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1. MACHOPT NPOI'PAMMBI JTUCLHUIIJINHBbI
II1.01 MatemaTnka: ajredpa, Ha4aja MaTeMaTHYeCKOI0 AHAJIU3a, TeOMeTPUs
1.1. O6s1acTh NpUMEHEHHUSsI IPOTPAMMBI

Marematuka sBisieTcss (pyHIaMEHTaIbHOU 00IIe00pa30BaTEIbHOM NUCIUIUIMHONW €O
CJIIOKMBIIMMCSl YCTOMUMBBIM COJIEP)KAaHUEM M OOIIMMU TpeOOBAaHUSAMU K TOATOTOBKE
00y4JaroIIHNXCS.

OOmue uenu U3y4eHHsT MATeMATUKU TPAIAUIIMOHHO pealu3ylTCs B UEThIpex
HaIlpaBJICHUSIX:

1) obiree npeacraBiaeHue 00 UIEAX U METOAaX MaTEMaTUKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBnasieHrue HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHUSIMU;
4) BocnuTaTeNbHOE BO3/CIICTBHE.

Conepxkanue yueOHOM IUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
coJlepKaTeIbHbIMU JTUHUSMU O0YUEHHUSI MATEMATHKE:

Pabowast mporpamMma AMCHMIUIMHBI SIBIISICTCSI YacThIO IMPOTPaMMbI MOATOTOBKH
crienuanucToB cpeanero 38eHa B coorBeTcTBUU ¢ PI'OC CIIO no cnernuansHocT 43.02.11.
['ocTuHMYHBIN cEepBHUC.

1.2. MecTo AMCUMINIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEIHAJINCTOB
CpeJHero 3BeHa

Jucnummaa MatemaTtuka: anredpa U Hadaja MaTeMaTUYECKOTro aHalli3a; FreOMETpHs
u3ydaercs B 00111e00pa30BaTeIbHOM LIMKIIE, HAa 0a3e OCHOBHOIO 00IIEro 00pa3oBaHusl.

Jlisi ocBOEHUS JUCHMIIMHBI 00yJaronIiecs: UCIONb3YIOT 3HaHUS, YMEHUS U HABBIKH,
chopMUpOBaHHBIE HA ATl OCBOCHUS IPOrPaMMBbI 10 MaTeMaTUKE OCHOBHOM LIKOJIBI.

N3ydyeHne IUCLUIUIMHBI TpEeABapseT CIEAyIOIMe IUCLHUIUIMHBL «MareMaTukay,
«CtaTtucTKa», « JIKOHOMHUKA OpraHU3alun».

1.3. Ilesin 1 3a1a4u JUCHUILUINHBI — TPeOOBAHMSA K Pe3yIbTaTaM O0CBOCHUS

AUCHUILIUHBL
- (¢bopMupoBaHUE NPEJICTABICHUI O MaTeMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE
HAayKH, CPEACTBE MOJICIMPOBAHMS SABJICHUI U IPOIIECCOB, 00 UIESIX U METO/IaX MATEMaTHKHU;
- pa3BUTHE JIOTUYECKOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOIO  BOOOpa)KEHUS,
QITOPUTMUYECKON KYJIbTYpbl, KPUTUUYHOCTH MBILUICHUS] HAa YpPOBHE, HEOOXOAMMOM JJIst
Oyaymeld npodecCHOHAIBHOM AESTETbHOCTH, J[UIA NPOAOIDKEHUS 00pa3oBaHUs U
caMo00pa3oBaHus;

- OBJIAJICHUE MAaTEeMATHUYECKHUMH 3HAaHUSIMHU U YMEHHUSIMH, HEOOXOIWMBIMU B
MOBCEIHEBHOW J>KU3HM, ISl M3YYCHHS CMEXHBIX E€CTECTBEHHOHAYYHBIX JHCIMIUIMH Ha
0a30BOM YpPOBHE M AMCLMIUIMH NPOPECCUOHATIBLHOrO IIUKJIA, JIs MOIy4eHHs] 00pa30BaHus B
o0nacTsax, He TPEOYIOMMX YrIIyOJeHHON MaTeMaTH4eCKOM MMOATOTOBKY;

- BOCIIUTAaHHE CPEJICTBAMHU MAaTEMaTUKH KYJAbTYpbl JIMYHOCTH, TOHUMAaHUS
3HAYUMOCTH MaTEeMaTHKH JUIsl HAYYHO-TEXHUYECKOr0 MpOrpecca, OTHOIIEHUS K MaTeMaTUKe
KaKk K 4acTh OOIIEeYelIOBEYECKOM KyJbTYpbl uYepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS
MAaTE€MaTHKH, SBOJIOIMEN MAaTEMATUYECKUX UAEH.

B mporpammy BKIIIOYEHO COJIep)KaHUE, HAlpaBIeHHOE Ha (OPMHPOBAHHE Y
00y4Jaromuxcsi KOMIETeHITMH, HEoOX0AUMBIX i kadecTBeHHoro ocBoeHus OIIOIT CIIO
Ha 0a3e OCHOBHOIrO 00m1Iero oOpa3oBaHMs C MOITYYEHHEM CpelHero oOmero o0pa3oBaHUS;
IpOrpaMMbl  TOJATOTOBKM  KBaJU(UIMPOBAHHBIX paboOyuX, CHyXKalluX, MOpPOrpaMMbl
noAroToBku crenuanuctos cpeanero 3seHa (IIKPC, IITICC3).



OcBoenune coxaepkaHusi ydeOHOM aucuuIUIMHBI «MaTtemaTuka: ainredpa, Hauaia
MaTeMaTU4YeCKOro  aHajlu3a, TeoMeTpus» oOecreyrBaeT JOCTHXKEHHE CTYyJeHTaMu
CJIEIYIOIINX PE3YJIbTATOB:

JIUYHOCTHBIX

- c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYp, a TaKXKe
pa3nuuHBIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOEr0 MECTa B MOJUKYIBTYPHOM
MUDE;

- c(OPMUPOBAHHOCTU OCHOB CAMOPA3BUTHSI U CAMOBOCIHUTAHUS B COOTBETCTBHU C
OO0IIEYEIOBEYECKIMH IIEHHOCTSIMH ¥ HJAeajJaMH TPAKIAHCKOTO OOIIECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAaMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOJIEPAaHTHOE CO3HAHHWE W TIOBEJCHHE B TMOJUKYIbTYPHOM MHpPE, TOTOBHOCTH H
CIIOCOOHOCTb BECTU JAMANOr C JPYTHUMH JIIOJbMH, JOCTUraTb B HEM B3aUMOIOHMMAaHUS,
HaXOJUTh OOIIKE e U COTPYIHUYATD IS UX JOCTH)KCHUS;

- HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, JE€TbMU MJIAJILIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTebHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIEA0BATEIbCKOM, MPOCKTHON H
IPYTUX BUIAX JACSITETLHOCTH;

- TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YMCJIE CamMOOOpa30BaHHUIO, Ha
MPOTSDKEHUW BCEH KU3HU; CO3HATEIBHOE OTHOUICHHE K HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCIIOBHIO YCHEIIHONW MPO(eCCHOHANBbHON U 00IIECTBEHHOM eI TeTbHOCTH;

mema npeoMemmublx:

- YMEHHE CaMOCTOSITEJIbHO ONPEACNATh ILEeNU JEeATENIbHOCTU M COCTaBISATh IIJIaHbI
NEeSITETLHOCTH; CaMOCTOSITETIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH W KOPPEKTUPOBATH
JeSITETbHOCTh; MCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JUISI JTOCTHXKEHHUS MOCTaBJIEHHBIX
HeJiel U peau3aluy IUIaHOB JeSTeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATErHU B PA3JIMYHbBIX
CUTYAaIHSIX;

- YMEHHME MpPOAYKTUBHO OOIIATbCA M B3aUMOEHCTBOBaTH B IMPOLIECCE COBMECTHOM
NESITETbHOCTH, YYUTBHIBATH MO3UIMH JPYTUX YYACTHHKOB JEATENBHOCTH, 3(PPEKTHBHO
pazpemaTb KOH(QIUKTHI;

- BIIQJICHHME HAaBBIKAMHU [103HABATENIbHOM, Y4eOHO-HCCIIEOBATEIbCKOW W MIPOEKTHON
NeSITEeIbHOCTH, HAaBBIKAMU pPa3pellieHus MpoOsieM; CHOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIPHOMY TIOMCKY METOJIOB pEIICHUS TMPAKTUYECKHX 3a/1ad, HPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM HMH(OpPMaIIOHHO-IO3HABATEIbHON
NeSITETbHOCTH, BIIaJCHHE HABBIKAMU TOJy4EHUS HEOOXOAMMOHN MH(OpMAIMK U3 CIOBapen
pa3sHbBIX THUIIOB, YMEHHE OpPUEHTHPOBATHCS B PA3JIUYHBIX MCTOYHUKAX HWH(pOpMAIHH,
KPUTHYECKH OLIEHUBATh W MHTEPIPETHPOBATH MHPOPMAIHIO, TIOTYyIaeMYI0 U3 Pa3IUIHBIX
UCTOYHHKOB;

- BJIaJICHUE SI3BIKOBBIMHU CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUSs, UCII0JIb30BaTh a/IEKBATHbIE SI3bIKOBBIE CPEJICTBA;

- BJIAJICHHE HaBbIKAMM II03HABATENBHON pEQIIEKCHHM KaK OCO3HAHMS COBEPILAEMBIX
JNEUCTBUIA M MBICIUTENBHBIX IPOLECCOB, MX PE3yIbTATOB M OCHOBAHHM, I'PaHMI] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IIO3HABATEIbHBIX 33/1a4 U CPEJCTB JUISl UX JOCTUKECHMUS

npPeoOMemHbIX:

- c¢()OPMUPOBAHHOCTU TPEACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOM KyJbTYpbl U
MECTe MaTeMaTHKH B COBPEMEHHOW IIMBWJIM3AllMM, O CIOco0ax OmMucaHWs Ha
MaTeMaTU4YEeCKOM SI3bIKE SIBJICHUN peabHOI0 MHpA;



- c(hopMUPOBAHHOCTH TIPEJICTABICHUN O MAaTEMAaTUYECKUX TMOHITHSIX KaK O BOKHEHUIIUX
MaTEMaTHYECKUX MOJIESIX, MO3BOJSIOMIUX OMUCHIBATh W HM3y4aTh pa3HbIE MPOLIECCHl U
SIBJICHUSI, TOHUMAaHUE BO3MOXXHOCTH AaKCHOMATHUYECKOTO IOCTPOCHUS MaTeMaTHYCCKUX
TEOPUH;

- BJQJICHHEC METOJIaMHU JIOKA3aTCJIbCTB W QJTOPUTMOB PEIICHUS, YMEHHE WX TPHMCHSITH,
IPOBOJIMTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;

- BJAQJICHWE CTAHJAPTHBIMH TPUEMaMH PEIICHUS PalMOHAIBHBIX W HMPPAIMOHATILHBIX,
MOKA3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUYCCKUX YPABHEHUHN 1 HEPABEHCTB, UX CUCTEM;

- WCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTrpamMM, B TOM YHCIIE Ui TOUCKA IyTH
PEIICHHSI ¥ WUTIOCTPAITUU PEIICHUST YPAaBHCHHUI U HEPABCHCTB;

- c(hOopMUPOBAHHOCTH TPEJCTaBICHUN OO0 OCHOBHBIX TOHSTHUSX, HJEIX U METOAax
MaTeMaTUYECKOTO aHAIIN3A;

- BIIQJICHHE OCHOBHBIMH TMOHSATHSIMHU O TUIOCKMX W TPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX
durypax, uX OCHOBHBIX CBOMCTBAX;

- chOpMHUPOBAHHOCTH YMEHHs PAclo3HaBaTh HA YepTEekaX, MOJACISIX WU B PEAIbHOM MHUPE
reoMeTpuuecKre GUrypsl; -

- TMPUMCHCHHE W3YYCHHBIX CBOWCTB T€OMETPHUYECKUX (Guryp u (HopMysi s pEericHHs
reOMETPUYECKHUX 3a/1a4 M 3324 C IPAKTHUECKUM COJIEPIKAaHUEM;

- ¢(hOPMUPOBAHHOCTH TPEJCTABICHHUI O MIPOIECCaX U SIBICHHSIX, UMEIONUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, 00 OCHOBHBIX MOHSITHSIX
3JIEMEHTAPHOU TEOPUHU BEPOSITHOCTEH;

- YMEHUW HaXOIUTh M OILICHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUHA B MPOCTEHUIINX
MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKU CITYIalHBIX BEJINYUH;

- BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPH PEIICHUN
3a/ay.

B pesynbTare m3ydeHus ydeOHOH MHMCIUIUTMHBI «MaremaTuka: anreOpa W Hadana
MaTeMaTHYECKOT0 aHAIIN3a; TEOMETPHS 00YJaIOIIUICS TOJKEeH
Anrebpa
yMeTh:
® BBHINOJHATH apUPMETUUECKUE NCHCTBHUS HAJ YHCIAMH, COUeTasi yCTHbIC U MUCHbMEHHBIC
NPUEMbI, HAXOJUTh NPHUOIMKCHHBIC 3HAYCHUS BEJIMYUH M TOTPEIIHOCTA BBIYHCICHUN
(abconroTHast 1 OTHOCUTEJIbHAS ); CPABHUBAThH YHCIIOBBIE BBIPAKEHNUS;
® HAXOAWTh 3HAYCHUS KOPHS, CTENICHH, JIorapu(mMa, TPUrOHOMETPUICCKUX BBIPAKCHUN Ha
OCHOBE OIpEJCTCHHsI, HMCIONb3ysd TPU HEOOXOAMMOCTH WHCTPYMEHTAIbHBIC CPEICTBA;
MOJIb30BATHCS MPUOIMKEHHON OLIEHKOM MPHU MPAKTUIECKUX pacyeTax;
® BHINOJHATH MPEOOPA30OBaHUSI BBIPAKCHUH, TPUMEHSIS (OPMYJbI, CBS3aHHBIC CO
CBOMCTBaMU CTEINEHEH, Jorapu(MoB, TPUTOHOMETPUUECKUX (PYHKITUIA;
UCIOJb30BaTh MPHOOPETCHHbIE 3HAHUS M YMEHHUS B TNPAKTUYECKOW JAEATEIbHOCTH U
TIOBCETHCBHOMW KH3HH:
® IS MPAKTHYECKUX PacdeToB Mo (popmyram, BKiIroUdas (HOpMyIibl, CoAepKallnue CTeTeHH,
panukansl, JorapuMel ¥ TPUTOHOMETpUUYECKUE (DYHKIIMH, UCIIONB3YS IPH HEOOXOIUMOCTH
CIPaBOYHBIC MaTEpUaIbl M MMPOCTEHININE BEIYUCIUTEIBHBIC YCTPOMCTBA.
DvyuKIMH U rpaduku
yMeThb:
® BBHUMCIATH 3HAYCHHE (YHKIMH IO 33JaHHOMY 3HAYEHHUIO apryMEeHTa NP Pa3IHIHBIX
crioco0ax 3aaHus PyHKINU;




® OmpeAc/sIiTh OCHOBHBIC CBOWMCTBA YHCJIOBBIX (YHKIMH, WUTFOCTPUPOBATh HMX Ha
rpadukax;

® CTpouTh TpauKku H3YUYCHHBIX (YHKIUH, WLUTIOCTPUPOBATH MO TrpaduKy CBOMCTBa
AJIEMEHTAPHBIX () YHKIUMT;

® WCIIOJIB30BaTh MOHATHE QYHKIIUU JJI ONTUCAHUS M aHAJIM3a 3aBUCUMOCTEH BEITUYHH;
UCIIONIh30BaTh MPHUOOPETCHHBIC 3HAHWS W YMEHHUS B TMPAKTHUYECCKON JCATEIBHOCTH U
IMOBCEIHEBHOM KU3HU:

® ISl ONMHMCAHWS C TOMOIIbIO (YHKIIMI Pa3IUYHBIX 3aBHCUMOCTEH, MPEICTABICHUS HX
rpauyecKu, HHTEPIIPETAIluU IPaduKOB.

Hagaja MaTeMaTH4eCKOro aHaIm3a

yMeTh:

® HaXOAUTh IPOU3BOHBIC JIEMEHTAPHBIX (PYHKIINIA;

® CIOJIb30BaTh MIPOU3BOIHYIO ISl H3YYEHUSI CBOMCTB (DYHKIIUM U MMOCTPOCHUS TpauKOB;

® J[IPUMCHATHL MNPOHU3BOAHYIO MJIsI IIPOBCIACHUA HpI/I6J'II/I}KeHHBIX BI)I‘IPICJICHPII;’I, peuiaThb
3aJlavuu IMPUKIIAAHOTO XapaKTCpa Ha HAXOKIACHUC HanOOJIBIIETO ¥ HAMMEHBIIIETO 3HA4YCHUA,

® BBYUCIATh B NPOCTEHIIMX ClOydasX IUIOMIAJA W OOBEMBI C HCIIOIH30BAHUEM

ONPEACIICHHOI0 UHTErpaa;

° WCIIOJIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKOMN JEATEITLHOCTH U

HOBCEIHEBHON KNU3HU,

e Il pEIICHHWS TMPUKIAJAHBIX 3aJady, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKUX U

bu3uYecKUX, Ha HaWOOJBIIME W HAUMEHBIINE 3HAYCHMS, HAa HAXOXKJIEHHUE CKOPOCTU H

YCKOpPEHHUSL.

YpaBHEHUS M HEPAaBEHCTBA

yMeTb:

® pemath palroHaJIbHBIC, MOKA3aTelIbHbIE, JOTapu(PMUYECKUE, TPUTOHOMETPUUYECKUE

YpaBHEHUS, CBOSIIIMECS K JIMHEUHBIM U KBAJAPATHBIM, a TAK)KE aHAJIOTUYHbIC HEPABEHCTBA

U CUCTEMBI;

® HCIOJIb30BaTh I'papUUCCKHUA METO] PEIICHHS YPaBHCHUN U HEPABEHCTB;

e 1300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH PEIICHHs] YPaBHEHHH, HEPABEHCTB U CUCTEM C

JIBYMsI HEU3BECTHBIMH;

® COCTaBJATH M pEIIaTh YPABHEHUS W HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM UHCIIE IPUKIIAIHBIX) 3a/1auax;

® WCIIOJIB30BaTh NMPHUOOPETEHHBIC 3HAHUS W YMCHHS B MPAKTUYCCKON JCSITEILHOCTH H
MOBCEIHEBHOM KU3HU,

® ISl IOCTPOCHUS U UCCIIEAOBAHUS MPOCTEUIIINX MATEMATUUECKUX MOJICIICH.

KomOunHaTopuKa, CTAaTUCTUKA U TEOPHS BEPOITHOCTEN

yMeTb:

e pemaTh MpocTelIliie KOMOWHATOpPHBIE 3aJayd METOJOM Iepebopa, a Takke C

UCIIO0JIb30BAHUEM U3BECTHBIX (DOPMYIL;

® BBIYHCIATH B MPOCTEUININX CIydasX BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCYETA YHCIIa

HUCXOJIOB;

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHUS B TPAKTHUYECKOW IEATEIHHOCTH U

MMOBCETHEBHOM KU3HU:

e Ui aHalv3a pEajJbHbIX YHUCIOBBIX JAHHBIX, MPEIACTABICHHBIX B BHUIE AUarpamm,

rpauKoB;

e aHanm3a HH(POpPMAIIUKM CTATUCTHYECKOTO XapaKTepa.

['eomerpus




yMeTh:

® pacro3HaBaTh Ha YEpPTEXaxX M MOJENSAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMepHbIe O0BEKTHI C UX ONMHUCAHUSIMU, U300PAKEHUAMU;

® ONHUCHIBaTh B3aMMHOE pACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMeHTHPOBATh CBOM CYXJIEHUS 00 3TOM PacHOJIO0KEHHH;

® aHaJNM3UpPOBaThb B MPOCTEHMIIMX CIyyasx B3aUMHOE pACIONOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAaHHMKH W KpPYIJIble TeJa; BBIOIHATH YEPTEXKH IO
YCIJIOBUSIM 33]1a4;

® CTPOUTH IPOCTEHIINE ceYeHus: KyOa, MPU3Mbl, MUPAMUIbL;

e pelarh INIAHUMETPUUECKHUE U IPOCTENIINE CTEPEOMETPUUECKHUE 33/1a4M Ha HAXOKIECHUE
reoMeTpUYEeCKUX BEIUYUH (JUINH, YTJIO0B, IUI0IIaAei, 00beMOB);

® LCIIOJIb30BaTh MPU PELIEHUU CTEPEOMETPUUYECKUX 3aJad IJIaHUMeTpuyeckue (akTbl U
METO/[IbI;

® [IPOBOJUTH JT0KA3ATEIIBHBIE PACCYKICHHUS B XOJ€ PEIEHUS 3a/]1a4;

o UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B NMPAKTUUYECKON NESATEIbHOCTH U
NOBCEIHEBHON KWU3HU,

e Ul UCCIIEIOBaHUs (MOAEIMPOBAHMS) HECIOKHBIX NPAKTUUYECKUX CUTyallMil Ha OCHOBE
U3Y4YECHHBIX (OPMYI U CBOUCTB PUryp;

® BBHIYUCIECHHA OOBEMOB U IUIOIIAJEH IOBEPXHOCTEW MPOCTPAHCTBEHHBIX TElI MpHU

pEIIEHNH TPAKTUYECKUX 3aJad, WCIOJNb3yd TpU HEOOXOAUMOCTH CIPABOYHHKU H
BBIYHCIIUTEIIbHBIE YCTPOKCTBA.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM JUCUMILIMHBI M BUABI y4eOHOI padoT

Bun ydeOHoit padoThI Bcero Cemectp
4acoB 1 2
YuedHasi Harpy3Ka (Bcero) 350 144 206
AyauTopHasi Harpy3Ka (Bcero) 234 96 138




B TOM 4YHCJI€:

JIEKIINOHHbIE 3aHATHSA 118 48 70
NpaKTHYeCKue 3aHATHS 116 48 68
CamocTosiTeTbHAsI padoTa 116 48 68
CamocTosiTe/IbHAsl BHeayIUTOPHAsi padoTa B BU/Ie TOMAIIHUX
NMPaKTHYECKUX 3aJaHMil, HAUCAHNe pedepaToB
IIpoMexyToYHAS aTTeCTALNSA Jud.zauer | sk3ameH
2.2 CTpyKTypa IMCUUILITHHBI
KoanvecTBo ayTuTOPHBIX
4acoB
HaumeHoBaHue pa3/ieioB U CamocrosiTeIbHAsS
TeM Bcero Teopernyeckoe | [IpakTudeckne | padoTa cryaeHTa (4ac)
o0yueHnue 3aHATHS
Pasmen 1. AJITEBPA 16 6 6 4
Paznen 2. OCHOBBI 28 8 12 8
TPUTOHOMETPUUA
CBOICTBA U TPA®UKU
Pasmenr 4. HAUAJIA
MATEMATUYECKOI'O 56 18 18 20
AHAJIM3A
Paznen 5. YPABHEHUSA U
HEPABEHCTBA 30 8 10 12
Pazmen 6. KOMBUHATOPHUKA,
CTATUCTHKA U TEOPHSL 36 14 10 12
BEPOSITHOCTEU
Pazgen 7. TEOMETPUSL 132 46 42 44
BCETO 350 118 116 116
2.3 TemaTnyeckuii MJIaH U copep:KaHUue YUeOHbIX 3aHITHI
HaumenoBanne Copaepxanue y4e0HOro MaTepuana, NpaKkTHYecKue padorsl, O0Bem Yposens
pa3/enoB U TeM caMocTosiITeIbHasI padoTa 00y4aloLuXCst 4acoB OCBOEHHSI
1 2 3 4

Paznen 1. AJITEBPA 16
Tema 1.1. Copaep:xaHue yueOHOro MaTepuaja 6
JelcTBUTEIb- 1 | Ilensie u pammonanbHbie unca 2 2
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HBbIC YHUCJIA

2 | ApudmeTniueckuii KOpeHb HaTypallbHOM CcTeleH:

1,2

IIpakTH4yecKkue 3aHATHS

1 | Cremnens ¢ pallMOHATBHBIM U ACHCTBUTEIBHBIM
oKa3arejieM

2 CBoIiCTBa CTEIICHH C palrOHaJIbHBIM 1
,[[CI‘/'ICTBI/ITCIH)HI)IM TI0Ka3aTcJIEM

3 | KonrposbHas pabota o TeMe «JleficTBuTENnbHbIC
YHUCIIay

CaMocTosiTesqibHAs padoTa 00y4yaromuxcs
Pemenue 3ama4 no reme «J{eMCTBUTENBLHBIC YUCIIA)

Pa3nea 2. OCHOBBI TPUT'OHOMETPUHN

Tema 2.1.
Tpuronomerpu-
yecKHe

dopmyabt

Conep:xanue y4eOHOr0 MaTepHuaJia

1 | Onpenenenne cuHyca, KOCHHyCa M TaHT€HCA yIiia

2 | TpuroHomerpuueckue ToxaecTBa. opMyIbI CIOKEHUS.

DopMyibl IPUBEICHHUS

1,2

IIpakTHyeckne 3aHATUA

1 | CuHyc, KOCHHYC U TaHT'€HC JBOWHOTO YTJIa.
ITosoBUHHOTO yria.

N (BN INAS

2 | ®opmynsl npuBeaeHus. CymMMa U pa3HOCTb CHHYCOB.
CyMMa 1 pa3HOCTh KOCHHYCOB.

N

CamocTtosTeabHasg padoTa 00y4yaronuxcs
Pemenne 3amaq o reme «Tpuronomerpuueckue GopMyb»

Tema 2.2.
Tpuronomerpu-
YyecKue
YPaBHEHMSI.

Conep:xanue y4eOHOT0 MaTepHaJa

1 | Ilpocreiitme TpUTOHOMETPUUECKUE YPABHEHHS

2 | Pemenue TpUroHOMETPUUYECKUX YPaBHEHHUH.

IIpakTH4yeckne 3aHATUA

OINNA| B

1 | YpaBHeHue COS X = o
VYpasuenue Sin X = o
YpaBHeHue tg X = .

2 | Pemenue TpUroHOMETPHUYECKUX YPAaBHEHHUH.

CamocrosiTe/ibHasi paboTa 00y4aroImmuXxcs
Pemenue 3aga4 o Teme « TpuroHoMeTrpuyecKkue ypaBHEHUS»

N

Pa3nea 3. ®YHKIIMHA UX CBOMCTBA U TPA®UKHA

(S
N

Tema 3.1.
Crenennas
ysknus.

Conep:xanue y4e0HOro MaTepuajia

1 | CrenenHas QyHKIHsI, e CBOMCTBA U rpadrk

1,2

HpaRTuqecmle 3AHATUSA

1| UppaunonansHbie ypaBHeHHs

CamocTosiTeJibHAsi padoTa 00y4aomUXCs
Pemenne 3amau mo teme «CreneHHas QyHKIHDY

Tema 3.2.
IToxka3zaTeanHasi

bynkuus.

Coaep:xanue yueOHOro MaTepuaJia

1 | [NokazarenbHas QpyHKIHS, €€ CBOHCTBA U rpaduK

1,2

IIpakTHyecKHne 3aHATUA

1| Iloka3arenpHbBIE YpaBHEHHUS

2 | IToka3zaTenbHbIC HEPABEHCTBA

CamocrosiTeJibHAsA Pa®oTa 00y4aromuXcs
Pemenue 3a1au no Teme «llokazarenbHast QyHKIUS

Tema 3.3.
Jlorapupmmuyec-
Kasi QyHKI U,

Copep:xanue y4yeOHOr0 MaTepuaJIa

Jlorapudmel. CBoiicTBa gorapudmMos.

1,2

Jlorapudmuueckas pyHKIHSA, ee CBOWCTBA U rpaduK.

JlorapudmMuieckue ypaBHEHUs!

1
2
IIpakTHUYeCcKHUe 3aHATHUS
1
2

JlorapupMuieckre HepaBeHCTBA

CamocrosiTeJibHAsA pa®oTa 00y4aromuXxcs
Pemenue 3a1au o Teme «Jlorapudpmudeckas GyHKIHDY

Tema 3.4.

Conep:kanue yueOHOro MaTepuasa

A b~ |0~ B (MDA D NDDNINDN
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Tpuronomerpuye
ckue QyHKIuM.

1| CgotlicTBa TpUrOHOMETPHUYECKUX (PYHKIMH U UX
rpaduku

1,2

HpaRTuqecmle 3AHATUSA

1 | ObparHble TpUrOHOMETpUYECKHE (HYHKITHH

2 | Pemenue 3a1ad o teme « Tpuronomerpudeckue
hyHKIIDY

N N B

CamocTtosTeabHas padoTa o0y4aronuxcs
Pemenue 3amaq o teme « Tpuronomerpudeckas QyHKIus

o

2,3

Pasznesn 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

a1
[op}

Tema 4.1.
IMocaexoBaTeILHO
CTH.

Conep:kanue yueOHOro MaTepuaJia

1 | CocoOsbl 3a1aHus ¥ CBOMCTBA YHCIIOBBIX
IIOCJIEIOBATEILHOCTEN

1,2

HpaKaneCRne 3aAHATUSA

1 | BeruucieHnus wWieHOB mocienoBaTenbHoCcTh. [Ipemen
MOCJICAOBATEIILHOCTH

NN NN

CamocrosiTeJibHasi pa0oTa 00y4aroImuXxcs
Pemenue 3anau o teme «IlocieoBaTesbHOCTID

Tema 4.2.
IIpousBoanas u ee
reoMeTpUYecKuil
CMBICJL.

Conep:xanue yueGHOr0 MaTepuaJa

1 | IlpousBoxaHas. ['eoMeTpUyIeCKHil CMBICIT POU3BOTHOM

1,2

2 | IlpaBuna u hopmyisl quddepeHITMpOBaH

IIpakTH4yecKkne 3aHATUSA

1 | IlpaBuna guddepeHnmpoBaHus

2 | IIpon3BosiHBIE HEKOTOPBIX 3JEMEHTAPHBIX (YHKIMH.

CamocrosiTesibHasA padoTa 00y4arommuxcs
Pemenne 3agau o Teme «lIponsBoanas»

Tema 4.3.
IIpumenenue
MPOU3BOJHOM K
HCCJICIOBAHHIO
pysknun.

Conep:xanue yueGHOr0 MaTepuaJa

1 | Bospacranwue u yObIBaHue QyHKIHUN

1,2

2 | Okcrpemymbl pyHKIMU. Hanbompiiee n HanMeHblIee
3HaueHue QYHKLIUU

N [N O ININEDNDNRA O

1,2

3 | IlpumeneHne NpOU3BOAHOM K MOCTPOECHUIO rpaduka
hyHKIIHA

N

HpaKanecmle 3AHATUSA

1 | [IpumeHeHHE MPOU3BOTHON K TIOCTPOCHHUIO Tpaduka
hyHKIH

2 | Pemenue 3anad no reme «IIpumMeHeHne npoU3BOIHOM
K MCCJICTIOBAHUIO (DYHKITHI

CamocTosiTeJibHAsi padoTa 00y4aomMXCs
Pemenue 3agau no teme «lIpuMeHeHne nporu3BOIHON

Tema 4.4.
IlepBooOpa3nasi u
HHTErpaI

Conep:xanue yueOHOr0 MaTepuaJia

1 | [epBooOpazHas

1,2

2 | IlpaBuna HaxoKAeHUs IEPBOOOPA3HOM (HYHKIIUH

1,2

3 | [Tnoniae KPUBOJUHEHHOM TpaNeUU U HHTErpall

1,2

HpaRanecmle 3aHATUSA

1 | [IpaBuia HaxOXIEHUSA TIEPBOOOPA3HON (PyHKITHH.
Brruncnenue monazei ¢ HoMoIIbI0 HHTErpala

2 | JuddepenunanpHple ypaBHEHHUS

3 | KonTponbHas pabora no Teme «lIpousBomHasi.
ITepBoobpazHas»

NN N ONDNINOO|

CamocrosiTeJibHAsA patoTa 00y4aromuXxcs
Pemenue 3a1a4 no Teme «IIpon3BojHAs U HHTErpaDy

Pasznen 5. YPABHEHUA U HEPABEHCTBA

30

Tema 5.1.
YpaBHenus u
CHCTEMBI
YPaBHeHUil

Conep:xaHue y4eOHOro MaTepuaJia

1 | PanimonanbHbIe, UppAITUOHATLHEIE, TOKA3aTEILHEBIE
W TPUTOHOMETPUYECKHE YPABHEHHS U CUCTEMBI

2 | PaBHOCHJIPHOCTh YpaBHEHHH, HEPABEHCTB, CHCTEM

1,2

12




IIpakTH4ecKkne 3aHATHSA 6
1 | TIpeoOpazoBanue ypaBHeHHMH. OCHOBHBIE TPUEMBI 4
peLIeHHs] YpaBHEHUH -
2 | Pemenue cucteM ypaBHEHHN 2
CamocTrosiTeJbHas padoTa 00y4yarouuxcs 6
Pemenue 3aga4d mo teme «CHCTEMBI YpaBHEHUI»
Tema 5.2. Coaeprxanne yueOHOro MaTepuaJa 4
HepagencrBa 1 | PaumonaneHbIe, HppallMOHAIBHBIE, TOKA3aTEIbHBIE U 2 1
TPUTOHOMETPHUUECKHE HEPABEHCTBA.
2 | cnonp3oBaHue CBOKCTB U rpad)ukoB QyHKIMN IPU 2 12
pellleHnH YpaBHEHUH 1 HEPaBEHCTB. . ’
IpakTHYecKHe 3aHATHS 4
1 | Meron unTepBanoB. M3o00paxkeHne Ha KOOPAUHATHOMN
IUIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHUH U 2
HEPaBEHCTB C JIBYMs TIEPEMEHHBIMH U MIX CUCTEM
2 | KonrpossHast paboTa 1o TeMe «YpaBHEHHUS U 2 -
HEpaBEHCTBa»
CamocrosiTesbHas padoTa 00y4aronmuxcs 6
Pemenue 3anay no reme «HepaBeHCcTBaY
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI 36
BEPOATHOCTEH
Tema 6.1 Conep:xanue y4e0HOro MaTepuaJia 14
Kom6unaropu- 1 | [IpaBuna koMOMHATOPUKH. PemeHne KOMOMHATOPHBIX 4 19
Ka, Teopus 3aj1a4 ’
BEPOSATHOCTEI 2 | PasMermmenms, COUeTaHNS M ITEPECTAHOBKIL 2 1,2
3 | Knaccuyeckoe onpeesieHre BEPOATHOCTH, CBOHCTBA 2 12
BEPOSATHOCTEN '
4 | Teopema 0 cyMMe BEpOSTHOCTEH 2 1,2
5 | Breruncnenne BepositHocTe. [Ipukinamneie 3anaun 2 1,2
6 | [IpencraBienue YUCIOBBIX NaHHBIX. [IpuKnanHbe 2 19
3a1a4u '
IIpakTHyecKue 3aHATHS 10
1 | IIpaBuia komOuHATOPHUKH. Pemenrne KoMOMHATOPHBIX 4
3aad.
2 | Beruucnenue BepositHocTei. [Ipukinaanble 3a1a4qu 4
3 | [IpencraBneHne YUCIOBBIX JaHHBIX. [IpuKIaaHbIe 2 bl
3a1auu
CaMocTosiTesqibHAsE padoTa 00y4aromuxcs 12
Pemenue 3aga4 mo reme «KomOuHaTopukay
Pasznen 7. TEOMETPUSA 132
Tema 7.1. Conep:xanue y4e0HOro MaTepuasia 12
Ipsavmbie n 1 | Ilpeamer crepeoMeTpun 2 1
IUIOCKOCTH B 2 | AxcroMmsl crepeomerpun. HekoTopsie cieacTBust u3 2 1
NPOCTPAHCTBE AKCHOM
3 | IlapayuienbHble IpsIMBIE B IPOCTPAHCTBE 2 1
4 | TlapamnenpHbI€ IIOCKOCTH 2 1
5 | IlepieHAMKYTSIpHBIE MTPSIMBIE B MPOCTPAHCTBE 2 1
6 | [TapannensHbIe NIPSIMBIE, IEPTICHAUKYIISIPHBIE K 2 1
IJIOCKOCTH. JIByrpaHHBIN yrona
IIpakTHYecKHe 3aHITHS 12
1 | Axcuomsl crepeomerpuu. Hexkotopeie crnencTsus u3 4
aKCHOM -
2 | TTapannensHbIe NPSIMBIE B IPOCTPAHCTBE. 4
[apanienbHbIe IUIOCKOCTH
3 | ITlepneHauKysipHbIE TIPSIMBIC B IPOCTPAHCTBE 4
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4 | TNapannenbHbIC TPsMBIE, IEPIIEHIUKYIISPHBIC K

IJIOCKOCTH. JIByrpaHHBIHA yTroa 2
CamocTrosiTeJbHAs padoTa 00y4yarouuxcs
Pemenue 3agau o teme «IIpsiMble 1 MIIOCKOCTH B 12
MIPOCTPAHCTBE»
Tema 7.2. Conep:xanue y4eGHOro MaTepuaJia 6
Mmuororpanauku | 1 | [ToHsTHEe MHOrOrpaHHHKA 2 1,2
2 | Ilpuzma 2 1,2
3 | [upamuga 2 1
IIpakTHYecKne 3aHATHS 6
1 | Pemenue 3agay mo teme «lIpusma. [lupamuna» 4
2 | CuMMeTpHsl B IPOCTPAHCTBE 2 .
CamocrosiTesibHAsE padoTa 00y4aronuxcs 6
Pemrenue 3aga4 mo reme «MHOTOTpaHHUKHY
Tema 7.3. Conep:xanue y4e0HOT0 MaTepuaJa 10
Koopaunatsi u 1 | TlousaTust BeKTOpa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | CnoeHre U BBIYUTAHUE BEKTOPOB 2 1,2
NPOCTPAHCTBE. 3 | PaznosxeHre BekTopa 1o TpeM HEKOMILTaHAPHBIM 2 12
BEKTOpaM
4 | IIpsmoyrospHas cucTeMa KOOpAMHAT B MPOCTPAHCTBE 2 1,2
5 | Cs3p MeXIy KOOpAMHATAMH BEKTOPOB U KOOPIWHAT 2 12
TOYEK '
IlpakTHYecKkne 3aHATHS 10
1 | CyMMa HECKOIBKHX BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4
YHCII0
2 | Tlpocreiiue 3a1a4u B KOOpAMHATAX 4 -
3 | CxansipHOe MpOoU3BeIcHHE BEKTOPOB. BrrunciieHne 2
YIIJI0B MEXy IPAMBIMHU H INIOCKOCTAMH
CamocTosiTeqibHAs padoTa 00y4yaomuxcs 8
Pewenue 3ana4 no teme
Tema 7.4. Conep:xanue y4eOHOro MaTepuasia 8
Tema n 1 | 2KoopauHaThI U BEKTOPHI B TPOCTPAHCTBE» 2 1,2
TMOBEPXHOCTH 2 | Konyc. Yceu€HHBIN KOHYC. 2 1.2
BpallleHus 3 | Chepa. YpaBHeHHE Chephl. 2 1,2
4 | Inomane chep. 2 1,2
IpakTHyeckne 3aHATHS 8
1 | Humuanp. Pemenne 3agau 2
2 | YceuéHHBII KOHYC 2 28
3 | Cdepa. YpaBuenue chepbl 2
4 | Pemenne 3a71a4d o Tembl «Tena BparieHus» 2
CamocTrosiTebHas padoTa 00y4alonuxcs 10
Tema 7.5. Coaeprxanne yueOHOr0 MaTepuaJia 12
O0BeMbI T 1 | TousTue o6bemMa. OOBEM MPSIMOYTOJILHOTO 4 12
TapaiiesIeIuie1a '
2 | O6peM PSMOYTOIHHOHN MMPU3IMBI 2 1,2
3 | O0peM muIHHIpa 2 1,2
4 | O6bpeM mUpaMUJIbI 2 1,2
5 | O0beM koHyca 2 1,2
IIpakTHYecKHe 3aHATHS 8
1 | Beruucnenue 06bEMOB TN C IOMOIIBIO HHTErpaJia 2
2 | O0beM HaKJIOHHOH MPHU3MBI 2 -
3 | OOBeM mapoBOro CErMEHTa, MIAPOBOTO CIIOsI, CEKTOpa 4
CamocrosiTesibHAsE padoTa 00y4aronuxcs 8
Pemenne 3a1a4d o Teme «OO0BbEMBI TEM)
BCEI'O 350
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2.4 Conep:kaHue pa3aesioB y4eOHOM IMCHUTIINHBI

2.4.1 3aHaTHA JeKIMOHHOI'0 THIIA

Ne
pa3-
e
a

HaumeHnoBaHue
pazaena

CopnepskaHue pasjiesia

®opma
TEeKyIIero
KOHTPOJIs

1

Paznen. AJITEBPA

Marematiuka B HayKe, TEXHHKE, HSKOHOMHUKE, HH(GOPMAIIOHHBIX
TEXHOJIOTUSAX U MPAaKTU4ecKoil nestenbHOCTH. Llenbie u pannoHanabHbIE
yucna. JlelictBurenpHbie uncia. KopHu, creneHd W jorapudmsl.
KopHu HaTypanbHON cTeneHM W3 4uclia U UX cBoMcTBa. CreneHu ¢
pallMOHATBHBIMM  IOKa3aTelsIMM, HX cBoiictBa. CremeHu ¢
JNeHCTBUTENFHBIMU TTOKa3atersmu. Jlorapudm. Jlorapupm uymcna.
OcHOBHOE  JOrapU(MUYECKOE  TOXKAECTBO.  JlecaTMuHble W
HaTypanbHble Jorapudmel. [lpaBmma nedicTBuii ¢ Jorapupmamm.
Ilepexon k HOBOMY ocHOBaHHIO. [IpeoOpa3zoBanme anreOpamyecKux
BelpakeHuil. IIpeoOpa3oBaHMe palMOHANBHBIX, HPPAIMOHANBHBIX
CTENICHHBIX, TOKA3aTENbHBIX U JOTApH(MHUECKUX BBIPAKCHHUM.

VY, KP

Pasnen. OCHOBBI
TPUT'OHOMETPUUN

Pagnannas mepa yrma. BpamarensHoe neumxkeHue. CHHYC, KOCHHYC,
TaHreHC MW KoTaHreHc uwciaa. (OCHOBHEIE TPUTOHOMETPUICCKUC
ToxaectBa. @opmynsl npuseaeHus. Popmynsl ciaoxeHus. Popmyiibt
ynBoeHus. [IpeoOpa3zoBaHusi MPOCTEHIINX TPHUTOHOMETPHUYECKUX
BeIpakeHuil. [IpeoOpa3zoBaHne CyMMBI TPUTOHOMETPUYIECKUX (DYHKIIUI
B TPOU3BEJICHHE M IPOU3BEICHUS B CyMMY. TPUTOHOMETPHUYECKHE
YpaBHEHHs U HepaBeHCTBA. lIpocreiiiue TpUrOHOMETPUUYECKUE
ypaBHeHHs. OOpaTHbIE TPUTOHOMETPHYECKUE (DYHKITUH.

ApKCHHYC, apKKOCHHYC, apKTaHT€HC.

Paszen. ®YHKIIUN,
UX CBOICTBA U
TPAGUKA

Oynkuuu. O61acTh ONpeneseHUus] U MHOXECTBO 3HA4YeHWil; rpaduk
(GYHKIUH, TIOCTpOoeHHE TpadMKOB (YHKIHMH, 3aJaHHBIX PA3IAYHBIMU
criocobamu. CBocTBa (DYHKIHH.

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepruoanIHoCTh. [IpoMexxyTku Bo3pacTanus U yObIBaHHS, HANOOJIBIIICE
M HauMeHbIllee 3HAYCHUS, TOYKM OSKCTpemyMa. [ paduyeckas
uHTepnperanys. [IpuMepsl  QyHKIMOHANBHBIX  3aBUCHMOCTEH B
peaNbHBIX MpPOILECCaX W SBICHHUAX. ApU(METHYECKHE Olepaluu Haj
¢yakousmu.  CrnoxkHass  QyHKOus — (kommoswiusi). [loHsatne o
HerpepbIBHOCTH  ¢QyHKUuH.  OOparHble  ¢ynkimun.  OOnactb
ompeneNeHnuss M o0imacTe 3Ha4YeHWH oOpaTHON (yHKIEH. [paduk
oOpatHoO# ¢yHkuuu. CTereHHbIe, NOKa3aTeIbHbIe, JIorapru(MuIecKue
U TpUroHOMeTpu4ecKkue QyHKINH.

OOpatHble TpuroHomMeTpudeckne QyHkiuu OnpeneneHus (QyHKIHH,
ux cBoiictBa u rpaduku. [IpeobdpazoBanus rpadukos. [lapamienbHbii
MIEPEHOC, CHMMETPHSI OTHOCHUTENBHO OCeH KOOPIMHAT W CHMMETPHS
OTHOCHUTENFHO Hadaja KOOPAWHAT, CHMMETPHsI OTHOCHTENBHO TPSIMOA
Y = X, pacTsDKeHUE U CKaThe BAOJIb 0CeH KOOPJHHAT.

Pazmen. HAUYAJIA
MATEMATHUYECK
OI'O AHAJIU3A

IMocnenoBatenpHOCTH. CrOCOOBI 3amaHWsI W CBOWCTBA YHCIIOBBIX
nocienoBatenbHocTeil. [loHsiTHE O Tpenesie MOCIENOBATENLHOCTH.
CymiecTBoBaHUE rnpezena MOHOTOHHOM OrpaHU4YEeHHOU
MOCJEI0BATENbHOCTH. CymmupoBaHue MOCIEA0BATEIBHOCTEH.
beckoHeuHO yObIBaOIIas TeOMETPHYESCKAst TPOIPECCHS U €€ CyMMa.

I[IpousBognass.  IlomsaTHe 0  TpoW3BOOHOH  (GYHKIWH, €€
TEOMETPUYCCKUN U (PU3UUCCKUI CMBICI. YPaBHCHHE KacaTelbHOU K
rpaduky ¢yHkuuu. [Ipon3BoAHBIE CyMMBI, Pa3sHOCTH, IMPOU3BEICHHUS,
yacTHbie. [IpOWM3BOJHBIE OCHOBHBIX JJIEMEHTApHBIX  (DYHKIIHH.
IIpuMeHeHHe MPOU3BOAHOM K UCCICAOBAHUIO (YHKIUN U TOCTPOCHHIO
rpadukoB. [IpowsBomHple oOpaTHOW (YHKIMH ©  KOMITO3UIHU
¢ysakuu. [IpuMepsl WCMONB30BaHUS MPOU3BOTHOM TSI HAXOXKICHHS
HaWIYy4LIEro pelleHusl B IpUKIaIHbIX 3a1a4ax. Bropas npousBoHas,
ee reOMEeTPUYCCKUN U Pu3nyecKuii CMbICI. HaxoxIeHHe CKOPOCTH ISt

VY, KP
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nporecca, 3amaHHOro ¢opmynoil u rpapukomM. IlepBooOpasHas u
unTerpan. IlpuMeHeHne ompeneneHHoro MHTerpana Uil HaXOXKACHUS
IJIOMaAd  KpUBOJMHEWHOW  Tpamemuu. @Popmyna HerooTona—
Jletionua. [IpuMepsl TpMEHEeHNs HHTerpaja B (U3MKe U TEOMETPHH.

Pazpnen.
YPABHEHU S 4!
HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUN. PalinoHalbHbIEe, HPPaLllMOHANIBHEIE,
MOKa3aTeIbHbIE M TPUTOHOMETPHYECKUE YPAaBHEHUS U CHCTEMBL
PaBHOCUITBHOCTD ypaBHEHUH, HEPaBEHCTB, cucTeM. OCHOBHBIE IIPUEMBI
X pemeHHus (pa3sioKEHWE HA MHOXWTEIH, BBEACHHE HOBBIX
HEHM3BECTHBIX, [10/ICTAHOBKA, T'paguiIecKuii MeTox).

HepaBeHCTBa. PaHI/IOHaJ'[I)HBIe, HppaluOHAIIBHBIC, TMOKa3aTCJIbHBIC M
TPUTOHOMETPUYECKHE HEpaBEHCTBA. OCHOBHBIE MPUEMBI UX PELICHHUS.
Meron wuHTepBanioB. l300paxkeHMe Ha KOOPAMHATHOM IJIOCKOCTH
MHOXXECTBA  pEIICHUA ypaBHEHUH U  HEPAaBEHCTB C  JIByMs
NEPEMEHHBIMH U X CUCTEM.

Pasznen.
KOMBUHATOPHK
A, CTATHUCTUKA
u TEOPUS
BEPOSATHOCTEM

OneMeHThl KOMOWHAaTOpHKH. OCHOBHBIE TOHSTHS KOMOMHATOPUKH.
3amaum Ha TOJCYET YMCNIa pa3MElIeHHH, MMepecTaHOBOK, COYCTAHHA.
Pemenne 3amau Ha nepebop BapuanToB. Popmyna 6mHoma HeroroHa.
CaoiicTBa OMHOMHHANBHBIX KO3 uiuenToB. Tpeyronpuuk Ilackans.
Tema. DmemeHTel Teopuu BeposTHOcTeil. CoOBITHE, BEPOSITHOCTH
cOOBITHS, CJOXKEHHE M YMHOXEHHe BeposiTHocTed. Ilomstue o
HE3aBUCUMOCTH cOoOBITHI. JIuCKpeTHas ciaydaifHas BEeNWYHHA, 3aKOH €€
pacnpenenenus. UncnoBble XapakTepUCTUKU JUCKPETHON CIydaiHOM
BennuuHbI. [IoHsATHE 0 3aKOHE OOJIBIINX YUCEIN.

OneMeHThl MaTeMaTHYeCKOW CTaTUCTHKH. I[IpeactaBieHue naHHBIX
(Tabnuupl, AuMarpammbl, TrpaduKu), TEeHEpalibHas COBOKYIIHOCTb,
BBIOOpKa, cpeqHee apumerndeckoe, Menuana. [loHsTne o 3amadgax
MaTeMaTH4eCKOM cTaTUCTUKU. PelleHue mpakTUYeCKUX 3agad C
IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

Paznen.
T'EOMETPUS

IIpsiMble M MIOCKOCTM B NIPOCTpaHCTBE. B3anMHOe pacnonoxeHue
JIBYX NpPSIMBIX B IpocTpaHcTBe. [lapamienbHOCTh NPSAMON U MJIOCKOCTH.
ITapannensHocTh  mIOCKOCTEH. IlepneHAMKYISIpHOCT HOpSIMOH U
miockoctu. IlepneHnukynsip ¥ HakJIOHHas. YTOd MEXIy NpsAMOH U
MJIOCKOCThIO.  JIByrpaHHbIM  yroy. VYrojl MexJy IUIOCKOCTIMHU.
[epneHaUKyIAPHOCTD IBYX IUTOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaJUICIbHBIA EPEHOC, CUMMETPUS
OTHOCHUTENBHO IIOCKOCTH. IlapamnensHoe npoektupoBanue. [lnomans
OpTOTOHANBHON mpoeKiuu. M300paskeHne mpoCTpaHCTBEHHBIX QUTYD.
MmHuororpanauky.  Bepmuasl, peOpa, TpaHM  MHOTOTpaHHHKA.
PazBeprka. MHororpanusle yriasl. BBITykible  MHOTOTpaHHHKH.
Teopema Diinepa. [Ipusma. [Ipsmas u HakmoHHas mpusMa. [IpaBubHas
npm3Ma. [lapamenenumen. Ky6. [Mupamuna. IIpaBuisHas nupaMuma.
VYceuennass nupamuna. Terpasgp. Cummerpun B KyOe, B
napaJuieNenunene, B npusme u nupamuae. Cedenns Kyda, MpU3MbI U
nupamuzpl.  IlpencraBieHne O MPaBHIBHBIX — MHOTOTPaHHHKAX
(Tetpasmpe, kybOe, OKTad;ape, HOAeKadape M HKocadape). Tema u
MIOBEPXHOCTH BpaIICHUS

LunuHap M KoHYC. YceueHHbIH koHyc. OCHOBaHHe, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3ytomasi, pa3BepTka. OceBble CECUCHUS W CEUYCHHS,
napajuienibHble ocHoBanuto. Illap u cdepa, ux ceyenus. KacarenpHas
IUIOCKOCTE K cdepe. M3mepernms B reomerpuu. OOBbeM u  ero
n3mepenue. Muterpansaas popmyna oosema. @opmyiel 00bemMa Kyoa,
IPSIMOYTOJIBHOTO TapajuleNieNuIea, Mpu3Mbl, MuInHApa. DopMyb
oObema mupamuasl M KoHyca. POpMysbl IJIOMIAAN IOBEpXHOCTEH
UIMHApa U KoHyca. Dopmynsl oObeMa miapa W Iomaan cgepsl.
[Momobue Tten. OTHOWIECHHUS IUIOIIAACH TOBEPXHOCTEH W 00BEMOB
noo6HbIX Ten. KoopanHate! u Bektopsl. [IpsiMoyronbHas (1exkapToBa)
CHCTEMa KOOpAMHAT B TPOCTpaHCTBE. POpMyna pacCTOSHHUS MEXIY
JIBYMsI TOUKaMH. YpaBHEHUs cephl, TNIOCKOCTH U NpsiMOi. BekTops.
Monyns BekTopa. PaBeHCTBO BekTOpoB. ClOXEHHE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4ucao. PasnoxeHue BekTopa IO
HaIpaBJICHUSAM. YTOJI MEXAY ABYMs BeKTopamu. [Ipoekius BekTopa Ha
ocb. Koopmunarsl BekTOpa. CKansipHOE TPOM3BENCHHE BEKTOPOB.
Vcnonp3oBaHMe  KOOPAMHAT W BEKTOPOB  MpH  PEUICHUH
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MAaTCMAaTUYCCKUX U NPUKIIAAHBIX 3aa4.

2.4.2 IlpakTHyecKune 3aHATHS

-

Ne HaumeHnoBaHue HaumMeHoBaHMe NpaKkTHYeCKHX padoT Dopma
pa3- | paszeiaa TeKymero
nesia KOHTPOJISI
1 Paznen. CrereHb ¢ pallMOHAIBHBIM U JIEHCTBUTENLHBIM MTOKa3aTeIeM IIP, Y
AJITEBPA CBoiicTBa CTENEHU C PAIlMOHAIBHBIM U JIEHCTBUTENBHBIM MOoKazarenem | [1P, ¥V
2 Paznen. CuHyc, KOCHHYC ¥ TaHTEHC IBOMHOTO yria. [loJoBHHHOTO yria P, vy
OCHOBbBI Dopmyibl npuBeenus. CyMma U pazHocTh cunycoB. Cymma u P, ¥
TPUT'OHOMETPUMU | pasHocts KOCHHYCOB
YpaBHeHune COS X = 0. YpaBHeHue Sin X = a. YpaBHeHwue tg X = o P, ¥
PelreHne TpUroHOMETpUYECKUX ypaBHEHUI P, ¥
3 Paznen. WppaunoHanbHble ypaBHEHUS P, ¥
@VHgHMH, UX' | Toka3zatenbHbIe ypaBHEHUS 1P, vV
CBOMCTBA W | ToxasarensHbIE HEpaBEeHCTBA P, ¥
I'PA®UKN Jlorapu)MU9ECKHE YPABHEHUS P, ¥
Jlorapu¢muyeckne HepaBeHCTBA P, ¥y
OO0paTHble TPUTOHOMETpUYECKHE (DYHKINU P, ¥y
Pemenue 3a1a4 o reme «TpuroHomerpuueckue GyHKIUI» P, ¥y
4 Pasznen. Brruucnenus YJICHOB MOoCJIeJ0BATCIbHOCTH. Ilpenen | I1P, ¥V
HAYAJTA MOCJIEIOBATENBHOCTH
MATEMATHYEC- | TIpapuna nuddepeHInpoBaHns P, ¥
KOI'O AHAJIM3A [Ipou3BoaHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIIHUH. P, vy
[TprMeHeHre IPON3BOIHOM K HOCTPOCHHUIO rpaduka HyHKINU P, ¥
Pemenue 3agau no teme «I[IpumeHeHue npon3BoAHOMN K P, vy
HCCIICIOBAHUIO (PYHKITUK
[IpaBuia HaxoxaeHUs NepBooOpazHOi GyHKIUK. Beruncienne P, vy
TUTOIIAZIeH C TIOMOIIBIO HHTETpajia
Juddepennnanbapie ypaBHeHUs IP, ¥
Konrpounsnas padora no teme «IIponsBonnas. [leppooOpasHas IP, ¥
5 Paznen. IIpeoOpazoBanne ypaBHeHHH. OCHOBHBIC IIPHEMBI PEILICHHS P,y
YPABHEHUA W | ypaBHeHuit
HEPABEHCTBA Pelenne cucTeM ypaBHEHUM P, ¥
Meron nnTepBanoB. M300paxkeHne Ha KOOPAUHATHOW TNIOCKOCTH IP, ¥
MHO>KECTBA PEILICHUI YPAaBHEHUI U HEPABEHCTB C ABYMS
TIepeMEHHBIMH M UX CHCTEM
KonrponpsHas paboTa o teme «YpaBHEHHs U HEPABCHCTBa» IP, ¥
6 Paznen. [IpaBuia komOnHaTOpHUKH. Perenre KoMOMHATOPHBIX 3a1a4 P, vy
KOMBUHATOPU- -
KA, CTATUCTHKA Boruncnenue BepostHocreil. [IpuknanHsle 3a1aun IP, ¥
" TEOPUS IIpencraBnenue yncioBbIX JaHHBIX. [IpuKkiaaHbie 3a1a4n IIP, ¥y
BEPOSATHOCTEN
7 Paznen. Axcnomsl crepeomeTpur. HeKoTopsle cIeICTBHSI M3 aKCHOM P, ¥
I'EOMETPH: [MapasesnpHbie TPsAMBIC B IPOCTPaHCTBE. [lapaiebHbIE TIOCKOCTH P, v
IlepneHauKyIsIpHbIE NPSIMBIE B IPOCTPAHCTBE P, ¥
ITapannenbHble NpsSAMbIE, IEPIEHAUKYISIPHBIE K TUIOCKOCTH. P, ¥
JIByrpaHHblil yron
Pemenue 3anau no teme «IIpusma. Iupamuna» IP, ¥
CuMMeTpus B IPOCTPAHCTBE IP, ¥
CyMMa HECKOJIbKUX BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO IP, ¥
ITpocTeiimue 3agaun B KOOPAUHATAX IP, ¥
CkansipHOe MPOU3BEACHUE BEKTOPOB. BrIuncieHue yrioB Mexy IP, ¥

IIPAMBIMHA U INIOCKOCTAMUA

Iununap. Pemenue 3agau

=

Yceu€HHBIN KOHYC

Cdepa. YpaBHenue cheps

=

Pewenue 3agaud o treMel «Tena BpameHus»

=313
Sl
<<l<<

-
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Brrurcinenne 005eMOB Tell C MOMOIIBI0 HHTErpaia I1P, Y

O0beM HaKJIOHHOHM MPU3MBI IP, ¥

O0BeM apoBOTO CETMEHTa, IAPOBOTO CIIOS, CEKTOpa IP, ¥

2.4.3 JlabopaTopHbIe 3aHATHSA
He mpenycmoTpensl

2.4.4 Conep:xanue camocTosiTe/ibHOM padoTsl (IlpumepHas TemaTnka pedeparoB)

Temsl peeparoB
l.MaremaTuka B HayKe.
2.HenpepsiBHBIE OPOOH.
3.CreneHu ¢ JeHCTBUTEIbHBIMU MOKA3ATEISIMH.
4. ViccnenoBanuii ypaBHEHUN U HEPABEHCTB C MapaMETPAMH.
5.I'paduueckoe pernieHne ypaBHEHUH 1 HEPABEHCTB.
6.ITonsarue nuddepenimana u ero NPUIOKEHHUS.
7. IaTYynuysa u MaTeMaTuka.
8.CxeMbl bepHyIu MOBTOPHBIX UCIIBITAHUH.
9.Cpennue 3Ha4YCHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamienbHOE TPOSKTUPOBAHUE
11.IIpaBriibHBIE 1 MTONYITPAaBUIIBHBIE MHOIOTPDAHHUKH.
12.Konnueckue ceuyeHus U UX TPUMEHEHHUE B TEXHUKE.
13.BextopHoe 3ananue NpsIMbIX U IJIOCKOCTEN B MPOCTPAHCTBE
14. MaremaTuka U *U3Hb.
15. MaTtemaTuka 1 My3bIKa.

2.4.5 llepeueHb y4e0OHO-METOAUYECKOT0 00eCcIIeYeHHS CAMOCTOSITe/IbHOI padoThl
00y4aIoUIUXCs MO JUCIHUNTIHHE

Hauanom opranuzauuu j1r000H caMOCTOSTENbHON pabOThl JOKHO OBITh MPUBHUTHE
HABBIKOB M YMEHUH I'PaMOTHON paboOThI ¢ yueOHOW U HAyYHOU JuTepaTypoi. ITOT Mpoliecc,
B IEPBYIO OYEpPE]b, CBA3AH C HAXOXKJIECHUEM HEOOXOJUMOW JJIsi YCHEIIHOIO OBJIAJECHUS

y4eOHbIM MarepuajoM JuTepaTypoil. CTyIeHT JOJDKEeH YMETh IOJIb30BaThCsl (POHAAMHU
OMOIMOTEK U CIIPABOYHO-OMOIMOrpadUUeCKUMHU U3TaHUSIMU.

CTyneHTBl Ui TIOJHOLIGHHOTO OCBOEHHUS Y4EOHOro Kypca JOJDKHBI COCTaBIIATH
KOHCTIEKTBI KaK MpHU MPOCIYUIMBAHUU €r0 TEOPETUYECKOH (JIEKIIMOHHOM) YacTH, Tak U MpH
MOATOTOBKE K MPAKTUYECKUM (J1abOpaTopHBIM) 3aHATHSAM. JKenaTenbHO, YTOOBI KOHCIEKTHI
JICKLIMH 3alIMCHIBAJIMCH B JIOTHYECKOU MOCIEA0BATEILHOCTA U3YYEHHUs Kypca U COLEPIKAIUCh

B OJIHOM TETpau.

HaumenoBanue pasnena,| Ilepeuenb yueOHO-MeTOaMYeCKOro obecnedeHHs JMCIUIIIMHBI 10 BBITOJTHECHHUIO
TeMBbI €aMOCTOSITeJIbHOI PadoThI
Pazgen 1. AJITEBPA 1. [otockyes, E.B. Maremarunka: anreOpa 1 Hagajga MaTeMaTHIECKOTO

aHanmza, reomerpust. ['eomerpus. 10 k. YrinyOnéHublii ypoBeHb: yueOonuk/ E.B.
IoTockyes, JI.U. 3BaBuu. — M.: Ipocda, 2015.- 223c.

2. [Torockyes, E.B. Maremaruka: ajreOpa 1 Hauyaina MaTeMaTHYECKOTO
aHanmm3a, reomeTpus. ['eomerpus. 10 xir. YriryOnéHHBINM ypoBeHb: 3anaunnk/ E.B.
IMoTockyes, JI.U. 3BaBuu. — M.: Ipoda, 2015.- 255c¢.

3. [ToTockyes, E.B. Maremarunka: anre6pa 1 Hagajga MaTeMaTHIECKOTO
ananmza, reomerpus. ['eomerpust. 11 k. Yriryonéunsiii yposens: yueonux/ E.B.
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[Morockyes, JI.W. 3BaBuu. — M.: Ipoda, 2015.- 384c.

4, ITotockyes, E.B. Marematuka: anredpa u Hadaiga MaTeMaTHIeCKOTO
aHanmm3a, reomeTpus. ['eomerpust. 11 k1. YriryOnéHHBIN ypoBeHb: 3anaunnk/ E.B.
ITotockyes, JI.U. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

5. Boromonos, H.B. Maremaruka [DneKTpoHHBIH pecypc]: yaeOHUK s
CIIO / H.B. Boromornog u jp.- M.: FOpaiit, 2016.- 396¢. -URL: http://www.biblio-
online.ru/book/F7C570BC-85B6-4E2D-9B5A-4CB297E61C8E

Paznen 2. OCHOBBI
TPUTOHOMETPUU

1. AnToHOB, B.W. DnemenTapHas MmaTeMaTrKa ISl IEPBOKYPCHHUKA [ DIEKTPOHHBIH
pecypce]: yaebHoe mocodue / B.M. Antonos, ®.U. Koneneruu. - CII0.: Jlans, 2013. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. [MoTockyes, E.B. MaremaTnka: anreOpa W Hadalla MaTeMaTHIECKOTO aHAIIN3a,
reomerpusi. ['eomerpust. 10 k. Yriny0Onéuuslit yposens: yueOnux/ E.B. ITorockyes, JI.U.
3BaBu4. — M.: Ipocda, 2015.- 223c.

3. [orockyes, E.B. Maremaruka: anrebpa 1 Hayaina MaTeMaTHYECKOTO
aHanmm3a, reomeTpus. ['eomerpust. 11 k. YrmyOnénnsiii ypoBens: yaeOHuk/ E.B.
[Motockyes, JI.W. 3BaBuu. — M.: Ipoda, 2015.- 384¢

Pazpen 3. ®YHKIIUN
UX CBOVCTBA U
TPA®UKU

1. Boromonos, H. B. Matemarnka [DnekrponHsIi pecypc]: yaednux st CI1O /
H. B. boromorog, I1. 1. Camoiinenko. — 5-e uz., mepepad. u nomn. — M.: M3aarenscTBO
FOpaiit, 2017. — 396 c. - URL.: https://www.biblio-online.ru/book/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299

2. Boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 1
[DnexkrponHsIi pecype]: yueonoe nocobue s CIIO / H. B. boromonos. — 2-e u3n.,
uchp. u gon. — M.: U3narenscteo FOpaiit, 2017. — 364 ¢. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Maremaruka. 3agauu ¢ pemeHusiMu B 2 4. YacTs 2
[DnexTponHEIt pecypc]: yaednoe mocodue mist CI1O / H. B. Boromonos. — 2-¢ 3.,
ucrp. u non. — M.: Usnatenscreo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

4. Boromonos, H. B. Maremaruka: yueonuk mist CIT1O / H.boromonos, I1. 1.
Camoitnenko. — 5-e u3j., nepepa0. u jorn. — M. :  M3parensctBo FOpaiit, 2016. — 396
C.

Pazmenr 4. HAUAJIA
MATEMATUYECKOI'O
AHAJIM3A

1. Maremarnka: anreOpa 1 Hadajga MaTeMaTHYecKOTO aHaIu3a, TEOMETpPHSI.
Anrebpa n Hauana MmaremaTudeckoro aHanu3a. 10-11 xi1. ba3oBslil u yrii. ypoBeHb.
(®TOC)/ LI A. Amumos, Komsrua FO.M., Tkau€sa M.B. u ap.- M.: IIpocsemenue, 2016.-
464 c.

2. [oTockyes, E.B. Maremaruka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 10 k1. Yrimyonénusiii ypoens: yueOnux/ E.B. ITotockyes, JI.U.
3BaBuu. — M.: [Ipoda, 2015.- 223c.

3. [Torockyes, E.B. Maremaruka: anreOpa 1 Hayaina MaTeMaTHYECKOTO aHalIN3a,
reometpus. [eomerpus. 11 k. YrayOnéuuslit yposens: yueonuk/ E.B. Tlotockyes, JI.W.
3BaBuy. — M.: [Ipocda, 2015.- 384c.

4. [Torockyes, E.B. Maremaruka: ajredpa U Hauaia MaTeMaTHYeCKOTO aHalun3a,
reomeTpus. ['eomerpus. 10 k. YriryOnénusiit ypoBens: 3agaunuk/ E.B. ITotockyes, JI.1.
3BaBuu. — M.: JIpocda, 2015.- 255c.

5. [ToTockyes, E.B. Maremaruka: anre6pa 1 Hagajga MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 11 k1. Yrimy6nénusiit yposens: 3anaunuk/ E.B. [Totockyes, JI.1.
3BaBuu. — M.: JIpocda, 2015.- 236¢.

Paznen 5. YPABHEHUA
N HEPABEHCTBA

1. Marematuka: ajiredpa u Hayajga MaTeMaTHYeCKOro aHaln3a, FeOMETpHsL.
Anrebpa u Havanna MmareMaTadeckoro aHanmu3a. 10-11 xir. ba3oBbrii u yrii. ypoBeHb.
(®rocCy/ .A. Anumos, Komsrun 10.M., Tkauésa M.B. u np.- M.: IIpocsenienue,
2016.- 464 c.

2. [Torockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHaln3a,
reometpus. ['eomerpus. 10 kit Yrnyonéuusiii yposens: yueounk/ E.B. ITotockyes, JI.N.
3BaBuy. — M.: [Ipoda, 2015.- 223c.

3. [orockyes, E.B. Maremaruka: ajiredpa n Hayajga MaTeMaTHYeCKOTO aHaJIN3a,
reomeTpus. ['eomerpus. 11 xir. Yrimyonénusiii ypoBens: yueonuk/ E.B. [Totockyes, JI.H.
3BaBuu. — M.: lIpoda, 2015.- 384c.

4, [oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 10 k1. Yrimyonénusiit yposens: 3agaunuk/ E.B. [lotockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c.

5. IMorockyes, E.B. Maremaruka: anredpa U Hauaia MaTeMaTHIECKOTO aHaIn3a,
reomerpusi. ['eomerpust. 11 k. Yrinyonéuuslit yposenb: 3anaqnuk/ E.B. [Totockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.
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6. Boromonos, H. B. MaremaTnka [DnekTpoHHBIH pecypc]: yueonuk mis CITO /
H. B. boromouos, I1. U. Camoiinenko. — 5-e u3., nmepepad. u gon. — M.:
Wznarensctso FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromornos, H. B. Maremarnka. 3agaun ¢ pemenusmu B 2 4. Yacts 1
[DnexkTponHsIi pecype]: yuebHoe nocodbue it CI1O / H. B. boromonos. — 2-e u3n.,
uchp. u gor. — M.: M3narenscteo FOpaiit, 2017. — 364 c. - URL.: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

8. Boromornos, H. B. Maremaruka. 3agaun ¢ pemeHusmMu B 2 4. YacTs 2
[OnexTponnsIi pecype]: yaebnoe nocobue st CIIO / H. B. boromonos. — 2-e m3n.,
ucnp. u non. — M.: UsnarensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

Paznen 6. 1. [Tomog, A. M. MadpopmaTika u MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: yIeOHHK
KOMBUHATOPHUKA, n npaktukyM i CI1O / A. M. Tlomos, B. H. CoTthuxkos, E. 1. Haraesa; nox pea. A. M.
CTATUCTHUKA 1 [TomoBa. — 3-e u3., nepepad. u gorn. — M.: U3parensctBo FOpaiit, 2016. — 430 c. -
TEOPUS URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
BEPOSITHOCTEN 2. Hopodeera, A. B. Matemaruka [DneKkTpoHHbIH pecypc]: yaeonuk ans CITIO /

A. B. lopodeeBa. — 3-e m3n., mepepad. u gon. — M.: U3parensctBo KOpaiit, 2017. —
400 c. - URL: https://lwww.biblio-online.ru/book/B646843F-0131-41C8-AEB6-
B4C37ED1E97F

Paznmen 7. TEOMETPUA |1. [oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 10 k1. Yrimyonéuusiii yposeHs: yueOnuk/ E.B. Tlotockyes, JI.H.
3BaBuu. — M.: [Ipocda, 2015.- 223c.

2. Iorockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHalIn3a,
reomerpusi. ['eomerpust. 11 k. Yrinyonéuusiii yposeHs: yueOnuk/ E.B. Ilotockyes, JI.H.
3eaBud. — M.: Jlpoca, 2015.- 384c.

3. [Torockyes, E.B. Maremaruka: aredpa 1 Hauaia MaTeMaTHYECKOTO aHan3a,
reomeTpus. ['eomerpus. 10 xir. YrimyOnénusiit ypoBeHs: 3agaunnk/ E.B. [otockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c¢.

4. [oTockyes, E.B. Maremaruka: anre6pa 1 Hagaja MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 11 k1. Yrimy6onénustii ypoBens: 3agauank/ E.B. [Totockyes,
JILW. 3BaBuu. — M.: [Ipoca, 2015.- 236¢.

5. ArtanacsH JI.C. T'eometpus JIoGaueBckoro [ I1eKTpoHHBIH pecypc]. — M.:
Jlabopatopus 3nanwmii, 2014. — 467 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66315

6. Atanacsa C.JI. T'eomerpus 1 [DnekTpoHHBIA pecypc]: ydeOHoe mocobue /
C.JIL. Aranacsu, B.I'. TlokpoBckuii. — M.: Jlaboparopus 3Hanuit, 2014. — 334 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

7. Atanacsa C.JI. T'eomerpus 2 [DAeKTpOHHBIA pecypc]: ydeOHoe mocobue /
C.JI. AranacsH, B.T". ITokposckuii, B.I'. YmakoB. — M.: «Jlaboparopust 3Hanmii», 2015. —
547 c¢. — URL: http://e.lanbook.com/books/element.php?pll_id=66314

KpoMe nepedncieHHbIX MCTOYHHUKOB CTYIEHT MOMKET BOCIOJIB30BaThCSl IMOMCKOBBIMU
cuctemMamu ceTd MIHTepHeT 1o TeMe caMOCTOSTENbHON padOoTHI.

Jlist OCBOEHMSI JJAaHHOM TUCLMIUIMHBI M BBIIOJIHEHUS IPEIyCMOTPEHHBIX y4eOHOMI
MporpamMMon Kypca 3aJlaHuil 10 CaMOCTOSITETbHONH paboTe CTYIEHT MOXKET HCIOIb30BaTh
cieyroliee yaeoHO-MeTOJUUeCKoe oOecreueHme:

-METOANYECKUE PEKOMEHJALIUH TIPEIIOIAaBATEN K BBIITIOJHEHUIO CAMOCTOATEIbHBIX
JIOMAIITHUX 3aJlaHUH.
3. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

Jlia peanu3anuy KOMIIETEHTHOCTHOI'O IMOAXO/A NMPEAyCMaTPUBAETCS HCIIOJIb30BAaHUE B
y4yeOHOM TMpoliecce AaKTHBHBIX W HMHTEPAKTHBHBIX ()OPM NPOBEAEHUS ayAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHA C WENbl0 (OPMHUPOBAHHUS W PA3BUTHS TPOPECCHOHATBHBIX
HaBBIKOB 00YYaIOLIUXCS.

B mnpornecce mnpenopaBaHusi NMPUMEHSIOTCS 00pa3oBaTelIbHbIE TEXHOJIOTUM Pa3BUTHUS
KPUTHUYECKOT0 MbIuIieHus. O0s13aTeNIbHbl KOMITBIOTEPHBIE J1a00paTOPHBIE MPAKTUKYMBI 110
pazzenam JUCUHUTUINHBL.
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B yueGHOM mporiecce Hapsiay ¢ TpaJUlMOHHBIMU OOpa30BaTEIbHBIMU TEXHOJIOTUSIMU
UCIIOJIb3YIOTCS KOMIIBIOTEpHOE TECTUPOBAHUE, TEMaTUYECKHUE IIPE3CHTalNH,

HHTCPAKTHUBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHU NPH NMPOBEACHUM JIEKIM

H3yuyaemble pa3ielibl (TEMbI)
AUCHHIITAHBI

TexHOJI0THH, MPUMeHsIeMble PU
NMpOBeIeHUH JIEKIINOHHBIX 3aHATHUI

KoJj-Bo yacoB

Paznen 1. AJITEBPA Texnonorust pa3BuBaroniero ooyueHus 6 (2%)

Pasznen 2. OCHOBBI TexHONOTHS Pa3BUBAIOIIETO 00YICHIS 8 (4%)

TPUT'OHOMETPUN AyanoBH3yalIbHbIE TEXHOJIOTHU

Paznen 3. ®YHKINU UX CBOWCTBA TexXHONOTHS Pa3BUBAIOIIETO O0YUCHUS 18 (10%*)

N TPAOUKU AyInoBH3yalIbHBIE TEXHOJIOTHN

Pasmenr 4. HAUAJIA TexXHOTOTHS pPa3BUBAIOIIETO 00YICHHS 18 (8%)

MATEMATHUYECKOI'O AHAJIM3A

Pazgen 5. YPABHEHUS 1 TexXHONOTHS Pa3BUBAIOIIETO O0YICHUS 8 (4%)

HEPABEHCTBA

Paznen 6. KOMBMHATOPHKA, TexHoIoT S pa3BUBAIOIIETO 00YICHUS 14 (8%)

CTATUCTUKA U TEOPUA AynuoBu3yanbHble TEXHOJIOTHH

BEPOSITHOCTEH

Pasnen 7. TEOMETPUA TexHonorus pa3suBaroLiero 00yueHus 46 (20%)
AynroBH3yallbHBIC TEXHOJIOTHH

Bcero 118 (56%*)

3.2.00pa3oBaTe/ibHbIEe TEXHOJOTHH NPH NPOBEAeHUN NPAKTHYECKUX 3aHATHI

H3yuaemble pa3zaesibl (TeMbI)
AUCHHIITAHBI

TexXHO0JIOTUH, IPUMeHsIeMble IPH
NPOBeIEHUH MPAKTUYECKUX U
Ja00paTOPHBIX 3aHITHIH

KoJj-Bo yacoB

Pazmen 1. AJITEBPA TexHONOTHS TPOOIEMHOTO 00YUCHHS 6 (2%)
TexHousorust paboThl B MaJIbIX rpyImnax

Paznmen 2. OCHOBBI TexHONOTHS TPOOIEMHOTO 00yUCHUS 12 (8%)

TPUT'OHOMETPUU TexnoJiorust paboThl B MaJlbIX rpynmnax

Paszen 3. ®YHKIIMU UX CBOVICTBA | Texnosnorus npo6ieMHoro o6y4enus 18 (10*)

N TPADUK TexHONOTHS pabOTHI B MAIIBIX TPYIIIIAX

Pasnen 4. HAYAJIA Texnonorus npobaeMHOro 00y4eHus 18 (8%)

MATEMATHUYECKOI'O AHAJIM3A Texnousorust paboThl B MaJIbIX TPYIIIaX

Paznen 5. YPABHEHUA U TexHonorus mpooIeMHOTO 00ydYeHHs 10 (4%)

HEPABEHCTBA TexHonOTHs pabOTHI B MAIIBIX TPYIIIIAX

Paznmen 6. KOMBUHATOPUKA, TexHomorust mpobIEeMHOTO 00yICHHS 10 (8%)

CTATUCTHUKA U TEOPUA Texnosorust paboThl B MaJIbIX TpyInax

BEPOSITHOCTEN

Pasnen 7. TEOMETPUA TexHonorus npo0neMHOro oGyueHus 42 (20%)
Texnosorust paboThl B MaJIbIX rpyImax

Bcero 116 (60%)

4. YCJIOBUS PEAJIM3AILIMU TPOTPAMMbBI YYEBHOM JIUCHUTTUJIHBI

4.1. MaTepuabHO-TeXHHYecKas 0a3a, He00X0AUMAasA 1JIsl OCYILIEeCTBICHUSA

00pa3oBaTeJIbHOIO Mpoecca Mo AMCHUIINHE
Peanuzanus yaeOHOM TUCIUTIIMHBI OCYIIECTBIISIETCS B CIICIMAILHO 000PY/I0BAaHHOM

KaOMHETe MATEeMaTHUECKUX JUCIUILIHH
O6opynoBanue yueOHOro kKabMHeTa MAaTEMATHIECKUX TUCIIATIIINH

- MYJIbTUMCOUAIIPOCKTOP,
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- KOMITBIOTED,
- 9KpaH,

- 70cKa yaeOHas,
- yaeOHast MeOeb.

YuedHo-MeToaMYecKOe 00ecreYeHHe:

PaGouas yuebHast mporpamma

@OoH/ OLIEHOYHBIX CPEICTB

YV4eOHuKH

JononHuTenpHas auTepaTypa

Meronuyeckue pa3paboTKH K 3aHATHSIM

JnnakTnuecknil pa3gaTouyHbli MaTepuan

Kaprouku-3aganusi, TeCTOBBIE 3aJaHUS

JleMOHCTpaIiMOHHBIE MaTepUalibl (MYyJIbIUMEIUIHHBIC TPE3CHTAIINN, BUICO(DUIHLMBI)
KommiekT yueOHO-HarIsaIHbIX TOCOOUH

4.2. [lepeyenb HEOOXOAMMOTO MPOTPAMMHOI0 O0eceYeHnsl

1. 7-zip apxuBatop; (muren3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader npocmoTpiiuk (haiiios ; (JTHUIEH3HUS -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii peaaktop; (JUIEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbIl akeT; (JTUIIEH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoHuK; (JIUIIEH3US -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome — 6pay3ep; (JTurcH3uU -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — opucHbIii makeT (B CBOOOIHOM JIOCTYIIC);

8. Mozilla Firefox - 6paysep.(nmunensus - https://www.mozilla.org/en-US/MPL/2.0/

5. MIEPEYEHb OCHOBHOM U JONOJIHUTEJIBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS TUCHUIIJINHBI

5.1.0cHoBHAas JuTEpaTypa
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1. Maremartuka: anrebpa 1 Hadyalla MAaTeMaTHIECKOT0 aHAJIN3a, TeoMeTpus. Anredpa
W Hayaja mMateMatnueckoro ananusa. 10-11 kn. ba3zoBeiii u yri1. ypoBes. (®I'OC)/ III.A.
AmumoB, Komsirun FO.M., Tkauésa M.B. u np.- M.: IIpocsemenne, 2016.- 464 c.

2. [Totockyes, E.B. MartemaTtuka: anreOpa ¥ Hayajia MaTEMaTHYECKOTO aHaJM3a,
reometpusi. ['eomerpus. 10 k. YraoyOnéuusiii ypoens: yueOHuk/ E.B. Ilorockyes, JI.H.
3BaBuu. — M.: llpoda, 2015.- 223c.

3. [Torockyes, E.B. MartemaTuka: anrebpa ¥ Havajla MaTeMaTHMYECKOro aHallu3a,
reometpusi. ['eomerpust. 11 k. YrmyOnéunsiii yposenb: yuebnux/ E.B. Ilotockyes, JI.U.
3BaBud. — M.: [Ipoda, 2015.- 384c.

4. [Totockyes, E.B. MartemaTuka: anreOpa M Hayajia MaTeMaTHYECKOrO aHAJN3a,
reometpusi. ['eomerpus. 10 k. YrnyOnéuusiii yposenb: 3anaunnk/ E.B. [lotockyes, JI.H.
3BaBuu. — M.: [lpoda, 2015.- 255¢.

S. [TorockyeB, E.B. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHaJU3a,
reometpus. I'eometpus. 11 k. YrnyOnéuusiii yposenb: 3anaunuk/ E.B. [lotockyes, JI.H.
3BaBud. — M.: [Ipoda, 2015.- 236¢.

6. boromonos, H. B. Marematuka [9nexktponnsii pecypc]: yueonuk mist CITO / H. B.
boromonnos, I1. UI. Camoitnenko. — 5-€ uzj., nepepad. u gon. — M.: U3narensctBo FOpaiiT,
2017. — 396 c. - URL: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-464F-
9D73-2B57AACBD299%page/1

7. boromonos, H. B. Maremaruka: yue6nuk mans CIIO / H. B. boromornos, I1. N.
CawmoiinieHko. — 5-e u3 ., nepepad. u gomn. — M. : MU3narensctBo FOpaiit, 2016. — 396 ¢

5.2.JlonoJiHUTEIbHAS JTUTEPATYPA

1. boromonoB, H. B. Maremaruka. 3agaun ¢ pemeHussmu B 2 4. Yacte 1
[DnexTponHbIit pecypc]: yuebnoe nocobue mis CI1O / H. B. boromonos. — 2-e u3., ucrp.
u jgorn. — M.: UsmarensctBo IOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EASEG7E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromonoB, H. B. Maremaruka. 3agaum c pemenussMu B 2 4. Yacte 2
[DnexTponHbIi pecypc]: yueOHoe nocobue anst CIIO / H. B. boromonoB. — 2-e u3sa., ucmnp.
u jgom. — M.: UsmarensctBo IOpaiit, 2017. — 285 c¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Maremaruka. [Ipaktukym: yue6. mocodbue ms CIIO / mox o6mr. pex. O. B.
Tatapaukosa. - M.: FOpaiit, 2016. - 285 c.
4. Briciias marematuka [ DneKTpoHHBINH pecypc]: yaeOHuk u npaktukym s CI10 /

M. b. Xpunynosa [u ap.]; mox o6mui. pea. M. b. Xpunynosoii, 1. U. [{piranox. — M.:
NznatensctBo KOpaiit, 2016. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

S. [Tonos, A. M. MudpopmaTuka u MaTeMaTuKa [ DIEKTPOHHBIN pecypc|: yueOHUK U
npaktukym st CI1O / A. M. Tlonos, B. H. Cotnukos, E. U. Haraesa; mox pen. A. M.
[TonoBa. — 3-e 3., nepepad. u gomn. — M.: U3narensctBo FOpaiit, 2016. — 430 c. - URL:
https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-690CA6280464+#page/1
6. Hopodeena, A. B. Matematuka [DnexkTpoHHsIi pecypc]: yueonuk nis CIIO / A. B.
JlopodeeBa. — 3-e uz ., nepepad. u qon. — M.: MU3narensctBo Opaiit, 2017. — 400 c. -
URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEB6-
B4C37ED1E97F#page/l

7. [TaBmouenko, FO. B. MatemaTtuka [ DneKTpOHHBIN pecypc]: YIeOHHUK U TPAKTHKYM
s CITIO / 1O. B. TaBmouenko, H. 1. Xaccan; mox o6mr. pex. 0. B. [TaBmouenko. — 4-¢
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u3a., mepepad. u gon. — M. : MznarensctBo KOpaiit, 2017. — 238 ¢. - URL:
https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-6 A8208474676#page/1
8. Hopodeena, A. B. Matematuka. COOpHHK 3a1a4 [ DIEKTPOHHBIN pecypc]: yueo.-
npakt. mocodue qsa CITO / A. B. lopodeea. — 2-¢ u3a. — M.: MznarensctBo FOpaiit,
2017.— 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-
A2FA-7222FCECB71C#page/l

9. Matematuka [DnexTpoHHbli pecypce]: yueonuk ais CITIO / O. B. TarapHukos [u
ap.]; mox obmr. pea. O. B. TarapuukoBa. — M.: U3natenscto FOpaiit, 2016. — 450 c. -
URL.: https://www.biblio-online.ru/viewer/38DB9B9B-56 CA-484B-B009-
31608A2BFBF3#page/l

10. Cenpix, . 0. Marematuka [DneKTpOHHBIN pecypc]: yueOHUK U TPAKTUKYM JISI
CIIO / . 1O. Cenpix, 0. b. I'pebenmuxos, A. 1O. [lleseneB. — M.: U3gatensctBo FOpaiit,
2016. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-4610-964D-
71171C2568F8#page/1

11. AHTOHOB, B.I1. DnieMeHTapHast MaTeMaTHUKa JJ1sl NIEPBOKYPCHUKA [ DIEKTPOHHBII
pecypc]: yuebnoe nocodue / B.. Autonos, @.1. Konenesuu. - CII6.: Jlans, 2013. - 112 c.
- URL: https://e.lanbook.com/reader/book/5701/#1

12. Aranacsn, JI.C. I'eometpus JIobaueBckoro [DneKTpoHHBIH pecypc] : yuel. mocodue
— DiekTpoH. naH. — Mocksa : M3gatensctBo "Jlabopatopus 3nanuii", 2017. — 467 ¢. —
URL.: https://e.lanbook.com/reader/book/94096/#1

13. Aranacsn C.JI. T'eomerpus 2 [DnekTpoHHBIH pecypc]: ydebHoe mocobue / C.JI.

AranacsH, B.I'. Tlokposckuii, B.I'. YmakoB. — M.: «JIabopaTopus 3HaHuii», 2015. — 547 c.
— URL: https://e.lanbook.com/reader/book/66314/#1

5.3.1lepuoanyeckue u3IaHus

1. Cpennee nmpodeccuonanpbHoe 00pazoBaHue

2.  HWurepuer-xypnan Haykosenenue.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

3.  DxoHoMmHKa 1 MareMarudyeckune metoasl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4.  Cubupckwuil )XypHaj BRIUYMCIUTENbHON MaTemMaTuku. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=435065 ; To xe - URL.:
https://e.lanbook.com/journal/2169#journal _name

5. Marematuka B Bbicuiem oopazoBanun.- URL:
https://e.lanbook.com/journal/2368#journal name

6. Ksaur -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

5.4. Ilepeyenr  pecypcoB  HMH(POPMANHOHHO-TEJTCKOMMYHUKAIMOHHON  CeTH
«/HTepHET», HEOOXOAUMBIX VISl 0CBOCHMS TN CIUIIMHBI

1. OBC «Yuupepcuterckast oudmuoreka ONLINE». — URL: www.biblioclub.ru

2. OBC m3narennctBa «Jlanb». — URL: https://e.lanbook.com

3. BBC «tOpaiit». — URL.: http://www.biblio-online.ru/

4. Dnexktponnslii karanor Hayunoit 6ubmuorexku Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
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5. DnekTponHas oubnuoteka «M3narensckoro goma «I peOCHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snektponnas oubnuoreka (HOB) «eLibrary.ru». - URL:http://www.elibrary.ru

7. Bassl nanubeix kommnanuu «Mcrt Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TB». - URL.: http://www.lektorium.tv/

9. Hanmonanbnast snextponHas o6uonuoreka «HIOby. - URL:http://H36.pd/

10. KubepJlenunka: HayuHas siektponnas oubnunoreka. — URL: http://cyberleninka.ru/

11. EnuHoe okHO JTocTyma K 00pa3oBaTelIbHBIM pecypcaM : penepaiibHas MC cBoOoaHOTO
nocryna. — URL: http://window.edu.ru.

12 CnpaBouno-npaBoBas cuctema «Koncymprant [Liroc» - URL  http://www.consultant.ru

6. METOJANYECKHUE YKA3AHUS OBYYAIOIIUMCS 11O OCBOEHUIO
JANCHUTTJINHBbI
JlucuuruiiHa HareneHa Ha (opMHUpOBaHUE OOIIEy4eOHBIX KOMIIETEHIIUN, TAKUX Kak
CHOCOOHOCTh ~ JIEMOHCTpAallMM  OOLIEHAay4yHbIX 0a30BbIX 3HAHHUI €CTECTBEHHBIX HayK,
MaTeMaTHKH, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIIHI, IPUHIIUIIOB U TEOPHUH.

OOyueHne CTYIEHTOB OCYIIECTBISACTCS MO TPAJAUIIMOHHOW TEXHOJOTUH (JIEKIIUH,
MPAKTUKH) C BKIIFOUEHUEM MHHOBAITMOHHBIX JIEMEHTOB.

C TOUKM 3peHHUs] HUCHOJB3YEMBIX METOJOB JIEKIHUU TMOAPA3ACTSIOTCA CIEAYIOIUM
o0pa3om: UH(GOPMAIIMOHHO-O0BSICHUTENbHAS JICKITUS, TTOBECTBOBATENIbHAS, JICKIIUsI-0Oecea,
npo0sieMHas JEKLUUS U T. [I.

YcTHOE M3NOXKEeHNe y4eOHOTO MaTepuana Ha JEKIHH JAODKHO KOHCIIEKTHPOBATHCS.
CrnymaTe JIEKIIUI0 HYKHO YMETh — MOJJEPKUBATh CBOE BHUMAHUE, MOHSATh M 3allOMHUTH
YCIBIIIAHHOE, YIOBUTH Tay3bl. B mporecce M3moKeHus MpenogaBaTesieM JEKIUH CTYICHT
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JIOJDKEH BBISICHUTH BCE HETOHSTHBIE BOMPOCHI. 3allMCHIBATH COACP)KAHWE JICKIIUH HYKHO
00s13aTeIbHO — 3allMCH MTOMOTAI0T MOAIEP’)KUBATh BHUMAHUE, CIOCOOCTBYIOT IOHUMAHUIO U
3aIMIOMUHAHHIO YCIBIIIAHHOTO, IPUBOIUT 3HAHHE B CHCTEMY, CIYXaT OMOPOH s mepexoa
K OoJiee riTy0OKOMY CaMOCTOSATEIbHOMY M3YUEHUIO IIPEIMETA.

MeTtoanueckre peKOMEHIaINHU TI0 KOHCTIEKTUPOBAHUIO JICKITHIA:

— 3amuch JOJDKHA OBITH CHCTEMHOM, MPENCTaBIsATh COOO COKpAaII€HHBIM BapuaHT
Jexkuuu — mpenogaBatens. Heobxomumo — ciymate, 0o0aymblBaTh M 3alKCHIBATH
OJTHOBPEMEHHO;

— 3amMch BeNETCS O4YeHb OBICTPO, UETKO, MO BO3MOXXHOCTH KOPOTKHUMHU
BBIPAKCHHUSMU;

— HE IpeKpallas clylaTh MpernoaaBaTessi, HyKHO 3allUChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3s 3ammchiBaTh cpa3y ke BHICKA3aHHYIO MBICTH IPEMOaBaTeNs, CIEIyeT e
HOHATH M TMOCJE 3TOr0 KPAaTKO 3amucaTh CBOMMH CJIOBAMHU HWJIM CJIOBAMM IPEIOJIaBaTEIS.
BaxxHo, yToOBbI B Hell He ObLT MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, JaTbl, Ha3BaHUs, BBIBObI, ONIPE/ICIICHUS 3aITUCHIBAIOTCS TOYHO;

—crnenyeT oOpaTuTh BHUMaHHE Ha OQOPMIICHHE 3amUCH JieKuuu. I Kakaoro
mpeaMeTa 3aBoAuTcs oOmiast TeTpagb. OTIMIHBIM OT OCTAIBHOTO IIBETA CIETYET BBIICIATH
OTJENbHbIE MBICIM W 3arojOBKHM, COKpallaTh OTAEJIbHbIE CJIOBA M MPEUIOKEHUS,
MCIIONIH30BaTh YCJIOBHBIE 3HAKH, OYKBBI JATHHCKOTO W TPEUYECKOro an(aBUTOB, a TaKKe
HEKOTOpbIEe MPUEMBI CTEHOTPA(PHUUECKOT0 COKPAILIEHUS CIIOB.

[IpakTryeckue 3aHATHS 11O TUCIUIUTHHE «MaTeMaTHKa MPOBOIATCS IO CXeMe:

— YCTHBII OIpOC 10 TEOPUH B HAYAJIE 3aHATHUS;

— paboTa B IpymnIax 1o pa3peiieHuio pa3InyHbIX CUTYalui 110 TeMe 3aHATHUS;

— pelleHue NPaKTUYECKUX 3a1a4;

— HHIUBUAYAJIbHBIC 33JJaHUS ISl IOATOTOBKU K IPAKTHYECKUM 3aHSATHUSIM.

Llenb mpakTUYECKOro 3aHATHS - HAYYUThb CTYIEHTOB IPUMEHSTh TEOPETHUYECKUE
3HaHUS OPU PELICHUH IPAKTUUYECKUX 33]]a4 HA OCHOBE PEAJIbHBIX TaHHBIX.

Ha npaktndeckux 3aHATUSX TPE0OIANAIOT CIETYIONIUE METO/IBI:

BepOanbpHbIe (Mpeo01a1atoIuM METOIOM JI0JKHO OBITh 00BSCHEHHE);
npakTUyecKue (MMChbMEHHbIE 3/1aHNUs, TPYIIIOBbIC 3a/1aHUs U T. 11.).

BaxxHpIM 17151 cTyneHTa SBISCTCS YMEHHE PAlMOHAIBLHO MOAOUPAaTh HEOOXOAMMYIO
yueOHyto ureparypy. OCHOBHBIMU JINTEPATyPHBIMU HCTOUHUKAMU SIBJISIFOTCSI:

— 6ubnuoreunsie pouasl punuana Kyol'Y;

— 3JIEKTPOHHAast OMOIMOTEeUHAs cUCTEMa «Y HUBEPCUTETCKAast OMOIMOTEKa OH-JTaiH»;

— 3IeKTpOHHas GubMoTeunas cucreMa M3narensctea «JIauby. (FOPAWT)

[Tonck kHUT B OWOMMOTEKE HEOOXOJUMO HAYMHATH C HU3YYCHHS IMPEAMETHOTO
(cucremaTHueckui) KaTajgora M CO3/laHUsl CHHCKa KHHI, IOCOOMI, MEeTOIUYeCKUX
MaTepHalioB MO TeMe m3y4deHHs.  [IpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOTO JIHCTA,
cienyrouiero nociae o0noxku. Ha HEM 0OBIUHO MOMEIIAOTCS BCE OCHOBHBIE JIaHHBIE,
XapaKTepu3yIOlIe KHUTY: Ha3BaHHE, aBTOP, BEIXO/IHBIC JaHHBIC, JaHHBIC O MEPEU3IaHuu U
T.1. Ha 060opoTe TUTynbHOTO JcTa NAa€TCsi aHHOTAIUS, B KOTOPOM yKa3bIBAETCS TEMaTHKa
BOIPOCOB, OCBEIIEHHBIX B KHHUTE, OMpEACNSeTCS KpYr 4YHMTaTelel, Ha KOTOPHIH OHa
paccuuTana. bosbiioe 3HaueHHE UMEET MPEINCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATENS C
JUYHOCTBIO aBTOPA, HUCTOPHEM CO3/1aHUsl KHWUTH, pacKpbiBaeT coaepxkanue. I[Ipounrtan
MPEIUCIIOBUE M TOMYyYHB oO0Iee NpeACTaBIeHHE O KHUTe, cJeayeT oOpaTuThes K
ornasyeHuto. OryiaBieHUe KHUTH 3HAKOMUT O0Y4aeMOro ¢ COJEpXKaHMEM U JIOTHYEeCKOMN
CTPYKTYpOH KHHUTH, IMO3BOJSET BbIOpaTh HYKHBIN MaTepual Uit u3ydeHus. ['oq nzmaHus
KHUTH TO3BOJISIET CYIUTh O HOBHU3HE MaTepuana. Uem wuyamie KHUTa M3Aa€Tcs, TEeM
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0OJBIIYI0 LIEHHOCTh OHA MpeicTaBisieT. B KHuUre Moryr ObITh NpUMEYaHHs, KOTOpPbIE
collepKaT  pas3iu4Hble JOMNOJHMUTENbHbIE CcBeleHUs. OHU IedaTraroTcsi BHE OCHOBHOTO
TEKCTa U pa3bACHAIOT OTAENbHbIE BOMpochl. [IpenmerHble U andaBUTHBIE yKa3aTelu
3HAYUTEJIBbHO OOJIEr4al0T MOBTOPEHHE M3JIOKEHHOIO B KHHMI'€ Marepuaina. B KoHIe KHUTH
MOJKET pacmojlaratbCsi BCIIOMOraTejabHbli MaTepuaid. K Hemy OOBIYHO OTHOCSTCS
MHCTPYKLIMH, IPUIIOKEHUS, CXEMBbI, CUTYallMOHHBIE 3a7a4H, BOIIPOCHI JUIsl CAMOKOHTPOJIS U
T.JI. Jl1st ydiero npeAcTaBieHHs U 3alIOMUHAHUS MaTepuala 11eJ1ecoo0pa3Ho BECTH
3alMCH Y KOHCIEKTHI Pa3JIMYHOIO COJIepKaHUsl, @ UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BbIJICIICHUE IJIABHOI'O;

— IUTaH, TE3UCHI, BBIMUCKH, LIUTATHI;

— KOHCIIEKT, paboyas 3anuch, pedepart, JOKJIad, ICKIUI U T.J.

Yurath ydyeOHMK HEOOXOJMMO BIYMYMBO, BHHUMATEIbHO, HE MPOMYyCKas TEKCTa,
CTapasiCh MOHATh Kaxayio (pa3y, OZHOBPEMEHHO pa30upasi mpUMepbl, CXEMBbI, TaOIUIIb,
PUCYHKH, NpUBEAEHHBIE B yueOHUKe. OAHUM U3 BaXKHEUILHX CPEACTB, CHOCOOCTBYIOLIUX
3aKpEIUICHUIO 3HAHWUM, SBJISETCS KpaTKas 3aliCh IPOYUTAHHOIO MaTepualla — COCTaBJICHUE
KOHCIEKTa. KOHCIEKT — 3TO KpaTKoe CBA3HOE M3JI0KEHHE COAEP)KaHUS TeMbl, y4eOHHKa
WM €ero yactu, 0e3 moipoOHOcTel M BTOpOCTeNneHHbIX neraneil. [lo cBoeil cTpykType u
[OCJIEe/I0BATEIbHOCTH KOHCHEKT JOJDKEH COOTBETCTBOBAaTh IUIaHy ydyeOHHKa. [lostomy
BAKHO CHauaja COCTaBUThH IUIaH, a IOTOM MHCAaThb KOHCIEKT B BUJE OTBETAa Ha BOMNPOCHI
wiaHa. Ecin ydyeOHMK pa3nenéH Ha HeOOJbIIME O3arjiaBi€HHbIE YacTH, TO 3arojOBKH
MOKHO pacCMaTpUBaTh KakK IMyHKTHI TUIaHA, a U3 TEKCTa KaXKJI0M YacTu cleayeT 3alucath Te
MBICJIH, KOTOPbIE PaCKPBIBAIOT CMBICH 3aroyioBKa. TpeOoBaHUs K KOHCIIEKTY:

— KpPaTKOCTb, CKATOCTh, 11€J1€CO00Pa3HOCTh KaXA0I0 3aHChIBAEMOI0 CJIOBA;

— COJIEPXKATENbHOCTh 3allMCH- 3allMChIBAEMBIE MBICTH ClEAyeT (OPMYITHPOBAThH
KpaTko, Ho 6e3 yuiep6a i1t cMbiciia. OOBbEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIIE U3Y4aeMOro
Tekcta B 7-15 pas;

—KOHCIIEKT MOXeET OBbITh KaK MPOCTHIM, TaK U CJIOKHBIM IO CTPYKTYp€ — 3TO 3aBUCUT
OT COZIep KaHUs KHUTH U LIeJU €€ U3yUEeHUsI.

Meronnueckne peKOMEHAALMH 110 KOHCIIEKTHPOBAHMIO:

— TpEeXkIEe YeM HayaTh COCTaBIIATh KOHCIHEKT, HYXHO O3HAKOMUTHCA C KHUTOM,
IPOYMUTATH €€ CHaYyaJsla 0 KOHLA, [IOHATh IPOYUTAHHOE;

— Ha OO0JIOKKE TeTpaJau 3alMChIBAIOTCS HAa3BaHHWE KOHCIMEKTUPYEMON KHHUTH M MM
aBTOpA, COCTABJISAETCS TUIaH KOHCIIEKTUPYEMOI'O TECTA;

— 3allUCH JIy4lle JeslaTh IpU IPOYTEHHWH HE OJHOro-ABYX al3aleB, a ILEJoro
naparpada wiv TIaBsbl;

— KOHCIIEKTUPOBAHME BEIETCSA HE C LIEJIBIO MMETh OINPEACIEHHBIN 3alucH, a Uit
0ojee MOJIHOTO OBJAJACHUS COAEP)KAaHUEM H3y4aeMoOro TEKCTa, IMO3TOMY B 3alHCIX
OTMEYAEeTCs U BBIJEINAETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, UTO OCOOEHHO MPUBJIEKIIO
BHUMAaHUE;

— Toclie TOro, Kak cjejlaHa 3alucCh COJAep)kKaHus maparpada, riaBbl, CIeIyeT
nepeyuTars €€, 3aTeM CHOBa OOpaThCsi K TEKCTy U IPOBEPUTH Ce0sl, MPaBUWIBHO JIU
U3JI0’)KEHO COJEpKaHNUE.

TexHHKa KOHCIIEKTUPOBAHMSL:

— KOHCTIEKTUPYSI KHUTY O0JBIIOr0 00BhEMA, 3aUCh CIeAYET BECTU B O0IIEeH TeTpaiu;

— Ha KaXJOW CTpaHULE CJIEBAa OCTABILIIOT MOJIA IMpUHOW 25-30 MM Juid 3ammcu
KOPOTKHX I0/13ar0JIOBKOB, KPaTKMX 3aME€UaHU, BOIPOCOB;

— Ka)KJasi CTaHMIIA TETPaId HyMEpPYyeTCs;

— JUIsl TIOBBILLIEHUSI YUTAEMOCTH 3aIUCH OCTaBIIIOT MHTEPBAJIBI MEXIY CTPOKAMH,
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ab3a1aMu, HOBYIO MBICIIb HAUMHAIOT C «KPAaCHOI» CTPOKH;

— MpU KOHCIEKTUPOBAHUU IIHMPOKO HCIOJNBb3YIOT pa3jiUYHbIC COKpAIlCHUS U
YCIIOBHBIE 3HAaKM, HO HE B YIIEpO CMBICIY 3alMCAHHOIO. PekoMeHayeTcs MNPUMEHSTh
o0lIeynoTpeOuTeNbHBIE COKpAIlleHUs, Hampumep: M.0. — MOXeT ObITh, ToC. —
rOCY/apCTBEHHBIN; 1.0. — JOJHKHO OBITh U T.1I.

— HE clIelyeT COKPAIaTh UMEHA U Ha3BaHUs, KPOME OYEHb YaCTO IMOBTOPSIOIINXCS;

— B KOHCIEKTE€ HE JOJDKHO OBbITh MEXaHMYECKOTOo MEepenuchIBaHUsS TEeKCTa Oe3
MIPOYMBIBAHHUS €T0 COIEPKAHUS U CMBICJIOBOI'O aHAJIM3A.

CamocTtosarenbHass paboTa CTYACHTOB SBISIETCS BakHelied ¢dopMoit yueOHO-
MO3HABaTENbHOr0 Mpouecca. OCHOBHas 1LieJb CaMOCTOSITENIBHOM pabOThl CTYJAEHTa INpHU
U3YYCHUHM JUCLUUIUIUHBI — 3aKpenuTh TEOPETUUYECKUE 3HAHMs, TOJIYyYEHHbIE B X0
JEKUMOHHBIX 3aHATUNA, a Takxke c(GOpMUPOBATH MPAKTUYECKHE HABBIKM IOATOTOBKU B
obmactu wmarematuku. CamocrosiTenbHas paboTa CTyAE€HTa B IPOLECCE OCBOCHUS
TUCIUIUTMHBI «MaTeMaTHKay BKIIOYAET:

— M3Y4E€HHE OCHOBHOMW U JONOJIHUTEIBHOM JTUTEPATYPHI 110 KYPCY;

— paboTy C IEKTPOHHBIMH YI€OHBIMU PECYPCAMU;

— M3Yy4YEeHHE MaTepHAIOB IEPHUOJUUECKOM IeYaTH, UHTEPHET PECYPCOB;

— MOJIFOTOBKY K TECTUPOBAHHUIO;

— WHIUBUyaJbHbIE U IPYNIOBbIE KOHCYJIbTALlMU IO HANOOJIEE CII0KHBIM BOMPOCAM.

Ha camocTtositensHyto paboTy CTYAeHTOB OoTBOAUTCS 116 yacoB y4yeOHOro BpeMeHH.
Havanom opranuzanuu mr000i caMOCTOSTENbHOW pabOThl JOJKHO OBbITh NPUBHUTHE
HABBIKOB U YMEHHI TPaMOTHOM paboThI ¢ yueOHOW U HAYYHOU JIUTEpaTypoil. ITOT mporiece,
B IIEPBYIO O4Yepe/b, CBS3aH C HAXOXKJACHHEM HEOOXOIUMOMW Jisi YCIENIIHOTO OBJIAJCHUS
y4eOHBIM MaTepuanoM JuTepatypoil. CTYIEHT OJDKEH YMETh MOJb30BaThCs (HOHIAMU
OuOIMOTEK U CIPaBOYHO-O0MOIMOrpaduyeckumMu n3aanusaMu. CTyAeHTHI JJI MOJHOLEHHOTO
OCBOEHHS Y4eOHOIo Kypca JOJKHBI COCTABIIATh KOHCIEKTBI KaK MPH MPOCIYIIUBAHUHU €0
TEOPETUYECKOM (JIEKIIMOHHOM) 4YacTh, TaK W TpU TOATOTOBKE K MPAKTHYECKUM
(cemunapckuMm) 3aHATUsIM. JKenatenbHO, 4YTOOBI KOHCHEKTHl JIEKIUM H CEMHHApPOB
3alMCBIBAIUCH B JIOTMUECKOW I1OCIIENI0BAaTEIBHOCTH H3Y4YEHHUS Kypca M COACPKAIUCHh B
onHOW TeTpaau. BeneHue KOHCIEKTa SBISETCS HEOOXOJWMBIM BHJIOM  y4eOHOMU
nesTenbHOCTH. [I0CKOIbKY KOHCIEKT:

— B MOJHOM OOBbEME OLIEHUBAETCS KaK Pa3HOBHJIHOCTH NMHCbMEHHOT'O OTBETAa Ha
U3y4aeMbl€ BOPOCHI;

— CchoyXuT 0a30d NI YCTHOTO OTBETa Ha CEMUHApe MO OJHOMY M3 BOIIPOCOB
paccMaTprBaeMoro IUiaHa;

— CBEACHMS U3 KOHCIIEKTa MOTYT BBICTYIATh B KaU€CTBE MCTOYHHUKA JOIMOJHEHUN K
OTBETAaM JPYI'MX CTYIEHTOB.

Opranuzanusi TEKyIIEro KOHTPOJI 3HAHUM, YMEHHMA M HaBBIKOB OOyYaromIMXcCs
OCYLIECTBIJIAETCA MYTEM TECTUPOBAHUS.

@opMoOii UTOTOBOTO KOHTPOJSI SIBJSIETCS DK3aMEH. OJK3aMEH COCTOMT M3 JBYX
TEOPETUYECKUX BOIIPOCOB.
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7. OHEHOYHBIE CPEACTBA JJI1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLIEHOYHBIX CPEICTB

KonTtpoaupyemble pa3aeasbl (TeMbl) AU CUHMIIIMHBI

HaumeHnoBanue OLEHOYHOI0
cpeacTBa

Pazgen 1. AJITEBPA

VYeTHblii onpoc
KonTtpomnsras pabora
[TpakTrueckas pabora

Paznen 2. OCHOBBI TPUT'OHOMETPUN

VYcrHslii onpoc
TectupoBaHue
[IpakTryeckas pabora

Paznen 3. ®YHKIUM UX CBOMCTBA U TPA®UKU

VYeTHbi onpoc
Pedepar
[TpakTrueckas pabora

Paznen 4. HAYAJTA MATEMATHUYECKOI'O AHAJIU3A

VYeTHbi onpoc
Konrpoinbnas pabora
ITpakTrueckas pabora

Paznen 5. YPABHEHIA 1 HEPABEHCTBA

VYeTHbli onpoc
Konrponbnas padora
[IpakTrgeckas pabora
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Ne HanMeHoBaHMe OLIECHOYHOIO
KonTtpoaupyemsle pa3aensbl (TeMbl) AU CHMIIIMHBI

n/n cpeacTBa
Paznen 6. KOMBMHATOPHKA, CTATUCTHUKA U TEOPUA YerHblil onpoc
6. | BEPOSTHOCTE TectupoBanue
[IpakTnueckas pabora
Pazgen 7. TEOMETPUSI VYcrHbll onpoc
7. Pedepar

[TpakTnueckas pabora

7.2 Kputepun oueHKH

KoHTposib M  oOueHka  pe3yabTaTOB  OCBOCHHSI  JHUCIUIUIMHBL  OCYILECTBISETCS
IIPENOAABATEIEM B IIPOLIECCE NMPOBEACHHUS NMPAKTUYECKNUX 3aHATUM, TECTUPOBAHMS, a TAKKE
BBITIOJIHEHUS CTYJICHTaMH UHAUBUYAIbHBIX CAMOCTOSITEIbHBIX 3a1aHUM.

YcTHBIN ONPoOC. YCTHBINM OTBET — 3TO Pa3BEPHYTHIN PAaCCKa3, BKIIOYAIOIINN TEOPETUYECKUE
Marepuanbl U MPUMEpPbl UX NPUMEHEHUA. Y IOBJIETBOPUTENIbHAS OLIEHKA CTaBUTCA, €CIIU
CTYJIEHT JEMOHCTPUpPYET HerayOOKHe TeOopeTHUeCKHe 3HaHus, MposABIAeT ciaadbo
chopMHUpOBaHHBIC HABBIKM aHAJM3a SIBICHUH U MPOLIECCOB, HEIOCTATOUHOE YMEHHUE JIENaTh
apryMEHTUPOBAaHHBIE BBIBOJBI W NPUBOAUTH IPUMEPHI, IOKA3bIBAET HE JIOCTATOYHO
CcBOOOJTHOE BIIAQJICHWE MOHOJOTMYECKON peublo, TEPMHHOJIOTHEH, JIOTUYHOCTBIO U
MOCIIE0BATEILHOCTBIO M3JIOKEHHUS, JIE1aeT OMMOKH, KOTOPbIE MOXKET UCIPABUTH TOJIBKO
IIPU KOPPEKIUU ITPENOIABATENEM.

Pedepar. [IpoaykT camocTosATeNbHON pabOTHI CTYIEHTA, MPEACTABIAIONINN COO00H KpaTKoe
U3JIO)KECHUE B NHMCBbMEHHOM BHJI€ IIOJYYECHHBIX pE3yJbTATOB TEOPETHYECKOTO aHalIn3a
OIpe/IelIeHHON Hay4yHOH (yueOHO-HCCIe10BaTeIbCKOM) TeMBI, I/Ie€ aBTOP PacKpbIBaeT CYTh
uccienyeMon mpoOsieMbl, NPUBOJUT pazIMUYHble TOUYKM 3PEHUs, a TakKe COOCTBEHHbBIE
B3JISIIbI Ha Hee. Pedepar oleHUBaeTcss MO KOJIMYECTBY NPUBJICUEHHBIX HCTOYHUKOB,
ryOMHe aHanM3a NpoOJieMbl, KayecTBE OOOCHOBaHHUS aBTOPCKOM MO3MIMH, TIyOUHE
packpbITHs TEMBI. Y IOBJIETBOPUTENbHAS OLIEHKA CTaBUTCS, €CJIM TEMa OCBELIEHA JIMIIb
YaCTUYHO, JOMYIICHbl (paKTUYECKHE OIIMOKUM B COJEpKaHUU pedepara, UIU HMEIOTCS
CYIIECTBEHHBIE OTCTYIUICHHUSI OT TpeOOBaHUH K peeprupOBaHUIO, UM HETIOIHBIE OTBETHI HA
JOTIOJTHUTEIbHBIE BOIIPOCHI.

Tectr. Cuctema cTaHIapTU3MPOBAHHBIX 3aJaHMI, MO3BOJSIOLIAS  ABTOMATU3UPOBATH
poreaypy M3MEpeHUs ypOBHS 3HAHUN M yMEHUH oOydaromierocs. TecT OleHMBAETCs IO
KOJIMYECTBY MPAaBUIIbHBIX OTBETOB (HE MeHee 50%.).

KonTponbnasa pabora. Ilucemennass mnpoBepouHass paboTa, HpeACTaBIisAOmas co0oit
U3JI0’)KEHUE OTBETOB HA TEOPETUYECKHE BOMPOCHI IO COAEPKAHUIO YU€OHOM JTUCIUIUIMHBI U
peleHue TMpakTUYEeCKHX 3afaHuii. PaboTa oleHHBaeTcs yIOBIETBOPUTENBHO, €CIH
BBITIOJTHEHO HE MEHEE TOJIOBUHBI Pa0OThl WM JOMYIIEHO B HEM He Oosee NBYX IpyObIX
omuOOK WK He Oosee OHON rpy0oil OMUOKKM W OJHOTO HEIodYeTa, Wik He Oojee JBYX-
TPEX HErpyObIX OIIMOOK, WJIM OAHOW HErpyood OmMOKM M TpeX HEIOYETOB, WU MPHU
OTCYTCTBUU OLIMOOK, HO MPU HANUYUU 4-5 HEA0UYETOB.

IIpakTnueckass paGora. I[lpaktuyeckas pabora — 3TO 0COOBIA BHUJ JEATEIHLHOCTU
00y4aroIerocsi, 4To MoAPa3yMeBAET BHIMOJIHEHUS PA3HOIUIAHOBBIX 3aJaHUil, HE CBA3aHHBIX
¢ 00paboOTKOI TEOpeTHUYECKOro MaTepraia. Bo BpemMs BBINOIHEHUS CTYIEHTY HEOOXOIUMO
UCIIONIb30BAaTh pPAHEE IMONYYEHHbIE TeopeThueckne 3HaHus. [lonoxxkurenbHas oOleHKa
CTaBHUTCSA, €CJIM BBHITIOJIHEHBI BCE 3a/IaHUS PAKTUYECKONW pabOThI C 3aMEeUaHUSIMH; CTYACHT
OTBETHUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEUYaHUSIMHU.

Kpurepun oneHKH 3HAHMH 00y4aI0OUIMXCHA B EJIOM 0 TUCHHUIJINHE
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«OTJMYHO» - BBICTABISIETCS  OOydarolIeMycCsi, IOKa3aBIIEMY BCECTOPOHHUE,
CUCTEMAaTU3UPOBAHHbBIC, ITYOOKHE 3HAHUS y4eOHOW MpOrpamMMbl AUCIUIUIMHBI U YMEHUE
YBEPEHHO MPUMEHSATh MX HA MPAKTHUKE MPU PEIICHUH KOHKPETHBIX 3a/1ad, CBOOOJIHOE U
paBUWIbHOE 0OOCHOBAHUE MPUHSATHIX PEIICHU;

«XOpPOMI0» - BHICTABIISIETCS 00yYaIOLEMYCs, €CJIM OH TBEPJO 3HAET MaTepuall, FPAMOTHO
U IO CYUIECTBY H3JIaraeT €ro, yMeeT MPUMEHSTh MOJyYECHHbIC 3HAHMS Ha MPAKTHKE, HO
JIOTTYCKAaeT B OTBETE WJIM B PEIICHHUH 3a/1a4 HEKOTOPble HETOYHOCTH;

«yJ0BJIETBOPHUTEJIbHO» - BBICTaBJISIETCS oOydaromemycs, MOKa3aBIIEMY
dbparMeHTapHbId, PAa3pPO3HEHHBIH  XapakTep 3HAaHWM, HEJOCTATOYHO IPABWIbHbBIE
dbopmynupoBkr 0a30BbIX MOHSTHH, HAPYIIEHUS JIOTMYECKOM IOCIEA0BAaTEIbHOCTH B
U3JI0)KEHUU TMPOTPAaMMHOT0 MaTepHalia, HO MPU 3TOM OH BIIaJiIe€T OCHOBHBIMHU pa3/ieliaMu
y4eOHOM MpOrpamMMbl, HEOOXOIUMBIMU IS JadbHEUIIEro 0Oy4eHUsI U MOXKET MPUMEHSATH
MOJTyYEHHBIE 3HAHUS IO 00pa3ily B CTAaHAAPTHOW CUTYAIIHH;

«HEY/I0BJIETBOPUTEJILHOY - BHICTABIISIETCSI 00YJaIOIIEeMYyCsl, KOTOPBIN HE 3HAeT OOMbIICH
YacTH OCHOBHOTO COZepXaHUsl Y4eOHOH MporpaMMmbl IUCHHUILIMHBI, JTOMYCKaeT TpyObie
omnOKA B (POPMYIMPOBKAX OCHOBHBIX MOHSATUN JUCHUILIUHBI U HE YMEET HCIIOJIb30BaTh
MOJTyYEHHBIE 3HAHUS TIPU PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a/1a4.

7.3 OueHoYHbIE CPeACTBA UISl POBEACHUS TEeKYlIeH aTTecTAlNU

Texymuii KOHTPOJIb NPOBOAUTCA B popme:
- NHIUBUAYaJIbHBIN YCTHBIM OIIPOC

- IUCbMEHHBIN KOHTPOJIb
- TECTUPOBAHUE 10 TEOPETUYECKOMY MaTepuaLy
- IpakTH4eckas pabora
- 3amuTa pedepara

dopma lu'IpaKanecKn Jlnunble Ipumepsbt
3nanus Ymenust i ONBIT | KaYecTBa OIIEHOYHBIX
aTTecTalUU
(BJ1ageHUE) o0y4aiomerocsi | cpeacTn
YcTHbIH KonTpons 3nanuit Onenka ymeHus Onenka Onenka KoHTposbHbIE
(TTCEMEHHBIH) | MO ONpeneNeHHBIM pazauyarb HAaBBIKOB CHOCOOHOCTH BOIIPOCHI 110
ormpoc mo | mpobiemMam KOHKPETHBIC paboThI ¢ OTIEPATUBHO U TeMaM
TeMaM MOHSATHS JUTEPaTypHBIM | Ka4eCTBEHHO IpUIararTcs
Y UCTOYHUKAaMH | OTBEYaTh Ha
MIOCTaBJICHHBIE
BOIIPOCHI
Pedepatsr KoHTpons 3nanmit OrneHKa yMeHUS Ornenka Ornenka Tembr
IO OIIPEAEIEHHBIM | pa3ynyaTh HaBBIKOB criocoOHOCTH K | pedeparoB
mpobiemam KOHKPETHBIE paboTsI ¢ CaMOCTOATENIBH | IPUJIararTcs
TTOHATHSA JIUTEPATYpHBIM | OH paboTe u
U UCTOUYHUKAMH | aHAIHU3Y
JIUTEPaTYPHBIX
HCTOYHHKOB
IIpaxktnueckue | KonTposb 3HaHUA Onenka ymeHus Onenka Ornenka Temsr paboT
paboThI TEOPETHUECKIX paboTats C HaBBIKOB CHI0cOOHOCTH TIPHAJIATAIOTCS
OCHOB MaTe€MaTHKH, | MaTeMaTHYeCKUM | paboThI C OTIEPaTHBHO U
BO3MOJKHOCTEH U anmapaToM MOHSTUSAMH, Ka4ueCTBEHHO




TIPUHIINIIOB 3HAHWH, thopmynamu, pemarb

UCIIOJIb30BAHUS UCIIOJIB30BATh €r0 | YMEHHUAMHU NIOCTaBJICHHBIE
MaTeMaTHYeCKUX IIPU peIICHNHT MPUMEHATh UX | Ha

3HaHUH pu MPAKTUYECKUX MpH PEIIEHUN MPAKTUYECKUX
BBINOJTHEHUH 3ajad. KOHKPETHBIX paboTax 3aga4un
MPAKTUYECKOH 3a1a4 u

paboThI apryMeHTHpOBa

Tb PE3yJIbTAaTbL

TectupoBanue | Konrtpons 3HaHuit Onenka ymeHus Onenka Onenka Bompocst
10 OTIPE/ICTIEHHBIM | pa3nyaTh HaBBIKOB CHO0COOHOCTH HpUIIATaroTCs
npobiemam KOHKpETHBIE JIOTHYECKOTO OTIEPaTHBHO U
MOHSTHUS aHanm3a u KaueCTBEHHO
CHHTE3a MU OTBEYaTh Ha
COINOCTABJICHUU | TIOCTaBJICHHBIE
KOHKPETHBIX BOIIPOCHI

MMOHATHHA

I[IpumepHbIe TeCTOBbIE 3aJaHUSA
1. ®yukuus y:3x2+5x-7 HAa3bIBACTCS:

1. -nuHeiHas;

2. -TIOCTOSIHHAS;

3. -KBaJpaTUYHAS;

4. -mpsiMasi IpONOPIMOHATBHOCTb.
2. Ecim nnst mo6Goro x y oomactu onpenenenus pyakuuu T f(-x)=f(X), T0o dyHkms
Ha3bIBACTCS:

1. -HeuerHas;

2. -yeTHas,

3. -mepuoauveckas;

4. -MOHOTOHHas.
3. OyHKIUS y=a" Ha3bIBACTCH:

1. -cTeneHHOM;

2. -TOKa3aTeIbHOM;

3. -norapudmuyuecko;

4. -KBaJpaTUYHOM.
4. Paznen reomerpun. B KOTOpOM M3ydaroTcsi CBOWCTBA (PUTYp B MTPOCTPAHCTBE
HA3bIBACTCS:

1. -nnanumerpus;

2. -CTEepeOMETpHS;

3. -aHaJIUTHYECKasi TEOMETPUS;

4. -eBKJIUJIOBA TEOMETPHUSI.

7.3.1.Bonipocel 1151 NOATOTOBKH K 3a4€TY.
1.MHOXeCTBO NEHCTBUTEIBHBIX Uuce. JIeHCTBUS Ha/ ACHCTBUTEILHBIMU YUCIAMMU.
2.I1pubnuxennsie Beraucienus. OKpyrieHue NpuOIMKeHHbIX 3HAU€HUH BEJIMYH.
3.JleiicTBus HaJ MPUOJIMKEHHBIMH 3HAYCHUSMH BEJTMYHH.
4 Iloustue crerrienn. CBOMCTBA CTCIICHEH.
5.I1onsitue kopHsi. CBOMCTBA KOPHEH.
6.Jlorapugmsl. CBoiicTBa JTOrapugpmoB.
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7.Onpenenenue norapupma. Teopemsl norapupmupoBanus. HarypanbHbie norapugmsi.
8.YnopsnoueHnble MHOKeCTBA. [lepecTaHOBKY U pa3MeIIeHusI.

9.0cHOBHOE Norapu(HPMUIECKOE TOKAECCTBO U IPYTHE JOTAPHUPMHUIECKHIE TOKIECCTBA.
10.MHuoxecTBO. OCHOBHBIE ITOHSTHS.

11.MppanmonanbsHble yncia.

12 .Pa3BuTue MOHATHS O YHCIIC.

13.KoHeuHble U OECKOHEUHBIE IECATHYHBIE JPOOH.

14 .Oxpyriienne mpuOIMKCHHBIX 3HAYCHUI BEJIMIUH.

15.0OcHOBHBIE TOHATHUSI TPUTOHOMETPUH

16.0OcHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA

17.®opmynsl npuBeAeHUS

18.DopMyIIbl CIOKEHUS

19. TpuronoMerpruecKkre ypaBHEHUS 1 HEPABEHCTBA

20.®yukuun. O0IacTh OMpeaeIeHUs] 1 MHOXKECTBO 3HAaUCHUN (DYHKIIMH
21.CpoiicTBa QpyHKIUU

22 .I'paduku d51IeMEHTapHBIX (PYHKIIUHA

7.3.2 Bonipocsl 1JIs1 NIPOBEACHUs IK3aMeHa

1. [enple u palioOHAIbHBIE YHCIIA.

2. [leprienAUKyAsIpHBIE MIPSIMBIE B TIPOCTPAHCTBE.

3. ApudmeTndyeckuil KOPeHb HATYPaJIbHOUM CTETICHH.

4, [TapannenbHbIe IPSMBIC, TIEPICHAUKYISIPHBIE K IJIOCKOCTH.
5. CreneHb ¢ pallMOHATBLHBIM U IEHCTBUTEIBHBIM MTOKA3aTENIEM.
6. [Ipu3Hak neprneHIuKyaspHOCTH MPSIMOM U INIOCKOCTH.

7. CrenenHas (pyHKUUSA, €€ CBOMCTBA U rpaduK.

8. Teopema o psAMOU, IEPHEHAUKYIAPHOM K INIOCKOCTH.

Q. B3anmuo oOpaTHbIe QYHKIIHH.

10. PaccrostHue OT TOYKH 710 MIIOCKOCTH.

11. PaBHOCHIIBHBIE YPABHEHHS M HEPABEHCTBA.

12. Teopema o Tpex nepneHIuKymnspax.

13. WppanroHanbHbIe ypaBHEHUS.

14, Yroia Mexay NpsAMOU U IIIOCKOCTBIO.

15. [TokazarenbHas QpyHKIHsA, €€ CBOMCTBA U rpaduK.

16. JIByrpaHHbIi yroJl.

17. [TokazarenbHbIEC ypaBHEHUS.

18. IIpu3Hak neprneHIuKyIIpHOCTH IBYX IIJIOCKOCTEM.

19. ITokazarenbHbIE HEPABEHCTBA.

20. [IpsitMOyTONBHBIN Mapaiienenumne.

21. CucremMa nokasaTeabHbIX YPaBHEHUH U HEPABEHCTB.

22, Jlorapu@msi.

23. CoiicTBa norapu¢pMoB.

24. Omnpenenenne cuHyca, KOCHHYca U TaHT€HCA YTia.

25, 3HaKy CUHYCa, KOCUHYCa U TaHT€HCA.

26. Jlorapudmudeckast GyHKIIHS, €€ CBOMCTBA U TpaduK.

27. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO M TOTO XK€ YTJIa.
28. Jlorapudmuueckue ypaBHEHUS.

29. TpuronomeTpuyeckue TOX/1eCTBA.

33



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

SN

~

8

9

Jlorapudmuuecknue HepaBeHCTBA.

IIpenmer crepeoMeTprn. AKCMOMBI CTEPEOMETPHH.
[TapasnenbHble IpsMble B TPOCTPAHCTBE.
[TapaynenbHOCTh TPEX MPSMBIX.

@opMyIIbl IPUBEICHMUS.

ITapamienbHOCT NPSMOU U IIJIOCKOCTH.
CkpenyBaroniecs npsimMble.

YpaBHEHHE COS X = 0.

VYpaBHeHue sin X = .

OOpaTHble TPUTOHOMETpUYECKUE (DYHKLIUH.

VYTIIBl € COHANPAaBIEHHBIMU CTOPOHAMMU.
YpaBHeHue tg X = a.

Yroia Mexay NpsMbIMH.

Ob6nacTp onpezeeHns 1 MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX () YHKIIUH.
[TapasuienbHbIE IIIIOCKOCTH.

YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPUUECKUX (DYHKLUH.
CaoiicTBa (hyHKIINHU Y = COS X U €€ rpaduK.
Terpasap.

CaoiicTBa (pyHKIIMH Y = sin X U ee Tpaduk.
[Tapannenenunen.

CpoiicTBa (hyHKLIMU Y = tg X U ee TpaduK.

7.3.3 IIpumepsl 3a1a4 Ha quddepeHIMPOBAHHBIN 3a4eT/IK3aMeH

MarepuaJjbl TEKylIero KOHTPOJIS 3HAHUH CTYICHTOB
Ilpakmuueckue 3a0anus.

. Halinure 3HaueHne BbIpaXKEHUS a® (21'4)2 +a”:alt npu a=-2
. Haiitu 3nauenne dpynxumm:y = 4x° + 6x>° + 3, mpu x = 0,25

. Beruncnure 3HaueHue apodbu Sa-2b  ecnum 8a-3b=0
3a-b
. U3 hopmyus miomam cexropa S=ITR%a Bripasure pagmyc R
360
. Berauciats V640

V10
. Haitnute 3HaueHue BoIpaKeHUs 24\6+(N27-V32)?

3
. HpGILCTaBBTe BBIPAXKCHHUEC __d B BUJC CTCIICHU C OCHOBAHUEM da.
2 \/
a ava

. Haittu: (2x7%+ 3x%° - 2) npu x=9

. Haiinute 3HaueHne BoIpaKeHUs a*+hatd npu a=-2.
2+a

10. BekTop a cocTaBiSeT ¢ MOJOKUTENbHBIM HamnpasiieHueM ocu OY 120°. Haiitu

KoopAuHATY Y BEKTOpA d, €CJIM U3BECTHO, UTO | a | =23
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

HaiizuTe 3HaUCHHE BRIpAKEHHS a’-8a+16 npu a=2.
a-4
HailiguTte miomaabs 4YeThIpeXyroibHUKa ¢ BeplIMHamMu B Toukax A(-4;-1), B(-
1;-1), C(6;3) u D(-5;3)
[Ipu Kakux 3HaYEHUAX X KBAJIPATHBIN TPEXWICH X~ 5x+6 paBeH HYIIO?

CKOJIBKO CYIIIECTBYET CIOCOOOB paccaauTh 8 rocTedl Mo BOCBMH MeCTaM 3a
CTOJIOM

Bbruncianthb ckanspHoe npousseneHue ach, eciau a=8, b=5u L (a,b)=x
[Tponoreniuposath: logex= 2logca+logch-1
[IponorapudmupoBaTh 0 OCHOBAHHIO a X=ah:C
Haiinure paccrosaue mexay Toukamu C(-15) u D(4,5)
7

Boraucnuts :L0gg 16 + L0gy7 9

3anuimuTe B BUJIe 0ECKOHEUHON NIEPUOIUYECKOM IpoOu yuca:

3ul

HaI?IIZI/ITe iHa‘{eHI/Ie BBIPAXKECHUSA V7 - \5
V7-N5 NT7H5

Cpasnure : 0, 389999... u 0, 389. ITwu 22\7

Beruncnuts : 2,5"092,5 10+1

Boruucmuts : 52 -9 1°

Jlano: AABC, L A= 90°, AB = 90cm. Uepe3 cropony AC mnpoBeneHa
IJIOCKOCTh O, oOpasyrmias ¢ 1miockocTteio AABC yron 30° . BblumciauTs
paccrosiHue OT BepIIMHbI B 10 miiockocTu a.

Cpasrnte: 7° 1 4%

B npamoyronsHoM Ttpeyroaphuke ABC yronm B- npsamoi, AB=3,CB=4.
Haiinure ckanspaoe npoussenenue CA-CB.

Borunciauts: 647° - 417 - (89) 3,

7.4 OueHoYHBIE CPEACTBA IJI MPOBeIeHUsI POMEKYTOUYHOM ATTeCTAIIMU
TECTBI.

B mapke mocaxeno 100 mepeBneB: O6epe3 u | 1 | 60
kieHoB. bepesbl coctaBustor 30% ot Beex | 2 | 70
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nepeBbeB. CKOJIBKO KJIIEHOB B Mapke?

80

JPYroM OTBET

3
4
2 | Cxompko xBampatHeIX MeTpoB B 10% ot 1|1 | 1000 M°
ra? 2100 M
3| 10m°
4 | apyroii oTBET
3 | YOpocTuTh BEIpaKeHHE: 11|2(x-2)
20+4 2 | 2/(x-2)
0> -4 3 | 2+(x-2)
4 | npyroii oTBET
4 | Haliqute cpennee apumMeTHIecKOe YUCET: 18,44
7,82; 8,24; 9,26. 28,42
38
4 | apyroii oTBET
5 | Beruucnure: 1| 28128
111 2 | 8128
2-22.24.28 312
4 | npyroii oTBET
6 | Haligure X U3 mponopiuu: 11|91/210
L7 2 | 90/210
1,3.7—0,50.6 31792/210
4 | apyroii oTBET
7 | Pemnte HepaBEHCTBO: 1),.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | apyroii oTBET
8 | Pemmte HEpaBEeHCTBO: 1| (—o0;0]U(3;+x)
0 <0 2 | (—=;0]
3-6 3 | [Bi+e)
4 | npyroii oTBET
9 | Pemmte HepaBeHCTBO: 1[-1;1]
& -1<0 2| (-1; 1)
3] (-1;1]
4 | npyroii oTBET
10 | Pemmre ypaBHEeHHE: 1 | x=0, x=4
46-8°=0 2 | x=0
3 | x=4
4 | npyroif OTBET
11 | Pemmure ypaBHEHHE: 1 |x=15 x=9
0 2 | x=-15
374 3 [x=9
4 | npyroii oTBET
12 | Pemmre ypaBHEHHE: 1| x=6
J6+3=3 2 | x=-6
3 | x=3
4

JIPYrOM OTBET
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13 | Haiitu obmacth onpezaenenus QyHKIINN: 1 | x<6
. 1 2 | x>6
6-0 3 x>0
4 | npyroii oTBET
14 | YxaxuTe mpn Kakux 3Ha4eHUAX X GyHKIMA | 1 | (—o0;—/2) U (+/2;+00)
6=-0°+2 nOpUHMMAaeT  OTPHLATEIbHBIE | 2 (—~/2:4/2)
3HAYCHUS 3] \/5 5
4 | npyroi OTBET
15 | Haiiniure nsaThlidi  wieH reomeTpuueckoi |1 | 1
IIPOrpeccuu, eciu a =1 u ¢ :% 2 116
15
3|1
18
4 | npyroii oTBeT
16 | Haiinute koopauHaThl cepeauHbl orpeska | 1 | (2; 3)
MN, eciiu M (1; 2); N (3; 4) 2 |(0;0)
31(1;1)
4 | npyroii OTBET
17 | Haiigure paamyc OKpy»XHOCTH, omucanHou |1 | /365
OKOJIO TPSIMOYTOJILHOTO TpPEYTrOJbHUKA C 2 ™M
katetamu 13 cm u 14 cm 2 115 em
3 |16cm
4 | npyroii oTBET
18 | Haitnure cTopoHy KBajpara, paBHOBENUKOro | 1 | \f12 cm
HPSIMOYTOJIbHUKY CO CTOPOHaMH 3 cM U 4 cM | 2 J13 oM
3|14 em
4 | npyroii oTBET
19 | Haiigure IJIoNIAb npaBuiibHOTO | 1 % oM
TpPEeyroJibHUKa CO CTOPOHOH 3 cM 4
2 [9cem’
3|3 em?
4 | npyroi OTBET
20 | Haiinure  pamuyc  okpyxHoctH, ecau |1 | 57/6 cm
LEeHTpainbHOMY yriay B 150° coorBeTcTBYET | 2 | 6 cM
Iyra JIMHOW 277 CM 3| 1cm
4 | npyroii oTBET
Bapuaat Ne 0 -1
Ne BapuaHTsel 0OTBETOB
i ConepxxaHnue 3aJaHUuA A 6 B T
2
1 Haiitu 75% ot uucna: (0,75;%) -9 |-6 6 5,25 0,6
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a c¢ 1
Yrpoctuthb (— +—— 2) :
2 c a a—c 0,5 1 0 %) 4
Y BBIYUCIIUTh IpU a =2, C = 0,5_1
LA 0
3 Berauciouts: 0,125° +(§) —4714 6 4,75 |2 1 0,25
Haiiti o6macte onpeneneHus pyHKIum: (X > 2 X#2
4
y=1g(9x — 14— x9) x<7 [FT X2 x>2 Ly
Pemuth mokazarenbHOE HEPABEHCTBO:
5 0.5 > 0,25 X<—2 [X>-2 |Xx<2 x<0 x>0
Pemmuts norapu()MUUECKOE YPABHEHHUE: | X =+ +/8 _ _ _
6 loge(3x% + 10) = 2 Z X=5  X=5 0 X=5
Pemmth TpuroHoMeTpruUuecKoe LI . LI R L
7/ |ypaBHEHHE: 6 x=¢ x=3t ik 3
sinx=0,5
Haiiti mponsBoaHyto GyHKINH
2
8 _x+2 2 s 2 0 1
x—1
Y BBIYUCIIUTH €€ 3HaYeHUe TIPH X = 2
9 Pemuts ypaBHenue 21++/2x-7=x |x=16 |[x=18 x =4 x=18 x=28
yp x=22 |x=28
B ocHOBaHMM NIPSIMOI MTPU3MBI JIGKUT
10 |kBazpar. /naroHanab OCHOBAHMSI V2em, [242 4ot 12 e NP 46
JMaroHaib OOKOBOM I'paHH 2 CM. M’ oM’
Haiiti 06beM TIpU3MBL.

OtBernl: 1-A;2-B;3-T14-A;5-B;6-B;7-B;8—A;9-J;10-T;

Bapuant

NeO-2

Ne C BapuaHTs OTBETOB

wn |COAEpKanNEe 3anaHus A 5 B T i
Haiitn uyncno, 80% koroporo 1

1 4 2 — 0,2 0,16 0,25 1
COCTaBIISICT 5 (2,5-2) s
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(a+1)°
YHPOCTI/ITB m )
2 N 4 3 1 8 -2
Y BBIYUCIIUT NPU a = (EJ
0
3 Borapciutb: 163/9:44/3-3 e lavz |12 1 0
Haiiti o6macth onpeaeneHus
4 |Pymicumm: . X#25[x>2 [x#2 |x#1 |x=0
Y= 5x—10
Pemnts nokazarenbHOE HEPABEHCTBO:
+1 -
S) 5 55"s 15 X<2 |x>2 [x>1 |x>0 X>-—1
Pemutsh norapupmuyeckoe y =
6 |ypaBHeHue: _ X=64 [x=40 |x=4 |x=1
_ 256
4-logsx =16
PemuTs TPUrOHOMETPUIECKOE ] (NS W SN DN S
7  |ypaBHEHHUE: =3 4 3 x=J4mk
tgx=1
Haiitn nmpousBoaHyto pyHKIUN Y =
8 |sinx V3|l !
U BBIYMCITUTE €€ 3HAYCHUE PH  X| == |- - 1 0
=7/6
9 Pemnts ypaBHeHHE 0 3 4 | =3 * :30
X = x= X= _ X =
(x2—4x}\/x—320 x=4 x =4
VYroi npu BepIIMHE OCEBOTO CEUEHUS NG
10 |KOHYca paBeH 90°, JTUaMETP 2 o YNEX: 73 T ar ot T oo
OCHOBaHUS PaBEH 2 CM. oM’ oM 3
Haiitn 06pem KOHYyCa.
OtBerl: 1-T';2-A;3-b;4-B;5-B;6-A;7-B;8—-A;9-T; 10— 1
Bapuaat Ne 0 — 3
Ne BapuaHTh OTBETA
i Conepxxanue 3ajaHus A B C D
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1  |BbramciuTs: % : (2% + 0,1) 0,25 25 025 |25 6,25
J10-6
2 YIpocTuTh: —,/0,09 0,01 1 0,5 0,1
P 2 a5
o 0
3 Haiiti uncio, ecnmu 92 % ot 3TOrO0 yncia 200 50 20 169,28
coctanJisier 184
-4 9
YrpocTuTs: i
4 : o2 2 -2 0,25 |-0,25
Y BBIYUCIUTH ipu € = — 0,5
5 2(x+2 2(x-2
5 | Coxpa o6 2x° +2x-12 3 x+5 3 1 2x—10
KpaTUTh b: = =
P AP 3x+9 6 12
2 2
6 YHpocTuTs: 2b—4b . 26" 1 ) -1 _b+l 1
b+1 1+b b b |1-2b
Boluncnuth KOOpUHATHI TOUKH ITEPECEUSHUS (2;— 45
7 | byHKIMIA: 5) ’ (1; 6) 0) " 1(2; 5)
y=5X+5 m y=-2x-9
. B >7 < _
8 Pemuth HepaBeHcTBO: 3 —5(2x +4) > 7 «>_3|r<3 XS X <_3
2x 0,3
B paBHOOEIpeHHOMN Tpanenuu OCTPhIN yroi
g |paBeH 45°, Gokosast cropora 4+/2 cm, a 40 eni 124 e 148 eni? 164 on?
BEPXHEE OCHOBAHUE 6 CM.
Halitu niomane tpanenuu.
OnpenenuTs, MPOXOAUT JHU rpaduK QyHKIHH DOXO HE
10 y=—0,5x*+2x—0,5 uepe3 TouKy (4; poxom) poxo |—
UT
3,5) AT
Oteetei: 1)B; 2)D; 3)A; 4)B; 5C; 6)A;, 7)A; 8)D; 9)A; 10)C;
Bapuant Ne 0 - 4
Ne C BapuaHTh OTBETA
W onepkaHue 3aJaHUS A B C D
1 BeraucimTs: (9lz3l—ﬁj:2 12 5 0,5 0,2
4 8 25)5
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2 Haiitu 0,5 % ot umcna 10. 2 0,2 0,05 0,01
3 Haiitu x u3 npomopuuu: 9,6 :11,2=(7,5—x) : 35 3 55 6
0,5
[IpencraBut B BUjie CTENEHU C OCHOBAaHUEM A 3 3
4 LS B < |a o
a?-a?-Ja a a
4x 4 4Cx=p) x 4y
5 YopocTuts: 5 x? = yf PR
X" =y x+y x+y X—y X" =y
5 Haiitu cymMmy KOpHEN ypaBHEHMUS: 6 2 9 9
(Bx+3)(3—-2x)=0 8 8
. |x—6y=-2
7 Peumuts cuctemy ypaBHEHUI: (8;-1) |(-8;-1)[(-4;1) |((4;1)
2x-3y=5
X<— [X>-—
8 Peumts HepaBencTBo: 3(1 —x)—(2—-x)<2 [x<0,5 05 05 X >0,5
HaiiTu nomanas paBHOCTOPOHHETO
9 TPEYTOJILHUKA, BEICOTA KOTOPOI'0 paBHA 23 42/5 ¢ 116 e 18 end? 216\/§ CM
CM. M
aS’
=1 28 2
10 |Beipasuts h u3z popmyisr: S = 1/% h= as |k 2|lh=— |h= 257
a 2 a a
OTtBeTsI:
B, 2)C;, 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuant Ne 0 - 5
Ne C BapuaHThl OTBETA
W onepXKaHUE 3aJaHUI A B C D
2 _ 1
1 Boruucnute: f(x) = % npu X :% ? é D NG
2 Haiitu 27 % ot uncna — 1 1 4 1
3 12 3 7
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N . ) 2 _
3 Haiitu cymmy kopHel ypaBHeHus: (x + 1) = 10 -3 10 3
11 -x
[IpencTaBuTh B BUJIE CTEIICHU C OCHOBAHUEM N 5
305 4 n
4 2t pd = |1 4n°® 4n?
== T n
0,527" -n’
(a® —6a+9)(4da+12) . [2@%+ >
5 YHpoCTUTE: +18 2a 2(a+3) 2(a-3)
2a—6 18)
Haiitu o6macts onpeneneHus GyHKIUU: N
6 | _ x-3 55 k=3 k>3 x> -2
Nx+2
4x—-6y =26 2
7 Pemunth cucteMy ypaBHEHMI: Y 2 (2;3) [(-3;2) [(2;-3)
5x+3y=1 3)
x 2x _1 1
8 Pemuth HEpaBeHCTBO: ¥ ————<— X<6 |x<— [x=2-2 |[x< -2
2 3 3 6
[IpssMOyTOABHUK CO CTOpOHAaMH 6 CM U § CM 2
. on 2
9 BIMCAaH B OKPYKHOCTb. Haiitu nnuny ot Smecm |10mem |5mem
OKPY>KHOCTH.
2 475 R [27R
10 |Beipasute T u3 Gopmymbl: g = 47[2R r= iﬁz— r=2z %_ a
T a
Oteets: 1) A; 2)B; 3)B; 4)C; 5A; 6)D; 7)D; 8)C; 9)C; 10)C;
Bapuant Ne 0 -6
Ne C BapuaHThe 0TBETOB
o |CoAepxKanue 3ananus A B B r 1
Hawitu 150 % ot uucna: |
1 0,4:(43_8@ -5 |-15 [-015 |1 -1
5
Yrpoctuth (l— ! j 4
2 P b a+b) b o @ |2 5 |1
u BerucuTh ipu a=0,2 b=0
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A
3  |BBIYHCIIHTS: [(gj — E] +4.39°10,2 |45 15 5 1
Haiitu o6macth onpeneneHus GyHKIUN: -
4 1 x>0 [x#3 |x=0 x #— X # 3nk
y=5- 3
3sin3x
5 Pemuth HOKa3aTe/bHOE HEPABEHCTBO: X < — 52 <2 «>1 Ixs3
3 >27 3
Pemmte norapudpmmdeckoe ypaBHEHHE:
6 log,(x + 12) = 2 4 -3 10 -10 |1
Pemnts Tpuronomerpuyeckoe
T
! ypaBHEHHE: tg(x —~ gj =-1 mk |3mk " Tk |=3nk |0
Haiitu npon3BoaHy0 pyHKIUU:
8 y=(3x-1)(2-3x) -2 |1 3 6 9
Y BBIYHCIIUTH e¢ 3HaueHue mpu x = 0
_ _ x =6 x=3 _
9  |PemmTsh ypaBHEHME Vx+3=9-x x=6 (x=13 | _ 13 |y=13 x=0
[Iomane oceBoro cevyeHus NpsiMoro
10 |ommuaApa paBHa 12 CMZ, BBICOTA 3CM. 12? 36? At om® 27[3?/5 6113\/5
cM cM cM cM

Haiitn 06bem munuHapa.

OtmBerel: 1 -B;2-T1';3-T;4-T';5-B;6-A; 7-B; 8- 1;9—-A; 10— A;
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8.10IOJIHUTEJIbHOE OBECHHEYEHUE JUCIUIIJINHBI

[Ipunoxenne 1. KpaTkuii KOHCIHEKT JICKIIMOHHBIX 3aHATHN
JEKITHA Ne 32
Tema: KTACCUOUKALMS CIYUANUHBIX COBBITUN. KITACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HETIOCPEJICTBEHHBIN ITOJICYET BEPOSITHOCTU. IIPUMEPHI.

PesynpTar, wWcxom wucCHbITaHUS Ha3bBaeTCs coObITHEM. COOBITUSAMH  SIBJISFOTCS:
BbINajicHue repba uiu nudpsl, MonajaHue B 1eNb WIA MPOMaX, MOSBICHUE TOTO WM MHOTO
Yucja 0YKOB Ha OpOIIEHHOW UTpalbHON KOCTH. {151 0003HaueHUsI COOBITUN UCTIONB3YIOTCA
Oonbire OykBbI TaTUHCKOTO andasuta: A, B, C u 1.1.

Ecau npu kaxa0M UCTIBITAHUH, TIPU KOTOPOM MPOUCXOTUT COOBITHE A, MPOUCXOIUT U
cooeiTrie B, To roBopsaT, 4yTo A Bieder 3a coOoii cobbitne B (BxoguTr B B, sBmsieTcs
YaCTHBIM CilydaeM, BapuantoM B) umu B Bkirogaer coObitie A, n 0603Hauaror A & B.

JIBa COOBITHS HA3BIBAIOTCS COBMECTUMBIMH, €CJIHM TMOSBICHUE OJHOTO W3 HUX HE
UCKJTIOYAET MOSABJICHUE JPYTrOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

2 coOBITHS HAa3BIBAIOTCS HECOBMECTHMBIMHU, €CJIM TMIOSBICHUE OJIHOTO W3 HUX
UCKJTIOYAET MOSBIICHUE JPYTOTO B OJTHOM M TOM K€ UCIIBITAHUU.

HecoBmecTtumocTh 0oJiee 4eM IBYX COOBITHN B JTAHHOM HUCHBITAHWH O3HAYaeT HX
MOMapHYI0 HECOBMECTUMOCTb.

JBa coObiTusi A U B Ha3pIBaloTCsI MPOTHUBOIIOIOKHBIMU, €CJIM B JJAHHOM HUCTBITAHUU
OHM HECOBMECTUMBI M OJHO H3 HHUX oOs3atenbHO mpoucxoaut. (CoObiTHe,
TIPOTUBOIOIOKHOE COOBITHIO A, 0603HAYa0T A .

CoObITHE Ha3bIBAETCS JOCTOBEPHBIM (0003HaYaeM L)), €CJI B IaHHOM UCIBITAHUN OHO
SIBJISIETCS. €TUHCTBEHHO BO3MOXXHBIM €T0 HMCXOJOM, M HEBO3MOXHBIM, €CJIM B JaHHOM
UCIIBITAHUM OHO 3aBEIOMO HE MOXeT mpou3ortu. CoObITHE HA3bIBAETCS HEBO3MOKHBIM
(o6o3Hauaem ), eciu B pe3ynbTaTe UCIIBITAHUS OHO BOOOIIE HE MOKET TPOU30UTH.
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CoObiTHE A Ha3bIBaeTCs CIy4YailHbIM, €CJIM OHO OOBEKTUBHO MOKET HACTYNUTh WIN HE
HACTYNUTh B JAHHOM UCIIBITAHUU.

Anrebpa coOBITHIA.

Cymmoii coosiTuii A u B HazbiBaetcst cobbitie C = A + B, cocTosiiiee B HaCTyIJIEHUA
1o KpaiiHell Mepe OHOro U3 coOobITuil A miu B.

AHAJOTUYHO CYyMMOUM KOHEUHOTO YHUCIa COOBITHI A1, Ay, ..., Ax Ha3bIBA€TCs COOBITHE
A= A+A, + ... + Ay, cocrosiiiee B HACTYIUIEHUH XOTs ObI 0J{HOr0 U3 cooObITHit Al, (1 =1, ...,
K).

W3 onpenenenus cienyet, yto A + B = B + A. CpaBeuinBoO TakXe U COYETATEIbHOE
cBoiicTBO. OqHako A + A = A (a He 2A).

[TpousBenenunem cobbiTuii A U B Ha3biBaeTcsa coobiTue C = AB, cocTosiiiee B TOM, 4TO
B pe3yJbTaTe UCIIBITAHUS MPOU3OILUIH U COOBITHE A, U cOObITHE B.

AHAJIOTMYHO TPOM3BEACHUEM KOHEYHOTO 4yuciia coobiThii Al, A2, ..., AK Ha3pIBaeTCs
coobiTie A = A1A2...AK, cocTosiee B TOM, 4TO B pe3yJIbTaTe MUCIBITAHUS MPOU3OIILIHA BCE
yKa3zaHHbIE COOBITHSI.

N3 onpenenenus HenocpeacTBeHHo cieayer, yto AB = BA. CrhpaBeqiuBbl Takxe
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBl. OHaKo AA = A (a He A?).

['oBOpSIT, YTO COBOKYIMHOCTh COOBITHH 00pa3yeT NOJHYK TpYNNy COOBITHI Jis
JAHHOTO HCIIBITAHUS, €CIIM €ro Pe3yJbTaTOM 00s53aTeIbHO CTAHOBUTCS XOTS Obl OJTHO M3
HUX.

PaccmoTpuM MONHYIO TPYMIy MOMApPHO HECOBMECTHUMBIX COOBITHH Aj, A,, ..., An,
CBSI3aHHYI0O C HEKOTOpPbIM HCHbITaHUEeM. [Ipeamonoxxum, 4YTO B STOM HCIBITAHUU
OCYILECTBIICHHE Kax0ro u3 coobrtuii Al, (I =1, 2, ..., K) paABHOBO3MOXHO, T. €. YCJIOBHUS

UCTIBITAaHHS HE CO3JAI0T MPEUMYIIECTB B MOABIEHUHN KAaKOT0-IMOO COOBITHS Tepea IPYyTUMU
BO3MO>KHBIMH.

CoObitust Ay, Ay, ..., An, 00pa3yronIye MOJHYIO TPYNIY MOMAPHO HECOBMECTHUMBIX U
PaBHOBO3MOKHBIX COOBITHI, Ha3bIBAIOT 3JIEMEHTAPHBIMU COOBITHIMHU (®).

CoOpiTre A Ha3bIBaeTCS OJIArOMpUATCTBYIONIMM cOObITHIO B, ecimn HacTymieHne
coObITHs A BIIeYeT 3a cO00ii HacTyIUIeHne coObITus B.

Knaccuueckoe ompeneneHue BeposTHOCTH. BepositHocTeio P(A) coObitus A
Ha3bIBaeTCAd OTHOLICHHE M/N 4YHciaa SJIEMEHTAPHBIX COOBITHH, OJIArOMPHUSATCTBYIOIINX
COOBITHIO A, K UACITY BCEX DJIEMEHTAPHBIX COOBITHI, T.€.

P(A)=m/n.
CBOMCTBA BEPOSTHOCTHU COBBITHUA:

1. BeposiTHOCTH 1OCTOBEPHOTO COOBITUS paBHA 1. JIeiCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO JOJKHBI 0JIArONPUSITCTBOBAThH BCE N 3JIEMEHTAPHBIX COOBITHH, T.€. M =N U,
cieoBareibHo, P(Q) =m/n =n/n=1.

2. BeposiTHOCTH HEBO3MOXKHOTO cOObITHS paBHa (. B camoM jiene, HeBO3MOKHOMY
COOBITHIO HE MOXKET OJIArONPUATCTBOBATH HU OJTHO M3 DJIEMEHTAPHBIX COOBITHH, T.€. M = 0,
otkyna: P(@)=m/n=0/n=0.

3. BeposTHOCTh CilydallHOrO COOBITHSI €CTh IOJOXKHUTEIbHOE YMCIIO, 3aKJIIOYEHHOE
MEXIy HyJIeM M eauHuIen. J[edCTBUTEeNbHO, CIydalHOMY COOBITHIO OJaronpusTCTBYET
JMIIb 4acTh U3 OOILEro 4yucia 3JeMeHTapHbIX coObITH. [loaTOMy B 3TOM citydae 0<m<n u,
3Hauut, 0<m/n<l. CnenoBarenbHo, O0<P(A)<l. T.o., BEpOSTHOCTH JIIOOOTO COOBITHS
yIOBIIETBOpsieT 1BOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpenenenust BEpOSTHOCTU CIEYET, YTO FIEMEHTAPHBIE COOBITUS
SBJISIFOTCS. PABHOBEPOSITHBIMH, T. €. 00J1a/1al0T OJJHON U TOH K€ BEPOSATHOCTHIO.
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CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJIM3KU K HYJIO) WJIM OYEHb BEIUKU
(OnM3KKM K €IMHUIIE), Ha3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH HUJIH
MPaKTUYECKU JOCTOBEPHBIMU COOBITHSIMHU.

CTATUCTUYECKOE OIIPEAEJIEHUE BEPOATHOCTU COBBITUA U
YCJIOBUA ET'O IPUMEHUMOCTU. [TPUMEP.

CratucTudyeckol BEpOSTHOCTHIO COOBITHUST A Ha3bIBA€TCSI OTHOCHTENbHAs 4YacToTa

(4acTocTh) MOSBJICHUS 3TOrO COOBITHSI B N TPOU3BEACHHBIX UCTIBITAHUSX, T.€.
RO—e>—"

I'ne P(A) - cratucruueckass Bep-Tb coObITHS A; W(A) - OTHOCHTEIBHAs 4YacToTa
(4acTocTh) COOBITHS A; M - YHUCIO HCIBITAHUHN, B KOTOPHIX TOSIBUIOCH COOBITHE A; n -
o0111ee YMCI0 UCTIBITAHHH.

B otnuume ot «wmartemaruueckoi» BeposiTHocTH P(A), paccMmarpuBaeMoil B

KJTACCHMYECKOM OIpEe/IeIeH!H, CTaTHCTHYeCKas Bep-Tb P (A)  gBiseTcs XxapakTepHCTHKON
OTBITHOM, 3KcmepuMmeHTaibHOH. Ecnu P(A) ects nons ciydaeB, OnaronpusTCTBYIOIIMX
COOBITHIO A, KOTOpasi OINpeAe/sIeTCS HEMOCPEICTBEHHO, 0e3 KaKMX-TH0O0 HCIBITAaHUH, TO
P(A) ectp mons Tex PaKTUYECKH NMPOU3BEIECHHBIX MCIBITAHUM, B KOTOPBIX COOBITHE A
MOSIBUJIOCH.

Cratuctuueckoe onpeaeieHue Bep-Th, Kak U MOHSITUS U METOJbl TEOPUU BEPO-TEH B
1EJIOM, IPUMEHUMBbI HE K JIIOOBIM COOBITHSIM C HEOIpPEAENIEHHBIM HCXOJ0M, KOTOphIE B
KHUTEUCKON MPAKTUKE CUYUTAIOTCS CIIY9ailHBIMH, a TOJIBKO K TEM U3 HUX, KOTOpBIE 001aal0T
ONpEIETICHHBIMU CBOWCTBaMU.

1) PaccmarpuBaemMbie COOBITHS 1.0. HCXOJIaMU TOJILKO TEX MCIBITAHHUMA, KOTOPBIE M.0.
BOCITPOM3BE/ICHBI HEOIPAHUUEHHOE YUCIIO Pa3 MPHU OJTHOM U TOM K€ KOMIIJIEKCE YCIOBHUM.

2) CoObITHsI TOJDKHBI 00J1a/1aTh TaK HA3bIBAEMOM CTAaTUCTUYECKOW YCTONYMBOCTHIO,
WIM YCTOWYMBOCTBIO OTHOCHUTENBHBIX YAaCTOT. OTO O3HAYAET, YTO B PA3JIUYHBIX CEPUSIX
WCTIBITAHUM OTHOCHUTEJNIbHAS YacTOTa (YACTOCTh) COOBITHSI U3MEHSETCS HE3HAYUTEIBHO (TEM
MEHBIIIE, 4YeM OOJbIIe YHCIO WCIBITAHUN), KOJEOJSACh OKOJIO IOCTOSIHHOTO 4YHCIA.
Oka3zanoch, YTO OJTHM IIOCTOSIHHBIM YHCJIOM SIBIISIETCS BEPOSTHOCTh COOBITHUS. DakT
PUOTIKEHHS. OTHOCUTEIBHOMN YaCTOTHI, MM YaCTOCTH, COOBITHS K €r0 BEP-TH IIPH | 4HCIA
UCIIBITAHUW, CBOJSILIMXCS K CXEME CIIy4aeB, MOATBEPKAACTCS MHOTOYUCICHHBIMU
MAacCOBBIMU  JKCIIEPUMEHTAMH, MPOBOJAMMBIMH  Pa3HbIMH  JIMIIAMH CO  BpPEMEH
BO3HUKHOBEHHUS TEOPUU BEP-TEH.

3) Uucio ucneITaHui, B pe3yyIbTaTe KOTOPBIX MOSBIAECTCS COOBITHE A, TOJXKHO OBITh
JIOCTaTOYHO BEIUKO, MO0 TOJBKO B ATOM CIIy4ae MOXHO CUMUTATh Bep-Tb COOBITHUS P(A)
npuOIMKEHHO DPAaBHOW €€ OTHOCUTENbHOM 4YacTtoTe. Pe3tomupys, MOXHO cKa3zaTb, 4TO
TEOpHUsl BEP-TE€H M3ydaeT JIUIIh TaKhe COOBITHS, B OTHOIICHUH KOTOPBIX MUMEET CMBICT HE
TOJILKO yTBEpXKICHHE 00 HUX CIy4allHOCTH, HO M BO3MOXHA OOBEKTHBHAS OICHKA
OTHOCUTEJIbHOW YacTOThl WX TNOsIBJICHUs. Tak, yTBEpKIECHHE, YTO TPU BBHINOIHEHUU
OTIPEICIEHHOTO KOMILJIEKCA YCJIOBHM S BEPOSTHOCTH COOBITHS = p, O3HA4YaeT HE TOJBKO
CIIy4allHOCTh COOBITHSI A, HO W ONPEIENEHHYIO, JOCTATOYHO OJM3KYI0 K P, JIOJIO
NOSIBJICHW COObITHST A mpu  OOJBIIOM 4YHCIE WCHBITAHUNA; a 3HAYHUT, BbIpaXkaer
oTnpeieICHHYI0 00BEKTUBHYIO (XOTS U CBOCOOPA3HYI0) CBSI3b MEXKY KOMIUIEKCOM YCIIOBUI
S 1 cobbITHEM A (HE 3aBHUCSINYIO OT CYOBEKTUBHBIX CYXACHUN O HATMYUU 3TOU CBSI3U TOTO
WM MHOTo Jinua). M naxe mpocTo CyleCTBOBAaHUE BEPOSITHOCTH P (KOTJa caMo 3HaYEHUe p
HEU3BECTHO) COXPaHsET KAUECTBEHHO CYTh 3TOI'0 YTBEP>KIEHUS, BbIJICJICHHYIO KyYPCUBOM.

Jlerko mnpoBepUTh, UYTO CBOWCTBA BEpP-TH, BBITEKAIOIINE U3 KIACCUYECKOTO
OTIpeJICTICHHUS, COXPAHSIIOTCA U MPU CTATUCTUUYECKOM OIPEACIICHUH BEPOSITHOCTH.
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3ameuanue: 1) Craructuyeckas Bep-b MOXKET ObITh HaiiieHa TOJILKO TOCIe
IOPOBE/ICHUS OMBITOB, a JUIsl KJIACCUYECKOM BEPOSTHOCTH ONBITHI HE HYXHBI. 2)
Craructrueckas Bep-Thb MOJNY4AaeTCs PA3IMYHON IS Pa3HBIX CEpUH OMBITOB, OJHAKO IPU
JOCTAaTOYHO OOJIBIIIOM KOJIMYECTBE ONBITOB MPAKTUYECKU JOCTOBEPHO, YTO CTATUCTHUYECKAs
Bep-Tb OyJIeT CKOJb YrOJAHO Majo OTJIMYaTCid OT KJIacCHYecKol Bep-TH (YyCTONYMBOCTH
CTaTUCTUYECKOIN BEPOSTHOCTH).

Hpunoxenne 2
IIpakTHuyeckas padora
IIpumeHeHne NPOM3BOJIHOM K MOCTPOCHUIO rpaduka pyHkumun
HEJIb PABOTbBI: wHayuuThcsi mnpuUMeHSATh mpaBuia AuQepeHInpoBaHUS  TPHU
uccie0oBaHuU QYHKIUN U MOCTPOEHUS IpaUKOB.
J11s1 BBITONTHEHUST paOOThl HEOOXOAMMO YMETh TPOU3BOAUTH UCCIEAOBAHUS (YyHKIINIA
C TIOMOIIIbIO TPOU3BOTHOM U CTPOUTH TpaUKH.

1) f(x) =x°® —12x +11;

2) f(x) =x*—16x2-2;

3) f (x) = 4x® — 21x ? + 18x + 20;
4) F() =(x-2)*(x+2);

5) f(x) = In(x® — 2x + 4) ;

6) f(X) =x+e™;

NE)=x*(x-4);

8) f (x) =x3 —12x + 1;
9) f(x) =In(x* +1);

10) f(x) =5x2 +20x+9;
11) f(x) = -2x* +8x—9;
12) f (x) = x(x* = 4) ;

13) f (x) =x° —12x * + x —1;
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14) f(x) =—x* +15x° —x—250;
15) f(x) =x" —4x° ~18X" +45;

IIpunoxenue 3.
JK3aMeHAlHOHHBIN OnJIeT
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoii @enepanuu
¢unmman peneparbHOro rocyJapCTBEHHOTO OIOKETHOTO 00pa30BaTeIbHOIO
YUPEKICHUSI BBICIIETO 00pPa30BaHUS
«KyOaHckuil rocyjapcTBEHHbIN YHUBEPCUTET» B T. | elneHIKuKe
CnenunansHocTs 09.02.03 IIporpammupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX
JucuunnuHa
«Maremaruka: anredpa, Hayaia aHaJnu3a, TeOMETPHI»
Bbuier NelS
1.  TlousTtue norapupmudeckord pyHkipu. O6IacTh ONpeeNeHns U 00J1aCTh 3HAYCHUSI.
I'paduk morapudmudeckon GyHKIIHH.

2. Terpasap.
2
3. Coxpatuts gpoop; = 22 ~12
3x+9
IIpezcenarens nMpeaMeTHOMH (ITMKIOBOH) KOMUCCHH JL.B. XKyk
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JIMCT
u3MeHeHul paboueil yueOHON mporpaMmbl O AUCLUIUIMHE
[1/1.02 Marematuka: anreOpa, Hayajga MaTeMaTH4YE€CKOTO aHaIu3a, FeOMETpUs

JloronHeHus 1 U3MEHEHMsI, BHOCUMBbIE B pab0vyt0 MporpamMmy JTUCHUTIIHHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopbiii ConepxaHue BHOCUMBIX
JIOTIOJIHEHUN 1 BHOCSITCSI U3MECHEHUS JIOTIOJTHEHUH, U3MEHEHUN
W3MEHEHUN

[Ipennoxenue
paboronarens

IIpennoxxenue
COCTaBUTEJIS
IPOrpaMMBbl

[Ipuobpetenue, Paznenbt Ne2.4.5 u No5 OOHOBIICHHE TIEPEYHS
u3aaHue aureparypsl, | IlepedyeHbp OCHOBHOM 1 JIATEPATYyphI
OOHOBJICHHE MEPEYHS U | IOMOIHUTENILHOMN JIUTEPATyphI
conepxanust ObC, 6a3
JTAHHBIX

VYTBepKaeHa Ha 3acelaHuM MpeIMETHOM (I[MKJIOBOM) KOMHUCCHM MaTeéMaruuyecKux |
€CTeCTBEHHOHAYYHBIX TUCHUIUIMH TpoToKod Ne 1 ot «30» aBrycra 2019 1.

p
3aMecTuTens Aupekropa o YP duinana " s{ -~ T.A. Peaynenko
«30» aBrycra 2019 L.

3aBeayromias cekTopoM OMOIMOTEKH (puIHana 7/[ % / JL.I". CoxonoBa

«30» aBrycra 2019 I.

WmsKkeHep-51eKTpOHUK (IPOrpaMMHO-UHPOPMALOHHOE /_Aff/
obecrneueHue 00pa3z0BaTEIBEHOM TIPOTPAMMEI) A.B. Cmeranun
- «30y%» aBrycra 2019 .
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Penenzusn
Ha y4eOHy10 nporpamMmy yuebHoi quctmmumnsl [1/1.02 Martemartnka: aaredpa,
HAYA/1a MATEeMATHYCCKOI0 AHA/IH3A, TeOMETPHSA
g cnetaibHocTh 43.02.11 INocrnHHYHBIH cepBHC

PabGouas nporpamma y4eOHOM JUCLMIUTHHBI I171.02 Marematuka: anrebpa, Hauaia
MaTeMaTH4YeCKOro aHajau3a, reoMeTpust paspaboraHa Ha OcHOBe TpeboBaHuii DenepanbHOro
rOCyZapCTBEHHOr0 oOpazoBarenbHoro cranaapra (nanee — ®OI'OC), npenbpsBnsieMBIX K
CTPYKTYpE, COAEPXAHHIO U pe3y/bTaTaM OCBOeHHs ydeOHoi aucumruiuabl [17].02 MaremaTuka:
anreOpa, HauaJla MaTEMAaTHYECKOTO aHAIN3a, FeOMETPHSI, B COOTBETCTBHH ¢ PexoMeHjaumsamMH no
OpraHu3alMM [OJy4eHusi cpeaHero obmero oOpa3oBaHMs B OpeAenax  OCBOCHHA
00pa3oBaTeNbHbIX MPOTpaMM CpenHero npodeccHoHaNbHOro o0pa3oBaHHs Ha 6aze OCHOBHOTO
obutero oOpasoBanus ¢ yderom TpebGoBanuii ®I'OC 1o CHEUUAIBHOCTH CpPEAHEro
npodeccuonansHoro  obpasosanus (manee CIIO) 43.02.11 TocTuHHYHBIH  CepBHC,
YTBEPXKIAECHHOrO NpHKa3oM MuHuctepctBa obpa3zoBaHus U Hayku Poccuiickoii @enepauuu or
07.05.2014 Ne 475, 3apeructpupoBad B Munucrepctse roctiuiinu Poccuu 26.06.2014 Ne 32876.

JlanHas nporpaMma SIBSETCS HAaCTHKO OCHOBHOH IpPO(ECCHOHATBHONH 06pa3oBaTeNbHOM
nporpammsl B cootBercTBuu ¢ ®I'OC cpennero (nmonxoro) obuiero o6pazosanus 1 ®I'OC no
cnenmranbHocTH CIIO 43.02.11 INocTHHUYHBIH CEpBHC MO crenHanbHOCTH «MeHemkep.

Pabouas nporpamMMa npeanonaraer pacnpeneneHse TeM 1 U3y4eHHe MaTepHaia 1no pasjenam:
OCHOBHBI€ TIOHSATHS M METOJAbl MAaTEMAaTHYECKOro aHajiu3a, 4YHCICHHBIE METOJbl pelleHUs
MPHKJIAAHBIX 33124, JIEMEHThl MATEMaTHYECKOH CTATUCTHKH, TEOMETPHH.

Conepxanue y4eOHOM IUCUMIIMHBI HAMNpaBieHO Ha (OPMHUPOBAHWE 3HAHHMH, YMEHHH H
HaBBIKOB CTYJEHTOB B 00JIaCTH MaTeMaTHYeCKHX BbIYMCIEHHH. B mporpammMe peann3oBaHbl
JUIAKTHYECKUE MPHHLHKIBI O00y4YeHHs: LEJIOCTHOCTb, CTPYKTYPHOCTB, OTPa){€Ha B3aUMOCBS3b
MEXY OTAEIBHBIMH IEMEHTAMH CTPYKTYPbI, Y4T€Hbl MEXIPEAMETHBIE CBS3H.

Temartuueckuil ian U coaepikaHue y4eOHOH AUCLUILIAHBI PACKPBIBAET MOC/IEN0BATENBHOCTE
NIPOXOJXKAEHHUST TEM, COOTBETCTBYET y4eOHOMY IUIaHy W pacnpeieneHHio wacos. B mporpamme
onpeneneHbl (opma NPOBENEHMS, LENH, 334a4d y4eOHOM IQUCLMIUIMHBI, IPEICTaBJICHbI
MaTepHatbl Ui TEKyIIeH u MPOMEKYTOYHOH aTTeCTallHH.

IMacnopt nporpamMmsl 00OCHOBAHHO U MOJIHO OTPAXKaeT COAEPIKaHHE NMCLUIUIHHBL, €€ POJib H
MECTO B TMOATOTOBKE CIEIHAINCTa CPEIHEro 3BEHa, PAcKpbIBaeT WEMH H 33Ja4H y4eOHOH
aucuMIuiueel. Onpenenexsl TpeGOBaHUS K YMEHHSAM H 3HAHHSM CTYACHTOB.

Ilepeuenr pexkomMeHIyeMOW OCHOBHOH W  JOMOJHMTENBHOW JIMTEpPATyphbl  BKIKOYAeT
o0uIeIOCTyNMHBIE HCTOYHHWKH, W3JaHHbiE B TOCTeNHee Bpems (He mno3gHee S5 jer).
[Tepeuncnennsie UuTepHET — pecypehl aKTyaibHbI U JOCTOBEPHBI.

Pabouas mnporpamma mucumiuinHbel «Matematuka: anrebpa, Havana MaTeMaTH4eCKOro
aHanu3a, reoMeTpHs» MOKeT ObITh PEKOMEHJIOBAHA JUTS HUCTOJIB30BaHH B y4eOHOM Mmpouecce
npu noArotoske no crnenuanbHocT 43.02.11 INocTuHUYHBIH CepBHC.

Penenzenr:

TTperoaBaress BBICIIEH KaTeropuy Gummana
OI'BOY BO «KybaHckuii rocy1apCTBEHHBIN yHnBep;; IT er»
B I. ['enenmkuke : -

JL.B. XKyk




Penenzns
Ha y4eOHy10 nporpamMmMy yueOHo# quctmiumnbl [1/1.02 Maremaruka: anredpa, nauana
MATEMATHYECKOT0 AHAJIN3A, TeOMETPHA
ans crieraibHOCTH 43.02.11 TNocTHHHYHDBIH cepBHC

Pabouasi mporpamma y4eOHON JUCLUTUTHHBI IMJ1.02 Maremaruka: anrebpa, Havaia
MaTeMaTHYeCKOr0 aHajik3a, reoMeTpus paspaboraHa Ha ocHoBe TpeboBaHuii PDenepanbHOro
rOCYAapCTBEHHOro oOpasoBarenbHOro crauzgapra (manee — ®I'OC), npenbsBiaseMbIX K
CTPYKTYpE, COJIEPKaHHIO U pe3y/ibTaTaM ocBoeHus yueOHoi aucummiunbl [1/1.02 Matemaruka:
anreOpa, Hayasa MaTeMaTHYECKOTO aHaIu3a, FeOMETPHS, B COOTBETCTBUH ¢ PekoMeHnanusmMu no
OpraHM3alMi  [OJyHeHHS cpeaHero ofwmero o0pa3oBaHusi B [peleiax  OCBOCHHA
o0pa3oBaTeNbHBIX TIPOrpaMM CpefiHero npodeccroHaipHOro 06pa3oBaHus Ha 0asze OCHOBHOIO
obutero oOpasoBanuss ¢ yuerom TpeboBaHuii @PI'OC 1o CHEHHAIBHOCTH CPEAHEro
npodeccuoHanpHoro  obpazoBanus (manee CIIO) 43.02.11 ToctuHM4YHBIH  CEPBHC,
YTBEPXKIEHHOro npuka3oM MuHucCTepcTBa 00pazoBanus W Hayku Poccuiickoit @enepauuu oT
07.05.2014 Ne 475, 3apeructpuposan B Munucrepctse octuuiuu Poccuu 26.06.2014 Ne 32876.

JlaHHas mporpaMma SBJISETCS YacThi0O OCHOBHOM mNpoQecCHOHANBHOH 00pa30BaTeNbHON
nporpammsl B cootserctBin ¢ ®I'OC cpennero (monHoro) obmero obpasosanus u ®I'OC no
cnenuanbHocTH CITO 43.02.11 I'ocTHHUYHBIH CEPBHC MO CNEUHATBHOCTH «MEHEemKep».

Conepxanve y4eOHOH IUCLMIUIMHBI HANpaplieHO Ha (GOPMHUPOBAHME 3HAHWH, YMEHHH H
HABBIKOB CTYIEHTOB B 00JIaCTH MaTeMaTH4eCcKuX BblMUCIeHHH. Pabodas nporpamma
TIPEANONAraeT pacrnpesesieHue TeM M U3YYE€HHE MaTepHaia 1o pasfenaMm: OCHOBHBIC TIOHATHS H
METObI MAaTEeMATHYECKOr0 aHaIW3a, YMUCICHHBIE METOJbl pEIUCHHsS MPHKIAAHBIX 331ad4,
JNIEMEHThl MaTeMaTH4YeCKOH CTATUCTUKH, TeOMETpuH. TemMaTH4YecKuil IIaH M COJEpXKaHHE
y4eOHOi IMCUUIUIMHBI PacKphIBAET MOCIEA0BATENBHOCTh NPOXOXKIAECHHS TEM, COOTBETCTBYET
y4eOHOMY IUIaHy W pacrpenesieHHio 4acoB. B mporpamme onpeneneHsl (GopMa NpOBEACHHS,
UenH, 3a1a4d  y4eOHOM JMCUMIIIMHBI, TIPEACTABIECHBl Marepuaibl Ui TeKyuwed wu
MPOMEXYTOYHOM aTTeCTAlMd. B nporpaMmMe peain30BaHbl AUAAKTHHECKHE PHHIIMIIB 00y YeHHs:
HEJIOCTHOCTh, CTPYKTYPHOCTH, OTpa)XK€Ha B3aHMOCBS3b MEXAY OTAENbHBIMH 3JICMEHTaAMH
CTPYKTYPbl, Y4TEHbI MEKXTIIPEAMETHBIE CBS3H.

IMacropt nporpaMmbl 060CHOBAHHO U MOJIHO OTPaXaeT COAEPKaHHE NUCLMIUIMHBI, €€ pOJib H
MECTO B MOATOTOBKE CIEUMAMCTAa CPEAHEr0 3BEHa, PacKphiBaeT eI H 3a1a4H y4eOHOH
aucuuIuiuHel. Onpenenensl TpeOOBAHUS K YMEHHAM U 3HAHHSM CTYIEHTOB.

[lepeuyeHs pekoOMEHIyeMOH OCHOBHONW W  JOMOJHMTENBHOM JIMTEPATYpbl  BKJIKOYAET
O0LIEOCTYNIHBIE HCTOYHHKHM, W3[aHHBIE B T[OCIeAHee BpeMs (He No3aHee S5 JieT).
[Nepeuncnenusie UHTEpHET — pecypChl aKTyabHBI H JJOCTOBEPHBL.

PaGouas mnporpamMa mgucuMIUIHHBL «Martemaruka: anreOpa, Hadana MaTeMaTHYECKOro
aHAIK3a, FEOMETPHA» MOXKET OBbITh PEKOMEHIOBaHA JUIS HMCIOJb30BaHHS B y4eOHOM Mpoliecce
npu noarotoske 1o crneuuansHocT 43.02.11 INocTHHHYHBIN CEPBHC.
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