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1. ITACITIOPT ITPOI'PAMMBI

OVYII.06 MaTemaTuka (60a30Bblii YypOBeHb)
1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammsel B cooTBeTcTBHH ¢ PI'OC mo cnienmansaoctu CITO 54.02.01 [u3aiin (1o oTpacisim)
1.2. MecTo npeamera B cTpykrype IIIICC3

[Ipeamer sBisieTcs yacThio OOIIE00pPA30BATEIBLHOTO YUEOHOTO MK

1.3. lesn 1 3aga4m yyeOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHS y4eOHOro
npeaMeTa:

Wzydenue npenmetHoii obnactu "MaTtemaruka 1 nH(pOpMaTHKA" TOHKHO 00ECIICUNTH!
c(OPMHUPOBAHHOCTh MPEJICTABICHUH O COLUAIBHBIX, KYJIbTYPHBIX M HUCTOPUYECKHUX (aKkTOopax
CTaHOBJICHUS MAaTeMaTHKH © HHGOPMATHKH;, CHOPMUPOBAHHOCTH OCHOB JIOTHUYECKOTO,
QITOPUTMUYECKOTO M MAaTEMaTUYECKOI'0 MBILIUIEHUS; COPMHUPOBAHHOCTh YMEHHUH NPUMEHSATh
NOJTyYCHHBIC 3HAHUS NPH PEIICHUH Pa3InYHBIX 3a1ad; C(OPMHPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK YacTH OOIIeueloBEUYeCKOM KyNbTyphbl, YHHUBEPCAJbHOM S3bIKE HAYKH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh PEalIbHbIE MPOLIECCHI U SABJICHUS.

Coneprkanue nporpammbl «MaremaTKa» HaIlpaBJI€HO Ha IOCTH)KEHUE CIEIYIONUX LeNei:

* o0ecrieyenne c(HOPMHUPOBAHHOCTH TPEIACTABICHUH O COLMAIBHBIX, KYJIBTYpHBIX |
UCTOPUYECKHUX (aKTOpax CTAaHOBJICHUS MaTEeMaTHKU;

* obOecriedyeHne c(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO W MAaTeMaTUYECKOTO
MBILIICHUS;

» obecrieyeHne cHOPMHUPOBAHHOCTH YMEHUH MPHUMEHSTH IMOJYYCHHBIE 3HAHUS MPH PEUICHUU
pas3JInYHbIX 337a4;

* oOecrieueHre  CHOPMUPOBAHHOCTH  TMPEACTABICHHH O  MaTeMaTHKe KaKk  4acTu
00111e4eNIOBeYECKON KYNIbTYphl, YHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJIAIOLIEM OIUCHIBATh M
M3y4aTh PeaJIbHbIE IPOLIECCHI U SIBJICHUS

OcBoenne cozepkanus npeaMera «MareMaTHKa» HaOpaBiIeHO HAa JOCTH)KEHUE CTy/EHTaMHU
CJICAYIOUIMX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yIbTaThl OCBOEHHUS MpPOrpaMMbl ydeOHOTo mpeameTa «MaTemaTtuka
XapaKTePU3YIOTCS:

['paxxiaHCKO€ BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKOW TO3HWIIMM OOYyYaIOMIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, TPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATH C COLMAIbHBIMH WHCTHTYTAMHU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

[TarproTryecKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOM UJIEHTUYHOCTH, YBRXKEHUS K MPOIIJIOMY
M HACTOSLLEMY POCCUHCKOM MAaTEMAaTHUKHU, ICHHOCTHBIM OTHOLIEHHUEM K JOCTHXXEHUAM
POCCHUICKHMX MAaT€MaTUKOB M POCCHICKOM MaTEMAaTHYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUN HAYKH U JESITEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJA B MOCTPOCHUE
YCTOMYMUBOTO OYaYIIETO.

OCTeTUYECKOe BOCIUTAHUE:!




ACTCTHUYCCKUM OTHOLIICHHUCM K MI/Ipy, BKJIFOYast 3CTCTI/IKy MATEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PCIICHUH, PacCyKICHUH; BOCIPUUMYHUBOCTHIO K
MATCMATHYCCKUM aCIICKTaM pa3JII/I'-IHbIX BHUJI0OB I/ICKYCCTBa.

Pu3nYeCcKOe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTLIO YMCHI/ISI HpI/IMeHSITB MAaTCMAaTHYCCKHUC 3HAHUIA B HHTepecax
3I0pOBOr0 M Oe30macHoro oOpasza »KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, PEryisipHas (usmueckas
AKTUBHOCTh); (PHM3UYECKOrO COBEPIICHCTBOBAHUS, IMPU 3aHATHAX CIIOPTHBHO-0310POBHTEIHHON
JIEATEIIbHOCTRIO.

Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJTIOOUS; MHTEPECOM K Pa3TMYHBIM
chepam poheCCHOHATILHOM ACSITEILHOCTH, CBSI3aHHBIM C MaTEMATHKON U €€ MPUIIOKECHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei nmpodeccun u peaaTn30oBhIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHHIO H
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BCGfI KHN3HHU, T'OTOBHOCTBIO K aKTI/IBHOMy yqaCTmo B
pCIICHNH IPAKTHYECKUX 3a/1a4 MATEMAaTHYCCKOM HAIIPABICHHOCTH.

DKOJIOTrHYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO 3KOJOTHMYECKOW KYJIbTYPbI, TOHUMAHHEM BIJIMSHUS COIMAJIbHO-
YKOHOMHYECKUX IPOIECCOB HA COCTOSHUE TPUPOIHOW W COIMAIBHOH Cpeibl, OCO3HAHUEM
MI00AJLHOTO  XapakTepa  JKOJOIMYECKHX  NpoOJieM; OpHEHTAalMed Ha  [PUMEHECHHE
MaTeMaTUYECKUX 3HAHUW NI pelleHus 3a7ad B 00JIaCTU OKPYXKAIOUIeH Cpe.pl, MIIaHUPOBaHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIICJCTBUH JIJIsl OKPY)KAIOIICH CPEIBI.

HGHHOCTI/I HAYYHOI'O ITO3HAHMUA .

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
YeNOBEUYECKON JesITebHOCTH, ITANOB €€ Pa3BUTHUSl U 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIU3AINY;
OBJIAACHUEM A3BIKOM MAaTEMATUKU U MaTeMaTI/I‘-IGCKOI\/'I Ky.]'[BTypOfI KaK CpG}ICTBOM IIO3HAHUA
MHUpPa; TOTOBHOCTBIO OCYILIECTBISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yiabTaThl  OCBOGHHMS ~ IPOrpaMMbl  y4eOHOro  IpeaMera
«MaremaTtuka» XapaKkTepU3yTCs OBJIAJICHUEM
YHUBEPCATbHBIMU HO3HAGAMENbHOIMU OCUCMEUIMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusAMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvhvle oeticmaus, obecneuusarom dopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CBOEHUE MEMOO08 NO3HAHUS OKPYHCAIOUe20
Mupa; npuMeHeHue JNO0SUYECKUX, UCCIe008aMeNbCKUX onepayutl, yMeHuil pabomams ¢

ungopmayuet).
ba3oBrle Jornueckue IEHCTBUSL:
o BBISIBIISITH M XapaKTepPU30BaTh CYIIECTBEHHBbIC TMPU3HAKH MaTeMaTUYECKUX

00BEKTOB, MOHATHH, OTHOIIEHUN MEXAy MOHATHAMH; (HOPMYIHPOBATH OMPEEIICHUS MOHATUMH;
YCTAQHABJIMBATh CYUIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMUA [UId 000OLIeHUS U
CPAaBHEHHUs, KpUTEPHUU ITPOBOJAUMOIO aHAIN3A;

. BOCIIPUHUMATb, (bopmynHupoBaTh 51 peoOpa3oBHIBATH CYKJICHHUS:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIC, YACTHBIE U OOLINE; YCIOBHBIE;
. BBIIBIIAITH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUUs B

(akTax, MaHHBIX, HAOMIOACHUAX M YTBEPXKICHMSX; IpPEJlaratb KPUTEPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;



. JeNaTh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTMKH, JCIYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIFOYCHHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

. NPOBOJUTH CaMOCTOSITEJIbHO JIOKAa3aTelIbCTBA MATEMATHUYCCKUX YTBEPIKIACHUI
(mpsiMble W OT MPOTHBHOIO), BBICTPAMBATh APrYMEHTAIUIO, NPHBOIUTH TMPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBO/IbBI;

. BBIOHMpaTh CIIOCOO pelieHHs y9eOHOU 3a/jaur (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellicHusl, BbIOUpATh HaWOOJEEe MOAXOMSNIMH ¢ Y4ETOM CaMOCTOSITEIBbHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBbIe MCCIIEI0BATEILCKHE JICHCTBYS:

. UCIIOJIb30BaTh BOIPOCHI KaK HMCCJICIOBATCIIBCKUH HWHCTPYMEHT —TO3HAHHMS,
(bopMyIHpoOBaTh BOMPOCHI, (PUKCUPYIOIINE IPOTHBOPEUHE, TPOOJIEMy, YCTaHABIUBATh HCKOMOE
W JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO TO3UIIHI0, MHCHHE;

. [POBOJUTH CAMOCTOSTEIBHO CIIAHMPOBAHHBINA 3KCIIEPHUMEHT, MCCIICOBAHUE T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBHCHUMOCTEH MEX1y 00bEKTaMH, SIBJICHUSIMHU, ITPOIICCCAMH;

. CaMOCTOSITENIbHO  (hopMyTUpoBaTh OO0OONICHHST W BBIBOJBI 1O pe3yjbTaTam
OPOBEIEHHOrO  HAOJIOMCHUS, HCCIICAOBAHKS, OLECHUBATh JOCTOBEPHOCTh  IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,

. NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TakKe BBIABHIaTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabota ¢ nHbOpMaLIHECH:

. BBISBJIATh JeQUUUTH MH(DOpMALMU, JaHHBIX, HEOOXOOUMBIX JJs OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4U;

. BbIOMpPATh MH(POPMALUIO W3 HCTOYHUKOB DPA3JIMYHBIX THIIOB, AHAJIM3HPOBATH,
CUCTEMATU3UpPOBaTh U MHTEPIPETUPOBATH MHQPOPMAIMIO pa3IMYHBIX BHJIAOB U  (HopM
IIPEJICTaBIICHHUS],

. CTPYKTYpUpPOBaTh HH(QOpPMAINIO, MpPEICTaBIATh €€ B pa3lnyHbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

. OLICHUBATh HaAEKHOCTh MH(POPMALIMU 10 CAMOCTOSITENIBHO C(POPMYITHPOBAHHBIM
KPUTEPHUSIM.

2) Vnugepcanvhvle KOMMYHRUKAMUGHbIE Oelicmaus, 00ecnedusaon c@hopmupo8anHoCnyb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O6ueHue:

. BOCIIPUHUMATh U (OPMYIHUPOBATH CY)KICHHS B COOTBETCTBHM C YCIOBHSMH M
HenssMu  OOMICHHUS; SCHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS IO XOJy peIIeHUs 3aJauyd, KOMMEHTHPOBATh
MTOJIyYEHHBIN pE3yibTaT;

. B Xojie OOCYXIEeHHs 3aJaBaTh BOIPOCHl MO CYLIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, penraeMoi 3aJadyd, BBICKAa3bIBAaTh WJCH, HAICICHHBIE Ha TMOWCK pEIICHUS;
COIIOCTABJIATh CBOM CYXJIEHHUS C CYXIECHUSAMH JPYTUX YYacTHUKOB JMaliora, 0OHapyKHWBaTh
pa3u4re W CXOJICTBO MO3MWIMK; B KOPPEKTHOH (opme (HopMyTHpoBaTh pa3HOTIIACHS, CBOH
BO3PAXKEHHUS;

. NPEJCTABIATh PE3yJNbTaThl PEIICHUS 3aJadd, JKCIIEPUMEHTA, HCCIIEeIOBaHNS,
IPOEKTa; CAMOCTOSITEIbHO BBIOMpaTh (POpPMAT BHICTYIJICHHS C YYETOM 33/a4 NPE3CHTAllUU U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

. NOHMMaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIMBHUIYaJbHON
paboThl TpU pemeHuH Yy4eOHBIX 3ajJad; NPUHUMATH 1EJdb COBMECTHOM JesITEeIbHOCTH,
IUITAHUPOBATh OPraHU3ALUI0 COBMECTHOM pabOThI, paclpeAessaTh BUIbl PaboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOCH

. y4acTBOBaTh B TPYNMNOBBIX (opmax padboTel (0OCyKaeHUs, OOMEH MHEHWIA,
«MO3TOBBI€ IITYPMbI» W HHBIC); BBINOJIHATH CBOIO 4YacTb pabOTHl M KOOPAWHUPOBATH CBOU




I[CI‘;ICTBH}I C I[pyTI/IMI/I YJICHAMU KOMaH/AbI, OICHUBATH Ka4C€CTBO CBOCT'O BKJIada B O6IJ_II/II71 HpOI[yKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnole pezyrismuensie oeiicmaus, obecnewusarom dopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, QJIFOPUTM PEIICHHUsS 3aJIayM, BBIOMPATh CIOCOO pEHICHHS C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(DOPMAILIHH.

CaMOKOHTPOJIb:

. BJIQJICTh HaBBIKAMHU ITO3HABATEIIBHONM PEQIICKCHH KaK OCO3HAHMS COBEPIIaeMbIX
JEUCTBUI W MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJACTh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3y/IbTaTa PeIIeHUs MaTeMaTHUSCKOM 3a/1a4u;

. HpEeNBUIETE TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpU pELICHUU 3a7ayH,
BHOCHTHh KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

. OILICHUBATh COOTBETCTBUE pE3yJbTaTa IEJU M YCIOBUSAM, OOBSCHATH MPUYHHBI
JOOCTHMIXKCHHUA WIIN HCIOOCTHUIKXCHHUA p€3y.HI)TaTOB JACATCIIPHOCTH, HAXOAUThb OHII/I6Ky, aaBaThb
OLICHKY ITPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

«AJIredpa U HAYAJIa MATEMATHYECKOI'0 AHAJIN3A»

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATUSMH: pallMOHAIBHOE M JICHCTBUTENBHOE YHMCIO, OOBIKHOBEHHAs U
JeCSITUYHAs APOOb, MPOLEHTHI.

BeimonHATe apudmeTHyeckue onepalud C palMoOHAIbHBIMH M JI€HCTBUTEBHBIMU
YUCIIAMHU.

BbimonHATe npuOIMKEHHBIE BBIUUCIEHUS, WCIOJIb3ys IpaBUia OKPYIJIEHHs, JAeaTb
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYUCIICHUM.

OnepupoBaTh MOHATUSAMM: CTENEHb C LIEJIBIM MOKa3aTeNeM; CTaHapTHas GpopMa 3arucH
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIOJb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACUCTBUTEIBHBIX YUCEII JUIS PELIEHUs TPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX.

OnepupoBaTh TOHATHUAMHU: CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJla uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

YpaBHeHHs U HEPABEHCTBA

OmnepupoBath MOHSATHIMHA: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; 1I€TI0€, pallHOHAIBLHOE,
UppalMoOHATILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YpaBHEHHE;

BemonHATE  TpeoOpa3oBaHUsl  TPUTOHOMETPHUYECKMX  BBIDAKEHHWH W pemiaTth
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BrmmonHATE peoOpa3oBaHusl ENbIX, pAIHOHATBHBIX U HPPAMOHATBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAIIMOHATBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUSI 1 HEPABEHCTBA UIS PEIICHUS] MATEeMaTHUECKUX 3a/1a4 U 3a7a4 W3
pa3IMYHBIX 00JIacTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajibHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYyHKUMH U TPaPUKU

OmnepupoBaTh NOHATHSAMU: (PYHKITHSA, CTIOCOOBI 3aAaHus (PYHKITNH, 00JIACTh ONpeIeTICHUS
¥ MHO>KECTBO 3Ha4eHUHN (QYHKIUH, rpaduK QYHKINU, B3AUMHO 00paTHBIE (DYHKITHH.



OnepupoBaTh TMOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKIUHM, HYIU (YHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaguky QyHKIMIMA U1 pEIICHNs] ypaBHEHUH.

Ctpouth 1 4ynuTaTh TpaQuUKU JIMHEHHONW (YHKIHMU, KBAIPATUUHON (DYHKIIMH, CTEIIEHHOMN
(YHKLINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBath rpaduku GyHKIHN Ui UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN MpHU
peLIeHUH 3a/a4 W3 IPYTUX y4eOHBIX MPEAMETOB M PEabHOM JKW3HU; BBIpaKaTh (opMyrIamu
3aBHCUMOCTH MEXKy BETUYUHAMHU.

Hayana maTeMaTH4eCKOro aHaJIN3a

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(pMETHUYECKass U TeOMeTpUYecKas
IIPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YObIBaroIlas TIE€OMETpPUYECKasl Iporpeccus,
cyMMa 0E€CKOHEYHO YOBbIBAIOLIECH r€OMETPUUECKON TPOTPECCUH.

3agaBaTh OCIEI0BATEIBHOCTH PA3JINYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEH M IMPOTrpeccuil Ui peleHus] peanbHbIX
3aJa4 IPUKIIAJHOrO XapaKkTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTB MNOHATHUAMMA: MHOXKCCTBO, OIICPALIMH HAA MHOKCCTBAMMU.

Hcmonn3oBaTh TeOpeTI/IKO-MHO)KCCTBeHHI)IfI afrmapar ajd  OnucCaHus  PCajJIbHbIX
IMpoucccoB U HBHGHHﬁ, IIpU pCUICHUH 3a1a4 U3 APYyIrux y‘Ie6HBIX npeaMETOB.

OHGpI/IpOBaTI) MOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

Yuciia 1 BBIYUCICHUSA
OnepupoBaTh MOHATHSMM: HATypaJbHOE, LIEJI0€ YHCIO; HCIOJIB30BAaTh IPHU3HAKU
JIEIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOKHUTEIIN JJI PEIIEHUS 3a1a4.
OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.
OnepupoBath NOHATHAMHU: JIOTapU(PM Uncia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBbI.

YpaBHeHUsI M HEpaBEHCTBA

ITpumeHsTH CBOICTBa CcTemeHW Ui NpeoOpa3oBaHMs BBIPAKEHUIl; ONepHpoBaTh
MOHATUSAMHM: TIOKA3aTeJIbHOE YPAaBHEHUWE W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHus BBIPAKEHUHM, COJAEpKAIIMX Jorapu(mbl; ONEpUpOBATH
HNOHATUSAMH:  JIOTapU(PMHUUECKOE YpaBHEHHWE M HEPAaBEHCTBO; peEIlaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMH: CUCTEMA JINHEWHBIX YPABHEHUH U €€ PEIIeHUE; UCII0Ib30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM IS PEILICHUS IIPAKTUYECKUX 3a/1a4.

Haxomuts pemenus NpocTennx CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4M, UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM arrapaTa aareopsbl.

DOYyHKUNH U TPaPUKH

OmnepupoBaTh TMOHATUAMU: IEpUOJNUECKAsT (YHKIHMSA, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMH, TOYKHA KCTpeMyMa (YHKIUHM, HAUOOJbIIEE W HaWMMEHbIIee 3HauYCeHUS (YHKIMH Ha
IIPOMEXYTKE; UCTIOIb30BATh UX JJISl UCCIIEOBAHUS (DYHKIIMH, 3alaHHON rpadukom.



OnepupoBarh  MOHATUAMHU:  TpadUKUd  TOKa3aTelIbHOH,  JIorapuMUYecKoll |
TPUTOHOMETPHUYECKUX (PYHKLUN; n300paxkaTh UX HA KOOPAUHATHON MJIOCKOCTU M HCIOJIb30BaTh
JUIsl pEIIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N3o0paxarh Ha KOOPAMHATHOM IUJIOCKOCTH TpaduKU JIMHEHHBIX YpaBHEHHH W
MCIIOJIb30BAaTh UX JUIsl PEILIEHUS] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBare rpaduku (yHKUMHA 11 HCCIEAOBAaHUS MPOIECCOB M 3aBHUCUMOCTEH U3
JPYTUX y4EOHBIX JUCLUILINH.

Havyana maTeMaTH4ecKoOro aHajims3a

OnepupoBaTh  MOHATHAMHU:  HENpepbiBHAs  (QYHKIMS; NIPOU3BOJAHAS  (YHKLUY;
UCIIOJIb30BaTh T€OMETPUYECKHIA U (PU3NUECKUN CMBICIT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

HaxoauTe npou3BOAHBIE 3JE€MEHTapHbIX (YHKIUH, BBIYUCIATH NPOU3BOJIHBIE CYMMBI,
IIPOU3BEIEHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTe MPOU3BOAHYIO JUIsL MCCleIOBaHMA (DYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEOBAHMS K IOCTPOEHUIO I'pauKOB.

Vcrnonb30BaTh NPOU3BOAHYIO IS HAXOKICHUS HAWIYYIIErO PEeLICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COLIMAIbHO-3KOHOMHYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpPA3Has W MHTErpai; MOHUMATh I€OMETPUUYECKUN U
(buznyecKuil CMbICI UHTErpaa.

HaxonuTe nepBooOpa3Hble 31€MEHTApHBIX (DYHKIMIA; BEIYUCIATH UHTErpai 1o (Gopmyie
Hrrorona—Jleitbuuna.

Pemate npukiagHble 3a1a4d, B TOM YUCIIE COLMATIbHO-9KOHOMHYECKOT0 U (pU3HYecKoro
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaIn3a.

I'eomerpusi
OnepupoBaTh NOHATUSIMH: TOUKA, MPAMAs], IITIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPHUHM U CIICACTBUS U3 HUX IPH PELICHUU T€OMETPUYECKUX
3a/ad.

OHepI/IpOBaTB MNOHATUAMU: MNMAPAJUICIIBHOCTL W MNCPICHAUKYIAPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBars B3aMMHOE pacioioKeHNE IPSIMBIX U IUIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTh TOHITHSIMH: JBYTPAHHBIA YTOJd, TpaHU JIBYTpaHHOro yria, pebpo
JBYTPAHHOTO yTJia; TUHEHHBINA yroJl IBYTPaHHOTO YIJIa; TpajycHas Mepa JIBYTPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIbI MHOTOTPAaHHUK,
3JICMCHTBI MHOI'OI'PaHHUKA, HpaBI/IJ'II)Hl)If/'I MHOT'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BUbI MHOTOTPAaHHUKOB (MTMpaMHJIa; MPU3MA, MPSIMOYTOIbHBIN
napajuieyenumnes, Kyo).

KnaccudunupoBar MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA JJs  KJIAacCU(PUKAUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; TpPaBUIbHbIE MHOTOTPAHHUKH; TMpSIMBIE U
HAKJIOHHBIE IPU3MBI, TapalIeIeMUTISIbI).

OHepI/IpOBaTI) IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MIPUHIIMITBI TIOCTPOSHUS CEUEHUH, UCTIONIB3Yys METOI CIIEIOB.

CTpOI/ITB CCUCHUA MHOT'OTPaAaHHHUKOB METOAOM CJIC0B, BBIIIOJHATH (BI)IHOCHI)IC) IIJIOCKUEC
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3ala4yd Ha HaXO0XACHHUEC TCOMCTPHUYCCKUX BCJIMYUH I10 o6pa3uaM NIn
QIrOpUTMaM, NPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOJbI MPU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJady Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
HpHMOﬁ, OT TOYKHU 0 INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MTPSIMBIMH.

Pemarp 3amaum Ha HaxoXXIAEHHE T€OMETPUUECKHUX BEIMYMH MO o0pa3uam WIu
AIropyuTMaM, MHNPUMCHAA H3BCCTHLIC AHAJIUTHYCCKUC MCTOJAbI IHpPU PCHICHUU CTAaHAAPTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYMCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
HpSIMOfI U MJIOCKOCTBIO, MCKAY INIOCKOCTSAMU, ABYI'PDAHHBIX YIJIOB.



Bbruucnate 00bEMBI U IIIOIIAM TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MTUPAMUIA) C
OpUMEeHeHHeM (OpMysl; BBIYMCIATH COOTHOILIEHUS MEXIy IUIOMAASIMU IIOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATHUSMM: CUMMETPHUsT B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTb
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DPUTYPHI.

W3BnekaTh, NpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATh HHPOPMALIHUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (puUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

IIpumensaTs reomerpuyeckue GakThl A PpEIIEHUS CTEPEOMETPUUYECKUX —3ajad,
IIPEJII0JIaratoliuX HECKOJIBKO IIar0oB PEUIEHMs], €CJIU YCJIOBUS IPUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

[IpumensTh mpoCTEiIINE MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a1au.

[IpuBoauTE mHpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE U JKU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MONy4YEeHHbIE 3HAHUS HAa MpPaKTUKE: aHAJIM3UPOBATh PEaJIbHbIE CUTyallUM U
OPUMEHATh  M3Y4YEHHbIE IOHATUS B  IIpoOLeCCe IOMCKA  pEIIeHUs  MaTeMaTHYeCKH
c(opMyJIMPOBAaHHON MpPOOJIEMBI, MOJAEINPOBATH pPEAJIbHBIE CUTYallUd HA S3bIKE T'€OMETPUH,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJIENIU C HMCIIOJIb30BAaHHMEM I'€OMETPUYECKUX MOHSATHUH M Teopem,
ammapara anreOpbl; penath NpakTHIECKUe 3a7a9M, CBA3aHHBIC C HAXOKICHUEM I€OMETPUIECKIX
BEJIMYMH.

OnepupoBaTthb HOHSITUSMU: LWINHIpUYECKast MIOBEPXHOCTb, oOpasyromue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi HOBEPXHOCTh, 00pa3yroIue KOHNYECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnosiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEM TEN BpallleHUs, TEOMETPUUYECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BIHMCAaHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIeHUs.

BbluncnsaTe COOTHOLIEHUS MEKY IJIOUIAIIMU TOBEPXHOCTENW U 00BbEMaMHU MTOAOOHBIX TEI.

N300paxkaTh M3ydyaeMble (UIYpbl OT PYKHM U C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI T€J BpaIllCHHUS.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE AEHCTBUS CIOXKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBl KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTte cyMMy BEKTOPOB U NMPOU3BEIEHHE BEKTOpA HA YKMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIpHOE TIPOU3BEICHUE, PACKIIAIBIBATh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBON CHCTEME KOOPAMHAT.

[IpumensaTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX  3ajad,
IPENOoNaralolliuX HECKOJIBKO LIaroB PEIIeHUs, €CIM YCIOBUS NPUMEHEHMs 3a/JaHbl B SBHOU

dopme.



Pemate nmpocreiiine reomeTpuueckue 3aaul Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3amaum Ha JOKA3aTeNbCTBO MATEMAaTHUYECKUX OTHOIICHHM W HaXOXIACHHUE
FEOMETPUUYECKUX BEIUYMH MO 00pa3lamM WM aJropuTMaMm, IPUMEHSST U3BECTHbIE METOJbI MpU
PEIICHUH CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a/1a4.

[IpumeHsTh MpocCTEHIINEe MPOrpaMMHBIE CPECTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaUTH, mHpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U IKU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHsTh MOJydYEeHHBIE 3HAHWS Ha MPaKTUKE: aHAJIM3UPOBATh pealibHble CUTYAlluu U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMIpoOlleCCe IOMCKA  pEHIeHUS  MaTeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATh pPEajbHbIE CUTYAallMd Ha S3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENU C HMCIOJB30BAHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOPEM,
anmapara aireOpsl; peniath NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM M€OMETPUUECKUX
BEITUYMH.

BepoSiTHOCTh M CTATHCTHKA

Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh MOHATUAMHU: CpeAHee apudmMeruyeckoe, MeauaHa, HauOoJjblee,
HavVMEHBbIIIEE 3HAaYCHHE, Pa3MaX MaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMU: CIIy4alHBIH SKCHEPUMEHT (OIBIT) U CllyyailHOE COOBbITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ]) CIYy4alHOTO ONBITa; HAXOJUTHh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMU COOBITHUSIMH, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITHUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAaX.

Haxonuthe u opMyarpoBaTh cOOBITHS: NepeceyeHne U 0ObeAMHEHUE JTaHHBIX COOBITHH,
coObITHE, TPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJI30BAThCA AHarpaMMaMmu Oilepa u
(bopMyIoi croxeHHus BEpOATHOCTEH MPU pEeLIeHNnH 3a1a4.

OnepupoBaTh MOHATHSMM: YCIIOBHAsi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C ITIOMOILBIO IIpaBUjla YMHOXKEHUS, C IIOMOILIBIO I€PEBA CIIYYaHHOTO OIIBITA.

[TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEILICHUH 3ajau.

OnepupoBaTh MOHATHSAMM: HCIBITAHWE, HE3aBUCHMBIE HCIBITAHUS, CEpUsS HCIBITaHUH,
yclex W HeyJada; HaxoJUThb BEPOATHOCTH COOBITHMII B CEpUU HE3aBUCHMBIX HCIBITAHUN 0
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu HcTbITaHuil bepHysmu.

OnepupoBaTh MOHATUSAMHU: CiIy4ailHas BEJNWYMHA, paclpeiesieHue BEpOSTHOCTEH,
Juarpamma pacipeeeHHus..

CpaBHMBaTh BEPOSTHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBI IO PACHPEACIICHHUIO WIH C
MOMOUIBIO TUATPAMM.

OnepupoBaTh MOHSATHEM MaTEMaTHYECKOIO OKHUIAHUS; NPUBOAMTH MPHUMEPHI, Kak
IIPUMEHSIETCd MaTEMaTHYECKOE OXHUIAHHUE CIy4alHON BEJIMYMHBI HAaXOAWTh MAaTEMaTHUECKOE
OKHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.

HMeTp npencTaBiaeHue 0 HOPMAJIbHOM PacIpeeIICHAH.

dopmupyeMble KOMIIETEHIINH:

OK 01. Bei6upath crioco0sl pemienus 3aaau npohecCHoOHaIbHON JesITeIbHOCTH IPUMEHUTEHLHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEICTBA IOUCKA, AaHaJIM3a W HUHTEpIIpETaluu
uH(popMaluu, 1 UHQOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMpPoQecCHOHANbHON
JESITEIbHOCTH;

OK 03. IlnanmpoBaTh W peaqn30BBIBATh COOCTBEHHOE MNPOPECCHOHATHPHOE W JIMYHOCTHOE
pasBUTHE, NPEANPHHUMATEILCKYIO JIEATEILHOCTh B MPOQEecCHOHAIBHON cdepe, NCIoab30BaTh
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3HaHHA 110 q)HHaHCOBOIZ TpaMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUAX,

1.4. PexoMeHIyeMO€e KOJMYECTBO YaCcOB Ha OCBOEHHE NMPOrpaMMbl NMpeaMeTa BKJIOYAET
Yacel:

O06bem paboueli mporpamMmel — 164 gaca

B tom uuce:

- JIeKIIMH U Ypoku — 156 gacoB

- IPOMEKYTOYHAs aTTeCTalus — 8 4acoB

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJMETA
2.1. O0beM yueOHOT0 npeaMeTa U BUABI YUeOHOI padoThl

Bu yuebHolt paboThl O06beM yacoB
O0bem pabdoyeii TPOrpaMmbl 164
B TOM YHCJIC YaCHI

- 00s13aTeIbHON YacTH 00pa30BaTEIbHON MPOrPaMMBbI 164

- BApUATUBHON YacTH 00pa30BaTEIbHON NPOTrpaMMBbl 0
YueOHasi Harpy3Kka oGy4daronierocsi B padore ¢ npenojgasaresiem | 156
(Bcero)
B TOM YHCIIE:

- TEOPETHYECKUE M PAKTHUCCKHUE 3aHATHs (JIEKIMH, YPOKH) 139

- Ipo(hecCHOHAIbHO OPHUEHTUPOBAHHbIE 3aHATHS 6

- KOHTPOJIbHBIE pabOThI 11
CamocrosiTejibHas paboTa o0yuaruierocs (Bcero) -
B TOM YHCIIE:
- CaMOCTOsATeJIbHAs paboTa HaJ KypcoBOH paboToM (IPOEKTOM) -
- BBITMOJIHEHNE WHAMBHYaTbHOTO MPOEKTA -
- UHBIE BUJIBI CAMOCTOSTEIHLHON PabOTHI -

HroroBas arrecranus B ¢popme 3xk3amMena Bo 2 cemectpe — 8 yacon
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2.2. Conep:xaHue yueOHOT0 mpeaMeTa

AJITEBPA N HAYAJIA AHAJIN3A
Yucia 1 BBIYUCICHUSA

Panmonanshbeie uncina. OOBIKHOBEHHBIE W JCCSITHYHBIC IPOOH, MPOIECHTHI, OECKOHEYHBIE MEPUOJAMYECKUE Opodu. ApudMeTHIecKue
omepanuu C palUMOHAJIBHBIMU YHCIAMH, IPEeoOpa30BaHUSl UUCIOBBIX BbIpakeHUU. [IpuMeHeHue npoOeil M MPOLEHTOB Ui PELICHUS
IIPUKJIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUU U PEAIBHON KU3HH.

JleiicTBuTenbHble 4Kcna. PalnyoHanbHble M HppalMOHANbHBIE 4Yncia. ApUPMETHUYECKHE ONepaluu C JICHCTBUTEIBHBIMU UYHCIAMH.
[TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Crenens ¢ uenbiM nokazateneM. CtanaapTHas Gopma 3amnucu AeCTBUTENbHOTO uncia. Mcnonp3oBanue noaxopsiei popmsbl 3amnucu
JEHCTBUTENBHBIX YMCEN JUISl PELICHUs] TPAKTUYECKUX 3a]1a4 U IPEJICTaBICHUS JaHHbBIX.

ApudmeTrueckuii KOpeHb HaTypaibHOU cTerneHu. JleiicTBus ¢ apuMeTUYEeCKUMU KOPHSIMH HAaTypalbHON CTETICHU.

CuHyC, KOCUHYC U TAaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBa. MeTo HHTEpBAJIOB.

Pemienue nenbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PelreHre TpUroHOMETPUYECKUX YPABHEHU.

[IpumeHeHune ypaBHEHMH M HEPABEHCTB K PEIICHHI0O MAaTeMaTHYECKHX 3a/ad M 3aJady M3 Pa3IMYHbBIX oOJjacTell HayKu U peajbHOU
JKU3HHU.

DOyHKIUH U rpaduKu
OyHkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. BzanmMuo o6patHbie pyHKINU.
OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HadeHUH ¢yHkuumu. Hymu ¢ynkumu. IIpoMexyTKu 3HAKONOCTOSHCTBA. UETHBIE M HEUETHBIE
(GyHKIIH.
CrenenHas GyHKLUS C HATYpaJbHBIM M LeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHH.
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIMHA YMCIOBOTO apryMeHTa.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a
HOCJ’IG,Z[OB&TCHLHOCTI/I, CIIOCOOBI 3aJlaHus MOCIea0BaTeIbHOCTE. MOHOTOHHBIE IOCIEI0BATEILHOCTH.
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Apudmernueckass U TeoMeTpuyeckas mnporpeccuu. beckoneyHo yOwIBaromias reomeTpuyeckas mporpeccus. Cymma OecKOHEUHO
yObIBaroleil reomerpuueckoi nporpeccund. opmMylia CIOXKHBIX HPOLEHTOB. Vcnonap30BaHUE MPOrpeccHu ISl pPelieHUs pealbHbIX 3a1ad
IIPUKIJIATHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHO)KGCTBO, oncpanr HaJli MHOXXCCTBAMMH. ]_—[I/Ial"paMMBI Bﬁnepa—BeHHa. HpI/IMeHeHI/Ie TECOPCTUKO-MHOXKXCCTBCHHOI'O allIiapara Ijisd
OnmrcCaHus pCajibHbIX IMPOLICCCOB U SIBJIGHI/If/'I, IIpU pCUICHU U 3a/1a4 U3 APYTHUX y‘-IC6HBIX npeamMcToOB.

OnpeneneHI/Ie, T€OpEMa, CICACTBUEC, 1OKA3aTCIILCTBO.

Yucsia v BLIYUCICHUSA
HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.
Crenens ¢ panmoHanbHbIM NOKa3aTesneM. CBONCTBA CTEIEHH.
Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTaPH(MBI.

YpaBHeHHUs! M HEpaBEHCTBA

[IpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

[IpeoOpazoBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIIMOHAIBHBIM MTOKA3aTEIIEeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokaszaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHU. Perienne npukiIaHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMbI TMHEMHBIX YpaBHEHUH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB.

[IpumeHneHue ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTeMaTHYEeCKUX 3aJad U 33Jad U3 Pa3IMYHBIX Oo0yiacTel Hayku U
peanbHON KU3HU.

DOyHKIUH U rpaduKu

Oyukuus. [lepuonnueckne ¢pyHkiuu. [IpomexyTkn MOHOTOHHOCTH (YHKIIMH. MakCcUMyMbl 1 MUHUMYMbI QyHKIMU. Hanbonbiee u
HalMEHbIIee 3HaueHUe (PYHKIMH Ha IPOMEXYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBONCTBA U rpapuKU.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaHKH.

Hcnons3zoBanne rpadkoB PyHKITAN IS pEIICHUST YPAaBHEHUH U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB QyHKIUH UId UCCIEI0BaHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpbIE BO3HMKAIOT MPU PEIICHUM 33Jay U3
JIPYTUX y4EOHBIX MPEIMETOB U pealbHOM JKU3HH.

Hauyaja MaTeMaTH4eCKOro aHAJIM3a
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HenpepoiBable pyHKIIMN. METOA HHTEPBAJIOB /ISl pEIICHHUS] HEPABEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI IPOU3BOIHOM.

[TpousBoaHbIe AreMeHTapHBIX QyHKIHUNA. DOpMYITBl HAXOKICHUS IPOU3BOJHON CYMMBI, IPOU3BEACHHS U YaCTHOTO (DYyHKIIUH.

IIpuMeHeHMe TPOU3BOAHON K MCCIEI0BAHNIO (DYHKIMI HA MOHOTOHHOCTB M 3KcTpeMyMbl. HaxokaeHne HauOobIIero 1 HauMEHbIIIEro
3HaYeHUs (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHre NPOU3BOMHOM Il HAXOXKACHUS HAWIYYIEro PEeIleHUs] B MPUKIAIHBIX 3aJadax, A ONPEIEIICEHUs CKOPOCTH Ipolecca,
3aJaHHOTO (POPMYJION WK TPaPUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpai, ero reoMmeTpudeckuii U Gu3ndeckuii cMpici. Beruncinenue unrerpana no ¢popmyne Hetotona—IJleiionuna.

I'EOMETPUA

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUA cTepeoMeTpuH. Touka, MpsMas, IJIOCKOCTb, NPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTH4YeCKOM IOCTPOEHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, NTapaJIeNIbHbIE U CKpeIlnBaromuecs npsamslie. 1lapamiensHocts
IIPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MAPAJUICIbHbBIE NPSAMBIEC B IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX NPSIMBIX; NapaJUICIBHOCTD IPSIMOM U
IUIOCKOCTH. YTJIbl C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJl MEXAY NPSAMBIMHM B NpOCTpaHCTBE. llapamuienpHOCTh MIIOCKOCTEN: MapajulebHbIe
IJIOCKOCTH; CBOMCTBA NapajuieibHbIX IulockocTel. [Ipocrelinme npocTpaHCcTBEHHBIE PUIYphI HA IUIOCKOCTH: TETPasAp, KyO, napaieienurne;
IIOCTPOEHUE CEYEHHU.

[leprieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: NEPHEHAUKYJSIPHBIE TpPsMbIE B IPOCTPAHCTBE, IPsAMBIE NapaJUIeIbHbIE U
NEPHEHANKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK MEPIIEHIUKYIAPHOCTH NIPSMON U INIOCKOCTH, TEOPEMA O NPSMOMN NEPIEHAUKYIISIPHON IIOCKOCTH.
VYrisl B MPOCTPAHCTBE: Yroa MEXAY MNPSIMOM M INIOCKOCTBIO; JABYTPAHHBIN yToOJ, JIMHEMHBIM yros AByrpaHHoro yriua. [leprnennukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH /O IUIOCKOCTH, pAacCTOSIHME OT MpsMOM [0 IUIOCKOCTH, NPOEKIMS (QUIypbl Ha IUIOCKOCTb.
IlepneHauKyISIPHOCTD MIJIOCKOCTEN: IPU3HAK MTEPIIEHANKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopemMa o TpEX NeprneHIuKyspax.

MHuororpanHuKu

[IoHATHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOTOTPAaHHWKA, BBIIYKJIBIE M HEBBIIYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKA
MHoOrorpaHHuka. IIpuzma: n-yrojapHas npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MpsMasi U HAKJIOHHAs MPU3MBbI; OOKOBasi U MOJIHAS TOBEPXHOCTh
npusMsl. [lapamtenenunesn, npsSMOYroJbHBIN IMapauleNenuIe] U ero coWcra. Ilupammpaa: N-yroiapHas nupamuaa, TpaHd U OCHOBAaHHE
nUpaMu/Ibl; OOKOBast M MOJIHAS TOBEPXHOCTh MUPAaMU/Ibl; IPAaBUIbHAS U YCeUEHHAs MUpaMuAa. DIEMEHTHI IPU3MBbI U upaMubl. [IpaBuibHbIe
MHOTOIPAHHUKH: TIOHATHE MTPABUJILHOIO MHOTOTPAaHHUKA; [TPAaBUJIbHAS IIPU3Ma UM MPAaBUIIbHAS NUPAMU/IA; NTPAaBUJIbHAS TPEYTrOJdbHAsd NMUPAMHUAA
U TMpaBWIBHBINA TeTpa’np; KyO. [IpenctaBieHne O MpaBMIIBHBIX MHOTOTPAHHHUKAX: OKTayap, AOAEKadAp M ukocadap. CedeHus Npusmbl U
MAPaMUBL.
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CuMmMeTpusi B HIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTHl CHMMETPUM B NHUpaMujax,
napaJuleIenuIe1ax, IPaBUIbHBIX MHOTOIPaHHUKAX.

Brruncnenue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomans 60KOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMOM
IpPU3MBI, IUIOLIA/b OCHOBaHWM, Teopema O OOKOBOM MOBEPXHOCTH MpsMOM mpu3Msbl. [lnomans GOKOBOW MOBEPXHOCTH M IOBEPXHOCTH
NPaBWIBHON MUPaMUIbI, TEOPEMA O IUIOMIAIN yeceu€HHOM mupaMusl. [lonsTre 06 06béme. OObEM HPaAMUIBI, TIPU3MBI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY IJIOLIAAIMH TOBEPXHOCTEH, 00bEMaMM 1OI0OHBIX TE.

Tesa BpaleHus

[wimHapuyeckass MOBEPXHOCTb, O0pa3ylollue LMWIMHAPUYECKOH IOBEPXHOCTH, OCh IMJIMHIPUYECKOW MOBEpXHOCTH. Llummuip:
OCHOBaHHUA U OOKOBast MOBEPXHOCTh, 00PA3YIOIIAs M OCh; IJIOMIA b OOKOBOM U MOJTHOMN MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U BEpILIMHA KOHWYECKO noBepxHocTH. KoHyc: ocHOBaHuE U
BEpIIMHA, 00pa3yroas U OCh; MIOMIaAb OOKOBOM U MOJTHONW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIomiue U BHICOTa; OCHOBAHUS M OOKOBAas
IIOBEPXHOCTb.

Cdepa u map: nentp, paauyc, AMaMeTp; TUIOMIAIL TTOBEPXHOCTH cdeprl. BzanMHoe pacronoxkeHune chepsl U MIOCKOCTH; KacaTellbHas
IUIOCKOCTH K cepe; miommaas chepsl.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LUIMHApa U KOHYCA.

KomOuHnanmu Ten BpalieHuss ¥ MHOTOI'PaHHUKOB. MHOIOrpaHHUK, OMMCAaHHBIA OKoJIO cepbl; chepa, BOMCAHHAS B MHOTOTPaHHUK, WU
TEJIO0 BPAILLECHHUS.

[Tousitue 06 06bEéMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tenl. Teopema 00 00bEME MPSIMOYTOJIBHOIO MapajuleenuIeia U CIeACTBUS U3 HeE.
O06Bém nunuHapa, Konyca. O0BEM mapa u wiomaab chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Y IJIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEII.

Ceuenuss nwiIMHApa (MapajjieIbHO W MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajjielbHOE OCHOBAHMIO M IPOXOZsIlee Yepes
BEPIINHY), CEUEHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocty U B npocTpaHcTBe. ClI0XKEHNE U BBIYMTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha 4Mcio. PaznokeHue BekTopa 1o
TpEM HEKOMIUIAHApHBIM BeKkTopaMm. IIpaBuino napamnenenunena. Penienue 3axad, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBUJI JEHCTBHM C BEKTOPAMH.
ITpsimoyronbHas cuctemMa KoopAuHAT B nnpoctpaHcTBe. Koopaunats! BekTopa. [Ipocreiimme 3anaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPAMH.
CkansipHO€ MPOU3BEACHNE BEKTOPOB. BhIunciaeHne yriaoB MeXAy NPSIMBIMU U TUIOCKOCTSIMH. KOOpMHATHO-BEKTOPHBINA METO NMPHU PELICHUH
TEOMETPUYECKUX 3aau.

BEPOATHOCTDb U CTATUCTUKA

[IpencraBnenue naHHBIX C MOMOIIbI0 Tabnui u auarpamm. CpenHee apudMeTHueckoe, MeIuaHa, HauOousblllee M HaUMEHbIIee
3HAYEHUs, pa3Max, TUCIEPCUsl U CTaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.
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CrnyuaitHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIe COOBITHS. DIIeMEHTapHbIe COOBITHS (MCXOABI). BeposSTHOCTh cllydaliHOTO COOBITHSI.
bau3ocTh 4acTOTHI U BEPOSITHOCTH COOBITUH. CilydaifHbIe OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiITHOCTH cOOBITHH B
OMBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haj cOOBITHSIMH: TEepecedeHHne, 0ObeTuHEHNE, MPOTUBOIONOKHBIE coObITHS. Jnarpammbl Diinepa. dopMyna cioxeHuUs
BEPOSITHOCTEH.

VYcinoBHas BepOSITHOCTh. YMHOXKEHUE BepoATHOCTeH. JlepeBo ciiydailHOro »skcrnepumeHta. PDopmylia MMOJHOW BEPOATHOCTH.
HesaBucumbie coObITHS.

KomOunaropHoe npaBuiio ymHoxkeHus. [lepecranoBku u dakropuan. Yucno coueranuid. Tpeyronpauk Ilackanms. dopmyna GuHoma
Herorona.

bunapublii cny4yaiiHblid ONBIT (MCTIBITAHUE), yeIieX U Heynada. HesaBucumbie ucnibitanus. Cepus He3aBUCHUMbBIX HCTIBITAHUM 10 IEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCTIbITAaHUNM bepHysu.

Cnyudaiinas BenuuuHa. Pacnpenenenue BeposiTHoctel. [Inarpamma pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE,
reOMETPUUECKOE U OMHOMMAIIBHOE.

UucnoBble XapaKTEPUCTUKH CIIYyYailHBIX BEJIMYMH: MaTEMaTHYECKOE OXHUAAHUE, JUCHEPCHS W CTaHIApTHOE OTKJIOHEHHE. [Ipumepsl

MIPUMEHEHUSI MAaTEeMAaTHYECKOT0 OXKUJAHUs, B TOM YKCIIC B 3aJa4ax W3 IMOBCEIHEBHOW XM3HH. MareMaTnueckoe OXuaaHue OMHApHOMN

CIIy4yailHOM BeNWYMHBL. MaremMaTH4ecKOe OKHMJAAHUE CYMMBbI CIIy4alHbIX BEJIMYMH. MaTeMaTndeckoe OXUJAHUE U JAUCIEpCUsd

F€OMETPUUYECKOTO U OMHOMHUAIBHOTO PACIIPECIICHHI.

3aKkoH OOJIBIIMX YUCEI M €r0 POJib B HAYKe, MPHpoJie 1 oOmecTBe. BBIOOPOUHBIM METO HCCIIEIOBAHUIA.

[IpuMepsl HenpepbIBHBIX ClIy4alHbIX BelW4yuH. [loHSATHME O MIOTHOCTHM pacmpeneieHus. 3aJadd, TPUBOASIIME K HOPMAaJbHOMY
pactipeaenenuto. [loHsTHE O HOPMAILHOM pacipeieICHUN.

2.3. TemaTn4eckoe NJIaHUPOBAHHUE

AJITEGPA U HAYAJIA AHAJIU3A
80 yacoB

HaumeHoBaHUE pa3aesioB H TeM DaekTpoHHbIe (HudpoBbIe
Pasi KoanuyecTBo 4acoB P (unp )

Ne i/
NpOrpamMmbl o0pa3oBare/ibHbIE peCcypcChl

MHokecTBa pallMOHAJIBHBIX U
1 NEeHCTBUTENBHBIX uncen. PalmonaibHbie 8
YpaBHEHUS U HEPABEHCTBA

https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3 https://mathb-ege.sdamgia.ru/course

2 @yaKIH 1 rpaprKE. CTeneHb ¢ ek https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course

IIOKa3aTejiIeM

ApudmeTndeckuii KOpeHb N—O0i CTETICHH.

https://mathb-ege.sdamgia.ru/course

3 VippaunoHaibHble ypaBHEHUs 1 ! https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPABEHCTBA
4 ®opMyJIbl TPUTOHOMETPHH. 10 https://mathb-ege.sdamgia.ru/course
TpUrOHOMETPUYECKHE YPABHEHUS https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5 [TocrnenoBareabHOCTH U NPOTPECCUU 3
Crenenb ¢ palliOHAIBHBIM [TOKa3aTEIEeM. .
7 [TokazarenpHas pynkuus. [lokazarenbHbie 6 https://mathb-ege.sdamgia.ru/course
YHKITHAL. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuyeckas QyHKIu.
8 HOFapI/I$MI/IquKI/I€ Q)yaBIfeHI/Iﬂ - 8 https://mathb-ege.sdamgia.ru/course
p yp https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPABEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX )
9 rpaduky. TPHrOHOMETPHUECKHE 4 https://mathb-ege.sdamgia.ru/course
p - 1P P https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
HEpPaBEHCTBA
10 IIpousBoauas. IlpuMeHneHue npou3BOgHOM 10 https://mathb-ege.sdamgia.ru/course
p AHasd. 11p p A https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
11 ] 8 https://mathb-ege.sdamgia.ru/course
p p https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
12 CHCTEMBI VDABHCHIH 6 https://mathb-ege.sdamgia.ru/course
yp https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
13 H 2 https://mathb-ege.sdamgia.ru/course
aTypaJIbHBIC 1 LCJIBIC HHCIIa https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
14 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 https://mathb-ege.sdamgia.ru/course
3HAHUH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
I'EOMETPUSI
48 yacoB
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
Ne n/m KounyecTBO 4acoB

NPOrpaMMmblI

o0pa3oBaTe/bHbIE PeCypChl
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https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course
https://mathb-ege.sdamgia.ru/course

https://mathb-ege.sdamgia.ru/course

1 Beesienne B crepeomeTpio 2 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

5 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTRE. 4 https://mathb-ege.sdamgia.ru/course
[TapasIe bHOCTh IPAMBIX U ILIOCKOCTEH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3 [TeprieHAMKYISIPHOCTD MPSIMBIX U 5 https://mathb-ege.sdamgia.ru/course
JIOCKOCTE https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

4 VIIIb MEKIY IIPAMBIMH H IUIOCKOCTAMHU 5 https://mathb-ege.sdamgia.ru/course
yup https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

5 MHororpaHHUKH 9

.. https://mathb-ege.sdamgia.ru/course
6 OO6BEMBI MHOTOrPaHHIKOB 4 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

7 IIoBTOpEHME: CeUCHHUS, PACCTOSHUS U YIIIbI 1 https://mathb-ege.sdamgia ru/course
p : » P yr https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

8 Tena BpALICHIS 6 https://mathb-ege.sdamgia.ru/course
patl https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

.. https://mathb-ege.sdamgia.ru/course
9 O6bEmbI Te 3 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

10 BexTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 4 https://mathb-ege.sdamgia ru/course
p PA pocTp https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

11 [ToBTOpenue, o6odIIEHKE, 5 https://mathb-ege.sdamgia.ru/course

cUCTeMaTHu3aus 3HaHUHU

BEPOATHOCTH U CTATUCTUKA
28 yacos

HanmenoBaHue pa3jeiioB 4 TeM
Ne ni/m
MporpamMMmsl

KoanuyecTBo 4acoB

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHBIE pecypcChl

Hpe}ICTaBHeHHe JaHHBIX U OIIMCaTCJIbHaA
CTaTUCTHKA

CriyuyaliHbl€ OBITHI U CIIydaliHbIE
COOBITHS, OTIBITH C PABHOBO3MOKHBIMHU

https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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9JICMCHTApPHBIMU UCXOAaMHU

Orneparuy HaJy COOBITHSIMU, CIIOKEHUE

https://mathb-ege.sdamgia.ru/course

3 BEPOATHOCTEH https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
VYcnoBHas BEpOSTHOCTD, IEPEBO
4 CIYIAHHOTO ONBITA, BOPMYJTA TIOHOM https://mathb-ege.sdamgia.ru/course
yi » POPMY. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
BEPOSTHOCTH M HE3aBUCUMOCTh COOBITUI
3) DneMeHThl KOMOMHATOPUKU
6 Cepun nocie0BaTeIbHBIX UCIIBITAHUI https://mathb-ege.sdamgia.ru/course
p https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
7 Clrvuaiinbie BeIMHHEbL K PACHDEICICHIs https://mathb-ege.sdamgia.ru/course
yd pacrpel https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
8 OGOBIICHNC ¥ CHCTEMATH3ALIS SHAHI https://mathb-ege.sdamgia.ru/course
I a https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
9 Maremarudeckoe 0XKHIaHUE CIy4anHOM https://mathb-ege.sdamgia.ru/course
BEJIMYUHBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
10 Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE https://mathb-ege.sdamgia.ru/course
CIy4aliHOM BETMYHHEI https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
11 TR S —— https://mathb-ege.sdamgia.ru/course
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
12 HenpepeiBHBIE CiTy4aliHBIC BETNYHHBI https://mathb-ege.sdamgia.ru/course
(pactipeenenusi) https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
13 HopMAITBHOE DACHDEICICHIS https://mathb-ege.sdamgia.ru/course
p pactpen https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
14 ITosTOpenune, 0600HIEHNE U https://mathb-ege.sdamgia.ru/course

cUCTeMaTHu3aus 3HaHUHU

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

2.4. [ToypoyHoe JIAHUPOBaHME
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Ne n/m Tema ypoka

KoaunuecTBO 4acoB

dopmMupyemblie
KOMIIeTEeHI[UH

Auiredpa u HayaJjIa aHAJIH3a 80 yacor
MHoxecTBO, OnIEpaluy HaJl MHOKECTBaMU. JlnarpaMmbl OK 01, OK 02, OK 03
1 Oitnepa—Benna. Panmonanbusie uncna. [{efictButensHbie 1
yucia. PanoHansHbie 1 HPpaliMOHAIbHBIEC YHCIIA
ApudmeTrueckue onepanuu c 1eHCTBUTEIbHBIMU OK 01, OK 02, OK 03
2 yrcnam. [Ipubnmxénnsie Berarcnenns. ToxnecTsa u 1
TOKAECTBEHHBIE MPEOOPA30BAHUS
[Tpumenenue apobeii U MPOIEHTOB IS PEIlIeHUs OK 01, OK 02, OK 03
3 MPUKIIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U 1
peaTbHOM KU3HU.
IIpodeccuonanbHo- OK 01, OK 02, OK 03
4 [TporieHTHBIEC BEIUUCICHHS B TPOPECCUOHANBHBIX 3a/1a4ax OPHEHTHPOBAHHOE
cojiep:kaHue:
1
YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, perieHne OK 01, OK 02, OK 03
5 HepaBeHCTBA. MeToa HHTepBANIOB. Penienue nensix u 1
JIPpOOHO-PAlMOHANBHBIX YPaBHEHUH 1 HEPABEHCTB
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, perieHne 1 OK 01, OK 02, OK 03
6 HepaBeHCTBAa. MeTo1 MHTEepBaioB. Perienue nensx u
IpOOHO-paIMOHATIFHBIX YPaBHEHUH U HEPABEHCTB
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue 1 OK 01, OK 02, OK 03
7 HepaBeHCTBAa. MeTo HHTepBAJIOB. Penienne nensix u
TpOOHO-paIMOHATFHBIX YPAaBHEHUH U HEPABEHCTB
8 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue 1 OK 01, OK 02, OK 03

HCPAaBCHCTBA. Merton HHTCPBAJIOB. Penienue nensix u
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IpOoOHO-pallMOHATILHBIX YPAaBHEHUH U HEPABEHCTB

OyHKIMS, cr1oco0bI 3aganus GyHKIu. Bzaumuo

OK 01, OK 02, OK 03

9 obparusie pynkuuu. ['papuk ¢pynkuun. CBoiicTBa 1

byHKIII

Crenens ¢ 1esbM okaszareneM. CterneHHas QyHKIHS C OK 01, OK 02, OK 03
10 HaTypaJbHBIM M IIeJIBIM TTOKa3aTesieM. E€ cBoiicTBa n 1

rpaduk

Crenens ¢ 1enbIM okaszareneM. CterneHHas QyHKIHS C OK 01, OK 02, OK 03
11 HATYypaJIbHBIM U LIeJIbIM TToKa3aTeneM. E€ cBolicTBa u 1

rpaduk

Apudmernuecknii KOpeHb HaTypaTbHON CTEIICHH. OK 01, OK 02, OK 03
12 CpoiicTBa apu(hMETHUECKOTO KOPHS HATYpaIbHOM 1

crenenu. CBoiicTBa U rpaduK KOpHs N-0ii CTENEHH
13 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—O0i CTETIeHN 1 OK 01, OK 02, OK 03
14 JeiicTBus ¢ apupMETHUECKUMH KOPHIMH N—OU CTETIeHH 1 OK 01, OK 02, OK 03
15 Pemenne nppanmoHanbHBIX YpaBHEHUH 1 HEPABEHCTB 1 OK 01, OK 02, OK 03
16 Pelienne nppanoHaIBHBIX YPAaBHEHUN U HEPABEHCTB 1 OK 01, OK 02, OK 03
17 Pemenne uppanroHaibHbIX YpaBHEHUN U HEPABEHCTB 1 OK 01, OK 02, OK 03

Koumponvnas paboma no meme "Apupmemuueckuii OK 01, OK 02, OK 03
18 KopeHb N—oti cmenenu. Uppayuonanvhvle ypasHenus u 1

Hepasercmea"

CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO apryMeHTa OK 01, OK 02, OK 03
19 TpuronomeTrpuyeckas OKpy>KHOCTb, OIpEIeTICHHIE 1

TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOTO apryMeHTa
20 ApKcCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO 1 OK 01, OK 02, OK 03

apryMeHTa.
21 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1 OK 01, OK 02, OK 03
22 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 OK 01, OK 02, OK 03
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23 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1 OK 01, OK 02, OK 03
24 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUM 1 OK 01, OK 02, OK 03
25 Peenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 OK 01, OK 02, OK 03
26 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 OK 01, OK 02, OK 03
27 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN 1 OK 01, OK 02, OK 03
28 Koumponvuas paboma no meme "@opmynvi 1 OK 01, OK 02, OK 03
mpuzonomempuu. Tpuconomempuyeckue ypagrenus"
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3adaHUs OK 01, OK 02, OK 03
29 MOCJIeIOBaTEILHOCTEH. ApudmeTndeckas u 1
reoMeTpryYecKasi IpOrpeccum.
30 ®opMya CI0KHBIX TPOLIEHTOB OK 01, OK 02, OK 03
31 ®opmyIia CI0KHBIX TPOLEHTOB OK 01, OK 02, OK 03
32 CreneHb ¢ pallMOHAIBLHBIM TTOKa3aTeseM. CBoOMCTBa 1 OK 01, OK 02, OK 03
crenenu [lokazarenbHas QyHKIUs, €€ CBONCTBA U TpauK
33 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX 1 OK 01, OK 02, OK 03
panroHaIbHbIE CTETICHH
34 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1 OK 01, OK 02, OK 03
panroHalbHbIE CTEIICHH
35 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 OK 01, OK 02, OK 03
36 [TokazaTenbHbIC YpaBHEHUS U HEPABEHCTBA OK 01, OK 02, OK 03
37 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA OK 01, OK 02, OK 03
38 Jlorapudm uucna. [lecaTuunbie U HATypaJIbHBIC 1 OK 01, OK 02, OK 03
norapudmsl. CBoICTBa TOrapu(pMOB.
39 [IpeobpazoBanue BEIpAXKEHUH, COAEPIKAIMX JIOTApU(MBI 1 OK 01, OK 02, OK 03
40 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIINX JTOTAPHPMBbI 1 OK 01, OK 02, OK 03
41 Jlorapudmuueckas QyHKIus, €€ CBOUCTBA U TpaduK. 1 OK 01, OK 02, OK 03

Jlorapudmuueckre ypaBHEHHUSI 1 HEPAaBEHCTBA
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42 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA 1 OK 01, OK 02, OK 03
43 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1 OK 01, OK 02, OK 03
IIpodeccuonanbHo- OK 01, OK 02, OK 03
44 Jlorapudmuueckas cnupains B npupoje. Ee OpPHEHTHPOBAHHOE
MaTeMaTU4eCKHue CBOICTBa cojlep KaHue:
1
45 Koumponvuas paboma no meme " [loxazamenvvie u 1 OK 01, OK 02, OK 03
Jocapugmuyeckue ypaeneHus u Hepagencmea”
46 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1 OK 01, OK 02, OK 03
47 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1 OK 01, OK 02, OK 03
48 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 OK 01, OK 02, OK 03
49 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1 OK 01, OK 02, OK 03
50 [IpousBonnas q)yHKIUn/H/I I'eomerpuueckuii u puzndecKuii 1 OK 01, OK 02, OK 03
CMBICII IPOU3BOTHOM
51 [Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIIUH. 1 OK 01, OK 02, OK 03
52 [IpousBonHas cyMMbl, IPOU3BEACHHUS, YACTHOTO (DYHKIUI 1 OK 01, OK 02, OK 03
53 [Tpon3BoiHAs CyMMBI, TPOU3BEACHMS, YACTHOTO (PYHKIUH 1 OK 01, OK 02, OK 03
54 [TpuMeHeHre TPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1 OK 01, OK 02, OK 03
MOHOTOHHOCTb U IKCTPEMYMBI
55 [IpuMeHeHnne Mpou3BOTHOM K UCCIIEAOBAHUIO (DYHKIIHI Ha 1 OK 01, OK 02, OK 03
MOHOTOHHOCTH U IKCTPEMYMBI
56 Haxoxxnenne HanOoJIbIIIero 1 HAaMMEHBIIIETO 3HAYCHMS 1 OK 01, OK 02, OK 03
(GyHKLIUHU Ha OTpe3Ke
57 Haxoxnenre HanOOJIbIIEro 1 HAaNMEHBIIIET0 3HAYEHUS 1 OK 01, OK 02, OK 03
(GyHKLIUHU Ha OTpe3Ke
sg Haxosxienre onTuMaabHOTO pe3ysibTaTa ¢ TOMOIIBIO IIpodeccuonanbHo- OK 01, OK 02, OK 03
MIPOM3BOTHON B TIPAKTUIECKUX 3a]]a4aX T'yMaHUTAPHON OpHEHTHPOBAHHOE
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HAPaBICHHOCTU cojlepiKaHue:
1
59 Koumponvuas paboma no meme "l[Ipoussoonas. 1 OK 01, OK 02, OK 03
Ipumenenue npouszsoonou”
60 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX 1 OK 01, OK 02, OK 03
61 Brraucnenue nepBooOpasHbIX 1 OK 01, OK 02, OK 03
6 HHuTerpai, reoMeTpuyecKuii 1 PU3NIECKUIA CMBICTT 1 OK 01, OK 02, OK 03
WHTEerpaja
63 Brraucnenue nunTerpana mno gpopmyie 1 OK 01, OK 02, OK 03
Herorona—JleliOuuma
64 Brraucnenue naTerpana mno gpopmyie 1 OK 01, OK 02, OK 03
Hprorona—JIeitOnuia
65 Brruncienue niomiaaeil KpUBOJIMHEHHBIX Tpanenui OK 01, OK 02, OK 03
66 Brruucnenue miomaaei KpUBOJIMHEHHBIX TPATICIIHA OK 01, OK 02, OK 03
67 Brruncienue niomnianeil KpUBOJIMHEHHBIX Tpaneui OK 01, OK 02, OK 03
CucTtemMbl TUHEHHBIX, 1IEJTBIX, PAIIMOHATIBHBIX, OK 01, OK 02, OK 03
68 UPPaAlMOHATIBHBIX, IOKA3aTEeIbHBIX, TOTAPHU(PMUIECKUX 1
ypaBHEHU U HEPABEHCTB
CucTtemMbl TUHEHHBIX, 1IEJIBIX, PAIIMOHATBHBIX, OK 01, OK 02, OK 03
69 UPPAIMOHATBHBIX, IIOKA3aTEeIBHBIX, JIOTAPUPMUIECCKIX 1
YpaBHEHUI U HEPABEHCTB
CucTtembl TUHENHBIX, UEIbIX, PALIMOHATIBHBIX, OK 01, OK 02, OK 03
70 UPPAIMOHATBHBIX, IOKA3aTEIbHBIX, JIOTAPH(PMUICCKHX 1
YpaBHEHUI U HEPABEHCTB
CucTtembl TUHENHBIX, UEJBIX, PALIMOHATIBHBIX, OK 01, OK 02, OK 03
71 UPPaIlMOHATIFHBIX, TOKA3aTeIbHBIX, IOTAPU(PMUIESCKIX 1
ypaBHEHU U HEPABEHCTB
72 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K IIpodeccuonanbHo- OK 01, OK 02, OK 03
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pELIECHUI0 MAaTEMAaTUYECKUX 3aa4 U 3a/1a4 U3 Pa3InIHbIX OPUEHTHPOBAHHOE

oOracteil HAyKH U pealibHOM JKU3HU coJepKaHue:
1

7 Konmpoavuas paboma no meme "Humezpan u eco 1 OK 01, OK 02, OK 03
npumernenus. Cucmemvl ypasgrnerui”

24 HarypanbsHble 1 Lieble yuca B 3aia4ax U3 peajibHOU 1 OK 01, OK 02, OK 03
JKU3HH

75 [Ipr3HaKku AETMMOCTH LEIbIX YUCEI 1 OK 01, OK 02, OK 03

26 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allnsT 3HAHUH. 1 OK 01, OK 02, OK 03
YpaBHeHus

77 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. 1 OK 01, OK 02, OK 03
Hepagenctsa

28 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHUH. 1 OK 01, OK 02, OK 03
CucreMsl ypaBHEHUH

29 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHUH. 1 OK 01, OK 02, OK 03
CucreMsbl ypaBHEHU

80 HUmoecosas konmponvhas paboma 3a Kypc ancedpol U Ha4aJl 1 OK 01, OK 02, OK 03
ananuza

®opmupyemble
Ne n/m Tema ypoka KosmmmuecTBo yacos
KOMIIETEHI[UHU

I'eomeTpus 48 yacos

OcHoBHble NIOHATHA cTepeomeTpun. [Ipocreiimue
cTepeoMeTpudeckre (GUTypsl U MpaBuWila HU300paKeHUs.
AKCHOMBI cTepeoMeTpun. B3anMHoe pacrnosoxeHue
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.

OK 01, OK 02, OK 03

OK 01, OK 02, OK 03
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[TapamienbHOCT IPSAMBIX B IPOCTPAHCTBE.

OK 01, OK 02, OK 03

3 [TapamnenbHOCTD TPEX MPSIMBIX. 1
4 [TapamienbHOCTH IPSAMOI U TIOCKOCTH. 1 OK 01, OK 02, OK 03
5 HapaJ'IJ'IeJ'IbeOCTL mrockocteil. CBOMCTBA MapalIeabHbIX 1 OK 01, OK 02, OK 03
IJIOCKOCTEH
IIpodeccuonanbHo- OK 01, OK 02, OK 03
6 Pacnonoxenne npsMBIX U TUIOCKOCTEH B OKPY>KaIOIIeM OpHEHTHPOBAHHOE
Mupe (IpUpojie, apXUTEKType, TEXHUKE) cojlep KaHue:
1
7 [lepnennukynsipHOCTb NpsAMOM U 1I0ckocTH. [Ipu3Hak 1 OK 01, OK 02, OK 03
NEePIECHANKYIIIPHOCTH IPSIMOM U TUIOCKOCTH.
8 [lepnenauKynsIpHOCTD MPAMOM U TUI0CKOCTHU. [Tpu3Hak 1 OK 01, OK 02, OK 03
NEPIEeHIUKYISIPHOCTH MPSIMON U TJIOCKOCTH.
9 [lepnenaukynsipHOCTb NPSAMBIX B IpOcTpaHcTBe. Teopema 1 OK 01, OK 02, OK 03
0 TpeX MepIeHIUKYIsIpax
10 [lepnennukynsipHOCTH NPSAMBIX B IpOCTpaHcTBe. Teopema 1 OK 01, OK 02, OK 03
0 TpeX MEePIEeHINKYISIpax
11 IlepnieH qUKYIAPHOCTD MPSAMBIX B IIPOCTpaHCTBE. TeopeMa 1 OK 01, OK 02, OK 03
0 TpeX MepHeHIUKYIsIpax
12 Yron mexay mioCKOCTAMH. JIByrpaHHbIA YTroJl, TUHECUHBII 1 OK 01, OK 02, OK 03
yroJl IBYTPaHHOTO yTJa.
13 [lepnennukynsipHocTs muockocteit. [lpusnak 1 OK 01, OK 02, OK 03
NEePIEHINKYIISIPHOCTH JABYX IIOCKOCTEH
14 Yroa Mexay npsiMOi U TIOCKOCTBIO. 1 OK 01, OK 02, OK 03
15 Yron Mmexay CKpenBaromUMUCS PSIMbIMHU. OK 01, OK 02, OK 03
Koumponvnas paboma no memam "[lapanrnenvrocms u OK 01, OK 02, OK 03
16 HepneHOUKYIAPHOCHb NpAMbIX U naockocmen” u "Venvl 1

MeACOY npsAMbIMU U naockocmamu”
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ITonsitue MHOTOrpanHuka. [lpu3ma, ee BUIbI U 3JIEMEHTHI,

OK 01, OK 02, OK 03

17 1
OOKOBAas U TOJIHAS TOBEPXHOCTH MPU3MBI.
18 Hapuannenennnezl, [IPSIMOYTOJIbHBIN NapajuieIenuIe]] U ero 1 OK 01, OK 02, OK 03
CBOMCTBa
19 [Tupamua, €€ BUABI U AJIEMEHTHI. OOKOBAs U TOJIHAS 1 OK 01, OK 02, OK 03
MMOBEPXHOCTh IMUPAMU/IBI.
20 [IpaBusbHBIE MHOTOTPAHHUKH. 1 OK 01, OK 02, OK 03
CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO OK 01, OK 02, OK 03
91 TOYKH, TIPSIMOM, IJIOCKOCTH. DJIE€MEHThl CHMMETPUH B 1
nMpamMuax, napauieenuneax, NpaBUuiIbHbIX
MHOTOI'PaHHHUKAX.
IIpodeccnonaibHo- OK 01, OK 02, OK 03
22 [Tpumepsl cuMmmeTpuii B mpodeccuu OPHEHTHPOBANHOE
coJep:KaHue:
1
23 Pemenue BelunCIUTENBHBIX 3a7a4 HA MHOTOTPAaHHUKHU 1 OK 01, OK 02, OK 03
24 Pemienne BRIYUCIUTENBHBIX 33]1a4 HA MHOTOTPAHHUKH 1 OK 01, OK 02, OK 03
25 Pemienue BeIUMCIUTENBHBIX 3a/1a4 HA MHOTOTPAaHHUKHU 1 OK 01, OK 02, OK 03
26 O06BEM TUpaMuIbI 1 OK 01, OK 02, OK 03
27 O06BEM TUpaMuUIbI 1 OK 01, OK 02, OK 03
28 O06BEM IPU3MBI 1 OK 01, OK 02, OK 03
29 Koumponvnas paboma no meme "Mnocoepannuxu” 1 OK 01, OK 02, OK 03
ITocTpoeHne ceyeHui B MHOTOIpaHHUKE. Beranciienne OK 01, OK 02, OK 03
30 pacCcTOSTHUMN: MEXy IBYMS TOYKAMH, OT TOYKHU JI0 TIPSIMOH, 1
OT TOYKH JI0 TUIOCKOCTH, MEX/Y CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
31 Tena Bpamenus. L{umuuap, ero s1eMeHTHI, IUIOIIAIb 1 OK 01, OK 02, OK 03

OOKOBOM ¥ MOJTHOM MOBepXHOCTH. CEUeHHS MIIUHIpA
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Konyc, ero aeMeHTsI, T1oma b 00KOBOW U MOTHON

OK 01, OK 02, OK 03

32 1
noBepxHocTd. CeueHuns KoHyca
33 Cdepa, map. Bzaumnoe pacrnonoxenne chepsl u 1 OK 01, OK 02, OK 03
TUIOCKOCTH, Iiomaab chepsl. CedeHus mapa.
34 KomMOuHamumst Tes BparieHus ¥ MHOTOTPaHHUKOB 1 OK 01, OK 02, OK 03
35 KomOunarus Ten BpamieHus 1 MHOTOTPaHHUKOB 1 OK 01, OK 02, OK 03
36 KomMOuHamumst Tes BparieHus ¥ MHOTOTPaHHUKOB 1 OK 01, OK 02, OK 03
37 O0BEM IuIMHApa, KOHYyCa, mapa 1 OK 01, OK 02, OK 03
38 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY 1 OK 01, OK 02, OK 03
TJIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJl
39 Koumponvnas paboma no memam "Tena epawenus” u 1 OK 01, OK 02, OK 03
"Obvemvr men"
BexTop Ha niockoctu U B npoctpaHcTse. ClloKeHHE U OK 01, OK 02, OK 03
40 BBIYMTAHUE BEKTOPOB. Y MHOKCHHE BEKTOPA HA YHCIIO. 1
Yron mexay Bekropamu. CKaIsIpHOE POU3BEACHHE
BEKTOPOB
41 [IpsimoyrozbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. 1 OK 01, OK 02, OK 03
Koopaunats! BekTopa.
42 [Ipocreiimue 3a1a4n B KOOpAUHATAX 1 OK 01, OK 02, OK 03
43 KoopaunaTHO-BEKTOPHBII METO/ IIPH pEIIEHUN 1 OK 01, OK 02, OK 03
TEOMETPHUYCCKUX 3a71a4
44 [ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 OK 01, OK 02, OK 03
Pemenue 3agau
45 [ToBTOpeHuUe, 0600IIeHNE U cCUCTeMaTH3allvs 3HAHUH. 1 OK 01, OK 02, OK 03
Pemenue 3agau
46 [ToBTOpeHme, 0600IIEHNE U CUCTEMATHU3AINS 3HAHUM. 1 OK 01, OK 02, OK 03

Pemenue 3agau
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[ToBTOpeHUe, 0600IIEHNE U CHCTEMAaTU3allNsl 3HAHUH.

OK 01, OK 02, OK 03

47 1
Penrtenue 3amau
48 HUmoeosas konmponvras paboma no I eomempuu 1 OK 01, OK 02, OK 03
®opmupyemble
Ne n/m Tema ypoka Kosau4vecTBo 4acoB
KOMIIeTEeHI[UH

BeposiTHOCTDH M cTATHCTHKA -28 YacoB

[IpencraBnenue TaHHBIX C IIOMOIIBIO TAOJIHI] M THArPaMM
Cpennee apudMeTHIecKoe, MeraHa, HanOoIbIIIee U

OK 01, OK 02, OK 03

1 HauMEHbIIIee 3HAYCHUS, pa3Max, TUCIIEPCHsl, CTAaHIaPTHOE L
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
5 CrnyualiHble 9KCIIEPUMEHTHI (OIBIThI) U CIIydyaliHbIE 1 OK 01, OK 02, OK 03
COOBITHSI. DNIeMEHTapHbIE COOBITHS (UCXOIBI).
BepositHoCcTh citywaitnoro coObitusi. BepositHocTr OK 01, OK 02, OK 03
3 COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH 1
COOBITUSMU
4 Omnepanuu HaJ COOBITUSIMU: TIepeceveHrne, 00beTMHEHNE 1 OK 01, OK 02, OK 03
COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHSI.
5 Juarpammsl Olinepa. @opmyra CII0KEHUS BEPOATHOCTEN 1 OK 01, OK 02, OK 03
6 VYcnoBHast BEPOSITHOCTh. Y MHOYKEHUE BEPOSITHOCTEH. 1 OK 01, OK 02, OK 03
JepeBo ciy4ailHOTro SKCIIEpUMEHTA
7 ®opmya NOJHON BEPOATHOCTH 1 OK 01, OK 02, OK 03
KomMOunatropHoe npaBuiio ymHOkeHHs. [lepecTaHoBKY 1 OK 01, OK 02, OK 03
8 dakropuan. Yucno coueranuit. Tpeyronsuuk [1ackas. 1
®opmyna 6unoma HeroToHa
9 HezaBucumele ucnsiranus. Cepusi HE3aBUCUMBIX 1 OK 01, OK 02, OK 03
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UCIILITAHUH .

HezaBucuMble HCIIBITAHUS. CepI/Iﬂ HE3aBUCHMBIX

OK 01, OK 02, OK 03

10 .
UCTIBITAHUH .
1 Cnyuaiinas BennurnHa CyMMa v POU3BEICHUE CITyYalHbIX OK 01, OK 02, OK 03
BEJIMYUH
Pacnipenenenue BepositHocTell. [luarpamma OK 01, OK 02, OK 03
12 pacupenenenus [Ipumeps! pacnipenesnenmii, B TOM YUCIIE
reoMeTpUUecKoe 1 OMHOMHAILHOE
13 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUsl 3HAHUI OK 01, OK 02, OK 03
14 [ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3aIIMs 3HAHUH OK 01, OK 02, OK 03
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[IpuMepsl NpUMEHEHNST MATEMATUYECKOTO OKUIaHUS

OK 01, OK 02, OK 03

15 (cTpaxoBaHue, notepesi). MaTemMaTuuecKoe 0XKHUIaHNue
CYMMBI CITy9aliHbIX BEJTHYHH.
16 MaremaTruyeckoe 0KHUIaHUE TEOMETPUUYECKOTO 1 OK 01, OK 02, OK 03
OMHOMHAIBPHOTO pacIpeae/ICHUM
17 Jucnepcus U CTaHJApPTHOE OTKIIOHEHHUE. OK 01, OK 02, OK 03
18 Jucniepcuu reoMeTpuYeckoro 1 OMHOMHUAIEHOTO OK 01, OK 02, OK 03
pacrpeaeseHus
19 3aK0H OOJIBIINX YHCEIL. OK 01, OK 02, OK 03
20 Br100pOUYHBIN METO]T MCCIICIOBAHMIA OK 01, OK 02, OK 03
21 [Ipumepsl HENPEPBIBHBIX CIIy4alHbIX BeIMYMH. OYyHKIUS OK 01, OK 02, OK 03
IJIOTHOCTH PacTpe/IeICHUSI.
22 PaBHOMepHOE pactipeniesieHe U ero cBoicTBa OK 01, OK 02, OK 03
23 3ajauu, TpUBOASILINE K HOPMAJIbHOMY PaclpeiesICHUIO. OK 01, OK 02, OK 03
24 @YHKIMS INIOTHOCTH U CBOMCTBA HOPMAJILHOTO OK 01, OK 02, OK 03
pacnpeaeneHus
25 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH. OK 01, OK 02, OK 03
26 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. OK 01, OK 02, OK 03
27 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aIUs 3HAHUH. OK 01, OK 02, OK 03
28 HUmocosas koumpoavhas paboma no Beposmuocmu u OK 01, OK 02, OK 03

cmamucmuke
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3. YCJIOBUs PEAJIM3ALIUUA TPOI'PAMMBI IPEJIMETA

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

1. KaOuner (u1st rpynnoBbIX 3aHATHI).

2. WHTepakTBHAs JOCKa

3. MoOWIbHBINA KOMITBIOTEPHBIH KaOUHET (TpH He0OXOAUMOCTH)

4. PaznaTounblii MaTepual (TeCTbl, 3alaHus U1 CAMOCTOATENbHOM paboThl, TPOBEPOUHBIE

3a/IaHus U T.11.).

[lpu opranuzamuu OOy4YeHHS C HCIOJIb30BAHHEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI U 3JIEKTPOHHOTO OOYYEeHHS y OO0y4YaroUIuXcs U MPEroaBaTelis JOHKHBI ObITh B
HAJIMYUHA TICPCOHAIBHBIA CTAllMOHAPHBIA KOMITBIOTEP, IUIAHIIET, HOYTOYK C HAJMYHEM
MUKpPO(OHA U KaMEPHI; JOCTYI K ceTH MHTEepHET.

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

MaremaTuka: anredpa 1 Hayajga MaTeMaTHIeCKOT0 aHaIu3a, reoMeTpust. AnreOpa u Havana
MaTemaruueckoro ananusa. 10-11 kmaccesr [Teker] : yueOHUK 17151 00111€00pa30BaTENbHBIX
opranm3anuii: 6a3oBeIil u yriayonennsiit ypoau / FO. M. Komsrus [u ap.] ; Anmamos 1. A.
[u op.]. - 4-¢ uzmanue. - Mocksa : [Ipocsemienue, 2017. - 463 c. : ui. - 3aka3z Ne 4742, -
ISBN 978-5-09-045929-7. (Haxagnas No35)

Martemaruka: anreOpa U Hadajia MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACChI: YUeOHWUK i1 o0mieo0pa3oBarenbHbIx opranusanuii/ JI.C. Atanacsa u ap.. - 9 - e.
u3z. - M .: Tlpoceenienne, 2021. - 287 c. (Haknaguas 2-2022)

3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKHU

1. Bcepoccuiickue uHTepHeT-onmumnuansl. - URL:  https://online-olympiad.ru  / (mata
obpamenust: 12.07.2021). - TekcT: 271€KTPOHHBIH.

2. Enunas xomnmekuust 1mupoBbIx oOpasoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obpamenus: 08.07.2021). - TekcT: 31€KTPOHHBIH.

3. WNudopmannonnas cucrtema «EnnHoe OKHO J0CTyna K oOpa3oBaTelbHBIM pecypcamy». -
URL: http://window.edu.ru / (nata o6pamenus: 02.07.2021). - TexcT: 371€KTPOHHBIH.

4. Hayunas osnexktponnas Oubanorexka (H3B). - URL: http://www.elibrary.ru (mara
obparmenust: 12.07.2021). - TekcT: 27IeKTPOHHBIH.

5. OTkpeIThiil Komnemx. Maremaruka. - URL: https://mathematics.ru / (gara oOpateHus:
08.06.2021). - TekcT: 3MEKTPOHHBIH.

6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nata oGpareHus:
12.07.2021). - TekcT: 37€KTPOHHBIA.

7. CnpaBoyHUK o MaTeMaTHKE TS IIKOJIBLHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis matematudeckas uHTepHeT mmkona. - URL: http://www.bymath.net / (mara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBI.

9. ®denepanpublii moptan «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru / (mara
obpammenust: 02.07.2021). - TekcT: 3MEeKTPOHHBIH.

10. ®denepanpHblii  HEeHTp  WH(pOpMaMOHHO-OOpa3oBaTenbHBIX  pecypcoB. - URL:
http://fcior.edu.ru / (nara oopamenus: 01.07.2021). - TekcT: 37eKTPOHHBIH.



3.3 Opranmsanusa o0pa3oBaTeIbHOr0 MpoLecca HAa 3aHATHAX MO y4deOHOMY
npeaMery

Peanamn3zanmsi BOCIHTATEIbHBIX ACMEKTOB B Ipoliecce YUeOHbIX 3aHATHH

Ha 3aHATUAX I/ICHOJIBSYIOTCSI BOCIIUTATCIBbHBIC BO3MOXXHOCTHU COI[ep)KaHI/IH yqe6HOFO
mpeaMeTa 4epe3 co3/anne OJaronpusTHBIX YCIOBUN JJIsl MPUOOPETCHUsI 00YJArOIITUMUCS OIbITa
OCYIIECTBJICHUSI COLIMAJIBHO 3HAYUMBIX JI€J, Mepeaady OOydyarolmUMCs COLMAIbHO 3HAYMMBIX
3HaHWH, pa3BUBAIOIINE WX JIOOO3HATEIHLHOCTh, TMO3BOJIIIONIME TPUBJICYh MX BHHMAaHHE K
O9KOHOMHYCCKHMM, IOJIUTUYCCKUM, 9KOJIOTHYCCKHM, FYMaHI/ITaprIM HpO6JIeMaM Hauiero
obmecTBa, HOPMUPYIOIIHE UX TYMAHHCTHYECKOE MHUPOBO33PEHHUE  HAYUYHYIO KapTUHY MUpA.
HcnoJib30BaHHe AKTUBHBIX U HHTEPAKTUBHBIX (OpM NpoBe/ieHUs 3aHATHI
B memsx peanuzanmuy KOMIIETEHTHOCTHOTO IOAXOMQ, MPEIYCMOTPEHO HCIIOJIb30BaHHE B
00pa3oBaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTHBHBIX (OPM MPOBEACHUS 3aHATUN
(KOMITBIOTEPHBIX CHUMYIISALIMMA, JEJIOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIui,
NICHXOJIOTHYECKUX M UHBIX TPEHUHTOB, TPYIIIOBBIX JUCKYCCHIA) Ui ()OPMHUPOBAHUS U PA3BUTHUS
001X 1 MpoheCCHOHATBHBIX KOMIIETEHIUH 00yUYaOIUXCs.

3.4. OcobennocTn peanusanuu nporpammsl ¢ npumenesuem 10T u 30

B ocoObix ciywasx (kKapaHTHH, aKTHUpOBaHHbIE AHM M JIp.), BO3MOKHA OpraHU3aLUs
yuebHOro mpouecca B (opMe  TUCTAHIIMOHHOTO O0O0y4deHHs (PIEKTPOHHOE OOydeHHe U
JVICTaHIIMOHHBIE 00pa3oBaTeIbHBIE TEXHONOTUH). [lo1 31eKTpOHHBIM O0yYeHHEM MOHUMAETCs
opraHu3aiys 00pa3oBaTEIbHON JIEATEIBHOCTH C IPUMEHEHHEM CoJIeprKalleiicss B 6a3ax TaHHBIX
U HUCHOJB3yeMOW TpW  peanu3aluu  o0pa3oBaTeNbHBIX OporpamMM  HHPOpPMAIUU U
ofOecreunBarOUX e 00paboTKy MH(POPMAIMOHHBIX TEXHOJOTHHM, TEXHUYECKUX CPEACTB, a
TaKkke WH(HOPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX CETeH, OOeCIeYnBaIOIIUX Iepeaady o
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aUMOAEHUCTBHE OOy4arolIUXcs M MeAaroruyeckux
paboTHukoB. Ilox OUCTAaHIMOHHBIMM  OOpPa30BaTENbHBIMU TEXHOJOTHSMH IOHHMAOTCA
o0pa3oBaTelibHbIE TEXHOJIOIMH, pealu3yeMble B OCHOBHOM C IPUMEHEHHEM HH(OPMALMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETeH MpH OIOCPEJOBAHHOM (HAa pAcCTOSHUHU) B3aUMOAEHCTBUU
00y4aroImuxcst ¥ NeJarorndeckux paboTHUKOB.

JlucraHuvoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHHYECKMX  BO3MOXKHOCTEHN
00yyYaroImuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKuX (GOpM MPOBEJCHUS 3aHATUIN KaK OHJIAlH-
YPOKH, OHJIaliH-KOH(EpEeHIUH, OHJIAMH-IEKIUHU, HCIONb30BaHUE BHIEOYPOKOB, IpE3EHTAIIMM,
BO3MOXHOCTEH 3JIEKTpOHHBIX OOpa3oBarenbHbIX miaargopm VYuu PV, pemy OI'D, f.xnacc,
POUI u ap, a Tak e B aNbTepHATUBHBIX (POpPMax, MIpeTycMaTpUBAOLIUX padOTy 00yJaromuxcs
[0 OCBOEHHMIO IPOTPaMMHOIO MaTepual C YYeOHBIMH U JUJIAKTUUYECKUMH TOCOOMSIMH,
MapLIpPYTHBIMU JHUCTaMH. JIMCTaHLIMOHHOE OOyYeHHE COINPOBOXKAAECTCS KOHCYJIbTUPOBAHUEM
oOyyaromuxcst W HMX poAuTeNed (3aKOHHBIX TMpeJiCcTaBUTENel) B JIOOOH JOCTYMHOMH
JTUCTAHIIMOHHOM opMme.

OOygaromumMest obecriedeH JOCTYN K pecypcaM DIIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTpoHHOM 6ubmmoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEAMETA

KoHTpoJib W oOLleHKa pe3ylbTaTOB OCBOCHHS Y4eOHOro TpeaMeTa OCYHIECTBIISETCS
mperojaBaresieM B IPOIecce MPOBEACHUS TMPAKTHYSCKUX 3aHATHHA W JTAOOPATOPHBIX PadoT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHsI OOYUYAIOUTUMUCS WHANBUAYAIBHBIX 33JaHUN, MPOEKTOB,
HICCIIENOBAHUMN.

Texymuii KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIHs MPEyCMaTPUBAIOT BBIMOJTHEHHE PaboT (UX
YacTH) B TECTOBOH (hopMe, COCTABICHHBIX Ha OCHOBe 3amanuu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeiToro 6anka 3amganuit ®UIN no noaroroske k EI'D.
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OcBoeHHbIC YMeEHHS,
YCBOCHHBbIE 3HAHMSA

IMoka3aTejin OLEHKH
pe3yJjbTaTa

®opma
KOHTPOJIAA ¥
OLICHMBaHUS

1) YMeTh NpPOBOAMTH TOXIECTBEHHBIC
npeoOpa3oBaHUs palMOHANbHBIX,
UppAIMOHATIBHBIX, JIOTapH(PMHUUSCKIX
Y TPUTOHOMETPHUUYECKUX BBIPAKCHUI;

Pacnio3Hanue u pe3yibTaTUBHOE
IIPUMEHEHHUE CBOWMCTBA KOpPHEH,

CTEIEHEN, norapudmoB,
TPUTOHOMETPHUYECKUX  (DYHKIUH,
He00X0INMBIE IUIA

peoOpa30BaHUs BRIPAKEHUH.

I[TucemenHOE
peuieHue 3aaa4

2) YMeTh perath MoKa3aTelbHbIC,
UppalnroHaIbHbBIE, JOTapUPMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA; PEIlIaTh CUCTEMBbI
YpaBHEHU U3YYEHHBIMU METOJIaMU;

Omnpenenenue THUIIAa M crocoba
peleHus MIPOCTEUIINX
UPPaLMOHAIIBHBIX,
norapupMUIECKUX,
[I0Ka3aTeJbHbIX,
TPUTOHOMETPUUECKUX YpaBHEHUH,

I[TuceMmenHOE
peuieHue 3aaa4y

HEPABEHCTB M  HUX  CHUCTEM;
HAaxO0XJICHHUE peuieHus
IIPEIOKEHHBIX 3aJaHUN
BocnpousBenenne  mnoaydeHHbBIX | BelnmosHeHne
3) Ymeth CTPOUTH rpaduKy | yYMEHUM  UIi  TIOCTPOGHHUS M | MPAKTHYECKUX
AIIEMEHTAPHBIX (YHKIUH W MPOBOAWUTH | IpeoOpa3oBaHUs rpaduKoOB | 3alaHUil,  TECTHI
npeoOpa3oBaHus rpaduKoOB, HUCIONIB3YS | HIEMEHTAaPHBIX byHKUUi; | HA «UTECHHUE
W3Y4YEHHBIE METO/BI OIMCBHIBaHUE CBOICTBA (QYHKIUH C | rpadukoB
MIOMOIIIBIO I'paduKa.
4) VYmerp npuMeHATh,  ammapar | BocipousBeneHue — nosiydeHHbIX | BwinmosnHeHue
MaTE€MaTUYeCKOr0 aHallu3a K PELICHUI0 | 3HAaHUI u YMEHUH | IPAKTUYECKUX
3a1a4y MAaT€MaTHYECKOr0 aHainu3a JUIs | 3aJlaHUM,  TECThI
ONHCaHMUsI CBOMCTB (YHKUMH U | HA «UTEHHUE
MIOCTPOEHHUSI IPa(PUKOB rpaduKoB
5) VYmerp mNpUMEHATH OCHOBHBIE | Pacrio3HaBaHue U pe3ynabTaTuBHOE | BoimonaHeHune
METOJIbl TeOMETpUHU (IIPOEKTUPOBAHMUSI, | IPUMEHEHHE CBOMCTB U | IPaKTUYECKUX
npeoOpa3oBaHuil, BEKTOPHBIH, | IPU3HAKOB  IPOCTPAHCTBEHHBIX | 3aJaHUU

KOOpJMHATHBII) K pelIeHUIO 3a/1a4

buryp nns HaXOXKIEHUS pelieHUs
IOCTaBJICHHBIX 3a1a4.

6) 3HaTh TEMaTHYECKUH MaTepHuain
Kypca

DopMyJIUPOBAHUE  ONPEIETCHUIN
IIPOCTPAHCTBEHHBIX ¢buryp,
MEPEYNCIICHHE UX CBOMCTB.
Knaccudunuponanue BUJIOB
BBIpa)KCHU I YPaBHEHUH,
HEPABEHCTB (B COOTBETCTBUM C
pasznenamu IIPOTPaMMHOTI0
MaTepuasa), COIOCTABICHHUE UM
HE00XO0TMMBIX bopmyn  ans
peuieHus 3a1ay.

Tect ¢ BBIOOpOM
OTBeTA,
BBITIOJTHCHUEC
MPAKTUIECKHIX
3aJaHuN

Kpurtepuu onieHuBaHus YCTHBIX OTBETOB

- OIIEHKA «5» BBICTABJISIETCS, €CJIM YUEHUK:
- TIOJTHO PacKpbUI COJIEpKAHUE MaTepHuana B 00beMe, MPeIyCMOTPEHHOM MPOrpaMMOi |

y4eOHUKOM;
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- U3JOXKWI Marepual TI'PaMOTHBIM  $I3BIKOM B ONPEIEICHHON  JIOTMYECKOHN
MIOCJIEIOBATEIbHOCTH, TOYHO MCHOJB3YySd MAaTEMaTUYECKYH) U  CIENHAIU3UPOBAHHYIO
TEPMUHOJIOTUIO U CUMBOJIMKY;

- MPaBUJILHO BBIMOJIHWI Tpaduueckoe H300pakeHHE aJropuTMa W HHBIE YEPTEkKU U
rpaduKu, COMYTCTBYIOIINE OTBETY;

- T1OKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUECKHE TIOJOKEHHUS KOHKPETHBIMU
IIpUMEpaMu, IPUMEHATh UX B HOBOW CUTYallUU IIPU BHIIIOJHEHUH ITPAKTUYECKOIO 3aJaHuUs;

- TPOAEMOHCTPUPOBAJ YCBOCHHME pAHEE M3YUYECHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHYMBOCTD UCIIOJIB3YEMBIX ITPH OTBETE YMEHHIA U HABBIKOB;

- OTBEYAJI CAMOCTOSITENILHO 0€3 HAaBOASIIMX BOIIPOCOB MpEIoaBaTesl.

- OLIEHKA «4» BBICTABJIACTCS, €CJIN:

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OICHKY «5», HO MPU ITOM HUMEET
OJIMH U3 HEIOCTaTKOB:

- B M3JIOKEHUU JONYLIEHbl HeOombIIKe MpoOenbl, HE HCKA3UBIIUE JIOTMYECKOTO U
MH(POPMAIIMOHHOTO CO/ICPKAHMSI OTBETA;

- JIONYILEHbl OJIMH-]IBA HEIOYeTa IMPU OCBEUICHWU OCHOBHOI'O COJIEP)KAHHUS OTBETA,
HCIIPABJICHHBIE 110 3aMEYAHMIO IIPETIO1ABATELS;

- JIONyIIEHbI omuOKa win Oosiee ABYX HEJOYETOB IPH OCBEIICHWHU BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE 110 3aMEYAHHIO IIPETIOIaBATEIS.

- OLIeHKA «3)» BBICTABJISACTCS, €CJIN:

- HEIOJIHO WJIM HEIOCJIE0BAaTEIbHO PACKPBITO COAEPKAHME MaTepualia, HO ITOKa3aHO
o01iee MOHUMaHKUE BOIIPOCa U IPOAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC VIS JAIbHEHUIIEro
YCBOGHHMSI MPOTPaAaMMHOIO Marepuaja, UMEJINCh 3aTPyJHEHUS WM JOMYyUIEHbl OIIMOKU B
ONpENEICHUN MOHATHM, MCHOJIb30BAHUM TEPMUHOJOTMH, YepTekXaxX U  BBIKJIAJIKaX,
HCIIPABJICHHBIE I10CIIE HECKOIBKUX HABOSALIMX BOIIPOCOB MPENOAABATENS;

- CTYACHT HE CIIPaBWJICS C IMPUMEHEHUEM TEOPUU B HOBOM CHUTYallMM IPU BBIIOJHEHUU
MPaKTUYECKOI0 3aJIaHUs, HO BBIMOJIHUI 3aJJaHUsI 00513aTEIBHOI0 YPOBHS CII0KHOCTH 110 JAHHOM
TEME,

- IpY 3HAHUHU TEOPETUUECKOI0 MaTepuasa BbISIBIEHA HEOCTaTOUHasi CHOPMUPOBAHHOCTh
OCHOBHBIX YMEHH U HaBBIKOB.

- OLIEHKA «2» BbICTABJISACTCSH, €CJIN:

- HE PacKpbITO OCHOBHOE COJ/IepKaHHe yueOHOro MaTepuana;

- 00Hapy)KeHO HE3HAHME UM HEMOHMMAHUE CTYAEHTOM OOJbIIel UM Haubosee BaxKHON
4acTH yueOHOro Marepuaia,

- JIONyILLIEHbl OMIMOKN B OMNPENEIIEHUN MOHSATHH, MPU HUCIOJb30BAHUN TEPMHUHOJIOTHH, B
yepTekax, OJOK-CXeM M HHBIX BBIKJIQJKaX, KOTOpbIE HE MCIIPABIEHBI IOCIE HECKOJIBKHUX
HAaBOJAIIMX BOIPOCOB IIPEMOJABATEIS.

- oneHkKa «1» BpICTaBJIsAeTCS, €CJIN:

- CTYAGHT OOHapyXWJ IIOJHOE HE3HaHHE M HEMOHUMaHHe H3y4yaeMoro y4eOHOro
MaTepuasga WIM HE CMOT OTBETHTh HM Ha OJMH M3 MOCTABIEHHBIX BOIIPOCOB IO U3y4YAaEMOMY
Marepuany.

JlJ1s1 THCbMEHHBIX PadoT ONpeaesaOTCs CJIeAyIoNe KPUTEPUH OLIEHOK:

- OLIEHKA «5» CTABUTCS, €CJIU:

- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

- B TECOPETUYCCKUX BBIKJIAJKAX PEIICHUS HET MPOOETIOB M OLTHOOK;

- OlleHKAa «4» CTABUTCH, €CJIH:

- paboTa BBIMOJHEHA MTOJIHOCTHIO, HO 00OCHOBAHMS IIar0OB PEIICHUsI HEIOCTATOYHBI (€CiIn
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIIEIUATBLHBIM 00BEKTOM MPOBEPKH);

- IONyIIIeHa OIHA OITMOKA WUJTU JABA-TPHU HEIOYETa.

- OlleHKA «3)» CTABHUTCH, €CJIU:
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- IOTIyIEHBI OoJiee 0HOM OMIMOKY MM JBYX-TpeX, HO CTYACHT BIaJeeT 00sM3aTeIbHbIMU
YMEHUSMH I10 TPOBEPSIEMON TEME.

- OLIEHKA «2)» CTABUTCH, €CJIH:

- JIONyUIEHbl CYIIECTBEHHbIE OMIMOKH, IIOKa3aBIlIKWE, 4YTO CTYIEHT HE BiaJeeT
00s13aTeTbHBIMU 3HAHUSMU TI0 JAHHOU TEME B IOJTHON Mepe.

- oneHka «1» craBurcs, ecjin:

- paboTa mokasaja MmoJHOe OTCYTCTBHE y CTYyJIEHTA 00sS3aTeIbHBIX 3HAHUNA U YMEHUH 110
MPOBEPAEMOI TEME.

151 TeCTOBBIX PA0OT ONpeeaslOTCs caelyIone KPUTepHu OlleHOK:

C [IOMOLIBIO KOOOPUITMEHTA YCBOEHUA K

K=A/P, TJE A - KOJIMYECTBO HABPAHHbIX BAJIUJIOB, P- MAKCHUMAJIbHOE

KOJIMYECTBO BAJIJIOB
KO3PPUIMEHT K OIEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBIIE 0,45 2
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