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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
Pabouas mporpamma yueOnoit mucummuimael OVYII.03 Y. MartemMaTuka SBISIETCS YacCThIO
IIICC3 cnenuansrocTu 38.02.01 DxoHOMMKA U OyXrajaTepcKuil yuet (110 OTpacisim)

2. MECTO JUCLUMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

IMPOT'PAMMBI
VYueOnass  mucuurmummHa  OVILO3 V. Marematuka  BXOOAUT B NpOQUIbHBIE
JMCHUTUIMHBI 00111e00pa30BaTeIbHOrO IIMKIa, 4yuTaeTrcss B 1 m 2 ceMecTpax B oObeme
340 akam.yaca.

3. KOMIIETEHLU OBYYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTUVIMHBI U UTHANKATOPBI UX JOCTUXXEHUA

JInuHOoCTHBIE pe3yJIbTATHI OCBOEHUS OCHOBHOM obpazoBaTebHON
MporpaMMbl OOYHaIOLIMMUCS TOJDKHBI OTPAXXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIUXCs
PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM
LEHHOCTHBIX OPHEHTALIUM, IIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIINX
TPaJWLUOHHBIM LEHHOCTSIM POCCHICKOro OOLIeCTBa, PACIIUPEHUE >KU3HEHHOT'O OIbITa U
OIIBITA JEATEIBHOCTH B IIPOLIECCE PEATM3ALMUA OCHOBHBIX HAIIPABJIEHUN BOCIMTATEIBHOMN
JIEATEIILHOCTH, B TOM YHCIIE B YACTHU:

IPakIaHCKOTO BOCIIUTAHHS:

chOPMUPOBAHHOCTh  TPAXKIAHCKOM MO3MLIMHM  OOydalollerocs Kak akKTUBHOTO W
OTBETCTBEHHOTI'O YIEHA POCCUIICKOT0 OOIIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLHMOHHBIX IIpaB U OOS3aHHOCTEH, YyBaX€HUE 3aKoHa U
MIPaBONOPSIIKA;

NPUHATHE TPAJULUMUOHHBIX HALUMOHAJIBHBIX, OOLIECYETIOBEUECKMX TIYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb IPOTUBOCTOATH WACOJIOTMM 3KCTPEMHU3MA, HaLMOHAIMU3Ma, KceHodoouu,
JUCKPUMHUHALIAU 110 COLUAIBHBIM, PEIMTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;
FOTOBHOCTh BECTU COBMECTHYIO [€ATE€IIBHOCTh B MHTEpEcax TI'pPaKJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIpPABIEHHMM B 0OIIeOO0pa30BaTEIbHON OpraHu3aldd M JETCKO-
IOHOLLIECKUX OPraHU3aLUsIX;

YMEHHE B3aUMOJEMCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU € UX QYHKLIUAMHU
1 HAa3HAYECHUEM;

TOTOBHOCTBb K TYMAHUTAPHOM U BOJIOHTEPCKOU EATEIIbHOCTH;

MIATPUOTUYECKOTI'O BOCIIUTAHUSL:

c(OPMUPOBAHHOCTh POCCUNMCKON I'pa’kIaHCKON MIEHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJly, 4UyBCTBa OTBETCTBEHHOCTH nepel PonuHON, ropaocTtu 3a cBOM Kpaid, CBOIO
Poauny, cBOM S3BIK M KyJIbTYypy, NMPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Haponaa
Poccuu;

LICHHOCTHOE OTHOIIEHUE K T'OCYJAaPCTBEHHBIM CUMBOJIAM, UCTOPUUYECKOMY U IPUPOJHOMY
HacJIeauIo, MaMsITHUKaM, TpaauuusMm HaponoB Poccum, pgoctmxenusMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

uaenHas yoexaeHHOCTb, TOTOBHOCTbD K CITy>)KEHHIO U 3a1uTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHME TYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c¢OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, 3ITUUECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJ1a B IOCTPOEHHE YCTOHYMBOIO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTENSAM U (WIM) APYTMM YJI€HAM CEMbH, CO3/IaHUIO
CEMBU HAa OCHOBE OCO3HAHHOTO MPUHSTUS LIEHHOCTEN CEMEMHOW JKU3HU B COOTBETCTBUHU C
TpaguuusiMu HaponoB Poccuu;

3CTETUYECKOIO BOCIIUTAHUS:



ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIOYAsl ICTETUKY ObITA, HAYYHOIO M TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa U OOIIECTBEHHBIX OTHOIIICHUI;

CITOCOOHOCTH BOCIIPMHUMATH Pa3IMUHbIC BUbI HCKYCCTBA, TPAJIUIIUA U TBOPUYECTBO CBOETO U
JPYTUX HApOJOB, OIIYIIATh SMOLIMOHAJIbHOE BO3AEHCTBUE UCKYCCTBA;

yOSXKIEHHOCTh B 3HAYMMOCTH JIJISI JIUYHOCTH U OOIIECTBA OTEUECTBEHHOTO U MHUPOBOIO
HUCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAAUIUN U HAPOJHOTO TBOPUYECTBA;

FOTOBHOCTh K CaMOBBIPAXXEHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMJIEHHE HPOSBIATH
KayecTBa TBOPYECKOM JJUUHOCTH;

(hbU3UUeCKOro BOCHUTAHUS:

chOpMHPOBAHHOCTH 3J0POBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO;

MOTPEOHOCTh B (PM3UUYECKOM COBEPIICHCTBOBAHUHM, 3aHITUIX CIIOPTHUBHO- 030POBUTEIBHOM
JIeATEIIbHOCTBIO;

AKTUBHOE HEINPUSTHE BPEIHBIX MPUBBIUEK M UHBIX (POPM MPUUUHEHHUS Bpeaa PU3MIecKoMy U
TICUXUYECKOMY 3/I0POBBIO;

TPYJAOBOT'O BOCIIUTAHUS:

FOTOBHOCTB K TPYJly, OCO3HAHHUE IIEHHOCTH MacTepPCTBA, TPYA0IIO0HE;

TOTOBHOCTb K AKTUBHOM JIE€SITEIbHOCTH TEXHOJIOTMYECKON M COIMAJIbHOW HAIPaBJIEHHOCTH,
CITIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEILHO BBIMOJHATH TaKyIO
JIeATEIIbHOCTD;

WHTEpeC K pa3IudyHbIM cdepaMm TpodecCHOHAIPHON IesTeTbHOCTU, YMEHHUE COBEpIIaTh
OCO3HAaHHBI BBIOOp Oymyiell mpodeccur M peaau30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IJIaHBI;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO W CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH
JKU3HU,

9KOJIOTMYECKOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  3KOJOTUYECKOM KYJIbTYpbl, TOHUMAHHUE BIIMSHHUS COIMAIBHO-
SKOHOMMYECKUX IPOIECCOB HA COCTOSIHHME MPUPOJHOM M COLMATIBHOW CpEelibl, OCO3ZHAHUE
rI100aJILHOTO XapaKTepa 9KOJIOTUUYECKUX MTPoOJieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE AEHUCTBUM B OKPYXKAIOUIEH Cpelle HA OCHOBE 3HAHUS LEJIen
YCTOMYMBOI'O pa3BUTUS YETTOBEUYECTBA;

AKTUBHOE HEMPUSTUE ACHCTBUM, IPUHOCIIINUX BPEO OKPYKAIOIIEH Cpee;

yMeHUe MPOTHO3UPOBATH HeOJIaronpusiTHbIC SKOJIOTHUYECKUE MMOCIIEACTBUS
MPEANTPUHUMAEMBIX JEUCTBUH, IPENOTBPAIIATh UX;

paCIIMPEHUE OMbITA JEATEIbHOCTU 3KOJIOTUUYECKON HAIIPABIEHHOCTH;

LIEHHOCTH HAYyYHOTO MTO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIECTBEHHON MPAKTUKH, OCHOBAHHOTO HAa JUAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET'0 MECTA B MOJIUKYJILTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M UMTATEIIBCKOM KYJIbTYPbl KAK CPEICTBA B3aUMOJICUCTBUSA
MEXIY JTIOAbMU U TTO3HAHUSI MUPA;

OCO3HAHME IIEHHOCTU HAY4YHOH MAESTEIbHOCTU, FTOTOBHOCTb OCYIIECTBIISATH IMPOEKTHYIO U
HCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

MeranpeamMeTHbIE Pe3yIbTaThl OCBOEHUSI OCHOBHOM 00Pa30BaTEIbHON MPOTPAMMBI TOJIKHBI
OTpaXkaTh:

1. OBnageHne yHUBEpCATbHBIMU YUeOHBIMU ITO3HABATEIbHBIMU JEUCTBUSIMU:

a) 0a30BbIE JIOTUYECKUE JICHCTBUS:

CaMOCTOSITEIbHO (POPMYTUpPOBATh W aAKTyaJU3UpPOBATH MPOOJIEMY, paccMaTpUBaTh €e
BCECTOPOHHE;

YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJISI CpaBHEHUs, KlaccupuKamul 1
00001IeHNS;

OIPENIEIATh LEIU AeSTeIbHOCTHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U MMPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUSIX;

BHOCUTh KOPPEKTUBBI B [I€SITEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LIEIISIM,
OLICHMBATh PUCKU MMOCJIEACTBUN 1€ TEIbHOCTH;



pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIIICHUH KU3HEHHBIX MTPOOJIeM;

0) 6a30BbIC UCCIEAOBATEIBCKHE ICHCTBUS:

BJIaJICTh HABBIKAMM Y4Y€OHO- MCCIIEIOBATEIIBCKON M IMPOEKTHON AEATEIbHOCTU, HABBIKAMH
paspelieHus mpooem;

CITOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHUCCKUX
3a71a4, TPUMEHEHHIO PA3IMIHBIX METOAOB MTO3HAHMS;

OBJIQJICHUE BUAAMH JESITEIIHPHOCTU IO IMOJIYYEeHHI0O HOBOT'O 3HAHUS, €r0 HHTEPIPETAINH,
MpeoOpPa3oBaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTyallMsIX, B TOM 4YHCIE MpPH
CO3/IaHMU YUEOHBIX U COLUATIBHBIX POECKTOB;

dbopMHpOBaHUE HAYYHOTO THIA MBIIIJICHUS, BIIAJCHUE HAYYHOM TEPMUHOJIOTHUEH,
KJTIOUEBBIMHU IMOHSATUSIMHA U METOIAMH;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIE 3aJaull B OOpa30BaTEIIbHON ACSATEIIBHOCTU U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh TPUUUHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATH 3a/1a4y, BBIABUTATh TUIIOTE3Y
€e peIleHUs, HaXOAUTh apryMEHTBI IS J0Ka3aTelbCTBA CBOMX YTBEPXKICHHUH, 3aaBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJU3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHHS 3aJa4d Pe3yJIbTaThl, KPUTUUECKU OLICHUBATh
HX TOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYaIIMsIM, OLIEHUBATh TPUOOPETECHHBIN OIIBIT;

pa3pabaThIBaTh IJIAH PEIICHHS MPOOIIEMBI C YUETOM aHAJIN3a UMEIOIINXCS MaTepHaIbHBIX U
HEMaTepHUAJIbHBIX PECYPCOB;

OCYIIECTBJIATH IIeJICHANIPABICHHBIM IIOMCK IIEpeHOCa CPEACTB U CIOCOOOB JEHCTBUS B
MpoheCCHOHAIBHYIO CPEY;

YyMETh  TEPEHOCUTh 3HAHWS B  TIO3HABATEIBbHYID M  IPAKTHUYECKYyIO  00JIacTh
KU3ZHEIeITeIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00IaCTel;

BBIJIBUTATh HOBBIE UJEH, IIpe/jIaraTh OPUTMHAJIbHBIC TOAXO/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3a7aU1, TOMYCKAIOIINE AJIbTePHATUBHBIEC PEIIICHUS;

B) paboTta ¢ nHpopMaIuei:

BIIaJICTh HABBIKAMHU  TOJIyUYeHHST HMH(GOpPMAIUM W3 HUCTOYHMKOB PpAa3HBIX THIIOB,
CaAMOCTOSITEIbHO OCYIIECTBIISITh TOMUCK, AaHalIUu3, CUCTEMATU3AIlMI0 W HMHTEPIPETALINIO
HHGOPMAIIMU PA3IUYHBIX BUAOB U (POPM IpeICTaABIICHUS;

CO3/1aBaTh TEKCTHI B Pa3IWYHBIX opMaTax ¢ yudeToM Ha3HAUYeHHS WH(POpMALMHU U 1IEICBON
ayIMTOPUHU, BIOUpAst ONITUMAJIbHYIO (opMY MPECTABIICHHUS U BU3YyaIN3aIUH;

OIIEHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh HH(OpPMAIIUM, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

HCIIOJIb30BATh CPeJCTBA MHPOPMALIMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJOTUM B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3aJ1a4 ¢ COOJTI0/ICHHEM TpeOOBaHUI
OPrOHOMUKHU, TEXHUKU OE30MMACHOCTH, THUTHUEHBI, pPeCcypcocOepeXeHus, IPaBOBBIX U
3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€30MMaCHOCTH;

BJIaJIcTh HaBBIKAMU pACMO3HABaHUS W 3alIUThl  MHGOpMAIUU, HHGOPMALIMOHHOMN
0€30MaCHOCTH JIUYHOCTH.

2. OBiaJieHe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMY JICHCTBUSIMH:

a) ob1eHue:

OCYIIECTBIATh KOMMYHHMKAIIMHU BO BCEeX chepax KU3HU;

pacrno3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAUCHHE COIUATIbHBIX 3HAKOB,
pacIo3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSITUaTh KOH(IUKTHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMO/ICUCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMSATYATh KOH(PJIMKTHBIC CUTYAlIUH;

Pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIL30BAHUEM SI3BIKOBBIX CPEJICTB;
0) coBMecTHas JIeSITeIbHOCTb:

IMOHMMATh W MCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYAJIBHON paOOTHI;
BBIOMpPATh TEMATUKy U METOJbI COBMECTHBIX ACHCTBUIA C Y4EeTOM OOIIMX HHTEPECOB U
BO3MO’KHOCTEH KaXKIOTO UjieHA KOJUIEKTUBA;

MPUHUMATh IIEIM COBMECTHOM JESATEebHOCTH, OPraHU30BBIBATH U KOOPJAUHUPOBATH



JICVCTBUS IO €€ NOCTHXKEHUIO: COCTABIISATH IUIAH JIEUCTBUM, PACHPEICIISITh POJIU C YUETOM
MHEHMI YYaCTHUKOB, OOCYKJ1aTh PE3YJIbTAThl COBMECTHOM: PaOOTHI;

OIIEHMBATh KAY€CTBO CBOETO BKJIaa U KAXIOTO YYACTHUKA KOMaH/IbI B OOIIUIA pe3yIbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE MPOEKTHI, OLEHUBATH HMAEH C TMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAUNMOCTH;

KOOPJIUHUPOBATh U BBINOJHATHL pPAOOTy B YCIOBUSAX pEAIbHOrO, BUPTYAJIbHOTO U
KOMOUWHMPOBAHHOTO B3aUMO/JICHCTBUS;

OCYUIECTBJISATh TO3UTUBHOE CTPATErHYECKOE MTOBE/IEHUE B PA3IMUYHBIX CUTyaLUsIX, IPOSIBIIATH
TBOPYECTBO M BOOOpakeHNe, ObITh MHUIIMATUBHBIM.

3. OBnaeHne YHUBEPCAIbHBIMU PETYIITUBHBIMU JEHCTBUSIMU:

a) caMOOpraHu3aIus:

CaAMOCTOSITEJIbHO OCYIIECTBIISITh TMO3HABATEIILHYIO AESTEIbHOCTb, BBISBIISITH MPOOJIEMBI,
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/aull B OOpa30BATEIILHON AESATEIBHOCTU U
KU3HCHHBIX CUTYyaIlUsIX;

CaMOCTOSITEJILHO COCTABJIATH IJIAH PELICHUS! MPOOJIEMbI C YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacmpsaTh paMKH yueOHOT0 ITpeMeTa Ha OCHOBE JIUYHBIX MPEANIOUTCHU;

JleJIaTh OCO3HAHHBINA BBIOOD, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIIEHUBATh MPUOOPETECHHBIN OTBIT;

CIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHUIO IIMPOKON IPYIUIIMU B Pa3HBIX OOJACTSIX
3HAHM, MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHb;

0) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIETh HABBIKAMH TMO3HABATEILHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUN U
MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCITOJIb30BaTh MPpUEeMbI pehICKCUH IS OIIEHKH CUTYAIluH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PEIICHUS TIO UX CHUKEHUIO;

B) SMOIIMOHAIBHBIN MHTEJIJIEKT, IIPEAIIOoIararoIui cpopMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIONIETO CHOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHHE,
BHUCTh HAIPABJICHUS PA3BUTHS COOCTBEHHOU 3MOIMOHAJIBHON Cdepbl, OBITH YBEPEHHBIM B
cebe;

CaMOpPEryJIMPOBaHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBO€ TMOBEACHHUE, CIMOCOOHOCTh aJalTHUPOBATHCA K OSMOIMOHAIBHBIM U3MEHEHUSM U
MPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEM MOTHUBALIMHU, BKIIOUAIONICH CTpemMiIeHHe K JOCTIKEHHWIO LeId U YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JIEUCTBOBATh, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
SMITATUU, BKJIIOUAIONIEH CIIOCOOHOCTh MOHUMATh AMOILMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATH €ro MPU OCYIIECTBIEHUU KOMMYHMKAIIMU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIIECHUS C APYTUMU
JTIOIBMU, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U pa3peliaTh KOHPIUKTHI;

) NpuHsTUE ceOs ¥ IPYTUX JTIOCH:

MIPUHUMATH ceOsl, MTOHMMAasi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JIOACH MpU aHAJIN3e Pe3yIbTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO APYTUX JIOACH HA OIINOKMY;

pa3BUBaTh CIOCOOHOCTDH MMOHUMATh MUP C IMO3ULIUH JIPYTOTO YeIIOBEKA.

I[To yuebHomy mpeamery "Martematuka" (BKiIrouass paszaensl "AjareOpa M Hadala
MaTtemaTndeckoro aHanusza", "['eomerpus”, "BepostHocTh u cratuctuka") (yriayOIeHHBIN
YPOBEHB) TPEOOBAHMSI K MPEAMETHBIM pe3yJibTaTaM OCBOEHHMS YIJIyOJEHHOTO Kypca
MaTeMaTUKH JIOJDKHBI BKIIIOUATh TpeOOBAaHUS K pe3yjbTaTaM OCBOEHHUsSI 0a30BOTO Kypca U
JIOIIOJIHUTENIBHO OTPAXKaTh:

1) yMmeHue omnepupoBaTh MOHSATUSIMU: OIpeAesieHne, aKCuoMa, TeopeMa, CJeACTBUE,



CBOMCTBO, TMpU3HAK, JOKa3aTeIbCTBO, PpAaBHOCWIbHBIE  (DOPMYIMPOBKH;,  yMEHHE
dbopmMyIupoBaTh OOpPATHOE M MPOTHUBOIOIOXKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI,  UCMOIb30BaTh  METOJ  MAaTEeMaTUYeCKOH  HHIYKLIUHU; I[POBOJUTH
JTOKa3aTeNIbHBIE PACCYXKIEHUS MPH PEIIEHUH 3a/1ad, OIICHUBATH JIOTHYECKYIO MPAaBUIHBHOCTh
paccyXaeHu;

2) yMeHHE ONepUpOBATh TOHATUSMU: MHOXKECTBO, TIOJMHOXECTBO, OIEpAIMU HAJ
MHOXECTBaMU; YMEHHE MCIIOJIb30BaTh TEOPETUKO- MHOKECTBEHHBIN ammapat JJjIsl OMUCAHUS
peaNIbHBIX MPOIECCOB M SIBJICHUN U MPHU PELICHUH 3a7a4, B TOM UYHUCIIE U3 JPYTHX Y4eOHBIX
MPEIMETOB,;

3) ymeHme omepupoBaTh MOHATUSIMH: rpad, CBs3HBIA rpad, AepeBo, UK, Tpad Ha
IJIOCKOCTH; YMEHHE 3a/1aBaTh U OMKCHIBATH rpadbl pa3InYHBIMHU CIIOCOOAMU; UCIIOIB30BATh
rpadsl pu peleHny 3a1ay;

4) yMeHue CBOOOIHO ONEPUPOBATH TOHITHSMH: COYETAHHME, IIEPECTAHOBKA, UHUCIIO
COUeTaHUH, YUCIIO MEepPEecTaHOBOK; OMHOM HpIOTOHA; yMeHHE MPUMEHSTh KOMOMHATOPHBIE
(baKThI ¥ pacCyXACHUS ISl PEIICHHS 3a1a4;

5) yMeHue oOmnepupoBaTh MOHSATUAMH: HATYypPAIbHOE YHCIO, IEJI0€ YHCIO, OCTATOK IO
MOJYJIIO, pallMOHATIBbHOE YHUCII0, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HATYPAJIbHBIX, LEIbIX,
palMOHATBHBIX, JEHCTBUTENBHBIX YHCET, YMEHHE HCIIONb30BATh IPH3HAKH AEITMMOCTH,
HAaVMMEHBIIINA OOINWI NENMUTEeTh W HauMeHbIlee oOlee KpaTHoe, alrOpuT™M EBKiInma mpu
PEIIeHNH 33/1a9; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMAaMH CYUCIICHUS;

6) ymMeHHe CBOOOIHO ONEpUPOBATh MOHSATUSIMH: CTENEHb C LIEJIBIM IOKa3aTelleM, KOpEHb
HATYpaJIbHON CTETEHH, CTENICHb C PAllMOHATIBHBIM ITOKA3aTeNeM, CTEeHb C AeHCTBUTEIbHBIM
(BeliecTBEHHBIM) ITOKa3aTeNeM, JJorapudM 4nucia, CHHYC, KOCUHYC M TAHTEHC ITPOU3BOJIBHOTO
YHUCIIa;

7) yMeHHE OIepupOBaTh NOHSATUSIMH: TOXIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN M HEPABEHCTB, PABHOCWJIBHOCTh YpPaBHEHUIA,
HEPAaBEHCTB M CHUCTEM, DAIlMOHANIbHBIC, HPpPAIMOHANIbHbIC, IOKa3aTeJIbHbIe, CTEIECHHBIE,
norapumMuyeckrie, TPUTOHOMETPUYECKHE YpPABHEHHUS, HEPABEHCTBA U CHUCTEMbl; YMEHHE
pelaTh ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; pPEIIATh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAapaMeTPOM; MIPUMEHSITh YpaBHEHUSI, HEPABEHCTBA,
UX CUCTEMBI JIJIs PEUIeHUs] MAaTEMAaTHYeCKHX 3a/1a4 U 3a/1a4 U3 PA3JIMUHbIX 00JacTell HAyKU U
peabHOMN KU3HH;

8) yMeHue CBOOOJHO OIEpUPOBATH TMOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas (QYHKIHS,
KoMno3uus GyHKIUN, TUHEHHAS (PYHKIMS, KBaApaTHIHas (QyHKIMS, CTeTIeHHas! (DyHKIIUS C
LEeJNBbIM TOKa3aTelleM, TPUTOHOMETpUYeckue (PyHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHUE
byHKIMM, TOKa3aTelbHass W Jorapudmuueckas (QyHKIUU; yMEHUE CTPOUTH Tpaduxu
(hyHKIIMH, BBITIOIHATE TpeoOpa3oBaHus rpaukoB PyHKIINI;

YMEHHE HUCTOJIb30BaTh T'paduKu (PYHKIIMI 711 U3YYEHUS MPOIIECCOB U 3aBUCUMOCTEH MpH
pelIeHny 3aJa4 W3 JAPYTUX Y4YeOHBIX MPEAMETOB M M3 pEeaTbHON >KM3HU; BbIpAXaTb
dbopmyIaMu 3aBUCUMOCTU MEX/y BETUUMHAMU;

yMeHHE CBOOOHO ONEePUPOBATH MOHITUSIMH: YeTHOCTh (DYHKIIUH, IEPUOAUYHOCTD (PYHKIINH,
OTPAHUYEHHOCTh (YHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYyHKLUU, HAauOoIbliee U
HaVMEHbIIIeE 3HAYECHUS (PYHKIMM HAa TIPOMEKYTKE; yMEHHUE IPOBOJIUTH WCCICOBAHUE
bynxmu;

YMEHHE HCIOJIb30BaTh CBOMCTBA U rpaduKu PYHKIMHI A1l peleH!s] ypaBHEHUH, HEPABEHCTB
U 3a/1a4 ¢ MapaMeTpaMu; n300paxaTh Ha KOOPAMHATHON IMJIOCKOCTU MHOXECTBA pEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

9) ymeHme CBOOOJHO OIIEpUPOBATH MOHATHSIMU: ITOCIEIOBATEIBHOCTh, apudmeTndyeckas
Mporpeccusi, TeOMEeTpHUYecKas Iporpeccusi, OeCKOHEYHO yObIBaloOlasi TeOMeTpUYecKas
MpoTpeccusi; yYMEHHe 3aJaBaTh MOCIEIOBATEIBHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYpPPEHTHBIX (OPMYIL;

10) ymeHue omepupoBaTh MOHATUSIMH: HEMPEPBIBHOCTh (PYHKIIMH, ACHMMTOTHI rpaduka
(GbyHKIIMU, TIepBasi ¥ BTOpasi MPOU3BOAHAS (PYHKIIUU, TEOMETPUYECKUA U (PU3NIECKUI CMBICIT
MIPOU3BOIHOM, MEepPBOOOpA3Has, OINpPEAETICHHBIM MHTErpajl; YMEHUE HAXOIUTh ACHUMITOTHI
rpaduka (yHKIMM; yMEHUE BBIYUCISITH MPOU3BOJHBIE CYyMMBI, MPOU3BEIACHUS, YaCTHOTO U



KOMMO3UIINK (PYHKIINA, HAXOIUTh YpaBHEHUE KacaTeJIbHOU K rpaduky GpyHKImm,

YMEHHUE HCIIOIb30BaTh IPOM3BOJIHYIO [UISI HCCIEAOBAHMS (YHKUMN, 711 HAXOXKICHUS
HAaWIy4yllero peleHUsT B MPUKIAJAHBIX, B TOM YHUCIE COLMAJIbHO- 3KOHOMUYECKUX H
bu3nuecKkux 3anadax, AJIsl ONPENENIEeHUsT CKOPOCTU U YCKOPEHMS; HAaXOAWUTh IUIOLIAIU U
00beMbl (UTYp C TIOMOINBIO MHTETpalia; MPUBOJUTH MPUMEPHl MAaTEeMaTHYECKOTO
MOJEIIMPOBAHUS C TOMOIIBI0 U hepeHITNATbHBIX YPABHEHHIA;

11) ymeHue omepupoBaTh MOHSATUSIMH: KOMIUIEKCHOE YHUCIIO, COINPSIKEHHBIE KOMILIEKCHBIE
Yyyclla, MOJYJIb M apryMEHT KOMIUIEKCHOTO uucia, ¢opma 3alliCu KOMIUIEKCHBIX YHCEI
(reomeTpuueckasi, TPUIOHOMETPHUYECKAass W  anrebpauyeckas); YMeTb IPOU3BOAUTH
apudmMeTnuecKkue  JIEHCTBUS C  KOMIUIEKCHBIMU  YHMCJIAMU; TPUBOAUTH  TPUMEPHI
VCIIOJIb30BAHUSI KOMIUIEKCHBIX YUCET;

12) ymeHue cBOOOIHO OIEPUPOBATH IMOHSATUSIMU: CpeaHee apudMeTHUecKoe, MeauaHa,
HauOoJpllee 1 HAaUMEHbIlIee 3HAUYEHUS, pa3Max, JAUCIEPCUs], CTAHAAPTHOE OTKJIOHEHUE IS
OIMCAHUs YUCIOBBIX JTaHHBIX; YMEHUE UCCIEN0BATh CTATUCTUYECKNE JAHHbBIE, B TOM UYHUCIIE C
MPUMEHEHNEM TPapUIeCKNX METOJOB M JJIEKTPOHHBIX CPEACTB; T'padUUYecKH HCCIEIOBATH
COBMECTHBIEC HAOIIOJCHHS C TOMOIIBIO AUATPAMM PACCEMBAHUS U TMHEHMHOMN perpeccuy;

13) ymeHne HaxXOAuUThb BEPOSITHOCTU COOBITUM C HCIOJb30BAHUEM TIpadUUECKHX METOJIOB;
MIPUMEHSTD JIJIs1 pelIeHUs 3a]1a4 (POPMYJIBI CIIOKEHUSI U YMHOKEHUS BEPOSITHOCTEH, (hOpMyITy
MTOJTHOM BeposITHOCTH, (hopMyity bepHyin, koMOnHaTOpHBIE (GAKTHI U (DOPMYITBI; OTICHUBATH
BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATHIMU: ClIy4aliHas BeJIMYWHA,
pacrpeneieHre BEpOSITHOCTEH, MaTEeMAaTHUECKOe OXHUIaHUE, JUCIEPCHS U CTaHAapTHOE
OTKJIOHEHHUE CIy4yalHOU BEIMYMHBI, (YHKLIUN PACHpPENETICHUs U IFIOTHOCTH PaBHOMEPHOTO,
[I0KAa3aTEeIbHOTO M HOPMAJIbHOI'O pAaCIpeAeiieHU; yMEHME MCIIOJIb30BaTh CBOMCTBA
M3YYEHHBIX PACIpPEIeIEHUI ISl peleHus 3aa4; 3HAKOMCTBO C IMOHSITHUSMU: 3aKOH OOJIBIIINX
YHuCceJ, METOAbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE MPUBOJIUTH NMPUMEPHI MPOSBICHUS
3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymenue cBOOOAHO ONEpUPOBATH MOHITUSIMU: TOUYKA, IPsiMast, INIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIyY, IUIOCKMI YroJl, ABYTPAHHBIA yroj, TPEXI'PAHHBIN Yrojl, NepeceKaroliuecs,
MapaJuieIbHbIe W CKPEIIMBAOIINECS TPSIMbIE, MapaUIeTbHOCTh W TMEPIEHANKYISIPHOCTD
MPSMBIX M TUIOCKOCTEH, YroJl MEKAY MPSIMBIMH, YTOJI MEXKIY MPSIMON M IIOCKOCTHIO, YIOJ
MEX]ly TUIOCKOCTSIMH; YMEHHE HCIOJIb30BATh IPU PEUIEHUM 3a/1a4 HU3y4uyeHHble (PaKkThl U
TEOpEeMbl IUIAHUMETPHUM; YMEHHUE OLEHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHDE;
yYMEHHE OTEepUPOBATH MOHATUSIMU: MHOTOTPAHHHK, CEYCHHE MHOTOTPAHHHMKA, MPABWIHHBIN
MHOTOTPAaHHUK, MpU3Ma, MUpaMu/a, GUrypa U MOBEPXHOCTh BpAILEHUS, IIWUIMHIP, KOHYC,
map, cepa, pa3BepTKa MOBEPXHOCTH, CEYCHHS KOHYCa U HUWIMHAPA, NapaljIeNIbHbIe OCH WIH
OCHOBAHHUIO, CEYEHME IIapa, IJIOCKOCThb, Kacaromascsi cepbl, IMIIMHIPA, KOHYCA; YMEHHE
CTPOMUThH CEYEHHE MHOIOTPAHHUKA, U300pa)xkaTb MHOIOI'PAHHUKH, (DUIYypbl U MOBEPXHOCTH
BpAIIIEHUs, UX CEYCHHS, B TOM YHUCIIE C TOMOIIIBIO AIEKTPOHHBIX CPEJCTB; YMEHHUE TPUMEHSITh
CBOMCTBA TEOMETPUYECKHX (UTYp, CAMOCTOSITEIbHO (OPMYIUPOBATH  OIPEICICHUS
M3y4aeMbIX (UTYp, BBIABUTATH TUIIOTE3bl O CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX puryp,
00OCHOBBIBAaTh WJIM OIPOBEpPraTh HUX; YMEHHE MPOBOJAUTH Kiaccupuxkauuio ¢uryp Imo
PA3JIMYHBIM IPU3HAKAM, BBIIOJIHATh HEOOXOIUMBIE JOIIOJHUTEIBHbIE IOCTPOCHUS;

15) ymeHue cBOOOMHO OMEpUPOBATH MOHATUSIMH: IUIOMAAL (GUTYPBI, 00BEM QUTYDHI,
BEJIMYMHA YTIJIa, PACCTOSIHHE OT TOYKU 10 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMbIMU,
PACCTOSIHUE MEXIY IUIOCKOCTSMM, IUIOWAAb C(hephl, IUIOUAAb [MOBEPXHOCTU MHUPAMUJIBI,
MIPU3MBI, KOHyCa, IMJIMHIpa, 00beM KyOa, IpsIMOYTOJIbHOTO NapaJljielienuIeaa, MUpaMuisbl,
MPU3MBI, IWIWHIpA, KOHYycCa, Iapa; YMEHHUE HAXOIWUTh OTHOIIEHHWE OOBEMOB MMOAOOHBIX
uryp;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSIMH: [BIDKEHUE, IapajUIeIbHBIN IepeHoc,
CUMMETpHUSl Ha IUIOCKOCTHU M B NPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHHME MOI00uS,
nofgo0OHble (UIYphl; YMEHHE pAcllO3HABATh paBHbIE U MOAOOHBIE (UIYPBI, B TOM YHUCIE B
MPUPOJE, MCKYCCTBE, apXUTEKTYype; YMEHHE HCIOJIb30BATh T€OMETPUYECKHE OTHOIICHUS,
HAaXOJUTh TEOMETPHYECKHE BEIMUMHBI (JUTUHA, YTOJ, IO b, 00BEM) IIPU PEIICHUH 331449
U3 IPYTUX yUEeOHBIX MPEIMETOB U U3 PEATbHOU KU3HU;

17) ymeHue cBOOOIHO ONEPUPOBATH IMOHITUSIMHU: HPSIMOYrOJIbHAsl CUCTEMa KOOpAMHAT,



BEKTOpP, KOOPAWHATBHI TOYKHU, KOOPJIMHATBI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha UYMCIIO, Pa3JI0KEHUE BEKTOpa MO 0a3ucy, CKaJspHOE MPOU3BEACHHUE, BEKTOPHOE
MPOU3BEACHUE, YIOJl MEXAYy BEKTOpPaMHU; YMEHME HCIOJb30BATh BEKTOPHBIM U
KOOPAMHATHBIM METOJl [JI PEIIeHHs] TeOMETPUUECKMX 3aJad W 3aJad JAPYyrux y4eOHbIX
MPEeIMETOB; ONEPUPOBATH MOHATUSMM: MaTpula 2x2 U 3X3, ompeaenuTelb MaTpPHIIbL,
T€OMETPUYECKUN CMBICIT ONIPEICITUTES;

18) ymeHwe MoOJENMpPOBAaTH pealbHbIE CUTYyallMM Ha S3bIKE MATEeMATHKH, COCTAaBIISITh
BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMbI MO YCIOBHUIO 3aJayd, HUCCIEAOBATh
MOCTPOEHHbIE MOJIEJIM C MCIHOJIb30BAHMEM ammnaparta ajlredpbl, HHTEPIPETUPOBATH
MOJIyYEHHBIN pE3yNbTaT; CTPOUTh MATEMATUYECKHE MOJAEIN C MOMOUIBID T€OMETPUUYECKUX
MOHSATUN W BEJIUYMH, pellaTh CBSI3aHHbIE C HUMM MPAKTUYECKHE 3a/1a4d; COCTaBJIATH
BEPOSITHOCTHYKD MOJI€JIb M HUHTEPIPETUPOBATH  IIOJIYUCHHBIA pe3yJibTaT; pelaTh
NPUKIAAHbIE 3aa4d CPEICTBAMU MATEMATHUYECKOI'O aHAIM3a, B TOM YHCIE COLMAIIbHO-
SKOHOMHUYECKOTO U (PU3UYECKOT0 XapaKTepa;

19) ymeHue BbIOUpATH MOAXOSIIUNA METOM JJIS PEIICHUs 3aJaul; TOHMMaHUe 3HAYUMOCTH
MaTeMaTUKU B M3YyUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX IPOIECCOB U SBJICHUM; yMEHUE
pacrio3HaBaTh IPOSIBIIEHUE 3aKOHOB MATEMATUKU B UCKYCCTBE, YMEHUE NMPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM MATEMATUYECKOM HAYKH.

4. CTPYKTYPA JUCHUITINHBI

OOmmas Tpy10eMKOCTb JUCIUIUIMHBI cocTaBiisgeT 12.11 3aueTHbIx enuHuibl, 340.0 akaaeMUIecKux
4acoB.

1 — Ne i/
2 — Tema (pa3aenn) AUCHUILUTMHBL, KypcoBasi padoTa (IIPOEKT), MPOMEXYTOUHAS aTTECTAIUS
3 — Cemectp
4 — Buibl KOHTAKTHON paOOTHI U TPYTOEMKOCTH (B aKaIEMHUYECKUX Yacax)
4.1 - JI (JIexummn)
4.2 — Jlexiuu B BUJIE TPAKTHUYECKOM MOATOTOBKH
4.3 — 13 (ITpakTUuecKkue 3aHITH)
4.4 — TlpakTUyecKue 3aHATHS B BUAC MPAKTUYECKOHN MOTOTOBKHU
4.5 — JIP (JTabopaTopHbie pabOTHI)
4.6 — JTabopaTopHbie pabOTHI B BUAEC MPAKTHIECKOM MOATOTOBKH
4.7 — UKP (MHuas xoHTakTHas padbora)
4.8 — KTO (KoHTpoIb TEOPETUYECKOTO OOYUYCHHS)
4.9 — KO (KoHTpob Ha sK3aMeHe)
5 — KoHTpoJib (B aKaJIeMUUYECKUX Yacax)
6 — CamocTtosiTennpHast paboTa (B akaJeMUYECKUX vacax)
7 — @OPMBI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
1 2 3 4 5 6 7

4142 (434414514647 148149
1 BBenenue 1
2 Paznen 1. 1 |4 4 YCTHBIN
HarypanbHbie u orpoc,
LEeNTbIE YHCIIa MpaKTUYeCcKast
MHOXecTBO pabota
IEUCTBUTEIILHBIX




YHCECII

Paznen 2. 2 YCTHBIN

KommuiekcHeie onpoc,

quca MPaKTHYECKAs
pabora,
BHEayJIUTOPHA
I
CaMOCTOSITENb
Has paborta

Pazpen 3. 6 YCTHBIN

MHorouJsieHsl. onpoc,

VYpaBHeHUS U MpaKTUYecKast

HEPaBEHCTBA. pabora

Cucrembl

JIMHEHHBIX

ypaBHEHUH

Paznen 4. 2 YCTHBIN

Crenensb ¢ orpoc,

LIEJTBIM U MpaKTUYeCcKast

paoOHATFHBIM pabora

MOKa3aTeNeM.

Apudmerndeck

15051

KOPEHB N-01

CTETICHU.

Jlorapugpm

Yyucla.

HNppaunonansn

ble

ypaBHEHUS

Paznen 5. 10 YCTHBIN

DyHKIUN orpoc,

U rpaduxu. MpaKTUYecKast

ITokazaTenbHbBIE pabora,

u BHEayIUTOPHA

JorapupMuUIecK S

Ve YpaBHEHUS CaMOCTOSITENb
Has paborta

Paznen 6. 2 YCTHBIN

HppaumoHanbHbl oIpoc,

e, MPaKTUYECKAas

MoKa3aTelbHbIe pabora

u

sorapudmmuueck

ue

HEPaBEHCTBA

Paznen 7. 6 YCTHBIN

Cucrembl orpoc,

palMOHATBHBIX, MpaKTUYeCcKast

HMppaOHATBHBI pabora

X

MOKa3aTeNbHBIX

u

sorapudmmuaeck

UX YPaBHEHUM.

3agauu ¢

napameTpamu

Paznen 8. 10 YCTHBIN

Tpuronomerpuu oIpoc,




ecKue MpaKTUYeCKast
BBIPAKEHUS U pabora
ypaBHEHUs
I'paduxu
TPUTOHOMETPHY
ECKUX
(byHKIMA.
Tpuronomerpuu
ecKue
HEPaBEHCTBA
10 | Pazmen 9. 6 YCTHBIN
IMocnenoBatens orpoc,
HOCTH MpaKTHYecKas
Y TIPOTPECCHH pabora,
BHeayIUTOPHA
s
CaMOCTOSITETh
Has paborta
11 | Paspgen 10. 8 YCTHBIN
HenpepsiBHbIE OIpoc,
(byHKIHH. MpaKTUYeCKast
ITpousBoanas pabora
12 | Pa3gen 11. 6 YCTHBIN
UccnemoBanue orpoc,
byHKIMIH MpaKkTUYecKas
C IOMOIIBIO pabora
MMPOU3BOIHOM
13 | Pa3pgen 12. 4 YCTHBIN
ITepBooGpa3znas ompoc,
Y UHTETpa MpaKTUYeCKast
paboTta
14 | Ox3ameH
15 | Pazpgen 13. 6 YCTHBIN
Bsenenue onpoc,
B CTEPEOMETPHIO MpaKTHYecKast
pabota
16 | Paszpgen 14. 4 YCTHBIN
Bzaumnoe onpoc,
pacronoxeHue MPaKTUYECKAs
MPSIMBIX pabota
B IIPOCTPAHCTBE
17 | Pazpgen 15. 4 YCTHBIN
IMTapannensHOCT orpoc,
b MpaKTHYeCcKast
MPSIMBIX pabota
U TUIOCKOCTEN
B IIPOCTPAHCTBE
18 | Pasnmen 16. 10 YCTHBIN
[Mepnenaukynsp ompoc,
HOCTb TMIPSIMBIX MpaKkTHYecKas
Y TTOCKOCTEH pabora
B IIPOCTPAHCTBE
19 | Paspgen 17. 6 YCTHBIN
Vrael u orpoc,
paccTosHUS MpaKTUYeCcKast
pabota
20 [ Paspgen 18. YCTHBIN ompoc




MHororpaHHHUK
u

21 | Paspen 19. 2 2 YCTHBIN
BexTtops! oIpoc,
B IIPOCTPAHCTBE MpaKTUYeCcKast
pabota
22 | Paspen 20. 2 2 YCTHBIN
JBrOKEeHUS orpoc,
MIPaKTHYECKAS
pabota
23 | Paspen 21. 6 8 YCTHBIN
AHanuThueckas orpoc,
TEOMETPHS MpaKTUYecKast
pabora
24 | Pa3pgen 22. 4 10 YCTHBIN
O6BEM orpoc,
MHOTOTpaHHUKA MpaKTHYeCcKast
pabora
25 | Pazmen 23. Tena 10 8 YCTHBIN
BpallleHUs orpoc,
MpaKTHYeCcKast
pabora
26 | Pazgen 24. 8 14 YCTHBIN
ITnmomagn oIpoc,
MTOBEPXHOCTHU MpaKTUYeCcKast
1 00BEMBI pabora
KPYIJIBIX TEJT
27 | Pazmen 25. 2 YCTHBIN oTpoc
JIeMEHTBI
TEOPUHU
rpadoB
28 | Paznen 26. 2 2 YCTHBIN
CryuaifHble orpoc,
OIIBITHI, MpaKTHYeCcKast
CITyJaiHbIe pabora
COOBITHS
U BEPOSITHOCTH
COOBITHI
29 | Pa3pen 27. 4 2 YCTHBIN
Onepauuu Haj orpoc,
MHOKECTBAMU U MpakTHYecKas
COOBITHSIMU. pabora
CroxeHue 1
YMHOXEHHUE
BEPOSITHOCTEN.
YcnoBHas
BEPOSIT-
HOCTb.
He3aBucumbie
CcOOBITHUS
30 | Paznmen 28. 2 2 YCTHBIHN
DJIeMEHTBI orpoc,
KOMOMHATOPUK MpaKTHYeCcKast
u pabota
31 | Pasnen 29. 2 2 YCTHBII
Cepun orpoc,
IIOCJIENOBATEIBLH MpaKTHYECKAs




BIX UCITBITAHUA. pabota
Wcnerranus
bepuymnu.
CiyyaifHbIi
BBIOOD
U3 KOHEYHOH
COBOKYITHOCTH

32 | Paznmen 30. 2 |8 2 YCTHBIN
CiyuaiiHble orpoc,
BCIIMYNHBI npakTUYeCKas
u pabota
pacrpeiesieHust

33 | Paznmen 31. 2 |2 2 YCTHBIN

3aKoH OOJbIINX oIpoc,
YHCCII IMpaKTUICCKasA
paboTta
34 | Paznmen 32. 2 |2 2 YCTHBIN
OJIEMEHTBI OITpoOC,
MaATEMATUYECCKO IMpaKTU4YECKasd
i pabota
CTaTUCTUKHU

35 | Paznmen 33. 2 14 YCTHBIN ompoc
HenpepriBHbie
CIIyJalHbIE
BEJIIMYNHBI
(pacnipenenenmus)
b
II0KAa3aTCJIIbHOC
1 HOpMaJIbHOE
pacrpeieieHus

36 | Paznmen 34. 2 |2 2 YCTHBIN
Pacnipenenenue orpoc,
ITyaccona MPaKTUYECKas

pabota

37 | Paznmen 35. 2 |2 2 YCTHBIN

CBsI3b MEXTY oIpoc,
CHy‘iaﬁHbIMH MPAaKTUYCCKAA
BEITMIMHAMHA pabora

38 | Dx3ameH 2 4 4

Hroro 156.0 156.0 0.0 0.0[14.0[8.0] 0.0 16.0
5. COAEP KAHME JUCLHUIIIMHBI
5.1. Jlekuun
No 1/ HaumMeHnoBaHnue TeMbl Copepxanue TeMbl (pa3zaena)
II (paznena)

1 BBeneunue Jlexius 1. Marematuka B Hayke, TEXHHKE,
9KOHOMHKE, MH(MOPMAIITMOHHBIX TEXHOJOTHUIX U
npaktTuyeckon  nesrenpHoctu. Llemn w  3amaum
W3YYEHUSI MATEMATHUKU B YUYPEKICHUSAX CPEIHETO
po¢eCCHOHATLHOTO 00pa30BaHUs

2 Paznen 1. Harypanbshbie u | Jlexius 2. MHoO)keCTBO, onepaliiyd HaJl MHOKECTBAMU

uenble uucia. MHOXecTBO |M  uX cBoicrBa. Jluarpammbel Oiinepa - BeHHa.
JICICTBUTEIILHBIX YUCEJT [IpuMeHeHne TEOPETUKO- MHOKECTBEHHOTO arapara
JUTSL pEIIeHUs 3a1ay.
Jlexuma 3. Pammonanpable umcia. OOBIKHOBEHHBIE U




NEeCATUYHbIE  TpOOM,  MPOLEHTH, OECKOHEYHbIE
nepuoauyeckue Apodbu. JledcTBUTENbHbIE YMCIIA.
Hppaunonansubie

yucna. [IpubnmxéHHble  BBIYMCIEHMS, IPABUIIA
OKpYIJIEHMS, IIpUKMAKA U OLEHKAa pe3yibprara
BBIYMCIICHUI

Pasznen 2. KoMiuiekcHbIe
qucia

Jlexums 4. KomriekcHble uncna. AnreOpanueckas u
TPUTrOHOMETpHUYECKass (POPMBI 3aMMCH KOMIUIEKCHOTO
yucia. M300paxxeHne  KOMIUIEKCHBIX ~ YHCEI  Ha
KOOPAMHATHOM INIOCKOCTH

Paszgen 3. MHOTrOYJIEHBI.
YpaBHEHUS U HEPABEHCTBA.
Cucremsl JIMHEHHBIX
YpPaBHEHUI

Jlekumss 5. MHOrowyieHsl OT OJHON IIEPEMEHHOM.
Jlenenue MHOrOWwIeHa HAa MHOIOWIEH C OCTAaTKOM.

Teopema besy. MHoOT04JIEHbI C LIeJIBIMU
koahumeHTamMu

Jlexiusa 6. PemieHue cucteM JMHEHHBIX YpPaBHEHUM.
Martpuna CUCTEMBI JIMHENHBIX YPaBHEHHUI.

Omnpenenurenb MaTpuilbl 2[1 2£ro reoMeTpUUYECKUi
CMBICII M CBOWCTBA; BBIYMCIIEHHE €r0 3HAYCHUS;
IIPUMEHEHHUE OIPEACIIUTEN ISl PELIEHUS CHUCTEMBI
JINHEVHBIX YPaBHEHUN

Jlexkums 7. PemieHue NpuKIagHBIX 3a7a4d C IMOMOUIBIO
CUCTEMBI JINHEMHBIX YPABHEHUN

Pasznen 4. CreneHp ¢ LETBIM
u paloHaILHBIM
OKa3aTeJIeM.
ApubmMeTuuecknii KOpeHb n-
ol

crenenu. Jlorapudm uucna.
HNppaunonanbubie
ypaBHEHUS

Jlexums 8. Jlorapudm uncna. CBoiicTBa norapudma.

Hecsatuunbie u HaTypaJIbHbIC JoTapu(MBI .
[TpeoOpazoBanme BBIPpAKCHUH, CoJIepIKaIImx
Jorapugmbl

Paznen 5. @yHkiuu

u rpaduxu. ITokazarenbHbie
u JorapupMUIecKue
ypaBHEHUS

Jlekumss 9. DyHKIUSA, COCOOBI 3aJaHUs (PYHKIIUH.
Bzanmno  oOpatnble  gyukuun.  Kommnosuius
¢byakuumii. I'padux yakmmm. O6macts onpeneneHus u
MHOXXECTBO 3HaueHWH QyHkuuu. Hymu ¢yHkmm.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTBA. UETHBIE U HEYETHBIE
¢bynkiuu. Ilepunonnueckue ¢yukuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUIHUHU. MaKCUMyMbl 1 MUHUMYMBbI
¢yakuuu. Hambonpiiee W HanMeHbIee 3HAYCHUE
(yHKLIMM HA TPOMEXKYTKE
Jlexms 10. DJeMeHTapHbIC
rpacukoB GyHKITUNA

Jlekumst 11. Crenennast QyHKIMS ¢ HATYpaJIbHBIM U
HenbpIM  TokazateneM. E€ cBoiictBa u  rpaduk.
CrolictBa U rpaduK KOPHS N- OW CTEMEHU Kak
(dbyHKIIMM  OO0paTHOM CTeMeHM C HATypaJbHBIM
MoKaszaTeemM

Jlexums 12. TlokaszatenpHast GyHKIMSA, €€ CBOWCTBA U
rpa¢uk. HMcnompzoBanue rpaduka QyHKIMH IS
pelLIeHus YpaBHEHUI

Jlexums 13.Jlorapudmudeckas ¢hyHKIMs, €€ CBOMCTBA
u rpaduk. HMcmonp3oBanue rpaduka (QyHKIMH IS
pereHus

npeoOpa3oBaHus




7 Paznen 6. UppanuonansHeie, | JIekius 14. OcHOBHEBIE METO/IbI peleHus
IOKa3aTeIbHbIE U | MOKA3aTEebHBIX U JIOTApUPMUUYECKUX HEPABEHCTB.
morapupMUUIECKue OCHOBHBIE  METO/Abl  pEUIEHUS UPPALUOHATBHBIX
HEPaBEHCTBA HEPABEHCTB

8 Paznen 7. Cucrewmnl | Jlekuuss 15. Cucrema ¥ COBOKYIIHOCTb YpPaBHEHUH.
palurOHAIbHBIX, PaBHOCUITBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUI
UPPALUOHAIBHBIX Jlekua 16. IlpuMeHeHue ypaBHEHMH, CHUCTEM W
MOKa3aTeJIbHbIX U | HEPABEHCTB K PEIICHUI0 MaTeMAaTUYeCKMX 3aJady M
JorapupMUUYECKUX 3a71a4 U3 Pa3IMYHBIX 00JacTel HAyKu M peasbHOMN
YPaBHEHUIA. 3anaun C | ’Ku3HM, MHTEpIIpEeTALINS TOJIYYEHHBIX PE3YIBTATOB
rnapameTpamMmu Jlexims  17. PanumonanbHble, HWppalMOHAJIbHBIE,

MOKa3aTebHbIE, JorapupMUUIECKre u
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C ITapamMeTpaMu

9 Paznen 8. | Jlexuust 18. CuHyc, KOCMHYC, TAHI€HC M KOTAHIEHC
Tpuronomerpuueckue YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
BBIPAXKEHUS U YpABHEHUS. ApKTAHI'€HC YUCIOBOI0 apryMeHTa
I'paduxu Jlekmus  19. Tpuronomerpuyeckasi OKpPYKHOCTb,
TPUTOHOMETPUUYECKUX OIpEJIEIEHNE TPUTOHOMETPUUYECKUX byHKIM]
GyHKIMA. YHUCIIOBOIO apryMeHTa. OcHOBHBIE
Tpuronomerpuueckue TPUTOHOMETPUIECKHE (HOPMYJTBI
HEPABEHCTBA Jlexuus 20. Pemenue TPUTOHOMETPUUECKUX

YPaBHEHUI

Jlexmus 21. Pemenne TPUTOHOMETPUUECKUX
HEPABEHCTB

Jlexkumst 22. Tpuronomerpuueckne «GYHKIUU, HX
CBOIiCTBA U Tpaduku

10 Pazngen 9. | Jlexkmus 23. IlociemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS
ITocnenoBarenpHOCTH ITOCIIEA0BATEIIBHOCTEN. MoHOTOHHBIE u
U NIPOTPECCUU OrpaHUYEHHBIE M1OCJIE10BATEIBHOCTH. ITpenen

nocnegoBateabHOCTU. McTopus aHanu3a GECKOHEUHO
MaJbIX

Jlekius 24. Apudmernueckas W TeOMeTpHUeCKas
MPOTPECCHH. Bbeckoneuno yObIBaronias
reoMerpuyeckas mporpeccus. Cymma OeCKOHEYHO
yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

11 Paznen 10. HenpepbiBHbIe Jlexusa 25. HenpepbiBHBbIE (DYHKIIMU U UX CBOMCTBA.
¢ynkuuu. [TpousBogHas Touka paspeiBa. AcUMNTOTHI TpauKoB (YHKIIUN.

CaoiicTBa (hyHKLIMI HEMPEPHIBHBIX HA OTPE3KE
Jlexums 26. ITpou3BOAHBIC 3JEMEHTAPHBIX (DYHKITUH.
ITpousBogHasi cymMMbl, IPOU3BENECHUS, YACTHOTO U
KOMITO3UIINU (DYHKITUI

Jlexums 27. IlepBast u BTOpasi MpoM3BOAHbIE (YHKIIUU.
I'eomerpuyeckuii 1 GU3NIECKUN CMBICIT TPOU3BOTHOM.
VYpaBHeHUe KacaTeabHOU K rpaduky GyHKIUU

12 Pazpen 11. UccneqoBanue Jlexkumss  28.  IlpumeHeHHe  TNPOU3BOJHOM K
byHKIMIA UCCIIEIOBAaHNIO  (YHKIIMA HAa MOHOTOHHOCTh U
C IOMOUIBIO 9KCTPEMYMBl U [UIS HAXOXIEHUS HAUOOJIBIIEro U
MIPOU3BOJHOM HAaMMEHBIIIET0 3HAYEHUs HENPEpPbIBHON (YHKIIMU Ha

OTpe3Ke
13 Paznen 12. ITepBoobpasnas | Jlekuust 29. IlepBooOpasHasi, OCHOBHOE CBOMCTBO




U UHTCI'pall

nepBooOpasubix. IlepBooOpasHble  3JIeMEHTapPHBIX
(byHKIUH. [TpaBuna HaXOXJACHUS
nepBooOpa3Heix.MUHTerpan. I'eomerpudeckuii CMbICTT
WHTerpaja. BeluncieHue ompeaeéHHOro WHTerpania
o ¢opmyne Hprotona - JleitOuuiia

Jlexius 30. [IpuMmenenune uHTerpana sl HaXOXKACHUS
TIoaaei TJTIOCKUX dburyp u 00BEMOB
FEOMETPUYECKUX Te

Jlexums 31. IMpumeps! permennit auddepeHnambHbIX
ypaBHEHUM

Jlekius 32,  MaremaTuueckoe  MOJEIUpPOBAHUE
peaibHbIX MPOIIECCOB c MTOMOIIIBIO
muddepeHIaTbHbIX YPABHEHHIA
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Pasznen 13. Beenenue
B CTEPEOMETPUIO

Jlekumsi 33. Ucropusi pa3BuUTHUS CTEPEOMETPUU KaK
HaykKu U €€ poJib B Pa3BUTHUM COBPEMEHHBIX
WHXCHEPHBIX M KOMIBIOTEPHBIX  TEXHOJIOTHUH.
OcHOBHBIE TPOCTpAaHCTBeHHbIE GUTYphl. [loHsTHS
CTEPEOMETPUU: TOYKa, npsamas, IJIOCKOCTb,
MPOCTPAHCTBO.

OcHOBHBIE TpaBWJIa HM300paX€HUsI Ha PHUCYHKE
IUIOCKOCTH, MapaJUIebHbIX MPSIMbIX  (OTPE3KOB),
CepellHbI OTPE3KA.

IMonsrus: nepeceKaronecs IJIOCKOCTH,
MePECEKAIOITUECS npsimMast u MJIOCKOCTb;
MOJTYITPOCTPAHCTBO.

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICACTBUS U3 HUX.
CrnocoObl  3a7aHMsl TPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.

O0o03Ha4YeHUs IPSIMBIX U IIJIOCKOCTEM.

Jlekiusa  34. MHOTOTpaHHUKH,  HU300paXeHUe
MPOCTENIINX MPOCTPAHCTBEHHBIX ¢uryp,
HecylecTByIomux o0bekToB. Ceuenusi. MIzoOpakenue
CeUeHUN nupaMuibl, Kyba U TPU3MBI, KOTOpbIE
NpOXOJAT uepe3 uX pébpa. Merton creaoB uist
rnocrpoeHust ceueHuil. llocrpoeHne ceueHuin B
nupamuze, Kyoe mo TpéM Toukam Ha peOpax.

Jlexmus 35. IloBTropeHue mmaHuMerpuu. Teopema o
MPONOPILMOHATIBHBIX OTpe3Kax. [TonoGue
TpeyroibHukoB. Teopema  Menenasi. Pacuérer B
CEUEHUSIX HAa BBIHOCHBIX YEepPTEkKaX.

15

Pasnen 14. Bzaumnoe
pAacIIOIOKEHNE
MPSMBIX

B IIPOCTPAHCTBE

Jlekumst 36. B3aumHOe pacnojoXXeHue MpsIMbIX B
MIPOCTPAHCTBE. CkpeluBaronmecs MpsIMBIE.
[Tpusnaku CKPELLMBAIOIINXCS MPSIMBIX.
[TapamnenpHble IpsiMble B IpoCTpaHCTBe. TeopeMa o
CYLLIECTBOBAaHUM U €IVMHCTBEHHOCTH  MPSIMOU
rnapajuieJIbHOM JTaHHOW MPSAMOM, NPOXOAAINEH 4Yepe3
TOUKY MPOCTPAHCTBA U HE JeXallled Ha JaHHOHU
npsMoi. Jlemma o TmepecedeHUMH IapaliIeIbHBIX
MPSMBIX IJIOCKOCTBIO. [1apaninenbHOCTh TPEX MPSMBIX.
Teopema o0 TpéX mapajyieNbHbIX NpsAMbIX. Teopema o
CKPENIMBAIOIINXCS TPAMBIX.

Jlexims  37.  IlapamnmenbHoe  NMPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBaA napaieabHOrO
npoekTupoBanus. M3ob0paxeHnue pasHbIXx (uryp B




napaJsuiesibHOM mpoekiu. LlenTpaabHas mpoekius.

16

Pazpgen 15. ITapamienbHOCTD
MIPSIMBIX

U INIOCKOCTEN

B IIPOCTPAHCTBE

Jlekiua 38. TloHaTtus: mapajyieIbHOCTh NPSIMON U
IJIOCKOCTH B IPOCTPAHCTBE.

[IpusHak mnapayieIbHOCTH MNPSMONM U IUIOCKOCTH.
CaoiicTBa NapaJlIeIbHOCTU MPSIMON U INIOCKOCTH
Jlexmus 39. IloctpoeHne cedyeHUs, MNPOXOISIIErO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U NapajieIbHOTO
npyrou npsimout. Pacuér otHomenun. IlapannensHas
IIPOEKIMs, IPUMEHEHHE JUISl IIOCTPOEHUS CEUYECHUMU
Ky0a u nmapajuienenumnena

Jlekusa 40. CpolicTBa mapajuiesienunena U MpU3MBbL.
[TapannenbHble IJIOCKOCTH. [Tpuznaku
MapajuleIbHOCTH JIBYX IUIOCKOCTer . Teopema o
[apajuleJIbHOCTH M €IUHCTBEHHOCTU  IIJIOCKOCTH,
NpoXoAsllel dYepe3 TOYKY, HE MPUHAJIEKAILYIO
JAHHOM TUIOCKOCTH U CJIEJICTBUS U3 HEE

17

Pasnen 16.
INeprieHaMKyYIIPHOCTD
MPSIMBIX

U IJIOCKOCTEH

B POCTPAHCTBE

Jlekuusa 41. IlepneHOUKYJISIPHOCTh MNPSIMOH U
10cKOCTH. I1pU3HaK NepneHIuKYIIPHOCTH NPSIMOIN 1
mwiockoctu.  Teopema 0  CyllecTBOBaHMM U
€IMHCTBEHHOCTH MPSIMON, MPOXOISIIENd Yepe3 TOUKY
MPOCTPAHCTBA U NEPHEHAUKYISIPHOM K IUIOCKOCTH.
[InockoctTh W mNEpHEHIUKYISIPHbIE UM IIpsAMas B
MHororpanHukax. Ilocrpoenue nepneHauMkynspa u3
TOYKHU Ha MPAMYIO

Jlexuus 42. TlepnenauKkymsp U HakIoHHas. Teopema o
TpEX MepneHAuKyasapax (mpsimas u obpaTHas). YTrom
MEXAy  CcKpemmBaromuMucsa — npsMmbiMu.  [louck
NEPHEHIUKYIISPHBIX MPSMBIX c MIOMOIIIBIO
MEePHEeHAUKYISIPHBIX MIIOCKOCTEHN

18

Pasznen 17. Vel u

paccTosHUS

Jlexuusa 43. IloBTOpeHHUE: yrojl MeXIy NPSMbIMU Ha
IUIOCKOCTH,  TPUTOHOMETPUS B IPOU3BOJILHOM
TpeyrojbHUKe, TeopeMa KocuHycoB. IloBropenue:
yrol MeXAY CKpPElIMBAIOIIMMUCSA TMPSIMBIMH B
npoctpaHcTBe. ['eomeTpuueckue METOAbl BBIUUCIECHUS
yIja MeXAy NPSIMbIMU B MHOTOTPAHHUKAX.

Jlexums 44. [IByrpannsbiii yroia. CBOUCTBO JIMHEWHBIX
yIJIOB JBYTPAHHOTO yTJIA .

Ilepnenaukynsipubie 1iockoctu. CBOMCTBA B3aUMHO
MEPIEHANKYIISPHBIX TUIOCKOCTEH. [Tpusnax
MEPIEHAUKYIISIPHOCTH INIOCKOCTEH; TeopeMa O MpsIMO
IIepeceueHns [BYX IUIOCKOCTEN NEPHNEHAUKYISPHBIX
TPeTbe! IIIOCKOCTU

Jlexuusa 45. TpéxrpaHHbIl yroijl, HEpaBEHCTBA JId
Tpéxrpanubix yrioB. Teopema Iludaropa, Teopemsl
KOCHHYCOB U CHHYCOB JUJISl TPEXTPAHHOIO yria
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Paszpen 18. MHOrOrpaHHUKN

Jlexunss 46. MHOTOrpaHHUK M €ro 3JIEMEHTHI.
[Tupamuna. Bunsr UpaMum. [TpaBunbHas
mupamuga.llpusma. Ilpsmas U HAKIOHHAs HPU3MBL.
[TpaBunbHass mnpusMma. IlpsiMoil mnapasienenunen,
NpPSMOYTOJBHBIN Mapajuienenunen, Kyo6. Beimykibie
MHororpaHHuku. Teopema Diinepa. IlpaBunbHble U
ITOJIYIIPABWIIbHBIE MHOTOT'DAHHUKH




20

Paznen 19. BekTopsl
B IIPOCTPAHCTBE

Jlexius 47. IlonsiTue BekTOpa Ha IUIOCKOCTH U B
npoctpadcTBe.CyMMa U pa3HOCTh BEKTOPOB, MPABUIIO
napasJiejienurena, yMHOXKEHHE BEKTOpa Ha 4YHUCTIO,
pa3Nio’)KeHHE BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
Jexamux B OJHOM  IiockocTh.  CkajsipHoe
MPOU3BEACHNE, BEIYNCIEHUE yIila MEeX/1y BEKTOpaMU B
npoctpancTBe. [Ipocreitime 3agaun ¢ BeKTOpaMu

21

Paznen 20. JIBuxenus

Jlexmus 48. JIBmxeHus npoctpancTa. OToOpakeHus.
JBwxeHnss U paBeHCTBO ¢uryp. OOmme cBoicTBa
JBIDKeHUM. Bubl ABMKEHUHN: MapasijieNibHbIN epeHoc,
LIEHTpaJibHAsl CHUMMETpUS, 3€pKajbHAsS CUMMETPHUS,
IIOBOPOT BOKPYT MPSMOM.

ITpeo6paszoBanus nomoodus. [psmast u chepa Ditnepa.

22

Pasznen 21. Aganutudeckas
reoMeTpust

Jlexius 49. KoopauHathel BeKTOpa Ha IIOCKOCTH U B
MPOCTPAHCTBE, CKAISIPHOE MPOU3BEICHUE BEKTOPOB,
BBIUMCIICHUE YIJIa MEXIy BEKTOPAMHU B MPOCTPAHCTBE.
YpaBHEeHUE NPSIMOM, MPOXOHSAIIECH 4Yepe3 JIBE TOYKH.
VpaBHeHUE  IIJIOCKOCTH,  HOpPMajlb,  ypPaBHEHHE
IJIOCKOCTH B OTpE3Kax

Jlekiua 50. BextopHoe mnpowusBeneHue. JInHeiHbIe
HEPABEHCTBA, JINHEHHOE MPOTPAMMUPOBAHNE

Jlekiusa 51. Ananmutuyeckue MeETOAbI pacuéra yriia
MEKy MPSIMbIMU U TIJIOCKOCTSMU B MHOTOT'DAHHUKAX.
dopmyna paccTOSSHUS OT TOUKH [0 IUIOCKOCTH B
KOOpJIMHATAX.

23

Pasnen 22. O6béM
MHOT'OTpaHHHKA

Jlexums 52. BpruucineHue oObEMOB TNl € MOMOIIBIO
OTPEIENIEHHOTO UHTErpasia

Jlexums 53. O0BEM  HAKIIOHHOW  MPU3MBI,
nupamMubl. OTHOLIEHHE OOBEMOB MUPAMHUJ C OOLIUM
yIJIOM

24

Paznen 23. Tena BpameHus

Jlexusa 54. [unuuapuyeckas MMOBEPXHOCTb,
obpasyronme HUJIMHAPUYECKOH TTOBEPXHOCTH.
Huwmuap. [pamoit kpyroBor uwmmHap. I[lmomans
MMOBEPXHOCTHU LIMJIMHIPA

Jlexums 55. Konuueckass moBepXHOCTh, oOpa3yrolue
KOHUYECKOU MOBEPXHOCTU.

Konyc. Ceuenne koHyca MJIOCKOCThIO, MapaJUIeIbHON
IUIOCKOCTHU OCHOBAHUSI. Y ceu€HHbIN KOHYC.
N300pakeHne KOHYCOB U  YCEUEHHBIX KOHYCOB.
[[nomansr  OGOKOBOW  MOBEPXHOCTHM U TOJIHOHU
MMOBEPXHOCTU KOHYCA

Jlekimus 56. Cdepa u map. I[lepeceuenue chepbl u
mapa ¢ 1IockocTeio. Kacanme mapa u  cdepbl
IJIOCKOCThIO. Bun u uzobpaxkenue mapa. CummeTpus
cdepsbl U mapa

Jlexuus 57. YpaBuenue chepsl. [Lnomans chepsl u eé
yacren

Jlexuusa 58. PaznuuHble KOMOMHALIMM TEJ BPAIICHUS U
MHOT'OTPAHHUKOB
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Paznen 24. [Tnomaan
MMOBEPXHOCTHU
1 O0BEMBI KPYIJIBIX Tl

Jlexuus 59. O6BéM nunuHapa. Teopema 00 0OBEME
npsmoro uuiauHapa. Ilnomaan OOKOBOW M MOJHOU
MMOBEPXHOCTHU LIMJIMHIPA

Jlexuus 60. BpruucieHue OOBEMOB TEI C MOMOIIBIO




OTIPEIEIEHHOTO MHTErpajia

Jlekuuss 61. O6BEM konyca. Ilmomaaum OGokoBOW u
ITOJTHOM TTOBEPXHOCTH KOHYCa

Jlekius 62. OOBEéM 1mapa W IMIAPOBOTO CEKTOpA.
Teopema 06 06béMe mapa. [Tnomans chepor

26 Paznen 23. Onementsl | Jlekiuss 63. I'pad, cBs3HbIM rpad, npencraBieHue
TeOpUHu 3aaun ¢ momolnelo rpada. CreneHb (BaJlEHTHOCTH)
rpacos BepmnHbL. [lyts B rpade. Llenn u mukinel. ['pader Ha

IJIOCKOCTH. [lepeBo ci1yyailHOro 3KCEPUMEHTA

27 Paszgen  26.  Cnyuaiinble | Jlekuusa 64. CrnyuyaiiHble 3KCIEPUMEHTHI (OIBITHI) U
OIIBITBHI, ClIy4yaiiHble  COOBITHS. OJIEMEHTApHbIE  COOBITUSA
CIIy4yaiHble COOBITUS (ucxoapl). BeposITHOCTH  CIydallHOrO  COOBITHS.
1 BEPOSITHOCTH BepositHocT  coObITMII B OmBITaX C  PaBHO
COOBITUH BO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU

28 Paznen 27. Onepanuu Haj Jlexuus 65. IlepeceueHue, 0ObeIMHEHNE MHOXECTB U
MHOKECTBaMHU U cOOBITHI, TPOTUBOMOJIOKHBIE coObITUsA. Dopmyna
coObiTusiMu. CliioxkeHue WU | cioxkeHusi. BepositTHocTell. YMHOKEHNE BEPOSITHOCTEN
YMHOXEHHUE Jlekmuss 66. VYcnoBHasi BepositTHOCTh. Dopwmyna
BEPOSTHOCTEH. YCIIOBHOU BEPOSITHOCTH. dopmyia TMOJTHOM
YcmoBHas BEposT- BepositHOCcTU. @Popmyna  baiieca. HeszaBucumsrie
HocTh. HezaBucumbie COOBITHUS
COOBITHUS

29 Paznen 28. DnemeHThI Jlekiua 67. KoMOMHATOpHOE MpPaBUIIO YMHOXKEHUS.
KOMOMHATOPUKHU [TepectanoBkn u (¢axtopuan. Yucao codyeTaHUH.

Tpeyronpauk [Nackans. ®opmyna 6uHoma HeioTona

30 Paznen 29. Cepuu | Jlekiius ~ 68. bunapHblii  ciay4allHBIA ~ OMBIT
MOCJe10BATEIbHBIX (ucmipiTaHue), ycnex U Heyaaya. HesaBucumbie
WCIIBITAHUH. ucnbiTanus. CepHsi HE3aBUCUMBIX HCIHBITAHUN 10
HcnbiTtanns bepryim. nepeoro ycnexa. Cepus HE3aBUCUMBIX MCIBITAHUN
CrayvaitHbIi BBIOOD u3 | bepuymu.  CayualiHelii  BBIOOp U3  KOHEUHOMU
KOHEUHOM COBOKYITHOCTH
COBOKYITHOCTH

31 Pazpen 30. Cnyvaitnbie Jlekumsi 69. CnywaitHas BenuuuHa. Pacnpenenenue

BCIIMYMHDBI
" pacClipCaciICHUA

BEpPOSITHOCTEM. Huarpamma pacrnpeeeHus.
Onepanuu HaJ clydalHbIMU BeIuyuHamu. [lpumepsl
pacrpeeeHuin

Jlexkuusa 70. bBuHapnas ciyvailHasg — BEJIMYMHA.
l'eomerpuueckoe pacnpenenenne. buHOMManbHOE
pacrpeseseHue. MaremaTtuyeckoe OKHUIaHUe
CIIy4aiiHOUM BEJIMYMHBI.

CoBMecTHOE  pacmpeieNieHue  JIBYyX  CIy4yailHbIX

BesimunH. He3aBrucuMble ciryyailHble BEJTMUNHBI
Jlexkmst 71. CBoiicTBa MaTeMaTUYECKOTO OXUIAHUS.
MartemaTuyeckoe OXUJaHUE OWHAPHOW CIydalHOM
BEJIMYUHBI. Marematuueckoe OXXHUJIAHUE
F€OMETPUYECKOTO 1 OMHOMUAIBHOT'O PACIpeAeSICHUIM
Jlexmus 72. Jlucnepcusi 1 CTaHAApPTHOE OTKJIOHEHHE.
Hucnepcuss  OMHApHOW  CIOy4alHOHW  BEJIWYHMHBI.
CaoiictBa aucnepcuu. MaTeMaTHyeckoe OXHUAaHue
MPOU3BEACHUS W JIUCHEPCUS CYMMbl HE3aBUCUMBIX
CIy4alHbIX BeJIMYMH. Jlucrnepcus OWHOMMAJIBHOTO
pacrpeneneHus




32 Pasnen 31. 3axoH OOIBIINX

Jlexumss 73. HepaBenctBo YeOsniméBa. Teopema

yucen YeopiméBa. Teopema bepHymm. 3akoH Oo0abIIMX
yucesl. BeIOOpouHbIit MEeTO1 UCCTIEJOBAHUIA.

33 Pasnen 32. OnemeHThI Jlexuusa 74. I'eHepasibHasi COBOKYITHOCTb U CIIy4aiiHas
MaTeMaTHUYeCKOMN BBIOOpKA. 3HAKOMCTBO c BBIOOPOUYHBIMU
CTaTUCTUKHU xapaktepuctukamu. OlleHKa CpeaHEero M AUCIEePCUU

reHepaIbHOM COBOKYITHOCTH C MTOMOIIIIO
BBIOOPOUHBIX XapaKTEPUCTHK. OueHunBanue

BEpPOSITHOCTEHN COOBITHI 110 BhIOOpKE. CTaTUCTHYECKAS
runote3a. IIpoBepka MpPOCTEHIIMX THUIOTE3 C
ITOMOIIBIO CBOMCTB U3YUYCHHBIX PacIpeae/ICHUMA

34 Pasnen 33. HenpepbiBHbIe

Jlekums 75. llpuMepsl HENPEPBIBHBIX CIy4alHBIX

clry4aiHble BEJIMYMHBI | BeTUYMH. DYHKIMS TUIOTHOCTU
(pacnipeneneHust), BeposITHOCTU. PaBHOMEpHOE pacmnpeeseHue
MOKa3aTeJbHOE Jexumst  76. Ilpumepsl 3amad, MNPUBOIOAIIUX K
¥ HOpMaJbHOE MOKAa3aTEIbHOMY M K HOPMAJIbBHOMY PAaCIpeAeTICHUSIM.
pacrpeneieHus @DyHKIUS TUIOTHOCTH BEPOSTHOCTU IMOKA3aTEIbHOIO
pacnpenenenusi. MYHKIMS TUIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO PACIpPEe/ICHUS
35 Pazpnen 34. Pacnpenenenue Jlekuuss  77. IlocnmenoBaTenbHOCTh  OJUHOYHBIX
ITyaccona HE3aBUCHUMBIX COOBITHUI. ITpumep 3aJ1a4H,

npuBoAsIIel K pacnpenenenuto [Tyaccona

36 Paznen 35. Csizb Mexay
CIIyYalHbIMU
BEJIMYMHAMU

Jlekiua 78. KoBapuauusi ABYX CIy4YailHbIX BEJIMYUH.
Koaddurment KOPpPEJISLUU. CoBmecTHbIE
HaOJo1eHu s JIBYX BEJINYHH. Bei6opounbrit
ko3pduiment  koppensuuu.  Paznuume  mexay
JIMHEWHOM CBS3BIO U IPUUMHHO-CIIEICTBEHHOM CBA3BIO.
JIuneiiHas perpeccus

5.2. IlpakTuyeckue 3aHATHS

HaumMenoBaHue TeMbl

COI[Cp)KaHI/IC TCMBbI

ITpakTrueckas padora 1. Hatypanpnsie n nensie uncna. [Ipumenenne npu3zHakos

nenumoctu nensix yucen, HOJ u HOK, ocratkoB no
MOJyJt0, anroputMva EBkimuma ans pemieHus 3agay B
LEJTBIX YMCIIax

ITpakTuueckas pabora 2. ApubdmMeTnueckre onepanuud ¢ JACHCTBUTEITbHBIMHU

yuciaamMu. Moaynnb AEUCTBUTENBHOIO YMCIA U €TI0
cBoiictBa. IlpuGmk€HHbIE BBIUMCIEHUS, IpaBUiIa
OKDYIVIEHMS, IIpUKHJIKA W  OLEHKa  pe3yjbTara
BBIYMCIIEHU I

ITpakTuueckas padbora 3. Apudmernueckue — omepamud ¢ KOMIUIEKCHBIMH

yucnamu. @opmyna Myaspa. KopHu n-oil crenenu u3
KOMIUJIEKCHOT'O YHCIIA.

ITpakTnueckas padora 4. OCHOBHBIE METOJbl pEUIEHUs LENIbIX YpPaBHEHUH W

HepaBeHCTB. Teopema Buera.

ITpakTuueckas pabora 5. Pemienne cucreM JMHENHBIX YypaBHEeHMU. Matpuna

CUCTEMbl  JIMHEHHBbIX  ypaBHeHMH.  Onpenenurennb
MaTpuubl 201 2Xro reoMeTpUUYECKUIM CMBICI U CBOICTBA;
BBIUMCIICHUE €r0 3HAUYEHUS; IPUMEHEHUE OIPEAECIIUTENS
JUIsl PELLIEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN




ITpakTuueckas pabora 6.

Pemienue npukiagHbIX 3aad C IOMOIIBIO CHUCTEMBI
JIMHENHBIX YPAaBHEHUN

ITpakTnueckas padora 7.

Crenenb ¢ 1enbiM nokaszateneMmM. buHom HproToHa.
CrerneHb ¢ pallMOHAJIBHBIM OKA3aTeJIEM U €€ CBOMCTBA

[TpakTuueckas pabora 8.

ApudmeTuuecknii KOpeHb HATYpaJIbHOM CTEMEHU U ero
cBoiictBa. IIpeoOpa3oBaHMs YMCIOBBIX BBIPAKEHUH,
COJZIEPXKAIIMNX CTETIEHU U KOPHU

ITpakTuueckas pabora 9.

HNppaunonanbubsie ypaBHeHUs. (OCHOBHBIE METOJbI
pelIeHUs] UppallMOHAJIbHBIX YPABHEHUM.

PaBHOCHUITBHBIE TIEPEXO/IBI B PEILICHUH UPPALUOHATIBHBIX
YPaBHEHUI

ITpakTuueckas padora 10.

JluneitHasi, KBaApaTH4Hass W ApOOHO- JMHEWHas
GbyHKIMM. DJIeMEeHTApHOE HCCIeJOBAaHUE U MOCTPOEHHE
rpaukoB 3TUX HYHKIIUN

ITpakTuueckas pabora 11.

IToka3atenbHbIe YPaBHCHHUA. OcCHOBHBIE MCTOAbI
PCHICHUSA ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

ITpakTuueckas padora 12.

Jlorapupmuueckne ypaBHeHHS. (OCHOBHBIE METOIbI
penieHus JorapupMuUIecKux ypaBHeHuid. PaBHOCHIIbHBIE
MePEXOIbl B PEIICHUM JTIOrapu(MUUECKUX YPABHEHUI

[TpakTuueckas pabdora 13.

OCHOBHBIE ~METOJIBl  PEIICHHS TOKA3aTEIbHBIX W
Jorapu(pMUUECKIX HEPABEHCTB

ITpakTuueckas pabora 14.

OCHOBHBIE MCTOAbI PCUICHUA HppalrOHAaJIbHBIX
HCPABCHCTB

ITpakTuueckas pabdora 15.

I'paduaeckme w™eToOmbl pemieHUs HWpPpaUOHAIBHBIX,
MOKAa3aTeNbHBIX M JIOTApUPMUUYECKUX YpABHEHUU U
HEPABEHCTB

ITpakTuueckas pabdora 16.

OCHOBHBIE METOJIBI PEIICHUS] CUCTEM W COBOKYITHOCTEH
paIMoHANIPHBIX, UPPAIMOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(pMUUYECKUX YpaBHEHUN

ITpakTuueckas pabora 17.

ITocTpoenue u nccneroBaHUE MATEMATUUYECKUX MOJIEIEN
pEANBHBIX CUTyallMid C IOMOIIBIO yYPaBHEHUM, CUCTEM
YPaBHEHMM U HEPABEHCTB C IapaMeTpaMu

ITpakTuueckas pabora 18.

[TpeobpazoBaHue TPUTOHOMETPUUECKUX BbIPAKEHUM

ITpakTuueckoe 3ansarue 19.

Pemienne TpUroHOMETpUYECKUX YPABHEHUI

ITpakTnueckas padora 20.

O100op KOpHEH TPUIOHOMETPUUYECKMX YPABHEHUU C
MOMOIIBIO TPUTOHOMETPHUUYECKON OKPY>KHOCTU

[TpakTuueckas pabdora 21.

ITocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUS
OCIIeJOBATEIIbHOCTEM.

MOHOTOHHBIE M OT'PAaHUYEHHBIEC ITOCIIEAOBATEIILHOCTH.
ITpenen mocnenoBaTeIbLHOCTH

[TpakTuueckas pabdora 22.

Apudmerrueckass M IEOMETPHUYECKAs IMPOTPECCHUMU.
BeckoHeuHO yOBIBarOIasi reOMETPHUUECKAs MPOrPECCHS.
CymMa OECKOHEUHO YOBIBAIOIIEH TI€OMETPHYECKOM
IIPOTPECCHH

ITpakTuueckas pabora 23.

@opMysia  CIOXHBIX  IPOIEHTOB. Mcronap30BaHue
MpOrpPecCMy  JUIsl  pEIIeHUs]  pealbHBIX  3a7a4
MPUKIIAJIHOTO XapaKTepa




ITpakTuueckas pabora 24.

[TpuMeHeHue CBOWCTB HENPEPBIBHBIX (DYHKIUNA IS
peuieHus 3aaay

ITpakTuueckas pabdora 25.

MeTO,Z[ HHTCPBAJIOB IJId PCIICHNA HCPABCHCTB

ITpakTuueckas pabora 26.

[TpousBoaHble 3mmeMeHTapHbix GyHkumil. [TponsBonnas
CYMMBbI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIUU
(dbyHKIMI

ITpakTuueckas pabdora 27.

Ilepeass wu  BTOpass  MPOW3BOAHBIE  (DYHKIIMH.
I'eomerpuyeckuii u GU3NIECKUA CMBICT ITPOU3BOJTHOM.
VpaBHeHue kacatenbHOHN K rpaduky GyHKIIMT

ITpakTuueckas pabdora 28.

[TpumeneHne TPOM3BOIHON K MCCIEAOBAHUIO (DYHKITUI
HAa MOHOTOHHOCTB U 9KCTPEMYMBI

ITpakTuyeckoe 3ansitue 29.

Haxoxaenne HanboblIero ¥ HAaMMEHBLIETO 3HAYEHUS
HENpepbIBHOW (DyHKIIMM HA OTpe3Ke

ITpakTnueckas padora 30.

[TIpumenenue IIPOU3BOJHOMN hing:t HaXOXACHUS
HAWIY4llIeTO pELIEHUS B MPUKIAIHBIX 3ajadax, s
OIIPENIETIEHNS] CKOPOCTM M  YCKOPEHHUS IIpolecca,
3agaHHOTO (opmyioi wiu rpadukom. Kommosuims
dyHKIUH

ITpakTuueckas pabora 31.

Wurterpan. T'eomerpuyeckuil  CMBICI ~ HHTerpaa.
Bbruuciienre omnpeAeéHHOro WHTerpajia Imo (Gopmysie
Hprorona - Jleitbuuia

ITpakTnueckas pabdora 32.

[TpumeneHue wHTErpayiia I HAXOXICHHUS IUIOLIAEH
MJIOCKUX (PUTYP U OOBEMOB reOMETPUUECKUX TEI

ITpakTuueckas pabdora 33.

IlonsaTus CTCPCOMCTPHUHN: TOYKA, IIpsAMasd, IIJIIOCKOCTD,

MIPOCTPAHCTBO.
[TonsiTus: nepeceKaronecs IJIOCKOCTH,
nepeceKaronecs npsmMas u IJIOCKOCTB;

MOJIyTIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIIEZICTBUS U3 HUX.

CnocoOpl  3amaHug  OpsIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

ITpakTuueckas pabdora 34.

Ceuenus. M3ob0paxeHue ceyeHMil nupaMujibl, Kydba u
NpU3MBI, KOTOpbIE MPOXOASAT uepe3 uX pedpa.
N3006pakenne nepeceueHus MOJYYEHHBIX IUIOCKOCTEH.
PackpamBaHue TNOCTPOEHHBIX CEYEHUM  PAa3HBIMHU
uBeTamMM. MeTon cienoB Ul TOCTPOEHUS CEUEHUH.
CpoiicTBa nepeceyeHUM NPsSMBIX M IJIOCKOCTEH.
[Toctpoenue cedenuid B nupamuge, Kyode Mo TpEM
ToukaM Ha péOpax. Co3gaHue BBIHOCHBIX 4epTexeill u
3aIIUCh 1IATOB IIOCTPOECHUS.

ITpakTnueckas padora 35.

Teopema o mnponopuMoHaNIbHBIX oOTpe3kax. [lomoOue
TpeyroibHUKOB. Teopema Menenas. Pacu€tel B
CEUEHMSIX Ha BBIHOCHBIX YePTEkKaX.

ITpakTuueckas padora 36.

VYron ¢ coHanmpaBJI€HHBIMH CTOPOHAMM. YTOJI MEXIy
MPSAMBIMU

ITpakTuueckas padora 37.

3&,[[21‘11/1 Ha JOKa3aTCJIILCTBO N UCCIICIOBAHUC, CBA3AHHBIC
C pAcCIIOIOKCHUEM MMPAMBIX B ITPOCTPAHCTBE




ITpakTuueckas pabora 38.

FGOMeTpI/I‘{eCKI/Ie 3aJadyu Ha BBIYHCIICHHUEC 151
J0Ka3aTCJIbCTBO, CBA3aHHBIC C mapajICJIbHOCTBIO
IIPAMBIX U MJIOCKOCTEH B IIPOCTPAHCTBC

ITpakTnueckas padora 39.

CaoiicTBa IapajljIeIbHBIX IJIOCKOCTEN: 0
napayieIbHOCTU MPSMBIX nepeceveHus npu
NIEPECEUEHUN ABYX MapajuIeIbHbIX IIIOCKOCTEN TpeThel;
00 OTpe3Kax NapaUIeIbHbIX MPSMbIX, 3aAKIIOUEHHBIX
MEXAY NapajuIeIbHbIMU IUIOCKOCTSIMU; O MEPECeUCHUHN
MPSIMOM C IBYMsI MAPAJIJIENbHBIMHU IIJIOCKOCTSIMU

ITpakTuueckas padora 40.

IToBTopenue: Tteopema Iludaropa Ha MIOCKOCTH,
TPUTOHOMETPUS MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA.
CaoiicTBa Ky0a M NpSAMOYIOJIBHOIO IapajuleielnuIena.
Beruncienue 1uH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napa’siesenuIese.

ITpakTuueckas padora 41.

[Tpr3Hak nepneHAUKyISIPHOCTH IPSIMON U INIOCKOCTH.
[lepnenaukynsip 1 HAKJIOHHAS.

Teopema o Tpéx mnepneHAMKyIsipax (mpsimMass u
oOpaTHas)

ITpakTuueckas padora 42.

OproroHanapHOE MPOEKTUPOBAHMUE.

ITocTtpoenue ceueHuii KyOa, HOpPU3MBI, IPABUIBHOU
NUPAMUIBI C TIOMOILBIO OPTOrOHAIIBHON MPOEKIUU.
CummeTpusi B IPOCTPAHCTBE OTHOCUTENIBHO IJIOCKOCTH.
ITnockocTr cMUMMETpHIT B MHOTOTpAaHHUKAX

ITpakTrueckas padora 43.

[leprienauKynsip U HAKJIOHHAS.
Teopema o Tpéx mepHneHAUKyIsApax (mpsMas H
oOpaTHas).

ITpakTuueckas padora 44.

IIpru3Hak NEepneHAUKYIAPHOCTH NPAMON U IUIOCKOCTH
Kak CIIEZICTBUE CUMMETPHH. [TpaBunbHbIE
MHOT'OTpaHHUKH

Pacuér paccrosHuil OT TOUKU 10 MIOCKOCTU. CriocoObl
OIYCTUTh NMEPHNEHAUKYISPBI: CAMMETPHUS, CIBUT

TOYKH 10 NAapAJUIETBHON MPSIMOM.

CaBur mno HemapajyielbHOM MNpsSMOM, H3MEHEHUe
paccTosiHui

ITpakTuueckas pabdora 45.

[TpsiMoyronbHBIN nNapajuienenuen; KyO; H3MepeHus,
CBONCTBA IIPSIMOYTOJIBHOIO Napauenenumnena. Teopema
O [MaroHajyd NpPsSMOYIOJIbHOIO MNapajljlesienunena Hu
CJIEJICTBUE U3 HEE

ITpakTuueckas pabdora 46.

CrepeoMeTpruUecKUe U MPUKJIAIHbIE 3a1aU, CBSI3AHHbBIE
C B3aUMHBIM pPACIIOJIOKEHUEM IMPSAMBIX U IUIOCKOCTH.
[Tapa mapamienbHbIX IIIOCKOCTEW HA CKPEIIMBAIOLINXCS
MPSIMBIX, PACCTOSIHUE  MEXKIYy CKPEHIMBAIOIIUMUCA
MPSIMBIMU B IMPOCTBIX CUTYAIUSIX

ITpakTuueckas pabora 47.

Onyckanue MIEPIIEHINKYIISAPOB, BBIUKCIICHHE
pacCTOSIHUM OT TOYKU OO0 TOYKH; HNPSIMOM; IUIOCKOCTH.
Beruncnenne paccToOSHUN MEXIYy CKPENMBAIOIIUMUCS
MPSMBIMU C TIOMOIUBIO NEPIEHAUKYISPHON MIIOCKOCTH

[TpakTuueckas pabdora 48.

CyMMa n Pa3HOCTb BCKTOPOB, IMpaBUiIo




napasuiefienuiea, yYMHOXXEHHE BEKTOpa Ha 4YHUCIO,
pas3ioxkeHue BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
JIKAIIMX B OJTHON TUIOCKOCTH.

CxansgpHoe NpOU3BEACHHUE, BBIUMCICHHUE YIJIA MEXIY
BEKTOPAMU B IIPOCTPAHCTBE.

[Tpocrteiiimue 3a1aun ¢ BEKTOpaMu

ITpakTuueckas pabdora 49.

FCOMeTpI/IquKHC 3aga4i Ha IPUMCHCHUEC IBUXXCHU A

ITpakTnueckas padora 50.

KOOp,Z[I/IHaTBI BCKTOpA HaA INIOCKOCTHU U B ITPOCTPAHCTBC,
CKaJILIpHOC IIPOMU3BCACHUC BCKTOPOB, BBIYMCICHUC YIJIa
MCXKAY BEKTOpPpAMHU B ITPOCTPAHCTBC

ITpakTnueckoe 3ansatue S1.

YpaBHEHHE NPSIMOM, MPOXOMSIICH Yepe3 BE TOUKH.
VYpaBHEHHE IIIOCKOCTH, HOpMaJlb, ypABHEHHE INIOCKOCTH
B OTPE3KAX

ITpakTuueckas pabdora 52.

BekTtopHoe mnpousBeneHue. JIMHeENMHBIE HEPABEHCTBA,
JIMHENHOE NTPOTPAMMHUPOBAHUE

ITpakTuueckas pabora 53.

AHanIUTHYECKUE METO/IbI pacuéTa yrila Mexay IPSMbIMU
M TUIOCKOCTSIMM B  MHOrorpaHHukax. @opmyna
pacCTosiHUsA OT TOYKHM OO IUIOCKOCTM B KOOpJIMHATAX.
HaxoxneHne pacCTOSSHUA OT TOYKM AO IUIOCKOCTH B
KyOe U IMpaBUILHON IUpaMHJIC

ITpakTuueckas pabdora 54.

O0béM Tena. O0BéM MPSIMOYT OJIBHOTO
napajuienienunena. 3agadud 00 yABOEHUU Kyba, o
KBaApaType Ky0a; 0 TPUCEKITUH yria.

CrepeomeTpuyeckue 3aJaud, CBSI3aHHbIE C OOBEMOM
MPSMOYTOJBHOTO Mapajuleenuien1a.

[Mpukmagnaeie 3amauyu, CBS3aHHBIE C BBIYUCIICHHEM
00BEMa MPSIMOYTOJIBHOTO MapalIeNIenuIeaa

ITpakTuueckas pabdora 55.

OO0béM mpsiMoil mpusmbl. CTepeoMeTpUUYECKUE 3a]1a4H,
CBSI3aHHBIE C BBIYMCIEHUEM OOBEMOB MPSIMON MPU3MBI.
[Tpuknagubele 3aga4yu, CBSI3aHHBIE C OOBEMOM MPSIMOM
IIPU3MBbI

[TpakTuueckas padora 56.

CrepeomeTpuyeckue 3ajayu, CBSI3aHHbIE C OOBEMaMU
HAKJIOHHOM MPU3MBbI, MTUPAMHU/JIbI

ITpakTuueckas pabora 57.

Ipuknagaeie 3agaun  no TeMe «OOBEMBI T,
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI, TUPAMUIBI.
[Tpumenenne 06BEMOB

ITpakTnueckas padora 58.

Brruucnenue pacCTOsTHUA A0 IITTOCKOCTHU

ITpakTuueckas pabora 59.

CTepeOMeTpI/ILICCKI/IC 3aJadd Ha J0Ka3aTCJIbCTBO H
BBIYHCJIICHUC, IIOCTPOCHUCM CEUYCHUI TWINHAPA, KOHYCA.
HpI/IKJ'IaI[HbIe 3aga4u, CBA3aHHBIC C HTUIMHAPOM

ITpakTuueckas pabora 60.

Vpasuenue chepsl. [Tnomans chepsl u e€ yactei

ITpakTuueckas padora 61.

CrepeomeTpuyeckue 3aJaud Ha JI0Ka3aTelIbCTBO W
BBIUMCJICHUE, CBSI3aHHBIE CO chepoid U  IIapow,
MOCTPOEHUEM HX CeUeHUM IIockocThio. [lpukinagHbie
3aJ1aui, CBSI3aHHbIE CO Chepoil U mapom

ITpakTuueckas padora 62.

Pemienne 3agau mo Teme "Tenma W MHOBEPXHOCTH




BpamieHus"

[TpakTuueckas pabora 63.

Boruncnenre 060EMOB TeJT ¢ OMOIIBIO OMPEAETIEHHOTO
UHTErpasa

ITpakTuueckas pabora 64.

CrepeomeTpuyecKkue 3a1a4u, CBSI3aHHbIEC C BBIYUCIICHUEM
00BEMOB LIMJIMHIPA, KOHYCA

ITpakTuueckas pabdora 65.

[Tpuknagneie 3agaun no teme "OOBEMBI M IUIOLIAIU
roBepxHocTel Ten”

[TpakTuyeckoe 3ansiTue 66.

CrepeoMeTpHUECKHUE 3a/1a41, CBI3aHHBIC C BBIYUCIICHHEM
00BEMOB TmIapa, IIapOBOrO CErMEHTAa, IIAPOBOTO
CeKTopa

ITpakTuueckas pabora 67.

n

IIpuknagaeie 3amaum mo Teme "OOBEMBI Tem'",
CBSI3aHHBIE C OOBEMOM Iapa U TIUIOIIAJbIO Chepsl.
CoOTHOIIEHUSI MEXIYy IUIOIAASIMU TOBEPXHOCTEH U
00BEMaMHU IMOJOOHEBIX TEJT

ITpakTuueckas pabora 68.

ITogoOnble Tena B mpocTpaHcTBe. M3meHeHne oObéma
MIpU MOA00UHU

ITpakTuueckas padora 69.

CrepeomeTpuyecKue 3a1a4u, CBI3aHHbIE C BBIYMCIIEHUEM
00BEMOB TeJ U IO MOBEPXHOCTEHN

ITpakTuueckas padora 70.

BepositHocTh  citywaliHoro cobOwiTHsi.  BeposiTHocTn
COOBITUA B  OmbBITAaX C  PABHO  BO3MOXXHBIMHU
3JIEMEHTAPHBIMHU COOBITUSIMU

ITpakTuueckas pabora 71.

dopmyna  CIOXKEHUS  BEPOSITHOCTEH  YMHOXKEHHE
BeposTHOCTel. PopMyJia OJTHON BEPOATHOCTH

ITpakTuueckas padora 72.

KomOunatopnoe npaBuino ymHoxeHus. IlepecraHoBku
u  (pakropuan. Ywucao coueranmif. TpeyroapHUK
ITackansa. ®opmyna bunoma HrroToHa

[TpakTuueckas pabora 73.

BuHapHbIil crydyaliHbIi ONBIT (UCHBITAHUE), YCIEX WU
Heyaaua. HesaBucumsre HCIIBITAHUS. Cepus
HE3aBUCHMBIX HCIBITAaHUN A0 mepBoro ycrnexa. Cepus
HE3aBUCHUMBIX HcHbITaHui bepuymm .  Cry4yaiiHblid
BBIOOD U3 KOHEYHOM COBOKYITHOCTH

ITpakTuueckas padora 74.

Hucniepcuss M CcTaHgapTHOE OTKJIOHeHue. Jlucnepcus
OuHapHOU ciydaitHol BemuunHbl. CBOMCTBA

qucrepcuu. MarteMaTuueckoe OXUJIaHUEe MPOU3BEACHUS
Y JUCIIEPCUS] CYMMBI HE3ABUCUMBIX CITy4alHBIX

BeluuuH. Jlucnepcusi GUHOMUATIBLHOTO pacIpeie/IeHUs

[TpakTuueckas pabora 75.

HepaBenctBo  UeOwnrméBa. Teopema  YeOblména.
Teopema  bepnymnu. 3akoH  OOJBIIMX  YHCEN .
Br16opouHbIil MeTOI MCCIIeTOBAHUIN

ITpakTuueckas pabdora 76.

OueHka cpemHero M AUCHEPCUM  TeHEpajIbHOU
COBOKYITHOCTH c MIOMOIIBIO BBIOOPOUHBIX
xapaktepuctuk. OIIeHUBaHUE BEPOSATHOCTEH COOBITHI
10 BBIOOpKE

ITpakTuueckas padora 77.

ITocnenoBaTeIbHOCTD OJIMHOYHBIX HE3aBUCHUMBIX
COOBITUH. ITpumep 3aJ1a4u, MIPUBOISIIICH K
pacnpenenenuto [Tyaccona

ITpakTuueckas padora 78.

KoBapuanus nByx ciydaitnbix BenuunH. Koadduiment




koppensiuu. CoBMeCTHbIE HAOIOIEHUS ABYX BEIMYMH.
Boibopounsbiii  koapduiieHT Koppensiuu. Paznuune
MEXAY JIMHEMHOW CBSI3bI0 M TMPUYMHHO- CJIEICTBEHHOM
cBa3bl0. JIMHelHas perpeccust

6. CAMOCTOSATEJBHASA PABOTA

Ne | HammeHoBaHNeE TEMBI CopepkaHue TeMbI (pa3jena) TpynoeMKkocThb
/11 (paznena) B
aKaJeMHYECKUX
Jacax
1 Pazmen 2. | IlpumeHeHne KOMIUIEKCHBIX 4HCel s | 2
KowmmekcHbie pemieHUsT (U3NYECKUX M TEOMETPHUCCKHUX
yucia 3ajau
2 Pazgen 5. ®ynknuu u | OyHKIMU U rpadUuKu 2
rpaduku.
ITokxazaTenpHBIE n
JorapupMUUIECKue
ypaBHEHUS
3 Pazmen 9.|JluHeitHbli W OKCHOHEHLMAJIBHBIA POCT. | 4
ITocnemoBarenmpHOoCcTH | Yncio e.
U IIpOrpeccuu Meron MaTeMaTU4eCKOW NHAYKLIIMU
4 DK3aMeH 4
5 DK3aMeH 4

7. OBPA3OBATE/IbBHBIE TEXHOJIOI'MN
Pe3ynbraTel OCBOCHMS MUCLMIUIMHBIL JOCTUTAIOTCS 3a CUET HCIIOJIB30BAHUA B IIPOLECCE

00yuYeHUs COBPEMEHHBIX
MYJIbTUMEIUNHBIX TEXHOJIOTHA.

HHCTPYMCHTAJIbHBIX

CPEeHCTB:

JICKIIUH C IIPUMCHCHHUEM

IIpn mnpoBeneHuMM y4yeOHBIX 3aHATUNH 110 JUCHUIUIMHE HCIOJIB3YIOTCS AaKTHUBHBIE U
MHTEpaKTUBHBIE (DOpMBI. B Tabmuie mpuBeAeH nepedeHb 00pa30BaTEIbHBIX TEXHOJIIOTUN H
METOJ0B, UCIIOJIb3YEMBIX B JAHHOW JUCLIUIIJINHE.

dopmbl/MeTos JICKIIMOHHBIC 3aHSTHS npakTuyeckue/madbopatopHsie/
CEeMHHAPCKUE 3aHSATUS

pabora B MaJIbIX JluHeiiHasi, KBaApaTU4YHAs W
rpynmax IpobHO- nuHeHHas (QYHKIMH.
DreMeHTapHOE MCCIIeIOBAHUE U
MOCTPOCHHE TpPapUKOB ITUX

byHKIMH
MO3TOBOM IITypM WNnterpan.  T'eomerpuueckuii

CMBICII UHTerpasa. Beruncienue
OIIPEIEIEHHOTO HHTErpaja Io
dbopmyne HprotoHa - JleiitOHuia

8. OUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOUYHOM ATTECTALIUU
ITpumepHble BOINpPOCHl JIsI MOATOTOBKM K 3K3aMEHy II0 MaTeMaTtuke | ceMmecTp s
crienrajgbHOoCTH 38.02.01 DKOHOMHUKA M OYXTaJATePCKUM yUeT (M0 OTpaciIsaM):

1. MHoOXecTBO, oTepalu HaJl MHOKECTBAMHU U UX cBoicTBa. J{uarpammel Ditnepa - Benna.
2. PauuonanbHble yncia. OObIKHOBEHHBIE U JAECATUUYHBIE APOOU, TPOLEHTHI, OECKOHEUHBIE
nepuoanueckue 1poou. JeiicrButenspHpie uncia. Mppaunonansaeie uncia. [1pubmmkénnbie
BBIUKCIICHUS, IIPABUIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YyIbTaTa BBIYUCIICHUI.
3. KowmmuekcHble uyucna. AnreOpamyeckass U TpPUTOHOMETpHUYecKas (OpMbl 3aIucu
KOMILIEKCHOT O yncna. M3o00pakeHne KOMIUIEKCHBIX YMCENl HA KOOPAMHATHOM MIIOCKOCTH.




4. MHOrouieHsl OT OJJHOHN NepeMeHHO!. JleneHre MHOroujieHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorowsieHsl ¢ 1iesbiMu K03 GUimeHTamu.

5. Pemenue cucreM JIMHEHHBIX ypaBHEHU. MarTpuua CUCTEMbl JIMHEHHBIX ypPaBHEHMUIA.
Onpenenutenb MaTpulbl 21 2¢ro reOMEeTpUYECKUH CMBICT M CBOMCTBA; BBIYMCIIEHHUE €r0
3HAYEHUS; IPUMEHEHHUE ONPEICTUTEINS 11 PEUICHUsI CUCTEMbI IMHEUHBIX YPaBHEHUN.

6. Jlorapudwm uncna. CBoiicTBa morapudma. lecaTnanbie 1 HATYpaIbHBIC TOTaPU(PMBI.

7. @ynkuwms, cnocoObl 3amganHus QyHkiuu. B3aumuo oOpatnbie Qynkimu. Kommosuims
bynkuuit. 'paduk ¢ynxumn. OO6acTh ompeaeseHuss U MHOXKECTBO 3HAUYEHUM (YHKIIMH.
Hymun ¢yuakuumn. IIpoMexyTku 3HAKOMOCTOSHCTBA. UYUETHbIE W HEUETHBIE (DYHKIIUM.
[Mepuonnueckne Gyakumm . [TpoMeKyTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U
MUHUMYMBI QpyHKIr. Hanbomnpiee 1 HanMeHblee 3HaUeHne (GYHKIIUN HA TTPOMEXYTKE.

8. DnemeHTapHBIE MpeoOpazoBaHus TpadUKOB (PYHKIIUA.

9. Crenennas (yHKIMSI C HATYpaJIbHBIM M LIeJbIM moka3aTeneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-oi cTeneHu Kak GyHKIMU OOpaTHOM CTENEHU ¢ HATYPaJIbHBIM
MOKa3aTeJeM.

10. IToxazarenpHast ¢pyHKIwms, e€ cBoiicTBa u rpadux. Mcnonp3zoBanue rpadguka GhyHKIUN
JUTSL PELICHUS] YPABHEHU.

11. Jlorapudmuueckass ¢yHkius, e¢ cBoiictBa u rpaduk. Mcmomp3oBaHue rpaduka
(GYHKITUU TS peIIeHUs.

12. Cucrtema u COBOKYIMHOCTh YpaBHEHU. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUH.
13. Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIIOBOTO apryMeHTa . APKCUHYC, APKKOCHUHYC U
APKTAHTEHC YHUCIIOBOTO apryMeHTa

14. TpuronoMmerpuueckass OKpPYKHOCTb, OIPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIIUIA
YUCIOBOIro aprymeHTa. OCHOBHbIE TPUTOHOMETpUYECKHE (POPMYIIBI.

15. PemieHue TpUroHOMETPUUYECKUX YPABHEHUM.

16. Pellienrie TpPUrOHOMETPUYECKUX HEPABEHCTB.

17. Tpuronomerpuueckre GyHKIIUU, UX CBOMCTBA U rpaUKH.

18. IlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUsl TMOCIEAOBATENIbHOCTEH. MOHOTOHHBIE U
OrpaHMUYEHHbIE TocnenoBatenbHOCcTU. llpeaen mnociemoBatenbHOCTH. McTtopusi aHanmza
OECKOHEUHO MaJlbIX.

19. Apudmernueckass U reoMeTrpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckasi mnporpeccusi. Cymma  OeckOHEYHO  yObIBamIIel  reoMeTpuyeckoin
MPOTPECCHH.

20. HempepwiBHBIE (GYHKIIMM W WX CBoOMcTBA. Touka pa3pbiBa. ACHMOTOTHI T'paduKOB
¢byukuuii. CBoicTBa (DYHKLINI HEMPEPHIBHBIX HA OTPE3KE

21. TlpousBoanble sjeMeHTapHbIX (yHkimiA. [IpousBomHass CymMMBbI, TPOU3BEACHUS,
YACTHOTO U KOMITO3UIMU (DYHKITUH

22. TlepBas m BTOpas MPOU3BOAHBIE (PYHKIMHU. ['eomeTpuuecknii U (PU3NUECKUN CMBICT
MMPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduky QyHKIIHH.

23. TlpumeHeHHe TIPOU3BOJHOM K WHCCIENOBaHMIO (YHKIMHA HAa MOHOTOHHOCTh H
KCTPEMYMBbI
24. TlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3Hble 3JIeMEHTapHBIX
¢bynknuid. IlpaBuna HaxoxaeHus mnepBooOpasHbix.UHTerpan. ['eoMeTpudeckuii CMBICIT
MHTerpaia. Berarcienue onpeaenéHHoro nurerpaina mo gpopmyine HetotoHa - Jleitoauna.

25. IlpuMmeHeHue HWHTerpana I HAXOXKIEHUS IUIOIMaJeld IIOCKUX (Guryp m o0bEMOB
FEOMETPUUYECKUX Tell.

26. Ilpumeps! penteHuii AudhepeHIMaTbHBIX YPABHEHHIH.

[TpumepHble BOMPOCHI MJIi TMOATOTOBKM K 3K3aMEHY IO MaTeMaTUKe 2 CeMecTp s
crienrajgbHoCcTU 38.02.01 DKOHOMUKA U OYXTaJITePCKUM yUeT (10 OTpaCIsiM):

1. OcHOBHBIE TIpOCTpaHCTBEHHBIE (UTYyphl. [TOHATHS CTEpeOMETpPUU: TOUKa, MpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE MpaBUiia HM300paXeHHs HAa PUCYHKE IUIOCKOCTH,
MapaJuIeIbHBIX TPSAMBIX (OTPE3KOB), CepeArHbI OTpe3Ka. [IOHIATHS: TepeceKaronuecs



IUIOCKOCTH, TIEpeceKaronuecss mpsMass W IUIOCKOCTh;, IOJIYIPOCTPAHCTBO. AKCHOMBI
CTEPEOMETPUU U NIEPBBIE CIEACTBUS U3 HUX.

2. B3auMHOe pacrnosiokeHue NpSIMbIX B IpocTpaHcTBE. CKpENIMBAIOIIUECS MPSIMBbIE.
[Tpusnaku ckpenmBaromuxcst npsMbIx. [lapasnenbHbie IpsiMble B TPOCTPAHCTBE.

3. [TapamnensHoe  mpoekTupoBaHue. (OCHOBHBIE  CBOICTBA  MapalieIbHOTO
npoektupoBaHus. LleHTpaibHas mpoeKLHus.

4. TIlonsTus: mnapajuIeIbHOCTh NPSIMOM U IUIOCKOCTHM B mpocTtpaHcTBe. [lpusHak
napasuieIbHOCTH MPSMOM U T0cKocTH. CBONCTBA MapaJUIEIbHOCTH MPSIMON U TIIIOCKOCTH.

5. CsoiicTBa mnapasuienenunena u npusmbl. [lapamiensHbeie 1iockoctu. [IpusHaku
NapasuleIbHOCTHU ABYX IUIOCKOCTEH.

6. IleprieHaUKYIAPHOCTh NPSMON M IUIOCKOCTH. IIpU3HaK nepneHAuKyYISpPHOCTH MPSIMON U
mrockoctu. IlocTpoenue nepneHaukynsipa U3 TOUKU HA IPSMYIO.

7. Tlepnennukysip 1 HakIoHHas. Teopema o TpEX MepreHAUKYIsApax (mpsiMasi 1 oOpaTHas).
Vroa Mexy CKpeluBaroMUCS MPSIMbIMU.

8. JByrpansslil yroja. CBOMCTBO JMHEWHBIX YIJIOB ABYTpaHHOTO yria. [lepneHaukyisipHble
ockoctu. CBOMCTBA B3aUMHO MEPIEHANKYIISIPHBIX INIOCKOCTEH.

9. TpéxrpaHHbli yroyi, HepaBeHCTBA [Jisg TpEXTpaHHBIX yrioB. Teopema Iludaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB 111 TPEXTPAHHOTO yIja

10. MuororpanHuk u ero a3meMmeHThl. Ilupamuma. Bunabl nupamua. IlpaBuibHas
mupamuga.llpusma. Ilpamas wm nHaknonHas npusmbl. IlpaBunbHas npusma. Ilpsmoin
napaJsuiesielune]l, OpsSMOYIOJIbHBIA Mapajulesienune], KyO. BpInykible MHOTOTPAHHUKHU.
Teopema Ditnepa. [IpaBuinbHbIE U MOTyPaBUIbHBIE MHOTOTPAHHUKH.

11. TToHnsiTue BeKTOpa Ha IJIOCKOCTH U B IpocTpaHcTBe. CymMMa UM pa3HOCTh BEKTOPOB,
MPABUJIO MapajuleieNuIe1a, YMHOKEHUE BEKTOpA Ha YUCIIO0, PA3JIOKEHHUE BEKTOpa Mo Oa3ucy
TpEX BEKTOPOB, HE JIEKAIIMX B OAHOM IUIOCKOCTU. CKaJsipHOE MPOMU3BEICHHUE, BbIUMCIICHUE
yIila MeXIy BEKTOpaMu B IpocTtpaHcTse. [IpocTeitime 3ajaun ¢ BEKTOpaMH.

12. JdBwxenuss mpocTpaHcTBa. OtoOpaxkenus. [lBwkeHus u paBeHCTBO duryp. OOmume
CBOICcTBa BMKEHUH. BUlbl IBMKEHMI: apaielbHbI MEPEeHOC, LIEHTpajlbHas CUMMETPUS,
3epKajbHasi CUMMETPUs, IOBOPOT BOKPYT MPSIMOHM.

13. KoopanHatel BEKTOpa Ha IUIOCKOCTU U B IMPOCTPAHCTBE, CKAISIPHOE IPOU3BEACHUE
BEKTOPOB, BBIUMCIIEHUE YIJa MEXKAY BEKTOpPAMU B IPOCTPAHCTBE. YPABHEHUE IPSIMOM,
MPOXOASIIe yepe3 Be TOYKHU. YpPaBHEHUE IUIOCKOCTH, HOpMaJlb, YpaBHEHUE TUIOCKOCTU B
OTpe3Kax

14. BekTopHOE MPOU3BE/ICHUE.

15. ®opmyia paccTosiHUSL OT TOUKHU JI0 INIOCKOCTU B KOOPAUHATAX.

16. Beruncienue 00bEMOB TeJT ¢ TOMOIIBIO ONIPEACTIEHHOTO HHTErpaa.

17. O6BEM HAKIOHHOW MPU3MBI, UpaMHabl. OTHOIIEHHE OO0OBEMOB MUPAMH C OOIIMM
YIJIOM.

18. IlunuHapuueckas NOBEPXHOCTh, OOpa3yrollne IUIMHAPUYECKOW IOBEPXHOCTH.
Hununap. [psmoit kpyrosoi uniuHAp. [Inomans noBepXxHOCTH HUIUHAPA.

19. Konndeckasi TOBEpXHOCTh, obOpa3syrole koHuueckon nosepxHoctu. Konyc. Ceuenue
KOHYCa IJIOCKOCThIO, MapasuleIbHON IIOCKOCTH OCHOBaHMS. YceuéHHbIN koHyc. [lnomans
OOKOBOI MTOBEPXHOCTH U MOJIHON MTOBEPXHOCTU KOHYCA.

20. Chepa u map. Ilepeceuenne chepsl u mapa ¢ mWIockocThio. Kacanue mapa u chepsr
IJIOCKOCTRIO. Bua u nuzoopaxkenue mapa. CummeTpus chepsl U mapa.

21. Ypasuenue chepsl. [Lmomanb chepst u e€ yactei.

22. O6bém munuHapa. Teopema o6 00béme npsiMmoro mwimHApa. [lmomaau 60xkoBoOM u

MOJIHOW MOBEPXHOCTU LUIIUH]IPA.
23. O6wém konyca. [Tnomaau 60KOBOM 1 MOJTHON MTOBEPXHOCTH KOHYCA.
24. O6BEM mapa u mapoBoro cekropa. Teopema 06 06beéme mapa. [Tnomans chepsr.

25. I'pad, cBs3HbBI Tpad, mnpeacraBieHue 3aaadu ¢ Tomollplo rpada. CreneHb
(BanentHOCTh) BepmmHbL. [lyTh B rpade. Lenm u mukiael. 'padsr Ha miockoctu. depeBo
CIIy4alHOTO 3KCIIEPUMEHTA.

26. CrnyyaifHble 9KCIIEPUMEHTHI (OTBITHI) U CIIy4aliHbIe COOBITHS. DJEeMEHTAapHBIE COOBITHS
(ucxomsl). BeposTHOCTB ciiydailHOTO COOBITHS. BeposATHOCTH COOBITHII B OMBITAX C PABHO



BO3MO’KHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

27. Ilepeceuenne, OOBEIMHEHHE MHOXKECTB U COOBITUN, MPOTUBOIIOJOKHBIE COOBITHS.
®opmyna cinoxeHus. BeposarHocreil. YMHOXKEHNE BEPOATHOCTEN.

28. VYcnoBHass BeposiTHOCTh. Popmyna yciloBHON BepositHOocTH. Pdopmyna nojaHOU
BeposiTHocTu. @opmyna baiteca. HezaBucumble coObITUS

29. KombunatopHoe mnpaBuiao ymHoxeHus. IlepecranoBku wu dakropuan. Ywucio
couerannii. Tpeyronpuuk Ilackansa. @opmyna 6unoma HeroToHa.

30. bunapHbIii clIyyaiHBIN OMBIT (UCTIBITAHKE), YCIIEX U Heynaua. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX MCIBITAaHUNU 10 mepBoro ycrnexa. Cepus HE3aBUCUMBIX HCIBITAHUI
Bbepnynnu. Cnyualinblii BBIOOpP U3 KOHEUYHOW COBOKYITHOCTH.

31. Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOocTel. [lmarpamma pacmnpenesieHusl.
Onepanuu Ha cnydyalHbIMU BelTUUMHaMU. [Ipumepsl pacnpeneneHui.

32. bunapHas caydaiiHas BenuuuHa. ['eomerpuueckoe pacrpeneneHue. buHomuaabHOe
pacnpenenenre. MareMaTuyeckoe OXUAAHME clydaiHoW  BenuuuHbl. CoBMeECTHOE
pacrpeneiieHre AByX ClIydalHbIX BeTMYrH. He3aBucrumeble ciniydaiiHbIE BETMYUHBI

33. CaoiicTBa MAaTEeMaTHYECKOIO OXHAaHUsI. MareMaTuyeckoe OXuJaHue OUHApHOU
CIlydaliHON BeIMYMHBI. MaTeMaTH4yecKoe OKHUIAHWE T€OMETPHUYECKOro M OMHOMMAIBHOTO
pacrpeesIeHUi.

34. lucnepcusi U CTaHIapTHOE OTKJIOHeHHe. Jlucnepcusi OMHapHON CIy4yaillHON BETUYUHBI.
CaoiictBa aucnepcud. MaTeMaTUUYECKOE OXHMJIAHUE IMPOU3BEIECHUS U JAUCHEPCUS] CYMMBI
HE3aBUCUMBIX CITyYaiHbIX BeTUYNH. Jucnepcrsi OMHOMHAIBHOTO paCIpeIeIeHHs.

35. HepaBenctBo YebnmméBa. Teopema UebnimuéBa. Teopema bepnymum. 3akoH OGONbIITUX
yucell. BoIOOpOYHBIN METO/ UCCIIeJOBAHUM.

36. I'enepanbHasi COBOKYMMHOCTh W CiIydyaiiHas BbIOOpKAa. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OLEHKa CpeIHero M JUCIEePCUU TE€HEPATbHOW COBOKYIMHOCTH C
MTOMOIIBIO BBIOOPOYHBIX XapakTepucTUK. OLeHNBAaHNE BEPOSTHOCTEH COOBITHI 11O BHIOOPKE.
37. dyHKIUS TNIOTHOCTH BEPOSITHOCTU. PaBHOMEpHOE pacnpeeieHue.

38. DyHKIMA IUIOTHOCTM BEPOSITHOCTH IOKA3aTENbHOrO pacrpeneneHus. DyHkiud
IJIOTHOCTH BEPOSITHOCTU HOPMAJIbHOT'O paCIpeIeIeHUS

39. IlocnenoBaTeNbHOCTh OJWHOYHBIX HE3aBUCUMBIX coOblTHIl. [lpumep 3amaum,
npuBoAsALIeN K pacripenenenuto [lyaccona

40. KoBapuanus aByx ciydyailHeix BenuuuH. Koadduiment xoppensiuun. CoBMecTHbIE
HaOJIO/IeHUsT IBYX BEMUUYWH. BBIOOpOUHBI KO3 duIMeHT Koppemsiuu. Pazmudme mMexmy
JINHEWHOW CBA3bIO U TPUYMHHO-CIIEACTBEHHOM CBs3b10. JIMHENHAs perpeccus.

Pe3ynbraThel (OCBOCHHBIE MPOQECCUOHATBLHBIE DOpMBI U METOTBI KOHTPOJISI M OTICHKH
KOMIIETEHIHN)

1) yMEHUE OTIEpUPOBATH MOHSTUSAMM: | YCTHBIN OTBET Ha JICKIIUSIX, BHITIOJTHCHUE
OTIpe/ieNiecHne, AaKCUOMa, Teopema, CJeICTBUE, | 3aaaHuit MPaKTHIECKUX pabor,
CBOICTBO, MPU3HAK, JI0KA3aTeIbCTBO, | BHIMIOJIHEHUE 3aJaHUM BHEAYIUTOPHOM
PaBHOCHUIIbHBIE (hbopMyIUpPOBKY; YMEHHE | CAMOCTOSITEIbHON paboThI
dbopmyaupoBaTh 0OpaTHOE W IPOTHUBOIOJIOKHOE
yTBEPXKJICHHE, MIPUBOIUTH MIPUMEPBI u
KOHTPITPUMEDHI, HCITOJIb30BaTh METO/I
MaTeMaTHYeCKOH VHTyKIINH; MIPOBOUTH

JIOKa3aTeJIbHbIE PACCY)KIECHHUS IIPU  PELICHUU
3a7a4, OLEHUBATh JIOTMYECKYIO IIPaBWIBHOCTH
paccyXaeHU;

2) yMeHue ONepupoBaTh MOHITUSIMH: MHOKECTBO,
IIOJMHOKECTBO, OIE€pallMM HaJ MHOXECTBAMU;
yYMEHUE UCIIOJIb30BATh TEOPETUKO-
MHOKECTBEHHBIM  ammapaT Uil ONKMCAHUSA
peabHBIX MPOLIECCOB U SIBJICHUN M MPU PELIEHUU




3aJa4, B TOM UHCIEe W3 JPYrUX Yy4eOHBIX
MPEAMETOB;

3) yMeHue OIepupoBaTh TMOHATUAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH;
yMEHUE  3a/JaBaTb U  ONHUCHIBaTh  rpadsl
Pa3IUYHBIMU CIIOCOOAMU; HCIOJIB30BATh T'padbl
MpU pelIeHUN 3a4aY;

4) ymeHue CBOOOIHO OINEPUPOBATH MOHATHSIMU:
COUETaHME, I[IEPEeCTAaHOBKA, YMCIO COYETAHUI,
YHUCIIO TNEepecTaHOBOK; OMHOM HbloTOHA; ymeHue
MPUMEHSTh KOMOUHATOPHbIE (baxThI u
paccyXmeHus I pelleHdus 3aaad; S5) yMEHHe
OTNIEpUPOBATh TMOHATHSIMHU: HATYypPaJIbHOE YHCIIO,
L[EJIO€ YUCIIO, OCTATOK IO MOJYJIIO, PAllMOHAIBHOE
YUCJIO, HpPpalMOHAJIBbHOE YHUCIO, MHOXECTBa
HaTypaJIbHBIX, LEJbIX, palMOHANIbHBIX,
JEHCTBUTENIHHBIX YHWCENl; YMEHHUE WHCIOIb30BaTh
NPU3HAKWA  JIEJIMMOCTH, HAUMEHBIIUM  OOLIUit
JeIUTeNb M HaWMeHbIlee oOImee KpaTHOE,
anroput™ EBKkiIuMga mpu pemieHuM  3ajady;
3HAKOMCTBO C  Pa3IUYHBIMM  MO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHUS;

6) yMeHHe CBOOOJHO OIEpUpPOBATHh MOHSATUSIMU:
CTeNeHb C  ILEJbIM  IIOKa3aTeleM, KOpEHb
HaTypaJIbHOW CTEIEHU, CTENEHb C PallUOHATIbHBIM
rmokasaTelleM, CTeNeHb C  JICWCTBUTEIbHBIM
(BemIecCTBEHHBIM) TTOKa3aTelieM, jorapudm uucia,
CHUHYC, KOCUHYC M TAHT'€HC ITPOU3BOJIbHOT'O YNCIIA;
7) yMeHHE OINEepUpPOBATH MOHATUSIMU: TOXKIECTBO,
TOXIECTBEHHOE TMpeoOpa3oBaHUE, YypaBHEHMUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHOCTh ~ YpPaBHEHUH, HEPABEHCTB U
CUCTEM,  palUOHAaJIbHbIE,  HPpaALMOHAIbHBIC,
MoKa3aTejibHbIe, CTENEHHbIE, JIorapupMUUECKUE,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U
CHCTEMBI; yMEHUe pemaThb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C MOMONIBIO PA3IUYHBIX
MPUEMOB; pelllaTh YpPaBHEHHS, HEpaBEHCTBA U
CUCTEMBI C MapamMeTpoM; MPUMEHATh YpaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBbI IS  pEIICHUs
MaTeMaTUYEeCKNX 3aJad M 33Ja9 U3 Pa3IMYHBIX
obnacTell HAyKHM U pealibHOM KU3HU;

8) yMeHHe CBOOOJHO OINEPUPOBATH MOHSATUSIMU:
rpaduk (hyHKIINH, oOpaTHas byHKIIHS,
KOMMo3ulus  (QPyHKIMH, JMHEWHas QYHKIUA,
KBaJpaTuuHas (PyHKIUS, CTereHHass (QyHKuus ¢
LEeNbIM  [OKa3aTelleM,  TPUTOHOMETPHYECKHE
byHKIIMH, oOpaTHbIe TPUTOHOMETPUYECKUE
GyHKIIMU, MoKa3zaTelbHass M Jorapudpmuueckas
(GYHKIIMW; YMEHHE CTPOUTH Tpaduku (QYHKIUH,
BBITIOJIHATH NIpeoOpa3oBaHus rpaduKoB QyHKINI;
YMEHHE HCIOJb30BaTh Tpaduku GyHKIUNH aJs
M3y4YeHUs TIPOLIECCOB U  3aBUCUMOCTEH IpHU
pEIIeHNH 33a/1a9 U3 IPYTUX y4eOHBIX MPEIMETOB U




W3 peajbHON KU3HM; BbIpAXaTh GopMyIaMu
3aBUCUMOCTH  MEX]y  BEJIUYMHAMU; yMEHHE
CBOOOJHO OINEpPUPOBATH MOHSATUSIMH: UYETHOCTH
byHKIINHA, MEPUOJUYHOCTD byHKINHA,
OTPaHUYEHHOCTh byHKUIUH, MOHOTOHHOCTb
(GyHKIUM, IKCTpeMyM (YHKIIMH, HAuOOJbIIee U
HauMeHblllee 3HaYeHUs] (YHKIIMU HA IPOMEKYTKE;
yMEHHE TPOBOIUTH HCCIENOBaHUE (YHKIIUM;
YMEHHUE UCMOJIb30BATh CBOWCTBA U rpaduxu
GYHKIMI 1711 pellieHust ypaBHEHUH, HEPABEHCTB U
3aJa4 ¢ [apaMmeTrpaMu; — M300pakaTb  Ha
KOOPJIMHATHOM TUIOCKOCTH MHOXECTBA PEIIeHUN
ypaBHEHUH, HEPABEHCTB M UX CHUCTEM;

9) ymeHue CcBOOOJHO OIEPUPOBATH MOHSATUSIMU:

MOCTIeI0BATEIIbHOCTb, apudmeTnueckas
nporpeccus, reoMeTpuyeckas nporpeccus,
OECKOHEYHO yObIBaronas reoMeTpuyecKas
MPOTPECCHs; yMeHue 3a/1aBaTh

MOCIIEOBATEILHOCTH, B TOM YMCJIE C MOMOIIBIO
pekyppeHTHbIX popmyi; 10) ymMeHue onepupoBaTh
MTOHSITUSAMU: HEIMPEPBIBHOCTD byHK1IMH,
ACUMIITOTHI rpaduka (yHKINU, TIepBas U BTOpas
Mpou3BOAHAS  (YHKUMUH, TEOMETPUUECKUNA U
bu3nIecKuii CMBbICII IMIPOU3BOJHOM,
nepBoobpasHasi, onpe/iesIeHHbIN UHTErpal;
YMEHHE HaXOJUTh aCUMIITOTHI Tpaduka QyHKIUHU;
YMEHHUE  BBIUYUCISITH  MPOU3ZBOAHBIE  CyMMBbI,
MPOU3BEEHUSI,  YACTHOTO M  KOMIIO3UIUU
(GyHKIMH, HAXOAUTh ypaBHEHUE KacaTelIbHOU K
rpaguky  QyHKIUU; yMEHUE  HCIIOJIb30BATh
MPOU3BOIHYIO ISl MCCIIEAOBAHUS (DYHKIUH, IS
HAXOXICHUS HAWJTYYIIeTO peleHus B
NPUKIAIHBIX, B TOM  UHCIE€  COLHUAJIBHO-
SKOHOMUYECKUX U (PU3MUECKUX 3aJadax, s
ONpE/ENIEHUsSI CKOPOCTU M YCKOPEHUS; HAXOJIUTh
wiomaan u O00BeMbI (puUryp ¢ TIOMOIIBIO
MHTerpana; MIPUBOAUTH MIPUMEPHI
MaTeMAaTHYECKOTO MOJIETMPOBAHUSI C IOMOIIBIO
nuddepeHInanIbHbIX YPaBHEHUI;

11) yMEHUeE OTIEpUPOBATH MOHSTUSIMH:
KOMIUTIEKCHOE YHCII0, COTPSKEHHBIE KOMIUJICKCHBIE
YHCIia, MOAYJIb U aPTYMEHT KOMIUIEKCHOTO YHCTIA,

dbopma 3amucu KOMITJICKCHBIX 1 (Vo)
(reomeTpuyecKas, TPUTOHOMETpUYECKas u
anredpanueckas); YMETh MIPOU3BOJIUTH

apupMeTHYECKUe JEeUCTBUS C KOMIUIEKCHBIMU
YUCJIAMU; TPUBOJIUTH MPUMEPHI HCIIOJIb30BAHUS
KOMIIJIEKCHBIX UHCEIT,

12) ymeHue cBOOOJHO OMEPUPOBATH MOHATUSIMU:
cpemHee apupMeTHIeCKoe, MeIuaHa, HauOoJbIIee
M HaWMEHbIIEe 3HAYCHUS, pa3Max, IUCIIEPCHS,
CTAaHIAPTHOE  OTKJIOHEHHWE ISl  OINKCAHUS
YUCJIOBBIX  JIAaHHBIX;  yYMEHHE  UCCIIeJOBATh
CTaTUCTUYCCKHE JaHHbIE, B TOM 4YHUCIIE C




IPUMEHEHUEM rpadguyeckux METOJI0B u
9JIEKTPOHHBIX CPEACTB; I'padUUECKU HUCCIIEA0BATH
COBMECTHbIE HAOJIOIEHUS] C MOMOUIBIO JUarpaMm
paccenBaHus U JIMHENHOMN PErPECCUM;

13) ymeHue HaXOIUTh BEPOATHOCTH COOBITHIl C
WCII0JIb30BAHUEM rpaduueckux METOJI0B;
NPUMEHSTh [JI9  pelieHust 3aaady  GOopMyJibl
CIIOKEHHUSI U YMHOXXEHUSI BEPOSTHOCTEH, POPMYITy
MOJTHON  BeposiTHOCTH, Qopmyny  beprymin,
KOMOUHATOpHBIE (HaKThl U (OPMYIIBI, OIIECHUBATH
BEPOSITHOCTU  peaJIbHbIX  COOBITHUM;  yMeHHe
ONEPUPOBATh MOHATUSIMU: CIy4yailHasi BEIMYMHA,
pacrpeneneHie BEepOsITHOCTEH, MaTeMaTHYeCKOe
0XHMJaHUE, JUCIEPCUS U CTAHAAPTHOE OTKJIOHEHUE
CIIy4aiiHOU BEJIWYUHBI, QYHKIIUU paclpeeeHus U
IJIOTHOCTA PABHOMEPHOIO, II0KA3aTEJIBHOIO U
HOPMAaJIbHOT'O pacnpeeneHuni; yMEHUE
UCI0JIb30BATh CBONCTBA U3YYECHHBIX
pacrpeneneHnil i peleHns 3aayd; 3HAKOMCTBO
C TIOHSTUSMH: 3aKOH OOJIBIIUX YHUCEN, METOJbI
BBIOOPOUHBIX HCCIIEIOBAHUM; yMEHUE MPUBOAUTH
MpUMEPBbI MPOSIBIICHUS 3aKOHA OOJBLIMX YMCET B
IIPUPOJIHBIX U OOILLIECTBEHHBIX SIBJICHUSX;

14) ymenue cBOOOTHO OMEPUPOBATH MOHATHUSIMU:
TOUKa, NpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHI yTOJI, IBYTPAaHHBIN yTOJI,
TPEXIPaHHbIN yrou, IepeceKaroIuecs,
napajulejibHble W CKpPELIMBAIOIIMECS IpsAMBbIE,
MapaJuIeIbHOCTh U MEPHEHAUKYIISIPHOCTD MPSIMBIX
U IUTOCKOCTEN, YTOJI MEXAY NMPSIMBIMH, YTOJI MEXKY
NpsIMOM M IUIOCKOCTBIO, yroil  Mexay
IUDIOCKOCTSIMU;  YMEHUE  HUCHOJIb30BaTh  IpHU
pelIeHnr 3ajad HM3yuyeHHble (AKTBI U TEOPEMBbI
IJIAHUMETPUH; YMEHHE OLEHUBATH  PA3MEPHI
OOBEKTOB B  OKpYXalollleM MHUpE; YMEHHUe
ONEpPUPOBATH MOHSITUSAMMU: MHOTOT'paHHUK,
CeUeHUe MHOTOTpaHHUKA, MpaBUJIbHBIN
MHOTOTPAaHHUK, Ipu3Ma, Nupamuaa, ¢urypa u
MOBEPXHOCTh BpAllEHUs, UWIMHAP, KOHYC, LIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U
LUJIMHIPA, NapaJUIeIbHble OCH WJIM OCHOBAHMIO,
CeueHHue Iapa, IUIOCKOCTh, Kacaromascs chepsl,
UWINHAPA, KOHYCAa; YMEHHME CTPOUTH CEUYCHHUE
MHOTOTpaHHUKA, U300paxaThb MHOTOTPAHHUKH,
(GuUrypbl 1 TOBEPXHOCTH BPAILEHUS, UX CEYECHUS, B
TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE IPUMEHSATH CBOWCTBA TI'€OMETPUYECKUX
duryp, CaMOCTOSITEIbHO dhopMyIpoBaTh
ONpe/eNieHUus] U3y4yaeMblX (Uryp, BBIABUTATH
TUITOTE3BI 0 CBOWCTBAX M  IpPHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATH WJIU
OIIpOBEPraTh ux; yMEHUE IIPOBOJAUTH
KJ1acCU(UKALINIO dburyp o Pa3IUYHBIM
MpU3HAKAM, BBINOJIHSTh HEOOXOIUMbIE




JIOTIOJTHUTEJIbHBIE TIOCTPOCHUSI;

15) ymenue cBOOOJHO OMEPUPOBATH MOHATUSIMU:
mIomaab (GUrypel, o0beM (QHUTYpBI, BeIUYMHA
yrja, pacCTOSHHE OT TOYKH JIO0 TUIOCKOCTH,
pacCTOSIHUE MEXY TMPSIMBIMH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU,  IUToIIagb  cdepbl,  IUIOHIAb
MOBEPXHOCTU MHUpAMHIbI, MPU3MbI, KOHYCa,
HWIMHApPA, O00beM  Kyba, MPpSIMOYTOJIbLHOTO
napaJsuiesienuriesia, MTUPAMU/IBI, MIPU3MBI,
UWJIMHIpA, KOHYyca, Ilapa; yMEHUE HaxXOJUTh
OTHOIIICHHE O00BEeMOB TOJOOHBIX Guryp; 16)
YyMEHHE CBOOOIHO OIEPUPOBATH IOHSTHSIMH:
JIBIDKCHHE, TMapajljIeIbHBIA TEPEHOC, CUMMETPUS
Ha TUIOCKOCTH U B TPOCTPAHCTBE, IOBOPOT,
npeobpa3oBaHue MOA00US, TMOAOOHBIE (DUTYPHI;
YMEHHE pacClo3HAaBaTh paBHbIE U MOJAOOHBIC
burypel, B TOM 4YHCIIE B TPUPOJIE, HCKYCCTBE,
ApXUTEKTYPE; yMCHHE HCIIOJIb30BaTh
FeOMETPUYECKUE OTHOIIEHUS, HaXOJUTh
FEOMETPUYECKHE  BEJIMYUHBI  (IJIMHA,  yTOJ,
IJI01a/1b, OOBbEM) MPU PELICHUU 3aJa4 U3 APYrUX
yUEOHBIX MMPEIMETOB M U3 PeaTbHOU KU3HHU;

17) ymenue cBOOOIHO ONEPUPOBATH MOHSITHUSIMU:
MpSIMOYTOJIbHASI CHUCTeMa KOOPAWHAT, BEKTOP,
KOOPAMHATHI TOUKU, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOpPOB, IIPOU3BEACHHE BEKTOpa Ha YHCIIO,
pa3jIokKeHUEe BEKTOpa Mo 0a3ucy, CKaJIpHOE
MpOU3BEJIEHNE, BEKTOPHOE IPOU3BENICHUE, YIOJI
MEXAy  BEKTOpaMH; yMEHHE  HCIIOJb30BaTh
BEKTOPHBINA M KOOPAMHATHBIN METOJ JIJIs1 peLIeHUS
TEOMETPUYECKUX 3aJ1ad U 3a7a4 JIPYTUX y4eOHBIX
MPEAMETOB; ONEPUPOBATH IOHITUSIMH: MaTpPHIA
2x2 u 3x3, OIPEEIIUTEIh MaTpHUILIbI,
TEOMETPUUYECKUM CMBICTT OTIPEIeTUTENS;

18) yMeHue MoIenpoBaTh peajibHble CUTYAIlMU Ha
S3bIKE MaTEMATHKH, COCTaBIISITh BBIPAXKCHUS,
YpaBHEHMS, HEPAaBEHCTBA M WX CHUCTEMBI IO
YCIOBHUIO 33/Ja4y, WCCIENOBATh TMOCTPOCHHBIC
MOJIEIM C HUCIOJIB30BaHUEM arapata aiareopsbl,
MHTEPIPETUPOBATh  TOJYYCHHBIH  pe3yJIbTaT;
CTPOUTHh MATEMaTHYECKUE MOJCIU C ITOMOIIBIO
TEOMETPUYECKUX TIOHATUH U BEIIMYMH, pEIIaTh
CBSI3aHHBIE C HUMHU MPAKTUYECKUE 3aJauu;
COCTaBJISITh BEPOSTHOCTHYIO MO/IENTh u
MHTEPIPETUPOBATh  TOJYYEHHBIH  pe3yJIbTaT;
pemath ~ TPUKJIAIHBIE  3aJaud  CPEICTBAMHU
MaTEMAaTHYECKOI'0  aHalu3a, B TOM  4YHUCIE
COIMAJIBHO- JKOHOMHMYECKOTO M  (PU3nuecKoro
XapaxkTepa;

19) ymeHue BBIOMpATH MOAXOAAIIMN METOJ ISt
pelieHus  3ajJa4d; I[MOHMMaHWEe 3HAYUMOCTHU
MaTEeMAaTUKM B  U3YYCHUU  MPUPOAHBIX U
OOIIIECTBEHHBIX TMPOILIECCOB U SBJICHUH; YMEHUeE
pacro3HaBaTh MPOSBIICHUE 3aKOHOB MaTeMaTHKH




B HCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPHI
MAaTEMATUYECKUX  OTKPBITUM  POCCUHMCKOW U
MHUPOBON MATEMATUUECKON HAYKH.

9. YYEBHO- METOANMYECKOE U UTHO®OOPMALIMOHHOE OBECIIEYHEHME
JAUNCHUITJIMHBI
a) IuTeparypa
OcHoBHasg nuTepatypa
1. boromomnor, H.B.Marematuka: y4eOHUK [JI CpeaHero MpogheCcCHOHATBHOTO
o6pazoBanus/ H. B. boromomnos, Il. M. Camoiinenko. — 5- ¢ u3a., mepepad. u gom. —
Mocksa : UznatenbcrBo FOpaiit, 2023. — 401 ¢. — (ITpodeccuonanpHoe odpa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekcr : anextpoHHbIi // ObpazoBatenbHas miatdopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/511565
2. Marematuka: anreOpa M Hayajla MaTEeMAaTHYECKOrO aHajau3a, reoMerpus. Anredbpa u
Hayajla MarteMaTuueckoro aHamuza 10-11 kmaccel (0a30BbIM M yriyOJIEHHBIM YPOBHb) :
yueOnuk / III. A. AnmumoB, M. B. TkaueBa, H. E. ®enopoBa [u np.]. - 7-e uzn. - Mocksa :
IIpoceemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - Tekcr : anekTpoHHbii. - URL:
https://znanium.com/catalog/product/1927172
3. Marematuka: anrebpa M Havajga MaTEMAaTHYECKOrO aHajau3a, reomerpus. I'eomerpus.
10-11 xmaccer (0a3oBbIi M yrayOneHHBIM ypoBHB) : ydeOnuk / JI. C. Aranacsu, JI. C.
Kucenesa, 2. I'. Ilo3usik [u np.]. - 7-€ usa., nepepaboTaHHOE U JTOMOJHEHHOE - MOCKBa :
ITpocsewenne, 2022. - 287 c. - ISBN 978-5-09-099446-0. - Tekcr : anexktpoHHslii. - URL:
https://znanium.com/catalog/product/1927208

JlomosiHuTEIbHAS JINTEpATYypa

1. Marematuka : yuebnoe mocoobme/ M. M. Yepneuo, H. b. Kapbauunckas, E. C.
Jlebenena, E. E. Xaputonosa ; moxa penakiueir M. M. YepnenoBa. — 3-e u3a. — Mocksa :
Poccuiickuii TocymapcTBeHHBIH YHHBepcuTeT TIpaBocyaus, 2022. — 336 c. — ISBN
978-5-93916-959-2. — Texkct : anextponnbiii // Ludposoit obpasoBatenbHbiil pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/122921.html

2. boromonos, H. B. I'eomeTpus : yuebHOE mocoOue Il CpeaHero IMpogheCcCHOHAIBHOTO
obpazoBanus / H. B. boromonoB. — Mocksa : UzmatenbscrBo FOpaiit, 2023. — 108 ¢c. —
(ITpodeccuonanproe odpazoBanue). — ISBN 978-5-534-09528-9. — Tekcrt : ameKTpOHHBIH //
OoOpazoBartenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511955

3. boromouoB, H. B. MatemaTtuka. 3agauu ¢ pelieHUsIMU : y4eOHOe 11ocoOue i1 CPeTHEro
npodeccuoHanbHoro obpaszoBanusi/ H. B. boromonoB. — 2- e wu3a., uchnp. U A0I. —
Mocksa : UznatensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonansHoe obpa3oBaHue). —
ISBN 978-5-534-16211-0. — Tekcr : anextpoHHbIi // ObpazoBatenbHas miatdopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/530620

6) nporpammuoe obecnieuenue u MuTepHer-pecypcebl

Ne Hanmenosanune Ormnucanune

1 | LibreOffice becninatHoe pacnpoctpanenue no nuieH3un GNU LGPL
https://ru.libreoffice.org/about-us/license/

2 | Google Chrome BecrimatHoe pacmpocTpaHeHWe 10 JIMIICH3WH  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

3 | undefined undefined

B) mpodeccrnoHa bHbIe 0a3bl JAHHBIX U NH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE INCHUITINHBI
Jng peanuzanuum MporpamMmbl y4eOHOW JUCLUUIUIMHBI INPEIYCMOTPEHBI CIEAYIOIINE
creluaibHble IOMEUIeHUs:: KabuHeT «MaTemaTuyeckue AUCUUIUIMHBDY, OCHAIIEHHBIH



000pyIOBAaHUEM U TEXHUYCCKUMH CPEACTBAMU OOYUCHUS:

— pabouee MeCTO MpenoaaBaTeNs;

— MOCAJOYHbIE MECTA OOYYAIOIIUXCS (IO KOJTUYECTBY O0yUYaIOIIUXCS);
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