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COJEPKAHUE

OBILIASI XAPAKTEPMCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJIU3ALIMN YUEBHOM JUCLIUITIMHBI

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUYEBHOU JIMCLIUTIIMHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEI IPOTPAMMBI YYEBHOIW
JTACIATITAHBI (KYPCA)

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mNpodeccHOHAIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Huctumuaa (kype) C0OO0O.01.04 Marematnka BXOJIUT B COCTaB JTUCHHUILIAH (KYypCOB)
o0meoOpa3oBaTeIbHOrO  yuyeOHOTO IHMKIa (B paMKax TMOJyYeHHUS CpEIHero oOIIero
oOpa3oBaHusl) B IIpelenax OCHOBHOHM MpodeccrnoHalbHOM 00pa3oBaTeNbHON MPOrPaMMBbL,
pa3zpaboTaHHOH B COOTBETCTBHUM ¢ DenepanbHbIM TOCYJAapPCTBEHHBIM 00pa30BaTeIbHBIM
CTAaHIAPTOM IO CHEHHAIBHOCTH cpeaHero npodeccronampHoro obpazoBanums 38.02.03
OnepanyoHHas  JeATeNbHOCT, B Joructuke u  DenepanbHbIM — TOCYIapCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHAAPTOM CPEIHETO 00IIEro 00pa3oBaHMUsL.

YpoBeHb OCBOCHHUS JUCIHUILTUHBI (Kypca): YrIyOJIeHHBbIH

1.2. Henu U miaHupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus Ha OyayIyI nNpodecCHOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHeIMH 1eNsiMH  OOy4YeHHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpPOBHE MpPOJOIDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATBHBIX MAaTEMAaTHYCCKUX TMOHATUH (YHMCIIO, BEIMYMHA, TEOMETPHUUCCKAs
¢urypa, TmepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
IPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

nojBeicHue 00ydaroluxcss Ha JOCTYHMHOM [UIi HHUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MaTeMaTHKH ¥ OKPYXKAalOIIEero MHpa, TMOHUMAHHI0O MAaTeMaTWKd KaKk 4YacTh oOwei KyJIbTyph
YeJI0BEUCCTRA;

pa3BHTHE WHTEIUICKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, ITO3HAaBaTEIbHON

AKTUBHOCTH, HCCJIICA0BATCIIBCKHUX YMCHI/Iﬁ, KPUTUYHOCTHU  MBINUJICHUA, MHTEpECa K HIYUYCHUIO

MaTeMaTHKH;
(dopmupoBanue GpyHKIMOHATILHON MaTeMaTu4ecKoM IPaMOTHOCTH: pacrio3HaBaTh
MaTeMaTHYECKHE acTIeKThI B PeabHBIX KU3HEHHBIX CUTyalUsX M IpPH H3YYEHHUH JPYTuX

yueOHBIX TPEJIMETOB, TPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTEeH, GopMyiIHpoBaTh MX Ha S3BIKE
MaTeMaTUKH U CO3/1aBaTh MAaTEMaTUYECKUE MOJENH, IIPUMEHATh OCBOCHHBIM MAaTeMaTHMYECKUH ammapar
JUI pELICHUs NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad, WHTEPIPETUPOBAaTH W OLECHHUBATh IOJyUCHHBIE
pEe3yJIbTaThI.

1.2.1. B pe3ynpTaTe OcBOEHHUs y4eOHOH AMCHUUIUIMHBI (Kypca) 0O0y4aroIiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

MPOrPaMMBI:

B pesymbrare wu3ydeHHs© MaTeMaTHKA Ha YypPOBHE cpenHero ooOmiero oOpa3oBaHUs Y
obydJarorerocst 0yayT chopMUPOBAHEI CIIETYIONTUE TIMIHOCTHEBIE PE3yIbTATHI:

1) TpaxkmaHCKOTO BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYaIOIIEToCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YyJieHa POCCHUHCKOro OOIIeCTBa, NPEJACTABIICHUE O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3INYHBIX CTPYKTYp, SIBICHUH, MPOIENyp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JIPYToOe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSAMH U
HA3HAYCHUEM;



2) TaTPpUOTHIECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKOW TPaKAAHCKOW HWAECHTHMYHOCTH, YBKEHHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUHCKOH MaTeMaTWKd, ILIEHHOCTHOE OTHOIIECHHE K JOCTHKCHHUSM POCCHHCKHX
MAaTE€MaTUKOB U POCCHMCKOM MAaTeMAaTHYECKOM WIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHUN B IPYIHX
HayKaxX, TEXHOJIOTHX, cepax SIKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH pPOCCHUHCKOrO Haponaa, c(OPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITHYECKOTO TOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM NPUMEHEHHEM AOCTIDKEHUH HayKd U
JIESITEIbHOCTBI0 YIEHOT0, OCO3HAHUE TMYHOTO BKJIA/IA B IIOCTPOCHHUE YCTOMYHUBOTO Oy TyIIETO;

4) 3CTETMYECKOTrO BOCTIMTAHHUSA:

3CTETUUECKOE OTHOIICHHWE K MHUpPY, BKJIIOYAs SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, pEIICHUH, PACCyKASHIH, BOCIPHUMYNBOCTh K MaTEMAaTHUECKUM aCIIEKTaM Pa3IHIHBIX
BUJIOB UCKYCCTBA;

5) (¢u3UYECKOro BOCITUTAHUS:

C(I)OpMI/IpOBaHHOCTI) YMCHUA HNPHUMCHATH MATCMATUYCCKUC 3HAHHA B HMHTEpECax 340pOBOro u
Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IOPOBBIO (30pPOBOE THUTAHWE,
cOaaHCHPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PErysapHas (Qu3N4eckas aKTHBHOCTH), (U3UIECKOE
COBCPUHICHCTBOBAHUC ITPU 3aHATUAX CIIOPTUBHO- O3I[Op0BI/ITCJ'H)HOI\/'I JCATCIBHOCTBIO,

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIEHHOCTH TPYyIONO0Ms, MHTEPEC K paszIndHbIM chepam
pohecCHOHANBHON IEATENbHOCTH, CBA3aHHBIM C MATEMAaTUKOHN U €€ MPUIOKEHUSIMHA, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOp Oymymieidl mpodeccuM W peanu30BhIBATh COOCTBEHHBIC IKM3HCHHBIC —ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMY OOpa30BaHHIO M CaMOOOpPa30BAHUIO Ha MPOTSHKEHUH
BCeH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHHM MPAKTHUECKUX 3a7ad MaTeMaTHYeCKOH
HaTPaBIEHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

C(I)OpMI/IpOBaHHOCTI) 9KOJIOTUUECKOM KYJIbTYPBbI, IIOHUMAaHUEC BIIMSAHUA COIIMaJIbHO-
HKOHOMHYECKHX TPOIECCOB HA COCTOSHUE MPHUPOJHON W COIMAIIBHON CpeJbl, OCO3HAHKE TII00ATBHOTO
XapakTepa 9KOJOTHYECKHMX IpoOJIeM, OpHEHTallus Ha TNPUMEHEHHE MaTeMaTHYeCKHMX 3HaHWUU s
peleHns 3a/a4 B 00JIACTH OKpY’Kalolleld cpefpl, TNIAHUPOBAHUE TTOCTYIKOB M OICHKH MX BO3MOYKHBIX
MIOCJIEJICTBUH JUTSL OKPY>KaIOIIEH Cpelibl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HAyKM M OOIIECTBEHHOW INPAKTUKH, MMOHMMAaHUE MAaTEMAaTHUYECKOW HayKd Kak c(hepbl YeIOBEUYECKOH
JACATCIIBHOCTH, OTaIlOB eé Pa3BUTUA W 3HAYUMOCTHU JId pa3BUTUA HUBUIIN3AIMH, OBJIAJICHUC SA3BIKOM
MaTeMaTHKH U MaTeMaTH4YeCKON KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIIE0BATENBCKYIO JeSITeTbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

1.2.2. B pe3ynpTaTe OCBOCHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQJIETh  CIEAYIOUIMMH  MeTANpeIMEeTHLIMU _ pe3VJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTPaMMBI, B T.4.:

Pecynamusnvle ynusepcanvhvle yuebHvle Oeticmeus.

Y oOyuaromerocss OynyT chOpMHpPOBAaHBI YMEHHS CaMOOPTaHHM3allMd KaK dacTh
PEryJIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA:



COCTaBJIATH IUJIaH, aJITOPUTM pELIEHUS 3aJayd, BbIOMpaTh CHOCOO pElIeHUs ¢ Yy4EToM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

Y oOyuatomerocss OyayT chOpMHUpPOBaHBI YMEHHS CaMOKOHTPOJs KaK 4acTh
PEryJIATUBHBIX YHUBEPCAJIbHBIX YUYEOHBIX NEHCTBHI:

BJIa/IETh HABbIKAMU MO3HABATENbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX JAEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPblE MOTYT BO3HUKHYTH IpPH PELICHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAMJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IEJd M YCIOBHUSAM, OOBSACHATH TNPUUYHHBI
JOCTHIKEHUS] WJIM HEAOCTH)KCHUS Ppe3yNIbTaTOB JESITeIbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

VY oOyuaromierocst 6yayT copMUpOBaHbl YMEHUSI COBMECTHOM JIeATEIbHOCTH:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOTHI MPU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh Iellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpelenarTh BUABI padoT, TOTOBapUBAaThCs, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBLIX Gopmax paboThl (0OCYKIAeHHS, OOMEH MHEHUI, «MO3TOBBIC
HITYPMbD» U HHBIC), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
IPYTMMH 4YI€HaMH KOMAaHIbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUaIM, chOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHugepcanivhvie yuebHvle Oelicmeus.

VY obyuvaromerocs OyayT chOpMUPOBaHBI CIIEAYIOIIe 0a30BbIe JTOTHUECKHE NEHCTBHS KaK 4acTh
MO3HABATEIbHBIX YHUBEPCATHHBIX YUEOHBIX NEHCTBHIA:

BBIABIIATE U XapaKTEPHU30BATH CYHICCTBEHHBLIC IMPU3HAKKW MAaTEMAaTUUYCCKUX O6'LCKTOB, HOHHTI/Iﬁ,
OTHOIICHUH MKy MOHSTHAMH, (POPMYIUPOBATH ONpPEIEIICHUS IOHATHI, YCTAHABIUBATE CYIIECTBEHHBIN
MPHU3HAK KIACCU(DUKALIMHI, OCHOBAHHUS JJIs 0OOOIICHUS ¥ CPABHEHHsI, KDUTEPHHU IIPOBOJNMOrO aHAJN3a;

BOCIIpUHUMATD, q)OpMyJ'H/IpOBaTB u HpeO6paSOBBIBaTB CYXKOCHUA: YTBEPAUTCIbHBIC u
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBISIBJISITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEYHsI B (pAKTaX, TAHHBIX,
HaOJMIOICHUSIX ¥ YTBEPXKICHHSX, MpeIiararb KPUTEPHH Ui BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIA;

AcjaTb BbBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL

HPOBOJMTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKACHHN (IPSIMBIE U OT
MPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHBOJWTH TPUMEPHl U KOHTPIPHMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXICHHUS U BHIBOJIBI;

BBIOMpATh CrOcO0 perieHusl yueOHOM 3amaudl (CpaBHHBATh HECKOJIBKO BapHAHTOB DEILICHUS,
BBIOMpATh HaHOOJIEE MOIXOISIIHNI C YIETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPHER).

V obyuaromerocsi OyayT cOpMHPOBaHbBI CICAyOIINE 0A30BbIE HCCIIEIOBATEIBCKHE NEHCTBHUSI
KaK 4acTh IMO3HABATENbHBIX YHUBEPCATBHBIX YIEOHBIX IEHCTBHIL:



UCIIONb30BaTh BOIPOCHl KaK HCCIEJOBAaTENIbCKUII MHCTPYMEHT IO3HaHUs, (QOpMYIHUpOBATh
BOMPOCHI, (PUKCHPYIOLINE MPOTUBOpPEYUE, MPOOIEMy, YCTaHABIMBAaTh HCKOMOE H JaHHOE, (POPMHPOBATDH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3HUILINIO, MHECHHE;

[IPOBOJUTH CaMOCTOSATENIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEAOBAaHNUE MO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOIo OOBEKTa, SBICHMS, IPOLECCAa, BBIIBICHUIO 3aBHCHMOCTEH MEXIy
00BbEKTaMu, SBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYNIUpPOBaTh 000OIIEHUS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIIONEHMsI, HCCIEIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh IIOJIyYCHHBIX pE3yJIbTaTOB, BHIBOAOB U
000011IEeHHI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpOLEcca, a TAKKE BBIABUTATh MPEATONOXKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBUSIX.

VY obyuaromerocsi OyayT cdopMupoBaHB yMeHHS paboTarh ¢ WHpOpMaHeld Kak 4acTb
NI03HABATEIbHBIX YHUBEPCAIBHBIX yUCOHBIX JEHCTBUIM:

BBISIBIISITH  A€(UUIUTHI WHPOpPMAIMH, NAaHHBIX, HEOOXOOMMBIX IS OTBETa Ha BOMPOC W JUIS
pelenus 3agauy;

BbIOMpaTh MH)OPMALIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETHPOBATh MHPOPMALIUIO PA3IMYHBIX BUIOB U (GOPM MPEACTABICHUS;

CTPYKTYPHPOBaTh WH(GOPMAIUIO, MPEACTABIATh €€ B pa3iMyHbIX (opMax, HILTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTH HHPOPMALIUH 10 CAMOCTOSTEIBHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnvle ynugepcanvnvie yuebHvie Oelicmeus:

Y oOyuatomerocst OymyT copMHpoBaHBEI yMEHHS OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCAIbHBIX YUeOHbIX IeHCTBUH:

BOCIIpUHUMATL U q)OpMy.]'H/IpOBaTI) CY’KACHHA B COOTBETCTBUM C YCIIOBUAMU U LCIIAMU O6IlICHI/I$[,
SCHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS IO X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IOIyYEHHbIH PEe3yNbTarT;

B X0/ie 00CYKJICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIIaeMOil TEMBI, TPOOIIEMBI, peraeMon
3aJa4y, BBICKAa3bIBaThb HIACHU, HALCJICHHBIC Ha IIOMCK pPCEIICHHA, COIOCTAaBJIATH CBOM CYXICHUA C
CYXICHISIMH JAPYIMX YYacTHHKOB Juayiora, OOHAapyXHBaTh pazIMyde W CXOJCTBO IO3ULIMH, B
KOPPEKTHOMH (opme HopMyIHpoOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS;

NpeaACTaBJIATL PE3YJIbTaThl PCIICHUA 3aJadyu, OKCIICPpMMCHTA, HCCJICA0BaHNA, IIPOCKTA,
CaMOCTOSITEJILHO BBIOMpaTh (DOpPMAT BBICTYIUICHUS C YYETOM 3ajlady MPEe3eHTAllMd U OCOOCHHOCTEH
ayJUTOPUH.

1.2.3. B pe3ynbTare ocBOCHUs y4eOHOW IMCHUIUIMHBI (Kypca) oOydyaromuecs: JOJIKHbBI
OBJIQJIETh CIENYIOIMMHU NPeJIMEeTHbIMH Pe3YyabTaTaAMU OCBOCHHUS OCHOBHOM 00pa3oBaTesbHON

MIPOrpaMMBIL:

[IpenmeTHbIe pe3ynbTaThl OCBOSHUS (QenepalbHONW paboueil mporpaMMbl 1O MaTeMaTHKE
MPEJICTABJICHBl 0 TOAaM OOydYeHHUs B paMKaX OTHACIbHBIX YYE€OHBIX KYPCOB B COOTBETCTBYIOIIMX
pazzenax HacTOSIIEH MPOrpamMMBbl.

K konmy oOyuenus B 1 momyroamm OOyYarOUIWiiCS TOMYYUT CIEIYIOIIHE MpPEIMETHEIC
pe3yabTaThl MO OTICIBHBEIM TeMaM (QeaepalibHON pabodeil mporpaMMbl yu4eOHOTO Kypca wAuzedpa u
HAYAIa MAMEMaAmMu4ecKo20 GHaiu3any:

Yucia 1 BEIYHACIICHUS:

CBOOOJIHO OMEPUPOBATh MOHATHIMHU: PAIMOHALHOE YUCIIO, OECKOHEYHAs MTEPHONUECcKast Ipoob,
MPOLICHTHI, UPPALUOHAIBHOE YHUCIO, MHOXKECTBA PAIIMOHAJBHBIX M JEUCTBUTENBHBIX YHUCET, MOMAYJb

JEHMCTBUTEIIFHOIO YHCIIA;



IPUMEHITh ApOOM M TPOLEHTHl Ul PELICHUS NPHUKIAIHBIX 33Jad U3 pa3iIM4HbIX OTpaciel
3HAHWU{ U peanbHOM KU3HU;

MPUMEHSTh NPUOMMKEHHBIE BHIYUCIICHUS, IPaBUiIa OKPYIJICHUS, MPUKHUIKY M OLCHKY pe3yibTara
BBIYMCIICHHI,

CBOOOJHO ONEPHUPOBATh MOHATUEM: CTEIICHb C IIEJIBIM II0Ka3aTesIeM, CIIOIb30BaTh MOIXOIAIIYIO
¢dopMy 3amucy IeHCTBUTENBHBIX YMCEN sl PELICHHUS MPAKTHYECKUX 3a]1a4 U MIPEJCTaBICHUS TaHHBIX;

CBOOOJIHO ONIEpUPOBATH MOHITHEM: apH(PMETHUECKHI KOPEHb HATYPAIbHON CTETICHH;

CBOOOJHO ONEpPUPOBaTh IOHATHEM: CTENEHb C PpalUOHAIBHBIM IIOKa3areneM; CBOOOIHO
OIIEepUPOBATh MOHATUAMM: JIOTapU(M YUCIIa, JECATUUHbIE U HATYpaJbHbIE JIOrapuMbl;

CBOOOJIHO ONIEpPUPOBATH MOHATHSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOIO apryMEHTa;

ONEepUPOBATh MOHATHIMU: APKCUHYC, apKKOCHUHYC M apKTaHT€HCUYHMCIOBOIO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH IOHATUSIMH: TOXIECTBO, YpPaBHEHUE, HEPAaBEHCTBO, PAaBHOCHJIbHBIC
YpaBHEHUS U ypaBHEHUSA-CIEACTBUSI, PABHOCWIbHbBIE HEPaBEHCTBA,;

MPUMEHSTh Pa3IMYHbIE METOBI PEIICHHUS PAUOHATBHBIX U IPOOHO-PAallMOHAILHBIX ypaBHEHU,
MPUMEHATH METOJ, HHTEPBAJIOB [UIsI PEILICHUS HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHAMU: MHOTOWICH OT OAHOM IEPEMEHHOM, MHOTOYJIEH C LEJIBIMU
ko3 duimeHTaMu, KOpHU MHOTOWIEHA, MPUMEHATH JIeICHUE MHOTOWICHa HAa MHOTOYIIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3anay;

CBOOOJHO OINEPUPOBATH MOHSATHSAMH: CHCTEMa JIMHEMHBIX YPaBHEHHMH, MaTpULA, ONPENeIUTeNb
MaTpulpl 2 X 2 ¥ €ro reoMETPUYECKHil CMBIC, HCIOJb30BaTh CBOWCTBA ONpENenuTeNns 2 X 2 and
BBIUMCIICHUS €0 3HAueHUs, MPUMEHATh OINpPEIeNUTENN JJI PElIeHHUs CUCTEMbl JMHEWHBIX YpaBHEHMH,
MOJIEJIMPOBaTh peajbHble CHUTYallUd C I[IOMOIIbIO CHCTEMBl JIMHEHHBIX ypaBHEHHUH, HCCIeI0BaTh
MIOCTPOCHHBIE MOJEMN C TOMOINBI0 MATPULl U ONpEeAEIUTENed, WHTEPIPETUPOBATh MOIy4EHHBIN
pe3yIbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU JJIs MPeoOpa30BaHus BRIPaKEHUH;

BBHITIOJIHATH MPE0OpPa30BaHMUs YUCIOBBIX BBIPRKECHUH, COJAEPKALINX CTENEHH C PaldOHATbHBIM
MTOKa3aTeNEM;

HCIIOJIBb30BaTh CBOWCTBA JOrapu(MoB Ui NpeoOpa3oBaHus JorapupMHUUECKUX BBIPAKECHUI;

CBOOOJIHO OMNEpUpPOBATh TOHATHUSAMH: HPpAIMOHATBHBIE, TIOKa3aTeIbHBIC U JIOTapUPMHYECKHE
ypaBHEHUS, HAXOAUTh X PEUICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MIEPEX0I0B MM OCYIIECTBIISS MPOBEPKY
KOpHEH;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPHUYECKUE (bopmybl VTSt npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJTHO OTIEPHPOBATH MOHSITHEM: TPHIOHOMETPUYECKOE YpaBHEHHE, TPUMEHITH HEOOX0AUMBbIE
(bopMyJIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHH;

MOJIEJINPOBATh PEATbHBIE CUTYAIIH Ha A3bIKE aureOphl, COCTABIISITH BBIPAKEHHUS,

ypaBHEHHUS, HEpPAaBEHCTBA II0 YCIOBHIO 3aJ]auyd, HCCIEOBAaTh ITOCTPOCHHBIE MOJETH C
UCIIOJI30BaHHEM arllapaTa alreOpsbl.

OyHKIMK U TpadUKu:

CBOOOJIHO ONEPUPOBATH MOHATHAMHU: (PYHKIH, CIIOCOOBI 3a1aHus (PYHKIUH, B3aUMHO OOpaTHBIE
GYHKIUYM, KOMITO3WNUS (QYHKIUA, Tpaduk (YHKIWHW, BBITOTHATH JIIEMEHTapHBIE MPeoOpa3oBaHUS
rpaduKoB QyHKIIHHI;

CBOOOJHO ONEPHPOBATh MOHATHAMHU: 00JAaCTh ONpeNesIeHHs] 1 MHOKECTBO 3HaYeHHH (DyHKIMH,
HyJM QYHKIWH, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA;



CBOOOJIHO OIIEPUPOBATH MOHATUAMHU: YETHBIC M HEYETHBIC (PYHKIHH, HEPUOIUYECCKHE (DYHKIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMY, MAKCUMYMBl M MHHHMYMBl ~ (YHKIUM, HauOoIblee U
HaUMCHbIIICE 3HAYCHUE (PYHKIIUU Ha MPOMEKYTKE;

cBOOO/THO OTIEPUPOBATH TOHITHAMU: CTETIEHHAS (PYHKIUS C HATYPAJIBHBIM U HEJIBIM TIOKa3aTeleM,
rpaduk crerneHHON (QYHKIMH C HATYpaJTbHBIM U IENBIM ITOKa3aTeieM, TpaduKk KOpPHS N-Of CTEMeHW Kak
¢GyHKIIME OOpaTHO#M CTETNEHU C HATYypaIbHBIM ITOKA3aTEeIeM;

OIEePUPOBATh MOHATHAMHU: JIMHCHHAS, KBaJpaTHYHas U IPOOHO-IIMHEHHAsT (YHKIIMU, BBIOIHSITh
AIIEMEHTApHOE UCCIICOBAaHIE U IIOCTPOCHHE UX TPAPUKOB;

cBOOO/IHO OTIEpPHPOBATH MOHATHUAMU: MTOKA3aTeNbHAS U JTorapupmMudeckas (pyHKINH, NX CBOMCTBA
U TpaduKu, UCIIOJI30BaTh MX TPapUKH JIJIs PEIICHUS YPaBHCHHUIA;

CBOOO/JIHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIPEACICHHC
TPUTOHOMETPUIECKHX (PYHKIIMHA YHCIIOBOTO apTyMEHTa;

WCTIONB30BaTh Tpadwkn (QyHKIWH 01 WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH TMpH
pellieHun 3ajad M3 JAPYruX Yy4YeOHBIX MPEIMETOB W PEAbHOW KHU3HHW, BBIpaxarh (QopmynaMu
3aBUCUMOCTH MEXKy BETUYUHAMU;

Havana MmaTeMaTudeckoro aHaiamsa:

CBOOOJHO OIEpUPOBaTh TOHATUSAMHU: apu(METHUECKas W TEeOMETpHUYeCKas MpPOTrpPEecCHs,
0ecKOHEeUHO YOBIBAIOIAsi TEOMETPUIECKas IIPOrPECcCHsl, TUHEWHBIH 1 SKCIOHEHIIMAIBHBIN pocT, popMyia
CJIOKHBIX MTPOIICHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

HCIIONb30BaTh NIPOrPECCUU AJIA PELICHUSI pealbHbIX 3aa4 MPUKIATHOTO XapaKTepa;

CBOOO/THO OTIEpHUPOBATH TOHATHSIMHU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJaHUs
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIE M OlPAaHMYEHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKJACHHUS MATEMAaTUYCCKOIO aHAJIN3a KaK aHaIn3a OCCKOHEUHO MaJIbIX;

CcBOOO/IHO OTIEpHUPOBATh MOHATUSAMHU:  HENpPEphIBHBIE (YHKIIMH, TOYKH pa3pblBa rpaduxa
(YHKIIMH, aCHMIITOTHI TpaduKa (QyHKIIHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHAs HA OTPE3KE, MPUMEHSATH CBOMCTBA
HENPEPBIBHBIX (D)YHKIIHMHA JI PEIICHU 3a/1a4;

CBOOO/IHO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpas MPOW3BOJHBIC (YHKIIMU, KacaTtelbHas K
rpaduky GyHKIHH;

BBIYUC/ISATh TPOU3BOJHBIC CYMMBbI, IIPOU3BEICHHS, YAaCTHOI'O W KOMIIO3MIIMU JBYX (DYHKIIHIA,
3HATh POU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA;

WCIIONIb30BaTh T€OMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM ISl pEIIeHus 3a/1a4.

MHoxecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaI[MK HaJl MHOXKECTBAMU;

HCIIONIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT IjIs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TTPH PEIICHUH 33/1a4 U3 JPYTUX YYEOHBIX PEAMETOB;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSAMU: ONpEEIICHUE, TeOpeMa, YpaBHEHUe- CIIEACTBHE, CBOHCTBO
MaTeMaTU4IeCKOTO O0BEKTA, TOKA3aTEIhCTBO, PABHOCHILHEIE YPaBHEHHUS U HEPABCHCTRA.

K koHIly 0o0y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIMHACS TMOJYYHT CICAYIOIIUE MPEIMETHBIC
pe3yabTaThl MO OTJCIBHBEIM TeMaM (eaepalibHOW pabodeil MmporpaMMbl y4eOHOro Kypca «Aunrebpa u
Havajia MaTeMaTHYECKOT0 aHAJIN3ay:

Yucia 1 BEIYHACIICHUS:

CBOOOJTHO OTIEPUPOBATH MOHITHSIMH: HATYpalbHOE W IIEJI0€ YHCIIO, MHOXKECTBA HATYPAIBHBIX U
LEJIBIX YUCEIN, UCIOIb30BaTh NMpU3HAKU Aenumoctd nensix yucen, HOJl u HOK HaTypanbHBIX uncen ais
perieHus 3aaa4, IpUMEHITh alroput™ EBkinna;

CBOOOJTHO OIEPHUPOBATH TMOHATHEM OCTaTKa IO MOJYJIO, 3allMCHIBATh HATypaJdbHBIE UYWCIa B

Pa3JINYHbIX MO3UIIUOHHBIX CUCTEMAX CUHUCIICHUA,



CBOOOJTHO ONEPUPOBATH TOHITHUSAMH: KOMIUICKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX YHCE,
NPEACTABIATh KOMIUICKCHBIE YHWCIa B ajreOpanyeckod M TPUTOHOMETPHUYECKOH (opMe, BBIMONHAT
apudMeTHYECKHE ONepallii C HUMH U H300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH.

YpaBHEeHNS U HEPABEHCTBA:

CBOOOJIHO OIIEPUPOBATh MOHATHIMHU: WpPpAIMOHATBHBIC, MOKa3aTeNIbHBIC U JIorapu(pMIYecKre
HEpaBEHCTBA, HAXOAUTH UX PELICHHUS C MOMOIIBIO PABHOCHIBHBIX IEPEXOJIOB;

OCYIIECTBIATH OTOOp KOpHEH TpH PEUICHHH TPUTOHOMETPUYECKOTO YpaBHEHUs; CBOOOIHO
OIEePHUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, TPUMEHSITh

HeoO0XomuMble GOPMYJIBI ISl PEIICHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUIESCKUX HEPABEHCTB;

CBOOOJHO OMEpPHPOBaTh MOHITHUSAMH: CHCTEMa M COBOKYHNHOCTH YPaBHEHMH M HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEJCTBHS, HAaXOAMTh PEILICHUS CUCTEMBI W COBOKYIHOCTEH
palMOHATBHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIBHBIX U IOTApU(PMUUECKIX YPaBHECHUH M HEPABEHCTB;

pelmaTh  palMoOHANbHbIC,  HWPPAlMOHANBHBIE,  IOKa3aTelbHbIC, JIOTapu)MHUUECKUE |
TPUTOHOMETPUYECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOAYIN U TapaMeTpPhI;

MPUMEHSTh TpaduuecKue METONbI IS pelleHUS YpaBHEHHH W HEPaBEHCTB, a TaKXkKe 3a1ad C
napameTpamu;

MOJICJIMPOBATh peallbHble CHUTYallMd Ha S3bIKE areOpbl, COCTABIATH BBIPAKCHUS, YPaBHCHHUS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCIIOBUIO 3aJ1auH, HCCIIEAOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBIH Pe3yJIbTar.

OyHKIMN U rpaduKu:

CTPOUTH IPapUKH KOMITOZUINK (PYHKIMH ¢ TIOMOIIBIO 3JIEMEHTAPHOTO MCCIIEI0OBAaHHUS U CBOWCTB
KOMITO3UIMHU IBYX (DYHKITHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIUHATHON IIOCKOCTH;

CBOOOJIHO OMEpPHUPOBaTh TMOHATHAMHU: TpapUKH TPUTOHOMETPHUYCCKUX (GYHKIUH;, MPUMEHSTH
GYHKIUY [T MOJICTTMPOBAHUSI U ICCIISIOBAHUSI PEAIbHBIX MPOIECCOB.

Hauana maremarnueckoro aHanmsa:

WCTIONB30BaTh MPOU3BOJHYIO TS UCCIIEIOBaHUs (PYHKIIMH HA MOHOTOHHOCTD U KCTPEMYMBI;

HAXOJUTh HAaHOOJbIlICe U HANMEHBIIICE 3HAUCHHUSI (QYHKIIMU HEMIPEPBIBHOM HA OTpe3Ke;

WCITIOJIb30BaTh MPOU3BOJHYIO JJIS HAXOXKACHUS HAWIYYIIErOo PEIICHUS B MPHUKIAIHBIX, B TOM
YHCclie COIHMaIbHO-)KOHOMHYECKHX, 3ajJladax, JUIs OINpEeJeNIeHHsT CKOPOCTH U YCKOPEHHs TIpoliecca,
3aJJaHHOT0 (YOPMYJIOH MM TPadUKOM;

CBOOOJIHO OIEPUPOBATh MOHATHUSAMH: TEPBOOOpA3Has, ONpeACIEHHBIA WHTErpasl, HaxOJWUTh
NepBOOOpa3HbIE AIEMEHTAPHBIX PYHKIMHA U BBIUMCIIATH HHTErpan mo ¢popmyie HerotoHa-JleiiOHuna;

HAXOJUTh IUIOIA/IN TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

WMETh TMPEJCTABIICHHE O MAaTeMaTUYEeCKOM MOJICIIMPOBAaHMM HA TPUMEpPE COCTaBIICHUS
nmud hepeHInanbHBIX YpaBHEHMUI,

peliaTh MPHUKIAJHBIC 337a4d, B TOM YHCJE COLMAIBLHO-3KOHOMUYECKOr0 U (HU3UYECKOTO
xapakTepa, CpeACTBaAMH MaTeMaTHYECKOTO aHAIN3a.

[IpenmerHble pe3ynbTaThl MO OTHEJIBHBIM TeMaM ydeOHoro Kypca «leomempusy. K konmy 1
MOJYTO/AMsl O0YHaIOLIUICS HAyYUTCS:

cBOOO/IHO OTIEPUPOBATH OCHOBHBIMU  MOHATHSMHU CTEpEOMETPUM TIpU  PELICHUM 337a4 U
IIPOBEICHUH MAaTEMAaTUUYECKUX PACCYKICHHH;

IIPUMEHSATH aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX IIPU PELICHUU F€OMETPUYECKUX 3a/aY;

KJaccu(UIUPOBaTh B3aMMHOE PACHOJIOKEHHE MPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;
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CBOOOJIHO OIIEPUPOBATh NMOHATUSIMHU, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKAY IPSMBIMU B
MPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C MHOTOT'paHHUKaMU;

CBOOOJHO  pPAacHO3HAaBaTb OCHOBHBIE  BUABI ~ MHOTOTPAaHHMKOB  (Ipu3Ma, MHPaMUAA,
MPSIMOYTOJIEHBIN TTapajuIeennIes], Kyo0);

KJaccu(UIUpPOBaTh MHOTOTPaHHUKH, BBIOWMpas OCHOBaHHsS Jisi Kiaccudukanuu,; cBOOOIHO
OTIEepPUPOBATH MOHATHIMH, CBA3aHHBIMU C CEUEHHEM MHOTOTPaHHHUKOB IIOCKOCTBIO;

BBIMOJIHATh IapajUlelbHOE, LEHTPAIBHOE M OPTOTOHAIBHOE IPOEKTHpoBaHHEe GUIyp Ha
IUIOCKOCTb, BBIIIOJIHSATH N300pakeHus (pUryp Ha IIOCKOCTH;

CTPOUTH CEUYECHUS] MHOTOTPAaHHUKOB Pa3lIUYHBIMH METOJAMH, BBIOJIHSITH (BBIHOCHBIC) IJIOCKHE
YEePTEkH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOIIAIN ITOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPHU3Ma, MUpPaMHIA), TEOMETPHUUECKUX
TeJ ¢ mpuMeHeHneM (popmyir;

CBOOOJHO OMNEPUPOBATh MOHATHUSMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OChb M IJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CAMMETPHHU (BUTYPHI;

CBOOOJHO  ONEpPUPOBATh  MOHSATHAMH, COOTBETCTBYIOLIMMM  BEKTOpaM M KOOPIAMHATAM B
IIPOCTPAHCTBE;

BBITIOJIHSATH JICHCTBUSI HAJl BEKTOPAMHU;

pemiaTh 3ajaud  HA  J0OKa3aTeNbCTBO MAaTeMaTHYECKMX OTHOUICHWH M HaxOXJEHHE
TEOMETPUUYECKUX BEJIMUMH, IPUMEHSAS H3BECTHBIE METOIbl IPU PEIICHHMH MaTeMaTH4YeCKuX 3afad
MOBBIILICHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSITh MPOCTEHIINE MPOTPAMMHBIE CPEICTBA U ANEKTPOHHO- KOMMYHUKAITMOHHBIE CUCTEMBI
NIPY pElICHUH CTEPEOMETPHUYECCKHX 3a/1a4;

W3BJIEKaTh, NPeOOPa30OBbIBATh M HHTEPIPETUPOBATH  MHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U PUCYHKax;

MPUMEHSTh TOJNyYCHHBIC 3HAaHUS Ha IPaKTHKE: CPaBHMBAaTh W aHAJIM3UPOBATh peajbHbIC
CUTyallud, TIPUMCHATh W3y4YCHHbIC TIOHATUS B TMpOlEcce IOMCKAa PEIIeHHsS MaTeMaTU4YeCKH
chopMyIHpOBaHHOHN MPOOIIEMBI, MOJEIUPOBATh PEaJIbHbIE CUTYyallMH Ha S3bIKE T€OMETPUH, UCCIEI0BATh
MOCTPOCHHBIE MOJIETIM C HCIOJB30BAHHEM TCOMETPHUYECKMX IOHSATHH M TEOpeM, ammapara aireOphl,
pelarh NpakTHYECKUe 3a1auH, CBI3aHHbBIE C HAXOX/ICHHEM I'eOMETPUIECKUX BEJINYNH;

WMEThb TIpe/ICTaBlieHHss 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHH KaK COCTaBHOW YacTH
(byHAaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoHIty 2 momyroaust 00y4aronuiicss HayqauTcs:

CBOOOJIHO OMEpHPOBaTh TNOHSATHAMH, CBSI3aHHBIMH C IMJIMHIPUYECKOW, KOHHUYECKOHW U
chepuvecKoi TOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI MOTY4CHHUS;

OIIEPHUPOBATh MOHITHSMH, CBSI3AHHBIMU C TEJIaMH BPALICHUS: LWIMHIPOM, KOHYycOM, chepoil u
I1apoM;

pacro3HaBaTh Tela BpamieHus (UWIMHAP, KOHYC, cdepa W map) U OOBACHATH CHOCOOBI
TIOJTYYEHUS TeN BPALICHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Cephl U IIOCKOCTH;

BBIUUCIISIT BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHUKOB M TeNl BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAIICHHUS, FTEOMETPHUYECKHX TEJ C PUMEHEHNnEM (popMy;

CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMA C KOMOWHAIMSMH TeJI BpalICHUS U
MHOTOT'PaHHUKOB: MHOTOI'PaHHUK, BOIMCAHHBIN B chepy M ONMMCaHHBIA OKOJIO cdepsl, cdepa, BIUcaHHAS B
MHOTOTPaHHHUK WJTH TEJIO BPALLCHHUS;

BBIYUCIATE COOTHOIICHUA MCXKAY IIOIMIaasIMU HOBerHOCTeﬁ 1 00bEMaMH HO,ZIOGHI)IX TECII,
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n300paxkath u3ydaeMble (UIYPBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKME YEPTSHKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CCUCHUS TEJ BPAIICHHUS;

W3BIIEKATh, UHTEPIIPETUPOBATH U MPeoOPa30BBIBATH HHPOPMAIIHIO QPUTypaX, MPEICTABICHHYIO Ha
yepTexax O MPOCTPAHCTBEHHBIX TEOMETPUIECKIX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MTOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEpAIly HaJl BEKTOPaMUu;

3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B JEKaPTOBOU CUCTEME KOOPIUHAT;

pemaTts TeOMETPHUYECKHE 3aJadyd Ha BBIYUCIEHHE YTIIOB MEXAY MPSAMBIMH W TUIOCKOCTSMH,
BBEIYHICIICHHE PACCTOSSHHHA OT TOYKH IO IUTOCKOCTH, B IIEJIOM, Ha TIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a MPHU PEIICHUU;

CBOOOJIHO OTIEPUPOBATH TIOHATUSMU, CBSI3aHHBIMU C JIBUKCHHEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JBIKCHUH;

BBITIOJTHATh H300pakKeHUSI MHOTOTPAHHUKOM W TeJl BpPAIICHHUS NPH TMapabieIbHOM IepeHoce,
LIEHTPAIBHONH CUMMETPUH, 3CPKAIBHON CUMMETPUH, MPU MOBOPOTE BOKPYT MPSMOMU, MPeoOpa3oBaHUS
MOA00uS;

CTPOUTHh CEYCHHWS MHOTOTPAHHWUKOB W TEJN BpAICHUSA: CEYCHHS IWIHHApA (TMaparieNnbHO U
MIEPIICHINKYJISIPHO OCH), CEUYCHUsI KOHyca (MapajulelbHOe OCHOBAHUIO M MPOXOJAIIEe Yepe3 BEpIINHY),
CEUCHHUS I11apa;

WCIIONB30BaTh  METOJIBl TOCTPOCHUSI CEUYCHHMM: METOJ  CJIEIOB, METOJ BHYTPEHHEIO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEH TIOCKOCTH;

JOKa3bIBATh TEOMETPUIECKHUE YTBEPKICHUS;

MPUMEHSATh FTeOMETPHYECKUE (DAKThI IS PEHICHUS CTEPEOMETPHUYCSCKUX 3a/1ad, MPEANOIararoliux
HECKOJIBKO II1ar0B PEIICHMs, €CIIH YCJIOBHSI IPUMEHEHHUS 3a/IaHbl B SBHOHM M HEsBHOU (opme;

pemiate 3aJadyd  Ha  JIOKA3aTENIbCTBO MAaTeMAaTHYECKMX OTHOMIEHWH ¥  HAXOXIEHUE
TEOMETPHUYECKUX BEITHUNH;

MIPUMEHSTH MMPOTPAMMHEIE CPEICTBA U IEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMEI TIPH PEIICHUN
CTEPEOMETPUIECCKUX 3a/1a4;

MPUMEHATh TOJYYCHHbIE 3HAaHUS Ha NPaKTHKE: CPaBHHUBATh, AaHAJIM3UPOBATH W OIEHUBATH
peallbHbIE CUTYAIlU{, TPUMEHSTh U3YYEeHHBIC TIOHATHSI, TEOPEMBI, CBOHCTBA B MPOIECCE TTOUCKA PEIICHUS
MaTeMaTH4YeCKu  C(HOPMYJIMPOBAHHOW  MPOOJEMBI, MOJCIHUPOBATh pEaJbHBIC CHUTyal[MM Ha S3bIKE
TE€OMETPHUH, UCCIIEIOBATH MMOCTPOEHHBIE MOJIETH C UCIOIb30BAHIEM T€OMETPHUUCCKIX IMOHATHN U TEOPEM,
ammaparta anreOpbl, peliaTh NPAKTUYECKHe 33Ja4d, CBS3aHHbIE C HAXOXKJACHWEM T€OMETPHUYECKHX
BEJIMYMH;

UMEThb TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHSA TEOMETPUU KaK COCTABHOM YacTH

(byHaaMeHTa pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTHENBHBIM TeMaM y4yeOHoro pasznena «Bepoammnocms u
cmamucmuxay. K xoniy 1 monyroaust 00y4aroniuicss HayuduTcs:

CBOOOJTHO OTEpUPOBATh MOHSATHAMU: Tpad, TUIOCcKuii Tpad, CBs3HBINA Tpad, MyTh B Tpade, 1ens,
UKL, IEPEBO, CTETIEHb BEPILIMHBI, JEPEBO CIYYaliHOTO IKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: CIy4alHBIH SKCIEPUMEHT (OMBIT), CIy4aliHOE COOBITHE,
JJIEMEHTapHOE CITyYaifHOe COOBITHE (AIEMEHTAPHBIM HCXO/) CIYyYaifHOTO ONbBITA, HAXOJAUTh BEPOSTHOCTU
COOBITHIA B OIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH;

HaxXoIuTb U (HOPMYIHUPOBATh COOBITHA: TepeceueHue, O0beANHEHNE TAaHHBIX COOBITHI, cOOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY, UCIOJIb30BaTh AUarpaMMsl Jilfiepa, KOOPAUHATHYIO MPAMYIO JUISl pEIIeHHs
3aj1a4, M0JIb30BaThCcs (OPMYIION CIIOKEHHUSI BEPOSITHOCTEH JJIsi BEPOSTHOCTEH JBYX M TpPEX CIy4alHBIX

COOBITH;
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OTIepUPOBATh MOHATHAMHU: yCIOBHAS BEPOATHOCTb, YMHOXXEHHE BEpOSTHOCTEH, HE3aBHCHUMBIC
COOBITHS, AEPEBO CIyYAHHOTO SKCIEPUMEHTa, HAaXOOUTh BEPOSTHOCTH COOBITUH C MOMOIIBIO MpaBHiia
YMHOXXEHHS, JepeBa CIy4ailHOTO ONbITa, HCIOJB30BaTh (OPMYNy IOJHOH BEPOATHOCTH, (HOPMYIy
baifeca mpu pemeHnn 3amad, ONMPEAETSATh HE3aBUCUMOCTH COOBITHH TO (OpMyse M IO OpraHU3alHd
CIIy4allHOr0 3KCIEPUMEHTA;

MPUMEHSTh W3yYeHHbIE KOMOMHATOPHbIC (OPMYIBI Ul MEPEUUCICHUS DIIEMEHTOB MHOMKECTB,
3IEMEHTaPHBIX COOBITUH CIy4aifHOTO OMBITa, PELICHHUS 3a/1a4 10 TEOPHUH BEPOSITHOCTEH;

CBOOOHO OMEepUPOBaTh TMOHATHAMH: OWHAPHBIA CIy4ailHBIA OMBIT (WCIBITAHWE), YyCIeX |
HeyJa4a, HE3aBHCHMBbIE WCIIBITAHHS, CEPHUS WCIBITAHWA, HAXOIUTh BEPOSTHOCTH COOBITHH: B CEpUHU
UCTIBITAHUI A0 MEpBOro yclexa, B CEpHH HCIbITaHui BepHymiu, B ombITe, CBA3aHHOM CO CIIyYailHBIM
BHIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

CBOOO/IHO ONEPHUPOBATh TOHATHUSMH: CIlydailHas BEIMYHMHA, DACIpENIeICHHe BEPOSTHOCTEM,
quarpaMma  pacrpeneieHvs, OWHapHas CilydaifHas BENWYHMHA, TEOMETPHUYECKOoe, OWHOMHAIBLHOE
pacnpesneneHue.

K koniy 2 nmomyroaust 00y4aromuiicst Hay4uTcs:

OTIEPUPOBATH MOHATHIME: COBMECTHOE PacIpe/elIeHHe IBYX CIy4YaiHbIX BEITMYWH, UCIIONh30BATh
TaOJIMITy COBMECTHOTO pacHpeleNleHUus] JBYX CIyYalHbIX BEIMYWH IS BBIJCIICHUS PaCIpeelIeHuUs
Ka)KZIOP'I BCJIMYUHBI, OIIPEACIICHUA HE3aBUCUMOCTH cnyqaﬁme BCJIIMYHH,

CBO6OI[HO OIICpUpPOBATL IOHATHEM MATEMATUYCCKOI'O OXUIAAaHHUA cnyqaﬁHoﬁ BCJIMYHUHBI
(pacmipenienenus), MPUMEHSATh CBOHCTBA MAaTEMATHYECKOTO OKUIAHUA MPU PEIICHWH 3a7ad, BBIYUCIATH
MaTeMaTHYeCKOe OXKUAaHWE OWHOMHAIBHOTO M T€OMETPUIECKOTO pacIlpeIeIeHHH;

CBOOOJTHO ONEpPHPOBaTh MOHATHSIMU: JUCIEPCHS, CTaHJAPTHOE OTKIOHEHHE CIy4YaliHOU
BEJIMYMHBI, MPUMEHATh CBOMCTBA IUCIEPCUM CIy4YallHON BeNWYUHBI (pacmpeiiefieHus) MpU peUleHuH
3a/a4, BBIYHCIATH JAWUCIEPCHI0O W CTAaHAAPTHOE OTKJIOHEHHE TEeOMETPHYECKOr0 M OWHOMHAIBHOTO
pacrpeneacHui;

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEepaJIbHOM COBOKYMHOCTH JAHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHHBaTh BEPOATHOCTU
COOBITMI ¥  TPOBEPATh MNPOCTEHMINNE CTATHUCTUYECKHE THIOTE3bl, TIOJNB3YSACh HM3yYEeHHBIMHU
pacripeneneHusIMH.

1.2.4. B pe3ynbrate OCBOCHHUS YyYeOHOW IUCIMILIMHBI OOydYarolIuecs JOJ/DKHBI OBJIAACTh
CIIeTyFOIIUMHU OOIIUMH U PO(PeCcCHOHATLHBIMU KOMITETEHITSIMH:

OK 03. IlnanupoBaTb M peaIM30BBIBATE COOCTBEHHOE NPO(ECCHOHAIBHOE W JMYHOCTHOE
pa3BUTHE, PEANPUHUMATEIBCKYIO JICITEIBHOCTh B MPO(ECCHOHAIBHON cdhepe, UCI0Ib30BaTh 3HAHUS 110
MPaBOBOM M (PUHAHCOBOM IPaMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIUSX;

I[IK 2.2. PaccuuthiBaTh M aHaJIU3UPOBATh JIOTUCTUUYECKUE W3ACPKKA B MPOU3BOACTBE U
pacrpeneneHum.

OpuenTanus Ha OynyIyro npodecCHoHaIbHYIO JeATeIbHOCTh 00€CIIeYnBAETCS BLIOOPOM
TEM TEMAaTHYCCKOI'O IIIaHa Kypca, BI)I60pOM MCTOOOB IMpPErogaBaHus W OLCHKU PE3YJIBTATOB
OCBOCHHS Kypca, BKIIOYAIOMUX (POPMUpPOBAHUE W OLEHKY MPAKTUYECKOTO OIBITA MPUMEHEHUS
3HaHUHA ¥ HAaBLIKOB B y‘-Ie6HBIX, y‘—Ie6HO-Hp06KTHBIX U COOHAJIBHO-IIPOCKTHBIX CHTYallUAX

Oynymieit mpoheccuoHaATBHOM eI TEIbHOCTH.

2. TEMATHYECKOE IIJTAHUPOBAHUE W COJEPKAHME YUYEBHOM
JTUCHUILIMHBI (KYPCA)
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2.1. O0beM y4eOHOM TMCHUIUIMHBI (Kypca) M BUbI Y4eOHOH padoThl

2.1.1 O0bem yueOHOM TUCUUIJIMHBI M BUABI y4eOHOH padoThl (04HOM Gopma)

Bup yae6Ho# paboThl KonunuectBo yacos
O0bemM yueOHol paboThI (BCETO) 232
O0beM yueOHOW paboThl OOy4YarOMIMXCS BO B3aHMMOJCHCTBUH C 232
npenoiaBaresieM (BCEro)
B TOM YHCIIE:
JIEKIUH 116
IIPaKTUYECKHE 3aHATUSI (CEMUHAPBI, Ja0OPATOPHBIE 3aHATHS) 116
nabopaTtopHbie paboThI He npenycmotpeno
NuauBuyanbHbIN IPOEKT He npenycmotpen
CamocrosTenbHas padbora oOydaromierocs (Bcero) He npeaycmotrpeno
[TpomexxyTouHasi aTTecTalus DK3aMeH

2.1.2. O0bem y4eOHOH TUCHMILIMHBI M BUABI y4eOHOIl padoThl (3a04Has (opma)

Bun yuebHoit paboThl KonunuectBo yacos

O6bemM yuebHoM paboThI (BCETo) 232
O0beM yueOHOM paboThl OOYYAIONIMXCS BO B3aMMOJICUCTBHH C 24
npenoiaBaresieM (BCero)
B TOM YHCIIE:

JIEKIUU 14

MPAKTUYECKHE 3aHATH (CEMUHAPBI, 1a00paTOPHBIE 3aHSATHS) 10

nabopaTopHbie pabOoThI He npenycmorpeno

WNHnuBuayanbHBIA POEKT He nmpenycmotrpen
CamocTtosTenpHas pabota o0ydaromerocs (Bcero) 208
[TpomexxyTouHas aTTecTanus DK3aMeH

2.2. TemaTnuyecKuii MJIaH U coJep:KaHue YUeOHOM TUCHMILTUHBI (Kypca)

C0OO0.01.04 MaTemaTuka

HaumenoBanue
pa3esoB U TeM

Conep:xanue yue0HOT0 MaTepuasa, JJaboparopHbie padoThl U NMPAKTHYECKHUE
3aHATHSA, CAMOCTOsATeIbHAsI padoTa o0y4aronuxcs, Kypcopasi padora (npoekT),
aKTHBHBIE M HHTEPAaKTHBHBIE GOpMBbI 00yUeHUs

Paznen 1. Aﬂreﬁpa H HAYaJla MAaTEeMAaTU4Y€CKOIro aHajIu3a

Tema 1. Uncia n
BBIYHCJICHUSA

Conep:xanue TeOpeTHYECKUX 3aHATHIA:

Parmonaneable yncna. OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, IMPOLEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. IlpuMenenne Apodel W MPOIEHTOB IS PEIICHUs MPUKIATHBIX
3a/1a4 U3 pa3IUYHbIX OTpaACieil 3HAaHUH U peabHOU KU3HU.

JeiicTBuTenbHBIC Yncaa. PallmoHANBHBIE W HPpAlUOHAIBHBIC YHcTIa. ApupMeTHICCKIE
onepauuy C JEHCTBUTENbHBIMU YUCIaMH. MOAylb JAEWCTBUTENBHOIO YHUCIIA U €ro
cBoiicTBa. [IpuOIMKEHHBIC BBIYHCIICHUS, MpaBIJIa OKPYIJICHUS, MPHUKHIKA H OICHKA
pe3ysbTata BEIYUCIICHUH.

CreneHsb ¢ 1eTbIM TI0Ka3zateseM. burom Herorona. Mcnons3oBanue moaxoasmierd (opMsl
3aNKUCH JIEHCTBUTENLHBIX YUCEIN I PEIICHUs MPaKTUYECKUX 3a/ad U TPE/CTABICHUS
JTaHHBIX.

ApupmeTrnuecKuil KOpeHb HaTypaIbHOW CTEIIEHH U €0 CBOMCTBA.

CreneHb ¢ palMoOHAJIbHBIM TOKa3aTeleM W €€ CBOWCTBA, CTENEHb C JCHCTBUTEIHHBIM
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IOKa3aTeJICM.
Jlorapugm uucna. CpolicTBa norapudma. [lecATHYHBIC W HATYpPAIbHBIC JOTapU(MEIL.
CuHyC, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC,

ApPKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apryMEHTa.

Hartypanbnuble u uenble uucna. [IpumeHeHHe NPHU3HAKOB AETUMOCTH IENBIX YHCET,
HanOompIIKi oOmmid gemurens (nanee - HOJl) u HanmMeHbIee obiee kpaTHoe (nanee -
HOK), ocraTkoB mo Momyiio, anroputMa EBKima uts penieHuns 3a1ad B HENbIX YHCIIaX.
KommnekcHple dwucma. Anrebpamdeckass W TPUTOHOMETpUYecKas (OPMBI  3amich
KOMIUIEKCHOTO d9Hcia. Apu(METHYECKHe OIeparmii C KOMIUIEKCHBIMH YHCJIAMH.
N3o0pakeHre KOMITICKCHBIX YHCEN Ha KOOPAMHATHOM Iiockoctu. Popmyna Myaspa.
Kophau n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpuMeHeHre KOMIIEKCHBIX YMCEN IS
pemeHns GU3NIECKUX W TEOMETPHUICCKUX 3a/1a4.

Hatypanbuble u unenble uucna. [IpumeHeHHe MPHU3HAKOB AETUMOCTH LENBIX YHUCEIl,
HanOoNmpIIKi oOmMiA genurens (nanee - HOJl) u HanmMeHbIee obiee kpaTHoe (nanee -
HOK), ocratkoB o Mmoay:nio, anroputMma EBKiuaa 11 penieHus 3aa4 B UEeIbIX YUCIIaX.
KommekcHple yucnma. AjreOpamyeckass M TPUTOHOMETPUYECKas (HOPMBI  3amicu
KOMIUICKCHOTO 4Hucia. Apu(METHYCCKHE OIEpaldil ¢ KOMIUICKCHBIMH YHCIIAMH.
N300pakeHre KOMILICKCHBIX YHCENI Ha KOOPAMHATHOM Iiockoctu. Popmyna Myagpa.
Kophau n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpuMeHeHre KOMIUIEKCHBIX YMCEN IS
pemeHns GU3NISCKUX W TEOMETPHUCSCKUX 3a/1a4.

Coaep:xanue NPpaKTHYECKUX 3AHATHIA:

OmnpeneneHne MHOXKECTBA, K KOTOPOMY TNPHHAUICKHT 4HCIO. JeHcTBUS ¢ ApoOsiMu.
Brruncnenue abCcoIIOTHON M OTHOCHTEIHLHOM MOTPEITHOCTH.

Pemenne 3agad ¢ MCMOIB30BaHKMEM JOJEH M MPOLEHTOB. PemleHue 3a1a4d Ha CIOXKHBIE
MIPOIICHTHI.

Beruncienue snorapugmo. [IpeoOpa3oBanne BhIpaKeHUH, COAEPIKALIMX JTOTAPUPMBI.
Brruncienue creneneii 1 kopHeil. [IpeoOpa3oBanue BbIpaKeHUI, COlEPKAIINUX CTEIICHU
U KOPHHU.

Tema 2. @DyHKIMH U
rpaguku

Coaep:xaHue TeOpeTHYECKHX 3aHATHI:

Oynkuusi, cnocodbl 3amanus QyHkumu. Bzaumuo oOpatnbeie ¢yHkuun. Kommnosunms
¢ynkumii. 'paduk pynkiun. DnemMeHTapHble npeoOpa3oBanust rpaguKoB (yHKIHUH.
O06nacTp onpeneneHns: ¥ MHOXKECTBO 3HaueHHH QyHKImn. Hynu ¢pyrkmun. IIpomexyTkn
3HAKOMOCTOSIHCTBA. U&€THBIe W HeuéTHble (QyHKIMU. [lepnogmdeckne QyHKIMU.
[TpoMeXXyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl ¥ MHHHUMYMBI (YHKIHH.
HawnGosbiree 1 HanMeHbIee 3HaUCHNS (QYHKIIMU HA TPOMEXKYTKE.

Jluneiinas, xBagpaTHdHas U IpoOHO-THHEHHAsS QyHKIMH. DJIeMEHTapHOE HCCIIeIOBAHHE
1 TIOCTPOEHHE UX IPadUKOB.

CrenenHas QpyHKIMSA ¢ HaTypajdbHBIM M IIeJIbIM TOKa3aTeneM. EE& cBoiicTBa u rpaduk.
CpoiictBa u Tpaduk KOpHS nN-0ff CTemeHHM Kak (QYHKIUH OOpaTHOH CTENeHH ¢
HaTypaJbHBIM ITOKa3aTeIeM.

[MokazaTesnbHas u lorapudmMuueckas GyHKIMH, UX CBOHCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKIMH IS pEllieHHs] ypaBHEHUI.

TpuronoMmerpuyeckass OKPY)KHOCTb, OIpE/EIeHHE TPUTOHOMETPHYECKNX (QYHKIHMH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIpoleccax M sBIEHMsX. I paduku
peabHBIX 3aBUCHMOCTEH.

I'paduk xomnosunun ynxnuit. ['eomerpuyeckne oOpas3bl ypaBHEHUH 1 HEPABEHCTB Ha
KOOPJMHATHOHN TJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, X CBOWCTBA U rpaduKu.

I'paduueckre MeTombl pELICHUS YpPaBHEHWII M HepaBeHCTB. [ paduyeckue MeTobl
permeHus 3a1a4 ¢ napaMeTpamMu.

Hcnonb3oBanue  rpadukoB byHkupid A HCCIICIOBAHHUST  IIPOLIECCOB H
3aBUCHMOCTEH, KOTOPbIE€ BO3HHKAIOT NPU pEIICHUH 3a7ad U3 JAPYruX y4eOHbIX
MIPEIMETOB U PEATbHOM KHU3HH.

Copaep:xaHue NpaKTHYECKUX 3aHATHIL:

HccnenoBanne  nuHeWHOW, KBajpatuuHoW (yHKmmM W QyHKIOUM — 0OpaTHOM
npornopuroHansHocTd. [TocTpoenue u ureHue rpaduKoB QYHKIHH.

HccnenoBanne cTeneHHOM, OKA3aTeNbHON, JOrapu(MHUIECKOH U TPUTOHOMETPUIECKIX
¢ynkimid. [Toctpoenue u yreHne rpaduKoB GYHKIHH.

Tema 3. YpaBHeHus 1
HEPaBeHCTBa

Copaep:xaHue TeOpeTHYECKHUX 3aHATHI:
TO)KIICCTBEI U TOXIACCTBCHHBIC HpeOGpaSOBaHI/IH. ypaBHeHI/IC, KOPpEHb YpPAaBHCHMUA.
PaBHOCWIBHBIE  ypaBHEHMs] M ypaBHEHUs-ciaeACTBUs. HepaBeHCTBO, pelieHue
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HEpPaBEHCTBA.
OCHOBHBIE METOABI pEHIeHHs IEJbIX M JpOOHO-pallMOHANBHBIX YypPaBHEHHH U
HEpaBEHCTB. MHOTOWIEHB! OT OJJHON NepeMeHHOH. JleleHne MHOrowIeHa Ha MHOTO4JIeH
¢ octatkoM. Teopema be3sy. MHorounens! ¢ ueibiMu koddduientamu. Teopema Buera.
[TpeoOpa3oBaHMsl YUCTIOBBIX BEIPAKEHUH, COAEPIKALINX CTEIIEHH U KOPHH.
HppanuonansHble  ypaBHeHHs. (OCHOBHbIE METOJBl pPELICHHUS HppalMOHAIBHBIX
YpaBHEHUM.

ITokazaTtenpHble ypaBHEHUs. OCHOBHBIE METOBI PELICHUS TOKA3aTEIbHBIX YPAaBHEHHH.
[IpeobOpaszoBanue BEIpaKEHUI, COMEPKAIIIX JIOTAPU(PMBL.

Jlorapupmuueckre ypaBHeHUs. OCHOBHBIE METOIBI pPEIICHHUS JIOTAPUPMITISCKUX
YpaBHEHUM.

OcHoOBHBIE TpHTOHOMETpHYeckne ¢opmynsl. IIpeoOpazoBaHme TPHUTOHOMETPHUECKUX
BBIpa)XKEHUH. PeleHne TpuroHoMeTpu4eckux ypaBHeHUH.

Pemenne cucreM IUHEHHBIX YpaBHEHMH. MaTpulia CHCTEMBbl JIMHEHHBIX ypaBHEHUM.
Onpenenurenb MaTPUILBI 2X2, €F0 TEOMETPHUECKUM CMBICT M CBOICTBA, BEIYUCICHHUE €TI0
3HA4YEHUs, IPUMEHEHHE ONIPEACIIUTENS sl PEIICHHUS CHCTEMBI TUHEHHBIX ypaBHEHHUH.
Pemenne mpukIagHBIX 3a7ad  C  [IOMOINBIO CHCTEMBl JIMHEWHBIX YpaBHEHHH.
HccnenoBanue NOCTPOEHHOM MOJIENU ¢ IOMOIIBIO MaTPUIl U ONpeAeTUTeIeH.
[TocTpoeHne MareMaTHUECKUX MOJEIEN peanbHOM CUTYallMu C IOMOIUBIO YpaBHEHUI U
HepaBeHCTB. [IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELHICHUI0 MATEMAaTUYECKUX 3a1a4
W 3a7a4 U3 Pa3IMIHBIX 001acTelf HAyKH M PeabHOM KU3HU.

CucrteMa W COBOKYNHOCTb YPaBHEHMH U HEPABEHCTB. PaBHOCHIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHI C TOMOIIbI0 TPUTOHOMETPHUUECKOU
OKpY’>KHOCTH. Perienne TpUroHoMeTpudecKix HEPaBeHCTB.

OCHOBHBIE METOJbI PELICHUS II0Ka3aTelbHBIX M JIOTApU()MHYECKHX HEPaBEHCTB.
OCHOBHBIE METO/Ibl PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEIIEHHs CHCTEM U  COBOKYHNHOCTEH  pPallMOHAJIBHBIX,
UPPALMOHAJTBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETPaMH.

IIpuMeHeHre ypaBHEHHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aJ4ad U
3a7a4 U3 Pa3IMIHBIX 00JIacTell HAyKH M pealbHON JKU3HH, HHTEPIIPETalys MOIyIEeHHBIX
pe3yIbTATOB.

CucrteMa W COBOKYNHOCTb YPAaBHEHMH U HEPABEHCTB. PaBHOCHIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot060p KOpHEHl TPUTOHOMETPHUYECKHUX YPABHEHHH C TOMOIIbIO TPUTOHOMETPHUUECKOU
OKpY>KHOCTH. Perienne TpuroHoMeTpuYecKiX HEpaBeHCTB.

OCHOBHBIE METOJ/Ibl PEILICHUS] ITI0Ka3aTeNbHBIX M JIOTapU()MHUUECKHX HEPaBEHCTB.
OCHOBHBIE METO/IBI PELICHNUS UPPALNOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEIIeHHs CHCTEM U  COBOKYIHOCTEH  palMoOHaJbHBIX,
MPPALMOHATBHBIX, TIOKa3aTEIbHBIX U JOTapU(PMHUIECKUX YPABHEHHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETPaMH.

IIpuMeHeHre ypaBHEHHH, CCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUYECKUX 3aJad U
33724 M3 Pa3IMYHBIX OOJIacTell HAyKH M pealbHOM JKW3HH, HHTEPIIPETanus NOITydSeHHBIX
pe3yIbTATOB.

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

Pemenne anreOpandeckux ypaBHEHUH ¢ OTHONW HEM3BECTHOM.

Perenue moxa3aTeabHBIX U JIOTapUGMHUECKIX YPABHEHHI.

Pemenne anrebpanueckux HEPABEHCTB C OJHON HEM3BECTHOI METOIOM HHTEPBAJIOB.
Pemrenue moxasaTenbHBIX U JIOTapU(MHIUECKIX HEPABEHCTB.

N300paxeHne yrioB Ha €JMHUYHON OKPY>KHOCTH. BBIUUCIIEHNE CUHYCOB, KOCUHYCOB,
TAQHT€HCOB M KOTAHTC€HCOB YTJIOB C IOMOIIBI0 €AUHUIHON OKPYKHOCTH.
[TpeobpazoBanue TPUTOHOMETPUIECKHUX BBIPAKCHUH.

Pemenne TpUroHoMeTpUYECKUX YPaBHEHUN U HEPABEHCTB.

Pemenne cuctem NMHEHHBIX ypaBHEHUN C IBYMs U TPEMsI HEU3BECTHBIMU. Pemenue
CUCTEM HEIMHEUHBIX YPaBHEHHH.

Pemenune cucteM HEpPaBEHCTB ¢ OJHON HEU3BECTHOIL.

Tema 4. Hauana
MaTeMaTH4ecKoro
aHaJIH3a

Copaep:xaHue TeOpeTHYECKHUX 3aHATHI:

INocnenoBarensHOCTH, CIOCOOBI 3a/laHus MOCIe10BaTENbHOCTEN. Merton
MaTeMaTHYECKOW HUHIYKIMH. MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEI0BATEIBHOCTH.
HcTopus BOSHUKHOBEHHS MAaTEMaTHUECKOTO aHAJIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX.
Apudpmerrueckasi HW  TeoMeTpuueckas mporpeccud. beckoHewHo  yOwpIBaromas
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reomerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBalOLIeH TIeoMeTpHYEecKOn
nporpeccun. JINHeNHHbIN U HKCIOHEHIHANBHBIHA pocT. Yucno e. @opMmyra CI0XKHBIX
MPOLEHTOB. Vcnonp30BaHUE MPOrpEcCUM s PEIICHHs PeajbHBIX 33/1a4 IPHUKIIaJIHOTO
Xapakrepa.

HenpeprbiBable ¢yHKIMM M uX cBoifcTBa. TOYKM pa3pbiBa. ACHMITOTH TI'paHKOB
¢ynkimii. CpoiicTBa (pyHKUMII HENpephIBHBIX Ha OTpe3ke. MeToJ MHTEepBaloB IS
penieHust HepaBeHCTB. [IpUMEHEHHE CBOMCTB HENPEpPBIBHBIX (DYHKIWH Ui pemeHus
3amad.

Ilepast wm BrOpas mpom3BomHble GyHKIMK. OmpeneneHne, T€OMETPUUECKUA U
(hm3M9IecKui CMBICIT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOH K rpaduKy GyHKIUH.
[IpomsBomuble »meMeHTapHBIX (yHKIWA. [Ipon3BogHas CyMMBI, TIPOW3BEICHHUS,
YaCTHOTO M KOMITO3HINH (DyHKITHH.

[TlpumeHeHne TPOU3BOJAHOM K HCCIENOBaHMIO (QYHKUMA Ha MOHOTOHHOCTh U
9KCTpeMyMbl. HaxoskneHne HaumOOJBLIETO0 M HAWMEHBIIEro 3HAYEHWH HENpepBIBHON
(hyHKIIMM Ha OTpe3Ke.

[TpumeHeHne TPOU3BOJHOM Ul HAXOXKICHUS HAWIIY4IIETO PELICHUs] B IPUKIATHBIX
3ajavax, AJIsl ONpe/iesIeHHs] CKOPOCTH M YCKOPEHHS Ipoliecca, 3alaHHOro (hopMyJIon Uiu
rpadu KOM.

ITepBooOpasHasi, OCHOBHOE CBOWCTBO TEpBOOOpa3HBIX. [lepBo0Opa3HbIe AIIeMEHTAaPHBIX
¢ynkimii. [IpaBnna Hax0XAEHUS NEPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuii cMbIci HHTErpana. Beraucienne onpenenéHHoro nHTerpaia
o ¢popmyne HerotoHa-JIeiiOHMIA.

[TpumeHeHne wWHTErpana A HAXOKACHWS IUIOMANeH Iutockux ¢uryp m oO0bEMOB
Te€OMETPHUECKUX TEll.

[Mpumeps! pemennit nudpepeHnnaNbHBIX ypaBHeHHH. MaTtemMaTiHueckoe MoJIeTMpOBaHNE
peabHBIX MPOLIECCOB € MOMOIIBIO uddhepeHInaIbHBIX YPaBHEHHUH.

Copaep:xaHue NPaAKTUYECKUX 3aHATHIL:

HaxoxneHue npenesos Mocie 0BaTeabHOCTEN.

Haxoxnenue npenesioB GyHKIUHA.

[Mouck npousBoaHbIX (yHKIMIA. [Torck TOUkH MUHIMYyMa 1 MakCUMyMa (DyHKLIUH.
ITonck HanOOJIBIIEr0 M HAMMEHBIIETO 3HAUeHHs (PYHKIMU Ha OTPE3Ke.

Tema 5. MHo:xecTBa U
JIOTHKA

Coaep:xanue TeopeTHYeCKUX 3aHATHA:

MHoxecTBO, onepaliii HajJ MHOXKECTBAMH U UX CBOMcTBa. Jluarpammel Diinepa- Benna.
[IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO — alllapaTa s ONHCAHHSA  PealbHBIX
MIPOIIECCOB U SIBJIICHUH, IPU PEIICHNH 3a/1a9 U3 APYTUX YICOHBIX IPEIMETOB.
OnpenencHue, TeopeMa, CBOWCTBO  MaTeMaTHYECKOrOo  OOBEKTa,  CIEICTBHE,
JTOKa3aTeNbCTBO, PABHOCHIIHHBIC YPABHEHHSI.

Coaep:kanue NpaKTHYECKUX 3aHATHIA:
Pemenue 3agayu. Onepaiy HaJl MHOKECTBAMHU.

Pasnen 2. I'eomerpust

Tema 6. IIpsiMble n
TJIOCKOCTH B
NPOCTPAaHCTBeE.

Copaep:xaHue TeOpeTHYECKHMX 3aHATHI:

OCHOBHBIE IOHATHA cTepeoMeTpun. Touka, IpsMasi, IOCKOCTh, IPOCTPAHCTBO.
[MTonsiTne 00 aKCMOMATHYECKOM TIOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsMblX B IPOCTPAHCTBE: IEPECEKAIOIUECS, TapAJIIIEJIbHBIE U
CKpelMBatomuecs npsimsie. [lpusnaku ckperuBaromuxcs npsameix. [lapannenbHocTb
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE: MapajliesIbHbIE NPSIMbIE B IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSMBIX, TApaJUIETLHOCTh NPSIMOM U TIIocKoCTHU. [lapamiensHoe u
HEHTpaIFHOE POCKTUPOBaHUE, N300paxeHue Guryp. OCHOBHBIC CBOHCTBA
MapajuieIbHOTO POeKTHpOoBaHus. V300pakeHre GUTyp B mapauiebHOM MPOSKITUH.
VYTisl ¢ COHaNpaBIEHHBIMU CTOPOHAMH, YTOJI MEXY IPSIMBIMU B IPOCTPAHCTBE.
[TapanmnenbHOCTD MJIOCKOCTEN: NapaliebHble MIOCKOCTH, CBOMCTBA MapajulelIbHbIX
miockocTeit. [Ipocrelinme mpocTpaHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH: TETPAdIP,
napajuleJIenuIes, IOCTPOCHNUE CEUEHU.

[eprieHIUKYIAPHOCTD PAMON U IJIOCKOCTH: EPIICHANKYIISIPHBIEC IPSIMBIE B
MIPOCTPAHCTBE, MPSIMbIE Mapajlie/IbHBIE M MIEPIEHANKYISIPHBIE K MIIOCKOCTH, TPH3HAK
HNEPIEHIUKYJISIPHOCTH MPSIMOX U INIOCKOCTH, TEOPEMA O IPAMOM NEPIEHAUKYISIPHON
miockocTd. OpToroHanbHOE MpoeKkTHpoBaHue. [leprnennukynsp 1 HaKJIIOHHBIE:
paccTosiHUE OT TOUKH 0 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIOCKOCTH, IPOEKIUs
(Uryphl Ha IWIOCKOCTH. [IepIeHIUKYIIPHOCTD IIOCKOCTEH: IPU3HAK
NEePIEeHIUKYISIPHOCTH ABYX IIOCKOCTel. Teopema o Tpéx nepneHauKyisipax.
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VYTibl B IPOCTPAHCTBE: Yol MEXAY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN yrod,
JUHENHBIN yron ABYrpaHHOro yria. TpéxrpaHHblil 1 MHOrorpaHHsle yrisl. CBOHCTBa
IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBONCTBA IIOCKUX U JIBYTPAHHBIX YTJIOB
TpéxrpanHoro yria. TeopeMbl KOCHHYCOB M CHHYCOB JAJIsl TPEXTPAHHOTO yTia.

Coaepmalme MNPAKTUYCCKUX 3aHATHIA:
Pelienue 3ama4 Ha MOUCK yrjia MEKAy NpAMbIMU, TITIOCKOCTAMU, HpHMOﬁ " IJIOCKOCTBIO.

Tema 7.
MHoOrorpaHHUKH.

Copaep:kaHue TeOpeTHYECKHUX 3aHATHI:

Bunsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas npusma,
npsiMast ¥ HaKJIOHHAsI IPU3MBbI, OOKOBasl M MOJTHAs TIOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIN NapajlieenuIe] U ero ceoicTea. Kparyaiiue nytu
Ha ITIOBEpXHOCTH MHOTOTpaHHuKa. Teopema Ditnepa. [IpocTpaHcTBeHHAs TEOpeMa
IMudaropa. [Tupamuaa: n-yronpHast TUpaMuAa, MpaBWIbHAS U yCEUEHHAS THPAMHUJIBL.
CpoiicTBa pébep 1 OOKOBBIX TpaHel MpaBIIbHOMN upaMusl. [IpaBUIbHEIE
MHOTOTPaHHHMKH: IPaBUIbHAS IPU3Ma U IPaBUIbHAS TUPaMU/A, TPaBUIbHAS
TpeyroyibHas MpaMuaa U NIpaBUIbHBIA TeTpa’ap, kyo. [IpeacraBnenne o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3/p, AOAEKadAP U UKOCAIP.

Berunciienye a3eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans 60koBoi
MOBEPXHOCTH U MOJTHOM MOBEPXHOCTHU NPSAMON MPU3MBI, IJIOIA/lb OCHOBAaHUH, TeOpeMa o
OOKOBOI IOBEPXHOCTH NPSIMOH Mpu3MBl. [1nomans G0KOBOH MOBEPXHOCTH H
MOBEPXHOCTHU IIPABUIILHOM NMUPaMUJIbIL, TEOPEMA O IIOIAAN YCEUEHHOW TUPAMUJIBL.
CuMmMeTpHs B IPOCTPAHCTBE. DIEMEHTBI CHMMETPHH MPAaBUIBHBIX MHOTOTPAHHUKOB.
CummeTpus B IPaBUIBHOM MHOTOTPAHHUKE: CHMMETPHS MapaJUIENEUIe1a, CHMMETPHS
MIPaBUJIBHBIX IPU3M, CHMMETPHsI IPABUIbHON MUPAMUIBL.

Coaep:kanue NPpaKTHYECKUX 3AHATHIA:
Permenne 3a1a4 Ha TOMCK 00beMa U IUTONIAIM TOBEPXHOCTH MHOTOTPAHHHUKOB.

Tema 8. Bexkrtopbl u

KOOPAMHATHI
NpOCTPaHCTBe.

B

Coaep:xanue TeopeTHYeCKUX 3aHATHIA:

IloHsATHA: BEKTOp B MPOCTPAHCTBE, HYJNEBOH BEKTOP, [UIMHA HEHYJIEBOIO BEKTOPA,
BCKTOPBLI  KOJUIMHCAPHBLIC, COHAINPABJICHHBIC W IPOTUBOIOJIOXKHO HaIPaBJICHHBLIC
BEKTOpbl. PaBeHCTBO BekTOpoB. JleMCTBUS C BEKTOpaMHU: CJIOKEHHE W BbIUMTAHHE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHE BekTopa Ha umcio. CBoiicTBa
CJIOKCHUS BEKTOPOB. CBolicTBa YMHOKCHU BEKTOpaA Ha YUCJIO. IlonsTue KOMILTaHapHBIC
BekTOpbl. Ilpu3Hak komIiutaHapHocTH TpEX BeKTOpoB. IlpaBwio mnapamienenunena.
Teopema 0 pa3iioKeHUU BEKTOpA 10 TPEM HEKOMILIAaHAPHBIM BekTopaM. IIpsmoyronbHas
cUcTeMa KOOpAMHAT B IpocTpaHCTBE.  KoopauHaTel BEKTOpA. Cea3p Mexny
KOOpAMHATaMHU BEKTOpa M KOOPJAMHATAMM TOYEK. YTod Mexay Bekropamu. CkamspHoe
MPOU3BEICHUE BEKTOPOB.

Bektopsl B mpoctpaHctBe. Omnepanuu HaJl BeKTOpaMHU. BeKTOpHOE yMHOEHHE
BeKTOpoB. CBOIiCTBa BEKTOPHOrO yMHOXeHHA. IIpsmMoyroipHas cucteMa KOOpIUHAT B
npocrtpanctBe. KoopaunaTel Bekropa. Pasznoxxenue BexTopa no 6asucy. KoopanHatHO-
BEKTOPHBIN METOJ IIPU PELIEHUH F€OMETPUUYECKUX 3a4au.

Copaep:xaHue NPaKTUYECKUX 3aHATHII:
Perenue miIaHUMETPUUECKUX U CTEPEOMETPHUECKUX 33424 MPH TOMOIIU BEKTOPOB.

Tema 9. Tena
BpAallleHusl.

Coaep:xaHue TeOpeTHYECKHUX 3aHATHI:

IlousiTus: OUINHAPUYIECKAsA TIMOBEPXHOCTb, KOHUYECKASA IMOBEPXHOCTH, C(bepI/I‘IeCKaﬂ
MOBEPXHOCTh, OOpa3ywomue TmnoBepxHocTed. Tema BpamieHus:: TUIUHAP, KOHYC,
yceu€HHBIH KOHYC, chepa, miap. Bzaumuoe pacmosiokeHre cdepbl U IUIOCKOCTH,
KacaTelmbHas IUIOCKOCTh K cdepe. HM3o0pakeHme Ten BpalleHHs HAa TUIOCKOCTH.
Pa3Béprra nnnuHApa u KoHyca. CuMMeTpus chepsl u mapa.

O0BéMm. OcHOBHBIE cBoWcTBa 00BEMOB Tenl. Teopema 00 00BEME MPAMOYTOIBHOTO
nmapaenenumnena u ciaeacteus u3 He€. OOBEM MNPSAMON W HAKIOHHOH TIPU3MBL,
ITMHIPA, THpaMuIBI U KoHyca. O0BEM IIapa U mapoBOro CETMEHTA.

KomOuHanmu Tenm BpamieHWss W MHOTOTPaHHMKOB. lIpu3ma, BmMcaHHAas B LMJIHHID,
omnncaHHas okoyo IwinHApa. llepeceuenne chepsl n mapa ¢ rwiockocteio. Kacanme
mapa u chepsl IIOCKOCThIO. [IOHSATHE MHOTOTpaHHHKA, OMHCAHHOTO OKOJIO CQepHl,
Cq)epl)l, BIIMCAHHOM B MHOTOI'paHHUK WJIU TEJIO BPpAIICHUA.

[Tnomaak MOBEPXHOCTH LIWJIMHIPA, KOHYca, miomanb chepsl u e€ ygacteir. [lomobue B
npoctparcTBe. OTHOmeHHE OO0BEMOB, IIIOMIAAEH NOBEPXHOCTEH MOAOOHBIX (UTYD.
IIpeobpasoBanme moOAOOMS, TOMOTeTHsA. PemieHme 3amady  Ha  IUIOCKOCTH €
UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHne ceyeHMiI MHOTOTPaHHMKOB M TN BpalleHWs: CEYEHHs IIMHIpA
(mapannenbHO M MEPISHIUKYIIIPHO OCH), CEUeHUs KOHyca (IapajuielIbHOe OCHOBAHHMIO U
Ipoxofsllee 4Yepe3 BEepIIMHY), CeUYeHHs IIapa, METOJbl IOCTPOCHUsI CEYEHHUI: MeTo]
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CJICA0B, METOJ] BHYTPCHHECTO NPOCKTUPOBAHMSA, METO NNEPECHOCA ceKymei/i IIJIOCKOCTH.

Copaep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenue 3a1a4y Ha mouck 00beMa M IUIOLIA M TOBEPXHOCTH TeJl BPAILICHHUSI.

Tema 10. /IBuzkenus B
NMPOCTPAHCTBE.

Conep:xkanue TeopeTHYeCKUX 3aHATHIA:

JBmwxenus npoctpanctBa. OtoOpaskeHus. J[BuxeHus U paBeHCTBO (uryp. Oorme
CBOWCTBA IBW>KEHUI. Buapl NBH>KEHUI: NapallieNbHbIM IEPEHOC, IEHTpaJIbHAS
CUMMETpHS, 3epKabHass CHMMETPHS, TIOBOPOT BOKPYT mpsimoid. [Ipeobpa3zoBanus
nojo6ust. [Tpsimas u cepa Diinepa.

Copaep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenue 3ana4. JIBUKEHUs! B IPOCTPAHCTBE.

Paznen 3. BepossiTHOCTH

H CTATUCTHKA

Tema 11. Cayuaiinbie
codbITUA U
BEpPOSITHOCTH

ConepixaHue TeopeTHYECKUX 3aHATHIA:

I'pad, cesa3ubIi Tpad, myTu B rpade: nukis! u nend. CTeneHs (BaJeHTHOCTh) BEPIINHEL.
I'padst Ha TTOCKOCTH. JlepeBbs.

Crny4aiiHBIe SKCIIEPUMEHTHI (OIBITHI) U CIyYailHBIE COOBITHA. DJeMEHTapHBIE COOBITHS
(mcxonsl). BeposTHOCTH CirydaifHOTO coOBITHSA. BIH30CTH YacTOTHI M BEPOSATHOCTH
coObrTnii. CitydaifHbIe OIIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMH COOBITHSIMU.
Omnepanuu HaJl COOBITUSIMH: NepecedeHre, 00beIMHEHNEe, IPOTHBOIIOIOKHBIE COOBITHSI.
Juarpammel Oitnepa. @opMyiia CI0KESHUS BEPOSITHOCTEH.

VYcnoBHass ~ BEpPOATHOCTb.  YMHOMKEHUE  BeposTHOcTed.  JlepeBo  ciry4aiiHOro
skcnepumenTa. Popmyna nonHoll BeposTtHocTu. Dopmyna baiteca. HesaBucumsie
COOBITHSL.

BunapHsIi ciy9aifHBII ONBIT (MCTIBITAaHKE), yCIeX U Heyaada. He3aBucuMBble HCIIBITAHMS.
Cepusi HE3aBUCHMBIX HCIBITAHHH 1O TMepBoro ycmexa. IlepectaHoBkM u (haKTOpHA.
Yucno couerannii. Tpeyronpauk [ackans. @opmyna 6maoMa HeroToHA.

Cepuss He3aBUCHMBIX HWCIBITaHUA bepHymm. CrydaiiHplii BbIOOp H3 KOHEUHOU
COBOKYITHOCTH.

Coaep:kanue NPpaKTHYECKUX 3AHATHIA:

Permenue 3aa4 1o MONCKY OTHOCHTENIBHOM YaCTOTHI.

Pemrenue 3agay ¢ UCIOIb30BaHUEM KIIACCHUYECKOTO OINPECICHUS BEPOSITHOCTH.
Pemenue 3a1au ¢ HCIOIB30BAHUEM TEOPEM O BEPOATHOCTSIX COOBITHIA.

ITouck cpeHUX YHCIOBOTO pAaA.

Tema 12. Cayuaiinble
BeJIMYMHBI U 32KOH
00JbIINX YK ce

Coaep:xkaHue TeOpeTHYECKHMX 3aHATHI:

Cnyuaiinast BenuuuHa. Pacmpenenenue BeposiTHocTed. JluarpamMma pacmpeneneHusl.
Oneparuu Haj CIy4alHBIMH BeTHYMHAMH. buHapHas ciaydaiiHas BenwuuHa. [IpuMeps
pacrpeieneHuil, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHUAIBHOE.

CoBMeCTHOE pacIlpefelieHHe JByX ClydalHbIX BennuuH. HesaBucumsble ciydaiiHble
BEJIMYMHBI.

Maremariueckoe OXHAAaHHE CiydaliHOW BesmuumHbl (pactpenenenus). [Ipumeps
NPUMEHEHNS] MaTeMaTHYeCKOro OXHMIaHus (CcTpaxoBaHHe, JoTepes). MaremaTtnueckoe
OoXHJaHue OWHApHOW CiydailHOW BeNMYMHBL MareMaTHYeckoe OXHAAHHE CYMMBbI
CITyJaiHBIX BEJIMYMH. MaTeMaTHUeCKoe OXHUIaHIEe T€OMETPUIECKOr0 U OMHOMHUAIIBHOTO
pacrpeenenuil.

Jucriepcuss W CTaHZapTHOE OTKJIOHEHHE CIYYalHOW BEJMYMHBI (pacmpeneieHus).
Jucniepcuss  OMHApHOM  ciydyallHOH  BeNMYHHBL. ~ MaTemMaTHdeckoe  OXKHJIAaHHE
MIPOM3BEACHUS U AMCIEPCUS CyMMBI HE3aBHCHUMBIX CIy4JalHbIX BeIW4HH. [lucriepcus u
CTaHJapTHOE OTKJIOHEHHEe OMHOMHAIBFHOIO pacmpenesneHus. Jlucnepcus u ctangapTHOe
OTKIIOHEHHE FEOMETPUUECKOTO PACIIPEACIICHHS.

HepaBenctBo YeOprméBa. Teopema UeOwprmméBa. Teopema beprymmm. 3akoH OoibmImx
yrces.  BriObopounelii  Meron  mccienoBaHWHA.  BriOOpouHBIE  XapaKTEpHCTHKH.
OreHNBaHUE BEPOSITHOCTH COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocreifmmx
TUIOTE3 ¢ HOMOIIBIO U3YUEHHBIX paclpeeIeHUl.

HenpepsiBable ciydaiinble BenuuuHbl. [Ipumepsl. DyHKIMA IUIOTHOCTH BEPOSITHOCTU
pacmpeneneHus. PaBHOMepHOe paciipeneneHue U ero CBOHCTBa. 3aaduu, MPUBOISIINE K
MOKAa3aTeIbHOMY  paclpeneieHuio.  3aJadd, [PHUBOASIINE K  HOPMAaJIbHOMY
pacnpenenenuro. OyHKIMS MIOTHOCTH BEPOSTHOCTH TOKA3aTEIBFHOTO PacIpeaesiCHHs,
(hYHKIHA TUIOTHOCTH BEPOATHOCTH HOPMAIIBHOTO pactpeseneHust. @yHKIus IIOTHOCTH
1 CBOIMCTBAa HOPMAJIBHOTO pacIpeaeICHus.

[TocenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amadd, NPUBOASAIINE K
pacnpenenenuto [lyaccona.

KoBapmanmss 1Byx caydaiiHpix BenuuuH. Kos¢p¢uuumeHT nmHEHHON KOoppensiuu.
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CoBMecTHBIC HAONIONCHHS ABYX BEIMYMH. BBIOOPOYHBIH KO3(Q(PHUIUEHT KOPPEISAIHU.
Paznuuue mexny JMUHEHHON CBS3bI0 W MPUUUHHO-CIEACTBEHHON CBA3bIO. JlnHelHas
perpeccusi, METOJI HAMMEHBIINX KBaJIPaToB.

Copaep:xaHue NPAKTHYECKUX 3aHATHIA:

Pemienue 3amau Ha HCIOIB30BaHUE 3aKOHA OOJBIINX YHCEIN
Pemenue 3a1a4 ¢ ucnonap30BaHuEM TeopeMbl HeOblmena.
Pemenue 3agau ¢ ucnoap30BaHUEM TeopeMbl bepHyn.
Pewrenue 3aaa4 ¢ ucnosnp3oBaHueM TeopeMsl IlyaccoHa.

Pa3nen 4. Pojib MaTeMaTHKH B hOpMUPOBaHUM PO eCCHOHATbHBIX 3HAHMI

Tema 13. 3nauenue
MaTeMaTHKH B
npogeccuoHaNbHOM
AesITeJIbHOCTH

ConepixaHue TeopeTHYECKUX 3aHATHIA:

3HaueHWe MaTeMaTHKH B )KU3HH YelloBeKa. MaTeMaTnka Kak opma MBIIUICHHS. 3a1a9n
W3y4YCHUS] MATEeMAaTHKH JUIA TIOBBIMICHHSA OOINETO KPyro3opa, KyJIbTypbl MBIIIICHUS,
(hopMHpOBaHUS HAYYHOTO MHPOBO33PEHHSI.

N3ydeHne MaTeMaTHKH KaK CpEACTBA HHTCIUIEKTYaJIbHOTO pa3BUTHSA B YCIOBHSX
MaccoBOTO OOYYEHHsI, BOCIHMTAHUS HHTEIUICKTYalbHOM KOPPEKTHOCTH, KPUTHYHOCTH
MBIIIIEHUsI, (POPMUPOBAHUSI CIOCOOHOCTH pa3inyaTh 00OCHOBaHHBIE 1 HEOOOCHOBAaHHBIC
CYXAEHUS], IPUYUEHUS K NPOJOKUTEIHLHON YMCTBEHHON AEATEIBHOCTH.

Posnb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpuHIun MaTemMaTru3aluy 3HaHus U
NPUHIUI TAPMOHUU (dCTETHYECKOro 0Toopa). JleqyKius U HHAYKIUS B MaTeMaTHKe.
Marematuyeckue dJeMEHTBI B cdepe Typu3Ma M TOCTepUUMCTBA. [IpuMeHeHHe
MaTEeMaTHYECKHUX 3HAHUH B TPOECCHH.

Coaep:kanue NPpaKTHYECKUX 3aHATHIA:
Permenne npukiaHpIX 33129 B 0071acTH Npo(hecCHOHAIBHOM IS TeIbHOCTH.

Ipumepnas memamuxa camocmosmenbHol pabomvl 00Y4AOWUXCS NO OUCYUNTUHE:
ITonroroBka K JICKITHSIM

[ToaroroBka K MPaKTUYCCKUM 3aHATHAM

Pabora ¢ BommpocaMu TEKyIero KOHTPOJISI 3HAHUH P MOATOTOBKE K yICOHBIM 3aHATUIM
Pemrenue 3anau mo odpasiry

Pabora B a5ieKTpOHHON OHOIMOTEYHOMN CHCTeME

CocraBiieHHE KOHCIIEKTOB IIEPBOMCTOYHUKOB M IPYroi yUeOHOM U HAYYHOH JTUTEpaTyphI
Pabora ¢ KOHCITEKTaMH.

2.3. Pacnpenesienne o0beMa JMCHMILIMHBI 10 pa3jejaM, TeMaM M BHAAM Y4eOHOM

padoThbI
2.3.1. YueOHO-TeMaTH4YeCKHil IJIaH 3aHATHI (04Hast popma 00yueHus)
OO0mwmit VYuebnas pabora 00yJaroIUXCs
o0beM BO B3aMMOJICHCTBUU C CamocrosiTens
Pazgen, Tema QUCHUIUTMHBL yueOHOMI npernojgasaTesneM (4ac.) Has pabora
pabotsr Jlexuyn IIpakTuueckue (gac.)
(gac.) 3aHATHS
Pasoen 1. Anzebpa u navana mamemamuueckozo 92 46 46 _
ananusa
Tema 1. Hucna v BEIYUCTICHUS 20 10 10 -
Tema 2. @yHKINYN 1 rpadUKH 20 10 10 -
Tema 3. YpaBHEHHUS U HEPABEHCTBA 20 10 10 -
Tema 4. Hauama MmaTeMaTH4YeCKOTO aHAIHM3a 20 10 10 -
Tema 5. MHOXecTBa U JIOTHKa 12 6 6 -
Pazoen 2. I'eomempus 91 46 45 -
Tema 6. [IpssMbIe U IIIOCKOCTH B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOTOrpaHHUKH. 20 10 10 -
Tema 8. BekTops! M KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpateHusl. 11 6 5 -
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Tema 10. [IBukeHMs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmura 40 20 20 -
Tema 11. Cinyuaiinple COOBITHSI U BEpPOSTHOCTH 20 10 10 -
Tema 12. Cyuaiinble BETUIMHBI U 3aKOH OONBIIUX 20 10 10 )
YHCell
Pazoen 4. Ponv mamemamuxu 6 gpopmuposanuu 8 4 4 _
npogheccuonanbHbix 3HAHUTL
Tema 13. 3HaueHune MaTeMaTHKH B IPO(ECCHOHATHLHOM 8 4 4
JIeSITETIbHOCTH
Ax3amen 1 - 1 -
HUTOro: 232 116 116 0
2.3.2. YueOHO-TeMaTHYeCKUI NJIaH 3aHATHI (3a04uHast popMa o0yueHus )
O6mmit VYuebnas pabora 00yyaromuxcst
o0beM BO B3aHMOJICHCTBUY C CamocrosiTens
Pa3pgen, Tema OUCHUILIMHBI yueOHOI npemnojaasaTesneM (4ac.) Has pabora

paboThI Jlexuyun IpakTuueckue (uac.)

(uac.) 3aHATHA
Pa3zoen 1. Anzebpa u navana mamemamuiecKkozo 92 6 4 82
ananuza
Tema 1. Hucna u BEIYUCICHUS 20 1 1 18
Tewma 2. OyHKIIH U TpaduKu 20 1 - 19
Tema 3. YpaBHEHUS 1 HEpaBEHCTBA 20 1 1 18
Tema 4. Hauana MareMaTH4ecKoro aHanusa 20 2 1 17
Tema 5. MHOXkecTBa U JI0rUKa 12 1 1 10
Pazoen 2. I'eomempus 91 4 3 84
Tema 6. [IpsAMble ¥ MIOCKOCTU B IPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOTOIpaHHUKH. 20 1 1 18
Tema 8. BekTops! 1 KOOPAUHATHI B IPOCTPAHCTBE. 20 1 1 18
Tema 9. Tena BpateHusl. 11 1 - 10
Tema 10. [IBmkeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmura 40 3 1 36
Tema 11. CniyqaitHpie COOBITHST ¥ BEPOSTHOCTHU 20 1 - 19
Tema 12. CriyualiHbie BETUYUHBI H 3aKOH OOJIBIINX 20 5 | 17
qHCcen
Pa3zoen 4. Ponv mamemamuxu 6 popmuposanuu 8 1 I 6
npogeccuonanbHyIX 3HAHUIL
Tema 13. 3HaueHre MaTeMaTHKH B IPO(ECCHOHATILHOM 8 1 1 6
JIeSITETIbHOCTH
Ix3amen 1 - 1 -

HUTOro: 232 14 10 208

2.4. Buabl, GpopMBI M MeTOAbl KOHTPOJISA IVIAHHUPYEMBIX Pe3yJIbTATOB OCBOCHUS

y4eOHOil IMCIUILIHHBI (Kypca)

TeKyI/l/ﬂ/llZ KOHmpOoJib ONpCacsi€T CTCICHb Ka4YeCTBa YCBOCHHA HU3YUYCHHOI'O yqeGHoro

MaTepHrajia TCOPETUICCKOro U MPAKTUYCCKOTO XapaKTepa B X0I€ O6y‘~ICHI/IH. Cucrema TCKYLICTO

KOHTPOJIA YCHCBACMOCTU MNPCAyCMATpUBACT pa3H006pa3HLIe Io (bopMe n COACPIKAHUIO
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KOHTPOJIbHbIE MEPOMNPUATHS (KOHTPOJIbHBIE TOYKH), YYUTHIBAIOIINE BCE BUIbI AYAUTOPHOW U
CaMOCTOSITEIIbHON YIeOHOH ACATEIHPHOCTH 00YYaIOmEerocs.

OCHOBHBIMU BUAAMH TEKYILIETO KOHTPOJIS YCIEBAEMOCTH CTYICHTOB SIBJIIOTCS:

- BXOJIHOM KOHTpPOJIb - HEOOXOIMMBIM Ui YCHENIHOTO IUIAHUPOBAHUS U YIPaBICHUS
y4eOHBIM MTPOLIECCOM;

- TEeMaTHYECKUH KOHTPOJIb (110 MaTeprajgaM U B 00beMe OHOM y4eOHOH TEMBI);

- pyOEXHBIH KOHTPOJL (B OOBEME pa3[eiioB WX TPyNNI TEM [0 JUCIUILIIMHE)
o0ecreunBaroIINi Ka4eCTBO M3YYeHUsI CTYJACHTaMHU Y4eOHOTro MaTepuaia, yrpaBieHue yueOHOi
NESTEIbHOCThIO CTYJIEHTOB U €€ KOPPEKTHPOBKY, a TakKKe CTUMYJIUPOBAHUE PETYISIPHOM,
[[eJICHAIIPaBICHHON pa0OThl CTYIEHTOB, AaKTUBU3ALMS HMX [03HABATEIbHOW JIE€ATEIbHOCTH;
orpeziefiecHue YpOBHS OBJIQJICHUS CTYACHTaMU HaBBIKAMU CAMOCTOATEIbHOW paboThI, CO3/1aHuE
ycioBuil st ux ¢opMupoBaHus. PyOekHbIII KOHTPOJIb MOXKET MPOBOJIUTHCS HECKOJIBKO Pa3 B
CEMECTp, B BHJIE MPEABAPUTEIHLHOTO KOHTPOIIS (Tepes SK3aMeHOM) U / Wiu B (popMe UTOTOBOTO
KOHTPOJIsI, HAMPABJICHHOTO Ha BBISBICHUE CTETNICHH OBIAACHHS CTYACHTAMHU CHCTEMOI 3HaHUH,
YMEHH W HaBBIKOB, MOJIYYEHHBIX B MPOIECCE HM3YYCHHs] Y4eOHOU IUCIUIUIMHBI. MTOTOBBIi
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3y4YeHHs Y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (OpMaMU TEKYIIETO KOHTPOJSI YCHEBAEMOCTU CTYJEHTOB SIBISIFOTCS:
YCTHBIN OMpPOC HA JICKIUSAX, TPAKTHUYECKUX M CEMHHAPCKHUX 3aHSATHUSX, MPOBEPKA BBIMIOIHEHUS
MUCbMEHHBIX JOMAIIHUX 3aJaHuil, MPOBEJCHHE KOHTPOJIBHBIX paboT, TEeCTUPOBAHUE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), KOHTPOIb CaMOCTOSATENbHOW paboThl CTYIAEHTOB (B
MUCHbMEHHOW WM YCTHOU (opMme) U T.J.

Ilpomesicymounas  ammecmayus  (KOHmponp)  OOy4aroOUMXcsd 1O  JUCIUILINHE
o0OecrieunBaeT OIEHUBAHUE PE3yIbTAaTOB Y4YeOHON JEATENbHOCTH CTYyAEHTa 3a CeMecTp,
CIy)KalllM{ N7l ONpeleleHHus] YPOBHS KadyecTBa MOJATOTOBKU CTYACHTOB B COOTBETCTBUU C
tpeboBanusiMu OI'OC COO u ®I'OC CIIO no cneunansHocTU. [IpoMexyTouHas arrecranus
OCYIIECTBIISIETCS B KOHIIE CEMecTpa M 3aBepllaeT H3ydyeHUe OTACIbHOM AUCIUIUTMHBI /
MEXIUCIUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [IpomexyTounast arrecTarus
peanusyercs B popme 3adera / uddepeHIMpoBaHHOTO 3aueTa / HIK3aMeHa.

Pezynomamor oceéoenuss oucyuniunsl JOCTUTAIOTCS 32 CYET MCIOJIB30BAaHUS B IpOIECCe
0oOydeHHUs] aKTUBHBIX M WHTEPAKTUBHBIX METOJOB W TEXHOJOTUH (POPMHpPOBAHUS 3aJaHHBIX
pe3yIbTaTOB OOYUYECHHSI Y CTYJCHTOB.

2.5. Ucnonb30BaHue B Mpouecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHil (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

Bkirouenne B ydeOHBI TIpoOlleCC aKTHBHBIX W HMHTEPAKTHBHBIX METOAOB OOY4YSHHS
aKTHBHM3MPYET IO3HABATEIFHYIO aKTUBHOCTh CTYACHTOB, YCWJIMBACT UX MHTEPEC U MOTHBAIHIO,
pa3sBUBAET CIIOCOOHOCTh K CaMOCTOSATENILHOMY OOy4YeHMI0O M olecreduBaeT 0Oojee IOJIHOEe
ycBOeHHe MH(opMaIuK (eciy MpH JISKIMOHHOW 1o/1aue MaTepuana ycauBaercs He 6oiee 20%,
uH(OpMaluu, TO B 1eJI0BOi urpe — 10 90%).

AKTUBHOE M WHTEPAaKTHBHOE OOy4YeHHE IMpearoyiaraeT oOydeHHe, IOTPYKEHHOE B
oO0IleHHe, KOTOpPOE COXpaHseT KOHEYHYIO IIeb W OCHOBHOE COJep)KaHHE NpeaMeTa, HO
BUJIOM3MEHSET (OPMBI M TIPHEMBI BEICHUS 3aHATHA. K HaydyHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTHBHOE OOYUEHHE OTHOCATCS OOyYSHHE Yepe3 ONbIT U
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COTPYIHUYECTBO, YYeT pa3iuuuid B CTWIAX [IO3HAHUSA, MCIOJIb30BAaHUE IOUCKOBBIX,
HCCJIEIOBATENLCKUX M UTPOBBIX METOJIOB.

WNurtepakTuBHOE 00ydueHwe Kkak ocobas ¢opMa oOpraHu3aluy IO3HABATEIbHOM
JESTEIbHOCTH O00eCleynBaeT BOBJIEYEHHOCTh BCEX CTYACHTOB B 00pa3oBaTeNIbHBIN Mpoliecc,
co3laeT ycJIOBUS JUisi OOMEHa, B3aUMHOTO OOOTAalleHMs] 3HAHUSMHU, HAEIMHU, CIOCOOaMHU
JESTEIIbBHOCTH, CIIOCOOCTBYET YCTAHOBJICHUIO SMOIMOHAJIBLHBIX KOHTAKTOB MEXIY CTYJIEHTaMH,
npuy4aer padoTaTh B KOMaHZE, CHUMAeT HEPBHYIO HArpy3Ky, IOMOTaeT HCHBITaTh YYBCTBO
3alUIIEHHOCTH, B3aUMOIIOHUMAHUS U COOCTBEHHO! yCIIEUTHOCTH.

K MeronaM akTHBHOTO U HHTEPAKTUBHOTO OOyYEHUSI OTHOCSTCS:

Hzeposvie mexnonozuu: nenoBasi Urpa, CIOKETHO - poJieBask Urpa, UMUTALIMOHHBIE UTPBI,
UTPOBBIC 3aHATHS Ha MOJENsIX (HMCKyCCTBEHHass oOpa3oBaTeibHasi cpena, KOMIBIOTEpPHbIC
JIEJIOBbIE WUIPbI), CTAXHPOBKA (C BBHIMOJIHEHHEM WM O€3 BBITOJIHEHUS JOKHOCTHOW POJIH),
JEHCTBUS MO0 UHCTPYKIUH (2JITOPUTMY)

CumyayuoHusili ananu3: aHalu3 KOHKPETHBIX CHUTYallMil, pelIeHHe CUTYaTUBHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4, KEHC-TeXHOJOTUH (MJUTIOCTPAaTHUBHBIC y4eOHBIE CUTYallMH, KEUCHI C
dopmupoBanueM u 6e3 dopmupoBaHus NPoOIEMBI, TPUKIATHBIE YIpPaXHEHHs), pazoop
WHIUJCHTOB U3 IPAKTHKHU, 0ACKET-METO U T.1.

Depucmuueckue MmMexHONO2UU 2eHepUPOB8aHUs uodeu: «MO3TOBOW IITYpM», CHHEKTHKA,
accoruanuu (metadopsl)

Tpenune-memo0si: COIUATHHO-TICUXOJIOTHUECKUNA TPEHUHT, TPEHUHT JIEIOBOTO OOIICHMS,
MICUXOTEXHUYECKUE UTPBI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JIEKIIMM M CEMHHAPHI, JICKIHMH-
JTUCKYCCUM, TIEPEeKPECTHbIe AMCKYCCUHU, TEMaTHYeCKHe ITUCKYCCHM: KPYIJbIA CTON, Mpecc-
KOH(epeHIUs / HaydyHO-TIpaKTU4Yeckasi KoHpepeHus, 1e0aTol

IIpoexmnoe obyuenue: pa3paboTKa TBOPYECKOTO WHAMBUAYAIBHOTO WM TPYIIOBOTO
MPOEKTa, HMCCIEA0BATENbCKUE MPOEKTHl, MHPOPMAIIMOHHBIE MPOEKTHI, TBOPUYECKUE MPOECKTHI,
COILIMATTbHO-OPUEHTUPOBAHHBIE TPOEKTHI, HTPOBOE MPOCKTUPOBAHUE

Komanonoe o6yuenue: paboTa B MalblX TIpyINIax, HWHTEPBbIO, pPaboOTa «TPYIIIBI
HKCIEPTOB»

Tecmosvie mexnonocuu o6Oyuenus (MIOMUMO KOHTPOJS TECTHl BBHIMOTHSIOT TaKkKe
JTUArHOCTHYECKYIO, 00YJaroIlylo, OpraHU3yIOIIYI0, Pa3BUBAIOIIYIO Y4eOHbIe ()YHKIIHH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, TECTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHonorus (MeTOJ AaKTUBHOTO COILIMOJIOTHYECKOTO
TECTHUPOBAHUS, aHATTU3a U KOHTPOJIA)

2.6. 3apaum, ypoBHHM, BHABI H (OPMBI CAMOCTOSITEJLHOH PadOTBI M INepevYeHb
y4eO0HO-MeTOAMYeCKOro odecrnevyeHusi A1l CAaMOCTOSITeIbHON padoThl 00y4aOIIUXCH

CamocrosarenbHass paboTa CTYAEHTOB  SIBISIETCS  00A3aTENbHBIM  KOMIIOHEHTOM
o0pa3oBaTeNbHOTO Tpollecca, TaK Kak OHa CIocoOCTByeT Oosiee TIIyOOKOMY OCBOEHHUIO
U3y4yaeMoOl JAMCLUIUIMHBL, 00€CIeUnBAEeT 3aKpeIyICHHE MOJIy4aeMbIX Ha JIEKIIMOHHBIX 3aHATHIX
3HaHUH IMyTeM NpUOOPETEeHUs] HABBIKOB OCMBICIICHUS M PACHIMPEHHS UX COAEp’KaHHs, HAaBBIKOB
peLIeHUsT aKTyalbHBIX IPAKTHUECKUX 3a]ad, Hay4YHO-HCCIIEOBATEIbCKON JIeATEIbHOCTH,
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MOJATOTOBKM K CEMHWHApCKAUM UM TPAKTUYECKUM 3aHATHSM, clade 3a4eTOB M JK3aMCHOB,
obecrieurBasi TeM caMbiM (JOPMHUPOBAHUE PE3YIHTATOB OOyUCHHUS.

CamocrosTenbHass paboTa CTYIEHTOB SIBIISICTCSI COBOKYITHOCTBIO ayIUTOPHBIX U
BHEAYJMTOPHBIX 3aHATHA M paboT, 00ECHEUMBAIONIMX YCIEIIHOE OCBOCHUE O00pa3oBaTEIbLHON
POTpaMMBI CpeHero o0mero oopa3oBaHusl.

B pamkax ocBOeHHsI OCHOBHOW MpPO(eCcCHOHAIBLHONW 00pa30BaTEIILHOW MPOrPaMMBbI
cpeaHero  Mpo(decCHOHAILHOTO  O0pa30BaHHMS CaMOCTOSITEIbHAasE paboTa  OOydYarommxcs
HalpaBJICHA HAa PEUICHUE CIEAYIOIINX 3a/1a4:

- 3aKperuieHHe M PaclIMpeHHe 3HAHWH, YMEHUWH, MOJYYEHHBIX CTYICHTaMH BO BpEMsI
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, (HOPMUPOBAHHE HA UX OCHOBE YCTOWYHMBBIX CTEPEOTUIIOB
YMCTBEHHOU M (PU3HUYECKOM JCATEIbHOCTH;

- TpuOOpeTeHHWE JIOTIOJIHUTEIFHBIX 3HAHMH W  HABBIKOB 10  JIUCIMILIMHAM,
MEKIUCIUIUTMHAPHBIM ~ KOMILICKCaM,  MPO(ECCHOHANBHBIM ~ MOIYJISIM,  IPAKTHYECKOMY
00y4eHuIo;

- (¢dopmMupoBaHME ¥ pa3BUTHE 3HAHWI W HABBIKOB, CBSI3aHHBIX C HAY4YHO-
UCCIIEIOBATEIbCKON JCATEIbHOCThIO, HABBIKOB CAMOOPTaHU3AIHH;

- (opMupoBaHHE CaMOCTOSTEIBHOCTH MBIIUICHHUS, CIHOCOOHOCTH K CaMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPEaTH3aIIHH;

- BbIpa0OTKa HaBBIKOB  3(PPEKTHBHOH  CaAMOCTOSATEILHOW  TPOQPEeCcCHOHATBHOMN
NPaKTUYECKON U yu4eOHO-UCCIIC0BATEILCKOM eI TeIbHOCTH

YPOBHHU CaMOCTOSTENBHON pabOThl 00Y4AIOIINXCS:

1. CamocTtosaTenbHas pabora mo o60pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIHHOCTH) —
IpeIoiaracT HEMOCPEICTBCHHBIN MEPEHOC H3BECTHOI'O CIIOCO0a pEIICHUs B aHATOTHYHYIO
cutyanuoo. PaboTa BBINOJHSAIOTCS Ha OCHOBE AJTOPHUTMOB, PaHEE MPOJCMOHCTPHPOBAHHBIX
npernojiaBaTesieM M ONPOOOBaHHBIX CTYJCHTAMH TPU BBIMOJIHEHUHM TPEABIIYIINX 3aJlaHHA.
Bocnpoussenenre  anroputMoB  CHOCOOCTBYET (OPMUPOBAHMIO yMEHUH U HaBBIKOB,
3alIOMHUHAHUIO CIIOCOO0B CaMOCTOSITENTFHOM paOOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas  pabota  —  PEKOHCTPYKIHUS  (TIOPOTOBBIA  YPOBEHB
CaMOCTOSITENILHOCTH) TPEINoiaraeT OCMBICICHHBIM TEPEeHOC 3HAHUW M YMEHHH B THUIOBBIE
CUTYallid, YYUT aHAJTU3UPOBATH COOBITHSA, SIBICHUSA, (PAKThI, CO3/AET YCIOBHUS ISl Pa3BUTHUS
MBICTUTENILHON aKTUBHOCTH OOydarouuxcs, GOpMHUPYIOT MPUEMBI U METOJbI MO3HABATEIBHOMN
NeSITeTbHOCTH.

3. CamocrostensHas pabota —  wuccienoBaHue  (MPOJABUHYTHIH  YpOBEHBb
CaMOCTOSITEJIbHOCTH) - OCHOBAaHa Ha IOCTOSTHHOM IOMCKE HOBBIX peLIeHHH, 0000LIeHnun u
CUCTeMAaTH3allMK TOJyYEeHHBIX 3HAHHWH, MX TEpeHOCe B HMHBbIE HECTaHIApTHBIE CUTYallud H
HampaBlieHa Ha (POPMHUPOBAHUE U PA3BUTHE TBOPUYECKOU EATEIBHOCTH O0YYarOIINXCS.

CprKTypa CaMOCTOSTEIbHOMI pa6OTBI BKJIHOYACT TpUu OCHOBHBIX oTara:
MOATOTOBUTEIbHBIN (OpHCHTHpOBO‘-IHBIﬁ), HCIIOJIHUTENIbHBIN U KOHTpOJlBHO-ﬂHaFHOCTHqCCKHﬁ.
B paMKax YKa3aHHBIX 3TAIIOB IMOCICAOBATCIbHO BBIITOJHAKOTCA CICAYIOIIUC yqe6HHe JIeHCTBUS:
aHaJIn3 yqe6H0ro 3aaHusl U CPOKOB C€ro BBIIIOJIHCHUSA, ITOUCK CIIOCOOOB M CpeacTB €ro
BBITIOJIHCHHUA; IIJIAHUPOBAHHUEC XOJa BBIIIOJIHCHUA 3alaHUS W IMPOTHO3UPOBAHUC BO3MOKHBIX
SanyI[HCHHﬁ; IIpOBEpPKA, OLICHKA U CaMOOIICHKA IMMOJTYYCHHBIX PC3YJIbTATOB.
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CamocrosiTenpHas padbora

Bun
CaMOCTOSITEILHOM
paboThl

CopepxaHre caMOCTOSATEIIBHON pabOThI

[Tpumepnoe
BpeMs

Iloaroroska x
JIEKITAH
(TeopeTnueckoMy
3aHATHIO)

CamocrosTenpHas padoTa MO IMOATOTOBKE K JIGKIMH HEOOXOquMa s
MIOBTOPEHUSI N3yYEHHOTO paHee MaTepHaa, MOCKOJIbKY U3ydeHHE T000H
JUCLUIUIMHBL CTPOMUTCS Ha MOCIEJOBATEIBHOM OCBOEHHM pa3feioB U
TeM, KaAas W3 KOTOPBIX TaK WIM WHAade CBSA3aHA C MPEIBITYIIUMH.
IlooToMy  ypOBEHb  OCBOEHHS  KOHKPETHOW  JUCHMIUIMHBI U
(OpMHPOBAHUSI COOTBETCTBYIOIINX PE3yIbTATOB OOYUCHHUS HANpPSIMYIO
CBSI3aH C T€M, HACKOJNBKO CTYAEHT OPHEHTHPOBAH Ha IOJIYy4YEeHUE Ha
JIEKIMSAX HOBBIX 3HAHWM, JOTOJHAIOMNX YK€ MMEIOIINECS 10 JaHHOU
JUCLUIUIMHE.

20 MUHYT

ITonroroska k
NPaKTHYECKOMY
(cemuHapCcKOMY)

3aHATHIO

CamocrosarenpHas  pabora  oOy4aromuxcs IO  IOATOTOBKE K
MIPaKTHYECKOMY 3aHSTHIO TPEJIIONIaraeT OCMBICIICHUE LIEJIU U 3aJiad ero
NIPOBEJCHUS, OBNAJCHHE HABBIKAMHM AHAINTHYECKOH W HAydHO —
HCCIIEI0BATENIbCKOM ACSITEIbHOCTH.

CamocrosiTenpHass TOATOTOBKAa K IIPAKTHYECKOMY (CEMHHApPCKOMY)
3aHATHIO HallpaBJICHa Ha:

- pa3BHUTHE HABBIKOB pabOTHI C HAYYHON M MHOM JINTEPATYpPOii;

- (opMupoBaHHE HABBIKOB (HOPMYJIHPOBKU 3afadu / BBISBICHHA
poOIeMBl 1 YMEHHUSI UX aHAJIW3UPOBATh, BBIACIATH COCTABHBIC YACTH,
OTPENEIIATh 3TAIbl PEIICHUS 3a1a4u / IPOOIIEMBI;

- TIONCK W aHalu3 MAONOJIHUTENFHOH HWH(OPMAILMH, MO3BOJISIOIICH
riy0ske pa3o0parhCsi B OTAEIBHBIX BOIPOCAX TEMbI MM CHOPMUPOBATH
LIEJIOCTHOE IPEICTABICHHUE IO TpobieMe;

- BbIpa0OTKY YMEHHUsI (QOpMYJIHMpOBaTh 33jJa4d MOUCKa HH(OpMAINH,
ONIPEAETATh  HEOOXOAWMBIC  HMCTOYHHUKM  uHpopMammu W WX
aKTyaJIbHOCTb, CTPYKTYPHUPOBATh MOJy4aeMyl0 WH(OpMALUIO, BHIACISS
Hanboiee 3HAYMMYIO 4acTh, OIEHWBATH NPAKTHYECKYI0 3HAYUMOCTH U
oopMIISITh pe3yIbTaThl IOUCKA;

- (hopMHpOBaHHE W Pa3BUTHE HABBIKOB I'PAMOTHOTO H3JIOXKECHHUSI CBOUX
MBICTIEE B YCTHOH W THUChMEHHOW (opMe C HCIOIb30BAHHEM
COBPEMEHHOH HAay4HOH INpoQecCHOHATbHOH TEPMUHOJIOTHH, JUIA
HOATOTOBKH COOCTBEHHOTO BBICTYIUIEHHUS 110 00CYKIaeMbIM BOIIPOCAM;

- (¢opMupoBaHNe HaBbIKa apIyMEHTHPOBAHHOTO BEICHHS JUCKYCCHH T10
o0cyxaaemMoit mpobieme.

PaGora Ha mNpakTHYECKOM 3aHSATHM HAIpaBlIeHa B TOM YHCIIC Ha
U3MEHEHHE CTYICHTOM caMoro ceOs. JlaHHbIil pe3ynbTaT OueHb BaXKeH,
TIOCKOJIbKY OH o0ecreunBaeT (OpMHUPOBAHHUE LENOTO psifa Pe3yabTaToB
00yueHHs, HaIPUMeEp, CIIOCOOHOCTh:

- OpraHH30BBIBATh COOCTBEHHYIO [EATEIBHOCTH, BBHIOMPATH THUIIOBBIC
METO/Ibl U CIIOCOOBI BHINMOJHEHUS NPO(ECCHOHATBHBIX 33/1a4, OILICHUBATh
nx 3(p(heKTUBHOCTH U Ka4ecTBO;

- CaMOCTOSITENBHO  ONpeNeNisiTh  3aJauyd  Npo(EeCcCHOHATBHOTO |
JIMYHOCTHOTO PpAa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHHEM, OCO3HAHHO
[UIAHUPOBATH TOBBIIIEHNE KBATH(DUKAIINH;

- OCYIIECTBIISITH IIOMCK M HMCIIOJBb30BaHWE HH(OpManny, HeoOX0IUMOMH
i 3(GQGEKTUBHOTO  BBHIMONHEHWS  NPOo(ecCHOHANBHBIX  3aj1ad,
IPOoQeCCHOHANBHOTO U JINYHOCTHOTO Pa3BUTHS U T.II

30 - 60
MUHYT

IToaroroBka k

Komnoksuym mpencTaBisieT co00i KOJUIEKTHBHOE OOCYXIECHHE pa3zieria

30 - 60
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KOJZIOKBHYMY

JUCHUIUIMHBL HA OCHOBE CAMOCTOSTEIBHOIO M3YUCHMS 3TOTO pasjena
cryaeHTamu. IIoAroToBKa K KOMJIOKBUYMY OCYLIECTBISIETCA Ha OCHOBE
MIEpeyuHs] BOINPOCOB, IIOATOTOBIEHHOTO IIPENOJABATENIEM, OTBETHI Ha
KOTOpBbIE HEOOXOAMMO IOJYYUTh TIPH M3YYEHHH OIPEJEIICHHOTO
NepeuHsl HaydHbIX HCTOYHHMKOB. CTyneHTaM BO  HEOOX0AMMO
03HAKOMUTBHCA CO CIIEIHAIbHON JIUTEepaTypoil, BBIIUCATH U3 HEE OTBETHI
Ha BOIIPOCHI, KOTOpbIe OymyT oOcCyXnmaTbcsi Ha KOJUIOKBHYME,
c(opMyIMPOBaTh CBOE MHEHHUE MO KaXKAOMY M3 BOIIPOCOB.

MUHYT

ITonroroska k
KOHTPOJILHOI

(mpoBepouHOit)
pabote

CamocrosTenbHas IOATOTOBKA K KOHTPOJIBHON paboTe BKIIOYAET B ceOs:
- M3yYeHHE KOHCIEKTOB JIEKIMH, PacCKpPBIBAIOIIMX Marepuall, 3HaHUe
KOTOPOTO TIPOBEPSIETCS KOHTPOIBHOU paboTOH;

- MOBTOpPEHHE Y4YEeOHOro MaTepualia, MOJYYEHHOTO INPH IOJArOTOBKE K
CEMUHAPCKHM, IPAKTHYECKAM 3aHATHAM H BO BPEMsI X IPOBEACHMUS;

- W3yY4eHHe  JIOIOJIHUTENBHOH  JINTEepaTyphl, B KOTOpOW
KOHKPETU3UPYETCSI COAEPKaHNE ITPOBEPSIEMBIX 3HAHNH;

- MIOBTOPEHUE / BOCCTAaHOBJICHUE AITOPUTMOB, paHee
TIPOIEMOHCTPHUPOBAHHBIX IpernoiaBaTeneM u ONpoOOBaHHBIX
CTYAC€HTaMU IIPU BBINIOJIHCHUU 3a}13HHﬁ Ha MPAKTUYCCKUX 3aHATUAX;

- COCTaBJICHWE B MBICIEHHOI ()opMe OTBETOB Ha MOCTABJICHHBIC B
KOHTPOJILHOH paboTe BOMPOCHL.

2 gaca

IToaroroska k
3a4eTy

CamocTodATenbHass MOATOTOBKA K 3aueTy JOJDKHA OCYLIECTBIATHCA B
TEYEHHE BCEro CeMecTpa, B TOM 4YHCIE, B paMKax IOATOTOBKM K
JIEKLIMOHHBIM M MPAaKTUYECKUM 3aHATHSAM, a TaKXe IOATOTOBKH K
KOJUIOKBUYMY M KOHTPOJBHOW paboTe, €cid OHU IPEeILyCMOTPEHBI
npenojaBaTesieM

[oaroroBka BKiIOYAaeT B ceOsi, B TOM YHCIE, OYEPENHYIO IPOPabOTKY
BCEro JIEKUMOHHOTO MaTepualla, MAaTepHalioB, MOATOTOBIEHHBIX K
MIPAKTUYECKUM (CEMHHApCKUM) 3aHATHAM B TEUCHHE ceMecTpa U
MTOMYYCHHBIX BO BpeMs MPAKTHYCCKUX 3aHATHN (B paMKax JOKIAJOB
JpPYrUX CTYIEHTOB, BO BpEMS «KPYIJIBIX CTOJIOB», JAMCKYCCUH,
OoOCYXJIEHUsI W OCMBICICHHS MarTepuaja); COOTHECeHHE HTaHHOW
uHdpopMalMu C BONpOcaMH K 3a4yeTy, B cllydae HeJocTaTka
WHpOpPMAILIUH, TOWCKa OTBETOB B PEKOMEHIOBAHHOM IperoiaBaTelieM
yueOHO#, y4eOHO-METOAMYCCKON M HHOM JINTepaType.

Pexomenmyercs menath KpaTKue 3aliucH Uil GOPMUPOBAHUS B COSHAHUHT
YETKOW JIOTMYEeCKON cxeMbl OTBeTa Ha Bompoc. HakanyHe 3auera
HE00XOIMMO TTOBTOPUTH OTBETHI, HE UCTIONB3Ys 3aIHCH.

3,5 -4 gaca

IToxroroBska x
9K3aMEHY

CamMocTosaTenbpHas MOArOTOBKA K 9K3aMEHY CX0Ka C MOATOTOBKOM

K 3adery, HO 00BeM yd4eOHOTO MaTepuana, KOTOPBI HEO0OXOAUMO
MOJITOTOBUTH K 9K3aMeHY (BOCCTAHOBHUTH B MaMSATH, BHOBb OCMBICIUTh U
MOHATH), 3HAYUTENHFHO Ooibiie. BaxkHO CcGHOpPMHPOBATH IEIOCTHOE
NpPEJICTAaBICHUE O COJCPXAHMM OTBETa HA KX BOMPOC, YTO
MpearoaracT 3HaHWE Pa3HBIX HAYYHBIX ITOAXOJOB K CYIIHOCTH TOTO
WM WHOTO SIBJIGHWS, WJIM TMpolecca, YyMEHHE ONpeneisiTh |
aHATU3UPOBATH (HAKTOPHI X OMPEICISIONINE H T.II.

Jlmst 3TOrO0 peKOMEHIyeTCs TepBOHAYAIbHO B TedueHue | - 2 JHEH,
momo0paTe W3 pa3HBIX HUCTOYHUKOB Marepuaj, HEeOOXOIMMBIA st
Pa3BepHYTOTO OTBETA Ha KaXKABIH BOTIPOC, U3JI0KHUB €T0 B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM [0 MNaMSITH BOCCTAHOBHUTH COJEP)KAHUE KaxKIOTro
OTBETA.

16 — 24 gaca

26




@opMBI CaMOCTOSATENILHOW pPabOThl OOYYAIOUIMXCS ISl OBJIQACHUS, 3aKpEIUICHUS |
CHUCTEMaTH3aIluy 3HaHUK U (POPMUPOBAHUS YMCHUI:

- pabota B OJCKTPOHHOW OWOJMOTEYHOH CHCTEME, COCTaBICHHE KOHCIICKTOB
NIEPBOMCTOYHUKOB U APYrol ydeOHOW U HAYYHOU JIUTEPATYPHI, padoTa ¢ KOHCIIEKTaMHU

- o0OpaboTka TekcTa (KOHCHEKTa, Y4YeOHWKA, TEPBOMCTOYHUKA, JIOMOJHUTEIBLHOMN
JMTEPATyphI, AyJAHO U BUICO3AITUCEH )

- IOBTOpHAs paboTa ¢ y4eOHBIM MaTEPUAIIOM: COCTABJIICHUE TUIaHA, COCTABJICHUE TaOJIHII
JUIE CHCTEMAaTH3allui y4eOHOro marepuaja, OTBET Ha KOHTPOJBHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.II.

- aHanuTU4ecKast 00paboTKa TekcTa (aHHOTUPOBAHKE, PelieH3UpOBaHKe, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IIPABOBBIMU JIOKyMEHTAMHU

- HamMcaHue pedepara, Icce

- MOJITOTOBKA KYPCOBOW pabOThI

- COCTaBJICHUE CIIOBAPSI 110 TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WIN TPYIIIOBOTO MPOEKTA

- BBITMIOJIHEHUE MTPAKTHYECKOTO 3aaHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

- MOATOTOBKA MYJIbTHMEIHMA COOOIIEHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaTIOB-TIPE3ECHTAIIUN 1 T.I1.

- IOCTPOCHME CBOIHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIpakKHEHUH 10 00pasiry

- pellicHHE BapUaTHUBHBIX 33]1a4

- BBITMIOJIHEHUE PACUETHBIX U rpadpuyecKux padoT

- pellleHre CUTYAIlMOHHBIX 3a/1a4

- IOATOTOBKA K JIEJIOBBIM / POJIEBBIM HT'PaM

- TPOEKTHPOBAaHHE W MOJICIUPOBAHHWE PA3IUYHBIX BHJIOB M KOMIIOHEHTOB
npohecCHOHANEHOM e TeNIbHOCTH

- T.1.

[lepeuenr y4eOHO-METOAMUYECKOTO OOecTeueHus sl CaMOCTOSITENBHONH  paboThI
00ydaromuxcs: METOANYECKHUE yKa3aHUs MO CaMOCTOSITENbHON padoTe CTYNEHTOB; ydeOHas U
MeTouYecKas IuTeparypa B OubnuoTexe u 3nMeKTpoHHOI O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSI CaMOCTOSITENIbHON pabOThI BpeMsl 3aHITHI B KOMIBIOTEPHBIX Kiaccax Komnemxka, BKiIrodas
paboTy cO CHelUalIu3UpPOBAaHHBIM MPOTPAMMHBIM oOecredeHneM, HH()OPMAIMOHHBIMU
CIIPaBOYHBIMU CHUCTEMAMH.
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3. VCJOBUS PEAJM3AIIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPHAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanuzarus yueOnoit mucuumumnbsl (kypca) COO.01.04 MartemaTuka TpeOyeT HaIU4Hs
CHENHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIA,
TPYNIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTALUH, MOMEIIECHUH IS TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJIsSI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM O0pa3oM
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIIICHBI BCEM HEOOXOJIUMBIM 000pYI0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJalomuXxcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yICHUSI.

[TepevyeHr KaOMHETOB /WM TaOOPATOPUI M/WUITM MAaCTEPCKUX W/WJTM MHBIX MTOMEIIEHUH,
TpeOyIOMMXCs AJI1 OCBOCHUS AUCHUILIUHBI (Kypca):

Ne HaunmeHnoBaHnue nmoMeleHus

1. | Kabuner MaremMaTuku, TPHUKIAJHON MaTEeMaTHUKH, CTATUCTHKH, HWHOOPMATHKH U

MH(OPMALIMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1EATEIbHOCTH

2. | JJabopatopuss WH(MOPMATUKH, BBIYMCIUTCIBHON TEXHUKH M TEXHUYCCKUX CPEICTB
06y‘I€HI/I$I, I/IH(i)OpMaIII/IOHHBIX U KOMMYHUKalIlMOHHBIX TGXHOHOFHﬁ, JOKYMCHTAIIMOHHOT'O
obecrieyeHnss B TPOQPECCHOHATHHON JIEATEIIFHOCTH H  KOMIIBIOTEPHOH 00paboTKU
JOKYMEHTOB

3. | Meroanueckuii KaOMHET

UuranbHbIA 327 (KaOMHET 7151 CaMOCTOSTEIBHOMN paboThI)

5. | Bubnuoreka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMEHAYEeMBIX Y4YeOHBbIX W3IaHHi, JOMOJTHHUTEJLHOMH
JuTeparypbl, nHGopManuoHHbIX UHTEpHET-pecypcoB

OCHOBHBIE HCTOYHUKH

1. Kosnos B.B., Hukutun A.A., benmonocoB B.C., Mansiies A.A. np. Maremaruka:
aqreOpa W Hayaja MaTEMaTHYeCKOro aHaiu3a, TeoMeTpus: yueOHuk st 11 kimacca
o0uieo0pa3oBaTeabHbIX Opranu3anuid. bazoBelil U yrnyOn€HHbli ypoBHHM / oA penakuueid B.B.
Koznosa, A.A. Hukutuna. — Mocksa: U3narensctBo «lIpocsemenuey, 2020. — 376 ¢c. —
ISBN  978-5-533-01649-0. @ —  Tekct: oanextponsnsii. —  URL: https://pycckoe-
cioBo.pd/listing/2019/16300/index.html

JIOHO.HHI/ITCJII)HI)IC HCTOYHUKH

1. boromonor, H. B. Maremaruka. YrayOnenusiii ypoBerb. 10 - 11 kmmaccer:
y4eOHMK Ji71s1 cpeaHero obmiero oopasosanus / H. B. boromomnos, I1. WM. Camoiinenko. — 5-e
u3a., nepepab. u mon. — MockBa: M3marensctBo IOpaiit, 2024. — 399 c¢. — (Hapoanoe

npocsemenne). — ISBN 978-5-534-15610-2. — Texkcr: snexktponHbli // OOpa3zoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509196
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https://русское-слово.рф/listing/2019/16300/index.html
https://русское-слово.рф/listing/2019/16300/index.html
https://urait.ru/bcode/509196

2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBsiii ypoBeHb: 10 -

11 xmaccel: yueOHHMK myig cpeaHero obmiero odpasoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo IOpaiit, 2024. — 241 c¢. — (OGmeoOpa3oBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: snexrponnslii // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
3. boromonoB, H. B. Maremaruka: y4yeOHUK UIsi CpPeIHETO NMPOQPECCHOHAIBHOTO

obpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e u31., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2024. — 401 ¢. — (IIpodeccuonansroe oopazoBanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // OOpa3zoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/511565

CnpaBoyHo-0ubanorpagpuyeckue, nepuoanvecKue H3AaAHUSA, B T.4. POCCHIICKHE

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee npuioxeHus» [caiir]. — URL:
https://elibrary.ru/title_about_new.asp?id=30671

2. Kypnan «lIpuxknagnas npuckperHas wmarematuka»  [caiit]. —  URL:
https://elibrary.ru/title_about_new.asp?id=28159

3. KypHan «OKOHOMMYECKHMH >KypHal BBICIIECH IIKOJBI 3KOHOMHUKHM» [CaWT]. —

URL: https://elibrary.ru/title_about new.asp?id=9280

HNudopmannonnsie pecypenl cetu UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3zoBaTenbhblii moptan [Q

3.2.2. IlepeyeHb cOBpeMeHHbIX 0a3 JJaHHBIX, JHIEH3MOHHOE TPOTrPAMMHOE
odecneueHue

Cospemennvie npogpeccuonanvhvie 0a3bl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHBIE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpPU  OCYUIeCMmENeHUl
06pazosamenbHO20 npoyecca no OUCYUNIUHE:

- HWndopmanmonnas copaBouHas cucrema u  0Oa3a  jgaHHbIXx  «[TAPAHT»
http://www.garant.ru/ (Z0CTyH 10 HapoJo) (0Te4eCTBEHHOE MPOU3BOJICTBO)

- Crynenyeckuii  nMHpOpMalMOHHO-CIIpaBoYHbI  moptan  "['apanT-OGpa3zoBanue"
https://edu.garant.ru/ (mocTym cBOOOHBIN) (CBOOOIHO PaCIPOCTPAHIEMOE);

- Hayunas onextpoHHas  Oubimmoreka — ©6a3a  gmanHeix  eLIBRARY.RU
https://elibrary.ru/defaultx.asp (moctym cBOOOIHBII);

- llenTpanbHast Oa3za naHHbIX Poccrara - https://www.gks.ru/dbscripts/cbsd/ (moctyn
CBOOOAHBIN) (CBOOOIHO paclpocTpaHsIeMoe);

- Scopus — enuHas 0a3a JaHHBIX pEIEH3UpPYEeMOW HAYYHOW JIUTEpaTyphl.
WWW.Scopus.com (JIOCTYI CBOOOIHBIN);

ﬂuueH3u0HHO€ u c80600HO pacnpocmpaniemoe npocpammroe 06807’18qu14€, 6 nm.u.
omevyecnmeeHHoco npouseodcmea, ucnojibzyemoe npu ocywecmeleruu 06pa30€am€ﬂb7—l020
npoyecca no ()Z/lCZ/ﬂ/ll’l]ZUHe.'
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https://urait.ru/bcode/511565
https://elibrary.ru/title_about_new.asp?id=30671
https://elibrary.ru/title_about_new.asp?id=28159
https://elibrary.ru/title_about_new.asp?id=9280
https://iq.hse.ru/mathematics

- Microsoft Windows (umieH3u0HHOE).

- OdwucHeiii maker nporpamMm MicrosoftOffice, Bkmroyaronuii TEKCTOBBIA PEAAKTOP
MicrosoftWord, osnekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis TOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (uiieH3n0HHOE).

- Ilporpammusnii mnpoaykr 1C: Ilpeanpustie (JIMIIEH3MOHHOE, OTEYECTBEHHOE
MIPOMU3BOJICTBO)

- [Iporpammublie npoaykThl cemeiictBa Corel (JIMIIEH3UOHHOE).

OcobenHocmu  yueOHo-memoouueckoeo obecneyerus ONsl AUy C OSPAHUYEHHBIMU
B03MOACHOCMAMU 300P08bS U UHBATUOOS

CTyIeHThl C OrpaHMYCHHBIMH BO3MOKHOCTSMH 3JI0POBbS, B OTJIHYHE OT OCTAJIbHBIX
CTYJICHTOB, HIMCIOT CBOM CHEIU(PUICCKHE OCOOCHHOCTH BOCIPHUATHS M IIepepad0TKH MaTepHUaa.
[Tonbop u pa3paboTka Yy4EOHBIX MATEPHANIOB IS TAKMX CTYJACHTOB IPOU3BOAMTCS C YYETOM
pa3In4YHBIX (GOPM HPEAOCTABICHHS JaHHOTO MaTepUaa TaK, YTOObl HHBAJIHJIBI C HAPYIICHUSIMU
cllyXxa ToNy4ald WHQPOPMALMIO BH3YaIbHO, C HapYIICHUSMH 3pPCHUS - ayJIUaJIbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/IaHHE TEKCTOBOW BEPCHUU JIFOOOT0 HETEKCTOBOTO
KOHTEHTa JUIS €ro BO3MOXKHOTO INPEoOpa3oBaHHs B aJIbTEPHATHBHBIC (POPMBI, yI0OHBIC s
pa3IMYHBIX IOJIb30BATENCH, albTCPHATUBHYIO BEPCUI0 MEIHAa-KOHTCHTa, MPEIyCMOTPEHBI
BO3MOXKHOCTh MAacCIITAOMPOBAHUS TEKCTa M M300pakeHUI 0e3 MOoTepy KavyecTBa M JOCTYITHOCTh
yIIpaBJICHUS] KOHTEHTOM C KJIaBHATYPBI.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIITIMHBI OCYHICCTBIIACTCA

mpenoaaBaTcyIEM B IMIPOLECCE ITPOBCACHUA SaHﬂTI/II\/'I, BBITTOJTHEHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

N CaMOCTOATCIIbHBIX pa60T, HMHANBUAYAJIIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBAHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA ISl NMPOBeJeHUs TEKYILIero u

NMPOMEKYTOYHOTO KOHTPOJISI OCBOEGHHSl JAMCUMIUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OIICHUBAHUA

pe3yJbTaToB

OCBOCHUSA

JIUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB 00y4YeHHs] NPH NPOBeJIEHUH TeKYIero M MpPoOMe:KyTOYHOI0

KOHTPOJIst

1. ba3oBbIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTr0 MaTepuaa - HOpOTrOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HaHUA U YMCHUSA IIPU BbIIIOJIHCHUN

HpO(l)eCCI/IOHaJ'IbeIX 3agay4 - MMOBBIIIEHHBIN

3. YpoBeHb riy0oKoit chopMUPOBAHHOCTU PE3YIBTATOB O0YUECHHS — IPOABUHYTHIM

KomMmoneHTsl
pe3yIbTaToOB
o0OyueHus mo

HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB 06y‘IeHI/I${

IMOPOTOBBII

HOBBIILIEHHBIN

IIPOJIBUHYTHIN

UCLIUIIIINHE

3HaHus CryneHt geMoHcTpupyeT 3HaHue- | CTyaeHT JEMOHCTPHUPYET CryneHT MOKeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO! AQHAJTUTUYECKHE 3HAHUS: CaMOCTOSATEIIBHO
y3HaeT 00BEKTHI, IBJICHUS U YBEPEHHO BOCIPOU3BOIUT U U3BIIEKATh HOBBIE
MIOHATHS, HAXOAUT B HUX MIOHUMAET NOJTy4YEeHHBIE 3HaHUS U3
pas3nuuus, IposIBIISET 3HAHUE 3HaHUS, OTHOCHT UX K TOM MM | OKPYXKAIOLIETO MUPA,
HCTOYHUKOB TOJTyYEHHS WHOI1 KaccudrKaoHHON TBOPYECKH UX
nH(pOopManuH, MOXET rpyTmIe, CAaMOCTOATENBHO UCTIONB30BaTh JUIS
OCYIIECTBJISITh CAMOCTOSATEIILHO CHUCTEMAaTH3UPYET UX, MPUHATHS PEIICHUH B
PENPOIYKTUBHBIE NEHCTBHSI HaJL YCTaHaBIIMBAET B3aUMOCBSI3U HOBBIX U
3HAaHUSIMH ITyTEM MEXy HUMH, IIPOTYKTHBHO HECTaHAAPTHBIX
CaMOCTOSATEIBHOTO MIPUMEHSET B 3HAKOMBIX CUTYyaIHsX.
BOCIIPOU3BE/ICHNS U IPUMEHEHNS | CUTyallHsX.
HHQOPMAIUH.

VYMeHus CryneHT yMmeeT KOPPEKTHO CryneHt ymeeT CryneHT ymeeT
BBINOJIHATH NIPEICaHHbIE CaMOCTOSITENILHO BBIIIOJIHATD CaMOCTOSATENBHO
JIEHCTBUS 110 UHCTPYKLIUHY, JeificTBus (TIPHEMBI, BBIIIOJIHATD ICUCTBUS,
IrOPUTMY B M3BECTHOM OTIepaIui) MO PEIICHHI0 CBSI3aHHBIE C
CUTYyaIll{, CAMOCTOSTEIHHO HECTaHAAPTHBIX 337134, pemeHneM
BBINOJIHAET JEHCTBUS 110 TpeOyromux BeIOOpa Ha HCCIIEI0BATEIbCKIX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWMHAITIH 3aja4, AEMOHCTPHUPYET
TpeOyroumx BpI0Opa U3 YKcia U3BECTHBIX METO/IOB, B TBOpYECKOE
M3BECTHBIX METO/IOB, B HETIPEICKa3yeMOo UCTIONIb30BaHHE
IpeacKa3syeMo U3MEHSIOIIENnCs U3MEHSIOIIENCS CUTyalul YMEHUH (TEXHOJIOTHiT)
CUTyaluu

UmeTh CrTyIeHT JeMOHCTPUPYET CrTyneHT JeMOHCTpUPYET CryneHT rotos

IPaKTHYECKHA TOTOBHOCTB K PELICHHIO TOTOBHOCTB K pemaTh MPaKTUIECKHe
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OIIBIT

MNPpUMCHCHUA B

y4€OHBIX,
yueOHoO-
POEKTHBIX
COIIMAJIBHO-
HPOEKTHBIX

CUTyalusax

OTPaHUIEHHOTO KOJIMYECTBA
HETUIMYHBIX 33J1a4 [IPH YCIIOBUU
OKa3aHHsI MY METOANIECKOMN HETUIIMIHBIX 33734, HO
MOMOIIY (HarpuMep, MOCTAHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
U | He roTOB pelaTh NIPaKTHYeCKUe 3aj1a4 MOBBILICHHOH
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH NPUHUMATh
npodeccrnoHaNbHBIEe U npodeccruoHaNbHBIC U
YIIPaBJICHYECKUE PEIICHHS B
YCIIOBUSIX HETIOIHOM YCIIOBHUSIX HETIOIHON
OIpeNIeNIeHHOCTH, IpU OIIPEJICTICHHOCTH, ITPU
HEJIOCTATOYHOM HEJIOCTATOTHOM
JIOKyMEHTaJIbHOM, HODMaTHBHOM | JIOKYMEHTaJIbHOM,

U MCTOOANYCCKOM 00eCTICUeHHH. HOPMAaTUBHOM N

CaMOCTOSITEIFHOMY PELICHHIO
OTPaHUUYEHHOT0 KOJMYECTBA

UCTIBITBIBAET TPYAHOCTH ITPU
PELICHNH IPaKTHIECKUX

CJIOKHOCTH, ITO3BOJIAIOIINX

YIpaBJICHYCCKUC PCIICHUA B

METOINYECKOM 00€CIIEUCHHH.

CIIO)KHOCTH,
NIPUHUMATh
yIpaBJeHUYECKHE
HEIOJIHOMN
HEJO0CTaTOYHOM
JIOKyMEHTAJILHOM,
HOPMAaTUBHOM U

METOINYECKOM
olbeclieueHuu.

HCTUIIOBBIC 3a1a4H,

3aa44 ITOBBIIIEHHON

npogeccHoHaNbHEBIC U

PEILICHUS B yCIOBHUAX

OTIPEICTICHHOCTH, NTPH

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

HaumeHoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3ybTaTa Tekymero o
o0yuenus g

: g
= =g
g =
=
IIpeamerHbie B pesynprate ocBoeHus y4ueOHOH QUCHMIUIMHBI (Kypca) oOydaromuecs | - BHIIOJIHEHHE INPAKTUUECKUX
Ppe3yIbTaThl JOJDKHBI OBJAJETh CIEAYIOMUMU IPEIMETHBIMU pPe3ylbTaTaMH OCBOEHHUs | paboT;
U3y4YEeHHS OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbl: - IpoBepKa pabouux Terpasaeit
IIpeamerHble pe3ynbTaThl OCBOEHMS (enepanbHON pabodeil mporpamMMsl MO | - TEMATHUECKHE TUCKYCCHH
MaTeMaTHKe IPEICTaBICHbl IO ToiaM oOydeHHs B paMKaX OTHENbHBIX | - PeIleHHe 3a7ad 1
y4eOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3feNaxX HaCTOAIIEH IPOrpaMMBl. yIpaskHeHuH o 06pasiy
K xommy obyuenus B 1 momyrommu OOydarommiicss MOMYYHT CICAYIOMIHE | - YCTHBIH OMPOC HA JICKIHAX /
IOpeaMeTHbIe pe3ynbTaThl 10 OTAEIbHBIM TeMaM (enepanpHOi pabodeil | MPaKTHUECKHX 3aHATUIX
IPOrpaMMBbl y4eOHOT0 Kypca «AnreOpa 1 Hauajga MaTeMaTH4eCKOro aHalli3a»: | - TeMaTHYeCKHe JUCKYCCHU
Yycna 1 BEIMUCTCHHUS: - pabota c TecTaMu U
CBOOOZHO ONEPUPOBATh MOHATHSAMU: DPAIMOHATBHOE YHCIO, OecKOHEeYHas | BOIPOCAMH IS CAMOIPOBEPKU
nepuopuueckas ApoOb, INPOLEHTHl, MPPAlMOHANBHOE YHCJIO, MHOXECTBA | - IPOBEpPKa KOHCIEKTOB
paLHOHANBHBIX U JeHCTBUTENBHBIX YHCEI, MOLYNb JeHCTBUTEIBHOTO YHUCIA; - TEPMHHOJIOTUUECKUH
OPUMEHSATh JPOOM M TPOLEHTH I peIleHHs NPUKIAJHBIX 3adad M3 | IUKTaHT
Ppa3IMYHBIX OTpaciell 3HAaHUI U peanbHON KU3HHU;
IOPUMEHATh NPHOIKEHHBIE BBIYUCICHUS, MPABUIA OKPYIJIEHUS, NPUKHIKY U 5
OLICHKY pe3yJIbTaTa BEIYHCIICHHH; §
CBOOOZHO OIEpHPOBATH MOHATHEM: CTEIEeHb C LelbIM II0Ka3aTeleMm, &

WCIOJIB30BaTh MOJIXOAIIYI0 (opMy 3amicH JeHCTBUTENBHBIX YHCEN IS
pelIeHus NPaKTHIECKUX 3a/1a4 U NIPE/ICTaBIEHHS JAHHBIX;

CBOOOJJHO OIEpPHpPOBATH ITIOHATHEM: apH(PMETHUECKHII KOPeHb HaTypaslbHOW
CTEIIEHHN;

CBOOOJIHO OTNEPUPOBATH MOHATHEM: CTENEHb C PAIOHATBHBIM ITTOKa3aTelIeM;
CBOOOJHO ~ONEpHPOBATh MOHATHAMH: JorapudM 4dHCNa, JECATHYHBIE W
HaTypaJlbHbIE JIOrapH(MBI;
CBOOOJTHO ONIEPUPOBATH MOHATHAMM:  CHHYC, KOCHHYC, TaHI€HC,
KOTAHT€HC YHCIIOBOTO apIyMEHTa;

OIEPHUPOBATh MOHATHAMHU: aPKCHHYC, ADKKOCHHYC M apKTAHI'€HC YHCIIOBOIO
aprymeHra.

YpaBHeHHs ¥ HEPABEHCTBA:

CBOOOJJHO OIEPHPOBATH IOHATHAMH: TOXAECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIbHBIE ~ ypaBHEHUS U

YpaBHEHUA-CIICACTBUSA, PaBHOCHUJIbHBIC

HEPaBCHCTBA;
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OPUMEHSTh DA3NHYHBIC METOABI PEIICHUS PpAlHOHANBbHBIX U JpOOHO-
palMOHANBHBIX YPABHEHHH, NPHMEHATh METOJ HHTEPBAIOB JUIL PEHICHUS
HEPaBEeHCTB;

CBOOOZHO OIEpHPOBaTh MOHSTHAMU: MHOTOWICH OT OJHOH IepeMEHHOM,
MHOTOWICH C LEIbIMH KO3(UIMEHTaMH, KOPHH MHOTOYIEHA, IPHUMEHSTH
JIeJIeHHe MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y um Teopemy
Buera s pemenus 3aad;

CBOOOIHO OIEPHPOBATH HOHATHAMU: CHCTEMa JINHSHHBIX ypaBHEHUH, MaTpuUIa,
OIpeNeUTeNIb MATPUIBI 2 X 2 U €r0 TeOMETPHUECKHH CMBICI, UCIONIB30BaTh
cBOiicTBa ompemenuTenas 2 X 2 JUI BBIYHCICHHS €r0 3HAUeHUs, IPUMEHSTH
OIPEeNEUTENH Ul PelIeHNs] CUCTEMBl JIMHEHHBIX YpaBHCHUMH, MOJEIUPOBATH
peabHBIC CHTYyallMd C IIOMOINBIO CHCTEMBl JIMHEHHBIX ypaBHEHHIA,
HCCIIeIOBATh IIOCTPOEHHBIE MOJENH C IOMOIIBI0 MATpHI] M OIpeAeNHnTeneii,
UHTEpIIPETHPOBATH IOIyYCHHBIN Pe3yIbTaT;

UCIIONB30BAaTh CBOMCTBA JEHCTBHII ¢ KOpHAMH I IIpeoOpa3oBaHUS
BBIPAXKECHUI;

BBIIOJIHATE NPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUMH, COAEPIKAIIUX CTEIEHU C
palOHAIBLHBIM IIOKa3aTeleM;

UCIIONB30BaTh CBOMCTBA JOrapu(MOB I IPe0Opa3oBaHus TOTapUPMUIECKIX
BBIPAXKECHUIA;

CBOOOZHO  OIEpPHPOBaTh IOHATHSAMH: HPPAlOHAIBHBIC, OKa3aTeNbHbIC U
norapuMuUECKie ypaBHEHMS, HAXOOUTh MX pEIICHHS C IIOMOIIBIO
PaBHOCUIIBHBIX I1€PEXO0B UIIH OCYLIECTBIISS HPOBEPKY KOPHEH;

HPUMEHATh OCHOBHBIC TPUTOHOMETpUYeckue (GopMysbl Uit HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPaKEHHIA;

CBOOOZHO  ONEpHPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
HOPUMEHATh HEOOXOAMMBbIC (OPMYNIBI JUIs PCLICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX yPaBHEHUII;

MOJENMPOBaTh pealbHble CUTyallud Ha s3bIKE aireOpbl, COCTaBIAThH
BBIPA)KEHHS,

ypaBHEHHsI, HEPABEHCTBA II0 YCJIOBUIO 3aJaud, UCCIENOBAaTh IIOCTPOCHHBIE
MOJIEJIH C HCIOIb30BaHUEM allllapara aareopbl.

OyHKIMYU U TpadUKKL:

CBOOOZHO OINEPUPOBATh MOHATHAMH: (YHKIHMS, CIOCOOBI 3akaHus (YHKIHH,
B3aMMHO oOOparHble (YHKUHM, KOMIO3MLHS (yHKuui, rpaduk GyHKIHH,
BBITIOJTHATD 3JIEMEHTAPHBIC IPE0OPa30BaHust rpapuKoB QyHKIHIT;

CBOOOZHO ONEpHPOBATh IOHATUSMHU: OOJACTh OIpEeNeNeHHS M MHOXKECTBO
3Ha4YeHUH QYHKINH, HyIH (HYHKIINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
CBOOOJHO ONEPHPOBATh IMOHATHSAMH: YETHBIC M HE4YETHBIC (YHKIHH,
neproAnueckue  (GyHKIMH,  [POMEKYTKM  MOHOTOHHOCTH  (hyHKIHH,
MaKCUMYMBI U MHUHHMYMbI (YHKIHH, HanOonblilee U HaUMEHbIICE 3HAUCHHUE
(YHKIIMM Ha IPOMEXYTKE;

CBOOOIHO ONEpHPOBATH MOHATHSAMHU: CTETIeHHAs ¢byHKIMS  C
HATypaJIbHBIM M IIEJBIM IIOKa3aTeleM, rpauK CTeHeHHOH QyHKIMH c
HATypaJIbHBIM M LEJNBIM IIOKa3aTeneM, rpadHK KOPHS N-Oi CTEHEHH Kak
(hyHKIIMM 00paTHOH CTENEHH C HATypalbHBIM IT0Ka3aTeNeM;

OIepUpOBaTh IMOHATHAMH: JUHEHHas, KBaApaTUYHAss U ApOOHO-JIHHEHHAs
(YHKIUM, BBIIONHATH OJIEMEHTapHOE HCCIENOBaHHE U IIOCTPOCHHE HX
rpaduKoB;

CBOOOZHO ONEpHPOBATh IOHSATHSMH: IIOKa3aTeldbHas M JiorapudmMuueckas
(GyHKIMH, UX CBOWCTBA M rpad)MKH, MCIONIb30BaTh UX IPadUKH JUIS PELICHUS
YpaBHEHMUIA;

CBOOOIHO ONEpHPOBATbh IOHSATHSAMH: TPUTOHOMETPUUYECKAsl OKPYXKHOCTb,
OIpe/IeTICHNE TPUTOHOMETPHYECKUX (yHKIIHI YUCIOBOTO apTyMEHTa;
UCIIONB30BaTh rpaduku  GYHKOWH Ui HCCIEGNOBAaHMS  IIPOLECCOB U
3aBHCHMOCTEH IpH peHIeHWH 3aJad U3 JPYTUX Y4YeOHBIX IpPEIMETOB U
pEaIbHOM KU3HHU, BBIPAXKaTh (POPMyNIaMU 3aBHCHMOCTH MEXIy BEIUIHHAMY;
Hauana MmaTemMaTHuecKoro aHanmsa:

CBOOOZHO OIEpHPOBaTh MOHATHAMHU: apudMeTHdeckas U TeOMEeTpUUecKast
mporpeccus, OECKOHEYHO yObIBaiomias TIeOMETpUUYecKas IPOrpeccHs,
JIMHEHHBIA U KCIIOHEHIMAIBHBIH pOCT, (POPMyJIa CIO0KHBIX MPOLEHTOB, UMETh
IPECTaBICHUE O KOHCTAHTE;

UCIIONB30BAaTh MHPOTPECCHH U DPEIICHUS pealbHbIX 3a4ad IPHUKIATHOTO
XapakTepa;

CBOOOIHO OIEpPHPOBATh MOHATHSAMU: IIOCIENOBATEIBHOCTD, CIIOCOOBI 3aIaHUs
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HOCIIEI0BATENILHOCTEH, MOHOTOHHBIC U OTPaHHYEHHBIC MOCICIOBATEIHHOCTH,
INOHMMATh OCHOBBI 3apOXICHHS MaTeMaTHYECKOrO aHalli3a KaKk aHaliu3a
06ECKOHEUHO MaJbIX;

CBOOOIHO ONEPHPOBATH MOHITHIMH: HEIPEePHIBHBIC ¢$yHKIHH,
TOYKH pa3pbiBa rpaduka QYHKIUHN, aCHMITOTH Tpaduka GYHKIHH;

CBOOOZHO OIEpHPOBAThH IOHATHEM: (YHKIMS, HEHpephlBHAs Ha OTpe3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JUIS pelIeHNs 3a/1a4;

CBOOOIHO OIEPUPOBATH MOHATHSAMH: IIEPBasi K BTOPasi IPOU3BOAHBIE (DYHKIIHN,
KacaTelbHas K rpaduxy QyHKIHN;

BBIYUCIIATH NIPOU3BOAHBIE CYMMBI, HPOH3BEJCHHS, YaCTHOTO U KOMIIO3HITHI
IBYX (DYHKIUH, 3HATH IPOU3BOHBIC YIIEMEHTapHBIX (YHKIIHI;

UCIIONB30BaTh TEOMETPHUESCKHMH M (DU3HYECKHil CMBICT NPOU3BOAHOH IS
pelIeHus 3a1ad.

MHoOXecTBa H JIOTHKA:

CBOOOZHO  ONEpUPOBaTh  IOHATUSAMH:  MHOXECTBO,  OIEpallH  Haj
MHOXECTBAMH;

UCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar Il ONHCAHHS PealbHBIX
IPOIIECCOB H SBICHMUI, IPU PEIICHUN 3319 U3 IPYTUX yIeOHBIX IIPEIMETOB;
CBOOOZHO OIEpHPOBATh IOHATUSIMH: OIpEJENeHHe, TeopeMa, ypaBHCHHe-
CIICACTBHE, CBOMCTBO  MaTeMaTHYeCKOro  OOBEKTa,  JIOKa3aTeNbCTBO,
PaBHOCWJIbHBIC ypaBHEHHUS U HEPABEHCTBA.

K xoHIy oOydeHHsS BO 2-M IOTYTOAUH OOYYarOIIMHCS IOIYYHT CIEAYIOLIHE
[PEAMETHBIE pEe3yJbTaThl II0 OTACIBHBIM TeMaM (QenepanbHoil padoueit
IporpamMMsbl yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHATIM3a»:
Yucna ¥ BEIMUCIICHHSA:

CBOOO/HO OIEPHPOBATh MOHATUIMU: HATYPaIbHOE U 1[EI0€ YHUCIO0, MHOKECTBA
HATypaJIbHBIX M LEJbIX YMCEI, WMCIOJIb30BAaTh IPU3HAKU JACIMMOCTH LEJBIX
yucen, HOJ] u HOK HarypanbHbIX 4Mcen Ajsl peuieHus 3ajay, NMPUMEHSTh
anroput™ EBkinna;

CBOOOJHO OIEPHUPOBATH IIOHATHEM OCTAaTKa MO MOJYIIO, 3aIUChIBATH
HATypaJIbHbIC YHCJIA B PA3IIMYHbIX TO3HI[MOHHBIX CHCTEMAX CUHCIICHHUS;
CBOOOJHO ONEPUPOBATH NOHATUSMU: KOMILUICKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEII, IPEACTABIATh KOMIICKCHBIC YMCIIa B alnreOpanyeckoil u
TPHUIOHOMETPHYECKOil opMe, BBHINONHATH apu(PMETHYECKUE OHepal[iy ¢ HUMU
1 1300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH.

YpaBHEHMsI U HEPaBEHCTBA:

CBOOOJHO OIEPHPOBAaTh MOHATHUAMU: MpPpPALMOHANbHBIC, [OKAa3aTeIbHbIC U
jgorapuMHUYECKHEe HEPABCHCTBA, HAXOAWTh WX pEIICHHS C IOMOIIBI0
PAaBHOCHIIBHBIX [IEPEXOIOB;

OCYHICCTBIIATH  OTOOp KOpPHEH TIpU  PEIICHHH TPHUTOHOMETPHYECKOro
ypaBHEHHs; CBOOOJHO  OIEPUPOBATH  IIOHATHEM  TPHIOHOMETPHYECKOE
HEPaBEHCTBO, IPHMEHSATH

HeoOxozuMbIe GOPMyYJIBI UIsl PELIEHUST OCHOBHBIX TUIIOB TPUTOHOMETPUYCCKHX
HEPaBEHCTB;

cBOOOJHO ONEPHPOBATh MOHSTUSIMH: CHCTEMa U COBOKYITHOCTH yPaBHEHHH U
HEPABEHCTB, PABHOCHJIBHBIC CHCTEMBl U CHCTEMBI-CIICACTBHS, HaXOIHUTh
pCLICHHS] CHCTEMbI M COBOKYITHOCTEH pal[MOHAIbHBIX, HPPALHOHAIBHBIX,
[IOKa3aTeNbHBIX U JIOrapu()MHICCKUX YPABHEHUI U HEPABEHCTB;

pelIaTh paruoHaIbHbIE, HPPALMOHATIBHEIC, TOKA3aTeIbHbIC, JIOrapu(pMHUICCKIe
U TPUTOHOMETPHUYECKHE YPABHCHMSI M HEPABEHCTBA, COJAEPXKAIINE MOIYIH H
HapaMeTpsl;

HPUMEHATH rpaduuecKre METOAbI IS PELICHUs ypaBHEHUIl U HEPAaBEHCTB, a
TaKXKe 3a/]a4 C apaMeTpamu;

MOJE/IHPOBaTh pEalbHbIC CHUTYallMH Ha s3bIKE aureOpbl, COCTABIATH
BBIPAXXCHHS, YPABHCHHS, HEPABEHCTBA M HMX CHCTEMbI [10 YCJIOBHIO 3a/a4d,
HCCIIEI0BATh MOCTPOCHHBIE MOJENH C HCIIONB30BAHHEM armapara aireopsl,
HHTEPIPETHPOBATh ITOTYICHHBIIl PE3yIbTaT.

OyHKUMY U rpaduKu:

cTpouth rpaduku KOMIO3HIMH (YHKIHH C IIOMOILIBIO 3JIEMEHTapHOTO
HCCIIC/IOBAHMS M CBOICTB KOMITO3HLMK IBYX (DYHKIIHIA;

CTPOUTH FEOMETPHYECKHE 00pa3bl yPaBHEHUH U HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOO/IHO ONIEPHPOBATH MOHATHAMHU: TPA(YUKH TPUTOHOMETPUUECKHUX (DyHKIIHIA;
OPUMEHATh (DYHKIMM UL MOJENHPOBAHUS M HCCICIOBaHHUS peaabHBIX
HPOLIECCOB.
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Hauana MmaTemMaTHUeCKOro aHAIH3A:

UCIIONB30BATh IPOU3BOIHYIO AT HCCISAOBAHUS (ByHKIIMH HA MOHOTOHHOCTD U
JKCTPEMyMEI;

HAXOJUTh HAaHOONIbIIee W HauMEHbIIee 3Ha4eHHs (YHKIHMH HEHpephIBHOH Ha
OTpe3Ke;

UCIIONB30BAaTh IPOU3BOAHYIO IS HAXOXKICHHS HAWIY4YIIETO pPEHIeHUS B
OPUKIAHBIX, B TOM WUHCJIE CONMAIbHO-)KOHOMHYECKHX, 3ajadax, ULt
OIpereNeHns] CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOrO (OpMyIOH HIIH
rpaduxom;

CBOOOZHO  ONEpPHPOBaTh MOHATUSAMH: IIEPBOOOpAa3’Has,  ONpeNeIEHHBIH
UHTErpaj, HaXOAUTh HMEepBOOOpa3HbIe dIEMEHTapHBIX (YHKIHH U BEIUCIATH
uHTerpai no ¢popmyine Herorona-Jleiionuma;

HAaXOJUTh IUIONIAIH INIOCKUX (HUTYP U 00BEMBI TEN C HOMOIIBIO HHTErpaa;
UMeTh TIPEACTaBICHHE O MAaTeMAaTHYeCKOM MOJCIUPOBAHUM Ha IIpUMeEpe
cocTtaBieHus U PepeHIHaTbHBIX YPaBHEHHIT;

peliaTe NpUKJIaJHBIC 3afadyd, B TOM YHCIE COLMAIbHO-D)KOHOMHUYECKOTO U
(u3nUecKoro xapaKkrepa, CpeICTBAMI MaTeMaTHIECKOT0 aHaIIN3a.

pEeIMETHBIE Pe3YJIBTATHI 10 OTASIBHBIM TeMaM y4eOHOro Kypca «I'eoMeTpusi».
K xonmy 1 momyroaust oOydaromuiicst HayIuTCS:

CBOOOIHO OIEPHPOBATH OCHOBHBIMH IOHSATHSIME CTEPEOMETPHHU IIPH PEIIeHHI
3a/1a4 U MIPOBEJCHHN MaTEMAaTHIECKHUX PacCyKICHUI;

IPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIEICTBHSA M3 HHUX IIPH PELICHUH
TeOMETPHUYECKHX 3a/1a4;

KJIacCH(UIUPOBATh B3aUMHOE pACIHOJOKEHHE MPSMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, IPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE;
CBOOOIHO OHEPUPOBAThH MOHATUAMH, CBA3aHHBIMHU C YIJIaMH B HPOCTPAHCTBE:
MEXIy OPSIMBIMU B IIPOCTPAHCTBE, MEXKY PSAMOHU U IIOCKOCTBIO;

CBOOOIHO ONEPHPOBATH MOHATUIMH, CBSI3aHHBIMU C MHOTOT DAHHUKAMH;
CBOOOZHO pAaclOo3HAaBaTh OCHOBHbIE BUJABl MHOIOTPAaHHUKOB (IIpU3Ma,
nMpaMuia, NpSMOYTOJIbHBIN Mapaienenunes, Kyo);

KJ1acCH(pUIUPOBATH MHOTOTPaHHHKU, BBIOUpast OCHOBaHHUS ULt
KIacCH(UKALMK; CBOOOJHO OIEPUPOBATH MOHATHSAME, CBS3aHHBIMH C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIONHATH IHapauleJbHOe, LIEHTPalbHOE M OPTOrOHAJIbHOE HPOEKTHPOBAHUE
(buryp Ha IIIOCKOCTB, BBINOJIHATH H300paXkeHHs PUTYpP HA IIIOCKOCTH;

CTPOUTb CEUEHHS MHOTOTPAHHUKOB PpA3IMYHBIMU METOJAMH, BBINONHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX 00BEMHBIX (GUTYp: BHI
CBEpXyY, COOKY, CHHU3Y;

BBIYUCIIATH IUIOIIAMH ITOBEPXHOCTEH MHOTOIPaHHHKOB (IpH3Ma, IMHUpaMuUza),
TEOMETPHUYECKHX TeNl ¢ IpUMeHeHHeM (GpopMyIT;

CBOOOIHO ONEPHPOBATH MOHATUSMHU: CUMMETpPUSI B IIPOCTPAHCTBE, LIEHTP, OCh U
IIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYDBI;
CBOOOZHO  ONEpPUPOBATh  IOHATUSIMH, COOTBETCTBYIOUIMMU  BEKTOpaM H
KOOpJHHATaM B IIPOCTPAHCTBE;

BBIIIONHATD AEUCTBHS HaJl BEKTOPAMH;

pemaTh 3aJadd  HA JIOKAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOIIGHHH U
HAXOXJEHHE IeOMETPUYECKUX BEIMYUH, NPHMEHss U3BECTHBIE METOABI IpPH
pEllleHHH MAaTeMaTUYeCKUX 3a7ad IOBBIIEHHOTO U BBICOKOIO YPOBHS
CIIOKHOCTH;

OPUMEHATh  IPOCTeHINHe  INporpaMMHBIE  CPeACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PEILICHHU CTEPEOMETPUUECKUX 3a1a4;
U3BIIEKaTh, PEoOpPa3oBLIBATE U HMHTEPIPETHPOBaTh  HHGOPMAIHUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUECKUX (DUrypax, MpeJCTaBICHHYIO Ha YepTexax
U PUCYHKAX;

IOPUMEHATH IOMyYCHHbIe 3HAHMS Ha IPAKTHKE: CPAaBHUBATH U AHAIM3HUPOBATH
pealbHble CHTYalliM, HIPHMEHSITh HM3y4eHHBIe IOHATUS B IPOIEcce MOHCKa
peIIeHUs] MaTeMaTHYeCKH CGOPMYIUPOBAHHOM MPOOIEMBI, MOIEIHPOBATH
peallbHbIe CUTYalluH Ha S3bIKE TEOMETPHH, HCCIEA0BATh IIOCTPOCHHBIC MOIEIN
C HCIOJIB30BaHHEM TEOMETPUUECKUX IOHATHI M TeopeM, ammapaTa aireOpsl,
peliaTh MPaKTHYEeCKHe 3a/add, CBS3aHHBIC C HAXOXKICHHEM TeOMETPHUYECKHX
BEIIHYHH;

UMeTh MpEACTaBIeHUs] 00 OCHOBHBIX JTalaX pa3BHTHA TE€OMETPUH Kak
COCTaBHOM YacTH (yHIAMEHTA Pa3BUTHS TEXHOJIOTHMA.

K koHIty 2 momyroaust 00y4aromuicss HayqauTcs:

CBOOOZHO ONEPHUPOBATH IIOHSATHSAMHM, CBS3aHHBIMH C IMJIHHAPUYECKOM,
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KOHHYECKOH U ChepHIecKoi TOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI ITOTyICHHS;
OIepHUPOBATh MOHATHSAMU, CBS3aHHBIMH C TEJIAMH BpALICHUS: IMIHHIPOM,
KOHYCOM, chepoi U mapom;

pacro3HaBaTh Tela BpamieHus (IMINHAP, KOHyC, cdepa U Imap) U oOBACHITH
CIIOCOOBI IIOyYEHHS Tl BPAICHHS;

KJIacCU(UIUPOBATH B3aHMHOE PACIIONOKEHUE C(hephl U IIOCKOCTH;

BBIYUCIIATH BEIMYHHBI JIEMEHTOB MHOTOTPAaHHHKOB M Tel BpalIeHHs, 00BEMBI
U IUIOIAJM  IIOBEPXHOCTEH  MHOTOTPAaHHHKOB M Tel  BpalleHHS,
TEOMETPHUYECKHX TeNl C IpUMeHeHHeM (GopMyir;

CBOOOZHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH Telnl
BpallleHHss ¥ MHOTOTPAaHHHKOB: MHOTOTDAHHMK, BIIMCAaHHBIH B cdepy H
OIIMCaHHBIH OKOJNO chepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK MM TENO
BpAICHHS;

BBIYUCIIATh COOTHOLICHMS MEXKAy IUIOIAAsSMH IIOBEPXHOCTEH M 00BEMaMu
MOTOOHBIX TET;

n300pakaTh M3ydaeMble (UTYPHI, BHIIOMHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH
U3 PHCYHKOB IIPOCTHIX O0BEMHBIX (DUIYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH
CedYeHHUs Tel BpallleHHUs;

U3BIIEKaTh, MHTEPHIPETHPOBATh M IpeoOpa3oBbIBaTh MH(pOpManuio Qurypax,
IpPEJCTaBICHHYI0 HA YepTeKaX O MPOCTPAHCTBEHHBIX TI'C€OMETPUYECKUX H
PHCYHKaX;

CBOOOIHO OIIEPHPOBATH IIOHITHEM BEKTOpP B IPOCTPAHCTBE;

BBIIIOJIHATD OIEpalUy HaJl BEKTOPAMH;

3a7aBaTh INIOCKOCTb YPAaBHEHHEM B JEKapTOBOH CHCTEME KOOPAUHAT;

peliaTh reOMEeTpHYECKHe 3aJaull Ha BBLIYMCICHHE YIJIOB MEXIY NPAMBIMH U
IUIOCKOCTSIMH, BBIYUCIIEHHE PACCTOSHUI OT TOUKH O IIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a IIPU PEIIEeHUH;

CBOOOZHO ONEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C  JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUH;

BBIIONHATh U300pa)KeHHs MHOIOTPAHHMKOM M Tel BpAaIlleHHs HpH
HapajulelIbHOM IepeHoce, LEHTPaIbHONH CHMMETPUH, 3epKalbHOH CUMMETpPHH,
IIPY [TIOBOPOTE BOKPYT MPSIMOM, IIpeoOpa3oBaHust HOgo0us;

CTPOUTH CEUEHHs MHOTOIPAHHUKOB U TEJl BpALICHUS: CEUEHMS LHUIMHIpA
(mapajienbHO M HEPIEHIUKYISIPHO OCH), CEYeHUs KOHyca (IapajuieibHOe
OCHOBAHHUIO U IPOXOAsILEe Yepe3 BEPIINHY), CeUSHHs 11apa;

UCIIONB30BATh METOABl IIOCTPOGHHS CEUEHUH: MeToJ CJIelOB, METOx
BHYTPEHHEr0 IPOEKTHPOBAHUS, METO]| IIepeHoca CeKylleil IITOCKOCTH;
JIOKa3bIBaTh T€OMETPHUECKHE YTBEPHKICHHS;

IPUMEHATh T€OMETPHYECKHE (AKThI [T PEIICHUsS] CTEPEOMETPUUECKHX 3a/1ad,
IpEaNoIaraloliuX HECKONbKO ILIaroB PEUIeHUs], €CIIH YCIOBHS MPUMEHCHUs
3aJ]aHbl B SBHOW M HESIBHOH (opMme;

pemiaTh 3aJadd  Ha JIOKAa3aTENbCTBO MATEMAaTHYECKUX OTHOIICHHH U
HaXO0XJEHHE TeOMETPHUECKHX BEIUYUH;

OPUMEHATh POrpaMMHBIE CPEACTBA M JNIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIIeHNH CTEPEOMETPUUECKUX 3a1ad;

IPUMEHSATH MOTy4YeHHbIe 3HAHHS HA IMPAKTHKe: CPaBHUBATH, aHATU3HPOBATh U
OLICHHBATh pealbHble CHTYalldM, OIPHMEHSTh U3y4eHHbIC IOHSITUS, TEOPEMBI,
CBOIicTBa B IIpollecce MOMCKA PEelIeHHs MaTeMaTHYeCKH C(hOpMyIHPOBAHHOM
npo0aeMbl, MOJEIMPOBaTh peajbHble CUTyalldH Ha S3bIKE I'€OMETPHH,
UCCNIeIOBaTh IIOCTPOCHHBIE MOAENH C HUCIONB30BAHHEM TI'€OMETPHUYCCKHX
HNOHATHH M TeopeM, ammapaTa aiareOpel, pemaTh NpaKTUYeCKHe 3aJadH,
CBSI3aHHBIE C HAXOXKJCHHEM I'€OMETPUUECKUX BETHIMH;

UMeTh MpEICTaBIeHUs] 00 OCHOBHBIX JTalaX pa3BHTHA TE€OMETPUH Kak
COCTaBHOI1 YacTH (yHAAMEHTA PA3BUTHS TEXHOIOTHIA.

IIpenmerHble pe3ympTaThl O OTACNBHBIM TeMaM y4eOHOTO paszena
«BepositHocTh W cTatucTHKay. K koHmy 1 momyrogus oOywarommiics
HAy4IHUTCS:

cBOOO/IHO ONEPUPOBATH MOHATHAMHU: Tpad), IIOCKUit rpad, cBA3HBINM rpad, myTh
B rpade, Ienp, LUKI, AEPEBO, CTENEHb BEPUIMHBI, [EPEBO CIIydaifHOTO
JKCIICPHMEHTA;

CBOOOIHO ONEPHPOBATh TOHATHSAMH: CIy4aiHbIH AKCHEPHUMEHT (OIBIT),
Cily4ailHOE COOBITHE, 3JIEMEHTApPHOE CiydaiiHOe CcOObITHE (3JIEMEHTAPHBIN
UCXOJ) CIIy4alHOTO OIbITa, HAXOOUTH BEPOSTHOCTH COOBITHII B ONBITAX C
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUSIMY;

HaXoAWUTh U (HOPMYIMPOBATH COOBITHS: IepeceueHrue, oObeAUHEHUE NaHHBIX
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COOBITHI, COOBITHE, NMPOTHBOMOJIOKHOE JAHHOMY, HCIIOIb30BaTh JHATPAMMbI
Oiinepa, KOOPIWHATHYIO INPSMyI0 [UISI pEIICHHS 3ajad, IIOIb30BATHCS
(dopMynoif clHOXKEHHS BEpOSTHOCTEH Ul BEpPOSATHOCTEH JABYX M Tpex
CITyJaifHBIX COOBITHIA;

OIIepHUPOBAThH MOHATHAMHU: yCIOBHASI BEPOSITHOCTb, YMHOXKEHHE BEPOSITHOCTEH,
HE3aBHCHMBIE COOBITHS, IEPeBO CIy4ailHOTO OKCIICpPHMEHTa, HaXOJHUTh
BEPOSITHOCTH COOBITHH C MOMOIIBIO NPaBUIa YMHOKCHHS, I€PeBa CIIydaifHOTo
OIIBITA, MCIIONB30BaTh (HOPMyYITy IOTHOH BeposTHOCTH, (Gopmyny baifeca mpu
peIIeHNH 3ajad, OHpeNesiTh HEe3aBHUCHMOCTh COOBITHH 1o (opMmyle U IO
OpraHH3alUH CIy4alfHOTO YKCIEPUMEHTa;

OPUMEHSTh M3y4EeHHBIC KOMOWHATOpPHBIC (OPMYNBI JUIL IIEPEUHCIICHUS
JJIEMEHTOB MHOXKECTB, DJIEMEHTapHBIX COOBITHH CITy4aifHOTO OIbITa, PEIICHUS
3aj1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOZHO  ONEPUPOBATH MHOHATHSAMH: OWHApHBIH  CIy4aiiHBI  OIBIT
(ucmbITaHKE), yCIIeX W HeyJadya, He3aBUCHMbIE UCIIBITAHUS, CEPUs HCIbITaHUN,
HAaXOJHUTh BEPOSTHOCTH COOBITHIl: B CepHU HMCIBITAaHHII O MEPBOroO ycHexa, B
CEepHH UCHBITaHUH bepHyIuIH, B OIbITE, CBS3aHHOM CO CIy4aifHBIM BEIOOPOM H3
KOHEYHO! COBOKYITHOCTH;

CBOOOZHO OHEpUpOBAaTh NOHATHAMH: CIydaliHas BENIUYHHA, paclpeleneHue
BEpOSTHOCTEH, JUarpaMMma paclpeseNlcHus, OMHapHas CilydaifHas BeIMYUHA,
reoMeTpr4ecKoe, OMHOMHAJIBHOE pacIpeieNicHIE.

K xoHmy 2 momyronust o0yJaronuiicss HayIuTCs:

OIIepUpPOBaTh MOHATHUSIMH: COBMECTHOE pacIpefielieHHe MABYX CIIy4alHBIX
BEJIMYMH, UCIONB30BaTh TaONUIly COBMECTHOTO paclpeielieHus ABYX
CIIy4alHBIX BEIUYMH IS BBIAEICHMSA PACIpefeNeHHs KaXIOH BEIUYHHBI,
ompezeIeHus] He3aBUCHMOCTH CIIyJaiHbIX BEJIUYUH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MATEMATHYECKOTO OXWAAHHA CIydaiHOU
BEJIMUMHBI  (pacrlpeneseHus), INPUMEHATb CBOMCTBA  MaTEMAaTHYECKOrO
OXHJAaHUS IPH PEIIeHUH 3a/ay, BBIYUCIATH MAaTeMAaTHYECKOE OXHUIAHUE
OMHOMMAJIBHOTO U TEOMETPUUECKOT0 PaCIpeIeIeHUH;

CBOOOZHO ONEpPUPOBATh IOHATUSAMH: IUCIEpPCUsl, CTAaHIApPTHOE OTKIOHEHUE
CITy4allHOH BENIWYMHbI, IPUMEHATh CBOWCTBA AUCIIEPCUM CIIyYalHOMH BEIMYMHBI
(pacnpenenenys) Ipy PeIeHH] 3a/1a4, BEMUCIIATh JUCIEPCUIO U CTaHAAPTHOE
OTKJIOHEHHE FeOMETPUYECKOr0 1 OMHOMHAIBHOTO PacpeIeIeHHH;

BBIYUCIIATH BBIOOPOUHBIE XapaKTEPHCTUKH IO JaHHOH BBIOOpKE M OLIEHUBAThH
XapaKTepPUCTUKH TeHEPalbHOH COBOKYIMHOCTH JAHHBIX I10 BBIOOPOUYHBIM
xapakrtepuctukaM. OLEHUBaTh  BEPOSTHOCTH  COOBITUH U HPOBEPATH
OPOCTEHINNe  CTATUCTHYECKUE  TUIOTE3bl,  IMOIb3YSACh  U3YYCHHBIMH
pacnpeneNeHHIMH.

MerarnpeqMeTHbie
Ppe3yJIbTaThl
o0yueHHs

B pesymprate ocBoeHMs y4eOHOH AMCHMIUIMHBI (Kypca) OOydarommecs
JIOJDKHBI OBJIAJIETh CIICAYIOMUMH METarpeIMETHBIMH PE3yIbTaTaMH OCBOCHUS
OCHOBHO# 00pa30BaTeIbHON TPOTPAMMEI, B T.4U.:

PerynsTuBHEIE yHHBEpCAIbHEIE yIeOHbIE ISHCTBYS:

VY obyuaromierocs 0yayt chOpMHUPOBaHbI YMEHHSI CAMOOPTaHU3AIMK KaK 4acThb
PEryIATHBHBIX YHHBEPCATbHbIX y4eOHbBIX AeHCTBUIH:

COCTaBILATh IUIAH, AJTOPUTM peLIeHMs 3aJa4yd, BHIOMpATh CIOCOO pelieHus ¢
y4€TOM  HMEIOUIMXCS  PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATh BapUaHTHI pElIeHUH C yuyéTOM HOBOM
uHpopMaLH.

VY obyuaromerocst OyayT chOpMHUPOBAaHBI YMEHHS CAMOKOHTpPOJS KaK 4acThb
PEryIATHBHBIX YHHBEPCATbHBIX y4eOHBIX AeHCTBUIH:

BJIaJIeTh HAaBBIKAMU I103HABATENIbHON peIeKCHH KaK OCO3HAHHS COBEPIIaeMbIX
JeHCTBHI U MBICIUTENBHBIX NIPOLECCOB, UX PE3yIbTaTOB, BIAJEeTh CIIOCOOAMHU
CaMOIPOBEPKH,  CaMOKOHTPOJIA  Ipollecca M pe3ynbTaTa  pEIIeHHUs
MaTeMaTHYECKOH 3aJauH;

IOpeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHHH 3aJadH,
BHOCUTh KOPPEKTUBHI B JAEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JTAHHBIX, HAWIEHHBIX OMINOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHE PE3yIbTaTa IIEIH U YCIOBUSIM, OOBSICHITH MPHINHEI
JOCTIDKGHHSI MM HEJOCTIDKGHHS pPe3ylbTaToB JEATENbHOCTH, HAXOIHUTh
ouIMOKy, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

YV obyuatomierocs OyayT c()OpMHUPOBAHBI yMEHHUSI COBMECTHOM JESTEIbHOCTH:
HNOHMMATh M HCIONb30BaTh IPEUMYIIECTBA KOMAHIHOW M HWHIMBUIYaTbHOH
paboThl TIpU pEMICHHM YJYeOHBIX 3a7ad, NPUHUMATh LEdb COBMECTHOI
JIEATENbHOCTH,  IUIAHHPOBAaTh  OPTaHU3AIMI0  COBMECTHOH  paboTHl,
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pacmpenesTs BUALI padoT, JOrOBapHBaThCs, 0OCYKIATh IPOLECcC U pe3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYHIOBBIX (opmax paboTel (0OcyxmeHHs, 0OOMEH MHEHUIA,
«MO3TOBBIC IITYPMBI» ¥ UWHBIE), BBIIOJNHATE CBOIO YacTb pabOTBl H
KOOPJIMHHUPOBATh CBOM JEHUCTBHS C APYTMMH WICHAMU KOMAHJbI, OIIEHUBATH
KauecTBO  CBOErO  BKJIaga B  OOmUI  NPOXYKT MO  KPHTEPUsIM,
copMyTUPOBaHHBIM YJaCTHHUKAMU B3aHMOJCHCTBHS.

Tlo3zHaBaTenbHBIC YHUBEPCAIbHBIC YaeOHbIE NeiicTBHS:

VYV oOyuvatomierocss Oyayr copmMupoBaHBI Clienyomue 0a30Bble JIOTHYECKUE
JefiCTBHS KaK YacTb T03HABATENbHBIX YHUBEPCATBHBIX yIeOHbIX AelicTBHIl:
BBIBIITh M XapaKTEPH30BaTh CYIIECTBEHHBIC IMPU3HAKH MAaTEeMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHHH MEXIy IOHATUSAME, (HOPMYIHPOBATH
ompereNeHUs]  TOHATHH,  YCTaHABIMBATH  CYIIECTBEHHBIH  IPH3HAK
KIaccU(UKAIMU, OCHOBaHHS M1 OOOOIICHHS W CpPaBHEHMS, KPHTEPUH
IPOBOAUMOTO aHAIIN3a;

BOCIIPUHMMATh,  (GOpPMyIHpPOBaTh M  HPeoOpa3oBHIBATh  CYKACHUS:
yYTBepAUTEIbHbBIE U OTPHIATENbHBIC, CAMHWYHBIE, 4YacTHBlE M oOmue,
YCIIOBHEIE;

BBISIBILITH MAaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEYHS B
(axTax, NaHHBIX, HAONIONCHHUAX M YTBEPXKICHHAX, MPEATAraTh KpUTEPUU UL
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEUHI;

JleNaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, IEXYKTHBHBIX U
MHIAYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aK/IIOUCHHUH 110 aHAJIOTHH;

HPOBOJUTH CAMOCTOSTENIBHO JIOKA3aTebCTBA MATEMaTHYECKUX YTBEPKICHUH
(mpsiMble ¥ OT TPOTHBHOIO), BBICTpaMBaTh AaPryMEHTALHUIO, HPHUBOIUTH
OpUMEpbl M KOHTPIPHMEPBI, OOOCHOBBIBATH COOCTBEHHBIC CYXICHUS H
BBIBOJIbI;

BBIOMpaTh C€HOCOO pemieHus yueOHOM 3ajgauu  (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHMs, BbHIOMpATh Haubouee MOIXOMAIMA ¢  y4yéToMm
CaMOCTOATEIIBHO BBIICICHHBIX KPUTEPHUEB).

Y obywaromerocss  Oyayr  chopMHpOBaHBl  CIEAyIOIIHEe  0a30BbIe
HCCIIE/IOBATEIIbCKHE JCHCTBUS KaK 4acTh IT03HABATENIBHBIX YHHBEPCAJbHBIX
yueOHBIX ICHCTBUMN:

UCIOJB30BaTh BONPOCHl KaK HCCIIENOBATEIbCKUII MHCTPYMEHT IIO3HAHMS,
(dhopMynupoBaTh  BOHPOCH,  (DUKCHUpYOLIME INPOTUBOpEYME, MHpodIiEeMy,
YCTaHaBJIMBATh UCKOMOE U JIaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBAaTh
CBOIO MO3UIINIO0, MHCHHE;

HPOBOJUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HCCIICOBAHUE
[0 YCTAQHOBJICHHIO OCOOCHHOCTEH MaTEeMAaTHYECKOro OOBEKTa, SBICHHMS,
mporecca, BBISBICHHIO 3aBUCHMOCTEH MEXIY OOBCKTaMH, SBICHHSIMH,
HpoLeCCaMH;

CaMOCTOSATENbHO (OPMYNIUPOBAaTH OOOOLIEHUS W BBIBOJABI IO pe3yJbTaTaM
IPOBEEHHOrO0 HAOMIOJNCHMUS, HCCIEOBAHMUs, OLCHMBATh IOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IICHUIA;

HPOTHO3HPOBaTh BO3MOXHOE pasBUTHE Ipolecca, a TAKKe BBIIBUrATh
HPEANOIOKEHHUS O €0 PA3BUTHU B HOBBIX YCIIOBHSX.

VY oOyuatomerocs OynyT c(hOopMUPOBaHbI YMEHHUS paboTarh ¢
uHpOpMAIMEell KaK YacTh II03HABATCNBHBIX YHHMBEPCAIBHBIX y4EOHBIX
TCHCTBHIA:

BBUIBIIATH JCUINTHI MHPOPMALNY, JaHHBIX, HCOOXOAMMBIX /IS OTBETa Ha
BOIIPOC U ISl PELICHNUS 3a1a4Ht;

BBIOMpaTh MH(OPMALUIO M3 MCTOYHHKOB PA3NIMYHBIX THIIOB, aHAIH3UPOBATh,
CHCTEMATH3MPOBATh U MHTEPIPETUPOBATh MH(OPMALHIO Pa3INYHBIX BHUAOB U
(hopM npencraBieHus;

CTPYKTYypHpOBaTh HHGOPMALMIO, MPEACTaBIATH €€ B pasiandHbIX (opmax,
WILTIOCTPUPOBATH TpadHYECKy;

OLICHUBATH Haa&KHOCTD nuHpopMaII o CaMOCTOSITCIIBHO
chopMyITMPOBAHHBIM KPHUTEPHUSIM.

KoMMyHHKaTHBHbBIC yHHBEPCAIbHBIC YICOHBIC ACHCTBHS:

Y oOyuaromerocs Oyayr cgopMupoBaHBl yYMEHHS OOLICHHS KaK 4YacTb
KOMMYHHKATHBHBIX YHUBEPCAIBbHBIX YICOHBIX ICHCTBHUIA:

BOCTIPHHAMATh U (HOPMYITHPOBATH CY/KICHUS B COOTBETCTBHH C YCIOBUSIMU U
LEISIMH OOILICHNUSI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MHCbMEHHBIX TEKCTaXx, JaBaTh MOSICHCHUS 110 XOAY PCIICHUS 3a1a4H,
KOMMEHTHPOBATh IIOTy4CHHBIIl PE3yIbTaT;
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B Xole oOCyXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMBI,
npoOIeMBl, pemaeMoi 3ajJadd, BBICKA3bIBATH HJICH, HAIETICHHBIC Ha IIOUCK
PEIICHHUS, COIOCTABIIATE CBOU CYKICHUS C CYKACHUSIMH IPYTUX YYaCTHHUKOB
Jraora, oOHapyKHBaTh Pa3IH4INe U CXOJCTBO MO3UIUM, B KOPPEKTHOU (opme
(hopMyIHPOBATH Pa3HOITIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIIEHUS 3a7add, SKCIIEPUMEHTa, HCCIIENOBaHMs,
IPOEKTa, CaMOCTOSTEIBHO BHIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a]ad
Ipe3eHTaluy 1 0COOCHHOCTEl ayTUTOPUH.

JIngHOCTHBIE
Ppe3yNIbTaThI
o0yueHHs

B pesynbraTe OCBOGHMs y4eOHOW JMCIMIUIMHBI (Kypca) oOydarommecs
JOJDKHBI OBJAAeTh CIEAYIONIMMH JIMYHOCTHBIMH DPEe3yJIbTaTaMU OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbIL:

B pesynprate u3ydeHHs© MaTeMaTHKH Ha YPOBHE CpEIHEro OOIIero
obpa3oBanust y oOywaromerocs OyayT chOpPMHPOBAaHBl — CIIEAYIOIINE
JIMYHOCTHEIE PE3yIbTaThL:

1) rpaxxJaHCKOTO BOCIIUTAHUSL:

chOpMUPOBAHHOCTH IPAXKIAHCKON MOZUIUH O0YJaIOIerocss KaKk aKTHBHOTO H
OTBETCTBEHHOIO  WIEHAa POCCHUICKOro  oOImecTBa, IpeJCTaBICHHE O
MaTeMaTHYECKHX OCHOBAaX (PyHKIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYp,
SIBJICHUI, TpOLEeayp TPa’kJAaHCKOTO oOIecTBa (BBIOOPHI, OIPOCH U JPYToe),
YMEHHE B3auMOJeHICTBOBATh C CONUANBLHBIMI HHCTUTYTAMH B COOTBETCTBUH C
nX (QyHKIUSMY U Ha3HaYEHHEM;

2) IaTpHOTHYECKOTO BOCTIUTAHUS:

c(hpOpMUPOBAHHOCTh POCCUHMCKOH TPaXkKHAaHCKOH HIEHTUYHOCTH, yBaKEHHS K
IPOIUIOMY U HACTOSIIEMY POCCHICKOH MaTeMaTHKH, IEHHOCTHOE OTHOLICHUE
K JIOCTIDKEHHSIM POCCHICKHMX MaTEMaTHKOB M POCCHHMCKOH MaTeMaTHYeCKOH
IIKOJIbI, WCIIOJb30BAaHUE ITHX NOCTIDKEHWH B APYrHX HayKaX, TEXHOJIOTHSX,
cepax SKOHOMHKH;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHICKOro Hapopxa, c(hOpMHpPOBAHHOCTH
HPaBCTBEHHOTO  CO3HAHUs, OTHYSCKOTO  IOBEIEHMS, CBS3aHHOTO  C
[PaKTHYECKUM NPHMEHEHHEM JOCTIDKEHHI HayKd U AESTeNbHOCTHIO YIEHOTO,
OCO3HAHHE JJMYHOTO BKJIAJa B IIOCTPOCHHE YCTOHIHNBOTO OYIyIIero;

4) 5CTEeTUYECKOTO BOCTIUTaHUS:

JCTETHYECKOe OTHOLIEHHE K MHpY, BKIIOYAs OCTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEHA, 0OBEKTOB, 3ajad, PpelIeHuid, paccyXIeHHH,
BOCIIPHMIMYMBOCTD K MAaTEMaTHYECKHM aCIIeKTaM Pa3INIHbBIX BHJJOB HCKYCCTBA;
5) Gpu3n4IeCKOro BOCIIUTAHHUS:

c(popMUPOBAHHOCTH YMEHHSI IPHMEHSITh MaTeMaTHUECKIe 3HAHHS B HHTEpecax
37I0pOBOTO M 0e30macHOro odpasa JKH3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3ZI0POBBIO (3TOpPOBOE ITHTaHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U
OT/ZBIXA, peryisipHast ¢m3naeckast AKTUBHOCTB ), ¢dusnueckoe
COBEpLICHCTBOBAaHWE  IPH  3aHATHUSAX  CIHOPTUBHO-  O3JOPOBUTENBHOI
TIeATENbHOCTBIO;

6) TPYIOBOTO BOCIIUTAHUSL:

TOTOBHOCTb K  TPYHAY, OCO3HAaHHME IIEHHOCTH  TPYyROMIOOMsS, MHTEpeC K
pasnmu4HBIM  cepaM  IPO(GECCHOHANBHOW  AESTENBHOCTH, CBS3aHHBIM C
MaTEeMaTHKON W e€ MPUIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeit npodeccuu M peanu3oBBIBATh COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh ¥ CIHOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa3oBaHUIO U
€aMo0Opa30BaHUIO HAa NPOTSHKCHUH BCEil JKM3HU, TOTOBHOCTh K AKTUBHOMY
Y4aCTHIO B PEIICHNH MPAKTHYECKUX 3a/1a4 MATEMAaTHUECKOH HaIIPaBICHHOCTH;
7) 3KOJIOrUYECKOTO BOCIUTAHUS:

cOpMHUPOBAHHOCTE ~ 3KOJOTMYECKON  KyJbTYpbl, [OHHMAaHHE  BIIHSHUS
COLMAIBHO- JKOHOMHMYECKHX IIPOLIECCOB Ha COCTOSIHHE MNPHPOAHOH M
COLMANBHOM CpEIbl, OCO3HAHME TIJO00AIBHOTO XapakTepa HKOIOTHYCCKHX
pobiieM, OpHEHTALHs Ha IPHMEHEHNE MATeMaTHICCKUX 3HAHUI JUIS PELICHUS
3a/1a4 B 00JIACTH OKPY>KAIOLIEH Cpe/ibl, ITAaHUPOBAHHE MOCTYIKOB H OLICHKH HX
BO3MOXHBIX HOCIIEACTBUI TSI OKpY’KaIOIIeH Cpesibl;

8) LIeHHOCTH HAyYHOTO TMO3HAHUS:

chOpMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W  OOIICCTBCHHON IPAKTHKH, [OHUMaHHE
MaTEeMaTHYECKOW HayKu Kak CQepbl 4eIOBEUYECKON NEeATeIbHOCTH, JTAINOB €&
pa3BUTUSL U 3HAYUMOCTH JUIS Pa3BUTUS LMBHIIM3ALMHK, OBJAJCHUC SI3HIKOM
MaTEeMaTHKH M MaTeMaTHYCCKON KYIbTYpOH KaK CPEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBISITH HMPOCKTHYIO M HCCIIECIOBATCIBCKYIO ICSATEIBHOCTh
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WHAWBUAYAJIIBHO U B I'PYIIIC.

Oo6uue u B pesynbrare ocBoeHHMs y4eOHOH AMCUMIUIMHBI OOyYalOUIMecs JOJDKHBI

npodeccuoHaNbHbIC | OBIAJCTh CICAYIOUIMME OOIIMMU U MPOPECCHOHAIBHBIMU KOMITCTCHIIUSIMHU:

KOMITETEHITUHT OK 03. IInaHupoBaTh M peaqU30BBIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JIMYHOCTHOE pasBurue, MPEANPUHUMATEIBCKYIO JIeATETBHOCTD B

npodeccuoHabHON cdepe, UCIO0IB30BaTh 3HAHUS 110 TIPABOBOI U (PHHAHCOBOU
TPAaMOTHOCTH B Pa3JIMYHbIX KM3HEHHBIX CUTYaIUsX;
IIK 2.2. PaccuuTbiBaTh W aHAJM3UPOBATH JIOTUCTUYECKHE W3JCPKKH B

TIPOU3BOACTBE U PACIIPEACIICHUH.

4.1.3. Iloka3zareslm U KPUTEPHHM OLCHMBAHUSI TEKYILIEro KOHTPOJSA YCIIeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTALMK 110 HTOTaM OCBOEHHUSI AUCHUILIMHBI (Kypca)

DK3aMeH 10 Kypcy SIBJISETCS UTOTOBOM OILEHKOW PabOThI CTYAEHTA 3a TOJ M BKIIOYACT B
ceOsl OIEHKY TEOPETUYECKHX 3HAHWH CTYIEHTa, Pa3BUTHE TBOPYECKOTO M aHAJIMTHYECKOTO
MBIIUICHHsI, TPUOOPETEHHE HABBIKOB CAMOCTOSITENIBHOM pabOThI, yMEHHWE CHUHTE3UpOBAThH
NOJIYYEHHbIE 3HAaHUS U NPUMEHATh HX K PELICHHUI0 NPAaKTHUECKUX 3a/1a4, YpPOBEHb
Cc(OPMUPOBAHHOCTH  pe3yibTaroB 00yueHus. OlLeHKa, BbICTaBiIseMas CTYJIEHTYy B XOJe
IIPOMEKYTOYHOM AaTTECTALK, SIBJIICTCSI COBOKYITHOM M YUYMTBIBACT NPEABIAYIIHE OLICHKH €ro
3HAHUH 10 TAHHOM TUCLUIUIMHE, TIOJYYEHHBIE B XO/1€ TEKYLIETO U IPOMEKYTOYHOIO KOHTPOJIS.

[Ipu npoBeneHUM TEKYIIETO KOHTPOJI M MPOMEKYTOUYHOM aTTECTAlMU IO JUCLUILIMHE B
pamMKax TPagULMOHHOM IIKAJIbl OLIEHUBAHWs IPUMEHSIOTCS CIIEIYIOIINE KPUTEPHU:

Onenka Kputepuu BbICTaBICHUS OIICHKH
OtnuyHO CTYJEHT JIEMOHCTPUPYET BCECTOPOHHEE, CUCTEMAaTUUYECKOE U IIIyOOKOe
(3aureHo) 3HaHUE y4yeOHOro MaTepuaia, TOYHO, YeTKO M KOHKPETHO OTBEYaeT Ha

BOIIPOCHI, MOKET N0KA3aTb U MPOUJUIIOCTPUPOBATE CBOU PACCYKACHUA
NIPAaKTUYECKUMHU IIpUMEpaMH, IIPU OTBETE€ Ha BOIIPOCHL pacCyXIaer,
OIMMpasaCh HAa 3HAHH, ITOJTYUYCHHBIC KaK B paMKaX JaHHOT'O KypcCa, TaK U
P M3YyYEHUU JAPYTUX CMEXKHBIX JUCHUIUIMH, YMEET CBOOOJIHO
BBIITOJHATE HNPAKTUYCCKHUE 3adaHus, MPEAYCMOTPCHHBIC HpOFpaMMOﬁ,
B TOM 4YHUCIIC, PCIIACT HCCTAHAAPTHBIC 3aJadd, B LCJIOM OTBETHI
ri1y0okue, 000CHOBAaHHBIE U 3aKOHYEHHBIE;

Xopormio B CBOMX OTBETax Ha BOIPOCHI CTYAEHT YETKO (QOPMYIHUpYeT
(3auTeHO) OTIpeNIeJICHUsI U MOXET TO0Ka3aTh B3aMMOCBS3b PA3IMYHBIX YacTeH
MPOIIGHHOTO B paMKaX JaHHOTO Yy4eOHOTO Kypca MaTrepuaia, CTyIeHT
JIEMOHCTPHPYET CIIOCOOHOCTh K pPa3sMBIIUICHHIO, TPU OTBETe Ha
BOTIPOCHI PAacCyKJaeT, OMUPAsCh HA MOJYYCHHBIC B paMKaxX TaHHOTO
Kypca 3HaHHWs, JIETKO pelIaeT THIIOBbIE 3a/ayd, CIIOCOOCH K
CaMOCTOSITEIbHOMY MOMOJIHEHUIO 1 OOHOBJIEHUIO 3HAHUN U YMEHUH B

X0JIe JanbHeHen yaeOHol 1 MPoPeCCHOHAIBHON e TETHHOCTH

Y 10BAETBOPUTETHHO CTYJIEHT OOHApY>XKHBAeT B IEJIOM IMPaBUILHOE MOHUMAHUE OCHOBHBIX
(3a4TeHO) BOIIPOCOB TPOTPAMMHOTO MaTepuaia, MOXET JaTh OIpeACIICHUs
OCHOBHBIX TOHSITUH, TPOUICHHBIX B paMKax y4eOHOTO Kypca, OJHAKO
W3JIaraeT WX HEIOCTATOYHO YE€TKO W / WJIM HE B TMOJHOM OOBeMe,

MPEAYCMOTPEHHOM  y4eOHBIM  MaTepUaioM  JICKIUOHHBIX |
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MIPAaKTUYECKUX 3aHATUH, HE MOXET BBIBECTH 3aKOHOMEPHOCTH U
CBSI3aTh BOCJMHO Pa3HbIC YAaCTU Kypca; JOMYCKAaeT OTEIbHbIC OINOKH
B OTBET€ U IpPU BBHINOJIHEHUM 3aJJaHUM, pPELICHHE THUIOBBIX 3a1ay
MOKET BBI3BIBaTh 3aTPyJHEHHE, IPH JTOM CTYICHT o0yagaer
HEOOXOAMMBIMU 3HAHMSIMU JUII UX YCTPAHEHHUS O] PYKOBOACTBOM

npenoaaBaTeiid

HeynoBnerBopuTenbHO | 3HAHUS CTYJCHTA OOPBIBOYHBI, HE TOKPHIBAIOT BCETO MPEAMETa, CKOpee
(He 3auTeHO) 3ay4eHbl, 4Ye€M IIOHATBI M, KaK CIEACTBUE, CTYIEHT HE MOMKET
OOBSICHUTH CBSA3EH B paMKax HM3JI0)KEHHOI'O MaTepuana, aThb TOYHBIX
ONpEIEICHUN TIOHATHM, IPOWIECHHBIX B paMKax Kypca, Jaer
pacmibiBYaThie  (DOPMYITUPOBKH, HE BIAZCET B JIOJDKHOH CTEHEHU
TEPMUHOJIOTMEN M IIPUEMaMH pELICHUs THUIOBBIX 3a1a4; OLEHKA
«HEYIOBJIICTBOPUTEIBHO», KaK IPaBUIIO, CTaBUTCA  CTYJEHTaM,
KOTOpblE HE MOTYT MpPOJOJDKUTh OOy4YEeHHE WM MPUCTYNUTh K
npodecCHOHaIbHON JedaTeNbHOCTH 1o okoHwaHuu Komtemka 06e3

JOITOJIHUTCIIBbHBIX 3aHIATHHI 110 COOTBCTCTBYIOHICﬁ JUCHHUIIIINHEC

4.1.4. OneHounble cpeacrea mo AUCHUIUVIMHE IMPEACTABJACHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJIAIOIICIOC NMPUJTOKEHUEM K HacTosIel paﬁoqeﬁ nmporpamMmme.

4.2. Oco0eHHOCTH NPOBe/leHUsI TeKyIIel M MPOMeKYTOYHOM aTTecTalMu JAJs JIUL ¢
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/I0B

JUis ocylecTBIAEHHS MPOLEAYp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTeCTallud  YyKa3aHHBIX  OOYy4YaloIIMXCS  CO3JAl0TCs  (OHJBI  OLIGHOYHBIX  CPEJICTB,
aJanTUPOBAHHbIE JJI WHBAIMJIOB U JIML C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3]I0pPOBbS U
MO3BOJIAIONINE OLIEHUTh JOCTHKEHHE HMMHU 3allJJaHMPOBAaHHBIX B OCHOBHOW 00pa3oBaTENbHOMN
porpaMMme pe3yJabTaToB 00Y4YEeHUs U YPOBEHb CPOPMUPOBAHHOCTH BCEX PE3YIbTATOB O0YUEHUS,
3asBJIEHHBIX B 00pa30BaTEIHLHOM MpOTrpaMMme.

Takue oLleHOUHBIE CPEICTBA CO3AAIOTCS 110 MEpe HEOOXOJUMOCTU C YUETOM Pa3INnYHBIX
Ho3osnorui. [Ipyn mpoBeneHMH TEKyIleW M MPOMEXYTOYHOM aTTeCTallly Il yKa3aHHBIX JIWI]
IPElyCMOTPEHO BKJIIOUEHHUE B YUEOHBIN MpOIecC pa3InyHbIX TOCPEAHUKOB, BKIIOYAsk ThIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. PopMa MpoBeIeHUs TeKYIIEeH aTTecTalluu AJIs JIUL] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
MHAUBUAYAJIbHBIX NCUX0(HU3NUEeCKHX 0coOeHHOCTEeH (YCTHO, MUCbMEHHO Ha Oymare, MHUCbMEHHO
Ha KOMIIblOTepe, B ¢opMe TecTupoBaHus M T.M.). [Ipy HEOOXOIMMOCTH TaKuUM CTyJEHTaM
o0ecneunBaroOTCsl COOTBETCTBYIOIIME YCIOBUS MPOBEIECHUS 3aHATUN U aTTECTalluU, B TOM YHCIIe
MIPEIOCTABIISAETCS TOMOJHUTENBHOE BpeMs JUIs TOATOTOBKY OTBETA HA 3a4eTe UM K3aMeHe.
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