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COJAEP)KAHUE

OBILAS XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBI YUEBHOU JIMCLIUTIMHBI
CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCILIMITIINHBI
YCJIOBUS PEAJTIU3ALIMM YUEBHOM JUCLIUIIINHBI

KOHTPOJIb Y OLIEHKA PE3VJIPTATOB OCBOEHUS YUEFHOU JIMCLIUTIIAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOITPAMMbBI YUYEBHOM
JUCHUIIVIMHBI (KYPCA) CO0.01.04 MATEMATHKA

1.1. Mecro aucuMIJIMHBI (Kypca) B CTPYKType OCHOBHOW NpogdeccHoHAIbLHOMI
o0pa3oBaTe/IbHON MPOrPaMMbI:

Hucuummuaa (kype) C0OO0.01.04 MaremaTnka BXOAWT B COCTaB JUCIUIUIMH (KYpPCOB)
o0meo0pa3oBaTeIbHOT0  y4eOHOro ImHKJIa (B paMKax TIOJYYEeHUs CpEAHEro oOIIero
o0Opa3oBaHUs) B TMpeleinax OCHOBHOW NpoQecCHOHANbHOM 00pa30BaTENbHOM MPOTrpaMMBl,
pa3paboTaHHONH B COOTBETCTBUU C DenepaibHBIM TIOCYIAapPCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJApTOM TIO0 CHEIHAIbHOCTH CpenHero mpodeccruoHanbHoro obpasoanms 46.02.01
JlokyMeHTalMoHHOe ~ oOecrieuyeHne ympaBieHuss W apxuBoBeleHne U DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHETO 00IIero 0Opa3oBaHusl.

VY poBeHb OCBOEHUS TUCIMITIMHEI (Kypca): YriTyOJIeHHBIN

1.2. Henn u njaHupyemble pe3yJbTaThl OCBOEHUSI Y4eOHOH AUCHMILIMHBI (Kypca),
OpHeHTAaIus Ha OyAyHyIo npogecCHOHATBHYIO 1eSITeJIbHOCTD !

[IpuopuTeTHBIMU IEIAMH OOYYEHHS MaTeMaTHKe Ha YrIyOJEHHOM YPOBHE MPOIOJIKAIOT
OCTaBaThbCA:

(bOpMI/IpOBaHI/IC HOCHTPAJIBHBIX MATCMATHYCCKUX MOHSATHHI (‘II/ICHO, BCJIMYWHA, TCOMECTpHUYICCKAA
durypa, TmepeMeHHas, BEpPOATHOCTb, (YHKIMSA, NPOU3BOAHASA, HHTErpay), O00CCICUNBAIOIINX
MIPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MAaTEMAaTHICCKOTO 00pa30BaHuUsI 00y IATOIIIIXCS;

IOABCACHUC 06yqa10mnx051 Ha HAOOCTYIIHOM [UId HHUX YPOBHC K OCO3HAHUIO B3aMMOCBA3U
MAaTeMAaTUKU U OKpPYXAmICro MHUpa, I[MOHUMAHHUIKO MATCMATUKW KaK 4YacCcTU 06Lueﬁ KYJIbTYPbI
YCJIOBCYCCTBA,

pa3BUTHE HHTCIUICKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOyJaromuxcs, ITO3HABATEIBLHOM
AKTUBHOCTH, HCCJIICA0BATCIbCKUX YMGHHfI, KPUTUYHOCTU  MBIIUICHUSA, HWHTEpECa K H3YUYCHHIO

MaTeMaTHKH;
(hopmupoBanue GyHKIIMOHAIBHOM MaTeMaTHIeCKON TPaMOTHOCTH: pacro3HaBaTh
MaTeMaTHYECKHe acTIeKThI B pEaNTbHBIX JKU3HEHHBIX CUTyallMsiX W TIPH HU3YYEHHUH JPYTUX

Y4eOHBIX TPEAMETOB, TPOSIBICHUS 3aBHCUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYyTUpOBaTh MX Ha S3BIKE
MaTeMaTHKH U CO37aBaTh MaTeMaTUYCCKHE MOJCIH, IPUMEHSATh OCBOCHHBIM MAaTEMaTHYCCKHUU armapar
JUISL pelIeHHs MPaKTHKO-OPMEHTHPOBAHHBIX 3a/ad, WHTEPIPETHPOBATh W OICHWBATH IOJyYCHHBIC
pe3yabTaThI.

1.2.1. B pe3ynpTare OCBOCHHUS y4eOHOW TUCIUIUIMHBI (Kypca) OOydYaroIIuecs AOJKHBI
OBJIA/ICTh CIIEAYIOIIMMH JITMYHOCTHBIMH Pe3yJbTATAMHU OCBOCHHUS OCHOBHOUM 00pa30BaTEIbHOM

IPOTrPAMMBI.

B pesymbrate wu3yuyeHus© MaTEeMAaTHKH Ha YpPOBHE cpenHero ooOmero oOpa3oBaHusl Yy
oOyyaromerocst OyayT cOpMHUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI:

1) rpaxIaHCKOTO BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIOMIEToCs] KaK aKTUBHOTO W OTBETCTBEHHOTO
YlieHa POCCHICKOTro O0IIecTBa, MPEACTaBICHHE O MaTeMaTU4YeCKUX OCHOBaX (yHKIMOHUPOBAHHMS
Pa3UYHBIX CTPYKTYD, SIBJICHUH, MpOLEAYp TIPakJAaHCKOTO oO0IIecTBa (BBIOOPHI, OMPOCH W ApPYyroe),
YMEHHE B3aUMOJIEHCTBOBATh C COIMAJBFHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C HMX (PYHKIUSMH U
Ha3HAYCHHUEM;



2) NaTPUOTHYECKOTO BOCITHUTAHHUS:

c(hOpPMUPOBAHHOCTh POCCHICKON TPAKIAHCKOW WICHTUYHOCTH, YBAXXCHUS K TMPOUUIOMY U
HACTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K JOCTIDKEHUSM POCCHICKHIX
MaTeMaTUKOB M POCCUICKOW MaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHUH B IPYTHX
HayKax, TEXHOJIOTHX, cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIHUTAHUS:

OCO3HAaHWE yXOBHBIX IIEHHOCTEH POCCUICKOTO Haponaa, cPOPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMA, ITHYECKOTO TOBEACHUSA, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM IOCTI)KCHHH HAyKH U
JIESTeNbHOCTHIO0 YUEHOTO, OCO3HAHUE JTMYHOTO BKJIAA B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO;

4) 3CTEeTHYECKOTrO BOCTIMTAHHMS:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOYAas 3CTETHKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHUH, PacCyKICHHA, BOCITPUUMINBOCTh K MaTEMaTHYECKUM aCIIEKTaM Pa3INIHbIX
BHJIOB HCKYCCTBA;

5) ¢usnueckoro BocuTaHuUs:

c(hOpMHUPOBaHHOCTh YMEHHUS TPUMEHSATh MAaTEMaTHYECKHUC 3HAHUS B HMHTEPECax 3J0pPOBOTO H
Oe3omacHoro oOpa3a >XH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (3A0pPOBOE MHUTAHHE,
CcOQTaHCHPOBAHHBIM PEKUM 3aHATHH M OTHOBIXa, peryisipHas (Qu3ndeckas aKTHBHOCTH), (DH3UIECKOE
COBEPIIICHCTBOBAHUE MTPH 3aHATUSIX CIIOPTUBHO- 03/I0POBUTEILHON ACSITEILHOCTHIO;

6) TPyYAOBOrO BOCITUTAHUS:

TOTOBHOCTh K TpYHdy, OCO3HaHHWE LEHHOCTH TPYAOIIOOHS, HHTEpeC K pasnuduHbM chepam
podeCCHOHANBEHON JAEATENILHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ PUIIOKEHUSIMU, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oymymieil mpod)ecCHM W pealn30BBIBATH  COOCTBEHHBIC IKM3HCHHBIC IUIAHBI,
TOTOBHOCTh W CIIOCOOHOCTh K MAaTEMaTHYECKOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKCHUU
BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHWH IMPAKTHYECKHUX 3a]a4 MaTeMaTH4ecKOn
HaIpaBJIeHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh  DKOJOTUYECKOH  KyJNbTyphl, = NOHMMAaHUE  BIUSHUS  COLUAIBHO-
9KOHOMHYECKHX MPOIIECCOB HA COCTOSTHHE MPUPOIHON M COLMATBHON Cpeibl, OCO3HAHUE TII00aTBFHOTO
XapakTepa SKOJOTHMYECKHMX IMpoOJIieM, OpHEHTalus Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HaHUN s
pelIeHus 3a/1a4 B 00JIACTU OKPY)KAIOIIEH Cpelibl, TUNIAHUPOBAHKUE MOCTYIIKOB M OIIEHKH WX BO3MOYKHBIX
MIOCIICACTBUIN JJIsI OKPYKAIOIIEH CPEJIbI;

8) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOopMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKl U OOIICCTBCHHOM NpPaKTHKW, MOHUMAaHUE MAaTEeMaTHYSCKOW HayKd Kak c(epbl UYeIoBEYEeCKON
JESATSILHOCTH, ATAloB € Pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMH, OBJAJICHUE SI3BIKOM
MaTEeMaTHKH U MaTeMaTHYeCKON KyJIbTYpOW Kak CPEeICTBOM TO3HAHUS MHPA, TOTOBHOCTH OCYIECTBIIATH
MIPOEKTHYIO M UCCIIEOBATENBCKYIO NEATENFHOCTh HHANBUIYAIBHO U B TPYIIIIE.

1.2.2. B pe3ynpTare OCBOCHUS y4eOHOW IUCIUIUIMHBI (Kypca) OOydYaroIIuecs AOJKHBI
OBJIQJICTh  CJICHYIOIUMH  MeTanpeAMeTHbIMHU __ Pe3yJbTATAMH  OCBOCHHS  OCHOBHOM

00pa3oBaTeNbHOW MIPOTPAMMBI, B T.4.:

Pecynamusnvle ynusepcanvhvie yuebHvle Oelicmeusi:

Y oOyuaromerocss OyayT chOpMHpPOBAaHBI yMEHHS CaMOOPTaHHM3allMM KaK 4YacTh
PETYISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUIL:



COCTABIIATH IUIAH, AITOPUTM PEIIEHUS 3aJaud, BBIOMPATh CHOCOO pemeHus ¢ y4eTom
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM HH(pOpMaLIUK.

Y oOyuatomerocss OyayT chOpMHUpPOBAaHBI yMEHHUS CAMOKOHTPOJII Kak 4YacTh
PEryISTUBHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUIL:

BJIaJICTh HaBbIKAMM MTO3HABATEIBHON peduieKCuu Kak 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICIUTEIBHBIX TPOIIECCOB, WX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U Pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEUICHWH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH HPUYUHBI
JOCTHDKEHUSI WM HEJOCTIDKEHHS pe3yJbTaTOB JEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

VY oOyuarorerocst OyayT copMUpPOBaHbI YMEHUSI COBMECTHOM JIEATEIHHOCTH:

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAWBUAYAIbHOW PabOTHl pU
pemieHNMH y4eOHBIX 3ahay, MPUHUMATh LEIb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpenensaTb BUIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

Y4acTBOBATh B TPYNIOBBIX (popmax paboTsl (00CykaeHUs, OOMEH MHEHH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JCHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IlosnasamenvHbie yHugepcaibHule yuebHble 0eticmeust:

VY obyuaromerocs OyayT chOpMUPOBaHbI CIIEAYIONUE Oa30BbIC JTOTUYECKHE ACHCTBUSA KaK 4acTh
IMMO3HABATCJIbHBIX YHUBCPCAJIIbHBIX y‘-Ie6HBIX ﬂeﬁCTBHﬁ:

BBISABJIATL U XapaKTCPHU30BATh CYHICCTBCHHBIC IMPU3HAKU MATCMATUYCCKUX O6’LCKTOB, HOHHTHﬁ,
OTHOIIICHUH MEXIy MOHATHIMH, (JOPMYJIMPOBAThH ONMPEACACHUS MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN
MIpU3HAK KJIacCU(PUKAIINN, OCHOBAHUS IS 00OOIIECHUS M CPaBHEHIS, KPUTSPUH TPOBOJIMMOTO aHAN3a;

BOCIIPUHUMATD, (bOpMyHHpOBaTB n HpeO6pa3OBLIBaTB CYXKACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U 06H_II/IC, YCJIOBHBIC,

BBIABJIIATE MAaTEMATHYCCKHUE 3aKOHOMEPHOCTH, B3AaMMOCBA3HU U IIPOTUBOPECYUS B Q)aKTaX, JaHHBIX,
HAONIOACHUSAX M YTBEPXKICHUAX, TMpeaiaraTb KpPUTEPUH JUISI BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHH;

ACIaTb BbBIBOJAbI C HUCHOJB30BAHUCM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOUeHUH 10 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSATEIHHO JOKAa3aTeIhCTBA MaTEeMAaTHUYCCKUX YTBEPKICHUH (MPSMBIE W OT
HpOTI/IBHOFO), BBICTPpAUBATh APTryMCHTALIUIO, MNPUBOAWUTL NPHUMEPLI U KOHTPIPHUMCEPHIL, 000CHOBBIBATH
COOCTBEHHBIE CYKACHHUA U BBIBOJDBI;

BBIOMpPATh CIOCOO pereHusl yd9eOHOW 3amadn (CpaBHHBAaTh HECKOJIBKO BApHUAHTOB PEIICHWS,
BBEIOMPATH HanOOJIee TTOIXOISAIITNI C YIETOM CaMOCTOSTEIIFHO BBIZICTICHHBIX KPUTEPHEB).

Y oOyuaromerocs OyayT cOpMHUPOBaHBI CIEAYIONIME 0a30BBIC UCCIEHOBATEIECKHE ECHCTBUS
KaK 49aCThb MO3HABATCIIbHBIX YHUBCPCAJIbHBIX y‘le6HBIX Z[eflCTBHfI:



WCTIONIB30BaTh BOIPOCHI KaK WCCIECIOBATENLCKUI WHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH
BOMPOCHI, (PMKCUPYIOIIHE MPOTUBOPEUHE, MPOOJIEMy, YCTaHABIIUBAThL UCKOMOE U JIaHHOE, (pOpMHUPOBATH
TUTIOTE3Y, apTyMEHTUPOBAThH CBOIO ITO3UITHI0, MHECHUE;

MPOBOJUTH CAMOCTOSTENIFHO CIUIAHMPOBAHHBIN IKCIIEPUMEHT, HCCIIEJOBAHNE MO YCTAHOBICHUIO
0cOOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIEecca, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMU, SBICHUSIMHU, MTPOIECCAMMU;

CaMOCTOSTENILHO (POPMYJIMPOBATh OOOOIICHUS W BBIBOJABI IO pE3yJbTaTaM IPOBEASHHOTO
HaOJFOJIEHNSI, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJILTATOB, BBIBOJOB U
000011IeHMIT;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BHIIIBUTaTh MPEATNOIIOKECHUS O €Tro
Pa3BHUTHU B HOBBIX YCIIOBHSX.

VY oOyuaromerocss OyayT chOpMUPOBaHbl yMEHHS paboTaTh ¢ MHGOpPMAIMEH KaK 4acTh
MO3HABATEILHBIX YHUBEPCABHBIX YUEOHBIX JICHCTBUIA:

BBISBIISITh JACQUIMTEI WH(GOPMAIUK, JAHHBIX, HEOOXOJUMBIX JUIS OTBETa HAa BOMIPOC W IS
pelIeHUs 3a1a4u;

BBIOMpAaTh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh
W HHTEPIPETHPOBATH HHPOPMALIUIO PA3IMYHBIX BUIOB U (POPM MIPEACTABICHHUS,

CTPYKTYypUpPOBaTh HMH(OPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMaX, HUIFOCTPUPOBATH
rpaduyuecky;

OIIEHUBAThH HAJIEXKHOCTH HHPOPMAIIUH 110 CAMOCTOSATEIHHO c(hOPMYITHMPOBAHHBIM KPUTEPHSIM.

KommynuxamusHule ynugepcanvhvie yueOHvle 0eticmeusi:

Y o6yugatomerocs OyayT chOpMHpOBaHBEI yYMEHHS OOIEHUS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX YUCOHBIX JCHCTBHIA:

BOCIPUHUMATh U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSMH U IICIIIMU OOICHUS,
SICHO, TOYHO, TPAaMOTHO BBIP)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHUCHMEHHBIX TEKCTaX, IaBaTh
MOSICHEHHSI TI0 XOJly PEUICHUs 3a]1a4ui, KOMMEHTUPOBATH TIOJTYUYEHHBIH Pe3yJbTarT;

B XOJIe 00CYX/ICHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYXKAaeMOI TeMBbI, TPOOJIEMBI, periaeMoi
3a/lay¥, BBICKA3bIBaTh WJICH, HAICJICHHBIC HAa TIOMUCK PEIICHHs, COMOCTABIAThH CBOHM CYXICHUS C
CYXJICHUSIMA JPYTMX YYaCTHHKOB JHaiora, OOHApYXWUBATh pPa3IMuue M CXOJCTBO TIO3WIMH, B
KOPPEKTHOH (opMe HOopMyIIHPOBATh Pa3HOTIIACHS, CBOH BO3PAKCHUS,

MPENCTaBISATh PE3YyNbTAaThl PEIICHUS 3a/laud, O3KCICPUMEHTA, WCCICIOBAaHMS, IIPOCKTa,
CaMOCTOSITETLHO BEIOMpAaTh (OpPMAT BEICTYIUICHUS C YYETOM 3a/ad MPE3CHTAIlMM W OCOOCHHOCTEH
ayJIUTOPUH.

1.2.3. B pe3ynbraTe OCBOCHHUS Y4eOHOW JMCIUILUIUHBI (Kypca) 00y4aromuecs TOJKHBI
OBJIAJICTh CIEAYIOUIMMH NPeAMETHBIMH Pe3VJIbTATAMH OCBOCHUS OCHOBHOH 00pa3oBaTeilbHOMN

NPOrpaMMBI:

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUSA (enepaibHOi paboueii mporpaMMbl IO MaTEMaTHKE
MPEJICTABJIICHBl 10 TOAaM OOYYEHUS B paMKaX OTACIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX
paszenax HacTOSIIEH MPOrpaMMBI.

K xoHmy oOydeHus B | monyroamu oOydaromuiicss TONYYUT CIEIYIONIHE TpeIMETHBIC
pEe3yNbTATHl 1O OTACIBHBIM TeMaM (elepalbHON paboueii mporpaMMmbl yueOHOTO Kypca «Anzeopa u
HAYANA MAMEMAMUYECKO20 AHATIUZAN):

Uwicna v BEIYHUCIICHUS:

cBOOO/IHO OTIEPUPOBATH MOHATHIMHE: PALIMOHATFHOE YUCIIO0, OECKOHEYHAs MTEPHOANYECKas Ipoob,
MIPOIEHTHI, MPPAIMOHAIBHOE YHCIIO, MHOXKECTBAa PAIlMOHANBHBIX W JEHCTBUTENBHBIX YHCEN, MOIYIb
JICHCTBUTEIHLHOTO YHCIA,;



MPUMEHATh OpOOM W TPOLEHTHl ISl PElICHWs MPHUKIATHBIX 33Jad W3 Pa3iIMyHBIX OTpaciei
3HaHUH U peasbHOU KU3HU;

MPUMEHSATH MPUOIKEHHBIC BEIYUCICHHUS, TPABIIIA OKPYTICHHS, IPUKUAKY W OICHKY pe3yJibTaTa
BBIYMCIICHHI,

cBOOO/IHO OTIEPUPOBATH MOHATHEM: CTETIEHD C IEJIBIM TOKa3aTeNleM, UCTIONb30BaTh MOAXOISIIYIO
(hopMy 3anucu JEHCTBUTENBHBIX YHCEN JUIS PEIICHUS MPAKTUICCKUX 3a7a4d U MPEICTABICHUS JaHHBIX;

CBOOOJIHO OTIEPUPOBATH OHATHEM: ApUPMETHUSCKUN KOPEHb HATYpPAIbHOMN CTCIICHH;

CcBOOO/JIHO ONEepUpOBaTH TMOHSATHEM: CTEIeHb C paIOHANBHBIM ITOKa3aTelieM; CBOOOIHO
OTIEPUPOBATH MOHATUSIMH: JIOTapU(M YUCIIa, JCCATHIHBIC U HATYPAIbHBIC JIOTAPU(PMBbI;

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOTO apryMEHTa;

OIEPUPOBATH MOHATHIMH: APKCUHYC, APKKOCUHYC M apKTAaHT€HCYUCIOBOTO apryMEeHTa.

YpaBHEeHUA U HEPABEHCTBA:

cBOOOJHO OMNEPHUPOBaTh MOHATHUSMHU: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO, PABHOCHIIbHBIC
ypaBHEHUS U YPaBHCHUS-CIEACTBYSI, PABHOCHUIEHBIC HEPABCHCTBA;

MPUMEHSATH PA3JIMYHBIE METOJIBI PEIICHUS PAIMOHANBHBIX U IPOOHO-PAllMOHATLHBIX YpaBHEHUH,
MPUMEHSATH METOJ HHTEPBAJIOB IS PEIICHUS] HEPABEHCTB;

cBOOO/IHO OIIEPHPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOM MEepEMEHHON, MHOTOWIEH C IeJIBIMH
KOA(pPUITMCHTaAMH, KOPHU MHOTOYIICHA, MPUMEHSTH JCJICHHE MHOTOWICHA Ha MHOTOWICH C OCTaTKOM,
teopemy besy u reopemy Buera aiis perenus 3anad;

cBOOO/IHO OIEPHUPOBATH MOHATHSAMHU: CHUCTEMa JMHEWHBIX YpaBHEHHH, MATpPHUIA, OMPEICIUTEND
MaTpuIlel 2 X 2 M €ro T€OMETPHUYECKUI CMBICI, HMCIOIL30BaTh CBOWCTBA ONpPENETUTENS 2 X 2 mJiA
BBIUMCIICHUS €T0 3HAYCHUS, MPUMEHATH OINPEIEIUTEIN I PEHICHUS CUCTEMBI JTUHCHHBIX ypaBHCHWUIA,
MOJICTIPOBATh pPEaTbHbIE CHUTYyallUd C IIOMOIIBIO CHCTEMBl JIMHEHHBIX YpaBHEHUWH, WCCIICOBATh
MOCTPOEHHBIE MOZETN C TOMOINBI0 MAaTPHUIl U ONpeAeNuTeNicd, WHTePHpPeTHPOBATh MOTYyUSHHBIN
pe3ybTar;

WCIIOJIb30BaTh CBOMCTBA JICHCTBHIA C KOPHSMU JIJIsl PE0OPa30BaHUs BIPAXKCHUH;

BBITIOJHATHh TPe0o0pa30BaHUsl YUCIIOBBIX BHIPAXKCHHIA, CONCPKAIINX CTEICHH C PAIlMOHATBHBIM
MOKa3aTeNeM;

WCTIOJIB30BaTh CBOMCTBA JOrapu(pMOB [T IpeoOpa3oBaHus JIOTapu(PMIUECKIX BRIPAKCHUI,

CBOOOJIHO OIEPHPOBATh MOHSTUSIMU: UPPAIIMOHAIEHBIC, TTOKAa3aTeIbHBIE U JOrapu(hMUICCKIEC
ypaBHEHUS, HAXOJAUTh UX PEIICHHS C MMOMOIIHI0 PABHOCHIIBHBIX TIEPEX00B WM OCYIIECTBIISAS POBEPKY
KOpHEI;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPHUUYECKUE (hopMyITBI TUTS peoOpazoBaHus
TPUTOHOMETPUYECKUX BHIPAKCHUN;

CBOOOJ/IHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHHE, PUMEHSITh HEOOXOIUMBIC
(hopMyITBI TS pEeNIeHUs] OCHOBHBIX THIIOB TPHUT'OHOMETPUYECKUX YPaBHEHUIA,

MOJIETTUPOBATh peasbHbIE CUTYAINH Ha S3bIKE alreOpbl, COCTABIIATH BRIPAXKEHHUS,

ypaBHEHUS, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, HCCIEIOBATh IIOCTPOCHHBIC MOJCITU C
WCTIOJIb30BaHUEM arapara anreopsl.

OyHKITUU U TpaduKH:

CBOOOJIHO OIEPUPOBAThH MOHATHAMHU: (YHKIHS, CIIOCOOBI 3aaHus (YHKIIMU, B3aUMHO OOpaTHBIC
dbyHKIMYM, KoMmo3unms (QyHKIWH, rpaduk QYHKIWH, BBIMOIHATH 3JIEMEHTApHBIE NPEOOPa30BaHUS
rpa¢uKoB (QyHKINH;

cBOOO/IHO OTIEPUPOBAThH MOHITHAMU: OOJACTH OMpPEEIIEHUS U MHOXECTBO 3HaUYeHUI (yHKIUH,
HYJH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,



CBOOOJTHO ONIEPUPOBATHL OHATHSIMHU: YETHBIC W HEUETHBIC (DYHKIMHU, MEPHOJUYECKUE (QYHKIHH,
MPOMEXKYTKA MOHOTOHHOCTU (DYHKIIMY, MAKCUMYMBl M MHHHMYMBl ~ (YHKIUM, HauOonbllee U
HaUMCHBbIIIEE 3HAYCHUE (PYHKIIUU Ha POMEKYTKE;

cBOOO/IHO OTIEPUPOBATH TOHATHUSAMU: CTETIEHHAs (PYHKIINS C HATYPAJIBHBIM U IENBIM TOKa3aTeseM,
rpauK cTereHHOW QYHKIIMU C HATYPaJbHBIM U IIENBIM TOKa3aTelieM, TpaiKk KOPHS N-OH CTENEeHU Kak
(dhyHKIIME 00paTHOHN CTENECHU C HATYpPaJIbHBIM TOKA3aTeIeM;

OIEePUPOBATh MOHATHAMHU: JIMHCIHHAS, KBaJpaTHYHas W IPOOHO-IIMHEIHAST (YHKIIUU, BBIIOIHSAT
JJIEMEHTapPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPAPHKOB;

CBOOOJTHO OTIEpUPOBATh MOHATHSIMU: TIOKa3aTeNbHas U Jorapugmudeckas (yHKIIMU, UX CBOMCTBA
U TpaduKH, UCIIOI30BaTh MX TPapUKH JJIs PEIICHUS YPaBHCHHIA;

CBOOO/JIHO ONEPUPOBATH IMMOHATUSMHU: TPUTOHOMETPHYECKAsT OKPYKHOCTh, OIPEACICHUE
TPUTOHOMETPUIECKHUX (PYHKIIMIA YHCIIOBOTO apTyMEHTa;

UCTONB30BaTh rpadukd QYHKOWE JUIsI  HCCIIENOBaHHWS — IPOIECCOB M 3aBHCUMOCTEH IMPH
pelieHny 3ajad W3 JPYyruX YYeOHBIX TMPEAMETOB M PEATBHON JKU3HHU, BBIPAXKATh (QOpPMYyJIaMu
3aBUCHMOCTH MEX/y BEITUIMHAMU;

Havana maremaTndeckoro ananusa:

cBOOO/IHO OMNEpHUpOBaTh TOHATUSAMHU: apupMeTHUecKas W TeoMeTpHUYecKas Mporpeccus,
OCCKOHEYHO yOBIBAOINAsi TEOMETPUIECKasl MPOTPECCHs, TNHEHHBIN 1 SKCIIOHCHIMAIBHEIN pocT, hopMyia
CJIOXHBIX MPOIEHTOB, UMETh PECTABJICHUE O KOHCTAHTE;

WCTIONI30BAaTh MPOTPECCUH IS PEIICHHUS pEeabHBIX 3a7]ad MPUKIAIHOTO XapaKTepa;

CcBOOOJTHO OTIEPUPOBATH TOHATHSIMH: MOCIIEA0BATEIHOCTb, CrIoco0bI 3a/laHus
IIOCIIC/IOBATEIPHOCTEH, MOHOTOHHBIE M OrPAaHWYCHHBIC IMOCICIOBATEILHOCTH, ITOHUMATh OCHOBBI
3apOKJICHHSI MATEMATHUECKOTO aHAIM3a KaK aHalin3a OECKOHEYHO MaJIbIX;

cBOOOJTHO OTIEPUPOBATh MOHATHAMU:  HENpepbIBHBIE (YHKIWK, TOYKH paspbiBa Tpaduka
(OYHKIUH, aCUMIOTOTHI I'paduka QyHKIHH,

CBOOOZHO OIEPHPOBATH MOHATUEM: (PYHKIIHS, HEMPEPhIBHAS HAa OTPE3Ke, MPUMEHSITh CBOHCTBA
HETPEPBIBHBIX (DYHKIU [T PEIICHUS 3a/1a4;

CcBOOOJTHO OTIEPUPOBATH MOHSATHSIMU: TIEpPBasi U BTOpas MPOU3BOJHbIC (YHKIMH, KacaTellbHas K
rpaduky GyHKIHH;

BBIYUCIISITh TPOM3BOJHBIC CYMMBI, TPOU3BEACHHUS, YAaCTHOTO W KOMIIO3WIIMU IBYX (YHKIIHIA,
3HATH MPOU3BOJIHEIC SJIEMEHTAPHBIX (DYHKIIHIA;

WCTIOJIb30BaTh TEOMETPHUYCCKHN 1 (GU3NIECKUN CMBICI TPOM3BOTHOM JUISI PEIICHUs 3a/1ad.

MHoOKecTBa U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATUSMU: MHOXKECTBO, ONIEPAIlUU HAJl MHOXKECTBAMU;

WCIIONIb30BaTh TEOPETUKO-MHOXKECTBCHHBIM amnmapaT Ui OMUCAHHS PEaIbHBIX MPOIECCOB U
SIBJICHUH, TIPU PEIICHUH 33]]a4 U3 JPYTUX YIeOHBIX PEIMETOB;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH: OINPENICIICHUE, TEOpeMa, YpaBHEHHUE- CIICIICTBHE, CBOWCTBO
MaTeMaTHYECKOT0 00BEKTa, IOKA3aTeIbCTBO, PABHOCWIIBHEIC YPAaBHCHHUS M HEPABCHCTBA.

K koHily oOydeHus BO 2-M MONYrOAWH OOYYAIOIIUICS TMONYYHUT CICAYIOIIUE MPEIMETHBIC
pe3yabTaThl [0 OTIACIBbHBIM TeMaM (eaepalbHONW padodel mporpaMMbl yueOHOTo Kypca «Auredpa u
Havajla MaTeMaTHIECKOTO aHaJIN3a:

Uwcrna v BEIYHCIICHHUS:

CBOOOZHO OTIEPUPOBATH MOHSATUSAMH: HATYPAJIBHOE W IIEJI0€ YUCIIO, MHOXECTBA HATYpPAIbHBIX U
IETBIX YMCEN, UCTIOIB30BaTh MPU3HAKU aeauMocTh 1enbix ancen, HOJ n HOK HaTypanbHBIX ducem IS
pelieHus 3a1a4, MPUMEHSTh anropuTM EBkinaa;

CBOOOZHO OIEPHPOBATh IMOHITHEM OCTAaTKa IO MOJIYJIO, 3alHMCHIBATh HATypalbHBIC YHCIA B
Pa3TUYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;



CcBOOOHO OMEPHUPOBATH MOHATHSIMH: KOMIJIEKCHOE YHCIIO W MHOXECTBO KOMIUIEKCHBIX HYHCEN,
MIPEJICTABIATh KOMIUICKCHBIC YHUCIIAa B alIreOpanveckoldl W TPUTOHOMETPHYECKOW (OpMeE, BBIMIOIHATH
apudMeTHIecKUe ONepaIuy ¢ HUMH U NU300pakaTh Ha KOOPUHATHOM IIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

cBOOO/HO OTEPHPOBATh MOHATHSMH: HPpPALMOHAIBHBIC, MOKa3aTelbHBIE W JOrapu(MUYIecKue
HEPaBEHCTBA, HAXOJIUTh X PEIICHUS C TOMOIIBIO PABHOCHIBHBIX EPEX0JIOB;

OCYIIECTBIISAT, OTOOp KOpPHEW NpH PENICHHH TPUTOHOMETPUYECKOTO YpaBHEHHS, CBOOOJHO
OTIEpUPOBATH MOHATHEM TPUTOHOMETPHUIECKOE HEPABEHCTBO, IPUMEHSITh

HEoOXouMble QOPMYJTBI ISl PEIICHNs] OCHOBHBIX THUIIOB TPUTOHOMETPUIECKUX HEPABEHCTB;

CBOOOZHO ONEpPUPOBATH MOHITHUSIMHU: CHCTEMa W COBOKYITHOCTh YPAaBHCHUH W HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBl U CHCTEMBI-CIICJICTBUS, HAXOAWUThb PEUICHUS CHUCTEMbl U COBOKYMHOCTEH
paIOHANBHBIX, HPPAIMOHAIBHBIX, IOKA3aTENbHBIX U JJOTapU(PMUYECKUX ypaBHEHHH U HEPABEHCTB;

pemaTh ~ palMoOHalbHbIe,  HWppalMOHANBHBIE,  IOKa3aTelbHbIC, JOorapudMUUECKUe |
TPUTOHOMETPHUUYECKHUE YPABHEHUS U HEPABCHCTBA, COACPKAIINE MOIYIU U MapaMeTphl;

MPUMEHATh TpaQUUECKUe METOJIBI IS PEIICHUS ypaBHCHWA M HEPAaBEHCTB, a TAKXKe 3alad C
napaMeTpamu;

MOJIETTPOBATh peaJbHBIE CHUTYallMd Ha S3BIKE aidreOphbl, COCTABIATH BBIPAKEHUS, ypaBHEHHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIIECIOBATH IOCTPOCHHBIE MOJICIH C UCIIOJIb30BaHUEM
ammapara anreOpbl, HHTEPIPETUPOBATh OJTYUYCHHBIN pe3ybTarT.

OYHKITUH U TpaduKH:

CTPOUTH TpadUKu KOMIO3ZUINN (PYHKINH C MTOMOIIBIO JIEMEHTAPHOTO HCCIIEOBAHUS M CBOICTB
KOMTIO3UIIMH JABYX (PYHKIIHUI;

CTPOUTH TeOMETPUICCKUE 00pa3bl YpaBHEHUH U HEPABCHCTB Ha KOOPUHATHOM IJIOCKOCTH;

CBOOOJIHO OIEPHPOBATh MOHATHAMHU: TpPapUKH TPUTOHOMETPHUYECKHX (YHKIUH;, NPUMEHSATH
(YHKIUY JUTS MOJICTUPOBAHUS M UCCIIEIOBAHMUS PEATbHBIX TIPOIIECCOB.

Hauana matemarnueckoro aHamusza:

WCTIOJIb30BaTh MPOU3BOTHYIO JUIS UCCIICOBaHUS (DYHKIIMH HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXOJUTh HAaUOOJNbIIee U HANMEHbIIIee 3HAUeHUS (PYHKIINN HETIPEPHIBHON Ha OTPE3KE;

WCIIONB30BaTh MPOW3BOAHYIO IJIsl HAXOXKACHUS HAWIYyYIIEro pelIeHHs B MPHUKIATHBIX, B TOM
YUCJE COIMATIbHO-PKOHOMUYECKUX, 3a/Jadax, A OINPEACNICHUS CKOPOCTH M YCKOpPEHHUs IIpolecca,
3a1aHHOTO (DOPMYJIIOH MU rpaduKoM;

CcBOOOJHO OTEpPUPOBATh TMOHATHAME: TIEPBOOOpa3Has, OMPENCIEHHBI HMHTErpal, HAaXOIUTh
MEPBOOOPa3HbIC DIEMEHTAPHBIX (PYHKIUH ¥ BRIYUCIATh HHTETpall 1o opmyie HeroToHna-JIelOnmIa;

HaXOJWTh TUIONIAIU IIOCKUX (PUTYP U O0BEMEI TEJ C TOMOIIBI0 UHTETPaa;

MMEThb TMpPEACTaBICHHE O MAaTEMaTHYECKOM MOJCIHUPOBAHUM HA TMPUMEPE COCTABJICHUS
nubdepeHInaTbHBIX YPaBHCHHIA,

pemary MpHUKIagHble 3aJa4d, B TOM YHCJIE COLMHAIBHO-)KOHOMHYECKOTO W (PH3UIECKOTO
XapaxkTepa, CpeACTBAMHU MaTeMaTHUECKOT0 aHalln3a.

[IpenmeTHBle pe3yibTAaThl MO OTACIBHBIM TeMaM ydeOHoro kypca «leomempusay. K xonmy 1
MONTYTOAMS 00YJArOIHIACS HAYIUTCS:

CBOOOHO OTIEPUPOBATH OCHOBHBIMU  MTOHSITHIMU CTEPEOMETPUM TPU  PEIICHUU 33134 U
MPOBEACHUHN MATEMAaTUYECKUX PACCYKIACHUIA;

MIPUMEHSATH aKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX IPHU PEIICHNH T€OMETPHUUECKHX 3a/1a4;

KJIACCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEHN B MPOCTPAHCTBE;
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CBOOOJTHO OTICPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C YTIJIaMH B TIPOCTPAHCTBE: MEXKAY NMPSIMBIMU B
NPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MTOHATUSIMH, CBSI3aHHBIMU C MHOTOT'paHHUKAMU;

CBOOOIHO  pacro3HaBaTh  OCHOBHBIE  BHABIl ~ MHOTOTPAaHHHMKOB  (TIpH3Ma, IHpPaMHUa,
MIPSMOYTOJILHEIHN TapajuIeNenue]], Ky0);

KJaccu(UIUPOBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHs Uil KIacCU(PHUKALWHU; CBOOOIHO
OTIEpPUPOBATH MOHATUIMH, CBA3aHHBIMHU C CEUEHHEM MHOTOTPaHHHUKOB INIOCKOCTHIO;

BBINIOJHATD IapajUIe]IbHOE, IEHTPAJBHOE M OpPTOrOHAIBHOE NPOEKTHpOBaHWE GHUTYp Ha
IUIOCKOCTb, BBITIOJIHATH H300paKeHuUst GUTyp Ha IUNIOCKOCTH;

CTPOWUTH CEYCHUS! MHOTOTPAHHHMKOB Pa3IHMYHBIMH METOAAMH, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIOMIAAN IMTOBEPXHOCTEH MHOTOTPAHHMKOB (IIpHU3Ma, NMUpPaMHIA), TEOMETPHIECKUX
TEJ ¢ IpUMEHEHHEM (HOpMYIT;

CBOOOJHO OMNEPUPOBaTh MOHATHSMH: CHUMMETPHS B NPOCTPAHCTBE, LEHTP, OChb M IJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHUHU (UTYPHI;

CBOOOIHO  ONEpPHUPOBATh  IOHSATHUSAMHM, COOTBETCTBYIOIIMMH  BEKTOpPaM M KOOpAWHATaM B
HPOCTPAHCTBE;

BBITIOJIHATH JCHCTBUSI HAJl BEKTOPAMU;

pemaTh 3aJaud  Ha  JOKa3aTeNbCTBO MaTeMaTHYECKHX OTHOLUICHHH M HaXOXICHHE
TEOMETPUUCCKUX BEJIMYMH, INPUMEHSS H3BECTHBIE METOIBI IIPH PEIICHHH MaTeMaTHYeCKHX 3a1ad
HOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTh MPOCTEHIINE IPOrPAMMHBIE CPEICTBA U IEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
NPU peLICHUH CTEPEOMETPHUYECKHX 3a1a4;

U3BJICKaTh, IPEOOPA30OBBIBATE W HMHTEPIPETHUPOBATH  MH(POPMANUIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKHUX (QUTypax, IPEICTABICHHYIO Ha YepTeKaX M PUCYHKAX;

NPUMEHSTh IONyYCHHBIC 3HAHUS Ha TMpaKTHKE: CPaBHMBATh M aHAJM3UPOBATh pealbHbIC
CUTyallUd, TPUMEHATh HU3y4YCHHBIC TIOHATUS B TMpoOLEcce TMOHWCKAa pPEIIeHHS MaTeMaTHUYeCKU
copMyIHPOBaHHOH NPOOIEMBI, MOJECIUPOBATH PEAbHbIC CUTYAIlMU Ha S3bIKE T€OMETPHH, UCCIIEA0BATh
HOCTPOCHHBIC MOJIENM C MCIOJIb30BAHMEM T'€OMETPUYECKHX IOHATHH M TEOpeM, ammapara aireOpsl,
pelaTh MpaKTUYeCKUe 3a/1auu, CBSI3aHHbIE C HAXOKACHHUEM T€OMETPUIECKUX BEITHIHH;

UMETb TIpEACTaBICHUA OO0 OCHOBHBIX 3Tamlax pa3BUTHUS T'€OMETPHM KaK COCTaBHOW YacTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xonIy 2 moixyroanus 00y4Jarontuiicss HAydInuTCs:

CBOOOJHO ONEpPHPOBaTh MOHSATHAMH, CBSI3aHHBIMH C IMJIMHIPUYECKOW, KOHHYECKOH U
cepruiecKoil MOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI MOTY4CHUS;

OIIEpHPOBATH MOHATHAMH, CBSI3aHHBIMH C TEJIaMH BPALICHUS: IWIMHIPOM, KOHYyCOM, cepoil
IIapOM;

pacmo3HaBaTh Tela BpamleHds (UWIMHAP, KOHYC, chepa W map) W OOBICHATH CIOCOOBI
MOJTY4EHUS TeJ BPalLICHUS;

KJIacCH(UIMPOBATh B3aNMHOE PACIIONIOKEHNE Cepbl U IIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOT'DAaHHUKOB W TeN BpAIleHHs, OOBEMBI M IUIOIIAAN
MMOBEPXHOCTE MHOTOIPAaHHUKOB U TeJ BPAILCHHS, TEOMETPHUUECKUX TeJl ¢ IPUMEHEHHEM (HOPMYII;

CBOOOJHO ONEpUPOBATH TOHITUSMH, CBSI3aHHBIMH C KOMOWHAIMSAMH TeJI BpaIICHUS U
MHOTOT'PaHHUKOB: MHOTOT'PaHHHK, BIMCAaHHBIN B c(epy M OMMCAHHBII 0KOJIO cepsl, chepa, BIUCaHHAS B
MHOTOTPaHHUK WJIN TEJIO BPAIICHHS;

BBIYUCIISITH COOTHOILCHHS MEKAY IJIOMIASIMA IOBEPXHOCTEH 1 00BEMaMU MOTOOHBIX TeElT;
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n300pakatb u3ydaeMble (UIYPBHI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTSIKU M3 PHUCYHKOB
MPOCTHIX 0OBEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJl BPAIICHHUS,

W3BIIEKATh, UHTEPIIPETUPOBATH U MPeoOPa30BhIBATh HHPOPMAIIHIO QPUTypaX, MPEICTABICHHYIO Ha
YepTekax O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MTOHITHEM BEKTOP B POCTPAHCTBE;

BBITIOJHATH OTIEPAIlUH HAJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JCKaPTOBOU CUCTEME KOOPIUHAT;

pemaTh TeOMETPUYECKHE 3a7adyd Ha BBIYUCIICHHE YTIJIIOB MEXAY NPSIMBIMH M IIIOCKOCTSIMH,
BBEIYHICIICHUE PACCTOSSHHMA OT TOYKH IO TUTOCKOCTH, B IICJIOM, Ha TIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/Ia TP PEIICHUY;

CBOOOJIHO OTIEPUPOBATH MIOHATUSIMU, CBSI3aHHBIMU C JIBUKCHHEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JBIDKCHU;

BBITIOJIHATh H300pakKeHUS MHOTOTPAHHUKOM W TeJ BpPAIICHHS TNPH TMapabieTbHOM IepeHoce,
[EHTPATbHONH CHUMMETPUH, 3€PKATBHONH CHUMMETPUU, NPU IOBOPOTE BOKPYT TMPSMOM, MPeoOpa3oBaHUs
o00us;

CTPOUTH CEUEHHUS MHOTOTPAHHHWKOB W TEJ BpaIlCHHs: CEYCHHMs MIIMHApA (MapajuieIbHO H
MEPIEHANKYIIIPHO OCH), CEUSHUs KOHyca (IapajuiebHOe OCHOBAHHMIO M TPOXOAIICe Yepe3 BEPIIHHY),
CEYCHUS 1Iapa;

WCIONB30BaTh METOIbl TMOCTPOCHMUSI CEUYCHHM: METOA  CIEeNOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH;

JTIOKa3bIBaTh TECOMETPUICCKUE YTBEPKICHIS;

MIPUMEHSATh TEOMETPHUYECKUE (haKThI JIJIS PEHICHHS CTEPEOMETPUUYCSCKUX 3a/1ad, MPEATOJIararoIInX
HECKOJIBKO II1ar0B PEIICHIsI, €CITH YCIIOBHSI PUMEHEHUST 3a/IaHbl B SIBHOH M HEsIBHOM (hopMme;

pemarh 3aJadd  Ha  J0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHHM W HAXOXICHHUE
TEOMETPUUSCKHUX BEITUIHH;

MPUMEHSATH NMPOTPAMMHBIC CPEACTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUU
CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHATh TIONyYCHHBIC 3HAHWS Ha TIPAaKTHKE: CPaBHUBATh, AHAIM3UPOBATH M OICHUBATH
peanbHBIC CUTYAITUH, MPUMEHATh H3YUCHHBIC TIOHSTHSI, TECOPEMBI, CBOMCTBA B TIPOIIECCE TTOMCKA PEIICHIS
MaTeMaTHYeCKu  C(HOpPMYJIMpPOBaHHOW  TPOOJIEMBI, MOJICIHPOBATH pPEATbHBIC CHUTYaIlMH Ha S3bIKE
TEOMETPUHU, UCCIEAOBATh MOCTPOCHHBIE MOJICTIU C UCIIOJIb30BAHUEM F€OMETPUUECKUX TOHATUHA U TEOPEM,
ammapaTta anreOphl, pernarh MPaKTHYECKHWe 3a7add, CBA3aHHBIE C HAXOKICHUEM T'€OMETPHUICCKUX
BEIIMYHH;

MMETh TMPEJACTaBICHUS OO0 OCHOBHBIX STalax pa3BUTUS TEOMETPUH KaK COCTaBHOW YacTH
(hyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

[IpenmeTHBle pe3ynbTaThl IO OTAEIBHBIM TeMaM ydeOHOro pasnena «Bepoamuocmo u
cmamucmuxay. K xoniy 1 noiayroans o0y4arioniuiicss HayYUTCS:

CBOOOJHO OINEpUPOBATh MOHATHAMU: Tpad, MIIOCKHA Tpad, CBA3HBINA rpad, MyTh B Tpade, LeMb,
IIWKJI, IEPEBO, CTEIIEHb BEPIINHBI, AEPEBO CIIyJalfHOTO IKCIIEPUMEHTA;

CBOOO/IHO ONEPHPOBATh TMOHATHAMH: CITy4alHBIN SKCIIEPUMEHT (OIBIT), CiIydaiiHoe COOBITHE,
3JIEMEHTapHOE CITydaiiHOE COOBITHE (AJIEMEHTAPHBIA HUCXOM) CIYyYaliHOrO OMNbITA, HAXOAUTH BEPOSTHOCTH
COOBITHI B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoIWUTh U (POPMYyITHPOBATH COOBITHS: TIEpeceucHne, 00bETMHECHNE TaHHBIX COOBITHI, COOBITHE,
IPOTHBOIIOJIOKHOE TAHHOMY, HCIIOJIb30BaTh AUArpaMMbl Diffiepa, KOOPIHMHATHYIO MPAMYIO JJISl PEIICHNS
3ajad, MOJIb30BaThCS (OPMYIION CIOKEHHS BEPOATHOCTEH LIS BEPOSATHOCTEH NBYX M TPEX CIydYailHBIX
COOBITHIA;
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OTIEpUPOBATh MOHITHAMHU: yCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEpOSTHOCTEH, HE3aBHCHMBIE
COOBITHSI, JEPEBO CIyYalHOTO SKCHEPUMEHTa, HAaXOOUTh BEPOSTHOCTH COOBITHH C MOMOILIBIO IpaBHIa
YMHOXCHHS, JepeBa CIy4YailHOTO OIbITa, WCIONb30BaTh (DOPMYIy TOITHONH BEPOSTHOCTH, (POPMYITY
Baiieca mpu pemrennm 3amad, ONMPENCNISITh HE3aBHCHUMOCTH COOBITHH IO (GopMysie M IO OpraHU3aINH
CITy4ailHOT 0 SKCIEPUMEHTA;

MPUMEHATh M3YYCHHBIC KOMOWHATOPHBIC (DOPMYJBI IJIsS MEPEUYMCIICHUS SIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CITy4aifHOTO OIBITA, PEIICHUS 3a/1a4 110 TEOPUHU BEPOSTHOCTEH;

CBOOOJTHO ONEPHPOBATh MOHATHAMH: OWHAPHBIN CIyYdalHBIN OMNBIT (HMCIBITAaHUE), yCHEX U
HeyJa4a, HE3aBHCHMBIE HCIIBITAHHUSA, CEPHUS WCIBITAHWHA, HAaXOMUTh BEPOSTHOCTH COOBITHH: B CEpUHU
UCIBITAHUI JIO TIEPBOTO YCIEeXa, B CEPUU HCIBITAHUN BEpHYIUIM, B OMBITE, CBI3aHHOM CO CIy4YailHBIM
BHIOOPOM M3 KOHEUHOH COBOKYITHOCTH;

CcBOOOHO ONEPHUPOBATh MOHATHUSAMH: CIlydaiiHas BeJIMYHMHA, pAaCIpelleieHne BEpOSTHOCTEH,
JuarpaMma pacrpenesieHvs, OWHapHas CcllydaifHas BeNWYWHA, TeOMETPHYECKOoe, OWHOMHAIBHOE
pacnpeneseHue.

K xonmy 2 nmomyroaust oOyyaromuiicst Hay4uTCs:

OTIEPUPOBATH MOHATHIME: COBMECTHOE PACIpeIeIeHNE ABYX CIyJailHBIX BETMYHH, UCTIOIH30BATh
TabJIMIly COBMECTHOTO pacHlpeleNieHus] NBYX CIy4YalHbIX BEJIMYWH MJIs1 BBIJCIICHUS pacIpeeeHus
KQXKI0W BEJIMYMHBI, ONPE/ICIICHUS HE3aBUCUMOCTH CITyYaliHbIX BEIMYHH;

CBOOO/JIHO ONEpPUPOBATH IMMOHITHEM MAaTEMaTHYECKOTO OXHIAHUS CIIYYaliHOW BEIMYUHBI
(pacmipenienenust), MPUMEHATh CBOHCTBA MAaTEMATHYECKOTO OKMAAHUSA TPU PEIICHWH 3aflad, BBIYUCIATH
MaTeMaTHYeCKOe OXXUJaHWE OWHOMHAIBHOTO M F€OMETPHUUYECKOTO pacTpeIeIeHH;

CBOOOJHO ONEpPHPOBAaTh MOHATHSMHU: JIUCIEPCHS, CTaHJAPTHOE OTKIOHEHHWE CIy4YaillHOU
BEJIMYWHBI, TIPUMEHSATh CBOWCTBA IUCIICPCUM CIYyYalHON BeNMUYUHBI (pacHpeeliCHUs]) TMPU pPEIICHUN
3a/a4, BBIYHCIATH MAWUCIEPCHI0O WM CTAaHAAPTHOE OTKIOHEHHE TEOMETPHUYECKOTO M OWHOMHAIBLHOTO
pactnpe/ieNIeHH;

BBIYHCIIATh BBIOOPOYHBIC XapPaKTCPUCTHKH IO JaHHOW BHIOOPKE M OIICHWBATh XapPaKTCPUCTHKU
TEHEPATBHONH COBOKYIMHOCTH JaHHBIX TI0 BBIOOPOYHBIM XapakTepucTukaMm. OIeHUBaTh BEPOSATHOCTH
COOBITMA ¥  TPOBEPSATh MPOCTEHMIINE CTATUCTUYECKHE THIOTE3bl, TONB3YICh HU3y4YEeHHBIMHU
pacnpeneneHusIMH.

1.2.4. B pesymbraTe OCBOEHHS Yy4YeOHON IUCHUIUIMHBI OOydYaromuecs JODKHBI OBJAICTh
CJICIYIOIIMMU OOIIMMH ¥ POPECCUOHATLHBIMU KOMITETCHITASIMH:

OK 03. IlnanwpoBaTh W peajM30BBIBaTh COOCTBEHHOE NPOGECCHOHANBHOE U JIMYHOCTHOE
pasBuTHE, IPEANPUHUMATEILCKYIO ACSITEIHLHOCTh B IMIPO(ecCHOHaIbHOMN chepe, UCIOIb30BaTh 3HAHUS 110
MPaBOBOM U (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSX;

I[IK 2.2. Bectn yd4eT apXwBHBIX JAel (JOKYMEHTOB), B TOM YHCIE C HCIOJIb30BaHHEM
ABTOMATH3UPOBAHHBIX CHCTEM.

OpuenTanus Ha OyaymIyro mpodecCHOHABHYIO IEATeTbHOCTh 00€CTICUNBAETCSI BHIOOPOM
TEM TEMaTHYeCKOTO IUIaHA Kypca, BHIOOPOM METONOB NPEMOJaBaHMs M OLEHKU Pe3yIbTaToB
OCBOCHHS KypCa, BKIIIOYAIOIINX (OPMHPOBAHUE M OILEHKY MPAKTHYECKOTO OIBbITa MPUMEHEHHS
3HAaHU W HaBBHIKOB B Y4YEOHBIX, y4EOHO-TIPOEKTHBIX M COIHAIBHO-TIPOCKTHBIX CHUTYAIHIX
Oynymuieit mpoheccuoHaIbHOM JAESITEIIBHOCTH.

2. TEMATHYECKOE IIJIAHUPOBAHUE W COJEP)KAHHME VYUYEBHOM
TUCIATITAHBI (KYPCA)
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2.1. O0beM yueOHOI JMCcHMIIMHBI (Kypca) M BUABI Y4e0HOi padoThI

2.1.1 O6bem y4eOHOM TUCHUILIHHBI M BU/bI y4eOHOH padoThl (04HOI (hopMma)

Bun yaeOHO# paboThI KomnuecTBo yacos
O06nem yueOHO paboThI (Bcero) 232
O0beM yueOHOM paboThl OO0y4YaAIOIMUXCSA BO B3aUMOJICUCTBHU C 232
npenogaBaresieM (BCero)
B TOM YHCIIE:
JIEKIIUNA 116
MPaKTUYECKHE 3aHATUS (CEMUHAPHI, TaOOPATOPHBIC 3aHITHS) 116
nabopaTopHble paboThI He npenycmorpeno
WNHnuBuayanbHBIA POEKT He npeagycmorpen
CamocrosTenbHas pabota o0ydaronerocs (BCero) He npenycmorpeno
[IpomexyTouHast arTecTanus DK3aMeH

2.1.2. O6beM yueOHOM AMCHUILIUHBI M BHbI Y4eOHOl padoThl (3a04Has hopma)

Bun yueGHOM paboThI KonnuecTBo yacos

O0beM yueOHoU paboThI (BCETO) 232
O0bemM yueOHOM paboThl OO0y4YaAIOMUXCS BO B3aUMOJICUCTBHU C 24
npenoiaBaresieM (BCero)
B TOM YHCIIE:

JIEKIIUA 14

MPaKTUYECKHE 3aHATUS (CEMUHAPBI, TaOOPATOPHBIE 3aHITHS) 10

nmabopaTopHbIe PabOTHI He mpenycmotpeno

NuauBuyanbHbINA TPOEKT He npenycmotpen
CamocTosTenpHas paboTa o0ydaronierocs (Bcero) 208
[IpomexyTouHas aTTecTarus DKk3aMeH

2.2. TeMaTH4eCKHii IUIaH U cojiep:KaHHe Y4eOHON TMCHUILUIMHBI (Kypca)

C00.01.04 MaremaTuka

HaumenoBaHue
pa3iesioB U TeM

Conep:xaHue y4eOGHOTr0 MaTepHuaJia, J1adopaTopHbie padoThl H MPAKTHYECKHE
3aHSATHSI, CAMOCTOSITEIbHAsI padoTa 00yuaronIuxcs, KypcoBasi pa6ora (IIpoeKT),
AKTHBHBIE M HHTEPAKTHBHBIE GOpPMBbI 00yueHHUst

Paznen 1. Aﬂreﬁpa H HAYaJla MaTeMAaTHYE€CKOIo aHa/Iu3a

Tema 1. Yuciaa n
BBLIYHCJICHHUS

Coaep:xaHue TeopeTHYECKUX 3aHATHI:

Panmonaneabie yncima. OOBIKHOBEHHBIC W NECATUYIHBIE APOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoandeckue npodu. IlpuMeneHne apoOei ¥ MPOICHTOB JJIS PEIISHUs MPUKIATIHBIX
3a71a4 U3 Pa3IMYHbBIX OTpacieil 3HaHUM U PeabHOU KU3HU.

JeiicTBuTenbHBIC YKciaa. PallMOHANBHBIC W MPPAIMOHAIBHBIC Yucia. ApupMeTHICCKHEe
omepanyu C JCHCTBUTCIBHBIMH YHCIaMH. MOIynb NOEHCTBUTENLHOTO YHCIA M €ro
cBoiicTBa. [IpuOIMKEHHBIC BBHIYKMCICHUS, MPABUIIA OKPYIJICHUS, MPUKUIKA U OIICHKA
pe3yibTaTa BEIYUCICHU.

CreneHs ¢ 1eTbIM TIoKazatesieM. bunom HerotoHa. Mcrnonb30BaHue mMOIX0AsIeH GOpMBI
3almcu ﬂeﬁCTBHTEHLHbIX qyuceya ajs pemeﬂnﬂ HpaKTI/I‘{ECKl/IX 3aga4 u Hpe,ﬂCTaBﬂeHl/lﬂ
JTaHHBIX.

Apudmernueckuii KOpeHb HATYPAIBHON CTETIEHU U €T0 CBOMCTBA.

CrerneHb ¢ panoHAJIbHBIM ITOKa3aTelieM W €€ CBONCTBA, CTENEHb C JICHCTBUTEIHHBIM
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MOKAa3aTeyeM.

Jlorapudm uuncna. CpoiictBa norapudma. JlecATHUHBIE W HATypaJlbHBIE JIOTapU(PMBI.
Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,

ApPKKOCHHYC M apKTaHT'€HC YHCIOBOTO apTyMEHTA.

Hatypanmsaple n mensle ugucna. [IpuMeHeHHWE NPU3HAKOB METUMOCTH IENBIX YHCET,
Hambopmmit obmuit nenutens (nanee - HOJl) n HamMmeHpInee obImee KpaTHOE (majee -
HOK), ocraTkoB mo Moayito, anroputMa EBKimma i pemeHns 3a1ad B HeJbIX YHCIax.
KommiekcHble uuncia. AnreOpandueckas ¥ TpPHTOHOMETpHYEecKas (OPMBI  3alUCH
KOMIUICKCHOTO 4ucia. ApuU(METHYCCKHE OIEpaldid ¢ KOMIUICKCHBIMH YHUCIIAMH.
N300paskeHre KOMIUICKCHBIX YHCEI Ha KOOpIUHATHOW mrockocTu. dopmyna Myaspa.
KopHu n-oii creneHy U3 KOMIUIEKCHOTO yucia. [I[pUMEHEHHEe KOMIUIEKCHBIX YHCEN IS
penreHust PU3MYECKUX U TEOMETPHUSCKUX 3a7ay.

Hatypanpable u 1enbie uucia. [IpuMeHeHHE NPU3HAKOB JEITUMOCTH IIENIBIX YHUCEI,
Haubonpmmid o0muit nenutens (manee - HOJMl) n HamMmeHbInee obImee KpaTHOE (majee -
HOK), ocraTkoB mo Moayito, anroputMa EBkinma i pemeHns 3a1ad B HeJIbIX YHCIax.
KommnekcHple uncna. AnreOpamdeckas ¥ TpHUTOHOMETpHYeckas (OPMBI  3allUCH
KOMIUTEKCHOTO d9HClia. Apu(MeTHUecKHe Oolepanud ¢ KOMIDICKCHBIMH YHCIaMH.
N3ob6pakeHNe KOMIUIEKCHBIX YHced Ha KOOpOUHATHOW murockoctr. @opmyna Myaspa.
KopHu n-oif creneHn n3 KOMIUIEKCHOTO YHcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS
penieHust PU3MYECKUX ¥ TEOMETPUUCCKUX 3a7ay.

Copep:xaHue NPaAKTHYeCKUX 3aHATHIA:

OmnpeneneHue MHOXKECTBA, K KOTOPOMY INPHHAIEKHUT 4ucio. JleHcTBus ¢ npoOsmu.
Brruncnenue abCoIrOTHON M OTHOCHTENILHOM MOTPEITHOCTH.

Pemenune 3agau ¢ ucnonap3oBaHUEM J0Jed M NMPOLEHTOB. PelleHue 3afay Ha CIOXKHEIE
MPOLIECHTHI.

Brrunciienune norapugmos. [IpeoOpa3oBaHue BRIpakeHHH, COACPIKALINX JIOTapU(PMBL.
Brruucienne creneneii u kopHei. [IpeoOpa3oBanne BhIpaXeHUH, COMEPKAIIUX CTCTICHH
Y KOPHH.

Tema 2. DyHKIUH U
rpadguku

Copep:xaHue TeOpeTHYECKHX 3AHATHIA:

OyHKIMs, crmocoObl 3aganus QyHKnuW. B3aumHO oOpartHbie (QyHkmun. Kommosuius
¢yaxanit. 'paduk pyHknnm. DneMeHTapHbBIe TIpeo0pa3oBaHus IPadUKOB (yHKITHIA.
OO6mnacTp onpeneneHus 1 MHOKeCTBO 3HaueHUH ¢yHkwm. Hymn gyakmmm. [TpomexyTkn
3HaKorocTostHcTBa. YérHple u  HeuérHele ¢yHkuuH. Ileproanueckue (QyHKUIUH.
[IpomMexyTkM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbBl W MHUHUMYMBI (yHKIHH.
Hawubomnbiiee u HanMeHblIee 3HaYeHHUS QYHKIMH Ha IPOMEXYTKE.

Jluneiinas, kBagpaTHdHas U JpoOHO-THHEIHAS QYHKIMH. DJIeMEHTapHOE UCCIIeJOBAaHHE
Y MTOCTPOEHUE UX IPpaUKOB.

CrenenHas (yHKIHMS C HATYpaJbHBIM U IICJIBIM IOKa3areiaeMm. EE cpoiicTBa u rpaduk.
CpoiictBa m Tpaduk KOpHS N-0if CTermeHWM Kak (QYHKIUH OOpaTHOW CTEIEeHH C
HaTypaJbHBIM ITOKAa3aTeJIeM.

[Toxa3zaTenpHas u orapupmMudeckas GyHKINH, UX CBOWCTBA U TPadUKH.

HWcnonp3oBanue rpadukoB QYHKIUI IS peIICHNsT YpaBHCHUH.

TpuroHoMeTpudeckass OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPUUCCKUX —(HYHKITHIA
YHCIOBOTO apryMeHTa.

OyHKIMOHANBHBIE 33aBUCHMOCTH B pEIbHBIX THpolieccaX M sBICHUSX. [ paduku
peanbHbIX 3aBUCUMOCTEH.

I'paduk xomnosuiuu GyHkimid. ['eomMmeTpuueckue 00pa3bl ypaBHEHUI U HEPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckne QyHKINH, KX CBOMCTBA U rPadHKH.

I'papuueckue MeToAbl pEIICHUS YpaBHCHWH W HEpaBeHCTB. [ paduueckue MeToIbI
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonp3oBanne  rpaduKoB ¢GyHKIMA I HWCCIENOBAaHUS — MPOIIECCOB U
3aBHCHMOCTEH, KOTOpHIE BO3HMKAIOT TIPHM pEIICHWH 33Jad W3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATLHOM KHU3HH.

Coaep:xkaHue NPaKTHYECKUX 3AHATHII:

HccnenoBanne  JNWHEWHOH, KBagpatndHOW (QyHkmmr ©  QyHKOHH  0OpaTHOM
npornopuroHansHocTh. [locTpoenue u yreHne rpaduKoB (yHKIHH.

HccnenoBanue creneHHOM, MOKa3aTeabHOW, JIOrapu()MHUUECKON U TPUTOHOMETPUYECKUX
¢ynkimid. [Tocrpoenue u yrenne rpaukoB QyHKIMH.

Tema 3. YpaBHeHHs 1
HepaBeHCTBa

Copep:xaHue TeOpeTHYECKHX 3aHATHIA
Tomecn;a U TOXIACCTBCHHBIC npeo6pa3OBaH1/m. YpaBHeHMe, KOpPEHb YpaBHCHUA.
PaBHOoCHIbHEIC YpaBHCHUA u YpaBHCHUA-CIICACTBUS. HepaBeHCTBO, PpEUICHUC
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HEpPaBEHCTBA.
OCHOBHBIE METOABI pEHICHHS IEIbIX M JAPOOHO-PAIlMOHANBHBIX YPABHECHHH W
HepaBeHCTB. MHOTOUIEHBI OT OJIHOW TlepeMeHHOH. JleneHne MHOrouJieHa Ha MHOTOYJIEH
¢ octatkoM. Teopema be3zy. MHorounens! ¢ niensiMu ko3¢ dunuentamu. Teopema Buera.
[IpeoOpa3zoBaHus YNCIIOBEIX BBIPAKEHHUH, COJECPKAINX CTETICHH U KOPHHU.
Wppannonansaple  ypaBHeHHS. OCHOBHBIE METOABI PEIICHHS HPPAIMOHAIBHBIX
YpaBHEHMM.

ITokazaTenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHNS IOKA3aTENbHBIX YPABHEHUIL.
[IpeoOpazoBanue BeIpaKEHHH, COAEPKAIINX JTOTAPUPMEL.

Jlorapudmudeckne ypaBHeHus. OCHOBHBIE METOIBI PELICHHS JOTapUPMHYECKUX
YPaBHEHMM.

OcHoBHBIE Tpuronomerpuueckue ¢opmyinsl. I[IpeoOpazoBaHHe TPUTOHOMETPUUECKHX
BBIpaKEHUH. Pelienue TpUroHoMeTpU4EeCKUX ypaBHEHUN.

Pemenue cucreM JIMHEHHBIX ypaBHEHUH. Marpuua CUCTEMbl JUHEHHBIX YpaBHEHMM.
Onpenenurens MaTpULBI 2X2, €F0 FEOMETPUYECKUI CMBICI U CBONCTBA, BBIYHUCIIEHUE €TO
3HAYEHHUs], IPUMEHEHHUE ONPEACIUTEINS IS PEIICHUS] CHCTEMBI IMHEHHBIX YPaBHEHHM.
Pemenne mnpuxiagHeIX 3aJad ¢ TOMOLIBIO CHUCTEMBI JIMHEHHBIX ypaBHEHHI.
HccnenoBanne NOCTPOSCHHON MOJENHN C MOMOILBIO MAaTPUL U OIIPEIETUTEICH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEalbHOW CUTYallMH ¢ TIOMOIIbIO YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELICHUIO MaTeMAaTHYECKHX 3a/1a4
U 33/1a4 U3 PA3INYHBIX 00IacTel HAyKU M peaibHOM JKU3HH.

CucteMa M COBOKYIHOCTh YpPaBHCHHH M HEPaBEHCTB. PaBHOCHIBHBIC CHCTEMBI H
CHCTEMBI-CIIeACTBUS. PaBHOCHUIIbHBIC HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPHUYECKHUX YPAaBHEHHH C IOMOIIbIO TPUTOHOMETPHUUECKOU
OKpYKHOCTH. PenieHne TpUroHoMeTpuYeCKuX HEPaBEHCTB.

OCHOBHBIE METO/BI PEMICHUS IIOKa3aTElbHBIX M JIOTapU(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METO/Ibl PELICHNS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEIIEHHs CHUCTEM U  COBOKYNHOCTEM  pallOHAlIbHBIX,
MppanroHAIIbHBIX, OKA3aTEIbHBIX 1 JIOTAPU(YMUUECKIX YPABHEHHH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHHe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEHICHHIO MAaTEMATUYECKUX 3a1a4 H
3aJa4 U3 Pa3IMYHbIX 001acTell HAYKH M PEAbHOM KU3HHU, HHTEPIPETAIHS MTOTyIEHHbBIX
pE3yIbTATOB.

CuctemMa M COBOKYNHOCTh YPaBHCHHH M HEPaBCHCTB. PaBHOCHIIBHBIE CHUCTEMBI H
CHCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPHUYECKHUX YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPHUECKOH
OKpYKHOCTH. Pelienne TpuroHoMeTpuuecKiux HepaBeHCTB.

OCHOBHBIE METOJBl pEIICHUS IOKa3aTelbHBIX M JIOrapu(PMUUECKHX HEPaBEHCTB.
OCHOBHBIE METO/Ibl PELICHNS UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEIIEHHs CHCTEM U  COBOKYNHOCTEH  pallllOHAJIbHBIX,
UPPalOHATBHBIX, TIOKA3aTEIbHBIX U JOTapu(pMHYECKUX ypaBHEHHH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApaMETPaMH.

IIpuMeHeHNe ypaBHEHMH, CUCTEM U HEPAaBEHCTB K PELICHHUI0 MAaTEMAaTUYECKUX 3a4ad U
3aJa4y U3 pa3IM4YHbIX 001acTell HAYKU M PeabHOM KM3HHU, MHTEPIPETAHs MOJTyYeHHBIX
pe3yJIbTaToB.

Copep:xaHue NPAKTHYeCKUX 3aHATHIA:

Permienue anredOpandeckux ypaBHEHHUH ¢ OIHONH HEU3BECTHOM.

Perrenne nmokaszaresbHBIX U JIOTapU(PMUIECKUX YPaBHEHUI.

Pemenue anrebpandeckux HEPaBEHCTB C OJJHOW HEU3BECTHON METOJOM HHTEPBAJIOB.
Pemmenne nmoka3atespHBIX U T0Tapu(MUIECKUX HEPABEHCTB.

N3ob6pakeHue yriioB Ha EAMHUIHON OKPY)KHOCTH. BBIUHCIeHNE CHHYCOB, KOCHHYCOB,
TAQHT€HCOB ¥ KOTAHT€HCOB YIJIOB ¢ IOMOIIBIO €TUHUYHON OKPYKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPHICCKHUX BHIPAKCHUH.

Pemenue TpUroHOMETpUUECKUX YpaBHEHUI U HEPABEHCTB.

Pemenue cucreM NTMHEHHBIX ypPaBHEHUN C IBYMS U TpEMs HEU3BECTHbIMU. Penienue
CUCTEM HEJIMHEIHBIX YPABHEHUM.

Pemenune cucteM HEpaBEHCTB ¢ OJJHOM HEU3BECTHOM.

Tema 4. Hauana
MaTeMaTH4ecKoro
aHAJIN3a

Copnep:xaHue TeOpeTHYECKHUX 3aHATHIA

[ocnenoBarensHOCTH, croco0bl 3a7aHus MOCJICI0BATEILHOCTEH. Meron
MaTeMaTHYeCKOd WHIYKIUH. MOHOTOHHBIE W OTpPaHUYEHHBIE I0CIIEA0BATEIHLHOCTH.
Vcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIM3a KaK aHaJIN3a OECKOHEYHO MaIbIX.
ApudmeTndeckass W = TEOMETpPHYECKas MPOrpeccHd. becKOHEeYHO  yObIBaroImas
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reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBaroLIeH TIeOoMETpHYEeCKON
nporpeccuu. JINHEHHBIN 1 SKCTIOHEHIIMAIBHBIN pocT. Yucio e. @opmyna CIOKHBIX
NpoLeHTOB. Mcnonp30BaHue MpOrpeccuy AJIs PEIIEHHUs PealbHBbIX 3a1a4 NPUKIAIHOTO
Xapakrepa.

HenpepeiBaple (yHKIMH W WX CBOWcTBAa. TOYKM pa3peiBa. ACHUMITOTHI TpaguKOB
¢yaxkouid. CBoiicTBa (QYHKIWI HENpephIBHBIX Ha OTpe3ke. METoa MHTEPBajOB I
penieHusT HepaBeHCTB. [IpMMEHEHHE CBOMCTB HENPEPBIBHBIX (DYHKUIMH Ui peIIeHHS
3a1ad.

Ilepas u Bropas mnpousBoAuble ¢(yHKIUH. OTmpeneneHne, TeOMETPUUYECKUI H
(u3MYEeCKHU CMBICI IPOU3BOTHOI. Y paBHEHHE KacaTeIbHOH K TpaduKy GyHKIHH.
[IpousBopHble dneMeHTapHBIX (QyHKUMA. [Ipow3BogHass CyMMBI, IPOHM3BEICHUS,
YaCTHOTO ¥ KOMITO3MLUH (DYHKIHH.

[IpumeHeHne TPOM3BOAHON K HCclenoBaHMI0O (YHKUMH Ha MOHOTOHHOCTh U
9KCTpeMyMbl. HaxoskaeHne HamOONbIIETO M HAMMEHBIIETO 3HAYEHHH HENpephIBHON
(yHKIIH Ha OTpe3Ke.

[IpyuMeHeHHe MPOU3BOMHON Ul HAXOXKACHHWA HAWIYyYNIEr0o PEIICHHs B HPUKIAIHBIX
3aja4ax, Uil ONPEACIICHHs CKOPOCTH U YCKOPEHHUS TpOIiecca, 3aaHHOTO (GopMyIIoi nin
rpadu KOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO NepBO0Opa3HbIX. [lepBooOpasHble 31eMEHTapHBIX
¢ynkumii. [IpaBuna HaxoxaeHUs NEPBOOOPA3HBIX.

Murerpan. I'eomMmerpuueckuii CMbICI UHTETpala. BeruuciaeHue onpenea€éHHOro HHTerpaia
no ¢popmyse Herorona-JleliOuuna.

[IpumeHeHne uHTErpana s HAXOXKIACHUS IUIOIIAJAeH IUIOCKMX (Guryp U o0bEMOB
TEOMETPUYECKUX Tell.

TIpumeps! pemennii tudGepeHTMATEHBIX YpaBHEHHH. MaTeMaTHIeCcKOe MOISTHPOBAHKE
peanbHBIX IPOLECCOB ¢ MOMOLIBI0 () (hepeHINaIbHBIX YPaBHEHHUI.

Coaep:kanue NpaKTHYECKUX 3AHATHIA:

Haxoxnenue npenenoB nociie10BaTeIbHOCTEH.

Haxoxaenue npenenoB QyHKITHA.

ITouck npon3BoaHBIX QyHKIHH. [TOMCK TOYKM MUHUMYMa U MaKCUMyMa (pyHKITHH.
ITonck HanOOIBIIIEr0 U HAMMEHBIIETO 3HAYCHMs (PYHKIIMHA Ha OTPE3KeE.

Tema 5. MHo:xecTBa U
JOTHKA

Coaep:xkaHue TeOpeTHYECKUX 3aHATHI:

MHoecTBO, orepanui HajJ MHOXKECTBAMU U UX CBOMcTBa. J{uarpammel Diinepa- Benna.
IIpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO — ammapara JAjis ONHCAaHHs  peajbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUY 3a]1a4 U3 APYTUX YYCOHBIX MPEIMETOB.
OnpenencHue, Teopema, CBOWCTBO  MaTeMaTHYECKOro  OOBEKTa,  CICJICTBUE,
JI0OKa3aTeIbCTBO, PABHOCUJIbHBIEC YPaBHEHUSI.

Copep:xaHue NPAKTHYeCKUX 3AHATHIA:
Pemenue 3anau. Onepauuu HaJ MHOXKECTBaMH.

Paznen 2. 'eomerpus

Tema 6. Ilpsimbie 1
MJIOCKOCTH B
NPOCTPaHCTBe.

Copaep:xaHue TeOpeTHYECKHUX 3aHATHIA

OcHOBHBIE IOHATHA CTepeoMeTpuu. Toduka, mpsMasi, IIIOCKOCTh, IIPOCTPAHCTBO.
[onsaTne 06 akCHOMaTHYECKOM MTOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CIIEZICTBHSA U3 HUX.

B3anmMHOe pacroniokeHne IpsSMBIX B IIPOCTPAHCTBE: TEPECEKAIOIINECS, TapaIJIeIbHBIE H
CKperuBaromuecs npsiMeie. [Ipu3Haku ckpemuBaronuxcs npsameix. [lapamnensHoCTh
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapaslieibHble IPSIMble B IPOCTPAHCTBE,
MapajuIeNbHOCTh TPEX MPSMBIX, MAPAJUIETLHOCTD MPSIMON U TuiockocTH. [lapaniensHoe u
LEHTPaJIbHOE MPOEKTUPOBaHuUE, N300pakenne Guryp. OCHOBHbIE CBOMCTBA
napaJuleJIbHOTO NpoeKTupoBanus. M3o0pakenne Guryp B napaienbHON MPOSKIHH.
Yrawl ¢ COHaIIpaBJICHHBIMU CTOPOHAMU, YT'OJI MEXKAY MPSAMBIMU B IPOCTPAHCTBEC.
ITapannenbHOCTh MIOCKOCTEN: MapaieNbHbIE INIOCKOCTH, CBOMCTBA NapalieIbHbIX
rockocTed. [Ipocreiimue npocTpaHCTBEHHBIE (GUTYPHI Ha IDIOCKOCTH: TETPadIp,
TapajuieNIeuIe]], TOCTPOSHHE CCUCHHIH.

[epreHANKYIAPHOCTH MPSIMOI U TIOCKOCTH: TIEPIICHANKYJIPHEIE IIPSIMBIC B
MIPOCTPAHCTBE, MPSIMBIE MapauIeNbHbIE U MEPIeHANKYIIIPHBIE K TNIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH MIPSIMON U TUIOCKOCTH, TEOPEMA O MIPSIMON NEPIIEHUKYIIIPHOU
mrockocTi. OpToroHaIbHOE MPOEKTHpOoBaHKe. [IepreHANKyYIIp U HAaKIIOHHEIE:
paccTosiHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT MPSIMOIl 1O INIOCKOCTH, IPOEKIIHS
(buUrypsl Ha MWIOCKOCTh. [IepIeHIUKYIAPHOCTD IIIOCKOCTEH: PU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o TpEx nmeprneHAnKyspax.
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VIIibl B IPOCTPAHCTBE: YIOJ MEXIY MPSMOU U MIOCKOCTBIO, ABYTPAaHHBIN yroi,
JUHEHHBIN yroJl ABYIpaHHOTO yria. TpéXrpaHHblit 1 MHOTOTpaHHbIe yTibl. CBOHCTBA
TUTOCKHUX YTJIOB MHOTOTPaHHOTO yriia. CBOHCTBA IUIOCKUX U IBYTPAHHBIX YTIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI TPEXTPAHHOTO yTJia.

Conepmaﬂne NMPAKTUYE€CKUX 3aHATHIA:
Pemenne 3amad Ha mouckK yria MEXIaYy NPAMBIMHA, TJIOCKOCTAMU, HpHMOﬁ " TINIOCKOCTBIO.

Tema 7.
MHororpaHHuKH.

Coaep:xaHue TeOpeTHYECKHX 3aAHATHIA

Buel MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas nmpusma,
TpsiMasi ¥ HaKJIOHHAs MPU3MBI, 00KOBas ¥ MMOJTHAS TIOBEPXHOCTD MPU3MBL.
[Tapannenenunen, npsMOyroIbHBINA apajuleNenune] u ero coictea. Kparuaitve nytu
Ha MOBEPXHOCTU MHOTorpaHHuKa. Teopema Diinepa. [IpocTpancTBeHHas TeopeMa
Iudaropa. [TupamMuaa: n-yroipHas mupamuja, NPaBUIbHAS U YCCUCHHAS TUPAMHU/IBL.
CaoiicTBa péOep 1 OOKOBBIX TpaHeil MPaBUIbHOMN nmupaMubl. [IpaBUIbHbIC
MHOTOTPaHHHUKU: TPpaBUIIbHAS NpU3Ma U IPaBUIIbHAS TUPAMUJIA, PABUIbHAS
TpeyroJibHasl MUPaMUA U MPABHIBHBIN TeTpadap, Kyo. [IpeacraBieHne o MpaBHUIIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, JOJCKAdP U UKOCAIP.

Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nquaroHany, yrisl. [Inomans 6oxoBoit
TTOBEPXHOCTHU ¥ MOITHON TOBEPXHOCTH MPSAMOU MIPHU3MEIL, TUIOMIAh OCHOBaHHM, TeOpeMa O
0OOKOBO TIOBEPXHOCTH MPSIMO¥ Tpm3MEL. [1101m1a s 60KOBOH MOBEPXHOCTH 1
ITOBEPXHOCTHU MPABIIIFHOW MIPAMUIBI, TEOpEMa O IUIONIaIi YCCUEHHOH MUPaMUIbL.
CumMeTpHs B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHH MIPaBUIBHBIX MHOTOTPAHHHUKOB.
CumMMeTpus B IPAaBUILHOM MHOTOTPAaHHUKE: CAMMETPUS Napajuiesienunena, CAMMETPUS
MIPABWIBHBIX MPU3M, CAMMETPHS] IPABUIIbHOW MUPAMMU/IBL.

Copep:xaHue NPAKTHYECKUX 3aHATHIA:
Perienue 3a1a4 Ha TOMCK 00bEMa U IUIOIIAU TIOBEPXHOCTH MHOTOIPAaHHHUKOB.

Tema 8. BekTopbl M

KOOPIAMHATBI
NPOCTPaHCTBe.

B

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA

IlonATus: BEeKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, AJUHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApHBbIE, COHAIPABJICHHbIE W MPOTUBOIOJIONKHO HampaBiIeHHbIE
BeKTOphl. PaBeHCTBO BekTOpoB. JIeHCTBHA C BEKTOpaMH: CJIOKEHHE W BBIYUTaHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BeKTOopa Ha dumcio. CBoiicTBa
CIIO’KEHUS BEKTOpoB. CBOKCTBA YMHOXKEHHUS BEKTOPa HA 4ncio. [loHsITHE KOMIDTaHAPHBIE
BEeKTOpHL. [Ipm3HaK KOMIIAHAPHOCTH TPEX BEKTOpoB. [IpaBmio mapamienenumesna.
Teopema 0 pa3ioKEeHHUH BEKTOpa 10 TPEM HEKOMIUIAaHAPHBIM BekTopaMm. [IpsmMoyronpHas
cUcTeMa KOOpaWHAT B mpocTpaHcTBe.  KoopamHaTel Bekrtopa.  CBsi3b  MEXIY
KOOpAMHATaMHU BEKTOpa M KOOPJAMHATAMH TOYEK. YTOJ MeXAy BekTopamu. CkajsipHOe
MPOHN3BE/ICHUE BEKTOPOB.

Bexropsl B mpoctpaHcTtBe. Omepanuu HaJ BeKTOpaMH. BekTopHOe yMHOXEHHE
BeKkTOopoB. CBoilcTBa BEKTOPHOro yMHOXeHHA. IIpsMoyrospHas cucTteMa KOOpAUHAT B
npocrpanctBe. KoopnuHaTel Bekropa. Pasnoxenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ| IPU PEIIEHNH T€OMETPUUECKHUX 3a4a4.

Copep:xaHue NPAKTHYeCKUX 3aHATHIA:
Permenne nIaHUMETPUYECKIX M CTEPEOMETPHUECKHX 33834 PU MIOMOIIHM BEKTOPOB.

Tema 9. Tena
BpallleHus.

ConepixaHue TeopeTHYECKUX 3aHATHIA:

IonsATHA: UMIAMHAPHUYECKAs IOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTh, cepuuecKas
MOBEPXHOCTh, O00pa3ylomue mOBepXHOCTeH. Tenma BpalleHMs: LIIIMHADP, KOHYC,
yceu€HHBIM KOHYC, cdepa, map. Bzammnoe pacmonoxkeHue cepbl U IDIOCKOCTH,
KacaTelbHas IUIOCKOCTh K cdepe. I300paxeHne Ten BpalieHWs Ha IUIOCKOCTH.
PazBéprka nmmHapa u konyca. Cummerpus chepsl ¥ napa.

O0béM. OcHoBHbIE CcBOHcTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYroJIHHOTO
napajuienienumnena u ciueacTBus u3 He€. OOBEM NpPSIMOH M HAKIOHHOH IPHU3MBI,
IWJIMHApPA, TUpaMuIbl U Konyca. O0bEM miapa U MIapoBOro CErMEHTa.

KoMOuHaumu Ten BpamieHuss W MHOTOrpaHHUKOB. [lpu3ma, BrnmcaHHass B LWJIMHID,
onucaHHass okojio mwimHipa. IlepecedyeHue cdepsl M mapa ¢ ruiockocthio. Kacanue
mapa u cdepbl MIOCKOCTBIO. [IOHATHE MHOTOTPaHHMKA, ONHMCAHHOTO OKOJIO C(epsl,
cdepsl, BIMCAaHHON B MHOTOI'PAaHHHUK HJIH TEJIO BPAILCHHUS.

[Tnomans MOBEpXHOCTH LMJIMHAPA, KOHYyca, Iuomans chepsl u e€ gacreir. [longobue B
npoctpancTBe. OTHOmEHHE OOBEMOB, IUIOMAAEH IOBEPXHOCTEH MOJOOHBIX (HTYD.
[IpeoOpazoBanne mogobms, romoTeTws. PemeHne 3agad  Ha  MJIIOCKOCTH €
HCIOJIb30BaHUEM CTEPEOMETPUIECKHX METOJOB.

IloctpoeHue cedeHuit MHOTOIPAaHHMKOB M Tl BpAIEHUS: CEUEHHUs IMWIHHIpA
(mapaiienbHO U NEPIEHAUKYISIPHO OCH), CeUEHUs KOHyca (MapauleIbHOE OCHOBAHUIO U
NpoXoAsllee 4Yepe3 BEepIIMHY), CEUeHHs Iapa, METOAbl IOCTPOCHHSI CCUCHHMH: METOX
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CJICA0B, METOJ] BHYTPCHHECTO NPOCKTUPOBAHUA, MCTOA NIEPEHOCA cexymeﬁ IIJIOCKOCTH.

Copep:xaHue NPAKTHYeCKUX 3aHATHIA:
Pemmenne 3a1a4 Ha TOMCK 00bEMa U IUIONIAIM TOBEPXHOCTH TEJI BPAILCHHUS.

Tema 10. /IBu:kenust B
NMPOCTPAHCTBE.

Copep:xaHue TeoOpeTHYECKHX 3aHATHIA

JBmxenus npoctpancTBa. OTodpaxenwus. [IBMkeHHs U paBeHCTBO ¢uryp. OOrme
CBOWCTBA IBW)XEHUI. BUb! NBHKEHMIT: TapallJIebHBIN MIEPEHOC, IIEHTpaIbHAs
CUMMETpHS, 3epKaJIbHast CHMMETPHS, TIOBOPOT BOKPYT HpsiMoii. IIpeoOpazoBanus
noo6wus. [Tpsamas u cepa Diinepa.

Copep:xaHue NpaKTUYeCKUX 3aHATHIA:
Pemenne 3anau. J[BrkeHus: B IpOCTPAHCTBE.

Pa3nen 3. BeposiTHOCTH

H CTATUCTHKA

Tema 11. Cayuaiinbie
COOBITHA M
BEPOSITHOCTH

ConepixaHue TeopeTHYECKUX 3aHATHIA:

I'pad, cBsazublil rpad, mytu B rpade: uukisl u nenu. CreneHs (BaJCHTHOCTH) BEPIINHEL.
I'padsbl Ha mtockoctu. JlepeBbsi.

CiyuaiiHble SKCIIEPUMEHTHI (OIBITHI) M CIy4alHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonsl). BepositTHOCTH cityyaiiHOro coOBITHS. BIM30CTH YacTOTBI M BEPOSTHOCTH
coObITnii. CitydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSMH.
Omnepanyu HaJl COOBITUSIMH: NepecedeHre, 00beIMHEHUE, TPOTUBOIOIOKHBIE COOBITHS.
Huarpammer Diinepa. @opmMyiia CIOKESHHS BEPOSTHOCTEH.

VcnaoBHass ~ BEpPOSITHOCTb.  YMHOXXEHHE  BeposATHOCTeW.  JlepeBo  ciayyailHOTro
skcnepumenTa. dopmyna mnonHoil BepostHocTH. Dopmyna baileca. HesaBucumeie
COOBITHSL.

BuHapHEIA cirydalfHBIN OIBIT (MCIIBITAHKE), YCIEX U Heynada. He3aBrcHMBIC UCTIBITAHUS.
Cepusi He3aBUCHMBIX MCIBITAHUHA 1O nepBoro ycrnexa. [lepecraHoBku u dakropua.
Yucno coueranuil. Tpeyronsnuk Ilackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBHCUMBIX wucnblTanuid  bepHyium. CryuaiiHelii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Copep:xaHue NPAKTHYECKUX 3aHATHIA:

Pemenue 3ana4 mo NoucKy OTHOCUTENBHOMN YaCTOTHI.

Pemenue 3ana4 ¢ UCNOIB30BaHUEM KIACCUUECKOTO OMPEAEICHUS BEPOSITHOCTH.
Pemmenne 3a1a4 ¢ HCTIONB30BAHUEM TEOPEM O BEPOSITHOCTSIX COOBITHH.

ITonck cpeJHHUX YHCIIOBOTO Psiaa.

Tema 12. Cayuaiinbie
BeJIMYMHBI U 3aKOH
00JILIITUX YHCeJ

ConepixaHue TeopeTHYECKUX 3aHATHIA:

CrnyuaiiHast BenwuuHa. PacmpeneneHne BeposTHOCTEW. JlmarpamMma pacrhpenesieHusl.
Onepanuu HaJ CIyYallHBIMH BeMMYMHaMH. buHapHas ciuydaifHas BenuunHa. [Ipumeps
pacmpezeneHuii, B TOM 4HCIIe TeOMETPHUIECKOEe M OMHOMHUAIIBHOE.

CoBMecTHOE paclpenesieHHe [ByX CIIyJalHBIX BeIHMduH. HeszaBHCUMEBIE CITydaifHbIe
BEIMYMHBI.

Maremariueckoe OXHAaHHE CiIydaiiHOW BeluuuHbl (pacnpexeneHus). I[Ipumeps
NPUMEHEHUs] MaTeMaTUYeCKOro OKMIaHus (CTpaxoBaHHWe, JoTepes). MaTeMaTHieckoe
oXHgaHue OWHApHOW CiyyaiiHOW BeJWYMHBI. MaremMaTuueckoe OXHIaHHE CYyMMBI
CIly4alHBIX BEJIMYMH. MaTeMaTHuecKoe OXKHUJaHUEe TeOMETPHUUECKOT0 1 OMHOMHAIBHOTO
pacnpeneseHui.

Jucnepcruss M CTaHOAPTHOE OTKJIOHEHWE CIIyYailHOW BEIMYHMHBI (PacCIpEeNICHHUS).
Hucriepcnss  OMHApHOW  CilydyaliHOH  BeNWYHMHBL.  MaTeMmMaTHdecKoe  OXKHIaHHe
MNPOMU3BEACHUS U AMCHEPCUS CyMMBl HE3aBHCHUMBIX CIydallHBIX BeIW4UH. Jlucnepcus u
CTaH/apTHOE OTKJIOHEHHE OMHOMHAIBHOTO pacnpexaeneHus. Jucrnepcust U cTaHAapTHOE
OTKIIOHEHHE FEOMETPUUECKOTO PACTIPEIEIICHHS.

HepaBenctBo YeObiméBa. Teopema UeOwnmuéBa. Teopema bepuymian. 3akoH OombIIMX
yucesl. BbiOOpo4HBI  MeTOJ — MCClieOBaHM.  BBIOOpOUYHBIE  XapaKTEPUCTHKH.
OreHMBaHUE BEPOSATHOCTH COOBITHA MO BHIOOPOUYHBIM AaHHBIM. IIpoBepka mpocTedmux
THITOTE3 C TIOMOIIBIO M3YYEHHBIX paclpeieNeHuil.

HemnpepbiBHble ciaydaiinble BenuuuHbl. IIpumepbl. OyHKIUSA IUIOTHOCTU BEPOSTHOCTH
pactnpeneneHus. PaBHOMepHOe pacripeieieHie U ero CBOWCTBa. 3aJauu, MPUBOISIIINE K
MOKa3aTeIbHOMY  pAacHpefeNeHHI0.  3ajadd, [pUBOJAIME K  HOPMAlIbHOMY
pacnpeneneHuto. OyHKIUS IUNIOTHOCTU BEPOSTHOCTH MOKA3aTENLHOTO paclpeneNeHus,
(YHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pactpenencHus. OyHKINS IOTHOCTH
U CBOMCTBAa HOPMAJILHOTO PacHpeeIeHHUS.

[TocnenoBaTeIbHOCTh OJMHOYHBIX HE3aBHCHUMBIX COOBITHH. 3amadyd, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapmanmst nByx cay4aiiHbIX BennuuH. KoadduimeHnt nuHeiiHOH Koppemsiuuu.
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CoBMecTHBIC HAONIONCHHS ABYX BEIMYUH. BHIOOPOUYHBIN KOA(DPUIMESHT KOPPEIAIUH.
Paznuume Mexay JMHEHHON CBSI3bI0 U MPUYMHHO-CIIEICTBEHHOW CBs3bl0. JIMHelHas
perpeccusi, MeTOJ] HAMMEHBITNX KBaJAPaTOB.

Copep:xaHue NPaKTUYeCKUX 3aHATHIA:

Pemenne 3a1a4 Ha HCIIOIB30BAHNE 3aKOHA OOJBIINX YUCEI
Pemenue 3aia4 ¢ ucmonb3oBaHueM TeopeMbl UeObiiesa.
Pewenue 3aaa4 ¢ ucnonb3oBaHUEM TeOpeMbl bepHyiu.
Pemenne 3a1au ¢ ucnons3oBanmem Teopemsl [lyaccona.

Pa3nea 4. Pojib MaTeMaTHKU B (hOpMUPOBaHUM MPO¢eCCHOHATBHBIX 3HAHMI

Tema 13. 3Hauenne
MAaTEeMATHKH B
npodgeccuoHANbHOI
IeTeJILHOCTH

Copep:xaHue TeOpeTHYECKHX 3aHATHIA:

3HaycHHUEC MAaTEMAaTHKHU B XKU3HH YeloBeka. MaremaTrka kak (opMa MbINUICHUS. 3aaaqn
W3yUYCHHs] MATEMAaTHKH JJIs TOBBIINICHUS OOIIEr0 KPyro3opa, KyJIbTYPhl MBIIUICHUS,
(hopMUpOBaHUS HAYYHOTO MUPOBO33PCHUSI.

N3yyenne MaTeMaTHKWM KaK CpPEICTBA MHTEJUIEKTYAJIbHOTO pa3BUTHA B YCIOBHSIX
MacCOBOTO0 OOydYeHHsI, BOCIHTAHUS WHTCIUICKTYadbHONH KOPPEKTHOCTH, KPUTHYHOCTH
MBIIUICHUS, (POPMUPOBAHUS CIIOCOOHOCTH pa3inyaTh 00OCHOBAHHBIC U HEOOOCHOBAHHKIC
CYXJICHUS, IPUYUEHHS K TIPOJODKUTEIHFHON YMCTBEHHON AEATEINEHOCTH.

Ponp 1 MecTO MaTeMaTHKH B COBpEMEHHOM Mupe. [IpHHINT MaTeMaTn3aui 3HaHUS ’
TIPHHIIAI TAPMOHHH (3CTETHUECKOTO 0TOOpa). JleayKIust U HHAYKIKSA B MaTeMaTHKE.
B3anMocBsa3p MaTteMaTHKH W TPO(EcCHH  AETONPOM3BOIUTENS W  apXHUBHCTA.
IIpumeHeHre MaTeMaTHIeCKUX 3HAHUK B Ipoheccu.

Conepmaﬂﬂe NMPAKTUYE€CKUX 3aHATHIA:
Pemenne MPUKJIAJHBIX 3a/1a4 B obactu HpO(i)eCCHOHaJILHOfI JACATCIBHOCTH.

IIpumepnas memamuxa camocmoamenbHol pabomul 00Y4ArOWUXCA NO OUCYUNTIUHE:!
IToaroroBka K JEKIIUIM

[ToaroroBka kK MPaKTUYECKUM 3aHATUSM

PaGora ¢ Bonmpocamu TeKyIIero KOHTPOJIs 3HAHUH MPU NOATOTOBKE K Y4eOHBIM 3aHATUIM
Pemenwne 3amay mo oOpasiry

PaboTa B a5ekTpoHHON OMOINOTEYHON CUCTEME

CocraBieHne KOHCIIEKTOB MTEPBOMCTOYHUKOB M IPYroi yueOHOM U HaydHOH TUTEepaTyphl
Pabora ¢ koHCTIEKTaMH.

2.3. Pacnpenesienue o0beMa AMCHUILUIMHBI 10 pa3jesaM, TeMaM M BUAaM y4eOHOi

padoThI
2.3.1. YueOHO-TeMaTHYeCKH i IUIaH 3aHATHI (0uHasi popMa o0yueHHs)
OOmwmit VYuebnast paboTa 00y4aronmxcs
o0beM BO B3aUMOJEHCTBUU C CamocTosiTenb
Pazmen, TemMa DUCIUIIIMHBI y4eOHOM npernojaBaTeneM (4ac.) Hast pabora
paboTbl Jlexuun IMpakTuueckue (uac.)
(uac.) 3aHSTHS
Pa3zoen 1. Anzebpa u navana mamemamuuecko2o 92 46 46 _
ananuza
Tema 1. Yucna u BeIYUCTICHUS 20 10 10 -
Tewma 2. OyHKIHK U rpaduku 20 10 10 -
Tema 3. YpaBHEeHHs U HEPABEHCTBA 20 10 10 -
Tema 4. Hauaa MaTeMaTH4ecKoro aHaim3a 20 10 10 -
Tema 5. MHOecCTBa U JIOTHKa 12 6 6 -
Pasoen 2. Teomempus 91 46 45 -
Tema 6. IIpsiMbIe U IJIOCKOCTH B MPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOrOrpaHHUKU. 20 10 10 -
Tema 8. BeKTOpBI M KOOPAMHATHI B IIPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
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Tema 10. [IBukeHHs! B IPOCTPAHCTBE. 20 10 10 -
Pasoen 3. Bepoamnuocms u cmamucmuxa 40 20 20 -
Tema 11. Cny4aiiabie COOBITHS M BEPOSTHOCTH 20 10 10 -
Tema 12. Cyuaiinble BETUUMHBI X 3aKOH OOJIBIINX 20 10 10 _
qucen
Pazoen 4. Ponv mamemamuxu 6 hopmuposanuu ) 4 4 _
npogheccuonanbHyix 3Hanuil
Tema 13. 3nauenune MaTeMaTHKH B IPO(ECCHOHATBLHOM 8 4 4
JIeSITETTHHOCTH
Dk3amen 1 - 1 -
HTOro: 232 116 116 0
2.3.2. YueOHO-TeMAaTHYECKHUIl NJIAH 3aHATHI (3a04Hasi popMa 00yUeHHs )
OO6umii Yuebnast paboTa oOydaronmxcs
o0beM BO B3aUMOJEHCTBUU C CamocrosTelb
Pazgen, TemMa DUCIUIIIMHEI yueOHOM TIperoaBaTeeM (Jac.) Has pabora

paboTbt Jlexumm [paxTuueckue (aac.)

(qac.) 3AHATUS
Pa3zoen 1. Anzedpa u nauana mamemamuueckozo 92 6 4 82
ananusa
Tema 1. Yucna u BeIYUCICHUS 20 1 1 18
Tema 2. @ynkunu u rpaduxu 20 1 - 19
Tewma 3. YpaBHCHHS U HEPABEHCTBA 20 1 1 18
Tema 4. Hauana maTreMaTu4eckoro aHaiausa 20 2 1 17
Tema 5. MHoecTBa U JIOTHKa 12 1 1 10
Pasoen 2. Teomempus 91 4 3 84
Tema 6. IIpsiMbIe U IJIOCKOCTH B MPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOrOrpaHHUKU. 20 1 1 18
Tema 8. BeKTOpBI M KOOPAMHATHI B IIPOCTPAHCTBE. 20 1 1 18
Tema 9. Tena BpaieHus. 11 1 - 10
Tema 10. JIBrKeHHsI B IPOCTPAHCTBE. 20 - - 20
Pasoen 3. Bepoamunocms u cmamucmuxa 40 3 1 36
Tema 11. Cinyyaiinble COOBITHST M BEPOSITHOCTH 20 1 - 19
Tema 12. Cirygalinbie BETUIHHBI ¥ 3aKOH OOJIBIITUX 20 2 1 17
gHCcen
Pa3zoen 4. Ponv mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanvnvix 3HAHUI
Tema 13. 3HaueHre MaTEeMAaTHKH B PO ECCHOHATBHON 8 1 1 6
JIeSITETTPHOCTH
Dk3amen 1 - 1 -

HTOrO O: 232 14 10 208

2.4. Buabl, ¢gopMbl M MeTOAbl KOHTPOJS NJIAHHPYEMBIX Pe3yJbTATOB OCBOEHHS

y4eOHOil JMCIHUILIMHBI (Kypca)

Tekymuﬁ KOHmpoJib oNpCAcisiCT CTCICHbL Ka4YeCTBa YCBOCHHA HU3YUYCHHOI'O yqeGHoro

MaTcpHrajia TCOPECTUIYCCKOI0 U MPAKTHICCKOI'0 XapaKTepa B XOAC OGy‘IeHI/IH. Cucrema TCKYIICTO

KOHTPOJISL yCIIEBAEMOCTH TNpPEAyCMaTpUBaeT pa3HooOpasHble 1O (GopMe U COACPKAHUIO
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KOHTPOJIbHBIE MEPOIPUATHS (KOHTPOJIbHBIE TOYKH), YYUTHIBAIOIINME BCE BUABI ayAUTOPHOM U
CaMOCTOSITENIbHON yueOHOM esITeIbHOCTH 00y4aromerocs.

OCHOBHBIMH BUJAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SIBJISIFOTCSL:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUTAHUPOBAHHS M YIPaBIICHUS
y4eOHBIM IPOLIECCOM;

- TEMaTUYECKUI KOHTPOJIb (1T0 MaTepraiaM U B 00beMe OJJHON y4eOHOU TeMbl);

- pyOexHbIi KOHTpOJIb (B oOBeME pa3leioB HJIM TPyNN TEM IO JUCIHILIHHE)
o0ecreunBarOIUil Ka4ecTBO U3yUEHHsI CTyIEHTaMH Y4eOHOr0 MaTepualia, yrpaBieHue y4eOHoU
JESATEIBHOCTBIO CTYJIEHTOB M €€ KOPPEKTHPOBKY, a TaKXe€ CTUMYJIUPOBAHUE PETYISPHOM,
IeJICHANpaBIeHHOW padOThl CTYAEHTOB, AKTUBU3ALMUS UX I[103HABATEIbHOM JEATEIbHOCTH;
OTIpeieIeHue YPOBHS OBJAJICHHs CTYJICHTAaMH HaBBIKAMH CaMOCTOSTENbHOW paboTHI, CO3/1aHHE
ycnoBui Uit uX (GopMupoBaHUs. PyOeKHBIH KOHTPOJIb MOXKET MPOBOJUTHCS HECKOJBKO pa3 B
CeMecTp, B BUJE MPEIBAPUTEIBHOTO KOHTPOJIS (Tiepes 3K3aMeHOM) U / Wi B (hopMe UTOTOBOTO
KOHTpOJISI, HAIPAaBJICHHOI'O HAa BBISBIECHUE CTENEHU OBJIAZICHUS CTYICHTAMHM CHUCTEMOM 3HAHMH,
YMEHUH M HaBBIKOB, IMOJIyYEHHBIX B TPOLIECCE HM3YYEHUS Y4eOHON IUCIUILIMHBI. VITOrOBBIHA
KOHTPOJIb OCYIIECTBIISIETCS. B KOHIIE CEMECTpa U3yUeHHs yUeOHOM TUCIIUITIIMHEI.

OcHOBHBIMU (OpMAaMU TEKYIIETO KOHTPOJS YCIEBAEMOCTH CTYACHTOB SBISIOTCS:
YCTHBII ONPOC HA JIEKLUAX, IPAKTUUYECKUX M CEMUHAPCKUX 3aHATHUSAX, IPOBEPKA BBIOJIHEHHUS
NUCbMEHHBIX  JOMAIlHUX 3aJlaHUil, TPOBEJCHHE KOHTPOJIBHBIX pPabOT, TECTUPOBAHHE
(MMCPMEHHOE WJIM KOMIIBIOTEPHOE), KOHTPOJIb CaMOCTOATENBbHOM paboThl CTYAEHTOB (B
MUCHhMEHHOU WM YCTHOU hopMe) U T.1.

Ilpomesxcymounaa ammecmayus  (KOHMpoab)  OOYYAOUIMXCS MO  AUCLUIIIMHE
o0ecrieynBaeT OIICHUBAHUE pE3YJIbTAaTOB Y4YEOHOH JEATENIbHOCTH CTYAEHTa 3a CEeMecTp,
CIIy)KalllMi JJIs1 OIpENEICHMs] YpOBHS KadecTBa IMOATOTOBKHM CTYJEHTOB B COOTBETCTBUM C
tpeboBanusiMu GI'OC COO u ®I'OC CIIO no crnenuansHocTH. [IpomMexyTouHast aTTecTaus
OCYILECTBIISICTCSI B KOHIIE CEMecTpa M 3aBeplliaeT HW3yuYeHHe OTAEIbHON IUCHUIUIMHBI /
MEXIUCIUIUIMHAPHOTO Kypca / mpodeccnoHanmbHoro moayns. Ilpomexkyrounas arrectanus
peanuzyercs B popme 3ayera / nuphepeHInpoBaHHOTO 3a4eTa / SK3aMeHa.

Pesynomamel océoenus oucyuniuHel JOCTUTAIOTCS 32 CUET UCIIOJIB30BAHUS B IIPOLIECCE
00y4YeHHsI aKTHUBHBIX M HHTEPAKTHBHBIX METOJIOB M TEXHOJOTHH (OPMHPOBAHUS 3aJaHHBIX

pe3yabTaToOB OOYUYEHUS Y CTYACHTOB.

2.5. Ucnosb30BaHue B Iponecce 00y4eHNsl AKTHBHBIX M HHTEPAKTHBHBIX METOAOB H
TeXHOJIOTHI1 (POPMHPOBAHNS Pe3yJIbTATOB 00y4eHHUSs

Bxitouenne B y4eOHBIM MpollecC aKTHUBHBIX W HMHTEPAKTHBHBIX METOJ0B OOY4YEHHS
aKTUBU3UPYET MO3HABATEIbHYIO aKTUBHOCTb CTYACHTOB, YCHJIMBAET UX MHTEPEC U MOTHBALIUIO,
pa3BUBAET CIIOCOOHOCTh K CaMOCTOATENbHOMY O0OyueHHIo U obecrieuyuBaer Oojiee MOJTHOE
ycBoeHHe MH(popMaIuu (eciu NnpH JISKIMOHHOM 1Moiaye MaTtepuaia ycBanuBaercs He 6omiee 20%,
uH(OpMalnH, TO B IeJI0BOI Urpe — 10 90%).

AKTHBHOE M HWHTEpaKTHBHOE OOy4YeHHE Hpeirnonaraet oOydeHHe, MOTPY)KEHHOE B
o0IIeHne, KOTOpOE COXpaHsSeT KOHEUHYI0 Lelb W OCHOBHOE COJAEp)KaHUE IpenMeTa, HO
BUJOU3MEHSET (OpPMBI U TPUEMBl BeAeHHs 3aHATHA. K HaydyHO-METOAMYECKHMM OCHOBaM, Ha

KOTOPBIX 0a3upyeTcsi aKTUBHOE M MHTEPAKTUBHOE 00YUYEHUE OTHOCITCSA 00yueHHUe Yepe3 OIbIT U
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COTPYAHHYECTBO, Yy4YeT PA3IUYUid B CTWIAX [IO3HAHUSA, MHCIIOJIB30BAHUE ITOMCKOBBIX,
UCCIIEI0BATEIBCKUX U UTPOBBIX METOJIOB.

WutepakTBHOE OO0ydYeHHEe Kak ocobas ¢opma OpraHuM3allid  IO3HABaTENbHOU
JeSITeIbHOCTH 00ECIeUMBACT BOBJIICYCHHOCTh BCEX CTYACHTOB B 00pa3oBaTEIbHBIN MpOILIECC,
CO3/1aeT YCJIOBHS JJsi OOMEHa, B3aUMHOIO OOOTalleHUs 3HAHMSIMH, HAESIMH, CIIOCOOaMHU
JeSITeIbHOCTH, CITIOCOOCTBYET YCTAHOBJICHHUIO 3MOIIMOHAIBHBIX KOHTAKTOB MEXAY CTYACHTaMH,
npuydaer paboTaTh B KOMaHJE, CHUMAaeT HEPBHYIO HArpy3Ky, MOMOTAaeT HCHBITAaTh YYBCTBO
3alUIIEHHOCTH, B3aMMOIIOHUMAaHUS U COOCTBEHHOM YCIICIITHOCTH.

K MeTogam akTUBHOTO M MHTEPAKTUBHOTO O0YUEHHS OTHOCSTCS:

Heposvie mexHonoeuu: AENOBas UTPa, CIOKETHO - POJIeBasi UTPpa, UMUTAIIMOHHBIC UTIPBHI,
UTPOBbIE 3aHATHA Ha MOJENAX (MCKYyCCTBEHHas oOpa3zoBaTeibHas cCpela, KOMITbIOTEPHBIE
JICTIOBBIE WTPbI), CTAXHPOBKA (C BBHIMOJHEHHEM WIM 0e3 BBINOJHEHHS JOJDKHOCTHOW pPOJN),
JNENCTBUS MO0 UHCTPYKLMU (aJITOPUTMY)

CumyayuoHnnsiti ananu3: aHaTU3 KOHKPETHBIX CHUTYallUi, pEIIEHHE CHUTYaTUBHBIX H
IPOM3BOJICTBEHHBIX 33/1a4, KEHC-TEXHOJIOTUU (WIUTIOCTPATHUBHBIC YU4eOHbIE CHUTYAIlMH, KEHCHI C
¢dopmupoBanueM u 0e3 ¢dopMHpOBaHUS NPOOIEMbI, MPUKIAAHBIE YIPaKHEHUs), pa3dop
MHIMJICHTOB U3 MPAKTHKH, OaCKeT-METOM U T.1.

Depucmuueckue mMexHONOUU 2eHePUPOBanus uodel: «MO3TOBOM IITYpM», CHHEKTHKA,
acconuanuu (Meragopsl)

Tpenune-memoosl: COUATBHO-TICUXOJIOTUYECKUN TPEHUHT, TPEHUHT JI€JIOBOTO OOIEHMUS,
NCUXOTEXHUYECKHE UTPBI

Ilpobremnoe o0byueHue: akTUBHBIE (NPOOJIEMHBIC) IEKIMM W CEMUHAPBI, JICKIUHU-
JMCKYCCHH, TIEPEKPECTHBIE IUCKYCCHH, TEMAaTUYECKUE IUCKYCCHUU: KpPYIJIBI CTOJ, mpecc-
KOH(pepeHIMs / HaydHO-TIpaKTHUEeCKasi KOH(epeHIus, 1edaTol

IIpoexmnoe ob6yuyenue: pa3pabOTKa TBOPUYECKOTO HHIMBUAYAJIBHOTO WM TPYIIIOBOTO
IPOEKTa, HCCIEe0BATEIbCKHE MPOCKTHI, WH(POPMALMOHHBIE NPOEKTH, TBOPUYECKHUE IPOEKTHI,
COLIMAJIbHO-OPUEHTUPOBAHHBIE MIPOEKTHI, UTPOBOE MPOESKTUPOBAHHE

Komanonoe obyuenue: pabora B MalbIX TpyMNIax, HHTEPBBIO, pPaboOTa «TPYIIIBI
IKCIIEPTOBY»

Tecmogvie mexHnonozuu o06yyeHuss (MOMUMO KOHTPOJIL TECTbI BBIMOJHIIOT TaKXKe
JIMarHOCTUYECKYI0, 00YJaloIly0, OpraHU3yIOUIyI0, Pa3BUBAIOIIYI0 yueOHbIe ()YHKIIUN): TECTHI C
OJTHO3HAYHBIM BBHIOOPOM OTBETA, TECT C MHOT'O3HAYHBIM OTBETOM, TE€CTHI HA JIOTIOJHEHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHomorus (METOJ AaKTUBHOTO COIIHMOJOTHYECKOTO

TECTUPOBAHUS, aHAIN3a U KOHTPOJIs)

2.6. 3agaun, ypoBHHM, BUABI M (OPMBI CAMOCTOSITEIbHOI PadoTHI M TNepevYeHb
y4eOHO-MeTOAMYeCKOro odecrne4eHus1 AJIsl CAMOCTOSITEIbHON padoThl 00y4aromuxcst

CamocrosTenbHas pa60Ta CTYACHTOB SABJIACTCA 00s13aTEILHBIM KOMITIOHCHTOM
o0pa3oBaTeNbHOrO Tpollecca, TaK Kak OHAa CIocoOCTBYyeT Oosiee TIIyOOKOMY OCBOEHHUIO
HSY‘{aCMOﬁ JUCHUIIIINHBI, obecrieynuBaeT 3aKPCIUVICHUC TTOJIYYaCMbIX Ha JICKIUOHHBIX 3aHATHAX
3HAHUMN nyTemM HpI/IO6peTeHI/I5I HABBIKOB OCMBICJICHUS U PACIIUPCHHUA UX COACPIKaHHA, HABBIKOB

pCIICHHA AKTYyaJIbHBIX TIIPAKTUYCCKHUX 3a/a4, Hay‘{HO-HCCHC,Z[OBaTGJIBCKOﬁ ACATCIIBHOCTH,
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NOATOTOBKM K CEMHUHApCKUM U IPaKTUYECKUM 3aHATHUSM, CJade 3auyeToB U HSK3aMEHOB,
oOecrieunBast TeM caMbIM (HOPMUPOBAHHE PE3YIHTATOB O0yUCHHUS.

CamocrosarenbHass paboTa CTYIEHTOB SIBJISIETCS COBOKYIHOCTBIO ayAMTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHH M paboT, 00ECIeUrBaIONINX YCIIEIIHOE OCBOCHHE 00pa30BaTEIbHOM
porpaMMBbl cpeaHero oomiero oOpa3oBaHusl.

B pamkax ocBoeHHs OCHOBHOH mpodeccHoHalbHOM 00pa3oBaTeNbHON MPOrpaMMBbI
CpeaHero MpoQecCHOHANBHOTO O0pa30BaHHUS CAMOCTOSITENbHAs paboTa  OO0yJarommMXxcs
HaIpaBJICHA Ha PELICHUE CIEAYIOINX 3a1au:

- 3aKpeIJIEHUE W pacCUIMpEHUE 3HAHWM, YMEHUH, MOJYYEHHBIX CTYIAEHTAaMH BO BpeMs
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, (OpMUpOBaHHE HA X OCHOBE YCTOMYMBBIX CTEPEOTUIIOB
YMCTBEHHOU U (PU3UUYECKON JIEATEIHHOCTH;

- TNpUOOpETEHHE JIOTIOJIHUTENBHBIX 3HAHMM M  HABBIKOB IO  JUCIMILIMHAM,
MEKIUCUUIUTMHAPHBIM ~ KOMIUIEKCaM,  NPO(PECCHOHANBHBIM ~ MOIYJSAM,  HPAKTUYECKOMY
o0ydeHu1o;

- (¢dopmMupoBaHME ¥ pa3BUTHE 3HAHMM W HABBIKOB, CBS3aHHBIX C HAy4YHO-
MCCIIEI0BATEIbCKOM 1€ATEIbHOCTHIO, HABBIKOB CAMOOPraHU3aIUH;

- (opMupoBaHMEe CaMOCTOATENBHOCTH MBIIUICHHUS, CHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaIN3aluu;

- BbIpa0OTKa HaABBIKOB H(PQPEKTHUBHOH  CaMOCTOATENBbHON  MpodeccHOHATbHON
NPaKTUYECKON U yueOHO-HUCCIIE0BATENLCKOMN NeSITEIbHOCTH

Y pOBHH caMOCTOATENBHON paboThl 00YJaIOLIIXCS:

1. CamocrosrenbHas pabora mo oOpasiy (HU3KUH YPOBEHb CaMOCTOSITEIBHOCTH) —
IpEoiaracT HEMOCPEICTBECHHBI MEPEeHOC H3BECTHOIO CIOCO0a pelIeHus B aHaJOTMYHYIO
cutyanuio. PaboTa BBINONHAIOTCS HAa OCHOBE AITOPUTMOB, paHee MPOJEMOHCTPUPOBAHHBIX
IpenojaBaTesieM M ONPOOOBAaHHBIX CTYJEHTAMU MPHU BBINOJIHEHUH NPEABIAYIIUX 3aJaHUil.
BocnpousBenenue  airopuTMoB  cmocoOCTBYyeT (OPMHUPOBAHUIO YMEHHH M HABBIKOB,
3aIIOMHHAHUIO CIIOCOOOB CAaMOCTOSITENIbHONW Pa0OThl B KOHKPETHBIX CUTYAITHSX.

2.  CamocrostenbHas  pabora  —  pEKOHCTpYKUus  (TMIOpPOTOBBIH  ypOBEHBb
CaMOCTOSITEIBHOCTH) MPEAIOIAraeT OCMBICIEHHBIM NEPEHOC 3HAaHWM W YMEHUH B THUIIOBBIE
CUTYalluM, YYUT aHAJIU3UPOBATh COOBITHS, SIBICHUS, (DAKThI, CO3JACT YCIOBHS IS Pa3BUTHA
MBICIUTEIbHOM aKTUBHOCTH O0YYaromuxcs, GOpMUPYIOT MPUEMBl U METOJbI MO3HABATEIHLHOM
JESATENBHOCTH.

3. CamocrosarenbHass  pabora —  ucciefoBaHue  (IPOABHHYTHI  YPOBEHb
CaMOCTOSITENIFHOCTH) - OCHOBAaHAa Ha IOCTOSHHOM ITOMCKE HOBBIX pEIICHHH, 0000IEeHHH U
CUCTEMATH3allMM IIOJIyUEHHBIX 3HAaHUM, UX IEPEHOCE B HHBIE HECTaHJAPTHBIE CUTyallUM U

HarpasiieHa Ha ((OPMUPOBAHHE U PA3BUTUE TBOPUYECKOM JEATEILHOCTH 00YJarOIUXCS.

CtpykTypa  CaMOCTOSATENBHOW  pabOTBl  BKJIIOYAeT TPU  OCHOBHBIX  JTama:
NOJATOTOBUTENIBHBIN (OPUEHTUPOBOYHBIN), UCIOIHUTEIBHBIM U KOHTPOJbHO-IUArHOCTHYECKU.
B pamkax yka3aHHBIX 3TaroB MOCIEI0BATEIbHO BHIMOIHAIOTCS Cenylonue yuyeOHble 1eiicTBU:
aHanmu3 y4eOHOro 3aJaHusl U CPOKOB €ro BBIIOJHEHHS, MOUCK CIOCOOOB M CPEACTB €ro
BBIIIOJIHCHMS; IUIAHUPOBAHME XOJA BBINOJHEHUS 3aJaHWs U IPOTHO3UPOBAHUE BO3MOXKHBIX

3aTpyJHEHUH; IPOBEPKA, OLIEHKA U CAMOOLIEHKA MOJTYYEHHBIX PE3YJIbTAaTOB.
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CamocTtosTenpHas padora

Bun
CaMOCTOSTEIILHOM
paboTsl

ConepxaHie caMOCTOSITEIbHOW PabOThI

IIpumepnoe
BpeMs

ITonroroBka k
JIEKIH
(TeopeTrueckoMy
3aHSTHIO)

CamocrosiTenpHast paboTa MO TOATOTOBKE K JIGKIIMH HEOOXOAMMA IS
MMOBTOPEHUS M3YYCHHOI'O PaHEE MAaTEPUAIIa, IIOCKOIbKY U3YUCHUE JTH000#
MUCIHIUIMHBL CTPOMTCS Ha ITOCICIOBATEIBPHOM OCBOCHHH Pa3JCiioB U
TEeM, KaXJas M3 KOTOPBIX TaK WM HWHAYe CBS3aHA C MPEIbIIYIIHIMH.
[TosTOMy  ypOBeHb  OCBOCHHSI ~ KOHKPETHOW  JUCHUIUIMHBL U
(OpMHUPOBAHUS COOTBETCTBYIOIIMX PE3yJIbTATOB OOYUCHHS HATPAMYIO
CBSI3aH C TEM, HACKOJBKO CTYICHT OPHUEHTHPOBAaH HAa TMOJyYeHHE Ha
JICKIUSIX HOBBIX 3HAHHM, JIOMOJHSIOIIUX YK€ UMCIOIIUECS M0 NaHHON
JIUCITUTUIAHE.

20 MUHYT

Tloaroroska k
MPaKTHIECKOMY
(cemuHapckoMy)
3aHATHIO

CamocrositensHass ~ pabora  oOy4aromMxcs 1O IHOATOTOBKE K
MPAaKTHYECKOMY 3aHSTHIO TPEJIIONIAracT OCMBICICHNE LENU U 3a/a4d €ro
NIPOBEJICHUS, OBJIAJICHHE HaBBIKAMM aHAIUTHYECKOW M HAy4YHO —
HCCIIE0BATEIbCKON AEATEIBHOCTH.

CamocTrosiTensHass TOATOTOBKA K IPAKTHYECKOMY (CEMHHapCKOMY)
3aHATHIO HAIIPaBJICHA Ha:

- pa3BHUTHE HABHIKOB pabOTHI C HAYYHOW M MHOM JINTEpaTypoO;

- (¢opMHupOoBaHWE HAaBHIKOB (OPMYIHPOBKH 3aqadd / BBISBICHHS
npoOJieMbl U YMEHUSI UX aHaJIW3UPOBATh, BBIICISITH COCTABHBIE YacCTH,
OTIPENICIATH ATAIBI PEUICHNUS 3a0a4l / IPOOIIEMET,

- TOMCK M aHaJlM3 JAONOJIHUTENFHOH HWH(OpMaluy, I03BOJISIOMIEH
riry0ke pa3o0paThCs B OTHENBHBIX BOIPOCAX TEMBI HIN CPOPMHUPOBATH
LIEJIOCTHOE IPEJICTAaBIEHUE N0 IpodiieMe;

- BbIpa0OTKY YMEHHUsI (OpMYIMPOBaTh 337adM IOWCKAa HMH(OPMAIWH,
ompenensTh  HeoOXONWMbIE  HCTOYHMKM  HMHpOpPMAIMM M HX
aKTYaJIbHOCTb, CTPYKTYPHPOBATh MOJIydaeMylo HH(OPMAIHMIO, BBIICIISA
Haubosee 3HAYMMYIO 4acTh, OIICEHHBATH IPAKTUYECKYIO 3HAYUMOCTh U
0OpMIIATD PE3yNIBTATHI IIOUCKA;

- (hopMupoBaHKHE U Pa3BUTHE HABBHIKOB IPAMOTHOTO H3JIOKCHUS CBOUX
MBICJIEE B YCTHOH M THChMEHHOH (OpME C HCIIOJIb30BAaHUEM
COBPEMEHHOW HaydyHOH TNpO(EeCcCCHOHANLHON TEPMHHOJOIUH, IS
MIOJITOTOBKH COOCTBEHHOT'O BBICTYIUICHHS 10 00CYKIaeMbIM BOIIPOCAM;

- (bOpMI/IpOBaHI/Ie HaBbIKa apryMEHTUPOBAHHOI'O BEACHUA JUCKYCCHUHU I10
o0cyxaaeMoii pobiieMe.

PaGora nHa IMPaKTUYECKOM 3aHATUM HaIpaBjJIC€HAa B TOM 4YHUCJIC Ha
N3MEHEHHE CTYJJCHTOM caMoro cebs. JlaHHbBII pe3ynbTaT O4eHb BaXKeH,
MOCKOJIbKY OH ofecreunBaeT (OPMHUPOBAHHUE IIEJIOTO psijia Pe3yIbTaTOB
o0yd4eHus, HarpuMep, CIOCOOHOCTb:

- OpPraHU30BBIBATh COOCTBEHHYIO [EATEIBHOCTb, BBHIOMPATh THUIIOBBIC
METOJIBI U CIIOCOOBI BBIMOJIHEHNUS TIPO(ECCHOHANBHBIX 33714, OLICHUBATh
nX ) PEKTHBHOCTH U Ka4EeCTBO;

- CaMOCTOSITENBHO  ONpeNeNisiTh  3aJaud  NpodecCHOHAILHOTO U
JMYHOCTHOTO PAa3BUTHS, 3aHMMATBCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUIAHUPOBATH TTOBBIIICHNE KBaIH(UKALNY;

- OCYIIECTBISTH IOHWCK M HCIIONIBb30BaHWE MH(OPMAINHU, HEOOXOAUMOM
it 93(GheKTHBHOrO  BBINOJHEHHMS  NPO(ECCHOHANBHBIX  33jad,
poQeCCHOHANBHOTO B JINYHOCTHOTO PAa3BUTHA U T.II.

30 - 60
MUHYT

ITonroroBka k

KomnokBuym mpenctaBisieT co00ii KOJUIEKTUBHOE OOCYXIEHHUE pa3ziera

30 - 60
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KOJUIOKBHYMY

JUCLUIUIMHEL HA OCHOBE CaMOCTOSITEIBHOIO H3YUEHHUsl ITOro pasiena
cTyneHTamu. [loAroToBka K KOJJIOKBUYMY OCYIIECTBISIETCS HA OCHOBE
HepevyHs BONPOCOB, MOATOTOBJIEHHOIO IpErnojaBaTesieM, OTBEThl Ha
KOTOpbIE HEOOXOAMMO IOIYYWUTh TIPH H3YYEHHH OIPEIECICHHOTO
NepeyHsl HaydHbBIX HMCTOYHHMKOB. CrynmeHTamM BO  HE0OX0AMMO
03HAKOMHUTBCS CO CIEHUAIBHON JINTEPATYPOH, BBINNCATH U3 HEE OTBETHI
Ha BOIIPOCHL, KOTOpble OyayT oOCyXZaTbcsi Ha KOJUIOKBHYME,
c(hopMyIHPOBaThH CBOE MHEHHUE IO KAKIOMY U3 BOIIPOCOB.

MHUHYT

IToaroToBka k
KOHTPOJIbHOU
(mpoBepouHOit)
pabote

CaMocTosiTenbHas OJAr0TOBKA K KOHTPOJILHOM pabOTe BKIIIOYACT B ceOsi:
- W3y4YCHHWE KOHCIEKTOB JICKIMH, PACKPHIBAIONINX MaTephall, 3HaHUE
KOTOPOT'O MPOBEPSICTCS KOHTPOJIBLHOU pabOTOM;

- TIOBTOpPEHHE Yy4eOHOTO MaTepHaia, MOJYyYeHHOTO IPH MOATOTOBKE K
CEMHUHAPCKUM, MIPAKTUUECKUM 3aHSATUSM U BO BPEMS UX MPOBECHUS;

- HU3y4deHHE JIOTIOJTHUTENBHOU JIUTEPATYpHI, B KOTOpOil
KOHKPETU3UPYETCS COJepKAHUE NIPOBEPSIEMbIX 3HAHUH;

- MOBTOpEHHE / BOCCTaHOBIICHHUE ANTOPUTMOB, paHee
IIPOJAEMOHCTPUPOBAHHBIX IIpeIoaBaTeaeM U 0ompoOOBAHHBIX

CTYICHTaMH IIPH BHITIOJIHCHUH 3aJaHUH Ha MPAKTUIECKHUX 3aHATHIX;
- COCTaBJICHHE B MBICICHHON (QOpME OTBETOB Ha IOCTABJICHHBIC B

KOHTPOJILHOHM paboTe BOMPOCHL.

2 Jaca

IToaroroBka k
3a4eTy

CamocTosTensHas MOATOTOBKA K 3a4eTy JOJDKHA OCYIIECTBIATHCS B
TEYeHHEe BCEro CeMecTpa, B TOM YHWCIE, B pPaMKax IMOIATOTOBKH K
JICKIMOHHBIM W TIPAKTUYECKUM 3aHATHSIM, @ TaKKe TIOJIrOTOBKH K
KOJUIOKBUYMY M KOHTPOJIbHOW padoTe, €ciaM OHH MpeIlyCMOTPEHBI
npernoiaBaTeieM

IToaroroBka BKIIOYaeT B ceOs, B TOM YHCIJIC, OYEPEAHYI0 NPOPabOTKy
BCEro JIEKIIMOHHOTO Marepuajia, MaTepHajioB, IIOJrOTOBICHHBIX K
IPaKTUYeCKUM (CEMHHAPCKUM) 3aHATHSAM B TEUYCHHE CeMecTpa H
TOJYYEHHBIX BO BpeMs NPAKTHYECKUX 3aHATHH (B paMKax HOKIaaoB
IOPYTHX CTYHOEHTOB, BO BpeMs «KPYIJIBIX CTOJOBY», JAUCKYCCHI,
0oOCYXIEHHSI ¥ OCMBICICHUS Marepuaja); COOTHECEHHE JaHHOU
uHpOpPMAUMK C BONpOCAaMH K 3a4eTy, B CJIydae HEIOCTaTKa
nH}opManuy, NMOMCKa OTBETOB B PEKOMEHJIOBAaHHOI MperojaBareieM
y4eOHO#, yueOHO-METOIMUECKON U HHOM JTUTEpaType.

PexomenyeTcs aeiaTh KpaTkue 3anucH Uit (JOPMUPOBAHUS B CO3HAHUU
YeTKOHl JIOTMYEeCKOH CXeMbl OTBeTa Ha Bompoc. HakanyHe 3adera

HCO6XOI[I/IMO TMOBTOPUTH OTBETHI, HE UCIIOJIb3Y 3allMCH.

3,5 -4 yaca

ITonroroBka k
9K3aMEHY

CaMocTosiTenbHas HOATOTOBKA K 9K3aMEHY CX0Xa C IIOATOTOBKOM

K 3a4ery, HO 00BbeM YydYeOHOTO MaTepuana, KOTOPBIA HEOOXOIMMO
MOJITOTOBUTH K 9K3aMeHY (BOCCTaHOBHTH B ITAMSTH, BHOBb OCMBICIUTD 1
MOHATH), 3HAYUTENIHLHO Oouiblie. BaxHo chopMUpOBATh IIETOCTHOE
MPEACTaBICHAE O COACP)KAaHMH OTBETa HA KaXIbIi BOMPOC, YTO
MIpeArnoaraeT 3HaHWE Pa3HBIX HAYYHBIX MOJXOJOB K CYIIHOCTH TOTO
WIH WHOTO SBICHHUS, WIA T[poIecca, YMEHHE OIpeNeNsiTh |
aHATU3UPOBATh (DAKTOPHI UX OMPEIIESIISIONINE U T.11.

Jlnst aTOrO peKOMEHAyeTCs TMEepBOHAYAILHO B TedeHWe | - 2 JHEH,
mono0paTh W3 pa3HBIX HCTOYHUKOB Marepuaj, HEOOXOIMMBIA s
Pa3BEepHYTOTO OTBETa Ha KaXKIBIH BOMPOC, N3JTI0XKHB €r0 B BUIE KPATKOTO
KOHCIIEKTa. 3aTeM [0 MaMSTH BOCCTAHOBHUTH COJEPKaHUE KaXKIIOTO
OTBeTA.

16 — 24 gaca
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@opMBbI CaMOCTOSATENILHOM pPabOThl O0yYaromUXcs JJs OBJIAACHUSA, 3aKpEIUICHUS U
cUCTeMaTH3alluy 3HaHUH U (OPMHUPOBAHUS YMEHUIL:

- pabota B DOJEKTPOHHOM OMONMOTEYHON CHCTEME, COCTaBIEHHE KOHCIIEKTOB
NEPBOMCTOYHUKOB U APYroi yueOHOW U HAy4YHOH JUTEpaTyphl, paboTa ¢ KOHCIIEKTaMHU

- o0paboTrka TeKkcTa (KOHCIEKTa, Y4eOHWKA, MEPBOMCTOYHUKA, JOMOTHUTEIHHON
JUTEPATypBl, ayJAHO U BUICO3AIUCEH )

- TOBTOpHAas paboTa ¢ y4eOHBIM MaTepHaioM: COCTaBIIEHHUE IJIaHa, COCTABIICHUE TAOIIHUIL
JUI CHCTeMAaTH3alui y4eOHOro Mmarepuaia, OTBET Ha KOHTPOJbHBIE BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.II.

- aHaTUTUYecKast 00paboTKa TeKCTa (AHHOTHUPOBAHUE, PEIIECH3UPOBAHKE, peepUPOBAHHE,
KOHCIIEKT-aHaJIu3 | JIp.),

- paboTa ¢ TecTaMy ¥ BOIIPOCAMH JJISi CAMOTIPOBEPKHU

- paboTa C HOpPMaTUBHO — MPABOBBIMH TOKYMEHTAMHU

- Hartucanue pedepara, scce

- MOJITOTOBKA KYPCOBOH pabOThI

- COCTaBJICHUE CIIOBAPS 10 AUCIUILTUHE

- pa3paboTKa MHIMBUAYAIBHOTO WIH TPYIIIIOBOTO MPOEKTA

- BBINIOJIHEHUE TPAKTUYECKOr0 3a1aHus (keica)

- MOMCK MH(pOpPMAIMHU IO 33JJaHHBIM NTapaMeTpam

- MOATOTOBKAa MYJBTHMEIHMA COOOIEHWH / JOKIAaJ0B K BBICTYIUICHHIO HAa CEMHUHape
(koH(pepeHIIuH ), MaTepHaIOB-TIPEe3CHTAINN U T.11.

- IOCTPOCHHE CBOAHOM (0000IIaroIeii) Ta0IHIIbI

- peleHue 3aja4d 1 ynpaxHeHuH 1o oopasiry

- pelleHre BapuaTUBHBIX 3a/1a4

- BBITMIOJIHEHUE PACUCTHBIX U rpadudeckux padboT

- pellIeHHEe CUTYallMOHHBIX 3a/1a4

- MOJITOTOBKA K JICJIOBBIM / POJIEBBIM UT'PaM

- TPOCKTHPOBAaHWE W  MOJCIMPOBAHUE PA3JIMYHBIX BHJIOB M  KOMIIOHCHTOB
po(hecCHOHATLHON JIEATEIILHOCTH

- T.JI.

[lepeyeHp y4eOHO-METOAMYECKOTO OOeCHeueHUs: Il CaMOCTOATENBbHOM  paboThI
00y4aromuxcsi: METOJUUECKUE YKa3aHUS 10 CaMOCTOSITEIbHON paboTe CTYIEHTOB; yueOHas U
MeToAuYecKasi TuTeparypa B OMOIHOTeKe M AIeKTpoHHOU Oubimmoreke Komnemxka; oTBeneHHOE
JUISL CAMOCTOSITENIbHONW PabOThI BpeMsl 3aHATHI B KOMIBIOTEPHBIX Kiaccax Kommemka, Bitoyast
paboTy cO cHeuManM3MpOBAHHBIM IPOTPAMMHBIM  OOecliedeHueM, HH(OPMAIMOHHBIMU

CIIpaBOYHbBIMU CUCTCMAMMU.
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3. VCJOBUSI PEAJM3AIMU YYEBHOW JUCHUILJIVHBI
(KYPCA)

3.1. Tpe6oBaHHMsA K MUHUMYMY MaTepPHAJbHO-TEXHHYECKOI0 o0ecreyeHust

Peanuzanus yuebnoit aucrumummasl (kypca) CO0O.01.04 MaremaTuka TpeOyeT Haauuus
CHeLHATbHBIX YYEOHBIX TMOMEIIEHUH A MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YU4EOHBIX
ayIUTOPUN JJIs TPOBEACHUS TEOPETHUECKUX 3aHATUN (JIeKUUN) M TPAKTUYECKUX 3aHITHM,
TPYNIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAllUW, MOMEIIECHUH Ui MPOBEAEHUS J1abOpaTOPHBIX
paboT, TeKylero KOHTPOJS M MPOMEKYTOYHOW aTTeCTallld, COOTBETCTBYIOIIMM 00pazom
OCHAIIIEHHBIE TIOMEIEHUS ISl CAMOCTOSATENBHOM paboThI CTYIEHTOB.

VY4eOHble TOMEIIEHUS JJOJDKHBI OBITh OCHAIIEHBI BCEM HEOOXOIUMBIM 000pYyIOBaHHEM:
paboune MecTa npenoaaBaress, 00yJaromuxcs, TEXHUUECKUE U UHBIE CPEICTBA 00YUEHUSI.

[lepeyenp kabMHETOB W/MIU Ja00OpATOPUNA M/MIIM MAaCTEPCKUX M/MIIM MHBIX OMEIICHUH,

TpeOYIOMMXCs 11 OCBOCHUS TUCIUILTAHBI (Kypca):

Ne HaumMeHoBaHHe NOMeENIEHUST

1. | KaOuner wareMaTuky, TNPUKIAIHOW MaTeMaTUKH, CTAaTUCTUKH, HHPOPMATHUKU H
MH(OPMALIMOHHBIX TEXHOJIOTHI B MPOpECCHOHATBHON AESITETbHOCTH

2. | Jlaboparopuss WHGOPMATHKH, BBIUYUCIUTEILHOW TEXHUKA W TEXHUYECKHUX CPEJICTB
o0y4yeHHsI, ”HPOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJOTHH, JOKYMEHTAIIHOHHOTO
obecrieueHuss B MPOGECCHOHATHHOM JCSITEIBPHOCTH M KOMIBIOTEPHOH 00pabOTKH
JOKYMEHTOB

3. | Meroanueckuii kaOMHET

4. | YnranpHbIi 321 (KaOWHET ISl CAMOCTOSITEILHOM paboThI)

5. | bubanoreka

3.2. UnpopmaunonHoe odecneyeHne 00y4eHus
3.2.1. IlepeyeHb peKOMeHAYeMbIX YUYe€OHbIX W3JaHMH, IONMOJHUTEJIbHOU
JUTepatrypbl, uHpopManuoHHbIX UHTEpHET-pecypcoB

OcCHOBHBIE HCTOYHUKH

1. Aranacsn JI. C. Maremaruka: aiareOpa W Hayajga MaTEMaTHYECKOTO aHAJIM3a,
reometrpus. ['eomerpusa. 10-11 xmaccel. bazoBwiii u yrinyO6néuusiii ypoBau. DOV / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomien. - Mocksa: IIpocsemienue, 2022. - ISBN 978-5-09-
099446-0. - URL.: https://ibooks.ru/bookshelf/388857/reading. - TekcT: 31K TPOHHBIIA.

2. Mep3nsk A. I'. Marematuka: anrebpa W Hadaja MaTeMaTHYECKOTO aHAJIN3a,

reometpus. Anredpa W Havajsa MaTeMaTH4decKoro aHanmsa. 11 kmacc. YrayOn€HHBIN ypOBEHbD.
D0V / AT. Mepansk, JI.A. Homuposckuii, B.M. ITonskos. - Mocksa: [Ipocsemenue, 2022. -
ISBN 978-5-09-099471-2. - URL: https://ibooks.ru/bookshelf/388880/reading. - Tekct:

3JIEKTPOHHBIMN.

JlomoTHUTEIbHbIE HCTOYHUKH
1. Kosnos B.B., Hukutun A.A., benonocos B.C., Mansue A.A. np. Maremaruka:
anreOpa W Hayaja MaTEMaTHYeCKOro aHanm3a, TeoMmeTpus: ydeOHuk mis 11 kmacca
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https://ibooks.ru/bookshelf/388857/reading
https://ibooks.ru/bookshelf/388880/reading

o01meo0pa3oBaTeNbHBIX Opranu3anuii. ba3zosblil n yrnyOnéHHblid ypoBHU / o1 pepakuueii B.B.

Kosnosa, A.A. Hukutuna. — MockBa: U3parensctBo «lIpocsemenue», 2020. — 376 c. —
ISBN  978-5-533-01649-0. —  Tekct: oanmekrponnbii. —  URL: https://pycckoe-
cioBo.pd/listing/2019/16300/index.html

2. Boromonos, H. B. Maremaruka. YrnyOnennsiii ypoeHb. 10 - 11 kmaccsr:
yueOHUK a5 cpenHero obmero odpasosanus / H. B. Boromonos, I1. U. Camoiinenko. — 5-e
u3f., nepepadb. u gorn. — Mocksa: M3marensctBo IOpaiit, 2024. — 399 c¢. — (Hapoanoe
npocsenienne). — ISBN 978-5-534-15610-2. — Texkct: anexkTpoHHblid // OOpa3zoBarenbHas

iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/509196

3. boromonos, H. B. Marematuka. AnreOpa u Hauana aHanusa. ba3oBblit yposenb: 10 -
11 kmaccel: ydueOHMK i cpenHero obmiero oOpasoBanust / H. B. BoromonoB. — Mockaa:
WznarensctBo KOpaiit, 2024. — 241 c. — (O6meobpazoBarenbbiit mukn). — ISBN 978-5-534-
16084-0. — Texkct: anekrtponHsld // OOpa3oBarenbHas mnargopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/530391

4. boromonos, H. B. Marematuka: y4yeOHUK JUIsI CpelHEro mNpogecCHOHAIHLHOTO

obpazoBanus / H. B. boromonos, I1. M. Camoitienko. — 5-e uzn., nepepad. u gon. — Mocksa:
WznarenscrBo HOpaiit, 2024. — 401 c. — (IIpodeccuonansuoe o6pazoBanue). — ISBN 978-5-
534-07878-7. — Texkct: snexktponHslii // OOpa3zoBarenbHas miaatgopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/511565

CnpaBouHo-Oubuorpaduyeckne, nepuoanyecKue H3AaHHUSA, B T.Y. POCCHICKHE

JKyPHAJIbI:

1. Kypnan «Maremarnyeckass TeOpHsi WUIp M €€ NPUIIOKEHUsA» [caiT]. —
URL: https://elibrary.ru/title_about_new.asp?id=30671

2. Kypnan «IIpuknannas JUCKpETHas MaTeMaTHKa [caiT]. —
URL: https://elibrary.ru/title_about_new.asp?id=28159

3. KypHan «IOKOHOMMUYECKHMH >KypHaj BBICIIEH IIKOJbl 3KOHOMUKH» [CaWlT]. —

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

HNudpopmanuonnsie pecypcesl cetu MHTEpHET
1. https://ig.hse.ru/mathematics - HUY BIIID Hayuno-o0pa3oBarenbHsbiii moprai 1Q

3.2.2. IlepeueHb COBpeMEHHBIX 0a3 JaHHBIX, JHIEH3MOHHOE MNPOrPAMMHOE
odecmeyeHue

Cospemennvie npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAYUOHHBIE CHPABOUHDBLE
cucmemvl  (UHPOpMAYUOHHBIE — MEXHONO02UU),  UCHONb3YeMOe  NpU  OCYUjecmeneHul
obpazosamenvHo20 npoyecca no OUCYUNIUHe:

- CnpaBouno-npaBoBass cucrema «Koncynbrantllnroc»  (akryanbHas — Bepcwus),
coJepxkaiiasi, B TOM YHCII€, HOPMaTUBHO-TIPAaBOBYIO 0a3y B 0OJIACTH TOPTOBJIH, HOPMATHUBHO-
paBoBYIO 0a3y B 001aCTH (PMHAHCOB U T.II. (OT€YECTBEHHOE MPOU3BOJICTBO);

- Undopmarnmonnas cucrema mius Oyxranrepa «Koncynbrantllimoc mis Oyxrairepa»,
aKTyaibHas Bepcus (0TE€UECTBEHHOE IPOU3BOJICTBO);
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- Crynenyeckuii uMH(pOpPMAMOHHO-CIIpaBOYHbIM  moprtan  "['apanT-O6pazoBanue”
https://edu.garant.ru/ (mocTym cBOOOIHBIN) (CBOOOIHO PACIIPOCTPAHSIEMOE);
- DnekTpoHHO-0nbOIMoTeuHas cuctema ibooks.ru. https://ibooks.ru/ (moctym mo mapoitto)

(oTeyecTBEHHOE IPOU3BOJICTBO);
- OOpasoBatenbHas tatgopma IOpaiit s By3oB u ccy3oB. https://urait.ru/partner/

(mocTym 1o napodto) (0TeUEeCTBEHHOE MPOU3BOJICTBO);

- Hayunas onektpoHHas Oubmuoreka — ©06a3a  ganHeix  eLIBRARY.RU
https://elibrary.ru/defaultx.asp (moctym cBOOOIHBI);

- Scopus - enuHas 0Oa3a JaHHBIX pEIECH3UPYEMOW HAy4YHOM JIUTEpaTypHl.
WWW.Scopus.com (JIOCTYIT CBOOOIHBIN);

Jluyensuonnoe u c60000HO pacnpocmparnsiemoe npozpammHoe obecnedenue, 6 Mm.u.
OmeyecmeenHo20 NpouU3B00CMEd, UCNONIb3YeMOe NpU OCYWEeCMBIeHUU 00pa308amenbHO20
npoyecca no OUCYuniIuHe:

- Microsoft Windows (JIMIICcH3MOHHOE).

- OducHsiit maker mporpamm MicrosoftOffice, BKiIrOUaroOmMii TEKCTOBBIM perakTop
MicrosoftWord, »snextponnyto Ttabmuiy MicrosoftExcel, mnporpammy s HOArOTOBKH
npesenTtanuii MicrosoftPowerPoint, 6paysep InternetExplorer (umen3nonsoe).

- IlporpammMHbIif mpoaykT mist pabotel ¢ daiimamu B gopmare PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

- Ilporpammuoe oOecmneyenue mns apxuBaimu ZIP u RAR: WINRAR (Bepcus,
pabotaromast B Windows) (cBoOOIHAS JTUIICH3US).

- Ilporpammubsii  npoaykt 1C: Ilpennpustue (IMLIEH3HMOHHOE, OTEYECTBEHHOE
MIPOU3BOJICTBO).

Ocobennocmu  yuyebHO-Memoouyecko2o obecnedenuss Ons AUy C O2PAHUYEHHBIMU
B03MONCHOCHAMU 300POBbAL U UHBAIUOOE

CTyneHTbl C OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/0pOBBS, B OTIMYHE OT OCTaIbHBIX
CTYACHTOB, UMEIOT CBOM criennduyeckre 0COOCHHOCTH BOCIIPUATHUS U MepepabOoTKH MaTepHaa.
[Ton6op u pa3paboTka y4yeOHBIX MaTEpHaJOB ISl TAKUX CTYIEHTOB MPOU3BOAUTCS C Y4ETOM
pa3nuyHbIX (OPM MPEJOCTABICHHUS JAHHOTO MaTepHaja Tak, YTOObl HHBAJIUABI C HAPYILICHUSIMHU
cilyxa Toiy4yanud UWHGPOPMALMI0O BH3yalbHO, C HApYLICHUSMH 3pEHHUS - ayJualbHO.
ITpenycMoTpeHo B cirydae HEOOXOAUMOCTH CO3JaHUE TEKCTOBOM BEPCUU JHOOOT0 HETEKCTOBOI'O
KOHTEHTa JUIsI €ro BO3MOXKHOTO INpeoOpazoBaHMs B albTEpPHATUBHBIC (OPMBI, YIOOHBIC IS
pa3IMyHBIX TI0Jb30BaTENICH, albTEPHATHBHYIO BEPCHUIO MEIUa-KOHTEHTA, MPEIyCMOTPEHBI
BO3MOXXHOCTh MAacCIITaOMPOBAaHUS TEKCTa M M300pakeHui 0e3 morepu KadecTBa M JOCTYIHOCTh

YIpaBJICHUSA KOHTCHTOM C KJIaBHATYPBhI.
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4. KOHTPOJIb W OIIEHKA PE3YJbTATOB OCBOEHHS YYEBHOH
AUCHUIIJINHBI (KYPCA)
KoHTponb U OlleHKa pe3ylnbTaTOB OCBOCHUS YYEOHON IUCIMILTUHBI OCYIIECTBISICTCS

nmpenoaaBaTcicM B IMMPOLECCE IMTPOBCACHU A 33.H§ITHI>1, BBIITOJIHCHU S O6y‘IaIOH_II/IMI/IC5I KOHTPOJIbHBIX

Hn CaMOCTOATCIBbHBIX pa60T, HWHAUBUAYAJIbHBIX 3a,Z[aHHI>'I, MNPpOXOKACHUA TCCTUPOBAHUA, CAA4YU

OK3aMcCHa.

4.1. Pe3ynbTaThl, KPpUTEPHH U OLCHOYHbIE CPEICTBA [JIs1 NMPOBEJCHUs] TEKYLIero u

MPOMEKYTOYHOI0 KOHTPOJIA OCBOCHHA IUCHUIIVIMHBI H (l)OpMPIpOBaHI/Iﬂ pe3yJabTaToB

00yueHust
4.1.1.

Kpurepun

OLlCHUBAHUA

pe3yJabTaToB

0CBOCHUA

OUCHUILIMHBI |

(opmupoBanus pe3ynbTaTOB 00y4eHHUs] NPH NPOBEACHHHM TEKYLIero W IPOMEXKYTOYHOIO

KOHTPOJIS

1. ba3oBblil 3HAaHUEBBIH YPOBEHb OCBOCHHS YU€OHOTO MaTepraa - OpOroBbIi

2. YMeHHE WCHOJIB30BATh TCOPCTUUCCKHUC 3HAHUA U YMCHHUA IIPU BbIIIOJIHCHUN

po(heCcCHOHANBHBIX 33]1a4 - MOBBIIICHHBIHA

3. YpoBeHb riy00Ko# chopMHUPOBAaHHOCTH PE3YIbTATOB O0YUECHHUS — IPOABUHYTHIH

KoMmoueHTsI
pe3yabTaToOB
o0ydeHus 1o

[Tpu3HaKK ypOBHSI OCBOSHUS PE3yIbTaTOB O0YUCHUS

MOPOTOBBI

MIOBBIIICHHBIN

MPOABUHYTHIN

JVCIUILINHE

SHaHus CryzneHT neMoHCTpupyeT 3HaHue- | CTyIeHT NEMOHCTPUPYET CryzneHT MOXeT
3HAKOMCTBO, 3HAHHE-KOIIHIO: aHATUTHYCCKHE 3HAHUS: CaMOCTOSATEIBHO
y3HaeT 00BEKTHI, SIBJICHUS U YBEPEHHO BOCIIPOU3BOJUT U U3BJIEKATh HOBBIE
HOHSTHUS, HAXOJUT B HUX MOHMMAET OJIyYCHHBIE 3HAHUA U3
pas3nuuus, NposBIIsIeT 3HaHHE 3HAHMS, OTHOCUT UX K TOM WIIN | OKPY’Karollero Mupa,
HCTOYHHKOB ITOTY9ICHHA MHOM Kiaccu(pUKamoOHHON TBOPYECKH UX
nHpOopMaLnH, MOXET rpyIIe, CaMOCTOSATEIBHO UCIIOJIb30BaTh IS
OCYIIECTBIISITH CAMOCTOSTEILHO CHCTEMaTH3HUPYET HX, TIPUHSTHS PELICHUH B
PEIPOAYKTUBHBIC ﬂeﬁCTBHﬂ Haxq YCTaHaBJIMBACT B3aUMOCBA3U HOBBIX U
3HAHUSAMH ITyTEM MEX1y HUMH, ITPOTYKTUBHO HECTaHJapTHBIX
CaMOCTOSATEIBHOTO MPUMEHSET B 3HAKOMBIX CHUTYaIHsX.
BOCHPOU3BCACHNA U TPUMCHCHUA CUTyalusx.
UHPOPMAIIIH.

VMeHus CTyzneHT ymeeT KOppEeKTHO CryneHt ymeet CryzneHt ymeet
BBITIOJIHATD MIPEANUCAHHbIC CaMOCTOSTENILHO BBINOJIHATH CaMOCTOSITEIILHO
JEHUCTBHSA 110 HHCTPYKIIHH, JEeUCTBHSA (TIPUEMBI, BBITIOJTHATH JCHCTBHS,
ITOPUTMY B M3BECTHOU OIeparyi) Mo PEeHHI0 CBSI3aHHBIE C
CHUTYaIllH, CAMOCTOSITEIEHO HECTaHIAPTHBIX 337124, pelieHneM
BBITIOJIHSET AEHCTBUS 110 TpeOyromux BeIOOpa Ha UCCIIeJ0BaTEIbCKUX
PELICHHUIO THITOBBIX 3a/1a4, OCHOBE KOMOWHAINH 3a7a4, AEMOHCTPHPYET
TpeOyroumx BEIOOpa U3 YyuciIa M3BECTHBIX METOJIOB, B TBOPYECKOE
M3BECTHBIX METO/IOB, B HETIPEICKa3yeMo UCTIONIb30BaHHE
IIPEJICKa3yeMO U3MEHSAIOLIEICS U3MEHSIOIENCS CUTYaluu YMEHHUH (TEeXHOJIOTHIA)
CHUTYaINH

Umets CTyneHT IeMOHCTPUPYET CTyneHT IeMOHCTPUPYET CryzneHT roToB

IIPaKTHYECKHUIA TOTOBHOCTB K PEIICHHIO TOTOBHOCTB K penIaTh NpakTHIECKHEe
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OIIBIT

IIPUMCHCHUA B

y4eOHBIX,
y4eOHo-
POCKTHBIX
COILIMATBHO-
IPOCKTHBIX
CUTYaIHsIX

OrPaHUYEHHOTO KOJMYECTBA
HETUITUYHBIX 337124 [PU yCIOBUH
OKa3aHHUsl eMy METOAUYECKOI HETUIIMYHBIX 3aJ1a4, HO
MTOMOIITH (HalpuMep, MOCTAaHOBKA
YTOYHSIIOLIUX BOIIPOCOB), & TAKKE
M | He roToB pelaTh NPaKTHYECKUE 3aJ71a4 ITOBBIIIICHHOM
3aJ1a4yM TOBBIIICHHOM CIIOKHOCTH
U IpPUHHAMATh NIPUHUMATD
npo¢eCCUOHATBHBIC U npogeCCUOHANTBHBIC U
YIpaBJIEHYECKUE PELICHUS B
YCJIOBUSIX HETIOJHOM YCJOBUSIX HETIOJHOM
ONPENEIIEHHOCTH, IPU ONPENEIIEHHOCTH, IPU
HEJIOCTaTOYHOM HEJOCTaTOYHOM
JIOKyMEHTaJIbHOM, HOpPMaTUBHOM JIOKyMEHTAJIbHOM,

U MCTOAUYCCKOM o0eCIeueHUN. HOpPMAaTUBHOM M

CaMOCTOATCIIbLHOMY PCUICHUIO
OrpaHUYCHHOTO KOJINYECTBA

HCTIBITBIBAECT TPYAHOCTH IIPU
PEHICHUN MPAKTUYCCKUX

CJIOKHOCTH, ITO3BOJIAIOIIUX

YNIPaBICHYECKUE PEIICHHS B

METOANYCCKOM o0ecreuyeHuH.

CJIO’KHOCTH,

IIPpUHUMATh

YTIPaBIECHYECKHUE

HEIIOJIHOM

HEOAOCTAaTOYHOM

JOKYMCHTAJIbHOM,

HOpPMAaTHBHOM U

METOAUYECKOM
o0ecIieueHu .

HCTHUIIOBBIC 3aJ1a4H,

3aJa4yun MOBBIIICHHOM

npogeCCUOHANTBHBIC U

peUICHUA B YCJIOBUAX

OIPCACIICHHOCTH, ITPU

4.1.2. ®opMbl KOHTPOJISI Pe3yJIbTATOB OCBOEHHSI TUCUHUILIUHBI U (OPMHUPOBAHMS

JIUIYHOCTHBIX, METANIPEAMETHBIX H MPEAMETHBIX PE3YyJdbTATOB MIPHA MPOBCACHUU TEKYIICIO U

NMPOMEKYTOYHOT0 KOHTPOJISI

HaumenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHust @ opMbI KOHTPOJIS
pesyabTara Tekywero °
oGyueHus g

¥
= =
g H
=
IIpenverusle B pesymprare ocBOeHHS y4eOHOH IMCHUIUIMHBI (Kypca) oOydarommecsl | - BBINONHEHHE MPAKTHYSCKHX
PE3yIbTaThL JOJDKHBI OBNAJETh CICAYIONIMMH IPEIMETHBIMU pPe3ylbTaTaMH OCBOCHHUS | paboT;
H3y4eHUS OCHOBHOH 00pa30BaTeIbHON MPOrPaMMBIL: - IpoBepKa pabounx Terpaseit
IIpenmerHble pe3ynbTaThl OCBOCHHS (enepanbHOH paboduel ImpOrpaMMbl MO | - TeMaTHYECKHUE JTHCKYCCHH
MaTeMaTHKE [PEICTABICHbl MO TroJaM oOy4eHHs B paMKax OTICIbHBIX | - PEIICHHE 3a4a4 U
y4eOHBIX KYPCOB B COOTBETCTBYIOIIMX Pa3/ieax HACTOSIICH MPOrpaMMBl. yIpaXHEeHui 1o 06pasiry
K koHmy oOydenus B 1 moiyroamu oOydaroIIWiics IMOJYYUT CICAYIOIIUE | - YCTHBII ONPOC Ha JICKIHAX /
MpEeIMETHBIC PE3yJbTaThl 10 OTACNBHBIM TeMaM (enepanbHOi pabodeil | MPaKTHYECKUX 3aHATHAX
porpaMMsl y4e6HOro Kypca «Anrebpa 1 Hadana MaTeMaTHYECKOTO aHAIIM3a»: | - TEeMAaTHYECKHE AUCKYCCHU
Yyicna 1 BEIMUCIICHHS: - paboTa ¢ Tectamu u
CBOOOJHO ONMEPUPOBATH MOHATUSIMH: DPALHOHATIBHOE YHCIO, OCCKOHEYHas | BOMPOCAMH IS CAMOIPOBEPKH
nepuoaudeckas Apo0b, MPOLEHTHI, HPPALHOHAIBHOE YHCIO, MHOXECTBA | - IIPOBEPKA KOHCIICKTOB
PALMOHANBHEIX M JEHCTBHTEIBHBIX YHCEN, MOLYJIb ACHCTBUTEIBHOTO YHCIIA; - TEPMUHOJIOTHYECKUH
NPUMEHATh APOOM ¥ MPOLEHTHl IS PELICHWS NPUKIAJHBIX 3a4ad U3 | AUKTaHT
Pa3IMYHBIX OTpaciel 3HAaHUN U peaIbHON KU3HHU;
MPUMEHSTh HPUOIIKEHHBIC BBIYMCICHUS, PABHIA OKPYIVICHUS, IPUKUAKY H =
OLIEHKY pe3yJIbTaTa BbIYHUCIICHHH; §
CBOOOZHO ONEPUPOBATH MOHATHEM: CTENEHb C LeJbIM IIOoKa3aTeneMm, )

UCIIOJIB30BaTh MOJXOAIIYI0 (OpMy 3amuch JCHCTBUTEIBHBIX YUCET JUIs
pelleHus NPaKTHYECKUX 3a/1a4 M TPE/ICTaBIIEH s TaHHbIX;

CBOOOJHO OIEpPHUPOBATH IIOHATHEM: apH(PMETHUECKHIl KOPEHb HATypalbHOH
CTeIleHH;

CBOOOJIHO OINEPUPOBATH MOHATHEM: CTENCHb C PAIOHATBHBIM ITOKa3aTelIeM;
CBOOOJHO ~OIEpHPOBATh MOHATHAMH: JOTapuM dUHCIA, JAECATHYHBIE W
HaTypaJbHBIE JIOTapU(MEI;
CBOOOJTHO ONEPUPOBATH MOHATHAMH:  CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCJIOBOIO apryMeHTa;

OIEPHUPOBATh MOHATHAMHU: aPKCHHYC, ADKKOCHHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHra.

YpaBHeHHs ¥ HEPABEHCTBA!

CBOOOJHO OIEPHPOBATH MOHATHAMH: TOXIECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIbHBIE ~ ypaBHEHHS U

YpaBHEHUA-CIICACTBUSA, PaBHOCHJIbHBIC

HCPaBCHCTBA,
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HNPUMEHATh PA3JIMYHBIE METOJAbl PCIICHHUS PALUOHAIBHBIX M JPOOHO-
paLMOHATIBHBIX YpPABHEHHH, NPUMEHATh METOJ HHTEPBAJIOB JUI pELICHUs
HEPABEHCTB;

CBOOOJHO OIEPHPOBAaTh IOHATHSMH: MHOTOWICH OT OJHOH IEpeMEHHOM,
MHOTOWICH C LEIbIMU KO3(p(HUIHEHTaMl, KOPHH MHOIOYJICHA, NPUMCHSATh
JieJleHUe MHOTOYJIeHa Ha MHOIOYJIeH € OCTaTKOM, TeopeMy besy m Teopemy
Buera a4 pernenus 3anay;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CHCTEMA JIMHCIHBIX ypaBHEHMH, MaTpuIa,
OlpeeNuTelIb MATPUIBI 2 X 2 U €r0 Fe€OMETPUUYECKHH CMBICI, UCIOJIB30BaTh
cBoiicTBa ompeznenurens 2 X 2 Ui BBIYMCIIEHHs €r0 3HAY€HUs, NPUMEHATh
OIPENENUTENH JUIsl PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUI, MOJEINPOBATH
peajlbHble  CHTyalldd C IIOMOIIBIO CHCTEMBl JIMHEHHBIX ypaBHEHUIA,
HCCIIEI0BATh MOCTPOEHHBIE MOJENM C IOMOILIbI0O MAaTpHI] M ONpEeIUTeNeH,
MHTEPIPETUPOBATH IOJyYEHHBIN pe3ysIbTaT;

UCIIOIB30BAaTh CBOKMCTBAa JEHCTBHH C KOpHAMH [UI1  IpeoOpa3oBaHuUs
BBIPAXKECHUI;

BBINOJHATh NPe0OPAa30BAHMS YUCIIOBBIX BBIPAXKEHHUH, COJAEPKAIINX CTCIICHU C
PpaLMOHAIBLHBIM II0Ka3aTeleM;

UCIIOJIB30BaTh CBOMCTBA JIOrapu(pMOB Il NPeoOpa3oBaHus JTOrapu(pMHIECKIX
BBIPAXKEHHIA;

CBOOOJHO ~ ONEPHPOBATh  IOHATHAMH: MPPAMOHAJbHBIE, TI0KA3aTeNIbHbIE 1
norapudMUYECKNEe yYpaBHEHMsS, HAXOIWTh HX PpEHIEHHs C TOMOIIBIO
PaBHOCUIIBHBIX IIEPEXO0B MIIH OCYIIECTBIISS IPOBEPKY KOPHEH;

MIPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (OPMyYIBI A IPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPasKCHHIA;

CBOOOZHO ONEPHPOBATh IIOHATHEM: TPHUTOHOMETPUYECKOE YypaBHEHHE,
NIPUMEHATh HeoOXomumble (OPMyNBl OIS PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUCCKUX yPABHEHHUII;

MOZENHPOBATh pealbHbIe CHUTyallHd Ha s3bIKE anredpbl, COCTaBIATh
BBIPAXKCHUS,

ypaBHEHHsI, HEPABEHCTBA IO YCIOBHUIO 3aJadH, UCCIENOBATh IIOCTPOCHHBIC
MOZEIH C UCIIONB30BAHUEM alapaTa areopsl.

OyHKUMY U rpaduku:

CBOOO/IHO OINEPUPOBATH MOHATUSAMHU: (YHKIHMS, CIOCOOBI 3amaHusl (QYHKLHUH,
B3aMMHO OOpaTHble (GYHKIMH, KoMNo3uuus GyHKIMH, Trpaduk (yHKIMM,
BBINOJIHATH JIEMEHTapHBbIE MIpeodpa3oBanus rpadukoB GyHKUMIL;

CBOOOZHO OIEPHPOBATh IMOHATUSMH: OONACTh ONpENETICHHS U MHOKECTBO
3HaueHUH QYHKIUH, HYITH GYHKIHH, TPOMEKYTKU 3HAKOIIOCTOSHCTBA;
CBOOOZHO ONEPHPOBATH IOHATUSMH: UETHbIE U HEYETHBIe (YHKIWH,
nepuogudeckue  QYHKIUM, HOPOMEXKYTKH  MOHOTOHHOCTH  (DyHKIUH,
MaKCUMyMbl ¥ MUHHUMYyMBI (YHKIUM, HauOonblllee U HaUMEHbIIEE 3HaUCHHE
(DyHKIIMH Ha IPOMEXKYTKE;

CBOOOIHO OIEpHPOBATH MOHATHSAMH: CTETIeHHAs byHkuus ¢
HATYpalIbHBIM M LENBIM IOKa3aTeneM, rpaduK CTENCHHOH (YHKIHH C
HATypalbHBIM M LEJbIM IOKa3aTelaeM, rpapuKk KOpHsS N-0if CTENEeHH Kak
(hyHKIIMM 00paTHOH CTENEHU C HATypaJIbHbIM ITOKa3aTeNeM;

OIEepUPOBaTh IOHATHSAMH: JHHEHHas, KBaApaTUYHAss M APOOHO-IHHEHHAs
(GYHKIUM, BBIIONHATH OJIEMEHTAPHOE HCCIENOBAHHE U IIOCTPOCHHE HX
rpaduKoB;

CBOOOJHO ONEPHPOBATh IMOHATHSAMH: IOKa3aTelbHAs M JOrapHpMuYecKas
(GyHKIMH, UX CBOWCTBA M rpadHKH, MCIOIBb30BaTh UX IPAGUKH JUIS PELICHHUS
YpaBHEHMUI;

CBOOOZHO ONEpHPOBATh IOHSATHUSAMH: TPUTOHOMETPUUECKAs] OKPYKHOCTS,
OIpeieICHIE TPUTOHOMETPHYCCKUX (YHKIIMH YUCIOBOTO apTyMCHTa;
HCTIONB30BaTh  Trpadukd  (GYHKOMH Ui HCCICIOBAaHHS  IIPOLECCOB U
3aBHCHMOCTEH IpPH peHIeHMH 3aJad U3 OPYTHX Yy4YeOHBIX IpPEIMETOB U
pEaIbHOM KU3HHU, BBIPaXKaTh (POPMYIIaMU 3aBHCHMOCTH MEXITy BEININHAMU;
Hauana MaTeMaTHYeCKOro aHAIM3a!

CBOOOZHO ONEPHPOBATh MOHATHAMHU: apudMeTHdeckas U TIeOMeTpUIecKast
mporpeccus, OECKOHEYHO  yObIBAalOIIas TIeOMETpPHYecKas — IPOTPecCHs,
JMHEHHBIN 1 YKCIIOHEHIHAIBHBIN POCT, (JOPMyIIa CIOXKHBIX IIPOIEHTOB, IMETh
IIpecTaBIeHUE O KOHCTAHTE;

HCIIONB30BaTh IPOTPECCHUH I PEHICHHS pealbHBIX 3afad IIPUKIAJHOTO
XapakTepa;

CBOOOZHO OHEPHUPOBATh HMOHATHSAMU: IIOCIEIOBATENFHOCTD, CIIOCOOBI 3a1aHUsL
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HOC/IEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIC IOCIIEOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKJICHUS MAaTEMAaTHYECKOTO aHAIM3a KaK aHaIN3a
0ECKOHEYHO MaJIbIX;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: HEMpepbIBHbIC GbyHKIMH,
TOYKH pa3pbiBa rpaduka QYHKIUN, aCHMITOTHI 'paduka QYHKIIH;

CBOOOJHO OMNEPHPOBATh IOHATHEM: (YHKIHMS, HENpEpbIBHAs Ha OTpeE3Ke,
HPUMEHATh CBOMCTBA HEMPEPBIBHBIX (PYHKI[HIT IS PeLICHNS 3a/1a4;

CBOOOJIHO ONIEPHUPOBATH TIOHATUSAMH: IIEpPBasi U BTOPasi HPOU3BOHBIC (DYHKIIHH,
KacaTelbHas K rpaguKy QyHKLHIH;

BBIUHCIIATE MPOM3BOJIHBIE CYMMBI, IIPOM3BEACHHS, YaCTHOTO M KOMIIO3HIMH
JBYX (pyHKI[HIA, 3HATH IIPOU3BOAHBIC HIIEMEHTAPHBIX (DYHKIMI;

UCIIOJIB30BAaTh TI€OMETPUYECKHI M (PU3MYECKHIl CMBICT IPOM3BOIHON Ul
pelIeHHUS 3a/a4.

MHOKecTBa M JIOTHKa:

CBOOOJHO  ONEPUPOBATh  ITIOHATUAMM:  MHOXECTBO,  OIEpallMd  Haj
MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH annapaT Iy ONUCAHHs peabHbIX
IPOLIECCOB U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 APYTHX Y4eOHBIX TIPeIMETOB;
CBOOOZHO OIEPHPOBATh IOHATHUSIMHU: OIpPEICICHUE, TeopeMa, YpaBHEHHE-
CIIC/ICTBHE,  CBOWCTBO  MaTEMaTHYECKOrO  OOBEKTa,  J0Ka3aTelbCTBO,
PaBHOCHIIbHBIC yPaBHEHNUS M HEPABEHCTBA.

K xoHIly oO0ydeHHs BO 2-M IOJYTOJUH OOYYArOLIMHCS IOIYYHT CIIEAYIOLINe
MpeMETHbIE pe3yJbTaThl 10 OTJACIBHBIM TeMaM (enepanbHOil paboueit
MPOTpaMMbl y4eOHOT0 Kypca «Anredpa 1 Havana MaTeMaTHUECKOTO aHaIN3ay:
UYucna 1 BBIYUCICHUA:

CBOOO/IHO OIEPHPOBATh MOHATUAMHU: HATYPaJIbHOE U I[EI0C YHCIO0, MHOKECTBA
HATYpPalIbHBIX M IENbIX YHCEN, HCIONB30BaTh MPHU3HAKM JCITMMOCTH LEIbIX
yucen, HOJl u HOK HaTypanbHBIX 4Yucen Uil pEelIeHUs 3a/ad, NMPUMCHSTh
anroput™ EBknnia;

CBOOOJHO ONEPHUPOBATH IIOHATHEM OCTAaTKAa [0 MOAYIIIO, 3alKCHIBAThH
HATypaJIbHBIC YHCIIA B PA3THYHBIX [IO3UIHOHHBIX CHCTEMAaX CUHCIICHHS,
CBOOOJHO ONMEPUPOBATH MOHATUSIMU: KOMIUIGKCHOE YHCIO M MHOXECTBO
KOMIIICKCHBIX YHCEI, PEACTABIIATh KOMIUICKCHBIC YHCIa B aNreOpandeckoi u
TPHIOHOMETPHYECKOIT (hOpMeE, BBHIMONHATE apu(PMETHUCCKUE OIEPaLU ¢ HUMI
1 n300paxaTh Ha KOOPAUHATHOI IJIOCKOCTH.

YpaBHeHUs U HEpaBEHCTBA:

CBOOOJHO OIEPHPOBaTh MOHATHAMU: HMPPALHOHANBHBIC, IIOKa3aTEAbHBIC H
jgorapuMUYECKHEe HEPABCHCTBA, HAXOAWTh HX PEIICHHS C OMOIIBIO
PAaBHOCHIIBHBIX [IEPEXOIOB;

OCYLIECTBIIAAITH  OTOOP KOpPHEH IIpU  PEIICHHH TPUTOHOMETPHYECKOTO
ypaBHEHHs; CBOOOJHO  OIEPUPOBATH  IIOHSATHEM  TPHUIOHOMETPHYECKOE
HEPaBEHCTBO, IIPUMCHSIThH

HeoOxoanMBbIe (POPMYJIBI IS PELICHHS] OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX
HEPABEHCTB;

CBOOOJHO ONEPHPOBATH IOHSTHSMH: CHCTEMa U COBOKYITHOCTb YPaBHCHHII U
HEPABEHCTB, PABHOCWIBHBIC CHCTEMbI M CHCTEMBI-CIICACTBHS, HAaXOAUTh
pCLICHHS] CHCTEMbI M COBOKYITHOCTEH palOHANBHBIX, HPPAIMOHAIBHBIX,
M0Ka3aTeIbHBIX U JOrapH()MUIECKUX YPAaBHEHUH U HEPABEHCTB;

pelIaTh paruoHaIbHbIe, HPPALMOHATBHEIC, TIOKa3aTeIbHbIE, JIOTapU(PMUICCKHE
U TPHUTOHOMETPHYECKHE YPAaBHCHHS M HEPABEHCTBA, COMACPIXKAIINE MOXYIH U
rapameTphl;

MPUMEHATH Tpadiyeckie METOABI Ul PEIICHHS YPaBHEHHH M HEPaBEHCTB, a
TaKXkKe 3a/a4 C mapaMeTpamu;

MOJICTTUPOBATh  peajbHbIC CUTYal[dd Ha S3bIKC aireOpbl, COCTaBIATh
BBIP@XXCHUS, YPaBHEHHs, HCPABCHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aauH,
HCCIIENI0BaTh MOCTPOCHHBIC MOZCIM C HCIOJB30BAHMEM armapaTta aureOpsl,
HHTEPIPETUPOBATH MOTyYCHHBIN PE3yIbTAaT.

OyHKIMHT U TPAdUKKL:

CTpOUTh TrpaUKd KOMHO3UIMU (GYHKUMH C TIOMOLIBIO 3JEMEHTApPHOTO
HCCIICI0BAHUS U CBONCTB KOMITO3UIIHH ABYX (DYHKIIU;

CTPOUTH F€OMETPUYECKUE 00pa3bl YpaBHCHUI U HEPABEHCTB Ha KOOPIUHATHON
IUIOCKOCTH;

CBOOOIHO OTIEPHPOBATH TOHATUSIMU: TPAGHUKH TPHTOHOMETPHUYCCKHUX (YHKIIHIA;
NPUMCHATh (DYHKIMH I MOJCIMPOBAHMS M HCCIEIOBAHMS PEalbHBIX
MPOLIECCOB.
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Hauana MaTemMaTHueckoro aHaamsa:

UCIIOJIB30BATh TPOU3BOIHYIO JUIS HCCICAOBaHHSA (YHKIIMH HA MOHOTOHHOCTb H
9KCTPEMYMBI;

HAXOAUTh HamboIbIIee ¥ HaUMEHbIICE 3HAYCHUS (DYHKIMH HENPEPBIBHOH Ha
OTpE3KE;

UCIIONB30BATh IPOU3BOAHYIO Ui HAXOXKJIEHHs HAWIY4Iero pelIeHUus B
OPUKIAIHBIX, B TOM WYHCJIE COLMAJIbHO-DKOHOMHYECKMX, 3ajayax, st
ONpe/Ie]IeHUs. CKOPOCTH M YCKOPEHHMsI Ipoliecca, 3aJaHHOro (HopMynoi mim
rpaduxom;

CBOOOJHO  ONEpPHPOBATh  IOHATHSAMH:  II€pBOOOpA3Hast,  ONpeCNEHHBIH
UHTErpaj, HaXOAUTh IIePBOOOPA3HbIC 3IEMEHTapHBIX (DYHKLMHA M BBIYHCIATH
uHTerpai no ¢popmyne Hetorona-Jleiionuma;

HAXO/UTh IUIOIA/IM IUIOCKHX (UTYp U 00BEMBI TEII C OMOILBIO HHTErpaJla;
UMETh TIPE/ICTABJIEHHE O MAaTeMAaTHYeCKOM MOJEIMPOBAHUM Ha IIpUMepe
cocTaBlieHUs U pepeHIIHaIbHbIX YPAaBHEHHI;

peliaTh NPUKIAJHBIE 3a7aud, B TOM YHCIE COLMAIbHO-DKOHOMHYECKOIO M
(M3MIECcKOro XapaKkTepa, CpeJICTBaMH MaTEMAaTHUECKOTO aHaJIN3a.

peAMETHBIE Pe3yJIbTaThl MO OT/AEIBHBIM TeMaM yueOHoro kypca «I'eomerpusi».
K xonuy 1 momyroaust o0y4aromuiicss HayquTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHSTHSIMH CTEPEOMETPHHU IPH PELICHUI
3a/1a4 ¥ IPOBEJICHUN MaTEMaTHYECKUX PacCyKICHHH;

MPUMEHATH aKCHOMBI CTEPEOMETPUH W CIEACTBHS M3 HHX IPH pELICHHH
TeOMETPHUYECKHX 3a/1a4;

KIIacCU(UIMPOBATh B3aUMHOE pACIONOXKEHHE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEl B IPOCTPAHCTBE;
CBOOOJHO ONEPHPOBATh HMOHATHSMH, CBSI3aHHBIMU C YIJIAMH B IIPOCTPAHCTBE:
MEXY IPSMBIMH B IPOCTPAHCTBE, MEKIY IPSIMOH U INIOCKOCTHIO;

CBOOO/IHO OIIEPUPOBATH IOHATUSIMH, CBI3aHHBIMH C MHOTOI DAHHUKAMH;
CBOOOJHO pAcIO3HaBaTb OCHOBHBIC BHABl MHOTOTPAaHHHKOB (IIpHU3Ma,
nupamuza, MPSIMOYTOJIBHBIH Hapasuenenunes, Kyo);

KIIaccuuIupoBaTh MHOTOTPaHHHKU, BBIOUpas OCHOBaHHUS ULt
KIaccuuKanuy; CBOOOZHO ONEPHPOBATH IOHATHSAMHM, CBSI3AHHBIMH C
CeueHHeM MHOTOTPAaHHUKOB INIOCKOCTBIO;

BBIIIONHATG IIApaJUIeNbHOE, HEHTPAIbHOE H OPTOrOHATbHOE HMPOCKTHPOBAHHE
(uUryp Ha IIOCKOCTb, BBIIOIHATH H300pakeHUs (PUTyp Ha IUIOCKOCTH;

CTPOHTh CEUEHUs] MHOTOIPAHHUKOB DA3IHYHBIMU METOJAMH, BBINONHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (HUTYp: BUI
CBepXy, COOKy, CHU3Y;

BBIYMCIATH IUIOMIAAN IIOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma, MHPAMHAA),
TeOMETPHUYECKHX Tell C IpUMeHeHHeM (GopMyr;

CBOOOJHO OIEPUPOBATH HOHATHAMU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LEHTP, OCh U IIIOCKOCTH CHMMETPHU (UTYPHI;
CBOOOJHO  ONEpHPOBaTh  MOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpPaM H
KOOpAUHATAM B IPOCTPAHCTBE;

BBITIONIHATD ACHCTBHUS HAJl BEKTOPAMH;

pemlaTh 3aJaud  Ha JOKA3aTeNbCTBO MATEMATHYECKMX OTHOMICHUH U
HAaXOXK/ICHHE I'eOMETPHYECKHX BEIHYMH, HPHMEHSS M3BECTHBIE METOABI IIPH
peLIeHUH MAaTeMAaTH4eCKUX 3a[ad IIOBBIIIEHHOTO M BBICOKOIO YPOBHS
CIIOXKHOCTH;

NPUMEHATh  [poCTeifliue  MporpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPH PEIIEHUH CTePEOMETPHIECKHX 3a1ad;
W3BJICKATh, IPEOOPA3OBBIBATE U UHTEPIPETUPOBATH uHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpaxX, MPEeICTaBICHHYIO HA YepTeKax
U PHCYHKAX;

MIPUMEHATH MOJyYCHHbIC 3HAHMS Ha NPAKTHKE: CPAaBHUBATH U aHAIM3UPOBATH
peallbHbIC CHTYallH, HIPHMCHSTh HM3y4eHHbIC IOHATHS B IpoOIecce IMOHCKa
pEIIeHUs] MaTeMaTHYEeCKH CGOPMYyIUPOBAHHOH MPOOIEMBI, MOAEIHPOBATH
peallbHbIC CUTYalluH Ha S3bIKE TEOMETPHUH, HCCIEA0BATh IIOCTPOCHHBIE MOEIN
C HCIOJIB30BAHHEM TEOMETPUUCCKUX IOHATHII M TeopeM, ammapaTa anreOps,
pelaTh MPaKTHYECKHe 3a/adl, CBSI3aHHBIC C HAXOXICHHEM TEOMETPUUCCKUX
BEJIMYNH,

MMeTh MPEeICTaBIeHHS 00 OCHOBHBIX JTalaX pa3BUTHA TEOMETPHH Kak
COCTaBHOH YacTH (hyHIAMEHTa Pa3BUTHS TEXHOJIOTHIA.

K koHIty 2 momyroaust 00y4aromuicss HayauTcs:

CBOOOZHO OHEpUpPOBATh IIOHATHSMH, CBA3aHHBIMH C IMIMHIPHYECKOH,
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KOHHYECKOH M ChepHIeCKOi MOBEPXHOCTAMH, OOBSICHATh CIIOCOOBI TOTy4CHHS;
OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMH C TeJaMH BpALICHMS: IMIUHIPOM,
KOHYCOM, chepoii 1 mapom;

pacro3HaBaTh Teja BpalleHus (LMIMHAD, KOHYC, chepa M miap) U oOBICHATH
CIOCOOBI IIOyYEHH s TeJl BPaILEHH s ;

KJIaCCH(ULHPOBATh B3aHMHOE PaCIIONOKEHHE CHEephl U IIIOCKOCTH;

BBIUHCIIATh BEJIMYHHBI 3JIEMCHTOB MHOTOIPAHHHKOB U TeJ BPAIICHHUS, 00BEMBI
U IUIOIAJH  IIOBEPXHOCTEH  MHOIOTPAaHHMKOB M Tel  BpalllEHMS,
TeOMETPHYECKHUX TEJl ¢ IPUMEHeHneM (Gopmyir;

CBOOOJHO OIEPUPOBATh MOHSATHAMH, CBSI3aHHBIMH C KOMOMHAUMAMH Tel
BpallleHHss M MHOTOTPAHHHKOB: MHOTOTPAaHHMK, BIIMCaHHBIA B chepy Hu
OIMCaHHBIH OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHHMK HIIM TENO
BpAILIEHHS;

BBIUHCIIATE COOTHOIICHHS MEXIYy IUIOMAAIMH HOBEPXHOCTEH M 00BEMaMu
MOIOOHBIX TEI;

n300paxkaTh M3ydaeMble (DUIYpBI, BHIIOIHSATH (BBIHOCHBIE) IIOCKHE YEPTEXKH
U3 PUCYHKOB ITPOCTBHIX 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOHTH
CEYEHMs TeJl BPaLCHHS;

U3BJICKAaTh, MHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh MH(pOpManUio (urypax,
MPE/ICTAaBJICHHYI0 Ha 4YepTeXkaxX O IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX U
PHCYHKaX;

CBOOOIHO ONEPHPOBATH ITOHITHEM BEKTOpP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPAlny HaJ BEKTOPaMH;

3a7aBaTh INIOCKOCTb YPaBHEHHEM B JEKapTOBOU CHCTEME KOOPAUHAT;

peliaTh reoMEeTpHUYECKHe 33Jaul Ha BBIUHCICHHE YIJIOB MEXIY NPSAMBIMH U
IJIOCKOCTSIMU, BBIUHCIICHHE PACCTOSHUN OT TOUKH O IIOCKOCTH, B IIEJIOM, Ha
TIPUMEHEHUE BEKTOPHO-KOOPJHHATHOIO METO/a IPH PELICHU;

CBOOOZHO OHEPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C  JBIDKCHHEM B
NPOCTPAHCTBE, 3HATH CBOMCTBA ABHIKCHUI;

BHIIIONHATh ~ M300p2KCHUsI MHOTOTPAHHHKOM M Tel BPAICHUS IPH
napajienbHOM NIepeHoce, HEHTPAIbHOW CUMMETPHH, 3epKaIbHOH CHMMETPUH,
MIPH TIOBOPOTE BOKPYT NPSAMOii, TpeoOpa3oBaHus MOJ00uUs;

CTPOUTH CEUEHHS MHOTOIDAHHUKOB U TeJl BpALICHHS: CCUCHHS LHUIMHIPA
(mapajienbHO M HEPIEHIUKYISIPHO OCH), CEUeHUs KOHyca (IapajuiesbHOe
OCHOBAHHUIO U IPOXOAAIIEE Yepe3 BEPIIUHY), CeUSHHs IIapa;

HCIONb30BaTh METOABl IOCTPOGHHUS CEUYEHMIl: METOH CIEAOB, MeETOx
BHYTPEHHETO IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILeH IIOCKOCTH;
JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPIKICHUS;

MIPUMEHATH TeoMeTpuueckue (GaKThl U PEIICHHs CTePeOMETPHIECKUX 3aad,
MIPEIONAraloNiX HECKOJIbKO IIAroB DEIICHHS, €CIU YCIOBHS NPUMEHEHUS
3aJaHbl B SBHOW M HESIBHOI (opme;

pemaTh 3aJadd  Ha JOKA3aTeIbCTBO MATEMATHYECKUX OTHOMICHUH U
HaXOXKICHHE TeOMETPUUECKUX BEIIHUNH;

NIPUMEHATh IIPOTPaMMHBIE CPEACTBA U  3IEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPH PEIICHUH CTEPEOMETPHIECKUX 3a/1a4;

MIPUMEHAThH TOTydYEHHBbIC 3HAHUS HA MPaKTUKE: CPAaBHUBATH, AHATU3HPOBATH U
OLICHHBATh pealbHble CHTYalldH, NPHMEHSTh U3yYeHHbIC NOHSITHUS, T€OPEMBI,
CBOWCTBA B MPOLECCE ITOMCKA PEIICHHUS MAaTeMaTHYeCKH C(HOPMYINPOBAHHOM
mpoOJIeMbl, MOAEIHPOBATH pealbHbIE CUTYyallMd Ha S3BIKE T'EOMETPHUH,
HCCIe0BaTh IIOCTPOCHHBIE MOJENU C HCIOIb30BAHHEM TI'EOMETPHUYECKUX
NOHATHH M TeopeM, ammapata aiareOpbl, pelaTh IPaKTHYecKue 3aJadH,
CBSI3aHHBIE C HAXOXKJICHHEM I'€OMETPUUECKUX BEJIHUNH;

MMeTh TIPEeJCTaBICHHUS 00 OCHOBHBIX JTalaX pPa3BUTHA TEOMETPHU Kak
COCTaBHOI! YacTH (yHAAMEHTA PA3BUTHS TEXHOIOTHIL.

IIpenmerHble pe3ympTaThl MO OTACIBHBIM TeMaM y4eOHOTo paszmena
«BepositHocTh M ctatucTHKay. K koHmy 1 momyrogus oOywarommiics
HAYYHUTCA:

CBOOOIHO OTIEPHPOBATH TOHATUSIME: Tpad, MIOCKHiA rpad, CBsI3HBII rpad, myTh
B rpade, Lemb, LUKI, AEPEBO, CTEHEHb BEPLIMHBL, JEPEBO CIy4aiHOro
JKCIIEPHMEHTA;

CBOOOIHO ONEPHUPOBATh TMOHATHAMH: CIIy4allHbI AKCIICPUMEHT (OIIBIT),
CilyqyailHOe COOBITHE, 3JEMEHTApPHOE Ciy4yaiHOe COObITHE (3JIEMEHTAPHBIN
HMCXO) CIIy4alHOTO OIbITA, HAXOIUTh BEPOSTHOCTH COOBITHH B OINBITAX C
PABHOBO3MOXHBIMU 2JIEMEHTAPHBIMU COOBITUSIMY;

HAaxoIuTh U (GOPMyIHUPOBATH COOBITHSA: IEpeceycHHe, OObeIUHEHHE JaHHBIX
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COOBITHIA, COOBITHE, TPOTHBOIIOJIOKHOE TaHHOMY, HCIIOIb30BATh JHArpaMMEI
Oilnepa, KOOpPIMHATHYIO TpPSIMYIO [UIsl pEIIEHHs 3a/1ay, IOJIb30BaThCs
(bopMyInOii  CIIOXKEHUST BEpPOATHOCTEH Ul BEpPOATHOCTEH JBYX M Tpex
CITy4aifHBIX COOBITHIA;

OIIEPHUPOBATH MOHATHAMHU: YCIIOBHAS BEPOSITHOCTh, YMHOKEHHE BEPOSITHOCTEH,
HE3aBUCHMbIC COOBITHSA, IEPEBO CIIy4alHOrO 3KCIIEPUMEHTa, HaXOAHUTh
BEPOATHOCTH COOBITHII C MOMOIIBIO MPABHJIA YMHOXEHHS, AEpPEBa CIIy4ailHOTrO
OIBITA, MCIONB30BaTh (POpMyITy MOJHOH BeposiTHOCTH, (opmyny baiieca mpu
pCIICHUH 3aj]a4, ONPEAENATh HE3aBHCHMOCTh COOBITHH 10 (opMmyle H MO
OpraHHM3alluH CIy4aifHOro SKCIIEPUMEHTA;

IPUMEHATh U3Y4YCHHbIE KOMOHMHATOpHBIE (OPMYJIBl JUISL HEPeYHCICHUS
3JIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITHI CiIy4alfHOrO OIbITa, pELICHUS
3a71a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJHO  ONEPUPOBaTh  IOHSTHAMH: OWHApHBI  CIIyd4alHBI  OIBIT
(ucmibITaHKe), yCrieX W Heyja4a, He3aBUCUMBIC UCIIBITAHUS, CEPHs HCIIBITAHHH,
HAXO/UTh BEPOATHOCTH COOBITHIA: B CEpUH HMCIBITAHUI JIO IEPBOTO ycrexa, B
CepHUHM HUCHbITaHu# BepHym, B onbiTe, CBA3aHHOM CO CIIy4aifHbIM BBIOOPOM H3
KOHEYHOH COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATh IIOHATHSAMH: CilydaliHas BEJIMYHMHA, paclpesielcHue
BEPOATHOCTEH, JMarpaMMa pacrpeJie/ieHus, OMHapHasi cilydaiiHas BEIMYMHA,
reoMeTpr4ecKoe, OMHOMHAIIbHOE pacipeelieHue.

K koH1y 2 nomyroaust 00y4aromiuiicss HayqauTcs:

OIEepHUPOBaTh MOHATHSMHU: COBMECTHOE pacIpeneleHHe ABYX CIydaiHBIX
BEJIMYMH, HCIONb30BaTh TAaONUIly COBMECTHOTO pAacIpefeNeHHus IBYX
CIIyJ4alHBIX BeJIMYHMH IS BBIACNCHHS PACIpENeNeHHs KaXJOH BEIMYHHBL,
olpeeeHus He3aBUCHMOCTH CIIyJaiHbIX BeIHIUH;

CBOOOZHO ONEpPHPOBATh MOHATHEM MAaTEeMaTHYECKOTO OXKHIAHHS CITydaifHOI
BEIMYMHB!  (pacHpelieNieHus), MPHMEHATh CBOICTBA  MAaTEMAaTUYECKOTO
OXHJAHUS IPH PEIICHUH 3a/1ad, BBIYUCIATH MAaTEMAaTHYCCKOE OXHAAHUE
OMHOMHANTBFHOTO U TEOMETPHUYECKOTO PACIPEICIICHHI;

CBOOOZHO OHEPHUPOBATh IOHATUSIMH: IUCIIEPCUS, CTaHJAPTHOE OTKIOHEHUE
CiTy4aifHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA AUCIEPCUH CIy4aifHON BEINUYHUHBI
(pacmpenenenus) IpH PEIICHUH 3a/1a4, BEYUCIAT JUCIEPCHIO U CTAHAAPTHOE
OTKJIOHEHHE T€OMETPHIECKOT0 ¥ OMHOMUAIBHOTO PacHpeIeICHHIH;

BEIYHCIISITH BHIOOPOYHBIE XapaKTEPUCTUKH IO JAHHOW BHIOOpKE M OICHHBATH
XapaKTePUCTHKH TEHEePaIbHOH COBOKYIMHOCTH JaHHBIX II0 BBIOOPOYHBIM
xapakTepucTukaM. OIEHHBAaTh BEPOATHOCTU COOBITHH U IPOBEPSTH
mpocTeiimue  CTaTUCTHYECKHE  TUIOTE3bl,  MONB3YACh  H3YUCHHBIMHU
pacmpeneNeHHsIMH.

MeranpeaMeTHsie
pe3yJIbTathl
00yueHus

B pesymbrare OCBOCHHS y4eOHOH AMCHHMIUIMHBI (Kypca) oOydarommecs
JIOJDKHBI OBJIAJIETh CIEAYIOIIUMHU METANpeIMETHBIMU PE3yIbTaTaMU OCBOEHUS
OCHOBHO# 00pa30BaTeIbHON MPOTrPaMMBI, B T.4.:

PerynstuBHble yHUBEpCalbHbIC yueOHBIC JCHCTBYS:

V¥ obyuaromierocst OyxyT chOpMHPOBaHEI yMEHHSI CAMOOPTaHU3AIHU KaK 9acTh
PETyIATHBHBIX YHHBEPCATbHBIX yIeOHBIX AeHCTBUIH:

COCTaBILATh IUIAH, AITOPUTM pEIIeHHs 3aJadd, BHIOMPATh CHOCOO pPEIIeHHs C
y46TOM  HMEIONIMXCS ~ PEeCypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PEIICHHIl ¢ y4E€TOM HOBOH
vHpOpMaLUH.

VY oOyugaromerocss OyayT cOpMHPOBAHBI YMEHHUS CAMOKOHTPOIS KaK 9acTh
PETryIATHBHBIX YHHBEPCATbHBIX yIeOHBIX AeHCTBUIH:

BIIaI€Th HaBBIKAMH II03HABATEIbHON peIeKCUH KaKk OCO3HAHUS COBEPIIAEMBIX
JEHCTBHI U MBICIUTENBHBIX IIPOLECCOB, HX PE3yIbTAaTOB, BIAJETh CIIOCOOAMU
CaMOIPOBEPKH,  CAMOKOHTPOIS  Ipomecca U pe3ylbTaTa  pPEHICHUs
MaTEeMaTHYECKOH 3a/1auu;

NIPeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH DPELICHUH 3aJadH,
BHOCHTb KOPPEKTHBBI B IESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
JAHHBIX, HAWIEHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHE PE3y/IbTaTa IENU U YCIOBUSIM, OOBSCHITH MPUIHHEI
JOCTIDKGHHSI WM HEJOCTIDKCHHS Pe3ylbTaToOB [EATENbHOCTH, HAXOIHTh
ouIMoOKy, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

Y obyuyatomierocs 0yayT c(hOpMHUPOBAaHBI yMEHHUSI COBMECTHOI JIEATEIbHOCTH:
MIOHMMATh M HCIOIb30BaTh NPEHMYIIECTBA KOMAHAHOH M HHIMBUIYaIbHOM
paboTBl IIpU pEMICHHHM Y4YeOHBIX 3a7ad, NPUHUMATh LEdb COBMECTHOH
JIEATENbHOCTH,  IUIAHHPOBAaTh ~ OPTaHU3AI[MI0O  COBMECTHOH  paboThI,
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pacrpeneNnsTh BUIbl paboT, JOroBapuBaThes, 0OCYKIAaTh MPOLECC U PE3YIIbTaT
paboThl, 06001aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opmax padoTbl (0OCyXIeHHs, OOMEH MHEHHIA,
«MO3TOBBIC INTYPMB» W HHBIC), BBINOJHATE CBOKO YacThb pabOThl H
KOOPAMHUPOBAaTh CBOM ACHCTBHS C APYTMMH YICHAMM KOMAaHJbI, OLICHHBATh
KayecTBO  CBOEr0  BKJaJa B  OOWMI  TNPORXYKT 1O  KPUTECPHUSM,
copMyTMPOBAHHBIM y4aCTHHKAMH B3aHMOJCHCTBYS.

ITo3naBatespHbIC yHUBEPCAIBHbBIE y4eOHBIC ICHCTBU:

VY obyuatomierocs OyayT c(hOpMHPOBaHBI CIEIYIOIIHE 0a30BbIC JOTHYECKHE
JeCTBYSA KaK 4acTh N03HABATEIbHBIX YHHBEPCAIBHBIX YYEOHBIX JCHCTBHUMI:
BBUSIBIIAITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC NPH3HAKM MaTEeMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOIICHHII MEXIy IIOHATHAMH, (HOPMYIHPOBATH
ONpesieleHUs  TIOHATHH,  yCTaHAaBIMBaTh  CYIIECTBEHHBII  IpPU3HAK
KJIACCH(UKALMM, OCHOBaHHMA JUII OOOOIIEHHS U CPAaBHEHWs, KPUTEPUH
IPOBOJIMMOT'O aHANIH3a;

BOCIIPHMHMMATh,  (OPMYJIHpOBaTH M IPEOOPa3OBBIBATE  CYXKICHHUS:
YTBEPAUTENbHBIE W OTpPHIATENbHbIC, €JWHHUYHBIC, YaCTHble U obmue,
YCIIOBHBIE;

BBISBIIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHSI B
(axTax, TaHHBIX, HAOJIIONCHHUSAX U YTBEPIKICHUSX, NPEAIaraTh KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M IIPOTHBOPEUHIA;

JeNaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
HMHIYKTHBHBIX YMO3AKIIFOYCHHUH, YMO3aKIIIOUCHHIT 0 aHAJIOTHY;

MPOBOJUTE CAMOCTOSITENBHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPIKACHHIT
(mpsiMble ¥ OT TIPOTHBHOIO), BBHICTpamMBaTh apryMCHTALHUIO, HPHBOIHUTH
NpUMepsl U KOHTPIPHMEpPH, OOOCHOBHIBATH COOCTBECHHBIC CYKICHHS U
BBIBOJIBI;

BBIOMpaTh Croco0 peuieHus y4eOHOW 3ajaud  (CpaBHHMBATh  HECKOJIBKO
BAapMAHTOB PCIICHMS, BHIOMpaTh Haubomee MOAXOMAMMHA C  y4€ToM
CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTCPHUEB).

Y oOywaromerocs  OyayT — choOpMHpOBaHbl  cienyromue — 0a3oBble
HCCIICI0BATEIbCKUE ACHCTBUS KaK 4acTh I03HABATCIBHBIX YHHBEPCAIBbHBIX
yueOHBIX ICHCTBUMN:

HCIIONIb30BaTh BOIPOCH KaK MCCICAOBATEIBCKUA HMHCTPYMEHT IO3HAHUS,
(dhopMynupoBaTh  BOHPOCH,, (DUKCHUPYIOLIME IPOTUBOpEYHE, HpoOIeMy,
YCTaHaBJIMBATh NCKOMOE U JaHHOE, ()OPMHUPOBATH UIOTE3Y, ApTYMEHTHPOBATh
CBOIO MO3UIIUIO0, MHEHHE;

MPOBOJUTE CAMOCTOSTENIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIICAOBAHHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTH4eCKOro OO0beKTa, SBICHUS,
MpoLlecca, BBUIBICHHIO 3aBUCUMOCTEH MEXAy OOBEKTaMHM, SIBICHUSMH,
poLeccamy;

CaMOCTOSTENbHO (OPMYNIUPOBaTh OOOOLIEHUS W BBIBOABI IO pE3yJbTaTam
MPOBEAEHHOr0 HAOMIO/CHUS, HCCIENOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIY4€HHBIX PE3yJbTAaTOB, BBIBOJOB U 0000IIEHNUH;

[POTHO3MPOBaTh BO3MOXHOE pasBUTHE MpoOIecca, a TAKKe BBIIBUrATh
HPEATOIOKEHHUS O €0 PA3BUTHU B HOBBIX YCIIOBHSX.

VY obyuaromerocs OynyT copMUpPOBaAHBI yMeEHHUs pabotats ¢
uHopManmuell Kak dYacTh II03HABATENbHBIX YHHBEPCAIBHBIX Yy4eOHBIX
IEHCTBHIA:

BEIBIIATH AC(UIMTH MHYOPMAIUH, AAHHBIX, HEOOXOAMMEIX JUII OTBETa Ha
BOIPOC U JUIS PEIICHUS 3aJa4H;

BBIOMPaTh MHGOPMALIMIO U3 HCTOYHMUKOB PAa3IN4YHBIX THIIOB, aHAIN3UPOBATS,
CHCTEMATH3UPOBATh U MHTEPHPETUPOBATH HH()OPMALHUIO PA3INYHBIX BHAOB H
(hopM mpe/cTaBICHNS;

CTPYKTypHpOBaTh HHGOPMALMIO, MPEACTABIATH €€ B pasinYHbIX (opmax,
HILTFOCTPUPOBATH Ipadudecky;

OLICHUBATH Haa&KHOCTD napopMaIu o CaMOCTOSITEIIBHO
chOpMyTMPOBAHHBIM KPHUTEPHUSIM.

KoMMyHHKaTHBHBIEC yHHBEPCAIbHBIC YICOHBIC ACHCTBHS:

Y oOy4aromerocs Oyayr cQopMHpPOBaHBI yYMEHHs OOLICHUS KaK 4YacTh
KOMMYHHKATHBHBIX YHHBEPCAIBHBIX YUCOHBIX ACHCTBHUI:

BOCIIPHHUMATh U (POPMYJINPOBATH CYXACHHS B COOTBETCTBHU C YCIOBHSMH U
LETIMH OOILIEHHMS, SCHO, TOYHO, FPAMOTHO BBIPAXaTh CBOK TOYKY 3PCHUS B
YCTHBIX M [IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 110 XOLy PEIICHHS 33/1a4H,
KOMMEHTHPOBATh HOIy4CHHbIN PE3yIbTaT;
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B XOfie OOCY)XJICHMS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOH TEeMbI,
HpoOJIeMBl, pelraeMol 3a/ladu, BBICKA3bIBAaTh HJICH, HAICIICHHBIC HA IOMCK
PCILICHHUS, COMOCTABIIATh CBOU CYXKACHHUSA C CY)XICHHUSAMH JPYIHX YYaCTHHKOB
Jyasora, oOOHapyKHBaTh Pa3lIM4Ue U CXOACTBO MO3HIHIL, B KOPPEKTHOI hopme
(opMyITpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHHUS;

HPE/CTAaBIATh PE3YNIbTAThl PELICHHS 3aJauH, SKCIICPUMEHTA, HCCIICAOBAHMS,
MPOEKTa, CaMOCTOSITENIBHO BBIOUPATh (HOpMAT BBICTYIUICHHs C Y4ETOM 3ajad
HPE3CHTalMU 1 0COOCHHOCTEH ayAUTOpHH.

JInanocTHbIE
Ppe3yIbTaThI
00yueHus

B pesymbrare oOCBOeHHS y4eOHOH AMCHHMIUIMHBI (Kypca) oOydarommecs
JIOJDKHBI  OBJIAZIETh CJCAYIOIMMH JIMYHOCTHBIMH PE3y/IbTaTAMH OCBOCHHUS
OCHOBHO# 00pa30BaTeIIbHON MPOTPaMMBbI:

B pesymbrare wM3ydeHHs: MaTeMaTHKM Ha YPOBHE CpEJHEro 0OIIero
obpazoBanusi y oOywaromerocs OyayT cGOpPMHPOBAaHBI — CIEIYIOLIHE
JINYHOCTHBIE PE3yIbTATHI:

1) rpak1aHCKOrO BOCIUTAHUS:

cOpMHUPOBAHHOCTD TPaXKJAHCKON TO3HIMU OOYJarOIErocsi Kak akTHBHOTO M
OTBETCTBEHHOTO  WIEHa  POCCHHCKOro  OOIIecTBa, MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHWSA pAa3IUYHBIX  CTPYKTYp,
SIBJICHHH, NPOLELYp I'PAXKAAHCKOro oOIiecTBa (BBIOOPHI, ONPOCHI U APYroe),
YMEHHE B3aHMOJEHCTBOBATh C COLMAIBbHBIMA MHCTHUTYTAMH B COOTBETCTBHH C
UX (YHKLIUAMH U Ha3HAUCHHEM;

2) IaTPHOTHYECKOr0 BOCIIMTAHHUSL:

cOpPMHUPOBAHHOCTE POCCHUICKON T'PakIaHCKOH HMASHTUYHOCTH, YBAXKCHHS K
HPOLIIOMY M HACTOAIIEMY POCCHIICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHXKEHHAM POCCHUHMCKMX MAaTEMAaTHKOB M POCCHIICKOH MaTeMaTH4ecKOiH
IIKOJIBI, MCIIOJIb30BAHHE STHX JOCTIIKEHHH B JAPYTMX HayKaX, TEXHOJOIHMSX,
cdepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'O BOCITHUTAHMSL:

OCO3HaHHE IyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, cOpMHPOBAHHOCTD
HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOrO  IOBEJACHHS,  CBA3aHHOTO  C
MPAKTHYECKUM TPUMEHEHHEM JIOCTHKCHHUI HAYKU U JIeSTENIbHOCTBIO YUEHOTO,
OCO3HAHHE JINYHOTO BKJIaZIa B TOCTPOCHHUE YCTOHYHUBOrO OyyIIero;

4) 5CTETHYECKOTO BOCIIHTAHMS:

9CTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYas OSCTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad4, peleHuii, paccyxeHuni,
BOCIIPHUMYHBOCTB K MATEMAaTHYESCKUM aCIIeKTaM Pa3IMYHBIX BHIOB HCKYCCTBA;
5) ¢usudeckoro BOCIUTaHMS:

chOpMHUPOBAHHOCTD YMEHHS IPUMEHSITH MaTEMaTHIECKUE 3HAHHS B HHTEpECax
310poBoro M 0Oe3omacHoro o6pasa JKH3HH, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3I0pPOBBIO (3/10pPOBOE MHTAHUE, COANAHCHPOBAHHBIN PEXKUM 3aHSTHI

OTabIXa, peryinsapHas (pHSH‘ICCKaH aKTI/IBHOCTb), CI)I/ISI/I‘ICCKOC
COBEPILICHCTBOBAHUE pu 3aHATHAX CIIOPTHUBHO- OSZ[OpOBHTeHBHOﬁ
JACATCIIBHOCTBIO,

6) TpyZOBOrO BOCIIUTAHHUS:

TOTOBHOCTh K  TPYyAy, OCO3HAHHE LEHHOCTH TPYHOTIOOUS, HMHTEpeC K
pasnuuHBIM  cdepaM TPO(ECCHOHANBHOH AESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M e€ MPHIOKECHHUSAMHU, yMEHHE COBEpLIATh OCO3HAHHBIM BBIOOD
Oynymieil mpodeccur M peaau3OBBIBATH COOCTBEHHBIC J>KH3HCHHBIC ILIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHUeckoMy O00pa3oBaHUIO U
caMo00pa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HM, TOTOBHOCTh K AKTHBHOMY
Y4YaCTHUIO B PEHICHUH IPAKTUIECKUX 331a4 MAaTeMaTHIECKOI HallPaBIeHHOCTH;
7) 3KOJIOTUYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTE  JKOJIOTUYECKOH  KYyNbTYphl, MOHMMAHHE  BIHMSHUS
COLMATBbHO- 3KOHOMHUYECKHX IPOLECCOB HAa COCTOSAHHE MPUPOJHOH H
COIIMANBHOM Cpenbl, OCO3HAHHWE INOOANBHOTO XapakTepa JKOIOTHYECKHX
po0OieM, OpUCHTAIMS HA IPUMEHEHNE MaTeMAaTHICCKUX 3HAHHUH JUIS PeLICHUS
3a7a4 B 00JIaCTH OKpYKaromIeH cpefpl, IITaHUPOBaHUE IIOCTYIIKOB M OLCHKH HX
BO3MOXKHBIX IOCIEACTBUH A OKPYKAIOIIEH Cpeasl;

8) LeHHOCTH HAayYHOTO IIO3HAHMSL:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKd M  OOIIECTBEHHON MPAKTUKH, OHHMAaHHE
MaTEeMaTHYECKOl HayKH Kak c(epbl YEeTOBEYECKOW NESATENIbHOCTH, ITAIoB €&
Pa3BUTUS. U 3HAYUMOCTU JUI DPa3sBUTUS LUBMIN3AIMH, OBIANCHUE S3BIKOM
MaTeMaTHUKH M MaTeMaTHYEeCKOH KyIbTypoH Kak CPeICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIATh HMPOCKTHYIO H HCCIICHOBATENbCKYIO AEITEIbHOCTD
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UHAUBUAYAJIBHO U B I'pyHIiC.

Oomue u B pesynpraTte OCBOCHHS y4YeOHOH IUCLMIUIMHBI OOYYArOIIMECs OJDKHBI

npod)ecCHOHANBHBIC | OBJIAAETH CICAYIOIIMMH OOIMMU U PO(ECCHOHATBHBIMI KOMIETCHIUSIMH:

KOMITCTEHLIUK OK 03. IlnaHupoBaTh M peanu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE H
JUYHOCTHOE  pasBUTHE,  MNPEANPHUHUMATEIBCKYIO  JICATCIPHOCT B

npodeccuoHanbHOH  cdepe, HCNONB30BaTh  3HAHMA 1O  (PUHAHCOBOMH
TPaMOTHOCTH B Pa3JINYHBIX )KU3HCHHBIX CHTYALUSX;
IIK 2.2. Bectn y4er apXUBHBIX 1€l (ZOKYMEHTOB), B TOM WYHCIE C

HUCIOJIB30BAHUEM aBTOMATHU3UPOBAHHBIX CUCTEM.

4.1.3. Tloka3aTej M U KPUTEPUH OLIEHHMBAHUS TEKYIIEr0 KOHTPOJISA yCHEeBAeMOCTH M
MPOMEKYTOYHOM ATTECTALMM 110 UTOraM OCBOCHHS TUCIHUILIMHBI (Kypca)

DK3aMeH I10 KypCy SIBJIIETCS UTOTOBOM OIEHKOW pabOThI CTYJCHTA 3a TOJl M BKIIOYACT B
ce0si OLIEHKY TEOPETUYECKUMX 3HAaHWM CTYyJEeHTa, pa3BUTHE TBOPUECKOTO U AHAJIMTUYECKOTO
MBIIUICHNS,, TPHOOpPETEHHUE HABBIKOB CaMOCTOSITENbHOW padOThl, YMEHHE CHHTE3UPOBAaTh
MOJTY4YEHHbIE 3HAaHUS W TPUMEHATh HX K PEIICHHI0 NPaKTHYECKUX 3a/1ad, YPOBEHb
c(OPMUPOBAHHOCTH  pe3ysbTaToB 00ydeHus. OlleHKa, BbICTaBiIseMasl CTYIEHTY B XOJe
MNPOMEXYTOYHOM aTTECTAllUH, SIBISETCS COBOKYIMHOW M YUMTHIBACT MNPEAbIAYIINE OLIEHKU €ro
3HAHMH 10 JAHHOW TUCIMILIMHE, TIOTyUYEHHBIE B X0/IE TEKYIIETO U MPOMEXYTOUHOTO KOHTPOJIS.

[Ipu mpoBeneHUN TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOM aTTeCTaluy MO AUCHUILIMHE B
paMKax TpaaULUOHHOM IIKAJIbI OLIEHUBAHUS IPUMEHSIOTCS CIIETYIOLIIE KPUTEPUH:

OrneHka Kputepuu BbICTaBICHUS OLIEHKU
OTnuyHO CTYICHT JIEMOHCTPUPYET BCECTOPOHHEE, CHCTEMAaTUYECKOE U TITyO0KOe
(3auTeHo) 3HaHWE Y4eOHOro Marepuasia, TOYHO, YeTKO W KOHKPETHO OTBEUYaeT Ha

BOIIPOCHI, MOXET JOKa3aTh M MPOUJUTIOCTPUPOBATH CBOU PACCYKICHHS
MPAKTUYCCKHUMH TMPUMEPAMHU, TIPU OTBETE HA BOIPOCHI PaCCYXkJacT,
OIMMpPAsiCh Ha 3HAHUSA, TIOJyYEHHBIC KaK B paMKaX JJaHHOTO Kypca, TaK |
MpPH M3Y4ECHUU JPYTUX CMEKHBIX JHUCIUIUIMH, YMEET CBOOOHO
BBITIOJTHATE MPAKTUYCCKUE 3aJaHUS, TPETyCMOTPEHHBIC MPOrPaMMOH,
B TOM 4YHCJIE, PEIIaeT HECTaHJAAPTHBIC 3a7a4d, B IIEJIOM OTBETHI
IyOOKHe, 000CHOBAaHHBIE M 3aKOHUYEHHBIE;

Xoporiro B CBOMX OTBETaX Ha BOMPOCH CTYACHT 4YeTKO (opmynmupyer
(3a4TeHo) ONpe/IeNICHUsT U MOXKET T0Ka3aTh B3aWMOCBS3b Pa3IUYHBIX YacTeH
MPOMJICHHOT'O B paMKaX JIAHHOTO y4eOHOIro Kypca MaTepuaia, CTyJIeHT
JEMOHCTPHPYET CIOCOOHOCTh K pa3MBINIJICHUIO, IMPH OTBETE Ha
BOIIPOCHI PACCYXJIaeT, ONMUpPasCh HA IMOJIYUCHHBIC B paMKax JIaHHOTO
Kypca 3HaHHS, JIETKO pelraeT THUIOBBIE 3aJa4yd, CIOCOOCH K
CaMOCTOSITEJILHOMY TTOTIOJTHCHHIO M OOHOBJICHUIO 3HAHWA W YMCHHH B
X0JIe JanbHEHIeH yaeOHoM 1 MPodeCCHOHATBHOM IEATeTLHOCTH

Y 10BNIETBOPUTENHHO CTYIEHT OOHapy>KMBaeT B LIEJIOM IMPaBWIbHOE MOHUMAaHHE OCHOBHBIX
(3a4TeHo) BOIIPOCOB MPOTPAaMMHOTO MaTepuajia, MOXET JaTh OIpeaeTeHHs
OCHOBHBIX TMOHSTHA, MPOUJECHHBIX B paMKaX y4eOHOro Kypca, OJHAKO
u3JlaraeT UX HEJAOCTAaTOYHO YeTKO M / WM HE B IOJHOM oOBeMme,
MPEIyCMOTPEHHOM  y4eOHBIM  MaTepHalioM  JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, HE MOXET BBIBECTH 3aKOHOMEPHOCTU U
CBSI3aTh BOEJUHO pa3HbIC YaCTU Kypca; IOMYCKAET OTAEIbHbIE OIIMOKU
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B OTBET€ U MpHU BBHINOJHEHUM 3a/laHUM, pEIIeHHE THUIOBBIX 3aJay
MOXKET BBI3BIBATH 3aTpyJHEHHE, IMpPH OTOM CTyIEHT obsajaer
HEOOXOUMBIMU 3HAHUSMH JJIS UX YCTPaHEHHUS IOJ PYKOBOJCTBOM
npernojaBaTens

HeynoBneTBopuTenbHO | 3HaHUS CTYJEHTa OOPBIBOYHBI, HE TTIOKPHIBAIOT BCETO MIPEIMETa, CKOpee
(HE 3a4TEHO) 3ay4eHbl, YeM TIOHATHI M, KaK CJEACTBUE, CTYICHT HE MOXKET
OOBSCHHUTH CBSI3€M B paMKax H3JI0)KECHHOTO MaTepuaja, 1aTh TOYHBIX
ONpEeACICHUN TMOHATHH, NPOWAEHHBIX B paMKax Kypca, JaeT
pacruibiBUaThie  (DOPMYJIHUPOBKH, HE BIQJEET B JOJDKHOW CTENEHU
TEPMUHOJIOTHEH ¥ TIpUEMaMH PEIICHUS THUIIOBBIX 3a/lady; OIICHKa
«HEYJOBJICTBOPUTEIBLHO», KaK TMPaBUIO, CTAaBUTCA CTYyJICHTaM,
KOTOpbIE HE MOTYT MPOAOKUTh OOYYCHHE WIM TMPUCTYIUTh K
npoeCCHOHAIBHON JIeSITEIbHOCTH 1o okoHuaHun Komremxka 06e3
JOTIOTHUTEIBHBIX 3aHATHI IO COOTBETCTBYIOIIEH AUCITUTITMHE

4.1.4. OueHouyHble CpeACTBa MO AUCUHMUIUIMHE NpeAcTaBjeHbl B pamkax donaa
OLIEHOYHBIX CPEJCTB, SIBJISIONIErocs MPUJIOKEHNEeM K HACTOALIeH padoyeil mporpamme.

4.2. Oco0eHHOCTH NPOBeAeHHs TEKYIeld U MPOMEKYTOUHOMH aTTecTalUu JJsl JHIL ¢
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIUI0B

Jlnia ocyiiecTBICHHS MPOLEAYp TEKYIIEro KOHTPOJsS YCIIEBAeMOCTH U MPOMEKYTOUHOM
aTTecTallid  yKa3aHHBIX  oOydarommxcs  co3jnaiorca  (OHABI  OIEHOYHBIX  CPEJNCTB,
aJalTUPOBAHHbIE JJI WHBAJIMIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pOBbS U
MO3BOJIAIONINE OLICHUTh JOCTHMKEHHE HMMHU 3allJJAHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTeinbHOMN
IporpaMMme pe3ysabTaToB 00y4eHUs U YPOBEHb CPOPMUPOBAHHOCTH BCEX PE3YIbTATOB OOyUEHUH,
3asBJIEHHBIX B 00pa30BaTeNbHON MporpaMMme.

Takue olleHOYHBIE CPEACTBa CO3JAIOTCS MO Mepe HEOOXOAUMOCTH C YUYETOM Pa3IUYHbIX
HozoJioruil. [Ipu mpoBeneHUM TeKymied M MPOMEKYTOYHOM aTTECTAallMHU JJI1 YKa3aHHBIX JIMI]
MPEeyCMOTPEHO BKJIIOUYEHHE B YYEOHBIIN MPOLIECC Pa3IMUHBIX TOCPETHUKOB, BKIIIOYAsi ThIOTOPOB
U YIIOJHOMOYEHHBIX M0 JiesiaM UHBanuA0B. dopmMa npoBeeHns TeKyIel aTTecTaluu JUist JIUL ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0pPOBbSl M HHBAJIWJOB YCTAHABIMBAETCA C YYETOM
WHIUBUTYAIbHBIX TICUXO(PU3MUECKIUX 0COOEHHOCTEH (YCTHO, TUCBMEHHO Ha OyMmare, MMCbMEHHO
Ha KOMIIbIOTEpe, B ¢opMe TeCTUpOoBaHUS W T..). IIpm HEOOXOIMMOCTH TaKUM CTyJIEHTaM
o0ecreunBaroTCsl COOTBETCTBYIOUINE YCIOBUS MPOBEACHUS 3aHIATUN M aTTECTAllUU, B TOM YHUCIIE
MPEIOCTABIISAETCS JOMOJHUTENBHOE BPEeMs JUIsl TOATOTOBKHM OTBETA Ha 3a4eTe WM HK3aMEHe.
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