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1. HACIIOPT IMPOT'PAMMBI JINCHUITJIMHBbI
II1.01 MaTtemaTnka: ajredpa, Ha4aja MaTeMAaTHYeCKOI0 AHAJIU3a, TeOMeTPUS
1.1. O6s1acTh NpUMEHEHHUSsI IPOrPAMMBI

MatemaTuka sBisercss GyHIaMEHTAIbHON 00111e00pa3oBaTeNbHON THUCHUTIIIMHON
CO CJIOKMBILMMCS YCTOMYMBBIM COJIEP)KAHHEM M OOIIMMH TPEOOBAHUSIMH K MOJATOTOBKE
00y4JaroIIHNXCS.

OOmue uen Hu3y4yeHUss MaTeMaTUKU TPAJAMIMOHHO pEealu3ylTCs B YEThIpeX
HaIlpaBJICHUSIX:

1) obiree npeacraBiaeHue 00 UIEAX U METOAaX MaTEMaTUKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

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

Conepxkanue y4eOHOW IUCHMIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHbIMU JTUHUSAMU O0OYUEHHUSI MATEMATHKeE:

PaGouas mporpamMma AMCHMIUIMHBI SIBIISIETCS YacThIO MPOrPAMMBI TMOATOTOBKHU
crenuanucToB cpenHero 3BeHa B coorBeTcTBuuM ¢ PI'OC CIIO mo cnenuanbHOCTH
43.02.11. T'ocTHHUYHBIN CEPBUC.

1.2. MecTo AMCUMILVIMHBI B CTPYKTYpe NPOrpamMMbl OATO0TOBKHU CIIEMATHCTOB
CpeJHero 3BeHa

Huciumumaa Martematuka: anrebpa W Havajga MaTEMaTHYECKOrOo aHaln3a;
reoOMEeTpHUsl M3ydaeTrcss B 00I1eoOpa3oBaTeIbHOM IUKIE, Ha 0a3e OCHOBHOIO OOUIETro
o0OpaszoBaHusI.

s ocBOEHHS AMCHMIUIMHBI OOyYarouIMecss HWCIONb3YIOT 3HAHMS, YMEHHS U
HaBBIKM, CPOPMUPOBAHHBIE HA ATAle OCBOCHHS MPOrPAMMBI IO MAaTEMAaTHUKE OCHOBHOM
IIKOJIBI.

W3ydyeHne AUCUMIUIMHBI MpEABapsieT CleAyolue JUCHUIUIMHBL «MaTeMaTukay,
«CtaTtucTKa», « JIKOHOMHUKA OpraHU3alun».

1.3. ey 1 3a1a41 JUCHUIUINHBI — TPeOOBAHMSA K pe3yIbTaTaM O0CBOCHUS

AUCUMILIUHBI:

- (dbopMupoBaHUE TPEJCTAaBICHUN O MaTeMaTHKE KaK YHHUBEpPCAJIbHOM S3bIKE
HAyKHW, CPEACTBE MOJEIMPOBAaHUS SIBICHWH M TPOLECCOB, 00 HIAEIX M MeEToJax
MaTEeMaTHKU;

- pa3BUTHE JIOTUYECKOTO MBbIIUICHUS, IPOCTPAHCTBEHHOIO BOOOpaKEHMS,
AITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTA MBILIUICHUS HA YPOBHE, HEOOXOAUMOM sl
Oynymedt npodecCHOHAIbHON NeATeNbHOCTH, MJIA MPOJOJDKEHUsT OoOpa3oBaHUs U
caM000pa3OBaHMS;

- OBJIaJICHUE MATEeMATUYECKUMH 3HAHMSIMH U YMEHHUSIMH, HEOOXOIWMBIMHU B
MOBCEIHEBHOW JKM3HU, JJII M3YYEHHUS CMEXKHbBIX €CTECTBEHHOHAYYHbBIX AMCIUIUIMH Ha
0a30BOM ypOBHE U JUCHHMIUIMH NPOPECCHOHATBHOTO IMKIA, JUIS OJYyYCHHS
oOpa3oBaHus B 00JaCTsIX, HE TPEOYIOMIUX yriyOJIeHHON MaTeMaTHUYECKOM MOATOTOBKH;

- BOCIIUTAHHE CPEJCTBAMH MAaTEMATUKU KYJIbTYpPhl JHUYHOCTH, MOHUMAaHUs
3HQUUMOCTH MaTEeMAaTUKU I HAayYHO-TEXHUYECKOrO Iporpecca, OTHOIICHUS K
MaTeMaTHKe KaK K 4acTh OOILIeUesIOBEYECKON KYIbTYphl Yepe3 3HAKOMCTBO C HUCTOpHEH
pPa3BUTHUS MATEMATHUKH, SBOJIOLMEH MATEMATHYECKUX UAEH.

B mporpaMMmy BKIIIOYEHO COJAEpKaHUE, HalpaBiIeHHOE Ha (QOpPMHUpPOBAHUE Y
00y4JaroIMXCcsl KOMITETEHITNH, HE0OXOIUMBIX i KauecTBeHHOTo ocBoeHust OITOIT CITO
Ha 0a3e OCHOBHOI'0 0011ero 00pa3oBaHus C MOIY4YEHUEM CPEAHEro o0LIero o0pa3oBaHus;



MpOrpaMMbl TMOATOTOBKHA KBaJIM(UIMPOBAHHBIX pabOYMX, CHYXKalUX, TPOrpaMMbl
MOATOTOBKH crienuanucToB cpeanero 3seHa (IITIKPC, ITTICC3).

OcBoenune coxaepxaHusi yueOHOM aucuuruiHbl «MaTemaTuka: anrebpa, Hadaia
MaTeMaTU4YeCKOro aHajiu3a, TIeoMeTpus» oOecrneuyuBaeT JOCTHKEHHE CTYyJeHTaMu
CJEAYIOLINX PE3YIbTATOB:

JIUYHOCMHBIX

- c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JMAJIOTe KYJIbTYp, & TAKXKE
pa3nuuHbIX (OpM  OOINECTBEHHOI'O  CO3HAaHUS, OCO3HAaHWE CBOEro MecTa B
MOJIUKYJITYPHOM MHPE;

- ¢(hOpMHUPOBAHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIIHUTAaHUS B COOTBETCTBUU C
o01IeYeNI0OBeYECKUMU [IEHHOCTSMU U UJIealaMH IPaKJaHCKOro OOILIECTBAa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSATEIHLHOM, TBOPUECKON U OTBETCTBEHHOM I€ITEITLHOCTH,

- TOJICPAHTHOE CO3HAHUE M IIOBEJCHHE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTh W
CHOCOOHOCTh BECTU JAUAJIOr C JPYTUMU JIOAbMH, JTOCTUTaTh B HEM B3aUMOIIOHHMAaHUS,
HaXOJUTh OOIKE 1IeJIU U COTPYAHUYATD JUI UX JOCTHKEHUS;

- HaBBIKM COTPYJHHMYECTBA CO CBEPCTHHUKAMH, JE€TbMH MIIQJIIIErO0 BO3pacCTa,
B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOW, Y4eOHO-UCCIEeI0BATENbCKOM,
MIPOEKTHOM U IPYTUX BUAAX AESITEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHUCIIEé caMOOOpa30BaHUIO, HA
OPOTSHKEHUM BCEW JKHU3HM; CO3HATENbHOE OTHOLIEHUE K HENMpPEepPhIBHOMY OOpa30BAHMIO
KaK YCJIOBHIO YCIEIIHOM MPOo(hecCHOHATHHON 1 OOIIECTBEHHOM IS TEIbHOCTH;

mMema npeoMemmublx:

- YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEJINU JEATEIbHOCTH M COCTABJIATH IUIAHBI
JEATENBHOCTH; CaMOCTOSTEIBHO OCYILECTBIATh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBATh
JEATEIBbHOCTD; UCIIOJIB30BAaTh BCE BO3MOYKHBIE PECYPCHI I JOCTHKEHUS MOCTABJICHHBIX
neyiedl M peanu3allMM IUIAHOB JESTEIbHOCTH; BbIOMpaTh YCHEIIHblE CTpaTerud B
pa3IUYHbIX CUTYyaIUsX;

- YMEHHuE MNPOJYKTUBHO OOIIATHCS W B3aWMOJEHCTBOBATH B IPOLIECCE COBMECTHOM
NESATENbHOCTH, YYUTHIBATh IMO3ULUU APYTUX YYACTHUKOB AESTENBHOCTH, 3()(PEKTUBHO
paspeniatb KOH(PIUKTHI;

- BJIQJICHHE HaBBbIKAMH I103HABATEJIbHOM, yueOHO-MCCIIEIOBATENbCKOW U MPOEKTHOM
NeSITeTbHOCTH, HAaBBIKAMH pa3pelieHusl MpoOsieM; CIHOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEIIBHOMY IIOMCKY METOJOB pEUICHUS MNPAKTHYECKUX 3a7a4, IPUMEHECHHIO
pa3IUYHBIX METOAOB IT03HAHMUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITENIbHOW MH(OPMALMOHHO-TI03HABATEIbHON
NESTEIbHOCTH, BIJIAJICHUE HaBbIKAMHM MOJIY4YeHUS HEoOXonuMoH uHGOpMaLUH U3
CIOBapeil pa3HbIX TUIIOB, YMEHHME OPHUEHTUPOBATHCS B PaA3JIMYHBIX HMCTOYHMKAX
uH(pOpMalIUY, KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH UH(POPMALHUIO, MTOJIyYaeMYIO
U3 Pa3JINYHbIX HCTOYHUKOB;

- BJIQJICHUE SA3BIKOBBIMU CPEJCTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS, UCIIOJIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPE/CTBA;

- BJIAJICHUE HABbIKAMHU I103HABATEIBbHOM pedieKCHM KaK OCO3HAHUS COBEpLIAEMbIX
JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX [TO3HABATEIbHBIX 33J1a4 U CPEACTB ISl UX JOCTUKEHUS

npeoMemHbIX:



- cOpPMHUPOBAHHOCTH MPEICTABIECHUN O MaTeMaTHKE KaK 4aCTH MHUPOBOW KYJIbTYpPbI U
MECTe MaTeMaTHUKd B COBPEMEHHOW LMBWIM3alMM, O CHOCO0ax OINUCAaHUS Ha
MAaTEeMaTUYECKOM SI3BIKE SIBJICHUN PEaIbHOTO MUPA;

- c(pOPMHPOBAHHOCTH MPEJCTABICHUI 0 MATEMAaTUYECKUX MOHATHIX KaK O BaKHEHIINX
MAaTE€MAaTHYECKUX MOJIEISAX, MO3BOJISIOIIMX OMUCHIBATh U U3ydaTh pa3HbIE MPOLECCH U
SIBJICHUS; IIOHUMAHUE BO3MOYKHOCTH AKCHOMATHYECKOIO IOCTPOCHMSI MATEMaTUYECKUX
TEOpHUI;

- BJIQJICHUE METOJAMU J10KA3aTeJIbCTB U aJrOPUTMOB PELICHUs, YMEHUE UX IPUMEHSTD,
IIPOBOJMTH JJOKA3aTEIbHBIE PACCYKICHUSA B XO€ PELICHUS 3a/ay;

- BJIAJICHUE CTAHJAPTHBIMM IPUEMAMH PELICHUS PAlMOHAIBHBIX U HPPALHOHAIBHBIX,
IIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKMX YpPaBHEHHH W HEPAaBEHCTB, MX
CUCTEM;

- UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YMCJIE Ul MIOUCKA IIYTH
pEeLIeHUs U WIUTFOCTPALMU PELICHUS] YPaBHEHUI U HEPABEHCTB;

- c(pOpMHPOBAHHOCTH NPEACTABICHUH OO0 OCHOBHBIX IOHATHSX, HICSIX M METOAax
MaTEMaTHYECKOr0 aHAIN3a;

- BJIQICHUE OCHOBHBIMH INOHATHSAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX N€OMETPHUYECKUX
¢urypax, uX OCHOBHbIX CBOWCTBAX;

- c(hopMHpPOBAHHOCTH YMEHUS PACIIO3HABATH HA YEPTEKaAX, MOACTSAX M B PEATbHOM MHPE
reoMeTpudeckue Gpurypst; -

- MPUMEHEHUE HU3YyYEHHBIX CBOMCTB reoMeTpuyeckux ¢uryp u Gopmyn ajis peuieHus
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C [IPAKTUYECKUM COIACPIKAHUEM;

- c(opMUpOBaHHOCTH TPEACTaBICHUN O TMpoleccax M SBICHHUSIX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEaJIbHOM MHUpE, 00
OCHOBHBIX ITOHATHUSAX JIEMEHTAPHON TEOPUH BEPOSTHOCTEM;

- YMEHHMI HaxOJUTh U OLEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITHI B MPOCTEHIINX
IIPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

- BJAQJICHUE HAaBBIKAMU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH
peLIeHUN 3a1a4.

B pesynbrare nzydenus ydeOHOM aucuuiuimHbl «MaTemaTuka: anrebpa u Havyana
MaTEeMaTHUYECKOr0 aHan3a; FEOMETPHs» 00yJaroUIUiics T0KEH
Aure6pa
YMeTh:
® BHINONHATH apuPMETHYECKHe JACUCTBUS HAJA YHUCIAMHU, COYeTas YCTHBIE W
NUCbMEHHbIE TMPUEMbI; HAXOIUTh NPUOTMKCHHbIE 3HAUYECHUS BEJIUYMH U IMOTPEIIHOCTH
BbIYMCIIEHUH (a0CONIIOTHASI U OTHOCUTENbHAS); CPABHUBATH YUCIIOBBIE BBIPAKECHMUS;
® HaxOJUTh 3HAYEHUS KOpHS, CTEIIECHH, JIorapu(pMa, TPUTOHOMETPUUYECKHUX BhIPAKEHUI
Ha OCHOBE OIPEJEJICHNUs, UCTIONb3Ys P HEOOXOAUMOCTH UHCTPYMEHTAIIbHBIE CPEJICTBA;
M0JIb30BATHCS MPUOJIMKEHHON OLEHKOM MPU MPAKTUYECKUX pacyeTax;
® BBHINOJHATH TNPEOOPA3OBAHUS BBIPAKCHHUM, NPUMEHssT (OPMYJbl, CBS3aHHBIE CO
CBOMCTBaMU CTeINEHeH, JJorapu(pMoB, TPUTOHOMETPUUECKUX (YHKIIMIA;
UCIIOJIb30BATh MPHOOPETEHHbIE 3HAHMS W YMEHHUS B MPAKTHUECKOW JEITEIbHOCTH U
IIOBCEIHEBHOM JKU3HU!
® I NPAKTUYECKMX pacdyeToB Mo (opMynam, Bkmoudas (OpMYyJbl, COAEpKalIUe
CTETICHHU, PaTUKaIbl, JIOTapU(PMBI U TPUTOHOMETPHUECKHE (DYHKIIUH, HCIIONB3YS IpH
HE00XOIMMOCTH CIPAaBOYHbIE MaTepUasbl U MPOCTEHIINE BEIYUCIUTENbHbBIE YCTPOUCTBA.
Dyukimu u rpaduku




yMeTh:

® BBHIUMCIIATH 3HAUYCHUE (DYHKIMH 1O 3aJaHHOMY 3HAYEHHIO apryMEHTa MPH Pa3IMIHbIX
cnocobax 3aanus QyHKINH;

® ONpeleNsTh OCHOBHbIE CBOMCTBAa YMCJIOBBIX (DYHKIMI, WJUIIOCTPUPOBATH HX Ha
rpadukax;

e CTpouTh Irpaduku M3y4eHHBIX (YHKUWN, WIUTIOCTPUPOBATH MO TpaduKy CBOWMCTBA
AIIEMEHTAPHBIX (YHKIIHA;

® UCMOJb30BaTh MOHATHE QYHKIIMHU IS OTIMUCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJIMUNH;
UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHMSI U YMEHHUS B IPAKTHYECKOH IEsITeIbHOCTH U
MOBCEIHEBHOM KU3HU:

® ISl ONKCAHUS C MOMOLIbI0 (DYHKIIMHM pa3iIMYHBIX 3aBUCUMOCTEH, NMPEICTaBICHUS UX
rpau4ecKu, UHTepIpeTaluy rpa(uKoB.

Hauana maTeMaTnyeckoro ananusa

yMeTh:

® HaXOAUTh IPOU3BOHBIC JIEMEHTAPHBIX (PYHKIINIA;

® CTOJIb30BaTh NPOWM3ZBOAHYIO MJIsi HW3y4YEHUS CBOWCTB (PYHKIUM W TIOCTPOEHUS

rpauKOB;

® [IPUMEHSTH MPOW3BOAHYIO JUISI MPOBEICHUS MPHUOIMKCHHBIX BBIYHCICHUN, pElIaTh

3a1a4M MPUKJIQTHOTO XapakTepa Ha HaXOXJIEHHWE HauOONbIIET0 W HaWMMEHBIIEro

3HAYCHMS,

® BHYUCIATh B NPOCTEHINIMX CIydasX TIUIOMATA M OOBEMBI C HCIIOJIB30BAHHEM

ONPEJICIICHHOIO UHTETpaa;

° HCII0Ih30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHHUS B TPAKTUUECKOU JACSITEIHbHOCTH

¥ TIOBCEIHEBHOM KU3HH,

e JUId PEUICHHS MNPHUKIAJHBIX 33734, B TOM YHCJIE COLHAIbHO-DKOHOMHYECKUX H

dbu3uyecKkux, Ha HauOONbIINE W HAUMEHBIINE 3HAUYCHHS, HA HAXOXXJICHHE CKOPOCTU U

YCKOpPEHHUSL.

YpaBHEHUS M HEPAaBCHCTBA

yMeTh:

e pemiath pamnroHalIbHBIC, MOKa3aTeIbHbIC, JIOTApU(DMUYECKHUE, TPUTOHOMETPHUECKHE

YpaBHEHHUSA, CBOSIIMECS K JIMHEWMHBIM W KBQJPAaTHBIM, a TaKX€ AaHaJIOTUYHbIC

HEPABEHCTBA U CHCTEMBI;

® WCIOJIb30BaTh rpauuecKuil METO]] pEllICHUsI yPaBHEHUN U HEPABEHCTB;

e u300pakaTb Ha KOOPJAWHATHOW TUIOCKOCTH pEIICHUS YypaBHEHHWH, HEPAaBEHCTB M

CHUCTEM C JBYMSI HEU3BECTHBIMU;

® COCTaBJKATh W pellaTb YpPaBHEHHS W HEPABEHCTBA, CBA3BIBAIOLIME HEU3BECTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIAIHBIX) 3a/1auax;

® CMOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU JEATEIHLHOCTH U
IOBCEJIHEBHOM KU3HU,

® ISl IOCTPOCHUS U UCCIIEAOBAHUS MPOCTEUIIINX MATEMATUYECKUX MOJICIICH.

KomMmOnHaTOprika, CTATUCTUKA M TEOPHUSI BEPOSATHOCTEN

yMeTb:

e pemaTh MNPOCTEHIIME KOMOWHATOPHBIE 3aJlaud METOJOM Iiepebopa, a Takxke C

UCIIOJIb30BAHUEM H3BECTHBIX ()OPMYIT;

® BBIYUCIATH B MPOCTEUIIUX CIIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETa

YHCJIa UCXOJIOB;




WCIIONh30BaTh MPHUOOPETCHHBIC 3HAHUS W YMEHHS B TPAKTUYECKOH NEATETHHOCTH W
MIOBCETHEBHOMN KU3HHU:

® IS aHAIM3a PEANbHBIX YHUCIOBBIX JAHHBIX, NMPEJCTABICHHBIX B BUJE JHATPaAMM,
rpauKoOB;

e aHaiu3a nHPOpPMAIMK CTATUCTUYECKOIO XapaKTepa.

['eomerpus
yMeTh:

® pacro3HaBaThb Ha 4YepTekax M MOENAX HPOCTPAHCTBEHHbIE (HOPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C UX OMHUCAHUSIMU, U300PAKEHUAMH;

® ONKUCHIBaTh B3aUMHOE PACIONOKEHUE MPAMBIX M IUIOCKOCTEHW B IPOCTPAHCTBE,
apryMeHTHPOBATh CBOM CY)KJIEHUS 00 3TOM PacIOJIOKEHUU;

® aHaJNM3UpOBaThb B MPOCTEHIIMX CIy4yasX B3aUMHOE paCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

e u300pakaTh OCHOBHbIE MHOTOTPAHHUKH M KPYTJIbl€ TENa; BBIIOJHATH YEPTEKHU IO
YCIIOBUSIM 3a]1ay;

® CTPOUTH IPOCTEUIINE CEUCHHSI KyOa, TPU3MbI, TMPAMHU/IBI;

e pemarth IJJAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud  Ha
HaXO0XKJCHHE F€OMETPUYECKUX BEIMYUH (IUIMH, YTJIOB, IUIOIIAAEH, 00beMOB);

® UCIIOJIB30BAaTh IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/]1au MNIAHUMETPUUECKUE (PaKThl U
METO/IbI;

® IIPOBOJUTH JTOKA3ATEIIBHBIE PACCYKICHHUS B XO/JI€ PEILEHUS 3a/1a4;

o MCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOHN AESITENIbHOCTH
¥ IIOBCEIHEBHOM KU3HU,

® I HUCCIENOBaHMSA (MOJEIMPOBAHMSI) HECIOXKHBIX IPAKTUYECKMX CUTyallud Ha
OCHOBE M3Y4YEHHBIX OPMYII U CBOMCTB QUTYD;

® BBHIUKCICHUS OOBEMOB M IUIOMIAJEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TN IPH
pelIeHUN MPAaKTUYECKUX 3a7ad, HUCHOJb3ysd IpU HEOOXOAMMOCTU CIPAaBOYHUKH MU
BBIYHCIIUTENIbHBIE YCTPOUCTBA.



2. CTPYKTYPA U COAEPKXAHUE JUCHUIIJIMHBI

2.1. O0beM JUCUMILIMHBI M BBl y4eOHOi padoT

Bun ydyeOHoit padoThI Bcero Cemectp
4acoB 1 2

YueOHasi Harpy3Ka (Bcero) 350 144 206
AyauTopHasi Harpy3Ka (Bcero) 234 96 138
B TOM 4YHCJI€:
JIEKITNOHHBIE 3aHITHSA 118 48 70
NMpaKkTHYeCKHe 3aHATHS 116 48 68
CaMmocTosiTeIbHasI padoTa 116 48 68
CamocTosiTe/IbHAs BHeayAUTOPHAsi padoTa B BU/Ie JIOMAIIHUX
NMPAKTHYECKHX 32/1aHUi, Hanucanue pedeparon
IIpomeskyTouHAast aTTecTanus Jud.3auet 9K3aMEH

2.2 CTpyKTypa TUCUMILJIMHBI

KoJsnuecTBo ayINTOPHBIX
4acoB
HaumeHoBaHue pa3fieioB U CamocTosiTeIbHAsA
TeM Bcero Teopernueckoe | IIpakTuyeckue | padora cryaeHra (4ac)
o0yueHue 3aHATHSA
Paznen 1. AJITEBPA 16 6 6 4
Paznmen 2. OCHOBEI 28 8 12 8
TPUTOHOMETPUN
PaBﬂe\{I 3. (I)YHKLH/H/I ux 52 18 18 16
CBOUCTBA U I'PA®UKU
Paznen 4. HAYAJTA
MATEMATHYECKOT'O 56 18 18 20
AHAJIM3A
Paznen 5. YPABHEHUSA 1
HEPABEHCTBA 30 8 10 12
Paznen 6. KOMBUHATOPUKA,
CTATUCTHKA U TEOPHSI 36 14 10 12
BEPOATHOCTEN
Paznen 7. TEOMETPUA 132 46 42 44
BCEI'O 350 118 116 116
2.3 TemaTnyeckuii NJIaH U coAepKaHue Y4eOHbIX 3aHATHI
HaumenoBanue Conep:xanue yueOHOT0o MaTepHasa, MPaKTHYecKue padoThl, Oo0bem Yposensb
PAa3fesioB U TeM caMoCTOsATeIbHAsi padoTa 00y4aloIMXCst 4acoB OCBOCHUS
1 2 3 4
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Paznen 1. AJITEBPA

Tema 1.1.
JelicTBUTEIB-
HbIEe YHCTIa

ConepxaHue y4e0HOro MaTepuaJa

1 Iesnble u palMoHaNbHBIE YKCIIA

2 | Apubmerndyeckuil KOpEeHb HATYPAILHON CTENCHU

1,2

HpaKaneCKne 3aHATUSA

1 | Cremnens ¢ pallMOHATBHBIM U AEHCTBUTEIBHBIM
OKa3arejieM

N OB INOO

2 | CpoiicTBa CTETIEHU C pallMOHAIBLHBIM H
JIEHCTBUTEIIHFHBIM OKa3aTeJIEM

3 | KonrposbHas padota o Teme «JleficTBUTENbHbIC
YHUCIIay

CaMocTosiTesqibHAs padoTa 00y4aromuxcs
Pemenne 3amad mo teme «JleMCTBUTEIBLHBIC YHNCIIAY

Paznea 2. OCHOBBI TPUT'OHOMETPUHA

Tema 2.1.
Tpuronomerpu-
yecKHe

opmyisl

Conep:xanue y4eOHOT0 MaTepHaJa

1 | OnpenencHue cMHyca, KOCHHYCa U TAHTEHCA YTIIa

2 | Tpuronomerpuueckue ToxaecTBa. POPMYJIBI CIIOKEHUS.

DopMyJIbl IPUBENCHHUS

1,2

IIpakTH4YecKue 3aHATHS

1 | Cunyc, KOCHHYC U TaHI'€HC JBOMHOTO yrIJIa.
ITonoBuHHOTrO yria.

N BN INS

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

N

CamocTtosTeabHasg padoTa 00y4aronuxcs
Pemenne 3amaq o teme «Tpuronomerpudeckue GopMysabny

Tema 2.2.
Tpuronomerpu-
YyecKHe
YPaBHEHHUSL.

Conep:xanue yueGHOT0 MaTepuaJia

1 | [Ipocreiimne TpUTOHOMETPHUYECKHE YPABHEHUSI

2 | Pemenue TpUroHOMETPHUYECKUX YPaBHEHHUH.

IIpakTHyeckne 3aHATUA

OININ|D| B

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

N

2 | Pemenue TpUrOHOMETPHUECKUX YPaBHEHHH.

I

CamocrosiTe/ibHas1 paboTa 00y4aroImmuXxcs
Pemenne 3amaq o teme « TpuroHoMeTpuuecKie ypaBHEHUsD)

o

Pa3nea 3. ®YHKIIMHA UX CBOMCTBA U TPA®UKHA

Tema 3.1.
Crenennas
bynknus.

Conep:xanne y4eOHOr0 MaTepuaJja

1| Crenennas dyHkims, ee cBONCTBA U rpaduK

1,2

IIpakTH4yeckne 3aHATUSA

1| VippaumoHasbHEIE YpaBHEHHS

CamocrosiTesibHasA padoTa 00y4arommuxcs
Pemrenne 3amau o teme «CreneHHas QYHKIHDY

Tema 3.2.
IToxka3zaTteanHast
ynxnus.

Conep:xanue yueGHOro0 MaTepuaJa

1 | ITokazatenpHas QyHKIMS, ee CBOHCTBA U Tpadnk

1,2

IIpakTHyeckue 3aHATHS

1| Iloka3zarenpHbIE YpaBHEHHUS

2 | Iloka3aTenpHBIE HEPABEHCTBA

CamocTosiTeJibHAsI padoTa 00y4alomuxcs
Pemenue 3ama4 no Teme «llokazarensHast QyHKIIUS

Tema 3.3.
Jlorapudpmmuuec-
Kas QyHKIuA.

Conep:xanne y4eOHOro MaTepuaJia

Jlorapudmel. CBoiicTBa J0orapudmMos.

1,2

Jlorapudmueckas GpyHKIHS, ee CBOWCTBA U rpaduK.

JlorapudmMuieckne ypaBHEHHS

1
2
IIpakTHYecKkne 3aHATHSA
1
2

Jlorapudmudeckrue HepaBeHCTBA

ENIENIEN IS NI IO N N N N S O I R

11




CamocTtosTeabHas padoTa 00y4aromuxcs
Pemenne 3a1a4 o Teme «Jlorapudmudeckas HyHKIHD

Tema 3.4.
Tpuronomerpuye
cKHe (PYHKIHH.

Conep:xanue y4eGHOr0 MaTepuaJa

1| CgoiicTBa TPUTOHOMETPUIECKUX PYHKINH U UX
rpaduKu

1,2

IIpakTH4yecKue 3aHATHS

1 | OOparHble TpUroHOMeTpHUYECKHEe QPYHKIMN

2 | Pemrenue 3ama4 no remMe « TpUroHOMETPUIECKHE
hyHKIIIDY

N N DA

CamocrosiTesibHasA padoTa 00y4arommuxcs
Pemenue 3ana4d mo teme « Tpuronomerpudeckas GyHKITHSDY

N

2,3

Pa3znen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

a1
(ep]

Tema 4.1.
ITocnexoBaTeabHO
CTH.

Conep:xanue y4e0HOro MaTepuaJa

1 | CnocoOsbl 3a1aHusI M CBOMCTBA YMCIOBBIX
[IOCJIEA0BATEILHOCTEN

1,2

IIpakTH4yeckne 3aHATUSA

1 | Beruucnenus 4ieHoB nocienoparenbHocTu. [Ipenen
IMOCIIEN0BATEIHLHOCTH

NN NN

CamocTosiTeJibHAsi padoTa 00y4alomUXCs
Pemenue 3a1au no Teme «llociemoBarenbHOCTH

Tema 4.2.
IIpousBoanas u ee
reoMeTpHYecKui
CMBICJL.

Conep:xanue y4eOHOr0 MaTepuaJa

1 | IlpousBosHas. I'eoMeTpuyecKkuii CMBIC IPOU3BOIHOM

1,2

2 | IlpaBuna u popmyisl auddepeHIrpOBaHsI

IIpakTH4yecKue 3aHATHS

1 | [paBuna guddepeHnmpoBanms

2 | IIpon3BoiHBIC HEKOTOPBIX 3JICMEHTAPHBIX (YHKITHH.

CamocrosiTeJibHAsA patoTa 00y4aromuXxcs
Pemenne 3a1a4 o Teme «lIponsBoaHas»

Tema 4.3.
IIpumenenue
MPOU3BOAHOM K
HCCJIeIOBAHMIO
bynkuum.

Conep:kanue yueOHOro MmaTepuaJia

1 | Bozpacranue u yObiBaHue GyHKIUH

1,2

2 | Okcrpemymbl pyHkMU. Hanbonbiiee n HanMeHblee
3HaueHne QyHKIIUN

N INO®O| O INNERNDNPRA O

1,2

3 | IlpuMeHeHne MPOU3BOIHOM K TOCTPOCHHIO Tpadka
hyHKIH

N

IIpakTH4yecKkue 3aHATHS

1 | IlpumeHeHHe IPOU3BOIHOM K MOCTPOCHHUIO Ipaduka
hyHKIIIH

2 | Pemenue 3anau no teme «IIpuMeHeHe TPOU3BOTHOMN
K UCCJICJIOBAHUIO (hyHKITHIDY

CamocTtosTeabHas padoTa 00y4aromuxcs
Pewenue 3agau no teme «IIpuMeHeHne nporu3BOIHON

Tema 4.4.
IlepBooOpa3nas u
HHTerpaJ

Conep:xanne yuedOHOT0 MaTepuaJja

1 | IlepBooOpa3nas

1,2

2 | IlpaBuna Hax0X/IeHUs IepBOOOPa3HON (HYHKITHH

1,2

3 | Ilnoutags KpUBOJMHEHHON Tpaneluy U HHTErpal

1,2

IIpakTH4yeckne 3aHATUSA

1 | [IpaBuia HaxOXAEHUS NIEPBOOOPAZHON (PYHKIIIH.
Brluncnenne miomazei ¢ IOMOIIBIO HHTETpalia

2 | duddepenipanbipie ypaBHCHHS

3 | Koarponbaas padora o teme «IIponsBoanas.
[lepBooOpazHas»

N (N N ONDNNOO

CamocTtosTeabHas padoTa 00y4aronuxcs
Pemenne 3aa4 o teme «IIpon3BojiHast U HHTETpaj»

Paznen 5. YPABHEHUS 1 HEPABEHCTBA

30

Tema 5.1.

| Conepsxanne yueGHoro marepuasia

12




YpaBuenus u

1 | ParionanbHbIe, UppaIMOHAILHBIC, TOKA3aTEeIbHBIC

CHCTEMBI U TPUTOHOMETPUYECKHE YPABHEHHUS M CUCTEMBI 2 1,2
YpaBHeHHUii 2 | PaBHOCHIILHOCTB YpaBHEHHI, HEPABEHCTB, CHCTEM 2
IpakTHyeckne 3aHATHS 6
1 | Ilpeobpa3oBanue ypapHeHHH. OCHOBHBIE ITPHEMBI 4
peleHus: ypaBHEHHUH 2.3
2 | Pemenune cucteM ypaBHEHUH 2
CamocTrosiTesibHasi pad0oTa 00y4ar0HuXCs 6
Pemienue 3agau no teme «CucteMbl ypaBHEHUI»
Tema 5.2. Copep:xanue yueOHOr0 MaTepuaja 4
HepaBenctBa 1 | PanroHanbHble, MppalMOHAIBHBIE, TOKA3aTENbHBIC 1 2 1
TPUTOHOMETPUIECKHE HEPABEHCTBA.
2 | Vcnonp3oBanue CBOUCTB U rpadUKoB QYHKIUH Mpu 2 19
pELICHUN YPaBHEHUH 1 HEPABEHCTB. . ’
IIpakTHYecKHe 3aHATUS 4
1 | Meroa unrepBanoB. M300paxeHre Ha KOOPAUHATHON
IJIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUHN U 2
HEPABEHCTB C JBYMS IEPEMEHHBIMH U MX CUCTEM
2 | KonTtponbHas paboTa 1o Teme « YpaBHEHHUS U 2 -
HEpPaBEHCTBA»
CamocTrosiTeJbHas padoTa 00y4yarouuxcs 6
Pemenue 3aga4 mo treme «HepaBeHcTBay
Paznen 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSL 36
BEPOSTHOCTEH
Tema 6.1 Conepxanue y4eGHOro MaTepuaJa 14
KomounaTopu- 1 | IIpaBmira koMOnHATOPUKH. Pemenne KOMOMHATOPHBIX 4 12
Ka, TeopHs 3a1a4 '
BepPOSITHOCTEIH 2 | Pa3mernenus, coOYeTaHuUs U IEPECTaHOBKU. 2 1.2
3 | Kiaccuueckoe onpeneneHie BEpOSITHOCTH, CBOMCTBA 2 19
BEpPOSTHOCTEH '
4 | Teopema 0 cymMMe BEpOSTHOCTEH 2 1,2
5 | Beaucnenue BepositTHocTei. [lpukiagnaeie 3anaun 2 1,2
6 | [IpencraBnenue 4uciIOBBIX JaHHBIX. [IpuknanHbie 2 12
3a1a4u '
IpakTHYeckne 3aHATHS 10
1 | IIpaBuna komOuHATOPHUKH. Pemenne KoMOMHATOPHBIX 4
3ajad.
2 | Beuucnenue BepositHocTel. [IpuknanHeie 3aaqn 4
3 | IIpencraBnenne YUCIOBBIX AaHHBIX. [IpuKnagHbie 2 -
3a/1a4n
CamocTrosiTeJbHAs padoTa 00y4yaroluxcs 12
Pemenue 3aga4 mo reme «KomOuHaropuka»
Pazgen 7. TEOMETPHUS 132
Tema 7.1. Coaepsxanne yueOHOro MaTepHaJa 12
IIpsambie n 1 | Ilpeamer cTepeoMeTpuu 2 1
IVIOCKOCTH B 2 | AkcuoMBbI cTepeoMeTpud. HekoTopele cineacTBus us 2 1
NPOCTPAHCTBE AKCHOM
3 | [lapamnenpHbIe IPSIMBbIE B IPOCTPAHCTBE 2 1
4 | TMapamrenbHbBIE TNIOCKOCTH 2 1
5 | llepieHAMKYSpHBIE TPSIMBIE B POCTPAHCTBE 2 1
6 | IlapannensHble IpsIMbIE, TEPIICHANKYIISIPHbIE K 2 1
IJIOCKOCTH. JIByrpaHHBIN yroJu
IpakTHYeckne 3aHATHS 12
1 | Axcromsl crepeoMeTpru. HekoTophie clieacTBus u3 4 -

aKCHOM
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2 | [TapannensHble PSIMBIE B IPOCTPAHCTBE.

ITapannenbHble MIIOCKOCTH 4
3 | IleprieHauKyssIpHBIE TIPSIMBIE B IPOCTPAHCTBE 4
4 | ITapamnenbHbIE TIPSMBIE, IEPIIEHANKYIISIPHBIE K 2
IJIOCKOCTH. JIByTrpaHHBIA yroma
CamocTrosiTesibHast pad0oTa 00y4al0IHXCS
Pewenue 3anau no teme «IIpsiMble U MIIOCKOCTH B 12
POCTPAHCTBEY
Tema 7.2. Coaeprxanne yueOHOro MaTepHuaJa 6
Mmuororpanuuku | 1 | [ToHsiTe MHOrOTpaHHUKA 2 1,2
2 | Tlpmzma 2 1,2
3 | Mupamuaa 2 1
IpakTHYecKkHe 3aHATHS 6
1 | Pemenwne 3aga4 o teme «lIpusma. [Tupammmar» 4
2 | CuMMeTpus B IPOCTPAHCTBE 2 .
CamocTrosiTeJbHas padoTa 00y4yarouuxcs 6
Pemenne 3aga4 mo teme «MHOTOTpaHHUKN
Tema 7.3. Coaeprxanne yueOHOro MaTepHuaJa 10
Koopaunate! n 1 | TIlousaTus BekTopa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | CrioxeHHe ¥ BEIYUTaHUE BEKTOPOB 2 1,2
NPOCTPAaHCTBE. 3 | Pa3znoxeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM 2 12
BEKTOpaM '
4 | IlpsaMoyroJibHas cUCTEMa KOOPAMHAT B IPOCTPAHCTBE 2 1,2
5 | Cs3b MeXIy KOOPAMHATAMY BEKTOPOB U KOOPIUHAT 5 19
TOYEK '
IpakTHYecKHe 3aHATHS 10
1 | CymMMa HECKOJBKHX BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4
YHCIIO
2 | Ilpocreiimue 3a1aun B KOOpAMHATAX 4 B3
3 | CxanspHOe Ipou3BeIeHHE BEKTOPOB. Brruncienne 2
YTII0B MY MPSIMBIMH U INIOCKOCTSIMH
CamocTrosiTesbHas padoTa 00y4yaroumuxcs 8
Pemienue 3agay mo teme
Tema 7.4. Copaep:xanue yueOHOro MaTepuaja 8
Tesna u 1 | 2KoopauHaTe! U BEKTOPHI B IPOCTPAHCTBE» 2 1,2
MOBEPXHOCTH 2 | Konyc. YceuéHublii KOHYC. 2 1,2
BpalieHus1 3 | Cepa. YpaBHeHue chepsi. 2 1,2
4 | Tnomane chep. 2 1,2
IpakTHYecKkHne 3aHATHS 8
1 | Hunuanp. Pemenne 3amaq 2
2 | YcedyEHHBIN KOHYC 2 28
3 | Chepa. YpaBHeHue chepsl 2
4 | Pemrenne 3amad o TeMbl «Tena BpameHus» 2
CamMocTosiTeJIbHAsi Pa60Ta 00y4aI0INXCA 10
Tema 7.5. Conep:xanue y4eOHOro MaTepuaJia 12
O0BeMbI TeJ 1 | IlonsTie o6vemMa. OObEM IPIMOYTOIHFHOTO 4 12
napajuiesienune/a '
2 | O0BeM NPSIMOYTOIHHOMN MPU3MBI 2 1,2
3 | O6beM mIMHApa 2 1,2
4 | O6bpeM npaMuIbI 2 1,2
5 | O6wveM KoHyca 2 1,2
IpakTHyeckne 3aHATHS 8
1 | Beraucnenue oOEMOB TEIT C TTOMOIIBIO0 HHTETpajia 2
2 | OOBeM HAKJIOHHOHN TPHU3MBI 2 -
3 | OOBeM MIapoOBOTO CETMEHTA, IIIAPOBOTO CIIOS, CEKTOpa 4

14




CamocrosiTesibHAsE padoTa 00y4aronuxcs
Pemenne 3amgau nmo reMe «OOBEMBI TEIDY

BCEI'O

350

2.4 Copnep:xkanue pa3iesoB y4eOHOH TUCHHUILINHBI

2.4.1 3aHaTHA JeKIMOHHOI0 THIIA

Ne
pas-
et
a

HanmenoBanue
paznena

Copnep:xanue pasuea

®opma
TeKyIIero
KOHTPOJIsI

1

Paszgen. AJITEBPA

MaremaTuka B HayKe, TEXHHUKE, JKOHOMHKE, WH()OPMAIMOHHBIX
TEXHOJIOTUSX U MPAKTUYECKOH esiTenbHOCTH. Llenble n paroHanbHbIe
ynucna. JleWictBurensHple uncna. KopHu, cremeHu W norapudmsl.
KopHu HaTypanpHOW cTemeHHM W3 4Yucia M uX cBoiicTBa. CTemeHu ¢
palMOHAIBHBIMM ~ TIOKa3aTeNIsIMH, WX cBoiictBa. CremeHm ¢
JICHCTBUTENILHBIMU  MOKa3areasiMu.  Jlorapudm. Jlorapupm uyucna.
OcHOBHOE  JOrapuMHUIECKOE€  TOXKAECTBO.  JlecATHUHBIE W
HarypajbHble Jsorapudmbl. [lpaBuna nelcTBuit ¢ Jsorapudpmamu.
Ilepexon xk HOBOMY ocHOBaHHWIO. I[IpeoOpazoBaHme anredpamyecKux
BelpakeHnil. [IpeoOpa3oBaHHMe palMOHANBHBIX, HPPALMOHAIBHBIX
CTEIEHHBIX, II0KA3aTENbHBIX U JIOTapU(PMUUECKUX BBIPAKEHHI.

VY, KP

Pazmen. OCHOBBI
TPUTOHOMETPUU

Pagnannas mepa yrna. BpamarensHoe nsmxenue. CHHYC, KOCHHYC,
TAHT'€HC M KOTaHreHc uucna. OCHOBHBIE TPUTOHOMETPUYECKUE
ToxzaectBa. Popmynsl npuseneHus. Popmynsl ciaoxeHuss. Gopmyiibl
ynBoeHus. [IpeoOpa3zoBaHMsl TNPOCTEHIINX TPHUTOHOMETPHUYECKUX
BeIpakeHuit. [IpeoOpa3zoBaHre CyMMBI TPHTOHOMETPUYECKUX (YHKINH
B TPOM3BEJIEHHE M IPOM3BEIEHHS B CyMMY. TpHUTOHOMETpUYECKHE
ypaBHEHMs M HepaBeHcTBa. [IpocTeiiniMe TpUTrOHOMETpPUYECKUE
ypaBHeHus. OOpaTHbIE TPUTOHOMETPHYECKUE (DYHKITUH.

ApKCHHYC, apKKOCUHYC, apKTaHT€HC.

Paznen. ®YHKINMH,
NX CBOWICTBA U
TPA®UKU

Oynknnu. O61acTh ONpEneNeHUs] U MHOXECTBO 3HAYCHMH; rpaduk
¢GyHKIMH, TOCTpoeHHe rpapuKoB (YHKIMH, 3aJaHHBIX Pa3IMYHBIMU
crocobamu. CBoHCTBa (DyHKITNH.

MOHOTOHHOCTS, 4ETHOCTb, HEUYETHOCTb, OIPaHUYECHHOCTB,
nepruoanIHoCTh. [IpoMexxyTku Bo3pacTanus ¥ yObIBaHMS, HAaHOOJIbIIEE
M HauMEHbIIee 3HA4YCHWS, TOYKM OSKCTpemyMa. [ pacduueckas
uHTepnperanus. Ilpumepsl (QyHKIMOHANBHBIX 3aBUCHMOCTEH B
peasbHBIX Ipoleccax M SBICHHUAX. ApU(PMETHYECKHE OIepaluy Hal
¢ynkuusamu.  Crnoxnas  ¢ynkuus — (kommosunusi). [lonstue o
HenpepbiBHOCTH  QyHKIEH.  OOpatHple  ¢ymkmun.  OOmacth
omnpeneneHuss W oOJacTe 3HAa4YeHWH oOpaTHOW ¢yHKIMU. [padux
obparHoii ¢yHkiu. CTeneHHBIE, TOKa3aTeIbHbIE, JIoTapu(hMUIECKUe
Y TPUTOHOMETpHUYecKue (QYHKINH.

OOpatHble Tpuronomerpuueckue QGyHkuuu OnpezneneHus (yHKIHM,
ux cBoiictBa u rpaduku. [IpeoOpazoBanus rpadukos. [lapamrenpHbIH
MEPEeHOC, CUMMETPHUS OTHOCHTENBHO OCed KOOpIMHAT U CUMMETpHS
OTHOCHUTENFHO Hadajga KOOPAWHAT, CHMMETPHSI OTHOCHTENBHO TPSIMOA
Y = X, pacTsbKeHHE M CKaTHE BJIOJIb OCceil KOOp/MHAT.

Paznen. HAYAIJIA
MATEMATUYECK
OI'O AHAJIM3A

IocnenoBarensHocTH. CriocoObl 3aiaHMss W CBOWCTBA YMCIIOBBIX
nocnenoBarenpHOCTel. [loHATHE O Tpenene MOCIEIOBATEIBHOCTH.
CyiecTBoBaHue npejena MOHOTOHHOH OTpaHNYECHHOH
MOCIIEA0BATENLHOCTH. CymmupoBaHue MOCIIEI0BATENILHOCTEH.
BeckoneuHo yObIBaroIIas reOMETPHYECKas IPOTPECCHS U €€ CyMMa.

IIpousBonHasl. IlonsTne o MPOU3BOMHON  (DyHKIUH, ee
TEOMETPUICCKAN W (PU3MYECKUI CMBICI. YpaBHEHHE KacaTelbHOH K
rpaduky ¢yHkiuu. [Ipou3BOAHBIE CyMMBI, Pa3HOCTH, NPOM3BEICHUS,
yacTHble. [IpoW3BOAHBIE OCHOBHBIX  JJIEMEHTAPHBIX  (DYHKLMI.
[IpumeHeHue MPOU3BOAHON K UCCIIEJOBAaHUIO (PYHKIIUHA U MTOCTPOESHHIO
rpa¢pukoB. IlpomsBogHble oOpaTHOW (QYHKIMM ¥ KOMITO3UIMH
¢ynkimn. [IpuMeps! MCIOIb30BaHMS POM3BOJHOM ISl HAXOXKICHHS

Y, KP
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HAWIYYIIero pelieHus B NPUKIAAHBIX 3a1a4ax. Bropas npousBosaHas,
ee TeOMETPUUIECKUH 1 PU3NIecKrii cMbIci. HaxoxmeHne CKOpoCTH ISt
mporecca, 3amaHHOTO (opMmynoit u rpadukom. IlepBooOpaszHas u
uHTerpan. IIpuMeHeHne onpeneneHHoro UHTerpana I HaXOKICHUS
Iom@aad  KpuBOJNMHEWHOM  Tpanenun. Popmyna HeroTtona—
Jletionuna. IIpuMeps! TpUMEHEeHNs HHTerpaja B (U3MKe U TEOMETPHH.

Pazpgen.
YPABHEHU I n
HEPABEHCTBA

YpaBHEHUS U CUCTEMbI ypaBHEHUIl. PaninonansHble, nppaloHaIbHbIE,
MOKa3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS M CHCTEMBI.
PaBHOCUIIBHOCTD ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI
X PpCIICHUA (pa3n0>1<eHHe Ha MHOXMHWTCIIM, BBCIACHHC HOBBIX
HEHU3BECTHBIX, OACTAaHOBKA, TPa)MUECKU METO).

HepaBeHCTBa. PaHHOHaﬂLHble, HppaluoOHaJIbHbIC, IMOKa3aTCJIbHBIC W
TPUTOHOMETpUYECKHE HepaBeHCTBA. OCHOBHBIC NMPHUEMBI MX PELICHUS.
Meron wuHTepBasioB. M300pakeHMe Ha KOOPAWHATHOW IUIOCKOCTH
MHOXXECTBA  pEIICHUN ypaBHEHUH M  HEPAaBEHCTB C  JBYMs
NIepEeMEHHBIMU M X CHCTEM.

Pasznen.
KOMBUHATOPUK
A, CTATHCTHUKA
u TEOPUS
BEPOSITHOCTE

OneMeHThl KOMOWHATOpHKH. OCHOBHBIE TOHATHS KOMOMHATOPUKH.
3ajauM Ha TOACYET 4YMClia pa3MELICHHUI, MepecTaHOBOK, COYETaHMUIL.
Pemenne 3amauy Ha nepe6op BapuantoB. Popmymna 6mHOMa HeoTOHA.
CaoiicTBa OMHOMHHANBHBIX KOd(huimenToB. Tpeyronpuuk [Tackans.
Tema. Omementsl Teopuu BeposTHOcTeil. CoOBITHE, BEpOSTHOCTH
COOBITHS, CIIO)KEHWE W yMHOXeHWe BepostHocreil. [lonstne o
HE3aBUCHUMOCTH COOBITHH. JIUCKpeTHas clydaiiHas BeJIMYrHA, 3aKOH e
pacnpenenenust. UncnoBble XapaKTEpUCTUKU JUCKPETHOU CIIydalHOM
BeJIMuKHBL. IloHSITHE O 3aKOHE 6OJ'IBHII/IX HHUCCII.

DOJeMEeHTBl MaTeMaTHYeCKOM CTAaTHCTHKH. lIpencraBieHHME TaHHBIX
(Tabnuupl, AuMarpammbl, TpaduKh), TEHEpalibHas COBOKYIHOCTb,
BEIOOpKa, cpemHee apudmermueckoe, Menuana. [loHsTHE O 3amadax
MaTeMaTU4eCKOH CTaTUCTUKH. PelleHMe NpakTHYeCKUX 3agad c
IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

Pazpnen.
T'EOMETPU

IIpsiMble M MIOCKOCTM B IPOCTpaHCTBE. B3anMHOe pacronoxeHue
JBYX MPSIMBIX B IPOCTpaHCTBE. [lapamienbHOCTb NPSAMON U MIIOCKOCTH.
ITapannensHocT mOCKOCTEH. IlepneHAMKYISIPHOCT NpPSIMOH U
IOCKOCTH. lleprneHauKynsap M HaKJIOHHAs. YTON MEXIy HpsSMOH H
IJIOCKOCThIO.  J[ByrpaHHbIi  yrojl. Yrosl MexJy IUIOCKOCTSIMHU.
IlepneHAUKYISIPHOCTD JIBYX IIJIOCKOCTEH. T'eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: NApaJUICIbHBIA EPEeHOC, CUMMETPHS
OTHOCHTENBHO TUIocKOoCTH. [lapamensHoe mpoekTrpoBanue. Ilnomans
OpTOTOHANBHOHN MpoeKuy. M300paskeHne MpoCTpaHCTBEHHBIX QUTYD.
MHororpanHuku.  Bepmimsabel, peOpa, TpaHM  MHOTOTpaHHHKA.
PazBeprka. MHororpannsle yriasl. BBITykible MHOTOTPaHHUKH.
Teopema Ditnepa. [Ipusma. [Ipsmas u HakmoHHas npusMa. [IpaBunbHas
npm3Ma. [lapamnenenmmen. Ky6. [Mupamupa. IIpaBwisHas nupaMuza.
VYceuennas mnumpamunma. Terpasap. Cummerpun B KyOe, B
napajulesieniumese, B npu3Me u nupamuzae. Ceuenns Kyba, MpU3MBbI U
nupamuapl.  IlpencraBieHne 0 NPaBHIBHBIX — MHOTOTPAaHHHKAaX
(TeTpasape, kyOe, OKrTa’ape, JoAeKa’ape M uKocadape). Tema wu
MIOBEPXHOCTH BPAIICHUS

Hunuanp m xonyc. YcedeHHslit koHyc. OcHOBaHue, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromasi, pa3BepTka. OceBble CCUCHUS W CEUCHHS,
napajuiesibHble ocHoBanuto. Ilap u cdepa, ux ceuenus. KacarenpHas
IUIOCKOCTh K cdepe. M3mepenus B reomerpun. OObeM ©  €ro
n3mepenue. MurerpansHas gopmyna oosema. @opmynsl oobema Kyoda,
MPSMOYTOJBHOTO Mapajulesienunea, Npu3Mbl, TUIMHApPA. DopMyIbl
oObeMa mupamuasl M KOHyca. POpMysbl TIJIOMAAN IOBEPXHOCTEH
UIMHApa U KoHyca. @opmynsl o0bema miapa W IUIOaau chepsl.
I[Tomobue Tten. OTHOWIEHHS IUIOIIAAEH TOBEPXHOCTEH W 00BEMOB
no1o0HbIX Ten. Koopaunatet n BekTopsl. [IpsmoyronbHas (1ekaprosa)
CHCTEMa KOOpAMHAT B IPOCTpaHCTBE. DOpMyna pacCTOSHHUS MEXIy
JIBYMsI TOUKaMH. Y paBHEHHUs c(hephl, TNIOCKOCTH U MpsIMON. BekTopsl.
Monyns BekTopa. PaBeHCTBO BekTOopoB. CIOXEHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4YHCiIo. Pa3lloXeHWe BeKTopa 110
HaIIPaBJICHUsM. YTOJI MEeXAY ABYMs BeKTopamu. [Ipoekius Bekropa Ha
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ocb. Koopaunatel Bekropa. CkansipHOE MPOU3BEACHUE BEKTOPOB.
Hcnonp3oBaHWe  KOOPAMHAT W BEKTOPOB  MNPH  PEUICHUH
MaTeMAaTHYeCKUX U MPUKIATHBIX 3a1a4.

2.4.2 IlpakTHyecKne 3aHATHS

Ne HaumenoBanue HaumeHoBaHHe NPAKTHYECKUX PpadoT Dopma
pa3- | pa3geia TeKyuiero
nesia KOHTPOJISI
1 Paznen. CrerneHp ¢ pallMOHAIBHBIM U JIEMCTBUTENBHBIM MTOKa3aTeNeM IIP, Y
AJITEBPA CBOICTBA CTENEHNU C PallMOHANBHBIM U ACHCTBUTENBHBIM MOKa3ateneM | I1P, YV
2 Paznen. Cunyc, KOCHHYC M TaHTEHC 1BO¥HOTO yria. [loxoBHHHOTO yriia P, ¥
OCHOBBI Dopmyisl npuBeaeHus. CyMMa U pa3HOCTh cuHycoB. Cymma u P, ¥
TPUT'OHOMETPHM | pasnocts KocHHYCOB
YpaBrenne C0S X = 0. YpaBHenue Sin X = a. YpaBHenwue tg X = o P, ¥
PenreHne TpUroHOMETpUYECKUX ypaBHEHUI P, ¥
3 Paznen. MppaunoHanbHble YpaBHEHMS P, ¥
CDYHE(L[I/H/I, UX' | Toka3zatenbHbIe ypaBHEHUS 1P, v
CBOMCTBA W | ToxasarensHble HEpaBeHCTBA P, ¥
I'PAO®UKN JlorapuMu4ecKue ypaBHeHuUs P, ¥
Jlorapugmmaeckie HepaBeHCTBA P, v
OO0patHbIe TPUTOHOMETpHYeCKHe (QYHKIINU P, v
Pemenne 3amgaq mo teme «TpuroHomerpudeckue QyHKITAI P, ¥
4 Paznen. Brruucnenus YJICHOB MOCJIEAOBATEIBHOCTH. Ipenen | IIP, ¥V
HAYAJIA HIOCJIE0BATEIBbHOCTH
MATEMATHYEC- | [IpaBuna auddepenuupopanus P, ¥
KOI'O AHAJIM3A [Ipon3BoaHBIE HEKOTOPHIX JIEMEHTAPHBIX (HYHKIUH. P, vy
[IprMeHeHme Mpon3BOIHON K HOCTPOCHHUIO Tpaduka GyHKINH P, ¥
Pewenue 3agau no teme «lIpumeHeHre npou3BOIHOM K p, ¥
UCCJIEOBAHUIO (DYHKLIUU
[IpaBuna Hax0XIeHUS MTepBOOOpaszHOH (HyHKINHU. Brrancienue p, ¥
IUTOIIAJIeH C IMOMOIIBIO HHTErpajia
Juddepennmanbapie ypaBHeHUS P, ¥y
KonrponbsHas pabota o teme «IIponsBonnHas. IlepsooOpasHas P,y
5 Paznen. IIpeob6pazosanue ypaBHeHHNA. OCHOBHBIE IPHEMBI PEILICHHS P, vy
YPABHEHUA W | ypaBHeHn#
HEPABEHCTBA PerieHne CHCTEM YpaBHEHHH 1P, ¥
Meron nnTepBaoB. M300paxeHne Ha KOOPJUHATHON TNIOCKOCTH P, vy
MHO>KECTBA PEILICHUN YPABHEHUM U HEPABEHCTB C ABYMs
MIEPEeMEHHBIMU M UX CHCTEM
KonTposeHast pabota o TeMe «YpaBHEHHS U HEPABCHCTBAY P, ¥y
6 Paznen. [IpaBuna koMOmHATOPHKH. Penenne KoMOMHATOPHBIX 3a/1a4 np, vy
KOMBUHATOPU- _
KA, CTATUCTUKA Briuucnenue BepostHocTell. [IpuknagHeie 3aaun I1P, VY
" TEOPUS | IIpencraBnenue yncnoBsix nanueix. [pukianuble 3anauu P, vy
BEPOSATHOCTEN
7 Paznen. AKCHOMBI cTepeoMeTpuu. HekoTophle cencTBUS U3 aKCHOM 1P, v
I'EOMETPHA [MapasutensHble IPIMbIE B TpocTpaHcTBe. [lapaiienbHble MI0OCKOCTH IP, ¥
Ilepnien iuKynsipHBIE NPsIMbIE B TPOCTPAHCTBE 1P, v
[TapannenbHble MpsMBIE, MEPIEHAUKYISPHBIE K MIJIOCKOCTH. Ip, v
JIByrpaHHblil yron
Pemenue 3agau no teme «IIpusma. [upamuga» P, ¥y
CuMMeTpus B IPOCTPAHCTBE P, ¥y
CyMMa HECKOJIbKUX BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCIIO P, ¥y
IIpocreiimme 3aauu B KOOpAUHATaX IP, ¥y
CkansipHO€e MPOU3BEACHUE BEKTOPOB. Brruncienne yriuos Mexmay IP, ¥
MPSIMBIMH U TUIOCKOCTSIMH
Hununap. Pemenue 3anau P, ¥
Yceu€HHbIN KOHYC 1P, v

-
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Cdepa. YpaBHeHue chepsl P, ¥y
Pemrenue 3anau no tembl «Tena BpameHus» I1P, Y
Brruncnenne 00beMOB TeJI ¢ ITIOMOIIBIO HHTErpaja IP, ¥
O0BeM HaKJIOHHOM MPU3MBI IP, ¥
O0BeM apoBOTO CETMEHTa, IIAPOBOTO CIIOsI, CEKTOpa IP, ¥

2.4.3 JlaGopaTopHbI€e 3aHATHS
He npenycmoTtpensl

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

Tewmsl peepaToB
l.MaremaTuka B HayKe.
2.HenpepsiBHBIE ApOOH.
3.CreneHu ¢ JeHCTBUTEIbHBIMU MOKA3aTEISIMH.
4.I'padrueckoe peiieHne ypaBHEHUM.
5.I'padpuueckoe pemeHne ypaBHEHUH U HEPABEHCTB.
6.ITonarue nuddepeHimana u ero NPUIOKEHHUS.
7.MccnenoBanuil ypaBHEHUN U HEPABEHCTB C ITAPAMETPAMH.
8.Cxembl bepHyIIM MOBTOPHBIX UCIIBITAHUM.
9.CpenHue 3HaYeHUs U X IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamiensHOE MPOSKTUPOBAHUE
11.IIpaBriibHBIE 1 MTONYITPAaBUIIBHBIE MHOTOTPAHHUKH.
12.Konnueckue ceuyeHus U UX NTPUMEHEHHUE B TEXHHUKE.
13.BextopHOe 3aaaHue NpsIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE
14. MaremaTuka U *U3Hb.
15. Maremaruka u My3bIKa.
16. UaTynuus nu maTemMaTHKa.

2.4.5 llepeyeHb Yy4eOHO-METOAMYECKOT0 O0eceYeHNsI CAMOCTOATEIbHON padoThl
00y4aroIMXCH MO AUCIHHUIINHE

Hauanom opranuzanuu a000i caMOCTOSITENbHON paboThl 1OJKHO ObITh MPUBUTHE
HaBBIKOB M YMEHUH I'paMOTHOW paboThl ¢ y4eOHOW M HaydyHOW IUTEepaTrypoil. ITOT
IpoIlecC, B TIEPBYIO O4Yepelb, CBS3aH C HAXOXKJICHHUEM HEOOXOMUMOW ISl YCIIEUTHOTO
OBJIQJICHUSI YU4€OHBIM MaTepHasioM JuTeparypoil. CTyIeHT JOIKEH YMETh MOIb30BaThCS
dbongamMu OMOTMOTEK U CIIPaBOYHO-OMOIHOTpapUUIeCKUMHU U3TaHUSIMHU.

CtyneHTsl [UIsI TTOJTHOLIEHHOTO OCBOEHHS Y4E€OHOTO Kypca JOJDKHBI COCTABIISATH
KOHCIEKThl KaK MpH MPOCIYIIMBAHUN €r0 TEOPETHYECKOW (JIEKIIMOHHOM) 4acTH, TaK M
OpU TOArOTOBKE K MPaKTUYECKUM (JaboparopHbIM) 3aHATUSAM. JKenaTenbHO, 4TOOBI
KOHCIEKTBI JIEKIMI 3alMChIBAIUCH B JIOTHYECKOM MMOCIIE0BAaTEIbHOCTH U3YUEHUsl Kypca
Y CONIEPIKAJIMCh B OTHOW TETPAIH.

HaumenoBanue pasnena,| Ilepeyenb yueOHO-MeTOAMYeCKOro obecrneyeHUs JMCHUIIIMHBI 10 BHITNOJTHEHUIO
TeMbl €CaMOCTOSITeIbHOM padoThl
Paznen 1. AJITEGPA 1. [orockyes, E.B. Maremaruka: ajrebpa 1 Hauaina MaTeMaTHYECKOTO
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aHanmza, reomerpus. ['eomerpus. 10 k1. Yriy6néHnsiii ypoens: yueonux/ E.B.
IToTtockyes, JI.W. 3BaBuu. — M.: JIpoda, 2015.- 223c.

2. [oTockyes, E.B. Maremarunka: anreOpa u Hagajga MaTeMaTHIECKOTO
aHanmza, reomerpust. ['eomerpus. 10 k1. Yriyonéuuelii ypoBeHsb: 3agaunuk/ E.B.
IToTockyes, JI.U. 3BaBuu. — M.: Ipocda, 2015.- 255c¢.

3. [Torockyes, E.B. Maremaruka: ajrebpa 1 Hauaina MaTeMaTHYECKOTO
aHanmu3a, reomeTpus. ['eomerpust. 11 kit YriryOnéHuslid ypoBeHs: yueouuk/ E.B.
[orockyes, JI.W. 3BaBuu. — M.: Ipoda, 2015.- 384c.

4. [Torockyes, E.B. Maremaruka: aredpa 1 Hauaia MaTeMaTHYECKOTO
aHanmza, reomerpus. ['eomerpus. 11 k1. Yriryonéunslii ypoBeHs: 3agaunnk/ E.B.
ITotockyes, JI.U. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

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

Pasznen 2. OCHOBBI
TPUTOHOMETPUU

1. AnTtoHoB, B.1. DnemeHTapHas MaTeMaTrka sl IEPBOKYPCHUKA [ DJIEKTPOHHBIH
pecypc]: yaebHoe mocobue / B.J1. Auronos, ®.11. Konenesuu. - CII6.: Jlans, 2013. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. [Motockyes, E.B. MaremaTnka: anreOpa W Hadalla MaTeMaTHYECKOTO aHAIIN3a,
reomerpusi. ['eomerpust. 10 k. Yriy0Onéuuslit yposens: yueOnux/ E.B. ITorockyes, JI.U.
3BaBmu. — M.: JIpocda, 2015.- 223c.

3. [Torockyes, E.B. Maremaruka: aredpa 1 Hayaina MaTeMaTHYECKOTO
aHamn3a, reomeTpus. ['eomerpust. 11 kir. Yrnyonéuusiii ypoBens: yueouux/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: JIpoda, 2015.- 384¢

Pazpen 3. ©YHKIUNU
X CBOMCTBA U
TPA®UKU

1. Boromonos, H. B. Matemaruka [DnekrponHsIil pecypc]: yaednux st CI1O /
H. B. boromosos, I1. 1. Camoiinenko. — 5-e u3., mepepad. u momn. — M.: M3nareiascTBo
IOpaiit, 2017. — 396 c. - URL: https://www.biblio-online.ru/book/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299

2. Boromornos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. YacTp 1
[DnexkrponHsIi pecypc]: yaebnoe nocobdue s CIIO / H. B. boromonos. — 2-e u3n.,
ucrp. u mon. — M.: Usnarenscrso FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Marematuka. 3agauu ¢ pemieHusiMHA B 2 4. YacTp 2
[DnexTponHEI pecypc]: yaebrnoe mocodue mist CI1O / H. B. Boromonos. — 2-¢ u3 .,
ucrp. u gon. — M.: Usnatenscreo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/hook/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

4. Boromonos, H. B. Maremaruka: yueouuk mist CI1O / H.boromonos, I1. 1.
Camoitnerko. — 5-e u3z., mepepad. u qorn. — M. :  H3zmarensctBo FOpaiit, 2016. — 396
c.

Pazmenr 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIM3A

1. Maremarnka: anreOpa 1 Hadajga MaTeMaTHYecKOTO aHaIu3a, TEOMETpPHSI.
Anrebpa n Hauana MmaremaTudeckoro aHanu3a. 10-11 xi1. ba3oBslil u yri1. ypoBeHs.
(®TOC)/ III.A. Amumos, Komsirua FO.M., Tkauésa M.B. u ap.- M.: IIpocsemenue, 2016.-
464 c.

2. [oTockyes, E.B. Maremarunka: anreOpa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 10 k1. Yrimyonénusiii yposens: yueOnux/ E.B. ITotockyes, JI.H.
3BaBuu. — M.: llpoda, 2015.- 223c.

3. [MoTockyes, E.B. Maremarunka: anrebpa u Hayajia MaTeMaTHIECKOTO aHAIIN3A,
reometpus. [eomerpus. 11 k. Yray0Onéuuslit yposens: yueonuk/ E.B. Tlotockyes, JI.W.
3BaBuu. — M.: JIpocha, 2015.- 384c.

4. [Torockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHaln3a,
reomeTpus. ['eomerpus. 10 xir. Yrnyonénusiid ypoBens: 3agaqank/ E.B. [Totockyes, JI.W.
3BaBuu. — M.: JIpocda, 2015.- 255c.

5. ITotockyes, E.B. Maremaruka: anreOpa 1 Hadajga MaTeMaTHIeCKOTO aHAIN3a,
reomerpust. ['eomerpust. 11 k. Yrimy6nénusiit yposens: 3anaunuk/ E.B. [Totockyes, JI.1.
3BaBuu. — M.: JIpocda, 2015.- 236¢.

Paznen 5. YPABHEHUA
N HEPABEHCTBA

1. Matemaruka: anrebpa 1 Hadaja MaTeMaTHYECKOIO aHAIN3a, TEOMETPHSL.
Anrebpa u Havana MmaremaTadeckoro aHanm3a. 10-11 . ba3oBbrii u yrii. ypoBeHb.
(®rocCy/ .A. Anumos, Komsrun 0.M., Tkauésa M.B. u ap.- M.: IIpocsenienue,
2016.- 464 c.

2. [Morockyes, E.B. Maremaruka: ajredpa U Hauaia MaTeMaTHYECKOTO aHaln3a,
reometpus. ['eomerpus. 10 k. YriryOnénusiit ypoBens: yueounk/ E.B. ITotockyes, JI.H.
3BaBu4. — M.: [Ipoca, 2015.- 223c.

3. IToTockyes, E.B. Maremaruka: anre6pa 1 Hagajla MaTeMaTHIeCKOTO aHAIN3a,
reomeTpus. ['eomerpus. 11 k. Yrimyonénusiii ypoBens: yueounk/ E.B. ITotockyes, JL.U.
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4.

5.

3BaBu4. — M.: [Ipoca, 2015.- 384c.

ITotockyes, E.B. Maremaruka: anreOpa U Hadajga MaTeMaTHIECKOTO aHAIN3a,
reometpus. ['eomerpus. 10 k. Yrimyonénusiit ypoBeHs: 3agaunnk/ E.B. TToTockyes,
JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c.

[oTockyes, E.B. Maremaruka: anre6pa 1 Hagaja MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 11 k. Yrimy6néunslit yposens: 3anaqnnk/ E.B. [Totockyes,
JILW. 3BaBuu. — M.: [Ipoca, 2015.- 236¢.

6. Boromonos, H. B. MaremaTuka [DnekTpoHHBIH pecypc]: yueonuk mis CITO /
H. B. boromounos, I1. U. Camoiinenko. — 5-e u3j., nepepad. u gon. — M.:
WspatensctBo FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromornos, H. B. Maremaruka. 3agaun ¢ pemeHusmu B 2 4. Yactp 1
[OnexTponHsIi pecype]: yaebnoe nocobue st CI10 / H. B. boromonos. — 2-e u3n.,
ucrp. u jot. — M.: Uznarensctso FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

8. Boromornos, H. B. Maremaruka. 3agaun ¢ pemeHusiMu B 2 4. YacTp 2
[DnexTponHEI pecypc]: yauebnoe mocodue mist CI1O / H. B. Boromonos. — 2-¢ u3 1.,
ucnp. u non. — M.: UsnarensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pasgen 6.
KOMBUHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSTHOCTEU

1.

2.

[omog, A. M. MUadopmaTika u MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: yIeOHuK
u npaktukym st CITO / A. M. Tonos, B. H. Cotaukos, E. 1. Haraesa; mox pen. A. M.
ITomoBa. — 3-¢ m3x., mepepad. u gon. — M.: M3narenscrBo FOpaiir, 2016. — 430 c. -
URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464

Hopodeesa, A. B. Maremaruka [nekrponHsiii pecype]: yueonuk s CI10 /
A. B. lopodeeBa. — 3-¢ m3n., mepepad. u gon. — M.: U3parensctBo KOpaiit, 2017. —
400 c. - URL: https://lwww.biblio-online.ru/book/B646843F-0131-41C8-AEB6-
B4C37ED1E97F

Paznen 7. TEOMETPUA

1.

2.

3.

4,

5.

6.

7.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 10 k1. Yrimyonénusiii yposens: yueOnuk/ E.B. Ilotockyes, JI.H.
3BaBud. — M.: Jpoda, 2015.- 223c.

[Morockyes, E.B. Maremaruka: anrebpa n Hayaia MaTeMaTHYECKOTO aHAIN3a,
reomerpusi. ['eomerpust. 11 k. Yrinyonéuusiii yposens: yueOnuk/ E.B. Tlotockyes, JI.H.
3BaBud. — M.: JIpoda, 2015.- 384c.

Iorockyes, E.B. Maremaruka: ajreOpa U Hauaia MaTeMaTHYeCKOTO aHaln3a,
reometpus. ['eomerpus. 10 k. YrmyOnénusiid ypoBens: 3agaqauk/ E.B. [lotockyes,

JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c¢.

[ToTockyes, E.B. Maremaruka: anre6pa 1 Hagajia MaTeMaTHYECKOTO aHAIIN3A,
reomerpust. ['eomerpust. 11 k. Yrmy6nénnstit yposens: 3anaqnnk/ E.B. [Totockyes,
JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

Artanacsa JI.C. I'eomerpust JloGaueBckoro [ DneKTpoHHBIH pecypc]. —
JlabopaTopus 3Hanwmit, 2014. — 467 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66315

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

Atanacsa C.JI. T'eomerpus 2 [DaeKTpOHHBIA pecypc]: ydeOHOe mocobue /
C.JIL. Aranacsn, B.I'. I[Tokposckwii, B.I'. Ymakos. — M.: «Jlaboparopus 3HaHMI», 2015. —
547 c¢. — URL: http://e.lanbook.com/books/element.php?pll_id=66314

Kpome nepeuncineHHbIX HCTOUHUKOB CTYEHT MOXKET BOCIIOJIb30BaThCs TOUCKOBBIMU
cuctemMamu ceTu VIHTepHeT o TeMe caMOCTOSTENbHON padOoTBHI.

Jlist OCBOSHMSI TaHHOW JMCLIMITIIMHBI M BBIITOJIHEHUS PEAYCMOTPEHHBIX yueOHOH
MpOrpaMMOi Kypca 3aJJaHui 110 CaMOCTOSITENIbHOM paboTe CTYIEHT MOXKET MCIOIb30BaTh
cieyroniee yaeOHO-MeTOJUUeCKOoe oOecreueHme:

-METOANYECKHE PEKOMEHJAIIMU PEIo1aBaTesl K BHIITOJIHEHNUIO CAMOCTOATEIbHbIX

JIOMAIITHUX 3aJlaHUH.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'NH

Jliia peanu3anuy KOMIIETEHTHOCTHOT'O MTOAXO0/1A MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE B
y4eOHOM TMpolecce aKTHBHBIX W MHTEPAKTUBHBIX (OPM MPOBEACHHUS AyAUTOPHBIX M
BHEAYJUTOPHBIX 3aHATUI € 1eNbl0 (OPMHUPOBAHUS U Pa3BUTHUS NPOPECCHOHAIBHBIX
HaBBIKOB 00y4arOIIUXCSl.

B mpouecce mpernonaBaHus MPUMEHAIOTCS 00pa30oBaTENIbHBIE TEXHOJOTHH Pa3BUTHS
KpUTHYEeCKOro MbinuieHus. O0s3aTeNIbHbl KOMIIBIOTEPHBIE JTAOOPATOPHBIE MPAKTUKYMBI
0 pazjienam JUCUUILINHBIL.

B yde6HOM mpornecce Hapsiy ¢ TpaJAWLMOHHBIMU O0pa30BaTEIbHBIMH TEXHOJIOTUSAMU
UCIIOJIb3YIOTCSI ~ KOMIBIOTEPHOE  TECTUPOBAHME,  TEMATUYECKHE  MPE3CHTAlUH,

HHTCPAKTUBHLIC TCXHOJIOTUH.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOTHH NPHU NPOBEACHUH JIEKIM I

H3zyuyaembie pa3eiibl (TeMbI) TexH0JI0TruM, NPUMeHsieMble PHU
. Kou-Bo 1yacos
AU CHMILTAHBI NPOBeIeHUH JIEKIMOHHBIX 3aHATHH

Pasnen 1. AJITEBPA TexHOJIOrHsI Pa3BUBAIOLIETO OO0YUESHHUS 6 (2%)
Paznen 2. OCHOBBI TexHonOTHs pa3BUBAIOIIET0 00yUEHUs 8 (4%)
TPUT'OHOMETPUUN AyanoBH3yalIbHBIC TEXHOJIOTHU
Pasnen 3. DYHKIIUU X CBOUCTBA | TexHONOTHs pa3BUBAIONIETO 00ydeHUS 18 (10%)
N TPAOUKU AynnoBH3yalIbHbIE TEXHOJIOTHU
Paznmenr 4. HAUAJIA TexXHONOTHS Pa3BUBAIOIIETO O0YICHUS 18 (8%)
MATEMATUYECKOI'O AHAJIM3A
Paznen 5. YPABHEHUA U TexHOIOT s pa3BUBAIONIETO 00YUCHHUS 8 (4%)
HEPABEHCTBA
Pazgen 6. KOMBUHATOPHKA, TexXHONOTHS Pa3BUBAIOIIETO O0YICHUS 14 (8%)
CTATUCTUKA U TEOPUA AynuoBH3yallbHbIE TEXHOJIOTHU
BEPOSITHOCTEN
Pasmen 7. TEOMETPUS TexHONOTHS Pa3BUBAIOIIETO 00YICHHS 46 (20%)

AyanoBu3yalibHbIE TEXHOJIOTHH
Bcero 118 (56%*)

3.2.00pa3oBaTe/ibHbIe TEXHOJIOTHU NPH MPOBEAeHUHN MPAKTHYECKUX 3aHATHIA

TexHo10rNH, NPUMeHsIeMble IPH
H3zyuyaembie pa3eiibl (TeMbI)
[ — NMPOBEICHHI NPAKTHYECKUX 1 Kou-Bo yacos
Ja00paTOPHBIX 3aHATHH
Paznen 1. AJITEBPA Texnounorus npooIeMHOro 00y4YeHus 6 (2%)
Texnosorust paboThl B MaJIbIX IpyIax
Pasnen 2. OCHOBBI Texnonorus npo6aeMHOro 06y4eHus 12 (8%)
TPUT'OHOMETPUUN TexHomnorus paboThl B MAJIBIX TPYIIIaxX
Paznen 3. ®YHKIIUU X CBOMCTBA | Texsonorus npo6aeMHOTo 06ydeH s 18 (10%)
N TPADOUK Texnousorust paboThl B MaJIbIX rpymnmnax
Paznen 4. HAYAJIA Texnonorus npodIeMHOT0 00yUYeHUs 18 (8%)
MATEMATHUYECKOI'O AHAJIN3A TexHonorust paboThl B MaJIbIX TPyHIax
Paznen 5. YPABHEHHA U Texnonorus npo6IEMHOT0 00yIeHNUS 10 (4%)
HEPABEHCTBA Texnousorust paboThl B MaJIbIX rpynmnax
Paznen 6. KOMBUHATOPHKA, Texnonorus npodieMHOro 00y4deHus 10 (8*
CTATUCTUKA U TEOPUA Texnonorust paboThl B MaJIbIX rpyInax (8%)
BEPOSTHOCTEN
Pazgen 7. TEOMETPUS TexHOMOTHS TPOOIEMHOTO 0O0YICHHS 42 (20%)
TexHouiorust paboThl B MaJlbIX rpyrnmnax
Bcero 116 (60%*)
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4. YCJIOBUS PEAJIM3AIIMA ITIPOTPAMMBI YUEBHOM JITAUCHUITNTHBI

4.1. MaTepuajibHO-TeXHUYECKAasi 0a3a, He0OOX0AUMAas JIJISl OCYIIeCTBJICHUSI
00pa30BaTEJILHOI0 MPOIECCA MO AMCUUILIHHE

Peanuzanus yaeOHON JUCHUIIIMHBI OCYIIECTBISECTCS B CIIEIIUATIBLHO
000pyI0BaHHOM KaOWHETe MaTEMaTHYECKUX JTUCITUTUIHH
O6opynoBanue yueOHOT0 KaOMHETa MATEeMAaTHUYECKUX JUCITUTIIINH
- MYJIbTUMETUATIPOEKTOD,
- KOMITBIOTED,
- JKpaH,
- JI0CKa yueOHas,
- yueOHasi MeOelb.

YueOHo-MeToAM4ecKoe odecreyeHme:

Pabouyas yuebHas nporpamMmma

@DOoH/J| OLIEHOYHBIX CPEICTB

YyeOHuKu

JononHuTensHas nurepaTypa

Mertonuyeckue pa3paboTKu K 3aHITHIM

JnnakTrueckuid pa3aaTOuHbIi MaTepral

Kaprouku-3aganusi, TeCTOBbIE 3aJaHUA

JleMOHCTpaIiMOHHbIE MaTepUalibl (MYyJIbIUMEIUNHBIC TPE3CHTAIIMN, BUIEO(DUITHEMBI)
Kommuiekt yueOHO-HArISIHBIX TOCOOUH

4.2. IlepevyeHb HEOOX0AMMOT0 IPOrPAMMHOI0 o0ecrieYeHust

1. 7-zip apxuBarop; (nmiensus Ha anr. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader nmpocmoTpiiuk (haiiios ; (JTUICH3HUS -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JHIICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — obucHbIi makeT; (JTUIEH3MS -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoaHuK; (JINIIEH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

6. Google Chrome — Opay3ep; (JiurieH3uUs -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

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

8. Mozilla Firefox - 6paysep.(nmunensus - https://www.mozilla.org/en-US/MPL/2.0/
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5. MEPEYEHb OCHOBHOM U JONOJIHUTEJBbHOM YYEFHOM
JUTEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHU S JUCLUIIJINHBI

5.1.0cHoBHas IMTEpaTypa

1. MaremaTuka: anreOpa M Hayajga MaTeMaTHMYECKOrO aHaju3a, I'eOMETpHs.
Anreb6pa u Hayaia Marematudeckoro aHanusa. 10-11 k. ba3oBwiif U yria. ypoBeHb.
(®10C)/ II.A. Anmumos, Komsarun FO.M., Tkauésa M.B. u ap.- M.: IlpocBemienue,
2016.- 464 c.

2. [Totockyes, E.B. MaTemartuka: anrebpa u Hauajga MaTeMaTUYECKOTO aHAJIM3a,
reometpusi. ['eomerpus. 10 k. Yroyonéuusiii ypoBens: yueobnnk/ E.B. Tlotockyes, JI.U.
3BaBuu. — M.: JIpoda, 2015.- 223c.

3. [Torockyes, E.B. Matemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHAJIHN3a,
reomerpus. ['eomerpust. 11 k. Yrnyonéunsiii ypoBenb: yueonuk/ E.B. Tlorockyes, JI.A.
3BaBuu. — M.: [lpoda, 2015.- 384c.

4. [Torockyes, E.B. MaTtemaruka: ainreOpa u Hayajla MaTeMaTH4YE€CKOTO aHAJIH3a,
reometpus. ['eomerpus. 10 k. Yrnyonéunsiii yposens: 3agaunuk/ E.B. Ilorockyes, JI.H.
3BaBud. — M.: [Ipoda, 2015.- 255¢.

5. [Totockyes, E.B. MaTtematuka: anreOpa M Hauyajga MaTeMaTHYECKOrO aHaIM3a,
reometpusi. ['eomerpus. 11 xn. YroyO6néunslii ypoBens: 3agaunuk/ E.B. [Totockyes, JI.W.
3BaBuu. — M.: [lpoda, 2015.- 236¢.

6. boromosnos, H. B. MaremaTtuka [Dnekrponnsiii pecypc]: yaeonuk maus CI1O / H.
B. boromonos, II. . Camoitnenko. — 5-¢ uzn., nepepad. u gom. — M.: U3gaTenbcTBO
FOpaiit, 2017. — 396 c. - URL.: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

7. boromomnos, H. B. Maremaruka: yaeonuk qis CIIO / H. B. boromornos, I1. U.
Camoiinenko. — 5-e u3a., nepepad. u gor. — M. : I3parensctBo FOpaiit, 2016. — 396 ¢

5.2./lonoJHUTEIbHAS JJATEPATYpa

1. boromonoB, H. B. Maremaruka. 3amaum ¢ pemenusMu B 2 4. Yactp 1
[DnexTpoHHbIi pecypc]: yuebHoe nmocodue ansa CIIO / H. B. boromonos. — 2-e u3n.,
uctp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromonos, H. B. Maremaruka. 3agauu ¢ pemeHusMu B 2 4. Yacte 2
[DnexkTponHbii pecypc]: yueOHnoe nocobue mis CIIO / H. B. boromonoB. — 2-e u3f.,
uctp. u jgor. — M.: UznarensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Maremaruka. [Ipaktukym: yue6. mocodue nist CIIO / mox o6mi. pex. O. B.
TartapHukosa. - M.: FOpaiit, 2016. - 285 c.
4, Briciias matemaTuka [ DneKTpOHHBIN pecypc]: yueOHuk u mpaktukym ais CI1O /

M. b. Xpunynosa [u 1p.]; mozg obur. pea. M. b. Xpunynosoii, . U. Lpiranok. — M.
HznatensctBo KOpaiit, 2016. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

5. [Tonos, A. M. MudopmaTuka u MaTemMaTrKa [ IJIEKTPOHHBIN pecypc]: YICOHUK U
npaktukym st CI1O / A. M. Tlonos, B. H. Cotaukos, E. U. Haraesa; mox pea. A. M.
[TomoBa. — 3-e u3x., nepepad. u non. — M.: UznatensctBo KOpaiit, 2016. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1
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6. Hopodeena, A. B. Matemartuka [3nekTpoHHBIN pecypc]: yueonuk ais CI1O / A.
B. Hopodeea. — 3-e u3x., mepepad. u non. — M.: U3gatenscTBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG6-
B4C37ED1E97F#page/l

7. [TaBmouenko, F0. B. Martemaruka [DneKTpoHHBIH pecypc]: yueOHUK U
npaktukym ans CITO / 1O. B. [Tamouenxo, H. 1. Xaccan; nmox o6mr. pex. 1O. B.
[TaBnrouenko. — 4-e uzx., nepepabd. u gon. — M. : UsgatensctBo FOpaiit, 2017. — 238
c. - URL: https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/l

8. Hopodeena, A. B. Matematuka. COopHHK 3a1a4 [ DNEKTpOHHBIN pecypc]: yueo.-
npakT. nocodue g CIIO / A. B. lopodeeBa. — 2-e uzn. — M.: U3parensctBo FOpaiit,
2017. — 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26AD-401A-
A2FA-7222FCECB71C#page/l

9. Martematuka [DnexkTpoHHbIi pecypc]: yueonuk aig CI1O / O. B. TatapHukoB [u
ap.]; mox obmr. pea. O. B. TatapuukoBa. — M.: U3natensctBo KOpaiit, 2016. — 450 c. -
URL.: https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-
31608A2BFBF3#page/l

10. Cenpix, . 0. Marematuka [DeKTpOHHBIN pecypc]: yueOHUK U MPAKTUKYM JIJIsI
CITIO / N. 1O. Cenpix, FO. b. I'pebenmmkos, A. FO. [lleeneB. — M.: 3natenscTBO
FOpaiit, 2016. — 443 c. - URL.: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-
4610-964D-71171C2568F8#page/1

11. AHTOHOB, B.I1. DnemenTapHas MareMaTHKa JJIsl NIEPBOKYPCHUKA [ DIEKTPOHHBII
pecypc]: yuebnoe nocoodue / B.U. Autonos, ®.1. Konenesuu. - CII6.: Jlanp, 2013. - 112
c. - URL: https://e.lanbook.com/reader/book/5701/#1

12. AranacsH, JI.C. I'eomerpus JlobaueBckoro [ DneKTpoHHBIN pecypc] : yuel. mocodue
— DiekTpoH. naH. — Mocksa : M3gatensctBo "Jlabopatopus 3nanuii”, 2017. — 467 c.
— URL: https://e.lanbook.com/reader/book/94096/#1

13. Aranacsn C.JI. I'eomerpust 2 [DnexTpoHHBIA pecypc]: yueOHoe mocoome / C.JI.
ArtanacsiH, B.I'. [Tokposckuit, B.I'. YakoB. — M.: «Jlaboparopus 3Hanuii», 2015. — 547
c. — URL: https://e.lanbook.com/reader/book/66314/#1

5.3.11epuoanyeckue u3IaHusA

1. Cpennee nmpodeccuonanbHoe 0OpazoBaHue

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

3.  DkxoHOMHKA U MaTemarnyeckue meroasl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4.  Cubupckuii >xypHaa BEIUMCIUTEIbHON MaTeMaTuku. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=435065 ; To ke - URL.:
https://e.lanbook.com/journal/2169#journal _name

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

6. Ksaur -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372
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5.4. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHHUKALMOHHOI

«HTEpHET», HEOOXOAUMBIX /IJISI OCBOEHUS TUCUUILITUHBI

. OBC «Ynuepcurerckas o6udmmoreka ONLINE». — URL: www.biblioclub.ru

. OBC m3nparensctBa «Jlane». — URL: https://e.lanbook.com

. OBC «Opaiit». — URL: http://www.biblio-online.ru/

. DnextpoHHbIH kaTanor Hayuynoi 6ubnmorexu Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnextponHas 6ubnuoteka «M3aarenbckoro qoma «I peOCHHUKOBY -

URL :www.grebennikon.ru
6. Hayunas snektponnas 6unbmmoreka (HOb) «eLibrary.ruy. -
URL:http://www.elibrary.ru

7. ba3sl nanubeix kommnanuu «Mct Bero». - URL:http://dlib.eastview.com

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

9. HaunonanbHast anextpoHHas o6udnuoreka «HOby». - URL:http://H36.pd/

AW R

CeTH

10. KubepJlenunka: HaydHas ayekrponHas oubnmmuoteka. — URL: http://cyberleninka.ru/

11. Equnoe okHO ocTyma k 00pazoBaTeibHBIM pecypcam : denepanbHas NC
cBoboanoro nocryna. — URL: http://window.edu.ru.

12 CnopaBo4yHO-IpaBOBast cucrema «KoHcynbTant [Tmroc» -

http://www.consultant.ru
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6. METOANYECKUE YKA3AHUSA OBYYAIOIIUMCSA 11O OCBOEHHUTIO
JUCHUITJIMHBI

JucuurnnuHa HaneneHa Ha (QopMupoBaHUE OOIIEYUYeOHBIX KOMIIETCHIUH, TAKUX
KaK CIIOCOOHOCTh JEMOHCTpAIMK OOIIE€HAayYHbIX 0a30BbIX 3HAHWN €CTECTBEHHBIX HAYK,
MaTeMaTHKH, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIIEMIINI, MPUHIIMUIIOB U TEOPHIA.

OOyueHue CTyIEHTOB OCYIIECTBIISCTCS MO TPATUIMOHHOW TEXHOJIOTHH (JIEKIIWH,
NPAKTUKH) C BKIFOYEHUEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3pEHHsI MCHOJIb3YEMBIX METOJAOB JIEKIIMH IMOAPA3JAEISIIOTCS CIAEAYIOIUM
o0Opa3oM: HMH(POPMAIMOHHO-OOBICHUTEIbHAS JICKI[MS, IMOBECTBOBATENbHAS, JICKIIMSI-
Oecena, mpoOIeMHAs JICKIUS U T. 1.

YcTHOE — M3NOXKEHHMEe ~— ydeOHOro  marepuaia  Ha  JIGKUMHA  JOJDKHO
KOHCIIEKTHpoBaThcsl. ClylaTh JEKLIHUIO HY)KHO YMETh — MOJAEPKUBAaTh CBOE BHUMAHUE,
HNOHATh M 3alIOMHUTHh YCIBIIIAHHOE, YJIOBUTH Iay3bl. B rmpolecce H3I0KEHUS
npenojaBaTeieM JIEKIUU CTYACHT JOKEH BBISICHUTh BCE HEMOHSTHBIE BOIPOCHI.
3anuceiBaTh  COJEp)KAaHUE JICKIUM HYKHO 00f3aTeIbHO — 3aliCH  MOMOTaloT
NOJIIEP’KUBATh BHUMAaHUE, CIIOCOOCTBYIOT MOHMMAHUIO U 3alIOMUHAHUIO YCIIBIIIAHHOTO,
MPUBOJUT 3HAHHWE B CUCTEMY, CJIYyXaT ONOPOM A mepexoaa K Oojee TriayOoKoMy
CaMOCTOSITEIbHOMY M3YyU€HHUIO MpPEeAMETA.

MeTtonuyeckrue peKOMEH 1Ay MO0 KOHCIIEKTUPOBAHUIO JIEKLIMI:

— 3aIUCh JOJKHA OBITh CUCTEMHOM, MPECTABISITh COOON COKpalIEHHBIM BapHaHT
JexkuuMu npenogaBatens. HeoOxonumo —ciymate, 0OQyMbIBaThb W 3alMChIBATh
OJTHOBPEMEHHO;

— 3anMch BeAETCS O4YEeHb OBICTPO, YETKO, IO BO3MOXHOCTU KOPOTKUMHU
BBIPKEHUSIMU;

— He TMpekpamias CchayllaTh MpernojaBareis, HYXHO 3alHChbiBaTh TO, YTO
HEOoOXOIMMO YCBOWTH. Henp3si 3amuceiBaTh cpa3y e BBICKa3aHHYIO MBICIH
npernojaBaTeis, CleayeT €€ MOHATh U MOC]e 3TOr0 KpaTKo 3amucaTb CBOMMHU CIIOBAaMU
WIN cJI0OBaMU mpernoaasaTesid. BaxxHo, 4ToObl B HE HE ObUI MOTEPSIH OCHOBHOWM CMBICI
CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUs, BBIBOJIbI, ONIPEICTICHUS 3alIMChIBAIOTCS TOYHO;

—cienyeT oOpaTHTh BHUMaHHE Ha O(QOpMIICHHE 3amucu JeKuuu. Jms Kaxaoro
npeaMera 3aBoAMTCA 00mast TeTpadb. OTIMYHBIM OT OCTaJdbHOrO IIBETA CJENYeT
BBIJIEJIATh OT/AEIBHBIE MBICIM U 3arojlOBKH, COKpalllaTh OTAEIbHBIE CJIOBA U
NpPEJJIOKEHUS, HUCIOJIb30BaTh YCJIOBHBIE 3HAKHU, OYKBBI JIATUHCKOIO M TPEUYECKOro
andaBuUTOB, a TAK)KE€ HEKOTOPBIE MPUEMBI CTEHOTPA(UIECKOTO COKPAIIICHHS CIIOB.

[TpakTHyeckue 3aHATHA M0 TUCHUIUIMHE «MaTeMaThKay MPOBOJISATCS MO CXEME:

— YCTHBIM OIpoC IO TEOPUU B HaYalle 3aHSTHS;

— paboTa B Irpynmax 1mo pa3pemeHnio pa3InIHbIX CUTYaIui 110 TeMe 3aHATHUS;

— peuleHue NpakTUYECKHX 3a/1a4;

— UWHJIUBHUAYyaJbHBIE 33JJaHUS JIJIS1 OATOTOBKH K MPAKTUUYECKUM 3aHSATHUSAM.

Lenb nmpakTUYECKOro 3aHATUSA - HAYYUTh CTYAECHTOB IPUMEHSATHh TEOPETUUYECKUE
3HAHMS [PU PELIEHUU IPAKTUYECKUX 33/1a4 HA OCHOBE PEAJIbHBIX JTAHHBIX.

Ha npakTryeckux 3aHsATHIX MPe00IaatoT ClAeAyIOIIIe METOIbI:

BepOanbHbIC (MPe00IaIatoIUM METOIOM JIOJDKHO OBITh 00BSICHEHHE);
npakTU4YecKue (MMCbMEHHbIE 3/1aHus, TPYIIIOBbIE 33/1aHUs U T. 11.).

BaxHbIM 17151 CTyJIeHTa SIBISIETCS YMEHHE pallMOHAIbHO TOJI0MPaTh HEOOXOIUMYIO
yueOHy1o ureparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHUKAMH SIBJISTFOTCSL:

— 6ubnumoreunsie pouanl punuana Kyol'Y;
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— DJJIEKTpOHHasi OuONMOTEeYHass cucreMa «YHHBEpCUTETCKas OuOIMOTeKa OH-
JIalH»;

— 3JIeKTpOHHas GuOIHoTeHas cucteMa M3natenscrBa «Jlanpy. ( KOPAUT)

[Touck xuHur B OuOIMOTEKE HEOOXOOUMO HAYMHATH C H3YYEHHUS IPEIMETHOIO
(cucremaTuueckuii) KaTajllora M CO3/IaHHSA CHHMCKAa KHHUI, MOCOOWN, METOJUYECKHX
MaTEpUAJIOB M0 TeMe M3ydeHHUs. IIpocMOTp KHUI'M HAYMHAETCS C TUTYJIBHOIO JIUCTA,
cienyromiero nocie o0aoxku. Ha HEM OOBIUHO MOMEIIAIOTCS BCE OCHOBHBIE JAaHHBIE,
XapaKTepU3YIOlue KHUTY: Ha3BaHUE, aBTOP, BHIXOHBIE JIAHHbIE, JAHHbBIE O MEPEU3IaHUN
u T.1. Ha obopore TUTynbHOro jucTa JAaéTcsi aHHOTAIUs, B KOTOpPOH yKa3bIBaeTcs
TEMaTUKa BOMPOCOB, OCBEIIEHHBIX B KHUTE, ONPEENIEeTCA KPYr YATATENeH, Ha KOTOPbII
OHa paccuuTaHa. bosplioe 3Hau€HHUE HUMEET NPEJUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT
YUTaTeNsl C JIMYHOCTHhIO aBTOpA, UCTOPHEHN CO3/aHMSI KHUTH, PACKPBIBAET COJIEPIKAHME.
[IpountaB npeaucioBHE W TONXY4YUB OOIIee MpPEICTaBIEHUE O KHHUTE,  CIeayeT
oOpatuThCs K oryaBiieHuto. OriaBieHue KHUTH 3HAKOMHUT 00y4aeMoro ¢ cojepKaHueM
U JIOTHYECKOH CTPYKTypOM KHHIHW, TI03BOJII€T BBIOpAaTh HYKHBIM MaTtepuan Jis
u3ydeHus. ['oJ U31aHUs KHUTHM MO3BOJSIET CYAMTh O HOBU3HE Marepuana. Uem dare
KHUra u3ga€rcs, TeM OOJblIyI0 LIEHHOCTh OHa IpejcTaBisieT. B kHure moryt ObITh
OpUMEYaHHs, KOTOpble COAEpXKAaT pa3iMyHble JIONOJHUTEIbHbIE CBeAeHHs. OHu
MeYaTaroTCsl BHE OCHOBHOI'O TEKCTA U Pa3bSCHAIOT OT/EIbHBIE BOpockl. [IpeqmeTHbie u
asipaBUTHBIE yKa3aTeNlu 3HAUYUTENBHO OOJEryaroT MOBTOPEHHME HU3JI0KEHHOI'O B KHHIE
Marepuaia. B KOHIIE KHUTM MOXKET pacrojararbCsi BCOOMorareiabHbii Marepuai. K nemy
OOBIYHO OTHOCSITCSI MHCTPYKIIMH, PHIIOKEHUS, CXEMBbI, CUTYaI[HOHHBIE 3a/1a4H, BOIIPOCHI
JUISL CAMOKOHTPOJISL U T.[I. Jlnst aydiiero mpeacTaBi€HUs] W 3alIOMUHAHUS
MaTepHuaiia 1ejaecoo0pa3HO BECTH 3allMCH M KOHCIEKTHl Pa3jIMYHOTO COJEpXKaHH, a
UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BbIJICJICHUE TJIABHOI'O;

— IUIaH, T€3UCHI, BBIMMCKU, IUTATHI;

— KOHCIIEKT, paboyvast 3amuch, pedepar, JOKIaa, JEKIHs U T.1I.

Yurath y4eOHUK HEOOXOJMMO BIYMYMBO, BHHUMATEJIbHO, HE IMPOIyCKas TEKCTa,
CTapasch MOHATh KaXAYI0 (pa3y, OMHOBPEMEHHO pa3dupasi IpUMEphl, CXEMBbI, TaOJIHIIbI,
PUCYHKH, TpUBeAEHHBIE B yueOHHKe. OTHUM U3 Ba)KHEUIINX CPEJCTB, CIIOCOOCTBYIOIINX
3aKpeIICHUI0 3HAHWM, SBISETCS KpaTkas 3aluch MPOYMTAHHOIO MaTepuaga —
cocTaBlieHUE KOHcIekTa. KOHCHEKT — 3TO KpaTKO€ CBSI3HOE H3JI0KEHHE COAEpKaHUS
TeMbl, y4eOHUKA WM €ro 4acTH, 0e3 MOoApoOHOCTEeH M BTOpocTeneHHbIX JeTtanei. Ilo
CBOEH CTPYKType M IOCJIEJOBATEIbHOCTH KOHCHEKT JOJHKEH COOTBETCTBOBATH IUIAHY
yueOHuKa. [103TOMy BakHO CHauyana COCTaBUThH IUIAH, @ IOTOM IHUCATh KOHCIIEKT B BUJE
OTBETa Ha BoOMpochl IiaHa. Eciau ydyeOHMK pa3znenéH Ha HeOOJbIIME 03arjiaBlICHHbIE
YacTH, TO 3aroJIOBKM MOXXHO paccMaTpuBaTh Kak IYHKTHI IUIaHA, @ U3 TEKCTa Ka)KIOu
YacTH cleAyeT 3alucaTh TE€ MbICIH, KOTOpPbIE PACKpPbIBAIOT CMBICI 3aroJioBKa.
TpeGoBaHUs K KOHCIIEKTY:

— KPAaTKOCTh, CKATOCTb, LIEIECO00Pa3HOCTh KaXkJ0T0 3alMChIBAEMOI0 CJIOBA;

— CO/IEP)KATENIbHOCTh 3aIllMCU- 3aMKChIBAEMbIE MBICIIH clenyeT (HopMyIupoBaTh
KpaTko, HO 0e3 ymepOa mia cMmbicia. OObEM KOHCIEKTa, KaK MPaBWIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIEKT MOXXET OBbIThb KaK MPOCTBIM, TaK M CJIOXHBIM IO CTPYKTYpEe — 3TO
3aBUCHUT OT COJAEPKAHUS KHUTH U LENH €€ N3YUEHHUS.

Meronnueckne peKOMEHAALMH 110 KOHCTIEKTUPOBAHHUIO:
— MpeXJe YeM HauaThb COCTAaBJATh KOHCIEKT, HY)KHO O3HAKOMHTHCS C KHUTOMH,
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MPOYUTaTh €€ CHayaia 0 KOHLA, IOHATh POYUTAHHOE;

— Ha 00JIOXKKE TeTpaJM 3allMChIBAIOTCA Ha3BaHUE KOHCHEKTHUPYEMON KHUTH U MM
aBTOpA, COCTABIISIETCS TUIAaH KOHCIIEKTUPYEMOTO TECTA;

— 3amUCcH JIydllle JAejaTh MpHU MPOYTEHWH HE OJHOro-IBYyX ab3aleB, a LEesoro
naparpadga Wi IJaBbl;

— KOHCIIEKTUPOBAHUE BEAETCS HE C LIEJBI0O UMETh ONPEACIEHHBINA 3aIIUCH, a JUIS
0ojiee TMOJHOrO OBJAJCHUS COACPNKAHHMEM H3Y4aeMOIr'o TEKCTa, MO3TOMY B 3aIUCAX
OTMEYAETCS M BBIACIAETCS BCE TO HOBOE, MHTEPECHOE U HYKHOE, YTO OCOOEHHO
MPUBJIEKJIO BHUMAHUE;

— MOCJIE TOro, KaK CJeNaHa 3aluch cojaepxkaHus mnaparpada, IJaBbl, CIEIyeT
nepeunuTaTh €€, 3aTeM CHOBa OOpaThCsl K TEKCTY M MPOBEPUTH ceOs, MPaBUIBHO U
M3JI0’KEHO COJEpKaHuE.

TexHrka KOHCIIEKTUPOBAHMS:

— KOHCHEKTUPYS KHUTY OoJiblIoro 00bEMa, 3amuch CIeAyeT BECTH B 0OIIei
TeTpaju;

— Ha Ka)XJI0M CTPAaHMIE CJIEBAa OCTABJIAIOT MOJA IMMPUHOK 25-30 MM [J1a 3amucu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKMX 3aME€YaHU, BOIPOCOB;

— Ka)k/1asi CTAaHULA TETPa i HyMepyeTcs;

— /111 IOBBILIEHUS! YATAEMOCTH 3aIMCH OCTABIIAIOT UHTEPBAJIbl MEX]Y CTPOKaMH,
a03a1aMu, HOBYIO MBICIIb HAYMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCHEKTUPOBAHMM ILIMPOKO MCIOIB3YIOT pa3IMYHbIe COKpPALLEHUS U
YCIIOBHBIE 3HAKH, HO HE B yIIEpO CMBICIY 3amucaHHOro. PexoMeHayeTcs MpUMEHSTh
o0uIeynoTpeOuTeNbHbIE COKpAIleHHs,, Hampumep: M.0. — MOXeT ObITb, TOC. —
rOCYapCTBEHHBIN; 1.0. — JOIHKHO OBITH U T.II.

— HE CIeOyeT COKpalmaTh MMEHa M Ha3BaHWS, KpOME O4YE€Hb YacTo
HOBTOPSIIOLIUXCS;

— B KOHCIIEKTE€ HE JOJDKHO OBITh MEXaHMYECKOTO MeperuchbiBaHUs TeKcTa 0e3
IPOAYMBIBAHHUS €r0 CONEPKAHMS U CMBICJIOBOI'O aHAJIM3A.

CamocrositenbHast paboTa CTYJEHTOB SIBISieTCS BaxkHeumed ¢opmoil yuebGHO-
Mo3HaBaTenabHOro mnporecca. OCHOBHAsA 1LI€Nb CaMOCTOSITENbHONU pabOThl CTyIEHTa MpHU
U3YYEHUM JUCUUIUIMHBI — 3aKPENHUTh TEOPETUYECKUE 3HAHUS, IOIYYEHHBIE B XOJI
JEKUMOHHBIX 3aHATHH, a Takke cPOpMUPOBATH MPAKTUUYECKUE HABBIKU MOJATOTOBKU B
obmactu Mmartematuku. CaMmocTosTeNbHas paboTa CTyAE€HTa B MPOLIECCE OCBOCHUS
JUCLUUIUIMHBI «MaTtemMaTHuKa BKIIOYAET:

— V3y4E€HUE OCHOBHOMW U JIOMOJHUTEIBHOM JIUTEPATYPHI IO KYPCY;

— paboTy C 3IEKTPOHHBIMHU YIEOHBIMU PECYPCAMU;

— U3y4eHUE MaTepUajIOB NEPUOIUYECKON ITeUYaTh, UHTEPHET PECYPCOB;

— MOATOTOBKY K TECTUPOBAHHUIO;

— UHAUBUIYyaldbHbIE W TPYNIOBbIE KOHCYJIbTAMKU N0 HanOoOJee CIOXHBIM
BOIIPOCAM.

Ha camocrosTenpHyto paboTy CTyneHTOB oOTBOAUTCA 116 yacoB ydeOHOro
BpeMeHu. Hauvanmom opranuzanuu Jo00H caMOCTOSTETBHOW pabOThI JOHKHO OBITh
MPUBUTHE HABBIKOB U YMEHUU IpaMOTHOM pabOThl ¢ YUCOHOM M HAy4YHOH JTUTEPATYPOM.
OTOT mpolecc, B MEPBYIO OYEpelb, CBS3aH C HAXOXKJACHHEM HEOOXOIUMOM st
YCIICIIHOTO OBJaJIeHUs] y4eOHBIM MaTepuajoM JutepaTypoil. CTyAeHT NOKEH yMEeTb
noJib30BaThesl (OoHAaMHU OUOIMOTEK U CIPaBOYHO-OMOIMOTrpaPUUECKUMU W3IaHUSIMH.
CryneHTbl 171 TIOJHOLIGHHOTO OCBOGHHSA Y4YeOHOTro Kypca JOJDKHBI COCTaBIISITh
KOHCIIEKThI KaK MPH MPOCIYIIMBAHUM €Tr0 TEOPETUYECKOM (JIEKIMOHHOW) YacTh, TaK U
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MpU MOATOTOBKE K MPAaKTUYECKUM (CEMHUHApCKUM) 3aHATUAM. JKenareiabHO, 4TOObI
KOHCIIEKTBI JIEKIUH ¥ CEMUHApOB 3alUCBHIBAIINCH B JIOTMYECKOM I10CIEL0BATEIbHOCTH
W3y4YEHUsI Kypca M COJIEpXKaINCh B OIOHOW TeTpaau. BeneHue KOHCIIEKTa SIBIIAETCS
HE0O0XOMMBIM BUJIOM YU4eOHOM /1eATeabHOCTH. [I0CKOIBbKY KOHCIIEKT:

— B IOJHOM 00bEME OLICHMBAETCs KaK Pa3sHOBUJHOCTh MMCHMEHHOI'O OTBETa Ha
M3y4aeMbI€ BOIIPOCHI;

— chayXuT 0a30 JUIg YCTHOIO OTBETa Ha CEMHUHape MO0 OJHOMY M3 BOIIPOCOB
paccMaTprUBaeMOro IUIaHa;

— CBEJICHMS U3 KOHCIIEKTa MOTYT BBICTYIIaTh B KA4€CTBE UCTOYHHMKA JOMOJHEHUMN
K OTBETaM JPYTUX CTYIEHTOB.

Opranuzanusi TEKyIIero KOHTPOJS 3HAHUM, YMEHMM M HAaBBIKOB OOYYarOIIMXCS
OCYILECTBIIAECTCS IIYTEM TECTUPOBAHMUA.

DopMOi UTOrOBOr0 KOHTPOJISI SIBJISETCA 3K3aMEH. DJK3aMEH COCTOMT M3 JBYX
TEOPETUYECKUX BOIIPOCOB.

7. OHEHOYHBIE CPEACTBA JUIs1 KOHTPOJIS YCIIEBAEMOCTH

7.1. ITacnopT (pOHIA OLIEHOYHBIX CPEJACTB

Ne Kontpoaupyemble pazaesl (TeMbI) THCHUATIIAHBI Haumerosanue onenoxnoro
n/n cpeacTBa
Pasmen 1. AJITEBPA YcTHBIH oTIpoC

I. Konrpoinbsnas padorta
[TpakTryeckas padbora
Pazgen 2. OCHOBBI TPUTTOHOMETPUI VYerHbll onipoc

2. TectupoBanue
[TpakTnueckas pabora
Pasznen 3. ®YHKIMN X CBOMCTBA U TPA®UKH VYcrHbli onipoc

3. Pedepar
[TpakTnueckas pabora
Pazgen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIN3A VYeTHblii onpoc

4, KonTtponsras pabora
[IpakTryeckas pabora
Pazgen 5. YPABHEHUSI 1 HEPABEHCTBA VYceTHbli onpoc

5. KonTtpomnsras pabora
[IpakTryeckas pabora
Pazgenr 6. KOMBMHATOPUKA, CTATUCTUKA 1 TEOPUS VYceTHbli onpoc

6. | BEPOSITHOCTEH TectupoBanue
[IpakTryeckas padoTa
Pazgen 7. TEOMETPUSL YcTHBI onpoc

7. Pedepar
ITpakTrdeckas pabora

7.2 Kpurepum OleHKH

KonTpomb u oOumeHka pe3yinbTaTOB  OCBOCHHS  JHUCIHUIUIMHBI  OCYLIECTBIISIETCA
IIPENOIaBaTEIEeM B IMPOIECCE MPOBEICHMS INMPAKTUUYECKUX 3aHATHUM, TECTUPOBAHUS, a
TaKXe€ BBINOJHEHUS CTYJEHTAMU WHIUBUIYaJIbHBIX CAMOCTOATENBHBIX 33/ IaHUMN.

YCcTHBIM OMpoOC. YCTHBIM OTBET — OTO PAa3BEPHYTBIM paccka3, BKIIOYAIOLINN
TEOPETUUECKUE MATEPUAIbI U MPUMEPHI UX MPUMEHEHHS. Y IOBJIETBOPUTEIbHAS OLIEHKA
CTaBUTCS, €CJIH CTYACHT IEMOHCTPUPYET HETTyOOKHE TEOPETUUECKHE 3HAHUS, TIPOSBIISET
cnabo cpOpMUPOBAHHBIE HABBIKM aHANIM3a SBJIEHUH W TPOLECCOB, HEIOCTATOYHOE
YMEHHE JIeJIaTh apryMEHTUPOBAHHBIE BBIBOALI M MPUBOAUTH MPUMEPHI, MMOKA3BIBAET HE
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JOCTaTOYHO CBOOOAHOE BIAJACHHE MOHOJIOTMUECKOW  peublo, TEPMHUHOJIOTHUEH,
JOTMYHOCTBIO U TOCJIEI0BATENbHOCTRIO M3JI0KEHUS, JENAeT OMMOKU, KOTOPbIE MOXKET
HCIIPABUTH TOJBKO ITPU KOPPEKLNUH MPETIOJABATEIIEM.

Pedepar. Ilpoaykt camocToATenbHOM pabOThl CTYACHTA, MPEACTaBISAIOMMNA COOOM
KpPaTKO€ H3JI0KEHHWE B NHCbMEHHOM BHJIE IOJIYYEHHBIX PE3YJIbTATOB TEOPETUYECKOTO
aHanm3a OmpeAeNieHHOW HaydHOW (y4eOHO-HCCIeIOBaTeNIbCKOM) TEMBbl, TJ€ aBTOP
packphIBaeT CyTh HCCIEAyeMOW MpoOJIeMbl, MPUBOAUT pa3IUYHbIE TOYKH 3pEHHUA, a
TaKKe COOCTBEHHbIE B3I Ha Hee. Pedepar oneHuBaeTcss MO KOJHMYECTBY
MPUBJICYEHHBIX HCTOYHUKOB, TNIyOMHE aHaimu3a MpoOJIeMbl, KayecTBE OOOCHOBAHMUS
aBTOPCKOM MO3ULUU, TTTyOMHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIIbHAS OLIEHKA CTaBUTCS,
€CJIM TeMa OCBElIeHA JIUIIb YaCTUYHO, JOMYIICHb! (PaKTUYECKUE OLIUOKU B COACPKAHUU
pedepara, HIM HUMEIOTCS  CYHUIECTBEHHbIE OTCTYIUIEHHMS OT TpeOoBaHUM K
pedepupoBaHuIo, WM HETOIHbIE OTBETHI Ha JOMOJIHUTEIIbHBIE BOIPOCHI.

Tecr. Cucrema CTaHIAPTU3UPOBAHHBIX 33JaHUW, IO3BOJSIOIIAS  ABTOMATU3UPOBATH
poIeypy U3MEpPEHUs] YPOBHS 3HaHUW U YMEHUN o0ydaromerocs. TecT OlleHUBaeTCs 1Mo
KOJIMYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 50%.).

Kontpoabnas patGora. [lucbmenHass npoBepouyHass paboTa, HpelcTaBisiiolas coOoi
U3JI0’)KEHHE OTBETOB HAa TEOPETUUYECKHUE BOIIPOCHI IO COACPIKAHUIO YU€OHOM THUCIUTIITMHBI
W pelleHHne MpaKTHYeCKuX 3amaHuii. PaboTa oreHmBaeTcs yaOBIETBOPUTEIHHO, €CIH
BBITIOJTHEHO HE MEHEE IMOJIOBUHBI pa0OThI WM JIOMYIIEHO B HEl He Oosee BYX rpyObix
omuOOK WM He Oojee OAHOM TpyOOii OMMOKU U OJTHOTO HEeJ04YeTa, WU He Oosee IBYX -
TpPEeX HErpyObIX OIIMOOK, WJIM OJHOW HEerpyOoi OmMOKA U TpeX HEIO0UETOB, WIH IMPHU
OTCYTCTBUU OLIMOOK, HO MPU HANUYUU 4-5 HEAOUYETOB.

IIpakTtuueckass padora. Ilpaktuyeckas pabora — 3TO 0COOBI BUA JEATEIBHOCTU
oOy4aroIerocsi, 4YTO TMOJApa3yMEeBaeT BBIMIOJHEHUS PA3HOIUIAHOBBIX 3aJaHUM, HeE
CBA3aHHBIX ¢ 00Opa0OTKON TEOPETUYECKOro Marepuana. Bo BpeMsl BBIIOJHEHUS CTYIEHTY
HE0OXO0IMMO HCIOJIb30BaTh PaHee MOJyYeHHbIe TeopeTuueckue 3HaHus. [lonoxurensHas
OLICHKA CTAaBUTCS, €CJIM BBINOJIHEHBI BCE 3aJaHUs IPAKTUUECKOW pabOThI C 3aMEUaHUSIMU;
CTYJEHT OTBETUJI Ha BCE KOHTPOJbHBIE BOIIPOCHI C 3aMEYaHUSIMU.

Kpurtepun oneHky 3HaHMH 00y4al0IIUXCS B LEJIOM 110 IMCHHUILIHHE

«OTJMYHO» - BBICTABISIETCS OOydarIIeMycsi, TOKa3aBIIEMy BCECTOPOHHHE,
CUCTEMaTU3UPOBAHHbBIC, TTTyOOKHE 3HAHUSI YIEOHON MPOrpaMMbl JUCITUIUIMHBI U YMEHHE
YBEPEHHO NMPUMEHSTh UX Ha MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE U
MpaBUWIbHOE 00OCHOBAHUE MPUHSTHIX PEIICHUN;

«XOpomIo» - BBICTaBIsETCS OOy4alolleMycsi, €clii OH TBEpPAO 3HAeT MaTepual,
rPaMOTHO M IO CYHIECTBY M3JIAraeT €ro, yMEEeT NPUMEHSTh IMOJYYEHHbIC 3HAHUS HA
IIPAKTUKE, HO JIOITYCKAET B OTBETE WJIM B PELICHUH 3371a4 HEKOTOPbIE HETOYHOCTH;

«YyJIOBJIETBOPUTEJBLHO» -  BBICTABIETCS  OOydYaromemycs,  IOKa3aBIIEMY
¢dbparMeHTapHbIl, pa3pO3HEHHBIM XapaKTep 3HAHWUW, HEIOCTATOYHO MPABUIIbHBIC
bopMynUpoBKH 0a30BbIX MOHATHI, HApPYIIEHUS JIOTHYECKOM IMOCIeI0BaTEIbHOCTH B
W3JI0’KEHUH IPOrPpaMMHOI0 MaTepuaia, HO IPHU 3TOM OH BJIAJIEET OCHOBHBIMU pa3ieiaaMu
y4eOHOI MporpamMmbl, HEOOXOAUMBIMU I JaldbHEHIIero 00y4eHus: U MOKET MIPUMEHSTh
MOJIYYCHHBIE 3HAHUS 110 00pa3Ily B CTAHJAPTHON CUTYaIuH;

«HEeY/I0BJIETBOPHUTEJILHO» - BBICTABIAECTCS OOYydYalOIIEeMYyCs, KOTOPBIH HE 3HaeT
OompIIIel YaCTH OCHOBHOTO COJCP)KAHUSI YU4E€OHOU MpOrpaMMBbl TUCIUIUIMHBI, JOMYCKAeT
rpyobie omuOku B (OPMYIUPOBKAX OCHOBHBIX TMOHATUN JTUCHUIUIMHBI U HE YMEET
HCMOJIb30BATh MOJYYECHHBIE 3HAHUSA MPU PEIICHUH TUITOBBIX MTPAKTUYECKUX 33]1a4.
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7.3 OneHoYHBIE CPeACTBA VIS IPOBEeHUs TeKyLel aTTecTAluu

Texymuii KOHTPOJIb MPOBOAUTCA B popme:
- NHIUBUAYaJIbHBIN YCTHBIM OITPOC

- IUCbMEHHBIN KOHTPOJIb
- TECTUPOBAHHUE 110 TEOPETUUECKOMY MAaTEPUAITY
- IpaKkTU4ecKas pabora
- 3aiuTa pedepara

®opma IIpakTnyeckn | JInyHbie IIpumepnl
3HaHus Ymenus H ONBIT | KAaYeCcTBa OLICHOYHBIX
aTTecTaluu
(BJageHue) o0yuaromerocsi | cpeicTB
Vel KonTpons 3HaHui OreHka yMeHus OreHka Orenka KonTpospHbIE
(MMCHMEHHBIN) | 1O OTMpENENeHHBIM | Pa3audaTh HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 110
ompoc 1o | mpobiemam KOHKPETHBIE paboTsI ¢ OTIEpaTUBHO U TeMaM
TeMaM MOHATHSA JUTEPATYPHBIM | Ka4eCTBEHHO MpUIIATaloTCs
U UCTOYHUKAMH | OTBEYaTh HA
NIOCTaBJICHHBIE
BOIIPOCHI
Pedepars KonTpons 3nanuit Onenka ymeHus Onenka Onenka Temsbl
IO OIPEACICHHBIM | pa3inyaTh HaBBIKOB CrocoOHOCTH K | pedeparoB
npobnemam KOHKpETHBIC paboTsI © CaMOCTOATENBH | MPHJIATAIOTCS
MOHSTHUS JIUTEepaTypHBIM | Oif paboTe u
Y UCTOYHUKAMHU | aHAIN3Y
JIUTEPATypPHBIX
HUCTOYHHUKOB
IIpaxktnyeckue | KoHTpouss 3HaHUA OreHKa yMeHus Orerka Orenka Tewms! paboT
paboTsl TEOPETHUECKHUX paborats ¢ HaBBIKOB CIIOCOOHOCTH TIPUIIATAIOTCS
OCHOB MaTeMaTHKH, | MaTeMaTHYeCKUM | paboThI ¢ OTIepaTUBHO U
BO3MOXKHOCTEH H anmapaToM MOHATHSAMH, Ka4eCTBEHHO
MPUHIUIIOB 3HAHUH, (hopmynamu, peiaTth
UCTIOJIb30BAHUS UCIIOJIb30BATh €r0 | YMEHHAMH MIOCTaBJICHHBIE
MaTEMaTHYECKUX IPH PELICHUN OPUMEHATh UX | Ha
3HaHUH IpU MIPAKTUIECKUX MIPU pELICHUU MPaKTUIECKUX
BBINOJTHEHUH 3aj1ad. KOHKPETHBIX paborax 3aauun
[IPaKTUYECKOU 3a7a4 u
paboThI apryMeHTHPOBA
Th PE3yJbTATHI
TectupoBanue | Kontposns 3HaHUI OreHka yMeHus OreHka Orenka Bompocsl
IO ONIPEAEIEHHBIM | pa3inyaTh HaBBIKOB CIIOCOOHOCTH MpUIIATaloTCs
npobiemam KOHKPETHBIE JIOTHYECKOTO OIEpPaTUBHO U
MTOHSTHUS aHam3a u Ka4eCTBEHHO
CHHTE3a IpH OTBEYaTh Ha
COTIOCTABJICHUU | TIOCTaBJICHHBIE
KOHKPETHBIX BOIIPOCHI
MOHTUH

IIpumepHbIe TeCTOBBIE 3aJaHUS

1. ®ynkuus y=3x2+5x-7 HAa3bIBACTCS:
1. -nuHeiiHas;
2. -TIIOCTOSIHHAS;
3. -KBaJpaTUYHas;
4. -npsimasi IpONOPLUUOHATBHOCTb.
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2. Eciu uist mo6oro x 'y obunactu onpenenenus Gyakmuu T f(-X)=f(X), To dynkms
Ha3bIBACTCS:

1. -neuernas;

2. -yeTHas,

3. -mepuoauveckas;

4. -MOHOTOHHas.
3. @yukys y=a" Ha3bIBACTCA:

1. -cTeneHHOM;

2. -MOKa3aTeIbHOM;

3. -norapudmuyueckoi;

4. -KBaJpaTUYHOM.
4. Pazgen reomerpun. B KoTopom n3ydaroTcsi cBoicTBa QUIyp B IPOCTPAHCTBE
Ha3bIBACTCS:

1. -nnanumerpus;

2. -CTepeoMeTpus;

3. -aHaJIUTHYECKasi TeOMETPUS;

4. -eBKJIUJIOBA T€OMETPUSI.

7.3.1.Bonipocsl it MOATOTOBKH K 3a4€TYy.
1.MHOX€eCTBO NEHCTBUTEIBHBIX YhCe. JIeHCTBUS Ha/ NCHCTBUTEILHBIMU YUCIAMU.
2 Ilpubmmxkennblie BerauciaeHus. OKpyriieHne npuOIMKeHHBIX 3HAUCHUI BEJTUYHH.
3.JleiicTBus HaJ IPUOJIM>KEHHBIMH 3HAYCHUSIMH BEJTMYHH.
4 Ilonsarue crenenu. CBOMCTBa CTEIICHEH.
5.Ilonsarue xkopHs. CBOMCTBa KOPHEM.
6.Jlorapugmsl. CBoiicTBa JTOrapugmMoB.
7.0npenenenue gorapupma. Teopemsl JorapudmupoBanus. HatypanbHbie
J0TapuMBI.
8.Ynopsnouenasie MHOXKecTBa. [lepecTaHOBKHY 1 pa3MEIICHHS.
9.0cHOBHOE JIOTaPHU(PMUICCKOE TOXKICCTBO U IPYrUe JorapuMuIecKre TOXISCTBA.
10.MuoxecTB0. OCHOBHBIC TIOHSTHS.
11.MppanmonanbsHele yncia.
12 Pa3BuTHE IMOHATHS O YHUCIIC.
13.KoHeuHble U OECKOHEUHBIC IECITHYHBIC TPOOH.
14 .Oxpyriienne npuOIMKCHHBIX 3HAYCHUI BEJIMYUH.
15.0cHOBHBIE MOHATHS TPUTOHOMETPUH
16.0OcHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA
17.®opmynsl npuBeAeHUS
18.DopMyIbl CIOKEHUS
19.TpuronoMerpuyeckrie ypaBHEHHsI U1 HEPABEHCTBA
20.®yakumu. O6JacTh ONPEACICHUS U MHOXKECTBO 3HAYECHUM (PYHKITUN
21.CpoiicTBa QpyHKIIUHU
22.I'paduku d51eMEHTapHBIX (QYHKIIUMA

7.3.2 Bonpocsl 1J1s1 IPOBEACHUS IK3aMeHAa

1. Ilenble ¥ pallMOHAIIBHBIE YUCIIA.
2. [lepnieHaUKyIspHBIE IPAMBIE B IPOCTPAHCTBE.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

ApudpmeTndyecknil KOpeHb HATYPaJIbHOM CTENEHH.
[TapannenbHble IpsAMbIE, IEPIEHIUKYISIPHBIE K TUIOCKOCTH.
CreneHb ¢ pallMOHANBHBIM U IEMCTBUTEIBHBIM MOKA3aTEIEM.
IIpu3Hak nepneHauKyIspHOCTH IPSIMON U MIIIOCKOCTH.
CrenenHas QyHKLHMS, €€ CBOMCTBA U rpaduK.

Teopema o npsiMOH, NEPIEHANKYISIPHOU K IUIOCKOCTH.
B3aumHo oOpaTHble PyHKIUU.

PaccrostHue OT TOYKH 710 MIIOCKOCTH.

PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA.

Teopema o0 Tpex nepHeHIuKyIsIpax.

HppaunoHallbHbIE ypaBHEHUS.

Yroa Mexay NpssMOU U IIIOCKOCTBIO.

[Toka3zaTtenpHas GyHKINS, €€ CBOMCTBA U IpaduK.
JIByrpaHHbIN yroJ.

Iloxa3arenbHblEe ypaBHEHUS.

[Ipu3HaK nepneHauKyIIpHOCTH ABYX IIIOCKOCTEN.
[TokazaTenbHbIE HEPABEHCTBA.

[IpsstMOyTOIBHBIN NTapalICIICIUIIE]].

CucreMa nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB.
Jlorapudmsbl.

CgaoiicTBa jorapupmMoB.

Omnpenenenue cuHyca, KOCHHyca U TaHT€HCa yIJia.

3HaKu CUHYca, KOCUHYCa U TaHT€HCA.

Jlorapudpmuueckast pyHKIUS, €€ CBOMCTBA U Tpa(UK.
3aBUCUMOCTb MEKy CHHYCOM, KOCUHYCOM M TAHT'€HCOM OJJHOTO M TOT'O K€ yTJIa.
Jlorapudmudeckue ypaBHEHUSI.

TpuronomeTpruyeckue TOXIECTBA.

Jlorapudmudeckue HEpaBeHCTBA.

IIpenmer ctepeoMeTprn. AKCMOMBI CTEPEOMETPHUHN.
[TapasenbHble IpsMbIE€ B TPOCTPAHCTBE.

[TapaynenbHOCTh TPEX NPSMBIX.

@opMyIbI IPUBEICHMUS.

[TapamienbHOCTE NPSMOU U IIJIOCKOCTH.
CkpemuBaromuecs npsiMble.

YpaBHEHHE COS X = 0.

YpaBHeHHE sin X = q..

OOpaTHble TPUTOHOMETPUYECKUE (DYHKLIUH.

VYTIIBl € COHANPaBJIEHHBIMU CTOPOHAMU.

YpaBHeHue tg X = a.

Yroia Mexay NpsMbIMH.

OO6nacTh onpeaeneHus ¥ MHOKECTBO 3HAUCHUH TPUTOHOMETPUUECKUX (PYHKITUM.
[TapaienpHbIE IIOCKOCTH.

YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTH TPUTOHOMETPUUECKUX (DYHKLUH.
CaoiicTBa (pyHKIINHU Y = COS X U €€ TpaduK.

Terpasap.

CaoiicTBa (DyHKLIMHU Y = sin X U €€ rpaduk.
[Tapannenenunen.

CaoiicTBa (hyHKIMHU y = tg X U ee TpaduK.
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10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

7.3.3 llpumepsl 3a1a4 Ha U@ depeHIUPOBAHHBIN 3a4eT/IK3aMeH

Marepuajbl TEKYILIEr0 KOHTPOJIS 3HAHUU CTYIeHTOB
IIpakxmuueckue 3a0anus.

. Haiinure 3HaueHue BboIpakxeHUs a® (a'4)2 +a”:a npu a=-2
. Haiitn sHauenme Gpynxumm:y = 4> + 6x°° + 3, mpu x = 0,25

. Beruncaure 3HaueHue apodu S5a-2b  ecnu 8a-3b=0

3a-b

. I3 hbopmynel miomaam cekropa S=IIR% BbIpasuTe paanyc R

360

. Beraucmuts “V640

3410

. Haiiiure 3Hauenne Beipaxkenmst 24V6+(V27-V32)°

3
. HpeI[CTaBBTe BBIPpAKCHUC __a B BUAC CTCIICHU C OCHOBAHUCM d.

a’aVa

. Haitru: (2x2+ 3x°° - 2) mpu x=9

. Haitnute 3HaueHne BoIpakKeHUs a*+ha+d npu a=-2.

2+a
. BekTop a coctaBiseT ¢ MOJIOKUTEIbLHBIM HampaBieHnem ocu OY 120°.
Haiitu xoopaunaty Y BEeKTOpa a, €CJIM U3BECTHO, YTO | a | =23

HaiizuTe 3HaUCHNE BRIpAKEHHS a’-8a+16 npu a=2.
a-4
HaiinmuTe miomanps deThIpEeXyrojibHUKA C BeplIMHAMH B Toukax A(-4;-1),
B(-1;-1), C(6;3) u D(-5;3)
TIpy KAKMX 3HAYCHHSX X KBAAPATHBIA TPEXUICH X°— 5X + 6 paBeH HyIo?

CKOIBKO CymicCTBYCT crmoco0oB paccaiuTb 8 rocTe Mo BOCbMU MeCTaM 3a
CTOJIOM

Bbruncianthb ckanspHoe npousseneHue ach, eciau a=8, b=5u L (a,b)=x
[Mponorenmuporats: logex= 2logca+logch-1
[IponorapudmupoBaTh 10 OCHOBAHHIO a X=ah:C
Haiigure paccrosuue mexay Toukamu C(-15) u D(4,5)
7
Boruncnuts :L0gg 16 + L0gy7 9
. 3anumuTe B BUJe OECKOHEYHOM MEePHUOIUIECKON Tpodu unca:

3ul
7 6
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21. HalinuTe 3Ha4E€HUE BBIPAKCHUS V7 - A5

V75 N7+5

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

Log 10+1
23. Beruucnuts : 2,5 092,5

2-Log 10
24. Beruuemuts : 57 %%

25. lano: AABC, L A= 90°, AB = 90cm. Uepe3 cropony AC mnpoBeneHa
IJIOCKOCTh 0, oOpasyromiasi ¢ 1iockoctbio AABC yron 30° . Bbrumciauts
paccrosiHue OT BepIIMHbI B 10 mockocTu a.

26. CpaBHUTH: 7% 4%

27. B npsmoyronsHoM TpeyroiasHuke ABC yron B- npsmoii, AB=3,CB=4.
Haiinure ckansipuoe npoussenenne CA°CB.

28. Boruncints: 6472 - 412 - (8%) 2,

7.4 OueHoYHbIE CPeACTBA J1JIsl MPOBeAeHHs MPOMEKYTOUHOMH aTTeCcTAlU
TECTBI.

B mapke mocaxeno 100 nepeBneB: G6epe3 u | 1 | 60
kieHoB. bepesbl coctaBisaor 30% ot Beex | 2 | 70
nepeBbeB. CKOIBKO KJIEHOB B Mapke? 3180
4 | npyroii oTBET
Cxonbko kBagpaTHeix MeTpoB B 10% ot 1 |1 | 1000 M°
ra? 2 | 100 m°
3[10m°
4 | npyroii oTBET
YHIpocTUTh BRIpaXXEeHUE: 1]2(x-2)
20+4 2 | 2/(x-2)
0> -4 3 | 2+(x-2)
4 | npyroii oTBET
Haiinute cpeanee apupmernyeckoe uncen: |1 | 8,44
7,82; 8,24, 9,26. 28,42
318
4 | npyroii oTBET
Brraucoure: 1| 28h28
11 2 | 8ho8
2.22.24.28 312
4 | apyroii oTBET
Haiinure x u3 nponopuuu: 1191/210
2 1 90/210
3192/210
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1,3:7=0,56:% 4 | Apyroii oTseT
7 | Pemute HepaBeHCTBO: 1),.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBET
8 | Pemmte HEpaBEHCTRO: 1| (—o;0]U(3;+x)
0 <0 2 | (—=;0]
3-6 3 | [Bi+e)
4 | apyroii oTBET
9 | Pemute HEPaBEHCTBO: 11[-1;1]
& -1<0 2 | (-1; 1)
3((-1;1]
4 | npyroii oTBET
10 | Pemnute ypaBHEHUE: 1 | x=0, x=4
46-6°=0 2 | x=0
3 | x=4
4 | npyroii oTBET
11 | Pemure ypaBHEHHE: 1 |x=15 x=9
0 2 | x=-15
3 4t 3 | x=-9
4 | npyroi oTBET
12 | Pemnute ypaBHEHHUE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyroii oTBET
13 | Haiiti o6macte onpeaeneHust GyHKINU: 1 | x<6
. 1 2 | x>6
6—6 3 | x>0
4 | npyroi OTBET
14 | YkaxuTe TIpU Kakux 3HAYEHUAX X QyHKIHS | 1 | (—o0;—/2) | (+/2;+00)
0=-8°+2 npUHAMAET  OTPHIATENIbHbIE | 2 (—~2:42)
3HAYCHUS 3| (V24
4 | npyroii oTBET
15 | Haiiaiure msaThiid  wieH Teomerpuyeckoi |1 | 1
nporpeccud, eciiu § =1 u = 1 2 116
2 J——
15
3| L
18
4 | npyroif OTBET
16 | Haiigure koopauHaThl cepeauHbl otpeska | 1 | (2; 3)
MN, eciiu M (1; 2); N (3; 4) 2 1(0;0)
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31(1;1)
4 | npyroii oTBET
17 | Haiinutre paauyc OKpYKHOCTH, omnucaHHoH | 1 | /365
OKOJIO TPSIMOYTOJIBHOTO TPEYrojbHUKA C 2
katetamu 13 cm u 14 cm 2 115 em
3 |16cm
4 | npyroii OTBET
18 | Haiinute cropoHy KBajpara, paBHOBeIHKOro | 1 | 12 cm
MIPSAMOYTOJIBHUKY CO CTOpOHaMU 3 cM U 4 cM | 2 J13 oM
3|14 cm
4 | npyroii oTBeT
19 | Haiigure IJIONIA b npaBuiibHOTO | 1 % oM
TpPEYroJibHUKa CO CTOPOHOH 3 cM 4
2 [9em’
3| 3 cem?
4 | npyroii oTBET
20 | Hatigure  pagmyc  okpyxkHOCTH, eciu |1 | 57/6 cm
LEHTpAIIbHOMY yriy B 150° COOTBETCTBYET | 2 | 6 cM
ayra JJIMHOW 27 cM 3|1lcum
4 | npyroii oTBET
Bapuant Ne 0 — 1
No c BapuaHTsl 0oTBEeTOB
wp |COAEPKanNE 3anaHus A 5 B T i
2
1 Haiiti 75% ot umncna: (0,75:3 -9 |-6 6 5,25 7 0,6
a c 1
Yupoctuts (— +—— 2) .
2 c a a-c 0,5 1 0 %) 4
-1
Y BBIYUCIUTB ipu a =2, ¢ =0,5
o\t 0
3 Beruuciute: 0,1253 +(§) 474 6 4,75 |2 1 0,25
Haiitu o6macth onpenenenus pyHkuuu: (X > 2 X #2
4
y =lg(9x — 14— %) X<7 X#L x#2 x>2 X#7
Pemuth nokazarenbHOE HEPABEHCTBO:
S) 05> 025 X<-2 [x>-2 |x<2 [x<0 [x>0
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Pemuth orapu(h)MUUECKOE YpAaBHEHUE: | X =+ +/8 _ _ _
6 log,(3x? + 10) = 2 %) X=5 [x=5 |x=5
Pemnts Tpuronomerpuyeckoe RSP R .00 (i
[/ |ypaBHEHHE: 6 X=% x:§+nk 3
sinx =0,5
Haiitu npon3Boanyo pyHKIUU
2
8 _ X 2 ~2 |6 2 0 1
x—1
U BBIUUCTUTH €€ 3HAUCHHE TP X = 2
9  |Pemmmts ypaBHeHne 21++2x-7=x |x=16 |x=18 x =4 x=18 x=28
P x=22 |x=28
B ocHOBaHMM IPSAMON PU3MBI JIEKUT
10 |¥Banpar. JlnaroHanb OCHOBaHH V2em, (242 4ot 12 end NP 46
JMaroHalib OOKOBOM T'paHH 2 CM. M oM’
Haiiti 00BbeM IIPU3MBL.
OtmBetnl: 1-A;2-B;3-14-A;5-B;6-B;7-B;8—-A;9- ;10T
Bapuant Ne 0 — 2
Ne C BapuaHTs OTBETOB
wp |COAEPKanNE 3anaHus A - B I i
Haiitu uncno, 80% koroporo 1
1 COCTaBIISIET %.(2,5_2)2 5 0,2 016 0,25 1
a+l1)’
Ynpoctuth % 5
2 Tear o 4 3 1 8 ~2
Y BBIYHUCIUTh TIPU @ = (EJ
0
3 Bbrumcmutb: 168/9:44/3-3 e lasz |12 1 0
Haiitu o6nacts onpeneneHus
4 |ymrumm: . X#25[x>2 [x#2 |xz1 |x=0
Y= 5x—10
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Pemnth nokazarenbHOE HEPABEHCTBO:
3) x+1 X X<2 [x>2 [x>1 |x>0 X>—1
5 -25>15
Petuth norapupmuyeckoe _
6 |ypaBHEHUE: . X=64 |x=40 |[x=4 x=1
256
4-logyx = 16
PemuTs TPUroHOMETPUUECKOE LIPS WWT P DU S
7  |ypaBHeHUE: ng 4 EVRES S ek
tgx=1
Haiitn mpown3BoHyt0 pyHKINN Y =
8  [SINX M BBIYHMCIIUTH €€ 3HAYCHHE II NERNL . 1 0
P X = 2 2
=7/6
9 Pemuts ypaBHEeHHE 0 3 4 | =3 * :30
x= x= X = _ X =
<x2—4x}\/x—3=0 x =4 x =4
VYroi nmpu BepIIMHE OCEBOTO CEYECHUS N
10 |KOHYca paBeH 90° , THaMeTp 2 ot 43 m 73 T A o T o’
OCHOBAHMS PAaBEH 2 CM. cm® oM’ 3
Haiitu 0o6Bbem KoHycA.
OtmBerel: 1-T';2-A;3-b;4-B;5-B;6-A;7-B;8—-A;9-T; 10— 1
Bapuaat Ne 0 — 3
Ne BapuaHTh OTBETAa
i ConepxaHue 3amaHus A B C D
. 5 2
1 Brruncnuts: > : 2§ +0,1|-0,25 25 025 |25 6,25
V106
2 Y1IpoCTUTE: —,/0,09 0,01 1 0,5 0,1
b J12 45
o 0
3 Haiitu umcio, ecnu 92 % ot 3TOro yncia 200 50 20 169,28
coctasJsieT 184
-4 9
YupocTurs: i
4 : o2 2 -2 0,25 |-0,25
Y BIUuCIuTh pu € =—0,5
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5 | Coxoamrs mo06e. 2x% +2x-12 2(x3+2x+5 2(x3_2-2x—10
P APOBE: 3x+9 6 12
2 2
6 |Ymopocturs: 2b—4b : 26" 1 ) -1 A
b+1 1+b b b |1-2b
Bbryucinuth KOOpIMHATHI TOUKH MepecedeHust (2;— 45
7 |byHKIHIA: 5) ' (1; 6) 0) " (2; 5)
y=5%+5 u y=-2x-9
. _ >7 _ < -
8 Pemmth HepaBeHcTBO: 3 —5(2x +4) > 7 K>_13lx<3 XS X <_3
2x 0,3
B paBHOOEIpeHHOI Tpanenuu oCTpbIN yroi
g [|paBeH 45°, Gokosast cropora 4+/2 oM, a 40 eni 124 o 148 eni? |64 on?
BEpXHEE OCHOBaHUE 6 CM.
Havitu miomaaes Tpanenumu.
Onpfz[enHsz, MPOXOJUT Jin Tpaduk GyHKIUH poxOL HE
10 =—0,5x"+2x-0,5 4epe3 Touky (4; - poxo |—
UT
3,5). JIAT
Oteets: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8D; 9)A; 10)C;
Bapuantr Ne 0 — 4
Ne C BapuaHThl OTBETA
wn onepkaHue 3aJaHUS A B C D
1 BeruncimTs: (91:3l—ﬁj:z 12 5 0,5 0,2
4 8 25)5
2 Haiitit 0,5 % ot uncia 10. 2 0,2 0,05 0,01
3 I(;IEI/ITI/I x w3 nporoprmu: 9,6 :1,2=(75-x) : 35 3 5.5 5
IIpescTaBuT B BU/IE CTEIICHH C OCHOBAHHEM . | ;
4 3 5 g |a a*
a 2, az . \/; a a
4x 4 42x=)) x 4y
5 YIpocTuTs: 5~ x2—yf 3
X" =y xX+y xX+y xX—=y xT -y
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5 Haiitn cymMMy KOpHEN ypaBHEHUS: 6 5 9 9
Bx+3)(3-2x)=0 8 8
. |x—6y=-2
7 Pemmnts cucremy ypaBHEHMI: { (8;:-1) |(-8;-1)[(-4;1) ((4;0)
2x-3y=5
8  |Pemmrs HepaBenctBo: 3(1-x)—-(2-x)<2 |[x<0,5 )(;;_ )((); ~ x>05
Haiiti mromans paBHOCTOPOHHETO
9 TPEYroJIbHUKA, BEICOTAa KOTOPOI'0 paBHA 243 43/5 ¢ 116 v |8 e 216\/§ CM
CM. M
aS?
=1 2§ 2
10  |Beipasuts h u3 popmymsr: S = 1/2—}1 h= as \h 2lh=— |h= 257
a 2 a a
OTtBeTHI:
1)B; 2)C; 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuaatr Ne 0 — 5
No C BapuaHnTh OTBETA
i oONEepXaHUE 3aJaHUA A B C D
8x> —0,5x 3 V6 |6 !
1 B : - = —— > ~ e
BIYUCIIUTE: f(x) 13— mpu- X 5 5 2 NG NE)
2 Haittu 27 % ot uucma — - 1 4 1
3 12 3 7
. . ) 2 _
3 Haiitu cymmy KopHei#t ypaBHenus: (x + 1)° = 10 |-3 10 3
11 —x
[IpencraBuTh B BU/I€ CTENIEHU C OCHOBAHUEM N: 5
3 5 4 I’l_
4 2t pt — 4 4n® 4n?
LA n
0,5n7"'-n”’
(a® —6a+9)4a+12) . [2(@%+ 2
5 YIpoCTUTh: +18 2a 2(a+3) [2(a-3)
2a-6 18)
Haiitu o6nacts onpeneneHus: GyHKIUU: .
6 | _ x-3 5T r#s k>3 x> -2
NXA+2
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. [4x-6y=26 |(2-
7 Pemnts cucremy ypaBHEHH: " 1(2;3) |(-3;2) |(2,-3)
5x+3y=1 3)
x 2x _1 1
8 PemmmTes HepaBeHCTBO: X_E_?SE X<6 xég X>—2 |[x< =2
[IpsitMOyTONBHUK CO CTOPOHAMU 6 ¢cM U § cM
o 251 2
9 BIIMCAH B OKpYXHOCTb. Haiitu muuny g oncm  [10mem |Smem
OKPY>KHOCTH.
2 4r’R B [2nR
10 |Boipazuts T u3 GopMyisl: g = 4z 2R r= e 2R\ T =27 \/% N\ a
T a

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

Bapuant Ne Q-6

No c BapuaHTs OTBETOB
wy |COAEpKanue 3ananus A . 5 - i
Haiitu 150 % ot uncna: |
1 0’4:(42_8’6j - [F15 |-015 |1 -1
5
YHOpocTuTh (l— ! j 4
2 P b a+b) b 0o |z |2 5 |1
v BeruuCuTh ip a=0,2 b=0
N1 .
3 | BbIYUCIUTE: ) \1e +4.39°(0,2 |45 15 5 1
Haiitu o6nacts onpeneneHus: GyHKIUU: T
4 1 x>0 [x#3 |x#0 x#— |x# 3nk
S 3
3sin3x
Pemmth moka3arenbHOE HEPABEHCTBO:  [X < —
) 3x-3 X>2 [X<2 x>1 [x>3
3 >27 3
Pemuth norapudpmMuyeckoe ypaBHeHuUe:
6 log,(x + 12) = 2 4 -3 10 -10 |1
Pemmnts Tpuronomerpuyeckoe
s
7 T — tg(x B g) _ nk 3nk 5 +mk |-3nk |0

42



Haiitu mpon3BoHy0 QyHKITUN:
8 y=(3x-1)(2-3x) -2 |1 3 6

Y BBIYHCIUTH e¢ 3HaueHue mpu x = 0

_ _ X x=3
9  |Pewmth ypaBHeHHE Vx+3=9-x x=6 [x=13 v=13 |lr=13
ITnomans oceBoro CedEHMA PAMOTO 1210|361 s [2n43
10 |uunuHAapa paBHa 12 cM”, BeicoTa 3CM. o o 4 em 3
cM

Haiitu 06bem munuHapa.

OmBetnl: 1-B;2-T';3-T;4-T;5-B;6-A;7-B;8-1;9—-A; 10— A,
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8.10INIOJIHUTEJIbHOE OBECHHEYEHHUE JUCIUIIJIMHbI

[Tpunoxenne 1. KpaTkuil KOHCIEKT JIEKIIMOHHBIX 3aHATHN
JEKITHA Ne 32
Tema: KITACCUDUKAIIUA CIIYUYAWHBIX COBBITUN. KIIACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HETIOCPEJICTBEHHBIM ITOJICUET BEPOSITHOCTU. IIPUMEPHI.

PesynpTar, wcxom ucnbITaHus Ha3bBaeTcs coObITHEM. COOBITUSMH SIBIISIOTCS:
BbINajieHne repOa win nu@psel, MONaJaHue B ILETb WIM MPOMaXx, MOSBICHUE TOTO WU
MHOTO 4YHUCJIa OYKOB Ha OpOIIEHHOM WrpaibHOMl KocTu. Jyis o0o3HaueHHs] COOBITHI
UCTIOJNIB3YI0TCA Oomblue OyKBbI TaTUHCKOTO andasuta: A, B, C u T.1.

Ecau npu ka)k1oM UCTIBITAaHUU, TTPU KOTOPOM ITPOUCXOAUT COOBITHE A, TPOUCXOIUT
u cobpiTue B, TO roBopsT, uTo A Bieder 3a coboi cobbiTue B (BxoauT B B, sBnsieTcs
JaCTHBIM ClTy4aeM, BapuanToM B) mim B BxitogyaeT coObitre A, n o6o3nauaror A & B.

JIBa cOOBITHSI HA3BIBAIOTCSI COBMECTUMBIMH, €CIIU TMOSBJICHUE OJHOTO U3 HUX HE
UCKJTIOYAET MOSABIICHUE JPYTOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

2 CcOOBITHS HA3bIBAIOTCS HECOBMECTUMBIMU, €CJIHM IMOSBICHHE OJHOTO W3 HHUX
UCKJTIOYAET MOSABJICHUE JPYTrOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

HecoBmecTtumocTh 6osiee yeM NByX COOBITHI B JaHHOM HCHBITAHUU O3HAYACT WX
MOMAPHYIO HECOBMECTHUMOCTb.

JIBa coObITHs A 11 B Ha3BIBatOTCS IPOTUBOMOJIOKHBIMHY, €CITH B JAHHOM HUCIIBITAHUT
OHM HECOBMECTMMBI M OJHO M3 HHUX o0s3aTenbHO mpoucxoauT. CoObiTue,
TIPOTHBOIONOKHOE COOBITHIO A, 0603Haa0T A .

CoObITHE Ha3bIBAaETCs JOCTOBEPHBIM (0003HA4YaeM (2), €Ciii B TaHHOM UCHBITAHUU
OHO SIBJISIETCS €IMHCTBEHHO BO3MOXKHBIM €TI0 UCXOJ0M, M HEBO3MOXKHBIM, €CIIM B JAHHOM
UCIBITAHUM OHO 3aBEJIOMO HE MOXET Mpou30ouTH. CoObITHE HA3BIBAETCS HEBO3MOXKHBIM
(o0o3Hauaem ), ecnu B pe3yibTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU30UTH.

CoObiTHE A Ha3BIBACTCS CIIYYaHBIM, €CJIH OHO OOBEKTHBHO MOXET HACTYIUTh WU
HE HACTYMUTh B JAHHOM UCIIBITAHUHU.

Anrebpa coObITHI.

CymMmoii coOeiTii A u B Ha3zweiBaercs coOeitie C = A + B, cocrosmee B
HACTYIJIEHUU 110 KpallHel Mepe 0OAHOro U3 coObITuil A mu B.

AHAJIOTMYHO CYMMOH KOHEUHOI'O YHucia cOOBITHH Aj, A,, ..., Ax Ha3bIBaeTCs
cobbiTue A = Aj+A;, + ... + Ay, cocTosiliee B HACTYIUIEHUH XOTs Obl OJJHOTO U3 COOBITHI
Al (1=1,.., k).

W3 onpenenenns ciueayer, uro A + B = B + A. ChopaBemiuBo Takke H
coueraTesibHOe cBoMcTBO. OHako A + A = A (a He 2A).

[TpousBenenunem coObiTuit A 1 B HaszpiBaeTcs coObiTe C = AB, cocrosiiee B TOM,
YTO B pe3yJbTaTe UCTIBITAHUS POU3OIILIN U COObITHE A, 1 coObITHE B.

AHAJIOTHYHO MPOU3BEACHHEM KOHEYHOro umciaa cooeitmii Al, A2, .., AK
Has3biBaeTcs coobiTie A = A1A2...AK, cocTosiiee B TOM, YTO B PE3yJIbTaTE HCIBITAHUS
MIPOU3OIILIN BCE YKA3aHHbBIE COOBITHS.

W3 onpenenenus HenmocpeACTBEHHO cienyet, uTo AB = BA. CnpaBemyinBel Takxke
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBL. OHaKo AA = A (a He AZ).

["'OBOpST, YTO COBOKYIHOCTh COOBITHI 00pa3zyeT MOJHYIO TPYIIY COOBITUM ISt
JAHHOTO WCIIBITAHUS, €CIIM €T0 PEe3yJbTaTOM 00s13aTeIbHO CTAHOBHUTCS XOTS ObI OJHO W3
HUX.
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PaccmoTpuM MonHYIO TPYIIy HOMapHO HECOBMECTUMBIX COOBITHHN Aj, Ay, ..., An,
CBA3aHHYIO C HEKOTOpPbIM HCHBbITaHMEM. lIpeanonokuM, 4YTO B 3TOM HCIBITAHUU
OCYILECTBIICHUE KaX10ro u3 coobituii Al, (i=1, 2, ..., K) paBHOBO3MOXXHO, T. €. YCIOBHUS
UCTIBITAaHUSL HE CO3JAI0OT IMPEUMYIIECTB B TMOSBICHUU KaKOro-mu0o cOOBITHS Tmepen
JPYTMMH BO3MOYKHBIMH.

CoObiTust Ay, Ay, ..., An, 0Opasyromye NOJHYIO TPYIITy MOMAapHO HECOBMECTUMBIX
Y pPaBHOBO3MOXKHBIX COOBITUM, HA3bIBAIOT AIEMEHTAPHBIMU COOBITUSAMU (®).

CoOpiTre A Ha3bIBaeTCs OJIAronmpusATCTBYIONINM cOObITHIO B, ecim HacTymieHne
coOBITHS A BIIeUeT 32 COOOM HACTyIUICHHE COOBITHS B.

Knaccuueckoe omnpeneneHue BeposTHOCTH. BepositHocThio P(A) coOwbitust A
Ha3bIBACTCSl OTHOLICHWE M/N dYHCIa AIEMEHTAPHBIX COOBITHIA, OJarONpPUSITCTBYIOIIUX
COOBITHIO A, K UHCITYy BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

P(A) =m/n.
CBOMCTBA BEPOSITHOCTH COBBITUS:

1. BeposiTHOCTH 1OCTOBEPHOTO COOBITUS paBHA 1. JIeHCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO TOJDKHBI O1aronpusTCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHM, T.€. M = N H,
cienoBareibpHo, P(Q) =m/n =n/n =1.

2. BeposiTHOCTH HEBO3MOXKHOI0 coObITUS paBHa (. B camoM siene, HeBO3MOKHOMY
COOBITHIO HE MOXKET OJIAarONPUATCTBOBATH HU OJHO M3 DJIEMEHTAPHBIX COOBITHA, T.€. M =
0, otkyma: P(@)=m/n =0/n =0.

3. BepossiTHOCTH Cily4ailHOrO COOBITUSL €CTh MOJOKUTENBHOE YUCIO, 3aKII0YEHHOE
MEXy HyJIeM U eAuHuLed. J[edCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronpHsITCTBYET
JIMILb YacTh U3 OOUIETO YKCclia 3JeMEeHTapHbIX coObITHH. [103TOMY B 3TOM citydae 0<m<n
u, 3Hauut, 0<m/n<1. CnenoBarenbno, 0<P(A)<l. T.o., BEpOSITHOCTH JIHOOOTO COOBITHS
yJIOBIIETBOpsieT IBOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpeneneHust BEpOSTHOCTU CIENYET, YTO FIIEMEHTAPHBIE COOBITHS
SBIIIIOTCS. PABHOBEPOSTHBIMHY, T. €. 00J1a/1at0T OJJTHON U TOH 7K€ BEPOSTHOCTBIO.

CoObITHS, BEPOSTHOCTH KOTOPHIX OYEHBb MaJIbl (OJM3KH K HYJIO) WM OYEHBb
BeIMKHM (OJMM3KM K €IMHUIIE), Ha3bIBAIOTCS COOTBETCTBEHHO NPAKTUYECKU
HEBO3MOXHBIMH WUJIU MPAKTHYECKH TOCTOBEPHBIMU COOBITHSIMHU.

CTATUCTUYECKOE OITPEJEJIEHUE BEPOATHOCTHU COBLITUA U
YCJIOBUA EI'O IPUMEHUMOCTU. [TPUMEP.
CratucTHYEeCKON BEPOSTHOCTHIO COOBITHS A Ha3bIBAeTCSl OTHOCHUTENbHAS 4acTOTa

(4acTocTh) MOSBJICHUS 3TOTO COOBITHSI B N TPOU3BEACHHBIX UCTIBITAHUSX, T.C.
FRO—~ve—"
"
Ine P(A) - cratuctrueckas Bep-Tb COObITUS A; W(A) - OTHOCHTEIbHAS 4acTOTa
(4acTocTh) COOBITUSI A; M - YUCJIO UCTIBITAHHM, B KOTOPHIX TMOSBHIIOCH COOBITHE A; n -
o0I11ee YMCII0 UCTTBITAHHM.

B oranume or «matemarmueckoil» BeposTtHocTH P(A), paccmarpuBaemoil B
KJIACCHYECKOM OIIpE/IeICHNH, CTaTHCTHIecKast Bep-Tb P (A) sBiisieTcst XapakTepucTHKOM
OMBITHOM, 3KcnepuMeHTanbHOi. Eciiu P(A) ecth nons ciydaes, 01aronpusTCTBYIOIIUX
COOBITHIO A, KOTOpasl ONpeAeNseTCs] HEMOCPEACTBEHHO, 0€3 KaKUX-1100 UCIBITaHUH, TO
P(A) ectp nomst Tex DaKTHYECKH MPOU3BEICHHbBIX UCIBITAHHIA, B KOTOPBIX COOBITHE A
HOSIBUJIOCK.

CraTUCTHYECKOE ONPEEIICHUE BEP-TH, KaK U MOHATUS U METOABI TEOPUU BEPO-TEH
B LI€JIOM, IPUMEHUMBI HE K JIIOOBIM COOBITUSIM C HEOTIPEAEIEHHBIM UCX0JJ0OM, KOTOPhIE B
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KUTEHUCKON TPAKTUKE CUYUTAIOTCS CIy4alHBIMH, a TOJBKO K TEM U3 HHX, KOTOPBIE
00J1aJat0T ONpeIeIEHHBIMH CBOMCTBAMH.

1) PaccmarpuBaemble cOOBITHS 1.0. UCXOJAaMHU TOJIBKO T€X HCHBITAHUM, KOTOPBIE
M.0. BOCHPOM3BEACHBI HEOrPAaHWYEHHOE YHUCIIO Pa3 MPHU OAHOM U TOM K€ KOMILJIEKCE
YCJIOBUU.

2) CoObITust TOJDKHBI 0071/1aTh TaK HA3bIBAEMON CTATUCTUYECKOW YCTOMYHMBOCTHIO,
WIH YCTOWYUBOCTBHIO OTHOCUTENBHBIX YACTOT. DTO O3HAYAET, YTO B PA3JIMUYHBIX CEPHUAX
WCIBITAHUM OTHOCUTENbHASI 4acTOTa (YaCTOCTb) COOBITHUS M3MEHSIETCS HE3HAYUTEIbHO
(TeM MeHblIe, YeM OOJIbLIE YUCIIO UCHBITAHHI), KOJIEOIACh OKOJIO MOCTOSHHOTO YHCIA.
Oxkazanoch, YTO ATHUM IOCTOSHHBIM YHCIOM SIBJIIETCS BEPOATHOCTh cOObITUA. DakT
NPUOIMKEHHST OTHOCUTENBHOM YacTOThI, MM YAaCTOCTH, COOBITHS K €ro BEp-TH mpH |
YyClia UCHBITAHUN, CBOASIIUXCS K CXEME CIIydaeB, MOATBEPKIAETCS MHOTOYUCICHHBIMU
MacCOBBIMM  3KCIIEPUMEHTAMM, [POBOJMMBIMU  PA3HBIMM JIMLIAMH CO  BpEMEH
BO3HUKHOBEHMSI TEOPUH BEp-TEN.

3) UYucno ucmbelTaHui, B pe3ysbTaTe KOTOPBIX TMOSBISETCS COOBITHE A, TOKHO
OBITh JI0CTATOYHO BEJIMKO, NOO TOJBKO B 3TOM CIy4yae MOXHO CUMTATh BEP-Tb COOBITHSA
P(A) npubnnxeHHO paBHOUW ee OTHOCUTENbHOW dacToTe. Pe3toMupys, MOKHO CKa3arb,
YTO TeOpHsl Bep-Tel U3y4yaeT JUILb TaKue COOBITUS, B OTHOIIEHUN KOTOPBIX HUMEET CMBICII
HE TOJIbKO YTBEpP)KIAEHUE 00 WX CIy4yalHOCTH, HO M BO3MOYKHAa OOBEKTHMBHAs OLICHKA
OTHOCHUTEJIBHOM YacTOThl MX MOsABJIEHHA. Tak, yTBEp)KIAEHUE, YTO IPHU BBIIOJHEHUU
OIIPENIETICHHOr0 KOMILJIEKCA YCIOBUM S BEPOSATHOCTh COOBITUS = P, O3HAYAET HE TOJBKO
CIIy4allHOCTh COOBITHSI A, HO W ONpEAENCHHYIO, JOCTATOYHO OJHM3KYI0 K P, JOJIO
NOSABJICHUN COOBITUS A 1pH OONBIIOM YHCIE WCIBITAHWN; a 3HAUUT, BBIpAXKaeT
OIpe/IeNICHHYI0 OOBEKTUBHYIO (XOTS M CBOEOOPAa3HYI0) CBSI3b MEXKAY KOMILJIEKCOM
ycloBUM S 1 coObITHEM A (HE 3aBUCAIIYIO OT CYOBEKTUBHBIX CYKICHUN O HAIMYUU 3TOU
CBSA3M TOTO WIM MHOro juna). M naxe mpocTo CylecTBOBaHUE BEPOATHOCTH p (Koraa
caMO 3HAa4Y€HUE P HEM3BECTHO) COXPAHAET KAaYECTBEHHO CYTh 3TOT0 YTBEP)KIEHUS,
BBIJICJIEHHYIO KYPCHUBOM.

Jlerko mpOBEpUTH, UYTO CBOMCTBA BEP-TH, BBITEKAIOIIUE M3 KJIACCHUYECKOIO
OTpe/ieNIeHUs, COXPAHSIOTCS U MPU CTATUCTUUYECKOM ONPEEICHUH BEPOSITHOCTH.

3ameuanue: 1) Craructuyeckas BEp-b MOXKET ObITH HalJIeHAa TOJIBKO IOCIE
IPOBEICHUS OIBITOB, a JUISI KJIACCHUYECKOH BEpPOATHOCTU ONBITBI HE HYXHBIL. 2)
Cratuctuueckasi Bep-Th MOJIy4aeTCs pa3IMYHON JUUIsl Pa3HBIX CEPHil OINBITOB, OJJHAKO MPU
JOCTATOYHO  OOJIBIIOM  KOJMYECTBE  ONBITOB  MPAKTUYECKH  JIOCTOBEPHO, 4YTO
CTaTHUCTUYECKasl BEP-Th OyAET CKOJIb YTOJHO MaJl0 OTJIMYATCS OT KJIACCUYECKOW BEp-TU
(YCTOWYMBOCTH CTATUCTHYCCKON BEPOSTHOCTH).

IIpakTnueckas padora
IIpumeHneHue NpoOM3BOIHOM K MOCTPOCHUIO rpaduka pyHkunn
HEJIb PABOTBI: HayuuTbcs mpuMeHSTh TpaBwia auddepeHIupoBaHus TpH
UCCIIeIOBaHUU (PYHKIUHN U MTOCTPOCHUS TPapUKOB.
J1n1 BbITIONIHEHUS PabOThl HEOOXOAUMO YMETh MPOU3BOAUTH UCCIEAOBAHUS
(YHKIUI C TOMOILBIO TPOU3BOAHON U CTPOUTH IpaduKH.

1) f(x) =x° —12x +11;
2) f(x) =x*—16x°>-2;
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3) f (x) = 4x® — 21x 2 + 18x + 20;
4 f(x)=(x-22(x+2);
5) f(x) = In(X* — 2x + 4) ;
6)f(X) =x+e;

NFE)=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 * + x —1;

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

MunucrepcTBo 00pa3zoBanus U Hayku Poccuiickoit denepannn

Ipwuiaoxenue 3.
IK3aMeHALIMOHHBIA OMJIeT

bunman dpenepaabHOro rocyJapcTBEHHOT0 OI0/IKETHOI0 00pa30BaTEIHLHOTO

«KyOaHckuii rocyapcTBEHHBIN YHUBEPCUTET» B T. | eleHIKUKE

YUPEKIEHHUS BBICILIETO O0Opa30BaHUs

CneuunansHocts 09.02.03 [IporpammupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX

«Maremaruka: anre6pa, HadaJia aHaJIn3a, rcOMETPUA»

1.  Tlonstue norapudmudeckoit pyHkiuu. O01acTh onpeneaeHus: U 001acTb

JlucumrimHa

Bbuaer Nels

3HaueHus. ['paduk norapupmuueckoir GyHKIuM.

2. Tetpasp.

3. CokpaTuTh ApOOK:

2x%2 +2x-12

3x+9

[Ipencenarens npeaMeTHOM (LIMKIIOBOM) KOMUCCUU
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JMCT
u3MeHeHui paboueii yueOHOH MporpaMMBbl Mo JAHCIHIUTHHE
T1J1.02 MaremarHka: anrebpa, Hauyana MaTeMaTH4eCckoro aHanu3a, reoMeTpus

JIONONHEHHUS. H H3MEHEHHS, BHOCHMBIC B pabo4yio MporpaMMy AHCIHILTHHEL

OcuoBanng BHECEHHS Pazaen PILL, B xoropwiii | Conepxanne BHOCHMBIX
JAOTOMHEHHIl H H3MEHeHHil | BHOCHTCH H3MCHCHHH AOTOIHECHHI, H3MeHEHH
TIpeanoxenne

pabGoronarens

Tipeanoxenne

COCTaBHTENS MPOrPaMMBbL
TlpuobpeTenue, U3AaHue Paznens Ne2 4.5 u Ne5 O6HOBNCHNS NIEpEUHS

AMTEpaTypbl, OOHOBICHHAE [lepedenn OCHOBHOMH H JIHTEpaTyphl
nepeyHs H CONepHaHuA JIOTIONIHUTENbHOH
3BC, 6a3 AaHHBIX y4eOHO# JuTepaTyphi
CocraBuTenh: NpenoAasareib %Z;( B. I1. Kanam3una
" noanucs

VTBEpK/ICH HA 3aCeIaHHH npeaMeTHOH (LHKIIOBOH) KOMHCCHH MaTEMaTHYECKHX H
eCTECTBEHHOHAYYHBIX JHCIHIUIHH POTOKOL Ne 1 ot «31» asrycta 2017 1

3am. aupexropa no YP AL - T.A. Pe3yHenko
«31» asrycra 2017

3asenylouias CEKTOpOM onénuoTeKH

TTporpaMMHO-HH(OPMALHOHHOE obecneueHne
0OpazoBaTeNbHON NPOrpaMMbl

A B. CmeTanun
O «31» asrycra 2017c.
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PELEH3US
Ha pabo4yIo nporpamMmy 1o mucuummHe [1J1.02.Matemaruka: anre6pa, nauana
MaTEeMaTUYECKOTO aHaJIU3a, reoMeTpusa

PaGovas nporpamma o muciummase I17].02. Maremaruka anredpa, Hauaaa MaTeMaTHIECKOro
aHanusa, reometpus JUIL oOydarommxcs dumaana ®I'BOY BO «KybGaHckuii rocyaapcTBeHHbIH
YHUBEpCHTET» B I. I'elleHDKHKe COCTaBlieHa B COOTBETCTBUU TpeGoBaHmsME DenepaibHOTO
rOCyJapCTBEHHOT0 00pa3oBaTeNbHOro craHgapra. Ilporpamma paccumrana ma 350  yacom
MaKCHMaJbHOM y4eOHOH HArpy3KH IpH 06s3aTeNbHON ayIUTOPHOM yueOHOM Harpyske 234 gaca
U CaMOCTOSTE/IBHOH BHEAyIUTOPHOH pabore 116 9acoB B COOTBETCTBHM ¢ TpPeOOBAHUSIMH
yuebHOro miaHa mo cremuansbHocTH 38.02.01 DKOHOMHKA WU Oyxranrepckuii yuer (1o
OTpacism).

Paboyass mporpamma mnpeamonaraer pacupeneneHHE TeM M H3ydCHHE MaTepuaiga 10
pasziernaM: OCHOBHBIC IOHATUS M METOJbl MaTEMaTH4YeCKOTO aHAllM3a, YMCICHHBIE METOIbI
PeIICHUS IPUKJIAHBIX 3a/1a4, SJIEMEHTI MATEMAaTHYECKOH CTATHCTHKHU, TEOMETPHSL.

Bce pasnensl paGoveli mporpaMmsl HampaBiieHEl Ha (OPMHPOBAHME 3HAHMI H yMEHHi, B
IOJHOM Mepe OTBeYAOT TpeOGOBAHMSAM K pPe3yJbTaraM OCBOEHHS YUeOHON JUCIMILIMHBI B
cootserctBuM ¢ PI'OC CIIO. Kaxmplii pasmen mporpaMmbl PacKpBIBAeT PacCMATPUBAEMBIE
BONPOCHL B JIOTHYECKOH IIOCITIEN0BATENBHOCTH, ONpEIeIeMOil 3aKOHOMEPHOCTAME  OGYUeHHs
CTYJICHTOB.

JI7ist 3aKpeIICHHs. TEOPETHYECKHUX 3HaHHIA, (POPMUPOBAHMS YMEHUH U HABBIKOB CTY/ICHTOB
IpEyCMaTpUBAIOTCS IPAKTHYECKUE 3aHATHS B 00beMe 116 yacoB. KommudecTBo nmpakTuyeckux u
1ab0paTOPHEIX pabOT COOTBETCTBYET TPEGOBAHHMAM YUeOHOTO ILIaHA.

KoHTposb 1 oueHka pe3ynbTaToB OCBOCHHS y4eGHOM MMCHMIUIHHBEI OCYIIECTBISIOTCS B
(bopme dK3ameHa.

Pazpaborannbie HOpMBI M METOBI O3BOJSIOT B TIOJHON Mepe OCYIECTBIISTH KOHTPOJIb H
OLICHKY pe3yJIbTaToOB 00y4eHHs (OCBOCHHBIX yMEHHIA, YCBOEHHBIX 3HAHUIA).

IlepedeHb peKOMeHIyeMBIX y4eOHBIX H3JaHuiH, MHTepHeT-pecypcoB, OCHOBHOI
JIUTEPATyphl BKIFOYAET HCTOYHUKHU, U3nanuble B 2013-2016 rogax.

Hannas pabouas mporpamMma MOXeT ObITh PEKOMEHIOBAHA JUI M3YUCHHS IHUCLIATLIIHHEL
I1/1.02. Maremaruka: anre6pa, Hayajna MaTEMaTHYECKOTO aHATH3, FEOMETPHS.

Penenszent (-b1):




PEIEH3US
Ha pabouyro nporpammy no aucuummee [1]1.02. Maremaruka: anre6pa, Hauana
MaTEMAaTUYECKOr0 aHaliu3a, FrEOMETpUs

Paboyas nmporpamma no gucrpmuge [1/1.02. Matemaruka anre6pa, Hauana MaTeMaTHYECKOTO
aHanu3a, reomerpus» JUld cryAeHToB ¢umuanra ®I'BOY BO «KybGaHckuii rocyaapcTBEHHBIH
' yHuBepcuteT» B TI. I'enenkumke paspaboTaHa Ha oOcCHOBe TpeOoBanuii @enepaabHOrO
rocyJapcTBEHHOro obOpasoBaTenbHoro cranfgapra (manee - OI'OC), npexbsBISEMBIX K
CTPYKTYpE, COIEPIKaHUIO U.pe3ysIbTaTaM OCBOeHMs ydeOHo# mucrumuuasl [1]].02 Maremaruka
anreOpa, Hayajla MaTeMaTHYECKOrO aHaiM3a, reOMeTpus B COOTBETCTBHH C PekoMeHmanusMu Io
OpraHM3alliy IIOJ[ydeHHs CpeqHero obmero oOpa3oBaHHs B IpeleiaX OCBOEHHUS
00pa3oBaTeNbHBIX IPOrpaMM CPETHEro MpodecCHOHATBHOT0 00pa3oBaHUA Ha 0a3e OCHOBHOIO
obmero obpasoBaHust ¢ yuéroMm TpeGoBammit @PI'OC 1O CHEHHATBHOCTH CPEIHETO
npodeccronansHoro obpazosanus (nagee CIIO) 38.02.01 DxoHOMEKA M OyXraiTepCKHMi YYET
(mo oTpacisiM), yTBEPXKAEHHOTO IpUKazaM MuHucTepcTBa 00pa3oBaHMsS M HayKu Poccuiickoii
@eneparuu ot 28.07.2014 Ne832, 3apeructpupoBaH B MuHHCTEpCTBE IOCTHIMM Poccuu
19.08.2014 Ne33638.

Ilporpamma paccumrana Ha 350 49acoB MaKCHMaIbHOM YueOHON Harpysku Ipu
00s13aTeNbHON ayIUTOPHOM y4eOHOH Harpyske 234 yaca M CaMOCTOSTENHFHON BHEAyIHUTOPHOM
pabore 116 4acoB B COOTBETCTBHH C TpeOOBaHHAMH Y4eOHOrO IUIaHA IO CIEHHAIBHOCTH
38.02.01 DxoHoMuKa U OyXranTepckuil y4yer (1o OTpaciisam).

_ Pabouvass mporpamma mpenmojaraer pacrmpeieleHHe TeM M H3ydYeHHe MaTepHaia IIo
pa3zenaM: OCHOBHBIE IIOHSTHS M METOJBl MaTeMaTW4ecKOro aHajk3a, YUCICHHBIE METOJBI
penIeHus IPUKIaJHbIX 3a/1a4, S]IEMEHTH MaTeMaTHIeCKOH CTaTHCTUKHU, TEOMETPHUSI.

Bce pasgensl pabodeit mporpaMMbl HampaBiieHbl Ha (pOpMHpOBaHKE 3HAHHN M YMEHWIA, B
IOJIHOH Mepe OTBedyaloT TpeOOBaHUSAM K pe3yibTaTaM OCBOEHHSI ydeOHOW MUCHUIUIMHBI B
cootrBerctBur ¢ PI'OC CIIO. Kaxnmpui paszmen nporpaMmbl pacKpbIBaeT paccMaTpUBaeMble
BOIPOCHl B JIOTHMYECKOH IOCIENOBATEIFHOCTH, ONpPENEeNsIeMOl 3aKOHOMEPHOCTSAMH  OOYYeHUS
CTYJCHTOB.

JIns 3aKperyieHus: TeOPEeTUIECKUX 3HaHUH, (POPMUPOBAHMS YMEHUI U HABBIKOB CTYJCHTOB
IpeycMaTPUBAIOTCS IpaKTHUYECKUe 3aHATHS B 00beMe 116 gacoB. KonuuecTBO MpakTHYECKUX U
nabopaTopHBIX paboT COOTBETCTBYET TpeOOBaHUAM y4eOHOTrO IIaHa.

KoHTposs ¥ OLleHKa pe3yabTaTOB OCBOCHUS y4eOHOH AMCIUIUIMHBI OCYIIECTBISIOTCS B
(dopMe 3K3aMeHa.

PaspaGotanHble ()OpMBI U METOBI IIO3BOJISIOT B IIOJHOH Mepe OCYLIECTBIATH KOHTPOIb U
OLIEHKY pe3yJIbTaTOB 00y4eHus (OCBOCHHBIX YMEHHUH, yCBOEHHBIX 3HAHHM).

[lepeyeHp pEKOMEHIYEMOH OCHOBHOM M IONOJHHUTEIBHON JIMTEpaTyphl BKIIIOYAET
. OOIIENOCTYIHBIE HCTOYHMKH, HW3JaHHBIE B TIIoclelHee BpeMs (He mo3mHee 5 JerT).
[Nepeunciennple HTEpHET-peCypChl aKTya bHbBI U JOCTOBEPHBI.

JlanHas paboyast mporpaMma MoKeT OBITh PEKOMEH/IOBaHA JIJIsl MCIIOJIb30BaHKs B yUeOHOM
mpolecce mpu MOAroToBKe Mo crnenuansHocTd 38.02.01 DxoHoMuKa M OyxranTepckui ydér(mmo
OTpacisiM).

Penen3zeHT (-b1):
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