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1. OBJIACTDb IITPUMEHEHU A
Pabouas mnporpamma yuebHoro mnpeamera OVYIL.04 Marematuka $BISIETCA YacCTbhIO
IITICC3 cneunansHoctu 21.02.13  T'eonmorumueckasi  cbeMKa, TIOUCKM W pa3BelKa
MECTOPOXKICHUI MOJIE3HBIX UCKOTIAEMBbIX

2. MECTO YYEBHOTI'O ITPEJIMETA B CTPYKTYPE OBPA3OBATEJBHOMN
IMPOT'PAMMBI
VYueOHublit MpeaMeT OVII.04 MaremaTuka BXOJUT B po¢uIbHbIE
JMCHUTUIMHBI 00111e00pa30BaTeIbHOrO IIMKIa, 4yuTaeTrcss B 1 m 2 ceMecTpax B oObeme
334 akam.yaca.

3. KOMIIETEHLINH OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA YYEBHOI'O IIPEJJIMETA 1 UHANKATOPBI UX JOCTUKEHUSA

JIMYHOCTHBIE PE3VYJIbTATbBI

JIluuHOCTHBIE  pe3yJbTAThl ~ OCBOEHUS ~ OCHOBHOM  0Opa3oBaTeNbHON  MPOTrpamMMbl
00yUYaroMMHUCS OTPaAXAIOT TOTOBHOCTh M CIIOCOOHOCTh 00YUYAIOIIUXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHON BHYTPEHHEHW MO3MIIMECH JTMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKACHUN, COOTBETCTBYIOIIUX TPAJULIMOHHBIM ILIEHHOCTSIM
pOCcUiCKOTO OOIIecTBa, pPACHIMPEHUE KU3HEHHOI'O OIbITAa M ONbITa JAESITEIbHOCTH B
IpolLieCcCce PeaIN3allu OCHOBHBIX HAIIPABIEHUI BOCIIUTATEIBHOMN AESTEIbHOCTH, B TOM YUCIIE
B YACTU:

- TPAXJAHCKOTO BOCITUTAHUS:

- chOpPMUPOBAHHOCTh TPaXJTAHCKOW TNO3ULMM OOYYAIOIIErocss KaK aKTHUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO OOIIeCTBa;

- OCO3HaHHUE CBOMX KOHCTUTYLUHMOHHBIX MpaB U OOSA3AHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBONOPSIIKA;

- TPUHSITHE TPAJUIMOHHBIX HAIIMOHAIBHBIX, OOIIEUETIOBEUECKUX T'YMAHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb MPOTUBOCTOSITh MJIEOJOTHMU IKCTPEMHU3Ma, HAIMOHAIM3Ma, KceHodoouw,
JTUCKPUMHUHALMU IO COLUATIBbHBIM, PETUTMO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO AESITEIBbHOCTh B HMHTEpEcCax TIPaKJaHCKOro oOIlecTBa,
y4acTBOBaTh B CAMOYIpPABIEHHMM B 0OIIeOO0pa30BaTEIbHON OpraHu3aldd M JETCKO-
IOHOLLIECKUX OPraHU3aLUsIX;

- yYMEHHE B3aMMOJCHCTBOBATH C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUM C UX
(YyHKUIMSIMU 1 HA3HAYCHUEM;

- TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATEIIbHOCTH;

- IAaTPUOTUYECKOI'O BOCIIUTAHUS:

- ¢(hOpPMHUPOBAHHOCTh POCCUUCKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU nepen PonnHoN, ropaocTy 3a CBOU Kpaid, CBOIO
Poauny, cBOM S3BIK M KyJIbTYypy, NMPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Haponaa
Poccuu;

- LIEHHOCTHOE OTHOILIEHHUE K I'OCYyIapCTBEHHBIM CUMBOJIAM, UCTOPUUYECKOMY U IIPUPOIHOMY
HACIIEIUI0, NaMsTHUKaM, TpaaulusaMm HaponoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/IE;

- uJenHas yoexXIeHHOCTh, TOTOBHOCTD K CIIY)KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyapoy;

- IYXOBHO-HPABCTBEHHOI'O BOCITUTAHMUS:

- OCO3HAHHUE JyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOAa;

- c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEACHUS;

- CIIOCOOHOCTh OIIEHMBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

- OCO3HAHME JTUYHOT'O BKJIaJa B MOCTPOEHUE YCTOMUUBOTO OYyAyIIero;

- OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJUTENISAM U (WJIM) APYTrUM UJI€eHAM CEMbH, CO3IaHUIO
CEMBU HAa OCHOBE OCO3HAHHOTO MPUHSTUS LIEHHOCTEN CEMEMHOW JKU3HU B COOTBETCTBUHU C
TpaguuusiMu HaponoB Poccuu;

- OCTETUYECKOT O BOCIIUTAHUS:



- 3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa U OOIIECTBEHHBIX OTHOIIICHUI;

- COCOOHOCTH BOCIIPUHUMATD Pa3/IMUHbIe BUABI UCKYCCTBA, TPAIULIMM U TBOPUYECTBO CBOETO
U IpYyTUX HAPOJOB, OUIYIIATh 3MOLIMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH [IJISI JIMYHOCTH M OOIIECTBA OTEUECTBEHHOTO U MHUPOBOIO
HUCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAAUIUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CAaMOBBIPAKEHUIO B PA3HBIX BHUAAX MCKYCCTBA, CTPEMJIEHHE IPOSBISITh
KauecTBa TBOPUYECKON JIUYHOCTH;

- (puznueckoro BoCUTAHUS:

- chOpMHUPOBAHHOCTh 30POBOTO U 0O€30macHOro obOpas3a JKM3HH, OTBETCTBEHHOT'O
OTHOIIIEHUS K CBOEMY 3I0POBbIO;

- MOTPeOHOCTH B (PU3UUECKOM COBEPIIICHCTBOBAHUU, 3AHITUSIX CIIOPTUBHO-030POBUTEIIHLHOM
JIEATEIIbHOCTBIO;

- AKTUBHOE HEMPUSITUE BPEAHBIX MPUBBIYEK U UHBIX (GOPM MPUUMHEHUS Bpeaa (U3NYECKOMY
U MCUXUYECKOMY 3/I0POBBIO;

- TPYJIOBOT'O BOCIIUTAHUSL:

- TOTOBHOCTb K TPY/y, OCO3HAaHUE IIEHHOCTU MAaCTePCTBA, TPYA0IIO0NE;

- TOTOBHOCTb K aKTUBHOM NIESITETbHOCTU TEXHOJOTUUYECKON U COLIMAJIbHOW HATPABJIEHHOCTH,
CITIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEILHO BBIMOJHATH TaKyIO
JIeATEeIIbHOCTD;

- MHTEpEC K pa3lIuuHbIM chepam TpodhecCHOHATBbHON NeATeIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIA BBIOOP Oynymied mnpodeccuu U peaIM30BBIBATH COOCTBEHHbBIC >KU3HEHHBIE
TLJIAHBI;

- TOTOBHOCTh U CITOCOOHOCTh K OOpPa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH
KU3HU,

- 9KOJIOTUYECKOTO BOCHUTAHUSL:

- cOpPMUPOBAHHOCTh JSKOJOTHMYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLMAIBHO-
3KOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLUMAIBHOM Cpelbl, OCO3HAHUE
rI100aJILHOTO XapaKTepa 9KOJIOTUUYECKUX MTPoOJieM;

- IJTAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUU B OKPYKAKOILIEH CPEe HA OCHOBE 3HAHUS LIEJIEN
YCTOMUYHUBOI'O PA3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HEINPUSITUE IEUCTBUM, MPUHOCIIIUX BPEH OKPYKAIOIIEH cpelie;

- yMEHHE  TIPOTHO3UPOBATH  HEOJArONMPUSATHBIE  JKOJOTMYECKHE  MOCIEICTBUS
MPEANTPUHUMAEMBIX JEUCTBUH, IPENOTBPAIIATh UX;

- pacuIMpeHHe ONbITa IEITEIIbHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH;

- LICHHOCTH HAYYHOT'O TTO3HAHUSL:

- c¢hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHONW TMPAKTUKU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHUE S3BIKOBOW M UMTATEIIbCKOM KYJIbTYPbl KaK CPEICTBA B3aUMOAECHUCTBHUS
MEK/1y JIFOJbMU U ITO3HAHUS MUPA;

- OCO3HAaHME LIEHHOCTH HAYYHOU AESATEIbHOCTHU, TOTOBHOCTH OCYLIECTBISATh IPOEKTHYIO U
HCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

Konkperuzauuss u1 yrouHeHHE JIMYHOCTHBIX PE3YJIbTATOB KAK C MO3ULIMN OpraHu3aluyd UX
JIOCTUKEHUS B 00pa30BaATEIIbLHOM AEATEIbHOCTU, TAK U C MO3ULUM OLIEHKH JOCTHUXKEHUS 3TUX
Pe3yIbTAaTOB MPEACTABIIEHBI B paOOUMX MPOrpaMMax MpeIMeTOB.

METAITPEAMETHBIE PE3YJIbTATHI

Meranpeametnslie pe3ynbTaTsl ocBoeHust OITOIT CITO oTpaxaror:

OBnazicHUe YHUBEPCAIbHBIMU YU€OHBIMU ITO3HABATEIIBHBIMU JICUCTBUSMU:

a) 6a30BbIe JIOTUUECKHE JEHCTBUS:

- CaMOCTOSITEeNIbHO (OPMYIUPOBATh M aKTyallU3UpPOBATh MpPOOJIEMy, paccMaTpUBATh €€
BCECTOPOHHE;

- yCTAaHaBJIWBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMUS JIJISI CPABHEHUSI, KITaCCU(UKAITIN 1
00001IeHHS;

- OIPEAEIISTH LIENIU IEITENbHOCTH, 3a4aBaTh [TAPAMETPHI U KPUTEPHUU UX TOCTUKEHUS;



- BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSIX;
- BHOCHUTH KOPPEKTUBBI B JIESITEIIHHOCTh, OIICHUBATHh COOTBETCTBHE PE3YJIIHTATOB IIEIISIM,
OIIEHUBATh PUCKU MOCIEICTBUI eI TEIbHOCTH;

- pa3BUBATh KpeaTUBHOE MBIIIEHUE MTPU PEIICHUH KM3HEHHBIX MTPOOIIeM;

0) 6a30BbIE UCCIEAOBATEIbCKUE EUCTBUS:

- BIIaJICTh HaBBIKAMHU Y4eOHO- HCCIIETOBATEIIBCKON M MPOCKTHOM NEATETbHOCTH, HaBBIKAMH
paspernieHus mpoosem;

- CTIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITENIbHOMY ITOUCKY METOJIOB PEIIEHUS TPAKTUUECKUX
3a71a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUS;

- OBJIAJICHUE BHJIAMU JESATEILHOCTH MO TOJYYSHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH,
Mpeo0pa30BaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX CHUTyallMsIX, B TOM YHCIIE TIPU
CO3/TaHUU YUEOHBIX U COIUAIIBHBIX TPOEKTOB;

- (opmupoBaHue HAy4YHOTO THIMA MBIIUICHUS, BJAJIEHUE HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHSITUIMHU U METOJIAMU;

- CTaBUTHh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0OPa30BATEIIbHOW JESITEIIBHOCTH H
KU3HEHHBIX CUTYyaIlUsIX;

- BBISIBIISITh TNPUUYUHHO- CIIEJCTBEHHBIE CBSI3U U aKTYyaJIM3UPOBATH 3a7a4y, BBIIBUTATH
TUIIOTE3y €€ pelIeHMs, HaXOJIUTh apryMEHTBhl I JOKA3aTeIbCTBA CBOUX YTBEPXKICHU,
3aJaBaTh MapaMeTPhbl 1 KPUTCPHUH PEIICHUS;

- AaHAJIM3UPOBATH MOJIYUYEHHBIE B XO/€ PEIICHUS 3a/1aYl PE3YJIbTAThl, KPUTHYECKU OLICHUBATH
UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- IaBaTh OIIEHKY HOBBIM CUTYyalIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

- pa3pabaTbIBaTh IUIaH peLIEHUs MPOOJIEMbI C YUETOM aHaJIM3a MUMEIOIIMXCS MaTepHaIbHBIX
1 HEMaTePHUaAJIbHBIX PECYPCOB;

- OCYIIECTBJIATH IIeJICHAIPABIICHHBIM ITOUCK IepEeHOCa CPEICTB U CHOCOOOB NIEHUCTBHUS B
Npo(ecCHOHAIBHYIO CPEy;

- yMeTh TMEPEHOCUTh 3HAHMS B TIO3HABATEIBHYIO U  TMPAKTHYECKYlO oO0JIacTu
KU3ZHEIEeATeIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;

- BBIJIBUTATHh HOBBIE WJICH, TIpEIaraTh OPUTHHAIIBHBIC TTOIXO0/Ibl U PEIICHHUS;

- CTaBUTH MPOOJIEMBI U 3aJjaUH, JOMYCKAIOIIUE ATbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmMaImei:

- BJAJIeTh HaBBIKAMH TIOJyYeHUs WHPOpMAanMU W3 WCTOUYHMKOB pa3HBIX THUIIOB,
CaMOCTOSITEIbHO OCYIIECTBIISITh TOWCK, AaHalIn3, CHUCTEMATHU3AIlUI0 W HWHTEPIPETAILNIO
nH(pOpPMAIINHU PA3IMYHBIX BUIOB U (DOPM MPEICTABICHUS;

- CO3/IaBaTh TEKCThI B PA3IMYHBIX (popMaTax c yueTOM Ha3HaueHUsI MHPOPMAILIMHU U 1IeJIeBOI
ayAUTOPHUU, BBIOUpAsE ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YIN3AIUH;

- OIICHUBAThH JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OPMAIIUH, €€ COOTBETCTBHE INMPABOBBIM H
MOPaTbHO-3TUYECKUM HOPMaM;

- WCIOJIb30BaTh CpEACTBA HMH(GOPMAIMOHHBIX U KOMMYHHMKAIITMOHHBIX TEXHOJIOTUMA B
pEelIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX 33Ja4 C COOJIOJIEHUEM
TpeOOBaHUM ISPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHEHbI, pecypcocOepexeHusl,
MPABOBBIX M ITUUECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

- BJAJETh HABBIKAMHU pACIIO3HABAHUS W 3alUThl WHOpManuu, WHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

2. OBnajieHUE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

a) oOleHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCEX chepax KU3HU;

- pacmo3HaBaTh HeBepOabHBIE CpPEACTBA OOIIEHMS, TTOHUMATh 3HAUEHUE COIMAJIbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKN KOH(GIUKTHBIX CUTYAlUM U CMSITUaTh KOH(IUKTHI;

- BIIQJICTh PA3IMYHBIMU cllocoOaMu OOIIEHUS U B3aUMOACHCTBYS,

- apTYMEHTHPOBAHHO BECTH JIMAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYAIINH;

- pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB;

- 06) coBMecTHas AeSATeIbHOCTD:



- IOHUMATh U UCMHOJIb30BATh IPEUMYIIIECTBA KOMAHIHOU U UHIUBUAYAIbHON PabOTHI;

- BpIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUI C y4yeTOM OOIIMX HHTEPECOB M
BO3MOYKHOCTEH KaXJ10T0 YieHa KOJIJIEKTUBA;

- NPUHUMATh LEIU COBMECTHOM JAESTEIbHOCTH, OPraHU30BBIBATH U KOOPAUHHUPOBATH
JIEHCTBUS MO €€ JTOCTHI)KEHUIO: COCTABIISTh IJIAH IEUCTBUH, PACIPENENSTh POJIU C yUETOM
MHEHMI YYaCTHUKOB OOCYXJ1aTh PE3YJIbTaThl COBMECTHON PabOTHI;

- OLIEHMBATh KAUECTBO CBOET'O BKJIAJA M KaXIOTO YUYaCTHMKA KOMAaHIbI B OOIIMII pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

- MpemIaraTb HOBBIE NMPOEKTHI, OLEHUBATH MJEU C MO3ULUUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

- KOOPAMHUPOBATH M BBIIOJHATh padOTy B YCIOBUSX PEAIBHOrO, BUPTYaJIbHOIO M
KOMOMHUPOBAHHOTO B3aUMOACHCTBHUS;

- OCYLUECTBJISITb TO3UTUBHOE CTPATETMYECKOE IMIOBEAEHHWE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBISATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

3. OBnaficHNe YHUBEPCAIBHBIMU PETYISITUBHBIMU AEHUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYUIECTBIISITh IMO3HABATEIbHYIO AESTENIbHOCTb, BBISBISTH IMPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/aul B OOpa30BaTEIIbHON ACSATEIBHOCTU U
KU3HEHHBIX CUTYalUsIX;

- CaMOCTOSITENIbHO COCTABJISATh IUIAH PELICHUS] MPOOJIEMBI C YUETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAIUSIM;

- paclMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTCHUH;

- JIeNiaTh OCO3HAHHBIN BBIOOP, ApPIYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 34 PEILICHUE;

- OLIEHUBATH MPHUOOPETEHHBIN OIIBIT;

- C1oco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3PYIULIUUA B Pa3HBIX 00JIACTSIX
3HAHM, MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBINA YPOBEHB;

0) CAMOKOHTPOJIb:

- J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B ACSITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

- BJIQJIETh HaBBIKAMHU MO3HABATEILHON peIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUI 1
MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUIA;

- ACTIOJIb30BATh MPUEMbI peIeKCUM [IJIs1 OLIEHKU CUTYallM1, BBIOOpA BEPHOT'O PEILIECHNUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATH PEIIEHUS IO UX CHUKEHUIO;

B) SMOILIMOHAIBHBIN UHTEJUIEKT, IPEanoIaraomui chopMIpPOBAHHOCTD:

- CaMOCO3HaHMUSI, BKJIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPABJICHUS] PA3BUTUS COOCTBEHHOU 3MOLIMOHAJIbBHOM cepbl, ObITh YBEPEHHBIM B
cebe;

- CAMOPETYJIMPOBAHUS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ IOBEIEHUE, CIHOCOOHOCTh AJaNTUPOBATHCS K 3MOLMOHAIBHBIM H3MEHEHUSM H
MPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMIIEHHME K [OCTMIKEHHUIO LIEIM U YCIEXY,
ONTUMU3M, MHUIIUATUBHOCTh, YMEHHE AEHCTBOBATh, HCXO/S1 U3 CBOUX BO3MOXHOCTEM;

- SMIIATHUU, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOILIMOHAIBHOE COCTOSIHUE [PYTHUX,
YUUTBIBATH €r0 IpPU OCYUIECTBIEHUM KOMMYHUKAILIMM, CIOCOOHOCTh K COUYBCTBUIO H
COIEPEKUBAHUIO;

- COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAMBATH OTHOIICHUS C APYTUMHU
JTOJTbMH, 3a00TUTHCS, IPOSIBIISATh MHTEPEC U pa3periaTb KOHQIUKTHI;

) IPUHSTHE Ce0sl U APYTUX JTIOCH:

- IpUHUMATB cebsi, TOHUMAsi CBOM HEIOCTATKHU U JIOCTOMHCTBA;

- IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX JIFOAEH ITPU AHAIU3E PE3YJIbTATOB IEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIIOAEH Ha OIIMOKY;

- pa3BUBaTh CHOCOOHOCTh MOHUMATH MU C TIO3ULIUU APYrOTO YeTOBeKa.

KoHkpeTuszauus u yTouHeHHe METallpeAMETHBIX Pe3yJbTaTOB KAK C IMO3ULMI OpraHu3alu
WX JOCTHXEHHS B 00pa30BaTEIbHON NESITeIbHOCTH, TaK U C MO3UIUA OLEHKHU JOCTUXKEHUS



9TUX PE3yJbTATOB MPEICTABICHBI B PA00OYHX MPOTrpaMMax MpeIMeTOB.

IMPEJAMETHBIE PE3VJIbTATHI

I[To yuebnomy mpenmery "Marematuka" (Bkiatouass pasnensl "AnreOpa u  Hauana
MaTemaTndeckoro aHanusza", "['eomerpus”, "BepostHocTh u cratuctuka") (yriayOIeHHBIN
YpPOBEHb) TpeOOBaHWS K TPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS YIIyOJEeHHOTO Kypca
MaTeMAaTUKH JOJDKHBI BKIIOUATh TPEOOBAHMS K PE3yIbTaTaM OCBOCHHUS 0A30BOTO Kypca H
JIOTIOJTHUTENIBHO OTPAXKaTh:

1) yMeHue omepupoBaTh IMOHITUSIMU: OIpeIeIeHUue, akcuoma, Teopema, CIIEICTBUE,
CBOMCTBO, MpPHU3HAK, J0OKAa3aTeIbCTBO, PpABHOCUJIIbHBbIE  (OPMYJIMPOBKHU;  YMEHUE
dbopMyIUpOBaTh OOpAaTHOE M TMPOTHUBOIOIOXKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI,  UCMOIb30BAaTh  METOJ  MATEMAaTUYECKOW  WHIAYKIWU; IMPOBOJUTH
JIOKa3aTelIbHbIE PACCYKIIEHUS NMPU PEUICHUM 3aJ]ay, OLEHUBATH JTOTUUYECKYIO ITPABUIBHOCTD
pacCyKIEHUI;

2) yMeHuE OINepUpPOBATh MOHATUSIMU: MHOXECTBO, MOJMHOXECTBO, OINEpAlMUd HaJ
MHOXECTBAMU; YMEHHE HCIIOJIB30BATh TEOPETUKO- MHOKECTBEHHBIN ammapat Il OMUCAHUS
peabHBIX MPOLIECCOB M SIBIICHUI U MPHU PEIICHUH 3a7a4, B TOM YHCJIE U3 IPYTrUX Y4eOHBIX
MPEIMETOB;

3) yMeHue omnepupoBaTh MOHATHSMU: rpad, CBSI3HBIA rpad, aepeBo, UK, rpad Ha
TJIOCKOCTH; YMEHHE 3a/1aBaTh U OMKCHIBATH rpadbl pa3InYHBIMHU CITIOCOOAMU; UCIIOIB30BAThH
rpadbl IpH pelIeHny 3a1a4;

4) ymeHue CBOOOJHO OMNEPUPOBATH IOHSATUSIMH: COUYETAHUE, IMEPECTAHOBKA, YHCIIO
COYETaHUM, YUCTIO TlepecTaHOBOK; OuHOM HbIOTOHA; yMeHUe MPUMEHSITh KOMOMHATOpPHbBIE
(baxThl U paccyxJIeHus ISl pellIeHus 3a/1aY;

5) yMeHHe OonepupoBaTh MOHSATHUSIMU: HATYPAJTbHOE YHCIIO, IIETI0€ YMCIO, OCTATOK TIO
MOZYJIIO, PAIlMOHATIBHOE YHCII0, HPPALMOHATIBHOE YMCIIO, MHOKECTBA HATYPAIbHBIX, LENBIX,
pPALIMOHAJIBHBIX, JCHCTBUTENBHBIX YHUCET; YMEHHE HCIOJb30BaTh IMPU3HAKU JEIMMOCTH,
HauMEHBbIIUM OONIMI NeMuTeNh U HAaUMEHbIlee oblnee KpaTHoe, alroput™ EBkiuma npu
pelIeHnH 33a/1a4; 3HAKOMCTBO C pa3IMUYHBIMU MO3ULIMOHHBIMU CUCTEMAMM CUUCIICHUS;

6) ymMeHre CBOOOHO OTIEpUPOBATH MOHITUSIMU: CTENICHB C IEJIBIM MTOKa3aTeIeM, KOPEHb
HATypaJbHOU CTENEHH, CTEIIEHb C PALIMOHAIIBHBIM MTOKA3aTEIEM, CTETIEHDb C JHCTBUTEIHHBIM
(BelLleCTBEHHBIM) ITOKA3aTeNeM, JIoraprudm yucia, CHHyC, KOCHHYC M TAHT'€HC TPOU3BOJIBHOTO
qyucna;

7) yMeHHE OIepUpOBATh MOHATHSIMHU: TOXIECTBO, TOKISCTBEHHOE IMPeoOpa3oBaHUE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUH W HEPABEHCTB, PABHOCWIBHOCTH YPaBHEHUIA,
HEPABEHCTB M CHUCTEM, pallMOHAJIbHbIE, HWPPALMOHAIbHBIC, IOKA3aTEIbHbIC, CTEIEHHBIC,
JorapupMUUEcKre, TPUTOHOMETPUUYECKUE YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI; yYMEHHE
peniaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMbl C MOMOIIBIO PAa3IMUHBIX MPUEMOB; pELIATh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTpPOM; TPUMEHSITh YpaBHEHUsI, HEPABEHCTBA,
WX CUCTEMBI IS PEIICHUS] MAaTEMAaTHIEeCKHX 33/1a4 M 33/1a4 U3 PA3IMUHBIX 00JaCTel HAYKU U
peaJiIbHOM KU3HMU;

8) yMeHne CBOOOIHO ONMEepUPOBATh MOHATUIMU: TpaduK GyHKIUM, oOpaTHAs (QyHKIUS,
KOMITO3ULIUS (DYHKIUH, TUHEWHas QYyHKLIMS, KBaApaTUUHAsl PYHKIUS, CTeeHHas! (QYHKIUS C
LETBIM TTOKa3aTelleM, TPUTOHOMETpUYeckue (QyHKIHMHM, OOpaTHBIE TPHUTOHOMETPUYECKHUE
GbyHKIMK, ToOKa3aTeabHass U Jiorapudmuueckass (QyHKIMU; YMEHHE CTPOUTHh Trpaduxu
(YHKIIMH, BBITIOJHATH TpeoOpa3oBaHus rpagukoB GyHKIINH;

YMEHHUE HCMOJIb30BaTh I'paduku (PyHKIUNA Il U3Y4YEHUs MPOIIECCOB U 3aBUCUMOCTEH TNpHU
pelIeHny 3a7a4 W3 JAPYTHX Y4YeOHBIX MPEAMETOB M W3 pealbHON J>KM3HU; BBIpAXaTh
dbopMyIaMu 3aBUCUMOCTU MEX/Ty BETUINHAMU;

yMEHHE CBOOOJTHO OINEpUPOBATH MOHSATUAMM: YETHOCTb (YHKUUU, NEPUOIUYHOCTH
(YHKIIMU, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH (YHKIIMH, 3KCTpeMyM (YHKIIUH,
HauOoJblllee M HAaWMEHbIllee 3HAueHUs (YHKIMU HA MPOMEXKYTKE; YMEHHE MPOBOAUTH
HCCIieIoOBaHue (PYHKITUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA U TpaduKu (DYHKIMI Ui pelieHusl ypaBHEHUH,
HEPaBEHCTB U 3aJ]a4 C MapaMeTpaMu; 300paxxaTh Ha KOOPAMHATHOM MIIOCKOCTU MHOKECTBA
pelieHnit ypaBHEHU, HEPABEHCTB U UX CUCTEM;



9) ymMeHuEe CBOOOHO OMEPpUPOBATH IMMOHATUSIMHU: TTOCIIEIOBATEIBHOCTD, apru(pMeTHIECKas
MpOrpeccusi, TeOMETPHUYEcKasi Mporpeccusi, OECKOHEYHO yObIBaIOIasi T€OMETpUYEeCKas
MpOrpeccusi; yMEHHE 3a/JaBaTh IOCIEHOBATEIBHOCTH, B TOM UHCIE C IOMOUIBIO
PEKYPPEHTHBIX GOPMYIL;

10) ymeHue omepupoBaTh MOHATUSIMU: HEMPEPHIBHOCTD (DYHKIIUH, ACUMIITOTHI Tpaduka
(GbyHKIIMU, TIepBasi ¥ BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUUECKUA U (PU3NIECKUI CMBICIT
MIPOU3BOIHOM, MEPBOOOpaA3Has, OINpEAETCHHBIM MHTErpajl; YMEHUE HAXOIUTh ACHUMITOTHI
rpadguka ¢GyHKIMH; YMEHUE BBIYUCISTH MPOU3BOJIHBIE CYMMBbI, MTPOU3BEICHUS, YACTHOTO U
KOMITO3UIMU (DYHKIIUN, HAXOAUTh YpaBHEHUE KacaTeIbHON K rpaduKy QyHKIUU;

YMEHHE HCIOIb30BaTh MPOW3BOIHYIO ISl UCCIENOBAHUS (PYHKIMH, IS HAXOXKICHUS
HAWIy4IlIeTO pEIICHUS B TMPUKIAJHBIX, B TOM YHCIE COIMAJIbBHO- 3KOHOMUYECKHX H
dbu3nuecKkux 3anadax, A ONPENeNIeHUsT CKOPOCTU U YCKOPEHHS; HAXOJIWUTh IUIOLIAIU U
00BbeMbl (UTYyp C TOMONIBIO MHTErpajia; MPUBOJUTH MPUMEPbl MATEMAaTHUYECKOTO
MO/JIETUPOBAHUS ¢ TOMOIIBIO TH(depEeHINATBHBIX YPAaBHEHUH;

11) ymeHue onepupoBaTh MOHSATUSIMHU: KOMIUIEKCHOE YHCIO, COIPSHKEHHbIE
KOMIUIEKCHBIE YHUCIIa, MOAYJIb U AapryMEHT KOMIUIEKCHOTO u4ucia, (opMa 3amucu
KOMIUIEKCHBIX 4Hcel (FreoMeTpuYecKas, TPUTOHOMETpHYECKass M ajreOpanyeckas); yMeEThb
MPOU3BOJIUTH apU(PMETHUYECKHE NEUCTBUS C KOMIUIEKCHBIMU YUCIIAMU; TPUBOJAUTH MPUMEPHI
WCIIOJTb30BAHU ST KOMIUIEKCHBIX YUCETT;

12) ymeHue cBOOOHO ONEPUPOBATH MOHITUSAMH: CpelHee apuMeTHdecKkoe, MeauaHa,
HauOoJbplllee 1 HAUMEHbIIIee 3HAUYCHUS, pa3Max, JUCIEPCUs], CTAHAAPTHOE OTKJIOHEHUE IS
OIMCAHMS YUCTIOBBIX JJAHHBIX; YMEHUE UCCIIEAOBAaTh CTATUCTUUECKHUE JAHHbIC, B TOM UUCIE C
MPUMEHEHUEM TIpaUUecKuX METOAOB M IJIEKTPOHHBIX CPEACTB; rpaUyecKu HCCIeA0BaATh
COBMECTHBIC HAOTIOJICHHS C TOMOIIBIO JUATPAMM PACCEMBAHUS U TMHEHHOM pErpeccuy;

13) ymeHHe HaXOOUTh BEPOSATHOCTU COOBITUH C MCIOJb30BAHUEM TI'PaPUUIECKUX
METO/0B; MPUMEHSTH JUIsl peleHus 3a1a4 (GOPMYJIIbl CJI0KEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEH,
dhopmyIly TIOJTHOM BepOSITHOCTH, opMyy bepHymmu, KoMOMHATOPHBIE GAKTHI U POPMYJIBI;
OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHUE ONEPUPOBATH MOHATUIMU: CIydyaiiHas
BEJIMYMHA, pACIpeAeTiCHNEe BEPOSITHOCTEH, MaTEeMaTHYeCKOe OXHUAAHWE, MJUCTIEPCUS W
CTAHJAPTHOE OTKJIOHEHHME CIyYaHOM BEIMYMHBI, (PYHKIMU PACIPEACTICHUS M IUIOTHOCTH
PAaBHOMEPHOT'0, MOKA3aTEIbHOIO U HOPMAJIbHOI'O PACHpENETIeHM; YMEHUE MCIIOIb30BaTh
CBOMCTBA U3YUYEHHBIX pACIpPEICTICHUN ISl pelIeHus 3a/1a4; 3HAKOMCTBO C MOHSTUSIMU: 3aKOH
OOJIBPIINX YMCENI, METOJbl BBIOOPOUHBIX WCCIEAOBAHUI;, YMEHHE IPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

14) ymeHme CBOOOIHO ONEPUPOBATH IMOHITHSMHU: TOYKA, MpsAMasi, IUJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUNA YyTroj, JABYTPAHHBIA Yroj, TPEeXI'paHHBIM yTOII,
MepeceKaronuecsi, MnapajyieibHble W CKpEUIMBAIOIIMeCs TpsMble, MNapayIeIbHOCTh U
MEPIEHIUKYIISIPHOCTD MPSMBIX U TFIOCKOCTEH, YTOJ MEX/TY MPSIMBIMH, YTOJI MEXTY MPSIMOM 1
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH;, yMEHHME HCIOJb30BaTh MPH PEIICHUHd 33144
M3y4eHHbIE (PAKThl M TEOPEMbl IUIAHUMETPUHU; YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB B
OKPYXAIIeM MHPE; YMEHUE OIepUupoBaTh MOHSATUSIMU: MHOTOI'PAHHMK, CEUEHUE
MHOTOTPaHHUKA, MPAaBUJIbHBIM MHOTOTPAHHUK, TPU3Ma, MUpaMuIa, GUrypa u moBepXHOCThb
BpallleHUs, IWIMHADP, KOHYC, map, cdepa, pa3BEepTKa MOBEPXHOCTU, CEYCHHs] KOHyca H
LMWJIMHIPA, NapajuleJbHble OCH WJIM OCHOBAaHMIO, CEYEHHUE Iapa, IUIOCKOCTh, KACAIOLIASICS
chepbl, UWIMHApPA, KOHYCAa; YMEHHE CTPOUTHb CEUYEHHWE MHOTIOTpAaHHHMKA, H300paxaThb
MHOTOTPaHHUKH, GUTYPBI U MOBEPXHOCTU BPAIICHUS, UX CEUEHHUS, B TOM YHCII€ C IOMOIIbIO
SJIEKTPOHHBIX  CPEICTB; YMEHHE IIPUMEHSTh  CBOWCTBA TEOMETPHUYECKHX  (uryp,
CaMOCTOSITEIFHO (POPMYITHPOBATH OINpPEAETICHHS U3ydyaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBAX M MPHU3HAKAX TCOMETPUUECKUX (UTYp, OOOCHOBBIBATH WJIM OINPOBEPraTh UX;
yMEHHE MPOBOAUTH Kiaccupukanuio QUryp mno pas3lIUuuyHbIM MPU3HAKAM, BBIOJHSTH
HEOOXO0IMMBbIE JOMOJIHUTEIbHbIE TOCTPOEHUS;

15) ymenune cBOOOAHO OMEPUPOBATH MOHITHSAMU: IUIOIMIAAb (PUTYPBI, 00beM (UTYDHI,
BEJIMYMHA YTJIa, PACCTOSIHHE OT TOYKU 10 IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMU,
PACCTOSTHUE MEXIYy IUIOCKOCTSMHM, IUIOWAAb C(hephl, IUIOUIAAb [MOBEPXHOCTU MHUPAMUIBI,
MpU3MbI, KOHYCa, HUJIUHIpPA, 00beM KyOa, MpsIMOYTOJIbHOTO Mapalijiesienunena, mipaMuibl,



MpU3MBI, LWIMHApPA, KOHYyca, IIapa; YMEHHE HAXOAUTh OTHOIIEHHWE OOBEMOB MOAOOHBIX
uryp;

16) ymeHnue cBOOOAHO OMEPUPOBATH MOHSITUSMU: JIBH)KCHHE, MapajlleIbHbIN MEepPeHoc,
CUMMCTPHUA Ha IUIOCKOCTH W B IIPOCTPAHCTBE, IIOBOPOT, Hp606pa30BaHI/Ie HOI[O6I/I}I,
HOI[O6HI)IC (bl/Il"ypI:I; YMCHHC PACIIO3HABATH PABHBLIC U HOJIO6HI)IC (bHprI)I, B TOM 4YHUCIIC B
IPUPOJE, UCKYCCTBE, APXUTEKTYpPE, YMEHHUE HCIOJIb30BATH I'€OMETPUUYECKUE OTHOILLIECHUS,
HaXOJUTh T€OMETPUUECKHUE BEJIUYUHBI (UIMHA, YTOJI, TUIOMaab, OObEM) IIPU PEIICHUH 3a7au
13 APYTruX yUeOHBIX MIPEIMETOB U U3 peallbHON KU3HU;

17) ymeHue cBOOOHO ONEPUPOBATH MOHATUSIMU: MIPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BCKTOP, KOOPpAHWHATBI TOYKH, KOOPAMHATBI BCKTOPdA, CYMMa BCKTOPOB, IIPOU3BCIACHUC
BEKTOpaA HAa YMCIIO, PA3JI0KEHUE BEKTOpaA IO 0a3ucCy, CKaIsIpPHOE MPOU3BEACHUE, BEKTOPHOE
MPOU3BEACHUE, YIOJl MEXKAYy BEKTOpPaMHU; YMEHHE HCIOJb30BATh BEKTOPHBIM U
KOOp,Z[I/IHaTHbIﬁ MCETOL JIA PCIICHUA TI'COMETPHUUYCCKUX 3alad K 3aJa4 APYyIrux yq€6HbIX
MPEAMETOB; OIIEPUPOBATh MOHATUSAMHU: MaTpula 2x2 v 3x3, oIpeneauTesb MaTpPUIbI,
FeOMeTpI/I‘{eCKI/Iﬁ CMBICIT OIIPEACTIUTCIIA,

18) YMCHHUEC MOJACIUPOBATH PCAJIbHBIC CUTyallMHW Ha S3BIKC MATCMATHUKH; COCTABJIATH
BBIPAXKCHUA, YPABHCHHS, HCPABCHCTBA W HMX CHCTEMBI IIO YCJIOBHIO 3aJa4u, HCCICOOBATDHL
IIOCTPOCHHBIC MOJICINW C HCIIOJIB30BAHHCM  allllapaTa anre6pm, HHTCPIIPECTUPOBATD
HOJ'Iy‘-ICHHBIfI pPeE3ybTAT, CTPOUTH MATCMATUUYCCKHUC MOJCIN C ITOMOIIbIO TCOMCTPHUCCKUX
MOHATUH U BCIIMYMH, pPCIIaTb CBA3AHHBIC C HHUMH IPAKTHYCCKUC 3ada4dr; COCTABIIATHb
BEPOSITHOCTHYIO MOJEIb U  HHTEPHPETUPOBATH IIOJNYYEHHBIM  PE3yibTaT; pelarb
IPUKIIAAHBIC 3aga4l CPpEACTBAMH MATECMATHYCCKOI'O adHAJIM3da, B TOM YHCIC COLHUAJIBHO-
9KOHOMUHNYECKOI'O U (bI/ISI/I‘ICCKOFO XapakTepa,

19) YMCHUC BBI6I/IpaTL HOI[XOI[SIIHI/IfI MCETOI HJId PCIICHUA 3aJavdr,; IMTOHHMaHUC
SHAYMMOCTH MATCMATUKU B U3YUCHUU IIPUPOAHBIX U O6H.[CCTB€HHBIX IpouecCoB U HBHCHI/IP'I;
YMCHHUC PACIIO3HABATDH ITPOSBIICHUC 3aKOHOB MATCMATUKHN B MCKYCCTBC, YMCHUC IIPUBOAUTDL
IIPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUUCKON U MUPOBOM MATEMATUYECKON HAYKU.

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpyaoeMKOCTh y4eOHOro mpeaMera cocraBisieT 9.28 3adyeTHbIX eauHHIb, 334.0
aKaJeMHUUYECKUX YacoOB.

1 — Ne i/t

2 — Tema (paznen) yueOHOTO TpeaMeTa, KypcoBasi paboTa (ITpOeKT), MPOMEKyTOUHAST aTTECTALINS
3 — Cemectp

4 — Buipl KOHTAKTHOM paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)
4.1 - JI (JIexummn)

4.2 — Jlexiuu B BHUJIE TPAKTHYECKOM MOATOTOBKH

4.3 — 13 (ITpakTUueckue 3aHITH)

4.4 — ITpakTUUeCKHE 3aHITHUS B BUJIC MPAKTUYECKON MTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUAEC MPAKTHIECKOM MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUUECKOTO OOYUECHUS)

4.9 — KO (KoHTpoab Ha sK3aMeHe)

5 — KoHTpoIb (B aKaJIeMHUYECKUX Yacax)

6 — CamocTtosiTennpHast paboTta (B akaJeMUYECKUX Yacax)



7 — @opMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

4.10 -V (Vpokn)

4.11 — C (CemuHapckue 3aHATHS)

1 2 3 7
4114243144145 ]146(4.10)14.11(4.7]148|4.9
1 | MHoxecTBO 1 16 YCTHBIN
TIEACTBUTEITHHBIX OTBET,
YHCel. MUCbMEHHA
MHOTOYJICHBI. s paboTa
PanmmonanbHbie
ypaBHEHUS U
HEpaBEHCTBA.
Cucremsl
JIMHEWHBIX
ypaBHEHUN
2 | ®yHKUIUH U 1 12 YCTHBIA
rpaduKH. OTBET,
Crenennas MUCbMEHHA
dhyHKLIMS C st pabota
LEJIbIM
roxasaTeyeM
3 | Apudmernuecku | 1 6 YCTHBIN
1 KOpeHb n-oi OTBET,
CTEMEHU. MHUCbMEHHA
HMppanmonanbHbl s paboTa
€ YpaBHECHHS
4 | IlokazartempHas | 1 6 YCTHBIN
byHKIHUS. OTBET,
IToka3zatenbHble MHUCbMEHHA
ypaBHEHUS s pabota
5 | JTorapudpmuueck | 1 8 YCTHBIN
ast QyHKIIUSL. OTBET,
Jlorapudmmueck MUCbMEHHA
1€ YpaBHEHUS st paboTta
6 | Tpuronomerpuu | 1 14 YCTHBIN
ecKue OTBET,
BBIPAXKEHUS U MHUCbMEHHA
ypaBHEHUS st paboTta
7 | IocnenoBatenpH| 1 6 YCTHBIN
OCTH U OTBET,
MIpOrpeccuu MHUCbMEHHA
s paboTa
8 | HenpepbiBuble | 1 12 YCTHBIN
dbyHKIIAA. OTBET,
ITpousBoaHas IMUCBMEHHA
s paboTa
9 | BBenenue B 1 16 YCTHBIN
CTEPEOMETPHIO OTBET,
MICbMEHHA
st pabota
10 | Bzaumuoe 1 10 YCTHBIN
pacrnonoxeHnue OTBET,
MIPSIMBIX B MICbMEHHA
MIPOCTPAHCTBE st paborta
11 | IMapamnensHocT | 1 14 YCTHBIN




b IIPSIMBIX U OTBET,
IJIOCKOCTEHN B MHCbMEHHA
MIPOCTPAHCTBE s paboTa

12 | OnemeHTHI 4 YCTHBIA
Teopuu rpados OTBET,

MICbMEHHA
st pabota

13 | Cnyyaiinbie 2 YCTHBIN
OTIBITHI, OTBET,
CITyJaifHbIE MMCbMEHHA
COOBITHS U st pabota
BEPOSITHOCTU
COOBITHI

14 | Apyrue hopmsl 2 TECTUPOBAH
KOHTPOJIS ue,

cobecenoB
aHue

15 | UccnenoBanue 12 YCTHBIN
dbyHKIMIA ¢ OTBET,
IIOMOIIBIO MHUCbMEHHA
IIPOU3BOIHOM s paboTa

16 | ITepBooOpasHas 12 YCTHBIN
U UHTETpai OTBET,

MUCbMEHHA
s paboTa

17 | I'padukn 8 YCTHBIN
TPUTOHOMETPHUYIEC OTBET,
CKUX (PYHKITUH. MUCbMEHHA
Tpuronomerpuu st pabota
eCKue
HEpaBeHCTBA

18 | UppammoHaibHbI 12 YCTHBIN
e, OTBET,
MOKa3aTelbHbIE MUChMEHHA
u s paboTa
JoTapuQMIIEcK
Ve HepaBeHCTBA

19 | Kommutekcubie 6 YCTHBIN
qucna OTBET,

MUChbMEHHA
g pabota

20 | HatypanbHble u 4 YCTHBIN

LIeJIbIe YHCTIa OTBET,
MUChMEHHA
g pabota

21 | Cucremsbr 8 YCTHBIN
palMOHATBHBIX, OTBET,
MppaluoOHATbHBI MUChbMEHHA
X s paborta
ITOKa3aTeTbHBIX
u
JIoTapuPMUUEcK
WX ypaBHEHUN

22 | 3apaum ¢ 8 YCTHBIN
rmapamMeTpaMu OTBET,

MUCbMEHHA

s paboTa




23 | IlepneHauKymIsip 14 YCTHBIN
HOCTb IIPSIMBIX U OTBET,
IJTIOCKOCTEH B MHUCbMEHHA
MIPOCTPAHCTBE st paboTta

24 | Yrael u 14 YCTHBII
paccTosiHUs OTBET,

MHUCbMEHHA
s paboTa

25 | MHororpaHHuk 8 YCTHBIN

u OTBET,
MHUCbMEHHA
s paboTa

26 | BekTopsl B 4 YCTHBIA

IIPOCTPAHCTBE OTBET,
MUCbMEHHA
s paboTa

27 | Anamutrueckast 12 YCTHBIN

TEOMETPHS OTBET,
BHEAYIUTO
pHast
CaMOCTOSIT
elbHas
pabora

28 | Ilmomans 14 YCTHBIN
IIOBEPXHOCTU OTBET,
MHOTOI'PaHHUKOB BHEAYAUTO
. O6BEM pHas
MHOTOTPaHHUKO CaMOCTOSAT
B eIbHAS

pabota

29 | Tena BpaleHus. 12 YCTHBIN
ITnomanu OTBET,
ITOBEPXHOCTHU BHEAYIUTO
TEJ BpallcHUS. pHast

CaMOCTOSIT
enbHas
pabota

30 | O6beMsI TN 10 YCTHBIN
BpAIlCHUS OTBET,

BHEAYAUTO
pHas
CaMOCTOSAT
ebHAas
paboTta

31 | AsmwkeHus BHEAyJIUTO

pHast
CaMOCTOSAT
eIbHAS
paboTa

32 | Onepaiuu Haj 4 YCTHBIN
MHOXECTBAMHU U OTBET,
COOBITHSIMU. MMICbMEHHA
Croxenue u st pabota
YMHOKEHUE
BEPOATHOCTEM.

VYcnoBHad

BEPOSTHOCT.

HezaBucumelie




COOBITHS
33 | DneMeHThI 4 YCTHBIN
KOMOWHATOPUK OTBET,
u MUCbMEHHA
g pabota
34 | Cepun 4 YCTHBIN
MIOCIIeIOBATETbH OTBET,
BIX UCITBITAaHUH. MMChbMEHHA
Hcnwrranus s paborta
Bbepnynnu.
CrnyyaifHbIi
BBIOOD U3
KOHEYHOU
COBOKYITHOCTH
35 | Cayuaiinbie 4 YCTHBIN
BEJIMYUHBI U OTBET,
pacnpeneneHus MUChbMEHHA
s paboTta
36 | DmeMeHTHI 4 YCTHBIN
MaTeMaTUYeCKOM OTBET,
CTaTUCTUKHU MUChbMEHHA
s paboTta
37 | HenmpepoiBHBIE 4 YCTHBIN
ClyJaiHbIe OTBET,
BEJIMYUHBI MUChMEHHA
(pacmpeneneHus) s paboTa
, TOKa3aTeIbHOE
1 HOpMaJIbHOE
pacrpeneneHus
38 | Pacnipenenenue 2 YCTHBIN
ITyaccona OTBET,
MUChbMECHHA
st paborta
39 | Ok3amen 4 2 cobecenoB
aHue
Uroro 0.0 0.0 0.0 3121 0.0 | 0.0]10.0]0.0]4.0] 16.
.0 0
5. COAEPKAHUE YYUEBHOI'O ITPEJIMETA
5.1. Ypokn
Ne i/ HaumMeHoBaH1e TeMbI CopepxaHue TeMbI (pa3aena)
n (pa3znena)
1 Paznen  1:  MHoxecTtBo | Ypok 1. MHOXecTBO, oniepallud HaJ MHOXECTBAMU U
JIEICTBUTEIIbHBIX yucen. [ ux  cBomcrBa.  [uarpammel  Oinepa- BenHna.
MHOTO4JICHBI. IIpuMeHeHHE TEOPETUKO- MHOKECTBEHHOTO aImnapara

PannoHaabHbIe YpaBHEHUS U
CucreMmsl

HEPABEHCTBA.
JIMHENHBIX YPABHEHUU.

JUTSL pELIeHU s 3a1a4
Vpoxk 2. PaunmonanpHble uucia. OOBIKHOBEHHBIE U
JeCATUYHbIE  IpOOM,  TPOIEHThI, OECKOHEUHbBIE
nepuoauyeckue napoou. Ilpumenenne papobeil u
MPOLIEHTOB 151 peIlIeHUs MPUKIIAIHBIX 3a/1a4

Vpok 3. [lelictBuTenbHble uucia. PamuoHanbHble U
MppaImoHalIbHbIC YUCIIa. ApHU(PMETHUUECKHE OTICPaAIlUN
c IEeNCTBUTENHLHBIMA YUCIaMU. Monaynb
JEMCTBUTEIIBHOI'O UHCJIa U €0 CBOMCTBA




Vpok 4. Tlpubmmxk€HHbIE BBIYUCICHUS, IPaBUIIa
OKpYIJIEHMS, TIpUKUAKA U OLIEHKa pe3yJbTara
BBIYUCIICHU I

Vpok 5. OcHOBHBIE METOABI pPEIIEHUS LEIbIX U
TpOOHO-pALIMOHATBHBIX YPABHEHUI U HEPABEHCTB
Vpok 6. MHOrouwieHol OT OJHOM II€PEMEHHOM.
JeneHue MHOrowjieHa HAa MHOTOWIEH C OCTAaTKOM.
Teopema besy

Ypox 7. Martpuua cuCTeMbl JMHEWHBIX YPABHEHUWH.
Omnpenenurenab MaTpuilbl 201 2£ro reoMeTpUUYECKUN
CMBICII U CBOMCTBA; BHIUMCIICHUE €TI0 3HAUCHUSI.

VYpok 8. IIpodeccnoHanbHO- OpPHUEHTHPOBAHHOE
colepkaHue (CoAep)KaHUEe MPUKIATHOTO MOIYJIS):
"Pemienue mpukiagHbIX 3a7ad C IMOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUI"

Paznen 2: ®@yHkuMu u
rpaduku. Crenennas
byHKIHISA c LEeTTbIM
IIOKa3aTeleM.

VYpok 1. @yHkums, cmocoObl 3amaHus (yHKIUU.
Bzaumuno  oOparable  Qynkummn.  Kommnosumms
¢dbynkuit.  I'padux  dyHKIMu.  DaeMeHTapHBIC

npeobpazoBaHus rpaduKOB QyHKITUMA

Vpok 2. OO6nacte omnpeneieHuss U MHOXECTBO
sHaueHnit ¢yakuun. Hymu ¢ynkmuu. [lpomexyTku
3HAaK MIOCTOSIHCTBA

Vpox 3. UYérueie u  HeYETHBIE  (DYHKIUU.
[lepnoanueckue GyHKIMH. [TpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl 1 MUHHUMYMBI
dbyHKIIUN

Vpok 4. JluneiHasi, KBaJapaTU4yHass U JpPOOHO-
JuHeWHas (QyHKUUU. DIEeMEHTApHOE HCCIeAOBAHUE U
MOCTpoeHue rpauKoB 3TUX GYHKIIMI

Vpok 5.CreneHb C IeNbIM IOKa3aTeiaeM. buHoOM
Hprorona.

Vpok 6. CrenenHast ¢GyHKIHMS C HaTypaJdbHBIM U
LeIbIM nokazateneM. E€ cBoiicTBa u rpaduk

Paznen 3. Apudmernueckuit

KOpPEHb N- OH  CTEIECHU.
HNppauuonanbHeie
YPaBHEHHSI.

VYpok 1. Apudmerndyecknii KOpPEeHb HATypajJbHOU
CTeNeHU U ero coiicrBa. [IpeoOpa3oBaHMs YMCIOBBIX
BBIPAKEHUH, COJIEPKAIIUX CTEIIEHU U KOPHHU.

Vpox 2. HppamnuoHanbHble ypaBHEeHHs. OCHOBHBIC
METO/IbI PEIICHUS] HPPAIlMOHAIBHBIX YPaBHEHUN

VYpok 3. CBoiicTBa u rpaduk KOpHS N-0H CTENIEHN KaK
(yHKIMH OOpaTHOW CTENEHHM C HaTypajJbHBIM
rokasartesieM

Paznen 4. IlokaszarenbHas
¢ynkuusa.  [lokazaTtenbHble
ypaBHEHUS.

Vpox 1. Ctenenb ¢ parmoHaIbHBIM MTOKa3aTeIeM U €€
CBOMCTBaA

Vpok 2. TlokaszatenbHast (yHKIMS, €€ CBOMCTBA M
rpaduk. HWcmons3oBanue rpaduka QYHKIMH IS
pEIIeHNS] YpaBHEHUIMA

Vpok 3. Iloka3zatenpHble ypaBHeHHS. (OCHOBHBIE
METO/IbI PEIIEHUs] TOKA3aTEIbHBIX YPaBHEHUI

Pazpnen 5. Jlorapudmudeckas
GyHKLIMS.
Jlorapupmuueckue
ypaBHEHMUSI.

Vpox 1. Jlorapudm uwmcnma. CpoiicTBa morapudma.
JecaTrUHbBIC U HATYpaAJIbHBIC JTOTapUPMBI

Vpox 2. IIpeobpazoBaHue BbIPpAKEHUN, COIEPKAIIUX
JorapudMbl




Vpoxk 3. Jlorapudmuueckast GpyHkius, e€ CBOWCTBA U
rpaduk. Wcmnonws3oBanue rpaduka QYHKIMH IS
pelieHus: ypaBHEHUM

VYpok 4. Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE
METO/IbI PeIIeHUs IOTapu(PMUUECKUX YPaBHEHUM

Pasnen
Tpuronomerpuueckue
BBIPAXXEHUS U YPABHEHUS.

Vpok 1. CuHyc, KOCHMHYC, TAHI€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
ApKTAHI'€HC YUCIOBOI0 apryMeHTa
VYpox 2.  TpuroHomerpuueckas
omnpeiesieHue TPUTOHOMETPUUYECKUX
YHUCJIOBOT'O apryMeHTa

VYpok 3. OcHOBHBIE TPUTOHOMETpUYECKUE (POPMYITBI
Vpox 4. Ilpeobpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAXKEHUMN

Vpok 5. PellieHue TpUroHOMETPUUECKUX YPABHEHUMN
Vpok 6. PellieHne TpUroHOMETpUUECKUX YPaBHEHUH
VYpox 7. Perienne TpPUroHOMETPUYECKUX YPABHEHUI

OKPYKHOCTb,
(byHKIIMI

Pazmen
ITocnenoBaTeabHOCTH
MPOTPECCUM.

u

Vpox 1. IlocrnemoBaTelnbHOCTH, CIOCOOBI 3aJaHUS
nocjienoBaTelbHOCTe.  MeTon — MaTeMaTU4YecKOu
WHTyKIIVH. MoHOTOHHBIE u OrpaHUYEHHbIE
rocienoBaTeabHOCTH. VMcTopus aHanmn3a OECKOHEUHO
MaJIbIX

Vpox 2. ApudmeTnueckas Mporpeccus.
I'eomeTpuyeckas Mporpeccus. beckoneuno
yObIBaromasgs reomerpuueckast mnporpeccus. Cymma
OECKOHEYHO yObIBaroIIeH r€OMETPUUYECKON
IIPOrPECCUU

Vpox 3. IlpodeccnmoHadbHO- OPUEHTUPOBAHHOE
cojep)kaHue (CoAep)KaHue MNPUKIATHOTO MOJYJIS):
"Ilpoctie ¥ crmoxHble npoueHThl. [IpoueHTHbIE
BBIYHUCIICHUS B TPOGECCHOHANIbHBIX 3aqa4yax”

Pazpnen 8.
¢ynkuuu. [TponsBogHas.

HenpepsiBHbIE

VYpok 1. HenpepbiBHble (QYHKIMM M WX CBOMCTBA.
Touka pa3pbiBa. ACUMITOTHI TPAGUKOB PYHKITHI
VYpoxk 2. Meton HHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB
Vpox 3. [IlpumeHeHue CBOWCTB HENPEPBIBHBIX
(dbyHKIUH 47151 peleHus 3a1a4

Vpox 4. Onpenenenue npousBoaHoM. [IponusBoiHbIE
9JIEMEHTAPHBIX (DYHKIIHIA.

Vpox 5. IlpousBogHasi CyMMBbI,
YACTHOTO U KOMITO3UIIUU (DYHKIUI
Vpok 6. I'eomerpuueckuii U (PU3UUYECKUN CMBICI
IIPOU3BOIHOMN

ITPOU3BEICHUS,

Pazmen 9. Bsenehnue

CTEPEOMETPHIO

B

Vpox 1. Ucropus pa3BuTus CTepeoOMETPUMN KaK HAYKU
U e€ poJib B Pa3BUTUU COBPEMEHHBIX WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH. [MonsTrs
CTepEOMETPHH: TOYKa, npsiMasi, IJIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE TTpaBUjIa M300paKEHUS HA
PUCYHKE  TUIOCKOCTH,  MapaUIeIbHBIX  MPSIMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

VYpok 2. TloHatus: mepeceKaromuecss IUIOCKOCTH,
MEPECEKATOITUECS npsiMasi u MJIOCKOCTB;
MOJIYITPOCTPAHCTBO




Vpoxk 3. MHOrorpaHHUKH, U300 paKeHUue MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX duryp, HECYLIECTBYIOLIUX
00BEKTOB

VYpok 4. AKCHOMBI CTEpEOMETPHUH U TIEPBBIE CIICACTBUS
3 Hux. CriocoOb! 3aaHUs MPSIMBIX M IUIOCKOCTEH B
npoctpaHcTBe. O003HAUEHUS MPSIMBIX U TIIOCKOCTEN
Vpoxk 5. M3o0pakeHue ceuyeHUil mupamubl, Kyba u
MpU3MBI, KOTOpbIE MPOXOAAT dYepe3 ux peodpa.
N300paxeHue rnepeceueHust MOJyYeHHbIX ITIOCKOCTEMH.
PackpammBaHue IOCTPOEHHBIX CEYEHMH pa3HbIMU
LIBETAMU

Vpok 6. Metoa ciemoB i TMOCTPOCHUS CEUCHUIA.
CaolicTBa nepeceyeHnii MPsSIMbIX U IIIOCKOCTEN

Vpoxk 7. IloctpoeHune ceyeHHil B mupamuae, Kyoe mo
TpéM ToukamM Ha peébpax. Co3maHue BBIHOCHBIX
YEPTEKEN U 3aMUCh IArOB ITOCTPOCHUS

Vpok 8. IloBropenue manumeTpun: Teopema o

10

Paznen
pacnooxkeHue
MPOCTPAHCTBE

10.B3anmMmHOEe
MpSIMBIX B

MPOMOPLUOHAIBHBIX OTpE3Kax. ITonobue
TPEeyroJIbHUKOB

Vpok 1. B3aumHOe pacrnoysioKE€HHE NpSIMbIX B
MIPOCTPAHCTBE. CxpeluuBaronmecs MpsiMbIe.
ITpuznaku CKPENIUBAIOIIUXCS MPSIMBIX.
[TapamienbHble IpsMbIE B IPOCTPAHCTBE

Vpok 2. Teopema 0O  CyLIECTBOBAHUM U

€IMHCTBEHHOCTH MPsIMOW  MapajuleibHONH JTaHHOU
MPSIMOM, MPOXOISIIEN 4Yepe3 TOUYKY MPOCTPAHCTBA U
HE JIexaled Ha JaHHOW IpsMoi. Jlemma o
MIEPECEUEHUH TaPaJUIEIIbHBIX IPSAMBIX IUIOCKOCTHIO
Vpok 3. IlapamnenbHOCTh Tpex npsiMbix. TeopemMa o
TpEX  IapajUuleIbHBIX  NpsMbIX.  Teopema o
CKPELLUBAIOIINXCS MTPSIMBIX

Vpoxk 4. [lapannenbHoe npoektupoBaHue. OCHOBHbBIE

CBOICTBA napasuieIbHOTO MPOEKTUPOBAHUS.
HN3ob6paxenue pasHbIXx (uryp B HOapauieIbHOU
MIPOEKITUN

VYpok 5. LeHrpanbHas mnpoekius. Yroi ¢
COHAIIPABIICHHBIMU  CTOPOHAMHU.  YTOI  MEXKIY
MPSIMBIMU

11

Pazgen 11. [MapannenbHOCTh
NPsIMBIX W IUJIOCKOCTEN B

MPOCTPAHCTBE

Vpok 1. TloHsiTUs: NapajyieIbHOCTh MPSIMON U
IJTIOCKOCTH B MPOCTPAHCTBE. [Tpusznak
napauieIbHOCTH MOpsMOM U 1iockocTu. CBOMCTBa
MapayIeIbHOCTU MPSIMOM U TIIIOCKOCTHU

Vpoxk 2. IloctpoeHue cedyeHus, MPOXOASIIETO Yepes
JAHHYIO MPSIMYIO Ha 4YepTexe M MNapauieIbHOTO
Ipyrou npsimoid. Pacuér oTHoleHuit

Vpoxk 3. IlapamienbHas NpoeKlus, TPUMEHEHUE 14
MOCTPOEHHUSI CeYeHUN Kyba U mapajulelienure/a.
CaoiicTBa napaJsuieienunena u Ipu3Mbl

Vpox 4. IlapamnenbHble IUIOCKOCTH. [lpu3zHaku
MapauieIbHOCTU JBYX IJIOCKOCTEMN

Vpok 5. Teopema o0  mapamieIbHOCTM U
€IUHCTBEHHOCTH IUIOCKOCTH, NPOXOASILIEH 4epe3
TOUKY, HE MPUHANISKAIIYI JTAaHHOW IUIOCKOCTH U
CIIEACTBUS U3 HEE




Vpok 6. CpolicTBa NapajuielIbHbIX IIIOCKOCTEH: O

napajuleIbHOCTH  TPSAMBIX  IIEpeceyeHuss  Ipu
MEPECEUEHNH  ABYX  MNapaJUIeIbHbIX  IJIOCKOCTEH
TpeTheil; 00 OTpe3Kax NapaJUIEIbHbIX MPSMBIX,

3aKIIIOUEHHBIX MEXIY MapauieIbHBIMHU MIOCKOCTSIMU;
O TMEepeceueHnH MpsIMOM C JBYMs MapaieIbHbIMU
IUIOCKOCTSIMU

Vpok 7. CgoiictBa Kyba H HOPSIMOYTOJIBHOTO
napasuieienumnena. BpluucieHne UIMH OTPE3KOB B
KyOe U IpSAMOYToJIbHOM Napajuleenumesie
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Pasznen 12. OJeMEHTEI

Teopuu rpadoB

VYpok 1. I'pad, cBs3HBIIM Tpad, mpeacTaBIeHue 3a1a4n
c momomiplo  rpada. Crenensb (BaJIECHTHOCTD)
BepnHbL. [1yTh B rpade. Llernu u nukiibr

Vpok 2. I'padsr Ha miockocTu. lepeBo ciaydaitHOTO
JKCIEPUMEHTA

13

Paznen  13.  Chyuvaiinele
OTIBITHI, CITyYaiHbIE COOBITHS
Y BEPOSITHOCTH COOBITHI

Vpox 1. ChayuaiiHble SKCIEPUMEHTHI
CllydaliHble  COOBITHS.  DJIEMEHTapHbIE
(ucxonpl). BeposiTHOCTh  ciydaifHOTO
BepositHocT  coOpITMII B ombITax C

BO3MOXXHbBIMHU 3JICMCHTAPHBIMU COOBITUSIMH

(ombITHI) U
COOBITUS
COOBITHS.

paBHO

14

Pasnen 14. CemecTpoBblii
KOHTPOJIb

Vpox 1. CemecTpOBBIIi KOHTPOJIb

15

Pasnenr 15. WccnemoBanue
GyHKIMA ¢ TIOMOIIBIO
NIPOU3BOIHOMN

Ypox 1-2. ITpumenenue

WCCIIeIOBAaHUIO  (PYHKIMIA  Ha
3KCTPEMYMBbI

Vpok 3-4. Haxoxnenue HAUOOJIBIIETO u
HaMMEHBIIIET0 3HAYEHUs HENPEpbIBHON (YHKIMHU Ha
OTpe3Ke

VYpok 5. [IlpodeccnonanbHO- OpPUEHTHPOBAHHOE
colepkaHue (coAepkaHue MPUKIATHOTO MOJIYJIS):
"[lpumMeHeHre  MPOU3BOAHON  JUISI  HAXOXKIACHUS
HAWJIy4IlIero peleHus B MPUKIAIHbIX 3aqauax"”

Vpox 6. [TpumeHeHre TpOU3BOTHOM 151 OTIPEACICHUS
CKOPOCTM UM  YCKOPEHHUs IIpoliecca, 3aJaHHOTrO
hopmyIoit miau rpapuKoM

MIPOU3BOIHOMN K
MOHOTOHHOCTb U
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Paznen 16. IlepBooOpasHas
Y MHTETpaIT

Vpox 1. IlepBoobGpasznas. IlepBooOpa3Hbie
aneMeHTapHbIX GyHKOuA. [lpaBuina HaXoXIeHUS
nepBooOpa3HbIX. HeonpeneneHHbllt HHTETpas

Vpoxk 2. BeruucieHue onpener€éHHOro MHTErpala Io
dopmyne HrproTona- Jleitbnuma. I['eomerpuueckuit
CMBICII OIIPEJEIIEHHOTO UHTErpaia

Vpox 3. IlpumeHeHue uHTErpaia Jis HaXOXKIACHUS
TUI0IIAIeN TUIOCKUX (UTYp

Vpok 4. IlpumeHeHue HHTerpajga sl HAXOXKICHUS
obbema Ten

VYpok 5. Tlpumepsl pemrennii auddepeHImaIbHbIX
YPaBHEHUI

Vpoxk 6. MaremaTuueckoe MOJAEIUPOBAHUE PEATIbHBIX
npoieccoB ¢ nomoniplo  AuddepeHInaIbHbIX
YpaBHEHUI

17

Paznen 17. I'paduku

Vpok 1. Tpuronomerpuueckre GyHKIIUH, UX CBOMCTBA




TPUTOHOMETPUIECKHUX
(hyHKIIMIA.
TpuronomeTpudeckue
HEPaBEHCTBA

1 rpaduKu

Vpok 2. Otbop KOpHEH TPUTOHOMETPUUYECKUX
ypaBHEHUH C  TOMONIBIO  TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

Vpox 3. PemieHue TpUTrOHOMETPUUECKUX YpPAaBHEHUU
pPa3IUYHBIMU croco6ami. Ot6op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUN

Vpok 4. PelieHne TpUroHOMETPUYECKUX HEPABEHCTB
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Pasnen 18.
UppaunonaneHele,
MoKa3aTelIbHbIE "
JorapupMUUIECKre
HEPaBEHCTBA

VYpox l. OcHOBHBIE METO/IbI pelieHus
MOKa3aTeJbHbIX HEPABEHCTB

VYpok 2. OcHOBHBIE METObI
peIIeHus JIoTapu(MUIECKUX HEPABECHCTB

VYpok 3. Pewenne JorapuMUYECKuX u
MOKa3aTeJIbHbIX HEPABEHCTB

Vpok 4. I'paduueckue METO/IbI peleHus
MMOKa3aTeJIbHBIX U JIOTAPU(MHUUCCKUX YpaBHEHUM
VYpok 5. I'paduueckme  MeTompl  pelieHUs
MOKa3aTeJbHBIX U JIOTapU(PMHUIECKUX HEPABEHCTB
VYpox 6. OcCHOBHBIE METO/BbI pelIeHus
UppAIMOHAIBHBIX HEPABEHCTB

19

Pazmenr 19. KomriuiekcHble
qucia

VYpok 1. Kowmmtekcuble uncia. Anredpanyeckas u
TPUTOHOMETpHUYECKast (POPMbI 3aITUCH KOMILJIEKCHOTO
qucia

Vpox 2. ApudmeTrnueckue ornepauu c
KOMITJIEKCHBIMH YHUCTIAMH

Vpox 3. H3o0OpaxkeHue KOMIUIEKCHBIX YHCEI Ha
KoopauHaTHOM  miockoctu. Dopmyna Myaspa.
KopHu n-oii cTernenn u3 KOMIUIEKCHOTO YKCIIa

20

Pa3znen 20. HatypanbHble u
LeJIble YHUCIIA

Vpox 1. HarypanpbHble U  1eJible  YHUCHA.
[IpumeneHne NpU3HAKOB JEIUMOCTU LEJIBIX YHUCEI.
[TpumeHeHre MpU3HAKOB JIEIIMMOCTH LIEJIBIX
yucerr: HOJl mn HOK

Vpoxk 2. IlpuMeHeHUEe MPU3HAKOB JETUMOCTH IEIbIX
YHUCeIl: OCTaTKH Mo Moayito. Anroputm EBkimma ms
pelIeHus 3a4a4 B LEJIbIX YUCTIAX
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Pasnen 21. CucreMsl
paImoHaIbHBIX,
UPpPpaIMOHATBHBIX
MOKa3aTeIbHbIX n
JorapupmMuUecKux
YpPaBHEHUM

Vpok 1. Cucrema M COBOKYNHOCTb YpaBHEHUHU.
PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI- CIIEACTBUS.
OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAJIbHBIX YPABHEHUN

Vpok 2. OCHOBHbIE METOABI PEUIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3ATEIbHBIX YPABHEHUIN

Vpok 3. OCHOBHbIE METOHbI pEIIEHUSI CUCTEM U
COBOKYITHOCTEM JTOTapU(MUYECKUX ypaBHEHUI

Vpok 4. IIpumMeHeHne  CHUCTEM K PEIICHUIO
MaTEMaTUYECKUX 3a4ad MW 3aJad M3 Ppa3IUyHbIX
obyiacTell HAyKU M peasibHOM >KU3HU, MHTEPIpeTaIs
MTOJIyYEHHBIX PE3YyJIbTaTOB
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Pasgenr 22. 3amauu ¢
napaMeTpamu

Vpoxk 1. PanimoHanbHble ypaBHEHHSI C MapaMeTPAMU.
HppanmonanbHbie ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

VYpok 2. [IlokazarenpHble U JorapuMUIecKHe
YPaBHEHMS], HEPABEHCTBA C apaMeTpaMu




Vpox 3. TpuroHomeTpuueckue YypaBHEHUS C
napaMeTpamu
Vpoxk 4. HepaBeHcTBa ¢ mapameTpamMmu
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Paznen
[lepnieHAUKYISIPHOCTD

23.

IpsAMBIX U IUIOCKOCTEN B

MPOCTPAHCTBE

Vpox 1.IleprneHauKyasspHOCTh MPSIMOM U TIJIOCKOCTH.
[Tpu3sHak nepneHaAuKyJISIPHOCTH IPSAMOM U INIOCKOCTH
VYpox 2. [InockocTy 1 nepneHANKYJIISIPHBIE UM MTPSIMbIE
B MHOTOTpaHHHUKAX

Vpox 3. Ilepnenaukynsp u HakjgoHHas. [TocTtpoeHue
MEPIEHAUKYIISAPA U3 TOUYKHU Ha IIPAMYIO

Vpox 4. Teopema o Tpéx meprneHIUKYIApax (MpsMas u
obpaTHas)

VYpok 5. YToa Mexy CKpEIUBAIOIIUMUCS MTPIMbIMU
VYpok 6. OproronaneHoOe IIPOEKTUPOBAHUE.
[Toctpoenune ceueHuit kyOa, MPU3MBI, MPABWIHLHON
MUPaMHUAbI C IOMOIIBIO OPTOTOHAIBHON MPOEKIIUH
VYpox 7. IlpusHak nepneHAUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CHMMETPUU
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Pasznen 24. Vsl
paccTosiHUS

u

Vpox 1. IloBTropeHme: yrom Mexay NpSMBIMH Ha
IJIOCKOCTH,  TPUTCOHOMETPUST B  IPOU3BOJIBHOM
TpeyrojbHUKE, TeoOpeMa KOCHHYCOB. ['eoMeTpuueckue
METOAbl BBIUMCICHUS YIJIa MEXAy NPSIMbIMU B
MHOTOTpaHHUKAX

Vpox 2. JIByrpanubiii yron. CBOWCTBO JIHMHEHMHBIX
YTJIOB ABYTPAHHOIO yTJIa

Vpoxke 3. IlepnennukynspHsie miockoctu. CBoicTBa
B3aMMHO IEPIEHAUKYISAPHBIX IUIOCKOCTed. Ilpu3Hak
MEPIEHAUKYIISIPHOCTH INIOCKOCTEH; TeopeMa O MpsIMO
MIEpECEYEHUs NBYX IUIOCKOCTEM NEPIEHINKYISPHBIX
TPEThEN IIJIOCKOCTU

Vpok 4. IlpsMoyrosbHbIN mNapajulelienunesn; Kyo;
U3MEPEHUS, CBOICTBA MPSIMOYTOJIBHOTO
napasuieyenunena

Vpoxk 5. CrepeomeTpruuecKkue U MPUKJIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACHOJIOKEHHEM MPSIMBIX U
IJIOCKOCTH

Vpox 6. PaccrosiHme OT TOYKM J[JO ILUIOCKOCTH,
pacCTOSIHUE OT NPAMOM 0 IJIOCKOCTU

Vpok 7.  BbluuciaeHMe  pPACCTOSIHUM  MEXKIY
CKPEILLUBAIOIIUMUCSA NPSAMbIMHU c MIOMOILBIO
MEPIEHAUKYIIPHON MIIOCKOCTH
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Paznen 25. MHororpaHHUKU

Vpok 1. Ilupamupa. Bunsl nupamun. IlpaBunbHas
nupamuaa

ypok 2. Ilpusma. Ilpsimass u HakJIOHHAas TPU3MBI.
[IpaBuibHas npusma

Vpok 3. Ilpsmoii mapaienenunes, MpsMoOyTroabHbIN
napaJsuiesienuesi, Kyo

Vpok 4. Beinykible MHOTOTpaHHUKU. Teopema
Ditnepa. ITpaBunbHBIE u ITOJIYITPABUIIbHBIE
MHOTOTPaHHUKHU

26

Paznen 26. BekTopsl
MPOCTPAHCTBE

B

Vpok 1. IloHarue BekTOpa HA TIUIOCKOCTM U B
npoctpanctBe. CymMMa U Pa3HOCTb BEKTOPOB.
ITpaBuiio mapamnenenumnena. Y MHOKEHHE BEKTOpa Ha
YUCIIO




Vpoxk 2. CxangapHoe npousBeaeHue. Beruncinenue yria
MEX/1Yy BEKTOPAMH B IPOCTPAHCTBE
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Pasnen 27. Aunanuruueckas
reoOMeTpus

Vpox 1. KoopaumHaTbl BeKTOpa Ha IUIOCKOCTU U B
npocrpaHcTse. [Ipocreine 3agaun ¢ BEKTOpamu
Vpok 2. YpaBHeHUE NPSIMOM, MPOXOSIIEH Yepe3 ABe
TOYKH.

Vpoxk 3. YpaBHeHHE MIIOCKOCTH, HOPMaJlb, YPABHEHUE
IJIOCKOCTH B OTPE3KaxX

Vpok 4. BekTopHO€ Mpou3BeAcHUE

Vpox 5. AHaTUTHYECKUE METOIBl pacuéTa yria Mexmay
MPSIMBIMU B MHOTOTpaHHUKAX

Vpok 6. ®opMmyna pacCTOSSHUSI OT TOYKH [0
IJIOCKOCTH B KoopauHartax. Haxoxxnenune pacctosHui
OT TOYKHM [0 TUIOCKOCTM B KyOe M B MpPaBWIbHOU
MUpaMu/Ie.
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Pasznen 28. II1omanne
MMOBEPXHOCTHU
MHOTOTPaHHUKOB.

MHOT'OTPaHHHUKOB

O0BéM

Vpox 1. IloBTopenue: miom@aa MHOTOYTOJbHUKOB,
(hbopmyIbl 14 TTOIIAIEH, COOOpaXKEHUS TTO100US
Vpok 2. Ilmomaam ceyeHU MHOTOTPAHHUKOB,
IJIONIA I TMOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH,
CcoOOpaxkeHus mogo0ust

Vpok 3. O0BémM Tenma. OObeM NOPSMOYTOJIBHOTO
napaJsuienenunena. [Ipukiaanele 3a1aum, CBSI3aHHbIE C
BBIUHCIICHUEM 00BEMaA MPSIMOYTOJILHOTO
napaJuieNenuesna

Vpok 4.00béM mnpsMoit npusmbl. [IpuxnagHbie
3aJa4i, CBA3aHHbIE C 00BEMOM IPSMON MPU3MBI

Vpokx 5. Berumcrnenne oOBEMOB TelI C MOMOIIBIO
ompenenéHHoro uHterpasia. OObEM  HAKIOHHOMU
MIPU3MBI

Vpok 6. O6véM mnupamuasl. Dopmyna oO0bEMa
nupamupl. OTHOIIEHHE O0BEMOB MUPAMUJL C OOIIUM
yIJIOM

Vpok 7.I1podeccuonanbHoO- OPUEHTUPOBAHHOE
colep)kaHue (CoAep)KaHue MNPUKIATHOTO MOIYJIS):
"Pemmenue npukiaaHbix 3aaa4 no teme "O0beéMbl Ten""
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Paznen 29. Tena BpaleHus.
[T1omany MOBEpPXHOCTH TeN
BpallleHUs

Vpoxk 1. Hunuaapuueckas mOBepXHOCTh, 00pa3yrolime
uunuHapuueckoit mosepxHoctu. Lumuuap. ITpsimoit
KpyroBoil  ummnuuap.  Ilimomaas  MOBEpXHOCTH
HUAJIMHIpA

Vpok 2. KonHudeckass TOBEPXHOCTh, OOpa3yrolue
koHnyeckorr moBepxHocTH. Konyc. CeueHue koHyca
IJIOCKOCTBIO, MApaJUIEIbHOM IJIOCKOCTH OCHOBAHUSL.
ITnomans 60KOBOM MOBEPXHOCTU U MOTHON
ITIOBEPXHOCTU KOHYCA

Vpok 3. Vceuénnsiii konyc. Ilmomanr OoxoBO
MMOBEPXHOCTU M TIOJTHON MMOBEPXHOCTU YCEUEHHOTO
KOHYcCa

VYpok 4. [IIpodeccnoHanbHO- OPUEHTHPOBAHHOE
conepkaHue (CoaepKaHue MPUKIATHOTO MOJIYJIS):
[TpukiiagHbie 3aa4n, CBSI3aHHBIE C IIUITUHIPOM.

Vpoxk 5. Cdepa u map. Ilepeceuenue chepsl u mapa c
m1ockocThio. Kacanue mapa u chepsr

IUIOCKOCTBIO. Bun u nzobpaxenue mapa. Cummerpus




cdepsl U mapa
Vpox 6. YpaBuenue cdepsl. [lmomans chepsr u eé
yacTen

30 Pazmen 30. OOwembr Ten | Ypoxk 1. O0Bém mmnunapa. Teopema 006 00BEMe

BpaIleHUS MPSIMOTO LIWJIMHAPA
Vpox 2. Bprumcrnenume o0OBEMOB Tell C MOMOIIBIO
ornpenenéHHoro unterpana. O0bpEM KoHyca
Vpoxk 3. O6BEM mapa u mapoBoro cekropa. Teopema
00 00BEMe mapa. [Tnomans cepsl.
Crepeomerpuueckue 3aJa4u, CBSI3aHHBIC c
BBIUMCIIEHUEM OOBEMOB IIapa, MIAPOBOTO CETMEHTa U
IApOBOT'0 CEKTOPA
Vpok 4. [IlpodeccnonanbHO- OPUSHTUPOBAHHOE
cojepkaHue (CoAepkaHue MPUKIATHOTO MOJIYJIS):
[Tpuxknanaeie 3agaun mo teme "OOBEMBI M TUIOMIAIN
noBepxHocTel Ten"
Vpox 5. [TogoGHbIe Tenna B mpocTpaHcTse. M3meHneHue
06bpéMa mpu nogobun. CrepeoMeTpUyecKue 3aJauH,
CBSI3aHHBIE C BBIYUCIIEHHEM OOBEMOB TNl U IUIOIIAICH
MMOBEPXHOCTEN

31 Pazpgen 31. Omnepamuu Hapg | Ypox 1. Ilepeceyenue, oObeIUHEHUE MHOXECTB U
MHOXECTBAMU U COOBITUSIMU. | COOBITUI, NPOTHUBOMOJIOKHBIE coObITHsA. Dopmyna
CioxxeHHMe U YMHOXEHHE | CJIOKEHUSI BEPOSITHOCTEH. Y MHOXKEHUE BEPOSTHOCTEN
BEPOSTHOCTEH. VYcnoBHas | Ypok 2. YceimoBHast BeposaTHOCTb. Dopmylia yCIOBHOM
BepoATHOCTb. HezaBucumsbie | BepoaTHoCcTH. DPOpMyIia MOJTHON BEPOSATHOCTH.
COOBITUS

32 Paznen 32. OnemenTsl | Ypok 1. KoMOuHaTOpHOE TpaBUIIO  YMHOXEHUS.
KOMOMHATOPUKHU IlepecranoBku u pakropuain. Yuciao coueTaHui.

Vpox 2. TpeyronsHuk [Tackamns.

33 Paznen 33. Cepuu | Ypok 1. bunapHblii cliy4allHbBI OMBIT (UCIBITAHUE),
MOCJIeI0BATEIbHBIX ycriex u Heynaua. HezaBucumbie ucnbitanusi. Cepus
HCTIBITAHUH. HcnbiTaHus | HE3aBUCUMBIX UCIIBITAHUM J10 TIEPBOTO ycrexa
bepuymnu. Cnyyvaiinbiii | Ypok 2. Cepusi He3aBUCUMBIX UCHBITAHUN bepHyiuin.
BBIOOD us3 KOoHeuHOM | CiyyaiiHblil BBIOOP M3 KOHEUHON COBOKYITHOCTH
COBOKYITHOCTH

34 Paszgen  34. Cnyuaitnbeie | Ypoxk 1. Chayuaiinas BenuuuHa. Pacnpenenenue
BEJIMYUHBI U paclpeieNieHus | BEpOSITHOCTEH. Huarpamma pacnpeaeneHums.

Onepauuu HaJ cilydalHbIMU BeauyuHamu. Ilpumepsl
pacnpeneeHuin

Vpok 2. bunapHas  ciyuyaliHass ~— BeJIMYMHA.
I'eomerpuueckoe pacnpenenenne. buHoMHaabHOE
pacrpeaeneHue. MaremaTtuueckoe OXXUJaHUe
CIIydalHOW BeIMYMHBL. Jlucnepcus M CTaHgapTHOE
OoTKJIOHeHHWe. Jlucmepcus OWMHApHOW  CIy4aHOM
BenunHbl. CBOWCTBA AUCIIEPCHUH.

35 Paznen 35. OnemenTsl | Ypok 1. I'eHepanbHasi COBOKYIHOCTb U CllydyailHas
MaTeMaTH4YeCKOMN BbiOOpKa.  OneHka  cpegHero W JIUCIEPCUU
CTaTUCTUKH reHepajabHOU COBOKYITHOCTH c MTOMOIIIBIO

BBIOOPOYHBIX XaPAKTEPUCTUK
Vpok 2. Craructuueckass rumnore3a. IIposepka

MMPOCTEUIIUX TUITOTE3 C IIOMOIIBIO CBOMCTB U3YYEHHBIX




pacnpeﬂeneHI/Iﬁ. HpeﬂCTaBHeHI/IG JaHHBIX C IIOMOIIbIO
Ta6J'II/IL[ n JuarpamMm, OoImucCaTeiibHasd CTaTUCTHUKA

36 Pasnen 36. HenpepsiBHble | Ypoxk 1. Ilpumepbl HenpepbIBHBIX — CIy4YailHBIX
CIly4aiHble BEJTUYUHBI | BemnuuH. DYHKIUS TNIOTHOCTH
(pacmpeneneHusi), BEPOSITHOCTH
MoKa3aTeabHOe u| Ypox 2. PaBHoMepHOe pacnpeneneHue. IIpumepsl

HOPMAJIbHOE paclpedesieHus |3aaad, MPUBOASIIMX K TOKa3aTeJIbHOMY U K
HOPMAJIbHOMY pacIlpeaesIeHUsIM

37 Paznen 37. Pacnpenenenue | Ypok 1 ITocinenoBaTenbHOCTD OOUHOYHBIX
ITyaccona HE3aBUCUMBIX COOBITHIA. ITpumep 3a/1a4u,
NpUBOJISIICH K pacnipenenenuto [lyaccona

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HammeHoBaHNe TEMBI Copepxanue TeMbI (pa3jena) TpynoeMKocThb
n/m (paznena) B
aKaJeMUYECKUX
Jacax
1 Ananurtnueckas Pemenue 3agau 2
TeOMETPHS
2 IT1omann Perrenue 3agau 2
ITOBEPXHOCTHU
MHOTOT'PaHHUKOB.
O0BéM
MHOTOTPaHHUKOB
3 Tena BpaieHus. | Pemenue 3aiau 2
ITnomangu
MTOBEPXHOCTH Tel
BpaICHUS.
4 O0BeMBI Ten | Pemmenue 3agau 2
BpallleHUs
JBrkeHus Kouncnexkr. Pemenue 3aaay.
DK3aMeH IToBTOpEHME TEOPETUUECKOTO MaTepUaja Io
TeMaM 2-ro ceMecTpa. BrinosHeHne 3a1aHui
JUUIS TIOATOTOBKHU K 3K3aMEHY.

7. OUEHOYHBIE CPEJCTBA JJ5 TIPOMEXYTOUYHOMN ATTECTALIUU
[TpumepHble BOMPOCHI [JIsI MOATOTOBKM K CEMECTPOBOMY KOHTPOJIO IO MaTeMaTuke 1
CEMECTp:

1. MHOXeCTBO, olepallMy HaJl MHOXECTBAMU M UX cBolcTBa. [umarpammsel Diiiepa- BeHHa.
I[IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOI'O arlnapara Jjis pelieHus 3aaa4

2. PanmonanbsHblie yncna. OOBIKHOBEHHBIE U JCCATUUHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [Ipumenenue gpodeit U MPOIEHTOB JJIsl PEIICHUS MPUKIIAIHBIX 3a7a4
3. HetictBuTenbHble yucia. PanmoHanbHbIe U MppalroHajbHbIe unucia. Apudmerndeckue
OIepaluy ¢ AeUCTBUTEIbHBIMU YUCIIaMU. MOJ1yJIb AEHCTBUTEIBHOTO YMCIIA U €0 CBOMCTBA
4. TlpuOnavk€HHBIE BBIYMCIICHUS, MpaBUjIa OKPYIJICHUS, MPUKUIKA U OILICHKA pe3yjbTaTa
BBIUMCIICHUI

5. OCHOBHBIE METO/BI PEIICHUS LIEJIBIX U APOOHO-PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
6. MHOrousneHsl OT OJJHOM NEpeMEHHOM. [leeHne MHOro4wieHa Ha MHOTOWIEH C OCTATKOM.
Teopema besy

7. Matpuna cucTteMbl JHHEMHBIX ypaBHeHMH. Ornpeneautens MaTpulbl 201 2, ero
FEOMETPUYECKUI CMBICIT M CBOMCTBA; BEIYUCIICHUE €r0 3HAUCHUS.



8. DyHkuwms, crnocoObl 3amgaHus (QyHKIMU. B3ammuHo oOpatHbie QyHKImu. Kommosumms
bynkuuii. ['paduk GyHkmm. DnemeHTapHble mpeodpa3oBaHus rpa@uKoB GyHKIIMIA

9. Obnactp omnpeaeneHuss © MHOXKECTBO 3HaueHui ¢yHkunu. Hymu ¢pynkumuu. [TpomexyTku
3HAK MTOCTOSIHCTBA

10. Y€rHbie n Heu€THbIe ¢pyHKUUU. [Tepnoanmueckue Qynkimu. [TpomMexxyTkn MOHOTOHHOCTH
GyHKIIIH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH

11. JIuneitHasi, KBaapaTUUHAsl U APOOHO-TMHEHHAS (GYHKIIUU. DJIEMEHTApPHOE UCCIIeI0BAHNE
U TIOCTpOeHUe TpadUKOB 3TUX HYHKIUH

12. Crenens ¢ uenbiM nokasartesiemM. bunom HeroToHa.

13. Crenennas ¢pyHKIUS C HATYpAJIbHBIM U IIENTBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk

14. ApudmeTnyeckuii KOpeHb HATypaJlbHOW CTeNeHHM U ero cBoiictBa. IIpeobpazoBaHus
YHUCIIOBBIX BBIPAXKEHUH, COEPKALIUX CTEIIEHU U KOPHHU.

15. UppaunonanbHble ypaBHeHHS. (OCHOBHBIE METOIbl PEIICHUS HUPPAIMOHATIBHBIX
YpaBHEHUM

16. CpoiictBa m rpaduk KOpHS N- O CTENeHW KakK (YHKIUU OOpPATHOW CTEMEHU C
HATypaJIbHBIM ITIOKA3aTeJIEM

17. CreneHnsb ¢ pallMOHAJIBHBIM ITOKAa3aTeJIeM U €€ CBOMCTBA

18. IlokazatenvHas GyHkums, e€ cBoiicTBa u rpaduk. HMcrnonp3oBanue rpadguka (QpyHKIMH
JUIS1 PEIICHUS] YpaBHEHUM

19. Iloka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PEIICHMS TOKA3aTEIbHbIX YPABHEHUN
20. Jlorapudm uucna. CpoiictBa norapudma. JlecaTuunble 1 HATypaabHbIE JT0TaPUPMBbI

21. IlpeoOpazoBaHue BbIpAKEHUH, COIEPKAIIUX JIOTapuMbl

22. Jlorapudmuueckas ¢pyHkuus, e€ cBoiictBa u rpaduk. Mcmnons3oBanue rpaduka GyHKIMA
JUIS1 PEIIEHUS] YPaBHEHUM

23. Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJBI PEIICHUS JIOTapU(MHUUECKUX
YpaBHEHUI

24. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC, apDKKOCHHYC 1
APKTAHT€HC YUCIOBOIO apryMeHTa

25. TpuroHoMmeTrpuueckasi OKPYKHOCTb, OIPEACICHIE TPUTOHOMETPUYECKUX (DYHKIIHMA
YUCJIOBOI'O apryMeHTa

26. OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJTBI

27. IlpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX BhIPAXKEHUHN

28. PemieHue TpUroHOMETPUUYECKUX YPABHEHUM

29. IlocienoBaTenbHOCTH, COCOOBI 3alaHUS MHOCIIEA0BATEILHOCTEH. Meton
MAaTEMAaTUYECKOM MHAYKUMUA. MOHOTOHHBIE M OrpPAaHUYEHHbIE IOCIIEAOBATEILHOCTH.
Hctopus ananuza 6ECKOHEYHO MaJIbIX

30. Apudmernyeckas nporpeccusi. ['eomerpuyeckas nporpeccusi. beckoneuHo yObIBaroias
reomerpuyeckass nporpeccusi. Cymma  OeCKOHEYHO  yObIBalOIIE  TreoMeTpUyecKon
MPOrPecCuu

31. HenpepbiBHbIE (GYHKIIMM W UX CBOWCTBA. Touka pa3pbiBa. ACUMITOTH T'padUKOB
dhyHKIMI

32. MeTtoa MHTEPBAJIOB IS PEIICHUS] HEPABEHCTB

33. [IpuMeHeHne CBOCTB HEMPEPHIBHBIX (DYHKIIUH TS PEIICHUS 33149

34. Onpenenenue npon3BoaHOMU. [Ipon3BOIHBIE 37IEMEHTAPHBIX (PYHKITUH.

35. IlpousBoiHASI CYMMBI, IPOU3BEIEHHUSI, YACTHOTO U KOMITO3UIIUM (PYHKITUIA

36. 'eomeTpuueckuii U PU3MIECKUI CMBICIT TPONU3BOTHOM

37. IloHsITHA CTEPEOMETPUHU: TOUKA, MTPSIMast, INIOCKOCTh, TPOCTPAaHCTBO. OCHOBHBIE MpaBUIIa
M300pakeHNsl Ha PHUCYHKE IUIOCKOCTH, MApaJUIeNIbHBIX MPSMBIX (OTPE3KOB), CEpEeavHbI

OTpe3Ka

38. IloHsaTusa: mnepecekaroluecs IIOCKOCTH, IepeceKarolmecs IpsiMass U IUIOCKOCTb;
IIOJIYIIPOCTPAHCTBO

39.  MHOTOTrpaHHMKH, H300pakeHWe  MPOCTEHINNX  IPOCTPAHCTBEHHBIX  QUTYD,

HECYIIECTBYIOIINX OOBEKTOB
40. AKCHOMBI CTEpEOMETPUM U TIepBbIE CencTBUs U3 HUX. CrocoObl 3aaHusl MPSMBIX U
IJIOCKOCTEN B pocTpaHcTBe. O003HAUCHUS MPSIMBIX U INTOCKOCTEH



41. Teopema 0 HNPONOPUMOHAIBHBIX OTpe3kax. Ilomobue TpeyronbHUKOB BiaumHoe
pacrnojio)keHue ImpsaMbIX B InpocrtpaHcTBe. CkpemmBaromuecss npsMble.  [IpusnHaku
CKpeLIMBaIoIMXCs NpsMbIX. [TapanenbHble npsMble B IPOCTPAHCTBE

42. Teopema O CylIECTBOBAaHUU U €IMHCTBEHHOCTHU MPSIMON MapajuieIbHON JaHHOHN MPSIMOMH,
MPOXOASIIe uepe3 TOUKY MPOCTPAHCTBA M HE Jekalled Ha JaHHOW mpsiMoil. Jlemma o
MEPECEUEHNH MTAPAJUIENIbHBIX MPSIMBIX IIIOCKOCTHIO

43. IlapannenbHOCTh TpeX NpsMBbIX. TeopeMa O TpEX MmapalulelibHbIX NMpsMbIX. Teopema o
CKPEIUBAIOIIUXCS MPSIMBIX

44, [MapamnenbHOoe  MPOEKTUPOBAHUE. OcHoBHBIE ~ CBOICTBA  MNapajuleIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX GUTYpP B MapajuIeTbHON TPOSKIIUN

45. LlenTpanpHas MpoeKUUs. YTOJ C COHANIPABIEHHBIMA CTOPOHAMU. YTOJI MEXKIY MPSIMbIMU
[TonaTns: mnapajuIeNbHOCTH MOPSIMOM M IUIOCKOCTM B IpocTpaHcTBe. IIpusHak
napasuieIbHOCTH MPSMOM U 10ckocTH. CBONCTBA MapaIeIbHOCTH MPSIMON U TIJIOCKOCTH
46. TIlapamnenbHast TpOEKIMs, IPUMEHEHUE [JIS IIOCTPOEHUsS CeueHuil Kyba U
napaJsuienenunena. CBoilcTBa napasienenuneana 1 Npu3Mbl

47. ITapannenpHble iockocTu. [Tpu3Haku napamieabHOCTH IBYX INIOCKOCTEN

48. CBoiicTBa MapajuIeNIbHBIX IJIOCKOCTEW: O MapasUIeIbHOCTH MPSIMBIX MEPECEUCHUS] MPU
MEepeceUeHn JBYX MapalUIeIbHBIX IUIOCKOCTEH TpeThel; 00 OTpe3kax MapasulelIbHbIX
MPSMBIX, 3AKITIOYEHHBIX MEXKAY MapauIeTbHBIMU TUIOCKOCTSIMHU; O TIEPECEUEHUU TMPSIMOU C
JBYMS TAPAJIJICIIBHBIMU TJIOCKOCTSIMU

50. CgoiicTBa KyOa U MPSIMOYIOJIBHOTO Napajuiesenuiena. BeraucieHue AJIMH OTPE3KOB B
KyOe U IpsSIMOYTOJIbHOM TapaJsijiesielurie e

51. Tpad, cBs3HbIl rpad, mOpencraBieHuWe  3aaayd ¢ IOMoOIIblo  rpada.
Crenens (BajleHTHOCTh) BepiunHbl. [1yTh B rpade. Llenu u nukiis

52. I'padsl Ha TUTOCKOCTH. [lepeBO CIy4aifHOTO IKCIIEPUMEHTA

53. CiyuaifHble 3KCIIEpUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. DIIEMEHTapHbIE COOBITHS
(ucxomsl). BepossTHOCTD ciiydailHOTO COOBITHS. BeposATHOCTH COOBITHII B OMBITAX C PABHO
BO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

[TpumepHbIe BOIIPOCHI 171 MOATOTOBKU K 9K3aMEHY 110 MaTeMaTHKe 2 CeMeCTp:

1. IIpumeHeHMe MPOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI
2. HaxoxneHue HamOOJBIIET0 W HAWMEHBIIETO 3HAUEHUS HEMPEPHIBHONH (QYHKIMHM Ha
OTpe3Ke

3. IlpumeHeHune NPOU3BOIHOM Uil OIPEIEIEHUS] CKOPOCTH U YCKOPEHHUs Impoliecca,
3aJlaHHOTO (popMyI0ii MU rpadUKOM

4. TlepBoobOpasHnas. I[lepBooOpasHbie sneMeHTapHbIX ¢GyHKUME. [IpaBwia HaxoxaeHUs
nepBooOpa3HbIx. HeompeneneHHbIN HHTET pa

5. Berumcnmenue ompenea€éHHOro wWHTerpaida 1o ¢opmyine Hprotona- JleiOHua.
I'eoMeTpuyeckuii CMBICI ONPEIETICHHOT O HHTErpaia

6. [IpuMeHeHue nHTErpaa s HaXOXKACHUS TIOIIAJIeH TUIOCKUX PUTyp

7. IlpuMeHeHue UHTErpalia 111 HaXOKAEHUs 00beMa Tel

8. Tpuronomerpuyeckue PyHKIMH, UX CBOWCTBA U rpaduKu

9. Otbop KOpHEH TPUTOHOMETPUYECKUX YPABHEHHMI C IMOMOILIBI TPUTOHOMETPHYECKOMN
OKPY>KHOCTHU

10. Pemienne TpUroHOMETPUUYECKHUX HEPABEHCTB

11. OcHOBHBIE METO/IBI PEIICHUS TTOKAa3aTEeIbHBIX HEPABEHCTB

12. OcHOBHBIE METO/IBI PELICHUS JIOTAPU(PMIUECKUX HEPABEHCTB

13. I'papuueckrie METOIbI peLIeHHS TOKA3ATEIbHBIX U JIOTAapU(PMUUECKUX ypaBHEHUI

14. OcHOBHBIE METO/IBI PEILIEHUs] UPPALIMOHATIBHBIX HEPABEHCTB

15. KowmmiekcHble uyucna. Anredpavueckas W TpUTOHOMETpuYeckass (opmbl 3amucu
KOMIUIEKCHOTO YHCiIa

16. Apudmernueckue oneparii ¢ KOMIUIEKCHBIMU YHCTIAMU

17. N306pakeHne KOMILIEKCHBIX YUCETT HA KOOPAMHATHOM MIIOCKOCTH

18. HartypanbHble u uenbie uucia. [IpuMeHeHHE MPU3HAKOB [EIMMOCTU IIENIbIX YHCEI.



ITpumenenue npusHakoB genumoctu nenbix uncen: HOA n HOK

19. TlpumeHeHue MPU3HAKOB ACIMMOCTH LENIBIX YUCEN: OCTATKU IO MOMAYNIIO. AJTOpUTM
EBxinpaa

20. CuctemMa ¥ COBOKYITHOCTb YpaBHEHUN. PaBHOCHIIbHBIE CUCTEMBl M CUCTEMBI- CIIEJICTBHUSI.
OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U COBOKYITHOCTEHN palluOHATIbHBIX YPABHEHUHN

21. YpaBHeHus ¢ napameTpamu

22. HepaBeHcTBa ¢ mapaMeTpaMu

23. TleprieHAUKYISAPHOCTH MPSIMON U TIOCKOCTHU. [IpU3HaK MEepreHIuKyIIPHOCTH MPSIMON 1
MJIOCKOCTH

24. T1110CKOCTHU ¥ EPHEHANKYISIPHBIE UM IIPSIMble B MHOTOTpPAHHUKAX

25. Ilepnieniukyisip v HakJIoHHas. [locTpoeHue nepneHAnKyIsipa U3 TOYKH Ha IPSMYIO

26. Teopema o TpEX mepreHAUKYIsApax (mpsiMast u oopaTHas)

27. YToJ1 Mexay CKpelyMBaromMMUCS MPSIMbIMHU

28. Ilpu3Hak nepreHIuKyJISpHOCTH IPSIMOM U IJIOCKOCTH KaK CJIeICTBUE CUMMETPUU

29. Yron Mexay npsMbIMU Ha IIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB. l'eoMeTpuueckne MeETOAbl BBIUMCIEHHUS yIJIa MEXAy IpSIMbIMU B
MHOTOTpaHHUKaX

30. AByrpanusiit yroia. CBOHCTBO JUHEHHBIX YIJIOB IBYTPAHHOIO YyIJja

31. IlepnienaukymnspHble MI0CKOCTH. CBONCTBA B3aUMHO NEPHNEHAUKYISPHBIX IIOCKOCTEH.
[Ipr3Hak mNEpNEeHAUKYIAPHOCTA IUIOCKOCTEH; TeOpeMa O MPSMOM IEPECEUEHUS] [BYX
IUIOCKOCTEN NMEPIEHAUKYIISIPHBIX TPETHEU IIIOCKOCTH

32. IlpsiMoyroyibHBIN mapajienenunen; KyO; HU3MEpeHHUs, CBOWCTBA MPSMOYTOJBHOTO
napaJuiesienurea

33. PaccTosiHME OT TOUYKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 IMIIOCKOCTH

34. Ilupamuga. Bunsl nupamua. [paBunbHas nupamuaa

35. Ilpusma. Ilpsimast u HakiIOHHAS Npu3Mbl. [IpaBunbHas mpuzma

36. Ilpsimoit napauienenunesn, MpsiMOYTroJIbHBIN Mapasienenumne, Kyo

37. Beimykiable MHOTOrpaHHUKU. Teopema Oiepa. I[lpaBunbHble M TOJIyHIpaBUIIbHBIE
MHOTOTPAHHUKHU

38. IloHsiTUe BEKTOpa Ha IUIOCKOCTU M B mpocTpaHcTBe. CymMMa M Pa3HOCTb BEKTOPOB.
[TpaBunio napamienenunena. ¥ MHOKEHUE BEKTOPA HA YUCIIO

39. CkansgpHoe npousBeicHUE. Beruncienre yria Mexay BEKTOpaMHu B TPOCTPAHCTBE

40. KoopauHaThl BeKTOpa Ha IUIOCKOCTM W B mpoctpaHcTBe. IIpocrteifime 3agaum c
BEKTOpaAMU

41. YpaBHeHue NpsiMOM, MPOXOISIIEH Yepe3 ABE TOUKH.

42. YpaBHeHHE INIOCKOCTH, HOPMaJlb, YpaBHEHHUE TUIOCKOCTU B OTpe3Kax

43. BekTOopHOE NMPOU3BEACHUE

44. AHanuTuyeckre METOAbI pacuéra yria Mexay IpsSMbIMU B MHOTOT'pAHHUKAX

45. @®opmynia paccTOsSHUS OT TOYKM JO IUIOCKOCTM B KoopauHaTax. HaxoxnaeHue
PACCTOSTHUI OT TOUKH J10 TUIOCKOCTH B KyO€ U B IIPAaBUIILHOMN MUpPaMU/IE.

46. O0BéM Tema. OOBEeM TNPSIMOYToJbLHOTO Tapajenenurnena. IlpukiaaaHbie 3amxayu,
CBSI3aHHBIE C BBIYUCIIEHHEM 00bEMa MPSAMOYTOJIbHOTO NTapajlieienuIena

47.06beM npsimoit mpusMebl. [Ipukiiagnbie 3agaun, CBI3aHHBIE ¢ 00BEMOM MPSIMOU MTPU3MBI
48. Bbruucinenne oObEMOB TE€JI C IOMOLIBIO ONpeAeNIEHHOro uurerpana. O0bEM HaAKIOHHOU
MIPU3MBI

49. O6BéM mupamuasl. Popmyiia 00bEMa mupaMuabl. OTHOIIEHHE OOBEMOB IMUPAMH] C
00IIUM yIJIOM

50. Hunuuapuyeckass MOBEPXHOCThb, OOpa3ylollde MWIMHAPUYECKOH TMOBEPXHOCTH.
Huwmmuap. [pamoit kpyrosoit nmwimHap. [nomans noBepXHOCTH HWIMHIPA

51. KoHuueckasi moBepxHOCTh, oOpa3zyromue KoHuueckoil nosepxHoctu. Konyc. CeueHue
KOHyCa IUIOCKOCTBIO, TapajuleIbHOM IUIOCKOCTH ocHoBaHus. Ilmomans OGoKOBOM
MMOBEPXHOCTHU U MTOJTHOMN

IMOBEPXHOCTU KOHYCA

52. VYceu€nnwii konyc. Ilmomans OOKOBOW TOBEPXHOCTH U TOJHON TOBEPXHOCTH
YCEYEHHOI'0 KOHYCa



53. Cdepa un map. [lepeceuerue chepbl u mapa ¢ Iiockoctbio. Kacanue mapa u cepsr
IJIOCKOCThIO. B 1 n3o6paxenue mapa. Cummerpus chepsl U mapa

54. YpaBuenue cepsl. [Tmomans cheps! u e€ yacreit

55. O6bém munuHapa. Teopema 00 00bEME MPSMOTO ITUIMHIPA

56. Brruucnenue o0bEMOB TeJl C MOMOIIBIO OoNpeaesIeHHOTo nHTerpaia. O0bEéM KOHyca

57. O6BéM mapa u mapoBoro cexkropa. Teopema 00 00BéMe mapa. Ilmomans chepsr.
CrepeoMeTpuyeckre 3aJadyd, CBSI3AHHBIE C BBIUUCICHUEM OOBEMOB IIapa, IMIApPOBOTO
CEerMeHTa U MIApOBOTO CEKTOPa

58. TlepeceueHue, OOBEOUHEHHE MHOXECTB M COOBITHH, MPOTUBOIOJIOXKHBIE COOBITHS.
DopmyJia CII0KEHUS BEPOSITHOCTEN. Y MHOKEHUE BEPOATHOCTEN

59. YcnoBHas BeposiTHOCTh. Dopmyna yciaoBHOW BepositHOocTU. Dopmyna MOJTHOMN
BEPOSITHOCTU

60. KombunaTopHoe nmpaBuiio ymHoxxkeHus. [lepectanoBku u ¢paxktopuan. Uuciao coueTaHUH.
61. Tpeyronbauk ITackans

62. I'eHepanpHasi COBOKYIHOCTb M ciyyaiiHas BblOOpka. OIleHKa CpeIHEero M JUCHEPCHHU
FE€HEPAIIbHON COBOKYITHOCTH C MOMOIIBIO BBIOOPOUYHBIX XapAKTEPUCTUK

63. Cratuctuueckass rumnote3a. [IpoBepka NpoCTEHIIUX TUIOTE3 C IMOMOUIBIO CBOWCTB
M3yUYEHHBbIX pacnpeneneHuid. IlpeacTaBiieHre NaHHBIX C MOMOIIBIO TAOJHI] U JUATPAMM,
ornucaTeIbHas CTATUCTHUKA

Pe3ynbTaThl (OCBOGHHBIE MpOdheccHOHATbHBIE @opMBI U METOJIbI KOHTPOJIS U OLICHKH
KOMIIETEHIINH)

1) yMEHHE OIepUPOBATH MOHSATUSIMU: | YCTHBIH OTBET, IHUCbMEHHBIE 3aJIaHMS,
ompejielieHne, akKcuoMa, Teopema, CJeACTBHE, | BHEAyAUTOpHAS caMoCTOsTeJIbHAS
CBOMCTBO, MPU3HAK, JI0Ka3aTenbCTBO, | paboTa, TeCTUpOBaHUE, COOeCeJOBaAHNE
PaBHOCHWJIbHbBIE (hopMyITUPOBKH; yMEHUE
dbopMynpoBaTh O00paTHOE W IMPOTUBOIIOJIOKHOE
YTBEPXKJCHUE, MPUBOAUTH MIPUMEPHI u
KOHTPIPUMEDHI, HCITOJIL30BATh METOJ]
MaTeMaTUYECKOU UHIYKIUH; MPOBOJIUTH

JIOKA3aTEIbHBIE  PACCYXKICHUS IPU  PEUICHUU
3a/1a4, OLEHUBATH JIOTMYECKYIO IPABUIIBHOCTH
pacCyKIeHUI;

2) yMEHHUE ONEpPUPOBATH MOHITUAMMU:
MHOXECTBO, IOAMHOXXECTBO, OIEpalluyd  HaJg
MHOXECTBAMHU; YMEHUE UCIOJIb30BATh TEOPETUKO-
MHOXXECTBEHHBIM  ammapar Uil OIKMCAHUSA
pealIbHBIX MPOULECCOB M SIBIIECHUN U IPU PELICHUU
3aJady, B TOM UHCI€ W3 JPYruxX Yy4eOHBIX
IIPEIMETOB;

3) yMeHHe OINepHpOBaTh MOHATUSAMU: rpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha TIOCKOCTH;
yMEHHE  3a/JaBaTh W  OMHUCHIBATH  rpadsl
Pa3IMUHBIMU CIIOCOOAMU; HMCHOJIB30BATh TI'padbl
MIPH peIIeHUH 3a0aY;

4) ymeHue CBOOOJHO  OINEPUPOBATH
MOHSITUSIMU: COYETAHUE, IMEePECTAHOBKA, YMCIIO
COYETAaHUM, YUCIO  TEPEeCTAaHOBOK;  OWHOM
HrroToHa; ymMeHne mNpuMEHSTh KOMOMHATOpHbIE
(aKThI U pacCyXJIeHUs IS pelleHus 3a1a4;




5) yMeHue OnepupoBaTh MOHATUIMU:
HAaTypaJIbHOE YMCIIO, 1IEJIO€ YHUCIIO, OCTATOK IO
MO/IYJII0, PALIMOHAJIBHOE YMCIIO0, UPPALIMOHAIIBHOE
YUCJIO,  MHOXECTBA  HATypaJIbHBIX,  LIEJBIX,
palMOHAJIBHBIX, ACHCTBUTEIBHBIX YMCE; YMEHHE
HCIOJIb30BATh MPU3HAKU JEITUMOCTH,
HAauMEHbIIUM OOIIUI [enuTeNnh W HaUMEHbIIee
ob11ee KpaTHOe, alroput™ EBKiIMaa rnpu penieHuu
3a7ay; 3HAKOMCTBO c Pa3IMYHBIMU
MTO3ULIHOHHBIMU CUCTEMAMHU CUUCIICHHUS;

6) yMeHHe CBOOOAHO  OIEPUPOBATH
MOHATUSIMU: CTETEHb C IIeJIBIM  ITOKa3aTeNeM,
KOpPEHb HATypaJlbHOW CTEMEeHM, CTEeNeHb C
palMoOHATBHBIM  [OKa3aTeJleM,  CTeleHb ¢
JeMCTBUTENIBHBIM (BEILIECTBEHHBIM) IOKa3aTeJIeM,
JorapudM 4UHCIA, CHHYC, KOCHMHYC W TAHTEHC
MPOU3BOJIBHOTO YUCIIA;

7) yMeHUE ONepUpoBaTh MOHATHUSIMU:
TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHUUA H

HEPABCHCTB, PaBHOCWIBHOCTD YPaBHEHHU,
HEPABEHCTB u CUCTEM, paLMOHAJIbHEIE,
MppALMOHANIBHBIE, IOKA3AaTEJIbHBIE, CTEICHHBIE,
JorapupmMUUecKue, TPUTOHOMETPUYECKHUE

YPAaBHEHUSI, HEPABEHCTBA W CHUCTEMBI; YMEHUE
pelIlaTh YpPAaBHEHWS, HEPABEHCTBA U CHUCTEMBI C
MOMOIIBI0  PA3JIMYHBIX  NPUEMOB;  pELIATH
YpPaBHEHHUSI,  HEPABEHCTBA U  CHUCTEMBI  C
napaMeTpoMm; MIPUMEHSITh ypaBHEHUS,
HEpPABEHCTBA, WX CHUCTEMBbI Ui  PELICHUSA
MAaTEMATUYECKUX 3aJad U 3aJa4 U3 Pa3JIUYHBIX
o0yacTeit HayKu U pealbHOM JKU3HM;

8) yMmeHwe CBOOOAHO  OIEPUPOBATH
noHATUSIMU:  Tpaduk  GyHKUMHA,  oOpaTHas
GbyHKIMSA, KOMIO3ULUS  (YHKIMN, JIUHEHHas
byHKIUS, KBagpaTUyHas (YHKIUS, CTEIeHHAs
byHKIUSA c LEJTBIM noKa3aTelieM,
TPUTOHOMETPHUECKHE byHKINN, oOpaTHBIE
TPUTOHOMETpPHYECKUE (PYHKIUH, TOKA3aTEIbHAS U
gorapupMuyeckass (QyHKIIMH; YMEHHE CTPOUTH
rpacduku (YyHKIUK, BBIIOIHITH MpeoOpa3zoBaHUS
rpauKoB GQyHKIINIA;

YMEHHE HCIOJb30BaTh Tpaduku GyHKIUNH ais
WU3YYCHUs] TIPOIECCOB M  3aBUCUMOCTEH TpuU
pEIlIeHNH 33/1a9 U3 IPYTUX YYeOHBIX MPEIMETOB U
W3 peaJbHOW KW3HMW; BBIpaXaTh (OpPMYyIaMU
3aBUCHMOCTH MEX]Ty BEIIMUMHAMU,

YMCHUC CBO6OI[HO OIICPUPOBATDH ITOHATUAMMU:
YECTHOCTDb (bYHKIII/II/I, MNEPUOAUIHOCTD (bYHKHI/II/I,




OTPaHUYCHHOCTh byHKIUH, MOHOTOHHOCTH
(GyHKIUM, IKCTpeMyM (YHKIMHM, HAuOOJbIIee U
HauMeHbIIlee 3HaYeHHS! (YHKIIMU Ha TTPOMEKYTKE;
yYMEHHE MPOBOAUTH UCCIICTOBaHNE (DYHKINU;

YMEHUE HUCIOJIb30BATh CBONCTBA M I'paduKH
GyHKUUI AJ1 pelleHns] ypaBHEHUI, HEPABEHCTB U
3a7a4 ¢ IapameTrpamu; — HM300paxaTb  Ha
KOOPAMHATHON IUIOCKOCTM MHO>KECTBA PELIECHUU
YPaBHEHUM, HEPABEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO  ONEPUPOBATH

MOHATHUSIMU: MOCIIEI0BATEIHHOCTD,
apudmMerryeckass MPOTrPEccHsi, TIeOMEeTPHUECKast
nporpeccus, OECKOHEYHO yObIBaromas

ICOMCTpHUUCCKAA IIPOIpeCCUus; YMCHHC 3adaBAaTb
IIOCIICAOBATCIIBHOCTH, B TOM 4YHCIIC C ITOMOIIBIO

PEKYPPEHTHBIX (hOpMYyIT;

10) ymeHwe omepupoBaTh MOHATUSIMU:
HENPEPBhIBHOCTh (YHKIMM, ACUMIOTOTHI Tpadukxa
byHKIIMK, TepBas U BTOpas IPOU3BOHAS
(GYHKIIUY, TE€OMETPUYECKU M (PU3UIECKHI CMBICIT
MPOU3BO/IHOM, TMepBOOOpa3Has, OIpeIeIeHHbIN
UHTErpajl; yMEeHUue HaXOAUTh ACUMITOTHI Tpaduka
(GYHKIIMY; yMEHWE BBIUUCIATH MPOU3BOJIHBIE
CYMMBI, TTPOM3BEICHMS, YACTHOTO U KOMITO3UIIUN
(byHKIUNA, HAXOIUTh YpaBHEHHE KacaTelbHOW K
rpaduxy QyHKINH,

YMEHHUE WCITOJIb30BaTh IPOUZBOAHYIO IS
uccienoBaHus  QYHKLIMH, IS HAXOXIEHUS
HAWIY4IIero pelIeHus] B TPUKJIAIHBIX, B TOM
YHUCIIE COIUANIBHO- 9KOHOMUYECKUX U (PU3NYECKUX
3aavyax, JUIi  ONpeNeleHHs  CKOPpOCTH U
YCKOPEHUS; HAXOIUTh TUTOIIAAu U 00BEMBI (UTYDP
C TOMOIIBI0O HWHTETpalia; MPUBOIUTH IPUMEPHI
MaTEMAaTHYECKOT'0 MOJIEJIUPOBAHUSI C IMOMOIIBIO
nuddepeHInanIbHbIX YPaBHEHUI;

11) ymeHuwe omnepupoBaTh MNOHSATUIMU:
KOMIIJIEKCHOE YMCIIO, CONPSI)KEHHbIE KOMIUIEKCHBIE
Yycia, MOAYJIb U apT'yMEHT KOMIUIEKCHOTO YMCIa,

dbopma 3amnucu KOMITJICKCHBIX qrcen
(reomeTpuueckas, TPUTOHOMETPHYECKAS "
anredpanyeckas); YMETh MIPOU3BOJIUTH

apuMeTHUYECKHEe JEHCTBUS C KOMIUICKCHBIMU
YUCJIaMU; TPUBOAUTH IPUMEPhl MCIOJIb30BAHUS
KOMILJIEKCHBIX YHCEJT;

12) ymeHnue cBOOOJHO  OMEPUPOBATH
MOHATUSIMU: CpefHee apu(pMeTHUecKoe, MearaHa,
HauOouplllee M HAaUMEHbIIee 3HAYEHUs, pa3Max,
JUCTIepCUs,  CTaHAApTHOE  OTKJIIOHEHHWe s




OTIMCAHUS YUCIIOBBIX JTAHHBIX; yMEHUE
UCCIIeIOBATh CTATUCTUYECKUE MJAHHbIE, B TOM
Yuclie ¢ MPUMEHEHHEeM TpadUUeCcKHuX METOI0B H
ANIEKTPOHHBIX CPEACTB; TpadUUECKU HUCCIICI0BAThH
COBMECTHBIC HAOJIO/IEHUS] C TIOMOIIBIO JUarpaMm
pacceuBaHus U TUHEHHOM perpeccuy;

13) yMeHue HaxoAuTh BEPOSITHOCTU COOBITUM
C  HCIOJB30BAHMEM Tpa(UUecKux  METOJOB;
MPUMEHSATh JUISl  pelieHus 3aaad  (popmyiibl
CIIOKEHHUS] U YMHOKEHUSI BEPOSTHOCTEH, popMyiTy
MOJIHON  BeposTHOCTH, (opmyny bepHymm,
KOMOMHATOPHBIE (PaKThl U (POPMYIIBI; OLIEHUBATH
BEPOSITHOCTU  pEalbHBIX  COOBITUI;  yMEHHE
ONepUpoOBaTh IMOHATUSIMU: CllyyailHas BeIMYMHA,
pacrpeneieHie BEpOSITHOCTEM, MaTeMaTH4ecKoe
OXUJaHUe, JUCIEPCUS U CTAaHIAPTHOE OTKJIOHEHUE
CIIy4aliHOM BEIMYMHBI, (DYHKIIUU PACTIPEACTICHUS 1
IJIOTHOCTH PAaBHOMEPHOIO, I0KA3aTEJIbHOIO U
HOPMaJIbHOT'O pacrpeneieHumii; yMeHue
HCIOJI30BATh CBONCTBA U3Y4YEHHBIX
pacnpeneneHuii 1y pelieHus 3aJayd; 3HAKOMCTBO
C TIOHSTUSMHM: 3aKOH OOJBIIMX YHCET, METOJbI
BBIOOPOYHBIX HUCCIIEIOBAHUN; YMEHHE MPUBOAUTH
IIPUMEPBI MPOSIBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX;

14) ymeHue CBOOOAHO  ONEPUPOBATH

MOHATUSAMM:  TOYKa,  MpsMas,  IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUA yTroJl,
JIBYTPAHHBIHI yrod, TPEeXTpaHHbIN yrod,
NepeceKaroumecs, napaJsuieJbHbIe u

CKPEILUBAIOIINECS TMPSIMble, MapaIeIbHOCTh WU
MEPHCHIUKYISIPHOCTh TMPSIMBIX M IUIOCKOCTEH,
yroa MEXIy MPSMBIMHU, YOl MEXKIy MNPSIMON W
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, YMEHHE
WCIIOJIb30BaTh TIPU PEIICHUH 3aJad W3YYCHHBIC
dbakTel W TeopeMbl IUITAHUMETPUHU; YMEHUeE
OIICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MHpE;  YMEHHE  OICPUPOBATH  IOHSATHSIMH:
MHOTOTpaHHUK, ceueHue MHOTOTpaHHUKA,
MPaBUJIbHBIM MHOTOTPAHHMK, MMPU3Ma, TUpaMUa,
durypa W TOBEPXHOCTb BpaIlCHUS, HIUHIP,
KOHyC, map, cdepa, pa3BepTKa IOBEPXHOCTH,
CeUeHUs] KOHyca M MWIMHAPA, MapaJuieIbHbIe OCH
WIM OCHOBAHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaroasicst cepbl, UMIUHApPA, KOHYCa; YMEHHE
CTPOUTH CEYCHHE MHOTOTPAaHHHMKA, H300paxkaTh
MHOTOTPAaHHUKH, (UTYpBl W  IMOBEPXHOCTHU
BpaIllCHUS, UX CCUCHHS, B TOM YHUCIIE C ITOMOIIBIO
JNEKTPOHHBIX  CPEACTB; yMEHUE  IPUMEHSTH
CBOICTBa FEOMETPUYECKUX ¢uryp,
CaMOCTOSITEILHO (DOPMYJIUPOBATH  OIMPEACIICHUS
n3ydyaeMblx (UTYp, BBIIBUTATh THIIOTE3bI O




CBOMCTBaxX M NMpPHU3HAKAX T'€OMETPUUYECKUX (UTYD,
00OCHOBBIBATh WJIM ONpPOBEpPraTh HX; YMEHUE
MPOBOJIUTH KJTIaCCU(UKALIHIO duryp o
Pa3TUYHBIM MpU3HAKaM, BBITIOJIHSTh
HEOOXOIUMBIE IOTIOJTHUTENIbHBIE TTOCTPOCHUS;

15) ymenHue CBOOOJHO  ONEPUPOBATH
MOHATHSIMU: TUTOIIAb (UTYPBI, 00beM (QUTYPBHI,
BEeJIMYMHA YIJIA, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH,  PACCTOSHUE  MEXIy  MPSMbBIMU,
paccTosTHUE MEXIy IUIOCKOCTSIMHU,  IUTONIAh
chepbl, IUIOMIAAL IOBEPXHOCTU  IMMHPAMUJIBI,
NpU3MBbI, KOHyca, UWIMHApA, oO0beM Kyoba,
MPSMOYTOJIBHOTO TapajulefienuIena, MUpaMuibl,
MpU3MBI, LWIWHApa, KOHyca, Iapa; yMCHHE
HaXOJIUTh OTHOIIIEHHE 0O0HEMOB MOJOOHBIX (DUTYD;

16) ymeHue CcBOOOAHO  ONEPUPOBATH
MOHATUSIMU: JIBIKEHUE, IMapajuiebHBII MepeHoc,
CUMMETPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3zoBaHue IMOA00MS, IMOJT0OHBIE
burypel; yMeHHE pacmo3HaBaThb pPaBHBIE U
nogoOHble (GUTYpPB, B TOM YHCIE B MPUPOJE,
HCKYCCTBE, APXUTEKTYpe; YMEHHE HCIOJIb30BATh
reOMETPUUECKUE OTHOIIICHUSI, HAXOJIUTh
FEOMETPUUYECKUE  BEIWYMHBI  (IJIMHA,  YTOJI,
IJI01a1b, OObEM) MPU PELICHUHU 3a7a4 U3 APYTUX
yUEOHBIX MPEAMETOB U U3 PEATIBHOM KU3ZHU;

17) ymeHue CBOOOJHO ONEPUPOBATH
MOHSTUSAMM: NMPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPAMHATBI  TOYKH, KOOPAMHATHI
BEKTOpA, CyMMa BEKTOPOB, IPOU3BEJIEHNE BEKTOPA
Ha 4YHUCIIO, pa3lIokKeHHe BeKTopa 1o 0Oasucy,
CKJISIPHOE IIPOU3BEICHUE, BEKTOPHOE
MPOU3BEJIEHUE, YOl MEXIYy BEKTOpaMH; yYMEHHE
HCIIOJIb30BATh BEKTOPHBIM M  KOOPAWHATHBIN
METOJl Ul PEIIeHUS TeOMETPUYECKUX 3aJad U
3a7a4 APYTUX y4yeOHBIX NMPEIMETOB; ONEpUPOBATH
MOHATUAMM: MaTtpuua 2x2 u 3x3, ompenenuresb
MAaTpPULbl, FEOMETPUUYECKUN CMBICIT ONPEIETUTENS;

18) yMeHue MojaenUpPOBATH peajibHbIC
CUTyallUM Ha S3bIKE MaTEMAaTUKH; COCTABJISTh
BBIDQKCHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBl 110 YCIIOBHUIO 3a/Ja4M, HCCIEI0BATH
MOCTPOCHHbIE ~ MOJEIM C  HCIOJIb30BAHUEM

anmapara anredpol, UHTEPIPETUPOBATH
MOJTyYEHHbIH pe3yJIbTAaT; CTPOUTH
MaTeMaTHIEeCKUE MOENn c MTOMOIITBIO

TCOMCTPUUYCCKUX MMOHATUH U BCJIIMYMH, PCHIATH
CBA3AaHHBIC C HHMHM IIPAKTHYCCKHC 3aJadu;
COCTABJIIATDH BCPOSATHOCTHYIO MOJCIIb n
HUHTCPIPCTUPOBATD l'IOJ'Iy‘-ICHHBIfI PE3YIbTAT,




pemiaTh  NpUKIATHBIE  3aJayd  CPEACTBAMU
MaTeMaTU4YeCKOro  aHajau3a, B TOM  YHCIIC
COLIMAJIBHO- JKOHOMHUYECKOr0 U  (DPU3HUECKOTO
XapaxkTepa;

19) ymeHue BbIOMpaATh MOAXOIAIIUNA METO.
JUIS peLleHUs 3aJayy; IOHMMAaHUE 3HAYUMOCTHU
MATEMaTUKM B  M3YYEHUH  IPUPOIAHBIX U
OOIIIECTBEHHBIX IPOLIECCOB U SIBJICHHMI; YMEHUE
pacno3HaBaTh NPOSBICHUE 3aKOHOB MATEMATUKU
B HCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPDI
MATEMAaTHYECKUX  OTKPBITUM  POCCHMCKOM U
MHMPOBON MAaTEMATUYECKON HAYKH.

8. YYEBHO- METOANMYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEHEHUE
YUEBHOTI O INTPEJIMETA

a) IuTepaTtypa
OcHoBHas uTepaTtypa:

1. MaremaTtuka: anrebpa W Hadala MAaTeMaTHYEeCKOTO aHaIn3a, reoMeTpus. Anredbpa u
Hauajla MaTtemathueckoro aHaimza. 10-11 xmaccel: 6a30BbIf U yrayOJIEHHBIM YPOBHU :
yueOnuk / LII. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e uzg. — Mocksa :
ITpocBemenue, 2023. — 464 c. — ISBN 978-5-09-107210-5. — TekcT : 371eKTPOHHBIH //
DNEeKTpOHHBIN pecypc nudpoBoit obOpazoBatenbHolt cpeabl CITIO PROFoOpa3zoBaHnue :
[caiiT]. — URL: https://profspo.ru/books/132452

2. Maremartuka: anrebpa M Hauajla MaTeMAaTHYECKOrO aHalu3a, reoMerpus. ['eomerpus:
10-11 xaccel: 6a30BbIi U Yr1yO0a€HHbIN ypoBHU : yuebHuk / JI. C. Atanacss, B. @. byty3os,
C. b. Kagomues [u ap.]. — 11-e u3a. — Mockasa : I[Ipocsenienue, 2023. — 288 ¢. — ISBN
978-5-09-103606-0. — TekcT: ANEKTPOHHBIN// DIEKTPOHHBIA pecypc IMGPOBOH
o6paszoBatenbHOl cpenbl CITO PROFo6paszoBanue : [caiit]. — URL: https:// profspo.ru/
books/132455

3. Mepsnsk, A. I'. MaTtematuka. Aiaredpa u Hayajla MaTeMaTHyeckoro ananauza: 10 kiacc:
yriyOJI€HHBIN ypoBeHb : yueOHuK / A. I'. Mep3nsk, /1. A. Homuposckuii, B. M. ITonskoB. —
7-e u3n. — Mockaa : I[Ipocsemenue, 2023. — 480 c. — ISBN 978-5-09-103607-7. — Tekcr :
ANIEKTPOHHBIN //  DIeKTpOoHHBIN pecypc mudpoBoit obpazoBatenpHOl cpenbl  CIIO
PROFob6pazoBanue : [caitT]. — URL: https://profspo.ru/books/132451
4. Mep3nsk, A. I'. Matematuka. Anrebpa u Hadajga MaTeMaTHYeCKoro aHanm3a: 11 kjacc:
yriIyOJIEHHBI ypoBeHb : yueOHuKk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. IToskoB ;
noja pepakuue B. E. Ilononbckoro. — 6-e uzn. — Mocksa : [Ipocsemenune, 2023. — 416 c.
— ISBN 978-5-09-103608-4. — TekcT : 3JeKTpOHHBIHN // DIEKTPOHHBINA pecypc HUPPOBOMA
o6pazoBatenbHOl cpenbl CITO PROFo6paszoBanue : [caiit]. — URL: https:// profspo.ru/
books/132453

5. Mepsnsk, A. I'. Marematuka. I'eomerpust: 10 kmacc: yriryOon€HHBIN ypOBEHbD : yUeOHUK /
A. T. Mepznsx, . A. Homuposckuii, B. M. Ilonsikos ; mon penakuueii B. E. ITogonsckoro.
— 7-¢ u3a. — Mocksa : Ilpocsemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. —
TekcT : 2MeKTpOHHBIN // DNeKTPOHHBIN pecypc LubpoBoii oOpa3zoBaTenbHOM cpeabl CITO
PROFo6pa3oBanue : [caiiT]. — URL: https://profspo.ru/books/132454

6. Mepansk, A. I'. Martematuka. ['eomerpus: 11 kimacc: yrmyOn€HHBINH YPOBEHD : Y4eOHUK /
A. T. Mep3znsk, . A. Homuposckuii, B. M. ITonsikos ; mox penakuueii B. E. ITogonbckoro.
— 7-¢ u3a. — Mocksa : Ilpocsemenue, 2023. — 256 ¢. — ISBN 978-5-09-103610-7. —
TexcT : 21MeKTpOHHBIN // DNeKTpOHHBIM pecypc nubpoBoii oOpa3zoBaTtenbHOM cpeabl CITO
PROFob6pazosanue : [caitT]. — URL: https://profspo.ru/books/132456

JlomosiHuTeIbHAS JINTEpATypa



1. BboromonoB, H.B.Maremartuka: y4eOHMK IS CpeaHEro TPOodecCHOHAIBHOTO
o6pazoBanusa/ H. B. boromomnos, II. . Camoiinenko. — 5- ¢ u3a., nepepad. u gom. —
Mocksa : UznatenbctBo FOpaiit, 2024. — 401 ¢. — (ITpodeccuonanpnoe odpa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekct : anexktpoHHbIi // OO0pa3zoBaTtenbHas miatdopma FOpaidt
[caiiT]. — URL: https://urait.ru/bcode/536607

2. Marematuka : ydeOHoe mocoome/ M. M. YepnenoB, H. b. Kapbauunckas, E. C.
JleGenenra, E. E. Xaputonosa ; nmox penakiueir M. M. UepnenoBa. — 3-e uza. — Mocksa :
Pocculickuii rocynapcTBeHHBIN YyHHUBepcuTeT ImpaBocyaus, 2022. — 336 c. — ISBN
978-5-93916-959-2. — Tekct : anexkTpoHHbIi // L{udpoBoii obpazoBatensHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/122921.html

3. boromomnos, H. B. 'eomerpus : yueOHOe mocobue Ajisi CpeaHero mpogecCHOHATBbHOTO
obpazosanus / H. B. boromonoB. — Mocksa : UzmateabcrBo HOpaiit, 2024. — 108 ¢. —
(ITpodeccuonanbaoe oOpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 31eKTpOHHBIH //
OOpa3zoBatenbHas matdopma FOpaiit [calit]. — URL: https://urait.ru/bcode/536961
4. boromonos, H. B. Martematuka. 3agaum ¢ pelieHusIMU : ya4eOHOe TTOCOOUE ISl CPEIHETO
npodeccuonanpHoro ooOpazoanusi/ H. B. boromonoB. — 2- € wu3m., ucnop. W JIOM. —
Mocksa : UznatenbctBo FOpaiit, 2024. — 755 ¢. — (Ilpodeccuonanbnoe oopa3oBaHue). —
ISBN 978-5-534-16211-0. — Texkcr : anextpoHHbIH // OO0pa3zoBaTtenbHas miatdopma FOpaidt
[caiiT]. — URL: https://urait.ru/bcode/544899

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehl

Ne HanmenoBanue Onucanue

1 [ LibreOffice becninatnoe pacnpoctpanenue o auieHsuu GNU LGPL
https://ru.libreoffice.org/about-us/license/

2 | Google Chrome BecnnaTHoe pacnmpocTpaHeHue 1Mo JIUIEH3UU google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/ chrome/
browser/privacy/eula_text.html.

B) mpodeccruoHaabHble 0a3bl JAHHBIX U NH(HOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBbI

9. MATEPUAIIBHO- TEXHUWYECKOE OBECIIEYHEHUE VYYEBHOI'O
INPEIMETA
Hns  peamuzaniud  MPOrpaMMbl  Y4eOHOTO  TpeaMeTa MPEeIyCMOTPEHBI  CIIeMyIOIIne
CIieIMaibHbIe TIOMENIeHUs: KaOuHeT «MaTeMaTuyeckue MJUCIUILIMHBDY, OCHAIEHHBIN
000pYyIOBAaHUEM U TEXHUUECKUMHU CPEACTBAMU OOYUCHUS:
— paboyee MeCTO IpenoaaBaTes;
— MOCaJIOUHbIE MeCTa 0OyJarOIUXCs (IO KOJTMYECTBY O0yUAIOIIUXCS);
— yueOHbIe HATJISIAHbIE TTOCOOUS (TaOIUIbI, TIIIAKATHI);
— KOMIUIEKT yU4eOHO-METOANYECKON JOKYMEHTAIIUH.
TexHuyeckue cpeacTBa 00yUueHuUs:
— KOMITBIOTEP C JIMIIEH3UOHHBIM TPOTPAMMHBIM 00€CTIeueHUEM;
— MYJBTHMEINA ITPOEKTOP.



