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1. HACHOPT IIPOI'PAMMBI JUCIHIUTIJINHBI
.01 MatemaTuka: ajaredopa, Ha4ajia MATEMATUYECKOr0 aHAJIHU3a, TeOMeTPHs
1.1. O61acTh NPpUMEHEHH S MPOTPAMMBbI

Maremaruka sBisieTCs (PyHIaMEHTAIbHOM 00111e00pa30BaTEIbHON IUCHUILIMHON
CO CJIOKHBIIUMCSI YCTOMUMBBIM COJIEp)KaHUEM M OOITUMHU TPEOOBAHUSAMH K IOJTOTOBKE
00ydJaromuxcs.

OO0mme uenu u3y4eHUs MaTeMaTUKH TPAJUIMOHHO PEATU3YIOTCS B YETHIPEX
HaIlpaBJICHUSX
1) obmiee mpeacTaBieHne 00 UACIX M METO/IaX MAaTEMAaTHKH;

2) UHTEIJIEKTYaJIbHOE PA3BUTHE;
3) oBnageHue HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUAMHU U YMEHUSIMU;
4) BocnUTaTEILHOE BO3/ICHCTBHE.

Conepxanue ydyeOHON AUCIUILIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COJIepKATEIHLHBIMU JTUHUSAMH O0yUYEeHHS] MAaTEMATHUKE:

PabGouas mporpamMma AHCIUIUTMHBI SIBJISCTCS YacThiO IPOTPaMMBI ITOJATOTOBKH
CIIEIIMAIUCTOB cpenHero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO mo cnenuaibHOCTH
38.02.01. DxoHOMUKA M OyXTaITEPCKHA YUET (10 OTPACISIM).

1.2. MecTo IMCUMILUIHHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKHU CMENHAJTNCTOB
cpeJHero 3BeHa

Jucnummrnaa Marematuka: anredpa M Hadajla MaTeMAaTHYECKOTO aHaJM3a;
reOMEeTpHUsl M3y4aeTcsi B 00IIe00pa3oBaTeIbHOM LUKIE, HAa 0a3e OCHOBHOTO OOIIEro
00pa3zoBaHUsI.

JIns oCBOGHMsI JUCHMIUIMHBI OOyYarolIuecs WCIONb3YIOT 3HAHUSA, YMCHHS H
HaBBIKH, C(POPMUPOBAHHBIC HA ITArle OCBOCHHS MPOTPAMMBI 10 MaTEMaTUKE OCHOBHOMU
IITKOJIBI.

N3ydeHue NUCHUIUIMHBI TpeABapseT CieAyIolIUe AUCHUILUIMHBL: «MaTteMaTtukay,
«CraTtuctukay, « JKOHOMHKA OpPTaHU3AIUN.

1.3. Ilesin 1 3a1a4u JUCHUILUINHBI — TPeOOBAHUSA K Pe3y/JIbTATAM OCBOCHUS

AUCUMIJINHBI.

— dbopMHupoBaHUE TIPEACTaBICHUNH O MaTeMaTHKEe KaK YHUBEPCAIbLHOM SI3BIKE
HayKH, CPEJCTBE MOJCIUPOBAHUS SBJICHUH M TPOIECCOB, 00 HIEIX W METOoJax
MaTeMaTHKH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHHSI,
AITOPUTMUYECKON KYIbTYphl, KpUTUYHOCTH MBIIUICHUS Ha yYPOBHE, HEOOXOIUMOM JIJIs
Oynymei mnpodecCHOHANIBHOW JeATeNbHOCTH, JUIsl TPOJOJDKEHUs OOpa3oBaHHMS U
caMo00pazoBaHus;

— OBJIQJICHUE MAaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MOBCETHEBHOU KU3HM, ISl M3YyUYEHHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX IUCLUUIUIMH Ha
0a30BOM ypOBHE U JUCHUIUIMH MPOPECCHOHATBHOTO IMKIA, ISl TOJyYCHHs
0o0pa3zoBaHus B 00JIaCTAX, HE TPEOYIONTUX YIITYOJICHHON MaTeMaTUYECKOM MOATOTOBKH;

— BOCIIUTAaHUE CPEJACTBAMH MAaTE€MaTUKH KYJIbTYpPhl JUYHOCTH, MOHUMaHUS
3HQUUMOCTU MAaTEeMaTUKH I HAYyYHO-TEXHUYECKOTO Iporpecca, OTHOIICHHUS K
MaTeMaTHKe KaK K 4acCTH OOIIeUeOBEYECKON KyJIbTYphl Uepe3 3HAKOMCTBO C MCTOPHEH
pPa3BUTHS MaTeMaTUKH, SBOJIOIMEH MaTEMaTUUECKUX HJICH.

B mnporpammy BKIIIOUEHO cojepXaHue, HalpaBleHHOE Ha (OPMHUPOBAHUE Y
00y4JaroImuxcsi KOMIIETEHIINH, HE00X0UMBIX Jutst KadecTBeHHOro ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOT'O 00IIIero 00pa30BaHuUs C MOJYUYSHUEM CPEIHET0 001Iero o0pa3oBaHus;



IpOrpaMMbl TOATOTOBKM KBaJU(UUMPOBAHHBIX pabOYMX, CIYyXKallUX, TPOrpaMMbl
MOATOTOBKHM crierianucToB cpennero 3seHa (IITIKPC, IITICC3).

OcBoenue coxaepxkaHus y4ueOHOM aucuuIUIMHbBl «Marematuka: anredpa, Hadaia
MaTEMaTH4YECKOr0 aHajln3a, TE€OMETpHUs» O0ECHeuYMBaeT JOCTUKEHUE CTyJIEHTaMU
CIIEIYIOLINX PE3YJIBTATOB:

JUYHOCMHBIX

- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HAa AMAJIOTE KYJBTYp, a TAaKXKe
pa3auuHbIX  (opM  OOIIECTBEHHOIO CO3HAHMSA, OCO3HAHHME CBOEro MecTa B
HOJIUKYJIBTYPHOM MHUPE;

- c¢()OpMHPOBAHHOCTH OCHOB CaMOpPA3BUTHsSI U CAMOBOCIIMTAHUS B COOTBETCTBHM C
o0111eYeIOBeYeCKUMHU [IEHHOCTSIMH U MJlealaMU TPaskJaHCKOro OOIIecTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHON, TBOPUECKON 1 OTBETCTBEHHO! JE€SITEILHOCTH;

- TOJIEPAaHTHOE CO3HAaHUE M TOBEACHHE B IMOJHUKYIBTYPHOM MHpPE, TOTOBHOCTH H
CHOCOOHOCTh BECTH MOl C JAPYTUMH JIOAbMH, TOCTUraTh B HEM B3aUMOIIOHMMAaHUS,
HaXOJUTh OOIIKE IeJIU U COTPYAHUYATD JUI UX TOCTUKECHHUS;

- HaBbIKM COTPYJHMYECTBA CO CBEPCTHHKAaMH, JEThMH MJIAJIIET0 BO3pacTa,
B3POCIBIMU B 00pa30oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIEI0BATEIBCKOM,
IIPOEKTHOM U IPYTUX BUAAX AESATEIBHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMO0Opa3oBaHMIO, Ha
NPOTSKEHUU BCEW KU3HHU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEPhIBHOMY OOpa30BaHHIO
KaK YCJIOBHIO YCIHEIIHOM NpodeccnoHaaIbHON U 00IEeCTBEHHON AeATeIbHOCTH;

mema npeomemmbix.

- YMEHHE CaMOCTOSITEJIbHO OMNPENENsITh LENH AESITEIbHOCTH M COCTABJISATH IUIAHBI
NESATENbHOCTH; CaMOCTOSATEIbHO OCYILECTBIATh, KOHTPOJIMPOBATH U KOPPEKTHUPOBATH
NEATENBHOCTD; MCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS TIOCTABIEHHBIX
Hened M peanu3alMyd IUIAHOB JIESITEIbHOCTH; BBIOMpAaTh YCIEUIHBIE CTPATeTdd B
Pa3IUYHbBIX CUTYaIUSX;

- yMEHHUE TMPOIYKTHBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOIM
NeSITEIbHOCTH, YYUTBHIBATh MO3UIMHM JPYTUX YYaCTHUKOB JEATEIBHOCTH, PPEKTUBHO
paspeniatb KOHQJIUKTHI;

- BIIaJICHHE HaBBbIKAMH I103HABATENbHOM, y4eOHO-HCCIIEOBATEIbCKOW U MPOEKTHOMN
NeSITETbHOCTH, HAaBBIKAMM pa3pelieHus] MpoOsieM; CIHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PELIEHUS NPAKTHYECKHX 3a]ad, HMPUMEHEHHUIO
Pa3IUYHBIX METOJOB IMO3HAHHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIBHON MH(POPMAIIMOHHO-TTO3HABATEIbHON
NeSITETbHOCTH, BIIQJCHHE HABBIKAMH TIOJIYYE€HUS HEOOXOAMMON HH(OpMaLUu U3
cloBapedl pa3HbBIX THIIOB, YMEHHE OPHEHTHPOBAThCS B PA3NIMUHBIX HCTOYHUKAX
uH(pOpMAaLIUU, KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMALIHIO, TTOTYy4aEMYIO
U3 pa3Iu4HbIX HCTOYHHUKOB;

- BJIQJICHUE S3bIKOBBIMU CPEJCTBAMHU: YMEHHUE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO
TOUYKY 3pEHUSs1, UCTIOJIb30BATh aJIEKBATHBIE SI3bIKOBbIE CPECTBA;

- BJIaJICHUE HABBIKAMHU TI03HABATENIHHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUMW, TPAHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX IT03HABATEIBHBIX 33]1a4 U CPEACTB IS X JOCTHKEHUS

npeoMemHublX.



- c(OPMUPOBAHHOCTH TPEACTABICHUH O MAaTeMaTHKE KaK YaCTH MUPOBOW KYIbTYphl U
MEeCTe MaTeMaTHKd B COBPEMEHHOM NMBWIM3allMM, O CIOco0ax OMNMCAaHUs Ha
MaTE€MAaTHYECKOM SI3BIKE SIBJICHUN PEAIIBHOTO MUDA;

- ¢(OpMHUPOBAHHOCTH NPEJCTABICHUI O MaTEMAaTUUECKUX MOHATHIX KaK O BaKHEHIINX
MaTEMaTU4YECKUX MOJEIIAX, MO3BOJIOIIMX ONKCHIBATh M M3ydaThb pa3HbIE MPOLECCHl U
SBJICHUS; TIOHUMAaHHUE BO3MO>KHOCTH aKCHOMATHYECKOTO IOCTPOEHHS MaTeMaTHYECKHX
TEOPUIL;

- BJIAJICHUE METOJAMM JIOKA3aTEJIbCTB M AITOPUTMOB PEIICHHs, YMEHUE UX IPUMEHSTH,
IIPOBOJMTH 10KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/]aY;

- BJIAJICHHE CTAHJAPTHBIMU IIPUEMAMM PELICHUs PAlMOHAIBHBIX U HPPALUOHAIBHBIX,
IIOKA3aTENIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HX
CUCTEM;

- HCIIOJIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YMCJIE AJI NOMCKA ITYyTH
pELICHUS U WUIFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

- C(OPMHPOBAHHOCTH MPEJACTABIEHUN 00 OCHOBHBIX TMOHATHSAX, MIEAX M MeToJax
MaTEMaTU4YECKOr0 aHAJIN3a;

- BJIAQJCHUE OCHOBHBIMH IOHATUSMH O IUIOCKMX U MPOCTPAHCTBEHHBIX N€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- c(pOPMHPOBAHHOCTH YMEHUS Paclo3HaBaTh Ha YEPTEKaxX, MOACIAX U B pEaIbHOM MHpe
reomMeTpudeckue QUrypsl; -

- IPUMEHEHHUE HM3YYEHHBIX CBOMCTB T€OMETpHUYECKHX (uryp u Gopmyn A peleHus
reOMETPUYECKHX 33J1a4 U 33a4 C IPAaKTHYECKUM COIEPKAHUEM;

- c(hOpMUPOBAHHOCTH TPEACTABICHUI O TMpolueccax W SBICHUAX, HMEIOLINX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpE, 00
OCHOBHBIX MOHATHSAX 3JIEMEHTAPHON TEOPUU BEPOSATHOCTEN;

- YMEHUH HAaXOOUTh U OLIEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITHI B MPOCTEHUIIMX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XaPAKTEPUCTUKH CIy4aHBIX BEJINYUH;

- BJAJCHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm IpHU
pelieHuy 3a1ay.

B pesynbpraTe n3yueHus y4yeOHOM nucUMIUIMHBI «MareMatuka: anredpa u Havyana
MaTEeMaTHYEeCKOT0 aHalin3a; FEOMETPUs» 00yUarolUiCs AOKEH
Anrebpa
YMeTh:
® BLINOJHATH apudmeTHueckue JAeWCTBHS HaJ 4YHCIaMH, CcodYeTas YCTHble U
MUChbMEHHBIE MPUEMBbI; HAXOJUTh NMPUOJIMKEHHbIE 3HAYEHUS BEJMYMH U TMOTPEIIHOCTH
BbIYHCIIEHUH (a0COMIIOTHASI U OTHOCUTENbHAS ); CPABHUBATH YMCIIOBBIE BBIPAXKECHUS;
® HAXOAWUTH 3HAYEHUS KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUIECKUX BBIPAKEHUH
Ha OCHOBE OIpe/IeNICHUs], UCIOJIb3Ys MPU HEOOXOAMMOCTH MHCTPYMEHTAIbHbIE CPEACTBA;
M0JIb30BATHCSI MPUOJIMKEHHOM OLIEHKON PH MPAKTUYECKUX pacyeTax;
® BBHINOJHATH NPEOOPa30BaHUS BBIPAKEHUH, NpPUMEHsST (HOPMYIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTeTEHeH, Jorapu(pMoB, TPUTOHOMETPUIECKUX (YHKIIHIA;
UCIOJIb30BaTh MPHUOOPETEHHbIE 3HAHUS U YMEHUS B TPAKTHUECKOW JESATENbHOCTH U
NIOBCEITHEBHOM KU3HU:
® U1 TPAKTUYECKHX pacdyeToB Mo (opmymnaM, BKIOYas (OPMYIBI, COAEepKaliue
CTETICHU, PAaTUKaNIbI, JOrapupMbl U TPUTOHOMETPUYECKHE (YHKIHMH, WCHOIB3YS MIpU
HEO0XOAMMOCTH CIIPAaBOYHbBIE MATEPHUAJIbl U MPOCTENIIINE BEIUNCIUTEIbHbBIE YCTPOUCTBA.
dOyHKIMH ¥ rpaduKu




YMeETh:

® BBIUUCIATH 3HaUCHHUE (DYHKITUH T10 3aJaHHOMY 3HAUYCHHIO apTyMEHTa MPH Pa3IuIHBIX
croco6ax 3aanus GyHKIIHH;

® ONpeneisaTh OCHOBHBIC CBOWCTBA YHCIOBBIX (YHKIUH, WIUTIOCTPHPOBATh HX Ha
rpadukax;

e CTpouTh rpaduKH HW3yYEHHBIX (YHKIHH, WLIIOCTPHUPOBATh MO TpaduKy CBOHCTBA
AIIEMEHTAPHBIX (DYHKITUI;

® HCIIOJIB30BaTh MOHATHE (DYHKIINUHU IS ONTUCAHUS U aHAIIN3a 3aBUCUMOCTEH BEITNYNH;
UCIIOJIb30BaTh MPHOOPETCHHBIE 3HAHWS W YMEHUS B TPAKTHYECKOW JESATCILHOCTH U
MTOBCEAHEBHOM JKU3HMU:

® I ONHMCaHMs C TTOMOIBIO (DYHKITUH pa3IMYHBIX 3aBUCHMOCTEH, MPEICTABICHHUS UX
rpaduyuecku, MHTEpHpEeTalnuu rpadUuKoB.

Hauaya MaTeMaTH4eCcKOro aHajausa

yMeTh:

® HaXOJUTh MPOU3BOIHBIE DIEMEHTAPHBIX () YHKIIHIA;

® JCIOJIb30BaTh NPOU3BOJHYIO IS H3yYCHHUS CBOMCTB (QYHKIHMA M TOCTPOCHHS

rpaduKoB;

® [PUMEHSTH MPOU3BOIHYIO JJIA MPOBEIACHUS MPUONMKEHHBIX BBIYHCICHHUM, periaTh

3a/layd  TMPHUKIATHOTO XapakTepa Ha HAaXO0XJACHHE HaWOOJBIIETO0 W HAWMEHBIIETO

3HAYCHUS,

® BBHIUUCIATH B MPOCTEHINUX CIydasX IJIOMAAM U OOBEMBI C HCIIOJIH30BAHHEM

ONPEAECICHHOI0 UHTErpaa;

° WCITOJIh30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHSI B MPAKTHYCCKOMN ACATEILHOCTH

U IIOBCEIHEBHOMU KU3HU,

e Ui pElICHHS TPHUKIAIHBIX 337a4, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX H

bu3uYecKUx, Ha HauOOJBIINE W HAaWMMCHBIIINE 3HAYCHHS, HA HAXO0XKJICHHE CKOPOCTH M

YCKOPEHHS.

YpaBHeHHUs 1 HEPABSHCTBA

YMeTh:

e pemaTrh palMoHaNbHBIC, MOKAa3aTeIbHbIC, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUSCKHUE

YpaBHEHMS, CBOJSIIMECS K JIMHEMHBIM MW KBAJpaTHbIM, a TaKXE aHaJOTHYHBIC

HEpPABEHCTBA U CUCTEMBI;

® HCMOJIb30BaTh IPpaUUECKUI METO/T PEIICHUS ypaBHEHUN U HEPABEHCTB;

e u300pakaTh HA KOOPJWHATHOW TUIOCKOCTH PEIICHUS YypaBHEHUM, HEPABEHCTB U

CHCTEM C JBYMsI HEU3BECTHBIMU;

® COCTaBJIITh W peEllaTh YpPAaBHEHHS W HEPABCHCTBA, CBS3BIBAIONIME HEU3BECTHHIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YKCJIE IPUKIIATHBIX) 3a/1auax;

® HCIIOJIB30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON NEATEITLHOCTU U
IMOBCEHEBHOM KU3HU,

® ISl TOCTPOCHUS U UCCIEAOBAHMS MTPOCTEHIIINX MATEMATUUECKUX MOJICIICH.

KomOnHaTopuKa, CTATUCTHKA U TEOPUS BEPOATHOCTEN

YMeTh:

® pemiath MNpPOCTEHIIMEe KOMOMHATOPHBIC 3aJadyd METOIOM Tmiepebopa, a Takke C

WCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT,

® BBIUUCIATH B TNPOCTEUIINX CIy4asX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJCYETa

YHCJIa UCXOJI0B;




UCIOJIb30BATh NPHOOPETEHHbIE 3HAHUSI U YMEHUS B NPAKTHUUECKOW JEATEIbHOCTH U
HIOBCETHEBHOM JKU3HMU:

e Uil aHaJIM3a PEATBbHBIX YHCIOBBIX JAHHBIX, HPEJICTABICHHBIX B BHUJAE JAHATPAMM,
rpaduKoB;

e aHanu3a HHPOpPMAIMU CTATUCTUYECKOIO XapaKTepa.

['eomeTpus
YMeTh:

® pacrno3HaBaTh Ha 4YepTexax M MOJENSIX HPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMEpPHbIE OOBEKTHI C X OMUCAHUIMU, H300paKEHUSIMU;

® ONHUCBHIBATh B3aWMHOE PACIIOJIOKEHUE NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOH CY)KJIEHHS 00 3TOM PacIoyIOKEHUY;

® aHAJNM3UPOBAaThb B NPOCTEHIIMX CIy4yasxX B3aMMHOE pACIHOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAaHHMKH M KPYIJIbI€ Te€ja; BBIIOJHATH YEPTEXKU I10
YCIIOBUSIM 3a/1ay;

® CTPOUTH MPOCTEHIINE CeUeHUs1 KyOa, MPU3MBbI, TUPAMU/IBL;

e pemarh IUJIAHUMETPUUECKHE M TMPOCTEHIINE CTEPEOMETPUYECKUE 3aJadd Ha
HaXO0XJCHHE FT€OMETPUUYECKUX BEJIIMYUH (JIJIMH, YIJIOB, IJIOMIAIel, 00BEMOB);

® UCHOJb30BATh NP PEUICHUN CTEPEOMETPUUECKUX 33/1a4 IUIAHUMETpUYEeCKHe (PaKThl U
METO/IbI;

® [IPOBOJUTH JAOKA3aTEIbHbIE PACCYKICHUS B X0/I€ PEILICHUS 3a/1ay;

o MCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHSI B IPAKTUUECKON €SI TEIbHOCTH
U TIOBCEIHEBHOM »KU3HU,

e Uil HUCCIENOBaHUS (MOAEIMPOBAHMS) HECIOXKHBIX IPAKTUYECKUX CUTyalluid Ha
OCHOBE M3YYEHHBIX (POPMYII U CBOMCTB QUTYP;

® BbIYHUCIECHUA OOBEMOB M IUIOMIAJEd MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeNl MpPHU
pEelIeHUH TPAKTUYECKUX 3aJad, HCIHOJIb3yd NpH HEOOXOAMMOCTH CIPABOYHHKU H
BBIYHCIIUTENIBHBIE YCTPONUCTBA.



2. CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHDbI

2.1. O0beM TUCHUILUIMHBI M BUABI y4eOHOi padoT

Bupn ydeOHoii pa6oThI Bcero Cemectp
4acoB 1 2
YueGHasi Harpy3Ka (Bcero) 254 105 149
AyauTopHasi Harpy3Ka (Bcero) 234 96 138
B TOM 4YmcJe:
JIEKIIHOHHBbIE 3aHATHUS 118 48 70
MPaKTHYeCKHe 3aHATHS 116 48 68
CamocrosiTeabHast padoTa 14 6 8
CamocTosiTeJIbHASA BHeayIUTOPHAasi padoTa B BH/e A0MALIHUX
NPAKTHYECKHUX 3aJaHMil, HanucaHue pedgeparoB
I[IpomMe:kyTouHasi aTTecTanus (3K3aMeH) 6 3 3
2.2 CTpyKTypa IMCUMILTHHBI
KosnuecTBo ayanTopHbIX
4acoB
HanmenoBanue pasiesioB u CamocrosiTesIbHAs
TeM Bcero Teoperuueckoe | IIpakTuyeckne | padora cryaeHTa (4ac)
o0yueHnue 3aHATHSA

Paznen 1. AJITEBPA 12 6 6
Pasnen 2. OCHOBEI 20 8 12
TPUT'OHOMETPUU
CBOUCTBA U TPA®UKU
Paznen 4. HAYAJIA
MATEMATHYECKOI'O 38 18 18 2
AHAJIN3A
Pasznen 5. YPABHEHUS U
HEPABEHCTBA 22 8 10 4
Pazgen 6. KOMBMHATOPUKA, 24 14 10
CTATUCTHUKA U TEOPUA
BEPOSITHOCTEN
Paznen 7. TEOMETPUS 92 46 42 4
BCEI'O 248 118 116 14
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2.3 TemaTnueckuii NJiaH U copaep:KaHue YYeOHbIX 3aHITHI

HaumenoBanue Copaep:xanue y4eOHOro MaTepHaJia, NpaKTH4ecKne padoThl, O0Bem YposeHsn
Pa3aesioB M TEM CaAaMOCTOATC/IbHAsA paﬁoTa 06yqa1011mxcﬂ 4acoB OCBOCHUHA
1 2 3 4
Pazgen 1. AJITEBPA 12
Tema 1.1. Coaepsxanue yueOHOro MaTepuaJia 6
JelicTBATEIb- 1 | llensle u paMoOHANBHBIE YKCTIA 2 2
HbIe Yncjia 2 | ApudmeTruecknii KOpEHb HATYPAITLHOW CTETICHH 4 1,2
IIpakTHYecKHe 3aHATHSA 6
1 | CreneHs c pauvOHANBHBIM U JEHCTBUTEIHHBIM 2
moKasaresueM
2 | CBoiicTBa CTENICHH C PAITUOHATBHBIM H 2 .
JeHCTBUTEIbHBIM ITOKa3aTeIeM
3 | KonrponbHas padota o Teme «JleiicTBUTEbHBIC 2
qrcIay
Paznea 2. OCHOBBI TPUTTOHOMETPUH 20
Tema 2.1. Coaep:xanue y4e0HOr0 MaTepHaJa 4
Tpuronomerpu- | 1 | OnpezeneHue cuHyca, KOCHHYCa M TAHT'€HCA YTiia 2 2
yecKue 2 | TpuroHoMeTpuuecKue ToxkaAecTBa. DOPMYIIBI CIIOKEHUSI. 2 19
popmyanl DopMyITBI TIPUBEICHHUSI ’
IIpakTHYeckHne 3aHATHS 4
1 | CunHyc, KOCHHYC U TaHT€HC JIBOMHOTO YTJIa. 2
IlonoBUHHOTO yria. .
2 | ®opmynsl npuBenenns. Cymma U pa3sHOCTh CHHYCOB. 2
CyMMa H pa3HOCTb KOCHHYCOB.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 4
Tpuronomerpu- | 1 | IIpocreiimune TpUroHOMETPHUECKHE YPABHEHHS 2 1,2
YecKue 2 | Pemnenue TpUrOHOMETPUYECKUX YPABHEHHIA. 2 1,2
YPaBHEHUSL. IIpakTHYecKue 3aHATHS 8
1 | YpaBHeHue COS X = o 23
VYpaBuenwue Sin X = o 4 ’
YpaBHeHue tg X = o.
2 | Pemenue TpUroHOMETPHYECKUX YPaBHEHHH. 4
Paznen 3. ®YHKIIMU UX CBOMCTBA U TPA®UKHA 40
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 2
Crenennas 1| Crenennas dyukius, ee cBONCTBA U rpaduK 2 1,2
(bynkumus. IIpaKkTHYECKHE 3aHATHS 2
l| WppanmoHanabHble YpaBHEHHUS 2
CamocTrosiTesibHast paboTa 00y4ar0IuXcs 1 .
Pemenue 3agau mo reme «CreneHHas GyHKINMD)
Tema 3.2. Conep:xanue yueOHOro MaTepuaJa 4
Iloxa3aTesbHas 1 | IlokasarenpHasi QyHKIMsI, €€ CBOWCTBA U Tpaduk 4 1,2
bynkuus. IIpakTHyeckue 3aHATHS 4
1| Iloka3aTenbHbIEe YpaBHEHHS 2
2| Iloka3zaTenbHbIC HEPABEHCTRBA 2 -
CamocTrosiTesibHast padoTa 00y4ar0IHXCs 1
Pemenue 3agau no reme «llokazatenbHas QyHKIUSI»
Tema 3.3. Conep:xanue yue0HOro MaTepuaJia 8
Jlorapupmuyec- 1| Jlorapudmer. CBoiicTBa JToTapuhMOB. 4 1,2
Kast pyHKImsl. 2| Jlorapudmudeckas HyHKIHS, €€ CBOUCTBA U rpad UK. 4 1
IIpakTHYecKue 3aHATHS 8
1| Jlorapudmudeckue ypaBHEHHUs 4 -
2| Jlorapudmudeckrue HepaBEHCTBA 4
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CamocTrosiTesibHast paboTa 00y4ar0IMXCs

1
Pemenwne 3agad mo teme «Jlorapudmudeckas GyHKITHS»
Tema 3.4. Conep:xkanue yueOHOro MaTepHaJa 4
Tpuronomerpuye | 1| CpoiicTBa TpUrOHOMETPUYECKUX (DYHKINN U UX 4 12
ckue PyHKIUH. rpaduKu '
IIpakTHYecKkue 3aHATHS 4
1 | ObpaTHBIE TPUTOHOMETPUYECKHE (DYHKITUI 2
2 | Pemenue 3amau no Teme «Tpuronomerpudeckue 2 23
(GYHKITII '
CamocTrosiTeqibHasi paboTa 00y4aromuxcs 1
Pemenue 3anau no reme «Tpuronomerpudeckas QyHKIHSDY
Paznen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 38
Tema 4.1. Coaepxanne yueOHOr0 MaTepHaJia 2 12
IHocaenoBarensno | 1 | CnocoObl 3a1aHUS B CBOICTBA YHCIIOBBIX 2 ’
CTH. 10CJIeJ0BATENbHOCTEH
I[IpakTHyeckue 3aHATHSA 2
1 | Beruucnenus uieHOB nociepoBareabHocTU. [Ipenen 2 -
M10CJIeI0BATEILHOCTH
Tema 4.2. Coaep:xkanue y4e0HOr0 MaTepHaJa 4
IIpousBognasg m ee | 1 | IIponsBogHas. ['eomeTprudecKuii CMBICT IPOW3BOTHOM 2 1,2
reomerpuyeckuii | 2 | IIpaBuia u popmyisl muddepeHmpoBanus 2 1
CMBICJI. IIpakTHYecKkHe 3aHATHS 4
1 | llpaBuna quddepeHnnpoBaHus 2 -
2 | IIpon3BogHbBIE HEKOTOPBIX SJIEMEHTAPHBIX (DYHKITHIA. 2
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 6
IIpumenenue 1 | Bozpacranue u yObiBaHue hyHKIUU 2 1,2
NPOU3BOJHOM K 2 | DkcrpemyMsl ¢yHKIMU. Hanbosbinee n HauMeHblee 2 12
HCCJIeI0BAHUIO 3Ha4YeHue GpyHKIUK ’
NINTULN 3 | [IpumeHeHue MPOU3BOTHOM K TOCTPOSHUIO TpaduKa 2 1
GyHKIMH
[IpakTHyeckue 3aHIATHSA 6
1 | [IpumeHeHre NPON3BOIHON K TIOCTPOCHUIO rpaduKa 4
GyHKIIH -
2 | Pemenue 3amau o Teme «lIpumeHeHue mpou3BOHON 2
K UCCJICJIOBAHMIO (DYHKITUUY
CamocrosiTessbHast paboTa 00y4ar0uXcs 2
Pemenue 3anau no reme «lIpruMeHeHne IpOU3BOAHOM
Tema 4.4. Conep:xanue yueOHOro MaTepuaJa 6
IlepBooOpasnasm | 1 | [lepBooOpasHas 2 1,2
HHTErpaji 2 | IlpaBuna HaxOXJeHUs IEPBOOOPA3HON (DYHKINHU 2 1,2
3 | IInomaas KpUBOJMHEHHOHN Tpameyy U HHTETpal 2 12
IIpakTHyeckue 3aHITHSA 6
1 | [IpaBuia HaXOXACHHS IEPBOOOPA3HOM (BDYHKITHH. 2 -
Brruucnenne mioniaaei ¢ moMomplo HHTErpana
2 | JnddepenunanpHble ypaBHEHHS 2
3 | KonTponbnas pabota mo teme «IIpousBoanasi. 2
[TepBooOpazHas»
Paznen 5. YPABHEHUS 1 HEPABEHCTBA 22
Tema 5.1. Coaepsxanne y4eOHOro MaTepuaJia 4
YpaBHeHus u 1 | PaunonanbHble, HppallMOHATIBHBIE, TOKA3aTEIbHbIC 2
CUCTEMBI U TPUTOHOMETPUYECKHUE YPABHEHHS U CUCTEMBI 1,2
yYPaBHeHMit 2 | PaBHOCHJILHOCTD ypaBHEHHIA, HEPABEHCTB, CUCTEM 2
IIpakTHYecKkHe 3aHATHSA 6
1 | TIpeobpazoBanue ypaBHeHuil. OCHOBHBIE TPHEMBI 4 -

pellleHus] ypaBHEHUM

12




2 | Pemenue cuctem ypaBHeHUi 2
CamocTrosiTeibHasi padoTa o0y4yalommuxcs 2
Pemenne 3amau mo reme «CHCTeMBbl YpaBHEHHI»
Tema 5.2. Coaepsxanue y4eOHOro MaTepuaJia 4
HepagencrBa 1 | PanmonaneHble, MppanroHaNbHbIC, TOKa3aTeIbHbIC U 2 1
TPUTOHOMETPUUECKHE HEPABEHCTRA.
2 | Vcnonb3oBaHue CBOWCTB M TpaMKOB (GYHKITUH pH 2 12
pELICHUN YPaBHEHUN U HEPABEHCTB.. '
IIpakTHYecKHe 3aHATHSA 4
1 | Meton naTepBanoB. M300pakeHne Ha KOOPIUHATHOM
IJIOCKOCTH MHOYECTBA PEIIEHUN YPaBHEHUN U 2
HEPaBEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM
2 | KonTponbHas paboTa 1o teme «YpaBHEHHUS U 2 -
HEPaBEHCTBAY
CamocrosTenbHasi padoTa 00y4yaommuxcs 2
Pemrenue 3agau nmo reme «HepaBeHcTBa»
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS 24
BEPOATHOCTEH
Tema 6.1 Conep:xaHue yueOHOT0 MaTepHuaJia 14
KomonnaTopu- 1 | [IpaBuna KOMOMHATOPHUKH. PenieHrne KOMOMHATOPHBIX 4 12
Ka, Teopus 3ama4 '
BepOSITHOCTE# 2 | Pa3mMernienusi, coueTaHusl U MEPECTAHOBKH. 2 12
3 | Knmaccuueckoe onpeneneHre BEpOATHOCTH, CBOHCTBA 2 19
BEPOSITHOCTEN '
4 | Teopema 0 cyMMe BEpOSITHOCTEH 2 1,2
5 | Beruucnenue BepostHocTei. [lpuknagneie 3agaun 2 1,2
6 | [IpencraBnenne ynCIOBbIX JaHHBIX. [IpuKiaaHbie 2 19
3a/1a4u '
IIpakTHyeckne 3aHATHS 10
1 | IIpaBuia komOMHATOPUKH. PemeHne KOMOMHATOPHBIX 4
3ajad.
2 | Beruucnienue BepositHocteit. [lpukiaiapie 3aaaun 4
3 | [Ipencrapnenne YUCIOBBIX NaHHBIX. [IpUKIIaaHbIC 2 -
3aJa4u
Paznen 7. TEOMETPUSA 92
Tema 7.1. Coaepsxanne y4eOHOro MaTepuaJia 12
IIpsimbie u 1 | Ilpeamer cTepeomMeTpun 2 1
IJIOCKOCTH B 2 | AkcroMsl ctepeoMeTpun. HekoTopele ciieficTBUs U3 2 1
NPOCTPAHCTBE AKCHOM
3 | IlapanenbHble OpsIMbIE B IPOCTPAHCTBE 2 1
4 | TlapamienbHbIE TUIOCKOCTH 2 1
5 | IleprieHANKYJISIpHBIE MIPSIMBIE B POCTPAHCTBE 2 1
6 | [TapamenbHble IpsIMBIE, IEPHEHANKYIISIPHBIE K 2 1
IJI0CKOCTH. JIBYIpaHHBIN yrosa
IpakTnyeckne 3aHATHS 12
1 | Axcnomsl crepeomerpun. HekoTopsle creacTBUs U3 4
AKCHOM
2 | IlapamenbHble IPSIMBIE B IPOCTPAHCTBE. 4 -
ITapannenbHble IIOCKOCTH
3 | IlepnenauKyssipHbIEC IPsIMbIE B IPOCTPAHCTBE 4
4 | IlapannenbHble OpsMble, IEPICHIUKYIISIPHBIE K 2
IJI0CKOCTH. JIBYTpaHHBINA yroa
Tema 7.2. Coaepsxanue y4eOHOro MaTepuaJia 6
Mmuororpannuku | 1 | [ToHsTHe MHOrOrpaHHUKA 2 1,2
2 | Ilpuszma 2 1,2
3 | Ilmpamuga 2 1
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IIpakTHyecKkue 3aHATHSA

1 | Pemenne 3amau o teme «Ilpusma. [Tupamuma»
2 | CuMMeTpHs B IPOCTPAHCTBE
CamocTrosiTeibHasi padoTa 00y4YarommXxcs

Pemenue 3aga4d no teme <(MHOFOI‘paHHI/IKI/I)>

C

aMOCTOATEC/IbHasA paﬁoTa oﬁyqammnxm

Pemenue 3ajga4d 110 TCMe «O0BEMEI TEI»

BCEI'O

6
4
2
2
Tema 7.3. Cojaep:xaHue yueOHOro MaTepuaJia 10
Koopaunatsl u 1 | IlousaTust BekTOpa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | CioxeHHie U BBIYUTAHHE BEKTOPOB 2 1,2
MPOCTPAHCTBE. 3 | PaznoxeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM 2 12
BEKTOpaM '
4 | TlpsMoyToJbHAs CHCTEMa KOOPJIMHAT B MPOCTPAHCTBE 2 1,2
5 | CBs3b MEXAY KOOPAWMHATAME BEKTOPOB M KOOPIUHAT 2 12
TOYEK '
IIpakTHyecKue 3aHATUS 10
1 | CyMMa HECKONBKHX BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4
YHCIIO -
2 | Ilpocreiinue 3a1auu B KOOPAMHATAX 4
3 | CxansipHOe mpou3BeieHue BEKTOPOB. Brruncnenne 2
YIII0B MEKAY MPSIMBIMH U IIOCKOCTSIMH
Tema 7.4. Conep:xaHue yueOHOr0 MaTepHuaJa 8
Tesa n 1 | KoopanuHathl U BEKTOPHI B IPOCTPAHCTBE 2 1,2
OBEPXHOCTH 2 | Konyc. YceuéHHbli KOHYC. 2 1,2
BpalleHUs 3 | Cdepa. YpaBHeHnue chepsl. 2 1,2
4 | Ilnomane chep. 2 1,2
IIpakTHYecKue 3aHATHSA 8
1 | Hunmaap. Pemenne 3amay 2 -
2 | Yceu€HHBIN KOHYC 2
3 | Coepa. YpaBHeHue chepsl 2
4 | Pemenue 3a1a4 1o Tembl «Tena BpaleHus»» 2
Tema 7.5. Conepxanue yueOHOro MarepuaJa 10
Oo0bembl Tex 1 | [onsaTHe 06bema. OGbEM NPSAMOYTOIBHOTO 2 12
napaienenumneia ’
2 | O6beM IpsIMOYTOJILHOM MTPU3MBI 2 1,2
3 | O6beM mmHApa 2 1,2
4 | O6beM MUpaMHIBI 2 1,2
5 | O6bemM KoHyca 2 1,2
IlpakTHYecKue 3aHATHSA 6
1 | Beruuciienue 00bEMOB TeJ ¢ TOMOIIBIO HHTETpaJia 2
2 | O0beM HaKIIOHHOW TIPU3MBI 2 -
3 | O0BeM 111apOBOTr0 CErMEHTa, IIIAPOBOT0 CJIOS, CEKTOPa 4
2
248
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2.4 Coaepxxanue pa3aesoB y4eOHOW TUCHUIINHbBI

2.4.1 3auaTus JeKINOHHOT0 THUIIA

Ne
pa3-
aen
a

HaumeHnoBanue
pa3nena

Coaep:xanue pasea

®opma
TEKYLIEero
KOHTPO.JIs

1

Pasnen. AJITEBPA

Marematika B HayKe, TEXHHKE, OJKOHOMHKE, WH(MOPMAIMOHHBIX
TEXHOJIOTUAX U MPAKTUYECKOH IesTenbHOCTH. Llenble n pannoHanbHbIe
gncna. JlelictBurensHble umcna. KopHH, cTemeHH W JIOTapu(MBEL.
KopHn HatypanpHOH cTemeHM W3 9uciia U UX cBoiictBa. CTemeHu ¢
panMoOHANBHBIMH  IIOKA3aTeNsIMH, UX cBoWcTBa. CTemeHH cC
JNeHCTBUTENHHBIMI TOKazaTeaMu. Jlorapudm. Jlorapudm umcna.
OcHOBHOe  Jorapu()MUUEcKoe  TOXJAECTBO.  JlecATHuHBIE U
HartypajbHble Jsorapudmel. [lpaBuna nelcTBui ¢ sorapudmamm.
Ilepexon x HoBoMy ocHoBaHHIO. IIpeoGpasoBaHue anreGpamyecKkux
BbIpakeHuil. IIpeoOpa3zoBaHMe palMOHANBHBIX, HPPALMOHATBHBIX
CTCIICHHBIX, ITOKAa3aTCIbHBIX U J'IOFapI/I(bMI/I‘ICCKI/IX Bprﬁ)KGHHI?I.

VY, KP

Pazgen. OCHOBBI
TPUT'OHOMETPUU

Pangnannas mepa yrma. BpamartensHoe nBukeHue. CHHYC, KOCHUHYC,
TaHFeHC W KoTaHreHc 4uucia. OCHOBHbIE TPUTOHOMETPUYECKHE
toxxaectBa. @opmynsl npuseneHus. Oopmynsl cioxeHus. Popmynbl
yrBoenus. [IpeoOpa3oBaHusi TNPOCTEHIINX TPUTOHOMETPHUUECKHUX
BeIpakeHuil. [IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPHIECKUX (DYHKIIUH
B TPOW3BEJICHHE M NPOM3BEACHUS B CyMMY. TpPHUTOHOMETpUYECKHE
YpaBHEHMs M HepaBeHCTBa. IIpocteiline TPUTOHOMETPHUUYECKHUE
ypaBHeHUst. OOpaTHBIE TPUTOHOMETPHIECKUE (DYHKIHH.

ApKCHHYC, apKKOCHHYC, apKTaHT'€HC.

Paznen. (D}/HKHI/H/I,
X CBOUCTBA U
I'PAOUKU

Oynkiun. O6iacTh ONpenesieHHs 1 MHOXKECTBO 3HAa4eHHH; rpadux
GbyHKIMK, TIOCTpoeHHe TpaduKoB (YHKIMH, 33aJaHHBIX Pa3IMYHBIMUA
criocobamu. CBoiicTBa pyHKINH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHUYEHHOCTb,
HEePHOIUYHOCTb. [IpOMEKYTKH BO3pacTaHus U yObIBaHUS, HAHOOJIbIIIEe
M HauMEHblllee 3HA4Y€HHs, TOYKH OJKCTpemMyMa. [ 'paduyeckas
nHTepnperanus. Ilpumepsl  (QyHKIMOHANBHBIX 3aBHCUMOCTEH B
peaNbHBIX MPOIEccax M SBICHHUAX. ApH(pMETHUECKHE OIepalud Haj
¢yakumamu.  CrnokHast  Qyskmus — (kommosunusi). [lomsatue o
HenpepbIBHOCTH ~ QyHKIuu.  OOpataple  ¢yskmmu.  OO6macts
ompeneNieHUss W 00JacTe 3Ha4YeHWH oOpatHOW QyHKIMH. [padux
obpatHoi (yHkumu. CTeneHHble, OKa3aTeslbHbIe, JorapuMuuecKue
U TPUTOHOMETpUUECKHE (QYHKIIHH.

OOpathble TpuroHoMmerpuueckue QyHkimu OrnpeneneHus (QyHKUIUH,
ux cBoiictBa U rpaduku. [Ipeobpasoanus rpadukos. [lapannenbHbIIR
MePEeHOC, CUMMETPHSI OTHOCHTENILHO OCeH KOOPIMHAT U CHMMETPHs
OTHOCHTEINILHO Haydaja KOOPAWHAT, CAMMETPHS OTHOCHUTEIIBHO MPSIMOM
Y = X, pacTsbKeHHe M C)KaTHe BJIOJIb OCEH KOOPIMHAT.

Paznen. HAYAJIA
MATEMATHUYECK
OI'O AHAJIM3A

[ocnenoBarensHocT. CriocoObl 3aaHHMsT M CBOMCTBA UHCIIOBBIX
nocnenosarensHocTed. IloHsATHE O mpenene MOCIENOBATEIbHOCTH.
CyiecTBoBaHHe npenena MOHOTOHHOM OTrpaHUYEHHOU
MOCIIEI0BATENBHOCTH. CymmupoBaHue MOCIE0BATENBHOCTEH.
BeckoneuHo yObIBaromas reoMeTpuiecKkast porpeccus M ee CyMma.

[MpousBomnas.  Ilomatme o  mpomsBogHON  (yHKIMHM,  ee
TeOMETpPUYECKU U (DU3MYECKHid CMBICT. YpaBHEHHE KacaTelbHOU K
rpa¢uky ¢yHkuuu. [Ipon3BoIHBIE CYMMBI, Pa3HOCTH, NIPOU3BEACHUS,
gacTHele. [IpOM3BOMHBIE OCHOBHBIX  DJIEMEHTapHBIX  (DYHKITHIA.
[TpumeHeHre POU3BOTHON K UCCIIEOBAHUIO (YHKITUH W IMTOCTPOCHHIO
rpaduxoB. IIpousBogHble O0OpaTHON (YHKIUM ¥  KOMITO3UITUH
¢yakunn. [IpuMeps! MCTIONB30BaHHUS MPOU3BOIHON IS HaXOXKICHUS
HAWITy4IIero pelleHus B MPUKIAAHBIX 3a1adax. Bropas npousBoaHas,
ee reOMETpUUECKUI B (pU3HYecKnil cMbIcil. HaxoxaeHue ckopocTy Juist
npouecca, 3agaHHoro Qopmyiaod u rpadukom. I[lepBooOpaznas u
uHTerpan. IlpuMeHeHue OmpeneneHHOro MHTerpaia s HaXOXKACHUS

VY, KP
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wiomwaau  KpuBonuHeiHON  Tpamemuu. Dopmyna  Herortona—
Jleitoanna. [IprMeps! mpuMeHeHNs HHTeTpaia B QU3NKE i TEOMETPHH.

Paznein.
YPABHEHMUS n
HEPABEHCTBA

VYpaBHEHMS U CUCTEMBI ypaBHEHUH. PanoHanbHble, HppalioOHalbHbIE,
MOKa3aTeIbHbIE W TPUTOHOMETPUUIECCKUE YPaBHEHUS M CHCTEMBL.
PaBHOCHIBHOCTD ypaBHEHH, HEPABEHCTB, cucTeM. OCHOBHbIE IPHEMBI
nx pemeHus (pa3NoXEHWE Ha MHOXMWTEIH, BBEICHHE HOBBIX
HEM3BECTHBIX, ITOJICTAHOBKA, TpapUIecKuil METON).

HepaBencTBa. ParponanbHbIe, MppaliOHATIbHBIE, MOKa3aTEIbHBIE U
TpPUrOHOMETpUYeckrue HepaBeHCTBa. OCHOBHBIC MPUEMBI X PELICHUS.
Meron wuHTEepBasoB. l300pa)keHMe Ha KOOPAWHATHON IIOCKOCTH
MHOXKECTBAa  pELICHWII ypaBHEHWH W  HEPaBEHCTB C  ABYMSA
NIepEeMEHHBIMH M UX CHCTEM.

Paznen.
KOMBUHATOPUK
A, CTATUCTUKA
U TEOPUS
BEPOSTHOCTEMN

OneMeHThl KOMOWMHATOpUKH. OCHOBHBIE IOHATHSI KOMOMHATOPHUKH.
3ajaud Ha MOJCYET YMCIAa pa3MeEIleHHi, MepecTaHOBOK, COUYETaHMH.
Pemenne 3amau Ha nepebop BapuaHToB. Popmyna 6uHoMa HeroToHa.
CpoiicTBa OMHOMUHANBHBIX KO3 ¢unmeHToB. Tpeyronpauk [lackamns.
Tema. OmemeHtol Teopun BepositTHOcTeil. CoOBITHE, BEpOSTHOCTB
COOBITHS, CIOXEHHE M YMHOXEHHE BeposTHOocTed. Ilomarme o
HE3aBHCUMOCTH COOBITHI. JIMCKpeTHAs ciydaiiHas BEIWYMHA, 3aKOH €€
pacupenenenusa. YucnoBble XapaKTEPUCTHKH AUCKPETHOM ciyyalHOU
BennuuHbI. [ToHsATHE 0 3aKOHE OONBIINX YHCEL.

OneMeHTHl MaTeMaTHYeCKOM CTaTHCTUKU. IIpencTaBieHHe DaHHBIX
(Tabnuupl, nauarpamMMbl, Tpaduku), TeHepalbHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apupmernueckoe, Menuana. [loHsTne o 3amauax
MaTeMaTUYECKONM CTaTUCTUKMU. PelleHue npakTuyecKux 3ajad ¢
IIPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.

Pazpgen.
T'EOMETPUSI

[IpsiMble U TJIOCKOCTH B TPOCTpaHCTBEe. B3auMHOe pacrojoxeHue
JBYX HPSIMBIX B IPOCTpaHCTBE. [lapanienbHOCTh MPAMON M INIOCKOCTH.
[MapamnensHocTh  1UIOCKOCTEH. [lepneHIUMKYISpHOCTH NPAMOH U
IUIOCKOCTH. IleprneH uKyssip U HakJIOHHAs. YTOJI MEXIy NpsIMOH H
IUIOCKOCTBIO.  JIByrpaHHBIH  yroi. VYrosm MeXIy IIIOCKOCTAMH.
[epnenauKynsIpHOCTD JIBYX TUTOCKOCTEH. I'eomerpuueckue
IIpeoOpa3oBaHMsl MPOCTPAHCTBA: IMApaJUICIbHBIN MEPeHOC, CUMMETPHS
OTHOCHTENBHO MIocKocTH. [lapannensHoe npoektupoBanue. Ilnomans
OpTOTOHANBHOHN MpoeKiun. V300pakeHne MPOCTPaHCTBEHHBIX (QUTYP.
MHororpanHukd.  Bepmmsbsl, pebOpa, TpaHM  MHOTOTpaHHHUKA.
PasBeprka. MHororpanusle yribl. BbIykiible MHOTIOIpDaHHHKHU.
Teopema Diinepa. [Ipusma. [Ipsimas u HakoHHAs pusMa. [IpaBuibHasS
npusMma. [lapamienenunen. Ky6. Ilupamuna. [IpaBunsHas mupamuia.
VYceuennass mupammupa. Terpadmp. Cummerpum B KyOe, B
napaJjulesienumnese, B npusMe u nupamuae. Cedenns Ky0a, IpU3MBI U
mupamuabl.  [IpencraBieHne O NPaBHIBHBIX — MHOTOTPaHHHKAX
(TeTpasape, kyOe, OKTasape, AojaeKa’ape M uKocadape). Tema wu
MIOBEPXHOCTH BPAILEHUS

Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBAs
MOBEPXHOCTh, Oo0Opa3yromas, pa3Beptka. OceBble CEUCHUS U CEUEHUS,
napayuienbaeie ocHoBaHuio. [llap u cdepa, nx cedenus. KacarenpHas
IJIOCKOCTh K cdepe. M3mepenus B rTeomerpun. OO0beM U €ro
n3Mepenue. MHTerpansHas popmyna oosema. @opmynsl oobpemMa Kyoda,
MPSIMOYTOJIBHOTO TIapajulesIennIeia, TPU3MBL, IIHHAPa. DopMyIbl
o0bemMa mupamMuabl W KoHyca. POopMysbl IUIOMAAM ITOBEPXHOCTEH
LWINHApPa U KoHyca. DopMysbl oObeMa mapa M IUIOMAAH cdepsl.
[Monobue Ten. OTHOWIEHWs IUIONIAZeld ITOBEPXHOCTEH M 0OBEMOB
no06HbIX Tes. KoopanHate! n BexTopsl. [IpsimoyronbHas (1ekapToBa)
cucreMa KOOpAMHAT B mpocTpaHcTBe. DopMyna pacCTOSHUS MEXITY
JBYMsI TOYKaMu. YpaBHEHUs! cepsl, IIIOCKOCTH U NpsMOH. BekTopsl.
Monyne Bektopa. PaBeHcTBOo BekTOpoB. CIIOXKEHHE BEKTOPOB.
YMHOXEHHEe BEeKTOpa Ha 4ucio. Pa3noxxkeHue BekTopa 1O
HaNpaBJICHUSM. YTOJI MEXAY OBYMsI BeKTopamu. IIpoekiust BekTopa Ha
oce. Koopnunaater BekTOopa. CKalasipHOE NPOU3BEICHHE BEKTOPOB.
Hcnonp3oBaHne  KOOpPAMHAT M BEKTOPOB  IPHU  PELICHUH
MaTEMaTHYECKHX U MPHUKJIAIHBIX 3a/a4.
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2.4.2 TlpakTHyecKue 3aHATHS

Ne HaumeHnoBaHue HauMeHoBaHHe MPpAKTHYEeCKHX padoT D®opma
pa3- | pa3zena TeKyuero
nesia KOHTPOJIsA
1 Pasnen. CreneHs C pallMOHAJIBHBIM U JCHCTBUTEIBHBIM ITOKa3aTeIeM IP, v
AJITEBPA CBolicTBa CTENIEHH C PALMOHANBHBIM U JIefiCTBUTENBHBIM NOKa3aTeneM | 1P, ¥V
2 Pasnen. CuHyc, KOCUHYC ¥ TaHTeHC JBoHOro yrina. IlonoBuHHOrO yria I1P, v
OCHOBBI Dopmynsl mpuseaeHus. CymMma U pa3HOCTh CHHYCOB. CymMMa U P, v
TPUT'OHOMETPUU | pasnocTh KOCHHYCOB
VpaBHeHHe COS X = o.. YpaBHeH#ue Sin X = o. YpaBHeHue tg X = o 1P, ¥y
Pemenne TpUroHOMETpUYECKUX YPABHEHUM 1P, ¥
3 Pasnen. HppanuoHajibHble ypaBHEHUS 1P, ¥
OYHKINUN, NX | TlokasarensHbIe ypaBHCHUS I1P, Yy
CBOMCTBA W | MokasarenbHble HEPABEHCTBA P, v
I'PAOUKHN JlorapupMuuecKue ypaBHEHHUS P, ¥
Jlorapudmuyeckre HepaBeHCTBA 1P, vy
OOpaTHbIe TPUrOHOMETpHYECKHE (PYHKIINU 1P, ¥
Pemenne 3anay no teme «Tpuronomerpudeckue QyHKIUI» 1P, ¥
4 Pasnen. Boruncnenus YICHOB NIOCIIEZI0BATEIbHOCTH. IIpenen | IIP, ¥V
HAYAJIA [OCJIE0BATEIbHOCTH
MATEMATHUYEC- | TIpasuna nuddepennupopanus P, vy
KOT'O AHAJIM3A [Tpon3BomHBIE HEKOTOPHIX IIEMEHTAPHBIX (YHKITHIA. np, v
[TpuMeHeHre TPOU3BOIHOM K MMOCTPOSHHIO Irpaduka GYHKINU P, v
Pewenue 3agau no teme «IIpumeHeHre MpoU3BOHOM K IIP, ¥
WCCIIEOBaHNIO (DYHKIIHN
[IpaBmia HaxoXICHUS IEpBOOOpa3HON yHKIWH. Berancienue np, v
IUIOIA/IEH C MOMOILBIO UHTErpaa
JuddepennnanbHpie ypaBHEHHs 1P, ¥
KonTponbnas pabota no teme «[Iponssognas. [TepsooOpazHas» P, v
5 Paznen. [IpeobpazoBanue ypaBHeHHA. OCHOBHEIC TPHEMBI PEIICHHUS np, v
YPABHEHUA W | ypaBHeHuit
HEPABEHCTBA Pemenne cuctem ypaBHeHHI P,y
Meton naTepBaioB. M3o0pakeHre Ha KOOPAMHATHOH IJIOCKOCTH np, v
MHOY€ECTBA PEIICHUI YpaBHEHUI U HEPABEHCTB C ABYMS
MIePEMEHHBIMH U UX CHCTEM
KonTponbHas pabota no Teme «YpaBHEHHUS U HEPABEHCTBA» P, vy
6 Paznen. [MpaBuna komOrHATOpUKH. Perienne KOMOMHATOPHBIX 33134 P, v
KOMBUHATOPH-
KA, CTATUCTHKA Briuucienue BepositHocTeld. [lpukiiagHsle 3agauu 1P, ¥y
" TEOPUS | Ilpencrasnenue vncnossix nanupix. [puknanuie 3anauu IP, ¥
BEPOSATHOCTEN
7 Paznen. AKCHOMBI cTepeoMeTprn. HeKOTOphIe CIeNCTBUS U3 aKCHOM P, vy
IT'EOMETPUA ITapajuiesibHble IpsiMble B IpocTpaHcTBe. IlapasuienbHble INIOCKOCTH 1P, ¥y
IlepneHuKynsipHbIE NIPSIMBIE B IPOCTPAHCTBE 1P, ¥y
[TapaienbHble NpsiMble, NIEPIEHAUKYIISIPHBIE K IUIOCKOCTH. P, v
JByrpaHHslii yroiu
Pewenue 3anau no teme «IIpusma. Ilupamuna» P, ¥y
CuMMeTpHsi B TPOCTPAHCTBE P, ¥y
CyMMa HECKOJIbKMX BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha YUCIIO [P, ¥V
[IpocTeiiiune 3aga4u B KOOpAUHATAX IIP, ¥V
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BEIUNCICHHE YTIIOB MEXKIY [P, ¥y
IPSIMBIMU U MIJIOCKOCTSAMU
Mununpp. Pemenue 3anau IP, ¥
Y ceu€HHBIN KOHYC P, vy
Coepa. YpaBuenue cdepsl 1P, ¥
Pemenue 3agau no temsl «Temna BpaieHus» 1P, ¥y
Brruncienne 005eMOB Tell ¢ MOMOIIBIO HHTErpaia P, vy
O0BbeM HAKJIOHHOM IPU3MBI IP, ¥
OOBeM 11apOBOT0 CErMEHTA, IIApOBOTO CIIOS, CEKTOPa IP, ¥
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He nmpegycmotpenst

2.4.3 JlabopaTopHbIe 3aHATHS

2.4.4 Conep:xxanue camocrTosiTesqbHOI padoTsl (IlpumepHas TemaTuka pedepaTon)

Temsb1 pedepaTon

l.MaremaTuka B HayKe.

2.HenpepsiBHBIE 1pOOH.

3.CteneHu ¢ AeCTBUTEIbHBIMU [TOKA3aTEISIMU.
4.I'padudeckoe pelieHne ypaBHCHHM.

5.I'paduueckoe pemieHne ypaBHEHUN U HEPABEHCTB.
6.Ilonarue nuddepeniinana u ero NPUIOKECHHUS.
7.MccnenoBanuil ypaBHEHUN U HEPABEHCTB C ITApAMETPAMHU.
8.Cxembl bepHysuH NOBTOPHBIX UCTIBITAHUM.

9.CpenHue 3Ha4YCHUS U UX MPUMEHEHHUE B CTATHCTHUKE.
10.ITapamienbHO€ TPOSKTUPOBAHUE

11.I1paBuiibHBIE U MONTYNPABUIbHBIE MHOTOTPAHHUKHU.
12.KoHnueckue ceyeHns U UX NTPUMEHEHNE B TEXHHUKE.
13.BekTopHoe 3aganue NpsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
14. Maremartuka U KU3Hb.

15. MareMartuka u My3bIKa.

16. MHTYMIIMA 1 MaTeMaTHKA.

2.4.5 IlepeueHb y4eOHO-METOANYECKOI0 00eceYeHHsI CAMOCTOSITEJIbHON padoThI

oﬁyqamnmxca no JTMCHUIIJINHE

Hauanom opranuzanuu mo00il caMocTOsITeNbHON pabOThl JOIKHO ObITH IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl ¢ y4eOHOMl M HayyHOUW auTeparypoi. DTOT
npoliecc, B MEPBYIO O4Yepeib, CBS3aH C HAXOXJACHHWEM HEOOXOIMMOW IJisi YCHEIIHOTO
OBJIaJIeHUs] y4eOHbIM MaTepuajoM JuTeparypoil. CTyneHT OJIKEH yMETh MOJIb30BaThCs
dbonmaMu GMOIMOTEK U CIIPAaBOYHO-OMOIMOrpadnueCcKUMU U3IaHUSMHU.

CtyneHTBl 1Sl MOJHOLIEHHOTO OCBOEHHUSI Y4eOHOTO Kypca JOJDKHBI COCTABIISATH
KOHCIIEKTBl KaK IpPU IPOCIYIIMBAHUU €r0 TEOPETUYECKOW (JIEKUMOHHOM) 4YacTH, Tak U
IpU TMOATOTOBKE K MPAKTUYECKUM (JabopaTopHbIM) 3aHATUSAM. JKenaTenbHO, 4TOOBI
KOHCIIEKTHI JICKI[UH 3alUChIBAIMCH B JIOTUYECKOW IMOCIEI0BAaTEIbHOCTH U3YyUEHHUs Kypca
Y COAEPKAIUCH B OJHOW TE€TPAJIH.

HauMeHoBaHue pa3jeJa,
TeMBbI

IlepeyeHb yueOHO-MeTOAUYECKOTO 00ecnedeHUs] JUCIUIIJIMHBI 10 BLINOJTHEHUIO
CAMOCTOAITEILHON PadoThI

Paznen 1. AJITEGPA

1. [Morockyes, E.B. MaremaTnka: anreOpa u Hauajla MAaTEMaTHIECKOTO
aHanu3a, reometpus. ['eomerpus. 10 k1. YrmyOnénuslil ypoBeHs: yaeouux/ E.B.
ITotockyes, JI.U. 3BaBuu. — M.: JIpoda, 2015.- 223c¢.

2. ITotockyes, E.B. MaremaTuka: anrebpa v Hagajia MaTeMaTHIECKOTO
aHanm3a, reomerpus. ['eomerpus. 10 k1. YrryOonéHublid ypoBeHb: 3anadnnk/ E.B.
ITotockyes, JI.U. 3BaBuu. — M.: JIpoda, 2015.- 255¢.

3. [orockyes, E.B. MaremaTuka: anredpa 1 Hadaia MaTeMaTHYECKOTO
aHanuza, reomerpusi. ['eomerpus. 11 k. Yrinyonéunsiii yposens: yueonux/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

4. [Torockyes, E.B. MaremaTuka: anreOpa u Hauajla MAaTEMaTHYE€CKOTO
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aHanuza, reomerpusi. ['eomerpus. 11 k. YrioyOonéunsiii ypoBeHs: 3agaunuk/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

5. Boromornos, H.B. Maremartuka [DmeKTpoHHBIH pecypc]: yaeOHHK Iis
CIIO / H.B. Boromornos u ap.- M.: IOpaiir, 2016.- 396¢. -URL: http://www.biblio-
online.ru/book/F7C570BC-85B6-4E2D-9B5A-4CB297E61C8E

Pasnen 2. OCHOBBI
TPUT OHOMETPUN

1. AnTOHOB, B.I1. DnemMeHTapHas MaTeMaTHKa JJIs IIEPBOKYPCHUKA [ DIEKTPOHHBINA
pecypc]: yuebnoe nocobue / B.. Autonos, ®.1. Konenesnu. - CII6.: Jlans, 2013. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. ITorockyes, E.B. MaremaTuka: anre6pa u Hadajla MaTeMaTUYECKOTO aHAJIM3a,
reomerpust. ['eomerpus. 10 k. Yriayonéuusiii yposens: yueonuk/ E.B. Ilotockyes, JI.U.
BeaBuu. — M.: JIpocda, 2015.- 223c¢.

3. ITorockyes, E.B. Matemaruka: anre6pa 1 Hayana MaTeMaTHUECKOTO
aHanu3a, reomerpusi. ['eomerpus. 11 k. Yrinyonéunsiii ypoens: yueonux/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [poda, 2015.- 384¢

Paznen 3.UCDYHKLII/II/I
NX CBOUCTBA U
TPAOUKU

1. Boromoros, H. B. Matemaruka [DnekTpoHHsbId pecypc]: yueOnuk ans CIIO /
H. B. Boromomnos, I1. Y. Camoiinenko. — 5-¢ u3x., mepepad. u nomn. — M.: UznatenscTBo
FOpaiit, 2017. — 396 c. - URL: https://www.biblio-online.ru/book/D4B1DES57-5DCA-
464F-9D73-2B57AACBD299

2. Bboromonos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yacts 1
[DnexTponHsIit pecypc]: yaeoroe mocodue mis CI1O / H. B. Boromonos. — 2-¢ 3.,
ucrp. u gomn. — M.: U3natensctBo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EABE67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Maremaruka. 3agauu ¢ pemeHussMu B 2 4. HYacts 2
[DnexTponHsIii pecypc]: yueonoe mocodue mis CI1O / H. B. Boromosnos. — 2-¢ u3.,
ucnp. u gorn. — M.: U3marenscto FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

4, Boromomnos, H. B. Marematuka: yueonuk aimst CITO / H.boromormnos, I1. U.
Camoiinenko. — 5-e m3., mepepad. u gorn. — M. :  UM3marensctBo HOpaiit, 2016. — 396
c.

Pasgen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIN3A

1. Maremarnka: ajredpa 1 Hadaga MaTeMaTHIECKOTO aHaIN3a, TeOMETpPHSI.
Anrebpa 1 Havana MaremMaTadeckoro aHanmsa. 10-11 k. ba3oBblif 1 yri1. ypoBeHb.
(®IroC)/ I1.A. Ammmog, Komsirua FO.M., Tkauéea M.B. u ap.- M.: [Ipocemenue, 2016.-
464 c.

2. ITorockyes, E.B. Maremaruka: anre6pa i Hayajga MaTeMaTHUECKOTO aHAIIN3a,
reomeTpust. ['eomerpus. 10 k1. Yriayonéuuslit yposens: yueouuk/ E.B. [lorockyes, JI.I.
3BaBuu. — M.: llpoda, 2015.- 223c.

3. ITorockyes, E.B. Matemaruka: anre6pa 1 Hadajga MaTeMaTHUECKOTO aHAIIN3a,
reometpust. ['eomerpus. 11 k. Yriayonéuuslit yposens: yue6uuk/ E.B. Tlorockyes, JI.I.
3BaBuu. — M.: llpoda, 2015.- 384c.

4. IMorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIeCKOTO aHAIIN3a,
reomeTpus. ['eomerpus. 10 k1. YriryOnéHuBIN ypoBeHb: 3anaunnk/ E.B. [Torockyes, JI.U.
3BaBuu. — M.: [Ipoca, 2015.- 255¢.

5. [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHaAIIN3a,
reomerpus. ['eomerpus. 11 k. Yrioyonénnslit yposens: 3agaunuk/ E.B. [Torockyes, JI.H.
3BaBud. — M.: llpoda, 2015.- 236¢.

Paznen 5. YPABHEHUA
N HEPABEHCTBA

1. Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHaIu3a, FTeOMETpPHSI.
Aunrebpa n Hayana Maremarndeckoro anainmusa. 10-11 k. ba3oBerii u yri. ypoBeHb.
(®roCy/ U1.A. Amumos, Konsrun FO.M., Tkauésa M.B. u ap.- M.: [Ipocsemenue,
2016.- 464 c.

2. [Torockyes, E.B. Matemartunka: anre6pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a,
reometpus. ['eomerpus. 10 k. YrimyOnénusiit yposens: yueoruk/ E.B. [Torockyes, JI.U.
3BaBu4. — M.: [lpoda, 2015.- 223c.

3. [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHaAIIN3a,
reometpus. ['eomerpus. 11 k. Yriuyonéunsiit ypoens: yueonux/ E.B. ITotockyes, JI.U.
3BaBu4. — M.: [lpoda, 2015.- 384c.

4. [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MAaTEMaTHYeCKOTO aHaAIIN3a,
reometpus. ['eomerpus. 10 k1. YrioyOonéuuslit yposeHs: 3anaunuk/ E.B. I[Torockyes,
JILA. 3BaBuu. — M.: llpoda, 2015.- 255c¢.

5. ITotockyes, E.B. MartemaTuka: anredpa 1 Hadaia MaTeMaTHIECKOTO aHAJIN3a,
reometpus. ['eomerpus. 11 k. YrmyOonéuusiii ypoBeHs: 3anadnnk/ E.B. ITotockyes,
JIL.LA. 3BaBuu. — M.: lpoda, 2015.- 236¢.

6. Boromomnos, H. B. Marematuka [Dnekrponnslii pecypc]: yaeonuk mist CI1O /

H. B. boromornos, I1. Y. Camoiinenko. — 5-¢ u3j., nepepad. u gon. — M.:
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UspatensctBo FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromornos, H. B. Maremaruka. 3agaun ¢ pemreHusiMu B 2 4. Yacts |
[DnexTporHEIH pecypc]: yuebHnoe nocobue mst CI1O / H. B. Boromonos. — 2-e u3z.,
ucrp. u gon. — M.: U3parenscrso FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

8. Boromornos, H. B. Matemaruka. 3agaun ¢ pemreHussMA B 2 4. YacTtp 2
[OnexTponHbIit pecypc]: yuebHoe nocodue nist CI10 / H. B. Boromosnos. — 2-e uzn.,
ucmp. u gon. — M.: U3parensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pazpen 6.
KOMBHHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSTHOCTEMH

1.

2.

[Tomos, A. M. UndopmaTrka 1 MaTeMaTHKa [ DIEKTPOHHBIH pecypc]: yueOHHK
n npaktukyM urst CI1O / A. M. Tlonos, B. H. Cotnukos, E. W. Haraesa; mox pexn. A. M.
[TomnoBa. — 3-e m3x., nepepad. u nor. — M.: UznarensctBo HOpaiit, 2016. — 430 c. -
URL.: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464

Hopodeera, A. B. MatemaTuka [ D1eKTpoHHBIH pecypce]: yaeonuk mis CI10 /
A. B. JopodeeBa. — 3-¢ u3n., mepepad. u gom. — M.: MzpatensctBo FOpaiit, 2017. —
400 c. - URL.: https://www.biblio-online.ru/book/B646843F-0131-41C8-AEBG6-
B4C37ED1E97F

Paznen 7. TEOMETPU

1.

2.

3.

4.

5.

6.

7.

ITorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIECKOTO aHAIIN3a,
reometpus. ['eomerpus. 10 k. YrimyOnénusiit ypoBens: yueoruk/ E.B. [Totockyes, JI.U.
3BaBud. — M.: Jlpocda, 2015.- 223c.

ITorockyes, E.B. Matemartuka: anre6pa 1 Hadajga MaTeMaTHUYECKOTO aHAIIN3a,
reometpus. ['eomerpus. 11 k. Yrioyonéunslit yposeHs: yueOnuk/ E.B. TTorockyes, JI.I.
3BaBuu. — M.: Jlpodha, 2015.- 384c.

ITorockyes, E.B. Matemaruka: anre6pa 1 Hayajga MaTeMaTHUECKOTO aHAIN3a,
reometpus. ['eomerpus. 10 k1. YrinyOonéuHslit yposens: 3anaunuk/ E.B. [Totockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c¢.

ITorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIECKOTO aHAIIN3a,
reometpus. ['eomerpus. 11 k. YrmyOnéHHbIN ypoBeHb: 3anaunuk/ E.B. [Totockyes,
JL.U. 3BaBuu. — M.: Ipoda, 2015.- 236¢.

AranacsH JI.C. I'eomerpus JlobaueBckoro [ DneKTpoHHBIH pecypc]. —
Jlaboparopus 3Hanui, 2014. — 467 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66315

Aranacsa C.JI. T'eomerpust 1 [DnexkTpoHHBIH pecypc]: yueOHoe mocobue /
C.JIL. AranacsH, B.I'. ITloxkpoBckuii. — M.: Jlaboparopus 3Hanuii, 2014. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

Artanacsa C.JI. T'eomerpust 2 [SneKTpOHHLIH pecype]: yuebHOe mocobue /
C.JI. ArtanacsiH, B.I'. TITokpoBckuii, B.I'. YmakoB. — M.: «JlaGopaTtopust 3Hanui», 2015. —
547 c. — URL.: http://e.lanbook.com/books/element. php?pll_id=66314

Kpome nepeuncieHHbIX ICTOYHUKOB CTYIEHT MOYKET BOCIIOIb30BaThCS IOUCKOBBIMU
cucreMaMu cetd IHTepHET 1o TeMe CaMOCTOSITeIbHON paOOTHI.

JlJ1s ocBOeHUS JaHHOW JUCIUIUIMHBI U BBITIOJHEHUS IPETyCMOTPEHHBIX y4eOHOU
pOrpaMMOi Kypca 3aJJaHui 10 CaMOCTOSITEIbHON paboTe CTYIEHT MOXKET HCIIOTh30BaTh
cienyromniee yueOHO-METOIMIeCKoe 00ecTIeueHHE:

-METOJINYECKUE PEKOMEHJAIIMY ITPENOIABATENS K BHIIIOJTHEHUIO CAMOCTOATEIBHBIX

JOMalIHUX SaHaHHﬁ.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'NH

Jlns peanu3aliii KOMIIETEHTHOCTHOT'O NTOAX0/1a IIPEAyCMaTPUBAETCs UCIIOJIb30BAaHUE B
y4eOHOM IIpoLecce AaKTUBHBIX M MHTEPAKTHBHBIX (DOPM NIPOBEAEHUS AYAUTOPHBIX U
BHEAY/JUTOPHBIX 3aHATHI C LEeiAbl0 (OPMUPOBAHUS M PA3BUTHS MPOPECCHOHATIBHBIX
HaBBIKOB 00yUaIOLIUXCS.

B mnpouecce npenonaBaHusi NpUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJIOTMM PA3BUTHUS
KpUTHYECKOro MblnuleHHs. OOs3aTeNIbHBI KOMIIBIOTEPHBIE J1TA0OOPATOPHBIE MPAKTUKYMBbI
110 pa3zesiaM JUCLUIUIMHBL.

B yuebGHOM mporiecce Hapsiny ¢ TpaJAWLUOHHBIMH O0Opa30BaTEbHBIMU TE€XHOJIOTUAMU
UCIIONIB3YIOTCSI  KOMIIBIOTEPHOE  TECTHPOBAHME,  TEMAaTHYECKUE  IPE3CHTaLuH,

HHTCPAKTHBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTe/IbHBIC TEXHOJOIMU NIPH NMPOBEACHUM JICKIHH

H3yuaembie pa3aenasl (TeMbl) TexHoJi0rnU, NPUMeHsieMble NIPU
. KoJui-Bo yacos
AUCHMILTHHBI NpOBeJeHUH JIEKIIMOHHBIX 3aHATHH

Paznmen 1. AJITEBPA TexHosorus pa3BUBAIOLIETO O0YICHHS 6 (2%)
Paznen 2. OCHOBBI TexHoIOrHs pa3BUBAIOIIETO O0YUEHUS 8 (4%)
TPUT'OHOMETPUN AyTMOBH3yaJIbHBIE TEXHOIOTHH
Pasnen 3. DYHKIIMU UX CBOUCTBA | TexHomnorus pa3BuBaromero ooydeHus 18 (10%)
N TPAOUKHA AyJIMOBH3yaJIbHBIE TEXHOIOTHH
Pasnen 4. HAUAJIA TexHOMOTHS pa3BUBAIONIET0 O0ydIEHUS 18 (8%)
MATEMATHYECKOI'O AHAJIM3A
Pasznen 5. YPABHEHUS U TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 8 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 14 (8%)
CTATUCTHUKA U TEOPUA AynuoBu3yajbHbIE TEXHOJIOTUU
BEPOSTHOCTEN
Paznen 7. TEOMETPU A TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 46 (20%)

AynoBu3yasibHbIE TEXHOJIOTHH
Bcero 118 (56*)

3.2.00pa3oBare/ibHbIe TEXHOJIOTMYU NP NPOBEAEHUU NMPAKTHYECKUX 3aHATHI

TexHoJ0rnN, NPpUMeHsieMble IPU
H3yuaemble pa3aeibl (TeMbl)
N — NpOBeeHNH NPAKTHYECKHX U KoJ1-Bo yacoB
JIa00PaTOPHBIX 3aHATHIA
Paznmen 1. AJITEBPA Texnomorust mpobIEeMHOTO 00yIEeHUS 6 (2%)
Texnomnorust paboTHI B MaJIbIX TPYIIAaxX
Pasznen 2. OCHOBBI TexHosorus npoOJIeMHOT0 00y4eHHs 12 (8*)
TPUT'OHOMETPUN TexHostorus paboThl B MaJIbIX TpyHIax
Pazzen 3. DYHKIIUM UX CBOMCTBA | Texnonorus npo6neMHOro oGydeHus 18 (10%)
N TPADOUK TexHostorus paboThl B MaJIbIX TPyHIax
Paznen 4. HAYAJIA TexHosorus npoOJIeMHOT0 00ydeHHs 18 (8%)
MATEMATHUYECKOI'O AHAJIM3A TexHostorus paboThl B MaJIbIX TPyHIax
Pasnen 5. YPABHEHUA U TexHosorus npoOJIeMHOT0 00y4eHHs 10 (4%)
HEPABEHCTBA TexHostorus paboThl B MaJIbIX TpyHIax
Paznen 6. KOMBHHATOPHKA, TexHosorus npoOJIeMHOT0 00y4eHHs 10 (8%
CTATUCTHUKA U TEOPUA TexHosorus paboThl B MaJbIX TPyIIax (8%)
BEPOSTHOCTEN
Pasnen 7. TEOMETPUSA TexHonorus Mpo6aeMHOro 00y4eHus 42 (20%)
TexHomorus paboThl B MaJIbIX TPyHIax
Bceero 116 (60%)
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4. YCJIOBUS PEAJIM3AIIMA TPOTPAMMbBI YYEBHOM JTUCHUTTUJIHBI

4.1. MatepuanbHO-TeXHHYecKas 0a3a, He0OXoAUMAs JIsl OCYILeCTBJICHUS
00pa30BaTeJILHOI0 MpoIecca Mo AUCIHUIINHE

Peanuzanus yue6HoM quciuiuinabel MaTtemaTuka: anredpa, Havyasna
MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI OCYIIECTBIIICTCS B CIIEIIUATILHO 000Dy I0BAHHOM
kabunere MATEMATUKU
O6opynoBanue yueobnoro kabuanera MATEMATHUKIA
- MYJIbTUMETUATIPOEKTOD,

- KOMITBIOTED,

- JKpaH,

- J0CcKa ydeOHas,
- yaeOHast MeOelb.

YuyeOHO-MeTOAMUECKOE 00ecIieueHe:

PaGouas yueGHas nmporpamMma

VyeOHuku

JlononHuTENBbHAS TUTEpPATypa

Meroandeckue pa3pabOTKU K 3aHATHUSIM

JnmakTrueckuid pa3gaTOYHbIN MaTepral

KapTouku-3aganus, TECTOBbIC 3aJaHUs

JleMoHCTpaImoHHbIE MaTepHAIIbI (MYJIbINMEIHHHBIC TPE3CHTAIINH, BUICODUIHLMBI)
KoMmrmiekT yueOHO-HaTIIIHBIX TOCOOUH

4.2. IlepeyeHb HEO0OXO0AMMOTI0 POTPAMMHOI0 O0ecreYeHus!

1. 7-zip apxuBatop; (yuueH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmotpinuk (haiiinos ; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHsIii nakeT; (JTUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoHUK; (JIULICH3HUS -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome — 6paysep; (JTUIICH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHbIit makeT (B CBOOOAHOM JIOCTYIIC);

8. Mozilla Firefox - 6pay3sep.(nunensus - https://www.mozilla.org/en-US/MPL/2.0/
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5. HEPEYEHb OCHOBHOM U JONOJIHUTEJBHON YYEBHON
JIUTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS TUCLUIIJINHBI

5.1.0cHoBHas MuTEpaTypa

1.

Maremaruka: anredpa U Hayajga MaTeMaTHYeCKOTO aHallu3a, reoMeTpusi. Anredpa u
Hayaja MareMmarudeckoro anamuza. 10-11 k. baszoBeiii u yria. ypoBeHb. (PI'OC)/
I.A. Amumos, Konsrua FO.M., Tkauésa M.B. u np.- M.: [Ipocsemenne, 2016.- 464
c.

MartemaTuka : anrebpa U Hayaia MaTeMaTHYECKOr0 aHaln3a, reomeTpus. Anredpa
U Havasa MareMatudeckoro aHammza. 10-11 kmaccel. ba3oBwlii v yriryOieHHBIHM
ypoBHH [Tekct] : yueOHuMK myis oOmieoOpazoBaTenbHbIX opranuzanui / [LII. A.
AnuMoB u 1p.]. - 5-e u3a. - Mocksa : [Ipocsemienue, 2018. - 463 c.

MartemaTuka : anrebpa U Hayaa MaTeMaTHYECKOr0 aHalln3a, reoMeTpus. Anredpa
U Havaja MaremMatudeckoro aHammsa. 10-11 xmaccel. ba3oBwlii M yriryOieHHBIM
ypoBHH [Tekct] : yueOHuK myis oOmieoOpazoBaTenbHbIX opranuzanuid / [LII. A.
AnuMoB u 1p.]. - 4-e u3a. - Mocksa : [Ipocsemmenue , 2017. - 463 c.

[TotockyeB, E.B. Maremaruka: anrebpa W Hayajga MaTeMaTHUECKOr'O aHaIu3a,
reometpusi. ['eometpus. 10 k. YroyOnéuusiit ypoens: yueOnuk/ E.B. [loTockyes,
JLLW. 3BaBuu. — M.: [Ipoda, 2015.- 223c.

[Torockyes,E.B. MartemaTuka: anrebpa ¥ Hadajga MaTeMaTHUECKOrO aHaJH3a,
reometpusi. ['eomerpus. 10 kinacc. Yranyonennsiii yposenb [Tekct] : 3agaunuk / E. B.
[Totockyes, JI. U. 3Banuu. - 6-¢ uza., crep. - Mocksa : [Ipoda, 2018. - 256 c.

[TotockyeB, E.B. Maremaruka: anrebpa W Hayalia MaTeMaTUYECKOTO aHAJIM3a,
reomerpusi. ['eomerpus. 10 k. YrnyOnéuusiii ypoBenb: 3anaunuk/ E.B. [Totockyes,
JLLW. 3BaBuu. — M.: [Ipoda, 2015.- 255c.

[TotockyeB, E.B. Maremaruka: anrebpa M Hayajla MaTeMaTUYECKOTO aHaIM3a,
reomerpusi. ['eomerpus. 11 k. YroyOonéunsiii ypoBenb: yueOHuk/ E.B. IToTtockyes,
JLLW. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

[Torockyes,E.B. MartemaTuka: anreOpa ¥ Hadaja MaTeMaTHYECKOIO aHaJIM3a,
reomerpusi. ['eomerpus. 11 kmacc. Yrimyonennsiit ypoBenb [Tekct] : yuebnuk / E. B.
[Totockyes, JI. U. 3Banuu. - 4-¢ u3., crep. - Mocksa : JIpoda, 2018. - 384 c. 31

boromonos, H. B. Marematuka: yueOnuk misi CIIO / H. B. boromonos, II. .
Camotlinenko. — 5-e u3f., nepepad. u gon. — M. : U3narensctBo IOpaiit, 2016. —
396 c. ; To xe:

10. boromomnos, H. B. MaTtemartuka [DnekTpoHHbiii pecypc]: yueonuk s CI1O / H. B.

boromonog, I1. . Camoiinenko. — 5-e¢ u3f., nepepad. u gon. — M.: M3parenbcTBoO
FOpaiit, 2020. — 396 c. - URL: https://urait.ru/viewer/matematika-449006#page

5.2./lonosiHMTEIbHAS JTUTEPATYPA

1. boromonoB, H. B. Maremaruka. 3amaun c¢ pemeHusmu B 2 4. Yacts 1

[DnexTponnblii pecypc]: yuebHoe mocobue mist CIIO / H. B. boromonoB. — 2-e
u3a., ucnp. u gon. — M.: UznarensctBo IOpaiit, 2020. — 364 c. - URL:
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-

44900 7#page
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2. boromonoB, H. B. Maremaruka. 3amaum ¢ pemenusima B 2 4. Yactp 2
[DnexTponnblii pecypc]: yuedHoe mocobue mis CIIO / H. B. boromonoB. — 2-e
u3n., ucenp. u gon. — M.: UsparensctBo IOpaiit, 2020. — 285 c. - URL:
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-
449036#page

3. Marematuka. Ilpaktukym: yde6. mocobue mns CIIO / mom obm. pen. O. B.
Tartapaukosa. - M.: FOpaiir, 2016. - 285 ¢.; 13 To xe:

4, Maremaruka. [Ipaktukym [DneKTpoHHBIN pecypc]: yuebHoe nmocoodue mus CI1O /
mox o6mi. pen. O. B. TatapaukoBa. — M. : M3natensctBo FOpaiit, 2020. — 285 c. -
URL.: https://urait.ru/viewer/matematika-praktikum-433902#page

5. Maremaruka [DnextpoHHsiii pecypc]: yueonuk mist CIIO / O. B. TarapuukoB [u
ap.]; mox oobm. pen. O. B. TatapaukoBa. — M.: UsnarensctBo FOpaiit, 2020. —
450 c. - URL: https://urait.ru/viewer/matematika-433901#page

6. Ilomog, A. M. UndopmaTuka 1 MaremaTka [ DIEKTPOHHBIN pecypc]: y4eOHUK U
npaktukym ais CI1O / A. M. Ilonos, B. H. Cotaukos, E. 1. Haraera; mox pen. A.
M. ITonoBa. — 3-e u31., mepepad. u pon. — M.: U3garenscTBo FOpaiit, 2020. —
430 c. - URL.: https://urait.ru/viewer/informatika-i-matematika-450694#page

7. Hopodeena, A. B. Marematuka [ DnekTpoHHbii pecypce]: yaueonuk mist CIIO / A. B.
HopodeeBa. — 3-e u3., nepepad. u gon. — M.: UznarensctBo IOpaiit, 2020. —
400 c. - URL: https://urait.ru/viewer/matematika-449047#page

8. Hopodeera, A. B. Maremaruka. COOpHUK 3a71a4 [ DIEKTPOHHBINA pecypc]: yueo.-
npakt. mocodbue st CITIO / A. B. opodeeBa. — 2-¢ u3a. — M.: 3paTenbCcTBO
FOpaiit, 2020. — 176 c. - URL: https://urait.ru/viewer/matematika-sbornik-zadach-
449051#page

9. IlaBmouenko, FO. B. MaremaTuka [ OneKTpoHHBIN pecypc]: yueOHUK U TPAKTUKYM
st CITO / 1O. B. [TaBmrouenko, H. 1. Xaccan; mox o6mr. pex. FO. B. [TaBmrodyeHko.
— 4-e u3n., nepepad. u gorn. — M. : M3natensctBo FOpaiit, 2020. — 238 c. - URL:
https://urait.ru/viewer/matematika-449041#page

10. Cenpix, 1. FO. Matematuka [DNeKTpOHHBIN pecypc]: yUeOHHK U TPAKTUKYM st
CIIO / W. 0. Cenpix, 1O. b. I'pebenmukos, A. 1O. [llepeneB. — M.: M3narenscTBO
FOpaiir, 2020. — 443 ¢. - URL.: https://urait.ru/viewer/matematika-449040#page

11. Matematuka [ DneKTpoHHbIH pecypc]: yuebnuk / M.M. bammakoB. — Mocksa :
KnoPyc, 2020. — 394 ¢. — CIIO. - URL:
https://www.book.ru/view5/58209488b96a0307a59b6aldcOcdda86

5.3.1lepuoaguueckue U3TAHUA

1. Unrepuer-xypHan HaykoBenenue.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

2. DKoHOMHKA 1 MareMaTndeckue Metonsl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

3. Cubupckuii ’KypHall BEIYUCIUTEIbHON MaTemaTnky. - URL:
http://biblioclub.ru/index.php?page=journal _red&jid=435065 ; To xe - URL.:
https://e.lanbook.com/journal/2169#journal _name

4. Maremartuka B BbiciiieM oopazoBanuu.- URL:
https://e.lanbook.com/journal/2368#journal _name

5. Ksaur -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372
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5.4. IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAUMBIX /1JI51 0CBOECHHSI AU CUMILINHBI

OBC «Yuupepcurerckas ouommoreka ONLINE». — URL: www.biblioclub.ru
OBC m3narensctBa «Jlans». — URL: https://e.lanbook.com

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

OBbC «BOOK.ruy» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

DnekTpoHHbIN Katanor Hayunoit oubmmorexku Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

OnektponHas oubnunoreka «3narensckoro goma «I'peGeHHUKOBY -
URL:www.grebennikon.ru
8. Hayunast snextponnas o6udaunorexa (HOB) «eLibrary.ruy. -
URL :http://www.elibrary.ru
9. bBasbl naunbix komnanuu «Mct Bero». - URL:http://dlib.eastview.com
10. Jlexktropuym TB». - URL: http://www.lektorium.tv/
11. HarmonanbHas sekTpoHHas oudaunoreka «HOby. - URL:http://H36.pd/
12. KubepJlennnka: HayuHas nekTpoHHas onbmmoreka. — URL: http://cyberleninka.ru/
13. Eaunoe okHO moctymna k o6pa3zoBaTeiabHbIM pecypcam : deaepanbHas MC cBo6ogHOTO
nocryma. — URL: http://window.edu.ru.
14. CnpaBouno-npaBoBas cuctema «KoncynpranT ILmroc» - URL
http://www.consultant.ru
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6. METOAUYECKHUE YKA3AHUSA OBYUYAIOIIIUMCSA IO OCBOEHUIO
JAUCHUITJINHBI

JucuumnmHa HaleleHa Ha (OpMHUPOBaHHE OOIIEYyYECOHBIX KOMIETCHITUM, TAKUX
KaK CIIOCOOHOCTH JAEMOHCTpAIlMU OOIIeHAyYHBIX 0a30BbIX 3HAHUI €CTECTBEHHBIX HAYK,
MaTeMaTUK{, TOHUMaHHe OCHOBHBIX ()aKTOB, KOHIEIIUH, IPUHIIUTIOB U TEOPHIA.

OO0yueHue CTYACHTOB OCYIIECTBIACTCA MO TPATUIMOHHOW TEXHOJIOTMH (JIEKIIHH,
MPaKTUKHU) C BKIIFOUCHUEM HHHOBALIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3peHHs HCHOJb3YEMBIX METOAOB JICKIIUU MOAPA3JEISIOTCS CIEAYIOIMNUM
oOpa3zoMm: HHPOPMAIMOHHO-OOBSACHUTEIbHASL JICKIUS, IOBECTBOBATEIbHAS, JIEKIIUS-
Oecena, mpoOIeMHast JICKIUA U T. 1.

YcrHoe — uBlokeHHWe ~— y4eOHOro - Marepuaia @ Ha  JIGKIIMM  JOJDKHO
KOHCHIEKTUpOBaThCsl. CIylIaTh JEKIUI0 HY>)KHO YMETh — MOJIEPKUBATh CBOE BHUMaHUE,
MOHATh M 3allOMHUTH YCIBIIAHHOE, YJIOBHTH TMay3bl. B Tmpoiecce H3I0KEHUS
MpenoiaBaTesieM JIKIMU CTYJIEHT JOJDKEH BBISICHUTh BCE HEMOHATHBIE BOIPOCHI.
3anuchiBaTh  COJAEpKAHHE JIEKIIMM HYXHO 00s3aTENbHO — 3allUCH  MOMOTaloT
MOJIIEP’)KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHHUIO M 3alIOMUHAHUIO YCIIBIIIIAHHOTO,
MPUBOAUT 3HAHME B CHUCTEMY, CIYXaT OMOpPON Juisi mepexoia K Oosiee TiayOOKOMY
CaMOCTOSITEIbHOMY U3YUYECHHIO TIPEAMETA.

MeTtouyeckue peKOMEHIalliy M0 KOHCTIEKTHPOBAHUIO JICKIU:

— 3aIUCh JIOJDKHA OBITh CHCTEMHOM, MPEACTABISITH COOON COKpaIEHHBIM BapuaHT
Jexkuuu npenogasaTens. HeoOxomumo ciymath, 0OQyMblBaThb U 3allMCHIBATh
OJIHOBPEMEHHO;

— 3amuch BENETCS OYEHb OBICTPO, YETKO, MO BO3MOXHOCTA KOPOTKHUMHU
BBIPOKCHUSIMU;

— He TpeKpamas CayliaTh TMpernojaBarelisi, HYXHO 3aluCbiBaTh TO, YTO
HeoOXoMuMO ycBouUThb. Henb3st 3amuchiBaTh  cpa3y Ke BBICKA3aHHYIO  MBICIH
MpenoaaBaTessi, CIeayeT €€ MOHATh U MOCIEe 3TOr0 KpaTKO 3alucaTh CBOMMHU CJIOBaMU
WIHM CJIOBaMU TpenojaBatens. BaxHo, 4ToObl B HEl He ObLT MOTEPSIH OCHOBHOM CMBICT
CKa3aHHOT0;

—MMEHa, 1aThl, HA3BaHUS, BBIBObI, ONPEICIICHUS 3aMIMCHIBAIOTCS TOUHO;

—cienayeT oOpaTUTh BHHUMaHWE Ha oQopMieHHE 3amucu JieKiuu. s Kaxmaoro
npeaMeTa 3aBOAMTCS oOmas Terpaab. OTIMYHBIM OT OCTaJbHOTO I[BETA CJEIYET
BBIJICJISITh  OT/ACJIbHBIE MBICIM U 3aroJIOBKM, COKpallaTh OTAEJIbHBIE CJIOBA U
MPEJIOKEHUs, HWCIIOJIB30BaTh YCIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO M TPEYECKOTO
an¢aBUTOB, a TAKKE HEKOTOPBIE TPUEMBI CTEHOTPa()UIECKOTO COKpAIICHUS CIIOB.

[IpakTuueckue 3aHATUS 10 AUCHUIUIMHE «MaTemaTuka» MpoOBOASITCS MO CXEME:

— YCTHBIW OIIPOC M0 TEOPUH B HAUaJIe 3aHATHUS;

— paboTa B rpyIax no pa3pelieHuIo Pa3IuyHbIX CUTyallui 10 TEME 3aHSITHS;

— PpelleHHEe MPAKTUYECKUX 3a]1ay;

— UWHAUBUIyaTbHBIC 3aJaHUS JIJIS TOATOTOBKH K TPAKTUUYECKUM 3aHSITHSIM.

[lenp mpakTUYECKOTO 3aHATHS - HAYYUTh CTYJECHTOB MPUMEHSTh TEOPETUUYECKUE
3HAHUS MIPU PELICHUH MPAKTUYECKUX 3a/1a4 HA OCHOBE PEANIbHBIX JaHHBIX.

Ha mpakTtrueckux 3aHATHSIX MPe00IaIatoT CICAYIOIMINE METOIbI:

BepOanbHBIE (MPe00IIaIaoIM METOI0M JIOJKHO OBITh OOBSICHEHHE);
MpakThuYeckue (MMCbMEHHbIE 3/1aHUS, TPYIIOBBIC 3aJaHUs U T. 11.).

BaxxnbiM 117151 cTyIeHTa SIBJIIETCSI YMEHHUE PALIMOHAIBHO MOAOUPATH HEOOXOIUMYIO
yueOHyto urepatypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOUHUKAMHU SIBJISFOTCSI:

— oubnuoteunsie oAbl prnana Kyol'V;
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— DJJIEKTpOHHAsi OWONHMOTEYHass cuUcTeMa «YHHMBEPCUTETCKas OuOIMoTeKa OH-
JIalH»;

— 3IeKTpOHHAs 6ubanoTeunas cucreMa M3narensctsa «Jampy. ( IOPAIT)

[Touck xkHUr B OMONMOTEKE HEOOXOIMMO HAYMHATH C HU3YUYECHHS MPEIMETHOTO
(cucTeMaTHyecKui) KaTajora W CO3JIaHUsl CHHCKAa KHHI, IOCOOWH, METOIUYECKUX
MaTepUaoB MO TeMe u3ydeHus. IIpocMOTp KHHUTM HAYMHAETCS C TUTYJIBHOTO JIMCTA,
cienyrouiero nocie 06g0xku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JTaHHbBIE,
XapaKTepu3yIollue KHUTY: Ha3BaHUE, aBTOP, BHIXOJIHBIEC IaHHBIE, IaHHBIE O MEePEU3IaHUN
u 1.7. Ha oGopore TUTyiabHOrO nHucTa AA€TCsl aHHOTALMSI, B KOTOPOW YyKa3bIBAETCS
TEMaTHKa BOTPOCOB, OCBEIIEHHBIX B KHUTE, OMPEIEIICTCS KPYT YnTaTeNed, Ha KOTOPBIN
OHa paccuuTaHa. bonbplioe 3HaUEHHE WMEET MPEIUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT
YUTaTeNsl C JIMYHOCTHIO aBTOpa, UCTOPHEH CO3/1aHWs KHHTH, PACKPBIBAET COJIEp:KaHUE.
[IpounTaB mnpeauciIOBHE U TOJNY4YHUB O0OINEe MpEACTaBIEHHE O KHHUIEe,  CIeAyeT
o0paTuThCs K ornarieHnto. OriaBiieHue KHATH 3HAKOMHT 00y4aeMoro ¢ COAepKaHueM
U JIOTUYECKON CTPYKTypOH KHHUIHM, TIO3BOJISET BBIOpAaTh HYKHBIM Marepuan ajs
uzydeHus. ['0J1 u3aHusl KHUTU TIO3BOJIIET CYAUTh O HOBH3HE MaTepuana. Yem wyaiie
KHUTa W3AAa€TCsA, TeM OOJBIIYI0 IEHHOCTh OHA MPEACTaBIsAeT. B KHUTE MOTYT OBITH
NpUMEYaHUs, KOTOpPhIE COJEepXaT pa3lu4Hble JOMOJHUTENbHBIC cBenacHus. OHH
MeYaTaTCsl BHE OCHOBHOTO TEKCTA M Pa3bICHSIIOT OT/ENbHBIE BONpockl. [IpeameTHbIe U
anpaBUTHBIE yKa3aTedW 3HAYUTEIHHO OOJIEr4aroT MOBTOPEHHUE HW3JI0KEHHOTO B KHUTE
Marepuaia. B KOHIIe KHUTM MOXKET pacnojiaraTbCsl BCIOMOraTeNbHbli Mareprual. K Hemy
OOBIYHO OTHOCATCS MHCTPYKIIUH, IPUIIOKEHUS, CXEMbI, CUTYaIllHOHHBIE 33]Ia4H, BOTIPOCHI
JUI CaMOKOHTPOJISL U T.J. JUis jydimero mpeacTaBi€HUs M 3allOMHHAHUS
MaTepuaia 1eecoo0pa3Ho BECTHU 3alMUCH M KOHCHEKThl Pa3IMYHOrO COJEp)KaHMsS, a
UMEHHO:

— MIOMETKH, 3aMEUaHMusl, BbIICJICHHUE TJIABHOTO;

— IIJIaH, TE3UCHI, BBIMUCKHU, IIUTATHI,

— KOHCIIEKT, paboyast 3anuch, pedepar, Jokiaad, JSKIUsI U T.]1.

YuraTh y4yeOHUK HEOOXOJUMO BJIYMUMBO, BHHUMATEIbHO, HE IMPOITyCKas TEKCTa,
CTapasch MOHATh KAXIYIO Gpa3y, OMHOBPEMEHHO pa30upasi MpUMephl, CXeMbl, TaOIHUIIbI,
PUCYHKH, TpUBEEHHBIE B yueOHNKe. OTHUM M3 BaYKHEUIINX CPEJICTB, CIIOCOOCTBYIOIINX
3aKpeIUICHUIO0 3HAHWH, SBISIETCA KpaTKas 3aluch MPOYUTAHHOTO MaTepuana —
coCTaBJIeHHE KOHCNEKTa. KOHCIEKT — 3TO KpaTKoe CBS3HOE M3II0KEHUE COACp KaHUs
TEMbl, y4eOHHMKA WJIM €ro 4acTH, 0e3 MOApPOOHOCTEH M BTOPOCTENEHHBIX aetaneil. [1o
CBOCH CTPYKTypE M TOCIIEJOBATEIHHOCTH KOHCIEKT JOJDKEH COOTBETCTBOBATH ILIAHY
yueOHMKa. [1loaTOMY Ba)KHO CHayana COCTaBUTH IUIAH, @ TOTOM MUCATh KOHCIIEKT B BUJIE
OTBETa Ha BOMPOCH IiaHa. Ecnu y4eOHUK pa3nenéH Ha HeOOJbIINME 03ariaBliCHHBIC
9acTH, TO 3aroJIOBKM MOXHO paccMaTpWBaTh KaK MYHKTHI IJIaHA, a U3 TEKCTa KaKIOU
YacTH CJIEAyeT 3alucaTh T€ MBICIH, KOTOPHIE pPACKPBIBAIOT CMBICIT 3aroJioBKa.
TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTb, C)KAaTOCTh, 1IEJI€CO00Pa3HOCTh KaXKI0TO 3aMKChIBAEMOTO CIIOBA;

— COJICPKATEIIBHOCTh 3aIllMCH- 3allMChIBAEMBIC MBICTH CIEIyeT (OPMYITHPOBATH
KpaTko, HO 0e3 ymepba st cmbicia. OOBEM KOHCHEKTa, Kak MPABUIO, MEHBIIE
U3y4aeMoro tekcra B 7-15 pas;

—KOHCIIEKT MOKET OBITh KaK MPOCTBIM, TaK W CIOXHBIM IO CTPYKType — 3TO
3aBUCHUT OT COJIEP’KaHUS KHUTU U 1eJIU €€ U3YUECHHUS.

MeTtoanueckre peKOMEHIalnH 0 KOHCTIEKTHPOBAHHUIO:
— TPEeXJe YeM HadaTh COCTABISATh KOHCIEKT, HY>)KHO O3HAKOMHTHCS C KHHTOM,
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IpOYMTATh €€ CHaYaia J0 KOHIIA, MOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TeTpajy 3alUCBIBAIOTCS Ha3BaHHE KOHCIIEKTUPYEMOM KHUTH U UMS
aBTOpA, COCTABJISAETCS IIaH KOHCIIEKTUPYEMOTO TECTA;

— 3alUCHU JIy4Yllle JAeJiaTh NpPH MPOYTEHHWU HE OJHOro-ABYX ab3aleB, a ILEeJoro
naparpada Wiy IIaBbl;

— KOHCIIEKTMPOBAHHUE BENETCS HE C LIEJIbI0 UMETh ONpeAeNEHHbIN 3amucu, a Juisd
0osiee TOJHOrO OBJAJACHHUS COAECPKAHUEM H3Y4aEMOIO TEKCTa, IMO3TOMY B 3alHCAX
OTMEYaeTcss U BBIJENAETCS BCE TO HOBOE, HMHTEPECHOE M HYXHOE, YTO OCOOCHHO
NPUBJIEKIO BHUMAHUE;

— IIOCJIE TOTO, KaK CJEeJIaHa 3aluch cojaepXkaHus mnaparpada, IJIaBbl, CIENYET
nepevynTarh €€, 3aTeM CHOBa 00paThCsl K TEKCTY M TNPOBEPUTH ceOs, MPAaBUIBHO JIH
U3JI0KEHO COJIepKaHUE.

TexHuKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTHpPYS KHUTY OOJbpIIoro o0ObéMa, 3amuch CIEIyeT BECTH B oOwIei
TeTpau;

— Ha KaXJI0M CTpaHMIIE ClieBa OCTABISAIOT MOJs MIMPUHON 25-30 MM JUIs 3alIUCH
KOPOTKHX T0/[3ar0JIOBKOB, KPATKUX 3aMEUYaHH, BOTIPOCOB;

— KaKJasi CTaHUIIa TeTPaIu HyMEpyeTcs;

— JUIS TIOBBIIICHUSI YNTAEMOCTH 3alUCU OCTAaBIISIIOT MHTEPBAJIbI MEXKIY CTPOKAMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— TpH KOHCIIEKTHPOBAHWH INHUPOKO HCIIOJIB3YIOT pa3IMYHBIC COKPAIICHUS H
YCIIOBHBIE 3HAKH, HO HE B YIIEpO CMBICIY 3alMCcaHHOro. PexomeHnyeTrcs NpUMEHSTH
o0mIeynoTpeOuTeNbHbIE COKpAIICHHs, HampuMep: M.0. — MOXeT ObITh, Troc. —
rOCYAapCTBEHHBIN; 1.0. — JOKHO OBITh U T.J.

— He cleAyeT COKpalmaTh UMEHa M Ha3BaHHA, KpOME OYeHb YacTo
HOBTOPSIOLIUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHMYECKOTO IEpenuChIBaHUS TeKcTa 0e3
NIPOJYMBIBAHUS €T0 COACPKAHUS U CMBICIIOBOTO aHAJIH3A.

CamocrosTenbHass paboTa CTYJICHTOB SBISETCS BaKHEWIIeH Qopmol ydeOHO-
NOo3HaBaTeabHOro mporecca. OCHOBHAs IeNb CaMOCTOSITENIbHOW paboThl CTYAEHTa MpU
W3YYCHUN JUCIHHIUIMHBI — 3aKPENHUTh TEOPETUYCCKUE 3HAHWS, TONYYCHHBIE B XOJ
JCKIIMOHHBIX 3aHATHH, a Takke CHOPMUPOBATH MPAKTHUECKUE HABBIKM IMOJTOTOBKH B
obOmactu Martematuku. CamocTodTenbHass paboTa CTyJeHTa B TIPOIECCE OCBOCHUS
JTUCHMIUINHBI « MaTeMaTnka» BKIIOYAeT:

— M3yYeHHE OCHOBHOH M JIOTIOTHUTENBHOM TUTEPATYPHI IO KYpPCY;

— paboTy C IEKTPOHHBIMHU YYEOHBIMU PECYPCaAMU;

— M3y4eHUE MAaTEePHAJIOB MEPHOANUECKON MeyaT, MHTEPHET PECYPCOB;

— MOJITOTOBKY K TECTHPOBAHMUIO;

— WH/IMBH]IyaJbHbIE U TPYNIOBHIE KOHCYJIbTALMU 1O HAaUOOJIEe CIOKHBIM
BOIpOCaM.

Ha camocTositensHyto paboTy CTyneHTOB oTBoautcs 14 yacoB ydeOHOro
BpemMeHH. Hauanom opranuzanuu J000H CcaMOCTOSITENLHOW pabOThl JOHKHO OBITh
IPUBUTHE HABBIKOB M YMEHUH I'pPaMOTHOW pabOThl ¢ y4eOHON M HAYyYHOW JIUTEPATypOM.
OToT mpouecc, B NEPBYIO OdYepelb, CBSI3aH C HAXOXKJICHHUEM HEeoO0XOAMMOM s
YCIIEHTHOTO OBJIAJIEHUS Y4E€OHBIM MaTepuanoM juteparypoi. CTyneHT AOKEH yMETb
NOJB30BaThCsl (OHAAMH OMONHMOTEK M CHPaBOYHO-OMOIMOTpadUUECKUMHU U3JaHHUSIMH.
CryneHTbl JUIsl TIOJIHOLIGHHOTO OCBOEHHSI Y4YeOHOro Kypca JOJDKHBI COCTaBIISTh
KOHCIIEKThI KaK MpU MPOCIYIIMBAHUM €r0 TEOPETUYEeCKOW (JIEKLUMOHHOM) 4acTu, Tak U
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IpU MOJArOTOBKE K IPAKTUYECKUM (CEMHUHApPCKUM) 3aHATUSAM. JKenarenbHO, 4YTOOBI
KOHCIIEKTBI JIEKIIUH M CEMUHApOB 3allMCHIBAIIACH B JIOTMYECKOM IIOCIEL0BATEIBbHOCTH
M3y4YEHUs1 Kypca M COIEpXKaJINCh B OIOHOW TeTpaau. BeneHue KOHCIEKTa SBIIAETCS
HEO0OXOIMMBIM BHIOM y4e€OHOU esTeabHOCTH. [I0CKOIbKY KOHCIIEKT:

— B IIOJIHOM 00BEME OLIEHMBAETCS KaK Pa3HOBUIHOCTh IMMCbMEHHOTO OTBETA Ha
U3y4aeMble BOIIPOCHI;

— chnyXuT 0a3oi s YCTHOrO OTBETa HAa CEMHMHApe IO OJHOMY U3 BOIPOCOB
paccMaTpuBaeMoro IUIaHa;

— CBEIEHUs U3 KOHCIIEKTAa MOT'YT BBICTYIIATh B KAYECTBE UCTOUYHUKA JOIOJHEHUN
K OTBETaM JIPYTUX CTYIECHTOB.

Opranuzanysi TEKyIIEro KOHTPOJS 3HAaHUM, YMEHMI M HABBIKOB OOYYarOIIMXCS
OCYILECTBIIAECTCS IMYTEM TECTUPOBAHMUS.

@opMOIl UTOTOBOTO KOHTPOJS SIBISETCA 3K3aMEH. DK3aMEH COCTOMT W3 ABYX
TEOPETUYECKUX BOIIPOCOB.
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7. OHEHOYHBIE CPEACTBA J1Jis1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT (pOHIA OLIEHOYHBIX CPEACTB

Ne KonTposaupyemble pa3ieabl (TeMbl) 1M CUHILIMHbBI HaumeHoBanue oueHo\Horo
n/n cpeacTBa
Pasnen 1. AJITEBPA VYcTHbll onpoc

1. KorrponbHas pabora
ITpakTrdeckas pabora
Pazgen 2. OCHOBBI TPUTTOHOMETPUU YcTHBI ompoc

2. TectupoBanue
[TpakTnyeckas pabora
Pasznen 3. ®YHKI[MM X CBOMCTBA U TPA®UKH VYcrHbI# onpoc

3. Pedepar
ITpakTuyeckas padbora
Pazgen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIN3A VYcrHbI# onpoc

4, KontponbHas paborta
[TpakTuyeckas pabora
Pasmen 5. YPABHEHUA 1 HEPABEHCTBA YcTHBI onpoc

5. KontponbHas paborta
IIpakTudeckas pabora
Pazgenr 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS VYcTHbll onpoc

6. | BEPOSITHOCTEM TecTupoBaHue
IIpakTudeckas pabora
Pasnen 7. TEOMETPU VYcTHbll onpoc

7. Pedepar
[IpakTudeckas padora

7.2 Kputepumn oueHKH

KoHTposib ¥ OLEHKa pe3ylabTaTOB  OCBOCHUS  JIUCLUIUIMHBI  OCYIIECTBIIAETCS
npernojaBaTesieM B MPOLECCe IMPOBEACHUS MPAKTUUYECKUX 3aHATUN, TECTUPOBAHMS, a
TAK)KE€ BBIMIOJHEHUS CTYJEHTaMHU UHIUBUIYAJIbHBIX CAMOCTOSITENbHBIX 3a/1aHUN.

YcrHbBIii ompoc. YCTHBII OTBET — O3TO PAa3BEpHYThIM pacckas, BKIKOYAOINN
TEOPETUYECKUE MaTepUalbl U MPUMEPBl UX MPUMEHEHUS. Y AOBIETBOPUTEIbHAS OLEHKA
CTaBHUTCS, €CJIU CTYJIEHT JIEMOHCTPUPYET HEINIyOOKHE TEOPETHUECKUE 3HAHUS, IPOSIBISIET
cnabo chopMUpOBaHHBIE HABBIKM aHAJINM3a SBJICHUM M MPOIECCOB, HEIOCTATOYHOE
yMEHHE JieJaTh apryMEHTHPOBAHHbIE BBIBOJBI M NMPUBOAUTH MPUMEPHI, MOKA3bIBACT HE
JOCTaTOYHO  CBOOOJHOE  BJIAJE€HUE MOHOJOTMYECKOH peublo, TEpPMUHOJIOTHUEH,
JIOTHYHOCTBIO U TIOCIIE0BATENILHOCTBIO HM3JI0KEHHUS, JENAeT OMMOKU, KOTOPHIE MOXKET
HCIIPABUTH TOJBKO NMPU KOPPEKIMH MPEIO0/IaBaTeNIeM.

Pedepar. IIponykT caMocTosTENBHOM pabOTHI CTYAEHTA, NPEACTABISAIOIIMNA CcOOOH
KpaTKOE€ M3JI0KEHUE B NMHCbMEHHOM BHJE MOJIYYEHHBIX pPE3YyJIbTAaTOB TEOPETUUYECKOTO
aHanmu3a OINpeAeTeHHOW HaydHOW (y4eOHO-HCCIenoBaTeNbCKO) TEeMbI, TI/I€ aBTOP
packphIBaeT CyThb HCCIeAyeMOil MpoOjeMbl, MPUBOJIUT pa3IMYHbIE TOUKHU 3pEHUs, a
Takke COOCTBEHHbIE B3IJIsAbI Ha Hee. PedepaT oleHMBaeTcs MO KOJUYECTBY
NPUBIICYCHHBIX HMCTOYHUKOB, TIyOMHE aHaiu3a MpoOJIeMbl, KayecTBe OOOCHOBaHUS
ABTOPCKOM MO3UINH, INTyOUHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIbHAS OLIEHKA CTABUTCS,
€C/IM TéMa OCBEILl€HA JIMIIb YaCTUYHO, AONYLIEHb! (PaKTHUECKUEe OMIMOKU B COEPIKaHUU
pedepaTa, wWIM WMEIOTCA CYINIECTBEHHbIE OTCTYIUIGHHS OT TpeOOBaHMU K
pedepupoBaHUIO, TN HETIOJIHBIE OTBETHI HA JOMOJIHUTEILHBIE BOIPOCHI.
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Tectr. Cucrema craHIapTU3UPOBAHHBIX 3aJaHMM, IMO3BOJISAIOLIAS  ABTOMAaTU3MPOBAThH
npolenypy U3MEPEHUsl YpOBHS 3HaHUN U yMeHMH oOydaromerocs. TecT onieHuBaeTcs 1o
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

KonTposabHasa pabGora. IluceMeHHas npoBepouyHas paboTa, HpencTaBisrolas coOon
U3JI0KEHHE OTBETOB HA TEOPETUUYECKUE BOIIPOCHI 110 COAEPKAHUIO YUYEOHOM TNCIUIIINHBI
U pelleHHe NpaKTUYeCKuX 3anaHuil. Pabora oueHuMBaeTcss yqOBIETBOPUTENBHO, €CIIU
BBINIOJIHEHO HE MEHEE IMOJIOBUHBI pabOThl WM JIOMYILIEHO B HEl He Oosee IBYyX rpyObIX
omuOOK WM He O6ojiee OHOM IpyOoi OMMOKH U OJTHOTO HEJI04YeTa, WIIK He 0oJjiee ABYX-
TpEeX HErpyObIX OMIMOOK, WM OJHOM HerpyOoil OmMOKM M TpeX HEJOYEeTOB, WIN IpU
OTCYTCTBUH OLUIMOOK, HO IIPU HAIUYUU 4-5 HEJOUETOB.

IIpakTnueckass padora. IlpakTuueckas pabora — 3TO 0OCOOBI BHJ J€ATEIBHOCTU
oOyyaromierocs, 4YTO IOJpa3yMeBaeT BBHIMOJIHEHNUS pa3HOIUIAHOBBIX 3a/laHuil, He
CBSI3aHHBIX ¢ 00pabOTKOM TeopeTHuecKkoro Matepuana. Bo Bpems BBINOIHEHUS CTYIEHTY
HE0OXO0JIMMO MCIOJIB30BATh paHee MOJyuyeHHbIe TeopeThueckue 3HaHus. [lonoxurensHas
OLIEHKA CTAaBUTCS, €CJIM BBIIMOJIHEHBI BCE 3a/IaHUS IPAKTUYECKON pabOThI ¢ 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHHSIMU.

Kpurtepun oneHkn 3HaHMH 00y4alOIIUXCS B IEJIOM 0 JMCHHUILTHHE:

«OTJIMYHO» - BBICTABISECTCS OOydaromiemycs, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMAaTU3UPOBAHHBIE, TTTyOOKHE 3HAHUS Y4eOHOU MPOrpaMMBbl TUCIUIUTMHBI U YMEHHUE
YBEPEHHO MPHUMEHATh UX Ha MPAKTUKE MPHU PEIICHUH KOHKPETHBIX 3a/ad, CBOOOIHOE U
NPaBIWIbHOE 0OOCHOBAHKE MPUHSTHIX PEIICHUM;

«X0pomIo» - BBICTaBIsETCS OOydYaloIEeMycsi, €Clidi OH TBEpPAO 3HaeT MaTepual,
rpaMOTHO M MO CYLIECTBY H3JIAraeT €ro, yMeeT NPUMEHSTh MOJYYCHHbIC 3HAHUS Ha
IIPAKTUKE, HO JIOIYCKAET B OTBETE WJIM B PEIIECHUHU 337]a4 HEKOTOPbIE HETOYHOCTH;

«YAOBJIETBOPUTEJIBLHO» -  BBICTABISETCS  OOydaIIeMycs,  IOKa3aBIIEMY
dbparMeHTapHbId, pa3pO3HEHHBIA XapakTep 3HAHUM, HEJOCTATOYHO TMPABUIBHBIC
bopMynupoBKH 0a30BbIX MOHITHH, HApYIICHHWs JIOTUYECKOW IMOCJIEAOBATEIILHOCTH B
W3JI0)KEHUU POrpaMMHOI0 MaTepuasa, HO IPU 3TOM OH BJIaJEET OCHOBHBIMU pa3JeiaaMHu
y4eOHOM MPOTpaMMbl, HEOOXOTUMBIMU VISl JATBHEHIIIEr0 00yUEHUS U MOXKET MPUMEHSTh
MOJIyYEHHBIE 3HaHUsI IO 00pa3ily B CTAaHJAPTHOM CUTYaIINH;

«HEeYyJI0BJIETBOPUTEJIbHO» - BBICTABIACTCA OOYydYalOIMIEMYyCsi, KOTOpPBI HE 3HaeT
OoJbIIIel YacTH OCHOBHOTO COJIEP>KaHUs yueOHOM MPOrpaMMbl TUCIUTIINHBI, TOMYCKACT
rpyobie OmUOKH B (QPOPMYITUPOBKAX OCHOBHBIX TOHSATHUH JUCHHMIUIMHBI U HE yMEET
HCIIOJIb30BATh MOJIYYEHHBIC 3HAHUS MPU PELICHUHU TUIIOBBIX MPAKTUYECKUX 3a/a4.

7.3 OneHOYHBIE CPEACTBA U IPOBEIeHUs TeKyLeH aTTecTAlNU

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:

- UHIUBUAYAJIBHBIN YCTHBIM OITPOC

- IMCbMEHHBIN KOHTPOJIb

- TECTUPOBAHUE 10 TEOPETUUECKOMY MATEPUAILY
- IpakTuyeckas padbora

- 3amuTa pedepara
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®opma {IpaKTI/I‘IeCKH JInunble IIpumepbl
3Hanus YMenus i ONBIT | KayecTBa OLICHOYHBIX
aTTecTaluu
(BJ1ageHue) o0yualomerocsi | cpeacTB
Yerabii KonTtpons 3Hanuit OreHka yMeHus Ornenka Ornenka KontponbHsle
(MTMCBMEHHBIN) | O OIpe/eTIeHHBIM pa3nu4ath HaBBIKOB CIIOCOOHOCTH BOTIPOCHI IO
ompoc no | mpobiemam KOHKpPETHBIE paboThl ¢ OIIEPATUBHO U TeMaM
TeMaM TIOHATHSA JUTEPATypHBIM | Ka4eCTBEHHO MPUIIATAI0TCS
Y UCTOYHHKAMH | OTBEYaTh Ha
MIOCTABIICHHBIE
BOTIPOCHI
Pedeparsr KonTtpomns 3HaHMI OreHKa yMEHUS Ornenka Omenka Tewmsl
TI0 ONPE/ICICHHBIM pas3nuyarthb HaBBIKOB CIOCOOHOCTH K | pedepaTos
npobiaemMam KOHKpPETHBIE paboThl ¢ CaMOCTOSATENPH | MPHJIATalOTCA
MTOHATHUS JUTEPATYpHBIM | Oif paboTe u
U UCTOYHUKAMU | aHaIHU3Y
JUTEPATypPHBIX
UCTOYHHUKOB
IIpaxktnyeckue | KonTposs 3HaHUA OreHKa yMEHUsS Orenka OreHka Temsl paboT
paboThI TEOPETUYECKUX paboTarts ¢ HaBBIKOB CIIOCOOHOCTH IIpUIararTcs
OCHOB MAaTeMaTHKH, | MaTeMaTH4YeCKUM | paboOTHI C OTICPaTHBHO U
BO3MOXKHOCTEH H anmnapaTom MOHATHSAMH, Ka4eCTBEHHO
MPUHIUIIOB 3HaHHH, dopmynamu, pemarts
MCTIONIb30BaHMS HCTIONB30BATh €r0 | YMEHHUSIMHU TIOCTABIICHHBIC
MaTeMaTHYECKUX TIPU PEIICHUH NPUMEHATh UX | Ha
3HAHUH IPH MIPAaKTHYECKUX IIPU PELICHUH MIPAaKTHYECKNX
BBINOJIHEHUH 3a1au. KOHKPETHBIX paboTax 3amaun
IIPAKTUYECKON 3aza4 51
paboThI apryMeHTHpOBa
Th PE3yJIbTATHI
TectupoBanue | Kontpons 3HaHU OreHKa yMeHUs Orenka Orenka Bormpocst
IO OTIpeIeIEHHBIM pa3nu4arth HaBBIKOB CIIOCOOHOCTH MIPUJIAraroTCs
npobiiemam KOHKpETHBIE JIOTHYECKOTO OTICPaTHBHO U
TIOHATHS aHaIM3a U Ka4eCTBEHHO
CHHTE3a pH OTBEYaTh Ha
COIIOCTABJICHUH | MOCTABJIECHHbIC
KOHKPETHBIX BOIIPOCHI
HOHATUI

I[IpumepHbIe TecTOBbIE 3a1aHUS

1. ®ynkuus y=3x2+5x-7 Ha3bIBACTCS:
1. -nuHeiiHas;
2. -TIOCTOSIHHAS,
3. -KBaJpaTUYHAS,
4. -mpsiMasi IPOTOPIIMOHAIBHOCTb.

2. Ecnu st mo6oro x y oonactu onpeneneHust yakmuuu T f(-X)=f(x), To dynkums

Ha3bIBACTCA:

1. -HeuerHas;
2. -4deTHas,
3. -mepuoauvecKas;

4. -MOHOTOHHAS.
3. dyHKIMs y=a" Ha3bIBAETCA:
1. -cTeneHHOM;
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2. -IOKa3aTeNbHOM;

3. -norapudMHuuUecKoii;

4. -KBaJIpaTUYHOM.
4. Pazgen reomerpun. B KOTOpOM M3ydaroTcsi CBOMCTBA (PUIyp B MPOCTPAHCTBE
Ha3bIBAETC:

1. -nmnanuMeTpus;

2. -CTepeoMeTpus;

3. -aHaTUTHYECKasi TEOMETPHS;

4. -eBKJINJIOBA T€OMETPHUS.

7.3.1.BonpochI /151 NOATOTOBKH K IK3aMeHY.
1.MHOX€eCTBO JeMCTBUTEIbHBIX Uncell. JleHcTBUS Haa ACHCTBUTECILHBIMM YHCIAMHU.
2.I1pubnuxenHblie BoluncieHus. OKpyrieHue NpuOIMKeHHbIX 3HAUEHUN BEJTUYHH.
3. deiicTBus Haa NMPUOIMKEHHBIMUA 3HAUCHUSIMH BEJTUYHH.
4.ITonsatue creneHn. CBOMCTBA CTENECHEMN.
5.Ilonsatue xopHs. CBOWCTBA KOPHEM.
6.Jlorapudmsi. ColicTBa jJorapudmos.
7.0mnpenenenue norapudma. Teopemsl norapudmupoBanus. HarypansHbie
J0rapuQMBblI.
8.Ynopsimouennsie MHOKECTBa. [IlepecTaHOBKY 1 pa3MeIieHusl.
9.0cHoBHOE TOTapU(MUYECKOE TOKAECCTBO U APYTHE JOTAPUPMUIECKUE TOKIECCTBA.
10.MuoxecTBO. OCHOBHBIE MTOHATHS.
11.MppanmonanbHble yucia.
12.Pa3BuTHe NOHATHUS O YHCIIE.
13.Koneunbie 1 OECKOHEUHBIC IECATHYHBIE JPOOH.
14.Oxpyrnenue npuOINKEHHBIX 3HAYCHUN BEJIUYHH.
15.0cHOBHBIE OHATHSI TPUTOHOMETPHUH
16.0OcHOBHBIE TPUTOHOMETPUUYECKHUE TOKIECTBA
17.®@opmynbl TpUBEACHUS
18.DopMyIibI CHOKEHUS
19. TpuronoMerpuyeckre ypaBHEHHUS] 1 HEPABEHCTBA
20.@ynkiuu. O6acTh ONMpeeIeHnss 1 MHOKECTBO 3HAUCHUH (PyHKIINN
21.CpolicTBa QyHKINUU
22 .I'paduku deMEHTapHbBIX QYHKIIHMA

7.3.2 Bonipocsl AJ1s1 NPOBeAeHUS IK3aMeHa

[{enbie 1 palMOHANIBHBIE YUCIIA.

[leprieHAUKYIIIpHBIE TIPSIMBIE B IIPOCTPAHCTBE.
ApudmeTnyeckuii KOpeHb HaTypPaIIbHON CTENCHH.
[TapaynenbHble IpsAMbIE, IEPIICHIUKYISIPHBIE K IUIOCKOCTH.
CreneHp ¢ pallMOHANIBHBIM U IEUCTBUTENIBHBIM MIOKA3aTENIEM.
IIpu3Hak nepneHauKyJIspHOCTH IPSIMOM U INIOCKOCTH.
CrenenHas (yHKIMs, €€ CBOWCTBA U rpaduk.

Teopema o IpAMOU, NEPIICHAUKYIISIPHOU K TNIOCKOCTH.

NG RWNE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

B3aumHo oOpaTHbIe QyHKITUH.

PaccrosiHre OT TOUKH [0 MITOCKOCTH.
PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA.
Teopema o0 Tpex NEPHIEHIUKYIISIpax.
WppanmonanbHble ypaBHEHHUS.

Yron Mexay npsAMON U MIIOCKOCTHIO.
[lokazarenpHas QyHKLHS, €€ CBOICTBA U rpaduK.
JIByrpaHHbId yrom.

ITokazaTenbHblE ypaBHEHUS.

[Ipu3Hak nepneHANKYIIPHOCTH JBYX MIIOCKOCTEH.
[TokazaTenbHbIE HEPABEHCTBA.

[IpssMOyTronBHBIN NTapaUICIICIUIIE].

Cucrema noka3aTesbHbIX YPaBHEHUN U HEPABEHCTB.
Jlorapu@msi.

CaoticTBa jJorapuQmMoB.

Ornpenenenne cuHyca, KOCUHyca U TAHT€Hca yria.
3HAaK{ CHHYCAa, KOCHHYCA U TAaHT'€HCA.
Jlorapudmuueckas GyHKIUsA, €€ CBOWCTBA U IpadUK.
3aBUCUMOCTb MEX1Y CUHYCOM, KOCUHYCOM M TAHT'€HCOM OJHOTO U TOTO K€ YIJIa.
Jlorapudmuieckue ypaBHEHUSI.
Tpuronomerpuueckue TOX/1ECTBA.
Jlorapudmudeckrie HepaBEHCTBA.

IIpenmer crepeoMeTpru. AKCHOMBI CTEPEOMETPHUH.
[TapamienbHbIe TPSIMBIE B TPOCTPAHCTBE.
[TapamienbHOCTh TpeX NPSIMBIX.

DopmyJIbl IPUBEICHUS.

[TapannenpHOCTh NPSAMOU U INIOCKOCTH.
CxpemuBarommecs npsiMeie.

YpaBHEHHE COS X = 0.

VYpaBHeH#ue sin X = .

OOpaTHble TpUTOHOMETpUYECKUE (QYHKIUU.

VYTIIBl ¢ COHANPaBIEHHBIMU CTOPOHAMU.

YpaBHeHuE tg X = 0.

YTroia MexXy NpsAMbIMH.

Ob6nacTp onpejeNieHrs U MHOKECTBO 3HAYEHU N TPUTOHOMETPUUECKUX (DYHKIIUM.
[TapasuienbHbIE IIIIOCKOCTH.

YeTHOCTD, HEUETHOCTD, MEPHOANYHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH.
CaolicTBa (DyHKIIUU Yy = COS X U ee rpaduk.
Terpasap.

CpoiicTBa (pyHKIIMH Y = Sin X U ee TpaduK.
[Tapamnenenunesn.

CaoiicTBa (hyHKIMHU Y = tg X U ee rpaduk.
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10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

7.3.3 IlpuMepnl 32124 HA IK3aMeH

MartepuaJbl TEKyIEro KOHTPOJIS 3HAHUH CTYJICHTOB
Ilpaxmuueckue 3a0anus.

. HalinnTe 3HaueHuE BbIpaKECHUSA a® (21'4)2 +a:at npu a=-2
. Haiitn sHauenne gynxuum:y = 4x° + 6x%° + 3, npu x = 0,25

. Beruncnure 3uauenue apobu S5a-2b  ecmou 8a-3b=0

3a-b

. I3 hopmynsl miiomaau cekropa S=IIR% BbIpasute paauyc R

360

. Beraucnuts V640

3410

. HaiinuTe 3HaueHne BoipaskeHms 24V6+(N27-132)

3
. Hpe,Z[CTaBBTe BBIPpAKCHUC __a B BHUAC CTCIICHU C OCHOBAHUCM d.

a’aVa

. Haitti: (2x7%+ 3x%° - 2) ipu x=9

. Halinnre 3HaueHne BBIpAKEHUS a*+4a+d npu a=-2.

2+a
. Bextop a cocraBnser ¢ MoOIOXUTEIbHBIM HampaBieHuem ocu OY 120°.
Haiitu koopaunary Y BeKTOpa d, €Clid U3BECTHO, UTO | a | =23

Haiizire 3HadYCHNE BhIpaKeHUs a°-8a+16 npu a=2.

a-4
Haiimute momanap YeThIPEXyrojibHUKA ¢ BepIIUHAMHU B Toukax A(-4;-1),
B(-1;-1), C(6;3) u D(-5;3)

. 2
[Ipu kakux 3HAYEHUAX X KBAJIPATHBIN TpeXwieH X — 5X + 6 paBeH HyI0?

CKOJIBKO CYIIECTBYET CIIOCOOOB paccaJniTh § rocTei M0 BOCBMH MECTaM 3a
CTOJIOM

Boruncnuth ckansipHoe npousseaenue ach, eciau a=8, b=5u L_(a,b)==n
[Mponorenmuporatsh: logex= 2logca+logch-1
[TponorapudgmMupoBaTh 1Mo OCHOBAHUIO a X=a’h:C
Haiinure pacctosuue mexay Toukamu C(-15) u D(4,5)
7

Boraucauts :L0gg 16 + L0gy7 9

3anumuTe B BUJE OECKOHEUHOM IEPHOIUYECKOi ApoOH YucIa:
3ul

7 6
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21. Haiinute 3uauenue Boipaxkenns 7 - _ 5

V7-N5 TS

22. CpaBuure : 0, 389999... u 0, 389. ITu 22\7

Log 10+1
23. Beruucnuts : 2,5°%% 5

2_Log 10
24. Beraucnuts : 57 %%

25. lano: AABC, L A= 90°, AB = 90cwm. UYepe3 cropony AC mpoBeaeHa
IUIOCKOCTH 0, oOpa3zyromas ¢ miockocteio AABC yron 30° . BBIYHCITHTH
paccTosiHUE OT BEPIIMHBI B 10 TiockocTH a.

26. CpaBHUTH: 7% 1 4%

27. B npsamoyromsHoM TpeyronbHuke ABC yronm B- mpamon, AB=3,CB=4.
Haiinure ckansiproe npoussenenne CA°CB.

28. Boruncints: 6427 - 412 - (8%) 2,

7.4 OueHOYHBIE CPEACTBA IS IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTalluu
TECTBI.

B mapke mocaxeno 100 nepeBbeB: O6epe3 u | 1 | 60
kieHoB. bepesnl cocraBmsaoT 30% ot Beex | 2 | 70
nepeBbeB. CKOJBKO KJIEHOB B apke? 3180
4 | npyroi oTBET
CKOJTBKO KBampaTHBIX MeTpoB B 10% ot 1|1 | 1000 m°
ra? 2 [ 100 m°
3[10M
4 | npyroii oTBET
YIpocTuTh BeIpaXKeHHE: 1]2(x-2)
20+4 2 | 2/(x-2)
0° -4 3 | 2+(x-2)
4 | npyroii oTBET
Haiinure cpennee apudmernueckoe uncen: |1 | 8,44
7,82; 8,24, 9,26. 2 |8,42
3|8
4 | npyroii oTBET
Berauciure: 1| 2828
111 2| 8128
2.22.24.28 302
4 | apyroii oTBET
Haiigure x u3 mponopruu: 1]91/210
2 | 90/210
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1,3:7:0,5(3:Z S 92/21(1
6 4 | apyroii OTBET
7 | Pemure HepaBeHCTBO: 1(,.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | apyroii oTBET
8 | Pemmre HepaBeHCTBO: 1| (—=;0]U(3;+x)
6 _, 2 | (==30]
3-0 3 | [3+=)
4 | npyroi oTBET
9 | Pemmmre HEpaBEHCTRO: 1][-1;1]
6°-1<0 2|(-1;1)
3|(-1;1]
4 | npyroii OTBET
10 | Pemure ypaBHEHHE: 1 | x=0, x=4
46—-6°=0 2 | x=0
3 | x=4
4 | npyroii oTBET
11 | Pemure ypaBHEHUE: 1 |x=15 x=9
0 2 | x=-15
374 3 | x=9
4 | npyro#t oTBeT
12 | Pemute ypaBHEHUE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyroii oTBET
13 | Haiitu obnacTh onpezenenus QpyHKINU: 1 | x<6
6 1 2 | x>6
6-0 3 | x>0
4 | npyro#t oTBeT
14 | YxaxuTe Npu Kakux 3HaYeHHUSX x QyHkims | 1 (—oo;—\/E)U(\/E : +0)
0=-06°+2 mOpUHMMaeT  OTPHIATEILHBIE | 9 (—2:2)
3HAYCHUS 3| \/5 2
4 | npyro#i oTBeT
15 | Haiinure mnsaTeid  wieH reomeTpuueckou |1 | 1
Iporpeccuu, ecim 4 =1 u q :% 2 116
15
3| L
18
4 | npyro#i oTBeT
16 | Haiinure xoopauHaThl ceperaunbl otpeska | 1 | (2; 3)
MN, eciiu M (1; 2); N (3; 4) 2 | (0;0)
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31(1;1)
4 | mpyroit oTBET
17 | Haiinure paanyc OKpYKHOCTH, omnucaHHoil |1 | /365
OKOJIO TMPSIMOYTOJILHOTO TPEYroJIbHUKA C 2
katetamu 13 cm u 14 cm 2 115 em
3| 16cm
4 | mpyroit oTBET
18 | Haiimute cropoHy KBaapara, paBHOBenukoro | 1 | 12 cum
IIPSIMOYTOJIBHUKY CO CTOPOHaMU 3 cM U 4 ¢M | 2 J13 oM
3|14 cm
4 | npyro#i oTBeT
19 | Haiigure IUIOMIAdb npaBuiibHOTO | 1 % M2
TPEeYroJbHUKA CO CTOPOHOH 3 cM 4
2 |9cM’
3] ot
4 | npyroit oTBET
20 | Haitiure  paamyc  okpykHocTH, eciu |1 | 57/6 cm
LEHTpaJIbHOMY yriay B 150° COOTBETCTBYET | 2 | 6 cM
JyTa JUIMHOW 27 CM 3|1lcm
4 | npyroit oTBET
Bapuant Ne 0 — 1
Ne C BapuaHThel O0OTBETOB
wp |CoAepxKaHMe 3anaHus A 5 B T i
1 Hatitu 75% ot umncia: (0,75;%) -9 |-6 6 5,25 7 0,6
Ynpocturs (ﬁ +E- 2) -
2 c a a—c 0,5 1 0 %) 4
Y BBIYUCIIHUTB IpU a =2, C = 0,5_1
g\t 0
3 |Berumcmuts: 0,125° +(§j —47'4 6 4,715 |2 1 0,25
Haiitu o6nacte onpenenenust yHkuuu: |X > 2 X#2
4
y=1g(9% — 14 - X9 x<7 [FTOPFEZ P2 Iyt
PemuTh nokazaTenbHOE HEPABEHCTBO:
5 0.5 > 0,25 X<-2 |[X>-2 |x<2 x<0 x>0
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tk

Pemmts norapu)MuUECKOe ypaBHEHHUE: | X =+ v/8 _ _ _
6 log,(3x? + 10) = 2 %) X=5 |[X=5 [X=5
Pemnts TpuroHomeTpuueckoe NC.I0T) . OF el n L
7 |ypaBHEHHE: 6 X=1 x=3 + 7k 3
sinx=0,5
Haiitu npousBoanyo GpyHKIUU
2
8 _ X ¥2 2 6 |2 0 1
x—1
Y BBIUYUCTUTH €€ 3HAUCHHE MPHU X = 2
9 |Pemmts ypasuerue 21++2x—7=x |x=16 [x=18 [* =4 x=18 x =28
P x=22 |x=28
B ocHOBaHMM NpSAMO NPU3MBI JIEKUAT
10 |¥Bampar. [lnaroHaib OCHOBaHHS V2 em, 242 4o 12 end® S 46
JMaroHasib 0OKOBOM I'paHH 2 CM. oM’ oM’
Haiiti 00beM IpU3MBL.
OtmBetel: 1 -A;2-B;3-T,4-A;5-B;6-B;7-B;8-A;9-/1;10-T;
Bapuant Ne 0 — 2
Ne C BapuaHThe OTBETOB
wn |COAEpKanMe 3anaHus A 5 B T 1
Haiitn gyucno, 80% xoroporo 1
1 COCTAaBIISIET % (2,5-2)° 5 0,2 0,16 10,25 1
(a+1)’
prOCTI/ITB m )
2 N 4 3 1 8 -2
Y BBIYUCIIUTD MPU @ = (5]
0
3 Borauciuth: 164/9:44/3 -3 N a3 |12 1 0
Haiitu oGnacTs onpeneneHus
4 |Dymxmm: . X£25|x>2 [x=22 |x=1 |x=0
Y=5x~10
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PemnTh nokazareabHOE HEPABEHCTBO:
5 x+1 X X<2 [x>2 [x>1 |x>0 X>—1
5 —-25>15
Pemmuts norapupmuyeckoe _
6 |ypaBHeHue: _ X=64 |x=40 [x=4 |x=1
_ 256
4-logsx = 16
Pemmmrte TpUroHoMeTpHUECKOe LI WY SN IO P
7 |ypaBHEHHUE: ng 4 T4 ngm.k
tgx =1
Haiitu npou3BoaHy0 QyHKIMHUY =
. 3 I I
8  |SINX ¥ BBIYMCIHTH €€ 3HAYEHUE [IPU X > |3 -3 1 0
=7/6
9 Pemnts ypaBHEHUE -0 _3 B x=3 x i30
(x2—4xNx—3:0 e T T x =4 §;4
VYroi nipu BepUIMHE OCEBOTO CEYEHUS Ne
10 |KOHYCa paBeH 90" , AXaMeTp 20 oM 437 73 T - T oo
OCHOBAHUS PaBEH 2 CM. oM’ oM’ 3
Haiiti 00beM KOHYCA.
OmBetel: 1 -T;2-A;3-B;4-B;5-B;6-A;7-B;8-A;9-T; 10— 1;
Bapuant Ne 0 — 3
Ne BapuaHTh OTBETA
i CogepxaHue 3anaHus A B C D
. 5 2
1 Bpranciurs: > : 2§ +0.,1/-0,25 25 025 (25 6,25
V10 -6
2 VYIpOoCTUTE: —,/0,09 0,01 1 0,5 0,1
’ 12 35
o )
3 Haiitn uncno, eciim 92 % oOT 3TOro umcia 200 50 20 169,28
coctanisier 184
-4 -9
YrupocTurs: i
4 ' o2 2 -2 0,25 |-0,25
¥ BBIUUCTUTH ipu C = — 0,5
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5 | Coxoarime 1006e: 2x% +2x-12 2(x3+2 X+ 5 2(x3_2-2x—10
P ApOB: 3x+9 6 12
2 2
6 |YmopocTurs: 2b—4b . 267 1 ) -1 _b+ly 1
b+1 1+b b b |1-2b
Brraucinte KOOpIMHATHI TOUKH TIEPECeUCHUS (2:— 45
7 |QyHKipmi: 5) (1; 6) 0) (2 5)
y=5+5 u y=-2x-9
. — >7— <
8 Pemmmts HepaBeHcTBO: 3 —5(2x +4) > 7 K>3 |lr<3 X X <3
2x 0,3
B paBHOOEIpeHHOI Tpaneuu OCTPhIi yro
g [|paBeH 45°, Gokosast cropona 4+/2 oM, a 40 on 124 en? 148 eni? 164 end?
BEpXHEE OCHOBaHHE 6 CM.
HaiiTn niomaas Tpaneuum.
OnpenenuTs, NPOXOAUT T rpaduk GyHKINH DOXO HE
10 =—0,5x*+2x—0,5 uepe3 Touky (4; POXOA| poxo |—
UT
3,5). JIAT
Oteetni: 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
i onepXKaHWEe 3aJaHUS A B C D
I 1 2432
Bpruncnmure: | 9—:3——— |1 =
1 ( 17373 Sj 5 12 5 0,5 0,2
2 Hatiti 0,5 % ot yucina 10. 2 0,2 0,05 0,01
3 I(;I;I/ITI/I x w3 npornopruu: - 9,6 :1,2=(75-x) : 35 3 55 5
IIpescTaBuT B BUC CTCIICHH C OCHOBAHHEM 4. | 3
4 3 5 o |a da*
a?-a?-Ja a a
4x 4 42x=)) X 4y
5 YpocTuTs: 5~ xr—yf >
xT -yt x+y x+y |x-y |x -y

41




6 Haiitu cymmy KOpHEN ypaBHEHHUS: 6 5 9 9
Bx+3)(3-2x)=0 8 8
. |x—6y=-2
7 Pemmte cucreMy ypaBHEHUN: (8;-1) [(-8;-1)[(-4;1) [(41)
2x-3y =5
8  |Pemmurs HepaBencto: 3(1-x)—(2-x)<2 [x<0,5 )(();_ )(()E_ X >0,5
Havitu nomaab paBHOCTOPOHHETO
9 TPEYroJabHUKA, BEICOTA KOTOPOr'0 paBHA 23 4;/? ¢ 116 en? |8 en 216x/§ CM
CM. M
as’
=1 2§ 2
10  |Beipasurs h u3 popmyisr: S = ‘/Z—h PR 2 |h=— |h _25
a 2 a a
OTtBeTHI:
HNB; 2)C;, 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuaut Ne 0 - 5
Ne C BapuaHTh OTBETA
/i ONEpXaHHE 3aJaHUSI A B C D
2 1
1 Beraucnute: f(x) = % npu x = > g g E g
. 1 4 1
2 Haiitu 27 % ot uucna — = — — =
3 12 3 7
. . , 2 _
3 Haiitu cymmy KopHel ypaBHeHus: (x + 1) = 10 |-3 10 3
11 —x
[IpeacTaBuTh B BUJE CTENIEHU C OCHOBAaHUEM N: 5
308 4 n_
4 2n* -n? — 4 4n® 4n®
B n
0,527 -n?
(a® —6a+9)(4a+12) ,  [2(@%+ 2
5 YHIpOCTHUTS: +18 2a 2(a+3) |2(a-3)
2a—-6 18)
Haiitu o6nacTs onpeneneHus GyHKIUU: S
6 _x-3 )2(__ x#3 [x>3  |[x> -2
Nx+2
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7 lp emy ypaswenait: | 220 (27 o5 |(32) |23
eIIUTh CUCTEM BHEHUI: ’ : -3; —
Y yp Sxi3y=1 3 [&3) |32 123
x 2x _1 1
8 Pemmte HEepaBeHCTBO: x———— < — X<6 (x<— |x>2-2 |x< -2
2 3 3 6
IIpsAMOYTOIBHUK CO CTOPOHAMH 6 CM U § CM
. 251 2
9 BIIMCaH B OKpYKHOCTb. Haiitu miinny g Smem |10mem |57 cem
OKPY>KHOCTH.
2 47°R \/5 27R)
Ar”R T= |-t 2R |T=2m- |F= "
10 |Bwpazuts T u3 popmynbl: g = - WF = — a a

Oteetnl: 1) A; 2)B; 3)B; 4)C; 5A; 6)D; 7)D; 8)C; 9)C; 10)C;

Bapuaatr Ne 0 —6

Ne C BapuaHThel 0TBETOB
i olepXKaHWE 3aJaHUS A L B I 1
Haititu 150 % ot ynucna: |
1 0,4:(42—8,6} 15 -15 1015 11 -1
5
YrOpocTuTh (l— ! }.2
2 P b a+b) b o |l |2 5 1

v BeruucIuTh ipu a=0,2 b =0

4\ 1
3 Brrancaurs: ((gj —\/%J +4-39°(0,2 45 15 5 1

Haiitu o6macTh onpenenenus QyHKIIUN: I
TC
4 _ 1 x>0 [x#3 |x=#0 x;t? X # 31k
3sin 3x

PemmTh noka3ateirHOE HEPABEHCTBO: X < —
5 3x-3 P X>2 [x<2 Xx>1 [x>3
3 > 27 3

Peuuts norapupmMuyeckoe ypaBHeHue:

0 log,(x +12) = 2 4 -3 10 -10 |1
PemuTs TPUrOHOMETPUYECKOE
TT
7 yPaBHEHHE: tg(x - gj -1 nik 3k o +7nk |-37k |0
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Haiiti mpou3BoiHY0 (PyHKIIUHN:

8 y=(3x-1)(2—-3x) -2 |1 3 6 9
Y BBIYUCTUTH ¢¢ 3HaueHue mpu x =0
_ _ x =6 x=3 _
9  |PemmTh ypaBHEHHE VXx+3=9-x x=6 |x=13 13 ly=13 [¥° 0
[Inomanb 0ceBOro ceyeHus: NpsiMoro
10  |ummumapa pasHa 12 oM, BEICOTa 3CM. 12? 36731: 47 em® 27[3\/5 6;13\/5
cM cM cM cM

Haiitn 06beM miuuHApA.

OmBerel: 1-B;2-1';3-T1;4-T';5-B;6-A; 7-B; 8- ;9 A; 10 - A;
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8.JOINOJIHUTEJIbHOE OBECIIEYHEHUME JUCIHUIIJINHBI

[Ipunoxenne 1. KpaTkuil KOHCIEKT JICKIMOHHBIX 3aHATUN
JEKIITHA Ne 32
Tema: KTTACCUDUKALINS CIIYUANUHBIX COBBITUN. KJTACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HEIIOCPEJICTBEHHBIN IIOJICYET BEPOSITHOCTHU. [TIPUMEPHI.

Pe3ynbTaT, Mcxox wucnbITaHus Ha3biBaeTcsi coObITHEM. COOBITHSMU SBISIOTCS:
BbINajicHue repOa wid nudpsel, MoMajaHue B LEdb WIM MPOMax, MOSBIEHUE TOTO WU
MHOTO YHCJIa OYKOB Ha OpoOIIEHHOW urpanbHOMl koctu. Jjisi 0003HaueHUsi COOBITUMH
UCIOJIb3YIOTCS OoJiblIne OYKBBI JaTHHCKOTrO andasura: A, B, C u T.4.

Ecnu npu xaxaoM UCIBITAHUH, TIPH KOTOPOM MPOUCXOAUT COOBITHE A, IPOUCXOAUT
u cobbiTue B, TO roBopsT, 4To A BieueT 3a coboil coObiTHe B (Bxoaut B B, sBisercs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa coOBITHSI HA3bIBAIOTCSI COBMECTUMBIMH, €CIIM MOSBICHUE OJHOTO U3 HUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

2 coObITHS Ha3bIBAIOTCS HECOBMECTUMBIMH, €CJIM TOSIBICHHE OJIHOTO W3 HHUX
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmecTumocTh Oosiee ueM ABYX COOBITHI B JTaHHOM HCIIBITAHUU O3HA4YaeT MX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObITHst A 1 B Ha3bIBatOTCSI MPOTUBOIOJIOKHBIMH, €CITU B JAHHOM HUCIIBITAHUH
OHM HECOBMECTUMBI M OJHO H3 HHUX o0s3arenbHo mnpoucxoaut. CoObiTHe,
TIPOTHBOIIONIOKHOE COOBITHIO A, 0003HaUaIOT A

CoOblTHE Ha3bIBaeTCsl JOCTOBEPHBIM (0003HayaeM (2), €CiM B JaHHOM HCHBITAHUU
OHO SIBJISIETCSA €IMHCTBEHHO BO3MOXKHBIM €TI0 UCXOJ0M, U HEBO3MOKHBIM, €CIIU B JAHHOM
UCIIBITAHUU OHO 3aBEJIOMO HE MOXKET Mmpou30iTu. CoObITHE HA3BIBAETCS HEBO3MOMXKHBIM
(o6o3HauaeM J), eciau B pe3yibTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObiTHE A Ha3BIBACTCS CIIYYaHBIM, €CITH OHO OOBEKTHBHO MOXET HACTYIHUTh WU
HE HACTYNUTh B JAHHOM UCIIBITAaHUHU.

Anre6pa coObITHH.

Cymmoit cobsiTuii A u B HazpBaercs cobbitue C = A + B, cocrosiiee B
HACTYIUJICHUU TI0 KpailHel Mepe OAHOro U3 coObITuil A mm B.

AHAJIOTMYHO CYMMOW KOHEUHOTO 4YHucjia coObITUHA Aj, A, ..., Ayx Ha3bIBaeTcs
coobiTHe A = Aj+A, + ... + Ay, cocTosIee B HACTYIUICHUH XOTsI ObI OJTHOTO U3 COOBITUI
Al (1=1, .., k).

N3 omnpenenenust ciaegyer, yuto A + B = B + A. ChopaBeaivuBo Takxe H
coueraTenbHoe cBOicTBO. OqHako A + A = A (a He 2A).

[IpousBenennem coOwbiTHil A 1 B HazpiBaeTcs coOeiTiie C = AB, cocrosiiee B TOM,
4TO B Pe3yJIbTaTe UCTIBITAHUS TPOU3OLTH U cOObITHE A, U coObITHE B.

AHAJIOTMYHO MPOU3BEACHHEM KOHEYHOro umciaa coobrtmii Al, A2, .., AK
Has3biBaeTcs coobiTe A = A1A2...AK, cocrosiiee B TOM, 4TO B pPe3yJIbTaTe UCIBITAHUS
MIPOU3OIUINA BCE YKA3aHHBIE COOBITHSI.

W3 onpeneneHus HEMoCpeACTBEHHO cneayeT, uto AB = BA. CopaBemuBel Takxke
COYETaTENIbHBINA U TUCTPUOYTUBHBIN 3akoHBI. OHaKo AA = A (a He AZ).

["'OBOpST, YTO COBOKYMHOCTh COOBITHI 00pa3zyeT MOJHYIO TPYIIY COOBITUHA IS
JTAHHOTO WCIBITAHUSI, €CITM €T0 PEe3YJIbTaTOM 005S3aTeIbHO CTAHOBUTCS XOTSI ObI OJTHO W3
HUX.
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PaccmoTpum monHyto rpymniy monapHO HECOBMECTUMBIX COOBITUM Aj, Aj, ..., An,
CBSA3aHHYIO C HEKOTOpPHIM HCIbITaHueM. [Ipennonoxum, 4To B 3ITOM HCIBITAHUU
OCYILECTBJICHUE Kaxa0ro U3 coowituii Al, (1 =1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIIOBHUS
UCHBITAHHUS HE CO3/al0T MPEUMYILECTB B MOSBICHUH KaKOIro-IMOO COOBITHS mepen
JIPYTUMH BO3MOKHBIMHU.

CoOpiTHst Ag, Ay, ..., An, oOpa3yrolue MOJHYI TPYNy MONapHO HECOBMECTHMBIX
Y PaBHOBO3MOXHBIX COOBITH, Ha3bIBAIOT 3JIEMEHTAPHBIMU COOBITUAMHU ().

CoObiTue A Ha3bpIBaeTCs OIaronpusATCTBYIOIKUM COObITHIO B, eciiu HacTyruieHue
coOBITHS A BIIEUET 32 cO00I HACTyIICHHE COOBITHS B.

Knaccuueckoe omnpeaenenue BeposiTHOCTH. BepositHocThio P(A) coObitusi A
Ha3bIBAaCTCS OTHOIIEHHWE M/N 4Yrcia 3JeMEHTApHBIX COOBITHH, OIarompUsATCTBYIOIINX
COOBITHIO A, K YHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

P(A) =m/n.
CBOMCTBA BEPOATHOCTU COBBITHU:

1. BeposiTHOCTB TOCTOBEpHOTO COOBITHS paBHA 1. JIeMCTBUTENBEHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarOMPUSATCTBOBAThH BCE N AJIEMEHTAPHBIX COOBITHI, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n = 1.

2. BeposiTHOCT HEBO3MOXKHOTO coObITUA paBHa 0. B caMom zene, HEBO3MOKHOMY
COOBITHIO HE MOXET OJIaronpusATCTBOBATh HA OJHO U3 AJIEMEHTAPHBIX COOBITHI, T.€. M =
0, otkyna: P(@)=m/n =0/n = 0.

3. BeposATHOCTH CIIy4ailHOrO COOBITHS €CTh MOJOKUTEIBHOE YUCIIO, 3aKII0YEHHOE
MEXIy HyJIeM U enuHulied. JIeiiCTBUTENbHO, CIydailHOMY COOBITHIO OJaronpusTCTBYET
JIMIIB 9acTh U3 OOIIEro 4Yucia 3JieMeHTapHbIX coObITui. [loaTOMY B 3TOM citydae O0<m<n
u, 3Hauut, 0<m/n<1. CnenoBatenbuo, 0<P(A)<l. T.o., BEpOATHOCTH JIOOOTO COOBITHS
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpenenaeHns BEpOATHOCTH CIIEAYET, YTO JIEMEHTapHbIe COOBITHS
SIBIISIFOTCS] PABHOBEPOSITHBIMH, T. €. 00J1aJIal0T OJTHOM U TOM K€ BEPOSTHOCTBHIO.

CoObITHSl, BEpOSATHOCTH KOTOPBIX OYEHb MaJibl (OJIM3KH K HYJII0) MJIM OYEHb
BenuKU (OJIM3KM K €IWHUIE), HA3BIBAIOTCS COOTBETCTBEHHO MPAKTUYCCKU
HEBO3MOXXHBIMHU WJIH MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSIMHU.

CTATUCTUYECKOE OIPEJEJIEHUE BEPOATHOCTU COBBITUA 1
YCJIOBUA ET'O ITIPUMEHUMOCTU. TIPUMEP.
CratucTuuecKkoil BEpOSITHOCTBIO COOBITHUSI A Ha3bIBAE€TCSI OTHOCUTENbHAs 4acTOTa

(4acTOCTh) MOSIBIICHHSI 3TOTO COOBITHS B N TIPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
O~
N N
I'ne P(A) - cratuctuyeckas Bep-Th coObITUS A; W(A) - OTHOCUTENBHAS YaCTOTa
(uacTocTh) COOBITHS A; M - YHUCIIO UCIBITAHHUM, B KOTOPBIX MOSBUIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B ominunme ot «wmaremaruueckoi» BepositHoctu P(A), paccmarpuBaemoil B
KJIACCUYECKOM OIIPEJIEIICHUN, CTATUCTUYECKAsl BEP-Th P(A) spisercs XapaKTEPUCTUKOU
OMbBITHOM, 3KcniepuMeHTanbHOi. Ecniu P(A) ecth nons ciayuaes, O1aronpusiTCTBYIOIINUX
cOOBITHIO A, KOTOpasi OTMPEENsIeTCs] HEMOCPEICTBEHHO, 0€3 KaKUX-TM0O UCIBITAHUN, TO
P(A) ectp noms Tex OakTHIECKH MPOU3BEACHHBIX UCIIBITAHU, B KOTOPHIX COOBITHE A
IIOSIBUJIOCD.

CraTucTH4ecKoe ONpeeeHHe Bep-TH, KaK U MOHATUS U METO/Abl TEOPUU BEPO-TEH
B LIEJIOM, IPUMEHUMBI HE K JIOOBIM COOBITUAM C HEONPEAEICHHBIM UCX0A0M, KOTOPhIE B
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JKATEUCKOM MPAKTUKE CYUTAKOTCS CIyYalHBIMU, @ TOJBKO K TEM W3 HHUX, KOTOpPbBIE
00J1a/1a10T OTpeIeICHHBIMA CBONCTBAMU.

1) PaccmaTpuBaemble cOOBITHS A.0. UCXOJAMHU TOJIBKO T€X HCHBITAHUMN, KOTOPHIE
M.0. BOCIIPOM3BEICHBI HEOTPAHUUYEHHOE YHWCIO pa3 MpU OJAHOM U TOM K€ KOMILIEKCE
YCIIOBUH.

2) CoObITHs TOJKHBI 00J1aaTh TaK HA3bIBAEMOM CTATUCTHYECKONW YCTONYHBOCTHIO,
WU YCTOMYMBOCTBIO OTHOCHUTENIBHBIX YacTOT. DTO O3HAYAET, YTO B PA3NIUUYHBIX CEPHUAX
UCIIBITAHUNA OTHOCHUTENIbHAS 4acToTa (YacTOCTh) COOBITHUS M3MEHSETCS HE3HAYUTEIbHO
(TeM MeHbIlle, YeM OOJIbIIEe YKCIO HCTBITAaHUM), KOJIEOISICh OKOJIO MOCTOSHHOTO YHUCIIa.
Oka3zanoch, 4TO 3TUM IOCTOSIHHBIM YHCIIOM SIBJISIETCSI BEPOSITHOCTH COOBITHS. DakT
PUOTIKCHHS. OTHOCHTEIBHOM YaCTOTBI, MM YaCTOCTH, COOBITHS K €ro BEp-TH IPH |
YKCJIa WCIHBITAaHUN, CBOISIIMXCA K CXEME CIy4aeB, MOATBEPKIAETCSI MHOTOUYHUCICHHBIMU
MacCOBBIMU  JKCIIEPUMEHTAMH, TMPOBOJAUMBIMH  pa3HBIMU JIMIIAMH CO  BpPEMEH
BO3HUKHOBEHHUS TEOPUU BEP-TEH.

3) Uucnio ucHbITaHWM, B pe3yibTaTe KOTOPBIX MOSABIAETCA COOBITHE A, JOJKHO
OBITh JOCTATOYHO BEJIHMKO, UOO TOJBKO B ATOM CIy4ae MOXKHO CUMTATh BEpP-Th COOBITHUS
P(A) npubnnxeHHO paBHOI e€e OTHOCUTENIbHOW dacToTe. Pe3toMupys, MOKHO CKazathb,
YTO TEOPUS Bep-TeH M3ydyaeT JUIIb TAaKUE COOBITHS, B OTHOIIEHUH KOTOPBIX UMEET CMBICI
HE TOJIbKO YTBEp)KIEHHE 00 WX CIy4alHOCTH, HO UM BO3MOKHAa OOBEKTHMBHAS OIICHKA
OTHOCHUTEIIBHOW YacTOThl WX TMOSBJICHHS. Tak, YTBEpXKICHUE, UYTO MPU BHITTOJIHECHUHU
OTPEJIEIEHHOTO KOMIUIEKCA YCIOBUM S BEPOSITHOCTH COOBITUSL = P, O3HAYAET HE TOJBKO
CIIy4ailHOCTh COOBITHSI A, HO U ONPENEICHHYIO0, JOCTAaTOYHO OJIM3KYIO K P, OO
MOSIBJICHU COOBITHSI A mpu OOJIBIIOM YHCIIe WCIBITAHUN; a 3HA4YUT, BBIpAXKaeT
OTpENICTICHHYI0O OOBEKTUBHYIO (XOTS MU CBOECOOPa3HYI) CBSI3b MEXAY KOMILIEKCOM
yclIoBUM S U cOOBbITHEM A (HE 3aBHUCSIIYIO OT CYOBEKTUBHBIX CYKJIEHUN O HATMYUH 3TON
CBSI3U TOTO WJIM MHOrO Juua). M maxke mpocTo cyliecTBOBaHHE BEPOATHOCTU P (Korja
caMO 3HA4YCHHWE P HEM3BECTHO) COXpaHsAeT KayeCTBEHHO CYTh ATOTO YTBEPXKICHUS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mnpoBepUTh, YTO CBOWMCTBA BEP-TH, BBITEKAIOIIME M3 KIACCUUYECKOTO
ONpeIeNICHUs, COXPAHSIIOTCS U MPU CTATUCTUYECKOM OIPEEICHUN BEPOSTHOCTH.

3ameuanue: 1) Cratuctuueckass Bep-b MOXKET OBITh HalJIeHa TOJBKO TIOCIIE
MPOBEACHUSI OMBITOB, a JJISI KJIACCUYECKOW BEPOSTHOCTU OMBITHI HE HYXXHBI. 2)
Cratuctuueckasi BEp-Th MOJIYYaeTCsl PA3JIMUHOMN VISl pa3HbIX CEPUH OMBITOB, OJTHAKO MIPHU
JIOCTATOYHO  OOJIBIIIOM  KOJHMYECTBE OMNBITOB  MPAaKTHUYECKH JOCTOBEPHO, UYTO
CTaTUCTHUYECKash Bep-Th OYJET CKOJIb YTOJAHO MaJO OTIAMYATCS OT KJIACCHYECKON BEp-TH
(YCTOMYHMBOCTh CTATUCTHUYECKON BEPOSITHOCTH).
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IIpakTnuyeckas padora
IIpuMeHeHUe MPOU3BOAHON K MOCTPOCHUIO rpaduka pyHKIMH
LEJIb PABOTbI: Hayuutbcs TOpUMEHATH MNpaBuiaa AUPQGEepeHIUPOBAHUS IPU
uccaeaoBaHuu (QYHKIIMH U TOCTPOEHUS rpaduKoB.
HJ’I}I BBITIOJIHCHU A pa6OTBI HGO6XOI[I/IMO YMCTBh ITPOU3BOAUTD UCCIICAOBAHUA

(yHKIUH C TOMOIIbIO IPOM3BOJHOM U CTPOUTH IpadUKy.

1) f(x) =x3-12x +11;

2) f(x) =x*-16x*-2;

3) f (x) = 4x° — 21x ? + 18x + 20;

4) f(x) = (x—2)?(x +2);

5) f (x) = In(x* — 2x + 4) ;

6)f(x) =x+e™™;

NFX) =x2(x—=4);

8) f (x) =x° —12x + 1;

9) f(x) =In(x*+1);

10) f(x) =5x?+20x+9;

11) f(x) =—2x* +8x—9;

12) f (x) = x(x? = 4) ;

13) f (x) =x> — 12x 2+ x -1;

14) f(x) =—x3 +15x* —x—250;

15) f(x) =x* —4x® —18x? +45;

Ipunoxenne 3.
JK3aMeHAIlMOHHBIH OMJIeT
MuHucTepcTBO HAyKu | BhIcLiero odpazoBanust Poccuiickoit denepanmu
bunuan ¢peaeparbHOro rocy1apCTBEHHOTO OI0IKETHOTO 00pa30BaTEIHLHOTO
YUPEKJCHHS BhICIIEr0o 00pa3oBaHus
«KybaHckuil rocynapcTBeHHbIN YHUBEPCUTET» B T. | eleHpKUKe
CrneuunansHocTh 38.02.01 DxoHOMUKA M OyXTranTepckuil yuet (1o oTpacisim)

Jucuunnuxaa
«Marematuka: anredpa, Hadana aHajau3a, TEOMETPHS»

Bbuier NelS
1. Tlousarue norapudmuueckoi GpyHkuu. O6nacTs onpeaeaeHus u 001acTh
3HaueHus. ['paduk norapupmuyeckoil GpyHKIUU.

2 Terpasap.
2
3. Coxparuts gpobp: =~ =12
3x+9
[Ipesicenatent MpeaMeTHON (IMKIOBOH) KOMHCCHH JI. B. XKyk
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JIUCT
W3MEeHeHu pabodeit yueOHOM TporpaMMBbI IO TUCITUTUIMHE
[1/1.02 Marematuka: anredpa, Hauaia MaTeMaTUYECKOTO aHalln3a, TeOMETPUS

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa60qu0 IporpaMmy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopsIii Conep:xaHre BHOCUMBIX
JIOTIONTHEHUN U BHOCATCS U3MEHEHMUS JOTIOJIHEHUH, N3MEHEHUI
U3MECHECHUN

[Ipennoxxenune
paboTtomarens

[Ipensioxenne
COCTaBUTEIIS
MIPOTPAMMBI

[TpuoGperenue, Pa3znenbr Ne2.4.5 u Ne5 OO6HOBNIEHUE TIEPEYHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJIEHHE MEPEYHS U | TONOJHUTENBHON JIUTEPATYPhl
conepxkanus ObC, 6a3
JTAHHBIX

VYTBepkJeHa Ha 3acelaHuM MNpeAMETHON (LMKIOBOW) KOMHCCHM MaTeMaTHYeCKUX U
€CTECTBEHHOHAYYHBIX TUCHUIUTHH TpoTokosa Ne 10 ot «25» mas 2022 r.

.
3amecturens aupekropa mo YP ¢uinana 7 d- T.A. Pe3ynenko

/‘//‘/

/7 V ;7 2P N
3aBeayroias cekropom oubmuorexu punnana /Z/ /7 / JL.T". CoxonoBa

/

VnskeHep-21eKTPOHUK (IIPOrpaMMHO-UHPOPMALIMOHHOE > ///
7

/

obecrieueHrue 00pa30BaATEIBLHOMN IIPOrPaMMBbI) / —_ A.B.Cwmeranun
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Peneuzns
Ha yUeDHYIO TporpaMMy yeSHOH AHCILHIHHEL TJI.02 Maremaraia: anrebpa, Bauana
MATEMATHYECKOTO AHANH3R, FEOMETPHS
Ang cneunanbiocTy 38.02.01 Dronomua u GyxranTtepexnii yuer (mo OTpacsim)

PaGouas nporpamma yueGHOH micuummLa paspaborana I1J1.02 Maremaruxa: anredpa, Hauana
MaTCMATHICCKOr0 aHAMW3a, TEOMETPHS HA OCHOBE TpeGoBaHuii DenepanbHOr0 FOCYHAPCTBEHHONO
00pasoBATENBHOTO CTamzapta (natee — ®rOC), npenbaBaseMBIX K CTPYKTYPE, COACPKAHHIO H
pesyibTaTaM 0CBOCHHA yuebroM aucuurmmins: [17.02 Maremartuka: anrebpa, Hayana MaTEeMaTHYECKOro
aHamgu3a, TCOMETPUsl, B COOTBETCTBHM ¢ PexoMeHmaummsMu mno OpraHus3aimy NOAY4eHHsT CPEIHETo
obmero  obpasoBamusn B MPElenax  OCBOCHHS  OOpasOBATENBHBIX — MPOrPaMM  CPEIHEro
IPOQECCHOHATBHOrO 06pasoBaHus Ha Oasze OCHOBHOIO abuiero odpas3oBaHus ¢ yYETOM TpeboBannii
OIroC mo crneumamsHOCTH CPEIHEr0 MPOecCHOHATHHOrO obpazosanus (sanee CIIO) 38.02.01
OxoHomuxa u Gyxrantepcinii yuer (Mo oTpacnaM), yTBEPKAEHHOrO TpHKA3OM MumucTepersa
obpazosanns u Hayku Poccuiickoit Genepaunn ot 05.02.2018 Ne69, 3aperucTprpoBan 8 MuHiocre
Poccun 26.02.2018 Ne 50137,

Pabouast nporpamma sBASICTCS YaCTLIO OCHOBHOM rnpodeccronabHOl 06pazoBaTebHOL OpOTpaMMbi
B cootsercTBrn ¢ ®I'OC cpennero (noaHoro) obumero o6pasosanus u ®I'OC no cnemmansuocts CIIO
38.02.01 Dkonomuka u Oyxrantepckuii yuer (mo OTPacnaM) Mo CHELMANBLHOCTH «ByXranrepy.

Paboyasi mporpamma yueGHoONH aucumIHILI HANpapieHa Ha OCBOCHHE 3HaHmii mo amrebpe,
MATEMATHUCCKOMY AHAJTH3y, FEOMETPHH. B nporpammy Brmoueno COAEpIKaHNe, HaNpPaBlICHHOE Ha
(opumposatue y cryaentos KOMNCTEHLMH, HEOOXORMMBIX Ul KAUECTREHHOTO 0cBROeHMst OITOIT CTio
Ha base oCHOBHOIO 06LIero obpasosanms ¢ HOMydeHHEM Cpeanero obimero o6pasoBanks; nporpammsl
TOAFOTOBKA  KBANMM(PUUMPOBAHHBIX pabounx, CIY)Kal|X, IPOrpaMmbl MOATOTOBKM CHELMANHCTOR
CPENHEro 3BeHa.

Hacnopt nporpammbl 060CHOBAHHO 1 MOAHO OTPAKACT CONCPIKAHHE NHCLMIUTIHEI, €€ POJib ¥ MECTO
B HOArOTOBKE CMEUMANHCTa CPEAHEr0 3BEHA, PACKPHIBAST WEAM H 3anaud y4eOHON AHCUMIIHHDL
Onpenenerbl TpeoBaHus K yMEHHAM W 3HAHUSM CTyneHToB. Temathyeckuil fulaH ¥ comepxanue
YueOHOH AMCUMIIHHB PACKPBIBACT MOCTEIOBATENLHOCTS TIPOXOKOCHUSA TEM, COOTBETCTBYET yueOHOMY
TLHAMy 1 pacripeaeneHuto 4acos. B nporpamme onpezenens thopma nposenenns, uenu, 3anaun yaebuoi
AHCLWIUTHHGL, MPEACTABNEHE! MATEPHANL! 119 TEKymeH i NPOMEIYTOUHON atrecTauun. B mporpanme
PCAi30BaHbl  NUAAKTHHMECKHE NPHHUANB  0Gy4eHus: LEMOCTHOCTD,  CTPYKTYPHOCTH, OTPaKEHA
B3AHMOCBS3E MEXKNY OTACALHBIMU HIEMEHTAMH CTPYK /Pbl, YUTCHBI MEANPEAMETHBIE CBSIZH.

Conepicanvie paboyeti mporpasivsr Y4EOHOH AHCLHIUIUHBI NOIHOCTBIO COOTBETCTBYET TpeGoBaHusIM
®I'OC cpennero npodeccHOHANBEHORO obpasopauns 1o cnemuamsHocTu 38.02.01 OKOHOMMKA U
Syxrantepekuii yuer (mo oTpaciam). Msyuerue nauuol mucuunmHe cnocobersyer sddextusHOM
KaueCTBEHHON NOATOTOBKE MOOIBIX CHELHANHCTOR.

IepeueHs pexomenyemMoi 0cHOBHON u AONONHATENLHON IMTEPaTYPhl BKIIOYACT OBIEAOCTYIHbIE
HCTOUHHKKH, U3NAHABIC B NOCTSTHEE BPeMS (He nosauee 5 siet). Tlepeuncnennsie Hnatepuer — DPeCypChbi
aKTyaabHbl i LOCTOBEPHBL.

Pabowas mporpavma amcumnmimb «Matematika: anrebpa, Havana MaTEMATHISCKOrO aHanusa,
TEOMETPH MOXKET ObITh PEKOMEHIOBAHA /IS HCHOTBI0BAHUS B y4eBHOM mpouecce npu NOATOTOBKE
HO cnenmansHocTy 38.02.01 Sronomuka u Oyxrasirepekuii yuer (1o OTpacisM).

Peniensenr:;

Hupextop MBOY  «Cpenuss obweobGpasoBarensas  mkonam - Nol MYHHIHIATEHOTO
00pa30B8anus ropon — KypopT IefeHuKuK Hit, Anmvupana Xonocrsxosay . £30)
b T 4 AT

t

» ,j// E. B. ®emwkora
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