHBII KOHYC: 00pa3ymolue u T1P6 01, TTPG 02, TIPG 06
184-185 BBICOTA; OCHOBAHHUA U OOKOBas
MTOBEPXHOCTh
N306paxkeHne koHyca Ha MIOCKOCTH. 2
Pa3Béprka konyca. CeueHus KoHyca
186-187 (TUTOCKOCTHIO, MapauIeIbHON
OCHOBAHUIO, U TUIOCKOCTHIO,
MIPOXOJIAIICH Yepe3 BEpIINHY)
KoMOuHarwst Ten BpaieHus u 2
188-189 H patl
MHOTOTPAaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO 2
190-191 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIM B TEJIO BPAMICHUS
Tema 3.2 Conepkanuie yueOHOT0 MaTepualia 5 g? é JIP 2, JIP 4, JIP 6, JTI%ngBOC BOCITHTAHHE
OO0BEMBI TEN 192 HOHV;ITHe 00 0"6T>CM€. OcHOBHBIE 1 MIT1, MIT2, MIT3. [lenHocTH HAyWHOTO
CBOICTBA 00HLEMOB TEI MI14, MI15, MI16, MIT10, TO3HAHUS
193 O0BEM LUIMHIPA, KOHYCA 1 MKI1, MK2, MK3, MKS5 P 8
= MP 01, MP04
194 O06BEéM mapa u wiomaas chepsl 1 TIP6 01, TIP6 02, TIP6 06
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
195 COOTHOIICHUS MEXTY TLTOMIAISIMHI 1
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
TEI
196 KonTtponbHas pabora o remMmam
"Tena Bpamenus" u "O6bems! Ten"
1
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHue pa3ieioB U Conep:xanue yuedOHOro MaTepuasa u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
TeM OPraHu3alNU AeATeJbHOCTH 00y4aroLuXCs yacax pe3yJibTara pe3yJibTara
®roC COO ®roc C1o paborei
Tema 3.3 CopepxaHue yueOHOro Marepuana 10 JIP 1, JIP 2, JIP 4, JIP 6, Tpynooe BocnuTanue
BekTopbl 1 KOOpAMHATEI B 197 Bexrtop Ha mmockocTy U B 1 ﬁ-ﬁ: MIT2, MIT3, EE:HOCTH Hay9HOTO
MIPOCTPAHCTBE MIPOCTPAHCTBE MI14, MIT5, MI16, MIT10, TO3HAHHS
198 CnosxeHue U BEIYUTaHNE BEKTOPOB 1 MK1, MK2, MK3, MK5 TP 8
MP 01, MP04
199 YMHOKEHHE BEKTOpa Ha YUCIIO 1 IIP6 01, TIP6 02, [P6 06
Paznoxenue BekTopa 1o Tpém
200 HEKOMITJIAHAPHBIM BEKTOPaM. 1
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
201 MIPUMEHECHHUEM TPABHII JCHCTBUM C 1
BEKTOpaMH
[IpsimoyronbpHas cucreMa KOOpAUHAT
202 B npoctpanctee. Koopaunatsl 1
BekTopa. [Ipocreiimume 3anaun B
KOOpJAMHATAaX
203 VYron mexay Bektopamu. CkansipHoe 1
MIPOU3BEICHNE BEKTOPOB
204 Brruncnenue yrioB Mex 1y NpsSMbIMH 1
Y TUTOCKOCTSIMH
205 KoopanHaTHO-BEKTOPHBIN METO ITPU 1
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbHas padbota no teme
206 "BekTopsl 1 KOOpAUHATHI B 1
MpOCTpaHCcTBE"
Tema 4 Coneprkanue yueOHOro MaTepuasa 9 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bocnutanue
[ToBTOpEHwUE, O6O6HIGHI/IVG, [ToBTOpenue, 0600mEeHNE U 2 &1;81 MIT2, MIT3, ﬁg&ocm HayHOrO
cucTeMaTHh3alus 3HaHUH 207 cucremMaru3anus 3HaHuii. OCHOBHbBIE mg;& 124/[11225 &415136 1\5{41?510’ 31]%3?;1“;1
¢burypsl, pakThl, TEOPEMBI Kypca MP 01 MPO4
[TaHHMCTpHH I1P6 01, TIPG 02, TTPG 06
208-209 [ToBTOpeHUe, 00600IIeHNE 1 3

Tema 4

CHCTeMaTHu3alus 3HaHUH. 33,[[8.‘-11/1
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O0BbeM Kon Kon
HanpasJienust
HaumeHoBaHuUe pa3iesioB H Coaep:xanue yueOHOro Mmatepuaia u GopmMsl B 00pa30BaTeIbLHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
TeM OPTaHU3aANNHU AeATEJIbHOCTH 00yIAIOIIUXCS yacax pe3yJbTara pe3yJibTara
®T'OC COO ®rOC CIO padoTkl
[TorTOpeHME, 0000IICHHE, IUIAHUMETPUHU M METOJIBI HX PEIICHUS
CHCTeMaTHu3alus 3HaHUI

[ToBTOpeHue, 0600mIEeHNE 1
910-211 cucrtemaTusaius 3Hanuii. OCHOBHEIC 2

¢dburypsl, GpakThl, TEOPEMBI Kypca

CTEPEOMETPUH
212 Wrorosast KOHTpOJIbHASI paboTa 1
213-214 [ToBTOpEHME, 06061H6H1fe u 5

cucTeMaTu3alysl 3HAHUI

Bcero | 214
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2 kype (120 gacoB)

Obnem Kon Kon HanpasJenust
HaumenoBanue Conep:xanue yueOHOro Mmarepuaja u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITAT L HOI
pa3eioB U TeM OPraHu3alH JeATeTbHOCTH 00YYAIOIIHXCS yacax pe3yJibTaTa pe3yJbTara
®roc Co0 ®roc Cro pagorer
Pasznen 2. AJiredpa 120
Tema 2.1 Copepxanne yaeOHOT0 MaTepuana 15 JP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bocnnranne
Crenensb ¢ 1-2 CTeneHb ¢ pallMOHAIbHBIM MTOKa3aTeeM 2 ﬁ-ﬁ’, MIT2, MIT3, ﬁle)}fHocm Hay9HOTO
panoHaIbHBIM 3-4 CBoiicTBa cTENeHN 2 MII4, MII5, MII6, MIT10, [103HAHHS
II0Ka3aTeJICM. 5-8 [IpeoOpa3zoBanue BhIpaKEHUH, 4 1\16[1;1 Ofdﬁzp (ﬁlm’ MKS P 8
IlokasarenbHast COJIEPIKAIIMX PALIMOHAIBHBIE CTENCHH TIP6 01, TPG 02, TIPG 06
yHKIHS. 9-12 Iloka3aTenbHble YpAaBHEHUS U HEPABEHCTBA 4
[MokasarenbHbIe 13-14 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U 5
ypaBHEHHS U rpaduk
HEPaBCHCTBA 15 KoHntpoinbHas padora o teme "CreneHs ¢
palMoHaATFHBIM TIOKA3aTeNIeM. 1
[Toka3zarenbHas ¢pyHkuus. IlokazarenbHble
ypaBHEHHUs U HEpaBeHCTBA"
Tema 2.2 Conepxanue yueOHOro MaTepuasa 16 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe Bociuranne
Jlorapudmmueckas 16-17 Jlorapudm uncna 2 ﬁﬁ’, MIT2, MIT3, EE:HO .
ynKIHs. 18-19 JlecaTuuHbIe U HaTypaJIbHBIE JOTapH(PMBbI 2 MI14, MI15, MI16, MIT10, Mo3HAHUS
Jlorapupmuaeckue | 20-23 [IpeoOpa3oBaHue BhIPAKEHMIA, 4 h&ﬁlayﬁ%xm’ MK P 8
YpaBHCHHS 1 COICPIKAIINX JTOTAPHPMBI T1PG 01, TIPG 02, TIPG 06
HCPAaBCHCTBA 24-27 Jlorapugmuueckue ypaBHEHUs U 4
HEpaBEHCTBA
28-31 Jlorapugmuueckas pyHKIus, € CBOHCTBA 4
U rpaduk
Tema 2.3 Conepxanue yueOHOro MaTepuasa 11 JP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocnuTarme
Tpuronomerpuyeckue | 32-35 Tpuronomerpudeckne GyHKINHU, HX 4 ﬁﬁ’, MIT2, M3, ﬁszn 0CTH HayHHOro
GYHKIIUU U UX CBOWCTBA U rpaduKu MI14, MII5, MI16, MIT10, MO3HAHHS
rpaduKH. 36-41 ITpuMeEpBI TPUTOHOMETPHYECKHX 6 MKI, MK2, MK3, MK5 P8
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yueOHOro Mmarepuaja u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3/iesioB U TeM OpraHU3aNuu JesiTeJIbHOCTH 00yYaIIMXCs yacax pe3yJabTara pe3yjabTara
®roC COO ®roC C1o paborer
TpuroHomeTpudeckue HCPABEHCTB MP 01, MP04
I1P6 01, ITP6 02, ITP6 06
HEPAaBEHCTBA 42 KonTtponpnast pabora o Teme 1
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. TpuroHoMeTpuvecKue
GYyHKIMM U UX
rpaduku. TpuroHomeTpudeckue
HepaBeHcTBa"
Tema 2.4 Copepxanne yaeOHOro MaTepuaa 23 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe BocriuTanue
[IpousBogHas. 43-44 HenpeprpiBHble QyHKINH 2 ﬁﬁ’, MIT2, MIT3, ﬁl;fﬂocm Hay9HOTO
[Ipumenenue 45-46 Metoa UHTEPBAJIOB IS pELICHUS 2 MI14, MII5, MI16, MIT10, [O3HAHHA
IPOM3BO/HOI HepABEHCTB MK]1, MK2, MK3, MK5 JIP 8
MP 01, MP04
47-48 HponssozHas GpyHKIMHI 2 T1PG 01, TIPG 02, TIPG 06
49-50 ['eomeTpuyeckuit 1 PUINIECKHUI CMBICIT 5
IPOM3BOTHOM
51-52 ITpon3BoIHBIE 3JIEMEHTAPHBIX (PYHKLIUH 2
53-54 [IpousBonHas CyMMbl, TPOU3BEACHMUS, 5
4aCcTHOTO (DYHKIIMIA
55-58 [TpuMmeHeHne Npon3BOJHON K 4
MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U SKCTPEMYMBI
59-62 Haxoxneaue HanOoOJIBIIETO U 4
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
oTpe3Ke
Tema 2.4 63-64 [TpuMeHeHne TPOU3BOTHOM ISt ﬁ}}; 213, JIP 2, JIP 4, JIP 6, ﬁ‘,iyg"‘”e BOCIHTAHHE
[TpousBonHas. HAXOJKJICHUS HAMITYYIIIErO PEIICHUS B MITL. MIT2, MIT3, HetocTy Hayssoro
[Mpumenenue NPUKJIAJIHBIX 33/1a9ax, U OTPEIeICHUs 2 MI14, MII5, MII6, MIT10, TO3HAHHS
MIPOU3BOTHON CKOPOCTH TIpoIiecca, 3aJaHHOT0 (HopMyIIoit h&ﬁléyﬁéé\fﬁ MKS JIP 8
i rpagukoM I1PG 01, TIPG 02, TIPG 06
65 KonTponbHas pabota o Teme 1
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O0BbeM Konx Kon
HanpasJjenust
HaumenoBanue Conep:xanue yueOHOro Mmarepuaja u popmsl B 00pa3oBaTeIbHOIO | 00Pa30BaTEIBLHOIO BOCIITATeNLHO
pa3/iesioB U TeM OpraHU3aNuu JesiTeJIbHOCTH 00yYaIIMXCs yacax pe3yJabTara pe3yjabTara ABOTLI
®roc CO0 ®roc Crno P
"[IpousBoanas. [lpumenenne
IPOU3BOTHOM"
Tema 2.5 Copep:xanue yueOHOro MaTepuana 16 JIP 1, JIP 2, JIP 4, JIP 6, Tpynosoe ocrintarue
WuTerpan u ero 66-69 [TepBoobpaznas. Tabnuia nepBooOpasHbIX 4 e s, P 6
p p p . i p p MIT1, MIT2, MII3, LleHHOCTH HAYYHOTO
IIPUMEHEHUS 70-74 WuTerpan, reomeTpuueckuil 1 pru3nyecKuii 4 MII4, MITS, MI16, MIT10, TO3HAHHS
CMBICT MHTErpasa MK]1, MK2, MK3, MK5 JIP 8
MP 01, MP04
75-78 Beruncnenue naTerpana mno gopmyse 4 TIP6 01, TIP6 02, TIP6 06
Herorona—JleliOuuia
Tema 2.6 ConepkaHue yueOHOro MaTepuasa 8 ﬁg 51;, JIP 2, JIP 4, JIP 6, JTII;YQOBOG BOCITHTAHHE
Cucremsl ypaBHeHuii | 79-82 CucreMbl TUHENHBIX YPaBHEHUH 4 MIT1, MIT2, M3, LleHHOCTH HayHOTO
83-84 Pemenue npukiaaHbIX 33/1a4 ¢ TTOMOIIBIO 2 MII4, MIT5, MI16, MIT10, TO3HAHHST
CHCTEMBI TMHEHHBIX YPaBHEHHIA MK1, MK2, MK3, MK JP 8
MP 01, MP04
85-88 CucreMbl ¥ COBOKYITHOCTH LIETIBIX, TIP6 01, [IP6 02, TIPG 06
palMOHAIILHBIX, UPPAIIMOHATIBHBIX, 4
MOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YpaBHEHMI U HEPABEHCTB
89-90 Hcnonb3oBanue rpadukoB GyHKIUN A7 5
peneHusl ypaBHEHUN U CUCTEM
91-92 ITpuMeHeHnEe ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEIICHUIO MaTEMAaTHIECKUX 9
3a]a4 ¥ 3a/1a4 U3 pa3InyHbIX o0nacTeit
HAyKU U PEIbHOW KU3HU
93 KonTtponbHas padora no teme "UnTerpan u
ero npuMeHeHus. CUcTeMbl ypaBHEHUN" 1
Tema 2.7 CopepxaHue yaeOHOro MaTepuaa 5 ﬁg é, JIP 2, JIP 4, JIP 6, ﬁ‘ff?‘)‘”e BOCITHTAHHE
Harypanensie u nensie | 94-97 HaTypaJ'IE,HBIe U LieJIbIC YUCiIa B 3aJadax u3 4 MIT1, MIT2, MIT3, [lenHocT HayWHOTO
qucia pC€aJIbHOM XXHU3HU MI14, MII5, MI16, MII10, TIO3HAHUS
98 IIpu3HAKK JIEIMMOCTH LETBIX YUCEI 1 MKI, MK2, MK3, MK5 JIP 8
MP 01, MP04
11PG 01, TTPG 02, TIPG 06
Tema 2.8 Conepxanne yaeOHOT0 MaTepuaa 9 JIP 1, JIP 2, JIP 4, JIP 6, Tpynooe BocruTanue

37




O0BbeM Konx Kon
HanpasJjenust
HaumeHoBaHue Coneprxanue yueOHOro Mmarepuana u Gopmbl B 00pa30BaTeILHOIO | 00Pa30BATEIHLHOIO BOCIITATeNLHO
pa3aeyioB U TeM OpPraHu3alHHU AesITeJILHOCTH 00y4aI0 N XCS yacax pe3yjabTara pe3yjabTara
®roC COO ®rOC CIIO padoThl
[ToBTOpEHMeE, 99-104 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3aIUs 6 JIP 8, JIP 6
0000111eHMHE, 3HAHUI. YpaBHEHHUS mgi ﬁgg ﬁgz MIT10 Uenrocti naystoro
5 5 s 5 IIO3HaHUA
cucTeMaTu3alusl 105-110 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIIH 6 MK1, MK2, MK3, MK5 JIP 8
3HAHUI 3nanuii. HepaBencrsa 11\'1415)60(;11\1411;’06402 P65 06
111-114 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 4 ’ ’
3HaHui. CucTeMbl ypaBHEHUN
115-118 | IloBTOpeHme, 000OMICHUE, CHCTEMATH3AITHS 4
3HaHui. OyHKIMH
119 Hroroas kouTpoapHas pabora 1
120 O0001Ienre, cUCTEMAaTH3alMs 3HaHUH 3a 1
Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO
aHalu3a
Bcero B 2-m cemectpe | 120
KoncyabTanus 2
OK3aMeH 1o JUCHUILINHE «MaTeMaTHKa» 6
Bcero | 334 uacos
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4. YCJIOBUSA PEAJIU3AIIUU TIPOT'PAMMBI YUEBHOM JIUCHUATLIIUHBI

Tpeb6oBaHusi K MUHMMAJIbLHOMY MaTepPHAJIbLHO-TEXHUYECKOMY 00ecrnedyeHn 10
Peanu3anus nporpaMMbl yueOHOM TUCIMIUIMHBI TPEOYET HATUYIHUs y4eOHOTO
kabuuera «Maremartuka» Nel(9.

O6opynoBanne y4eOHOTO KaOMHETA:

- IOCaJI0YHBIC MECTA 10 KOJMYECTBY 00yUarOIINXCS;

- pabouee MeCTO IpPEeIoIaBaTeIs;

- YepTEeXKHBIC WHCTPYMEHTBHI JUIS TIperojgaBareis (TPaHCIOPTHP, YTrOJbHUK,

HUPKYJIb);

1.
KJI.
2.
3.

- FEOMETPUYECKHE TeJIa U3 JepeBa U IIBETHOTO KapTOHA;
- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a/IaHUS 17151 KOHTPOJIBHBIX PaboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepHuaibl SK3aMeHa.

TexHnueckue cpeacTsa 00ydeHUs:

- IEPCOHAJIbHBIE KOMITBIOTEPHI C JIMLIEH3MOHHBIM IPOTPAMMHBIM 00€CTIE€YEHUEM;
- IPOEKTOpP;

- MyJbTUMEAUNHASA JOCKA.

NudopmanuonHoe odecrieueHue 00y4eHust
(nepeuens pexkomendyemuix yuebHbix U30aHUL CO2NACHO PedepanrbHOMY NePeyHIo VieOHUKO8
https://fpu.edu.ru , MaTepHeT-pecypcoB, JOMOIHUTEIBHOM JIUTEPATYPHI)

OCHOBHBIC HCTOYHUKH

Jns npenonasarenein
1.AnreOpa u Hauana matemaTudeckoro ananusa 10-11 kmaccer: yue6. st
o011eo0pa3oBat. opranu3anuii: 6a3oBelii U yriyonaeHHsid yposau / L. A. Anumos,
0. M. Konsirun u ap. — 3-¢ u3a. — M, : [Ipocsemenue, 2016. — 463 c.
2. 'eometpus 10-11. A.B. Tloropenos.-11 —e u3a.-M. : IIpocsemnienue, 2019.-175 c.
3. Anre6pa u Hayana mateMatudeckoro ananuza 10-11 knacc / Kosznos, HukutuH,
benonocos, ManbieB, MapkoBruueB uznarenscTBo Pycckoe cioBo, 2016 rog,
ba30BbIil 1 yriyOJIeHHBIN YPOBEHb.

Jns ctyneHTos
Maremartuka: anredpa U Hauajga MareMatudeckoro aHammsa. Amumon IIILA. 10-11

Marematuka: anredpa ¥ Hadaia MareMarnueckoro ananmsa. Mepamsak A.I. 10 ki
Martemartuka: anreOpa 1 Hayasia MaTeMaTuyeckoro ananuza. Mepsmsak A.I'. 11 k.
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4. Marematuka. 'eomerpusi. Mepznsax A.I'. 10 k1.
5. Marematuka. 'eomerpusi. Mepamsax A.I'. 11 k.

JlonoTHATE IbHbIE HCTOYHUKH
HNuTepHer pecypcsr:

6. EnmmHas xomrexknus 1UGpPOBBEIX 00pa3zoBaTeNbHBIX pecypcoB: http://school-
collection.edu.ru.

7.  depepaibHbIi HCHTP HH(POPMAIIMOHHO-00pa30BaTEIbLHBIX PECYpCOB:
http://fcior.edu.ru.

8.  Poccuiickas snekTpoHHas mkosa: resh.edu.ru.

9.  Ownaiin-mkona ®oxkchopa: foxford.ru.
10. [udposoii oOpazoBarenbHbIi pecype A mko «IKJIACCy: yaklass.ru.
11. Caiit gucranmuonnoro ooyuenus «JJOTEX TEXHUKYM»: doteh.tehnikum19.ru.
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https://resh.edu.ru/?ysclid=lnrnua73xr907004507
https://foxford.ru/teacher/lessons/281379/conspects/1
https://www.yaklass.ru/?7&ysclid=lnrnx67sm1673696544
https://doteh.tehnikum19.ru/

5. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUIIIAHBI

HaunMeHoBaHue 00pa3oBaTe/IbHBIX
pesyiasTaroB ®I'OC COO
(mpeamerHnsblie pe3yabrarbl — [1P)

MeToabl OLIEHKH

ITP6 01. CdhopmupoBaHHOCTH
IpEe/ICTaBICHUN O MaTeMaTUKE KaK
4acTH MUPOBOH KYJbTYPhI U MECTE
MaTE€MaTUKH B COBPEMEHHOM
UBUJIU3AIIMH, CTTIOCO0AX OMMCAHUS
SBJICHUN PEAIbHOIO MHUPA HA
MaTEMaTHYECKOM SI3bIKE

I1P6 02. CdpopMHUpPOBAaHHOCTH
IIPEICTABIICHUM O

MaTEMaTHUECKHUX TOHATHUAX KaK
BOKHEHIINX MAaTEMAaTUIECKUX MOJCIISX,
MO3BOJISAIOIIMX ONUCHIBATh U U3y4aTh
pa3HbI€ MIPOLIECCHI U SIBJICHMUS;
OHUMaHUE BO3MOKHOCTH
aKCHOMaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEOpUi

[1P6 03. Bnagenune meTogamMu
JI0KA3aTeNIbCTB U aJITOPUTMOB PCIICHUS,
YMEHHUE UX MPUMEHSTbH, TPOBOIUTH
JIOKa3aTeNIbHBIE PACcCYKICHHS B XOC
peIIeHMS 3a1a4

[1P6 04. Bnagenue craHIapTHBIMU
IpUeMaMU PELICHNs paluOHAIbHBIX U
UPpaLMOHAIBHBIX, IOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHNE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIE
JUTSI TIOWCKA MYTH PEIICHUS U
WJUTIOCTPALMU PELIEHUs YPAaBHEHUHN U
HEPaBEHCTB

ITP6 05. ChopmupoBaHHOCTH
npeACTaBIeHUM 00 OCHOBHBIX
MMOHATHUSIX, UJIEAX U METOIaX
MaTeMaTUYECKOro aHajIn3a

I1P6 06. BiageHue oCHOBHBIMH
MOHATUSIMH O INIOCKHUX U
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX
dburypax, UX OCHOBHBIX CBOMCTBAX;

OneHka pe3yabTaTOB YCTHBIX OTBETOB,
penieHus 3a7a4 (B TOM 4Kclie
podecCHOHAIEHO OPUEHTUPOBAHHBIX ),
KOHTPOJIbHBIX paboT, 3aJlaHuii HK3aMeHa
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c(hOpMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reOMETPUUYECKHE PUTYPBI
Ha 4epTexkKax, MOJAEIAX U B PEaIbHOM
MUpE; TPUMEHEHUE U3YUYECHHBIX
CBOMCTB reOMETPHUYECKHUX (QUTYD U
dopMyIT sl pelIeHUsI TEOMETPUUIECKUX
3a/1a4 ¥ 3a7a4 C MPAKTHYECKUM
coJIepKaHUuEM

I1P6 07. ChopMupoBaHHOCTH
IpEACTABIECHUN O TIpolieccax U
SABJIEHUAX, UMEIOIIUX BEPOSITHOCTHBIM
XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B peajlbHOM MUDE,
OCHOBHBIX IOHATHUAX JIEMEHTAPHOU
TEOPUU BEPOSATHOCTEU; YMEHUM
HAaXOJIUTh U OLICHUBATh BEPOATHOCTHU
HACTYIUICHHs COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYalMsIX U OCHOBHBIE
XapaKTEPUCTUKH CITYYaHBIX BEJIUYNH

I1P6 08. BnaneHue HaBBIKAMU
HCIIOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX TIPOrpaMM IpHU
pelieHny 3a1a49
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IMpunoxenne 1

HpnMepHaﬂ TEMATHKA HHAUBHUAYAJBHBIX IIPOCKTOB 10 JHCHUILIJIUHE

1. Pa3zpaboTka 1 u3rotoBiieHne MeOeau B CTHIE TOQPT: CTya-Tpanchopmep S5 B 1, cTom,
noJika-Tpanchopmep.

2.
3.
4.

Coznanue 3-D mozaeneit medenu B mporpamme 3D kommnac.

Coznanue 3-D mojaeneil reoMeTpudecKux Tedl.
B03MOXHOCTH UCTIOJIb30BAHUS T'YTJI-CEPBUCOB ITPU PEIIEHUN YKOHOMUYECKUX 337a4 B

pEAIbHOM KU3HMU.
OO6pazoBaTesbHbIE BOBMOXXHOCTH UCKYCCTBEHHOTO MHTEIUIEKTA.

43



Cunxponuszanust oopasoBareibHbIX pe3ybTaToB PI'OC COO u ®I'OC CII0

Ipunoxenue 2

HaumenoBanne OK,
IIK coriiacuo ®I'OC
CIIO

HaumMeHoBaHUe THUYHOCTHBIX
pe3yabtatos (JIP)
corsiacio ®I'OC COO

HanmenoBanme
MetanpeameTHbix (MP)
pe3yJibTaToB
corsiacio PI'OC COO

OK 01.Bbe16upars
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JI 23. 'oTOBHOCTS K Tpy#y,
OCO3HaHHE [IEHHOCTH MacTepPCTBa,
TPYyIOTFOOHE.

JI 24. TOTOBHOCTB K aKTUBHOMN
JESTEIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJHATH TaKyIO JESTEIbHOCTD.
JI 26. 'oTroBHOCTB M CIOCOOHOCTH
K 00pa30BaHUIO U
caM000pa3oBaHUIO Ha
MPOTSKEHUH BCEU KU3HU

MII7. BaageTs HaBBIKaMU
y4eOHO-UCCIIeI0BATENBCKON U
IIPOEKTHOM J1€ATEIbHOCTH,
HaBBIKAMH Pa3pelICHUs
npo0Jem;

MIIS. CriocoGHOCTD U
TOTOBHOCTB K
CaMOCTOSITEIbHOMY TTOHCKY
METO/I0B pELICHUs
MPaKTUYECKHX 3aj1ay,
MIPUMEHEHHUIO Pa3JIMYHbIX
METO/IOB ITO3HAHUS;

MII9. oBiagenue BugamMu
JIEATETLHOCTH 110 MOTYYEHHUO
HOBOT'O 3HAHMUSI, €TO
WHTEpIpETaIH,
peoOpa3oBaHuUIO U
MIPUMEHEHHUIO B PA3TUYHBIX
y4eOHBIX CUTYaIUSIX, B TOM
YHCJIE PU CO3J]AaHUHN YUeOHBIX
U COIIMAJIbHBIX IPOEKTOB:
MIT10. ®opmupoBanue
Hay4HOI'O THIIa MBIIUICHHUS,
BIIQJICHUE HAYyYHOU
TEPMUHOJIOTUEHN, KITIOUEBBIMU
MOHSATUSMH U METOJIAMU;
MII11. CraButh 1
dbopMyIupoBaTh COOCTBEHHBIE
3aa4uM B 00pa3oBaTeNbHOMN
JIeATETLHOCTH M )KU3HEHHBIX
CUTYaIUsX;

MII12. BoIBISTS OIPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H U
aKTyaJTM3UpOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
perieHus, HaXOUTh
apryMeHTBhI 17151
JTIOKa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a71aBaTh
napameTpsl U KpUTEPUHU
pelieHus;

MII13. AHanu3upoBarth
MOJIyYEHHBIE B XO/I€ pELICHUS
3a/1a4y pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX
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JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSX;

MII14. /1aBath O1ieHKY
HOBBIM CUTYaIUsIM,
OLICHUBATh MPHOOPETEHHBIN
OIIBIT;

MII15. Pa3zpabaTsIBaTh MJ1aH
peLeHust MpodIeMbl C y4eTOM
aHaJIM3a UMEIOLUXCS
MaTepHaJIbHBIX U
HeMaTepualbHbIX PECYpPCOB;
MII16. OcyuiecTBisTh
LEJICHAPABJIEHHbIN MOUCK
IIEpeHOca CPe/ICTB U CIIOCOO0B
JICHCTBHS B
npo¢eCCUOHATILHYIO CPeay;
MII17. YMmeTh nepeHoCuTh
3HaHUS B [103HABATEIbHYIO U
IIPAKTUYECKYIO 00JIacTH
KHU3HENIEATEIIHOCTH;

MII18. YMmeTh uHTErpupOBaTh
3HaHUS U3 pasHbIX
MPEIMETHBIX 00IacTel;
MII19. BeiaBurats HOBBIE
UJeu, peaiaraTb
OpPUTHMHAJIbHBIE TIOJXO/IbI U
pelieHus;

MII20. CraBuTh npobiieMbl U
3aJ1a4H, JOIYyCKaIOII1e
aJIbTepHATHBHbIE PEILICHHSI

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIpETalUU
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHMSI 32/1a4
npodecCuOHATbHON
JeSITebHOCTH

JI 24, TOTOBHOCTH K aKTUBHOM
NEeSTENIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJHATH TaKyIO JESTEIbHOCTD.
JI126. T'oTOBHOCTH U CITIOCOOHOCTH
K 00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSKEHUH BCEU KU3HU

MII21. Bnagers HaBBIKAMUA
nosyueHus: "HopMaIuu u3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSATEILHO
OCYIIECTBIISATH MMOUCK, aHATU3,
CHCTEMAaTH3aINI0 1
HWHTEpIpeTaIuio HHHopMaIuu
pa3IMYHBIX BUIOB U (hopM
MIPEICTABJICHHS;

MII22. Co3naBaTh TEKCTEI B
pa3ianyuHbIX (popMaTax ¢
Y4€TOM Ha3HAUYECHHS
nH(pOpMaLIUHU U 1IeNIeBOI
ayJIUTOPHUH, BEIOHpast
ONTUMAJIBHYIO (popmy
MPEACTABICHUS 1
BHU3yaJIN3aIUH;

MII23. OueHuBaTh
JIOCTOBEPHOCTb,
JETUTUMHOCTh UH(OPMAIINH,
€€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM
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OK 03.

[InanupoBats 1
peain30BbIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peIPUHUMATEIbCKYIO
JESTeIILHOCTh B
npodeccuoHanbHOM
cdepe, UCIoIB30BaThH
3HaHUSA N0 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

JI23. T'oTOBHOCTH K TPYLY,
OCO3HaHHE IIEHHOCTH MacTepPCTBa,
TPYIOJTFOOHE.

JI25. NHTepec K pa3audHbIM
chepam mpodeccuoHaTbHON
JESITEIIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOODP OymyIeit
npoeccuu 1 pearn30BbIBATh
COOCTBEHHBIE KU3HECHHBIE TUIAHBI.
JI26. T'0oTOBHOCTD U CLIOCOOHOCTH K
00pa3oBaHUIO U
camM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEH KU3HU.

JI34. Oco3HaHue 1IEHHOCTH
HAYYHOU JeSTeNbHOCTH,
TOTOBHOCTH OCYIICCTBIISATh
MIPOEKTHYIO M MCCIIEI0BATENbCKYIO
JESTEIIbHOCTh HHIMBUYyaJIbHO U B
rpynmne.

MII1. CamocTosTENBHO
bopmynupoBaTh 1
aKTyaJU3UpOBaTh MpoOIeMy,
paccMaTpuBaTh €€
BCECTOPOHHE;

MII2. YcranaBnuBaTh
CYILECTBEHHBIN MPU3HAK WU
OCHOBaHWUS JUIsl CPABHEHMUS,
KJIacCU(pUKALUU 1
000011IeHH S

MII3. Onpenendars ueau
JIeSITEIIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU UX
JIOCTH>KCHHS;

MII4. BeisBasTh
3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;
MIIS. BHOCHUTH KOPPEKTHUBEI B
JIeATEeTLHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB
LEJISIM, OLICHUBATh PUCKHU
MOCIIEACTBUM JIEATEIbHOCTH;
MII6. Pa3BuBaTh KpeaTuBHOE
MBIIICHUE TIPH PEIICHUN
JKU3HEHHBIX IPO0IIeM;

MP1. CamocrosiTenbHO
OCYIIECTBIISATh
MMO3HABATENIbHYIO
JIeATeTbHOCTD, BBISBIISTH
poOJIeMBbl, CTAaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE
3aa4uM B 00pa3oBaTeNbHOMN
JIEeATETLHOCTH U )KU3HEHHBIX
CUTYaIIUsX;

MP2. CamocTosiTenbHO
COCTAaBJIATh IUIAH pEUICHUs
MPOOJIEMBI C YUETOM
UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN
U TIPEANOYTEHUM;

MP3. JlaBaTh OLIECHKY HOBBIM
CUTYaIIUsM;

MP4. Pactmpsts paMku
y4eOHOro npenMeTa Ha
OCHOBE JINYHBIX
[IPEATIOYTEHU;

MPS5. Jllenats 0CO3HAHHBIN
BBIOOD, apTyMEHTHPOBATH €TO0,
OpaTb OTBETCTBEHHOCTH 32
pelIeHue;

MP6. OuenuBatn
nproOpEeTEeHHBIH OIBIT;

46




MP7. CnocobcTBOBaTH
(GhOpMUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKOU
SPYIUIIMU B PA3HBIX 001aCTSIX
3HaHWH, IOCTOSTHHO
MOBBIIIATH CBOM
00pa3oBaTeNbHbII U
KYJIbTYPHBIN YPOBEHb

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaHe

JIS. 'oToBHOCTH BeCcTH
COBMECTHYIO JCSITEIILHOCTh B
UHTEpecax rpakKIaHCKOro
00111ecTBa, y4acTBOBAaTh B
CaMOYIpaBJICHUU B
00111e00pa3oBaTEIbHOM
OpTraHHu3aIH U JETCKO-
IOHOIIIECKMX OpTaHM3aIUsiX;

MK6. moHuMaTh U
MCIIOJIH30BATh MTPEUMYILIECTBA
KOMAaHJIHOH U
WHIVUBUIYAIBHON pabOTHI;
MKO9. OnennBaTh Ka4eCTBO
CBOCTO BKJIaJa U KaXKJIOr0
y4acTHUKA KOMaHbl B OOIIHIA
pe3yIIbTaT 1Mo pa3pabOTaHHBIM
KPUTEPHUSIM

OK 05. OcymiecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM
si36IKe Poccuiickoi
®denepanuu ¢ yueToM
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

JI5. T'oToBHOCTE BECTH
COBMECTHYIO J€SATEIbHOCTh B
MHTEpECcaxX rpaxaaHCKOro
o0111ecTBa, y4acTBOBaTh B
CaMOYITPaBJICHUH B
00111600pa3oBaTEIHHOM
OpraHu3aIly U JIE€TCKO-
FOHOIIIECKUX OPTraHU3AIHIX.

JI6. YMeHue B3auMOIe€HCTBOBATD C
COIMAIbHBIMA UHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U
Ha3HAYCHHEM.

JI11. Oco3Hanue AyXOBHBIX
LIEHHOCTEN POCCUICKOr0 HApOAA.
JI33. CoBepuieHCTBOBaHHE
SA3bIKOBOM M UUTATEIBCKOU
KYJbTYpbI KaK CpEICTBa
B3aUMOJICUCTBUS MEXIY JIOIbMU
Y TIO3HAaHUS MHpa

MK1. OcymiecTBasTh
KOMMYHHKAIMH BO BCEX
cdepax KU3HU.

MK?2. Pacnio3HaBatb
HeBepOasbHbIE CPECTBA
oO11eHus, TOHUMATh
3HAYEHHUE COLUANIbHBIX
3HAKOB, paclO3HaBaTh
MPENOCHIIKH KOH(IMKTHBIX
CUTYallUil U cMAT4aTh
KOH(JIMKTHI.

MK3. BrnageTs pazauyHbIMU
crocobamu 001IeHUs U
B3aMMOJECICTBUS.

MK4. ApryMeHTUpOBaHHO
BECTH JIUAJIOT, YMETh
cMsr4aTh KOHQIUKTHBIE
CUTYallUH.

MKS. Pa3BepHyTO U JIOTUMHO
U3JIaraTh CBOIO TOUKY 3PEHHUS
C MCTOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

OK 06. IIposBiATh
TPaKJaHCKO-
MaTPUOTHUECKYIO
TIO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHUE
Ha OCHOBE
TPaAUIIMOHHBIX
0011eYeI0BEUeCKIX
LEHHOCTEH, MPUMEHSTh
CTaHIAPTHI
AHTUKOPPYIMLIUOHHOTO
ITOBEICHUS

JI1. ChopmMupoBaHHOCTH
TpaXTaHCKOU TTO3UIIIHU
o0ydJaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'O YJICHA
POCCHIICKOTO 001IIeCTBA.

JI2. Oco3Hanue cCBOMX
KOHCTHUTYITUOHHBIX TIPaB H
00s13aHHOCTEH, YBaXKECHHE 3aKOHA U
MPaBOTNOPSJIKA.

JI3. IlpunsaTHE TPaJUIIMOHHBIX
HaIlMOHAIBHBIX,
00IIeYeITOBEUCCKUX
TYMaHUCTUYECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEH.

MP12. Camoco3HaHus,
BKJTIOYAIOIIETO CITIOCOOHOCTh
MOHUMATh CBOE
AHMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHHUS
pa3BUTHSI COOCTBEHHOMU
HMOILIMOHAIBHOM cepbl, ObITh
YBEPEHHBIM B cele.

MP13. CamoperynupoBaHusl,
BKJIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE
MPUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJCHHE,
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JI4. '0TOBHOCTH MPOTUBOCTOSIThH
UJICOJIOTMH SKCTPEMHU3MA,
HallMOHAIM3Ma, KceHopoOuH,
JUCKPUMHHAIIMH TI0 COIUATBHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM.

JIS. 'oToBHOCTH BeCcTH
COBMECTHYIO JeSITeIHbHOCTh B
UHTEpecax rpakKIaHCKOro
o0111ecTBa, y4acTBOBaTh B
CaMOYIpaBJICHUU B
00111e00pa3oBaTEIbHOM
OpraHu3aly U JETCKO-
FOHOIIECKUX OpTraHU3ALMIX.

JI6. YMeHnue B3anMoIeiCTBOBATE C
COIMAIbHBIMA UHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H
Ha3HAYCHHEM.

JI7. ’'OTOBHOCTh K TyMaHUTApPHOMI
Y BOJIOHTEPCKOM JESATEIHHOCTH.
JI8. CpopmupoBaHHOCTH
POCCUICKOM I'Ppa’KIaHCKON
UJCHTUYHOCTH, MATPUOTU3MA,
YBa)XEHUS K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH IMEPE]]
Ponunoii, ropaoctu 3a cBOi Kpai,
cBoro PonuHy, cBOM A3BIK U
KYJIbTYpY, POIIIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO HapoJa
Poccun.

JI9. llenHOCTHOE OTHOIIICHUE K
rOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY
HaCJIENIO0, TAaMSTHUKAM,
TpaauLusaM Hapo10B Poccun,
JIoCTKeHusM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TpyZe.

JI10. Uneiinas yOex1I€HHOCTD,
TOTOBHOCTD K CITY’)KCHHIO U 3aIIIUTE
OreuecTBa, OTBETCTBEHHOCTbH 3a
ero cyan0y.

CHOCOOHOCTH aJJallTUPOBATHCS
K DMOIIMOHAIEHBIM
U3MCHEHUSIM U MIPOSIBIISATh
'MOKOCTb, OBITH OTKPBITBIM
HOBOMY.

OK 07. CopeiicTBOBaThH
COXPAHCHHIO
OKpPYKaroIIen Cpeibl,
pecypcocOepekeHuIo,
3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYAHBIX
CUTYaITUSX

JI27. ChopMupoBaHHOCTH
3KOJIOTHYECKOU KYJIbTYpHI,
IIOHMMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKHUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHKE
r7100a1bHOTO XapakTepa
9KOJIOTMYECKHUX TpobIeM.

JI28. IInanupoBanue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpYKaIoIlIeH cpesie Ha OCHOBE

MP 8. JlaBaTb OLIEHKY HOBBIM
CUTyaIusIM, BHOCUTh
KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
pPEe3yIbTATOB LIEIIAM.

MP11. Ymers ouieHHBaTh
PUCKH U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX
CHIKEHHUIO
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3HAHUA [IeJIEN yCTOMYUBOTO
Pa3BUTHS YEJIOBEUYECTBA.

JI29. AxTHBHOE HENpUITHE
JIEUCTBUI, IPUHOCSIINX BPE
OKpY>Kalolleu cpene.

JI30. YMeHue nporao3upoBarb
HEOJIaronpusATHBIC SKOJIOTUYECKHE
MOCJIC/ICTBUSI PEITPUHUMAEMBIX
JICUCTBUM, MPEIOTBPAILATH UX.
JI31. Pacuupenue onsita

eI TEILHOCTH KOJIOTHUSCKOM
HaIPaBJICHHOCTH

OK 08. Ucmomp30BaTh
cpencTBa PU3NIECKOM
KYJIBTYpBI 17151
COXPaHCHHUS U
YKpETIEHUS 3J0POBbS B

J120. ChopmMupoBaHHOCTH
3JI0pOBOTO ¥ Oe30macHoro odpasza
YKM3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 370POBBIO.
JI21. IToTpeGHOCTH B (hU3UUIECKOM

nporecce COBEpUICHCTBOBAHUH, 3aHATUAX
npodeccuoHaIbHON CIOPTUBHO-03/J0POBUTEIILHON

JESTEIIbHOCTH U JESITENIbHOCTBIO.

nojAep KaHus JI22. AXTUBHOE HETIpUSITHE

HEO0OXOUMOT0 YPOBHSL | BPEIHBIX IIPUBBIYEK U UHBIX (POpPM

du3nueckoit IPUYMHEHUS Bpeaa Gu3ndeckomy

[10JIFOTOBJIEHHOCTH U TICUXUYECKOMY 3/J0POBBIO.

OK 09. Ilons3oBatecst | JI23. ['oTOBHOCTB K TpyAY, MII24. Ucnonb30BaTh
npodeccuoHaIbLHON 0CO3HAHME [IEHHOCTH MacTepCTBa, | CpeACTBAa MH()OPMAITMOHHBIX U

JIOKYMEHTalMeW Ha
rOCYIapCTBEHHOM H
MHOCTPAHHOM SI3bIKaxX

TpYyAOIIO0HeE.

J124. T OTOBHOCTH K aKTHBHOM
NEeSTENIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJHSATH TaKYIO JESITebHOCTD.
J132. ChopmMupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHUKH,
OCHOBaHHOTO Ha JUAJIOTe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B OJUKYJIBTYPHOM
MUpE.

JI33. CoBepuieHCTBOBaHUE
SI36IKOBOM M UMTATEIBCKOU
KYJIBTYpPBI KaK Cpe/ICTBa
B3aMMOJICHCTBHS MKy JTFOIBMHU
Y TIO3HAHUS MUPA.

JI14. Oco3HaHne THYHOTO BKIIaJa
B IIOCTPOCHUE YCTOMYHUBOTO
Oyymiero.

JI26. T'0TOBHOCTBH U CLIOCOOHOCTH K
00pa3oBaHMIO U
caM000pa3oBaHUIO Ha

KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHHTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aI[MOHHBIX 337124 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKHU, TEXHUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcocoepexeHus,
MIPABOBBIX M ATHYECKHUX HOPM,
HOpPM UH(POPMAITMOHHON
0€30ITacHOCTH.

MII25. Bnagets HaBBIKAMU
pacrio3HaBaHMSI U 3aITUTHI
uHpopManuu,
MH(OPMaLMOHHON
0€30IMaCHOCTH JIMYHOCTH.
MII21. BmageTs HaBBIKAMH
nosryueHus: "HGOpMaIuu u3
HUCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO
OCYIIECTBIISATH MOUCK, aHAJN3,
CHCTEMaTHU3aIUI0 U
HHTEPIPETAIMIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U (hopM
MIPEICTABJICHHUSI.

MII23. OuenuBaTh
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MPOTSKEHUH BCEU KU3HU

JIOCTOBEPHOCTb,
JETUTUMHOCTH UH(OPMALINH,
€€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHYECKUM
HOpMaM.

MPS. J/laBaTh OLIEHKY HOBBIM
CUTYyaIUsIM, BHOCUTD
KOPPEKTHUBBI B ICSITEIHLHOCTb,
OIICHHBATh COOTBETCTBUE
PE3yIbTATOB LICJISAM.

MP11. YMeTh oLieHUBATH
PHUCKHU ¥ CBOCBPEMEHHO
MIPUHUMATD PEIICHUS 110 UX
CHIDKCHHUIO
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB @PI'OC COO (mpeamMeTHbIX) ¢
oOpaszoBareabHbiMH pe3yabTatamu PI'OC CIIO
(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO

npeaMera ¢ mpoQeccruei)

HaumenoBanue
o0menpodgeccHoHaAIbHBIX
AMCUMILINH C
oOpa3oBaTeJIbHLIMH
pe3yJibTaTaMu,
HMEKIIMMH B3aMMOCBS3b
¢ npeamMeTHoimu OP

HaumenoBanue HaumenoBanue
npodeccuoHaIbLHbIX npeaMeTHbIX
moayJieit (MIK) ¢ pe3yiabratoB ®I'OC
oOpa3oBaTeJbHLIMH COO, nmermumx
pe3yJibTaTaMu, B3auMoOCBs3b ¢ OP
MMeEIOINMHU dIrocC C1io

B3alIMOCBSI3E C
npeamerasivu OP

HanmenoBanme
paszenoB/TeM U3
paboueii
MIPOTrpaMMBI 11O
peIMeTy

01 OcHoOBBI MHXKEHEPHOU
rpaduku

YMers:

YUTATh YEPTEXKU CPeAHEH
CIIOKHOCTH

1. ymenue cBOOOIHO
OIIepUPOBATH MOHATHIMU:
IpSMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP,
KOOPIWHATHI TOUKH,
KOOPJIMHAThI BEKTOPA,
CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOPA Ha
YHCII0, Pa3I0KEHHUE
BEKTOpa 1o 0asucy,
CKaJIsIpHOE NMPOU3BEICHHE,
BEKTOPHOE NPOU3BEICHHUE,
yroJl MEXy BEKTOPaMU;
YMEHHUE UCIIOIb30BaTh
BEKTOPHBIN U
KOOPJAMHATHBIN METOJ JUIs
peIIeHHs] TEOMETPUIECKUX
3aJa4 v 3a/1a4 Jpyrux
y4eOHBIX MPEIMETOB

2. yMEHHUE ONepupoBaTh
MOHATHSIMU:
MHOTOI'paHHMK, CEUEHUE
MHOTOTpaHHUKA, KYO,
napasiesienunes, npusma,
nupamua, hpurypa u
MIOBEPXHOCTb BpaICHUS,
IWIAHAP, KOHYC, Tap,
cdepa, ceueHus: GUrypsl
BpallleHHUs, TUIOCKOCTb,
Kacaromascsi cepsl,
UWJIMH]Ipa, KOHYCa,
TUIOIIA/Ib IOBEPXHOCTH
MUPAMUJIBI, IPA3MBI,
KOHYca, HIMIMHIPA,
momaask chepol, 00bemM
Ky0a, mpsIMOYTOJIEHOTO
napajjiesIenunena,

Koopaunats! u
BEKTOPBI

MHororpanHuku
U TeJla BpalleHus
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MUPAMUJIBI, IPH3MBI,
IWJINH]Ipa, KOHYCa, [1apa;
yMEHHUE U300pakaTh
MHOTOTPaHHUKHU U
MMOBEPXHOCTH BPAILICHHUS,
WX CEUEHHS OT PYKH, C
MTOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE paclio3HaBaTh
CHMMETPHIO B
MIPOCTPAHCTBE; YMCHHE

pacrno3HaBarh
IIpaBWJIbHbIE
MHOTOI'PaHHUKHU
OI1.02. OcHoBBI 1. yMEHHE Koopaunats! u
3JIE€KTPOTEXHUKH BBIUUCIIATH BEKTOPBI
YMmern reoMeTpUYEeCKue MHororpanHuku

UCIIOJIb30BaTh B paboTe
AJIEKTPOU3MEPHUTEILHEIE
pUOOPHI

BEJIMYMHBI (JJIMHA, YTOJ,
IUIOIIAAE, OOBEM,
TUTOIIA b IOBEPXHOCTH),
HCIOJIb3Ys U3yUCHHBIC
(hOpMYIIBI B METOIBI

2. yMEHHE
OIIEPUPOBATH TOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMA
KOOPJIMHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BE/ICHUE,
yroJl MeXIY BEKTOPaMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA Ha
YKCII0; HAXOJIUTh C
MTOMOIIIBIO U3YUEHHBIX
(hopmyn KOOpIUHATHI
Cepe/IMHBI OTPE3Ka,
paccTostHue MEKIY ABYMS
TOYKAMU

1 TCJIa BpalliICHHA

OI1.03. OcHOBHI
MaTepuagoBeACHU
YMeTh

MMOJIL30BaThCS
CIIPABOYHBIMHU TAOIUIIAMU

yYMEHUE U3BJICKATH,
UHTEPIPETUPOBATD
nHpopmanuio,
MPEJCTABICHHYIO B
TabnauIax, Ha
auarpammax, rpadukax,
OTPaXKaroIyK CBOMCTBA
peabHBIX MPOLECCOB U
SIBJICHUI; TIPE/ICTABIIATh
MH(POPMAIIHIO C TIOMOUIBIO
TaOJIUI ¥ TUarpaMm;
HCCIIeI0BaTh
CTaTUCTHUYECKHE JJAHHBIE,
B TOM YHCJIE C
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IPUMEHEHHEM
rpau4ecKuX METOJIOB U
JJIEKTPOHHBIX CPEICTB

OI1.04. lomycku u
TEXHUYECKUE U3MEPEHHSI
YMeTs:

KOHTPOJIMPOBATH KAY€CTBO
BBITIOJTHAEMBIX padoT

1. YMEHUE PEeIaTh
TEKCTOBBIE 33JJa4l Pa3HbIX
THUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, 10JIU M YacTH)
COCTaBJISITh BBIPAXKEHMUS,
ypaBHEHHUs, HEpaBEHCTBA
U UX CUCTEMBI 110
YCIIOBHIO 33]auH,
HCCIIEI0BATh M1Oy4EHHOE
pelleHre U OLeHUBATh
MPaB0N0I00HOCTh
pe3ynbTaToB

2. YMEHHE BbIOMPATh
NOAXOASIINN U3y4YEeHHBIN
METOJ ISl PELICHUS
3aJa4u, paclo3HaBaTh
MaTreMaTH4ecKue (aKThl 1
MaTeMaTHYeCKUe MOJEIH
B IIPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX,
B UCKYCCTBE; YMEHHUE
IPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX
OTKPBITUHA POCCUICKON U
MHPOBOM
MaTEMAaTHYECKON HAYKH.

DNeMEHThI
KOMOWHATOPHKH,
CTaTUCTUKH U
Teopuu
BEPOATHOCTEMN

1IM.01

MJIK.01.04. Kontpoib
Ka4yeCcTBa CBapHBIX
COCIUHEHUN.

YMeTs:

MI0JIb30BaTHCA
IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOHN U
HOPMaTHUBHOMN
JIOKyMEHTaluen

1. OIICHMBATH
BEPOSITHOCTH PeabHbBIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4YalHbIMHU
BEIIMYMHAMU; YMEHHUE
IPUBOINUTH PUMEPHI
MIPOSIBJICHUS 3aKOHA
OOJBIINX YHCEN B
MPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSX;
2. YMEHHE
U3BIIEKATh,
WHTEPIPETHPOBATH
uH(pOpMaIHIO,
MIPEJICTaBIICHHYIO B
Ta0IMIIax, HA
nuarpammax, rpapukax,
OTpa’KaroIlyro CBOHCTBA
peabHBIX MPOIECCOB H
SIBJICHUIA; IPEICTABIIATh
MH(}OPMALIHIO C TOMOUIBIO
TaOJIMI U AUarpamm;
UCCIIeI0BaTh
CTaTUCTHYECKHE JJAHHBIE,

DeMeHTbI
KOMOWHATOPUKH,
CTaTUCTHKH U
TEOpHUH
BEPOATHOCTEMN
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B TOM YHCIIE C
MIPUMEHEHUEM
rpauuecKux MEeToA0B U
3JICKTPOHHBIX CPEJICTB.

1

54




