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1. OBIIASI XAPAKTEPUCTHUKA PABOYEWA IPOIPAMMBI YYEBHOM
JUCHUITVIMHBI OY 1.07. MATEMATHUKA

1.1 O0JacTh NpUMeHeHHA padoyeil MPOrpaMMsbl
O6meobpazoBarenpaas aucnuminaa OY /[, 07. MartemaTuka sBIIsSeTCS 00S3aTEeIbHBIM IPEIMETOM Ha
JaHHOM ypoBHe oOpa3zoBanusi B cooTrBerctBun ¢ PI'OC COO c¢ ywetoM mnpodeccrnoHaTEHON
HampasiaeHHocTH B cootBeTcTBHH ¢ DI'OC CIIO.

1.2. MecTo yueOHOii JUCUMIJIMHBI B CTPYKTYpe MPOorpaMMbl MOAr0TOBKHU CHEIUATUCTOB
CpeIHero 3BeHa:

MNOATrOTOBKU CHCHHUAIMCTOB CPCAHCTO 3BCHA: AOUCHUIIIIMHA BXOIUT B O6HICO6pa3OBaTCJ]BHI>II\/'I
YIeOHBIN ITHKI.

Oo6meoOpa3oBaTenbHas auciuuIuimHa «MaTemaTtukay SIBISeTCs 00sS3aTeIbHOM YacThIO
o0mreo0pa3oBaTenpHOrO KA 00pa3oBaTenbHOM porpaMmel B cootBercTBUH ¢ PI'OC COO mo
crenpanbHOCTIM 44.02.01 [JomkonbHOE 00pa3oBaHUeE.

1.3. OcHOBHOI 11eJIbI0 U3YUYeHHs MaTEMATHKH B OPTaHU3AIIIX CPETHET0 MPO(ecCHOHaTHFHOTO
oOpazoBanus spusiercss (OpMHpPOBaHUE (QYHKIHOHAIBLHO MaTeMaTHYeCKOH TIpaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTeMaTU4Y€CKUE ACICKThI B PCAJIbHBIX XU3HCHHBIX CUTyallUAX W IIPU U3YUCHUH OPYTHUX
y4eOHBIX TPEMETOB, TPOSBICHUE 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyITHUpOBaTh MX Ha S3BIKE
MaTE€MAaTHKH U CO3JaBaThb MAaTCMaTUYCCKUEC MOJCIIN, HpI/IMCHHTB OCBOCHHLIﬁ MaTeMaTI/I‘IGCKI/Iﬁ annapaT JJIA
pELICHHS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJIYYEHHBIE PE3YIIbTATEHI.

KitoueBbiME 3a71a9aMy H3y4eHUS] MATEMATHKU ¢ YIETOM MPEEMCTBEHHOCTH C OCHOBHOM
LIKOJIOW SIBJISIFOTCS:

-popMupoBaHUE  I[EHTPAIBHBIX  MATEMAaTHYCCKUX TOHATHHA  (YUCIIO, BEIUYHHA,
reoMerpuueckas  (Qurypa, TmepeMeHHas, BEpPOSITHOCTb, (QYHKIHs), OOCCICUNBAOIINX
MPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHus 00y4atOIIHXCS;

-[0/IBeJICHHE O0YJarOIIUXCsl Ha JOCTYITHOM JUIsSi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMAaTUKH U OKPYKAIOIIEro MHpa, MOHMMAaHHE MAaTeMaTUKH KaK YacTh OOIIeH KYIbTYpHI
YeII0BEYeCTBa;

-pa3BUTHE  UWHTEIUVICKTYaJdbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  OOydwarommxcs,
MO3HABATENbHON aKTUBHOCTH, UCCIIEIOBATENECKUX YMEHU I, KpUTHYHOCTH MBIIIIJICHHS], UHTepeca K
U3YYCHUIO MaTEMaTHKH.

1.4. IInanmpyemble pe3yJbTaThl 0cBoeHUs nporpaMmsl mo OY/1.07. MaremaTtuka

1.4.1 OcBoenue yuedoHoil qucuumiunbl OYJ.07. MaTtemaTuka o0ecre4uBaeT J0CTH:KEHHe
CTYAE€HTAMHU JHYHOCTHBIX Pe3yJbTATOB:

1) rpask1aHCKOTO BOCTIMTAHUSL:

c(OPMHUPOBAHHOCTb TPAXKAAHCKON IMO3MLIMK O0OYYaroIIerocsi Kak akTHMBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHIMCKOro OOIIeCTBa, MpEACTaBICHHE O MaTeMaTHYECKMX OCHOBaX (DyHKIIMOHHUPOBAHHS
Pa3IMYHBIX CTPYKTYD, ABJICHHUN, IPOIEyp TPaKTaHCKOTO 001IecTBa (BEIOOPHI, OTPOCHI M IPYTOE), YMEHHE
B3aUMO/ICHCTBOBATh C COUUAILHBIMA MHCTUTYTaMU B COOTBETCTBUH C X (QYHKIHMSIMHU U Ha3HAYCHHUEM;

2) MaTPHOTUYECKOTO BOCITUTAHHMSI:

c(OPMHPOBAHHOCTh POCCUICKON TpakJaHCKON WICHTHYHOCTH, YBKEHHsI K TIPOLUIOMY U
HACTOALIEMY PpPOCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K JOCTM)KEHHSAM POCCHICKHX
MaTEMaTHKOB ¥ POCCHHCKON MaTEMaTHYECKON IIIKOJIBI, HCTIOJIB30BAHNE ITHX JOCTHKEHUH B APYTUX HAYKaX,
TEXHOJIOTHSX, c(hepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUSL:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCHHMCKOro Hapoaa, c(HOpMHUPOBAaHHOCTb HPABCTBEHHOI'O
CO3HAHHUs, 3THUYECKOI0 IOBEJCHMSI, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HAayKH U
JESITEIbHOCTBIO YIEHOI0, OCO3HAaHHUE JIMYHOT'O BKJIA/1a B IOCTPOEHUE YCTOHYUBOrO OyayIIEro;

4) 5CTETHYECKOr0 BOCTIUTAHUSL:



ACTETUYECKOE OTHOIICHUE K MHUPY, BKIOYAs OSCTETHKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHI, BOCIPUUMYMNBOCTh K MATEMATHYCCKUM aCIIEKTaM Pa3IMIHBIX
BUJIOB NCKYCCTBA;

5) Gpu3HMUECKOrO BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb YMEHHUSI MPHUMEHITH MaTeMaTUUECKHWEe 3HAHHWA B HHTEpecax 3J0pOBOrO M
Oe3omacHOr0 00pasza >KW3HW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0OPOBBIO (3I0pPOBOE MHUTAHHE,
cOaaHCHPOBAHHBIN PEXUM 3aHITHA W OTIbIXa, PeryiisipHas (Qu3nWdecKkas aKTHBHOCTH), (U3NIECKOe
COBEPILECHCTBOBAHUE MIPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHOMN IS TEIBHOCTHIO;

6) TpyJI0BOTO BOCTIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH TPYyHONOOWs, HWHTEpPEC K pasIudHbIM cdepam
npodecCHOHANBEHON NIESITEIBHOCTH, CBSI3aHHBIM C MaTEMaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOODP OyayIuel npodeccun 1 pealn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE [UTaHbl, TOTOBHOCTD
M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHHIO Ha MPOTSHKEHWH BCEH JKH3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEHICHUH MTPAKTHUECKUX 33]]a9 MAaTEMaTHIeCKON HAIPaBICHHOCTH;

7) 9KOJIOTUYECKOT0 BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTh 3KOJIOTHUECKOHN KYJIBTYpPhI, TOHUMAHUE BIUSHUS COIMATHHO-3KOHOMUUECKUX
MPOIIECCOB HA COCTOSIHWE IIPHUPOJHOM W COIMABHOW Cpenbl, OCO3HAaHWE TI00AIBHOTO XapakTepa
JKOJIOTHYECKUX TPOOJIeM, OPUCHTAIUS Ha MPUMCHCHHUE MaTEeMaTHUSCKUX 3HAHWMA JUIs PEIICHUs 3a/1ad B
00acTH OKpy’Karoliel cpelbl, TUIAHKPOBAHUE MOCTYMKOB M OIEHKH MX BO3MOXKHBIX TOCIEICTBHH IS
OKpPY>KaroIlel Cpepl;

8) EeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 00IIIeCTBEHHOW IPAaKTUKH, TOHUMaHHE MaTeMaTHIeCKON HayKH Kak c(hephl YeI0BEUeCKON AeATEIThHOCTH,
3TarmoB e€ PasBUTHS W 3HAYMMOCTH JUIS PA3BUTHUS IMBHIIU3AIUH, OBJIAJIEHUE SI3BIKOM MaTeMaTUKH W
MAaTeMaTUYECKON KyJbTypOH KaK CPEICTBOM IIO3HAHHUS MHpPA, TOTOBHOCTb OCYLIECTBIISITH MPOEKTHYIO U
HCCICTOBATCILCKYIO JCATCIIbHOCTh MHAUBUAYAJIIBHO U B I'PYIIIC.

1.4.2. MeTanpeaMeTHbIe Pe3yJbTAThI

B pe3synbraTe u3yueHusi MaTeMaTHKU Ha YPOBHE CPeIHETr0 00IIero o0pa3oBaHus y 00ydaromerocs
OynyT chOpMHUPOBaHBI [O3HABATE/ILHBIE YHHBEPCAIbHBIC YYeOHBbIC CHUCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJbHbIC y4YeOHbIC JCHCTBUS, PEryJISATHBHBIC YHHUBEpCAIbHbIC y4eOHbIC IEHCTBHUS, COBMECTHAs
JIeSTeIILHOCTb.

VY oOyuaromerocst OynyT chopMHUpOBaHEI cienyone 6a3oBble JOrHyecKue IeHCTBU KaK 4acTb
MO3HABATENbHBIX YHUBEPCATHHBIX YUEOHBIX NEHCTBHIA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHWH MEXIy MOHATUAMH, (DOPMYIIMPOBAThH OIPEIEICHNs TOHATHH, YCTAHABIIUBATh CYIIECTBEHHBIN
MpHU3HAK Kiaccu(UKaIMU, OCHOBAHUS JIJIsi 000OIICHUS U CPAaBHEHMSI, KPUTCPUH MPOBOAMMOI0 aHAJIN3a,;

BOCIIPHHUMATh, (OPMYNIHpOBaTh M  I[peoOpa3oBBIBaTh CYXKICHHSA: YTBEPAUTENbHBIE U
OTpHUIaTEeNbHbIE, €IUHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MIPOTHBOpEUHs B (pakTax, JaHHBIX,
HaOJMIONEHUSIX M YTBEPXKACHUSX, Mpearatb KpUTEPUH Uil BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIA;

ACJIaTb BBIBOJBI C HCIIOJIB30BAHHWEM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKHIO‘leHHﬁ, YMO3aKJ'IIO"IeHI/If/1 10 aHAJIOT'uH;

MPOBOANTH CaMOCTOSITENIFHO JIOKa3aTeIbCTBA MAaTEMaTHUYECKHUX YTBEPXKIEHUH (TpsMBIE W OT
NPOTHBHOTO), BBICTPaMBaTh apryMEHTALMIO, NPUBOAWTH HPUMEPHl M KOHTPHpPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh croco0 pemieHuss y4eOHOH 3amaum (CpaBHUBATh HECKOJBKO BapHUaHTOB PpEILEHHS,
BBIOMpATh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).

VY oOyuaroierocss OyayT cOpMHUPOBaHBI CACAyIOIIME 0a30Bble MCCIET0BATENbCKHE ICHCTBHS
KaK 4acTh MO3HABATE/IbHBIX YHUBEPCANBHBIX YUCOHBIX ICHCTBUI:
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WCIIONIb30BaTh BOMPOCHl KaK HCCIIEIOBATCIbCKUN WHCTPYMEHT TMO3HAHUS, (OPMYITUPOBATh
BOTIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUYHUE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (popMHpOBATH
TUTIOTE3Y, apTyMEHTUPOBAThH CBOIO MTO3UINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBAHUE MO YCTAHOBJICHUIO
OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISABICHHIO 3aBHUCHMOCTEH MEXIY
00beKTaMHU, SIBIICHUSIMH, TTPOIIECCAM;

CaMOCTOSITETIBHO  (POPMYJTHPOBATL OO0OOIMICHUS W BBIBOJABI 10 Pe3yabTaTaM MPOBEAEHHOTO
HaOJIFOICHHS, WCCICOBAHUS, OICHUBATh OCTOBEPHOCTh IMOJYYCHHBIX pE3YyJIbTaTOB, BBIBOJAOB U
00001IEeHHNI;

IIPOrHO3UPOBATH BO3MOXKHOEC Pa3BUTUC IIPOLECCA, a TAKXKC BBIABUIATh IIPEAIIOJIOXKCHHUA O €ro
Pa3BUTHUU B HOBBIX YCJIOBHUAX.

Y oOyuaromierocs OymyT chopMUpOBaHbl yMeHHS PpadoTaTh ¢ WHGOpMAIHUEd KaKk 4YacTh
M03HABATEIILHBIX YHUBEPCATbHBIX YUCOHBIX ICHCTBHIA:

BBISBJISITH JeUIUTH HH(DOPMAIIUK, TaHHBIX, HEOOXOAMMBIX JJIsSI OTBETa Ha BOIIPOC M JUIS PEIICHUS
3a7a4u;

BbIOMpPATh HHPOPMALIUIO U3 HICTOUHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMATU3UPOBATh U
UHTEPIPETUPOBATh HHPOPMAIMIO PA3IMYHBIX BUJOB U (OPM MpenCTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(POPMAIHIO, TPEACTABIATh €€ B PA3IMYHBIX (OpMax, HIUTIOCTPUPOBATH
rpapuyecky;

OLIEHMBAThH HAAEKHOCTH HHPOPMALIUH IO CAMOCTOSTETHLHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

VY oOyuatomerocss OynyTr chopMHpPOBaHBI YMEHHS OOLIEHHUS] KAaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX YU€OHBIX IeHCTBUH:

BOCIIPHHUMATDH U (OPMYJIUPOBATH CY>KACHUS B COOTBETCTBUHU C YCIOBHUSMH M LEISAMHU OOILEHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBATh MTOSICHEHUS
0 X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOMYYEHHBIN pe3yNbTaT;

B X0JIe 00CYXKIEHHS 3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYXKIaeMOi TeMbl, MPOOIEMBI, peraeMoin
3aJ1a4M, BHICKA3bIBaTh WU, HAIIEIEHHBIE Ha TIOWCK PEIIeHHUs, COTIOCTABIATh CBOU CYKJCHHUS C CYKACHUAMU
JpYruX y4YacTHHKOB JHajiora, OOHApYXXHMBAaTh pPa3iMYMe W CXOJACTBO IO3WLMHA, B KOPPEKTHOH ¢opme
(bopMyIpoBaTh Pa3HOIIACHS, CBOM BO3PAXKEHUS,;

MPECTaBIATh PE3yNbTaThl pEUIeHHS 3aJaud, OJOKCIEPUMEHTa, WCCIIEOBaHUs, IMPOEKTa,
CaMOCTOSITETIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3aJad Npe3eHTalud M O0COOEHHOCTEH
ayJIUTOPHH.

VY oOyuaromerocst OyayT cOpMHPOBaHBI YMEHHUS CAMOOPraHM3alMU KaK YacTb PEryJSITHBHBIX
YHHUBEPCAIbHBIX YU€OHbIX 1EHCTBU:

COCTABJISITH TIJIaH, AJITOPUTM PEIICHUS 3a/a9d, BBIOUPATH CIIOCOO PEIICHHSI C YIETOM HMEIOTITIXCS
peECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PEIICHUHA C
y4€TOM HOBOM MH(pOpMAITHH.

VY oOyuatomierocst OyayT cOpPMHPOBAHBI YMEHHUS CAMOKOHTPOJSA KaK 4YacTh PErYJISTUBHBIX
YHHUBEPCAIbHBIX YU€OHbIX IeHCTBU:

BJIaJIeTh HABBIKAMHU II03HABATENILHOW pe(IIEeKCUM KaK OCO3HAHHS COBEPINAEMBIX JICHCTBUU W
MBICIIUTEJIFHBIX TIPOLIECCOB, UX PE3yJIbTATOB, BIAAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS ITpoLecca
U pe3yJIbTaTa PelIeHrss MaTeMaTHIeCKOM 3a1a4uH;

NpE€aABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH IIPpHU PCIICHUUN 3a/la4i, BHOCUTH KOPPEKTUBLI
B ACATCIIbHOCTS HA OCHOBE HOBBIX O6CTO$IT€J'ILCTB, JaHHBbIX, Haﬁ,[[eHHBIX OH_II/I60K, BBIAABJICHHBIX TPYﬂHOCTeﬁ;
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OLICHUBATL COOTBCTCTBUC PC3yJIbTaTa LCIN U YCIIOBUAM, OOBSCHSITH MPUYXUHBI JOCTUIKCHUSA HUIIN
HCAOCTUIKCHUA PC3YJIIbTATOB ACATCIIbHOCTU, HAXOAUTH OIHI/I6Ky, AaBaTb OLCHKY HpI/IO6p6TéHHOMy OTIBITY.

VY obyuatomierocst 0yayT copMUPOBAHEI YMEHUSI COBMECTHOI 1esITeJIbHOCTH:

MMOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIBHON PabOThI IPU PEIICHUU
yueOHBIX 3a]1a4, TIPUHUMATh Ie]lb COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOU
paboTHI, pacpeAemNsiTh BUIBI padoT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC U Pe3yabTaT padoThl, 0000IaTh
MHEHUS HECKOJIBKUX JTFO/ICH;

Y4acTBOBATh B TPYMIIOBHIX opMax paboThl (00CYKACHUSI, 0OMEH MHEHHI, «MO3TOBBIE IITYPMBD) U
WHBIC), BBIMIOJIHATH CBOK YaCTh pa0OTHI U KOOPAMHUPOBATH CBOM JIEHCTBUS C IPYTHMMHU WICHAMU KOMAaH/IbI,
OIIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIINH IPOAYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMOJICHCTBUS.

1.4.3. [IpenmMeTHBIE pe3yabTATHI
Yuca 4 BeJJMYMHBI

OIICPUPOBATH NOHATUAMU: HATYPAJIbHOE, [ICJI0€ YUCJI0, UCIIO0JIB30BaTh NMPHU3HAKU ACJIMMOCTHU LEJIbIX
YHCell, Pa3JIoKEHHE YUCIa Ha TIPOCThIE MHOXKHTEIH ISl PELISHHS 33/1a4; PallMOHAIBHOE U ISUCTBUTEIBHOE
9HCII0, OOBIKHOBEHHAS M JIECATHYHAS APOOb, MPOLCHTHI; JIOTapu(M YHCIIa, ECATHYHbIC W HAaTypaJbHbIC
JorapuQmel.

BBIIIOJIHATH apI/I(I)MCTI/I‘ICCKI/Ie ornepanum ¢ palfuOHaJIbHBIMU U JIECTBUTEIbHBIMU YHUCJIaMHU,

BBITIOJHATH TPUOIKEHHBIE BBIUYMCICHUS, UCIIONB3Ys MpaBUia OKPYIJIEHUS, AeiaTh MPUKUIKY U
OLICHKY pe3yJibTaTa BbIUHCICHU;

OTIEpUPOBATH MOHATUSAMU: CTENICHB C IIEJTBIM ITOKA3aTeNIeM, CTENEHb C PAIlHOHAIEHBIM TIOKa3aTeleM;
cTaHaapTHas ¢opMma 3alMcy JCUCTBUTEIBLHOTO 4YHCIAa, KOPEHb HATYypajlbHOW CTENEHH, HCIIOJIh30BaTh
MOIXOJAIIYIO (OPMY 3aITUCH JEHCTBUTENBHBIX YHCEN IS PEIICHHUS IPaKTHYECKUX 33724 U MPEICTABICHUS
JTAaHHBIX;

OTIepUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJIBHOTO YT, UCIIOIb30BaTh 3alIHCh
NPOM3BOJIBHOTO yIia uepe3 00paTHble TPUTOHOMETPUUECKUE (DYHKLINH.

YPaBHeHHﬂ H HEPABECHCTBA

ONEpUpPOBaTh MOHATHUSAMHU: TOXKIECTBO, YpPaBHEHWE, HEPABEHCTBO, LEJ0E, PALHOHAIBHOE,
UpPpAlMOHANIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YpaBHEHHE; CHCTEMa JIMHEHHBIX
YPABHEHUI U €€ PEIICHME, UCII0JIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUMN JUI PELICHHs NPAKTHUECKUX
3a/1ay;

BBHITIOJIHATh MPEOOPA30BAHUS TPUTOHOMETPHUYECCKUX BBIPAKCHUH W PElIaTh TPUTOHOMETPHUYECKHE
YPaBHEHUS; LIENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAXKEHUI U peliaTh OCHOBHBIE THUIBI LIEJBIX,
palOHANBHBIX U UPPAIMOHATBHBIX YPABHEHUH W HEPABEHCTB; BBHIOIHATH NMPE0Opa30BaHUs BBIPAKEHUH,
COJIepKAIMX JIOTApU(MBI, ONMEPHPOBATh MOHATHIMHU: JIOTapu(MUUECKOE YpaBHEHHE W HEPaBEHCTBO,
peaTb OCHOBHBIE THIIBI JIOTapU(YMUUECKUX YPAaBHEHUH U HEPABEHCTB;

IIPUMCHATHh YPaBHCHUA U HEPABCHCTBA JJI PCHICHUA MAaTEMATUYCCKUX 3a/1ad U 3a/1a4 U3 pa3JInIHbIX
oOracTell HAYKH W peabHOM KU3HU;

MOZACIIMPOBATL PCAJIbHBIC CUTyallUM Ha SA3BIKE aJ'IFC6pBI, COCTAaBJIATh BBIPAXKCHUA, YPaBHCHUA,
HEPABCHCTBA M CHCTCMblI HEPABCHCTB II0 YCJIOBHIO 3aJadd, HCCICA0OBATH IIOCTPOCHHBLIC MOJCIN C
HCIIOJIb30BAHUEM allriapara aJ'IFC6pI:I.

MIPUMEHATh CBOMCTBAa CTENEHH I TNPeoO0pa3oBaHUsl BBIPAKCHHWH, ONEPUPOBATH HMOHATHSIMHU:
[I0OKa3aTeJIbHOE YpPAaBHEHHE M HEPABEHCTBO, pelIaTb OCHOBHBIE THUIIbl [OKA3aTEIbHBIX YPAaBHEHHU U
HEPaBEHCTB;



HaXOOUTb PCHICHUA HpOCTeﬁMHX TPUTOHOMCTPUYCCKUX HCPABCHCTB, HpOCTGfIH.IPIX CUCTEM H
COBOKyrIHOCTeﬁ panuoOHAJIbHBIX ypaBHeHI/Ifl " HCPABCHCTB.

DyHKUMU ¥ rpaduku

ONEepPUPOBATh TMOHATUAMU: (PYHKIHMSA, CIMOCOOBI 3amaHus (QyHKIUHU, 00JacTh OINpPENEICHUS U
MHO>KECTBO 3HaUeHUH (PYHKIWH, TpapuK (HYHKIIH, B3aNMHO 0OpaTHBIE (PYHKIINN; YETHOCTD U HEYETHOCTD
GyHKIUHM, HYyId (QYHKIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, TEpUOAMYECKas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (QYHKIIUH, HAUOOJIbIIIee U HAMMEHBIIICEC 3HAYCHUS (DYHKIIHU
Ha TPOMEXKYTKE, HCIONB30BaTh WX JUIS HCCIeAOBaHUs (YHKIWH, 3alaHHON rpadukom; rpaduku
MOKA3aTEILHOM, JIOTAPU(PMHUSCKON U TPUTOHOMETPUICCKUX (PYHKIMH, N300paxkaTh MX Ha KOOPAUHATHOU
TUTOCKOCTH W MCIIOJIH30BATh JUTS PEUICHUS] YPAaBHECHHI M HEPABEHCTB;

WCTIONB30BaTh rpadpuky PyHKITH IS pelIeHus] ypaBHEHHH;

CTPOUTH M YUTATh TpaQUKH TMHEHHON PYHKUIUH, KBaApaTUUHON (QYHKINHU, CTENEHHON (YHKLIUU C
LIEJIBIM TIOKa3aTelNeM;

n300paxkaTh Ha KOOPAWHATHOM IIOCKOCTU rpa)MKH JIMHEHHBIX YPaBHEHUH U HCTIOIB30BATh UX JUIS
peLIeHUs] CUCTEMBI JIMHEHHBIX YPaBHEHU;

UCTONB30BaTh rpaduku GYHKUMI A UCCIEJOBAaHUS MPOLECCOB M 3aBUCUMOCTEH NPH PEILCHUU
3a7a4 U3 APYrHX y4eOHBIX MPEIMETOB U PEaIbHOW KHU3HH, BBIpaXaTh (OpPMYIaMu 3aBUCHMOCTH MEXIY
BEIMYNHAMMU.

Havajna MaTeMaTH4eCcKOro aHaJu3a

OICPUPOBATH NOHATHUAMMU: IMOCJICAOBATCIIBHOCTD, apI/I(I)MCTI/ILIeCKaSI 1 reoMeTpruiCCKasd NporpecCuu,
OecKOHEYHO yOBIBaroOIasi reoMeTpUdIecKas Iporpeccus, CyMMa OECKOHEYHO yOBIBArOIIEeH TeOMETPUIECKON
IPOIPECCHUH;

3alaBaThb IMOCICAOBATEIIBHOCTU pa3IMdYHbBIMHA CHOCO6aMI/I;

WCIIONIb30BaTh CBOWCTBA MOCIENIOBATENFHOCTEH U TPOTPECCHi JUId pEIIeHUS pPeajbHBIX 33134
MIPUKJIATHOTO XapaKTepa.

OIEepUpPOBaTh TOHATHUSAMH: HeNpepbiBHAS (YHKIWS, TMPOU3BOAHAS (GYHKIMH, HWCIOIB30BaTh
TrEOMETPUYCCKUI U (U3NICCKUI CMBICIT IIPOM3BOIHOM JJIs PEIICHHMS 32134,

HaxXOIWTb NPOM3BOAHBIC D3JIEMEHTApHBIX (YHKUMHA, BBIYUCIATH IPOU3BOIHBIC  CYMMBI,
NPOM3BENIEHHS, YACTHOTO (DYHKLHII;

HCIIOJIBb30BaTh IMPOU3BOJHYIO IJId HCCJIICAOBAHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTb MW 3KCTPEMYMBEI,
MNPUMCHSTH PE3YJIbTAThI UCCICAOBAHUS K ITIOCTPOCHUIO Fpa(l)I/IKOB; I HAXOXKACHUSA HAWTTYHUHICTO PEHICHUA
B IIPUKJIAIHBIX, B TOM YHUCJIC COLIMAJIbHO-OKOHOMUYCCKUX, 3aaadax;

OTIEPHUPOBATh MOHATUSIMU: IEPBOOOPa3Hast U HHTErpaJl, TOHUMATh T€OMETPUUECKUH U PU3NIEeCKUI
CMBICJI HHTETpaa;

HaXOJHUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIUH, BEIUNCIIAT UHTErpas 1o ¢popmyse HeroroHa—
JleliOnua;

pemaTh NpUKIAAHBIC 3a/1a4i, B TOM YUCJIC COUUAJIbHO-OKOHOMHNYECKOI'o 1 (1)H31/I‘ICCKOFO Xapakrtepa,
cpeacTBaM MaTEMAaTUYCCKOTO aHaJIn3a.

MHo:kecTBa 1 JIOTHKA
OHepI/IpOBaTL IIOHATHAMMA. MHOXKCCTBO, onepam/m HaJa MHOXXCCTBaAMH,

WCIIONIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar A ONUCAaHMS pPEalbHBIX IPOLECCOB U
SIBJICHUH, TIPU PELIEHUH 3a/1a4 U3 IPYyIUX y4eOHBIX NIPEJAMETOB;



OIICPUPOBATH MOHATUAMU: OIIPCACIICHUC, TCOPEMA, CIICACTBUC, NOKA3aTCIILCTBO.

I'eomeTpust

OIIEPUPOBATH MOHATUAMU: TOUKA, IIpsAMasi, IJIOCKOCTb,

MNPUMCHATb aKCUOMBI CTCPCOMETPHUHU U CICACTBUA U3 HUX IPU PCHICHUU I'COMETPUICCKUX 3aaY,
ONEeprUpPOBATH NOHATUAMU: NAPAJIJICITIBHOCTD U NEPIICHAUKYIIAPHOCTD MPAMBIX U HHOCKOCTCﬁ;
KJTacCH(PHUITPOBATH B3aMMHOE PACIIONIOKEHHE MPSMBIX U TIIOCKOCTEH B IMPOCTPAHCTBE;

OTIEPUPOBATh MOHITUSMHU: IBYTPAaHHBII YTOJI, TPaHH JBYTPAHHOTO yria, peOpo ABYrpaHHOIO yria,
JIMHEHHBIN yToJl IBYTPaHHOIO yIjia, FpajycHas Mepa ABYTPaHHOTO YyIJIa;

OIEPUPOBATh MOHATUSMHU: MHOTOIPAHHUK, BBINYKJIBIA U HEBBIMYKIIbI MHOTOTPAaHHHK, 3JICMEHTHI
MHOTOTPaHHUKA, IPAaBUIHHBIN MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHHKOB (IHMpaMuia, MpU3Ma, MPSIMOYTOJIbHBINA
napauienenumnen, Kyo);

KJIACCU(UIMPOBATh MHOTOTPAHHUKH, BBHIOWpas OCHOBAHHA U KiIacCH(UKAIWU (BBITYKJIBIE U
HCBBIIMTYKJIBIC MHOI'OIpAaHHWKH, IIPAaBUJIBHBIC MHOTI'OTPpAHHUKH, TIPAMBIC W  HAKJIOHHBIC IIPU3MBI,
napasuIeseuIIe bl );

OTIEPUPOBATh MOHATHIMHU: CEKyIlIas INIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;
OOBSICHATH IPUHIUITEI TIOCTPOCHUS CEYCHUH, MCTIONB3YS METO]I CIIEI0B;

CTPOUTH CEUCHNSI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIITOJIHATH (BEIHOCHBIC) ITIOCKHE YEPTEXHU U3
PHCYHKOB IPOCTHIX OOBEMHBIX (PHUTYD: BUA CBEPXY, COOKY, CHH3Y;

pelmaTth 3ada4v Ha HaAXO0XKACHUC T'COMETPHUYCCKHUX BCIWYHH 110 06pa3uaM HWiIn ajaropuTtMam,
IPpUMEHAA U3BECTHBIC AHAJIUTHYCCKHUE METOABI INPHU PCHICHUH CTAaHAAPTHBIX MaTEMaTUYCCKUX 3aJad Ha
BBIYHMCJICHUEC paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOYKaMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH OO0 ITJIOCKOCTHU, MCKIY
CKPCHINBAOIIIUMHUCS IPSAMBIMU; BBIYHUCIICHUC YITIOB MCXKY CKPCHIUBAIOIIUMUCA IPAMBIMU, MCKIY HpﬂMOﬁ
1 IIJIOCKOCTBIO, MCXKAY IIJIOCKOCTSAMHU, JABYT'PAHHBIX YTJIOB;

BBIYHUCIIATE OOBEMBI M IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpuU3Ma, MHUpaMuaa) C
MpUMeHEHHEM (QOPMYJ, BBIUUCIATH COOTHOIICHHS MEXIy IUIONAIsIMA TIOBEPXHOCTEH, O00bEMaMu
MOJ00HBIX MHOTOTPAaHHUKOB;

OIIEPUPOBATH MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CHMMETPHH, LICHTD,
0Cb U IJIOCKOCTh CHMMETPHHU (UTYPBHI;

W3BJIEKaTh, MpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HMH(YOpMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax 1 PUCYHKaX;

MPUMEHSTh TeoMeTpudeckrue QakThl JUIS PEHICHUs] CTEPEOMETPUIECKUX 3a]ad, MPeIoIararoiux
HECKOJIbKO IIAr0B PELICHHUs, €CIIH yCIOBUS IPUMEHEHHUS 3a/1aHbl B sIBHOH (hopme;

MPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI
MIPH PEIIEHUHN CTEPEOMETPHUUECKHX 3a/1a4;

NpUBOAWUTL MPUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IPpUPOJAC U KXKU3HHU, PACIIO3HABATH
IIPOABJICHUC 3aKOHOB I'€COMETPHHU B UCKYCCTBE,

IIPUMCHATH MMOJYUCHHBIC 3HAHUA Ha NPAKTHUKE: aHAJIM3UPOBATHL PC€AaJIbHBIC CUTYallul U ITPUMCHATH
HU3YYCHHBIC IIOHATUA B IIPOLCCCC IIOMCKa PCIICHUSA MAaTCMATHYCCKHU C(bOpMy.TIHpOBaHHOﬁ Hp06HeMLI,
MOACIUPOBAThE PCAJIbHBIC CUTyallUd Ha A3BIKE T'C€OMETpPUH, HUCCICAOBATH IMOCTPOCHHBLIC MOACINU C
HCIIOJIb30BAHHUEM I'€COMECTPUYCCKUX IIOHATHUH U TCOPEM, allrapara anre6pl>1, peliaTh NPpakKTUICCKUC 3aaa4u,
CBA3aHHBIC C HAXOXKACHUEM I'€COMCTPUUCCKUX BEJIMYNH.

9



ONEePUPOBATh TOHATUSAMH: IWJIMHAPUYCCKAS TOBEPXHOCTh, OOpPa3yIoIIUe IWIHHAPUICCKON
MMOBEPXHOCTH, IWIMHIpP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, KOHYC,
cthepryeckas MOBEPXHOCTE;

pacrno3HaBath Tela BpamieHus (IWIMHAD, KOHYC, cdepa U 11ap);
OOBSICHATH CITOCOOBI TTIOTYYCHHS TN BPAIICHUS;
KJIACCU(HUIMPOBATH B3aMMHOE PACIIOIOXKEeHHE CHEPhI U IIOCKOCTH;

OTIEPUPOBATh MOHIATHUAMHE: IIAPOBON CETMEHT, OCHOBAHHME CErMEHTAa, BBICOTA CETMEHTA, IMApOBOM
CJIOH, OCHOBaHUE MIAPOBOTO CJIOSI, BRICOTA IAPOBOTO CJI0s, IAPOBO CEKTO;

BBIYUCIATH OOBEMBI M IUIOIMIAAM IOBEPXHOCTEH TeNl BpallleHUs, TEOMETPHUYCCKHX TeI C
MIpUMeHEeHHEM (OpMYIT;

OTIepUPOBATH MOHATHUSIMHU: MHOTOTPAHHHWK, BIIMCAHHBIN B cepy 1 OMICAHHBIN 0KOJI0 cepsl, chepa,
BIIMCAHHASI B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS;

BBIYHCIISTH COOTHOIIEHS MEXY TUTOIIAISIMH MTOBEPXHOCTEH U 00hEMaMH TTOTOOHBIX TET;
M300paxath u3ydaeMbie (PUTYPHI OT PYKH U ¢ TPUMEHEHUEM MPOCTHIX YSPTEKHBIX MHCTPYMEHTOB;

BBIMOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp: BUA CBEPXY,
cOOKy, CHU3Y, CTPOUTh CEUEHUS TEJ BPALICHUS;

W3BJICKaTh, WHTEPIPETHPOBATh M TpeoOpa3oBbIBaTh HWH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U PUCYHKaX;

OIICPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBC,

BBIIIOJIHATH HeﬁCTBHﬂ CJIOXKCHUSA BeKTOpOB, BbIYHUTAHUS BCKTOpOB 158 YMHO)KCHI/I}I BCKTOpa Ha 49ucCJio,
00BACHATH, KAKUMU CBOMCTBaAaMH OHH 00J1a1a10T;

MIPUMEHATH IIPAaBUJIO MapaslIeIenuIeaa;

OIICpUPOBATH TMOHATUAMU: JACKAPTOBBI KOOPAWHATBHI B NPOCTPAHCTBE, BCKTOpP, MOAYJIb BEKTOpPA,
PaBEHCTBO BEKTOPOB, KOOPpAWHATEI BEKTOPA, YIoJl MKy BEKTOpaMu, CKAIIPHOC ITPOU3BCICHUC BEKTOPOB,
KOJUIMHCAPHBIC U KOMILJIAaHAPHBIC BEKTOPEI,

HaXO0AUTb CYMMY BEKTOPOB U IPOU3BCACHNEC BEKTOPA HA YUCIIO0, YTOJI MCKAY BEKTOpPaMU, CKAJIIPHOC
IMPOU3BCACHUC, PACKIIAJbIBATE BEKTOP IO ABYM HEKOJIJIMHEAPHBIM BEKTOPAM;

3a4aBaTh INIOCKOCTh YPAaBHCHHUEM B ,Z[GKapTOBOﬁ CHUCTECMC KOOPpAWHAT,

MPUMEHSTh TeoMeTprdecKkre (akThl JUI PELICHUs] CTEPEOMETPUUYECKHX 3a/1ay, HPeAIoararinx
HECKOJIBKO IIaT0B PEIIeHHUsI, €CIIH YCIOBUS MPUMEHEHHUS 3a/1aHbl B sIBHOH (opme;

peuiaTtb HpOCTeﬁH.IPIC reoOMCTPUICCKHUC 3aJaur Ha IPUMEHCHUEC BEKTOPHO-KOOPANUHATHOI'O METO/14,

pelaTh 3aja4yr Ha A0Ka3aTCJIbCTBO MaTEMATUYCCKUX OTHONICHUHU U HaXO0XICHUC IT'COMETPUUYCCKUX
BCJIIMYMH IIO 06pa3uaM HWJINn aJlroOpuT™MaMm, NPHUMCEHAA HU3BCCTHBIC MCTOAbI IPpU PCHICHHUU CTAHAAPTHBIX
MATEMAaTHYCCKHUX 3aJda4,

BepOﬂTHOCTL H CTATUCTHUKA
YUTaTh U CTPOUTH Ta6J'II/ILILI U IuarpaMmbl;,

OTICpUPOBATh TOHATHUSAMH: CpeIHee apuMeTHIecKoe, MeamaHa, HauOoJbIlee, HAUMCEHBIIEE
3HAYCHHE, pa3Max MacCHUBa YHCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATHIMHU: CITYYalHBIN SKCIIEPUMEHT (OIBIT) M CIIyYaiHOE COOBITHE, AIIEMEHTapHOE
coObITHE (SJIEMEHTApPHBIM KMCXOJ) CIYy4alHOTO OIbITa, HAXOJUTh BEPOATHOCTH B OIBITax C
PaBHOBO3MOXXHBIMH CIIyYalHBIMH COOBITUSIMU, HAXOJWUTh W CpPaBHUBAaTh BEPOSATHOCTH COOBITHI B
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H3Yy4YCHHBIX CJ'Iy‘lafIHI:IX OKCIICPUMCHTAX;

HaXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHNE U O0BEIMHCHHIE TaHHBIX COOBITUH, COOBITHE,
MPOTHUBOIIOJIOKHOE JIAHHOMY COOBITHIO, TOJIb30BAThCS JuarpaMMamu Jiinepa U QOpMyJIoH CIOXCHHUS
BEPOSITHOCTEU MIPH PEIICHUM 33/1a4;

OneprupoOBaTh NMOHATHUAMU: YCIIOBHAA BEPOATHOCTD, HE3aBHCUMBIC CO6LITI/I$[, HaXoauTh BEPOATHOCTHU
C IOMOUIBIO ITpaBujIa YMHOKEHUS, C TIOMOIIBIO AJ€PEBaA CJ'Iy‘IElﬁHOFO OIIbITA,

MMPpUMCHATH KOM6I/IHaTOpHOG IMMPpaBUJIO YMHOKCHUS IIPpHU PCUICHUU 3a4a4,

OTIepUPOBATh MOHITHUSAMHU: HCIBITAHWE, HE3aBHCHMBIE WCIBITAHUS, Cepys HCIBITAHUN, YCHeX H
HEeyJa4ya, HaXxOJUTh BEPOSTHOCTH COOBITHI B CEPUHM HE3aBUCHUMBIX HCIBITAHHWHA JIO IMEPBOrO YCIeXa,
HAXOAWTH BEPOSTHOCTH COOBITHI B CEpHH NCTIBITAaHUH bepHyn;

OTIEpUPOBATh MOHATHAMH: CIIydallHas BEJIIMYMHA, PACIpEelIeHHe BEpPOSITHOCTEW, auarpamma
pacnpesneneHus;

CPaBHHBATh BEPOSTHOCTH 3HAYEHHH CITy4ailHOW BEIMYWHBI 1O PACIIPEIEICHUIO WM C TIOMOIIBIO
Jharpamm;

OTIEPUPOBATh MOHATHEM MATEMATHUYECKOTO OXKUJIAHWS, NMPUBOIUTH MPHUMEPHI, KaK MPUMEHSICTCS
MaTeMaTH4YeCKOe OXHIAHUC CIyYalHOW BETMYMHBI HAXOJUTh MATEMATHYECKOE OXKUIAHHE MO JaHHOMY
pacnpeneseHHIO;

MMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YUCET;

HUMETb NpeACTaBICHIE 0 HOPMAJIbHOM pacIpeeiiCHNH.
1.4.4. PaGouass mporpaMma y4eOHO#i TUCHMILIMHBI HANPABJIEHA HA Pa3BUTHE OOLIUX KOMIIeTeHIU
(OK):

OK 01. Beibupats cioco0bl petieHus 3a1a4 npohecCHOHANBHON JeSITeNbHOCTH PUMEHUTETIBHO K

Ppa3IndYHbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAIN3a M MHTEpIIpeTallui HHHOpMAIIUH, U
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIsI BBIMOJIHEHHS 33124 MPOECCUOHANBHON A TENLHOCTH;

OK 03. [ImaHupoBath 1 peann3oBbIBaTh COOCTBEHHOE NMPO(ECCHOHATIBHOE U IMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATETBCKYIO JIeITEIbHOCTh B PO ECCHOHANBHOM chepe, UCTIONb30BaTh 3HAHMUS 10 (HUHAHCOBOU
TPaMOTHOCTH B Pa3IMYHBIX JKU3HEHHBIX CUTYallUsX;

OK 04. D¢ dexTrBHO B3auMOIeHICTBOBATh M padOTaTh B KOJUIEKTUBE U KOMaH/E;

OK 05. OcymecTBisITh YCTHYIO M HHUCHMEHHYI0 KOMMYHHKAITUIO Ha TOCYJAApCTBEHHOM SI3BIKE
Poccuiickoii deaepanuu ¢ y4éTOM 0COOCHHOCTEH COIMATBLHOTO U KYIbTYPHOTO KOHTEKCTA;

OK 06. IlposBisATh TpakIaHCKO-MIATPUOTHUYECKYIO MO3MUIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
NOBEJICHHE HA OCHOBE TPAAMLHUOHHBIX OOIEYETOBEUECKUX LEHHOCTEH, B TOM 4HCIE C Y4YETOM
TapMOHM3AaIlMM  MEKHALMOHAIBHBIX M  MEXPEIUTHO3HBIX  OTHOLIEHWH, TPUMEHSTh CTaHAAapTh
AHTUKOPPYIILIUOHHOI'O [IOBEICHHUS;

OK 07. CopeicTBOBaTh COXPAaHEHUIO OKPYXAIOWIEH Cpelbl, pecypcocOepekeHHI0, NPUMEHATh
3HaHUS 00 M3MEHEHHWW KJIMMAaTa, NMPUHIMIIEI OepEeXIIMBOTO MPOU3BOJICTBA, dPPEKTHBHO JEHCTBOBATH B
T-Ipe?;BI)IT-IaI‘/'IHBIX CUTyaluix.

1.4.5. [Inannpyemsble pe3yJibTaTbl 0CBOCHUSI y4eOHOro npeamera B coorsercTtBnu ¢ ®I'OC CIIO
u Ha ocHOBe DI'OC COO. Ocoboe 3HaUCHUE TUCIUILTMHA UMEET P (DOPMUPOBAHUU U PA3BUTHH OOIIHX
KOMIIETEHIIH.
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Koa u HammeHOBaHue

Iliannpyemblie pe3yabTaThl 00y4eHHUs!

¢opMupyembIx MeTtanpeameTHbie IIpeamerHbie
KOMIIeTeH U
OK 01. Beibupars | -0a3oBble JIOTHYECKHE ACHCTBUSL: OIEpUPOBATL MOHATUSAMU: HATYPAJILHOE, LIEJIOE YHUCIIO, MCIIOJIL30BaTh NPU3HAKK AEIMMOCTH LIENbIX
Croco0bI pemeHuA BBIABJIATH U | ypcel, pa3ioKEHUE YKCIIA HAa MPOCThIE MHOYKUTENN ISl PELICHUS 3a7ay; pallMOHAJIBHOE U AEHCTBUTEIBHOE
3ajaq . XapaKTepH30BaTh CYIIECTBCHHBIC | 4uCiIO, OOBIKHOBEHHAs W JecsATHYHAs ApoOb, MPOLEHTHI; jorapu™ dYucia, ACCATUYHbIE W HATypalbHbIE
POHECCHOHANBHOI MIpU3HAKKA MaTeMaTHYCCKUX | JTorapr(Mal.
CATCIIBHOCTHU ~ o
ﬁ N < OOBEKTOB, TOHATUH, OTHOILIECHUI OIEpUPOBATH MOHSATHUAMU: CTEIEHb C IEJIBIM MOKAa3aTeIEM, CTCIIEHb C PallMOHAIbHBIM IOKA3aTEJIEM,;
P MEXKIY NOHATHUAMU, | cTaHgapTHas (opma 3aluCH JCHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypalbHOW CTENEHH, HCIIOIb30BaTh
Pa3IMIHbIM N
KOHTEKCTaM (bOpMvaI/IPOBaTB ONPENCNCHUA | MOAXOAIIYI0 (OPMY 3alHCH ACHCTBUTENBHBIX YWCEN JJISl PEIICHUS MPAKTUYECKUX 3a/1ad W MpPeACTaBICHU
IIOHSTHH, yCTaHaBJIMBAaTb JaHHBIX;
CYILIECTBCHHBIN MIprA3HaK OIICPHUPOBATh MOHATHUAMHU. CHHYC, KOCMHYC W TAaHI'CHC IIPOM3BOJIBHOIO YIJIa, MCIIOJIb30BaTh 3allMCh

KJIAaCCU(UKAIMH, OCHOBAHUS IS

0000mEeHnst ¥ CpaBHEHUS,
KpUTEpHUU MIPOBOJUMOTO
aHau3a;

BOCIIPHHUMATb,
(dhopMyTUpOBaTH "
peoOpa3oBbIBATH CYXKJICHUS:
yTBEpIUTEIbHEIC u
OTpHLIATENbHBIE, eIMHUYHBIE,
YaCTHBIC U 00IIHE, YCIOBHBIE;

BBISIBIISITD
MaTeMaTHYEeCKHe
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MIPOTHUBOPEYHS B ¢axrax,
JaHHBIX, HaOII0IEHUAX U
YTBEP)KICHUSX, npeaiaraTh
KpUTEPUH  JJS  BBISIBICHUS
3aKOHOMEpPHOCTEN 51
MIPOTUBOPEYUHIA;

JeNaTh BBIBOJIBI c
UCTIOJIb30BaHHEM 3aKOHOB
JIOTHKH, JelyKTUBHBIX u

WHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMOB3AKJIIOUEHUH 110 aHAJIOTUH;
MIPOBOJINTH
CaMOCTOSITENBHO JOKa3aTeIbCTBA
MaTeMaTHYeCKUX yTBEP)KICHHI
(mpsaMbleE W OT MTPOTHUBHOIO),

MIPOM3BOJIBHOTO yIJiIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHU.

ONEpUPOBaTh MOHSATHUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IeJ0€, PpalHOHAIBHOE,
HppalnroHaIbHOE YpaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUECKOE YpaBHEHHUE; CHCTEMa IMHEWHBIX YpaBHEHHN
U e€ pelleHne, UCTI0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH [T PELICHUS MPAKTHIECKUX 3aa4;

BBINOJIHATh NPEOOPa30BaHUSI TPUTOHOMETPHUECKHX BBIPQKEHHUH M pEIIaTh TPUTOHOMETPHUYECKHE
YpaBHEHUS; UENbIX, PAllHOHAJIBHBIX W HPPALMOHAIBHBIX BBIPAKCHWH M pelIaTh OCHOBHBIC THUIBI IEIBIX,
pallMOHATBHBIX W HMPPAHOHAIBHBIX YpaBHEHHWH M HEPAaBEHCTB; BBINONHATH MPEOOpPa30BaHUSI BBIPAKCHUH,
coJiepXKaIluX JorapuMsl, ONEPUPOBATh MOHATUSAMU: JIOTapu(MHUUECKOE ypaBHEHHE M HEPABEHCTBO, pellaTh
OCHOBHBIE THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

NPUMEHSTh CBOMCTBAa CTENEHH Uil TpeoOpa3oBaHUS BBIPAKECHWH, OMEPUPOBATH IMOHATHIMH:
[OKa3aTeIbHOE yPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITBI [T0KA3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB;

OIIEepPUPOBATh MOHATUAME: QYHKIHS, CIOCOOBI 3aJaHusl GYHKLUUH, 0071aCTh ONPEeTIeHNUs U MHOXKECTBO
3Ha4YeHUI QyHKIUH, TpapuK QYHKIMH, B3aUMHO 00paTHbIe QYHKIMK; YETHOCTh M HEUETHOCTD (PYHKIMHU, HYJIN
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; TIepHoAndecKast (DyHKIINs, TIPOMEKYTKH MOHOTOHHOCTH (PyHKIIHH,
TOYKH 3KCTpeMyMa (yHKUMH, HauOoJbIIee 1 HAUMEHbIIIee 3HaueHUsI (QYHKIIMU Ha IPOMEXYTKE, UCIIOIb30BATh
UX JUIS WCClefoBaHWS (YHKIMH, 3aJaHHOH TpadukoMm; TpaduKH MMOKa3aTelnbHOW, JOTapudMUYECKOW |
TPUTOHOMETPUUECKUX (PYHKIMIA, W300paaTh UX HA KOOPAWHATHOW MJIOCKOCTH W MCIOJB30BATh JUISl PEIICHUS
yYpaBHEHUI 1 HEPABEHCTB,;

ONEepHUPOBaTh MOHATHSIMH: IOCIENOBATEIBLHOCTh, apU(pMETHUECKass M T'€OMETpUUEcKas HPOTPECCHH;
0eCKOHEYHO YOBIBAarOIAsl TeOMEeTpHUEecKas MPOTPeccHs, cCyMMa OECKOHEUHO YOBIBAIOIIEH TreoMeTpryYecKon
MIPOTPECCHUH;

ONEpHUpOBaTh TOHATHUSAMH: HENpEepbIBHAs (QYHKIUS, [POU3BOTHAS
FeOMETPHYCSCKUH M (PU3MUYCSCKUI CMBICIT TIPOM3BOIHOM /I PELICHUS 3a/1a4;

HaXOJIUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMH, BBIYUCISTH MIPOU3BOHBIE CYMMBI, TPOU3BEICHHS,
YaCTHOTO (DYHKIIHIA;

OTEepHUPOBaTh MOHSATHAMU: IMEPBOOOpa3Has U WHTErpall, MOHUMATh TEOMETPHUUECKUA M (UIUUECKHUIA
CMBICII HHTETpaa;

ONEepPHUPOBATH MOHATUIMH: MHOXKECTBO, ONIEpallMi HaJl MHOXKECTBAMH;

(yHKUMH, HCIONIB30BATH




BBICTPaWBaTh  apryMEHTAIIHIO,
TIPUBOTUTH MPUMEPHI u
KOHTPIIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE  CYXJCHHS |
BBIBOJIBI;

BBIOMpATH croco0
peuieHuss  yuyeOHOM  3amauu
(cpaBHUBATH HECKOJIBKO

BapUaHTOB PEIICHUS, BBHIOUPAThH
HauboJIee OIXOISIINN C YIETOM
CaMOCTOSTENILHO  BBIJEIEHHBIX
KpUTEpPHEB).
-0a3oBbIe
JelcTBHUA:
HCIIOJIb30BaTh  BOIIPOCHI
HCCIIeNOBATCIbCKUH
MO3HAaHUA,
BOIIPOCHI,

HCCIICI0BATECIbCKHE

KaK
UHCTPYMEHT
¢dbopmynupoBartb
¢uKcupyoomme MpOTHBOPEUHE,
npobiiemy, yCTaHaBJINBaTh
HCKOMOE U JaHHOE, ()OPMHUPOBATD
TUIIOTE3Y, apryMeHTUPOBATh
CBOIO ITO3HIINIO, MHEHHE;
NIPOBOJUTH

CaMOCTOSITEIbHO
CIJTAHUPOBAHHBIA JKCIIEPHMEHT,
UCCIIEZIOBAHUE 110 YCTAaHOBICHUIO
0coOeHHOCTEH MaTeMaTHYeCKOTO

o0ObekTa, SIBJEHUs, IpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SIBICHUSAMH,
HpoleCcCaMu;

CaMOCTOSITEIILHO
dbopMyupoBaTh 0000IIEHUS H
BBIBOJIBI o pe3yibTatam
MPOBEIEHHOTO HAOJTFOICHHS,
HCCIIeIOBAHNS, OLICHUBATh
JOCTOBEPHOCTH TMMOJTY4YCHHBIX

OIIEpUPOBATh MOHATUAMMU: OIIpEJEIICHUE, TEOPEMA, CIEICTBUE, 10KA3aTelIbCTBO.

OIIEepPUPOBATh MOHATUSIMU: TOUKA, IPAMasi, INIOCKOCTH;

OMEepPHUPOBATH MOHATUAMH: APAIUIETBHOCTD U MEPIIEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEH;

KJIaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

ONEpUPOBATh IOHSITHUAMH: ABYTPAHHBIA yroj, TPaHU ABYTPAHHOTO yria, peOpo ABYI'PaHHOrO yria,
JUHEHHBIN YTOJ ABYTPAHHOTO YIila, TpajycHasl Mepa ABYTPaHHOTO YIIia;

OMEepHUPOBATh TMOHATUSIMH: MHOTOTPAHHHUK, BBINYKJBIA M HEBBINYKIBIH MHOTOTPAaHHHK, JJIEMEHTHI
MHOT'OI'PaHHUKA, IPABUJIbHBIA MHOTOTPAHHUK;

OTEepPUPOBATH MOHATUAMH: CEKYIIask INIOCKOCTh, CEYCHUE MHOTOTPAaHHHUKOB;

OOBSICHATH MPUHLUIIBI TIOCTPOCHUSI CEUCHUH, HCTIONB3YS METO] CIIE/IOB;

OIIEpPUPOBATH OHITHAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHUH (QUTYPBI;

W3BJEKaTh, TMpPeoOpa3oBbIBATE W  HMHTEPIPETHPOBATH  HHPOPMALHUIO O
reoMeTpHUYeCcKUX (PUrypax, NpeAcTaBICHHYIO Ha YePTEXax U PUCYHKaX;

ONEepUpOBaTh IMOHATHAMM: LWIMHAPUYECKAs IOBEPXHOCTb, OOpasylolye IUIMHAPUYECKOU
MOBEPXHOCTH, IMJIMHAD, KOHHYECKas TOBEPXHOCTh, 0Opa3ylolye KOHMYECKOH IOBEPXHOCTH, KOHYC,
cepuueckasi IOBEPXHOCTh;

pacmno3HaBath Telna BpamleHus (IIIHHAP, KOHYC, cdepa U map);

OOBSACHSTH CITIOCOOBI TIOTYUYESHHSI TEJ BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACTIONIOKEHHE Cephl U IIOCKOCTH;

OIEepHUPOBATh MOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTA, BHICOTAa CEIMEHTA, IIapOBOH CJIOH,
OCHOBAHHE LIAPOBOTO CJI0S], BEICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

OTepHUPOBaTh MOHATHSAMHU: MHOTOTPaHHUK, BIMCAHHBIA B cepy W OMHCAHHBIN okoio chepsl, chepa,
BIIMCaHHAasd B MHOTOTPaHHUK WJIN TCJIO BPALICHUSA,

OIepUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH I[efICTBPISI CJIOKCHHA BCEKTOPOB, BbIUMTAHHA BCKTOPOB M YMHOXCHHA BEKTOpa Ha 4YUCIIO,
00BICHATH, KAKMMU CBOMCTBAMHU OHHU 00JI1a1af0T;

NPUMEHSTh PaBUJIO apajulesenuiea;

ONEepHUPOBaTh MOHATHSMHU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YroJ MEXIy BEKTOpaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB,
KOJIJIMHEApHBIE ¥ KOMILJIAHAPHBIE BEKTOPBI;

OIepHUPOBaTh MOHATHAMU: CpelHee apupMeTHIecKoe, MeanaHa, Haubopliee, HAMMEHbIIee 3HaYCHUE,
pasMax MacCrBa YMCJIOBBIX JaHHBIX;

OTEepPUPOBaTh TIOHATHUSMU: CIyYaWHBIA SKCHEPUMEHT (ONBIT) M CIy4ailHOe COOBITHE, DJIEMEHTapHOE
cOOBITHE (PIIEMEHTAPHBIA UCXOJ1) CIIyYalHOT'O OIBITa, HAXOAUTH BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMHU
CIIy4alHBIMH COOBITHSIMH, HAaXOOUTh M CpPaBHUBAaTh BEPOSTHOCTH COOBITHH B W3YYEHHBIX CIyYailHBIX
IKCIIEPUMEHTAX;

HaxXoIuTh M (OPMYJIUPOBATh COOBITHS: MepeceueHre M OObeAMHEHHE NaHHBIX COOBITHH, coObITHE,
MPOTUBOINOJIOKHOE JAHHOMY COOBITHIO, TOJB30BaThcA IuarpamMMaMu Oisepa W (QOpMYJIOH CIIOKEHHUs

MPOCTPAHCTBEHHBIX
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PE3yJIbTaTOB, BBIBOZIOB u
000011IEHHI;
MPOTHO3UPOBATH

BO3MOXKHOE pPa3sBUTHE IIPOIECCA,
a TaKXKC BBIJIBUT'aTh
MMPEATIOJIOKECHUA O €ro pa3BUTHU
B HOBBIX YCJIOBUSIX.

BEPOATHOCTEH IIPU PEUICHHUN 3a7ad;

OIIEpPUPOBATh MOHATHUSAMH: YCIIOBHAs BEPOSTHOCTH, HE3aBHUCHUMBIEC COOBITHS, HAXOAUTh BEPOATHOCTH C
IIOMOILBIO TIPABUJIA YMHOXKEHUS, C IIOMOLIBIO JEPEBA CIyYalHOT'O OIIbITA;

OIEpUPOBATh MOHATHAMH: UCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHNA, CEpUS UCIIBITAHNH, YCIIEX U HEYylaua,
HaXOAUTh BEPOATHOCTH COOBITHII B CEPHU HE3aBUCUMBIX HCIIBITAHUH JI0 IEPBOTO yCIIeXa, HaXOIUTh BEPOSTHOCTU
COOBITHIA B CepHH UCTIbITaHNH bepHyu;

OIIEpUPOBATh IOHATUSAMU: CIydallHas BEJIMYUHA,
pacnpeneneHus;

OIIEPUPOBATh IMOHATHEM MAaTEMAaTHYECKOTO OXUIAHWUs, IPUBOJUTH IPUMEPBI, KaK IPUMEHSETCS
MAaTEMATHYECKOE OXUJAHUE CIYy4alHOM BEJIMYMHBl HAXOJUTh MAaTEMaTUYECKOE OXKMJAHUE II0 AAHHOMY
pacnpeneIeHuIo;

pacmpezienieHle BEpOsTHOCTEH, Jauarpamma

OK 02. Hcmomp30BaTh
COBpPEMCHHBIC CPE/ICTBA

NOMCKa, aHaau3a W
UHTEpIpETALIH
uHdopmanuu u
uH(OpMaLMOHHbIE
TEXHOJIOTUH JUIst
BBITIOJTHEHHS 3amayq
npogeccHOHABHON
JeATEeIEHOCTH

-padora ¢ uHdopmanueii:
BEISIBIISITH neUIITHI
UHQOPMAIIH, JTAHHBIX,
HEOOXOIMMBIX JUIsl OTBETa Ha
BOTIPOC U JJISI PEUICHUS 33a49H;
BBIOMpaTh HMH(OPMAIIUIO
U3  HCTOYHUKOB  Pa3IUYHBIX
THUIIOB, aHAIM3UPOBATb,
CHCTEMaTH3UPOBATh u
WMHTEPIPETUPOBATD
WHGOPMAIUIO Pa3IMYHBIX BUIOB
1 GHOpM TIpeICTABIICHHUS,
CTPYKTYpHPOBATh
WH(OpPMAIHIO, TIPEJICTABIIATE €€ B
pa3IMIHBIX ¢dhopmax,
WITIOCTPUPOBATH TPpadUvecKy;
OIICHUBATL HAJIEXKHOCTD
nHpOpMaIUH 1o
CaMOCTOSITETTLHO
c(hopMyJIMPOBAHHBIM
KPUTEPUSIM.

BBITOJIHATH apr(METHIECKUE ONEPaLMY C PALIMOHAIBHBIMU U AEHCTBUTEIBHBIMU YHCIIAMU;

BBITIOJTHATH TPUOIMKEHHBIC BEIUNCIICHHS, HCIIOJB3YS [TPAaBUIa OKPYTIICHHUS, AeTaTh MPUKHUIKY U OLIEHKY
pe3yJibTaTa BbIYUCICHUH;

ONEpUpPOBaTh MOHATHAMHU: TOXIECTBO, YpPaBHEHHE, HEPAaBEHCTBO, LEJ0€, palUOHAIBHOE,
HPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHME; CUCTEMA JIMHENHBIX YPABHEHUI
U €€ pelleHNe, UCTI0Ib30BATh CUCTEMY JIMHEWHBIX YPABHEHUM JUJIS PELLIEHUS IPAKTUYECKUX 3a/ay;

BBINOJIHATh NPEOOpPa30BaHUSI TPUTOHOMETPHUECKHX BBIPQKEHHUH M peIIaTh TPUTOHOMETPHUYECKHE
YPaBHEHUS; LENbIX, PAalMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXCHUW M pENIaTb OCHOBHBIE THUIMBI LENBIX,
pallMOHATBHBIX W HMPPAlHOHATBHBIX YPaBHEHWH M HEPaBEHCTB; BBINOJHATH MPEoOpa3oBaHUs BBIPAXKCHUH,
coJepXKaIluX JiorapuMsl, ONEPUPOBATh MOHATUSAMU: JIoTapu(MHUUECKOE ypaBHEHHE M HEPaBEHCTBO, PELIATh
OCHOBHBI€ THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

IIPUMEHATh YPABHEHUS U HEPABEHCTBA JUIS PEUICHUS MAaTEMaTUYECKUX 33Jad W 3a/1ad U3 Pa3iIu4HbIX
o0acTell HAyKU M pealbHON JKU3HHU;

MOJIEJIUPOBAaTh peajbHble CHUTYyallMd Ha S3bIKE aIreOpbl, COCTABIATH BBIPAKEHUS, ypPaBHEHUS,
HEPABEHCTBA M CHUCTEMBl HEPABEHCTB 10 YCJIOBHIO 3aJadd, HCCIEOBAaTh IOCTPOCHHBIE MOJEIH C
HCTIOJIb30BAaHUEM alllapara ajareopsl.

NPUMEHSTh CBOMCTBAa CTENEHH Uil NpeoOpa3oBaHUSl BBIPAXKECHUH, OINEPUPOBATH IOHATHSIMH:
[TOKa3aTebHOE YPaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI TOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB;

HaxOJUTb PELICHHUsS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; IPOCTEHUINUX CHCTEM H
COBOKYIHOCTEH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

WCTIOJIb30BaTh rpaduKky QYHKIUH IS PELICHUs] ypaBHEHH;

CTPOHTh W YWTATh TpaQUKH JTHHEHHOW (PYHKIUW, KBaJPAaTHYHOH (YHKIUH, CTEIIEHHOH (YHKIUH C
LIEJIBIM TI0KA3aTeleM;

n300pakaTb Ha KOOPAWHATHOW IJIOCKOCTH TpadMKH JIMHEHHBIX ypaBHEHUI M UCIIONB30BaTh MX IJIS
pElIeHUs] CUCTEMBI TMHEWHBIX YPaBHEHHH;

UCTIONIb30BaTh rpaduku QYHKIUE sl McCiIeJOBaHMsI MPOIECCOB U 3aBUCHMOCTEH TPH pElIeHUH 33124
U3 APYTHX Y4eOHBIX NPEAMETOB U PEaIbHOM KHU3HHU, BEIPAXKaTh POpMyIaMH 3aBUCIMOCTH MEX1Y BEIMUHMHAMH.

3aJaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMHU CIIOCO0AMH;
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HAaXOIWUTh NPOM3BOAHBIC IEMEHTAPHBIX (YHKINH, BEIYUCIATH MPOM3BOAHBIC CYMMBI, TIPOU3BEICHNS,
YaCTHOTO (PYHKIINI;

WCTIONIb30BaTh TMPOU3BOAHYIO JUIS HCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb H 3KCTPEMYMBI,
INPUMEHATH PE3yJIbTaThl MCCIIETOBAHMS K ITOCTPOCHHIO I'padyKOB; Ul HAXOXKICHHUS HAWIYYIIETO PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COIMAIFHO-9)KOHOMHUYECKHX, 3a/1a4ax;

pelarh NpUKIaHbIe 33/a4H, B TOM YHCJIE COLUATBbHO-3KOHOMHUYECKOTO M (PU3HMUECKOTO XapakTepa,
CpeICTBaMH MaTEeMaTHYECKOrO aHAIIN3a.

HCTIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIH alapar Iyl OMMCAaHHS PEasIbHBIX IPOIECCOB M SBICHHH,
MIPH PELICHUH 3aa4 U3 IPYyTruX y4eOHBIX IPEIMETOB;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPHU PEIICHUU T€OMETPUUECKUX 33/1a4;

pacno3HaBaTh ~ OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MUpamMHIa, NPHU3Ma, IPSIMOYTOJIBHBIH
napaJuieNienuies], Kyo);

KJIacCU(UIMPOBAaTh MHOTOTPAaHHWUKH, BBIOMpasi OCHOBaHHMSA s KiacCHQUKAUMK (BBIMYKIBIE H
HEBBIITYKJIBIE ~ MHOTOTPAaHHUKH, TPABWIGHBIE MHOTOTPAaHHHMKH, TMpAMBbIE ¥  HAKIOHHBIE IPHU3MBI,
MapaJuIeTIeTHITe bl );

OOBSCHATH MPUHLIUIIBI TIOCTPOCHUSI CEUCHHUH, HCTIONIB3YS METO/ CIIENIOB;

CTPOUTH CCYCHHA MHOT'OTPAaHHHUKOB MCTOJAOM CJICAOB, BBLINIOJIHATH (BI)IHOCHI)IC) IIJIOCKHUE YCPTCIKU U3
PHCYHKOB TIPOCTBIX OOBEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHUY;

pemraTh 3a7a4i Ha HaXOXJICHUE TeOMETPHYECKUX BEIWYHH MO 00pa3naM WM alrOpHUTMaM, MPUMEHSSA
HU3BECTHBIC AHAJIUTUYCCKUE MCETOAbI NPHU PCHICHUU CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aJlad Ha BBIYMCJIICHUC
PacCTOSHUI MEXTy IByMS TOYKaMH, OT TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TUNIOCKOCTH, MEXKIY CKPEIINBAIOITIMHCS
NPSMBIMH; BBIYUCIICHUE YTIIOB MEX/Y CKPEIIMBAOLIIMMUCS TPSIMBIMHU, MEXy NPSIMOW H IIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUMCIISATH 00BEMBI H TUIOIIA/IN TOBEPXHOCTEH MHOTOIPAHHUKOB (ITpU3Ma, TUpaMujia) ¢ IPUMEHEHHEM
(bopMyJ1, BEIYUCIIATH COOTHOILCHHUS MEXKTy TUTOIIAIIMUA IOBEPXHOCTEN, 00bEMaMH IOJOOHBIX MHOTOTDAHHHUKOB,

W3BJEKaTh, MpPeoOpa3oBbIBATE M  HWHTEPIPETUPOBATH HMHOOPMANMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKIX (PUTYypax, IPEACTAaBICHHYIO Ha YepPTeXax U PUCYHKaX;

NPUMEHATH TeOMETpUYecKHe (aKThl Ul PEUIeHHs CTEPEOMETPUYECKHX 3ajad, IMPEIIIoiararoiinx
HECKOJIBKO IIIaroB PEIICHHMs, €CJIN YCIOBHS NPUMEHEHUS 3a1aHbl B IBHOH (opme;

IIPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUIECKHUX 3a/1ay;

NPUBOJIUTH TPHUMEPHl MaTEeMAaTHYECKMX 3aKOHOMEPHOCTEH B MpPHUPOAE W JKHU3HHW, Ppaclo3HaBaTh
MIPOABJIICHUE 3aKOHOB I'€COMETPHU B HCKYCCTBE,

IIPUMCHSATH IIOJIYYCHHBIC 3HAaHWA Ha IPAKTUKE: aHAIM3HUPOBATH PCAJIBHBIC CUTyallUM WU MNPUMCEHATH
W3y4YCHHbIE MOHATHS B TMIpOLEcCEe IIOMCKAa PELIeHHs MaTeMaTH4ecku CQHOPMYTUPOBAHHOW MNPOOIEMBI,
MOACIUPOBATL PpPCAIbHBIC CHUTyallMM Ha A3BIKEC TI'COMETpPUH, HCCICAOBATH IIOCTPOCHHBIE MOACIU C
WCTIONIb30BaHUEM TEOMETPHUECKHX TMOHATHH W TeopeM, amnmapaTa anreOpsl, pemaTh MpaKTHYecKue 3aadqd,
CBSI3aHHBIE C HAXOXJICHUEM I€OMETPUUECKUX BEJINUKH.

ONEpUPOBaTh  MOHATHAMM: IWIMHAPUYECKAs IOBEPXHOCTb, 00pasylolye IMIMHIAPUYECKOU

15




MIOBEPXHOCTH, LIMIMHIP,
cheprdeckast TOBEPXHOCTD;

BBIYUCIISITH COOTHOILICHHS MEKAY MJIOMIAsIMHA IOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TEI;

n300paxath U3ydaeMble GUTYpHI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOHSTH (BEIHOCHBIE) TUTOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY,
CHH3Y, CTPOHUThH CEUCHHUS TeJ BPALLCHHUS;

W3BJEKaTh, MHTEPIPETHPOBATbH W  MpeoOpa3oBbIBaTh  HMHPOPMALHUIO O
reOMEeTPUUYECKUX (PUIypax, IPEACTaBICHHYIO Ha YePTEXax U PUCYHKaX;

NPUMEHSTh TE€OMETpUYecKue (DaKThl AJs PELICHUS CTEPEOMETPUYECKUX 3ahad, MpeAroJararoiinx
HECKOJIbKO IIAaroB PEIICHHS, €CIM YCIOBUS MPUMEHEHHS 331aHbI B SIBHOH (opme;

peraTh npocTeiine reoMeTpudecKre 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/a;

pelaTh 3aJadd Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOLICHHWH M HAXOXXICHUE I'€OMETPHUUYECKHX
BEJIMYMH 1O o0Opa3maM WIM alropuTMaM, MPUMEHSSS HW3BECTHBIE METOIbl TMPH PEHICHUH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/1a4;

YUTATh U CTPOUTH TAOIMLIBI U TUATrPAMMBL;

HaXoIuTh ¥ (OPMYIMPOBATH COOBITHS: MEpeceucHre W OObeAMHEHHE NAaHHBIX COOBITHH, cOOBITHE,
MPOTHBOTIONIOKHOE JaHHOMY COOBITHIO, TOJB30BaThCcAd JUarpaMMaMu Oiepa W (HOpMYJIOH CIIOKEHHUS
BEPOSITHOCTEH MPH PELICHUH 3a1a4;

MMETh IPEACTaBICHUE O 3aKOHE OOJIBIINX YHCEIT;

WUMETh TpeICTaBlICHHE O HOPMaIbHOM PaCIpeaeICHUH.

KOHHYECKasl IMOBEPXHOCTh, OOpa3ylomue KOHWYECKOW TOBEPXHOCTH, KOHYC,

MPOCTPAHCTBEHHBIX

OK 03. IlnanupoBate u
pea30BEIBATh
cOOCTBEHHOE
npodeccuoHaNbHOE U
JMYHOCTHOE pPa3BUTHE,
NpeANPUHUMATENBCKYIO
JIeSTeIbHOCTH B
npo¢eCCHOHATBHOM
chepe, HUCIONB30BATH
3HaHUSA 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUsIX

- cCaMoopraHu3sanus:
COCTaBJIATHb IJ1aH,
aAJIrOpUuTM PCHICHUA 3aJga4u,

BBIOUpATh CHOCOO peIIeHust ¢
y4ETOM UMEIOINXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTHUPOBATH 51
KOPPEKTUPOBATH BapUAHTHI
pemieHuit ¢ y4€ToM  HOBOM
UHPOPMAITUH.
- CAMOKOHTPOJIb:

BJIAAETh HaBBIKAMH
MO3HABATENHHON pedIeKCHH Kak
OCO3HaHMS COBEPIIIAeMBIX
JOEUCTBUH W MBICIUTEIbHBIX
MpOLIECCOB, HUX  PE3YyJbTaTOB,
BIIAJICTh criocodamu
CaMONIPOBEPKH,  CaAMOKOHTPOJIS

BBITIOJIHATH apU(METHIECKUE OTIEPAIiH C PAllMOHATIBHBIMU U ICHCTBUTEIILHBIMU YHCIIAMH;

BBITIOJIHATH NIPHOJIMKEHHBIE BBIYHCIICHNS, HCTIOB3Ys IPABUIIa OKPYTIICHNUS, 1eJIaTh IPUKUAKY U OLCHKY
pe3yJibTaTa BEIYUCICHUH;

MOJIENIUPOBATh pealibHble CHUTYyalldd Ha sI3bIKE alreOphbl, COCTABIATh BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA M CHCTEMBl HEPAaBEHCTB M0 YCJIOBHIO 3aJadH, WCCIEIOBaTh IOCTPOCHHBIE MOJEIU C
HCTIOJIb30BaHHUEM arapaTa anreOpbl.

WCTIOJIB30BaTh TpaQKK QYHKIWH IS peLICHUs] YpaBHEHHI;

UCIIONIb30BaTh Irpaduku (YHKIMH sl HCCIIeJOBAaHHS IPOLIECCOB M 3aBUCHMOCTEH TPH PeIICHUH 3a1a4
U3 Ipyrux y9eOHBIX IPEIMETOB M PEaNbHOM KHU3HH, BBIpaXaTh (POPMYJIaMU 3aBUCHMOCTH MEX/Ty BEITMUUHAMH.

3aJ1aBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCO0AMU;

UCIIOJIb30BaTh CBOMCTBA IIOCJIEIOBATEIILHOCTEH M TNPOTPECCHd Ui PEIIeHHs peajibHbIX 3aj1ad
MPUKIIAJHOTO XapaKTepa.

UCTIOJIb30BaTh TPOW3BOJIHYIO JUIS HCCIIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H JKCTPEMYMBI,
MPUMEHSITh PE3yJIbTAThl UCCIIECIOBAHUS K MOCTPOCHUIO TPAQHKOB; JJIsi HAXOXKICHHS HAWIYUIIEro PEelIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMHUYECKHUX, 3a/1a4aX;

pemarh NPUKIaIHbIC 33/1a9d, B TOM YHCIE COLMAIBLHO-DKOHOMHYECKOTO M (PU3MUECKOTO XapakTepa,
CpeZIcTBaMH MaTeMaTHYECKOTO aHaIN3a.

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar il OIMCAHUSl PEeaJIbHBIX MPOLIECCOB M SIBJICHUH,
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mpoliecca U pe3yjbTaTa pelieHus
MaTeMaTHIeCKOM 3aauM;
MpEeIBUAETh TPYAHOCTH,
KOTOpPbIE MOT'YT BO3HUKHYTh IIPH
pelIeHUn  3aJaud,  BHOCHTh
KOPPEKTUBBI B AEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSTENBCTB,
JaHHBIX, HaHOCHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLIEHHUBAaTh COOTBETCTBHE
pesynbTaTa LEId U YCIOBHSAM,
OOBSICHATH HNPUYMHBI
JIOCTHKEHUS WU HEAOCTIDKEHUS
Pe3yIbTaTOB JeSITEIbHOCTH,
HaxomuTh  omMOKy,  JaBaTb
OILIEHKY IIPHOOPETEHHOMY OIIBITY.

IIPU PELIEHUH 3aJa4 U3 IpyTuxX y4yeOHBIX [IPEIMETOB;

BBIYUCIIATH 00BEMBI U IUIOMIAAN IOBEPXHOCTEl MHOIOIPaHHUKOB (IIPU3Ma, MIHPAMUIA) C IPUMEHEHUEM
(hopMyI1, BEIYUCIISTH COOTHOLICHHUS MEKAY IUIOMIAASIMH TIOBEPXHOCTEH, 00bEMaMHU 10T0OHBIX MHOTOTPaHHHUKOB;

IPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CHUCTEMBI IPH
pELIEHUH CTEPEOMETPUIECKUX 3aay;

MPUBOJAUTH TMPUMEPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MpHUpOJE U JKM3HM, paclo3HaBaTh
MIPOSIBJIEHNE 3aKOHOB F'€OMETPHUH B UCKYCCTBE;

NPUMEHSTh IOJIydYCHHbIE 3HAHMS Ha MPAKTHKE: aHAJIM3UPOBAaTh PEajbHbIC CUTYallMM U IHPHUMEHSTH
W3yUYCHHbIE MOHATHS B TMpOLecce IIOMCKAa pEIIeHHs MaTeMaTH4ecKu CQHOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETHPOBaTh peajbHbIE CHUTyalldd Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJBb30BaHUEM TI'€OMETPUUYECKUX IIOHSATHH W TEOpeM, ammapara aareOpel, pelarb MpPakTH4eCKUue 3aAadd,
CBSI3aHHBIE C HAXOXKIICHHUEM I'€OMETPUIECKUX BEJINYHH.

YUTaTh U CTPOUTH TAOJIHIIBI U TUATPAMMBIL;

OIepHUPOBaTh MOHATHAMU: CpelHee apupMeTHIECKoe, MeanaHa, Haubopliee, HAMMEHbIIee 3HaYCHUE,
pa3mMax MaccuBa YHCJIOBBIX JaHHBIX;

OTEepPUPOBaTh TOHATHUSMH: CIYyYalHBIA SKCIEPUMEHT (ONBIT) M CIy4ailHOE COOBITHE, SJIIEMEHTapHOE
cOOBITHE (PIIEMEHTAPHBIA UCXOJT) CIIyYaHOTO OIBITA, HAXOAUTH BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMHU
CIly4yallHBIMH COOBITHSIMM, HAaXOOUTh W CPAaBHUBATH BEPOSTHOCTH COOBITMH B HM3YYCHHBIX CIyYalHBIX
IKCIEPUMEHTAX;

HaXoIuTh M (OPMYIMPOBATH COOBITHS: TMEpeceueHre W OObEAMHEHHE JTAaHHBIX COOBITHH, COOBITHE,
MIPOTUBOIIONIOXKHOE JAHHOMY COOBITHIO, IOJB30BaThCAd [UarpaMMaMu Oiiepa U (OpMYJIOH CIIOKEHHUS
BEPOSITHOCTEH MPH PELICHUH 3a]a4;

OTIepUpPOBaTh MOHATUSAMU: YCIIOBHAS BEPOSITHOCTh, HE3ABUCHMBIE COOBITHS, HAXOAUTh BEPOSTHOCTH C
[TOMOIIBIO TIPAaBUIJIa YMHOKEHHS, C TIOMOIIBIO IepeBa CIyYaifHOTO OIbITa;

NPUMEHSTh KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS IIPH PELICHUH 3a/ay;

OTIepUPOBATh MOHATHSIMHU: UCIIBITAHNE, HE3aBUCUMBIE HCTIBITAHNA, CEpHUs HCTIBITAHNH, YCIIeX U Hey/laua,
HAXOJIUTh BEPOSATHOCTH COOBITHI B CEPHH HE3aBUCHMBIX HCITLITAHHH JI0 IEPBOTO yCIIeXa, HAaXOIUTh BEPOSTHOCTH
COOBITHI B CEpUU HCTIBITAHNH bepHyy;

OMepHUpOBaTh MOHATUSMH: CIyyaiHas BEIUYWHA, pACIPENCICHUE BEPOSTHOCTEH, Juarpamma
pacrpeieneHus;

CPaBHUBATh BEPOSTHOCTH 3HAYCHUI CIy4alHOW BEIMYUHBI 1O PACHPEICICHUIO WK C TOMOIIBIO
Jarpam;

OIE€prupoOBaTh IOHATHUEM MATCMATHYCCKOr0 OXWUIAaHWA, MPUBOJAUTH IIPUMEPLI, KaK HNPHUMCEHACTCA
MaATEMATHYCCKOEC OXUIaHUC CHy‘IaﬁHOﬁ BCJIIMYUMHBI HaXOOWUTb MATEMaTHYCCKOC OXUIAAHHUE 110 JaHHOMY
pacrpeieeHHIo;

UMETB NPECTABICHNE O 3aKOHE OOJIBIINX YHCEI;

UMETh MPEICTABICHUE O HOPMAIbHOM PacIpeIeICHHH.
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OK 04. DddexkruBHO
B3aUMOJIENCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/Iie

-COBMECTHAH JeATeJbHOCTD:
MOHUMATh 3|
HCIOJIb30BATh MPEUMYIIECTBA
KOMaHIHON M WHAUBUIYaTbHOMN
paboThl TIPH pemIeHHH YIeOHBIX

3ajad, NPUHUMATH 1elnb
COBMECTHOI JICSATEIILHOCTH,
TUTAHUPOBATh OpraHu3aInIo
COBMECTHOM paboTHI,
pacnpenensaTh  BHIABI  palor,
JIOTOBapUBATKCS, o0cyx)aTh

MpoIlecC W pe3ynabTar paboTHI,
000011aTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBAaTh B
rpynmoBbix  Qgopmax  paboTHI
(oOcyxneHus, OOMEH MHEHUH,

«MO3TOBBIE IITYPMBI» U HHBIE),
BBINIOJIHSTH CBOIO YacTh pabOTHI U
KOOpPJAMHHUPOBATH CBOU JEHCTBUS
C JPYTUMH YIE€HAaMH KOMAaHJPI,
OLICHMBAaTh  KadeCTBO  CBOETO
BKJIaJa B OOMMH NPOAYKT IO
KpUTEPUSM,
chopMyIHpOBaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHSL.

OIlEpUPOBaTh INOHATHUSAMH: HAaTypajbHOE, LI€JI0€ YMCIIO, MCIIOIb30BaTh IPU3HAKU AEIMMOCTH LEJIBIX
YHCeNl, Pa3loKEHHE YUCIIa Ha MPOCThle MHOKUTEIHM AJSl PELICHUS 3aJad; PaldOHANbHOE M JAECHCTBUTEIILHOE
YHCI0, OOBIKHOBEHHAs] M JIECSTUYHAs APOOb, MPOLEHTHI; JIOTapu(M Yucla, NECITUYHBIE W HATypaibHbIC
JTorapru(MEL.

BBINOJIHATH apr(hMETHIECKUE ONIEPALMY C PALIMOHAIBHBIMU U AEHCTBUTEIBHBIMU YHCIIAMU;

BBITIOJTHATH TPUOIMKEHHBIC BEIUNCIICHHS, UCIIOJIB3YS [TPAaBUiIa OKPYTJICHHUS, AeNaTh MPUKHUIKY U OLIEHKY
pe3yibTaTa BEIYMCIICHHIA;

OIEpPUPOBATh MOHATHSIMU: CTEIECHb C LIETBbIM IIOKa3aTeleM, CTENEHb C PalMOHAIbHBIM IIOKa3aTeleM;
cTaHAapTHas ¢GopMma 3amucH JACHCTBHTENBHOIO YHMCIA, KOPEHb HATypallbHOW CTENEHH, HCIIOIb30BaTh
NoIXoAAuIyo GopMy 3amucu NEHCTBUTENBHBIX YUCEN AJISl PEIICHHs NMPAKTHYECKHX 3a7ad W MpelCTaBICHUS
JAHHBIX;

ONEepUPOBATh HMOHSATHAMHU: CHHYC, KOCHHYC W TaHICHC IPOU3BOJIBHOIO YIja, HCHOJIb30BaTh 3aIHCh
MIPOM3BOJILHOTO yIIia yepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

ONEpUPOBaTh IOHSATHUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIeJ0€, PpalHOHAJIBHOE,
HppanroHaIbHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHUE; CUCTEMA JIMHEHHBIX YpaBHECHUN
U e€ pelleHne, UCTI0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH [T PELICHUS MPAKTHIECKUX 3a1a4;

BBITIOJTHATh TPEOOpPa30BaHUSl TPUTOHOMETPHUECKMX BBIPAKEHHH M pElIaTh TPUTOHOMETPHUYECKHE
YpaBHEHHUSI; LENbIX, PAHOHAIBHBIX U HPPALMOHANBHBIX BBIPAKCHWH M pEIIaTh OCHOBHBIC THIBI LEIBIX,
palMOHANBHBIX M HMPPALHOHAIBHBIX YPaBHCHHH M HEPAaBEHCTB; BBIIOIHATH NMPEOOpPa30BaHUS BBIPAKECHUH,
coJiep KalluX JIOrapu(Mbl, ONIEPUPOBATh MOHATUSIMU: JIOTApU(PMHUUECKOE ypaBHEHHE M HEPaBEHCTBO, PEllaTh
OCHOBHBIE THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

NPUMEHSTh YPaBHEHUS! M HEPABEHCTBA JUIsl PEIICHHUs MAaTeMaTHUECKUX 3a7ad U 3a4ad U3 Pa3iIMyHbIX
o0acTell HayKU M pealbHON JKNU3HHU;

MOJICIUPOBATh pealbHble CHUTYallMd Ha SI3BIKE aIreOpbl, COCTABISATH BBIPAKCHHUS, ypaBHEHUS,
HEpaBEHCTBA W CHUCTEMbl HEPABEHCTB II0 YCIOBHIO 3a/ayd, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIONIb30BAaHHUEM alMapaTa anreopsbl.

NPUMEHSTh CBOMCTBAa CTENEHH Ui TpeoOpa3oBaHUS BBIPAKECHWH, OMEPUPOBATH IMOHATHIMH:
[OKa3aTeIbHOE yPaBHEHUE U HEPABEHCTBO, PeIIaTh OCHOBHBIE THITBI [TOKA3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB;

HaxOIUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPaBEHCTB; MPOCTEHIINX CHUCTEM U
COBOKYIHOCTEN PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

OIIEepPHUPOBATH MOHATUAME: QYHKIHS, CIOCOOBI 3aJaHusl GYHKLIUH, 0071aCTh ONpEeTICHNUs U MHOXKECTBO
3Ha4eHUI QyHKINH, TpapuK QyHKIUH, B3aUMHO 0OpaTHbIe PYHKIMH; YETHOCTh M HEYETHOCTh (PYHKIMH, HYJIH
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; IepruoAndeckas QyHKIIHS, TIPOMEXYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH 3KcTpeMyMa (yHKIIMH, HauOoJIbIlIee 1 HAUMEHbIIIee 3HaueHNs QYHKIIMK Ha IPOMEXYTKE, UCTIONB30BATh
UX JUIA WCCIIeAOBaHMA (PYHKIMH, 3aJaHHOM TpadukoMm; TpaduKH IOKa3aTelIbHOW, JOTapu()MUUECKOW Hu
TPUTOHOMETPUYECKUX (PYHKIHIA, W300paaTh UX HA KOOPAWHATHOW IJIOCKOCTH W UCIOJNB30BATh JJISl PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

MCTIOJIb30BaTh rpaduku QYHKUMH IS PELICHUS] ypaBHEHHI;

CTPOWUTh M YUTaTh TpauKu JUHEHHOW (YHKUMH, KBaApaTHYHOH (DYHKUMH, CTeNEHHOW (YHKLIHUH C
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LIEJIBIM TI0KA3aTelleM;

n300pakaTb Ha KOOPAWHATHOW IJIOCKOCTH I'pa(MKH JIMHEWHBIX ypaBHEHUI M HCIIONB30BaTh MX AJIS
pelIeHNs] CUCTEMBI TMHEWHBIX YpaBHEHUH;

UCTIONIBb30BaTh rpaduku GyHKUUHI AT MCcCIeJOBaHMUs IPOLIECCOB U 3aBUCHUMOCTEH IPU PEIICHUH 3a/1a4
U3 APYIUX y4eOHBIX IPEAMETOB U PEaIbHOM KU3HHU, BBIPAXKATh (POPMyIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMH.

OMEepHUPOBaTh MOHATHAMH: TOCIENOBATEIBLHOCTD, apU(PMETHUECKass W T€OMETpUYeCKas HpPOTPECCHH;
0eCKOHEYHO YOBbIBaroIasi reoMeTpHUecKasl MPOrpeccHs, cCymMMa OECKOHEUHO YOBIBAIOIIEH TeOMETPHUECKON
IIPOrPECCHH;

3aJaBaTh MOCIEA0BATEIBHOCTH Pa3IMYHBIMH CIIOCO0aMU;

HCIIOJIB30BaTh CBOMCTBA IOCJIENOBAaTENbHOCTEH M IPOTPECCUM Il PELIEHUs pealbHBIX 3ajad
MIPUKJIaJHOTO XapaKTepa.

ONEpUPOBaTh TMOHATHUSAMH: HENpepbIBHAs (QYHKUUS, TPOU3BOAHAs (QYHKIUM, HCIOJIb30BaTh
reoMeTpUUYECKHi U (PU3NYEeCKUi CMBICI TPOU3BOTHOM [T PELICHUS 3a/1a1;

HaXOJIUTh NMPOU3BOJIHBIC 3JIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH MPOU3BOIAHBIE CYyMMBI, IPOU3BEICHHS,
YaCTHOTO (PYHKIINH;

WCTIONIb30BaTh TMPOW3BOAHYIO JUISI HCCIENOBaHUS (YHKUUM HAa MOHOTOHHOCTb M OKCTPEMYMBI,
MPUMEHSTH Pe3yIbTaThl UCCICIOBAHUS K MOCTPOCHUIO TPaQHKOB; AJIsi HAXOXKACHHS HAWIYUYIIETO PEeUICHUs B
MPHUKJIAIHBIX, B TOM YHCIIE CONUATBHO-O)KOHOMUYECKHX, 3a/1a4ax;

OIepUpOBaTh MOHATHAMH: IIE€PBOOOpa3Has U WHTErpal, MOHMMATh T€OMETPHUUECKUH M (U3UUECKUi
CMBICJI HHTErpaa;

HaxXOIUTh NEPBOOOpA3HBIC AIEMEHTApHBIX (PYHKIMH, BBIYUCIATH MHTErpan mno ¢opmyne Herorona—
JleiOuuma;

pemarh NPUKIaJHbIC 33/1a49H, B TOM YKCIE COUUATBHO-YKOHOMHUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeICTBAMHM MATEMATHYECKOIO aHAIU3A.

ONEpUPOBATh MOHATHIMH: MHOKECTBO, OTIEPALIMH Ha/l MHOKECTBaMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmapaT JIJIsl ONMCAaHUs PealbHbIX MPOIECCOB U SBICHHA,
[IPH PEIIeHUH 33/1a4 U3 IPYTHX Y4eOHBIX IPEIMETOB;

ONEpUPOBATh MOHATHIMHU: ONPEAEIECHUE, TEOPEMA, CIIEACTBHE, J0KA3aTEIbCTBO.

ONEpUPOBATH MOHATHIMU: TOUKA, IpAMasi, TNIOCKOCTB;

MIPUMEHATH aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IPU PEUICHUH T€OMETPHUUECKHX 33/1a4;

OIEpUPOBATh MOHATHAMMU: MAPAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD MPSAMBIX M IIIOCKOCTEH;

KJ1acCU(UIMPOBATH B3aUMHOE PACIIOJIOKEHHE PSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

OTIEpUpPOBATh MOHATHSMHU: IBYTPAHHBIA YTrOJ, TPaHU ABYTPAHHOTO yIjla, peOpo ABYTPaHHOTO YIia,
JINHEWHBIN yroJl ABYTPaHHOIO yTIjla, FpaayCHas Mepa IBYIPaHHOIO yria;

ONEpPUPOBATh TOHATUSMH: MHOTOIPaHHUK, BBITYKJIBI M HEBBINYKIBIH MHOTOTPaHHMK, 3JEMEHTHI
MHOTOTPaHHHKA, TPABUIILHBI MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (NMUpaMua, TpU3Ma, TMPSMOYTOJNBHBII
napajuieNienuie]], Kyo);

KJacCH(UIMPOBAaTh MHOTOIPAaHHUKH, BbIOMpasi OCHOBaHMA sl KiaccMQUKaMM  (BBIOYKIBIE H
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HEBBIMYKIIBIE ~ MHOTOTPAaHHHWKH, TPaBHIbHBIE MHOTOTPAaHHUKU, TPSIMBIE W HAKJIOHHBIC  IPU3MBL,
TTapajuIeIeTUIICIb] );

OTIEPUPOBATH MOHATHSIMH: CEKYIIAsk IUIOCKOCTh, CCUSHHE MHOTOTPAHHUKOB;

OOBSICHATH MPHUHIUIIBI IOCTPOCHUS CEUSHHMN, HCTIONB3Ys METO/ CIICIOB;

CTPOHTH CEYCHUS] MHOTOTPAHHUKOB METOJIOM CIICNIOB, BBITIOJHATH (BBIHOCHBIC) TUIOCKHME YEPTEKH U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

peliaTh 3aJ1a4M Ha HaXOXKIACHUE TEeOMETPUUCCKUX BEJIHMYMH 110 00pasiiaM WM aJiTOPUTMaM, IPUMCHSIS
W3BECTHBIC aHAMTHYCCKHE METONbI MPU PEHICHUH CTAaHJAPTHBIX MAaTeMaTHYCCKHX 3aJ1a4 Ha BBIYHCIICHHE
PACCTOSIHUIM MEXTy IByMsI TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0 IIIOCKOCTH, MEKIY CKPEUTUBAIOIIIMMUCS
MPSMBIMU; BBIYUCICHUE YIIIOB MEX/Y CKPCIIUBAIOIIUMHUCS MIPSIMBIMH, MEXKIY MPSIMON M TUIOCKOCTBIO, MEXKILY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB;

BBIYUCIIATH 00BEMBI U TUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MUPAMUJIA) C MPUMEHCHUEM
(bOpMy.]], BBIYUCIATE COOTHOIICHUA MEXKAY IUIOIIaIsIMA HOBCpXHOCTCﬁ, O6’béMaMI/I HOI[O6HI)IX MHOT'OI'PaHHUKOB;

OMEepHUPOBATh OHATHAMU: CUMMETPHS B TPOCTPAHCTBE, IICHTP, OCh H MIOCKOCTH CAMMETPHUH, IICHTP, OCh
U TUIOCKOCTh CUMMETPUH (QUTYPBI;

W3BJEKaTh, TMpPeoOpa3oBbIBATE M  HMHTEPIPETHPOBATH HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKIX (PUTYpax, MPEACTABICHHYIO Ha YepTekXax U PUCYHKaX;

MPUMEHSTh TEOMETPUYCCKUE (AKThI JUISI PEUICHUS CTEPEOMETPUYCCKUX 3a/ad, MPEANoararoIimx
HECKOJIBKO IIIAr0B PEIICHHUS, €CIIH YCIOBUS MPUMEHEHHUS 33/1aHbI B IBHOU (opmMe;

IIPUMEHATh NPOCTEHIINE MPOrPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU
pEIICHUH CTEPEOMETPUICCKUX 3a]1au;

NPUBOJIUTH TMPUMEPHl MAaTEMATUYCCKUX 3aKOHOMEPHOCTEW B MPHUPOAC W IKU3HH, PACIO3HABATH
MPOSIBJICHHUE 3aKOHOB F'€OMETPHH B UCKYCCTBE;

IIPUMCHATHL IIOJIYYCHHBIC 3HAaHWA Ha IPAKTUKE: aHAJIM3HUPOBATH PCAJIBHBIC CUTyallUM WU NPUMCECHATH
H3yUYCHHbIC TMOHATHS B TMpOIEcce TMOUCKA PEIICHUs MaTeMaTHYeCKu COHOPMYITUPOBAHHOW MPOOIEMBI,
MOJICTTUPOBATh peajbHbIE CHUTYallMd Ha $3bIKC TEOMETPHM, HCCICIOBaTh IOCTPOCHHBIE MOJCIH C
WCTIOJIb30BaHUEM T'€OMETPHUYECKHX TIOHSATHH W TEOpeM, ammapara anreOpbl, pelarth MpaKTHYeCKUe 3ajadd,
CBSI3aHHBIC C HAXOXICHUEM IMEOMETPUUCCKUX BEJIINYHH.

OMepHUpOBaTh  MOHATHSAMH:  IWJIHHIPUYECKAs IOBEPXHOCTb, OOpasyrolue  IWIHHIPUICCKOM
MMOBEPXHOCTH, IWIMHIP, KOHUYECKAs TIOBEPXHOCTh, OOpa3ymoIlUe KOHMYECKOW MOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTH;

pacrno3HaBath Telna BpamieHus (IIMHAP, KOHYC, cdepa U map);

OOBACHATH CIIOCOOBI TIOTYYESHHSI TEJ BPAIICHUS;

KJIacCH(UIMPOBATH B3aUMHOE PACTIONIOKEHHE Chephl U INIOCKOCTH;

OTIEpUPOBAThH OHATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BEICOTA CETMEHTA, IApOBOM CIIOM,
OCHOBaHHE IIAPOBOTO CJIOSI, BLICOTA MIAPOBOTO CIIOS, IIAPOBON CEKTOP;

BBIYUCIISITh O0BEMEI U TIromaan HOBCpXHOCTeﬁ TEJI BpalllCHUA, TCOMETPUICCKUX TEJI C IPUMECHCHUEM
hopmyur;

OTIepUPOBATh MOHATUSIMHU: MHOTOTPAHHUK, BIVCAHHBIA B c)epy M ONMHCAHHEIN OKONo cdepsl, chepa,
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BIIMCAHHAsl B MHOI'OI'PaHHUK WJIN TEJIO BPAILECHUS;

BBIYHUCIISITH COOTHOLLICHNS MEXKAY IJIOMAIsIMU IIOBEPXHOCTEN 1 00bEMaMH TOJOOHBIX TET;

n300paxarth u3ydaeMbie GUTYpHl OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOHSTH (BEIHOCHBIE) TUTOCKHE YEPTEIKHU U3 PICYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BHII CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUS TEJ BPALLCHHUS;

W3BJEKaTh, MHTEPIPETHPOBATH W  MpeoOpa3oBbIBaTh HMHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepPTeXax U PUCYHKaX;

OIIepUPOBATh IOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOIHATh JEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
OOBSICHAATh, KAKUMH CBOMCTBAMH OHHU 00JIa/1a10T;

IPUMEHSATh IPaBUJIO apajulesenuIe a;

ONEepUPOBaTh MOHATHSIMHU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEIECHHE BEKTOPOB,
KOJIJIMHEApHBIC ¥ KOMIUIAaHAPHBIE BEKTOPBI;

HaXOIUTh CyMMY BEKTOPOB M IIPOM3BEICHHE BEKTOpAa HA YHCIO, YIOJI MEXIY BEKTOpPaMH, CKaJSIPHOE
MIPOM3BEIEHUE, PACKJIaIbIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B IEKapTOBOM CHCTEME KOOPJIMHAT;

IPUMEHSTh T€OMETpUYECKHe (DAaKThl A PELICHUS CTEPEOMETPUYECKUX 3a7ad, MPEAoJarariinx
HECKOJIbKO IIAr0B PEILCHMS, €CIM YCIOBUS MPUMEHEHHS 3a1aHbI B IBHOH (opme;

pelaTh IpocTenIe reoMeTpuiIeckie 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/IA;

pelaTh 3aJayd Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUM M HaXOXKACHHE I'€OMETPUYECKHX
BEeJIMYMH 1O oOpa3laM WM aJIrOpUTMaM, NPHUMEHsSsI W3BECTHbIE METOIbl NPH PELICHWH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1aY;

YUTATh U CTPOUTH TAOIHIIBI U TUATPAMMBIL;

OIepUPOBaTh MOHATHAMU: CpelHee apupMeTHIecKoe, MeanaHa, Haubobliee, HAMMEHbIIee 3HaUCHHUE,
pa3Max MacCHBa YHCIIOBBIX TaHHBIX;

OTEepPHUPOBaTh TOHATHUSMU: CIyYalHBIA SKCHEPUMEHT (ONIBIT) M ClIydaifHOe COOBITHE, SJIEMEHTapHOE
coOBITHE (PJIEMEHTAPHBIA UCXOJ1) CIIyYaHOTO OIBITa, HAXOAUTH BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMHU
CIly4yallHBIMM COOBITHSIMM, HAaXOOUTh W CPAaBHUBATH BEPOSITHOCTH COOBITHH B HW3YYEHHBIX CIIyYaiHBIX
JKCIIEPUMEHTAX;

HaxoIuTh M (OPMYJIUPOBATh COOBITHA: NEpeceueHHe M OObEAMHEHHE NaHHBIX COOBITHH, coObITHE,
MPOTUBOIOJIIOXKHOE JAaHHOMY COOBITHIO, TOJB30BaTbCcAd JUarpamMMaMu Oiiepa U (OpMYJIOH CIIOKEHHUS
BEPOATHOCTEN TPY PEUICHNH 3a7ad;

OTIEpUPOBATh MOHATUSAMU: yCIIOBHAS BEPOSITHOCTH, HE3ABHCHMBIE COOBITHS, HAXOAUTh BEPOATHOCTHU C
ITOMOUIBIO TIPAaBUJIA YMHOKEHHS, C IOMOIIBIO A€pEBa CIyYailiHOTO OIBITA;

MPUMEHATH KOMOWHATOPHOE TPAaBUIIO0 YMHOKEHUS TIPY PEIICHUH 337124,

OTIEpUPOBATH MOHATHIMHU: UCIIBITAHNE, HE3aBUCUMBIE HCIIBITAHNA, CEPHS UCTIBITAHNH, YCTIEX U Hey/laua,
HaXOJUTb BEPOATHOCTH COOBITHII B CEPHM HE3aBUCUMBIX HCIIBITAHHU JI0 IEPBOTO yCIeXa, HaXOIUTh BEPOSTHOCTU
coOBITHIA B cepuu UcnbITanni beprymu;
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OMEepPHUPOBaTh  MOHATHSIMH:
pacrnpeJeIeHus;

CpPaBHUBATh BEPOSTHOCTH 3HAYCHHI CIyYalHOW BETHMYUHBI 10 PACIPEICICHHIO WX C TOMOIIBIO
Jarpam;

OMEepHUPOBaTh IOHATHEM MATEMaTHYCCKOTO OXUAAHUS, TPUBOIUTH MPUMEPHI, KaK MPUMEHSETCS
MaTeMaTHYECKOe OKUAAHUE CIy4alHOW BEIMYHHBI HAXOMUTh MAaTEMATUYECKOE OXHIAHHUE M0 JaHHOMY
pacnpeeIeHHIO;

UMETh TPEJICTABIICHHUE O 3aKOHE OOJBIINX YHCEIT;

HUMETh TPEACTABICHHE O HOPMATBHOM PACIIPEACICHUH.

CIy4aiiHasi BeJIWYMHA, paclpeielieHne BepOATHOCTEH, Iuarpamma

OK 05. OcymecTBasiTh
YCTHYIO U TIHCHMCHHYIO
KOMMYHHUKAITHIO Ha
TOCyapCTBEHHOM
SI3BIKE Poccutickoi
Oenepamt ¢ yIETOM
ocobeHHOCTER

-o01enne:
BOCIIPMHUMATH u
(dbopMymUpOBaTh CYXKIEHHUS B

COOTBETCTBHH C YCIOBUSIMU H
LelsIMU OOIICHUS, SICHO, TOYHO,
TPaMOTHO BEIPaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W MHCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS II0

xony petenus 3aJa4y,
KOMMEHTHPOBATh  TOJTYYCHHBIH
pe3yJIbTar;

B XO0le OOCYXICHUS

3a7aBaTh BOIPOCHI IO CYIIECTBY
o0cyxmaeMoil TeMbl, TPOOJIeMBl,
pelaeMon 3aj1auu, BbICKa3bIBaTh
UJeH, HaleJeHHbIE Ha IOUCK
pelIeHNs, COIOCTABIATh CBOU
CYXJICHUSI C CYXKJICHUSIMH JIPYTUX
YYaCTHUKOB Janora,
OOHapy)KUBaTh  paszaH4yue |
CXOJICTBO MO3UIINH, B
KOPPEKTHOU ¢dhopme
dbopMynupoBaTh  pa3HOINIACHS,
CBOU BO3paKEHUS,;

MPeJCTaBISTh
pe3ynbTaThl peleHHs 3a/auu,
OKCIIEPUMEHTa,  HCCIIIOBAaHUS,
MPOEKTA, CaMOCTOSITEIIBHO
BBIOUpATh (OPMAT BBICTYIUICHHS

OMepHUpOBaTh MOHATUSAMH: HaTypalbHOE, 1IeJI0€ YHCIO, MCIOJIb30BaTh MPU3HAKH JAEITHMOCTH LEIBIX
qHCeNl, PA3IOKeHNE YMCIia Ha MPOCThIC MHOKUTENN JUIS PEIICHHs 3ajad; palMOHAIBHOE M JEHCTBUTEIBHOE
9HCII0, OOBIKHOBCHHAS! M AECATHYHAS JpoOb, MPOIEHTHI; JOrapu(M 4YHCIA, NECATHYHbIE W HATypalbHBIC
JIoTapuQMBI.

OIIEpUPOBATh MOHATHSIMU: CTENECHb C LIEJIBIM ITOKa3aTelIeM, CTENEeHb C PAlOHATBHBIM MOKA3aTeleM;
crapnaptHas Qopma 3amMCH ACHCTBUTENBHOTO 4YHCIIA, KOPEHb HATYpaJIbHOW CTENEHH, HCIOJIB30BaTh
MOIXoAAIIyI0 (GopMy 3amuch EHCTBUTENBHBIX YUCET IJIsl PEIICHHs MPaKTHYECKHX 3a]ad M HpeACTaBICHHS
JAHHBIX;

OIIEPUPOBATh TOHATHAMH: CHHYC, KOCHHYC W TaHT'€HC IPOU3BOJBHOTO YIJIA, WCIIOJIB30BaTh 3aIlUCh
MIPOM3BOJILHOTO yIiIa yepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

ONEpUPOBATh  TOHATHSMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO, 1IeJ0e, palUOoHAIBHOE,
UpPpaOHATBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHHE; CHCTEMa JINHEWHBIX ypaBHEHHUI
u e€ peleHne, NCI0Ib30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH ISl peIICHUs MPAKTHYECKUX 3a/1ay;

NPUMEHSTh CBOWCTBAa CTENEHH JUIsi TpeoOpa3oBaHUS BBIPAKCHUH, OMEPUPOBATH IOHSATHSIMHU:
MoKa3aTe’bHOE ypaBHEHUE W HEPABEHCTBO, PEIIaTh OCHOBHBIC THITHI ITOKA3aTENbHBIX YPABHCHUH W HEPABEHCTB;

OIIEPUPOBATH MOHATHAMHE: (QDYHKIHS, CIIOCOOBI 3a1aHus QYHKIMH, 00JIaCTh ONPEICTICHUS] © MHOKECTBO
3Ha4YeHUI QyHKIUH, TpapuK QYyHKIMH, B3aUMHO 00paTHbIe QYHKIMK; YETHOCTh M HEYETHOCTh (DYHKIMH, HYJIH
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; IepruoAndecKkas QyHKIHS, TPOMEXYTKH MOHOTOHHOCTH (pYHKIIHH,
TOYKH IKCTpeMyMa (pyHKIMH, HauOoJblllee ¥ HauMeHbIIee 3HaYeHU QYHKIIUH Ha TPOMEXKYTKE, HCIOIB30BaTh
X IS HccienoBaHUs (YHKIHMHM, 3aJaHHOW TpadukoM; TpadUKH IOKa3aTeIbHOW, JOrapH)MHUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIMN, W300paxaTh UX HA KOOPIAWHATHOW MJIOCKOCTH W MCIOJIB30BaTh JJISl PELICHUS
ypaBHEHUI U HEPABEHCTB,;

WCTIOJIb30BaTh rpaduku GYHKUMH AT McCIeJOBaHMs MPOLIECCOB U 3aBUCHMOCTEH IPH PELICHUH 3a/1a4
U3 IPYTUX YYeOHBIX MPEJAMETOB U PEabHOM KHU3HHU, BRIPAXKATh POpPMyNIaMH 3aBUCIMOCTH MEX/Ty BEJTHUHMHAMH.

OIEepPHUPOBaTh MOHATHSIMH: TOCIEOBATEILHOCTD, apU(PMETHIECKass W TeoMeTpUdecKas NpPOTPECCHH;
0eCKOHEYHO YObIBaroIasi reoMeTpHuecKas MpOrpeccHs, cymMma OECKOHEYHO YOBIBalOIIeH reoMeTpUYecKOn
MIPOTPECCUH;

ONEepHUPOBaTh TOHATHUSAMHU: HENpepbIBHAs  (QYHKIMS, I[POU3BOHAS
reOMeTPUYECKHH U (PU3MYeCKUi CMBICT MPOU3BOTHOM JUIsl PELICHUS 3a/1a4;

(yHKIIMU, HCIONB30BAThH
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¢ y4€ToM 3agad Mpe3eHTANH U
0COOEHHOCTE ayTUTOPHH.

OIEPUPOBaTh TMOHATHIMH: TIEPBOOOpa3Hasi W WHTETPaN, MOHHUMATh TCOMETPUYCCKHHA U (DU3UUCCKUI
CMBICJT HHTETPaa;

OIMEepPHUPOBATH MOHATHSIMH: MHOYKECTBO, OTICpAIlMU HaJl MHOYKECTBAMH;

OIEPUPOBATH MOHITUSIMHU: OTPEICIICHNE, TEOPEMa, CIICICTBHE, TJOKA3aTEILCTBO.

OIEPUPOBATH MOHITUSIMHU: TOUYKA, TPSAMAsi, INIOCKOCTH;

OMEePHUPOBATH MOHATHSIMH: TAPAICABHOCTD U MEPIICHANKYIIPHOCTD MPSMBIX U IMIIOCKOCTEH;

OMepHUpOBaTh MOHATHAMH: JABYTPAHHBIA yroj, TPaHd ABYTPAHHOTO yria, peOpo ABYTPaHHOTO yTia,
JMHEHHBIN YOI IBYTPAHHOTO yIiia, TPaayCHas Mepa IBYIPaHHOIO yIJia;

OMepHUPOBaTh MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJBIA M HEBBIMYKJIBIH MHOTOTPAHHHK, SJIEMEHTHI
MHOTOTPaHHUKA, TPABUIBHBIA MHOTOTPAHHHUK;

OIEPUPOBATH MOHITUSIMHU: CEKYIIast TNIOCKOCTh, CEYECHHE MHOTOTPAHHHUKOB;

OOBSICHSTH MPUHIIMIIBI TOCTPOCHHSI CEYCHUI, HCIIONIB3YsT METOJI CIIC/IOB;

OIICPpUPOBATH IMOHATUAMU: CUMMETPHUA B IPOCTPAHCTBE, HEHTP, OCh U IIJIOCKOCTH CUMMETpPHUU, LCHTP,
OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

U3BJICKaTh, MpPeOOpa30BBIBATh WM HMHTEPIPETHPOBATH  HMHPOPMALKIO O  MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYpax, IPEACTABICHHYIO Ha YepPTekXax U PUCYHKaX;

MPUBOIUTH TMPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOAE W KU3HH, DPACIO3HABATh
MPOSIBJICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE;

NPUMEHSTH TMOJYYCHHbIC 3HAHHMS Ha MPAKTHKE: aHATM3MPOBATh PEajbHBIC CHUTYaIllMd W MPUMCHATH
W3yUYCHHBIC TMOHATHSI B TMpOIecce TOMCKAa pEIIeHUsT MaTeMaTH4ecKu CQHOPMYIUPOBAHHOW MNPOOIEMBI,
MOJICTIMPOBAaTh pealibHble CHTYyallid Ha s3bIKE T'€OMETPHH, MCCIIEJ0BATh IMOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHUEM TCOMETPUYECKHX TMOHATHIH W TEOpeM, armapara aireOpbl, pemiath MPaKTHYECKHe 3ajadu,
CBA3aHHBIC C HAXOKACHHUEM I'€COMCTPUUCCKUX BCJIMYUMH.

OIICpHUpPOBATH IIOHATUAMMU. MUWINHAPUYCCKAA IMOBEPXHOCTD, o6pa3y101111/1e IH/IJ'IPIHJIPI/I“ICCKOﬁ
MOBEPXHOCTH, IWIHHIP, KOHHYECKas I[OBEPXHOCTh, OOpa3yrolMe KOHHYECKON MOBEPXHOCTH, KOHYC,
chepuueckasi IOBEPXHOCTb;

OOBICHATH CITOCOOBI TIOJTYYEHUS TEJ BPALICHUS;

OIEPUPOBATH MOHATHAMHE: [IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTA, BHICOTA CErMEHTA, [IIAPOBOM CIIOH,
OCHOBAHHUE IIAPOBOT'O CJIOSI, BHICOTA IIAPOBOTO CJIOS, IIIAPOBOI CEKTOP;

OTepUPOBaTh MOHATHSAMHU: MHOTOTPaHHUK, BIMCAHHBIA B cepy W OMHCAHHBIN okoio chepsl, chepa,
BITMCAHHAS B MHOTOTPAHHHUK WJIH TEJIO BPAIICHHS;

W3BJCKAaTh, HMHTEPIPETHPOBATH W  MPeoOpa3oBbIBATE  HMH(GOPMALKMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUTYpax, MPeICTABICHHYIO Ha YePTEKax U PUCYHKAX;

OIICpHUpoOBaTh IMMOHATHUAMU: ACKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpAa,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKAIPHOE MPOU3BEJCHUE BEKTOPOB,
KOJJTHHEAPHBIE ¥ KOMILIAHAPHBIE BEKTOPEI;

YUTaTh U CTPOUTH Ta6JII/I]_U)I " quarpamMmmabl;

OMepHUPOBaTh MOHATHIMU: CpeHEe apupMeTHUCCKOe, MeraHa, Hanbobliee, HANMEHbIIIeE 3HAYCHHUE,
pa3mMax MacCHBa YHCIOBBIX JJAHHBIX;
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OTIEpUPOBATh MOHATHUSAMU: CIYYaWHBIN IKCIEPUMEHT (ONBIT) M CIy4YailHOE COOBITHE, DIIEMEHTapHOE
coObITHE (PIIEMEHTAPHBIA FCXO[T) CIIy9afHOTO OIIBITa, HAXOTUTHh BEPOSTHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH
CIly4YailHBIMH COOBITHSIMHM, HAaXOJUTh W CpPAaBHUBATH BEPOSTHOCTH COOBITHH B HW3YyYCHHBIX CIyYalHBIX
JKCIIEPUMEHTAX;

HaXOAWTh M (HOPMYyITHUPOBATH COOBITHS: TEpecedeHrne W OO0beIWHEHHE AAHHBIX COOBITHHA, COOBITHE,
MPOTHBONONIOXKHOE JaHHOMY COOBITHIO, TOJB30BaTbCcAd [UarpamMMaMu Oiiepa W (HOpMYJIOH CIIOKEHHUS
BEPOSITHOCTEH MPH PELICHUH 3a]a4;

OTIEpUPOBATh MOHATHSAMU: yCIOBHAS BEPOSTHOCTH, HE3ABUCHMEBIE COOBITHS, HAXOAUTh BEPOSITHOCTH C
MOMOIIBIO TIPaBHJIa YMHOKEHHSI, C IIOMOILBIO IepeBa CIy4ailHOTO OIIBITA;

OTEepUPOBATH MOHATHIMHU: HCIIBITAHNE, HE3aBUCUMBIEC UCTIBITAHUS, CEpUS HCIIBITAHUH, ycIleX U Hey/aua,
HaXOJHUTh BEPOSITHOCTH COOBITHIA B CEpUU HE3aBUCUMBIX HCTIBITAHAUHN JI0 IIEPBOTO YCIIeXa, HAXOIUTh BEPOSATHOCTH
COOBITH B CEpUU HCTIBITaHNH bepHymy;

ONEpUPOBaTh TOHATUAMM: CllydailHas
pacnpezeneHus;

OTIEpUPOBATh TIOHATHEM MAaTEMATHYECKOTO OXXHIAHUS, MPUBOJUTH IMPUMEPHI, KaK TMPUMEHIETCS
MaTEMATHYCCKOEC OXUIaHUC CHy‘laﬁHOﬁ BCJIMYMHBI HaXOJUTb MATEMAaTHYCCKOC OXUAAHHUEC I10 JaHHOMY
pacrpe/ielIeHHIO;

BCJIMUMHA, PpacCipeacICcHnuc BCpOHTHOCTCﬁ, AuarpamMma

OK 06. IIposBasth
TpaKIaHCKO-
NaTPUOTHYECKYIO
TIO3HITHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEJICHHE
Ha OCHOBE
TPaJAULIMOHHBIX
LICHHOCTEH, B TOM YHCJIE
c y4eTOM
rapMOHU3AIUN
ME)KHAIIMOHAIBHBIX |
MEXPETUTHO3HBIX
OTHOIIICHHH,
MPUMEHSTh CTaHAAPThI
AHTUKOPPYILILOHHOTO
MOBEIEHUS

-CaMOOPraHM3aIMs:
COCTaBIISThH IUIaH,
QITOPUTM  pEIICHUs  3a]ayy,

BBIOMpATh CHOCOO peIeHust C
y4E€TOM HMMEIOIIMXCS PECYPCOB U

COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMeHTUPOBATh u
KOPPEKTUPOBATH BapUAHTHI
pemieHuit ¢ y4€ToM  HOBOM
WHGpOpMAITIH.
-CAMOKOHTPOJIb:

BJIAAETh HaBBIKAMH
MO3HABATENFHONU pedIeKchn Kak
OCO3HaHMS COBEPIIIAEMBIX
JOEUCTBUH U MBICIUTEIbHBIX
MpOLIECCOB, HUX  PE3YyJbTaTOB,
BIIAJIETh criocobamu
CaMONIPOBEPKH,  CaAMOKOHTPOJIS

nponecca u pe3yiibTarta pCICHUA
MaTeMaTH4eCKOH 3aga4u,

NPUMEHSITh YPaBHEHUS M HEPABEHCTBA U PEICHHs MAaTEeMaTHUECKUX 3afad U 3a4ad U3 pa3iIMyHbIX
o0JacTell HAYKH W peanbHOM KU3HU;

MOACIUPOBAThL PCAJIbHBIC CUTyallUM Ha A3BIKC aJIFC6pr, COCTaBJIAATh BBIPAXCHUA, YPABHCHHA,
HEpaBEHCTBA W CUCTEMbl HEPABEHCTB IO YCIOBHIO 3a/ayd, HCCIENOBATh IOCTPOCHHBIE MOJIENIU C
HCTIOJIb30BaHUEM armapaTa anreopsbl.

MCIIOJIB30BaTh TpaduKu (GYHKIU JJIs UCCIICOBAHMUS ITPOLIECCOB M 3aBUCUMOCTEH NPU PEIICHUH 3aj1a4
U3 APYTHX YYEeOHBIX MPEAMETOB U PEabHOM KHU3HHU, BRIPAXKATh POpPMyTIaMH 3aBUCIMOCTH MEX/1y BETHUYHMHAMH.

UCIIOJIb30BaTh CBOMCTBA IIOCJIEIOBATEIILHOCTEH M TNPOrPEeCCHd Ui PEIIeHHs peajibHbIX 3aj1ad
MPUKIIAHOTO XapaKTepa.

HCIIOJIb30BaTh IMPOU3ZBOJHYIO JJid MCCICAOBaAHUA ®YHKHHH Ha MOHOTOHHOCTH H OKCTPEMYMEI,
MPUMEHSTH Pe3yNbTaThl UCCICIOBAHUSI K MOCTPOCHUIO TPa(UKOB; A1 HAXOXKACHHUS HAWIYUIIEro PEeUICHUs B
MPUKIIAIHBIX, B TOM YHCJIE COLUAIbHO-?KOHOMHUYECKHUX, 3a/1a4aX;

pemarh NPUKIaIHbIC 33/1a49H, B TOM YKCIE COUUATBHO-YKOHOMHUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeAcTBaMHU MaTEMaTHUECKOI0 aHaIN3a.

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmapaT JJsl ONHCaHUs pealbHbIX MPOLECCOB U SBICHUM,
[IPH PEIIeHNH 33/1a4 U3 IPYTHX yIeOHBIX IPEIMETOB;

IIPUMCHSATH IIOJIYYCHHBIC 3HaHWA Ha INPAKTUKE: aHAJIM3HUPOBATH PCAJIBHBIC CUTyallUd H
W3y4YCHHbIE MOHATHS B TMpOLEcCe IIOMCKAa pEIIeHHs MaTeMaTHYeCKH CGHOPMYJIMPOBAHHOW MPOOIEMBL,
MOJIETTMPOBaTh peajbHBIE CUTyallMM Ha $3bBIKE TEOMETPHUM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
WCTIONIb30BaHUEM TEOMETPHUECKHX TMOHATHH W TeopeM, amnmapaTa anreOpsl, pemaTh NMpaKTHYecKhe 3aadqd,
CBSI3aHHBIE C HAX0XKJEHUEM I'€OMETPUIECKIX BEIUYMH.

NIPUMCHATH
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MIpEABUACTh TPYMTHOCTH,
KOTOpBIE MOTYT BO3HUKHYTD TPH
pelieHun  3a1a4u, BHOCHUTD
KOPPEKTUBBI B NEATEIHLHOCTH HA
OCHOBE HOBBIX OOCTOSITEILCTB,
JMaHHBIX, HAWIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEIH;

OLIEHHBAaTh COOTBETCTBHUE
pe3ynbTara LEeTd U YCJIOBHSM,

0OBSICHATH IMPUYNHBI
JOCTHXXKCHHA MKW HCOOCTHIXKCHUA
PE3YyIbTAaTOB JCATCIIBHOCTH,

HaXOMUTh  OMMOKY,  JaBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

BOCIIPUHHAMATH u
(hopMyIUpOBaTh  CYKICHHUS B
COOTBETCTBHH C YCIOBUSAMH |
HeISIMHA  OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPAXKAaTh CBOIO TOYKY
3pEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSICHCHHUS IO

X0y pelIeHus 3aJ1a4H,
KOMMEHTHPOBATh  TOJyYEHHBIH
pe3yibTar;

B Xole OOCYXIcHUS
3aJ1aBaTh BOIPOCHI 1O CYIIECTBY
00CyXTaeMoi TEeMBI, TIPOOJIEMEI,
pelaeMoii 3a/1auu, BBICKA3bIBATh
UIEH, HaleICHHBIC Ha IIOHMCK
peui€HusA, COIIOCTaBJIATH CBOU
CYXJICHUSI C CY)KICHUSIMH IPYTUX

YYaCTHUKOB Janora,
OOHAapy)XHMBaTh  pa3judue W
CXOJICTBO TTO3UIINH, B
KOPPEKTHOM dopme

(dbopMyIUpOBaTh  Pa3HOIJIACHS,
CBOH BO3PaXKEHHSI.

OK 07. CopnericTBOBaThH
COXPaHCHHIO

-padorarhb c

MPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIA PEIICHUs MAaTEMaTHUYECKUX 3a/ad U 3afad U3 pa3iIn4HbIX
o0nacTell HAYKU M pealbHON )KH3HU;
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OKpYy’Kalolien  cpensl,
pecypcocOepexeHuIo,
IPUMEHSTH 3HAHUSA 00
W3MEHCHNH  KIIMMara,
TIPUHITHIIBI
OCpEKITHBOTO
MIPOU3BOJICTBA,

3¢ peKTuBHO
JIeiCTBOBATh B
4Ype3BbIYAHBIX
CUTYaIHsIX

HHpopManmeii:
BBISABIIATE neOUITUTHI
nH()OpMaITHH, JIaHHBIX,

HEOOXOMUMBIX Ml OTBETa Ha
BOIIPOC | JJIsl peIieHHs 3aa4H;

BBIOMpPATh HH(POPMAITHIO
U3  HUCTOYHUKOB  Pa3IUYHBIX
THUIIOB, aHaTM3UPOBATH,
CHCTEMaTHU3HUPOBaTh u
MHTEPIPETUPOBATD
MHQOPMAIMIO Pa3INYHBIX BHJIOB
1 GOpM TIpeICTaBICHHUS,

CTPYKTYypHPOBAaTh
WH(OPMAIHIO, TIPEJICTABIATE €€ B
pa3IMYHBIX dopmax,
WITIOCTPUPOBATH rpahuuecKy;

OIICHUBATL HAaJIEKHOCTD
uHQOpMaIH 1o
CaMOCTOSITETILHO
chopMyIIMpOBaHHBIM
KPUTEPHUSIM.

UCTIONIBb30BaTh rpaduku QYHKIU sl McCIeJOBaHUsI MPOIECCOB U 3aBUCHMOCTEH TPH pEIICHUH 3a]1a9
W3 OPYTUX YI€OHBIX MPEAMETOB U PEaTbHON KHI3HH, BEIPAXKATh (hOpMyJIaMHi 3aBUCHMOCTH MEXAY BETMIMHAMH.

KCIIOJIb30BaTh CBOMCTBA IMOCIENOBATEIHHOCTEH U TMPOTPECCUM NSl PELISHUS pealbHBIX 3a1ad
MIPHUKJIATHOTO XapaKTepa.

pemaTs IMpuKIagHbIe 337add, B TOM YHCIIE€ COIHAIbHO-3KOHOMHYECKOTO W (PM3MYECKOTO XapakTepa,
CpeICTBaMH MaTEMaTHYECKOTO aHAJIN3a.

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN ammapaT AJis OIMUCAHUSI PEAIbHBIX MPOIECCOB U SBICHUMH,
[IPH PEIIeHUH 33/1a4 U3 IPYTHX yIeOHBIX IPEIMETOB;
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2. CTPYKTYPA U COJIEP)KAHUE YUYESHOM JUCIUATLIINHBI

2.1. KostnuecTBO yacoB, OTBOAMMOC HA OCBOCHHUEC yqeﬁﬂoﬁ AUCHUIIJIMHBI

Bcero yacoB — 223 yaca, B TOM YHCJIE:

TeopeTudeckoe ooyuenue — 179 vacos,

B T.4. MPO(PECCUOHATLHO-OPUEHTHPOBAHHOE CO/ICPIKaHue (MIPUKIIATHON MOTYJIh) — 30 yacos,

IpaKTHYECKue padoThl — 36 4acos,

KOHCYJIbTANus — 2 Jaca,

MPOMEKYTOUYHAS aTTeCTaIus (PK3aMeH) — 6 4acoB.

OObeM yueOHOW NUCIUILTHHEL, aK.qac
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2.2. TemaTnyeckuit

IUIAH U cofiepxkaHue y4eOHoil nucuuniaunasl QY. 07. MatemaTuka

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (0CHOBHOE H IPO(PecCHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE H IpakTHYeckue | O0beM
pa3leioB U TeM 3aHATHSA 4acoB
1 2 3
Pazneu 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 13/3
Tema 1.1. llens u 3a0auu | Coaepxkanue yueOHOT0 MaTepuasa 4/0
Mamemamuru npu | 1enp u 331241 MATEMATUKH [IPH OCBOCHUH CIIEIUATIBHOCTH. Ba30Bbie 3HAHUS M YMEHUS 10 MATEMATHKE B MPOPECCUOHAIBHOMN 1 5
océoeHuu B [TOBCEJHEBHOM JiesiTebHOCTH. HaTypanbHble U neinbie yncia. [Ipu3HaKy JeTMMOCTH HENBIX YHCEl.
cneyuansnocmu.  Hucna JlelicTBUs Haa MOJOXKUTEIBHBIMU U OTPULIATEIBHBIMU YUCIAMH, C OOBIKHOBEHHBIMU M JECATUYHBIMU OpoOsmu. JleHcTBUs cO
U ebriucienun creneHsmy, (GOPMyJbl  COKPAIEHHOrO YMHOXKEHHWs. PalMOHANbHBIE, WMPPALMOHAIbHBIE, JCHCTBUTEIBHBIE YHUCIIA. 5
ApudmeTrnueckre oIepayu C palMOHANBHBIMU, JCHCTBUTEIBHBIMH YHCIaMH, NPeoOpa3oBaHUE YHUCIOBBIX BBIPAKCHUH.
[TpubamxEHHBIE BEIYMCICHHUS, IPABUJIA OKPYTIICHUS], IPUKKUIKA U OLIEHKA PEe3yJIbTaTa BEIYUCICHHUH.
Tema 1.2. Ipouenmnsvie | Conepkanue y4eOHOTo MaTepraia 4/1
eviuucnenus. Ypasnenus | IIpocTbie IPOLIEHTHI, pa3Hble CIIOCOOBI UX BhIuUceHUs1. CII0KHBIE TPOLEHTHI. ApupMEeTHIECKas! U TeOMETPUIECKas TPOTPECCHH.
u Hepasencmea. | beckoneuno yOwIBatolias reoMeTpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOH MPOTPECCHH. 1
Ilpozpeccuu. @yukyuu. | opmyna CIOKHBIX TPONEHTOB. VCNOIp30BaHIE IPOTPECCHH JJIsl PEIICHHS PEATBHBIX 33]1a4 MPUKIIAHOTO XapaKTepa.
Toscoecmaa. JluneiiHble, KBagpaTHBIC, OPOOHO-TMHEWHBIE ypaBHEHUS W HEpPAaBEHCTBAa. YpaBHEHHE, KOpeHb ypaBHeHHUs. HepaBeHCTBO,
pemenne HepaBeHcTBa. CHCTEMBbI TMHEHHBIX U pallMOHATIBHBIX YpaBHEHHH. Pellienre npuKiIagHbIX 3a7a4 ¢ MOMOIIBIO CHCTEMBI 2
JTMHEHHBIX ypaBHeHUH. DyHKIMA, ciocoObl 3ananus dyHkuun. 'paduk dynkuuu. Bzanmuo oOpaTHele QyHKIMU.
II3 1. Pemenne nMHEHHBIX, KBagpaTHBIX, APOOHO-IMHEHHBIX YPAaBHEHMH W HEPAaBEHCTB. TOXIECTBAa M TOXKICCTBCHHBIC 1
npeoOpa3oBaHHus.
Tema 1.3. Ilpoyenmmuuie | [ipodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/iep:KaHNe (Coiep:KaHNe MPUKJIATHOTO MOTYJIs) 3/1
6bIYUCTICHUA ¢ | T[IpocTblie U croxHbIe MPOLEeHTHI. [IpolleHTHBIE BEIUUCIICHHS B TPO(ECCHOHANBHBIX 3a/ja4ax. [I[puMeneHne npodeli u IporeHToB 2
npogheccuonanvHbix JUISL peIIeHNs] TIPUKIIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciedl 3HaHWH W peasbHOH *u3HU. [IpuMeHeHne ypaBHEHUH, CUCTEM M
3a0auax HEPaBEHCTB K PEIICHUI0 MAaTEeMaTHUECKHUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JIaCTel HAyKH U pealIbHOW JKU3HHU.
I13 2. Pemenue 3a7a4 Ha IPOCTHIE U CIOKHBIE POIICHTHI 1
Tema 1.4. Pewenue | Conep:xanue yueOHOro MaTepuaJa 2/1
3a0au. Bxoonoit | Beruucnenus u npeoOpa3oBanysi. YpaBHEHHUs M HepaBeHCTBa. ['eomMeTpus Ha INIOCKOCTH. BEKTOPHI HA TIIOCKOCTH. 1
KOHmMpOJ1b I13 3. PenieHne npakTu4ecKux 3agad 1
Pasnen 2. Ilpamble ¥ m10CKOCTH B IpocTpaHcTBe. KoOpAMHATHI M BEKTOPHI B MPOCTPAHCTBE 29/5
Tema 2.1. Ocnoenvie | Coaepxanue yueOHOIro MaTepuasa 4/0
nonAmuA IMpenmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, TPsIMast, IIOCKOCTb, MPOCTPAHCTBO). OCHOBHbIE aKCHOMBI CTEPEOMETPHI
cmepeomempun. U CJIEACTBHS U3 HUX. 2
P, ACRONOHCEHUE NPAMBIX | T[epecekatomMecs], NAPALIEIbHBIE U CKPENIMBAIOIIMECS MNPAMBIE. YTOI MEKAY NPSIMBIME B MPOCTPAHCTBE. YINBI € 1
i niockocmeu COHAIIPaBJICHHBIMM CTOPOHAMH.
[epieHAuKyAIPHOCTH MPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHI 1
Coaepxanue y4e0HOro MaTepuaJia 5/1




Tema 2.2. | IlapannensHele npsmas 1 wiockocTs. Onpenenenue. [lpusnak. Cpolicta. [lapanmnensable miockoctu. Onpenenenue. [IpusHak. 2
Ilapannenvnocmep CsoiicTBa. [lapamiensHOCTE TPEX MPSIMBIX.
npamvix, npamoui  u | Terpasap m ero snemeHthl. [lapamrenenumnen u ero sneMeHTH. CBOWCTBA NPOTHUBOMIOJNOXKHBIX TpaHEeH W IUaroHajei 2
niockocmu, naockocmen | napaienenunena. [locrpoenue ocHoBHBIX ceueHnid. Kyo.
I3 4. [TocTpoeHne OCHOBHBIX CEYCHUMN 1
Tema 2.3. | Conep:xxanue yueOHOT0 MaTepuasa 5/1
Ilepnenouxynapno cme [MeprienauKyssipabie psiMbie. [lapatenbHbie NpsAMbIE, TEPIEHIUKYIAPHBIE K IUIOCKOCTH.
npAMbBIX,  BPAMOU U - - -
nROCKOCIU, RAOCKOCMEiL [Ipu3Hak nepneHauKyYISIPHOCTH IPAMOMN U IJIOCKOCTH. Teopema o npsMoil epreH MKy ISIPHON K IJIOCKOCTH.
I13 5. Onpenienenre B3aMMHOTO PACIIOJIOKEHUS IPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE. 1
Tema 2.4. | Conep:xxanue yueOHOro MaTepuaja 4/1
Ilepnenouxynap u | IlepneHaukynssp U HakiIoHHas. TeopeMa O TPEX MEPIECHIUKYISApaX. YTOd MEXIYy HpSIMOA U IUJIOCKOCTBIO. YTOJI MEXKIY 2
Haknonnasa. Teopema o | IIOCKOCTAMHU.
mpéx nepnenouxynapax | IleprneHAUKYISIPHBIC INIOCKOCTH. PaccTosiHNE B IPOCTPAHCTBE 1
I13 6. Onpenenenue yria Mexay OpsiMOM U MJIOCKOCTBIO, PACCTOSIHUSL B IPOCTPAHCTBE 1
Tema 2.5. Koopounamot u | Conep:xkaHue y4eOHOT0 MaTepraia 5/1
6eKxmopul ¢ | JlexapToBbI KOOPAMHATHI B TpOCTpaHcTBE. BekTops! B pocTpancTBe. Cl0)KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA 2
npocmpancmee Ha yncio. Pa3znokeHne BekTopa o TpéM HeKOMILTaHapHBIM BekTopaM. [IpaBuiio mapaienenunesa.
CkansipHoe npou3BeAcHHE BEKTOpoB. IIpsAMoyronbHas cucTemMa KOOpAHMHAT B IpocTpaHcTBe. IIpocrteiimue 3amauu B 2
KOOpAMHATaxX. YToa MeXy BEeKTOPaMHU.
113 7. [leficTBus Hajx BeKTOpamH, 3a7add B KoopauHaTax. KoopJIuMHATHO-BEKTOPHBIN METOJ MPH PEIIeHUH T€OMETPHYECKUX 1
3ajad.
Tema 2.6. Ilpamsie u | llpodeccuoHaTHHO-OPHEHTHPOBAHHOE cO/ep:KaHue (Colep:KaHNe MPUKJIATHOTO MOIYJISA) 4/0
niaockocmu ¢ | PacnonoxeHue npsiMbIX M INIOCKOCTEH B OKPYXaroleM MUpe (IPUPOAE, APXUTEKTYPE, TEXHHUKE). 2
npakmuyeckux 3adayax | PenieHue NMpaKTHKO-OPHEHTUPOBAHHBIX 33/1a4. BbIuKclieHHE YITIOB MEXKLY IPSIMBIMHU U IJIOCKOCTSIMH. 2
Tema 2.7. Pewenue | Conep:xanue yueOHOro MaTepuasa 2/1
3aoau. Tipamsie U | PacnonoxeHue MpAMBIX M IUIOCKOCTEH B MPOCTpaHCTBE. [lepneHauKyISpPHOCTh M IApalIedbHOCTh MPAMBIX M ILIOCKOCTEN. 1
njaockocmu, JlexapToBbI KOOPMHATHI B MPOCTPAHCTBE. BekToph! B mpoctpancTBe. ClI0XkKEHHE U BHIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPa
KOOPOUHAMBL U 6EKMOPHL | 1o qycio Koopannatsl BekTopa.
6 npocmpancmee 113 8. Pemenne npakTH4YecKHX 3a1a4 1o Teme «IIpsiMble W IJIOCKOCTH B mpocTpancTse. KoopauHaThl M BeKTOPLI B 1
NPOCTPAHCTBEY
Pa3nea 3. OcHoBbI TpuroHoMeTpuu. TpuronomMerpuyeckue GyHKIUK 27/5
Tema 3.1. | Conep:xanue yueOHOT0 MaTepHuaJa 4/1
Tpuzonomempuueckue Paguannas mepa yrna. [ToBopoT TOUKHM BOKPYT Havyajia KOOPAUHAT. TpUrOHOMETpHYECKasi OKPY>KHOCTb. 1
dynuKkyuu npouseonvHo20
CuHyc, KOCHHYC, TAHT'€HC YHCIIOBOT0 apryMeHTa. 3HaKH CHHYCa, KOCUHYCa, TAHT'€HCA M KOTAHTeHCa 110 YEeTBEPTSIM. 3aBHCUMOCTD 2

yeaa, uucia

MCXKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM W KOTAHI'€CHCOM OJHOI'0 M TOT'O K€ yTrJIa.
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I13 9. HaxoxeHue 3HaueHU TPUTOHOMETPHYECKUX (DYHKIMH 10 3aJJaHHOMY 3HaYSHHUIO OJHOM U3 HUX

Tema 3.2. Ocnoenvie | Coaepkanue yueOHOro MaTepuaja 5/1
mpuzonomempuuecKkue Tpuronomerpuyeckre TOKASCTBA M TOXKACSCTBEHHBIC TPEOOpa30BaHuUSI. 2
moscoecmea [IpeoOpazoBanus MPOCTEUIINX TPUTOHOMETPUYECKUX BbIpakeHUil. CHHYyC, KOCHHYC, TAHT€HC M KOTAHI'CHC YTJIOB o0 M —O. 2
OcCHOBHBIE TPUTOHOMETpHUYIECKHE (POPMYITEI.
I3 10. [IpeoOpazoBanus TPUTOHOMETPUUYECKHUX BBHIPAKCHUIH 1
Tema 3.3. | Conep:xanue yueOHOr0 MaTepuaJa 5/1
Tpuzonomempuuecxkue Tpuronomerpudeckue ¢ynkiuu. CpolicTBa u rpaduku QyHKuuit y = cosx, y =sinx, y =tgx, y = ctgx (obmacts 2
¢ynKyuu, ux céoiicmea u | oupeneyaeHUss M MHOXKECTBO 3HAYCHMIl TPUTOHOMETPUYECKHX QYHKUIMHA. YETHOCTh, HEYETHOCTb, MNEPHOJUYHOCTD
2paguxu TpuroHoMeTprudecknx Gyaknwid. Hymm gyakimu. [IpoMexyTku 3HaKOIIOCTOSTHCTBA. )
Cxarue u pacTsbKkeHHe rpadKoB TpUroHOMeTpruieckux GyHkuui. [IpeodpazoBanue rpag kOB TPUTOHOMETPHUUECKUX (DYHKINH. 2
113 11. MccnenoBanue CBONCTB TPUTOHOMETPHUUIECKUX (DYHKIIHIA TT0 UX rpadukam 1
Tema 3.4. Oobpamnsie | Conepkanue y4eOHOTro MaTepraia 4/0
mpuzoHomempuueckue OOpatHbie TPUrOHOMETpHYECKHE PYHKIMHA. APKCUHYC, ApDKKOCHHYC, apKTAaHT€HC YHCIOBOTO apryMEHTa. 2
pynxyuu >
OO0paTHbIe TpUroHOMeTprUYecKkue PyHKIuuU. VX cBolicTBa U rpaduku 2
Tema 3.5. | Conep:xanue yueOHOTO MaTepHaia 7/1
Tpuzonomempuueckue YpaBHEHUs cOSX = a,SinX = a, tgx = a u ctgx = a. 2
YpaeHenua u | PenieHue TPUTOHOMETPUUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS, CBOJSALIUECS K 2
Hepaséencmea KBaJIpaTHBIM, PEIIaCMbIC PA3JI0KCHHUEM HAa MHOXKUTEIIM, OTHOPOJHEIC.
IIpocreiine TPUrOHOMETPUUECKUE HEPABEHCTB 2
I13 12. Pemenue npocTedInX TPUTOHOMETPUUECKUX YPAaBHEHUH pPA3INYHBIMH METOAAMHM, PEIIEHHUE TPUTOHOMETPHUYECKUX 1
HepaBeHCTB. CHCTeMBI MPOCTEHIINX TPUTOHOMETPHIECKUX YPaBHEHUH.
Tema 3.6 Pewenue | Conep:xanue yueOHOro Marepuasa 2/1
3adau. Ocnoeul = "
[MpeobOpazoBaHKe TPUTOHOMETPHUYECKHUX BBIpAXKCHUH. PellieHne TpUroHoOMeTpUYecKuX YpaBHEHUH 1 HEPABEHCTB B TOM YHCIIE C 1
mpuzoHomempuu. o .
P P MCIIOJIb30BaHUEM CBOMCTB (DYHKLMII.
Tpuzonomempuueckue
a—— 113 13. Pemenne npakTuyeckux 3aaa4 no treme « OCHoBbI TpUroHoMeTpuM. TpuronomMerpuueckue GyHKIUN) 1
Pasnea 4. IIponsBogHas M nepBoodpa3Hasi yHKIUH 48/8
Tema 4.1. Ionamue | CoaepxaHue yueOHOr0 MaTepuaa 8/1
npou3eoonoii. Dopmynvi I v
0CJIeIOBATEIILHOCTH, CIOCOOBI 3a/1aHMs YMCIIOBOM MOCIEe0BATENFHOCTH. MOHOTOHHBIE mocienoBaresbHocTH. [Ipupamienue 1
u npaeuna N
oudpep P aprymenra. [Ipupamenne QyHKIuH. 3a1a49u, IPUBOJSIIUE K MTOHSTHIO TPOU3BOTHOM.
uggepenyuposanusn = v " " "
penuup Onpenenenue mpou3BogHON. ['eomerprdecknii 1 HU3NIECKUIT CMBICI TPOU3BOIHOM. AJITOPUTM OTBHICKAHHUS TIPOU3BO/THOM. 2
[IpousBoaHbIe 3eMeHTapHBIX QyHKIMA. DOpMyIbI HAX0XKIEHUS TPOU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKLUH. 2
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[IpaBuna quddepenuuponanus

113 14. Berunciaenne npon3BOIHBIX C TOMOIIBIO TPaBmT qudGepeHITnPOBAHIS. 1
Tema 4.2. Ilonamue | Coaep:xaHue yueOHOTro MaTepuaa 7/1
HenpepvleHOCMU [Tonsitre HenpepsiBHOH (hyHKITMI. CBOWCTBA HEMIPEPHIBHON (DYHKIIHU. 2
dynkyuu. Memoo | Cesi3b MeXy HEIPEPHIBHOCTHIO U MU PEPEHIUPYSMOCTHIO (PYHKIMH B TOUKE. 2
unmepeanos MeToa HHTEpBAJIOB AJisl pellicHHS HEPABECHCTB. AJITOPUTM pEelIeHHs] HEPAaBEHCTB METOJIOM HHTEPBAJIOB. 2
I13 15. Penrenne HepaBEHCTB METOIOM HHTEPBAJIOB 1
Tema 4.3. | Conep:xaHue y4eOHOr0o MaTepuaa 4/0
T'eomempuueckuit u | 'eomeTpudecKkuii CMBICI MPOU3BOJHON (DYHKITHH — YTIIOBOH KO3 PHUIMEHT KacaTeabHO! K TpaduKy (PyHKIINH B TOUKE. 2
Qusuueckuii CMBICTT | YpaBHEHUE KACATEIBHON K Tpad UKy QYHKIIMU. AJITOPUTM COCTABIICHHS YPaBHEHHS KacaTellbHOU K Tpaduky pynkiun y = f(x) 2
nPOU3800HOIL
Tema 4.4. | Conep:xkaHue yue0HOT0 MaTepHaJa 4/1
Monomonnocms [TpomexxyTkn MOHOTOHHOCTH (GyHKIMH. COOTBETCTBUE BO3pacTaHusl M yObIBaHUs (DYHKIWHU 3HAKY MPOW3BOMHOW. 3ajayu Ha 1
dynkyuu. Touku | MAaKCUMyM W MHHHUMYM.
IKCmpemyma AJTopuTM HcciiefoBanusl GYHKIMU M TTIOCTpoeHue e€ rpadrka ¢ IOMOIIBIO MPOM3BOTHOM 2
I13 16. Pemienue 3a1ay Ha MAKCUMYM U MUHAMYM (YHKIIHA 1
Tema 4.5. Hccneoosanue | Conep:xanue yuedOHOro MarepuaJia 4/0
¢yukyuit u nocmpoenue | Viccnenosanve QyHKIUH HA MOHOTOHHOCTD. 2
2paghuxos HccnenoBanne QpyHKIMY HA MOHOTOHHOCTB M TOCTPOCHHUE rPauKOB 2
Tema 4.6. Haubonvwee u | Conepkanue y4eOHOTro MaTepraia 5/1
Haumenbvuiee 3Hauenusn | HaxoxaeHue HauOOJbIIET0 U HAMMEHBIIETO 3HAYCHUH (DYHKIINH. 2
dynkyuu [TocTpoenue rpadMKoB ¢ HCIIOIB30BAHUEM allliapara MaTeMaTHIecKOro aHalin3a 2
113 17. HaxoxaeHue HauOoJbIIEro 1 HAaMMEHbIIEro 3HaYeHUH (DYHKIIMU, TOCTPOCHUE rPpaduKOB 1
Tema 4.7. Haxoscoenue | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepsKaHue (ColepKaHue MPUKJIATHOTO MOIYJIS) 5/1
ONMUMATLHOZO Haunmensiiee u HanOodbiee 3HaUeHHE (YYHKIIMN Ha OTPE3Ke 2
pesynomama ¢ HOMOULbIO
npou3eooHoii ¢ | IIpuMeHeHre TpOU3BOAHOM K UCCIIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTB M 3KCTpeMyMbl. [locTpoenue rpadukoB GpyHKIMHA. 2
NpAKMU4YeCKUX 3a0a4ax | 13 18, [IpumMeHeHMe IPOU3BOAHOI IS HAXOK/IEHNAS HAWTYHLLIEro pelleHHs B IPUK/IAAHbIX 331a4ax, A1 Olpee/eHHs CKOPOCTH 1
npoiiecca, 3aJaHHOr0 GOPMYIIONH MK rpaduKOM.
Tema 4.8. llepsoobpaznasn | CoaepxaHue yueOHOro MaTepuaia 5/1
dynxyuu. Ilpasuna | llepBooOpaznas. Tabnuua ¢opmyn s HaxoxaAeHUs IepBo0Opa3HbIX. M3ydueHue npaBuia BEIYUCICHUS IEPBOOOPA3HOI 2
Haxodxcoenus Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HOM M €€ IPOMU3BOIHOMN, BBIYHUCICHUE NIEPBOOOpa3HON Il JaHHOW (YHKIIUH. 2
nepeooopasHvx I3 19. Pemienuie 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHOM, BEIUMCIICHHIE TIEPBOOOPA3HOM JUIs JaHHOH QyHKIMN 1
Coaeprxanue y4e0HOro MaTepuaJia 4/1
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Tema 4.9. Ilnowaos | 3anauu, NpUBOISIINE K TOHATHIO ONPEACICHHOIO HHTETpaia — O BEIYMCIICHUH IJIOMIAAN KpUBOJIMHEHHOHN Tpaneuun. [lonsarue 2
KpUBOJIUHEIIHOU ompeaenéHHOro nHTerpana. ['eomerpudeckuii u pU3MIECKUN CMBICI OIPENEIEHHOT0 WHTErpana. BerancieHne uHTErpana mo
mpaneyuu. Dopmyna | popmyne Herorona-JIeriGamIA.
Hpvromona - Jletionuuya Pemenue 3agau Ha NpUMEHEHNE UHTErpalla TS BEIYUCTICHUsT (PU3NUECKH BEIMYHMH U IUIOMAAen 1

I13 20. Pemrenne 3amay Ha MpUMEHEHNE HHTETpaja IJIs BEIYACICHUS (GU3UIEeCKUX BETUIMH U TIOMACH 1
Tema 4.10. Pewenue | Coaep:xanue yueOHOro MaTepuajia 2/1
3a0au. Ilpouszeoonasa u | ®opmynsl u npaBuia quddepeniupoanus. Vccnemqopanre GyHKIINH ¢ TOMOIIBIO TPOU3BOIHON. Hanbonpinee n HanmeHbIee 1
nepeoodpaznaa pynkyuu | 3HaueHus QyHknuu. Berauciienue neprooOpasHoii. [IpuMenenue neprooOpasHOiA.

I13 21. Pemienne mpakTH4ecKux 3aganuii no reme: «IllponsBoanasi u neppoodpasHas GyHKIMN» 1
Pa3nes 5. MHOrOrpaHHHKH U TeJIa BpallleHusl 31/4
Tema 5.1.  Ilpuszma, | Conep:kanue yueOHOro MaTepuaja 8\0
napannenenuned,  Kyo0, | llonstue mHOTOrpaHHMKa. OCHOBHBIE 3JE€MEHTHI MHOTOTPAHHHUKA, BBHITYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU, Pa3BEPTKA 1
nupamuoa u ux ceyenun | MHOrorpanHuka. [IpeacraBieHus o NpaBUILHBIX MHOTOTPAHHHUKAX: OKTadp, TOJIEKadIp, MKOCAdIP.

ITpusma (HakJIOHHAs, psiMasi, MpaBuIbHas) U e€ 31eMeHThl. CeueHus IPU3MBL. 2

[Tapannenenunen. CBoCTBa NPSMOYTOJIBHOTO NapaJICIeNUIEa. 2

Ky®0. 1

IMupamuna u e€ snementsl. I[IpaBunpHas nupamuaa. CedeHus: TUpaMUIbL. 2
Tema 5.2. ITnowaou | Conep:xanue yueOHOro MaTrepuaJa 5/1
Ookoeol u noanoi | [Tnomans MOBEPXHOCTH MHOTOIpaHHUKORB. [IpocTeiinie koMOMHAIIMK MHOTOrpaHHUKOB. [Lomans OOKOBOWM MOBEPXHOCTH H 2
noeepxnocmeii MTOJTHOW MTOBEPXHOCTH MPSIMON TMPU3MEI, IJIONIA/Ib OCHOBAHHM, TEOpeMa 0 OOKOBOH MMOBEPXHOCTH MPSIMOM MPU3MBIL.

Brruncnenne 31meMEHTOB TNPOCTPaHCTBEHHBIX (uryp (pedpa, auaronanmu, yribl). [lmomiames OOKOBON TOBEPXHOCTH U 2

MOBEPXHOCTHU MPABWIIBHOW NMUPaMUbl, TEOPEMA O MIONAJU YCEUEHHON TUPaMUJIbL.

113 22. Pemmenue 3a/1a4 Ha HAXOXKIEHUE TUIOMIAH MOBEPXHOCTH MHOTOTPAHHUKOB. 1
Tema 5.3. Huaunop, | llpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHue (colep:KaHue MPUKJIATHOT0 MOAYJISA) 5/1
KoHyc, wap u ux cevenun | llunuanp, KoHyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IIMIIMH/IPA MPSIMOTO KPYTOBOTO KOHYyca. M300pakeHue 2

TeJN BpalleHus Ha TuiockocTH. IIpeacraBienue o0 yceu€HHOM KoHyce. BiammHoe pacmnosnokeHue cdepbl M TUIOCKOCTH,

KacaTeJbHas TUIOCKOCTh K cdepe, TUIomaas chepsl.

Ceuennst koHyca (mapajuleIbHOE OCHOBAHHMIO M TIPOXOJSIIEE Uepe3 BEPIIMHY), CEUYeHHsS IWIMHApa (TMapajjienbHO U 2

TIEPIICHINKYJISIPHO OCH), CEUEHUsX Mapa. Pa3BépTka mumHIpa U KoHyca

I3 23. Iloctpoenue ceuennit Ten BpameHus. KomOnHauuu Ten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHHK, OMMCAHHBIA 1

okoJ10 chepsl, cepa, BIIMCaHHAS B MHOT'OI'DAHHMK, WK TEJIO BPAIICHMSL.
Tema 5.4. Oovémur u | Conep:xxaHue yueOHOro MaTepuaJa 8/1
niowadu nogepxnocmei | llonstue 06 00véMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMeE MPSIMOYTONBHOTO NMapaieNenuiena 1 CIeCTBUs 2
men u3 Heé.

O6BEM HpaMUIBI 2

O6wem mumHIpa. O0BEM KOHYCA. 2
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O6BEM mapa u maomaab chepsl.

II3 24. Pemenne 3amad Ha HaXOXACHHE OOBEMOB MHOTOTPAHHHKOB, Tell BpamieHUs. [lomoOHBIE Tema B MPOCTPAHCTBE. 1
CooTHOMIEHHUS! MeXKIY TUIOIMASIMHI MTOBEPXHOCTEH, 00BEMaMu ITOTOOHBIX Tell.
Tema 5.5. Ilpumep | IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COJep/KaHue (CoiepKaHue MPUKJIATHOTO MOAYJISA) 3/0
cummempuii ¢ npogpeccuu | IloHsTHE O CUMMETPHH B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOH, IUIOCKOCTH. JJIEMEHThl CUMMETPUHU B 2
nupamMuax, napauiesienuneaax, paBuiIbHbIX MHOTOrpaHHUKax. O000IIeH)e IpeaCcTaBIeHUH O IPABUIBHBIX MHOI'OIPaHHUKAX
(TeTpanmp, Ky0, OKTadap, HOAEKAIIP, UKOCASIP).
IIpumepsl cuMMeTpuii B ipodeccnn 1
Tema 5.6. Pewenue | ConepxaHue yueOHOTro MaTepuaa 2/1
3adau. Muozozpannuku u | O0BEMBI ¥ IUIOIMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TeJ BpaieHus. [1000HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXITY 1
mena epawienus TUIOIIA/ISIMU TIOBEPXHOCTEH, 00bEMaMK MOJOOHBIX Tedl.
113 25. Pemienue NnpakTHYeCKHX 3a1aHUI 10 TeMe: « MHOTOTPAHHUKH M TeJia BPALleHUD) 1
Pa3nen 6. Ctenenu u kopuu. CTeneHnas, noka3zarejbHas U Jorapupmuyeckas QyHKINU 41/6
Tema 6.1. Cmenenu u | Conep:kanue yueOHOro Marepuasa 4/0
Kopuu. Cmenennan | ApudmeTaecknii KOpeHb HATYpaTbHOH cTeneHH. JIeHcTBIA ¢ apudMeTHIECKHMI KOPHAMH HATYPaIbHOH cTermeHn. [loHsaTue 2
gynxyus. @yuxkuyus 'y = KOpHs N-0if CTENeH: U3 AeHCTBUTENHHOro uncna. Mynkimu y = Y/x, ux cBoiicTBa u rpaduku. CBoiicTBa KOpHS N-0if CTENEHH.
Nx . IHpeoopasosanue IIpeoOpaszoBanue UPPALMOHATBHBIX BBIPAXKCHHIMA 2
6LIPANCEHUNL C KOPHAMU
N-oil cmenenu
Tema 6.2. Cesoiicmea | Conep:xaHue yueOHOro MaTepuaJa 6/1
cmenenu ¢ | Crenens c nenslM nokaszareneM. CtanzaptHas ¢popma 3anycu AEHCTBUTENBHOrO yucia. Mcnons3oBanue noaxoasmmei Gopmbl 2
PAUUOHAILHBIM U | 3aIMCH JCHCTBUTEJIBHBIX YHCEN AJSl PEelIeHHs MPaKTUYECKMX 3aJad M IpeAcTaBieHusl AaHHbIX. CreneHHas (yHKUUS C
0elicmeumebHolm HATypaJbHBIM U TeNbIM Moka3zareneM. Ee cBolicTBa u rpaduk. [loHsATHE CTEleHH ¢ panuoHalIbHBIM MoKa3areneM. CBolicTBa
nokasamessanmu crenenn. Crenenn ¢ ITPON3BOJIbHBIM ﬂeﬁCTBHTeHBHLIM IIOKa3aTeJICEM.
CreneHHble QYHKINH, UX CBOMCTBA M rpadHKH 2
ITpeoOpa3oBanue BEIpAKEHUH CONEPKALIMX CTEIICHH C PallMOHAIbHBIM IIOKA3aTeJIEM. 1
113 26. HaxoxxneHue 3HaUeHU CTENEHEH C palliOHAIBHBIM TTOKA3aTeIIEM. 1
Tema 6.3. Pewenue | Conep:xanue yueOHOro MaTepuaja 4/1
UPPAUUOHATILHBIX PaBHOCWIILHOCTB HppaIIMOHATIBHBIX YPABHEHHI U HEPABEHCTB. 1
ypasnenuii u | PaBHOCHJIBHOCTh PPALIMOHAIBHBIX YPaBHEHUH M HepaBeHCTB. MeTObI X PEeLICHUs 2
Hepaeencme. I3 27. [IpumeHenue ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMAaTUYEeCKUX 3a]1ad U 3aJa4 U3 Pa3jInYHbIX 00JIaCTel HAyKU U 1
pealbHOM KU3HHU.
Tema 6.4. | Conep:kaHue y4eOHOT0o MaTepuaja 7/1
Ilokazamenvnan — - — —
dynxuuu, eé ceoiicmea. Omnpenesnenue mokasareiabHON QYHKINHU U €€ CBOMCTBA. 3HAKOMCTBO C MPUMEHEHHUEM MOKa3aTeIbHOH hyHKINH. 2
Ilokazamensnoie
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YpasHeHun u | Pemienne moOKa3zaTenbHBIX ypaBHEHUH METOJOM YpaBHHUBAaHHMS OCHOBAaHWH, METOAOM BBEIEHHS HOBOH IEPEMEHHOM, 2
HepaseHcmea (byHKIMOHAIBHON Tpaduueckuil METoI.
Pemenue nokasarenbHbIX HEPABEHCTB 2
I13 28. Pemienne nokaszarebHBIX YpaBHEHUH, HEPABEHCTB 1
Tema 6.5. Jlocapugpm | Coaepxkanue yueOHOTr0 MaTepuasa 6/1
yucaa. Ceoiicmea | Jlorapudm uncina. JlecaTHIHbIC ¥ HATYPaJIbHBIE JIOTapU(PMBI. 1
nozapughmoe. CgoiictBa moraprudmoB. IIpeobpazoBaHue BEIpaXKCHHUH, COACPKAIIIX JOTapH(PMEL. 2
Onepanus torapuMUpOBaHUs 2
113 29. Beiuucnenue norapumMoB ¢ HCIOIH30BAHIEM CBOHCTBA 1
Tema 6.6. | Coaepixanue yueOHOro MaTepuaJia 8/1
Jlozapugpmuueckan Jlorapudmudeckast pyHKIUS 1 €€ CBOKMCTBA. 1
$ynKuus, e¢ ceolicmed. [Tloygrye orapudMUIECKOro ypaBHeHHs. ONepalis MOTEHUUPOBaHus. TPH OCHOBHBIX METOAA pElICHHS JorapHpMHIECKIX 2
Hozapugpmuueckue ypaBHEHHiA: QYHKIHOHANEHO-Tpa()HMIECKUH, METO I HOTEHIMPOBAHHMS, METOJI BBEICHHS HOBOU NepeMeHHoit. Jlorapudmuueckue
YpasHenus, Hepagencmea | yonapeycraa
Tpu OCHOBHBIX MeTOJa peuleHHUs JOrapu(MUUECKUX YpaBHEHHH: (DYHKIMOHAIBHO-TpapUUECKUI, METOM MOTCHIUPOBAHUS, 2
METO/I BBEJIEHUS HOBOW MEPEMEHHOM.
Jlorapumudeckue HepaBeHCTBA 2
113 30. Pemmrenue nmorapudMudecKnx ypaBHEHHH, HEPABEHCTB 1
Tema 6.7. Jlocapugpmer ¢ | IllpodeccnoHATHLHO-OPHEHTHPOBAHHOE COlep KaHue (coep:KaHHe MPUKJIATHOT0 MOTYJIs) 4/0
npupooe u mexnuke [Tpumenenue norapudma. 2
Jlorapudmudeckas cnimpaib B npupoje. E€ Matemaruueckue cBoiicTBa 2
Tema 6.8. Peuwenue | Conepxanue yueOHOro MaTepuasa 2/1
3a0au. Cmenennas, | Crenennasi, mokasarelibHas U jorapudmudeckas QyHkimu. PerieHne ypaBHeHHI 1
nokasamesnbnan u | 113 31. PemieHue npakTH4YeCKUX 3aiaHuii 10 TeMe: «Crenenn 1 KOpHH. CTeneHHasl, IOKA3aTeJIbHAS H JIOTapHPMHUYeCKAs 1
nozapughmuueckan byHKIHI
dyukyuu
Pasnes 7. DeMeHTHI TEOPUH BEPOATHOCTEH M MATeMAaTHYECKOH CTaATHCTUKHU. MHOXKeCTBA M JIOTHKA 26/5
Tema 7.1 Muoswcecmea u | Conep:xanue yuedOHOro Marepuasa 2/0
HocuKa MHoecTBO, olepaly HajJ MHOKecTBaMu. JluarpamMmel Oitniepa—BeHHa. 1
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO amiapaTa J1jsi OIMCaHUs PeajbHBIX MPOLIECCOB U SIBICHUM, IPU PEILICHUHN 3a]a4 U3 1
Jpyrux y4eOHbIX npeameroB. OnpeneneHue, TeopeMa, ciaeICTBHE, 10Ka3aTelbCTRO.
Tema 7.2. Cobbimue | Conep:xanue yueOHOro MaTepuasa 5/1
6€pOAMHOCILD COBLIMUA. CrnyuaitHple SKCIIEPUMEHTHI (OTBITHI) U ciy4aiiHble coObITHA. Buabl coOBITHH, BEPOATHOCTH COOBITHIA. bIM30CTh 9acTOTH U 2

Cnooicenue u ymuocenue
eeposamuocmeit

BCPOATHOCTU COOBITHIA. CHy‘-IafIHLIe OIIBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITUSIMH. BCpOHTHOCTI/I COOBITHI B
OIbITaX C PaABHOBO3MOKHBIMHU JJICMCHTAPHBIMHA coObITHsIMU. CIIOKEHHE U YMHOXCHUC BepOHTHOCTCﬁ. I[I/ICerTHaH cnyqaﬁHasI

34




BEJIMYMHA, 3aKOH €€ pacnpeaescHus. 3a1aul MaTeMaTHIecKo cTaTUCTUKH COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMsl
0 BEPOSITHOCTU CYMMBI COOBITHII.

Omnepanmu HajJ COOBITHSIMH: TiepecedeHrne, oObeIMHEHWe, MPOTHBOIOJIOXKHBIE coObITHA. [uarpammer Diinepa. Dopmyrs 1

CJI0KEHHS BEpOSTHOCTEH.

VYcnoBHas BEpOSATHOCTb. YMHOXKEHUE BEpPOSTHOCTEH. [lepeBo ciydaiiHOro skcnepumenTa. Dopmysa MONHONM BEPOSITHOCTH. 1

He3zaBucumele coObITHS.

113 32.Pemenwne 3amad Ha MOJACYET BEPOSTHOCTH COOBITHIA. 1
Tema 7.3. | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/iePIKaAHME (CoAepKaHNe MPHKJIATHOI0 MOXYJIsI) 6/1
Komobunamopuka. KombunaropHoe mpasuno ymHoxxkenusi. IlepectanoBku u Qakropuan. Yucno coueranuii. Tpeyronpuuk [lackamsa. @opmyna 2
Cnyuaiinas éenuuuna. 6mroma HeroToHa.

bunapubIil ciiydaliHbIi ONBIT (MCTIBITAHKE), yeIleX U Heyaada. HezaBucumsble ncnbitanus. Ceprst HE3aBUCUMBIX HCTIBITAHUHN 710

nepsoro ycrnexa. Cepusi He3aBUCUMBIX HCTIbITaHUN bepHynu.

Crnyuaitnas BenuuuHa. Pacnipenenenue BepostHocTel. Juarpamma pacnpeznenenus. [Ipumepsl pacnpeneneHuid, B TOM 4uCIe, 2

reoMeTpuyeckoe ¥ OnHOMHUaIbHOE. UNCIOBbIE XapaKTEPUCTUKH CIy4YaiHbIX BEJIMYMH: MaTEMAaTHUECKOE OKUIAHUE, AUCIEPCHS

Y CTaHJAPTHOE OTKJIOHEHHE.

I13 33. IIpumepsl npuMEHEHNT MaTEMAaTUYECKOTO O’KUAAHNA, B TOM YKCIIE B 33]]a4aX U3 MOBCEAHEBHOMN KU3HU. 1

MaremaTrueckoe OXHUIaHHe OWMHAPHOW CIy4YailHON BeMMYWHBL. MaTeMaThdecKoe OXKHIaHHE CYMMBI CITyY9alHBIX BEIHYWH. 1

MateMaTHyecKoe 0KUIAAHUE U AUCHEPCHSI TEOMETPUIECKOTO U OMHOMHUAJILHOTO paclpeesIeHHUH.
Tema 7.4. 3aoauu | Conep:kaHue y4e0HOT0 MaTepuaia 13/3
mMamemamuueckou 3aKoH 0OJIBIINMX YUCEI M €r0 POJIb B HAyKe, IPUPOJIE U 001ecTBe. BEIOOPOYHBIN METO T UCCIIC0BaHUM. 2
cmamucmuxu ITpumepsl HenpephIBHBIX CIyYaiHbIX BeIM4KH. [I0OHATHE 0 MIIOTHOCTH pacpeieneHusl. 1

3ajaun, IpUBOAAIINE K HOPMAIILHOMY pacnpezencHuio. [IoHsITHe 0 HOpMaIbHOM pacipeAesICHUM. 2

ITP 34. CnyvaiiHple BETUYUHBI U NX XapAKTEPUCTHKHU 1

IlepBuuHas 06paboTKa CTATUCTHYECKUX JTAHHBIX. 1

YucnoBble XapaKTepUCTHKH (cpeqHee apudmMeTrnyeckoe, Merana, HanOobliee U HauMeHbIlIee 3HAYCHUs, pa3Max, JUCIEePCHs 2

Y CTAH/IapPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB).

[IpencraBienue JaHHBIX B BUjE Taduun, auarpamm. Pabora ¢ Tabiaunamu, rpadukaMu, quarpaMMaMu 2

IIP 35. IlepBuynas 00paboOTKa CTATUCTHUECKUX JAHHBIX 1

113 36. Pemmienue npakTHYeCKHX 3aJaHUI M0 TeMe: «DJieMeHThl TeOPHH BEPOSITHOCTEH U MAaTEeMaTHYeCKOH CTATHCTHKI 1
KouncyabsTanun 2
IIpomexyTounas arrecTanusi (3K3aMeH) 6
Bcero 223
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3. YCJIOBUS PEAJIM3AIIANA YYEBHOM TUCHUTIIAHBI

3.1. TpeGoBanns K MUHUMAJILHOMY MATEPHAJLHO-TEXHUYECKOMY o0ecnedeHHI0
Jns  peanu3anuu NPOrpaMMbl  TUCHUIUIMHBL HPEAYCMOTPEHbI CIEAYIOLIUE CIElHaIbHbIC
MTOMEIIEHHUS:
Kabunet «MaTeMaTHKU ¢ METOAWKON MPENnoJaBaHus»»
Ob6opynoBanue yaeOHOTO KaOWHETA:
- IOCAI0YHBIC MECTA M0 KOJIIMYECTBY 00Y4aIOLINXCS;
- pabodee MecTo MpernoJaBaTes;
- KOMITIEKT y4eOHO-HArIAJHBIX TOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHUATIOB;
- 3a7]aHKs 711 KOHTPOJIBHBIX padoT;
- IpodecCHOHATLHO-OPHEHTUPOBAHHBIE 3a/IaHUS;
- MaTepuaibl 3K3aMeHa.
TexHuueckune cpeacTna 00yueHHUS:
- HCpCOHElJ'IBHI:IfI KOMIIBIOTCP C JIMICH3UOHHBIM ITPOTrpaMMHBIM O6GCH6‘IGHHCM;
- IPOEKTOP C IKPAHOM.
3.2. UudopmanuoHHoe obecnieyeHre peain3alui NPporpaMmmsbl

IlepedyeHb pekoMeHAyeMBIX YUEOHBIX H3aHUI, HHTEPHET-PECYPCOB, TOMOJIHUTETbHOM
JINTEPATyPHI

OcHoBHas JuTeparypa:

1. Maremaruka: y4e0. [uisi CTyA. yupexaeHuit cpen. npod. O6pazosanus / M.U. bammakos. — 8-
u3m., crep. — M. : Usmatensckuii ieHTp «Akagemusi», 2021. — 265 c.

2. Maremartuka: 3agauyHuK : y4e0. mocoOue Uil CTYA. YUPESKICHHUH cpel. mpod. obpasoBaHus /
M.J. bammmakos. — 6-e u3n., crep. — M. : O0pazoBaTenbHO-M3AaTENILCKUH HEHTp «AKageMus», 2022. — 416
c.

3. Maremaruka sl NEJarorn4ecKuX CIHEUaIbHOCTEeH: y4eOHMK M TPAKTUKYM JUISi CPEIHEro
npodeccuonansHoro obpasosanusi / H.JL Credanosa, B.M. Cueryposa, H.B. Kouypenko, O.B.
XaputoHosa ; mox obmeit penakiueit H.JI. Credanosoii. — Mocksa: M3narensctBo FOpaiit, 2023. — 218 c.
— (IIpotdeccuonanbroe obOpazosanue). — ISBN 978-5-534-05028-8. — Tekcr : syeKTpOHHBIA //
OopazoBarenbHas miatgopma KOpaiit [caiir]. — URL: https://urait.ru/bcode/512911

4, Matrematurka: yaeOHHK i cpeiHero nmpodeccuonanbaoro oopasosanus / H.B. boromonos, I1.1.

Camoitienko. — 5-e m3na., mepepad. u gom. — Mocka : M3marensctBo HOpaiir, 2023. — 401 c. —
(Ilpodeccuonansuoe obpazoanme). — ISBN 978-5-534-07878-7. — Tekcr : dSneKTpoHHBIA //
O6pasoBarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565

5. Marematnka IS KOJUIEKeH: ydeOHOe TmocoOme i CcpeaHero mnpodeccHoHaIbHOTO
obpaszosanus / H.III. Kpemepa. — 11-¢ u3n., nepepad. u pomn. — Mocksa : M3znatensctBo FOpaiit, 2023, —
377 ¢. — (Ilpodeccuonanbuoe obpaszoanue). — ISBN 978-5-534-16299-8. — Tekct : 2aeKTpOHHBIN //
OopazoBarenbHas mwiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/530766

6. Maremarnka: anrebpa W Hayalla MaTeMaTHYECKOTO aHayin3a, reomerpus. ['eomerpus : 10-11

KJacchl: 6a30BBIA U yriayOneHHslid ypoBHH: yueOHUK JI.C.AtanacsH, B.®. byrysos, C.b.Kagomues. - 12
u31., crep. - Mocksa: [Ipocsemenne, 2024. -287c.
DJIeKTPOHHBIE U3TAHUS

1. Bceepoccuiickue wuatepHer-onmmmuansl. — URL : https://online-olympiad.ru/ . — Tekcr:

3JIEKTPOHHBIN.
2. Emunas xomtekims 1udpoBeIX 0o0pas3oBarenbHbIX pecypcoB. — URL @ http://school-
collection.edu.ru/ . — TekcT: aMEKTPOHHBIN.
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3.  Hayunas snexrponnas 6ubmuorexa (HOB). — URL : https://www.elibrary.ru/defaultx.asp . —
TeKcT: AIeKTPOHHBIH.

4, OTkpbIThIH KOMUTeK. MatemaTuka. — URL : https://mathematics.ru/ . — TekcT: 31eKTpOHHBIH.

5. TloBropum marematuky. — URL : http://www.mathteachers.narod.ru/ . — TekcT: 3eKTPOHHBIA.

6. CrpaBouHHK 0 MateMatuke s mkonsHHKOB. — URL : https://resolventa.ru/spravochnik . —
TeKCT: DIEeKTPOHHBIH.

7. Cpemusst MareMaTnueckas wHTepHer Imkoma. — URL : https://www.bymath.net/ . — Tekcr:
3JIEKTPOHHBIN.

8. Oenepanpueiii mopran «Poccuiickoe obpasosanue». — URL : http://www.edu.ru/ . — Tekcr:
3JIEKTPOHHBIM.

3.3. KaapoBoe o0ecnieuenue 00pa3oBaTebLHOI0 pouecca

TpeboBanus K KBATH(HUKAINHT MTEAArOTHYECKUX KaPOB, 00ECIICUNBAIOIINX 00YUESHHE M0 yueOHOH
mucnuruinae: peanusanus [MTICC3 obecrieunBaeTcsl MeAarorHuyecKUMU KajpamMu, UMEIONIHMHU BBICIIIECS
oOpa3oBaHHe, COOTBETCTBYIOIIEEe NPOMMIIO TpEnojaBaeMol JUCHHMIUIMHBL. ONBIT JEATEIBHOCTH B
OpraHM3alMsIX COOTBETCTBYIONICH TNPOPECCHOHAILHOW Cdepbl  SABISCTCS  O0SM3aTCIbHBIM IS
MPETOoAaBaTelICii, OTBEUAIOIIUX 3a OCBOCHHE OOYYarONIMMCS MPO(EeCCHOHATBHOTO Y4YeOHOro IIMKJIA.
[MpenogaBareny TONYYaIOT JIOMOJHHUTENBbHOE TpodeccHoHaTbHOE 00pa3oBaHHEe MO MPOrpaMMam
TOBBINICHHS KBATH(DUKAIIUH, B TOM YHCIIE B (JOPME CTAXKHPOBKH B TPO(UIBHBIX OpraHU3ausax He pexe 1
pasa B 3 roza.

4. KOHTPO.Ib H OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM JJUCIATIIMHBI
4.1 KoHTpoJib M OIICHKAa PE3y/IbTaTOB OCBOCHHUsS 00Ie00pa30BaTEIbHON TUCIMILIMHBI PACKPBIBAIOTCS
yepe3 NpPEIMETHBIE M METalpeJMETHbIC pE3YJIbTaThl, HAlpaBJICHHbIC Ha (OPMHUpPOBAHHE OOIIMX
KOMIICTCHIIUH TI0 pa3/ieiiaM U TeMaM COJICpyKaHHsl yIeOHOro MaTepuaia.

O6mas/mpodeccnonanbHast Paznen/Tema THn OLEeHOYHBIX
KOMIIeTeHIUsI MEpONPHUATHS
OK 01. Beibupare cmoco6sr | P 1, Temsr 1.1, 1.2, 1.3, 1.4 TectupoBanue
pelieHus 3amad | P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHBIH onipoc
npodeccuoHaIbHON 2.6,2.7 MareMaTHu4ecKuii JUKTAHT
JesrenbHocTd npuMenntenbHo K | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, | UnauBuayanpHas
Pa3IMYHBIM KOHTEKCTaM 3.6 camocrosTenpHas padboTa
P4, Temn1 4.1,4.2,4.3,4.4,4.5, | [IpeactaBneHne  pe3ylbTaToOB

4.6,4.7,4.8,4.9,4.10
PS5, Temsr 5.1, 5.2,5.3,54,5.5,
5.6

NPaKTHIECKUX PadboT
3ammTa TBOpYECKUX padoT
Konrposbhas padbota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, | BeimonHenue 3aJaHuN Ha
6.6, 6.7, 6.8 S3K3aMEHe
Temsr 7.1,7.2,7.3,7.4

OK 02. Hcnone3osate | P 1, Tema 1.1, 1.2, 1.3, 1.4, TectupoBanue

COBpPEMEHHBIC CpelcTBa Mmoucka, | Temsr 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, | YcTHBII ompoc

aHanM3a ®W  WHTEeprperanuu | 2.7 MateMaTH4ecKuii JUKTaHT
nHpopMaIun u | P3, Temst 3.1, 3.2,3.3,, 3.4, 3.5, | UnnuBugyanbHas
WHPOPMAIIMOHHBIE TexHosoruu | 3.6. camocrosTenapHas paboTa
JUIISE BBIIIOJIHCHUS 3amau | P 4, Temo1 4.1, 4.2, 4.3, 4.4, 4.5, | [Ipencrasnenue pe3yabTaToB
npodeccuoHaTbHON 46,4.7,4.8,4.9,4.10 MIPAKTHIECKUX paboT
JIeSITEJILHOCTH P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, | 3ammra TBOpUeCcKuX paboT

5.6 Konrtponbhas pabora

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, | Beinonnenue 3aJIaHHAI Ha

6.6, 6.7, 6.8 JK3aMeHe

P7,Temn 7.1,7.2,7.3,7.4
OK 03. [IlnammpoBats wu |P1,Temal.l,1.2,1.3, 1.4. TectupoBanue
pEaIn30BBIBATH cooctBennoe | Temsr 2.1, 2.2,2.3, 2.4, 2.5, 2.6, | YcTHBIN onpoc
pohecCHoHaIbHOE u| 27 MaremaTuyecKuil AMKTaHT
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B3aHMMOJCHCTBOBATh U pa6OTaTb
B KOJUICKTHBC U KOMaHIC

P2, Temn 2.1,2.2,2.3,24,2.5,
2.6, 2.7.

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6.

P4 Temr1 4.1,42,43,44,4.5,
4.6,4.7,4.8,4.9,64.10

P 5, Temsr 5.1, 5.2,5.3,54,5.5,

JIMYHOCTHOE pasButue, | P 3, Temst 3.1, 3.2,3.3., 3.4, 3.5, | UanuBunyanbHas
MPeANPUHUMATEIbCKYIO 3.6. camMocTosTeIbHas padoTa
JIEATEIIbHOCTH B | P4, Temnt 4.1,4.2,4.3,4.4,4.5, | [IpeacraBienue  pe3ylbTaToOB
npodeccnoHaIbHON cepe, | 4.6,4.7,4.8, 4.9, 4.10 MPAaKTUYECKUX PadoT
HCIIO/IL30BaTh 3HAHMS mo | P 5, Temwr 5.1, 5.2, 5.3, 5.4, 5.5, | 3amura TBOpYECKHX PabOT
(¢uHaHCOBON rpamMoTHOCTH B | 5.6 KontponbHas pabora
pa3IUYHBIX )ku3HeHHbIX | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, | Beimonnenue 3aJlaHu i Ha
CUTYyaLUsIX 6.6,6.7,6.8 JK3aMeHe

P7, 6 Temrr 7.1,7.2,7.3, 7.4
OK 04. Oddexkturro | P 1, Tema 1.1, 1.2, 1.3, 1.4. TecTupoBanme

VYeTHBII opoc
MareMaTH4eCcKU TUKTAHT

WNHnuBuyanpHas
camocTosTenbHas padboTa
[IpencraBnenue pPE3yNbTaTOB

MIPaKTHIECKHUX PabOT
Kontponbnas pabota

MUCbMCHHYIO KOMMYHUKAIIUIO
Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoii ~ @epepauun ¢

Y4ETOM OCOOCHHOCTEH

Temnr 2.1,2.2,2.3,2.4,2.5,2.6,
2.7

P 3, Temsr 3.1,3.2,3.3.,3.4,3.5,
3.6.

P4, Temr1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7,4.8,4.9,64.10

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,

5.6. Brmonnenue 3aJaHui Ha
9K3aMeHe
OK 05. OcymectBasate yctHyro u | P 1, Tema 1.1, 1.2, 1.3, 1.4. TectupoBanue

VYeTHBII onpoc
MaremMaTH4ecKuil JTUKTaHT

WNunuBuyanpHas
caMmocCTosTelbHas paboTa
IIpencraBnenue  pe3ysbTaTOB

MIPaKTHIECKUX paboT
KonTponbHas pabora

MaTPUOTHUIECKYIO MO3UILIHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MOBEICHHUE Ha OCHOBE
TPaIUIIUOHHBIX IICHHOCTEH, B
TOM YHCIIe c y4eToM
rapMOHHU3AIIH

MEKHAIIHOHAIBLHBIX 51

P4, Teme1 4.1,4.2,4.3,4.4,4.5,
46,4.7,4.8,4.9,64.10

PS5, Temnr 5.1,5.2,5.3,54,5.5,
5.6.

5.6 Brinonnenue 3aJaHui Ha
P 6, Temrur 6.1, 6.2, 6.3, 6.4, 6.5, | 3x3amMeHe
6.6, 6.7, 6.8
P7, Temrr 7.1,7.2,7.3,7.4
OK 06. [TposBusaTs rpaknancko- | P 1, Tema 1.1, 1.2, 1.3, 1.4. TectupoBanue

YceTHbIl onpoc
MareMaTHYECKUH JUKTAHT

NupuBuayanbHas
camocrosTenpHas padboTa
[IpencraBnenue pPEe3yNbTaTOB

NPaKTUIECKUX PadoT
Kontposbnas padbota

IIpe?»BI»I‘I.':lf/JIHBIX CUTyalusax

6.6,6.7,6.8

MEXPEIUTHO3HBIX OTHOIICHHH, Brinonnenune 3aJaHUN Ha
MPUMEHSTh CTaH/IaPThI JK3aMeHe

AHTUKOPPYIIIMOHHOTO

MOBEICHUS

OK 07. CopeiictBoBats | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBanue

COXPaHEHUIO oKpyxaromeit | 2.6, 2.7. YcTHBIH ompoc

cpembl, pecypcocoepexennio, | P 4, Temor 4.1, 4.2, 4.3, 4.4, 4.5, | MaTeMaTH49eCKUH TUKTAHT
MIPUMEHSTh 3HAHMS 00 |4.6,4.7,4.8,4.9,4.10 WnauBunyansHas

M3MEHEHUH KiuMata, npuHnunsl | P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, | camocTosTensHas pabora
OepeXXIMBOr0  MPOU3BOJICTBA, | 5.6. [IpencraBnenne  pe3yabTaToB
a¢dexktuBHO geiictBoBaTh B | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, | npakTuyeckux padoT

KonTponbHas pabora
Brinonnenue 3aJIaHUN Ha
SK3aMeHe

4.2 KOHTPOJIb 1 OIICHKA PE3yJIbTATOB OCBOEHUS YU€OHOM MUCIMILIMHBI OCYIIECTRIICTCS IPEIoIaBaTeiieM
B IIPOIIECCE BBHITOIHCHUS 00YJIAIONTUMUCS HHANBUIYATLHBIX 3aIaHUN, TIPOSKTOB, UCCIICIOBAHUH.
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B pamkax n3yueHns yaeOHOM ANCIUIUTHHBL, 00yJalouecs BBIMOIHIIOT HHINBUIYaIbHBIN IPOEKT.

IIpumepHasi TeMAaTHKa HHAMBHAYAJIbHBIX IPOEKTOB 110 Y4eOHOM JMCIMILIUHE
«MartemaTuka»

. ANTOpPUTMBI peIIeHNUs] TPUTOHOMETPHUUECKIX HEPABEHCTB.

. ANTOpPUTMBI pEeIIeHUs] TPUTOHOMETPHUUECKUX YPABHEHUH U CUCTEM YPABHEHHH.

. Benukue maremMaTuku ApeBHOCTH

. Benukoe uckycctBo u xku3nb k. Kapaano.

. 'eomeTprueckue Moeny B €CTECTBO3HAHUU.

. 'eomeTpus EBknmna xak nepsast HayyHas cCCTEMA.

. 'eometpus JlobaueBCKOTO

. 'eomeTpursi MHOrOrpaHHUKOB

9. I'padmvecknii METO]] pEIICHUS] TPUTOHOMETPHYECKUX yPAaBHEHUH 1 HEPaBEHCTB.

10.I'padpuaecknii TOAXOA K PEMIEHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPaBHEHHI.

11.I'paduku sneMeHTapHBIX QYHKIHUA B PUCYHKAX

12./InohaHTOBBI YpaBHEHHUS.

13.3aragku nupaMuIsl

14.3aragounsie rpad UKy TPUTOHOMETPUIECKUX (DYHKIINH.

15.3agaun Ha TPOUBBOJHYIO.

16.3aMeuarenpHBIC HEPABEHCTBA, UX 0OOCHOBaHWE U IPUMEHEHHE.

17.Benukue MaTeMaTHKU U UX BEIUKUE TEOPEMBI.

18.3ameuarenpHbple MATEMATUYECKHUE KPUBBIE: PO3bI U CLIUPAIIH.

19.30n0Tas npomnopius

20.M3mMepeHure BHICOTHI 3[aHUsI HEOOBIYHBIM CIIOCOOOM

21.MHoronukas CHMMETPHS B OKPYKAIOIIEM HAC MUPE

22 .ITapkeTsl, MO3alKa U MaTeMaTH4eckuii Mmup Mapuyca Jiepa

23.Jlorapudmbl BOKpPYT HaC

24 IToctpoenue rpadukoB HYyHKIHHA, COMEPKAIUX MOAYIIb

0 2N LB~ W~
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JInct n3MeHeHMit U 1OTIOTHEH Ui, BHECEHHBIX B Pa004yI0 MPOrpaMmy
no OY/1.07. MatemaTuka
no cnenuajabHocTH 44.02.01 JomkoabHoe 00pa3oBanue

No m3menennst | beuto Crano

1.

2.

3.

4.

5.

6.
OcHoBaHue:
PaccmoTpena Ha 3aceqaHuy IPeIMETHO-IIMKIOBOH KOMUCCHUHU €CTECTBEHHOHAYYHBIX
JUCLUTUINH
IIpoToxom Ne oT«__ » 20 1.
IIpencenarens ITLK A.M. MudraxoBa
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