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1. MACITIOPT HPOTPAMMBI INCHUTIJIMHBI
.01 MatemaTuka: ajaredopa, Ha4ajia MATEMATUYECKOI0 aHAJIU3a, TeOMeTPHs
1.1. O61acTh NPpUMEHEHH S MPOTPAMMBbI

MartemaTuka siBisieTcs QpyHIaMEHTaIbHON 00111e00pa30BaTENbHON JUCHUIUIMHON CO
CIIOKUBIIMMCSl YCTOMYHMBBIM COJEpKAHUEM U OOUIMMH TpeOOBaHUSIMU K IOATOTOBKE
00ydJaromuxcs.

OO0mue unenu wH3ydyeHUss MaATEMATUKU TPAJULHUOHHO pPEAIU3YIOTCS B YETHIPEX
HAIPABJICHUAX:

1) obmiee npeacraBiaeHue 00 UIEIX U METOJaX MaTeMaTUKH;

2) UHTEIJIEKTYaJIbHOE PA3BUTHE;

3) oBnaseHue HEOOXOIMMBIMA KOHKPETHBIMH 3HAHUSAMU U YMEHHSIMH;
4) BocniuTaTeNbHOE BO3/ICHCTBUE.

CopepxaHue y4eOHON AMCHMILIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIepP>KATEIbHBIMU JTUHUSAMU O0Y4YEHHSI MATEMATHUKE:

PabGouass mporpaMma AMCHMIUTUHBI SIBIISIETCS YAaCThIO MPOrPaMMbl TMOJATOTOBKU
cneruanucToB cpeanero 3seHa B coorBeTcTBUM ¢ PI'OC CIIO mo cnenuanbHOCTH
38.02.01. DxoHOMUKA M OyXTaITEPCKHA YUET (10 OTPACISIM).

1.2. MecTo TMCHUNJIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENMATUCTOB
Cpe/iHero 3BeHa

Huctumuinna Maremaruka: anrebpa W Hayajga MaTEMaTHYECKOTO —aHaju3a;
reoMeTpusi u3ydaercs B oOueoOpa3oBaTeNbHOM LIMKIE, Ha 0a3e OCHOBHOIO OOILEro
00pa3zoBaHUsI.

JI71st OCBOGHUS TUCHIUTLTMHBI 00y4aroIIrecs UCIONb3YIOT 3HAHUs, YMEHHUS U HaBBIKH,
c(hopMHUpOBaHHBIE HA ATAIle OCBOCHUS MPOrPaMMBbI 10 MaTEMAaTUKE OCHOBHOW IIKOJIBI.

N3ydyeHne AMCUMIUIMHBI TpEIBapseT CJleAyIolUMe TUCHUIUIMHBL «MaTeMaTukay,
«Craructukay, « 9KOHOMUKA OPraHU3aLIUI).

1.3. ey ¥ 32124 JUCHUILIMHBI — TPEOOBAHUA K pe3y/IbTaTaM 0CBOCHHS

AUCHUTLIUHBI
- dbopMupoBaHHEe TPEICTABICHUI O MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE
HayKM, CpEJICTBE MOJICJIMPOBAHUS SIBICHUH U TPOIECCOB, 00 HAEIX U MeTojax
MaTEeMaTHKU;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHMUs,
ATOPUTMUYECKON KYIbTYPHl, KPUTUYHOCTH MBIIUICHHUS Ha YpOBHE, HEOOXOIUMOM st
Oynymeld mnpodeccHOHANbHOW AESITEeIbHOCTH, UL MPOJOJDKEHHs O00pa3oBaHUS U
caMo00pa3oBaHus;

— OBIIQJICHUE MAaTEMaTHYCCKUMHU 3HAHMSIMH W YMEHHSIMH, HEOOXOJUMBIMH B
TIOBCETHEBHOW JKU3HU, IS M3YYCHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX IWCIUIUIMH Ha
0a30BOM ypOBHE U TUCIHIUTUH MPO(ECCHOHATBHOTO IUKJIIA, IS MOIY4YeHUsT 00pa3oBaHuUs
B 00J71aCTsIX, HE TPEOYIOMIMX yri1yOJIeHHON MaTeMaTHYEeCKOW MOATOTOBKH;

— BOCIIUTAHUE CPEICTBAMU MATEMaTHKH KYyJIbTYpbl JIMYHOCTH, TTOHHUMAaHUS
3HAYMMOCTH MAaTEeMaTHKH Ui HAayYHO-TEXHHYECKOro TMporpecca, OTHOUICHHS K
MaTeMaTUKe KaK K 9acTH OO0IIEeYeIOBEUYeCKON KYJIbTYPHI uepe3 3HAKOMCTBO C MCTOpHUEH
Pa3BUTHS MATEMATHUKH, SBOJIIOIMEH MaTeMaTHYECKUX UJEH.

B nporpamMMmy BKJIIOYEHO CoOJIep)KaHME, HampaBlieHHOe Ha (OPMUPOBAHHE Y
0o0ydJarmuxcsi KOMIETEHIIUH, HEOOXOAUMBIX it KauecTBeHHOTo ocBoenus OITOIT CIIO
Ha 0a3e OCHOBHOTO 0011ero 0O0pa3oBaHMsl C MOJTYYEHUEM CPEIHEro O0IIero o0pa3oBaHuUs;
nporpamMMbl  TOATOTOBKH KBaJU(PHUIIMPOBAHHBIX pa0OYMX, CIYXKaIIUX, MPOTPaMMbl
noAroToBKH crieruanuctoB cpennero 3seHa (IIIIKPC, I[TTICC3).



OcBoenue cojaepxaHusi y4eOHOM mucruIuimHbl «MaremaTuka: anredpa, Hadaiga
MaTEMaTHYEeCKOTO0 aHajlu3a, TEOMETpHUs» O0ecleunBaeT JAOCTUKEHUE CTYACHTaMU
CIEAYIOIIHNX PE3YIbTATOB:

JUYHOCIMHBIX

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPaKTUKHU, OCHOBAHHOTO Ha JHMAJIOTE KYJIbTYp, a TaKKe
pasnmuyHbIX  (popM  OOIIECTBEHHOTO  CO3HAaHMS, OCO3HaHHE CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

- cOpPMUPOBAaHHOCTH OCHOB CaMOPAa3BUTHUS U CAMOBOCHUTAHHS B COOTBETCTBUHU C
00111eYeTOBEYECKUMH 1IEHHOCTSIMU M HJIeajlaMU TPaXKJaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAaMOCTOSITENIbHOM, TBOPUECKOW U OTBETCTBEHHOMU JEATENBHOCTH;

- TOJIEPAaHTHOE CO3HAHHWE M TIOBEJICHHE B IMOJUKYIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTh BECTH AMANOT C IPYTUMH JIOJbMH, JOCTUTaTh B HEM B3aUMOIOHHWMAaHUS,
HaXOJIUTh OOIIHE IEJIU U COTPYIHUYATD JIJIST UX JTOCTHUKEHUS,

- HaBBIKU COTPYAHHYECTBA CO CBEPCTHUKAMHU, JETHbMHU MIIAIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO MMOJIE3HOU, Y4eOHO-HCCIE0BATEIbCKON, MTPOSKTHON U
JIPYTUX BUJAX JIEATEIBHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE CamMoOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEH )KU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHHIO KaK
YCIIOBUIO YCHEIIHON MPOo(hecCHOHAIBHON U OOIIECTBEHHON JIeSTEIIbHOCTH;

mema npeomemmbix.

- YMEHHE CaMOCTOSITEJIBHO ONpPENEeNATh IENH NEATEIbHOCTH W COCTABISTH IUIAHBI
NESITENIBHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISITh, KOHTPOJMPOBATH W KOPPEKTUPOBATH
JEATeTbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJISl IOCTHUIXKEHUS TTOCTaBICHHBIX
Hejael W peanu3aldyd IJIAaHOB JICSITENIBHOCTH, BBIOMpATh YCICIIHBIE CTPATeTUU B
Pa3IUYHBIX CUTYAIUSX;

- YMEHHE TPOAYKTHUBHO OOMIAThCS U B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
JEATeTbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JEATEIBbHOCTH, 3(P(HEKTUBHO
paspeiniatb KOH()IUKTHI;

- BIIQJICHHME HaBBIKAMH II03HABATENIbHOM, Yy4eOHO-UCCIIEIOBATEIILCKOM W TPOEKTHOMN
JeATeTbHOCTH, HaBBIKAMHM pa3pelnieHuss Mnpo0jeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB pEIICHUs MPaKTHUECKUX 3a7ad, MNPUMEHEHHUIO
pa3IMYHBIX METOJIOB TO3HAHMS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATEIHbHOW WH(GOPMAIMOHHO-TIO3HABATEILHOMN
JIeATeTbHOCTH, BJIaJICHHE HABBIKAMU MOJYYCHHUS] HEOOX0IMMON MHGOPMAIIUU U3 CIIOBapei
pa3HbIX THUIIOB, YMEHHUE OPUEHTHPOBATHCS B PAa3IUYHBIX HCTOYHHUKAX WH(GOPMAIINH,
KPUTHUYECKH OLIEHWBATHh U MHTEPIPETUPOBATH WH(HOPMAIIUIO, MOIYIAEMYIO0 U3 PA3ITUIHBIX
HMCTOYHHUKOB;

- BJIaJICHUE S3BIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIH30BATh a/ICKBATHBIE S3bIKOBBIE CPEICTBA;

- BIIAQJICHWE HABBIKAMH I[1O3HABATEIHLHOW pPEICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JIEWCTBUIM M MBICIUTENIBHBIX MPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHUM, TPAHMI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [MO3HABATEIbHBIX 3a7a4 U CPEACTB ISl UX TOCTHUKEHUS

npPeoMemHubIX:

- c(hOpMUPOBAaHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK YacTH MHPOBON KyJIbTYphl U
MecTe MaTeMaTUKH B COBPEMEHHOW IMBUIW3AIMH, O CIOCO0axX OMHUCaHUs Ha
MaTEeMaTHYECKOM SI3bIKE SIBJIEHUI PeasibHOTO MUPAa;



- c(hopMHPOBAHHOCTH TPEACTABICHUNA O MAaTEMATUYECKUX MOHATHIX KaK O BAKHEHIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIIIONIMX ONMCHIBATH M HM3y4daTb pas3HbIe IPOLECCHl U
ABJICHUS; NTOHUMAHNE BO3MOKHOCTH AaKCMOMAaTHYECKOI'O ITOCTPOCHMS MaTEMaTUYECKHUX
TEOPUIL;

- BJIAJICHUE METOJAMH J0KA3aTeJIbCTB U aJrOPUTMOB PEIICHMs, YMEHUE UX NPUMEHSATH,
IIPOBOJMTH 10KA3aTENIbHBIE PACCYKIEHUS B X0JI€ PELLIECHUS 3a/1a4;

- BJIAJICHHE CTAHJAPTHBIMU IPHEMaMH PELICHHMS PALMOHAIBHBIX W HPPAlMOHAIbHBIX,
IIOKAa3aTEeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
- HUCIOJB30BaHHUE TOTOBBIX KOMIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIJIE i IOMCKA ITyTH
pELICHUS U WUIFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTU MPEACTABICHUA OO0 OCHOBHBIX MOHATHSX, MIEIX U METOoAax
MaTEMaTH4YECKOr0 aHAJIN3a;

- BJIAJICHUE OCHOBHBIMHU IOHATHAMH O INIOCKUX M NPOCTPAHCTBEHHBIX N€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- ¢(hOpMUPOBAHHOCTH YMEHHUS PacllO3HaBaTh HAa YEPTEKax, MOJAEIIX U B pealbHOM MHpeE
reomMeTpudeckue Qurypsl; -

- NPUMEHEHUE HM3YYECHHBIX CBOMCTB I€OMETPUYECKUX (GUTYP U (POpMYIN Uil peUIeHHs
F€OMETPUYECKUX 3a7a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

- c(OPMHUPOBAHHOCTH TMPEACTAaBICHUH O Tpoleccax U  SBJICHUSAX, HMEIOMINX
BEPOSITHOCTHBIA XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B peallbHOM MHpe, 00
OCHOBHBIX MOHATHAX JIEMEHTAPHON TEOPUU BEPOSATHOCTEN;

- YMEHHMI HaXOIUTh W OLIEHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B NMPOCTEHUIIMX
NPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIIYYalHbIX BEJIMYUH;

- BJIQJICHUE HABBIKAMM HCIIOJIb30BAHMS T'OTOBBIX KOMIBIOTEPHBIX MMPOTPAMM IIPU PELICHUN
3a/1a4.

B pesynbraTe m3ydeHus y4eOHOM MHCHUIUTMHBI «MartemaTuka: anrebpa m Hadama
MaTEeMaTHYECKOTO aHAN3a; TeOMETPHUS» 00yUaIOIUNACS TOJDKEH
AnreGpa
YMETh:
® BBINOJHATH apuPMEeTUUECKUE EUCTBUS HAJl YHCIIAMH, COUYETasl YCTHhIEC U MTUChMEHHbIC
MPUEMBI; HAaXOJWTh MPUONMKCHHBIC 3HAUCHHS BEJIIMYMH M TOTPEIIHOCTH BBIUYMCICHUN
(abcoutoTHAst U1 OTHOCUTEIIBHAS); CPABHUBATH YHUCIIOBBIC BBIPAYKEHUS;
® HaxOJUTh 3HAYCHHS KOPHS, CTENEHH, JIorapu(dmMa, TPUTOHOMETPHUECKHUX BBIPAXKCHUI
Ha OCHOBE OMpPECIICHUS, UCTIONB3Ys MPU HEOOXOIUMOCTH UHCTPYMEHTAJbHbBIE CPEJCTBA;
MOJIb30BATHCS MPUOTUKEHHON OIICHKON MPH MPAKTUYECKUX pacyeTax;
® BBINIOJIHATH TPEOOPA30BaAHMS BBIPAKECHUM, TPUMEHSS (HOPMYIbI, CBS3aHHBIE CO
CBOMCTBaMU CTeTeHeH, JorapupMoB, TPUTOHOMETPUIECKUX () YHKITHIA;
WCIIOIh30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHsS B TIPAKTUUECKOW JCATEIBHOCTH U
MMOBCEHEBHOM KU3HMU:
e ISl TMPAKTUYECKUX pacdyeToB 1o ¢GopmynaMm, BKIOYass (HOPMyYIBI, CoIepiKaiue
CTETNICHH, PaTUKaibl, JOTapu(PMbl ¥ TPUTOHOMETPHUYECKHE (YHKIIMU, HUCHOJB3Yys IPHU
HEO0OXOAMMOCTH CIIPABOYHBIC MATEPUAIIBI M MIPOCTEHIITNE BEIYUCIUTEIIHHBIC YCTPOUCTRA.
DO vyukimu 1 rpaduKu
yMeTh:
® BBIYHCIATH 3HAYCHHE (PYHKIMH 1O 33JIaHHOMY 3HAYCHHIO apryMEHTa MPH Pa3InYHBIX
croco0ax 3aianus QyHKINH;




® OmpenesnsTh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIHHA, WUIIOCTPUPOBATH HX Ha
rpadukax;

® CTpOUTh IpaUKU H3YYEHHBIX (QYHKIMH, WIUIIOCTPUPOBAaTh NO TIpaduKy CBOWCTBA
AIIEMEHTAPHBIX (YHKIUNI;

® HCIIOJIb30BaTh MNOHATHE (DYHKUMHU U1 ONUCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJIMYMH;
UCMOJb30BaTh MPUOOPETEHHBbIE 3HAHWSA W YMEHMsS B IPAKTUYECKOW JEATENBHOCTU U
HOBCETHEBHOM JKU3HMU:

® ISl ONMCAHUS C MOMOIIbIO (PYHKIUH pa3IMYHBIX 3aBUCHUMOCTEH, MPEICTABICHUS UX
rpadu4ecKy, HHTEpIpETaK rpaduKoB.

Hauana MaTemaTHyeckoro aHanausa

yMeTb:

® HAXOAWUTH MPOU3BOIHBIC FITEMEHTAPHBIX (YHKIIHIA;

® JCIOJIb30BaTh TNPOM3BOJAHYIO JUIA H3Y4YEHHUS CBOWCTB (YHKIIMH W TOCTPOCHUS

rpaduKoB;

® [PUMEHSTh MPOU3BOAHYIO /JIA TPOBEIACHUS MPUOIKEHHBIX BBIYHCICHHUM, peIiaTh

3alayd  TPUKIATHOTO XapakTepa Ha HaxXOXKJICHHE HAMOOJBIIET0 W HAWMEHBIIETO

3HAUCHUS,

® BBHIUUCIATH B NPOCTEHINIMX CiIy4yasx IUIOMAAM ©W OOBEMBl C HCIOJIb30BAHUEM

OIPEJICIICHHOr0 MHTErpaia;

° HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUUCCKON JEATEIbHOCTH

1 IIOBCEIHECBHOMU KU3HH,

e I pPEUCHWs NPUKIAIHBIX 33aJa4, B TOM YHUCIE COLUHAIbHO-DKOHOMUYECKUX U

bU3UYeCKUX, HAa HAWMOOJbIINE W HAWMEHBINHNE 3HAUCHHUS, HAa HAXOXKJICHHE CKOPOCTH H

YCKOpPEHHUSI.

YpaBHeHHUs 1 HEPABSHCTBA

yMeTh:

e pemaTrh palHMOHANIbHBIC, IMOKa3aTeJbHbIE, JOorapu@MHUYECKHe, TPUTOHOMETPHUCCKHUE

ypaBHEHUS, CBOASIIMECS K JIMHEMHBIM M KBAJPATHBIM, a TAK)KE aHAJOTMYHbIE HEPABEHCTBA

1 CUCTEMBI;

® JHCIOJIb30BaTh I'PaUUCCKUIA METOJT PEIICHUS YPaBHEHU U HEPABEHCTB;

e H300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH PEIICHHS YPaBHEHUN, HEPABECHCTB U CUCTEM

C IBYMsI HEU3BECTHBIMU;

® COCTaBJIITh M pElIaTh YPAaBHEHUS M HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC MPUKJIAHBIX) 3a/1auax;

® JHCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHHUS B NMPAKTUUYCCKOU JESITCIBPHOCTH U
IMOBCEHEBHOM KU3HU,

® ISl TOCTPOCHUS U UCCIIEAOBAHUS MTPOCTEUIINX MATEMATHYECKUX MOJICIICH.

KoMOnHaTOpHKa, CTATUCTHKA U TEOPHUS BEPOATHOCTEN

yMeTh:

e pemarh MPOCTEHIMEe KOMOWHATOPHBIC 3aJa4dl METOJIOM Tiepedopa, a Takke ¢

WCIIOJIb30BaHUEM M3BECTHBIX (DOpMYIT;

® BBIUUCIATH B MPOCTEUIIINX CIydassX BEPOSITHOCTH COOBITUI HAa OCHOBE MOJICUETa Yncia

HCXO/IOB;

UCIIOJIb30BaTh TPUOOpPETEHHBIC 3HAHWS W YMEHHUS B TPAKTUYECKON JEATEIBHOCTH U

MOBCEIHECBHOM KU3HU:

e Ui aHAIW3a PEAIbHBIX YHUCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE JUarpamm,

rpauKoB;




e aHanm3a HH(OPMAIUH CTATUCTUIECKOTO XapaKTepa.

['eomeTpus

YMeTh:

® pacro3HaBaTh Ha YEpPTEX ax MU MOJACNSIX POCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpEXMEPHBIE OOBEKTHI C UX OMUCAHUIMU, U300paKECHUSIMU;

® ONUCHIBATh B3aUMHOE pACMOJOXKEHHUE TPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKICHHUS 00 3TOM PaCIOIOKEHUH;

® aHAIM3UPOBATh B MPOCTEUIIUX CiIydasX B3aMMHOE pAaCIONIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e H300pakaTb OCHOBHBIC MHOTOTPAHHHMKH W KPYIJIbIE TeENa; BBIOJHITH YEPTECKU IO
YCJIOBHUSIM 33]1a4;

® CTPOUTH MPOCTEUIINE CEUCHHS KyOa, MPU3MBbI, MTUPAMHUIbL;

e pemarh IUIAHUMETPUYECKHE M MPOCTEUIIME CTEPEOMETPUUYECKHE 3aJaud  Ha
HaXO0XXJICHUE TeOMETPUYECKUX BETUYUH (JIJIMH, YTIIOB, TUTomaael, 00beMOB);

® JCIOJIb30BaTh MPHU PEIICHUU CTEPECOMETPHUCCKUX 3a]ay IUTaHUMETpUIeCKue (GakThl U
METO/BI;

® TIPOBOAUTH JIOKA3ATEIIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a]aY;

° WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUCCKOU JEATETbHOCTH
Y TTIOBCEJHEBHOM JKU3HU,

® IS MCCIIeOBaHUS (MOJEIUPOBAHUS) HECIIOKHBIX TPAKTUUECKUX CUTYaIlMid HAa OCHOBE
H3Y4YEHHBIX (OPMYI B CBOMCTB (HHUTYD;

® BBIUKCICHUS OOBEMOB M IUIOMIAJEH IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENI TMpHU
pEeIICHUU TMPAKTUYECKUX 3aJlad, HCIOJb3ysl MpPH HEOOXOAMMOCTH CIPABOYHUKH U
BBIYMCIIUTENIBHBIE YCTPOUCTRA.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

2.1. O0beM IMCUMILVIMHBI U BUbI Y4e0HOIl padoT

Bupn yueOHoii padoThI Bcero Cemectp
4acoB 1 2
YueGHasi Harpy3Ka (Bcero) 254 105 149
AyauTopHas Harpyska (Bcero) 234 96 138
B TOM 4HCJIe:
JIEKIIHOHHBbIE 3aHATHUS 118 48 70
MPaKTHYeCKHe 3aHATHS 116 48 68
CamocTosiTeTbHAsI padoTa 14 6 8
CamocTosiTelIbHAs BHeayIUTOPHAsi pa0oTa B BH/I€e IOMAUIHUX
NPAKTHYECKHX 3a/1aHUii, HanKcaHue pedepaToB
IIpomexxyTounas aTTecranus (3K3aMeH) 6 3 3
2.2 CTpyKTYypa JUCUMILIIMHBI
Kosin4yecTBO ayIMTOPHBIX
4acoB
HaumeHnoBanue pa3aesnoB u CamocTosTeabHas
TeM Bcero Teoperuueckoe | [lpakTudeckue | padora cTryaeHTa (4ac)
o0yueHnue 3aHATHSA

Pasgen 1. AJITEGPA 12 6 6
Paznen 2. OCHOBBI 20 8 12
TPUTOHOMETPUU
CBOMCTBA U TPA®UKU
Paznen 4. HAYAJIA
MATEMATHYECKOT'O 38 18 18 2
AHAJIN3A
Paznen 5. YPABHEHUSA U
HEPABEHCTBA 22 8 10 4
Pasnen 6. KOMBUHATOPUKA, 24 14 10
CTATUCTUKA U TEOPUSL
BEPOJITHOCTEU
Pasnen 7. TEOMETPUS 92 46 42 4
BCEI'O 248 118 116 14
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2.3 TemaTnuyeckuii NJIaH U cojep:KaHUe YUeOHBIX 3aHATHI

HaumeHnoBanune Copep:xanue yueOHOr0 MaTepHaJia, NPaKTH4YecKHe padoThl, O0Bbem YposeHsn
Pa3aesioB M TEM CaAaMOCTOATC/IbHAA paﬁoTa oﬁyqamumxcn 4acoB OCBOCHUHA
1 2 3 4
Pazgen 1. AJITEBPA 12
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 6
JelicTBATEIb- 1 | llenple u paMoOHAJIBHBIE YKHCTIA 2 2
HbIe Yncjia 2 | ApudmeTrueckuii KOpEHb HATYPAITLHON CTETICHH 4 1,2
IIpakTHYecKue 3aHATHSA 6
1 | CreneHs Cc pauvOHANBHBIM U JEHCTBUTEIHHBIM 2
moKasaresueM
2 | CBolicTBa CTETIEHH C PALIOHATBHBIM H 2 .
JeMCTBUTEIbHBIM [IOKA3aTENIEM
3 | KonrponbsHas padota o Teme «JleiicTBUTEbHBIC 2
qrcIay
Pazgen 2. OCHOBBI TPUTOHOMETPUHN 20
Tema 2.1. Coaep:kanue y4eOHOro MmaTepuasa 4
Tpuronomerpu- | 1 | OnpexaerneHue cuHyca, KOCHHYCa M TAHT'€HCA YTiia 2 2
yecKue 2 | TpuroHoMeTpuuecKue ToxaAeCTBa. DOPMYIIBbI CIIOKEHUSI. 2 19
(hopmybl ®dopmyIel TpUBEICHUS ’
IIpakTHYecKHe 3aHATHS 4
1 | CunHyc, KOCHHYC U TaHT€HC JIBOMHOTO yTJIa. 2
IlonoBUHHOTO yria. .
2 | ®opmymnsl npuBenenns. Cymma U pa3sHOCTh CHHYCOB. 2
CyMMa H pa3HOCTb KOCHHYCOB.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 4
Tpuronomerpu- | 1 | [pocreiinine TpPUrOHOMETPUYECKUE YPABHEHHUS 2 1,2
YecKue 2 | Pemnenue TpUTOHOMETPUYECKUX YPABHEHHIA. 2 1,2
YPaBHEHUSL. IIpakTHYecKHe 3aHATHSA 8
1 | YpaBHeHue COS X = o 23
VYpaBuenwue Sin X = o 4 ’
YpaBHeHue tg X = o.
2 | PemeHue TpUroHOMETPUYECKUX YPABHEHHH. 4
Paznen 3. ®YHKIIMU UX CBOMCTBA U TPA®UKHA 40
Tema 3.1. Conep:xanue yueOHOro MaTepuaJa 2
Crenennas 1| Crenennas dyHkius, ee cBOHCTBA 1 rpaduk 2 1,2
pynxkums. IpakTHYecKHne 3aHATHS 2
1| WpparmonaipHple ypaBHEHUS 2
CamocrosiTeqbHast paboTa 00y4arouxcs 1 .
Penrenue 3a1au o reme «CreneHHas QyHKIUS
Tema 3.2. Coaep:xanue yueOHOro MaTepuasa 4
Iloxa3aTesbHas 1 | IlokasarenpHasi QyHKIMsI, €€ CBOWCTBA U Tpaduk 4 1,2
bynkuus. IIpakTHyeckue 3aHATHS 4
1| Iloka3aTenbHbIEe YpaBHEHHS 2
2| Iloka3zaTenbHbIe HEPABEHCTRBA 2 -
CamocTrosiTesibHast paboTa 00y4arouXcs 1
Pemenue 3agau no reme «llokazatenbHas QyHKIUSI»
Tema 3.3. Coaep:xanue yueOHOro MaTepuasa 8
Jlorapudgmuyec- 1| Jlorapudwmsl. CBoiicTBa J0rapnmMoB. 4 1,2
Kas QyHKIHSL. 2| Jlorapudmrueckas (HyHKIHs, ee CBOHCTBA U rpaduK. 4 1
IIpakTHYecKue 3aHATHS 8
1| Jlorapudmudeckue ypaBHEHHUs 4 -
2| Jlorapudmrueckre HepaBeHCTBA 4
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CamocTtosiTesibHast paboTa 00y4arouXcs

1
Pemenne 3amau mo teme «Jlorapubmudeckas QyHKIHD
Tema 3.4. Coaep:kanue y4eOHOro MaTepuaJa 4
Tpuronomerpuye | 1| CpoiicTBa TpUrOHOMETPUYECKUX (DYHKIUN U UX 4 12
ckue PyHKIUH. rpaduKu '
IIpakTHYecKue 3aHATHS 4
1 | ObpatHBIE TPUTOHOMETPUIECKIE (DYHKITUI 2
2 | Pemenue 3anau no teme «Tpuronomerpuueckue 2 23
(GYHKITII '
CamocTrosiTeqibHasi paboTa 00y4yaroluxcs 1
Pemenue 3anau no reme «Tpuronomerpudeckast QyHKIHSDY
Paznen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 38
Tema 4.1. Copaepxanne yueOHOr0 MaTepHaJia 2 12
IHocaenoBarenbno | 1 | CocoObl 3aaHus M CBOMCTBA YHCIOBBIX 2 ’
CTH. 110CJIEI0BATENbHOCTEH
IIpakTnyeckune 3aHATHS 2
1 | Beruucnenus uieHoOB nociiepoBareabHoCTU. [Ipenen 2 -
M10CJIeI0BATEILHOCTH
Tema 4.2. Conep:kanue y4eOHOro MmaTepuasa 4
IIpousBognasg m ee | 1 | IIponsBogHas. ['eomeTprudIecKuii CMBICT IPOU3BOTHOM 2 1,2
reomerpuyeckuii | 2 | IIpaBuia u popmyisl muddepeHmpoBanus 2 1
CMBICJI. IIpakTHYecKHe 3aHATHS 4
1 | llpaBuna quddepeHnnpoBaHus 2 -
2 | IIpon3BogHbBIE HEKOTOPBIX SJIEMEHTAPHBIX (DYHKITHIA. 2
Tema 4.3. Coaep:xanue y4eOHOro MaTepuaJia 6
IIpumeHenue 1 | Bozpacranue u yObiBaHue (hyHKIHUU 2 1,2
NPOU3BOJHOM K 2 | OkcrpemyMsl ¢yHKIMU. Hanbosnblnee u HauMeHblee 2 12
HCCJIeI0BAHUIO 3Ha4YeHue GpyHKIMH ’
NINTULN 3 | [IpumeHeHne MPOU3BOTHON K TOCTPOSHUIO TpaduKa 2 1
GyHKIMH
[IpakTnyeckne 3aHATHS 6
1 | [IpumeHeHre NPOU3BOIHON K IOCTPOSHHIO rpaduKa 4
GyHKIIH -
2 | Pemenue 3amau o Teme «[IpumMeHeHue Mpou3BOJHOMN 2
K UCCJICJIOBAHMIO (DYHKITUUY
CamocrosiTeqbHast paboTa 00y4arouXcs 2
Pemenue 3anau no reme «lIpruMeHeHne Npou3BOAHOM
Tema 4.4. Conep:xxanue yuefOHOro MaTepuaJia 6
IlepBooOpasnasu | 1 | [lepooOpasnas 2 1,2
HHTErpai 2 | IlpaBuna HaxOXKAeHHS MIEPBOOOPa3HON (HYHKITHH 2 1,2
3 | [Inomnrame KpHBOJIMHEHHON TpaNeny U WHTETpall 2 1,2
IIpakTnyeckne 3aHATHS 6
1 | [IpaBuia HaXOXACHHS IEPBOOOPA3HON (BYHKITHH. 2 -
Brruucnenne mioniaaei ¢ moMomplo HHTErpana
2 | JnddepenunanpHble ypaBHEHHUS 2
3 | KonTponbnas pabota mo teme «IIpousBognasi. 2
[TepBooOpazHas»
Paznen 5. YPABHEHUS 1 HEPABEHCTBA 22
Tema 5.1. Coaepxanue y4eO0HOro MaTepuaJia 4
YpaBHenus u 1 | PaunonanbHble, HppallMOHATIbHBIE, IOKA3aTEIbHbIC 2
CUCTEMBI Y TPUTOHOMETPHYECKHE YPABHEHHS U CUCTEMBI 1,2
YPABHEHUIA 2 | PaBHOCHIIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM 2
IIpakTHYecKHe 3aHATHSA 6
1 | IIpeobpazoBanue ypaBHeHuil. OCHOBHBIE IPHEMBI 4 -

peuieHusl ypaBHEHUI
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2 | Pemenue cuctem ypaBHeHUi 2
CamocTosiTeIbHasi padoTa 00y4Yarouuxcs 2
Pemenne 3amau mo reMe «CHCTEMBI ypaBHEHHID)
Tema 5.2. Coaepxanue y4eOHOro MaTepuaJia 4
HepagencrBa 1 | PanmonaneHble, MppandoOHANbHBIC, TOKa3aTeIbHbBIC U 2 1
TPUTOHOMETPUUECKHE HEPABEHCTRA.
2 | Vcnonb3oBaHue CBOWCTB M TPaQMKOB (DYHKITUH MpH 2 12
pELICHUN YPaBHEHUN U HEPABEHCTB.. '
IIpakTHYecKue 3aHATHSA 4
1 | Meton naTepBaioB. M300pakeHrne Ha KOOPIUHATHOM
IJIOCKOCTH MHOYECTBA PEIIEHUN YPaBHEHUN U 2
HEPaBEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM
2 | KonTponbHas paboTa 1o Teme «YpaBHEHHUS U 2 -
HEPaBEHCTBaY
CamocTrosiTeibHasi padoTa 00y4yarommxcst 2
Pemrenue 3agau nmo reme «HepaBeHcTBa»
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS 24
BEPOATHOCTEH
Tema 6.1 Conep:xaHue yue0HOT0 MaTepHaJa 14
KomonnaTopu- 1 | [IpaBuna KOMOMHATOPHUKH. PemieHrne KOMOMHATOPHBIX 4 12
Ka, Teopus 3ama4 '
BepOSITHOCTE# 2 | Pa3Mernienusi, coueTaHusl U MEPECTAHOBKH. 2 1,2
3 | Knaccuueckoe onpeneneHne BepOITHOCTH, CBOWCTBA 2 19
BEPOSITHOCTEN '
4 | Teopema 0 cyMMe BEpOSTHOCTEH 2 1,2
5 | Beruncnenne BepositHocTei. [Ipukinagapie 3amaun 2 1,2
6 | IlpencraBneHue YMCIOBBIX JaHHBIX. [IpuKitagHbie 2 19
3a1a4u '
IpakTnyeckune 3aHATHS 10
1 | IIpaBuia komOMHATOPUKH. Pemenne KOMOMHATOPHBIX 4
3ajad.
2 | Beruucnenue BepositHocteit. [lpukiaiapie 3agaun 4
3 | [Ipencrapnenne YUCIOBBIX NaHHBIX. [IpUKIIaaHbIC 2 -
3aJa4u
Paznen 7. TEOMETPUSA 92
Tema 7.1. Cogaepsxanue y4eOHOro MaTepuaJia 12
IIpsimbie u 1 | Ilpeamer cTepeomMeTpun 2 1
IJIOCKOCTH B 2 | AkcHOMEI cTepeoMeTprr. HeKoTopele ciieacTBUS U3 2 1
NPOCTPAHCTBE AKCHOM
3 | [lapamenbHble PSMBIE B IPOCTPAHCTBE 2 1
4 | TlapanmienbHbIE TNIOCKOCTH 2 1
5 | llepieHAuKyISIpHBIE PSMBIE B IPOCTPAHCTBE 2 1
6 | ITapamenbHbIe IpsIMBIE, IEPHEHAUKYIISIPHBIE K 2 1
IJI0CKOCTH. JIBYIpaHHBIN yrosa
IpakTnyeckune 3aHATHS 12
1 | Akcuomsl crepeomerpun. HekoTopsle creacTBUs U3 4
AKCHOM
2 | ITapamienbHbie IPSIMBIE B IPOCTPAHCTBE. 4 -
ITapannenbHble IIOCKOCTH
3 | TlepnenaukynsipHbIC IPSMBIE B IPOCTPAHCTBE 4
4 | TMapanenbHbBIE MPSIMbIE, IEPIICHANKYIISPHbIC K 2
IJI0CKOCTH. JIBYIpaHHBINA yroga
Tema 7.2. Coaepxanue y4eO0HOro MaTepuaJia 6
MHuororpanaukn | 1 | [loHstune MHOTOTpaHHHAKA 2 1,2
2 | IIpuzma 2 1,2
3 | Mupamuna 2 1
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IIpakTHyeckHue 3aHATHSA

1 | Pemenne 3amau o Teme «Ilpusma. [Tupamuma»
2 | CuMMeTpHs B IPOCTPAHCTBE
CamocTrosiTeibHasi padoTa 00y4YaroIMXcst

Pemienue 3agad mo teme ((MHOFOI‘paHHI/IKI/I»

PAKTHYCCKHEC 3AHATUA

Briurcienne 006eMOB Te ¢ IMOMOMIBIO MHTCTpAJid

OOBbeM HAKJIIOHHOM MTPHU3MBI

(DNH:O'I#OON

OO0beM 1IapoBOr0 CErMeHTa, IAPOBOTO CJI0s, CEKTOpa

C

aAMOCTOdATEC/IbHasA paﬁoTa oﬁyqaloumxcn

Pemenne 3agayd 110 TCMe «O0BEMEI TEI»

BCEI'O

6
4
2
2
Tema 7.3. Cojaepixanue yueOHOr0 MaTepuaJia 10
Koopaunatsl u 1 | IlousaTust BekTOpa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | Ciao)xeHue U BBIYUTAHHE BEKTOPOB 2 1,2
MPOCTPAHCTBE. 3 | Pa3noxeHne BEKTOpa MO TPEM HEKOMILIaAHAPHBIM 2 12
BEKTOpaM '
4 | TlpssMoyronibHasl CUCTEMa KOOPJWHAT B IIPOCTPAHCTBE 2 1,2
5 | Cs3p MeX Iy KOOpAMHATAMH BEKTOPOB U KOOPAWHAT 2 12
TOYEK '
IIpakTHyecKkue 3aHATUS 10
1 | CyMMa HECKONBKHX BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4
YHCIIO -
2 | Ilpocteiinue 3a1auu B KOOPAMHATAX 4
3 | CxansipHOe mpou3BeieHue BEKTOPOB. Brruncnenne 2
YIII0B MEKAY MPSIMBIMH U IIOCKOCTSIMH
Tema 7.4. Copep:xaHue y4eOHOr0 MaTepuasa 8
Tesa n 1 | KoopanHathl U BEKTOPHI B IPOCTPAHCTBE 2 1,2
OBEPXHOCTH 2 | Konyc. YceuéHHblil KOHYC. 2 1,2
BpalleHUs 3 | Cdepa. YpaBHeHue chepsl. 2 1,2
4 | Inomane chep. 2 1,2
IIpakTHyecKue 3aHATHSA 8
1 | Humunap. Pemenve 3amau 2 -
2 | Yceu€HHBIN KOHYC 2
3 | Cdepa. YpaBHenue chepsl 2
4 | Pemenuie 3a1a4 no tembl «Tena BpareHus» 2
Tema 7.5. Conep:xanue yueOHOro MaTrepuaJa 10
Oo0bembl Tex 1 | [onsaTne o6bema. OGbEM NPSAMOYTOIBHOTO 2 12
napaienenumneia ’
O0BeM MPSIMOYTOJIBHON PH3MBI 2 1,2
O0beM mumHapa 2 1,2
O06BeM mupamMuIbI 2 1,2
O0beM KoHyca 2 1,2
6
2
2
4
2
248
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2.4 Coaepxxanue pa3aesoB y4eOHOW TUCHUNINHbBI

2.4.1 3auaTus JeKINOHHOT0 THUIIA

Ne
pa3-
aen
a

HaumeHnoBanue
pa3nena

Copaep:xanue pasjea

®opma
TEKYLIEero
KOHTPO.JIs

1

Pasnen. AJITEBPA

Marematika B HayKe, TEXHHKE, OJKOHOMHKE, WH(MOPMAIMOHHBIX
TEXHOJIOTUSX U MPAKTHUECKOH IesTeNnbHOCTH. Llerple n parroHansHbIe
gncna. JlelictBurensHble umcna. KopHH, cTemeHH W JIOTapu(MBEL.
KopHn HatypanpHOH cTemeHM W3 9uciia U UX cBoiictBa. CTemeHu ¢
panMoOHANBHBIMH  IIOKa3aTeNsIMH, WX cBoWcTBa. CremeHHm cC
JNeHCTBUTENHHBIMI TOKazaTesaMu. Jlorapudm. Jlorapudpm umca.
OcHOoBHOe  JorapupMuyeckoe  TOXKIOeCTBO.  JlecaTwyHple  H
HarypaibHble Jsorapudmel. [lpaBuna nelcTBui ¢ Jorapudmamm.
Ilepexon x HoBoMy ocHoBaHHIO. IIpeoGpasoBaHue anreGpamyecKkux
BhIpakeHuil. [IpeoOpa3zoBaHMe paLMOHANBHBIX, HPPALMOHATIBHBIX
CTCIICHHBIX, ITOKAa3aTCIbHBIX U J'IOFapI/I(bMI/IIIeCKI/IX Bpra)KeHHﬁ.

VY, KP

Pazgen. OCHOBBI
TPUT'OHOMETPUU

Pangnannas mepa yrma. BpamartensHoe nBukeHue. CHHYC, KOCHUHYC,
TaHFeHC W KOTaHreHc 4uuciaa. OCHOBHbIE TPUTOHOMETPHUUECKUE
toxxaectBa. @opmynsl npuseneHus. Oopmynsl cioxeHus. Popmynbl
ynBoenus. [IpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPHUYECKHUX
BeIpakeHuil. [IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPHIECKUX (DYHKIIUH
B TPOW3BEJICHHE M NPOM3BEACHUS B CyMMY. TpPHUTOHOMETpUYECKHE
yYpaBHEHMs M HepaBeHCTBa. Ilpocteiilmyie TPUTOHOMETPHUUYECKHUE
ypaBHeHUst. OOpaTHBIE TPUTOHOMETPHIECKUE (DYHKIHH.

ApKCHHYC, apKKOCHHYC, apKTaHT'€HC.

Paznen. CD}/HKLII/II/I,
X CBOUCTBA U
I'PAOUKU

Oyukunn. O6nacTh onpeAeneHus ¥ MHOXKECTBO 3Ha4eHHi; rpaduk
¢byHKIMH, TIOCTpoeHHe TpaduKoB (YHKIMH, 3aJaHHBIX pPa3IMYHBIMU
crniocobamu. CBoiicTBa GpyHKINH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OI'pPaHUYEHHOCTb,
HEePHOIUYHOCTb. [IpOMEKYTKH BO3pacTaHus U yObIBaHUS, HAHOOJIbIIIEe
M HauMEHblllee 3HA4Y€HHs, TOYKH OJKCTpemMyMa. [ 'paduyeckas
uHTepnperanus. Ilpumepsl (QyHKIMOHANBHBIX 3aBHCHUMOCTEH B
peaNbHBIX MPOIEccax M SBICHHUAX. ApH(pMETHUECKHE OIepalud Haj
¢yakumamu.  CrnokHast  Qyskimus — (kommosurus).  [loHatwe o
HenpepblBHOCTH — QyHKIuu.  OOparaple  ¢yskmmu.  OO6macts
ompeneNeHUss W 00nacTe 3Ha4YeHWH oOpatHOW QyHKIMH. [padux
obpatHoi (yHkumu. CTeneHHble, IMOoKa3aTesbHbIe, JorapuGMUIecKue
U TPUTOHOMETpUUECKHE (QYHKIIHH.

OOpathble TpuroHoMmerpuueckue QyHkimu OrnpeneneHust (QyHKUU,
ux cpoiictBa u rpaduku. [IpeobpaszoBanus rpadukos. [lapamieabHbIi
HEPEHOC, CUMMETPHS OTHOCHTEIbHO OCeil KOOpJMHAT M CHMMETpPHUS
OTHOCHTEJILHO Hayuana KOOPJIUHAT, CAMMETPHsSI OTHOCHUTEIBHO MPSMOM
Y = X, pacTsDKEHHE M C)KaTHe BJIOIb OCeil KOOPIMHAT.

Paznen. HAYAJIA
MATEMATHUYECK
OI'O AHAJIM3A

[ocnenoBarensHocT. CriocoObl 3aaHMsT M CBOMCTBA UHCIOBBIX
nocnenosarensHocTed. IloHsATHE O mpenene MNOCIENOBaTEIbHOCTH.
CyiecTBoBaHHe npenena MOHOTOHHOM OTrpaHUYEHHOU
MOCIIEI0BATENBHOCTH. CymmupoBaHue MOCIe10BaTEIbHOCTEN.
BeckoneuHo yObIBaromas reoMeTpuiecKkast porpeccus M ee CyMma.

[MpousBomnas.  Ilomatme o  mpomsBogHON  (yHKIMHM,  ee
TEOMETPUUECKUH U (DU3MYECKH CMBICI. YPaBHEHHE KacaTeNIbHOU K
rpa¢uky ¢yHkuuu. [Ipon3BoIHBIE CYMMBI, Pa3HOCTH, NIPOU3BEACHUS,
gacTHele. [IpOM3BONHBIE OCHOBHBIX  DJIEMEHTapHBIX  (DYHKITHIA.
[TpumeHeHre MPON3BOTHON K UCCIIEJOBAHUIO (YHKIIUH U MTOCTPOCHHUIO
rpa¢ukoB. IlpomsBomHble O0OpaTHONH (GYHKIMH W  KOMIIO3HINH
¢yakunn. [IpuMeps! UCTIONB30BaHUS MPOM3BOJHON ST HAXOXKICHHS
HAWITy4IlIero pelleHus B MPUKIAAHBIX 3a7a4ax. Bropas npousBogHas,
ee TeOMeTpHUEeCKUi U pU3HUYecKnii cMbIci. HaxosxieHne ckopocTy Juist
mpouecca, 3amgaHHoro Qopmyioi u rpadukom. IlepBooOpaznas u
uHTerpan. IlpuMeHeHue OmpeneneHHOro MHTerpana Juis HaXOXKACHUs

VY, KP
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wiomwaau  KpuBonuHeiHON  Tpamemuu. Dopmyna  Herortona—
Jleitonumia. [IpuMepsl NpUMEeHEHUsT HHTEeTpaia B (PU3HKE W TEOMETPHH.

Paznein.
YPABHEHMUS n
HEPABEHCTBA

VYpaBHEHMS U CUCTEMBI ypaBHEHUH. PanoHanbHble, HppalioOHalbHbIE,
MOKa3aTeNIbHBIE W TPUTOHOMETPHYECKHE YPAaBHEHUS M CHCTEMBI.
PaBHOCHIBHOCTD ypaBHEHH, HEPABEHCTB, cucTeM. OCHOBHBIE IIPUEMEI
nx pemeHus (pa3NoXEHWE Ha MHOXMWTEIH, BBEICHHE HOBBIX
HEM3BECTHBIX, ITOJICTAHOBKA, TpapUIecKuil METON).

HepaBencTBa. ParponanbHbIe, MppaliOHATIbHBIE, MOKa3aTEIbHBIE U
TPUrOHOMETpUYecKHe HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHHUS.
Meron wuHTEepBasoB. IM300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH
MHOXKECTBAa  pELICHWII ypaBHEHWH W  HEPaBEHCTB C  ABYMSA
NIepEeMEHHBIMH M UX CHCTEM.

Paznen.
KOMBUHATOPUK
A, CTATUCTUKA
u TEOPUS
BEPOSTHOCTEMN

OneMeHThl KOMOWMHATOpUKH. OCHOBHBIE IIOHATHSI KOMOMHATOPHUKH.
3ajaud Ha MOJCYET YMCIa pa3MeEIleHHi, NepecTaHOBOK, COYETaHWH.
Pemenne 3amau Ha nepebop BapuaHToB. Popmyna 6uHoMa HeroToHa.
CpoiicTBa OMHOMUHANBHBIX KO3 ¢unmeHToB. Tpeyronsauk [lackans.
Tema. Omementel Teopun BeposTHocTeil. CoObITHE, BEpOSTHOCTH
COOBITHS, CIOXKEHHE M YMHOXEHHE BeposTHocTed. Ilomarme o
HE3aBHCUMOCTH COOBITHI. JIMCKpeTHAs ciydaifHas BEIWYMHA, 3aKOH €€
pacupenenenusa. YucnoBble XapaKTEPUCTHKH AUCKPETHOM ciyyalHOU
BennuuHbI. [ToHsATHE 0 3aKOHE OONBIINX YHCEL.

OneMeHTHl MaTeMaTHYecKOM CcTaTHCTUKU. IIpencTaBieHHe HDaHHBIX
(Tabnuupl, nauarpamMMbl, Tpaduku), TeHepalbHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudpmernueckoe, Menuana. [loHstue o 3amadax
MaTeMaTUYECKONM CTaTUCTUKMU. PelleHue npakTuyecKux 3ajad ¢
IIPUMEHEHHUEM BEPOSTHOCTHBIX METOIOB.

Pazpgen.
T'EOMETPUSI

[IpsiMble U TJIOCKOCTH B TPOCTpAaHCTBE. B3auMHOe pacmojioxkeHue
JBYX HPSIMBIX B IPOCTpaHCTBE. [lapanienbHOCTh MPAMON M INIOCKOCTH.
[MapamnensHocTh 1UIOCKOCTEH. [lepneHIUMKYISpPHOCTH NPAMOH U
IUTOCKOCTH. lleprneHIuKyIslp W HakKJIOHHAs. YTOJI MEXIy NpSIMOH H
IUIOCKOCTBIO.  JIByrpaHHBIH yroi. YroJ MeXIy IIIOCKOCTAMH.
[epnenauKynsIpHOCTH IBYX TUTOCKOCTEH. I'eomerpuueckue
IIpeoOpa3oBaHMsl MPOCTPAHCTBA: IMApaJUICIbHBIN MEPeHOC, CUMMETPHS
OTHOCUTENBHO MIockocTH. [lapannensHoe npoektupoBanue. [lnomans
OPTOTOHANIBHOM Mpoekiuu. M300paxeHne npocTpaHCTBEHHBIX (UTYD.
MHororpanHuKd.  Bepmmsbl, pebOpa, TpaHH  MHOTOTpaHHHKA.
PasBeprka. MHororpanusle yribl. BbIykiible MHOTIOIpDaHHHKHU.
Teopema Diinepa. [Ipusma. [Ipsimas u HakoHHAs npusMa. [IpaBunbHas
npusMa. [lapamrenenunen. Ky6. ITupamuna. IIpaBunsHas mupamuia.
VYceuennass mupammupa. Terpadmp. Cummerpum B KyOe, B
napaJuleNienunese, B npusme u nupamuge. Cedenns Ky0a, IPU3MBL U
mupamuabl.  [IpencraBieHne O NPaBHIBHBIX — MHOTOTPaHHHKAX
(TeTpasape, kyOe, OKTasape, AoaeKa’ape M HKocadape). Tema wu
TIOBEPXHOCTH BPAIICHUS

Hunuaap u KoHyc. YceueHHbI koHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 0Opasytomias, paspepTka. OceBble CEUECHUS U CEUCHMUSI,
napasuienpHbie ocHoBanuio. llap u chepa, ux ceuenns. KacarenbHas
IJIOCKOCTh K cdepe. M3mepenus B rTeomeTpuun. OO0beM U €ro
n3Mepenue. MHTerpansHas popmyna odsema. @opmynsl oobeMa Ky0a,
MPSIMOYTOJIBHOTO TIapajulesiennIieia, IpU3Mbl, OuinuHApa. DopmMyssl
o0bemMa mupamMuabl W KoHyca. POopMysbl IUIOMAAM ITOBEPXHOCTEH
LWINHApPa U KoHyca. DopMysbl oObeMa mapa M IUIOMAAH cdepsl.
[Mono6ue Ten. OTHoOWEHUWs IUIOMIAfEl IOBEPXHOCTEH M 00BEMOB
no06HbIX Tes. KoopanHate! n BexTopsl. [IpsimoyronbHas (1ekapToBa)
cucreMa KOOpAMHAT B mpocTpaHcTBe. DopMyna pacCTOSHUS MEXITY
JBYMsI TOUKaMu. YpaBHEHHsI cepsl, IIIOCKOCTH M NpsiMOi. BekTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. ClokKeHHE BEKTOPOB.
YMHOXKEHHE BeKTopa Ha 4YHCIO. Pa3nokeHHe BeEKTOpa IO
HaTpaBJICHUAM. YTOJI MEXIy ABYMS BeKkTopaMmu. IIpoeknus BekTopa Ha
ocb. Koopanuater BekTopa. CKalsipHOE NPOM3BENEHHE BEKTOPOB.
Vcnonp3oBaHWe  KOOPAWHAT W BEKTOPOB  TPH  PEHICHUH
MaTeMaTHIECKUX M MPUKIATHBIX 3a1a4.
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2.4.2 IlpakTHYecKue 3aHATHSA

Ne HaumeHnoBaHue HauMmeHoBaHUe NPAKTHYECKHX 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, YV
2 Pasnen. CuHyc, KOCUHYC ¥ TaHI€HC JBoWHOro yriua. [lonoBuHHOrO yria I1P, v
OCHOBBI Dopmynsl mpuseaeHus. CymMma U pa3HOCTh CHHYCOB. CymMMa U P, v
TPUT'OHOMETPUU | pasnocTh KOCHHYCOB
VpaBHeHHe COS X = 0. YpaBHeH#ue Sin X = o. YpaBHeHue tg X = 1P, ¥
Pemenne TpUroHOMETpUYECKUX YPABHEHUM 1P, ¥
3 Pasnen. HppanuoHajibHble ypaBHEHUS 1P, ¥
OYHKINUN, NX | TlokasarenbHbIe ypaBHEHUS IIP, Y
CBOMCTBA N | TlokasarenbHble HEpaBEHCTBA P, ¥
I'PAOUKN JlorapuMuuecKue ypaBHEHHUS P, ¥
Jlorapudmuyeckre HepaBeHCTBA 1P, vy
OOpaTHbIe TPUrOHOMETpHYECKHE (PYHKIINU 1P, ¥
Pemenue 3ana4 no teme «TpuroHomerpudeckue QyHKIUI» 1P, ¥
4 Pasnen. Boruncnenus YICHOB NIOCIIEZI0BATEIbHOCTH. IIpenen | IIP, ¥V
HAYAJIA [OCJIE0BATEIbHOCTH
MATEMATHUYEC- | Tlpasuna nuddepennupopanus P, vy
KOT'O AHAJIM3A [Tpon3BomHBIE HEKOTOPHIX IIEMEHTAPHBIX (YHKITHIA. np, v
[TpuMeHeHre TPOU3BOIHOM K MIOCTPOCHUIO Tpaduka GyHKINU P, v
Pewenue 3agau no teme «IIpumeHeHre MpoU3BOHOM K IIP, ¥
WCCIIEOBaHNIO (DYHKIIHN
[IpaBmia HaxoXXOCHUS TIEpBOOOpa3HON PyHKINH. Berancienue np, v
IUIOINA/IEH C MOMOILBIO HHTErpaa
Juddepennnanbapie ypaBHEHHs 1P, ¥
KonTponbnast pabota no teme «I[Ipoussonas. [lepsooOpazHasi» 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
MHOXECTBA PEIICHUI YpaBHEHUH U HEPABEHCTB C IBYMS
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 Briuucnenue BepositHocTel. [lpukiiagasle 3agaun 1P, ¥y
" TEOPUS | Ilpencrasnenue ncnoBsix nanubix. [pukiannbie 3anaqu np, v
BEPOSATHOCTEN
7 Paznen. AKCHOMEI cTepeoMeTprn. HeKoTophle caeicTBUS U3 aKCUOM P, vy
I'EOMETPUA ITapajuienbHble IIpsiMble B IpOCTpaHcTBe. IlapauienbHble INIOCKOCTH 1P, ¥
IlepneHuKyIsIpHbIE NIPSIMBIE B IPOCTPAHCTBE 1P, ¥y
[TapaienbHble NpsiMble, NIEPIEHAUKYIISIPHBIE K IUIOCKOCTH. P, v
JByrpaHHslii yroiu
Pewenue 3anau no teme «IIpusma. Ilupamuna» P, ¥y
CuMMeTpHs B TPOCTPAHCTBE P, ¥y
CyMMa HECKOJIbKMX BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO [P, ¥V
[IpocTeiiiune 3aga4u B KOOpAUHATAX IIP, ¥V
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BEIUNCICHHE YTIIOB MEXKIY [P, ¥y
IPSIMBIMU U MIJIOCKOCTSAMU
Hununnp. Pemenue 3agay 1P, ¥
Y ceu€HHBIN KOHYC P, v
Coepa. YpaBuenue cdepsl P,y
Pemenue 3agau no temel «Tena BpaleHUs» 1P, ¥y
Brruncnenue 00beMOB TeJ C TOMOIIBIO HHTETpasa IP, ¥
O0beM HAKJIOHHOM IPU3MBI IP, ¥
OOBeM 11apOBOT0 CErMEHTA, IIApOBOTO CIIOS, CEKTOPa IP, ¥
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He nmpegycmotpenst

2.4.3 JlaGopaTopHbIe 3aHATHS

2.4.4 Conep:xxanue camocrTosiTeqbHOI padoTsl (IlpumepHas TemaTuka pedepatoB)

Temsbl pedpepaton

l.MaremaTuka B HayKe.

2.HenpepsiBHBIE 1pOOH.

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

5.I'paduueckoe pemieHne ypaBHEHUN U HEPABEHCTB.
6.Ilousarue nuddepennana u ero NPUIOKECHHUS.
7.MccnenoBanuil ypaBHEHUN U HEPABEHCTB C MTApAMETPAMHU.
8.Cxembl bepHysuH NOBTOPHBIX UCTIBITAHUM.

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

11.I1paBuiibHBIE U MTONTYIIPABUIIBHBIE MHOTOTPAHHUKH.
12.KoHnueckue ceyeHns U UX NTPUMEHEHNE B TEXHHUKE.
13.BexTopHoe 3aganue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE
14. Maremartuka U KU3Hb.

15. MareMartuka u My3bIKa.

16. MHTYMIINA 1 MaTeMaTHKA.

2.4.5 TlepeyeHb y4eOHO-METOANYECKOr0 00eCIIeYeHUSI CAMOCTOSITEIbHOI PadoThI

oﬁyqamumxc;l o JIMCIMIIJINHE

Hauanom opranuzanuu ar000i caMOCTOATENbHON pabOThl JOMKHO OBITH PUBUTHE
HaBBIKOB M YMEHHMI TpaMOTHOM palboThl ¢ yuyeOHOW M HayyHOM JuTeparypoil. IToT
npolecc, B MEPBYIO O4Yepeldb, CBsSI3aH C HAXOXKJAECHHEM HEOOXOAMMOM sl YCIEUIHOTO
OBJIaJIEHUS] Y4€OHBIM MarepuanoM JuTeparypoil. CTYIEHT AOKEH YMETh MOJb30BaThCs
dbonamMu GMOIMOTEK U CIIPaBOYHO-OMOIMOrpaduuecKUMU U3TaHUSMHU.

CtyneHTsl JUIsl TOJHOLIEHHOTO OCBOCHMSI YU4EOHOTrO Kypca JIOJKHBI COCTaBIATH
KOHCIIEKTBI KaK ITPU MPOCIYIINBAHUU €r0 TEOPETUUECKON (JIEKIMOHHOMN) YacTH, TaK U MpU
MOJTrOTOBKE K MPaKTUYECKUM (J1a00paTopHbIM) 3aHATHIM. JKenareabHo, 4TOObI KOHCTIEKTHI
JIeKUMH 3alMChIBAJUCh B JIOTUYECKOW IMOCJIEIOBAaTeIbHOCTH HW3YYeHHUS Kypca U
COZIEPKAINCH B OAHOM TETPAJIH.

HauMeHoBaHue pa3jea,
TeMBbI

Ilepeyenb yue6HO-MeTOAUYECKOTO 00ecTedeHUs] JUCIUIIIMHBI N0 BLINOJTHEHUIO
CaAMOCTOAITEJIbLHON PpadoThI

Paznen 1. AJITEGPA

1. [Morockyes, E.B. MaremaTnka: anreOpa u Hauajla MAaTEMaTHIECKOTO
aHanu3a, reometpus. ['eomerpus. 10 k1. YrimyOnénuslit ypoBeHs: yaeouuk/ E.B.
TTotockyes, JL.U. 3BaBuy. — M.: JIpodha, 2018.- 223c¢.

2. [Torockyes, E.B. Matemaruka: anredpa i Hayaiga MaTeMaTHIECKOTO
aHanu3a, reometpus. ['eomerpus. 10 k. YrmyOnénuslit ypoBeHs: 3amadnuk/ E.B.
ITotockyes, JL.U. 3BaBuy. — M.: JIpodha, 2018.- 255¢.

3. [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHIECKOTO
aHanuza, reomerpusi. ['eomerpus. 11 k. Yrioyonéunsiii ypoens: yueouuk/ E.B.
[orockyes, JI.W. 3BaBnu. — M.: JIpoda, 2018.- 384c.

4. [Torockyes, E.B. MaremaTuka: anreOpa u Hauajla MAaTEMaTHYE€CKOTO
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aHanuza, reomerpus. ['eomerpus. 11 k. YrioyOonéunslii ypoBeHs: 3anaunuk/ E.B.
TTotockyes, JL.U. 3BaBuy. — M.: JIpodha, 2018.- 236¢.

5. Boromornos, H.B. Maremaruka [DmeKTpoHHBIH pecypc]: yaeOHuK i
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, ®@.11. Konenesnu. - CII6.: Jlans, 2018. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. ITorockyes, E.B. MaremaTuka: anre6pa u Hadajla MaTeMaTUYECKOTO aHAJIM3a,
reomeTpust. ['eomerpus. 10 k. Yriny0néuuslii yposens: yueOnux/ E.B. Ilorockyes, JI.U.
3BaBuu. — M.: [lpoca, 2018.- 223c.

3. ITorockyes, E.B. Matemaruka: anredpa 1 Hauana MaTeMaTHUECKOTO
ananuza, reomerpusi. ['eomerpus. 11 k. Yrinyonéunsiii ypoeHs: yueonux/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2018.- 384¢

Paznen 3.UCDYHKLII/II/I
X CBOUCTBA U
TPAOUKUA

1. Boromoros, H. B. Matemaruka [DnekTpoHHbIi pecypc]: yueOnuk s CIIO /
H. B. Boromonmnos, I1. 1. Camoiinenko. — 5-e u3x., mepepad. u gomn. — M.: UznatenscTBo
FOpaiit, 2017. — 396 c. - URL: https://www.biblio-online.ru/book/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHusmu B 2 4. Yacts 1
[DnexTponHEIi pecypc]: yueObrOE mocodue mis CIIO / H. B. boromono. — 2-¢ u31.,
ucrp. u gon. — M.: U3natensctBo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EABE67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Matemaruka. 3agauu ¢ pemeHusMHy B 2 4. Yacts 2
[DnexTponHsIii pecypc]: yueornoe mocodue mist CITO / H. B. Boromonos. — 2-¢ u3 .,
ucnp. u gorn. — M.: U3marenscteo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

4, Boromomnos, H. B. Marematuka: yueonuk gt CITO / H.boromornos, I1. U.
Camoiinenko. — 5-e m3., mepepad. u jorn. — M. :  H3marensctBo HOpaiit, 2016. — 396
C.

Paszgen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIN3A

1. Maremarnka: anredpa n Hadana MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa 1 Havana MmaremMarudeckoro ananms3a. 10-11 k. ba3oBblif U yri1. ypoBEHS.
(®roCy/ 11.A. Ammos, Komsrua FO.M., Tkauésa M.B. u ap.- M.: [Ipocemenwue, 2016.-
464 c.

2. ITorockyes, E.B. Matemaruka: anre6pa 1 Hayaiga MaTeMaTHUECKOTO aHATIN3a,
reomeTpust. ['eomerpus. 10 k1. Yriayonéuuslit yposes: yueonuk/ E.B. Tlorockyes, JI.I.
3BaBuu. — M.: JIpoda, 2018.- 223c.

3. ITorockyes, E.B. Matemaruka: anre6pa 1 Hadajga MaTeMaTHUECKOTO aHAIIN3a,
reomeTpust. ['eomerpus. 11 k. Yriay06néuustit yposens: yueouuk/ E.B. [lorockyes, JI.W.
3BaBuy. — M.: JIpoda, 2018.- 384c.

4. IMorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIeCKOTO aHAIIN3a,
reomeTpus. ['eomerpus. 10 k. YrimyOnéHHBIN ypoBeHb: 3anaunuk/ E.B. [Torockyes, JI.U.
3BaBuu. — M.: [Ipoda, 2018.- 255¢.

5. IMorockyes, E.B. MaremaTuka: anredpa 1 HauaJla MaTEMaTHYECKOTO aHAIIN3a,
reomeTpus. ['eomerpus. 11 k. YrimyOnéHHbIN ypoBeHb: 3anaunuk/ E.B. [Torockyes, JI.W.
3BaBuy. — M.: JIpoda, 2018.- 236¢.

Pazpen 5. YPABHEHUA
N HEPABEHCTBA

1. MaremaTuka: anrebpa 1 Hagajia MaTeMaTHIeCKOTO aHAIN3a, TeOMETPHS.
AnreOpa n Havasa Matematideckoro aHainuza. 10-11 k. ba3oBblii 1 yril. ypoBeHb.
(®rocCy/ U1.A. Amumos, Konsrun FO.M., Tkauésa M.B. u ap.- M.: [Ipoceemenue,
2016.- 464 c.

2. [Torockyes, E.B. Matemarunka: anre6pa i Hadajga MaTeMaTHIECKOTO aHATTN3a,
reometpus. ['eomerpus. 10 k. YrimyOnénnsiii yposens: yueonuk/ E.B. ITotockyes, JI.H.
3BaBn4. — M.: [Ipoda, 2018.- 223c.

3. [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHaAIIN3a,
reometpus. ['eomerpus. 11 k1. Yrioy6néunstit yposens: yueonuk/ E.B. [Torockyes, JI.I.
3BaBu4. — M.: [lpoda, 2015.- 384c.

4, [Morockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHaAIIN3a,
reometpus. ['eomerpus. 10 k1. YrioyOonénnslit yposeHs: 3anaunuk/ E.B. I[Torockyes,
JL.W. 3BaBuu. — M.: Ipoda, 2018.- 255c¢.

5. [Torockyes, E.B. Maremarunka: anre6pa i Hagajga MaTeMaTHIECKOTO aHAIIN3A,
reometpus. ['eomerpus. 11 xin. YrmyOnénusiit yposens: 3anaunuk/ E.B. ITotockyes,
JL.W. 3BaBuu. — M.: JIpoda, 2018.- 236¢.

6. Boromornos, H. B. Marematuka [DnekTpoHHbI# pecypce]: yuedbnuk mist CITO /

H. B. boromounos, I1. 1. Camoiinenko. — 5-e uzn., nepepad. u jon. — 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. 3amgaun ¢ pemeHusiMu B 2 4. YacTs 1
[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 ¢ pemreHusMHA B 2 4. YacTtp 2
[OnexTponHbI pecypc]: yuebHoe nocodue nist CI10 / H. B. Boromonos. — 2-e uzn.,
ucmp. u gon. — M.: U3patensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Paznen 6. 1. [omos, A. M. UndopmaTrka u MaTeMaTHKa [ DIEeKTPOHHBIA pecypc]: yueOHHK
KOMBHUHATOPHKA, n npaktukyM urst CI1O / A. M. Tlonos, B. H. Cotnukos, E. W. Haraesa; mox pexn. A. M.
CTATUCTHUKA 1N [NomoBa. — 3-¢ u3n., mepepad. u gom. — M.: M3natensctBo FOpaiit, 2016. — 430 c. -
TEOPUA URL.: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
BEPOSITHOCTEM 2. Hopocdeera, A. B. MatemaTuka [ D1eKTpoHHBIH pecypce]: yaeonuk mis CI10 /

A. B. dopodeeBa. — 3-e u3n., mepepad. u gom. — M.: M3patensctBo FOpaiit, 2017. —
400 c. - URL.: https://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-
B4C37ED1E97F

Pazmen 7. TEOMETPUA |1. [otockyes, E.B. Matemarunka: anreOpa i Hauajga MaTeMaTHIECKOTO aHAITN3a,
reomeTpus. ['eomerpus. 10 k. YrimyOnénusiit ypoBeHs: yueoruk/ E.B. [Totockyes, JI.U.
3BaBud. — M.: Jlpocda, 2018.- 223c.

2. ITorockyes, E.B. Matemaruka: anre6pa 1 Hayajga MaTeMaTHUECKOTO aHAN3a,
reometpus. ['eomerpus. 11 k. Yrinyonéunsiii yposens: yueOnux/ E.B. [Torockyes, JI.H.
3BaBuu. — M.: JIpodha, 2018.- 384c.

3. ITorockyes, E.B. Matemaruka: anre6pa 1 Hayajga MaTeMaTHUECKOTO aHAIN3a,
reometpus. ['eomerpus. 10 k1. YriayOonéuuslit yposeHs: 3anaunuk/ E.B. I[Torockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2018.- 255c.

4, IMotockyes, E.B. MaremaTnka: anredpa 1 Hadaia MaTeMaTHIECKOTO aHAJIN3a,
reometpus. ['eomerpus. 11 k. YrmyOnénusiit ypoBeHs: 3anaunuk/ E.B. [Torockyes,

JL.W. 3BaBuu. — M.: [Ipoda, 2018.- 236¢.

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

6. Aranacsa C.JI. T'eomerpust 1 [DnekrpoHHbIH pecypc]: yueOHOe mocobue /
C.JI. Aranacsn, B.I'. ITokpoBckuii. — M.: Jlabopatopwust 3nanuii, 2017. — 334 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

7. Artanacsa C.JI. T'eomerpust 2 [SneKTpOHHLIH pecypc]: yuebnoe mocobue /
C.JI. Aranacsn, B.I'. IToxposckuii, B.I'. Ymakos. — M.: «JIaGopatopus 3Hauui», 2017. —
547 c. — URL.: http://e.lanbook.com/books/element. php?pll_id=66314

Kpome nepeunciieHHbIX UCTOYHUKOB CTYAEHT MOXKET BOCHOJIb30BaThCsl TOMCKOBBIMU
cuctemMamu ceTu IHTepHET 10 TeMe CaMOCTOSATEIbHONU PabOTHI.

JI1s1 oCBOCHMST JAaHHOW JAMCIUIUIMHBI U BBIMIOJHEHUS MPETYCMOTPEHHBIX yueOHOM
porpaMMol Kypca 3aJIJaHii 110 CaMOCTOSATEIIbHONW paboTe CTYJISHT MOXKET MCIIOJIb30BATh
cienyromiee yaeOHO-METOIUYECKOe 0OecTieueHue:

-METOANYECKUE PEKOMEHJALIMY MTPENOAABATENS K BBIIOJIHEHUIO CAMOCTOSTENbHBIX
JIOMAIIHUX 3aJIaHHI.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlns peanu3alii KOMIIETEHTHOCTHOIO IOAXOJa MPENyCMaTPUBAETCs UCIIOJIB30BAHUE B
y4eOHOM TpOIECCE AKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEACHHS ayJUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHH C Ielbl0 (OPMUPOBAaHUS U PaA3BUTHS TMPOPECCHOHATIBHBIX
HaBBIKOB 00yUaIOLIUXCS.

B mpouecce mpenonaBaHusi NMPUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJIOIMH Pa3BUTHUS
KPUTHYECKOr0 MbIlIeHUs. O0s3aTeIbHbl KOMIBIOTEPHBIE TAOOPATOPHBIE MPAKTUKYMBI 110
paszaesiaM JUCLUIUIAHBL.

B yuebHOM mpouecce Hapsay ¢ TPaAMLMOHHBIMH OOpa30BaTEIbHBIMHU TEXHOJIOTUSMU
UCIIONIB3YIOTCSI  KOMIIBIOTEPHOE  TECTUPOBAHME,  TEMATUYECKHE  INPE3EHTALUU,

HHTCPAKTHBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTe/bHBbIC TEXHOJOIMU NIPHU NMPOBEACHUM JICKIH I

H3yuaembie pa3aenasl (TeMbl) TexHoJi0rnu, NpUMeHsieMble NPH
. KoJui-Bo yacos
AUCHMILTHHBI NpOBeJeHUH JIEKIIMOHHBIX 3aHATHH

Paznmen 1. AJITEBPA TexHosorus pa3BUBAIOLIETO O0YICHHS 6 (2%)
Paznen 2. OCHOBBI TexHosorus pa3BUBarOLIETO 00yUSHHS 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
Pazmen 6. KOMBUHATOPUKA, TexHONOTHS pa3BUBAIOIIETO OOYICHUS 14 (8%)
CTATUCTUKA U TEOPUA AynnoBu3yajbHbIE TEXHOJIOTUU
BEPOSTHOCTEN
Paznen 7. TEOMETPU A TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 46 (20%)

AynuoBu3yasibHbIE TEXHOJIOTHU
Bcero 118 (56*)

3.2.00pa3oBaTre/ibHbIe TEXHOJIOTMYU NP NPOBEAEHNU NMPAKTHYECKUX 3aHATHI

TexHoJ0rnN, NPpUMeHsieMble IPU
H3yuaembie pa3jiebl (TeMbI)
S —— NPOBEIeHHI NPAKTHYECKHX 1 Koa-Bo yacos
J1a00pPaTOPHBIX 3aHATHI
Paznen 1. AJITEBPA TexHomorust mpobIeMHOTO 00y4eHUSA 6 (2%)
TexHomorust paboTHI B MaJIbIX TPYIIax
Pasznen 2. OCHOBBI TexHosorus npoOJIeMHOT0 00y4eHHs 12 (8*)
TPUT'OHOMETPUN TexHostorus paboThl B MaJIbIX TpyHIax
Pazzen 3. ®YHKIIUMN UX CBOMCTBA TexHosorus npoOJIeMHOT0 00y4eHHs 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
BEPOSITHOCTEN
Pazgen 7. TEOMETPU A TexHomorus mpodbIeMHOT0 00yIeHUS 42 (20%)
Texnonorust paboTHI B MaJIBIX TPYIIAax
Bcero 116 (60%)
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JUCIHUINUJIHBI

4.1. MatepuanbHoO-TeXHHYeCcKas 0a3a, HeoOXoauMast 1JI51 OCYIEeCTBJIECHHUS
00pa30BaTeJILHOI0 MpoIecca Mo AUCIHUIINHE

Peanuzanus yue6HOM quciuiuinHbel MaTtemaTuka: anredpa, Hadyasna
MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI OCYIIECTBIIICTCS B CIIEIUATIBLHO 000Dy I0BAHHOM
kabunere MATEMATUKU
O6opynoBanue yueobnoro kabuanera MATEMATHUKIA
- MYJIbTUMETUATIPOCKTOP,

- KOMITBIOTED,

- JKpaH,

- J0CKa ydeOHasl,
- yaeOHast MeOeb.

YuyeOHO-MeTOAMUECKOE 00ecIieueHme:

PaGouas yueGHas nmporpamMma

VyeOHuku

JlononHuTENBbHAS TUTEpPATypa

Meroandeckue pa3pabOTKU K 3aHATHUSIM

JnmakTrueckuid pa3gaTOYHbIN MaTepral

KapTouku-3aganus, TeCTOBbIC 3aaHUS

JleMoHCTpaImoHHbIE MaTepHAIIbl (MYyJIbIUMEIUIHHBIC TPE3CHTAIINH, BUICOPUIHLMBI)
KomruiekT yueOHO-HaTIaIHBIX TOCOOUH

4.2. IlepeyeHb HE00OX0AMMOTI0 POTrPAMMHOI0 00ecreYeHus!

1. 7-zip apxuBatop; (JuueH3us 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 — opucHsIif nakeT; (JTIUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoHUK; (JTUICH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome — 6pay3sep; (JTUIICH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

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

8. Mozilla Firefox - 6pay3zep.(nuniensus - https://www.mozilla.org/en-US/MPL/2.0/
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5. MEPEYEHb OCHOBHOM U JJONNOJIHUTEJIbHOW YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUSA JUCIHUIIJIAHBI

5.1.0cHoBHas MuTEpaTypa

1. MartemaTuka: anredpa U Hayajla MaTEMaTHYECKOI0 aHalln3a, reoMeTpus. Anredpa
¥ Hadajia MaTeMaTtuueckoro ananuza. 10-11 ki. ba3osiit u yria. ypoers. (PI'OC)/ 1. A.
Anumos, Komsarun FO.M., Tkauésa M.B. u np.- M.: IIpocBemienne, 2016.- 464 c.

2. MaremaTuka : anrebpa M Hayajga MaTEMaTUYECKOrO AaHalIHM3a, I'€OMETpHS.
Anrebpa u Hayana Marematudeckoro aHanm3a. 10-11 kmaccel. ba3oBwIil U yriryOneHHBIHM
ypoBHH [TekcT] : yueOHHK aia oOmeoOpa3oBarenbHbIx opraau3anuii / [L. A. AnumoB u
ap.]. - 5-e uzn. - Mockaa : IIpoceemenune, 2018. - 463 c.

3. MaremaTuka : anrebpa M Hayajga MaTEMaTHYECKOrO AaHalIHW3a, I'€OMETpHs.
Anrebpa m Hayana Marematudeckoro aHanms3a. 10-11 kmaccel. ba3oBwIid U yriryOIeHHBIH
ypoBHH [TekcT] : yueOHMK aiia o6meoopa3zoBarenbHbix opranuzanuii / [I11. A. AnumoB u
ap.]. - 4-e uzn. - Mockasa : [Ipocsemenue , 2017. - 463 c.

4. [TotockyeB, E.B. Maremaruka: anrebpa W Hayalla MaTeMaTU4YECKOTO aHaJIM3a,
reomerpusi. ['eomerpus. 10 k. YrnyOnéHusiii yposenb: yueOuuk/ E.B. Ilortockyes, JI.U.
3BaBud. — M.: [Ipoda, 2018.- 223c.

S. [Totockyes, E.B. Marematuka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHAJIN3a,
reomerpusi. ['eomerpus. 11 k. YrnyOnénusiii ypoBenb: yueOnuk/ E.B. Ilortockyes, JI.U.
3BaBu4. — M.: [Ipoda, 2018.- 384c.

6. [Totockyes, E.B. Maremaruka: anreOpa M Hayajla MaT€MaTUYECKOTO aHAJIN3a,
reomerpus. ['eomerpus. 10 k. Yrnyonéunsiii ypoBens: 3anaunuk/ E.B. ITotockyes, JI.W.
3BaBuy. — M.: [Ipoda, 2018.- 255c.

7. [Totockyes, E.B. Maremaruka: anreOpa M Hayajla MaTeMaTUYECKOTO aHaJIN3a,
reometpusi. ['eomerpus. 11 k. YrinyOonéunsiii yposenb: 3anaunuk/ E.B. Ilotockyes, JI.W.
3BaBu4. — M.: [Ipoda, 2018.- 236¢.

8. boromonos, H. B. Maremaruka: yueOnux nas CIIO / H. B. boromonos, I1. U.
Camotiinenko. — 5-e uzj., nepepad. u gomn. — M. : U3gatensctBo FOpaiit, 2016. — 396c¢.
9. boromonos, H. B. MaTtemaruka [OnexTponHslii pecypce]: yueonuk s CIIO / H.
B. boromonosg, I1. . Camoiinenko. — 5-e¢ u3n., nepepad. u gomn. — M.: U3narenscTBoO
FOpaiit, 2018. — 396 c¢. - URL.: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2./lonosiHuTEIbHAS JTUTEPATYPA

1. Maremaruka. Ilpaktukym: yde6. mocobue mius CIIO / mom o6m. pex. O. B.
Tarapuukosa. - M.: FOpaiit, 2016. - 285 c.;

2. Marematuka. [Ipaktukym [DnexkTpoHHBINH pecypce]: yueOHoe mocobue ansa CIIO / mox
obmr. pen. O. B. TarapuukoBa. — M. : UznarensctBo FOpaiit, 2018. — 285 c. - URL:
https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1

3. boromonos, H. B. Matemaruka. 3agauu ¢ pemeHusiMu B 2 4. Yactb 1 [DnekTpoHHBIN
pecypc]: yuebnoe nocobue mist CI1O / H. B. boromonoB. — 2-e uzg., ucnp. u gom. — M.:
WznatensctBo  FOpaiit, 2018. — 364 c¢. - URL: https://www.biblio-
online.ru/viewer/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F#page/1
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4. Bboromonos, H. B. Martemaruka. 3agaun ¢ pemeHussMu B 2 4. Yactp 2 [D11eKTpOHHBIN
pecypc]: yue6noe mocodbue mns CIIO / H. B. boromonoB. — 2-e u3., ucop. u gom. — M.:
UznarensctBo  FOpaiit, 2018. — 285 c¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

5. Marematuka. Ilpaktukym: yde6. mocobue mnsa CIIO / mom ob6m. pen. O. B.
TarapuukoBa. - M.: FOpaiit, 2016. - 285 c.; To xe:

6. Maremaruka. [Ipaktukym [DnexTpoHHbIH pecypce]: yuebnoe mocobue s CIIO / mox
o6m. pen. O. B. TarapaukoBa. — M. : HUznarensctBo FOpaiit, 2018. — 285 ¢. - URL:
https://biblio-online.ru/viewer/IEA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1

7. Bpicmias maTemaTHKa [ D1€KTpOHHBIN pecypc]: yueOHuk u npaktukym ais CI1O / M. b.
XpunyHoBa [u np.]; mox oobm. pen. M. b. Xpunynosoit, M. W. Llpiranok. — M.:
WznarensctBo  IOpaiit, 2018. — 472 c¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

8. IlomoB, A. M. Mudopmatuka m mareMaTuka [DIEKTPOHHBIH pecypc|: y4eOHHK u
npaktukym juisi CI1IO / A. M. Tlonos, B. H. Coraukos, E. M. Haraesa; mox pea. A. M.
[TormoBa. — 3-¢ u3a., mepepad. u gorn. — M.: U3parensctBo FOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464+#page/l

9. Hopodeena, A. B. Maremaruka [DnexkTpoHHbIil pecypc]: yaeonuk mis CIIO / A. B.
HopodeeBa. — 3-e uzn., nepepad. u gon. — M.: UznatensctBo FOpaiit, 2017. — 400 c. -
URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG-
B4C37ED1E97F#page/l

10. [TaBmrouenko, FO. B. Matemartuka [ DneKTpOHHBIN pecypc]: Y4eOHUK U MPAKTUKYM JIsI
CIIO / 1O. B. IlaBmtouenko, H. 1. Xaccan; mox obmr. pea. FO. B. [laBmouenko. — 4-¢
u3n., mepepab. u gom. — M. : HsmarenbctBo IOpaiit, 2018. — 238 c. - URL:
https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-6 A8208474676#page/1
11. Topoeera, A. B. Matematuka. COOpHUK 3a7a4 [ DIEKTPOHHBIN pecypc]: yueo.-IpakT.
nocobue st CI1O / A. B. JlopodeeBa. — 2-e uza. — M.: UznarensctBo Opaiit, 2017. —
176 c¢. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-A2FA-
7222FCECB71C#page/1

12. MaTtemaTuka [DnekTpoHHbIi pecypc]: yueonuk ans CIIO / O. B. Tarapuukos [u ap.];
noxa obmr. pea. O. B. Tatapaukosa. — M.: U3narensctBo FOpaiit, 2018. — 450 ¢. - URL:
https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-
31608A2BFBF3#page/1

13. Cenpix, U. FO. Matematuka [DneKTpOHHBIN pecypc]: yueOHUK U npaktukym ais CIIO
/ W. 10. Cenpix, 1O. b. I'pebenmukoB, A. FO. IlleBeneB. — M.: U3parenbcTBo HOpaiir,
2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-4610-
964D-71171C2568F8#page/l

14. Marematuka [DnekTpoHHbIH pecypc]: ydeOnuk / M.M. BbammakoB. — Mocksa :
KuoPyc, 2017. — 394 ¢. — CIIO. - URL :https://www.book.ru/book/919637/view2/1
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5.3.Ilepuognueckne U3TAHUA

1. Cpennee npodeccroHanibHOE 00pa3oBaHue

2. Huarepuer-xypuan Haykosenenune.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

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

4.  Cubupckuii )XypHaI BRIUUCIUTEILHON MaTeMaTnku. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=435065 ; To xe - URL:
https://e.lanbook.com/journal/2169#journal _name

5. Maremartuka B BbiciieM oopazoBanun.- URL:
https://e.lanbook.com/journal/2368#journal _name

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

5.4. IlepeyeHb pecypcoB HMHPOPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOH  CeTH
«HTEepHET», HEOOXOAUMBIX JIJISI OCBOCHUSA M CHUIITHHBI

1 ObC «Ynusepcurerckas oudmmorexka ONLINE». — URL: www.biblioclub.ru
2 OBC uznatensctBa «Jlanby». — URL: https://e.lanbook.com

3. 3BC «lOpaiit». — URL.: http://www.biblio-online.ru/

4. 3BbC «BOOK.ru» https://www.book.ru
5
6.
U

9BC «ZNANIUM.COM)» www.znanium.com

ONEKTPOHHBIN KaTajor Hayunoi O6uOIMOTEKN KyoI'Y. —
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index
7. OnektpoHHas  OubOnuorexka  «M3nmarenbckoro  gomMa  «I'peOeHHHKOBY» -
URL:www.grebennikon.ru
8. Hayunas ANEKTPOHHAS oubnmoreka (H3b) «eLibrary.ruy. -
URL :http://www.elibrary.ru
9. Basel nanusix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

10. Jlekropuym TBy». - URL: http://www.lektorium.tv/
11. HarnmonanbHas sekTponHas ouoanoreka «HOby. - URL:http:/u36.pd/

12. KubepJlenunka: Hay4Hast ANEKTPOHHAS oubnmoreka. — URL:
http://cyberleninka.ru/

13. Ennnoe okHO goctynma K oOpasoBaTenbHbIM pecypcam : (enepanbHas MC
cBoboHoro nocryma. — URL: http://window.edu.ru.

14. CrnipaBouHO-TIpaBOBas cuctema «KoncynbTant [Trocy - URL

http://www.consultant.ru
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOIIIUMCS ITO OCBOEHUIO
JAUCIHHUITJINHbI

JucnumninHa HareaeHa Ha (opMupoBaHre 00meyuyeOHbIX KOMIETCHITUM, TAKUX KaK
CIIOCOOHOCTh ~ JIEMOHCTpAllUM  OOIIEHAYYHBIX O0a30BBIX 3HAHUN €CTECTBEHHBIX HAYK,
MaTeMaTUK{, TOHUMaHHE OCHOBHBIX ()aKTOB, KOHIEIIUH, IPUHIIUTIOB ¥ TEOPHIA.

OOyueHNe CTYAEHTOB OCYIIECTBISETCA MO TPATUIMOHHOW TEXHOJOTMH (JIEKIIHH,
MIPAKTUKN) C BKIIIOYCHUEM MHHOBAIIMOHHBIX AJICMECHTOB.

C TOYKHM 3peHUsl HCIOJIb3YEeMbIX METOJOB JIEKIHUU TMOAPA3ACIAIOTCS CIETYIOIINM
oOpa3zoM: HH(OPMAIIMOHHO-OOBSICHUTENIbHASL JIEKIUS, TOBECTBOBATENIbHASA, JICKIIUS-
Oecena, mpoOIeMHast JICKIUA U T. 1.

YcTHOE M3N0KEeHNe y4eOHOro MaTrepralia Ha JIGKIIHH JOJIKHO KOHCIIEKTHPOBATHCS.
CaymaTh JeKIUI0 HYKHO YMETh — MOJAeP>KUBATh CBOE BHUMAHHE, MOHATh U 3allOMHUTH
YCIIBIIIIAHHOE, YIIOBUTH May3bl. B mpoliecce M310KeHus MpernoaaBaTesieM JIEKIUH CTYIeHT
JOJKEH BBISCHUTH BCE HEMOHSATHBIC BOMPOCHI. 3alMCHIBATH COJEPIKAHUE JICKITUH HYKHO
00s3aTeNIbHO — 3alKMCH TOMOTAIOT MOAJIEP)KUBATh BHUMAHUE, CIIOCOOCTBYIOT TOHUMAHUIO
U 3allOMHUHAHUIO YCIBIIIAHHOTO, MPUBOJUT 3HAHUE B CHUCTEMY, CIYKAT OMOPOM st
nepexo/a K 0oJree TIryOOKOMY CaMOCTOSITEIIBHOMY H3YUCHHUIO MPEAMETA.

MeTomuyeckue peKOMEHIAIUN TT0 KOHCIIEKTHPOBAHUIO JICKITU:

— 3aMuch JOJKHA OBITh CHCTEMHOM, MPEACTABIATH COOOM COKpAIIEHHBIA BapUaHT
Jekuuu  mpenogaBatens. Heobxomumo — ciymarh, 0OIyMBIBAaTH M 3alKMCHIBATH
OJTHOBPEMEHHO;

— 3amuch BeAETCS OYeHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKUMHU
BBIPKEHUSIMU;

— HE TpeKparias CIyarh MpernoaaBaresis, Hy>)KHO 3allMChIBaTh TO, YTO HEOOXOIUMO
ycBOWTH. Helnb3s 3anuchiBaTh Cpa3y K€ BBHICKA3aHHYIO MBICITH MPEIOIaBaTels, CaeayeT eé
MOHSTH M TOCJIE ATOT0 KPATKO 3amucaTh CBOMMH CIIOBAMHU WUJIU CJIOBAMH IMPEIOIaBaTElIs.
BaxxHo, uT0ObI B HEil He ObLT TOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHa, JIaThl, Ha3BaHUs, BBIBOJII, OTIPE/ICIICHHSI 3aITUCHIBAIOTCSI TOYHO,

—cienyer oOpaTHTh BHHMaHHE HAa O(QOpPMIICHHE 3alucy JIeKIHuH. s KakIoro
npeaMera 3aBoJIUTCs 001mas Terpaab. OTIUYHBIM OT OCTAIBLHOTO I[BETA CIENYET BBIICTAThH
OTJICIIbHBIC MBICIIM M 3arojOBKH, COKpAaIlaTh OTHACIBHBIC CIIOBA W TIPEIJIOKEHUS,
UCIIOJIb30BaTh YCJIIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO W TPEYECKOTO al(aBUTOB, a TaKKE
HEKOTOpBIE MPUEMBI CTEHOTPA(UUYECKOTO COKPAIIIEHUS CIIOB.

[TpakTudeckue 3aHATHS 10 TUCHUTUTHHE « MaTeMaTHKa» MPOBOASTCS 110 CXEMeE:

— YCTHBIN OMPOC TI0 TEOPUHU B HAYAJIC 3aHSATHS,

— pabora B rpynmnax Mo pa3penieHuIo Pa3IndHbIX CUTYAIHH 110 TEME 3aHSATHS;

— pelIeHHe MPAKTUYECKUX 3a7ad;

— HHJVBHyaJIbHBIE 3aJ]aHUS IS TOJATOTOBKH K TPAKTHYECKUM 3aHSITHUSIM.

[lenp MPaKTUYECKOTO 3aHSATHUSL - HAYYUTh CTYACHTOB MPHUMEHSTh TEOPETUUYECKUE
3HAHMS MPU PEIICHUN MPAKTUYCCKUX 33/1a4 Ha OCHOBE PeabHBIX JaHHBIX.

Ha npakTudeckux 3aHSITHIX MPEOOIaIaloT CASAYIONUE METOIBI:

BepOanbHbIe (MTPeo0IaIaoIIUM METOIOM JOKHO OBITh 00BsICHEHNE);
MpaKTHYEeCKUe (MMCbMEHHBIE 3/JaHUs, TPYIIIIOBLIC 3aaHUs | T. 11.).

BasxHBIM 117151 CTyJIeHTa SBJISCTCS YMEHUE PAMOHAIBHO MOJA0UPaTh HEOOXOAUMYIO
yaeOHyro JiutepaTypy. OCHOBHBIMH JIMTEPATYPHBIMA UCTOUHUKAMH SIBIISTFOTCSI:

— Oubnuoreunsie Gpouasl punmnana Kyol'y;

— JICKTPOHHAsI OMOIMOTEYHAs! CUCTEMa « Y HUBEPCHUTETCKAass OMOIMOTEKa OH-JIAHY;

— 3IeKTpOHHas 6ubMoTedHas cucreMa M3natenscrsa «Jlanby. ( KOPAUT)
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[louck kuur B OUOIMOTEKE HEOOXOAMMO HAUYMHATH C M3YYEHUS MPEIMETHOIO
(cucreMaThyeckui) Karajora W CO3JaHUS CIUCKAa KHUT, IOCOOWH, METOIUYECKUX
MaTEpHUAJIOB 0 TeMe W3y4eHHs. [IpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOTO JIHCTA,
crenyromero mocie o0noxku. Ha HEM OOBIYHO MOMEMIAIOTCS BCE OCHOBHBIC IAHHEIE,
XapaKTepU3yIolue KHUTY: Ha3BaHUE, aBTOP, BHIXOJIHbIE JIaHHBIC, TAHHBIE O MEepen3IaHuu
u T.0. Ha oGopore TUTyIbHOrO JHMCTa Ha€TCid aHHOTAIMS, B KOTOpPOH yKa3bIBaeTCs
TEMaTUKa BOIMPOCOB, OCBEHIEHHBIX B KHUTE, OMPEACISAETCS KPYT YHTATENCH, Ha KOTOPBIN
OHa paccuuTaHa. bonbllioe 3HaUEHHWE HMMEET MPETUCIOBUE KHUTH, KOTOPOE 3HAKOMUT
YUTaTeNsl C JUYHOCTHIO aBTOpA, MCTOPHEHN CO3[aHUsl KHUTH, PACKPBIBAET COJIEp:KaHUE.
[IpounTaB npenucioBue U MOTyYUB OOIIEe MPEACTABICHHE O KHUTE, CIIEAYET 0OpPaTUTHCS
K orjaBieHunio. OriaBieHne KHATH 3HAKOMHUT 00y4aeMoro ¢ COJIEp:KaHueM U JIOTHYECKOU
CTPYKTYpOM KHHUTH, TIO3BOJIIET BBIOpaTh HYXKHBIM MaTepuan i u3ydeHus. [on
U3JIaHUsl KHUTU TMO3BOJISIET CYyJIUTh O HOBM3HE Marepuaya. Yem uyaie KHUTA U3JAETCH,
TeM OOJIBIIYIO IIEHHOCTh OHA MPECTABISICT. B KHUTE MOTYT OBITh IPUMEYAHUS, KOTOPHIC
colep)KaT pa3iMyYHbIE JIONOJHUTENbHbIE cBeleHusa. OHHM TedaTarTcsi BHE OCHOBHOTO
TEKCTa M Pa3bACHAIOT OTHAEIbHBIE BOMpOCHL. [IpenMerHsie U andaBUTHBIE yKa3aTeld
3HAUUTEIHHO O0JIETYAIOT MOBTOPECHUE M3JIOKCHHOTO B KHUTE Marepuasia. B KOHIle KHHUTH
MOJKET pacIioylaraThCsi BCIOMOTATENbHBI Marepuas. K HeMy OOBIYHO OTHOCSTCS
WHCTPYKIIUU, TTPUIIOKECHHUSI, CXEMBI, CUTYalIMOHHBIE 337241, BOMPOCHI JIJIsl CAMOKOHTPOJIS U
T.J. Jlnist mydiero npecTaBiIeHUs M 3alIOMUHAHMS MaTepualia 1eJecoo0pa3Ho BeCTU
3aMUCH W KOHCIEKTHI Pa3IMIHOTO COACPKAHUS, @ HMCHHO:

— MIOMETKH, 3aMeUaHusl, BbIIeJIEHUE TJIaBHOTO;

— TUJIaH, Te3UCHI, BHITUCKU, ITUTATHI;

— KOHCIIEKT, paboyast 3arnuch, pedepar, 1ok, JSKIUsI U T.]1.

Yurarh y4eOHMK HEOOXOIUMO BJIYMYHBO, BHHUMATEIIBHO, HE TPOIyCKas TEKCTa,
CTapasch MOHATHh KXyl (pa3y, OMHOBPEMEHHO pa3dupas MpUMEPhI, CXEMBbI, TaOIUIIBI,
PUCYHKH, NPUBEAEHHBIC B yueOHUKe. OTHUM U3 BaXHEHIIUX CPENCTB, CIOCOOCTBYIOIIMX
3aKpEIUICHUIO 3HAHWM, SBJISETCS KpaTkKas 3aluch IMPOYUTAHHOTO Marephaia —
cocTaBlieHHe KOHCTeKTa. KOHCIEKT — 3TO KpaTKoe CBSI3HOE H3JI0KEHUE COJepKaHUs
TEeMbI, y4eOHMKa WJIM €ro 4act, 0e3 MoapoOHOCTeld M BTOpOCTENeHHbIX aetanei. [lo
CBOCH CTPYKType M TMOCIEAOBATEIILHOCTA KOHCIIEKT JOJDKEH COOTBETCTBOBAThH IUIAHY
yaeOHuKka. [IoaTOMy Ba)KHO CHadaja COCTaBUTH IUIAH, a MIOTOM IMHCATh KOHCIICKT B BHJIC
OTBETa Ha BOIPOCHI Tu1aHa. Eciiu yueOHUK pa3fienéH Ha HeOObIINe O3arjaBiIeHHbIC YaCTH,
TO 3aroJIOBKM MOXHO pacCMaTpUBaTh KaK MYHKTHI TUIAHA, a W3 TEKCTa KaXIOW 4YacTu
CIIeJIyeT 3ammcaTh T€ MBICIH, KOTOPBIE PACKPHIBAIOT CMBICT 3arojioBka. TpebGoBaHus K
KOHCIIEKTY:

— KpPaTKOCTh, CKATOCTD, IIEIECO00PA3HOCTh KaXKOTO 3aIChIBAEMOT0O CIIOBA;

— COJIePKATENIbHOCTh 3allMCH- 3allMChIBAEMBbIE MBICTH CIEeAyeT (QOpMYIHpPOBATH
KpaTko, HO 0e3 ymepOa 1 cmbicia. OOBEM KOHCIEKTa, Kak MPaBUIIO, MEHBIIE
U3y4aeMoro tekcra B 7-15 pas;

—KOHCIIEKT MOXET OBIThb KaK MPOCTBIM, TaK M CJIOXHBIM TO CTPYKType — 3TO
3aBUCHUT OT COJICP’KAHUS KHUTH U TICJTH € U3YUCHHSL.

MeTtonuyeckrue peKOMEHIAINUN 110 KOHCTIEKTUPOBAHUIO:

— TPEXJE YeM HayaTh COCTABIIATH KOHCIIEKT, HYXKHO O3HAKOMUTHCS C KHUTOMH,
POYMUTATh €€ CHaYaJia JI0 KOHIIA, ITOHATh MPOYNTAHHOE,

— Ha 00JIOKKE TETPaJId 3aIUCBHIBAIOTCS HAa3BaAaHUE KOHCIEKTUPYEMOW KHUTH M UMS
aBTOpA, COCTABIISIETCS TUIAH KOHCIIEKTUPYEMOTO TECTa;

— 3amuCcu JydYllle [elaTh MPH IPOYTEHHWH HE OJHOTO-IBYX ab3aimeB, a IIeNoro
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naparpada Wi TIaBbl;

— KOHCIIEKTUPOBaHUE BEAETCS HE C LIEIbI0 UMETh ONpeleNEéHHBIN 3alucu, a JUls
Oosiee TMOJIHOTO OBJIAJIEHUSI COJEP/KaHUEM H3Y4aeMOro TEKCTa, MO3TOMY B 3aIUCAX
OTMEUYAETCS W BBIAEIAECTCA BCE TO HOBOE, HMHTEPECHOE M HYXHOE, YTO OCOOEHHO
HPUBJIEKIO BHUMAHUE;

— MOoclIe TOro, Kak CiejlaHa 3alMch COJEp)KaHus maparpada, IJIaBbl, CIeIyeT
nepeuuTaTh €€, 3aTeM CHOBAa o0OpaThCsi K TEKCTY M HpPOBEPUTH ceOs, MPaBUIBHO JIU
U3JI0KEHO COJIepKaHUE.

TexHuKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTHpYsSl KHHUT'Y Oonbpmioro oObéMa, 3amucCh CIEIyeT BECTH B 0OIIeH
TETpa]u;

— Ha KaXJ0M CTpaHHLE ClleBa OCTaBJISIIOT MoJisd MMpUHON 25-30 MM A 3amucH
KOPOTKHX I10/13ar0JIOBKOB, KPAaTKUX 3aMEYaHU, BOIIPOCOB;

— KaXK/1asi CTaHULA TETPaau HyMepyeTcs;

— JUISl TIOBBILIEHUSI YUTAEMOCTHU 3allMCU OCTABIIAIOT MHTEPBAJIBI MEX]Y CTPOKaMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— MpU KOHCIEKTHUPOBAHUU ILIHPOKO HCHOJB3YIOT pAa3jIMYHbIE COKpAIICHUs U
YCIIOBHBIE 3HAaKM, HO HE B yIIEepO CMBICTY 3allMCaHHOro. PekoMeHayeTcs NpUMEHSTH
o0mieynorpeOuTeNbHble COKpAalleHHs, Hampumep: M.0. — MOXeT ObITb; TIoC. —
roCyJapCTBEHHBIN; 1.0. — T0JKHO OBITh U T.JI.

— HE clIeAyeT COKpalllaTh UMEHA U Ha3BaHUs1, KPOME OYEHb YaCTO MOBTOPSIIOIINXCS;

— B KOHCIIEKTE€ HE JOJDKHO OBITh MEXaHMYECKOro IepenuCchIBaHUs TeKcTa 0e3
IPOAYMBIBAHUS €TI0 COAECPKAHUS U CMBICIIOBOTO aHAIN3A.

CamocTostenbHass paboTa CTYACHTOB SBIsI€TCS BakHeuued ¢opmoil ydeOHo-
no3HaBaTelIbHOro mnpoiecca. OCHOBHAs II€JIb CaMOCTOSITENIbBHOM palOThl CTyJAEHTa MNpu
U3Y4YEHUM JUCHUIUIMHBI — 3aKpPENUTh TEOPETUYECKUE 3HAHUSA, IIOJYYEHHBIE B XOJ
JCKIIMOHHBIX 3aHATHH, a Takke CPOPMHUPOBATH NMPAKTUYECKHE HABBIKM MOJITOTOBKH B
obnact wmatemaTuku. CamocrosiTenibHas paboTa CTyJeHTa B TMPOILIECCE OCBOEHUS
JUCLUIUIMHBI «MareMaTrKa BKIIIOYAET:

— M3Y4E€HHE OCHOBHOW U JOTIOJHUTEIBHOMN JINTEPATYpPBI IO KYpCY;

— paboTy € ANMEKTPOHHBIMH Y4EOHBIMU PECYpCaMH;

— M3Yy4YEeHHE MAaTepUAJIOB MEPUOINYECKON MeUaTH, HHTEPHET PECYpPCOB;

— MOJATOTOBKY K TECTUPOBAHMUIO;

— WHAMBUIyaJIbHBIE U TPYNIOBBIE KOHCYJIBTALMU 1O HAaMOOJEe CII0KHBIM
BOIIPOCaM.

Ha camocrosTensHyto paboTy CTyA€HTOB OTBOAUTCA 14 4acoB yueOHOrO BpeMEHH.
Havanom opranuzanum mr000i caMOCTOATENbHOM paboThl JOMKHO OBITh MPUBUTHE
HaBBIKOB M YMEHUN TI'paMOTHOH pabOThl ¢ Y4eOHOM M HAYYHOW JMTEpaTypoil. OTOT
npoliecc, B MEPBYIO OdYepellb, CBS3aH C HAXOXKICHHEM HEOOXOIMMOW ISl YCIEHIHOTO
OBJIaJICHUsI y4eOHBIM MaTepuanoMm JIuTeparypoid. CTyIEHT JOIKEH YMETh IMOJIb30BaThCs
doHmamMu OMOIMOTEK M CHPABOYHO-OMOIMOrpaduyeckuMu u3naHusaMu. CTYIEHTHI IS
MOJIHOLIEHHOTO OCBOEHMSI Y4YEOHOIro Kypca [OJIKHBI COCTAaBJISATh KOHCIEKTHl KakK IIpU
IPOCIYIIMBAHUU €r0 TEOPETHUYECKOW (JIEKIIMOHHOM) 4YacTH, TaK M IPHU MOJATOTOBKE K
NPAKTUYECKUM (CeMUHApCKuUM) 3aHsATHsIM. JKemarenbHO, 4TOOBI KOHCIEKTHI JIEKIHH U
CEMHUHApOB 3alMCHIBAJIMCh B JIOTMYECKOM IIOCIIEOBATEIbBHOCTH M3Yy4EHHUsl Kypca U
COJEPXKAINCh B OJNHOM TeTpaau. BeneHue KOHCTEKTa SBISETCS HEOOXOIUMBIM BHUIOM
yueOHoM nesTenbHoCTU. [ToCKOIbKY KOHCIIEKT:
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— B IOJIHOM O0BbEME OIIEHMBAETCS KaK Pa3HOBHIAHOCTb MHCHMEHHOIO OTBETAa HA
M3y4aeMbI€ BOIIPOCHI;

— CcHyXuT 0a30il JJii yCTHOrO OTBETa Ha CEMHUHApE IO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMoro IUIaHa;

— CBEJCHUA U3 KOHCIIEKTa MOTYT BBICTYIIaTh B KAUECTBE UCTOYHUKA JOMOJIHEHUN
K OTBETAM JIPYTUX CTYIECHTOB.

Opranuzanusi TEKyIIeTo KOHTPOJSI 3HAHWUW, YMEHUW M HaBBIKOB OOYYarOIIMXCS
OCYILECTBIIAETCS ITYTEM TECTUPOBAHUS.

®opMOl HMTOrOBOTO KOHTPOJS SABJISETCA 9K3aMEH. DJK3aMEeH COCTOMT U3 JBYX
TEOPETUUYECKUX BOIIPOCOB.

7. OHEHOYHBIE CPEACTBA J1JIA KOHTPOJIA YCIIEBAEMOCTHU

7.1. IlacnopT )oHIA OLEHOYHBIX CPEACTB

Ne KonTpoaupyemble pasieabl (TeMbl) 1M CUHIIIMHbBI Haumenopanue onenoxxoro
n/n CpeCTBa
Pasnen 1. AJITEGPA YerHbli onpoc

1. KonrponsHas padota
[TpakTnyeckas pabora
Pazgen 2. OCHOBBI TPUT'TOHOMETPUU VYcrHbI# onpoc

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

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

4. KonTponbHast pabota
[IpakTudeckas paboTa
Pasnen 5. YPABHEHUS U HEPABEHCTBA YcTHbIl onpoc

S. KonrponsHas padora
[IpakTudeckas paboTa
Pasnen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA VYceTHbIl onpoc

6. | BEPOSITHOCTEM TecTupoBaHue
[IpakTudeckas paboTa
Pasnen 7. TEOMETPUA YcTHbIl onpoc

7. Pecdepar
ITpakTuyeckas pabora

7.2 Kputepum olleHKH

KoHTposnb ¥ OLlEHKAa  pe3yJapTaTOB  OCBOCHUS  JMCHUIUIMHBI  OCYIIECTBISAETCS
IIPENOIABATENIEM B IIPOLIECCE ITPOBEACHUS ITPAKTUUECKUX 3aHATHM, TECTUPOBAHMS, a TAKIKE
BBIITOJIHCHUS CTYACHTAMU UHIUBUIYAIbHBIX CAMOCTOSTEIIbHBIX 3aJaHUN.

YcrHblii  ompoc. YCTHBIA OTBET — 3TO Pa3BEpHYTBIM pPacckas, BKIIOYANOIINM
TEOPETUUYECKUE MATepUANIbl U MPUMEPHI UX IPUMEHEHHUs. Y IOBIECTBOPUTEIbHAA OLEHKA
CTaBHUTCA, €CJIM CTYJACHT JEMOHCTPUPYET HETIyOOKHE TEOPETUUECKHE 3HAHUSA, MPOSBISET
cnabo cpopMHpOBaHHBIE HABBIKM aHAJN3a SBJICHUI U MPOIECCOB, HEAOCTATOYHOE YMEHUE
JIeJIaTh aprYMEHTUPOBAHHBIE BBIBOJBI U IIPUBOJUTH IIPUMEPBI, [IOKA3bIBAECT HE JOCTATOYHO
cBOOOHOE BIIAZICHHE MOHOJOTHYECKON pedbio, TEPMHUHOJOTHEH, JOTHYHOCTBIO U
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MOCJIeIOBATEIbHOCTHIO M3JIOKEHUS, JIeTIaeT OMIMOKH, KOTOPBIE MOXET HCIPABUTH TOJIBKO
IIPU KOPPEKIIUU TPETOaBaTEIEM.

Pegepar. Ilponykr camMocToATENbHOM pabOThl CTYAEHTA, MPEACTABIAIOMUNA COOOM
KpaTKOE€ H3JIO)KEHHE B IMUCBMEHHOM BHJE IOJYYEHHBIX pPE3yJbTAaTOB TEOPETUYECKOTO
aHalli3a OMpeJesieHHON HayuHOll (yueOHO-MCCIeIoBaTeNbCKOM) TEeMbl, TI/I€ aBTOpP
PacKphIBaeT CyTh UCCIEIyeMOU MPOoOJIeMbl, TPUBOJIUT PA3IUYHbIC TOUKU 3PEHUS, a TAKKE
coOCTBEHHbIE B3IVIsABI Ha Hee. PedepaT oLeHMBAaeTCA MO KOJIMYECTBY IPHUBIICYEHHBIX
HCTOYHUKOB, TI1yOMHE aHaln3a MpoOJieMbl, KauecTBe 00OCHOBAHHS aBTOPCKOM MO3HIIMH,
rJyOUHE PACKPBITUS TeMbI. Y TOBJIETBOPUTENIbHAS OIICHKA CTaBUTCS, €CJIM TeMa OCBEIleHa
JUIIb YacTUYHO, JONYIIEHbl (akKkTUYecKue OIIMOKM B cojaepkaHuUU pedeparta, HiIn
UMEIOTCS CYIIECTBEHHBIE OTCTYIJIEHUS OT TpeOOBaHMl K pe)epupOBaHUIO, UIH HETIOIHbIE
OTBETHI Ha JIONIOJIHUTEIHHBIE BOIPOCHI.

Tectr. Cucrema cTaHIapTHU3UPOBAHHBIX 3a/JIaHUM, TO3BOJISIIONIAS ~ aBTOMATU3MPOBATh
IpoLEeaypy U3MEPEHHs] YPOBHS 3HAHUW W yMEHHMI oOyuaromierocsa. TecT OLleHUBAETCs 1O
KOJIMYECTBY MPAaBHIbHBIX OTBETOB (He MeHee 50%.).

KonTposabHasa pabGora. [luceMenHas mnpoBepouyHas paboTa, TIpelcTaBisiomas coOou
U3JI0’KEHHUE OTBETOB Ha TEOPETUYECKUE BOMPOCHI MO COACPKAHUIO yUEOHOW TUCIUIUIMHBI
U pEelIeHUEe NpPaKTHYEeCKUX 3ajaHuil. PaboTa oleHMBaeTCs yIOBJIETBOPUTENIBHO, €CIIU
BBITIOJTHEHO HE MEHee TOJIOBUHBI pabOThl MW JIOMYIIEHO B HEell He Ooiee ABYX rpyObIxX
omuOOK WM He 60jee oHON TpyOOl OMMOKK M OJHOTO HEIodYeTa, Wir He Oojiee ABYX-
TpeX HEerpyObIX OIIMOOK, WM OAHOW HErpyOoill OmMOKM W TpeX HEIO0YETOB, WU MpHU
OTCYTCTBUU OIIUOOK, HO NIPU HATUYUU 4-5 HEJOUYETOB.

IIpakTnyeckass padora. Ilpaktuueckas pabora — 3TO OCOOBIM BHUA JIE€ATEIHLHOCTU
o0y4aroIerocsi, 4YTO IMOApPAa3yMEBAaeT BBIIOJIHEHUS pPA3HOIUIAHOBBIX 3a/laHUl, He
CBA3aHHBIX C 00pabOTKOI TeopeTHuecKoro Marepuana. Bo BpeMs BBINIOJIHEHUS CTYACHTY
HE00XO/IMMO HCIIONIb30BAaTh paHee MOoJyuyeHHbIe TeopeThdeckue 3HaHus. [lonoxurenpHas
OIICHKAa CTABUTCS, €CIU BBITIOJHEHBI BCE 3aJJaHUSI TIPAKTUYECKONW pabOThI ¢ 3aMEUaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

Kpurtepuu oneHku 3HaHHH 00y4al0LIUXCH B LEJIOM 110 JMCHUIIMHE!

«OTJIMYHO» - BbICTaBIsieTcs  oOydaroliemycs, I[OKa3aBIIeMy BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHbIE, ITYOOKHE 3HAHMA y4eOHOH MporpaMMmbl JUCHUIUIMHBL U YMEHUE
YBEPEHHO NMPUMEHATh UX Ha MPAKTUKE MPH PEUICHUMH KOHKPETHBIX 3a/lad, CBOOOJHOE U
NpaBUWIIbHOE 0OOCHOBAHME MPUHATHIX PEIICHUM;

«XOpOLIO» - BBICTABJSIETCA OOYyYarOIIEMyCsl, €CIIM OH TBEpAO 3HAET MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IIOJIyYCHHBbIC 3HAHUSA Ha
IIPaKTHUKE, HO JONIYCKAET B OTBETE WJIM B PEUICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

«YAOBJICTBOPHUTEJIbHO» . BBICTaBIIICTCS o0yuatroniemycs, MIOKAa3aBIIEMY
(dparMeHTapHbIN, pa3pO3HEHHBI XapakTep 3HAHHWM, HEIOCTATOYHO MpPaBHJIbHBIC
bopMynHpOBKH 0a30BBIX TMOHATHHA, HAPYIIEHUS JIOTUYECKOW MOCIEeNI0BAaTENbHOCTH B
W3JI0KEHUU MTPOrpaMMHOI0 MaTepualia, HO MPU 3TOM OH BJIAJIEET OCHOBHBIMU pa3aeiaaMu
y4eOHOM MmporpamMmbl, HEOOXOIUMBIMH JIJISl TalIbHEHIIIETO O0yYeHUsI U MOXKET MPUMEHSTh
NOJTyYCHHBIE 3HAHMSI 110 00pasily B CTaHAAPTHOW CUTYAIlHH;

«HEeyJ0BJIETBOPUTEJIbHO» - BBICTABIsIETCS OOydYalolIeMycsi, KOTOpbIH HE 3HaeT
OoJbIlIel YacTH OCHOBHOTO COJEpkKaHUs Y4eOHOH MporpamMmbl AUCHMILIUHBL, JHOMYCKAET
rpyObie OommOKH B (HOPMYIMPOBKAX OCHOBHBIX MMOHATHHA  TUCIMIUIMHBI M HE YMEeT
UCIIOJIB30BATh [OJy4YCHHBIC 3HAHUS [IPU PELLICHUH TUIIOBBIX ITPAKTHYECKUX 3a1a4.
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7.3 OueHovHbIE CPeCTBA /IJIsl MPOBeAeHHs TeKYyIeil aTTecTalun

Texymuii KOHTPOIb IPOBOAUTCS B popMe:
- UHIMBUIYAJIbHBIA YCTHBINA ONPOC

- MUCbMEHHBINA KOHTPOJIb
- TECTUPOBAHME 10 TEOPETUIECKOMY MaTEPUAITY
- IpakTudeckas padbota
- 3amuTa pedepara

®opma {IpaKTI/I‘IeCKH JInunble IIpumepbl
3Hanus YMenus i ONBIT | KaYecTBa OLICHOYHBIX
aTTecTaluu
(BJ1ageHue) o0yyamoierocsi | CpeacTn
YcTHBIH KonTtpomns 3HaHMI OreHka yMeHUS Orenka Omenka KonTtpomnsHbIe
(TMCBMEHHBIN) | 1O ONPENETCHHBIM | Pa3IudaTh HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 10
orpoc 1o | mpobaemam KOHKPETHBIE paboThI ¢ OTICPaTHUBHO H TeMaM
TeMaM TIOHATHS JUTEPaTypHBIM | Ka4eCTBEHHO MPUIIATaloTCs
Y UCTOYHUKAMHU | OTBEYaTh Ha
TIOCTABIICHHBIC
BOIIPOCHI
Pedeparsr KonTpons 3HaHwMii OrneHka yMeHHst Ornenka Onenka Tembl
0 OTNPE/ICICHHBIM | pa3iuyaTh HaBBIKOB CIIOCOOHOCTH K | pedeparos
npobiaemam KOHKpPETHBIE paboThl ¢ CaMOCTOSTENIbH | MPHJIATaloTCs
MTOHATHUS JUTEPaTYpHBIM | Oif paboTe u
U UCTOYHUKAMU | aHAIHU3Y
JUTEPATyPHBIX
HCTOYHHKOB
[Ipaktuueckue | KoHTponb 3HaHUS OueHka yMeHHs Ouenka Ouenka Tewmsl paboT
paboTsI TEOPETHYECKNX paborats ¢ HaBBIKOB CIIOCOOHOCTH MPUIIATraoTCs
OCHOB MAaTeMaTHKH, | MaTeMaTH4YeCKUM | paboThI C OTIEPaTHBHO H
BO3MOXKHOCTEH H anmapaTom MOHATHSAMH, Ka4eCTBEHHO
MPUHIUIIOB 3HaHWH, dopmynamuy, pemarts
HCTIOJIb30BaHUS HCIIOJIB30BATh €T0 | YMEHHUSIMHU MOCTaBJICHHBIE
MaTeMaTHYECKUX P pelIeHUH MPUMEHSTh UX | Ha
3HaHUH npu HNPaKTUYECKUX IIPY peIIeHUH MPaKTUIECKUX
BBINTOJIHEHUH 3a1ad. KOHKPETHBIX paboTax 3amaun
IIPAKTUYECKON 3aza4 u
paboThI apryMeHTHpOBa
Th PE3YJIBTATHI
TectupoBanue | Kontponb 3HaHMi OueHka yMeHHs Ouenka Ouenka Bormpocet
TI0 ONPE/ICJIEHHBIM | pa3iuyaTh HaBBIKOB CIIOCOOHOCTH MPUIIATaoTCs
npobiiemam KOHKpETHBIE JIOTHYECKOT0 OTIEPaTHBHO H
TIOHATHS aHaIM3a U Ka4eCTBEHHO
CUHTE3a IIpU OTBEYATh HA
COMOCTABJICHUU | TIOCTABIICHHBIE
KOHKPETHBIX BOTIPOCHI
MOHATUI

IIpumepHBbIe TeCTOBBIE 3aJaHUA
1. ®ynkuus y=3x2+5x-7 Ha3bIBACTCS:

1. -nuHeitHas;

2. -TIOCTOSIHHAS,

3. -KBaJpaTUYHAS,

4. -npsiMasi IpOIOPLHUOHATBHOCTb.
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2. Ecnm st mo6oro x y oonactu onpenenenust Gyakmuu f f(-X)=f(x), To bynkums
Ha3bIBACTCS:

1. -meuerHas;

2. -YeTHas,

3. -mepuoanveckas;

4. -MOHOTOHHasI.
3. OyHKIMS y=a" Ha3BIBAETCH:

1. -cTeneHHOM;

2. -TOKa3aTebHOM;

3. -nmorapudMuYecKoii;

4. -KBaJpaTU4YHOM.
4. Pazgen reomMerpun. B KOTOpOM M3ydaroTcsi CBOMCTBA (PUIyp B MPOCTPAHCTBE
Ha3bIBACTCS:

1. -nmanuMeTpus;

2. -CTePEOMETpHS;

3. -aHaTUTHYECKasi TEOMETPHS;

4. -eBKII/IOBA TEOMETPHSL.

7.3.1.Bonpochl A5l MOATOTOBKH K IK3aMeHY.
1.MHOX€eCTBO JeMCTBUTEIBbHBIX Uncell. JleHCcTBUS Haa ACHCTBUTEILHBIMM YHCIAMHU.
2.IIpubnmxennsie Beruuciienus. OKpyrieHue NpuOIMKeHHbIX 3HaYeHUH BETHUMH.
3. eiicTBus Haa NPUOIMKEHHBIMUA 3HAUCHUSIMH BEJTUYHH.
4.1Tonsatue creneHn. CBOMCTBA CTENECHEMN.
5.Ilousarue kopus. CBOWCTBa KOPHE.
6.Jlorapudmsi. CoricTBa jJorapudmos.
7.0npenenenue norapudma. Teopemsl norapupmupoBanus. Harypanbhbie
Jorapu@msl.
8.Ymnopsnouennbie MHOXKeCTBA. [lepecTaHOBKY U pa3MelieHHs.
9.0cHoBHOE NTOTapU(MUYECKOE TOKACCTBO U APYTHE JOTAPUPMUIECKUE TOKIECCTBA.
10.MuoxecTBO. OCHOBHBIE TTOHSITHS.
11.ppaunoHanbHble YUCIA.
12.Pa3Butre MOHITHS O YHCIIE.
13.KoHeunbie 1 OECKOHEYHBIE IECATHYHBIE JPOOH.
14.Oxpyrnenue npuOINKEHHBIX 3HAYCHUN BEJIUYHH.
15.0cHOBHBIE OHATHSI TPUTOHOMETPUH
16.0OcHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA
17.®opmynsl mpuBeACHUS
18.@opmyIibl CIOKEHUS
19. TpuronoMeTpruuecKkue ypaBHEHUS U HEPABEHCTBA
20.@yukiuu. O6nacTh onpeneaecHuss 1 MHOXECTBO 3HAaUeHUN (PyHKIIMH
21.CpolicTBa QyHKINUU
22 I'padpuku 37eMEHTapHBIX ()YHKIUI
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HOooo~NoOORA~RWNE

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.

0.

7.3.2 Bonipocsl Uil MPpOBeeHUSI IK3aMeHa

I{enbie 1 panlMOHAIIBHBIE YUCIIA.

[leprieHaUKYIspHBIE NPSIMbIE B IPOCTPAHCTBE.
ApudmeTnieckuii KOpeHb HaTypaJbHOM CTENEHU.
[TapannenbHble NpsAMble, TEPIEHIUKYISIPHBIE K TUIOCKOCTH.
CreneHp ¢ pallMOHANBHBIM U IEUCTBUTEIBHBIM MIOKA3aTEIEM.
[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U TIIOCKOCTH.
Crenennas (yHKUUS, €€ CBOICTBA U rpaduK.

Teopema 0 psAMOi, NEPIEHAUKYIISIPHON K IUNIOCKOCTH.
B3anmuO 0OpaTHBIe DYHKITUH.

PaccrosiHME OT TOUKHU [0 MITOCKOCTH.

PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA.

Teopema 0 Tpex NEPHIEHIUKYIISIpax.

WppanmonanbHble ypaBHEHHUS.

Yroa Mexay NpsAMOU U INTIOCKOCTHIO.

[TokazarenbHas (yHKLHS, €€ CBOICTBA U rpaduK.
JIByrpaHHbId yroi.

[TokazaTenpHble ypaBHEHUS.

[Ipu3Hak nepneHANKYIIPHOCTH JBYX MIIOCKOCTEH.
[TokazaTenbHbIE HEPABEHCTBA.

[IpsiMOyTronbHBIN NTapaJUICIICIUIIE]].

CucreMa nokasaTeabHbIX YPAaBHEHUN U HEPABEHCTB.
Jlorapu@msi.

CaoiicTBa jgorapupMoB.

Onpenenenue cuHyca, KOCUHYCa U TaHT€HCa yTJa.

3HaKN CHHYCA, KOCHHYCA U TaHT'€HCA.

Jlorapudmuueckas GyHKIUSA, €€ CBOWCTBA U IpadUK.
3aBUCUMOCTb MEXKy CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJITHOTO M TOT'O XK€ YIJIa.
Jlorapudmuueckue ypaBHEHUS.

TpuronomeTrpuueckue TOX/IECTBA.

Jlorapudpmuieckrue HEpaBeHCTBA.

IIpenmer crepeoMeTpru. AKCMOMBI CTEPEOMETPHH.
[TapannenbHble IpsIMbIE B TPOCTPAHCTBE.

[TapamienbHOCTD TpeX NPSIMBIX.

DopmyJIbl IPUBEICHUS.

[TapamienbHOCTH NPSAMON U IIIOCKOCTH.
CxpeluBarommecs npsiMele.

YpaBHEHHE COS X = QL.

VYpaBHeHueE sin X = a.

OO6paTHble TPUTOHOMETpUYECKHE (DYHKIIUU.

VYTIIBl ¢ COHaNpaBIE€HHBIMU CTOPOHAMH.

YpaBHeHuE tg X = 0.

Yrosn Mexay npsiMbIMH.

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

YeTHOCTDH, HEUETHOCTD, MEPHOANYHOCTD TPUTOHOMETPHUECKUX (PYHKIINH.
CpolicTBa (DyHKLIHUU Yy = COS X U €€ rpaduk.

Terpasap.

33



48. CroiicTBa (pyHKIIMH Y = Sin X U ee Tpaduk.
49. [Tapamtenenurne .
50. CaoiicTBa (hyHKIMHU y = tg X U ee rpaduk.

7.3.3 Ilpumepsl 32124 HA IK3aMeH

MarepuaJbl TEKyIero KOHTPOJIA 3HAHUU CTYICHTOB
IIpaxmuueckue 3a0anus.

1. Haiinure 3HaueHnE BBIPAXKEHUS a® (21'4)2 +a:at npu a=-2
2. Haiitu 3navenne dyukmmm:y = 4x° + 6x°° + 3, mpu x = 0,25

3. Beruncnute 3HayeHue apobu S5a-2b  ecnu 8a-3b=0
3a-b
. I3 hopmynsl miomaam cekropa S=IIR% BbIpasute paanyc R
360

SN

5. BeraucauTs “N640
5410

. Hanpure 3HaueHne BbIpaXxeHUst 24\/6+(\/27-\/32)2

(o2}

. HpGI[CTaBBTG BBIPAKCHUC a3 B BUAC CTCIICHU C OCHOBAHHUCM d.
-2
a a\/a

~

8. Haitru: (2x2 + 3x%° - 2) mpu x=9
9. Haitnure 3HaueHUE BBIPAKEHUS d*+ha+4 npu a=-2.
2+a
10. BekTop a cocraBisieT C MOJOXKHUTENbHbIM HampasieHueM ocu OY 120°.
Haiitu koopaunary Y BeKTOpa a, €Clid U3BECTHO, UTO | a | =23
11. Haiiure 3HaueHne BeIpaxeHust a’-8a+16 mpu a=2.
a-4
12. Haitaute mioniaab YeThIPEXYroJibHUKA C BeplIMHAMU B Toukax A(-4;-1), B(-
1;-1), C(6;3) u D(-5;3)

13. IIpu xakux 3HaYEHUAX X KBAJAPATHBIN TPEXUIICH X~ 5x+6 paBeH HYJO?

14. CKONBKO CYIIECTBYET CIIOCOOOB PaccajuTh § TOCTE MO BOCBMU MeECTaM 3a
CTOJIOM

15. BBIUKCIIUTE CKAJIIPHOE TIPpOU3BecHHE ach, ecim a=8, b=5u L (a,b)=xn
16. ITponorenumposath: logcx= 2logca+logcb-1
17. TIponorapupMupoBars 110 ocHoBaHmio a X=ah:C

18. Haiimute paccrosiaue mexay toukamu C(-15) u D(4,5)
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19. Beruucnuts :L0Qgg 16 + L0gy7 9

20. 3anumure B BUAe OECKOHEYHOM MEPUOIUIECKON JpoOH yucia:
3ul
7 6

21. Halimute 3HaUE€HUE BBIPAKEHUS V7 - \5

V7N TS

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

Log 10+1

23. Beraucnuts : 2,5 5 *
2 Log 10

24. Berauenuts : 5 %%

25. lano: AABC, L A= 90°, AB = 90cwm. Uepes cropony AC mpoBeneHa
TUIOCKOCTh ¢, oOpasyrmas ¢ 1iockocteio AABC yron 30° . BBIYHCITHT
paccTosiHuE OT BEPIIMHBI B 10 MIIOCKOCTH d.

26. CpaBHUTH: 7% 1 4%

27. B npsamoyroasHoM TtpeyroapHuke ABC yron B- mpsamon, AB=3,CB=4.
Haitaure ckansproe npousseaenue CA°CB.

28. Berumciuts: 642° - 42 - (8% 2,

7.4 OueHoYHbIE CpPeCTBA VISl MPOBeAeHHUs MPOMEKYTOUHOM aTTecTAlluu
TECTBI.

B mapke mocaxeno 100 nepeBbeB: O6epe3 u | 1 | 60
kJeHoB. bepesbl coctaBisior 30% ot Beex | 2 | 70
nepeBbeB. CKOJBKO KJIEHOB B apke? 3180
4 | npyroi oTBET
CKOJIBKO KBagpaTHBIX 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
Beraucure: 1| 28128
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1 1 1 8
2:22.24.28 g ;12_8
4 | npyroii oTBET
6 | Haifnure X U3 nponopuum: 11]91/210
7 2 190/210
1’3'7_0’50'6 3792/210
4 | apyroii oTBET
7 | Pemmte HEepaBeHCTBO: 11,.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBET
8 | Pemute HEpaBEHCTBO: 1| (—2:0]JU(3;+x)
0 <0 2 | (—=;0]
3-9 3 | [3i+=)
4 | npyroii oTBET
9 | Pemmrte HEepaBEHCTBO: 1|[-1;1]
6°-1<0 21(-1;1)
31(-1;1]
4 | npyroii oTBET
10 | Pemmre ypaBHEHHE: 1 | x=0, x=4
46-6°=0 2 | x=0
3 | x=4
4 | npyro#t oTBeT
11 | PemuTe ypaBHEeHueE: 1 |x=15 x=9
0 2 | x=-15
374 3 [x=9
4 | npyroii OTBET
12 | Pemure ypaBHEHUE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyro#t oTBeT
13 | Haiitu obnacTs onpezaeneHust GyHKINU: 1 | x<6
. 1 2 | x>6
6—0 3 x>0
4 | npyro#i oTBeT
14 | VkaxuTe NpU KakuX 3HAUEHUAX X QYHKIMS | 1 | (—o0;—/2)U (+/2;+)
0=-06°+2 OpUHMMAaEeT  OTPHIATEILHBIE | 9 (- J2: \/E)
3HAYCHHUSI 3| (V24)
4 | npyro#i oTBeT
15 | Haiinure mnsaTeld  wieH reomeTpuyeckoi |1 | 1
nporpeccuu, eciiv & =1 u gq= 1 2 116
2 15
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3|1
18
4 | mpyroit oTBET
16 | Haiinure xoopaumHaThl cepeaunbl otpeska | 1 | (2; 3)
MN, eciu M (1; 2); N (3; 4) 2 | (0;0)
3|11
4 | npyro# oTBeT
17 | Haiinure paanyc OKpY>KHOCTH, omucanHoil |1 | /365
OKOJIO TIPSIMOYTOJIBHOTO TPEYTrOJbHUKA C 2 ™
kateramu 13 cm u 14 cm 2 115 cm
3|16 cm
4 | npyro#i oTBeT
18 | Haiimute cropoHy KBajpara, paBHOBeaHKoro | 1 | 12 cum
MPSMOYTOJIBHUKY CO CTOpOHAMU 3 cM U 4 cM | 2 J13 oM
3 | V14 cm
4 | npyro#i oTBeT
19 | Haiigure IUIOLIA b nmpaBuibHOTO | 1 ﬂ oM
TPEYroJIbHUKa CO CTOPOHOU 3 CM 4
2 |9 cM’
3] o
4 | npyroit oTBET
20 | Hatigure pammyc  okpyxHoctH, ecmu |1 | 57/6 cm
LEeHTpaJbHOMY yriy B 150° cooTBeTCcTBYET | 2 | 6 cM
Jyra JNIMHOW 27 CM 3|1lcm
4 | npyro#t oTBeT
Bapuaut Ne 0 — 1
No C BapuaHTel 0TBETOB
g |COACpKaHME 3anaHus A S B r i
1 |Haittu 75% ot uncna: (0,75%) 9 |6 |6 |525 |7 0,6
Ypoctuth (ﬁ +E- 2) A
2 c a a—c 0,5 1 0 (%) 4
-1
Y BBIYMCIUTH ipu a =2, ¢ = 0,5
Lo\t 0
3 Beruucnurs: 0,1253 +(§) —47'4 6 475 |2 1 0,25
Haiitu o6nacts onpenenenust GyHkuuu: (X > 2 X #2
4
y=1g(9x — 14 — x?) X<7 X# 1 x#2 X>2 X=7
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tk

PemmTe nokazarenbHOE HEPABEHCTBO:
5 0.5 > 0,25 X<-2 [X>-2 |[x<?2 x<0 x>0
Pemuts norapudmMuueckoe ypaBHEHHE: |Xx =+ /8 _ _ _
6 log,(3x? + 10) = 2 %) X=5 |[X=5 |[X=5
Pemmmte Tpuronomerpuueckoe LI =) LI =) T,
7  |ypaBHEHHUE: 6 X=¢ ¥=3 +7k 3
sinx=0,5
Haiitu nponsBoanyo GyHKIUU
2
8 _ X ¥2 2 |6 |2 0 1
x—1
Y BBIYUCIIUTH €€ 3HaUEHHUE MPH X = 2
9  |Pemmrts ypaBHeHMEe 21++2x-7=x |[x= x=18 '~ x=18 x=28
P x=22 |x=28
B ocHOBaHMM TIPSIMO IPU3MBI JICKUT
10 |kBazmpart. [lnaroHanab OCHOBAHHS V2em, |22 4ot 12 e NETY 4+/6
JMaroHasib 00OKOBOM I'PaHH 2 CM. cm® cm®
Haiitn 00beM Ipu3MBL.
OtBetel: 1 -A;2-B;3-T74-A;5-B;6-b;7-B;8-A;9-1;10-T;
Bapuant Ne 0 — 2
Ne C BapuaHThe 0TBETOB
w/n |COAepxKanue sananus A L B r i
Haiitn yucno, 80% koroporo 1
1 COCTAaBIISIET %.(2,5_2)2 5 0,2 016 10,25 1
(a+1)°
prOCTI/ITI) m ’
2 N 4 3 1 8 -2
Y BBIYUCIIHUTD NPU a = (5]
0
3 Boruncnnts: 161/9:4+/3 -3 aJe 43 |12 1 0
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Haiitu o6macth onpeneneHus
4 |ynKumm: . X#25(x>2 [x#2 |[x#1 |[x=0
Y=5x—10
Pemnth mokazarenbHOE HEPABEHCTBO:
5 5 55515 X<2 |x>2 |x>1 |x>0 X>-—1
Pemute morapudmudeckoe =
6 |ypaBHeHme: 25_6 X=64 |x=40 [x=4 |x=1
4-logsx = 16
Pemmtes TpuronomeTpudeckoe LI T SN IO S
7  |ypaBHeHHE: x=g 4 BREA E ngm.k
tgx =1
Haiitu npousBoaHyo QyHKIUHY =
. J3 I I
8  |SINX ¥ BBIYUCIUTH €€ 3HAUCHUE NIPU X > |3 -3 1 0
= /6
9 Pemuth ypaBHEHHE 0 3 4 =3 * :30
xX= X = X = X =
(x2—4x}\/x—3=0 x =4 x =4
YT0J1 Ipu BEpIIIMHE OCEBOTO CEUCHUS Ve
0
10 |koHyca paBen 90", nuametp 343 |—=—m 3 [T 3
OCHOBAHMS PaBEH 2 CM. 2T cM oM’ c1i3 4 em 3 ™
Haiitn 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
B . 5 2
1 BIYHCIIUTD: ) : 2; + 0,1 [-0,25 2,5 0,25 |25 6,25
J10 /6
2 VYIpOoCTUTE: —,/0,09 0,01 1 0,5 0,1
b 12 35
T 0
3 Haiitn uncno, ecim 92 % OT 3TOro umcia 200 50 20 169,28
coctanisier 184
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4 9
g [YTPOCTHTN 2 ~2 025 |-025
¥ BBIYUCTUTH pu € = — 0,5
2(x+2 2(x-2
5 Cokpaturthb O1po0b: M (x3 X+ (x3 2x-10
P popE: 3x+9 6 12
2 2
6 YpocTurs: 2b—4b . 26" 1 —2 -1 _bHl 1
b+1 1+b b b |[1-2b
BBrauciuTe KOOpAMHATHI TOUKH ITEPECCUCHUS (2:— 45
7 |QyHKimi: 5) (1; 6) 0) (25 9)
y=5x+5 u y=-2x-9
. _ _ <—
8 Pemuth HepaBeHcTBO: 3 —5(2x +4) > 7 «>_3 lx<3 XS X <_3
2x 0,3
B paBHOOEpEHHOM Tparenuy OCTPBIA YroJl
9 paseH 45°, GokoBas cropoHa 4+/2 oM, a 40 on 124 en? 148 eni? 164 e
BEpXHEE OCHOBaHHE 6 CM.
HaiiTn niomaas Tpaneuuu.
OnpenenuTs, NPOXOAUT JU rpaduk GyHKINH DOXO HE
10 =—0,5%x*+2x—0,5 uepe3 Touky (4; HIT) o poxo |—
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 BapuaHnTh OTBETA
/i ConepxkxaHue 3anaHus A B C D
I 1 2432
1 Beruucaute: | 9—:3———|:= 12 2
( 4778 25) 5 > 0.5 0
2 Hatiti 0,5 % ot yucina 10. 2 0,2 0,05 0,01
3 I(;IZI/ITI/I x u3 npornopruu: - 9,6 :1,2=(75-x) : 35 3 55 5
IIpescTaBuT B BU/C CTCIICHH C OCHOBAHHEM 4 | ;
4 3 5 o |a a*
a?-a?-Ja a a
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. 4x 4 &Q X X 4y
5 YpocTurs: 5~ x? =yt —
X" =y xX+y xX+y |[x—-y X" =y
5 Haiitn cymMMy KOpHEN ypaBHEHHS: 6 2 9 9
Bx+3)(3-2x)=0 8 8
. |x—6y=-2
7 Pemmte cucreMy ypaBHEHUN: (8;:-1) |(-8;-1)|(-4;1) (4;1)
2x-3y=5
X<— | X>-—
8 Pemmmte HepaBenctBo: 3(1 —x)—(2—-x) <2 |x<0,5 05 05 x >0,5
Haittu mnomaas paBHOCTOPOHHETO
9 TPEYroJabHUKA, BBICOTAa KOTOPOT'O paBHA 23 4;/5 ¢ 116 on? |8 e 216\/5 CM
CM. M
as’
/ =—1 2§ 2
10 |Beipaszutb h u3 dopmysner: S = 2h h= as | 2 |h=— |h= 25"
a 2 a a
OTBeTHI:
1)B; 2)C; 3)A; 4)A; 5)D; 6)C;, 7)D; 8C; 9A; 10)B.
Bapuaut Ne 0 - 5
Ne C BapuanTh OTBETA
/i olepX)aHUE 3aJaHUS A B C D
8x% —0,5x 3 J6 J6 1
1 : I - = ~ ~ —_—
Berunciuts: f(x) R pu X 5 5 1 B NE
. 1 4 1
2 Haiitu 27 % ot uncna —. = — — —
81 3 12 3 7
. . ) 2 _
3 Haiitu cymmy KopHel ypaBHeHus:: (x + 1) = 10 |3 10 3
11 —x
[IpenacTaBuTh B BUJE CTENIEHU C OCHOBAaHUEM N: 5
s 4 |7
4 20t - nt — |4 4n®  |4an?
A n
0,527 -n”’
(a® —6a+9)(4a+12) ,  |2(a%+ 2
5 YpocTuTs: +18 2a 2(a+3) [2(a-3)
2a—6 18)
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Haiitu o6nacts onpenenaeHus: GyHKIUU:

6 _ x—3 2_ x#3 x>3 x> -2
NXx+2
7 |Pe CHCTE aBHEHMI] roby=200 (2 2;3 3;2) |(2;-3
IIATh CUCTEM BHCHHIA: . —3: -
Y yp Sxi3y=1 3 |&3) |32 129
x 2x _1 1
8 PemmTe HEpaBeHCTBO: x—E—?SE X<6 xﬁg X>—2 [x< -2
[TpsIMOYTOLHUK CO CTOPOHAMU 6 CM H 8 cM
. 251 2
9 BIIMCaH B OKpYKHOCTb. Haiitu miinny o2 Smem |10mem |57 cem
OKPYXHOCTH.
41°R B _ 2R
47°R = YR o T=27Z-\/§= 27
10 |Bwipasuts T u3 opmynbl: g = o Wt = . a a

Otsets: 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 onepXaHUE 3aJlaHUA A L B r i
Haitt 150 % ot umncina: |
1 0)4:(4§_8’6j - [F15 |-015 [1 -1
5
YrpocTuth (l— ! } 4
2 P b a+b) b o o |2 5 1
u Beruncyuth ipu a=0,2 b =0
N1 .
3 Brerunciurs: g - E +4-3,9" 10,2 4.5 15 5 1
Haiitu o6macTh onpenenenus QyHKINUN: Tk
4 1 x>0 |x#3 |x=0 x #— (X # 3nk
Y= 3
3sin 3x
Pemnth mokazarenpsHOE HEPABEHCTBO: X < —
5 3x-3 X>2 |Xx<?2 x>1 [x>3
3 >27 3
Pemuts norapudpmMuueckoe ypaBHeHUE:
6 Iogx(x+12):2 4 -3 10 -10 |1
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Pemuth TpuroHoMeTpuuecKoe
TU
! ypaBHEHHE: tg(x - gj =-1 mk 37K 2 mk |3k |0
Haiitu mpou3BoiHy0 QyHKIIUU:
8 y=(3x-1)(2-3x) -2 1 3 6 9
Y BBIYHCIIUTH €€ 3HadeHue mpu x = 0
_ _ x =6 x=3 _
9 Pemuth ypaBHeHHE Vx+3=9-x x=6 |x=13 =13 lx=13 x=0
[Lomane oceBoro ceqeznm MPSAMOTO 197 |36 . |2n3 leny3
10 |munuHApa paBHa 12 cM®, BeIcOTa 3CM. 3 3 41 cm 3 3
Haiitn 00beM 1iuIuHApA. M M ™M ™M

OtmBerel: 1 -B;2-T1';3-T';4-T';5-B;6-A;7-B; 8- 1;9—-A; 10— A;
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8. JOINOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHBI

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

PesynbTaT, Mcxox wucneiTaHus Ha3biBaeTcsi coObITHEM. COOBITHSIMHU SIBIISIOTCS:
BbINajicHue TepOa wiu 1udpsl, MonajgaHue B LENb WK MpPOMax, MOSBIEHUE TOTO WU
MHOTO 4YHCJa OYKOB Ha OpolIeHHOW wurpanbHONM kocTH. Jyis oOo3HaueHusi COOBITUMH
UCIOJIb3YIOTCS OoJblIne OYKBBI JaTHHCKOrO andasuTta: A, B, C u 1.1.

Ecnu npu KaxoM UCHIBITAaHUH, TIPH KOTOPOM MPOUCXOAUT COOBITHE A, TPOUCXOTUT
u cobwiTue B, TO TOBOpAT, 4TO A BieueT 3a coboif cobbiTne B (Bxoaut B B, sBiseTcs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa COOBITHS HA3BIBAIOTCSA COBMECTHUMBIMH, €CIU TOSBICHHWE OJHOTO W3 HHUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

2 coOBITHS HA3bIBAIOTCS HECOBMECTUMBIMH, €CJHM TOSBICHHE OJHOTO M3 HUX
WCKIIIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmecTumocTh 0osiee 4eM IBYX COOBITHN B JAHHOM MCHBITAHHHM O3HAYAET MX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObiTus A 1 B Ha3bIBatOTCS MPOTUBOIIOIOXKHBIMH, €CJIA B JAHHOM HCIIBITAHUU
OHM HECOBMECTHMBI M OJHO M3 HUX o0s3arenbHO mnpoucxonut. CoObiTHe,
TIPOTHBOIIONIOKHOE COOBITHIO A, 0003HaUat0T A |

CoObITHE Ha3bIBAETCA JTOCTOBEPHBIM (0OO3HauaeM (2), ecii B JaHHOM HUCIIBITAHUU
OHO SBJISIETCSI €AUHCTBEHHO BO3MOKHBIM €0 MCXOJOM, U HEBO3MOXXHBIM, €CJIM B JJAHHOM
UCIIBITAHUW OHO 3aBEJOMO HE MOXeT Npou30oiTu. COoOBbITHE HA3BIBACTCS HEBO3MOXKHBIM
(o6o3Hauaem J), eciau B pe3ybTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObiTHEe A Ha3bIBaCTCS CIIy4aliHBIM, €CIIM OHO OOBEKTHMBHO MOXKET HACTYIUTh WU
HE HACTYNUTh B JAHHOM UCIIBITAaHUHU.

Anre6pa coObITHH.

Cymmoit coObitnit A u B HasbiBaercs coObitie C = A + B, cocrosmee B
HACTYIUJICHUU TI0 KpaifHel Mepe OHOTro U3 coObITUi A wiu B.

AHaJIOTMYHO CYMMOM KOHEYHOTO YUCia COOBITUM Ay, Ay, ..., A Ha3bIBae€TCS COOBITHE
A =A+A, + ... + Ay, cocTosiiiee B HACTYIUIEHUU XOTs OBl OHOTO U3 coObITHl Al, (1 = 1,
- K).

N3 onpenenenus cneayer, uro A + B = B + A. ChopaBennuBo Takxke U
coueraTenbHoe cBOicTBO. OqHako A + A = A (a He 2A).

[TpousBenennem cobpiTuii A u B HazeiBaercs codbiTue C = AB, coctosiee B ToMm,
4TO B Pe3yJIbTaTe UCTIBITAHUS TPOU3OLTH U cOObITHE A, U coObITHE B.

AHAJIOTMYHO TTPOU3BECHIUEM KOHEUYHOTO uncia coobituii Al, A2, ..., AK Ha3bIBaeTCs
coobiTie A = A1A2...AK, cocrosiiee B TOM, 4TO B pe3yJbTaTe UCIBITAHUS MPOU3OILIH
BCE YKa3aHHBIE COOBITHS.

N3 ompenenenuss HemocpencTBeHHO cienyeT, uto AB = BA. CnpaBennuBbl Takxke
coueTaTeNbHbIN U TUCTPUOYTUBHBIN 3aKOHBI. OHako AA = A (a He Az).

['OBOpAT, YTO COBOKYMHOCTH COOBITHII OOpa3yeT MOJHYIO TPYIIY COOBITHH s
JAHHOTO WCTBITAHUS, €CITU €ro Pe3yIbTaTOM 0053aTeIbHO CTAHOBUTCS XOTS OBl OJTHO W3
HUX.
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Paccmotpum monHyo rpynmny monapHO HECOBMECTHMBIX COOBITHH Aj, A,, ..., An,
CBA3aHHYIO C HEKOTOPBIM HCHbITaHUEM. [Ipennonokum, 4YTO B OSTOM HCHBITAHUU
OCYILECTBJICHHUE Kak0r0 U3 coobithii Al, (1 =1, 2, ..., K) paBHOBO3MOXKHO, T. €. YCIOBHUS
UCHBITAaHHUA HE CO3JAl0T NPEUMYIIECTB B IOSBICHUU KAKOro-JIMOO COOBITUS MEepen
JPYTUMH BO3MOXKHBIMHU.

CoOwiTHs Ay, Ay, ..., An, oOpa3yroIiye MOJHYI0 TPYIIY MONapHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITUH, HA3BIBAIOT 3JIEMEHTAPHBIMU COOBITUAMU ().

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

Knaccuueckoe omnpeneneHue BeposTHOCTH. BepositHocTteio P(A) coObitus A
Ha3bIBaeTCS OTHOIIEHWE M/N 4Ymcia 3JIeMEHTApHBIX COOBITHH, OIarompUsATCTBYIOIINX
COOBITHIO A, K UHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

P(A)=m/n.
CBOMCTBA BEPOSITHOCTU COBBITHUS:

1. BeposiTHOCTB JOCTOBEpHOTO COOBITHS paBHA 1. JlefiCTBUTENBHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarOMPHUSATCTBOBATH 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 HU OJHO U3 AJI€MEHTApHBIX COOBITHI, T.e. M = 0,
otkyaa: P(@) =m/n =0/n=0.

3. BeposiTHOCTD clydallHOTO COOBITHSI €CTh MOJIOKUTEIBHOE YUCIIO0, 3aKIOYEHHOE
MEXIy HyJeM W eauHuIeil. JlelcTBUTeIbHO, CIydyalHOMY COOBITHIO OJarompusTCTBYET
JIMIIb YacTh U3 OOIIETO YMCiIa dIeMEeHTapHbIX coObITHi. [loaToMy B 3TOM ciydae 0<m<n
u, 3Haunt, 0<m/n<l. CnenoBarenpro, 0<P(A)<l. T.o., BepOATHOCTH JItOOOTO COOBITHS
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpenenaeHns BEpOATHOCTH CIIEAYET, YTO JIEMEHTapHbIe COOBITHS
SIBJISIIOTCS] PAaBHOBEPOSITHBIMH, T. €. 00J1aJJal0T OJJHOU U TOH K€ BEPOSTHOCTHIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJM3KU K HYJII0) WM OYEHb BEJIUKH
(0M3KM K €QUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH WM
NPAaKTUYECKHU IOCTOBEPHBIMH COOBITHSIMH.

CTATUCTUYECKOE OIMPEAEJIEHME BEPOATHOCTU COBBITUA 1
YCJIOBUA ET'O ITIPUMEHUMOCTHU. TTPUMEP.
CraTucTHYEeCKON BEPOSTHOCTHIO COOBITHS A Ha3bIBAeTCSl OTHOCUTENIbHAS 4YacToTa

(4acTOCTh) MOSBIICHUS 3TOTO COOBITHSI B N MPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
— n
RO
I'ne P(A) - cratucruueckas Bep-Tb coObiTHA A; W(A) - OTHOCHUTENBHAS YACTOTA
(uacTocTh) cOOBITHS A; M - YKHCIIO UCIBITAHUN, B KOTOPBIX TOSBHIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B omnuume ot «Marematuyeckoi» BepositHocth P(A), paccmarpuBaemMol B
KJIACCUYECKOM OIIPEJIECIICHUH, CTaTUCTUYECKas: BEP-Th P(A) spusiercs XapaKTEPUCTUKOU
OMbITHOM, 3KcnepuMeHTanbHOM. Ecnu P(A) ecth gonst cimydaeB, OnaronpusTCTBYIOMIMX
COOBITHIO A, KOTOpasi OMpeNeseTcs] HeTOCPEICTBEHHO, 0€3 KaKuX-T100 HCIBITAaHUH, TO
P(A) ectb 1o Tex DakTHYECKH MPOU3BEACHHBIX UCHBITAHUN, B KOTOPBIX COObITHE A
MIOSIBUJIOCD.

CraTucTudeckoe oIpesesieHue BEP-TU, KaK ¥ MOHITHS U METObl TEOPUHU BEPO-TEU B
LEJIOM, IPUMEHUMBI HE K JIIOOBIM COOBITUSM C HEOMpPEAeICHHBIM UCXOIOM, KOTOphIE B
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JKATEUCKOW IPAKTUKE CUHMTAIOTCS CIIyYalWHBIMU, 4 TOJIBKO K TE€M W3 HHUX, KOTOpBIE
00J1a/1a10T OTpeIeICHHBIMA CBONCTBAMU.

1) PaccmaTpuBaembie cOOBITHS A.0. HCXOAAMU TOJIBKO TE€X UCIBITAHUM, KOTOPBIE M.0.
BOCITPOM3BE/ICHBI HEOTPAHUUEHHOE YUCJIO Pa3 MPU OJHOM U TOM K€ KOMILUIEKCE YCIOBUM.

2) CoObITHsl TOMKHBI 00Ja/laTh TaK HAa3bIBAEMON CTATUCTUYECKOM yCTONYHMBOCTBIO,
WIN YCTONYMBOCTBIO OTHOCUTENBHBIX YAaCTOT. JTO O3HAYAET, YTO B PA3IUYHBIX CEPUIX
WCIIBITAHUN OTHOCHUTEJIbHASI YaCTOTa COOBITUSI U3MEHSAETCS] HE3HAUUTENBHO (TEM MEHbIIIE,
yeMm OOJIbIlIe YUCIIO MCTIBITAHUMN), KOJIEOISICh OKOJIO MOCTOSIHHOTO yucia. Oka3anoch, 4To
TUM TOCTOSHHBIM YHUCJIOM SIBIISIETCS BEPOSITHOCTh COObITHs. DakT mnpubnmkeHus
OTHOCHTEIIbHON 9aCTOTHI, WX YaCTOCTH, COOBITHS K €T0 BEP-TH IIPH | YHCIA HCIIBITAHMIA,
CBOJSIIIUXCSI K CXEME CIly4aeB, MOATBEPKAACTCS MHOTOYHUCICHHBIMU MAaCCOBBIMU
AKCIIEPUMEHTaMH, IIPOBOJUMBIMU Pa3HBIMH JIMIIAMU CO BPEMEH BO3HUKHOBEHHS TEOpPUU
BEPOATHOCTEM.

3) Uucno ucnbITaHuil, B pe3yJbTaTe KOTOPHIX MOSBISAETCA COOBITHE A, TOKHO OBITH
JIOCTaTOYHO BEJIMKO, KOO TOJIBKO B 3TOM CIIyd4ae MOXKHO CUUTATh BEPOSTHOCTH COOBITHS
P(A) npuGnixeHHO paBHOW €e OTHOCUTENBHOM yacToTe. Pe3toMupys, MOXKHO cKa3aTh, 4TO
TEOpHs] BEPOSTHOCTEH H3ydaeT JHIIb Taku€ COOBITHS, B OTHOIICHUH KOTOPHIX HMEET
CMBICJT HE TOJBKO YTBEpXkKACHUE 00 UX CIIy4alHOCTH, HO M BO3MOXKHA OOBEKTUBHAS OI[CHKA
OTHOCHUTEJIBHOW YacTOThl WX MOSABIEHUSA. Tak, yTBEpXKACHUE, YTO IpPH BBINOIHEHUU
OTPEJICIEHHOTO KOMILIEKCAa YCIOBUN S BEPOATHOCTb COOBITUS = p, 03HAYAET HE TOJBKO
CIy4alHOCTh COOBITHS A, HO U ONPEACICHHYIO, IOCTAaTOYHO OIU3KYI0 K P, JOJIO
NOSIBJICHU COOBITUS A Tpu OONBIIOM YHWCJIE WCHBITAHWN; a 3HAYUT, BBIPAXKAET
OTIPEJICICHHYI0 OOBEKTUBHYIO (XOTS M CBOCOOpPA3HYI) CBS3b MEXIY KOMILJIEKCOM
yclioBUM S U coObITHEM A (HE 3aBUCSLIYIO OT CYOBEKTHBHBIX CYXKACHHM O HATUYUU ITOU
CBSI3U TOTO WJIM MHOTO Juia). M gake mpocTo cyiecTBOBaHHUE BEPOATHOCTHU P (KOTIa camo
3HAUYEHHE P HEM3BECTHO) COXPAHSIET KAUECTBEHHO CYTh 3TOI'0 YTBEP>KICHHUS, BHIJICICHHYIO
KYPCUBOM.

Jlerko mpoBepuUTH, UTO CBOMCTBA BEPOSITHOCTH, BBITEKAIOIINE M3 KIACCUUYECKOTO
ONpEeIENICHUs, COXPAHSIIOTCS U MPU CTATUCTUYECKOM OIPEEICHUN BEPOSATHOCTH.

3ameuanue: 1) Crartuctudeckas BEpOSTHOCTh MOXKET OBITh HaJIEHAa TOJBHKO TOCTE
MPOBEACHUSI OMNBITOB, a JUIsI KJIACCHYECKONW BEPOATHOCTU OMBITHI HE HYXHBL 2)
Cratuctuueckasi BEpOATHOCTD MOJTYYAETCs PA3TUYHON IJIs pa3HBIX CEPUN OMBITOB, OJTHAKO
Opv  JOCTATOYHO OOJIBIIOM KOJMYECTBE OIBITOB MPAKTUYECKH JIOCTOBEPHO, YTO
CTAaTUCTUYECKasT BEPOSITHOCTh OYJET CKOJb YTrOAHO MaJi0 OTIWYATCA OT KJIACCHYECKOMH
BEPOSATHOCTH (YCTOHUYMBOCTH CTATUCTHUYCCKOM BEPOSITHOCTH).
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IIpakTHyeckasi padora
IIpyMeHeHHe NPOU3BOAHOM K NNOCTPOEHHIO rpaduka GpyHKIUN
LEJIb PABOTbI: HayuuTbcs UpUMEHATh npaBwia IuddepeHuupoBaHus MpU
UCCIIEIOBAaHUU (QYHKIUH U MOCTPOEHUS I'papUKOB.
JUJis1 BBINOHEHUS pabOThl HEOOXOUMO YMETh IPOU3BOANUTH UCCIEA0BAaHUS (QYHKIIMN
C MOMOIIBIO IPOU3BOIHOM U CTPOUTH I'paUKH.

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™™;
NE)=x*(x-4);

8) f (x) = x> —12x + 1;

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

10) f(x) =5x2 +20x+9;

11) f(x) =—2x* +8x—9;
12) f (x) = x(x? = 4) ;

13) f(x) =x* —12x 2+ x —1;

14) f(x) =—x> +15x* —x—250;
15) f(x) =x* —4x®—18x> +45;

IHpunoxenue 3.
JK3aMeHAIlMOHHBIH OMJIeT
MunuctepctBo oOpa3zoBanus U Hayku Poccuiickoil denepanuu
bunuan ¢peaeparbHOro0 roCyAapCTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO
YUPEKJCHHS BBICIIET0 00pa30BaHuUs
«KyO6aHckuii rocyapCTBEHHbBIN YHUBEPCUTET» B T. [ elleHIKIKe
CrneunanbHocTh 38.02.01 DxoHOMUKA M OyXranTepckuil yuet (1o oTpacisim)

JlncumrinHa
«Matemaruka: anredpa, Hauajla aHaJIu3a, TeOMETPUS»
Buier NelS
1. Tlousartue norapudmuueckoi GpyHkuu. O6IacTh ONpeaeneHns 1 00J1acTh 3HAUCHUSI.
['paduk norapupmuyeckoit GyHKIIH.

2. Terpasnp.
2
3. CokpaTuTh IpO0b: 27 +2x-12
3x+9
[Ipenacenarens npeaMeTHON (ITUKIIOBOM ) KOMUCCHU JL.B. Kyk
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JINCT
M3MeHeHu pabouell yueOHOM MporpaMMBbI 10 AUCIUTLIIUHE
I11. 02 MATEMATHUKA: AJITEBPA, HAYAJIA MATEMATHUYECKOI'O AHAJIN3A,
I'EOMETPUA

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa6oqu0 IporpaMmy JUCHHUIIIIMHBI

OcnoBanus BHecenusi | Paznen PII], B koTopblii ConepxaHne BHOCUMBIX
JIOIIOJTHEHUH U BHOCSITCSI UBMEHEHHUS JIOTIOJTHEHUH, N3MEHEHUI
N3MEHEHU

[Ipennoxenune
paboTtomarens

[Ipennoxenue
COCTaBUTEIA
IpOTrpamMMBbl

[Ipuobperenue, Paznenbr Ne2.4.5 u No5 OOGHOBICHUE TIEPEUHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJICHHE MEPEUHS U | IOMOIHUTEIBHON JIUTEPATyPhI
conepxkanus ObC, 6a3
JTAHHBIX

VYTBepkaeHa Ha 3aceaHud NPEeIMETHOW (LIMKJIOBOW) KOMHCCHUM MAaT€MaTUYeCKUX U
€CTECTBEHHOHAYYHBIX TUCHUIUIMH TpoTokoa Ne 10 ot «27» mas 2020 .

. :
3amecTurens qupekropa o YP ¢uinuana i -~ T.A. PesyHeHko

3aBejyromas ceKTopoM OuOIMOTEKN pummana 7/ z / JL.T. CoxonoBa

VHkeHep-21eKTpOHUK (IPOrpaMMHO-UHQOPMAIIMOHHOE ///
obecnieueHue 0Opa3oBaTEILHON IIPOrpaMMBbI ) / —_ A.B.Cwmeranun
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Peuensun
Ha y4eOHYI0 NporpaMMy yueBHOH AMCLHILIHHbI 1/1.02 Maremaruka: anrehpa, nauana
MATCMATHYECKOI0 AHAJIN3A, IEOMETPHSN
Ans cneuranbHocTh 38.02.01 DxonomMuka u Oyxraarepcknii yuer (no 0TpaciIiam)

PaGouas nporpamma yueOHON AHCIMIIHHL paspaborana [1J1.02 Maremaruka: anredpa, navasa
MATEMATHYUCCKOrO anajin3a, IrecoMeTpUst 1Ha OCHOBE rpebosanmii desepanbhoro FOCYLAPCTBCHHOTO
obpasonarenbHoro cramjlapra  (najee ®IOC), npenvsapasembix K CTPYKTYPEC, COACPKAHMIO K
pesynbTatam ocBoeHus yuebnoii tucimiummn 1102 Matemaruka: anrebpa, nauana MaTEMATHICCKOIO
AHAJIH3A, TCOMCTPHA, B COOTBETCTBHH ¢ PCKOMCHAAMAMH 110 OPTAHUIAAN [TONYICHWS CPEILICTO
obuiero  obpazosanus B Mpeacnax — ocBOCHUS  00Pa30OBATEIBHLIX NPOrPaMM — CPC/THETO
npodeccHonansioro obpazosanns na Gase OCHOBHOTO 0bIEro 0bpaszoBanus ¢ yuetom TpedoBarii
DProC no cneumansHocTH CpeaHero  npopeccHonanbioro  obpazosanms (asce ClO) 38.02.01
DKOHOMMKA M Oyxranrepckuii yuer (no OTPacaAM), yTBEPKACHHOTO NPHKA30M  Munmc repeTBa
0bpasosanms u nayku Poccuiickoi Denepaunn ot 05.02.2018 No9. 3aperucTpuposan B Muniocre
Pocenu 26.02.2018 Ne 50137.

Pabouas nporpamma ssasercs wactsio OCHOBHOW  npodiecenonanbioii  obpasosateibHoii
NMporpamMmer B cootBercTBuu ¢ DIOC CpeHero (noanoro) obuiero obpazosanus u OI'OC 1o
cneunanbiocti CI10 38.02.01 DxonoMuka u Byxramrepekuii yuer (no OTPACISM) 11O CHCHHANILHOCTH
«byxranrepy.

Conepxanne paboueii NpoOrpamMmbl yHeOHOH AMCUMIINHBI TTOAHOCTHIO COOTBETCTBYET TPEOHOBAH MM
®I'OC cpennero npodeccuonanLHoro obpazopanns 1o cnenmansroctn 38.02.0] DKOHOMHKA ¥
Oyxranrepckmii yuer (no otpacasim). Usyucnme nannoii AUCHHILIHHLL cnocodcTBYCT YpPeKTHBION 1
KAUCCTBEHHOM NOJIFOTOBKE MOJOBIX CHEHHANHCTOR.

[Macnopt nporpammsl 060cHOBAHHO 1 1101110 OTpakacT COACPKAHUE JIMCUMILIHHLI, €€ POJIbL H MCCTO
B MOArOTOBKE CrEHAIMCTA CPEAHErD 3BEHa, PACKDBIBACT 1ENN W 3a1au¥ vUCOHON AMCUMILIMHLL
Onpenenenst tpebosanus k YMCHHAM W 3HAHHAM CTyACHTOB. B nporpammy srimovcio COJCPIKAHMC,
HATIpaB/ICHHOE Ha (hopMMpOBaHME Y CTYICHTOB KOMIETEHIMH, HEOOXOMMMBIX JUIS KauCCTBEHIIONO
ocsoenus OIOIT CTIO na 6ase ocroBHoro obwero obpazoBanmns ¢ nosyuenmuem cpestiero obero
00pa3oBaHus; NporpaMMsl  MOAFOTOBKH KBAJIMPULIMPOBaHHBIX  pabounx, CHYHKAUIMX,  [1POIPAMMbI
MOArOTOBKH CMELUHAIMCTOB CPEAHErO 3BEHA MO TEMaM: Agredpa; OCHOBBI TPUIOHOMETPUH: Dynkim,
WX CBOHcTBA M rpadmkn; Havana maTemaTHueckoro ananusa;  YpaBHeHWs W HepasehcTsa:
Kombunatopuka, cratuetuka u TCOpHUs BEpOATHOCTEH; ['eomeTpus.

Tematnuecknii nnan u coaepikanne  yuebHol aucumniamnm PACKPBIBACT  1HOCIC/IOBATENLIOCTT,
MPOXOXACHHA  TEM, COOTBETCTBYET yuyeHHOMY IaHy 1 pacnpeneneHuio  vacos. 3 nporpamme
onpenencHnl hopmMa NpoBEAEHUS, LEIH, Ja1adH YueOHOH ANCUMIIMNLL, npeacTaBIeHD) MaTCpUabl s
TEKYLIEH M MPOMEKYTOUHON arrectaimu. B MpOTpamMMe  peann3oBakHbl AMAAKTHUCCKME NPHHIHIBI
ODYUEHHS: LENOCTHOCTD, CTPYKTYPHOCTb, OTPaXKCHA B3aHMOCBS3L MEKIY OTACHLHBLIMU HICMCHTAMM
CTPYKTYDbI, YYTCHBI MEKTIPEAMETHBIC CBSI3H.

[Tepetenn pekomenayemoi 0cHoBIONH 1 OHONHHTEALHOI JIHTCPATYPBI BKIOMACT 0BIIC/0CTVIINTIC
HCTOUHHMKH, U3IaHHbIC B NOCTENHEE BPEMs (He nosaHee 5 jer). lepeuncaennbie Untepuer — pecypesl
aKTyallbHbl H 1OCTOBEPHBI.

Pabouas nporpamma aucumnaunmn «Matemartika: anrebpa, Hauama MaTCMaTHICCKOTO anainia,
FEOMETPHA) MONKET ObITh PEKOMEHIOBAHA JUIS HCNONBL30BAIINS B yuebHOM 1porecce npu nojiroToRKe
no cneuransHoct 38.02.01 IkoHomuka Oyxranrepekuii yuer (no orpacism).

Peueusenr:
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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)
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