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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamMMa Mo 3J€KTHBHOMY Kypcy «Marematuka: uU30paHHBIC
BOIIPOCHD» pa3paboTaHa Ha OCHOBE:

— @enepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHETO
o011ero 06pa3oBaHusi, yTBEPKIEHHOTO NMPUKa3oM MUHHCTEPCTBa 00pa30BaHus U

Hayxu Poccuiickoit @enepanyu ot 17.05.2012 Ne 413 (B pen. ot 11.12.2020 r.);

— IlonosxeHus: 0 cocTaBieHUN PabOYNX MPOrpaMM YUUTEIIMU-TIPEIMETHUKAMU
MyHuIMnaibHOTO Ka3éHHOro 061meo0pa3oBaTenbHOTO yupexaeHus «Kpynerkas
cpenHsas oOuieoOpa3zoBarenbHas MmKoia» JIMurpueBckoro paiioHa Kypckoi
o0JnacTu.

Hacrosiias pabouas nporpamma pazpaboTaHa ¢ y4eTOM:

— @epgepanibHOM paboueld mTporpaMMbl CpPEIHETr0 O0O0IIero o0pa3oBaHUsl MO
mateMatuke i 10-11kmaccoB  oOuieoOpa3oBaTelnbHBIX — OpPraHU3alUi
(yrmyOn€éHHBIN YPOBCHB);

— OCHOBHOHW  00mieoOpa3oBaTeIbHON  MPOrpaMMbl  CpeAHEro  oOIlero
obpazoBanus MKOY «Kpymenkas cpennsisi obnieoOpa3oBaTeibHas IIKOJIa» Ha
2022-2024 y4ueOHbIi TO;

— MpOTrpaMMbl NIPEIMETHOIO 3JEKTUBHOTO Kypca Il oOyvarouuxcs 10 m 11
KiaccoB «MaremaTuka: wW30paHHBIE BOMpOCh), aBTopbl: Jlykmuea E.IO.,
3aBenyrouuidi - kageapoit Pd®MO, k.m.H., goueHt, JlonmakoBa T.E., cr.
npenonasarens kapeapsr ®MO. Caunkr-Ilerepoypr, 2019 1.

- yuebHoro miana MKOYVY «Kpymnenkas cpegsis o01eoopa3zoBareiibHas KO
Ha 2023-2024 y4yeOHblii TO/I.

PaGouass mnporpamma cdopmupoBaHa ¢ y4€ToM pabodeil MpOrpaMmMmbl

Bocriutanuss MKOVY «Kpymenkas cpenssst oOrieoOpa3zoBaTenbHasi IIKOJIa» Ha
2021 - 2026 .

Pabouast mporpamMma cocTaBieHa M3 MOAYJEH aBTOPCKOW MpOrpaMMbl IO
YCMOTPEHHIO YUHUTENS, padOTaIOIIEro ¢ KIacCoM.

ITporpaMMa aHHOTO 3JIEKTMBHOI'O Kypca OpPUEHTHMPOBAaHA HAa PACCMOTPEHHE
OTJEJBHBIX BOIIPOCOB MATEMAaTHKH, KOTOpBIE BXOJAT B COACPKAHUE EIUHOTO
rOCyAapCTBEHHOI'O 3K3aMEHaA.



Kypc nomonHsieT W pa3BUBaeT IWIKOJBHBIM KypC MaTeMaTHKH, a TaKXKe
ABygeTcsl MHGOPMALMOHHON  MOJJEPKKOW  JanbpHeiero oOpa3oBaHus U
OPUEHTHUPOBAH HA YAOBIECTBOPEHHE O0OpPa30BATEIbHBIX MOTPEOHOCTEH CTapIIUX
HIKOJIbHUKOB, WX AHAJIUTHYECKUX W CUHTETHYECKUX crocobHocTed. OcHOBHas
Ujes JaHHOTO JJIEKTUBHOIO Kypca 3aKiIO4YeHa B PaCIIMPEHUH WU YriayOJIeHUuu
3HaHWW Yy4YalluXCcs MO HEKOTOPBIM pa3jesiaM MaTeMaTUKh, B OOeCIeueHuu
IIPOYHOT'O M CO3HATEIBHOT'O OBJIAJCHHS YYAIIUMHUCS CUCTEMOM MaTEeMaTHUYECKHX
3HAHWM M yMEHHWI, HEOOXOIMMBIX MpPHU cJaye BBITYCKHOTO 3K3aMEHa, a Ui
HEKOTOPBIX IMIKOJLHUKOB - HEOOXOAUMBIX JIJIsl TPOJIOJKEHUS 00pa30BaHUsl.

MeTononornyeckon  OCHOBOM — IIPEIaraéMoro  Kypca  SIBISIETCS
NESATENIbHOCTHBIM  NOJXO0J K 00ydeHMIo MaTtemaTtuke. JlaHHbBI —moaxon
npeanoyiaraeT 00ydeHre He TOJbKO TOTOBBIM 3HAHUSAM, HO U JESATEIBHOCTH IO
IpUOOPETEHHUIO 3TUX 3HAHMI, CIIOCOOOB pacCyXIeHUM, 10Ka3aTeabCTB. B cBs3M C
3TUM B IPOLECCE M3YYEHHs] Kypca y4YallMMCs IIpEeAararoTcs 3aJaHus,
CTUMYJIMPYIOIIME CAMOCTOSITEIbBHOE OTKPBITHE WMH MaTeMaTH4YeCKUX (DAKTOB,
HOBBIX, pAHEE€ HEU3BECTHBIX, IPUEMOB U CIIOCOOOB pELIEHUS 3a/1ay.

[ens xypca:

oOecreueHue HHAWBUYAJIBHOI'O u CHCTCMATHUYCCKOI'O COIIPOBOKICHUA
ydamuxcsa Ipu  IMOATOTOBKEC K CAMHOMY TIOCYAapCTBCHHOMY JOK3aMCHY IIO
MaTEMaTHKeE.

3agaum Kypca:
1. Pacumpenue u yriryOiieHrne MKOJILHOTO Kypca MaTeMaTHKHY.

2. Axrtyanuzanus, cUCTeMaTu3alus W 0000IeHWEe 3HAHUW YyYaluxcs TIo
MAaTEMATHKE.

3. @opMUpPOBaHUE Y yHAIIUXCSl MOHUMAHUS POJIM MAaTEMATUYECKUX 3HAHUN Kak
WHCTPYMEHTA, TO3BOJIAIONIETO BBHIOpPATh JYYIIMI BapuaHT NEUCTBHN W3 MHOTHUX
BO3MOYKHBIX.

4. Pa3zBuTHE HHTEpECA yHAUIUXCS K U3YUEHUIO MATEMATHKHU.
5. Pacummpenue HaydyHOro Kpyro3opa y4anuxcs.

6. OO0ydeHHne CTApIICKIACCHUKOB PEIICHUI0 YYCOHBIX M KU3HEHHBIX MPOOJIeM,
crocobam aHanu3a uHpopMaIu, MoayyaeMoil B pa3Hbix (hopmax.

7. cDOpMI/IpOBaHI/Ie IOHATHA O MATCMATHYCCKHUX MCETOAaX IIPpU PCIICHUA
CJIOXKHBIX MAaTCMAaTHYCCKHUX 3aaa4.



8. Ilcuxomormnueckasa moaroroska kK EI'D.

Opranm3anus Ha 3aHATHSX JJIEKTUBHOTO Kypca CYIIECTBEHHO OTJIMYACTCS OT
ypOUHOH: ydamemycs mgaé€rca JOCTaTOYHOE BpeMs Ha  pa3MbIIJICHHE,
MIPUBETCTBYETCS JIFOOBIC MOMBITKA CAMOCTOSTEIBHBIX PACCYXKICHHA, BBIIBIKESHUS
THIIOTE3, CIOCOOOB pemieHus 3amad. B Kypce 3ajokeHa BO3MOXKHOCTH
nrddepeHInpoOBaHHOTO O0YYCHUS.

HpI/IMeHHIOTCH ciacayromme BHUAbI ACATCIIBHOCTU HA 3aHATHAX!: 06CY>KI[CHH€,
TCCTUPOBAHHUC, KOHCTPYHUPOBAHUC TCCTOB, HCCIICAOBATCIbCKAA OCATCIbHOCTD,
pa60Ta C TCKCTOM, IOHUCIIYT, O630pHI>I€ JICKOIMK, MHUHHU-JICKIIUH, CCMHHAPLI H
IMPAKTHUKYMBbI 110 PCHICHHIO 3a/1a4, IPCAYCMOTPCHLI KOHCYJIbTAIlhN.

bannpHasg cucTemMa OLEHUWBAaHWS 3HAHUKA HA DJIICKTUBHOM Kypce€ HE
WCMOJIB3YETCS. Y4Yaluecsl BBINOIHSAIOT pa3jInuHbIe WHAUBHUAYAJIbHBIE 3a1aHus. B
HEKOTOPBIX CIy4YasX YUYUTENb BIPABE, OLCHUBAS MOUCK OPUTHMHAJIBHBIX PEIICHUN
WA PEIICHUE CJOXKHBIX 33JlaHUM YYalIUMHUCS, BBICTABUTH JIOMOJHUTEIBHYIO
OTMETKY B y4eOHBIH MpeaMeT «Alredpa W Hayajga MaTeMaTUYECKOTO aHau3ay,
«I'eomeTpus».

[IpenycMOTpeHO MPOBEACHUE NPOMENKYTOUYHBIX 3a4ETOB IO OKOHYAHMIO
Ka)XJIOTO0 MOJYJIS, BBINIOJHEHWE TBOPYECKUX 3aJaHUM W MTOrNOBOM 3a4E€THOU
paboTHI.

[Ipn mnpocinymmuBaHuM OJOKOB JIEKIIMOHHOIO MaTepuajsa M IPOBEICHHUS
CEMHHApa,  3aKPEIUBAIOLIECr0  3HAHUA  ydYalluxcs, IIpeaycMaTpUBaeTCs
WHJVMBUAYAJIBHOE WIM TPYIIIOBOE JAOMAIIHEE 3aJaHue, COAep Kallee dIEMEHTHI
UCCIIEIOBATENIbCKOM paboThl, 3aJayd CaMOCTOSITEIbHOTO pEeLIeHHs. 3almra
pEelIEHN U PE3yJNbTAaTOB MCCIEAOBAHUN MPOBOAUTCSA HA BBIAEIEHHOM JJISI 3TOTO
3aHATUN U OLEHUBAETCS M0 CUCTEME «3a4YET-HE3AUET).

OCHOBHBIM JUIAKTUYECKUM CPEACTBOM JJI MPEIIaraéMoro Kypca sBislOTCS
TEKCTbl PACCMATPUBAEMBIX THIOB 33Jad, KOTOpPbIE MOTYT OBITb BBIOpaHBI U3
pa3HOOOpa3HbBIX COOPHUKOB, pasznuuHbiXx BapuaHtoB EI'D, oTkpeiTOoro OaHka
3amanuil EI'D unm cocTaBiIeHbl yUUTEIIEM.

B mpouecce OCBOEGHHsI COmEpXkKaHUS NAHHOTO Kypca YYEHHKH OBJAICBAIOT
HOBBIMH 3HAHUSIMU, 000TaIlIal0T CBOM >KU3HEHHBIN OIBIT, MOJIY4atOT BO3MOKHOCTh
MIPAKTUYECKOIO0 TMPHUMEHEHUS] CBOMX HWHTEIUIEKTYaJIbHBIX, OPTraHU3aTOPCKUX
CIOCOOHOCTEH, pa3BUBAIOT CBOM KOMMYHUKATHBHBIE CIIOCOOHOCTH, OBJIA/ICBAIOT
o0miey4eOHbIME yMeHUAMUA. OCBOEHHE NPEIMETHOTO COACpX aHHUs Kypca M cam



nponecCC N3y4CHU:A €Iro CTAHOBATCA CPpCACTBAMU, KOTOPHBIC 00eCIeYnBaroT nepexon
oT O6y‘IGHHH YHaluXxcAa K ux CaMOO6p330BaHI/IIO.

N3yuenne kypca mpeamnosiaraet o0ecleueHHe MOJIOKUTETbHOM MOTHUBAIUU
y4aluxcss Ha MOBTOPEHUE pPaHEE M3YUYCHHOTO MaTepuaia, BBIACICHHUE Y3JIOBBIX
BOIIPOCOB Kypca, MNpEeAHA3HAYEHHBIX [JII TMOBTOPEHHUS, HMCIIOJIb30BAHUE CXEM,
MOJIeJIeH, OMOPHBIX KOHCIIEKTOB, CIPABOYHUKOB, KOMITBIOTEPHBIX TECTOB (B TOM
YUCJIE UTHTEPAKTUBHBIX), CAMOCTOSITEILHOE COCTaBJICHUE (MOICIMPOBAHKE) TECTOB
aHAJIOTUYHEIX 3aganusM EI'D.

[Iporpamma 351eKTUBHOTO Kypca «MaremaTuka: u30paHHbIe BONpochD»y s 11
KJIacca paccunTaHa Ha 68 4acoB B roji, 2 4aca B HEJIEIIIO.

COAEPKAHUE OBYUYUEHMUASA
Mopyab «IIpousBoaHas U ee MPpUMEHEHUE)

PuU3NYECKU U T€OMETPUYECKUN CMBICH ITPOU3BOJHOM. [IponsBoaHas u
uccienopanue ¢yHkuuii. Bospacranue u yObiBaHHe QYHKIMH.  DKCTPEMYMBI.
Urenue rpadukoB QyHkiuu u rpadukoB npousBogHou Gyukimu. Hanbomnbiiee u
HaWMeEHbIIIee 3HaUeHNEe (DYHKIIUH.

Moayabs «Ymucia. [IpeodpazoBanus»

Moayiib JEUCTBUTEIBHOTO YKCJIAa U €r0 CBOMCTBA. JI€IMMOCTH IEJIBIX YHMCEIL.
[IpumeHeHnne MpU3HAKOB IETMMOCTH TIEJIBIX YHUCEeI, HAMOOBIINI 001N JeTUTeNh
(mamee — HOJl) u nammenbiiee o6Omiee kpatHoe (mainee —HOK), anroputma
EBkina i peueHus 3aa4 B LEJbIX YUCIIAX.

[IpeoOpa3zoBanust UppalMOHATBHBIX, I[OKA3aTENIbHBIX, JIOTAPUPMUUIECKUX,
TPUTOHOMETPUYECKUX BBIPAKECHUM.

CpaBHeHUE NEWCTBUTEIBHBIX YHCEIL.
Monyab «®@ynkuuu. Koopaunarsl u rpagpuxkm»

HpoOHo-nuueliHas  ¢yHkuus. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPaBEHCTB HAa KOOPJAMHATHOM MIIOCKOCTH. I'padmku ypaBHeHui. ['padpuyeckuit
crioco0 mpexactaieHuss nHpopmaiuu. «CUUTHIBAaHUE)» CBOWCTB (PYHKIIMU MO €€
rpaduxy. IToctpoenne rpadukoB (QyHKIUNH ¥ 3aBHCHMOCTEH, COAEPXKAIINX 3HAK
monyinda. VMcnonb3oBanue rpapukoB (YHKIHUM [UIsI UCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT TMPH PEIICHWU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHOU KU3HH.



Mopyab «CrepeoMeTpus»

[IpssMblE M IUIOCKOCTH B HPOCTPAHCTBE. YTOJ MEKIY CKPEIIMBAIOIIUMUCS
OPSAMBIMHA. YTOJI MEXAY MNPSIMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMU.
PaccrostHue B IpOCTPaHCTBE.

MHororpanHHukd W HX cBoiicTBa. [lnomanu moBepxHOCTH W OOBEMBI TEN.
CooTHolieHne MeX 1y 00beMaMu OJOOHBIX TEJl.

BekTopbl. CkaliipHOE POU3BENCHHE, YTOI MEXITY BEKTOPaAMHU.
Metona KOOpIMHAT B IPOCTPAHCTBE.

Monyab «YpaBHEeHUsS], CHCTEMbI YPABHEHUM »

YpaBHEHUS B LIEIBIX YACIIAX.

PaBHOCHMIIBHOCTD ypaBHeHu. YpaBHenus Buna P(X)-Q(x)=0. YpaBHeHus Buaa
PX)
Q(x) =0, YpaBHEHUA, coOIepXKalllie IIEPEMEHHYI0 IOJ 3HAaKOM  MOZYJIA.
HecrannapTtHbie mpueMsbl pernieHus: ypaBHeHuil. Mcmnoiab30Banne cBOUCTB PYHKITUN
JUISL PEIIEHUS] YpaBHEHHUM. PazinuHble METOAbI pEIIEHHS] CUCTEM YPABHEHUM.

Onpenenenue mnapamerpa. PelieHne ypaBHEHU, cOAepKallluX IMapaMeTpBhl.
Pemenune cucrem ypaBHEeHUH € IapameTpaMmH.

Mopyab «HepaBeHCTBa, CHCTEMbI HEPABEHCTB)

Jloka3aTenbCTBO HEPABEHCTB

Pa3nuuHble METONBI PEIIEHUST HEPABEHCTB

AJITOPUTM pELICHUS] HEPABEHCTB C IEPEMEHHOMN O] 3HAKOM MOIYJIA.

Pa3nuuHbie METOJbI pelIeHUus CUCTeM HepaBeHCTB. CHCTeMbl HEPABEHCTB
coJiep KalluX NEPEeMEHHYIO MOJT 3HAKOM MOTYJIS.

OO000IIEHHBIN METO] HHTEPBAJIOB TP PEIICHUU HEPABEHCTB.

[IprumeHeHne HEPABEHCTB, CUCTEM K PEIIEHUI0 MAaTEMAaTHYECKUX 3a]a4d U 3a7a4
U3 Pa3IUYHBIX 00JacTel HAYKH U PEaIbHON KU3HU, MHTEPIIPETAIUS TTOJTYICHHBIX
pe3yJIbTaToB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IJIEKTUBHOI'O KYPCA «-MATEMATHUKA: U35PAHHBIE BOITPOCBI»



JJIA OBYYAIOHIUXCA 11 KIIACCA HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe n3yueHuss MaTeMaTHKU Ha YPOBHE CpPeIHEro 00IIero o0pa3oBaHus
y oOyuarorierocst OynyT cpOpMUpPOBAHBI CIEIYIOIINE TUYHOCTHBIE PE3YIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3HUIIMH OOYYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOTO o0OIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHUe
B3aMMOJICUCTBOBATh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa)kAaHCKOW HACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MAaTE€MaTHKH, IEHHOCTHOE OTHOILICHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JTYyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapoaa, c(HhOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHIKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUDPY, BKIIOYas OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MAaT€MaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusUecKOro BOCIUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHUS B MHTEpecax
3I0POBOTO W Oe30macHOr0 0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO (37I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIM DPEKHM 3aHATHH M OTABIXA,



perynspHas ¢u3MYecKass aKTHBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHHE TPU
3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPYJy, OCO3HAHUE IICHHOCTH TPYAOIIO0US, MHTEPEC K Pa3INIHbIM
chepam mpodeccrnoHaNTbHON NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e
TPWIOKEHHUSIMU, YMEHUE COBEpPIIATh OCO3HAHHBIN BBHIOOp Oyayieil nmpodeccun u
peanr30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH K
MaTeMaTu4eckoMy OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCei
’KM3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PCIICHHH TNPAKTHYCCKHX 3aiady
MaTeMaTUYeCKOM HAlPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

C(OPMUPOBAHHOCTh ~ HKOJIOTUYECKON  KyNbTYypbl, IOHUMAaHHUE  BIMSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLIMAIBHOMN
Cpelbl, OCO3HAHME III00AJIBHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTALIHS
Ha TNPUMEHEHHE MATeMAaTHYECKMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKPY’KAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKA HMX BO3MOKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTE€MaTUYeCKOM HayKh Kak cgepbl YeIOBEUYECKOW MAEsITeNbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHS UUBUIIM3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U HCCIEAOBATENbCKYIO JIE€ATEIBHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3ydeHuss kKypca y oOydaromierocsi OyayT cpopMHUpPOBaHBI
MO3HABATENIbHbIE  YHHBEPCAJIbHbIE y4eOHBIE JIEWCTBHS, KOMMYHHKATHBHBIE
YHUBEpCAIbHBIC Y4YeOHBIC JCUCTBUS, PETYJSITUBHBIE YHUBEpPCAIbHBIC Y4YEOHBIC
JEUCTBUS, COBMECTHAs J€ATEIbHOCTbD.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKK MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /7151 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCITPUHUMAT, bopMyIMpOBaThH u npeoOpa3oBbIBATh CYXKJICHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJEITD MAaTCMATHYCCKHUC 3dKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTHUBOPCYUHA B
q)aKTaX, JaHHBIX, H&6J’IIOI[CHH}IX N YTBCPIKACHUAX, IpcajiaraTb KPUTCPpUU TJIA
BBIABJICHUA SaKOHOMepHOCTeﬁ u HpOTI/IBOpC‘{Hﬁ;

ACJIaTb BbIBOAbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTHMKH, JAOCAYKTHBHBIX U
HNHAYKTHBHBIX YMOSaKqueHHﬁ, YMOSaKJII-O‘-IGHI/Iﬁ I1I0 aHaJIOI'nu,

MPOBOJAUTH CaMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUI
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHus Yy4uyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUA WHCTPYMEHT TIO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUHE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

IIPOBOJIUTH CAMOCTOSATEIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCICAOBAHKE T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMH, SABJICHUSIMH, IIPOLIECCAMHU;

CaMOCTOATENEHO (OPMYIHPOBATh OOOOIIEHUSI W BBIBOABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, WCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IMPOTHO3UPOBATH BO3MOXHOC Ppa3sBUTHC IIPOHOCECCA, a TaKXKE BbIABHUIATb
MMPCAIOJOXKECHHA O €0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:



BBIABJIIATD I[erI/II_[I/ITBI I/IHqJOpMaI_[I/II/I, JaHHBIX, HCO6XOILI/IMBIX 1 OTBE€TA Ha
BOIIPOC U JJIA PCIICHUA 3a1a4n,

BbIOHMpaTh MH()OPMALMIO M3 HCTOYHHUKOB PAa3IMYHBIX THUIOB, aHAIU3HUPOBATh,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(OPMALMIO PA3JIUYHBIX BUIOB U
(GopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBaTh HHGPOPMAIIMIO, TPEACTaBIATh €€ B pazlUyHbIX QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh HAAEKHOCTh MHPOPMAIINH 110 CAMOCTOSTENIbHO CPOPMYTUPOBAHHBIM
KPUTEPUSM.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXIECHHUSI B COOTBETCTBUM C YCIIOBUSIMH H
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTUPOBATH I0Jy4YECHHBIN pE3yJIbTaT;

B XOJi¢ OOCYXJEHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIa€MOW TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pEUIEHUs, COINOCTaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYIMX YYaCTHHKOB
nuasnora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU ¢opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEICTABIATh PE3YIbTATHl PEIICHUS 3aJa4M, IKCIEPUMEHTA, HCCIENOBAHUS,
IPOEKTa, CaMOCTOSTENIbHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

COCTaBJISITh TUIAH, JITOPUTM PEIIEHUs 3a7a4d, BBIOMpATh CIIOCOO peIlIeHUs ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITIH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU TO3HABATEIbHON PeICKCHU KaK OCO3HAHHUS COBEPIIACMBIX
JNCHCTBUM M MBICTUTEIBHBIX TPOIECCOB, WX PE3yJIbTaTOB, BIAACTh CIIOCOOaMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOIIecca U pe3yiibTaTa pelieHUs MaTeMaTHIECKOM
3a/1a4H;
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nNpcaABUACTb TPYAHOCTHU, KOTOPLIC MOI'YT BO3HHMKHYTH IIpHU PCIICHUM 3ada4u,
BHOCHUTBb KOPPCKTHUBLI B ACATCIBHOCTE Ha OCHOBC HOBBIX 06CTO$ITCJ'II)CTB, JaHHBIX,
Haﬁ,ﬂeHHLIX OIHI/I6OK, BBIAABJICHHBIX pr,ZIHOCTef/'I;

OLICHMBATh COOTBETCTBHME PE3yJIbTaTa LIETU U YCJIOBUSM, OOBSCHATH NMPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI ACATECJIBHOCTD.

MOHMUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBHUIYaIbHOM
paboThl TpH pEHICHWH YYCOHBIX 3a7a4, MNPUHUMATh IIeIb COBMECTHOMU
NeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIlUI0 COBMECTHOM paboOThI, pachpeneisTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboTel (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTUMH UWICHAMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

IIpeameTHbIe pe3yIbTATHI
IIpou3BogHasi M ee MPUMEHEHUE

CB0OOOMHO OTEpUPOBATH MOHATUSIMU: HEMPEPHIBHbIC (QYHKIUU, TOYKUA pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEpUPOBATh TOHATHEM: (YHKIHS, HEMpephIBHAS Ha OTpPE3Ke,
MIPUMEHSITH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a7aY;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMHU: TIEPBasi U BTOpas MPOU3BOAHBIC (DYHKIIHH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIISITH MPOU3BOJHBIE CYMMBI, ITPOU3BEICHUS, YACTHOTO M KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC MIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BAaTh TEOMETPUYECKUN H (PU3NYECKU CMBICT TMPOU3BOTHON ISt
pelIeHUs 3a1a4;

UCIOJIb30BaTh MPOU3BOAHYIO Ul UCCIENOBAaHUSA (QYHKIIMM HA MOHOTOHHOCTH U
DKCTPEMYMBI;
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HaXOAUTb HauOOJIbIlIeE ¥ HauMEHbIIIee 3HAYECHHS (1)YHKI_II/II/I HCHpGpBIBHOfI Ha
OTPEC3KC,

WCITOJIB30BaTh TPOU3BOJIHYIO IS HAXOXICHUS HAWIYYIIETO PEIICHUS B
NPUKJIATHBIX, B TOM 9YHCIE COIMAIbHO-)KOHOMHYECKUX, 3aJayax, i
OTIpE/ICTICHUSI CKOPOCTH W YCKOpPEHHS Tpoliecca, 3aJaHHOTrOo (QOpMyJIoW WM
rpaduKoM

pelaTb IIPUKIAAHBIC 3aJda4i, B TOM YHCIC COOUAJIBHO-OIKOHOMHYCCKOTO H
@HSHQCCKOFO XapakTepa, CpeaACTBaAM MATCMATHYICCKOI'O aHAJIN34a.

Yucaa. IlpeodpasoBanus

CB0OOHO oOmEepUpOBaTh TMOHATUSIMU: MOAYJb JACHCTBUTEIBHOTO YMHCIA;
MPUMCHATh NPHUOIKEHHBIC BBIYMCIICHUS, IpaBUJia OKPYIJICHUSA, TPUKUIKY U
OIICHKY pe3yJIbTaTa BBIYMCICHUH;

CpaBHUBATH I[GIZCTBHTGJILHBIG quciia,

CBOOOJHO OMNEPHUPOBATh MOHATHEM: apU(PMETHUECKH KOpPEHb HATypaJbHOU
CTEIICHH;

CBO6OI[HO OIICpUpPOBaThb NMMOHATHEM: CTCIICHb C PAllMOHAJIIbHBIM ITOKA3aTCJICM;

CBOOOJHO OINEpPUPOBATH MOHATHSAMH: JOrapupm 4Yucia, JAECATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, ApPKKOCMHYC W ApPKTAHIE€HC YHCIOBOIO
aprymeHTa,

WCIIOJIb30BaTh CBOWMCTBA JICWCTBHM C KOpPHSAMH IS TpeoOpa3oBaHUS
BBIPAKECHU,

BBHITIOJIHATh MPEOOPa30BaHUSI YMCIIOBBIX BBIPAKEHUHN, COACPIKAIIUX CTEIICHH C
palMOHAIBHBIM OKA3aTEeIIEM;

MCITIOJI30BaTh CBOMCTBA JOTapu(MOB MJisi MPeoOpa3oBaHuUs JIOTapU(DMHUIESCKUX
BBIPAKCHU,

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYINBI IJid MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;
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CBOOOJTHO OMEpPUPOBAThH MOHATUSMH: HATYpaIbHOE M I1EJI0€ YHUCII0, MHOKECTBA
HaTypaJIbHBIX U 1EJIBIX YKMCEN, UCIOJIb30BATh MPU3HAKU JICIMMOCTH IEIIbIX YHCE,
HOJl u HOK HarypaibHBIX 4YHCEN JIS PEIICHUs 3a7ay, TPUMEHSTh AJITOPUTM
EBxnuna;

MOJIETIMPOBATh PEATIbHBIE CUTYAIlMH Ha SI3bIKE alIreOpbl, COCTABISATh BhIPAXKECHMUS
[0 YCJIOBUIO 3aJayd, HCCIIEN0BATh IIOCTPOCHHBIE MOJECIHA C HCIIOIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MOJYYECHHBIN pe3ybTarT.

®yuknun. Koopaunarsl u rpagpukn

OHCpI/IpOBaTB IIOHATHUAMM: JIPIHCfIHElSI, KBaaApaTU4HasA H I[pO6HO-JIHH€ﬁH3§I
(bYHKI_[I/II/I, BBITIOJIHATDE 3JICMCHTAPHOC UCCIICAOBAHUC U ITIOCTPOCHUC X I’pa(i)I/IKOB;

CBOOOJTHO OIEpUpOBaTh TMOHSATUSAMU: TIOKa3zaTelbHas | Jorapugmuyeckas
GbyHKIMU, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX Tpa@UKUA IS PEIICHUS
YPaBHEHHUI;

CTPOUTH Tpapuku GYyHKIMN ¥ 3aBUCUMOCTEH, COAepKaIlIiX 3HAK MOTYJIS;

CTpOUTh TpaduKu KOMIO3UMUMK (YHKIMA C TIOMOILIBIO 3JIEMEHTApPHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl YPAaBHEHHI M HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPpaUKU TPUTOHOMETPUUECKUX (PYHKIUH;

NpUMEHATh (QYHKIHMW JUISE  MOJCIUPOBAHHMS M UCCICHAOBAHHS —pPeabHBIX
TPOIIECCOB.

UCIOJB30BaTh Tpaduku  QYyHKIUMA 711 WCCIENOBaHMS  MPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3a7a4 U3 JPYTUX YUeOHBIX MPEAMETOB U pealibHOU
YKWU3HU, BBIpakaTh (HOPMYJIaMU 3aBUCUMOCTH MEXAY BEJIMUMHAMMU.

Crepeomerpus

KnaccudummpoBaTe B3aMMHOE pAacloiOXKEeHHE TMPSMbIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

cBOOOHO ONEpPUPOBATh MOHSTHUSAMHU, CBS3aHHBIMU C yIiaMH B IPOCTPAHCTBE:
ME¥XKy IPSIMBIMHU B IIPOCTPAHCTBE, MEXKIY MPSMOU U ITOCKOCTBIO;

CBO6OI[HO OIncpupoBaThb NMOHATHAMU, CBA3AHHBIMU C MHOT'OI'PaHHUKAMMU,

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBaHUS IS Kilaccu(ukaum,
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CBO6OI[HO OIICPUPOBATH MOHATUAMHA, CBA3SAHHBIMU C CCUCHHUECM MHOI'OI'PAHHWKOB
IINTTIOCKOCTBIO,

BBITIOJIHATh MapajuieIbHOE, IEHTPAIBHOE W OPTOrOHAIBHOE MPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUEHHUSI MHOTOTPAHHHMKOB PAa3IUYHBIMU METOJIaMH, BBIIOIHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYUCIISIT IUIOIIAJAM TOBEPXHOCTEW MHOTOTPAHHHMKOB (IIpU3Ma, MHpaMuza),
r€OMETPUYECKUX Tell C TpUMEHEHUEM (HOpMYyIT;

pemars 3aJa4dM Ha  A0Ka3aTCJIbCTBO  MATCMATHYCCKHUX OTHOLICHUU |
HaXOXIACHHUC TI'COMCTPHUYCCKUX BCIHYMUH, IIPUMCHAA HN3BCCTHBIC MCTOABI IIPpH
PCIICHUU MAaTCMATHYCCKHX 3a/1a4 ITOBBIIICHHOI'O YPOBH:A CJIIOKHOCTH,

U3BJICKaTh, MpeoOpa3oBbIBATH M  HHTEPHPETUPOBATH HUHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

KJ'IaCCI/I(l)I/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC C(l)epbl H IINTTIOCKOCTH,

BBIYHCIIATHh BEJTMYUHBI 2JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS, 00BEMBI U
TUIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIIEHUS, TEOMETPUICCKUX TEI
C MPUMEHEHHEM (POPMYIT;

CBOOOJIHO OMEPUPOBATH TMOHATHSIMHU, CBS3AHHBIMA C KOMOWHAIUSIMHU Tell
BpaIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBINA B c(hepy ¥ OMHCAHHBIN
okoJ10 cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIHM TEJIO BPAIlICHUS,

BBIYUCIISATH COOTHOIICHHUS MEXIYy IUIOMIQJAIMUA TOBEPXHOCTEH M 00BEMaMH
ITOJIOOHBIX TET;

M300pakaTh U3ydaeMble (PUTYPHI, BHITTOIHSITH (BEBIHOCHBIE) TUIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXy, COOKY, CHH3Y, CTPOUTH
CCUCHMS TeJl BPAICHHUS;

UCIIOJB30BaTh METOJbl MOCTPOEHUS CEUEHWM: METOJ CJEAO0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;

A0Ka3bIBaTb ITCOMCTPHUICCKUC YTBCPIKICHUA,
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MPUMEHSTh Te€OMETpUIeCKrue (aKThl I PEIICHUS CTePEOMETPUUYECKHUX 3ajad,
MPEANONAraloNIMX HECKOJIBKO IIAaroB PENICHUs, €CIW YCJIOBUS MNPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemaTrs 3aJa4d  Ha  JOKA3aTCIILCTBO MATCMATHYCCKHUX OTHOILICHUN U
HaXO0XICHHUC T'COMCTPHUUCCKUX BCIIMINH,

BBITIOJIHATH OIICPpAllMU HAad BEKTOPAMU,
3a/1aBaThb INIOCKOCTb YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPAHHAT,

pemaTrbh TeOMETPUYECKHUE 3aa4¥ Ha BBIYHMCICHUE YIVIOB MEXAY MNPAMBIMU U
IJIOCKOCTSIMM, BBIYMCICHHE PACCTOSHHUM OT TOYKHM JI0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/IA IIPU PELIEHUY;

MPUMEHSIThH TMOJYyYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH U AHAIU3UPOBATH
peanbHble CHUTyalldd, NPUMEHSITh HW3Y4YEHHbIE TOHSATUS B MPOLIECCE TMOUCKA
pelieHusT MaTeMaTU4ecKd CHOpPMYyJIUpPOBAaHHOM MPOOJIEMBbI, MOJEIUPOBATH
pealibHbIE CUTYallMu Ha SI3bIKE T€OMETPUM, UCCIEAOBATh MOCTPOECHHBIE MOJIEIHU C
WCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHSATUI U TEOpeM, ammapara ajareopbl, pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJIUYHUH.

YpaBHeHus, CHCTEMBbI YPABHEHUM

CB0OOIHO OmEepUpOBaTh MOHATUSIMH: PABHOCWIbHBIC YPaBHEHHUS W YpaBHECHMUSI-
CJIEACTBUS,

CBOOOJHO OIEpPUPOBATh MOHSTHSIMHU: CHUCTEMAa M COBOKYIHOCTh YpaBHEHUH,
PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUSA CHUCTEMBI U
COBOKYITHOCTEH  pPallMOHAIBHBIX,  HWPPALMOHAIBHBIX,  IIOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHMIA;

pemaTh panroHalbHbIe, UppAllMOHATBHBIC, TOKAa3aTEIbHBIC, JTOTApU(DMUUECKIE
Y TPUTOHOMETPUUECKUE YPABHEHUSI, COIEPKAIINE MOYJIN U [TAPAMETPHI;

MPUMEHSTh TpaduuecKkre METObI JJIS PEIICHHUs] YpaBHEHUH, a TakKe 3a/1ad C
rapameTpamu;

IIPUMEHSTh HECTAHIAPTHBIE IIPUEMBI PELICHUS YPAaBHEHUH,
UCITI0JIb30BaTh CBOMCTBA (DYHKIIMI 1715l pellIeHUs YPaBHEHUM;

MOJCIUPOBATL PCAJIbHBIC CHTyallUM Ha  SA3BIKC anre6p51, COCTaBJIAITh
BbBIpAXKCHUS, YpPAaBHCHH:A, HCPABCHCTBA M HX CHCTCMBI I10 YCIOBHUIO 3aJdadu,
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WCCJIEIOBAaTh TOCTPOCHHBIE MOJIETTM C HWCIOJB30BAHMEM armapara ainreOphl,
WHTEPHPETUPOBATH MOJYUYECHHBIN pPe3yJIbTar.

HepaBeHcTBa, CHUCTEMBI HEPABCHCTB

CBoOOIHO  omepupoBaTh  MOHATHSIMH:  HEPABEHCTBO,  PaBHOCHWJIbHbBIE
HEpaBEHCTBA,

IMPUMCHATH MCTOA MHTCPBAJIOB JJIA PCUHICHUA HCPABCHCTB,

CBO6OI[HO OIICPUPOBATL IMOHATHAMU: HPPALNHUOHAIBHBIC, II0KA3aTCIIbHBIC U
J'IOFapI/I(l)MI/I‘-IeCKI/IC HCPaBCHCTBA, HaxXOAUTb HX  PCHICHHUA C ITIOMOIIIBIO
PaBHOCHIIBHBIX IICPCXO0B;

CBO6OI[HO OIICpUpoOBaTh IHOHATUAMHU: CUCTCMA U COBOKYIIHOCTb M HCPABCHCTB,
PaBHOCHUIIBHBIC CHCTEMbI U CHCTCMbI-CIICACTBUSA, HAXOAWUTh PCIHICHUA CHCTCMbI U
COBOKyrIHOCTCﬁ palnoOHAJIbHBIX, HppalrOHAJIbHBIX, IIOKAa3aTCIIbHBIX u
HOI‘apI/I(l)MI/ILICCKI/IX HCPABCHCTB,

pelarh palroHalbHbIE, UppAalMOHAIbHBIC, TOKA3aTENbHbIE, JTOTapU(PMHUUECKHUE
Y TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEpKAIINE MOYJIH;

MOJICIUPOBATh peaJbHbIE CHUTyalldd Ha s3bIKE aireOpbl, COCTaBIATH
HEPABEHCTBA M MX CHUCTEMBbI IO YCIOBHUIO 33Jla4d, HCCIENOBaTh IMOCTPOCHHBIC
MOJIENIA C MCIIOJIh30BAaHUEM arapaTta anreOpbl, MHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJIbTar.
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TEMATHYECKOE IINTAHUPOBAHHUE

Nt HaumenoBanme pasgenoB u T1em | KoumuyecTBo yacoB BocnuTare/bHbIH KOMIOHEHT COJepP:KaHUSA
NPOrpamMMBblI abdo4eil mporpaMmel
porp Bcero | Konutrpoa | IlpakTuu P porp
n/m b 3HAHUH | eCKHe
padoThI
1 Monyns  «lIpomsBomnas u  ee| 11 1 NpUBJICYCHHE BHHUMAHUA OOYYaIOIMIUXCS K
IPUMEHEHUE» LEHHOCTHOMY acCIIeKTy HU3y4aeMbIX Ha YpOKax
SIBJICHUH, OPraHU3alMI0 UX pabOThl C OTy4aeMon
2 Monyns «Yucina. [IpeoOpazoBanus» 11 1 . .
Ha YpPOKE COLIMAJILHO 3HAaYUMOW MH(popManuen —
3 Monyne «®Dyaknun. Koopawaater m | 11 1 MHUIMUPOBAHUE €€ 00CYKJIEHUs, BBICKa3bIBAHUS
rpadHKI» OOy4YaroIIMMHUCSL CBOErO0 MHEHHUS MO €€ IOBO.Y,
BBIPAaOOTKH CBOETO K HEMl OTHOIICHHS;
4 Mopynb «CtepeomeTpusi» 11 1
JEMOHCTpALMIO  00yYaromuMcs MNpPUMEPOB
5 Monyns  «Ypasuenus,  cucremst | 11 1 OTBETCTBEHHOTO,IIPOSBICHUS YEJIOBEKOIIOOUS |
ypaBHCHHI 106pOCePIEYHOCTH, yepes noa6op
6 Monyns  «Hepasencrsa, cucremsr | 12 1 COOTBETCTBYIOIIUX TEKCTOB JJIsI YTEHHMs, 3a]ad
b
HepABEHCTB JUIsL  pellleHusi, MNpoOJEeMHBIX CUTyallMd mJid
00CyXIeHHUs B KJ1acce,
7 Hrorosoe 3aHsTHE 1

NpPUMCHEHHE Ha YpOKaX WHTCPAKTUBHBIX
dbopm paboThI c 00yJaroIMMUCS:
WHTCIUICKTYalIbHBIX ~ HTP, CTHUMYJTHUPYIOTITIX
MO3HABATSIBHYI0  MOTHBAIIUIO  O0YYarOIINXCS;




JTUIAKTUYECKOrO Tearpa, A€ IOJIy4eHHbIE Ha
YpOKE 3HaHMsI OOBITPHIBAIOTCS B TEaTPaJIbHBIX
NIOCTAHOBKAX;  JUCKYCCHM, KOTOpbIE  JaloT
00y4aroIuMCsi BO3MOXHOCTh MPHOOPECTH OMBIT
BEJICHU KOHCTPYKTMBHOI'O JIHAJIOra; rpyIIIOBOR
paboTel WM paboThl B Mapax, KOTOpbIE ydar
00yJaromuxcs KOMAaH/IHOU pabote 51
B3aHMOJICHCTBUIO € JPYTMMH  OOYYaroLMMHUCS;
opraHu3anus 1medcrBa MOTUBHPOBAHHBIX U
APYAUPOBAHHBIX yYaIIUXCs HaJ ux
HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMM, JAIOIIEro
yYallUMCSl ~ COUMAJIbHO  3HAYUMBIA  OMBIT
COTPYIHHMYECTBA U B3aUMHOI TOMOIIH;

UHUIITUPOBAHUE U MOAJIEPKKY
UCCJIEI0BATENbCKON NeATEIbHOCTH 00YYaIOIUXCs
B paMKax peaju3aliy MUMH HUHJIMBHIYaJIbHBIX U
IPYNIIOBBIX HMCCJIENOBATEIBCKUX IPOEKTOB, YTO
JacT oOydJaromMMcs BO3MOXKHOCTH IPHUOOPECTH
HaBbIK CaMOCTOSATEIIBHOTO penieHus
TEOPETUYECKOU pOOIEMBI, HaBbIK
reHepupoBaHus M 0QOpMIIEHUS COOCTBEHHBIX
uel, HaBBIK YBAXKHUTEIBHOTO OTHOILIEHUS K
Yy)KUM HJiedM, 0pOpPMIIEHHBIM B paboTax JPyrux
HCCIICIOBATEIICH, HaBEBIK yOJIMYHOTO
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BBICTYIUICHUS repen ayJUTOPUEH,
APryMCHTHPOBAHUA U OTCTAHMBAHUA CBOEH TOYKHU
3pEHUS.
OBIIEE KOJIMYECTBO YACOB| 68 | 6
I10 IIPOIPAMME
[TognncaHo
J1axoBa  undposoi
NOANNCHIO:
On ecqd Naixosa Onecs
lOpbeBHa

|'OpbeBHa [ata: 2023.08.31
15:51:53 +03'00'
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