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1. HACIIOPT ITPOI'PAMMBbI JUCHUIIJINHBI
II1.01 MaTtemaTnka: aaredpa, Ha4ajga MaTeMaTHYeCKOr0 AaHAJIN3a, TeOMeTPHs
1.1. O61acTh NpUMEHEHH S MPOTPAMMBbI

Maremartuka siBisieTcs (yHIaMEHTAIBLHON 00I11e00pa30BaTeIbHON JTUCIUIUTHHON CO
CJIOKHUBIIIMMCSl YCTOWYMBBIM COJIEpKAHUEM M OONUMU TpPEOOBaHUSAMH K ITOATOTOBKE
00ydJaromuxcs.

OO6mme 1enu W3ydeHUsT MaTeMaTHKH TPAJAWIIMOHHO pPEaTM3yIoTCs B YETBIpEX
HaIpaBJICHUSIX:

1) obiiee mpeacraBaeHrue 00 UAESIX U METOJaX MaTEMaTUKH;

2) UHTEIJIEKTYaIbHOE PA3BUTHE;

3) oBnageHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMH M YMECHHUSIMU;
4) BocIUTaTEIbHOE BO3/ICHCTBHE.

Conepxxanre y4eOHOW NHUCHUIUIMHBI pa3padOTaHO B COOTBETCTBHU C OCHOBHBIMHU
CoJIepKaTeIbHBIMU JTUHUSAMH O0yJYCeHHSI MaTEMAaTHKE:

PabGouas mnporpamma AWCIUIUIMHBI SBISETCS YacThIO IPOTPpaMMBl IOJATOTOBKH
cnenuanucToB cpeanero 38eHa B coorBercTBuH ¢ @PI'OC CIIO no crenmansHocTr 43.02.11.
['ocTuHMYHBIN cepBUC.

1.2. MecTO TUCHMIUIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CIIEI[HAINCTOB
cpeJHero 3BeHa

Hucuumnnvraa Marematuka: anreOpa U Hadajla MaTeMaTHYECKOTO aHAIN3a; TEOMETPHS
H3ydaeTcs B 001eo0pa3oBaTeIbHOM MUKJIE, HAa 0a3e OCHOBHOTO 00IIero 00pa3oBaHMS.

JIns ocBOEHUS NHCIUIUTMHBI OOYYarOITUecs MCIOJb3YIOT 3HAHUS, YMCHHS W HaBBIKH,
chopMupoBaHHBIE Ha ATAarle OCBOCHUS IPOTPAaMMBI IO MATEMATHUKE OCHOBHOM IITKOJIBI.

N3yueHrne MUCHUIIIMHBI TpEABapsAeT CIACAYIOIINE IUCHUIUIMHBL «MaremaTukay,
«CraTtuctukay, « JKOHOMHKA OpPTaHU3aAIUN.

1.3. lean u 3a1a4u JUCHUILUIMHBI — TPEOOBAHUA K Pe3yJIbTaTaM OCBOEHUS

AMCIHUTLIMHBI .

— dbopMHupoBaHUE TIPEACTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE
HayKH, CPEACTBE MOJCITMPOBAHMS SBJICHUN U MPOIECCOB, 00 UIEIX U METOJaX MaTeMaTHKH,
— pa3BUTHE JIOTHYECKOTO  MBIINIJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
QITOPUTMUYECKON KYJIbTYpPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JJis
Oynyme mnpodecCHOHAIBHOM JIEATENbHOCTH, [JIi TPOJOJDKCHHS O00pa3oBaHUsA U
caM000pa3oBaHMUS;

— OBJIAJICHUE MATCMATHUYCCKUMH 3HAHWSIMH W YMCHHSIMH, HEOOXOJAMMBIMU B
MOBCETHEBHOM JKM3HU, IJI HM3YYCHHUS CMEXHBIX €CTECTBEHHOHAYUYHBIX JIUCIUILINH Ha
0a30BOM YpPOBHE W JTUCHUILUIMH MTPOPECCHOHATBHOTO UK, JJI TOJYYeHHUsST 00pa30BaHUs B
o0mnacTsx, He TPeOYIOMHX yriTyOJICeHHONH MaTEMaTHIYECKON MOATOTOBKH;

— BOCIIUTAHUE CPEACTBAMU MAaTEeMaTUKH KYJIbTYpbl JUYHOCTH, TOHUMAHHUSI
3HAYMMOCTH MaTEMAaTHUKH JJIsl HAYYHO-TEeXHUYECKOr0 POorpecca, OTHOIICHUSI K MaTeMaTHKE
KaK K 4YacTh OOIIEYeIOBEYECKON KyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHUS
MaTEeMaTUKHU, SBOIIOLIMEH MaTEeMaTUUYCCKUX UICH.

B mporpaMmMmy BKIIOYEHO COJAEp)KaHWE, HaMpaBlIeHHOE Ha (opMuUpoBaHHE Y
00ydJaromuxcss KOMIETEHIIUNA, HeoOXoAuMBbIX s kKauecTBeHHOro ocBoeHus OITOIT CITO
Ha 6a3e OCHOBHOTO 00IIEr0 00Opa30BaHMUs C MOJYYEHHEM CPETHEro OOIIero oOpa3oBaHUS;
OpOrpaMMbl  TIOJITOTOBKH  KBAJTU(UIIUPOBAHHBIX pa0OUYUX, CIOyXKalUuX, MOPOrpPaMMBbl
MOATOTOBKHM crierianucToB cpeanero 3seHa (IITIKPC, TITICC3).



OcBoenue coxaepxaHusi y4eOHOU mucruruimHbl «Maremaruka: anreOpa, Hadvana
MaTEMaTHYEeCKOTO  aHaju3a, TeoMEeTpus» o0ecleynuBaeT JOCTH)KEHHE CTYyICHTaMU
CIEAYIOIIHNX PE3YIbTATOB:

JUYHOCIMHBIX

- c(hopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH U OOLIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, a TaKXKe
paznuyHBIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCOZHAHUE CBOETO MECTA B MOJUKYIHTYPHOM
MUDE;

- c()OPMUPOBAHHOCTH OCHOB CaMOPA3BUTHUS M CAMOBOCHHUTAHHUS B COOTBETCTBUU C
00111eYeTOBEYECKUMH LIEHHOCTSAMH U HUJealaMu TpakJIaHCKOro oOIlecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUECKOM U OTBETCTBEHHOM J€ATEIBHOCTH;

- TOJICPAHTHOE CO3HAHME M TOBEJACHUE B TMOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTH H
CIIOCOOHOCTh BECTU AMAJIOT C APYTMMH JIOJIbMHU, JOCTUTaTh B HEM B3aUMOIIOHHWMAaHUSA,
HaXOJIUTh OOIIHE IEJIU U COTPYIHUYATD JIJIST UX JTOCTHUKEHUS,

- HaBBIKM COTPYTHUYECTBA CO CBEPCTHUKAMHU, IETbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTebHON, OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEA0BATENBCKON, MPOEKTHONH W
JIPYTUX BUOAX JIEITEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
NPOTSHKEHUU BCEW KU3HM, CO3HATENFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK
YCIIOBUIO YCHEIIHON MPOo(hecCHOHAIBHON U OOIIECTBEHHON JIeSTEIIbHOCTH;

mema npeomemmbix.

- YMEHHE CaMOCTOSITEIbHO OIPEAENsATh IENH NEATEIHbHOCTH M COCTaBJISATH IUIAHBI
NESITENBHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh M KOPPEKTHUPOBATH
NEATeTbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKCHHS MOCTaBICHHBIX
1eJel U pealu3alyy MIAHOB JAesTEeIbHOCTH; BEIOMPATh YCICIIHbIC CTPATETUN B PA3IMUHBIX
CUTYyalusiX;

- YMEHHE TMPOAYKTHBHO OOIIATHCS M B3aWMOJEHCTBOBATH B IPOIIECCE COBMECTHOM
JESATeTbHOCTH, YYUTHIBATh TMO3UIMUA JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(DPEKTUBHO
paspeiniatb KOH()IUKTHI;

- BIIQJICHME HaBBIKAMH II03HABATEIILHOM, Y4eOHO-MCCIEOBATEIbCKOW W TPOEKTHOM
NEATeTbHOCTH, HaBBIKAMU Ppa3pelIeHUs MpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHUCKY METOJIOB pEIICHUs TMPAaKTHUYECKUX 3a]ady, MNPUMEHEHUIO
pa3IMYHBIX METOJIOB TO3HAHMS;

- TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATENbHON WH(OPMAIMOHHO-TIO3HABATEIIbLHON
JIeSATeTbHOCTH, BIIaJICHUE HABBIKAMH TOJYyYEHUs] HEOOXOAMMON MH(OpMalUKM U3 CIOBapeu
pa3HbIX THUIOB, yYMEHHE OPHUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHHKAX WHGOPMAIINH,
KPUTHUYECKH OIEHWBATH U MHTEPIPETHPOBATH MHPOPMAIUIO, TIONYIaeMYI0 U3 Pa3THYHBIX
HMCTOYHHUKOB;

- BJIAJICHHE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUS, UCTIOIb30BATh a/ICKBATHBIE S3BIKOBBIE CPEJICTBA;

- BIQJICHWEC HABBIKAMU TIO3HABATEIbHOW pediiekcMu Kak OCO3HAHUS COBEPIIACMBIX
JIEUCTBUM M MBICTUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB M OCHOBAHUH, TPAHUIl CBOETO
3HAHUS U HE3HAHUS, HOBBIX [MO3HABATEIbHBIX 3a7a4 U CPEACTB ISl UX TOCTHUKEHUS

npPeoMemHubIX:

- cOpMHUPOBAHHOCTH TPEACTABICHUN O MaTEeMaTUKE KaK YaCTH MHUPOBON KYJIbTYpHl U
MeCTe MaTeMaTUKH B COBPEMCHHOW IMBUJW3AIMU, O CHoco0ax OMUCaHus Ha
MaTEeMaTHYECKOM SI3bIKE SIBJIEHUI PeasibHOTO MUPAa;



- ¢(hOpMUPOBAHHOCTH MPEJACTABICHUI O MAaTEeMAaTHYECKHX MOHATHUSAX KaK O BaXHEHIITUX
MaTEMaTUYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATH M M3y4yaThb pa3HbBIE IPOLIECCHl U
SBJICHUS; ITIOHMMAaHHE BO3MOXXHOCTH AKCHOMAaTHUYECKOTI'O IIOCTPOCHUS MATEMaTHYECKHUX
TEOPUIL;

- BIAJICHUE METOJAaMHU J0KA3aTEebCTB U AJTOPUTMOB PELICHMS, YMEHHE HUX IPUMEHSATH,
IIPOBOJMTH 10KA3aTEIbHbIE PACCYKICHUS B XO/JI€ PELICHUS 3a]aY;

- BJIAJICHWE CTaHIAPTHBIMM IIPUEMAMHM pELICHUS PALUOHAIBHBIX M HPPALUOHAIbHBIX,
IIOKA3aTEeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

- HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHUCIE JUIS TIOUCKA ITyTH
pELICHUS U WUIFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

- c(OpMUPOBAHHOCTH NPEJICTABICHUI OO0 OCHOBHBIX MOHATUAX, HAESIX U METOAax
MaTEMaTH4YECKOr0 aHAJIN3a;

- BJIAJICHUE OCHOBHBIMM IOHATUSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- c(OPMHUPOBAHHOCTH YMEHHUS pacHO3HaBaTh Ha YEepPTEKax, MOJCISAX U B PEAIbHOM MHpE
reomMeTpudeckue Qurypsl; -

- NPUMEHEHHE H3YYEHHBIX CBOWMCTB TI'e€OMETpUYECKUX (Guryp u (Gopmyn s peuieHus
F€OMETPUYECKUX 3a7a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

- ¢(hOpMUPOBAHHOCTHU MPEICTABIEHUI O IPOIECCAX U SIBJICHUSIX, UMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, 00 OCHOBHBIX MOHATHSIX
AIIEMEHTAPHOU TEOPUU BEPOSTHOCTEM;

- YMEHMH HaXOAWTh U OILIEHHWBATh BEPOSATHOCTU HACTYIUIEHUS COOBITUH B MPOCTEHUIIMX
NPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIIYYalHbIX BEJIMYUH;

- BJIQJICHUE HABBIKAMHU HCIIOJb30BaHUS F'OTOBBIX KOMIBIOTEPHBIX MPOTPAMM IPHU PEIICHUU
3a/1a4.

B pesynprate m3ydeHus ydeOHOW MMCHUIUTMHBI «MaremaTwka: anredpa ¥ Hadaia
MaTEeMaTHYEeCKOTO aHAJIN3a; TeOMETPHUS» 00yJarOUNCS TOJDKEH
AnreGpa
YMETh:
® BBITNOJHATH apUPMETUUECKHUE ACHCTBUSA HAJ YKMCIIaMH, COUeTas YCTHBIC U MUChbMEHHBIE
MPUEMBI; HAaXOAWTh MPUONIKCHHBIC 3HAYEHUS BEIUYMH W TMOTPEIIHOCTH BBIUYUCICHUN
(abcoutoTHAst U1 OTHOCUTEIIBHAS); CPABHUBATH YHUCIIOBBIC BBIPAYKEHUS;
® HaxOJUTh 3HAYCHUS KOPHS, CTETICHHU, Joraprudma, TPUrOHOMETPUIECKUX BBIPAKEHUI Ha
OCHOBE OIpeJeCHHUs, HUCIOJIb3ysl MPU HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE CPEJCTBA;
MOJIb30BATHCS MPUOTUKEHHON OIICHKON MPH MPAKTUYECKUX pacyeTax;
® BBINIOJIHATH TPEOOpPa30BaHMs BBIPAKEHUN, TPUMEHSAS (OPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTeTeHeH, JorapupMoB, TPUTOHOMETPUIECKUX () YHKITHIA;
UCIIONIb30BaTh MPHOOPETEHHBIE 3HAHUS W YMEHHS B MPAKTUYECKOW JEATCITbHOCTH W
MMOBCEHEBHOM KU3HMU:
® ISl IPAKTUYECKUX PAcyeToOB MO GopMyiaM, BKIOYAst POPMYIIBI, COIepIKAIINE CTEIICHH,
pajivKabl, Jorapu(Mbl B TPUTOHOMETpUUECKHE (YHKITUHU, UCTIONB3YS TPU HEOOXOAMMOCTH
CIIPABOYHbIE MaTEPHUaJIbl U IPOCTEUIIINE BEIYMCIUTEIbHBIE YCTPONUCTBA.
DO vyukimu 1 rpaduKu
yMeTh:
® BBIYHCIATH 3HaUeHUE (YHKIMU IO 33JIAHHOMY 3HAYCHHUIO apTyMEHTa MPU Pa3THMYHBIX
croco0ax 3aianus QyHKINH;




® OmpenensITh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIWH, WUIIOCTPUPOBATh HX Ha
rpadukax;

e CTpouTh TIpaduKyd HU3yYEHHBIX (DYHKIUH, WUIIOCTPUPOBaTh MO TIpaduKy CBONCTBA
AIIEMEHTAPHBIX (YHKIUNI;

® HCIIOJIb30BaTh MNOHATHE (DYHKUMHU U1 ONUCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJIMYMH;
UCMOJb30BaTh IMPUOOPETEHHbIE 3HAHWS M YMEHHUS B IPAKTUUYECKOH NEeATENbHOCTH U
HOBCETHEBHOM JKU3HMU:

® ISl ONMCAHUS C MOMOUIbI0 (YHKUUH pa3IMYHBIX 3aBUCUMOCTEH, MpPEICTaBICHUS HX
rpadu4ecKy, HHTEpIpETaK rpaduKoB.

Hauana MaTemaTHyeckoro aHanausa

yMeTb:

® HAXOAWTh MPOU3BOIHBIC SJIEMEHTAPHBIX () YHKITHIA;

® ICIIOJIB30BATh MPOU3BOIHYIO JIJISl U3YUYEHUS CBOMCTB (DYHKIIMI U TOCTPOCHHUS TPapUKOB;

® [PUMEHSITh MPOU3BOIAHYIO IS TMPOBEACHUS] MPUOIMKECHHBIX BBIYUCICHUH, peliaTh

3a/1aud MPUKIIATHOTO XapaKkTepa Ha HaXOXKIeHHE HanOOIbIIIET0 U HAMMEHBIIIETO 3HAUCHHUS;

® BBHUHCIATH B MPOCTEHUIIHUX ClydasxX IUIOMAAM W OO0BEMBI C HCIOJb30BaHUEM

ONPEAECIEHHOI0 UHTErpaa;

° WCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTUUECKOU JIEATETbHOCTH U

MMOBCETHEBHOU JKHU3HH,

e Ui pElIeHUA MNPHUKIAIHBIX 3aJa4, B TOM YHCIE COLHAIbHO-’KOHOMUYECKUX U

bu3HYeCKUX, Ha HauWOOJIbIIME W HAUMEHBIINE 3HAUYCHMS, Ha HAXOXKJEHHUE CKOPOCTH U

YCKOpPEHHMSI.

YpaBHEHHUS U HEpaBEHCTBA

YMeTh:

e pelmaTh palMoOHAIbHBIC, IMOKa3aTelbHbIC, JOrapuMHUUECKUE, TPUTOHOMETPUUYECKUE

YpaBHEHMSI, CBOJSIIMECS K JUHEHHBIM M KBAJPATHBIM, a TAK)KE aHAJIOTUYHbIE HEPABEHCTBA

U CUCTEMBI;

® HCMOJIb30BaTh IPaUUECKU METO/T PEIICHHUS] ypaBHEHUN U HEPABEHCTB;

e U300pakaTh HA KOOPJUHATHOM MJIOCKOCTH PEIICHHS YPAaBHEHU, HEPABEHCTB U CUCTEM C

JIByMsI HEU3BECTHBIMU;

® COCTaBJIITh WM pEIIaTh YpPAaBHEHUSI W HEPABEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIAIHBIX) 3a/1a4ax;

® CMOJIb30BaTh NMPUOOPETCHHBIC 3HAHMS W YMEHHUS B MPAKTHUYECKON IEATETbHOCTH U
MOBCEIHEBHOM KU3HU,

® JJIs MOCTPOEHHUS U UCCIIEIOBAHUS MPOCTEUIINX MATEMAaTHYECKUX MOJEIIEH.

KomOnHaTOpuKa, CTATUCTHKA U TEOPHS BEPOSITHOCTEMN

YMeTh:

e pemaTrh MpoCTeHIMe KOMOMHATOpPHBIE 3aJa4dl METOJOM TMepebopa, a Takke C

WCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT,

® BBIYHCIATH B MPOCTEHUINUX CIIy4asiX BEPOSTHOCTH COOBITUI Ha OCHOBE IMOJICUETA YHCIIa

HICXOJIOB;

WCIIOIh30BaTh MNPHOOPETEHHBIE 3HAHUS W YMEHHMS B MPAKTUYCCKON JEATEIbHOCTH W

MMOBCEHEBHOM KU3HU:

e Ul aHali3a pPEajJbHBIX YHWCIOBBIX JAHHBIX, MPEICTABIECHHBIX B BHUJE JIHATPAMM,

rpauKoB;

e aHanm3a HHPOpPMAIIUU CTATUCTHYECKOTO XapaKTepa.

['eomerpus




yMeTh:

® pacro3HaBaTh Ha 4YepTekaxX W MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpEXMEPHBIC 0OBEKTHI C UX OMHUCAHUSIMU, U300PKCHUSIMU;

® ONUCHIBATH B3aHUMHOE PACIOJOXKEHUE MNPSIMBIX MW IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJEHHUS 00 3TOM PaCIONI0KEHUH;

® aHAIM3UPOBATh B TMPOCTEHIIMX CIy4asX B3aMMHOE pacCIojI0KeHHE OOBEKTOB B
MIPOCTPAHCTBE;

e U300pakaTb OCHOBHBIC MHOTOTPAaHHUKH M KPYIJIbI€ TEJa; BBIMNOIHATH YEPTEKU IO
YCJIOBUSIM 33144,

® CTPOUTH MPOCTEHIIHE CCUCHHS KyOa, MPU3MBI, TUPAMHUIBL;

e pemiaTh INIAHUMETPUUECKHUE U MTPOCTEUIIINE CTEPEOMETPUUECKHUE 3a1a4l HA HAXOXKICHUE
TCOMETPUUYSCKUX BEIMYMH (JJIMH, YTJIOB, IO, 00HEMOB);

® CMOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKHUX 3a/au IJIaHUMETpU4YecKue (akTbl U
METO/IHI;

® TIPOBOAUTH JI0KA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a/1a4;

° HCII0JIb30BaTh MPUOOPETCHHBIC 3HAHKUS U YMEHHUS B MPAKTUUCCKON JACATEIHHOCTH U
MOBCEIHEBHOM! KU3HU,

® s MCCIIEOBaHMS (MOJCIMPOBAHMS) HECIOXKHBIX MPAKTHUYECKUX CUTyalluid HA OCHOBE
H3Y4YEHHBIX (OPMYI B CBOMCTB (HHUTYD;

® BBIUHCICHHUS OOBEMOB H IUIONMIAJCH TMOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEJI MpHU
pEeIICHUU MPAKTUYCCKUX 3a7ad, HCIONB3ysd TPH HEOOXOJUMOCTH CIPABOYHUKU H
BBIYMCIIUTEIIBHBIE YCTPOUCTBA.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

2.1. O0beM QMCHUNJIMHBI U BUABI y4eOHO# padoT

Bupn yueOHoii padoThI Bcero Cemectp
4acoB 1 2

YueGHasi Harpy3Ka (Bcero) 350 144 206
AyauTopHas Harpyska (Bcero) 234 96 138
B TOM 4HCJIe:
JIEKIMOHHbIE 3aHATHS 118 48 70
MPaKTHYeCKHe 3aHATHS 116 48 68
CamocTosiTeTbHAsI padoTa 116 48 68
CamocTosiTelIbHAs BHeayIUTOPHAsi pa0oTa B BH/I€e IOMAUIHUX
MPAKTHYECKHX 3a/1aHUii, HANMCcaHUe pedepaToB
IIpoMeKYTOYHAS aTTECTAIMS Jdud.3auer | sK3aMeH

2.2 CTpyKTypa QM CUUNIMHBI

KoJinuecTBo ayAMTOPHBIX

4acoB
HaumeHnoBanue pasaesoB u CamocTosTeabHas
TeM Bcero Teoperuueckoe | [lpakTudyeckue | padora cTryaeHTa (4ac)
o0yuyeHnue 3aHATHA
Paszgen 1. AJITEGPA 16 6 6 4
Pasgen 2. OCHOBEI 28 8 12 8
TPUT'OHOMETPUU
CBOJICTBA 1 TPAG®UKU
Pasgen 4. HAUAJIA
MATEMATHYECKOT'O o6 18 18 20
AHAJIN3A
Paszngen 5. YPABHEHUS U
HEPABEHCTBA 30 8 10 12
Paznen 6. KOMBUHATOPHKA,
CTATUCTHKA 1 TEOPHSI 36 14 10 12
BEPOATHOCTEU
Pazgen 7. TEOMETPUS 132 46 42 44
BCEI'O 350 118 116 116
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2.3 TemaTnueckuii nJiaH U copep:KaHue Y4eOHbIX 3aHITHI

HaumenoBanue Copep:xanue yueOHOr0 MaTepHaJia, NPaKTH4YecKHe padoThl, O0Bbem YposeHsn
Pa3aesioB M TEM CaMOCTOATC/IbHAA paﬁoTa oﬁyqaloumxcn 4acoB OCBOCHUHA
1 2 3 4
Pazgen 1. AJITEBPA 16
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 6
JelicTBATEIb- 1 | llensle u paoOHANBHBIC YKMCTIa 2 2
HbIe Yncjia 2 | ApudmeTrueckuii KOpEHb HATYPAITLHON CTETICHH 4 1,2
IIpakTHYecKHe 3aHATHSA 6
1 | CreneHs Cc pauvOHANBHBIM U JEHCTBUTEIHHBIM 2
moKasaresueM
2 | CBolicTBa CTETIEHH C PALIOHATBHBIM H 2
JeMCTBUTEIbHBIM [IOKA3aTENIEM .
3 | KonrponpHas padota o Teme «JleiicTBUTEIbHBIC 2
qrcIay
CamocTrosiTebHasi padoTa 00y4Yaromuxcst 4
Pemrenne 3agau mo Teme «JleiiCTBUTEIBHBIC YMCTIA»
Paznen 2. OCHOBBI TPUTOHOMETPUHN 28
Tema 2.1. Conep:xanue yueOHOro MaTepuaJa 4
Tpuronomerpu- | 1 | Ompenenenne cHHyca, KOCHHyCa M TAHT€HCA yTIia 2 2
yecKue 2 | TpuroHoMeTpuuecKue ToxkaecTBa. OOpMyJIbl CIOKEHUS. 2 19
dopmyJibt ®DopMyIIBl IPUBEIEHNUS ’
[IpakTHyeckne 3aHATHS 4
1 | CuHyc, KOCHHYC ¥ TaHT€HC JIBOMHOTO yTIIa. 2
ITonoBunHHOrO yria.
2 | ®opmynsl mpuBenenusi. CymMmma U pa3HOCTH CHHYCOB. 2 .
CymMa 1 pa3HOCTh KOCHHYCOB.
CamocrosiTeqbHast paboTa 00y4arouxcs 4
Pemenue 3anau no reme «Tpuronomerpuueckue GopMys»
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 4
Tpuronomerpu- | 1 | IIpocreiimune TpUroHOMETPHUECKHE YPABHEHHS 2 1,2
YecKue 2 | Pemnenue TpUTOHOMETPUYECKUX YPABHEHHIA. 2 1,2
YPaBHEHUSL. IIpakTHYecKHe 3aHATHSA 8
1 | YpaBHeHue COS X = o
VYpaBaenwue Sin X = o 4 53
YpaBHeHue tg X = o. '
2 | PemeHue TpUroHOMETPUYECKUX YPABHEHHH. 4
CamocrosiTeqbHast paboTa 00y4arouXxcs 4
Penrenue 3a1au no reme «TpUroHoMeTpuiIecKre YpaBHEHHSD
Paznen 3. ®YHKIMU UX CBOMCTBA U TPA®UKU 52
Tema 3.1. Coaepxanne yueO0HOr0 MaTepHuaJia 2
Crenennas 1 | Crenennas QyHKIHMS, ee CBOHCTBA U rpaduk 2 1,2
(ynxums. IIpakTH4yeckne 3aHATUA 2
1 | HppauyoHanbHble ypaBHEHUS 2
CamocTtosiTeqibHasi paboTa 00y4yaroluxcs 4 .
Pemenue 3agau no reme «CreneHHas QyHKLIUSI»
Tema 3.2. Conep:xanue y4eOHOro MaTepuaJa 4
IHoka3aTesbHas 1 | ITokazarenpHas (hyHKIMS, €e CBOWCTBA M rpaduk 4 1,2
[(NEINIUER IIpakTHyeckne 3aHATHS 4
1| Iloka3zaTenbHbIE ypaBHEHUs 2
2| IlokazaTenbHble HEPABEHCTBA 2 -
CamocTtosiTeqibHasi paboTa 00y4yaroluxcs 4
Penrenue 3anau no reme «IlokazatenbHas QyHKIUS
Tema 3.3. Copepxanne yueOHOr0 MaTepHaJia 8
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Jlorapungmuyec-
Kasi (PyHKIIUA.

Jlorapudmel. CBoiicTBa J0rapru@MoB.

1,2

Jlorapudmudeckast pyHKIIUS, €€ CBOMCTBA U rpaduK.

JlorapudmMudeckue ypaBHEHHUs

1
2
IlpakTHyeckue 3aHATHS
1
2

JlorapudmMudeckre HepaBeHCTBA

CamocTtosiTesibHast paboTa 00y4arouxcs
Pemenwne 3agad o teme «Jlorapudmudeckas GyHKITHD

Tema 3.4.
Tpuronomerpuue
cKkHre PyHKUMu.

Coaep:kanue y4eOHOro MaTepHaJa

1| CgoiicTBa TpUrOHOMETPHUYECKIX QPYHKIMHA U UX
rpaduKu

1,2

IIpakTH4yeckune 3aHATUSA

1 | ObpatHBIe TPUTOHOMETPUIECKHE (DYHKITUI

2 | Pemenue 3anau no teme «Tpuronomerpuueckue
(GYHKITII

N (N P RO

CamocTtosiTeqibHasi paboTa 00y4arouxcs
Pemenne 3agaq no Teme «Tpuronomerprdeckast QyHKIUDY

I

2,3

Paznea 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

a1
(o]

Tema 4.1.
ITocrexoBaTebHO
CTH.

Conep:xanue yueOHOro MaTepuaJa

1 | CocoOsl 3a1aHnst ¥ CBOMCTBA YHCIOBBIX
MOCJIEAOBATEIILHOCTEN

1,2

HpaKanecKne 3aHATUSA

1 | BeluucieHus WieHOB MocieaoBaTeibHoCTU. [Ipenen
IIOCJIENOBATEILHOCTHA

NN NN

CamocrosiTeibHas paboTa o0yyaromuxcs
Pemenue 3anau no reme «llocienoBaTensHOCTIY

Tema 4.2.
IIpousBognas u ee
reoMeTpuYecKui
CMBICJI.

Conep:xanue yueOHOro MaTepuaJia

1 | IlpousBonHas. [ 'eoMeTpraecKuii CMBICI TPOU3BOIHOM

1,2

2 | IlpaBuna u popmynsl muddepeHpoBaHUs

IIpakTHYecKHe 3aHATHS

1 | [paBuna quddepenimponanus

2 | IIpon3Bo/iHBIC HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIIHH.

CamocrosiTeqbHast paboTa 00y4arouxcs
Pemenue 3anau no teme «lIponsBonHasy

Tema 4.3.
IIpumenenue
MPOU3BOJAHOM K
HCCJICAOBAHUIO
ynxuum.

Conep:xanue y4eOHOro MaTepuaJia

1 | Bozpacranue u yObiBaHue hyHKIUU

1,2

2 | OkcrpemyMmbl GyHKIH. Hanbonbiiee 1 HauMeHblIee
3HaueHHE (PYHKIUH

N INOO| O [NNIBEINDNRA O

1,2

3 | [IpumeHeHHe TPOU3BOAHON K IOCTPOCHUIO rpaduka
GyHKIMH

N

IIpakTHYecKHe 3aHATHS

1 | IlpumeHeHre TPON3BOJHOM K IIOCTPOCHHIO rpaduka
GyHKIMH

2 | Pemenue 3ama4 no teme «lIpumMeHeHHe TPOU3BOIHOM
K UCCJICJIOBAHHIO (DYHKITUN

CamocTrosiTesibHast paboTa 00y4ar0uXcs
Pemenue 3anad o teme «IIpuMeHenne npou3BOHON

Tema 4.4.
IlepBooOpa3nas n
HHTerpaji

Coaep:xanue yueOHOro MaTepuasa

1 | lepBooOpazHas

1,2

2 | IlpaBuia HaxoXJeHHS MIEPBOOOPa3HON (DYHKITHH

1,2

3 | Ilnomaas KpUBOJMHEHHOHN Tpameyy U HHTETpal

1,2

HpaRaneCKue 3aAHATUSA

1 | [IpaBuia HaXOXACHHS IEPBOOOPA3HOI (BYHKITHH.
Brluucnenue miuomanei ¢ moMomibo HHTErpana

2 | nddepenunanpHble ypaBHEHHS

Nl N [ONININ OO
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KOHTpOJ'ILHaSI pa60Ta 10 TEMC <(HpOI/I3BOI[Ha$I.

IlepBooOpazHas» 2
CamocTrosiTeqibHasi paboTa 00y4arouxcs 4
Pemenue 3agau mo teme «lIponsBonHas 1 HHTErpam»
Paznen 5. YPABHEHHUSI 1 HEPABEHCTBA 30
Tema 5.1. Coaepixanue yueOHOr0 MaTepuaJia 4
YpaBHeHus u 1 | PaunoHnanbHble, HppallMOHATIbHBIE, IOKA3aTEIbHbIC 2
CUCTEMBI U TPUTOHOMETPUYECKHE YPABHEHHS U CUCTEMBI 1,2
YPaBHEeHHIA 2 | PaBHOCHIIBHOCTh ypaBHEHUI, HEPABEHCTB, CUCTEM 2
IIpakTHYecKkHe 3aHATHS 6
1 | Ilpeobpa3oBanue ypaBHeHHH. OCHOBHBIE TPHEMBI 4
pelieHus ypaBHEHUH -
2 | Pemenne cucteM ypaBHEHUH 2
CamocTrosiTebHasi padoTa 00y4yarommxcst 6
Pemenne 3amau mo reMe «CHCTEMBI ypaBHEHHID)
Tema 5.2. Conep:xanue yueOHOro MaTepuaJa 4
Hepagencra 1 | PanmonaneHble, MppandoHaNbHbIC, TOKa3aTeIbHbIC U 2 1
TPUTOHOMETPHUUECKHE HEPABECHCTRA.
2 | Ucnonp3oBaHme CBOMCTB U TpaduKOB PyHKINN TpH 2 19
pElLLIeHUN YPaBHEHUN U HEPABEHCTB.. '
IpakTHyeckune 3aHATHS 4
1 | Merox unTepBanos. M3o00pakeHue Ha KOOPAUHATHON
IJIOCKOCTH MHOECTBA PEIIECHUH YPaBHEHUN U 2
HEPaBEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM
2 | KonTponbHas paboTa 1o teme «YpaBHEHHUS U 2 -
HEPaBEHCTBAY
CamocTrosiTeibHasi padoTa 00y4Yaromuxcst 6
Pemenue 3agau nmo reme «HepaBeHcTBa»
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS 36
BEPOATHOCTEH
Tema 6.1 Coaepxanue y4eO0HOro0 MaTepuaJia 14
Komo0nnaTtopu- 1 | [IpaBuia KOMOMHATOPHUKH. PemieHrne KOMOMHATOPHBIX 4 19
Ka, Teopus 3a1a4 '
BePOSITHOCTE# 2 | Pa3mMernienusi, coueTaHusl U MEPECTAHOBKH. 2 1,2
3 | Kiaccuueckoe onpenenenue BEpOsSTHOCTH, CBOMCTBA 2 19
BEPOSITHOCTEN '
4 | Teopema 0 cymMmMe BEPOSATHOCTEM 2 1,2
5 | Breruucnenue BepositHocTei. [Ipukiagasie 3anaqn 2 1,2
6 | [IpencraBnenne YMCIOBBIX JaHHBIX. [IpuKiaaHble 2 19
3aa4u !
IpakTnyeckune 3aHATHS 10
1 | IIpaBumna komOuHATOPUKH. PenieHne KOMOMHATOPHBIX 4
3ajad.
2 | Beuucnenue BepositHocteil. Ilpuknaanelie 3agaun 4
3 | IIpencrapnenne YUCIOBBIX NaHHBIX. [IpUKIIaaHbIC 2 -
33291
CamocTrosiTeibHasi pad0oTa 00y4arOIMXCs 12
Pemenue 3aga4 no reme «KomOuHATOpHKa»
Paznea 7. TEOMETPUSL 132
Tema 7.1. Conep:xanue yueOHOro MaTepuaJa 12
IIpsambie n 1 | lIpeamer crepeomeTpun 2 1
IJIOCKOCTH B 2 | AkcroMsbl ctepeoMeTpun. HekoTopele cieacTBus us 2 1
NMPOCTPAHCTBE AKCHOM
3 | IapamienbHbIe NPsSIMbIE B IPOCTPAHCTBE 2 1
4 | TlapanmnenbHbIE TUIOCKOCTH 2 1
5 | IlepneHauKyIspHBIE MIPSIMBIE B TPOCTPAHCTBE 2 1
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HapaHHeHI:HLIG IpAMBIC, IICPIICHAUKYIIAPHBIC K

IJIOCKOCTH. JIByrpaHHBIi yrou 2 1
IpakTnyeckne 3aHATHS 12
1 | Akcuomsl ctepeomerpun. HekoTopele cneactsus u3 4
AKCHOM
2 | INapamrensHble IpSMBIE B TIPOCTPAHCTBE. 4
ITapannenabHble IIOCKOCTH
3 | TlepnenaukynspHbIe OpsSIMbIE B IPOCTPAHCTBE 4 -
4 | INapannenbHble TPSIMbIE, IEPIICHANKYIISPHBIE K 2
IJIOCKOCTH. JIByrpaHHBIN yron
CamocTrosiTebHasi padoTa 00y4yarommxcst
Pemenue 3agau o teme «lIpsMble 1 TIIOCKOCTH B 12
MPOCTPAHCTBE»
Tema 7.2. Cojaepsxanue yueOHOT0 MaTepuaJia 6
Mmuororpannuku | 1 | [ToHsTre MHOrOrpaHHUKA 2 1,2
2 | Ilpuzma 2 1,2
3 | [Mupamuna 2 1
IIpakTHYecKue 3aHATHSA 6
1 | Pemmrenue 3amay o teme «lIpusma. [Tupammmay 4
2 | CuMMeTpus B IPOCTPAHCTBE 2 .
CamocTrosiTesibHasi padoTa 00y4Yarommxcst 6
Pemrenne 3agay nmo reme « MHOTOTpaHHUKID)
Tema 7.3. Coaep:xanue y4eOHOr0 MaTepuaJia 10
Koopaunatsl u 1 | TousaTHus BekTopa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPbI B 2 | CnoxeHue U BBIYUTAHHE BEKTOPOB 2 1,2
NPOCTPAHCTBE. 3 | PaznoxeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM 2 12
BEKTOpaM '
4 | IlpssMoyTONIbHAS CUCTeMa KOOPAWHAT B POCTPAHCTBE 2 1,2
5 | CBs3p MeX Iy KOOpAMHATAMH BEKTOPOB U KOOPAUHAT 2 12
TOYEK '
IlpakTHyecKue 3aHATHSA 10
1 | CymMa HECKONIBKHX BEKTOPOB. Y MHOJKEHHE BEKTOPA Ha 4
YHCIIO
2 | TIpocteiimue 3a1a4u B KOOpJMHATAX 4 -
3 | CxansipHOoe mpou3BeieHue BEKTOPOB. Brruncienne
YIIJI0B MEXAY NMPSIMBIMU U IUIOCKOCTSIMH
CamocrosiTeqibHasi pad0oTa 00y4YarOIMXCsl 8
Pemenue 3a1a4 no reme
Tema 7.4. Coaepxanue yueOHOro0 MaTepHuaJia 8
Tesa n 1 | 2KoopauHAaThI ¥ BEKTOPHI B IPOCTPAHCTBE 2 1,2
NOBEPXHOCTH 2 | Konyc. YceuéHHbli KOHYC. 2 12
BpalleHUA 3 | Chepa. YpaBHeHue chepsbl. 2 1,2
4 | Ilnomans chep. 2 1,2
IIpakTHYecKue 3aHATHSA 8
1 | Humunap. Pemenwne 3amau 2
2 | YceuEHHBI KOHYC 2 28
3 | Cepa. YpaBHenue chepbl 2
4 | Pemenmne 3aga4 mo TeMbl «Tena BpameHus» 2
CamocTrosiTeqibHasi pad0oTa 00yYal0OIMXCS 10
Tema 7.5. Coaepxanue y4eOHOro MaTepuaJia 12
Oo0bembl Te 1 | IlousTie o6bpema. OOBEM MPSIMOYTOIHEHOTO 4 12
napaJulesieuIe/1a ’
2 | O0peM NpsIMOYTOJILHOM MPU3MBI 2 1,2
3 | O0beM mmHApa 2 1,2
4 | O0beM MUpaMuIbI 2 1,2
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5 | O6bem konyca 2 1,2
IIpakTHYecKkue 3aHATHS 8

1 | Berunciienne 00beMOB TeJ ¢ TTOMOIIBI0 HHTETpaia 2

2 | O0beM HaKJIIOHHOW NPU3MBI 2 -
3 | O0beM IapoOBOrO CETMEHTA, HIAPOBOTO CIIOSI, CEKTOPa 4
CamocTrosiTeibHasi padoTa 00yYaroImuXxcst 8

Pemenmne 3amau mo reme «OObEMBI TED)

BCEI'O 350

2.4 Cogeprxkanue pa3aesoB y4eOHOH TUCHUIINHBI

2.4.1 3auaTus JeKIUOHHOT0 THUIA

Ne
pa3-
i (N ¢
a

HaumenoBanue
pasiena

CopeprxaHue pa3ziesia

®opma
TEeKyIIero
KOHTPOJIS

1

Paznen. AJITEBPA

Marematika B HayKe, TEXHHKE, O3KOHOMHKE, HH(OPMAIMOHHBIX
TEXHOJIOTHAX U MPAaKTUYECKON JesITeNnbHOCTHU. Llenble u panuoHanbHbIe
yucna. JlelictButenbHele uucna. KopHu, cremeHH W Jorapumsl.
KopHu HarypanbHOH cTemeHM M3 4yucia U UX cBoiicTBa. CTemeHHu c
palMoOHANBHBIMM  IOKa3aTelsiMM, MX cBoiictBa. CtemeHu ¢
JNCHCTBUTEIbHBIME TOKazaTensaMu. Jlorapudm. Jlorapudpm uwmcna.
OcHoBHOe  JorapuMuueckoe  TOXIecTBO.  JlecaTuuHble U
HartypayibHble Jstorapudmel. [lpaBuna nelcTBui ¢ Jorapudmamm.
Ilepexon x HOBOMy ocHoBaHHIO. [IpeoOpasoBaHme anreOpamyecKux
BelpakeHuil. IIpeoOpa3oBaHWe paIMOHANBHBIX, HPPALMOHATBHBIX
CTENEHHBIX, IOKA3aTENBHBIX U JOTapU(PMHUIESCKUX BRIPKECHHH.

VY, KP

Paszgen. OCHOBBI
TPUT'OHOMETPUU

Pagnannas mepa yrma. BpamarensHoe nBmkeHue. CHHYC, KOCHHYC,
TaHF€HC W KOTaHreHc uucna. OCHOBHBIE TPUTOHOMETPUYECKUE
ToxkaecTBa. @opmynsl npuseneHus. Popmynsl craoxeHus. Gopmyms
ynBoeHus. [IpeoOpa3oBaHus TNPOCTEHIINX TPUTOHOMETPHYECKHX
BeIpaxkeHUii. [IpeoOpa3oBaHne CyMMbI TPUTOHOMETPUYECKUX (DYHKIHIA
B TPOU3BEJCHHE M TIPOM3BEICHHA B CyMMY. TpHUTOHOMETPHUYECKHUE
yYpaBHEHH U HepaBeHCTBa. lIpocrelnime TpPUTOHOMETPUUECKUE
ypaBHeHHA. OOpaTHBIE TPUTOHOMETPHUYECKUE ()YHKITUH.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

Pasnen. ®YHKINNY,
X CBOUCTBA U
I'PAOUKU

Oynkiun. O61acTh ONpenesieHHs] 1 MHOXKECTBO 3HAa4eHHH; Tpadux
¢GyHKIMH, TIocTpoeHne TpadukoB (QYHKIMH, 3aJaHHBIX Pa3IMIHBIMHU
cniocobamu. CBoiicTBa PYHKITUH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPaHUYEHHOCTH,
neproandHOCTh. [IpoMexxyTkn Bo3pacTanus 1 yObIBaHMs, HanOoOIbIIEE
W HauMeHbIlee 3HA4YCHWs, TOYKM OSKCTpemyma. ['paduueckas
uHTepnperanus. Ilpumepsl  (QyHKIMOHANBHBIX 3aBHCHUMOCTEH B
peaybHBIX TIPOIECCax W SIBICHISX. ApHU(pMETHIECKHe Olepanuy Hax
¢yaxkumsamu.  CrnoxHast  yskmus — (kommosurusi). IloHatme o
HenpepbBHOCTH  QyHKImu.  OOpatHsle  ¢yHkumu.  O6macts
ompenenieHNss W 00nacTe 3HadYeHHH oOpatHOM (yHKIIM. [padux
obpataoit pyHkumu. CTeneHHbIE, MOKa3aTeIbHbIC, JIOTAPHU(PMUIECCKIE
1 TPUTOHOMETPHUYECKHUE () YHKIIHH.

OOpatHble TpuroHoMmerpudeckne QyHkimu OrmpeneneHust (QyHKIUH,
nx cpoiictBa u rpaduku. [IpeobpazoBanus rpadukos. [lTapamnensHbli
MEPEHOC, CUMMETPHUsSI OTHOCHTENIBHO OCEH KOOPIAMHAT U CHMMETpUs
OTHOCUTENILHO Hayasla KOOPJUHAT, CHMMETPHsI OTHOCUTENIBHO MPAMOM
Y = X, pacTsKEHHE U CXKATUE BJIOJIb OCEH KOOPAMHAT.

Paznern. HAYAIJIA
MATEMATHUYECK
OI'O AHAJIU3A

IocnenoBarenpHOCTH. CHOCOOBI 33aJaHW W CBOHCTBA YHCIOBBIX
nocienoparenbHocTell. IloHsaTne 0 mnpexpene MoCiIeNOBAaTEIbHOCTH.
CymiecTBoBaHuE npenena MOHOTOHHOU OrpaHUYEHHOMN
110CJIEJOBATEIbHOCTH. CymMmupoBaHUe 10CJIEIOBATEIBbHOCTEH.

VY, KP

15




BeckoneuHo yObIBaroIias reoMeTpuiecKkast porpeccus 1 ee cymma.

IIpousBonHas. [TonsTve o  mpousBogHOW  (QyHKIHMH, €€
TeOMETPUUECKUI M (HU3WIECKHi CMBICT. YpaBHCHHE KacaTeIbHOW K
rpaduky ¢yHkimH. [Ipon3BomHBIE CyMMBI, pa3HOCTH, MPOU3BEACHHUA,
qacTHble. IIponM3BOIHBIE OCHOBHBIX BJIEMEHTApHBIX  (YyHKIHIL.
[IpumMeHeHre TPOU3BOTHON K UCCIIETOBAHNIO (DYHKITUH M IIOCTPOCHHUIO
rpa¢pukoB. IlpomsBomHble OOpaTHOH (GYHKOMH W  KOMITO3HIINU
¢ynkuu. [Ipumepsl MCHONB30BaHUS NMPOM3BOAHON JUIS HAaXOXKICHUS
HAWITy4IIero pelieHus B MPUKIAAHBIX 3a1adax. Bropas npousBoaHas,
ee TeOMETPUUECKUH U (pU3HUYeCKUi cMbICi. HaxoskaeHne cKopocTH Juis
mpouecca, 3agaHHoro Qopmyiod u rpadukom. I[lepBooOpazHas u
uHTerpan. IlpuMeHeHue ompeneneHHOro MHTerpanga Jyuis HaXOXKACHUS
Iomany  KpuBoNMHEWHOM  Tpanenuu. Dopmyna  Herorona—
Jleitoanna. [IprMeps! mpuMeHeHNs HHTeTpaia B QU3NKE i TEOMETPHH.

Paznein.
YPABHEHMUS n
HEPABEHCTBA

VYpaBHEHMS U CUCTEMBI ypaBHEHUM. PanoHanbHble, HppalioHalbHbIE,
MOKa3aTeIbHbIE M TPUTOHOMETPHUYECKHE YPABHEHUS U CHCTEMBL
PaBHOCHIIBHOCTD ypaBHEHH, HEPABEHCTB, cucTeM. OCHOBHBIE IPHEMBI
nx pemeHus (pa3ioXCHWE Ha MHOXMWTENH, BBEICHHE HOBBIX
HEHM3BECTHBIX, NOACTAaHOBKA, Tpa(uuecKuii MEeTox).

HepaBencTBa. PanuoHanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHBIE U
TPUTOHOMCTPUICCKHUC HEPABECHCTBA. OCHOBHEIE MMPpUEMBbI UX PCHICHU.
Meton uHTepBaioB. 300paxkeHHe Ha KOOPAUMHATHOM ILIOCKOCTH
MHOXKECTBA  PEIICHUH ypaBHEHUH W  HEPAaBEHCTB C  JIByM:A
NIEPEMECHHBIMU U UX CUCTEM.

Paznen.
KOMBUHATOPUK
A, CTATUCTHUKA
U TEOPUS
BEPOSTHOCTEMN

OneMeHThl KOMOWHATOpUKH. OCHOBHBIE IIOHATHSI KOMOMHATOPHUKH.
3ajaud Ha MOJCYET YMCIa pa3MeEIleHH, MepecTaHOBOK, COYETaHMH.
Pemenne 3amau Ha nepebop BapuaHToB. Popmyna 6mHOMa HeroToHa.
CpoiicTBa OMHOMHUHANBHBIX KO3 ¢unmeHToB. Tpeyronpauk [lackams.
Tema. OmemeHTHl Teopun BeposTHOcTeil. CoOBITHE, BEpOSTHOCTH
COOBITHS, CIOXEHHE M YMHOXEHHE BeposTHocTed. [lomatne o
HE3aBHCHUMOCTH COOBITHH. JIMCKpeTHAs ciiydaiiHas BEIWYMHA, 3aKOH ee
pacupenenenusa. YucnoBble XapaKTEPUCTHKH AUCKPETHOM ciyyalHOM
Benu4uHEL. [ToHATHE 0 3aKOHE OOJIBIINX YHCE.

OneMeHTHl MaTeMaTHYeCKOH CTaTHCTUKU. [IpencTaBieHHe HTaHHBIX
(Tabnuupl, nauarpamMMbl, Tpaduku), TeHepalbHas COBOKYITHOCTb,
BBIOOpKA, cpegHee apudpmeTrHdeckoe, MenuaHa. [loHaTtme o 3amadax
MaTEMaTUYECKON CTATUCTUKU. PelneHue MpakTUdecKux 3amad C
PUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.

Pazgen.
T'EOMETPUSI

[IpsiMble W TJIOCKOCTH B TPOCTpAaHCTBE. B3anMHOE pacmojoxeHne
JBYX MPSMBIX B IpocTpaHcTBe. [lapamiensHoCTs IpsAMON U MIOCKOCTH.
[MapamnensHocTh 1UIOCKOCTEH. [lepneHIUMKYISpHOCTH NPSAMOH U
miockocTu. IlepneHaukynsp M HakJIOHHas. YTol MeXIy HpsAMOi U
IUIOCKOCTBIO.  JIByrpaHHBI yroi. VYromn MexJy IUIOCKOCTSIMH.
[lepnennuKynapHOCTD JBYX IJIOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHMs MPOCTPAHCTBA: MapaUICIBHBINA IEPEHOC, CUMMETPHS
OTHOCUTENBHO MIockocTH. [lapannensHoe npoektupoBanue. [lnomans
OPTOTOHANIBHOM Mpoekiuu. M300paxeHne npocTpaHCTBEHHBIX (UTYD.
MHororpanHukn.  Bepmmebl, pebpa, TpaHM  MHOTOTPaHHHKA.
PasBeprka. MHororpanusle yribl. Bplykible MHOTOI'DaHHHMKH.
Teopema Diinepa. [Ipusma. [Ipsimas u HakioHHAs pu3Ma. [IpaBuibHAsS
npusma. [lapamnenenunen. Ky6. INupamuna. IpaBunbHas nupamua.
VYceyennas nwmpamuna. Terpasap. Cummerpun B KyOe, B
napajuienienumnese, B npusme u nupamuae. Cedennst kyba, MpU3MBI U
mupamuabsl.  IlpenacraBaeHne o0  OpaBWIBHBIX — MHOIOTPaHHHKAaX
(TeTpasape, kyOe, OKTasape, AojaeKa’ape M MKocadape). Tema wu
MIOBEPXHOCTH BPAILCHUS

Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBAs
MMOBEPXHOCTh, oOpa3yromas, pa3BepTtka. OceBble CEUCHUS U CEUSHUS,
napayuienbaeie ocHoBaHuio. [lap u cdepa, ux cedenus. KacarenpHas
IJIOCKOCTh K cdepe. M3mepenus B rTeomeTpuun. OO0beM U €ro
n3Mepenue. MHTerpansHas popmyna oosema. @opmynsl oobeMa Ky0a,
MPSIMOYTOJIBHOTO TIapajulesennIeia, IPU3MBL, IMIHHAPa. DopMyIbl
o0beMa mnpamuabl U KoHyca. PopMyibl IIJIOIIAAM IOBEPXHOCTEH
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LWIMHApa U KoHyca. DopMysbl oObeMa miapa M IUIOMAAH cdepsl.
ITono6ue ten. OTHOWIEHWS TUTOIMIAJEH TIOBEPXHOCTEH M 00BHEMOB
moo0HBIX Ten. KoopanHaTe! 1 BekTOpHI. [IpssmoyronpHas (IexkapToBa)
cCHCTEMa KOOpIWHAT B IpocTpaHcTBe. DopMyna pacCTOSHHS MEXIY
OBYMSI TOUKaMH. YpaBHEHHS c(epbl, IUIOCKOCTH U MPsAMOii. BekTopsr.
Monyns BekTopa. PaBeHcTBO BekTOpoB. ClokeHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uciao. PasjmoxxkeHue BekTopa IO
HarnpasJIeHUAM. YTOJI MEeX1y OBYMs BeKTopamu. [Ipoekius BekTopa Ha
ocb. Koopaunatel BekTopa. CkalsipHOe NPOU3BEIEHHE BEKTOPOB.
Hcnons3oBaHue  KOOpPAMHAT M BEKTOPOB  IPU  PELICHHH
MaTeMaTHYeCKHUX U NPHUKJIAIHBIX 3a/1a4.

2.4.2 IlpakTHYecKue 3aHATHSA

Ne HaumeHnoBaHue HaumeHoBaHHe MPAKTHYECKHX PadoT D®opma
pas3- pasaeiia TeKyLlero
nena KOHTPOJIsI
1 Pasznen. CreneHp ¢ pallMOHAJIBHBIM U JEMCTBUTEIbHBIM NIOKa3aTENEM IIP, ¥
AJITEBPA CBolicTBa CTETICHH C PAIIMOHAIBHBIM U IeHCTBUTENbHBIM MTOKazatenem | [1P, V
2 Pasnen. CuHyc, KOCHHYC ¥ TaHT€HC JBoWHOro yria. [lonoBuHHOTO yria IP, v
OCHOBBI @opmyibl npuBeaenus. CyMma U pasHoCTh cuHycoB. Cymma u P, v
TPUT'OHOMETPUMU | pasnocts kocunycos
VpaBHeHHe COS X = 0. YpaBHeHue Sin X = o. YpaBHeHue tg X = a 1P, ¥
Pemenne TpUroHOMETpUYECKUX YPABHEHUM 1P, ¥
3 Paznenn. HpparnmoHanbHbIe YpaBHCHHS IP, ¥
OYHKINUN, HX | TlokaszarenbHbIC ypaBHEHUS IIP, Y
CBOWMCTBA U | TlokaszarenbHble HEPaBEHCTBA P, ¥
I'PAOUKN JlorapupMuuecKne ypaBHEHHUS P, ¥
Jlorapudmuyeckre HepaBeHCTBA 1P, vy
OO6paTHbIE TPUTOHOMETPUYECKHE PYHKIIUI 1P, ¥
Pemenne 3anay no teme «Tpuronomerpudeckue QyHKIUI» 1P, ¥
4 Pasnen. Boruncnenus YICHOB NIOCJIEZI0BATEIbHOCTH. Ilpenen | IIP, ¥V
HAYAJIA [OCJIEA0BATEIbHOCTU
MATEMATHWUYEC- | TIpasuna auddepeHuupopanus P, vy
KOT'O AHAJIM3A [Tpon3BoMHBIC HEKOTOPHIX IIEMEHTAPHBIX (YHKITHIA. np, v
[TpuMeHeHre TPOU3BOIHOM K MMOCTPOCHHIO Irpaduka PYHKIUU P, v
Pewenue 3anau no teme «I[IpumeHeHne nponu3BOJHON K I1P, ¥V
WCCIIEIOBAHNIO (DYHKIIHN
[IpaBmia HaxoXXIOCHUS IEpBOOOpa3HO PyHKIWH. Berancienue np, v
TUIONIaJIel ¢ MOMOMIBIO HHTETpaa
JuddepennnanbHpie ypaBHEHHs 1P, ¥
KonTponbnas pabota no teme «I[Iponssognas. [TepsooOpazHasy» P, v
5 Paznen. [IpeobpazoBanue ypaBHeHHA. OCHOBHEIC TPHEMBI PEIICHHUS np, v
YPABHEHUA W | ypaBHeHuit
HEPABEHCTBA Pelienune cucteM ypaBHEHUM P, ¥
Merton unTepainoB. M3o0paxxkeHre Ha KOOPAWHATHOMN IIIOCKOCTH P, ¥
MHO’KECTBA PEIUCHUI YPAaBHEHUM U HEPABEHCTB C ABYMS
MIepEMEHHBIMH U HX CHCTEM
KontpospHas paboTa mo reme «YpaBHEHHS M HEPABEHCTBAY 1P, ¥y
6 Pasnen. [IpaBnna komOuHaTOpUKH. Pemenne koMOMHATOPHBIX 33124 P, v
KOMBUHATOPH-
KA, CTATUCTHKA Briuucnenue BepositHocTeld. [lpukiiagasle 3agaun 1P, vV
" TEOPUS [IpencraBnenue YUCNOBBIX AaHHBIX. [IpuKiaaHblie 3a1a4u 1P, ¥y
BEPOSATHOCTEN
7 Paznen. AKCHOMBI cTepeoMeTpur. HeKoTophIe CIeNCTBUS U3 aKCHOM P, ¥
I'EOMETPUA [TapajuiesibHble IpsiMble B IpocTpaHcTBe. IlapaienbHble INIOCKOCTH P, ¥y
IlepneHuKyIsipHbIE NIPSIMBIE B IPOCTPAHCTBE P, ¥y
[TapaienbHble NpsiMble, NEPIEHAUKYJIAPHBIE K IUIOCKOCTH. P, v

JIByrpaHHbIi yrou

17




Pemenue 3agau no teme «lIpusma. Iupamuga» IP, ¥

CummeTpus B IPOCTPAHCTBE IP, ¥
CyMMa HEeCKOJBKUX BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO 1P, ¥
IIpocreiimue 3aja4y B KOOpAUHATAX 1P, ¥
CkansipHOe MPOHU3BEICHUE BEKTOPOB. BhIUnCIeHNe yII0B MEXIY P, v

MPSIMBIMH U INIOCKOCTSAMH
Hununanp. Pemenue 3agay

Yceu€HHbIN KOHYC

Cdepa. YpaBHenne cheps

Pemenue 3ana4 no temsl «Tena BpalieHus»
Beruncienne 00beMOB TeJ ¢ TOMOIIBI0 HHTETPaIa
O06BpeM HaKIIOHHOW TIPHU3MBI

O0BeM MapoBOro CETMEHTA, IAPOBOTO CII0S, CEKTOpa

3232121213232
clelslslislsls
Gl <

2.4.3 JIaGopaTopHbIe 3aHATUA
He npenycmorpeHnsl

2.4.4 Copep:xxanue camocTosiTe1bHOM padoThl (IlpumepHas TemaTnka pedeparoB)

Tewmbl pedpepaton
l.MaremaTuka B HayKe.
2.HenpepsiBHBIE 1pOOH.
3.CTeneHu ¢ NeNCTBUTENbLHBIMHU ITOKA3aTETIIMU.
4. UccnenoBanuii ypaBHEHHU U HEPABEHCTB C MapaMeTpamH.
5.I'paduueckoe pemieHne ypaBHEHUN U HEPABEHCTB.
6.Ilonarue nuddepeniinana u ero NPUIOKECHHUS.
7. IaTyuius 1 MaTeMaTHKa.
8.Cxembl bepHysu NOBTOPHBIX UCTIBITAHUM.
9.CpenHue 3Ha4YCHUS U UX MPUMEHEHHUE B CTATHUCTHUKE.
10.ITapannenbHOE MPOEKTUPOBAHUE
11.IIpaBusibHBIE U MONTYNIPABUIIBHBIE MHOTOTPAHHUKH.
12 . KoHnueckue ceyeHns U UX NTPUMEHEHNE B TEXHHUKE.
13.BextopHoe 3agaHue NpsIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
14. Maremartuka U *u3Hb.
15. Marematuka u My3bIKa.

2.4.5 TlepeueHb y4eOHO-METOANYECKOI0 00eCIIeYeHUsI CAMOCTOSITEIbHOI PadoThI
00y4arommXxcs 1Mo AMCHUIJINHE

Hauanom opranmzanmu 10001 caMOCTOSTENbHONW PabOThl JOIKHO OBITH NMPUBUTHE
HaBBIKOB M YMEHHI TpaMOTHON paboThI ¢ y4eOHOM 1 HayYHOU JUTEepaTypoil. DTOT mporecc,
B TEPBYIO OYepelb, CBS3aH C HAXOKICHHEM HEOOXOAMMOHN /ISl YCICNTHOTO OBJIAJACHUS
y4eOHBIM MarepuajaoM JuTeparypoi. CTYIeHT TOJDKeH yMETh TOJb30BaThes (hoHmaMu
OubIMOTEK U CIpaBOYHO-OMOMMOrpaguuecKUMU U3AAHUSIMU.

CryneHTsl UIS TOJHOLICHHOTO OCBOEHHUSI Y4eOHOTO Kypca JIOJIKHBI COCTABIATH
KOHCTICKTBI KaK MPH MPOCTYITMBAHUH €r0 TEOPETUICCKOW (JICKIIMOHHOW) YacTH, TaK U TpH
MOATOTOBKE K MPAaKTUYECKUM (J1TaOOpaTopHBIM) 3aHATHAM. JKenaTenbHO, YTOObI KOHCIEKTHI
JICKIMH 3aMMChIBAIUCH B IOTHYECKOH MOCIEI0BATEIbHOCTH U3YUYEHUS Kypca U COIEPKaJIHCh
B OJTHOW TETpaJH.
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HanmeHnoBanue pasaeJa,
TEMbI

Hepe'—[eﬂb y‘leﬁHO-MeTO}.lPl'—[eCKOFO odecneyeHust TUCHMILIMHBI M0 BHINOJIHEHH IO
CaMOCTOSITeIbHOI paﬁOTLl

Paznen 1. AJITEBPA

1. [otockyes, E.B. Matemaruka: anredpa i Hadaga MaTeMaTHIECKOTO
aHanmm3a, reometpus. ['eomerpus. 10 k1. YrmyOnéHHBIN ypoBeHb: yueOHux/ E.B.
Iotockyes, JL.U. 3BaBuu. — M.: Ipocda, 2017.- 223c.

2. ITorockyes, E.B. Matemaruka: anre6pa 1 Hadyana MaTeMaTHUECKOTO
aHanuza, reomerpus. ['eomerpus. 10 k. YrioyOonéuuslii ypoBeHb: 3anaunuk/ E.B.
Iotockyes, JL.U. 3BaBuu. — M.: JIpoda, 2017.- 255¢.

3. ITorockyes, E.B. Matemaruka: anre6pa 1 Hayana MaTeMaTHUECKOTO
aHanuza, reomerpusi. ['eomerpus. 11 k. Yrinyonéunsiii ypoens: yueonux/ E.B.
Iotockyes, JL.U. 3BaBuy. — M.: JIpoda, 2017.- 384c.

4, [otockyes, E.B. Matemaruka: anredpa 1 Hagajga MaTeMaTHIECKOTO
aHanmm3a, reometpus. ['eomerpus. 11 k. YrmyOnéHHsiit ypoBeHs: 3amagnuk/ E.B.
Iotockyes, JL.U. 3BaBuu. — M.: Ipocda, 2017.- 236¢.

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

Pa3zgen 2. OCHOBBI
TPUT'OHOMETPUU

1. AHTOHOB, B.I1. DnemMeHTapHas MaTeMaTuKa AJIs IEPBOKYPCHUKA [DIIEKTPOHHBIH
pecypc]: yuednoe nocobue / B.. Autonos, ®@.1. Konenesuu. - CII6.: Jlans, 2017. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. [Torockyes, E.B. Maremaruka: anreOpa ¥ Hayajga MaTeMaTH4eCKOrO aHAIM3a,
reometpust. ['eomerpus. 10 k1. Yroyonéuusiii ypoBens: yueouuk/ E.B. Ilotockyes, JI.U.
3BaBuu. — M.: [lpocda, 2017.- 223c.

3. [otockyes, E.B. Matemaruka: anreOpa v Hayaza MaTeMaTHIECKOTO
aHamm3a, reomeTpus. ['eomerpus. 11 k. Yriry0néuasiid ypoBeHs: yueOHuK/ E.B.
[Motockyes, JI.I. 3BaBua. — M.: [Ipoda, 2017.- 384c

Paznen 3.U<DYHKI_II/II/I
NX CBOUCTBA U
TPAOUKU

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

2. Boromonos, H. B. Marematuka. 3agauu ¢ pemeHusmu B 2 4. YacTs 1
[DnexTponHsIii pecypc]: yuednoe mocodue mis CI1O / H. B. Boromosnos. — 2-¢ u3.,
ucnp. u gorn. — M.: U3marenscteo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EABE67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Matemaruka. 3agaun ¢ pemeHusMHy B 2 4. Yacts 2
[DnexTponHEIi pecypc]: yaueOHOE Tocodue mis CI1O / H. B. BoromonoB. — 2-¢ u3 .,
ucrp. u gor. — M.: U3natensctio FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

4, Boromornos, H. B. Marematuka: yueoruk aiust CI1O / H.boromornos, I1. U.
Camoiinenko. — 5-e m3j., mepepad. u jor. — M. :  UM3marensctBo HOpaiit, 2017. — 396
c.

Paszgen 4. HAYAJIA
MATEMATHUYECKOI'O
AHAJIN3A

1. Maremarnka: ajredpa 1 Hadaga MaTeMaTHIECKOTO aHaIN3a, TeOMETPHSI.
Anrebpa 1 Hauasa MmatemaTudeckoro aaigmsa. 10-11 k. ba3oBblif 1 yri1. ypoBeHb.
(®r'oC)/ U1.A. Anumos, Konsrun F0.M., Tkauésa M.B. u np.- M.: IIpoceemenne, 2017.-
464 c.

2. ITorockyes, E.B. Matemaruka: anre6pa 1 Hadajga MaTeMaTHUECKOTO aHAIIN3a,
reometpus. ['eomerpus. 10 k1. YriryOnénusii ypoBens: yueonux/ E.B. ITotockyes, JI.U.
3BaBuu. — M.: llpoda, 2017.- 223c.

3. [Morockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHaAIIN3a,
reomerpus. ['eomerpus. 11 k. Yrioyonéunsiii yposens: yueOnux/ E.B. ITotockyes, JI.U.
3BaBuu. — M.: llpoca, 2017.- 384c.

4, [Torockyes, E.B. MaremaTuka: anredpa 1 Hauajla MaTEMaTHYeCKOTO aHAIIN3a,
reomerpus. ['eomerpus. 10 k. Yrioy6nénnsiit yposeHs: 3agaunnk/ E.B. [Torockyes, JI.H.
3BaBuu. — M.: llpoca, 2017.- 255c¢.

5. [Torockyes, E.B. Matemarunka: anre6pa i Hagajga MaTeMaTHIECKOTO aHATN3a,
reometpus. ['eomerpus. 11 k. YrimyOnénusiii ypoBens: 3anaunnk/ E.B. ITorockyes, JI.U.
3BaBuu. — M.: llpoda, 2017.- 236¢.

Pazngen 5. YPABHEHU
N HEPABEHCTBA

1. Maremaruka: anrebpa U Hadajla MaTEMaTHYECKOrO aHAIN3a, TEOMETPHSL.
Anrebpa n Hayana Maremarndeckoro anainmusa. 10-11 k. ba3oBerii 1 yri. ypoBeHb.
(®roCy/ U1.A. Amumos, Komsrun F0.M., Tkauésa M.B. u ap.- M.: [Ipocsemienue,
2017.- 464 c.

2. ITorockyes, E.B. MaremaTuka: anredpa 1 Hauajla MAaTEMaTHYeCKOI0 aHaAJIN3a,
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3.

4,

5.

reometpus. ['eomerpus. 10 k1. Yrioyonéunslit yposens: yueOnuk/ E.B. [Torockyes, JI.I.
3BaBud. — M.: lIpoda, 2017.- 223c.

[otockyes, E.B. Maremarunka: anre6pa i Hauajga MaTeMaTHIECKOTO aHAIIN3a,
reometpus. ['eomerpus. 11 k. YrmyOnénusiit yposens: yueoruk/ E.B. [Totockyes, JI.U.
3BaBmd. — M.: Jlpoca, 2017.- 384c.

[Notockyes, E.B. Matemarunka: anreOpa i Hadaga MaTeMaTHIECKOTO aHAIN3a,
reometpus. ['eomerpus. 10 k. YriryOnénusiit ypoBens: 3anaunnk/ E.B. I[Torockyes,
JL.U. 3BaBuu. — M.: Ipoda, 2017.- 255c.

[orockyes, E.B. MaremaTnka: anredpa 1 Hauajla MAaTEMaTHYeCKOTO aHaAIIN3a,
reometpus. ['eomerpus. 11 k1. YrioyOonéunslit yposeHs: 3anaunuk/ E.B. I[Torockyes,
JL.U. 3BaBuu. — M.: JIpoda, 2017.- 236¢.

6. Boromonos, H. B. Matematuka [Daekrponnslii pecypc]: yueonuk st CI1O /
H. B. boromoros, I1. Y. Camoiinenko. — 5-¢ u3n., mepepad. u gom. — M.:
Wsnarenscto ¥Opaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromornos, H. B. Maremaruka. 3amgaun ¢ pemreHusiMu B 2 4. Yacts |
[DnexTporHEIH pecypc]: yuebHnoe nocodue st CI1O / H. B. Boromonos. — 2-e u3.,
ucrp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

8. Boromornos, H. B. Maremaruka. 3afgaun ¢ pemeHussMA B 2 4. HacTp 2
[DnekTponHbIi pecypc]: yueonoe mocobue mis CITIO / H. B. Boromonos. — 2-¢ u3.,
uctp. u gon. — M.: U3parensctso FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pasznen 6.
KOMBUHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSTHOCTEMN

1.

2.

[Tomnos, A. M. UndopmaTrka u MatemMaTHKa [ DIEKTPOHHBIH pecypc]: yu4eOHHK
u npaktukyM i CI1O / A. M. Tlonos, B. H. Cotnukos, E. . Haraesa; nox pen. A. M.
[omoBa. — 3-e u3n., mepepad. u gom. — M.: MzpatensctBo FOpaiit, 2017. — 430 c. -
URL.: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464

Hopodeera, A. B. MatemaTuka [ 1eKTpoHHBIH pecypce]: yueOruk mis CI10 /
A. B. dopodeeBa. — 3-e u3n., mepepad. u gom. — M.: MzpatensctBo FOpaidt, 2017. —
400 c. - URL.: https://www.biblio-online.ru/book/B646843F-0131-41C8-AEBG6-
B4C37ED1E97F

Paznen 7. TEOMETPU I

1.

2.

3.

4,

5.

6.

7.

ITorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIECKOTO aHAIIN3a,
reometpus. ['eomerpus. 10 k1. Yrinyonéuuslit yposeHs: yueonuk/ E.B. TTorockyes, JI.I.
3BaBuu. — M.: Jlpoda, 2017.- 223c¢.

ITorockyes, E.B. Matemaruka: anre6pa 1 Hadaiga MaTeMaTHUECKOTO aHAIIN3a,
reometpus. ['eomerpus. 11 k. Yrinyonéuuslit yposens: yueonuk/ E.B. TTorockyes, JI.I.
3BaBuu. — M.: Jlpodha, 2017.- 384c.

ITorockyes, E.B. Maremartuka: anre6pa u Hagajga MaTeMaTHYECKOTO aHANIN3A,
reometpus. ['eomerpus. 10 k. YrimyOnéHHbIN ypoBeHb: 3anaunuk/ E.B. [Totockyes,
JL.U. 3BaBuu. — M.: Ipoda, 2017.- 255c.

ITorockyes, E.B. MaremaTnka: anredpa 1 Hauajla MaTeMaTHIeCKOTO aHAIIN3a,
reometpus. ['eomerpus. 11 k. YrimyOnéHubIl ypoBeHb: 3anaunuk/ E.B. [ToTockyes,
JL.U. 3BaBuu. — M.: Ipoda, 2017.- 236¢.

Aranacsa JI.C. 'eometpust JloGaueBckoro [DneKTpOHHBIN pecypc]. — M.:
Jlaboparopus 3uanmii, 2017. — 467 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=66315

Artanacssa C.JI. T'eomerpust 1 [DnekrtpoHHbIH pecypc]: yueOHOe mocobue /
C.JI. AranacsH, B.I'. I[Toxkposckuii. — M.: Jlaboparopus 3Hanuii, 2017. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

Aranacss C.JI. T'eometpust 2 [DneKkTpoHHBIN pecypc]: ydeOHoe mocobue /
C.JI. AranacsH, B.I'. IlokpoBckuii, B.I'. Ymakos. — M.: «Jlaboparopus 3nanuii», 2017. —
547 c¢.— URL.: http://e.lanbook.com/books/element.php?pll_id=66314

Kpome mnepeuncieHHbIX MCTOYHHUKOB CTYIEHT MOYKET BOCIOJIb30BaThCSl MOUCKOBBIMHU
cucreMaMu cetd IHTepHET 1o TeMe CaMOCTOSITeIbHON paOOTHI.

JIJisi OCBOEGHMSI TaHHOM NUCUUIUIMHBI U BBIMOJIHEHUS MPEIyCMOTPEHHBIX Y4eOHOMH
IporpamMMoi Kypca 3aJlaHuil 10 CaMOCTOSITEIbHONW paboTe CTYIEHT MOXKET HCIOJIb30BaTh
cienyromniee yueOHO-METOIMYeCKoe 00ecTieueHHE:

-METOANYECKHEe PEKOMEH AU MPEIo1aBaTelis K BHIIIOJIHEHUIO CAMOCTOSITENIbHbIX

JOMAIIHUX 3aJaHUM.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jns peanusanuy KOMIIETEHTHOCTHOI'O IOJAXOJA IPEIYCMaTpUBACTCS UCIIOIb30BAHUE B
y4eOHOM TMIpollecCe AaKTHBHBIX M HMHTEPAKTUBHBIX (OPM TNPOBEIEHUS ayIUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHA C LEIbI0 (POPMUPOBAHMS W PaA3BUTHSA NPOQPECCHOHATBHBIX
HaBBIKOB 00yUaIOLIUXCS.

B mpouecce npenonaBaHus NPUMEHSAIOTCS OOpa30BaTENIbHbIE TEXHOJIOTMM Pa3BUTHUS
KpUTHYECKOro MbIuieHUs. O0s13aTenbHbl KOMIBIOTEPHBIE JTAOOPATOPHBIE MPAKTHUKYMBI 110
paszaesiaM JUCLUIUIAHBL.

B yuebHOM mpouecce Hapsay ¢ TpaJULMOHHBIMU OOpa30BaTEIbHBIMHU TEXHOJOTUSMU
UCIIOJIB3YIOTCS KOMITBIOTEPHOE TECTUPOBAHHUE, TEMATUYECKHE IIPE3CHTALNH,

HHTCPAKTHBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTHHU NPHU MPOBeICHNH JIEKIM I

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

Paznmen 1. AJITEBPA TexHoMOTHsA pa3BUBAIOLIETO O0YIEHHS 6 (2%)
Paznen 2. OCHOBBI TexHosorus pa3BUBarOLIETO 00yUSHHS 8 (4%)
TPUT'OHOMETPUN AyTMOBH3yaJIbHBIE TEXHOIOTHH
Pasnen 3. DYHKIIMU UX CBOUCTBA | TexHomnorus pa3BuBaromero ooydeHus 18 (10%)
N TPAOUKHA AyJIMOBH3yaJIbHBIE TEXHOIOTHH
Pasnen 4. HAUAJIA TexHOMOTHS pa3BUBAIONIET0 O0ydIEHUS 18 (8%)
MATEMATHYECKOI'O AHAJIM3A
Pasznen 5. YPABHEHUS U TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 8 (4%)
HEPABEHCTBA
Pazmen 6. KOMBUHATOPHKA, TexHONOTHS pa3BUBAIOIIETO OOYICHUS 14 (8%)
CTATUCTUKA U TEOPUA AynnoBu3yajbHbIE TEXHOJIOTUU
BEPOSTHOCTEN
Paznen 7. TEOMETPU A TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 46 (20%)

AynuoBu3yasibHbIE TEXHOJIOTHU
Bcero 118 (56*)

3.2.00pa3oBaTejibHbI€ TEXHOJIOTHH NP NPOBEAEHUU NMPAKTHYECKUX 3aHATHI

TexHoJ0rnN, NPpUMeHsieMble IPU
H3yuaembie pa3ienbl (TeMbl)
J—— NPOBEIeHHI NPAKTHYECKHX 1 Koa-Bo yacos
J1a00pPaTOPHBIX 3aHATHI
Paznen 1. AJITEBPA TexHomnorust mpobIeMHOTO 00ydeHUs 6 (2%)
TexHomorust paboTHI B MaJIbIX TPYIIax
Pasznen 2. OCHOBBI TexHosorus npoOJIeMHOT0 00y4eHHs 12 (8*)
TPUT'OHOMETPUN TexHostorus paboThl B MaJIbIX TpyHIax
Pazzen 3. ®YHKIIUMN UX CBOMCTBA TexHosorus npoOJIeMHOT0 00y4eHHs 18 (10*)
N TPADOUK TexHostorus paboThl B MaJIbIX TPyHIax
Paznen 4. HAYAJIA TexHosorus npoOJIeMHOT0 00ydeHHs 18 (8%)
MATEMATHUYECKOI'O AHAJIM3A TexHostorus paboThl B MaJIbIX TpyHIax
Pasnen 5. YPABHEHUA U TexHosorus npoOJIeMHOT0 00y4eHHs 10 (4%)
HEPABEHCTBA TexHostorus paboThl B MaJIbIX TpyHIax
Paznen 6. KOMBHHATOPHKA, TexHosorus npoOJIeMHOT0 00y4eHHs 10 (8%)
CTATUCTHUKA U TEOPUA TexHosorus paboThl B MaJbIX TPyIIax
BEPOSITHOCTEN
Pazgen 7. TEOMETPU A TexHomorus mpodbIeMHOT0 00yIeHUS 42 (20%)
Texnonorust paboTHI B MaJIBIX TPYIIAax
Bcero 116 (60%)
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4. YCJIOBUS PEAJIM3AIIMU ITIPOTPAMMbBI YUEBHOM JIU CITUTTAJIHBI

4.1. MaTtepuanbHoO-TeXHHYeCcKas 0a3a, HeoOXoauMasi 1J151 OCYIEeCTBJIEHHUS
00pa3oBaTeJILHOIO MPOoLecca MO AUCIHUIJINHE

Peanuzanus yueOHOHN TUCIUTUIMHBI OCYIIECTBISCTCS B CIEIMATEHO 000pYI0BaHHOM
KaOWHETe MAaTEeMATHICCKUX JUCIUTUINH
O6opynoBanue yueOHOro KaOMHETa MaTEMATHUYECKUX JUCITUTUINH
- MYJIbTHMETUATIPOCKTOP,
- KOMITBIOTED,
- 9KpaH,
- JocKa ydeOHas,
- yueOHasi MeOelb.

YuyeOHO-MeTOAMUECKOE 00ecIieueHe:

Pabouas yueOHas mporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

VyeOHuku

JlononHuTENBbHAS TUTEpPATypa

Meroandeckue pa3pabOTKU K 3aHATHUSIM

JnmakTrueckuid pa3gaTOYHbIN MaTeprall

KapTouku-3aganus, TeCTOBbIC 3aaHUS

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

4.2. IlepeyeHb HEOOXOAMMOTI0 POTrPAMMHOI0 00ecreYeHust

1. 7-zip apxuBatop; (JuueH3us Ha aHri. http://www.7-zip.org/license.txt)

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

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

4. Apache OpenOffice — opucHsIif nakeT; (JTIUICH3US -
http://www.openoffice.org/license.html)

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

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

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

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

5.1.0cHoBHas MuTEpaTypa

1. MaremaTuka: anreOpa 1 Hadajaa MaTeMAaTUYECKOIO aHaIN3a, reoMeTpus. Anredpa
W Hayaja mMateMatuueckoro aHanusa. 10-11 k. ba3oserit u yri. yposes. (OPI'OC)/ II.A.
Anumos, Konsarun FO.M., Tkauésa M.B. u np.- M.: IIpocBemenne, 2017.- 464 c.

2. [Totockyes, E.B. MartemaTuka: anreOpa ¥ Hayajga MaTEMaTHYECKOIO aHAJIM3a,
reomeTpus. ['eomerpus. 10 kn. YroyO6néuusiii ypoens: yueonunk/ E.B. ITotockyes, JI.I.
3BaBuu. — M.: Jlpoda, 2017.- 223c.

3. [Totockyes, E.B. MartemaTuka: anreOpa M Hayajia MaTEMaTH4YECKOTO aHAJM3a,
reometpusi. I'eomerpus. 11 ki, YrioyOnéuusiii ypoens: yueOHuk/ E.B. [lotockyes, JI.W.
3BaBuy. — M.: [Ipoda, 2017.- 384c.

4. [Totockyes, E.B. MaremaTuka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHaJIM3a,
reometpusi. ['eomerpus. 10 k. YrnyOnénnsiii yposens: 3anaunuk/ E.B. Ilorockyes, JI.W.
3BaBuy. — M.: [Ipoda, 2017.- 255c.

5. [TotockyeB, E.B. Matemarnka: anre6pa M Hayala MaTeMaTHYeCKOTO aHaJIM3a,
reometpusi. ['eomerpus. 11 k. YrnyOnénnsiii yposens: 3anaunuk/ E.B. Ilorockyes, JI.W.
3BaBuu. — M.: Jlpoda, 2017.- 236¢.

6. Bboromonos, H. B. Martemaruka [DnexkTponHslit pecypc]: yueobnuk mais CI1O / H. B.
boromornos, I1. K. Camoiinenko. — 5-e u3a., nepepad. u qon. — M.: U3parensctBo FOpaiiT,
2017. — 396 c. - URL: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-464F-
9D73-2B57AACBD299%page/1

7. boromomnos, H. B. Marematuka: yue6nuk maus CIIO / H. B. boromomnos, II. U.
CamoiineHnko. — 5-e uzj., nepepad. u gomn. — M. : M3natensctBo KOpaiit, 2017. — 396 ¢

5.2./lonoJIHUTEIbHASA JTUTEPATYPA

1. boromonos, H. B. Marematuka. 3amaun ¢ pemenusmMa B 2 4. Yacte 1
[DnexkTpoHHbIN pecypc]: yuebnoe nmocodue mist CI1O / H. B. boromonos. — 2-e u3j., ucrp.
u jgon. — M.: UsmarensctBo FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromonos, H. B. Marematuka. 3amaun ¢ pemeHusmMd B 2 4. Yacte 2
[DnexTponHbii pecypc]: yueoHoe nocodue nns CI1O / H. B. boromonos. — 2-e uzj., ucmp.
u jgon. — M.: UznarensctBo [Opaiit, 2017. — 285 c¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Maremaruka. [Ipaktukym: yue6. mocodue ans CIIO / mox obmr. pea. O. B.
Tatapaukosa. - M.: FOpaiir, 2018. - 285 c.
4. Briciias matematuka [ QneKTpoHHBINA pecypc]: yueOHuk u npaktukym st CI1O /

M. b. Xpunynosa [u 1p.]; mog obmt. pea. M. b. Xpunynosoii, 1. Y. piranox. — M.:
WznarensctBo HOpaiit, 2016. — 472 ¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

S. [TomoB, A. M. Undopmatuka n MmaremaTka [ DIEKTpOHHBIN pecypc]: yueOHUK U
npaktukym st CITO / A. M. Tlonos, B. H. Cotaukos, E. U. Haraesa; mox pen. A. M.
[Tonoa. — 3-e u31., mepepad. u non. — M.: U3gatensctBo FOpaiit, 2016. — 430 c. - URL:
https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-690CA6280464#page/1
6. Hopodeesa, A. B. Maremartuka [Dnektponnslii pecypc]: yuebnuk s CI1IO / A. B.
Hopodeea. — 3-e uza., nepepad. u non. — M.: U3mparensctBo FOpaiit, 2017. — 400 c. -
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URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG6-
B4C37ED1E97F#page/l

7. [TaBmrouenko, 0. B. MaTtematuka [ DneKTpOHHBIN pecypc]|: yUeOHHUK U PAKTUKYM
st CITO / YO. B. ITasarouenko, H. . Xaccan; nox o6m. pex. FO. B. [TaBntouenko. — 4-e
u3., mepepad. u gom. — M. : M3natensctBo KOpaiit, 2017. — 238 c. - URL:
https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-6A8208474676#page/1
8. Hopodeena, A. B. Matematuka. COOpHHK 3a/1a4 [ DIEKTPOHHBIN pecypc]: yueO.-
npakt. mocobue s CIIO / A. B. lopodeea. — 2-¢ u3a. — M.: M3marenbctBo IOpaiiT,
2017.— 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-
A2FA-7222FCECB71C#page/1

9. Martematuka [ DnexTpoHHsbIi pecypce]: yueonuk st CI1O / O. B. Tarapaukos [u
np.]; mox obmr. pexn. O. B. TarapuukoBa. — M.: U3marensctBo FOpaiit, 2016. — 450 c. -
URL: https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-
31608A2BFBF3#page/l

10. Cenpix, U. 0. Marematuka [ DeKTpOHHBIN pecypc]: y4eOHUK U MPAKTUKYM JIsI
CIIO / W. 1O. Cenpix, 0. b. I'pebenmuxoB, A. O. [llereneB. — M.: M3naTenscTBo FOpaiit,
2016. — 443 c. - URL.: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-4610-964D-
71171C2568F8#page/l

11. AnToHOB, B.M. DnemenTapHast MaTeMaTuka Jijisi IEPBOKYPCHUKA [ DTIEKTPOHHBIN
pecypc]: yuebnoe nocoo6ue / B.1. Autonos, ®.U. Konenesuu. - CII6.: Jlans, 2017. - 112 c.
- URL: https://e.lanbook.com/reader/book/5701/#1

12. Aranacsn, JI.C. I'eometpust JlobaueBckoro [ DneKkTpoHHbIHN pecypc] : yueo. mocobue
— DnekTpoH. naH. — Mocksa : U3natenbctBo "JlabopaTopus 3nanmii", 2017. — 467 ¢. —
URL: https://e.lanbook.com/reader/book/94096/#1

13. Aranacsu C.JI. T'eometrpus 2 [DnekTpoHHbI pecypc]: ydebHoe mocoome / C.JL
ArtanacsiH, B.I'. [Tokposckuii, B.I'. YmakoB. — M.: «JlaGopaTopus 3nanuii», 2017. — 547 c.
— URL: https://e.lanbook.com/reader/book/66314/#1

5.3.Ilepuoguueckne U3TAHUA

1. Cpennee npodeccroHaIbHOE 00pa3oBaHUe

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

3. DxoHOMHKa 1 MaTeMaTH4yeckue Metoanl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

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

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

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

5.4. Ilepeuenb  pecypcoB  HHGPOPMAIMOHHO-TEICKOMMYHMKANIMOHHONH  ceTH
«HTEpHET», HEOOXOAUMBIX JIJISI OCBOCHUSA U CHUIITTHHBI

1. OBC «YnuBepcutetckas oudmmoreka ONLINE». — URL: www.biblioclub.ru
2. OBC m3narenbctBa «Jlanby. — URL: https://e.lanbook.com
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3. BBC «tOpaiit». — URL: http://www.biblio-online.ru/

4. DnexTpoHHBIN KaTajgor Hayunoit 6ubanorexu Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnexrponHas oubnuoreka «M3naarenbckoro qoma «I"peOCHHUKOBY -
URL:www.grebennikon.ru

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

7. basbel nannbix kommnanuu «Mcer Bero». - URL:http://dlib.eastview.com

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

9. HanmonaneHast anmektponHast oubanorexka « HOby. - URL:http://H36.pd/

10. KubepJlenunka: HayuHas snekrponHas oubnmoreka. — URL: http://cyberleninka.ru/

11. Equnoe okHO JocTyna K 00pa3oBaTelbHbIM pecypcaM : penepanbhas MIC cBoOoaHOTO
nocryma. — URL: http://window.edu.ru.

12 CupaBouno-npaBoBas cuctemMa «Koncymnsrant ITmoc» - URL  http://www.consultant.ru
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOIIIUMCS ITO OCBOEHUIO
JAUCIHHUITJINHbI

JlucuuminHa HalellieHa Ha (OpMHUPOBAHHUE OOIEYIeOHBIX KOMIETEHITNH, TAKUX KakK
CIIOCOOHOCTh ~ JIEMOHCTpalluu  OOIIEHAY4YHBIX 0a30BbIX 3HAHUN €CTECTBEHHBIX HAYK,
MaTeMaTUKH, TOHUMaHHe OCHOBHBIX ()aKTOB, KOHIEIIUH, IPUHIIUIIOB U TEOPHIA.

OOyuyeHHe CTYACHTOB OCYIIECTBISACTCA MO TPAJUIMOHHOW TEXHOJOTHH (JIEKIUH,
MIPAKTUKN) C BKIIIOYCHUEM MHHOBAIIMOHHBIX AJICMECHTOB.

C TOYKM 3peHHs HUCHOJb3YyEeMbIX METOAOB JIEKIIMH TMOJPA3ACISIOTCS CIETYIOIINM
o0Opa3om: HH(OPMAIIMOHHO-O0BSICHUTENIbHAS JICKIIHS, TIOBECTBOBATENIbHAA, JIeKIIUI-0ecea,
npoOsieMHas JEKLIUA U T. [I.

YcTHOE M3NO0KEeHNEe Yy4eOHOTro MaTepuaja Ha JICKIIMH JTOJDKHO KOHCIEKTUPOBATHCS.
CaymaTh JeKIHI0 HYXHO YMETh — MOJACPKUBATh CBOE BHUMAaHHE, MOHITh U 3alIOMHUTH
YCIIBIIIIAHHOE, YIIOBUTH May3bl. B mporiecce M30KeHUs MpenoaaBaTesieM JIEKIIUU CTYICHT
JOJKEH BBISICHUTH BCE HETIOHATHBIE BOMPOCHI. 3alHCHIBATH COACPIKAHUE JICKIIUU HYXKHO
00s3aTeNIbHO — 3aMMCH TOMOTAIOT MOAIEP)KHUBAaTh BHUMAaHKE, CIIOCOOCTBYIOT TOHUMAHUIO U
3alIOMUHAHUIO YCIIBIIIAHHOTO, TIPUBOUT 3HAHUE B CUCTEMY, CIIYXKaT OMOPOM IS Iepexo/ia
K OoJiee TITy0OKOMY CaMOCTOSITEIEHOMY H3yUEHHIO TTPEIMETA.

MeTomuyeckue peKOMEHIAIUN TT0 KOHCIIEKTHPOBAHUIO JICKITU:

— 3alKCh JIOJDKHA OBITh CHUCTEMHOM, MPEACTaBIsATh COOOW COKpANIEHHBIA BapUaHT
JeKuuu — mpenogaBaTtens. Heobxomumo — ciymath,  0OIyMBIBaTH M 3alKCHIBATH
OJTHOBPEMEHHO;

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

— HE TIpeKpalnas CIymarh MpernoaBareis, Hy>KHO 3alliChIBaTh TO, YTO HEOOXO0IUMO
ycBouTh. Hemnb3sl 3amuchiBaTh Cpa3y K€ BBHICKa3aHHYIO MBICIH MPETOaBaTes, cleayeT eé
MOHSTH U TOCIIE ITOTO KPATKO 3aMucaTh CBOMMHM CJIOBAaMH WIIM CIIOBaMHU MPENOaBaTels.
BaxxHo, uT0ObI B HEil He ObLT TOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHa, JIaThl, Ha3BaHUs, BBIBOJIbI, OTIPE/ICIICHHS 3aITUCHIBAIOTCS TOYHO;

—cleyer oO0paTuTh BHUMaHUE Ha OQOpMIICHHE 3amucu JeKiuu. Jljis Kaxzaoro
npenMera 3aBoJUTCs o0IIast TeTpaab. OTINYHBIM OT OCTAIBLHOTO IIBETA CIEAYeT BBIICISAThH
OTJICTIbHBIC MBICIIM W 3aroJIOBKH, COKpAIlaTh OTIEIbHBIC CJIOBA W TPEIJIOKCHUS,
UCIIOJIb30BaTh YCIIOBHBIC 3HAKW, OYKBBI JJATUHCKOTO M TPEYECKOTO al()aBHTOB, a TaKKe
HEKOTOpBIE MPUEMBI CTEHOTPA(UUECKOTO COKPAIIICHHUS CIIOB.

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

— YCTHBIN OMPOC TI0 TEOPUHU B HAYAJIC 3aHSATHS,

— pabora B rpynmnax 1o pa3penieHuI0 Pa3IndHbIX CUTYAIMH 110 TEME 3aHATHUS;

— pelIeHHe MPAKTUYECKUX 3a7ad;

— HHJWBHyaJIbHBIC 3aJaHUS JIJISl TOJITOTOBKH K TMPAKTHYECKUM 3aHSITUSIM.

[lenh TPaKTUYECKOTO 3aHATHS - HAYYHTHh CTYJIEHTOB IMPUMEHSTH TEOPETUUYECKUE
3HAHMS MPU PEIICHUN MPAKTUYCCKUX 33/1a4 Ha OCHOBE PeabHBIX JaHHBIX.

Ha npakTudeckux 3aHATHIX MPEOOIaIaloT CISAYIONUE METOIBI:

BepOanbHbIe (MTPeo0IaTa0IIUM METOI0M JOJIKHO OBITh 0OBSICHEHHUE);
MpaKTHYEeCKUe (MMCbMEHHBIE 3/JaHUs, TPYIIIIOBLIC 3aaHUs | T. 11.).

BaxHBIM U1 CTy[ICHTA SIBIIACTCS YMEHHE PAIlMOHAILHO MOJAOHpaTh HEOOXOIMMYIO
ydeOHyro JiutepaTypy. OCHOBHBIMH JTUTEPATYPHBIMUA UCTOUYHUKAMH SIBJISTFOTCSI:

— Oubnuoreunsie Gpouasl punmnana Kyol'y;

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

— 3IeKTpOHHas 6ubMoTedHas cucreMa M3natenscrsa «Jlanby. ( KOPAUT)
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[Touck kHuUr B OMOIMOTEKE HEOOXOJMMO HAYMHATH C HW3YUYEHHUS] MPEIMETHOIO
(cucteMaThyecKkui) Karajora M CO3/JaHMUSI CIHCKAa KHUT, TOCOOMM, METOAMYECKHX
MaTepuajioB MO TeMe Hu3ydeHHus. [IpocMOTp KHUTM HAYMHAETCA C TUTYJIBHOTO JIUCTA,
ciaenyroliero mocie o0j0xkku. Ha HEM 0OBIYHO MOMEIIAIOTCS BCE OCHOBHBIC JIaHHBIC,
XapaKTepU3yIolue KHUTY: Ha3BaHUE, aBTOP, BBIXO/HbBIC JJAHHBIC, JaHHbBIE O MEePEU3JaHUU U
T.1. Ha 060poTe TUTYyIbHOTO JHCTa JAETCsl aHHOTAlMA, B KOTOPOM yKa3bIBAaeTCs TEMaTHKa
BOIIPOCOB, OCBEIIEHHBIX B KHUTE, OMpPEACISETCS KpPyr uuTaresieid, Ha KOTOPBIM OHa
paccuntana. bonbioe 3HaYeHNE UMEET NMPEANCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATEINS C
JUYHOCTBIO aBTOpa, HCTOpUEH CO3/1aHMsA KHUTH, PAacKpbiBaeT cojepkanue. [IpounTan
NpEeAUCIIOBHE M TIOJNY4YUB OOIl€e MPEACTAaBICHHE O KHUTE, CleayeT OoOpaTUThCS K
ornapiieHuo. OTNIaBlIeHHE KHUTH 3HAKOMUT 00y4aeMOro C COJIEpKAHUEM U JIOTUYECKOU
CTPYKTYpOM KHUTH, TO3BOJIIET BBHIOpATh HYKHBIA MaTepuan ajis usydeHus. ['onq uznanus
KHUTH TIO3BOJISIET CYIWTh O HOBU3HE Marepuasiia. UeM wdyamie KHUTa u3gaéTcs, TeM
OOJBIITYI0 IIEHHOCTh OHA MPEJCTaBlsgeT. B KHHUTe MOryT OBITH MpPUMEUYaHHS, KOTOpHIC
colep)KaT paszNUYHbIe JOMOJHHUTENbHbIE cBeAeHHs. OHM IeuYaTaloTcs BHE OCHOBHOTO
TEKCTa U Pa3bACHAIOT OTAENbHbIE BOMpOCHL. [IpeameTHbie U andaBUTHBIE YyKa3aTeld
3HAYUTENIBHO O0JIEr4aroT MOBTOPEHHE M3JI0KEHHOTO0 B KHUTE Marepuaia. B KoHIle KHHUTH
MOXKET pacroJyiaratbCsi BCIOMOTaTeNnbHbIM MaTepuasn. K HemMy OOBIYHO OTHOCSITCA
WHCTPYKIIUU, TIPUIIOKEHUS, CXEMBbI, CUTYaIlMOHHBIE 3a]]a4M, BOTIPOCHI JJII CAMOKOHTPOJIS U
T.J. Jjis nydiero npeAcTaBiIeHUs W 3allOMUHAHUS MaTepHalia 1eJIecoo0pa3Ho BECTH
3alUCH ¥ KOHCIIEKTHI Pa3INYHOTO COACPKaHMsI, 4 UMEHHO:

— MIOMETKH, 3aMeUaHusl, BbIIeJIEHUE TJIaBHOTO;

— TUJIaH, Te3UCHI, BHITUCKU, ITUTATHI;

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

Uutath ydyeOHUK HEOOXOAMMO BIYMYHMBO, BHHUMATEIbHO, HE MPOIYyCKas TEKCTa,
CTapasch MOHATH KXAyI (pasy, OMHOBpEMEHHO pa3Oupasi mpUMEpbI, CXEMBbI, TaOIHUIIbI,
PUCYHKH, TIpUBeAEHHBIC B yueOHHKe. OJMHUM W3 BaXKHEUIIUX CPEACTB, CIIOCOOCTBYIOLIUX
3aKpEIICHUIO0 3HAHUH, SIBISETCA KpaTKas 3alKicCh MPOYUTAHHOTO MaTepHalia — COCTaBICHUE
KOHCTeKkTa. KOHCIEKT — 3TO KpaTKoe CBS3HOE H3JI0KEHHUE COJEP)KaHMSI TEMbl, y4eOHHKA
WIN €ro 4acTd, 0e3 MoApOoOHOCTEH M BTOPOCTENEHHBIX JeTajieil. Ilo cBoel cTpykType U
MOCJIEIOBATENIbHOCTA KOHCIIEKT JOJKEH COOTBETCTBOBATh IUIaHy ydeOHHKa. [loaTomy
BOXHO CHayaja COCTAaBUTH IUJIaH, a TIOTOM IMHUCAaTh KOHCHEKT B BUJE OTBETA HA BOIPOCHI
wiana. Ecnu yueOHHMK pasznenéH Ha HeOOJbIIMe O3arjiaBIeHHbIE YacTH, TO 3aroJIOBKU
MO>HO paccMaTpHUBaTh Kak MYHKTHI TUIaHA, @ U3 TEKCTa KaXJA0W YacTH CJIEeAyeT 3alucaTh Te
MBICJIH, KOTOPBIE PACKPBIBAIOT CMBICI 3arojioBKa. TpeOoBaHUS K KOHCIICKTY:

— KPaTKOCTh, CKATOCTh, IIEIECO00Pa3HOCTh KaXI0T0 3aMCHIBAEMOTO CJIOBA;

— COACPXKATEIBHOCTh 3alMCH- 3alUCBIBAEMBIC MBICTH CclieAyeT (OPMYITHPOBATH
KpaTko, HO 0e3 ymiep6a nis cMbiciaa. O0bEM KOHCIIEKTa, KaK MPaBUII0, MEHBIIIE U3y4aeMOTO
TekcTa B 7-15 pas;

—KOHCTIEKT MOXET OBITh KaK MPOCTHIM, TaK U CJIOKHBIM MO CTPYKTYpPE — 3TO 3aBUCHUT
OT COJIEp>KaHUsI KHUTH U 11eJId €€ U3yUCHUS.

Mertoanveckue peKOMEHIANH 10 KOHCTIEKTHPOBAHUIO:

— TpEeXJie 4YeM HayaThb COCTABJISITh KOHCIEKT, HYXHO O3HAaKOMUTHCS C KHUTOM,
MPOYNTaTh €€ CHauasa J0 KOHIIA, OHITh IPOYUTAHHOE;

— Ha 00JIO)KKE TETpajay 3aMMCHIBAIOTCS Ha3BaHWE KOHCIEKTUPYEMOW KHUTH U HUMS
aBTOpPa, COCTABJISIETCS TIJIaH KOHCIIEKTUPYEMOTO TECTa;

— 3alucu Jydlle JejaTh MpPU MPOYTEHUH HE OJHOTO-IBYX ab3aleB, a LEeJIoro
naparpada Wi TIaBbl;
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— KOHCIIEKTUPOBaHUE BEAETCS HE C LIEIbI0O UMETh OIPEACIEHHBIM 3amucH, a Uit
Oosiee TOJHOTO OBJAJACHUS COJIEP)KAHMEM U3Y4aeMOIro TEKCTa, MO3TOMY B 3aIUCAX
OTMEUAETCS U BBIIEIAETCS BCE TO HOBOE, NHTEPECHOE U HYKHOE, YTO OCOOEHHO IPHUBIIEKIIO
BHUMAaHUE;

— T1IOCJIe TOro, KakK clejlaHa 3aluch cojepkaHusi mnaparpada, TIaBbl, CIeAyeT
nepeunTaTh €€, 3aTeM CHOBa 0OpaThCsi K TEKCTy M TMPOBEPUTH ceOs, MPaBUIBHO JIU
W3JI0KEHO COJIEpKaHUE.

TexHrKa KOHCIEKTUPOBAHUSL:

— KOHCTIEKTUPYS KHUTY OOJIBIIOTO 00BhEMA, 3aITUCh CIIEYEeT BECTU B 00ILIEH TeTpaIu;

— Ha KQXKJIOH CTPAHHUIE CJIE€BAa OCTABILIOT MOJA IMpHUHOU 25-30 MM miid 3ammcu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKHX 3aME€UaHUM, BOIIPOCOB;

— Ka)KJ1asl CTaHULIa TETPagu HyMEPYeTCs;

— JUISl TIOBBIIIEHUSI YATA€MOCTH 3alUCH OCTABJISIOT MHTEPBAIbl MEXAY CTPOKAMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKHU;

— TMpPU KOHCIEKTUPOBAHMU IIMPOKO MCHOJB3YIOT pa3IUYHbIE COKpamleHusT |
YCIIOBHBIE 3HAaKW, HO HE B YIIEpO CMBICTY 3alHCaHHOro. PeKkoMeHIyeTcs MpUMEHSTh
oOleynoTpeOuTeNbHbIE COKpallleHus, Hampumep: M.0. — MOXeT ObITh; Troc. —
rOCYAApCTBEHHBIN; 1.0. — JOKHO OBITh U T.J.

— HE clIelyeT COKpallaTh UMEHAa U Ha3BaHUsI, KPOME OYEHb YaCTO MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHHMYECKOTO TEpPeNHChIBAHUSA TEKCTa 0e3
IPOJYMBIBaHHUS €r0 COAECPKAHUS U CMBICIIOBOTO aHAJIM3A.

CamoctosTensHass paboTa CTYACHTOB SBISETCA BakHeHmel Qopmoit yueOHO-
no3HaBaTelbHOro Tmpoiecca. OCHOBHas IeNb CaMOCTOSITENIBHOW pabOThl CTyJAEHTa MpHU
U3YYEHUHM JHUCLUUIUIMHBI — 3aKpENuTh TEOPETUYECKUE 3HaHMs, IOJYYEHHbIE B XOJ
JIEKIIMOHHBIX 3aHATHH, a Takke CPOPMHUPOBATH MPAKTUYECKHE HABBIKM TOJITOTOBKU B
obOmactu wmarematuku. CamocrosiTenbHas paboTa CTyIAEHTa B IPOLECCE OCBOCHUS
JUCLUIUTMHBI «MaTemMaTuKa» BKIIOYAET:

— M3y4eHUE OCHOBHOW W JOMOJHUTEIBHON JTUTEPATYPHI IO KYPCY;

— paboTy € AMEKTPOHHBIMHU YUEOHBIMU PECYPCAMH;

— M3Yy4YEHHE MATEpUAJIOB IEPUOINYECKON IT€eUaTH, HHTEPHET PECYPCOB;

— MOATOTOBKY K TECTUPOBAHMUIO;

— WHUBUIYaJbHbIC U TPYNIOBBIE KOHCYJIbTAIIMU IO HanboJee CI0KHBIM BOIPOCAM.

Ha camocrosiTensHy0 paboTy CTyA€HTOB OTBOAUTCA 116 yacoB yueOHOro BpeMEHH.
Havanom opranmzanuu m11000H camMoOCTOSTENbHOW pPabOThl JOJMXKHO OBITh TNPUBUTHE
HABBIKOB U YMEHHI IrpaMOTHOM pabOThI ¢ yueOHOW 1 HAYYHOU JUTEpaTypoil. ITOT mpoiiece,
B IIEpBYIO OYepesb, CBA3aH C HAXOXKICHHEM HEOOXOAMMOH Ui YCIEUIHOTO OBJAJCHUS
y4eOHBIM MaTepuasoM nuteparypoid. CTyIeHT [OJDKEH YMETh MOJb30BaThCs (OHIAMU
OUOIMOTEK U CTIPaBOYHO-OMOIHMOrpadudeckuMu n3nanusMu. CTyISHTBI JUIS TIOJTHOIIEHHOTO
OCBOCHHS Y4eOHOTO Kypca JIOJDKHBI COCTABIIATh KOHCIIEKTHI KaK MPH MPOCIYIIMBAHUH €T0
TEOPETUYECKON (JEKIMOHHOW) YacTH, Tak © TMpH TMOJArOTOBKE K MPAKTUYECKUM
(cemuHapckum) 3aHATUAM. JKenatenbHO, YTOOBI KOHCHEKTHI JIEKIIMH W CEMHHApOB
3aMACHIBATIMCH B JIOTMUECKOHM IOCIIEIOBATEIbHOCTH M3Y4YEHUS Kypca MU COJEpPKaIUCh B
ONHON TeTpamu. BeneHue KOHCIEKTa SBISAETCS HEOOXOTUMBIM BHJIOM  y4eOHOU
nesTenbHOCTH. [I0CKOIBKY KOHCTIEKT:

— B IOJHOM O0OBEME OLIEHMBACTCS KaK Pa3HOBHIHOCTH NMHCHbMEHHOTO OTBETa Ha
U3y4aeMble BOIIPOCHI;

— CHyXuT 0a30i JUisi YCTHOIO OTBETa Ha CEeMHHape IO OJHOMY H3 BOIIPOCOB
paccMaTprUBaeMoro IuiaHa;
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— CBEJICHHUS M3 KOHCIIEKTa MOTYT BBICTYIAaTh B KQU€CTBE UCTOYHUKA JTIOMOTHEHUHN K
OTBETaM JIPYTUX CTYACHTOB.

Opranuzanusi TEKYIIETO KOHTPOJIS 3HAHWUM, YMEHHH U HABBIKOB 00y4arouiuxcs
OCYIIECTBIISIETCSI MTYTEM TECTUPOBAHUS.

@opMOif HUTOrOBOTO KOHTPOJISL SIBISETCS JK3aMEH. DK3aMEH COCTOUT U3 JIBYX
TEOPETUYECKUX BOIIPOCOB.
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7. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. [TaciopTt (poHAA OLIEHOUYHBIX CPEICTB

Ne Konrpoaupyemble pazaesl (TeMbI) THCHUATIIHHBI Haumeropanue oueno:moro
n/n CcpeacTBa
Paszgen 1. AJITEBPA VYcrHbIl onpoc

1. KonrponbHas padorta
[TpakTnyeckas pabora
Pazgen 2. OCHOBBI TPUT'OHOMETPUU VYcrHbI# onpoc

2. TectupoBanue
IIpakTrdeckas paboTa
Pasnen 3. ®YHKIIUU UX CBOMCTBA U TPA®UKU YcrTHBIH onpoc

3. Pedepar
IIpakTrdeckas paboTa
Pasnen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIU3A YerHbli onpoc

4. Konrponshas padota
[TpakTryeckas pabora
Pasnen 5. YPABHEHUS U HEPABEHCTBA YerHbli onpoc

5. KonrponsHas padorta
[TpakTnyeckas pabora
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS YcTHblit onpoc

6. BEPOSITHOCTEN TectupoBanue
[TpakTnyeckas pabora
Pazgen 7. TEOMETPUI VYcrHbI# onpoc

7. Pedepar
[TpakTuyeckas pabora

7.2 Kputepuu oueHKu

KoHtpone ¥  oOLEHKa pe3ylnbTaTOB  OCBOEHHUS  JUCIHIUIMHBI  OCYIIECTBIISETCS
IperoiaBaTesieM B MPOIecce MPOBEIECHUS MPAKTUUYECKUX 3aHATHH, TECTUPOBAHUS, a TAKKE
BBITIOJTHCHUS CTYACHTAMHU HHIUBUIYATbHBIX CAMOCTOSITEIILHBIX 3a/IaHUH.

YcTHBIN ONPOC. YCTHBIN OTBET — 3TO Pa3BEPHYTHINA PACCKA3, BKIIOYAIOIINN TEOPETUYECKUE
MaTepualibl U TMPUMEPbl UX MPUMEHEHUsS. YJIOBJICTBOPHUTENbHAs OICHKA CTaBUTCS, €CIIU
CTYICHT JEMOHCTPUPYET HETITyOOKHe TEOpeTHYeCKHe 3HaHWs, TPOSBISIET CiIado
chopMUpOBaHHBIC HABBIKM aHAJIM3a SBICHUI U MPOIIECCOB, HEIOCTATOYHOE YMEHHUE JIENaTh
apryMEHTHpPOBAHHbIE BBIBOABI M MPHUBOJUTH MpPHUMEPHI, IOKa3bIBa€T HE JIOCTATOYHO
cBOOO/IHOE BIJIAZICHHWE MOHOJOTMYECKOM pedbio, TEPMHHOJOTMEH, JIOTMYHOCTBIO U
MOCTIETIOBAaTENILHOCTHI0 HM3JIOKEHUS, JIeTaeT OIMUOKH, KOTOPhIE MOKET HCIPABUTH TOJIBKO
IpU KOPPEKIUH MPpernojaBaTesiemM.

Pedepar. [Ipoaykt camocTosTeNnbHOM pabOTHI CTyIEHTA, MPEACTABISAIONINNA COO0H KpaTKoe
U3JI0KCHHE B MUCHBMEHHOM BHJEC TOJYYCHHBIX PE3YJIbTaTOB TEOPETUYECKOTO aHaIn3a
OTpe/IeIeHHON HaydyHOU (yueOHO-MCCIIe10BaTeNbCKOM) TEMBI, I/Ie€ aBTOP PacKphIBAe€T CYTh
UCCIIeyeMOl MpoOIeMbl, MPUBOAUT pa3IMYHbIe TOYKH 3PEHHUS, a TaKKe COOCTBEHHBIE
B3MJISIBI Ha Hee. Pedepar oleHWBaeTCss MO KOJWYECTBY NPUBICYEHHBIX HCTOYHHUKOB,
ryOuHe aHanu3a MpoOJieMbl, KadecTBE OOOCHOBaHUS aBTOPCKOM MO3UIMH, TIyOuHE
PAaCKpBITUA TEMBI. YIOBIETBOPUTENbHAS OIICHKA CTABUTCS, €CIM TeMa OCBEIleHa JIUIIb
YaCTUYHO, JOMYyIIEHHl ()aKTUYECKHE OIIMOKM B COAepXaHHHM pedepaTa, HIN HMEIOTCS
CYIIECTBEHHBIE OTCTYIUICHHUS OT TPEOOBaHUH K peeprupOBaHUIO, UM HETIOIHBIC OTBETHI HA
JIOTIOJTHUTEITLHBIC BOTIPOCHI.
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Tecr. Cucrema craHIapTU3UPOBAaHHBIX 3a/JaHUM, MO3BOJISIIONIAS ~ aBTOMAaTU3MPOBATh
IpoLenypy U3MEPEHMsI YPOBHs 3HAHMN M yMEHUH oOydaromierocs. TecT OIeHHMBAETCs 110
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

KonTposabnasa pabGora. IluceMeHHas mnpoBepouyHas paboTa, OpeacTaBisiolas coOou
U3JI0’KEHHE OTBETOB Ha TEOPETUUYECKUE BOMPOCHI M0 COACPKAHUIO YUeOHON TUCLMILINHBI U
pelieHue MpakTUYeCKuX 3afaHuid. PaboTa oleHHBaeTcs yIOBJIETBOPUTENBHO, €CIH
BBIIIOJJTHEHO HE MEHEE IOJIOBHHBI PaOOThl WM JONYIIEHO B HEH He Oojee ABYX IpyObIX
omuOOK WM He Ooyiee OJHON TrpyOoil OIMMOKKM M OJHOTO HEIOoYeTa, WKW He Oojiee NBYX-
TpeX HerpyoObIX OHIMOOK, WJIM OJHOM Herpyood OmMOKM M TpeX HEAO0YEeTOB, WIH IpU
OTCYTCTBUH OLUIMOOK, HO IIPU HAIUYUU 4-5 HEJOUETOB.

IIpakTnueckass padora. IlpakTuueckas pabora — 3TO OCOOBIM BHUJ JEATEIBHOCTU
o0yyaronierocs, 4yTo MoApa3yMeBaeT BBIIOJHEHUS Pa3HOIJIAHOBBIX 3a/1aHUM, HE CBA3aHHBIX
¢ 00paboOTKOM TeopeTHuecKoro Marepuaga. Bo BpeMsi BBINOJIHEHUS CTYAEHTY HEOOXOAMMO
UCIIONIB30BAaTh pPAaHEE IIOJYyYEHHBIE TeOopeTHdYecKne 3HaHus. [lonokurenpHas oOleHKA
CTaBHUTCS, €CJIM BBIMOJIHEHBI BCE 3a/laHUsl IPAKTUYECKONH pabOThI C 3aMEYaHUSIMU; CTYICHT
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.

Kputepun oneHkn 3HaHNA 00y4al0IIUXCS B 1[€JIOM MO JMCHUIIMHE!

«OTJIMYHO» - BBICTABISETCS  OOydYalwIIeMycsi, I[IOKa3aBIIEeMY BCECTOPOHHUE,
CHUCTEMAaTU3UPOBAHHbIE, TTYOOKHWE 3HAHHS Y4YEOHOW MpOorpaMMbl JUCIMIUIMHBI U YMEHHE
YBEPEHHO MPHUMEHATh MX HA MPAKTUKE MPU PEHICHWHW KOHKPETHBIX 3a/Jad, CBOOOJHOE U
MpaBIWJIbHOE 0OOCHOBAHHE MPUHSTHIX PEIICHUMN;

«X0pOLIO» - BBICTABIISIETCA 00y4arolEeMyCsl, €CIIM OH TBEPJIO 3HAET MaTepual, TPaMOTHO
M MO CYHIECTBY M3JIaraeT €ro, ymMeeT NPUMEHSTh MOJYYCHHbIE 3HAHHS HAa MPAKTHUKE, HO
JIOITYCKAET B OTBETE WJIM B PELICHHUH 33/1a4 HEKOTOPHIE HETOYHOCTH;

«YOBJICTBOPHUTEIHLHO» - BBICTABJISICTCS oOyJaroremycs, MOKa3aBUIEMY
dbparMeHTapHbIi, pa3pO3HEHHBI  XapakTep 3HAHUN, HEJOCTATOYHO IMPaBUIIbHbBIC
dbopmMynupoBKH 0a30BbIX TOHITHH, HAPYIICHHUS JIOTUYECKOW MOCIEOBATEILHOCTH B
M3JIO)KEHUU IIPOrPaMMHOIO Marepuaia, HO IIPU 3TOM OH BJIAJIEET OCHOBHBIMHU pa3iellaMHu
y4eOHOU TIporpaMMbl, HEOOXOIUMBIMU ISl JajdbHEHIIero oOy4eHus U MOXKET MPUMEHSATH
MOJIyYEHHBIE 3HaHUsI IO 00pa3ily B CTAaHJAPTHOM CUTYaIINH;

«HEeYJI0BJIETBOPHUTEIbHO) - BBHICTABISIETCS] 00yUaroIIeMycsi, KOTOPBIN He 3HaeT OOJbIei
YacTH OCHOBHOTO COJEp)KaHUs Y4eOHON MporpamMmbl JUCHMILIUHBI, JOMYCKAeT TIpyOble
omuOKu B (POPMYIHPOBKAX OCHOBHBIX MOHSATHUN JTUCIUIUIMHBI U HE YMEET HCIOJIb30BaTh
MOJTYYECHHBIE 3HAHUSA MPH PEIICHUU TUIIOBBIX MPAKTUYECKHUX 3a/1a4.

7.3 OneHoYHBIE CPeACTBA VIS MPOBEIeHUs TeKyIel aTTecTaluu

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:

- UHIUBUAYAIBHBINA YCTHBIM OIIPOC

- IMCbMEHHBIN KOHTPOJIb

- TECTUPOBAHUE 10 TEOPETUUIECKOMY MaTepUaLy
- IpaKTHyecKas padora

- 3amUTa pedepara
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®opma {IpaKTI/I‘IeCKH JInunble IIpumepbl
3Hanus YMenus i ONBIT | KaYecTBa OLICHOYHBIX
aTTecTaluu
(BJ1ageHue) o0yualomerocst | cpeacTB
Yerabii KonTtpons 3Hanuit OreHka yMeHus Ornenka Ornenka KontponbHsle
(MTMCBMEHHBIN) | O OIpe/eTIeHHBIM pa3nu4ath HaBBIKOB CIIOCOOHOCTH BOTIPOCHI IO
ompoc no | mpobiemam KOHKpPETHBIE paboThl ¢ OTIEPATUBHO U TeMaM
TeMaM MTOHATHUSA JUTEPATYpHBIM | KA4eCTBEHHO MPHIArarTCs
U UCTOYHHKAMH | OTBEYaTh HA
MIOCTaBJICHHBIE
BOIPOCHI
Pedeparsr KonTtpomns 3HaHMI OreHKa yMEHUS Ornenka Orenka Tewmsl
O OTIPENENEHHBIM pasnu4atb HaBBIKOB CIOCOOHOCTH K | pedepaTos
npobiiemam KOHKpPETHBIE paboThl ¢ CaMOCTOSITENIbH | MPUJIAratoTCs
MIOHATHUS JUTEpaTYpHBIM | Oif paboTe u
U UCTOYHUKAMU | aHAIHU3y
JUTEPATyPHBIX
HUCTOYHUKOB
IIpaxktnyeckue | KonTposs 3HaHUA OreHKa yMEHUsS Orenka Orenka Temsl paboT
paboThI TEOPETUYECKUX paboTarts ¢ HaBBIKOB CIIOCOOHOCTH IIpUIararTcs
OCHOB MAaTeMaTHKH, | MaTeMaTH4YeCKUM | paboTHI C OIEPATUBHO U
BO3MOYKHOCTEH U anmnapaTtom HOHSATHUAMH, Ka4eCTBEHHO
MPHUHIUIOB 3HaHUl, dopmynamu, pemaTh
UCTIONIBb30BaHUs HCIONB30BaTh €T0 | YMEHUSAIMU MIOCTaBJICHHBIE
MaTeMaTHYECKUX IIPH PELICHUU HOPUMEHATh UX | Ha
3HaHUH NpH MIPAKTHYECKUX IPU PELICHUN MPAKTHYECKUX
BBINOJIHCHUH 3a1au. KOHKPETHBIX paboTax 3amauu
IIPAKTUYECKON 3aza4 u
paboTsl apryMeHTHpOBa
Thb Pe3yJIbTATHI
TectupoBanue | Kontpons 3HaHU OreHKa yMeHUs Orenka Orenka Bormpocst
IO OTIpeIeIEHHBIM pa3nu4arth HaBBIKOB CIIOCOOHOCTH MIPUJIAraroTCs
npobiiemam KOHKpPETHbIE JIOTHYECKOTO OIEPATUBHO U
MOHATHUSA aHanmm3a u Ka4eCTBEHHO
CUHTE3a IpU OTBEYATh Ha
COIMOCTABJICHUU | TIOCTABIICHHBIE
KOHKPETHBIX BOIPOCHI
HOHATUI

IIpumepHbIe TecTOBbIE 3aJaHUS

1. ®ynkuus y=3x2+5x-7 Ha3bIBACTCS:
1. -nuHeiiHas;
2. -TIOCTOSIHHAS,
3. -KBaJpaTU4HAS,
4. -mpsiMasi IPOTOPIIMOHAIBHOCTb.

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

Ha3bIBACTCA:

1. -HeuerHas;

2. -4eTHaf,

3. -mepuoauvecKas;
4. -MOHOTOHHAS.

3. OyHKIMs y=a" Ha3bIBAETCH:

1. -cTeneHHOM;
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2. -IOKa3aTeNbHOM;

3. -norapudMHuuUecKoii;

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

1. -nmnanuMeTpus;

2. -CTepeoMeTpus;

3. -aHaTUTHYECKasi TEOMETPHS;

4. -eBKJINJIOBA T€OMETPHUS.

7.3.1.Bonipochl 1Jis MOATOTOBKH K 3a4éTy.
1.MHOk€eCTBO AEMCTBUTEIbHBIX Yncell. JleHcTBus Haa ACHCTBUTEILHBIMM YHCIAMHU.
2.I1pubnuxenHblie BoluncieHus. OKpyrieHue NpuOIMKeHHbIX 3HAUEHUN BEJTUYHH.
3. deiicTBus Haa NMPUOIMKEHHBIMUA 3HAUCHUSIMH BEJTUYHH.
4.ITonsatue creneHn. CBOMCTBA CTENECHEMN.
5.Ilonsatue xopHs. CBOWCTBA KOPHEM.
6.Jlorapudmsi. ColicTBa jJorapudmos.
7.0mnpenenenue norapudma. Teopemsl norapudmupoBanus. HarypansHbie morapudmsl.
8.YnopsnouenHsie MHOKECTBA. [lepecTaHOBKY 1 pa3MeIieHusl.
9.0cHOBHOE OTapU(PMHUIECKOE TOKACCTBO U IPYTHE JOTapUPMUIECKHAE TOKICSCTBA.
10.MHuoxecTBO. OCHOBHBIE ITOHSTHS.
11.MppanmonanbHble yucia.
12.Pa3BuTre OHITHS O YHCIIC.
13.KoHeunbie 1 OECKOHEUHBIC IECATHYHBIE JPOOH.
14.Oxpyrienne mpuOIMKEHHBIX 3HAUYCHU BEJIMYHH.
15.0cHOBHBIE OHATHSI TPUTOHOMETPHUH
16.0OcHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA
17.®opmynbl npuBeAeHUs
18.DopMyIibI CHOKEHUS
19. TpuronoMeTpuyeckre ypaBHEHUS! 1 HEPABEHCTBA
20.@yukiuu. O61acTh onpeneaecHus 1 MHOXECTBO 3HAUCHUN (pyHKIIMH
21.CpoticTBa QyHKIUU
22 .I'paduku 3neMeHTapHbIX QYHKIIHI

7.3.2 Bonipocs! AJis1 NPOBEACHUS IK3aMeHAa

Ilenbie ¥ pallMOHANIBHBIE YUCIIA.

IleprieHAUKYIIIpHBIE TIPSIMBIE B IIPOCTPAHCTBE.
ApudmeTnueckuil KOpeHb HaTypaJIbHOU CTENEHHU.
[TapamienbHble IPsIMbIE, TEPIEHANKYISIPHBIE K TUIOCKOCTH.
CreneHp ¢ pallMOHAIBHBIM U IEUCTBUTEIBHBIM MIOKA3aTENEM.
IIpu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH.
CrenenHas (pyHKIIHS, €€ CBOICTBA U rpaduK.

Teopema o psAMOH, NEPIEHAUKYIISIPHON K INIOCKOCTH.
B3aumHo oOpatHbie pyHKITUH.

PaccrosiHME OT TOUKHM [0 MITOCKOCTH.

PaBHOCUIIBHBIE ypaBHEHMS U HEPABEHCTBA.

©CoNORWNE

P
= o
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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.

Teopema 0 Tpex NEepHEeHAUKYIIAPAX.
WppannoHaibHbIE ypaBHEHUS.

YTroa MexX 1y NpAMOU U INIOCKOCTHIO.
[lokazarenpHas QyHKLHS, €€ CBOICTBA U rpaduK.
JIByrpaHHbIi yroJ.

IToka3zarenbHble ypaBHEHUS.

[Ipu3Hak nepneHANKYIIPHOCTH JBYX MIIOCKOCTEH.
Iloka3zarenbHble HEpABEHCTBA.

[IpssMOyTronpHBIN NTapaUICIICIUIIE]].

CucreMa nokasaTeabHbIX YPAaBHEHUN U HEPABEHCTB.
Jlorapu@msi.

CaoiicTBa jgorapupMoB.

OmnpeneneHue cuHyca, KOCMHYCa U TaHT€HCA yTJla.
3HaKM CUHYCa, KOCUHYCA U TaHTEHCA.
Jlorapudmuaeckas QpyHKIHs, €e CBOKWCTBA U rpaduK.
3aBUCUMOCTb MEKy CHHYCOM, KOCHHYCOM U TAHT'€HCOM OJITHOTO M TOT'O XK€ YIJIa.
Jlorapudmuueckue ypaBHEHUS.
Tpuronomerpuueckue TOX/IECTBA.
Jlorapupmudeckre HEpaBEeHCTBA.

IIpenmer crepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.
[lapannenbHble IpsIMbIE B TPOCTPAHCTBE.
[TapaynenbHOCTD TPEX NPSMBIX.

DopMyJIbl IPUBEIEHUS.

[TapannenbHOCTh IPSIMON U TJIOCKOCTH.
CxpemuBarommecs npsiMele.

YpaBHEHHE COS X = 0.

YpaBHeH#ue sin X = .

OOpaTtHble TPUTOHOMETpUYECKUE (DYHKIINH.

VYTI1Bl ¢ COHANPaBIEHHBIMU CTOPOHAMH.

YpaBHeHue tg X = a.

Yroa Mexay NpsSMbIMH.

Ob6nacTp onpeseNeHrs U MHOKECTBO 3HAYE€HU N TPUTOHOMETPUUECKUX (DYHKLIUM.
[TapanenbHbI€ INIOCKOCTH.

YeTHOCTD, HEUETHOCTD, MEPHUOANYHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH.
CpolicTBa (DyHKLIMU y = COS X U €€ rpaduk.
Terpasnp.

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

CaoiicTBa (hyHKIMHU Y = tg X U ee rpaduk.

7.3.3 Ilpumepsl 3a1a4 HA 1 epeHUNMPOBAHHBIN 3aUeT/IK3aMeH

Marepuanbl TEKyLIero KOHTPOJIS 3HAHUH CTY/ICHTOB
Ipaxmuueckue 3a0anus.

. 8 (42, 9. 11
1. Haiimute 3HadeHue BeIpakeHust a (a )" +a’:a mpu a=-2

2. Haiitn sHauenne dyukmun:y = 4x°+ 6x>° + 3, mpu x = 0,25
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3.

IS

5.

(2]

~

o

9.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

Brruncnure 3nayenue apodu S5a-2b  ecnum 8a-3b=0
3a-b
N3 dpopmynsl miomaan cekropa S=IIR% BbIpasute paauyc R
360
Bbrunciuts V640

*N10
Haiinure 3HaueHNe BbIpAXKEHUS 24\6+(N27-V32)?

3
Hpe,Z[CTaBLTe BBIPpAKCHUC __a B BHAC CTCIICHU C OCHOBAHHUCM d.
-2
a a\/a

Haiiti: (2x2 + 3x°° - 2) npu x=9

Haiinnre 3HaueHne BBIpAKECHUS d*+ha+4 npu a=-2.
2+a
. BekTop a cocraBiser ¢ monoxkuteabHbpIM HampasiaeHueM ocu OY 120°. Haittu
KoOpAuHaTy Y BEKTOpaA d, €CJIM U3BECTHO, YTO | a | =23

Haiiyure 3HaueHue BhpaxeHus a>-8a+16 npu a=2.
a-4
Haiigute muiomaaps 4eThIpEXyroyibHUKA ¢ BeplinHaMu B Toukax A(-4;-1), B(-
1;-1), C(6;3) u D(-5;3)
ITpy KaKKX 3HAYCHHSIX X KBAAPATHBI TPEXUICH X — 5X + 6 paBeH HyIio?

CKOJIBKO CYIIIECTBYET CMOCOOOB paccaauTh § TOCTEeM MO BOCBMH MECTaM 3a
CTOJIOM

Borancnute ckamsipHoe npousseaeHue ach, eciau a=8, b=5u L_(a,b)==
[Mponorenmuporatsh: logex= 2logca+logch-1

IIposorapudMupoBaTh 1o ocHoBaHmIO a X=a’h:C

Haiinure paccrosiaue mexay Toukamu C(-15) u D(4,5)

7
Boruucnuts :Logg 16 + Log,7 9

3anuimuTe B BUJIe OECKOHEUHON MEPUOMYECKOM IpoOH Unca;
3unl
7 6

Haiinure 3Hauenue Boipaxkenns 7 - _ 5

V7N NTHS

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

Log 10+1
Boraucmurts : 2,579 5

2-Log 10
. Beraucmuts : 57 "%
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25. lano: AABC, L A= 90°, AB = 90cm. Yepes cropony AC mpoBeneHa
IJIOCKOCTh 0, oOpasymomias ¢ 1miockocteio AABC yron 30° . BblUHCIHTH

PaCCTOAHHUC OT BCPIINHBI B 1o mockoctu o.

26. CpaBHUTB: 7% 1 4%

27. B mpsimoyronbHOM TpeyroibHuke ABC yron B- npsmoii, AB=3,CB=4.

Haiigure ckansproe npoussenenue CA-CB.

28. Berunciuts: 6427 - 442 - (8%) 2,

7.4 OueHoYHbIE CpeCTBA ISl MPOBeIeHUs MPOMEeKYTOYHOMH aTTecTAlU

TECTBI.

B mapke mocaxkeno 100 nmepeBbeB: Oepe3 H 60
kJeHOB. bepesnl coctaBisitoT 30% oT Beex 70
nepeBbeB. CKOJIBKO KIIEHOB B Mapke? 80

JIPyrofl OTBET
Ckonbko KBagpaTHbIXx mMeTpoB B 10% ot 1 1000 m°
ra? 100 m°

10 °

JPYroil OTBET
YHpocTuth BelpakeHue: 2(x-2)
20+4 2/(x-2)
0> -4 2+(x-2)

JIPYTrOW OTBET

Haiigute cpeanee apudpmMernyeckoe yncen:

8,44

7,82: 8,24: 9,26. 8,42
8
JIPYroil OTBET
Brrunciaure: 28/128
11 1 §/128
2.22.24.28 5 L

JIpPYrou OTBET

Hangure x u3 nponopuuu:

91/210

RP|IARWINEFRPIRARWONREFPIRIWOINIPIRARWOWINIPRAROINRFPIRARWN P

7 90/210
1,3.7—0,50.6 92/210
JIpYrou OTBET
Pemnre HepaBeHCTBO: x> 2
x+3(1,5x-2)>x-3 3
X >3
X>2

JIpPYrou OTBET

Pemnre HepaBeHCTBO:

(—oo; 0] U (3; +oo)

NP WIN

(=:0]
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0 <0 3| [3+>)
3-0 4 | mpyroii oTBET
9 | Pemute HEPaBEHCTBO: 1]1[-1;1]
6°-1<0 21(-1;1)
31 (-1;1]
4 | apyroii oTBET
10 | Pemmre ypaBHEHHE: 1 | x=0, x=4
46-8"=0 2 | x=0
3 | x=4
4 | mpyroit OTBET
11 | Pemute ypaBHEHHE: 1 |x=15 x=9
0 2 | x=-15
3 4 =1 3 [x=-9
4 | npyroii oTBET
12 | Pemmre ypaBHEHHE: 1 | x=6
J6+3=3 2 | x=6
3 | x=3
4 | npyro# oTBeT
13 | Hatitu o6sacth onpeneiaeHus QyHKITUu: 1 | x<6
6= 1 2 | x>6
6-0 3 | x>0
4 | npyroit oTBET
14 | VkaxuTe NpU KaKUX 3HAUEHUAX X QYHKIMS | 1 | (—o0;—/2)U (+/2;+0)
0=-0°+2 npUHUMAET  OTPHIATENbHbIE | D (—~2:42)
3HAYECHUS 3| (V2:4)
4 | apyro#t oTBeT
15 | Haiinure mnaTelid  wieH reomeTpuyeckoi |1 | 1
porpeccuu, eciu & =1 u q :% 2 116
15
3|1
18
4 | apyro#t oTBeT
16 | Haiiiure xoopamHaThl cepeaunbl otpes3ka | 1 | (2; 3)
MN, eciiu M (1; 2); N (3; 4) 2 1(0;0)
31(1;1)
4 | npyro#i oTBeT
17 | HaliguTe pagmyc OKpY:KHOCTH, ommcaHHOH |1 | /365
OKOJIO TIPSIMOYTOJIBHOTO TPEYTOJBHHUKA C
karetamu 13 cM u 14 cm 2 115 em
3| 16cm
4 | npyro#t oTBeT
18 | HaiiguTe cropoHy KBaapara, paBHOBenukoro | 1 | (12 cm
MPSIMOYTONEHUKY CO CTOPOHAaMI 3 eM H4 ¢M | 2 [ 13 ¢y
3 | 14 cm
4 | npyro# oTBeT
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19 | Haiigure [UIOLIA b npaBuiibHOTO | 1 ﬂ oM
TPEYroJibHUKA CO CTOPOHOH 3 cM 4
2 |9cm’
3|3 e
4 | mpyroit oTBET
20 | Haitiure  paamyc  okpykHOCcTH, eciu |1 | 57/6 cm
LEHTpaJIbHOMY yriay B 150° COOTBETCTBYET | 2 | 6 cM
JyTa JUIMHOW 27 ¢M 3|1lcm
4 | npyro#i oTBeT
Bapuantr Ne 0 -1
Ne C BapuaHThe OTBETOB
wn |COoAepKanue 3anaHus A - B = i
1 |Haiitu 75% ot uucna: (0,75;%) —9 |-6 6 5,25 7 0,6
Ypoctuth [E +E- 2) A
2 c a a-—c 0,5 1 0 %) 4
-1
Y BBIUMCIUTH IpU a =2, ¢ =0,5
Lo\ 0
3 Beruucnuts: 0,1253 +(§j —47'.4 6 475 |2 1 0,25
Haiitu o6nacts onpenenenust GyHkuuu: |X > 2 X#2
4
y=lgx-14-x)  |x<7 [(FT #2020 Ly
PemnTh nmokazarenbHOE HEPABEHCTBO:
5 0.5 > 0,25 X<-2 [X>-2 |[x<?2 x<0 x>0
PeiuTh orapu)MUYeCKOe ypaBHEHHE: | X =% V8 _ _ _
6 log,(3x + 10) = 2 & X=5 |[X=5 |X=5
Pemuth TpuroHoMeTpruueckoe =Tl oz e el n LA
/7 |ypaBHEHHE: 6 Xx=7 6 |x= 3 +7k 3
sinx=0,5
Haiitu npon3BogHy0 GyHKIIUU
2
8 _x 2 2 6 |2 0 1
x—1
Y BBIUUCIIUTH €€ 3HAYCHUE TP X = 2
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9  |Pemmth ypaBHenne 21++2x-7=x |x=16 [x=18 i 2422 i i ;g x =28

B ocHOBaHMM MPsIMON IPU3MBI JIEKUT
10 |¥Bazpar. JlmaroHasb OCHOBAHH J2em, 242 4 om 3 | Ben® 46
JaroHanb OOKOBOM rpaHu 2 cM. oM’ oM’

Haiitn 00beM npu3Mmsl.

OtmBetel: 1 -A;2-B;3-T4-A;5-B;6-B;7-B;8-A;9-/1;10-T;

Bapuant Ne 0 — 2

Ne C BapuaHThe 0TBETOB
wn |COACPKanNE 3ananus A G B I i
Haiitu uucno, 80% kotoporo 1
1 COCTABIISCT %‘(2,5_2)2 S 0,2 0,16 (0,25 1
(a+1)’
Ynpocturs 2ol 5
2 N 4 3 1 8 -2
Y BBIYUCITUTH MPU a = (gj
0
3 BbIanciuTs: 164/9:44/3 -3 N A3 |12 1 0
Haiitu o6macts onpeneneHus
4 |bymxmam: . X#25(x>2 [x#2 |x#1 [x=0
Y=5x—10
PemuTh nokazaTenbHOE HEPABEHCTBO:
5 x+1 X X<2 [x>2 |x>1 [x>0 X>—1
5 —-25>15
Pemmte norapudmuyaeckoe _
6 |ypaBHeHwme: _ X=64 |x=40 |x=4 |x=1
256
4-log,x = 16
Pemnts TpuronoMeTpuueckoe ] L. W DN JP
7 ypaBHEHUE: x= 4 4 3 x=temk
tgx =1
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Haiitu mpousBogHy0 QyHKIIUU Y =
: J3 | I
8  [SINX W BBIYHMCIUTH €€ 3HAUCHHE IIPU X > |3 -3 1 0
= n/6
9 Pemnts ypaBHEHHE 0 3 x=3 * :30
x= x= x= _ X =
(x2—4x}\/x—3=0 x =4 x =4
VYo pu BEpIIMHE OCEBOTO CEYCHUS Ve
10 [Komyca pasen 90° , quamerp o eu 43w 73 T el [T e
OCHOBaHUS PaBEH 2 CM. cm® o’
Haiitu 06bem KoHYCa.
OmBetel: 1 -T;2-A;3-B;4-B;5-B;6-A;7-B;8-A;9-T; 10— 1;
Bapuant Ne 0 — 3
Ne BapuaHTh OTBETA
i ConepxaHue 3ajaHus A B C D
: 5 2
1 Brerunciurs: 5 . 2g +0,11(-0,25 2,5 0,25 25 6,25
V106
2 V1pocTHuTh: —,/0,09 0,01 1 0,5 0,1
b Ji2 45
1 0
3 Haiitu uncio, ecimu 92 % 0T 3TOro uncna 200 50 20 169,28
cocraBiisieT 184
-4 9
Yrpocturs: € ¢
4 ' o2 2 -2 0,25 |-0,25
Y BBIYUCIHUTH nipu C = — 0,5
5 | 5 2x2 +2x—12 2(x3+2 X+5 2(x3_2»2x—10
OKpaTUTh JpO0b: _
PATHTR AP 3549 6 12
2 2
6 YIpocTuTs: 2b—4b . 26" 1 _2 -1 _bHl 1
b+1 1+b b b |1-2b
Brruucaute KOOpAMHATHI TOYKH TIEPECEUCHUs (2;— C45:
7 |byHKIMIA: 5) ’ (1; 6) 0) " 1(2; 5)
y=5+5 u y=-2x-9
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: — >7— <—
8 Pemmmtes HepaBeHcTBO: 3 —5(2x +4) > 7 «>_3 lx<3 [*S x <_3
2x 0,3
B paBHOOEIpeHHOM Tpamney OCTPbIN yro
g [|paBeH 45°, GokoBas cropona 4+/2 cm, a 40 on 124 en? 148 eni? 164 end?
BEpXHEe OCHOBaHUE 6 CM.
Havitu miomane tpanenuu.
OnpenenuTs, IPOXOAUT JH rpapuk QyHKINUN DOXO HE
10 y=—05x+2x—0,5 uepes TouKy (4; POXOML| poOXo |—
uT
3,5) AT
Oteeter: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8)D; 9)A; 10)C;
Bapuant Ne 0 — 4
Ne C BapuaHTh OTBETA
o/ onepxkaHWe 3aJaHUS A B C D
I 1 24).2
Bpruncmute: | 9—:3-——— |:=
1 [ 173 25) i 12 ) 0,5 0,2
2 Haiitn 0,5 % ot umcia 10. 2 0,2 0,05 0,01
3 I(;IEI/ITI/I x u3 mponopru: - 9,6 :1,2=(75-x) : 35 3 5.5 5
IIpencTaBut B BUJIC CTENICHU C OCHOBAHHEM 4. | . ;
4 3 5 s |a a*
a?-a?-Ja a a
4x 4 42x —) X X 4y
5 YIpoCTUTE: 5~ x2—yf —
x°—y° x+y x+y |x—y X" -y
5 Haiitn cyMMy KOpHEN ypaBHEHUS: 6 9 9 9
Bx+3)(3—-2x)=0 8 8
. |x—=6y=-2
7 Pewmmts cucremy ypaBHEHUN: { (8;-1) |(-8;-1)[(-4;1) (4;1)
2x-3y =5
8  |Pemmrs HepaBenctBo: 3(1-x)—(2-x)<2 [x<0,5 é;_ é;_ X >0,5
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Haiitu miromaas paBHOCTOPOHHETO
9 TPEYrOIBHHKA, BHICOTA KOTOPOTO paBHA 2+/3 4;/3 € 116 cn? |8 ont? 216\/5 cM
CM. M
as’
f ==1 25 2
10  [Bsipasuts h u3 popmyisr: S = 2k h _aS | 2|h=— |h= 257
a 2 a a
OTtBeTHI:
1)B; 2)C; 3)A; 4)A; 5D; 6)C;, 7)D; 8C; 9A; 10)B.
Bapuantr Ne 0 - 5
Ne C BapuaHTh OTBETA
o/ onepXaHWe 3aJaHUA A B C D
8x” —0,5x 3 J6 J6 1
1 : = = [ ~ ~ —
Beruncnute: f(x) - pu x 5 5 2 2 NE)
2 Haiitu 27 % ot uncna — - L 4 1
3 12 3 7
. . ) 2 _
3 Haiitu cymmy kopHelt ypaBHeHus:: (x + 1) = 10 l-3 10 3
11 —x
[IpencTaBuTh B BUJE CTENICHN C OCHOBaHHUEM N: 5
3008 4 n
4 2t pt — 1 4n® 4n?
A n
0,57 -n’
(a> - 6a+9)(4a+12) ,  |2(@% + 2
5 YpocTuTh: +18 2a 2(a+3) [2(a-3)
2a—-6 18)
Haiitu o6macth onpenenenus QyHKIUU: .
6 _ x—3 )2(__ x#3 |[x>3 |x>-2
Nx+2
7 |Pe CHCTE aBHEHMI] roby=260 (2 2;3 3;2) ((2-3
[IUTHh CUCTEM BHCHUIA: : -3; —
Y yp Sx3y=l 3y [&3) |32 (23
x 2x _1 1
8 PemuTh HEpaBeHCTBO:  x———— < — X<6 |x=— [|x=>2-2 |x< -2
2 3 3 6
[IpsiMOYTONBHUK CO CTOPOHAMU 6 CM 1 § cM
. 251 2
9 BIIMCaH B OKpPYKHOCTb. HaliTu ayinny o2 Stem |10mem |Smem
OKPY>KHOCTH.
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10

47[2R

Beipasure T u3 Gpopmyisl: g = 5
T

<3

~

™~
I

s |y
%

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

Bapuanr Ne 0 -6

No c BapuaHThl 0TBETOB
W ONepX)KaHHUE 3aJaHUA A - B = i
Haiitu 150 % ot umcna: |
1 0,4:(42_8,6j L 15 [oas 1 |1
5
YapocTtuthb 114
2 P b a+bh) b o g |2 5 1
U BeiuncauTh pu a=0,2 b=0
N1 .
3 Beruncnurs: 5) V16 +4-3,9"10,2 45 15 5 1
Haiitu o6acTh onpeneneHus pyHKITAN: Tk
4 1 x>0 [x#3 |x=0 x#— X # 3nk
S 3
3sin 3x
PemuTh nokazaTtenbHOE HEPABEHCTBO:  |X < —
5 3x-3 X>2 [X<2 x>1 [|x>3
3 >27 3
Pemute norapudmudeckoe ypaBHEeHUE:
Pemmute Tpuronomerpuueckoe
T
! ypaBHCHHE: tg(x —~ gj =-1 mk |3k 2 Tk |=3nk |0
Haiiti mpon3BoHyO (QyHKITHH:
8 y=(3x-1)(2-3x) -2 |1 3 6 9
Y BBIYUCJINTH €€ 3HaueHue mpu x =0
_ _ x =6 x=3 _
9  |Pemuth ypaBHEHHE Vx+3=9-x x=6 [x=13 t=13 lr=13 x=0
[Tomanes oceBoro cequHm PSIMOTO 127 |36x s |2n3 |63
10 |munmmHApa paBHa 12 cMm®, BeicoTa 3CcM. 3 3 4t cMm 3 3
Haiitu 06bem unuHapa. cM cM ™ M

Omeerel: 1 -B;2-1';3-1;4-T';5-B;6-A; 7-B; 8- ;9 A; 10— A;
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8.JO0INOJIHUTEJBHOE OBECIIEYHEHHUE JUCHUIIJIMHbI

IIpunoxenne 1. KpaTkuii KOHCIIEKT JICKIMOHHBIX 3aHATHU
JEKIITHA Ne 32
Tema: KTTACCUDUKALINS CIIYUANUHBIX COBBITUN. KJTACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSTHOCTU COBBITHS,
HEIIOCPEJICTBEHHBIN IIOJICYET BEPOSITHOCTHU. [TIPUMEPHI.

PesynbpTaT, McxXxon wucneiTaHus Ha3biBaeTcs coObITHEM. COOBITHSMHU  SBISIOTCS:
BbINajieHue repba uiau nudpsl, MoNajgaHue B 1eNb WK MPOMax, MOsIBJICHUE TOTO WM UHOTO
Yyucia OYKOB Ha OpOIIEHHOW UTrpalibHOM KOCTH. [[151 0603HaueHus COOBITUN UCTIONIb3YIOTCA
OonbIiIre OyKBBI JaTUHCKOTO andasuta: A, B, C u 1.1.

Ecnu npu kakJ1oM UCTIBITAaHUH, TIPU KOTOPOM MPOUCXOAUT COOBITHE A, TPOUCXOTUT U
coObiTHie B, TO TOBOpSAT, uTO A BIeYeT 3a coboii cobbiTue B (BxomuT B B, sBusercs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa CcOOBITHUS HA3BIBAIOTCSI COBMECTUMBIMH, €CJIM TMOSBJICHHE OJHOTO W3 HUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

2 CcoOBITHSI HA3BIBAIOTCS HECOBMECTHMBIMHU, €CJIM TMOSBICHUE OJIHOTO U3 HUX
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmecTumocTh Gojiee yeM JBYX COOBITUM B JIaHHOM HCIBITAHUHM O3HAYAeT UX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObiTusi A 1 B Ha3bIBalOTCS MPOTUBOMOJIOKHBIMU, €CIM B JJAHHOM HCIBITAHUU
OHM HECOBMECTMMBI M OJHO U3 HHUX oOs3arenbHO TmpoucxoauT. CoObiTHe,
TIPOTHBOIIONIOKHOE COOBITHIO A, 0003HaUar0T A

CoOpITHE Ha3bIBACTCS JOCTOBEPHBIM (0003HaYaeM ), €clid B JAHHOM UCIIBITAHUU OHO
ABJISIETCS. €JUHCTBEHHO BO3MOXKHBIM €r0 HMCXOJOM, U HEBO3MOXHBIM, €CIIM B JIaHHOM
UCIIBITAHUM OHO 3aBEJIOMO HE MOXeT Tpou30iTu. COoOBITHE HA3BIBAETCS HEBO3MOXKHBIM
(o6o3HauaeM J), ecau B pe3yiabTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU30UTH.

CoObiTHe A Ha3bIBAETCS CIy4YailHBIM, €CIM OHO OOBEKTUBHO MOXKET HACTYITUTh WIH HE
HAaCTYNUTh B JAHHOM HCIIBITAaHUU.

Anre6pa coObITHH.

Cymmoii coosiTuii A 1 B HazbiBaercs codbitue C = A + B, cocTosiiiee B HACTyIIeHUH
1o KpaiiHel Mepe 0JJHOTo U3 coObITHi A min B.

AHAaJIOTHYHO CyMMOM KOHEUHOT'O YHCJIa COOBITUM Aj, Ay, ..., Ay Ha3bIBACTCS COOBITHE
A =A+tA, + ... + Ay, cocTosiiiee B HACTYIUIEHUH XOTsI ObI 0OIHOTO M3 coObITHi Al, (1 =1, ...,
K).

W3 onpenenenus cnenyet, uto A + B = B + A. CpaBe/yIMBO Tak)Ke U COYETaTEIbHOE
cBoiicTBO. OqHako A + A = A (a He 2A).

[IpousBenennem coobiTuii A u B Ha3zwiBaeTcs cobbiTie C = AB, cocrTosiiiee B TOM, 4TO
B pe3yJIbTaTe UCTIIBITAHUS MTPOU3OILTH U cOObITHE A, 1 coObITHE B.

AHAJOTMYHO MPOM3BEACHUEM KOHEYHOIO uncia coobituii Al, A2, ..., AK Ha3pIBaeTCs
coobiTrie A = A1A2...AK, cocTosinee B TOM, 4TO B pe3yJbTaTe UCIBITAHUS POU3OIILIH BCE
yKa3aHHbIE COOBITHSI.

N3 onpeneneHust HemocpeACTBEHHO cienyeT, uto AB = BA. ChopaBeminBbl Takxke
coueTaTeNbHbIN U TUCTPUOYTUBHBIN 3akoHBI. OHaKo AA = A (a He Az).

['OBOpSAT, YTO COBOKYMHOCTH COOBITHN OOpa3zyeT MOJHYI TPYNIy COOBITUHA s
JAHHOTO HCIIBITAHUS, €CIIM €ro Pe3yJbTaTOM 0053aTebHO CTAaHOBUTCS XOTS OBl OJHO U3
HUX.
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PaccmoTpum mosiHyr0 Tpynmy HomapHO HECOBMECTUMBIX COOBITUH A, Ay, ..., An,
CBSA3aHHYIO C HEKOTOPbIM HCHbITaHHEM. [Ipenmnonoxum, YTO B OTOM HCIHBITAHUH
OCYILECTBJICHHUE Kaxoro u3 coobituii Al, (I = 1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIOBHUS
UCHBITAaHUS HE CO3/1al0T MPEUMYILECTB B MOSIBJIEHUH KaKOr0-TMOO COOBITUS MEPE IPYyTUMU
BO3MOYKHBIMHU.

CoOwiTust Ay, Ay, ..., An, 00pa3yrolue MOJHYI0 TPYIITY MONapHO HECOBMECTUMBIX H
PaBHOBO3MOKHBIX COOBITUM, HA3IBAIOT AJIEMEHTAPHBIMU COOBITUSMHU ().

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

Knaccuueckoe omnpeneneHue BeposiTHOCTH. BepositHocTeio P(A) coObitus A
Ha3bIBaeTCS OTHOIIEHWE M/N 4Yrciaa SJIeMEHTapHBIX COOBITHH, OIaronmpUsATCTBYIOIINX
COOBITHIO A, K UHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

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

1. BepositHOCTB I0OcTOBEpHOTO COOBITHS paBHA 1. J[eiicTBUTENHHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarONMPUSATCTBOBAThH BCE N AJIEMEHTAPHBIX COOBITHI, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n = 1.

2. BeposiTHOCT HEBO3MOXKHOTO coObITUA paBHa 0. B caMom zene, HEBO3MOKHOMY
COOBITHIO HE MOXET OJIaronpusATCTBOBATh HM OJHO U3 AIEMEHTAPHBIX COOBITHI, T.e. M = 0,
otkyaa: P(@) =m/n =0/n=0.

3. BeposTHOCTh ciay4yallHOrO COOBITHS €CThb IOJOXHUTEIBHOE YHCIIO, 3aKIIOYEHHOE
MEXAy HyJeM U eauHuiei. JleiCTBUTENbHO, CIydallHOMY COOBITHIO OJaronpusTCTBYET
JIMIIIb YacTh U3 OOIIETO YKCIa dJeMEeHTapHbIX coObITui. [ToaTOMy B 3TOM cityyae O0<m<n u,
3Haunt, 0<m/n<l. CnenoBatensHo, O0<P(A)<l. T.o., BEpOATHOCTH IJIFOOOTO COOBITHSI
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpenenaeHns BEpOATHOCTH CIIEAYET, YTO JIEMEHTapHbIe COOBITHS
SIBJISIOTCS] PABHOBEPOSITHBIMH, T. €. 00J1aJIal0T OJTHON U TOH K€ BEPOSTHOCTHIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJM3KU K HYJII0) WM OYEHb BEJIUKH
(0M3KM K €QUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH WM
NPAaKTUYECKH JIOCTOBEPHBIMH COOBITHSIMHU.

CTATUCTUYECKOE OIMTPEAEJIEHUE BEPOATHOCTU COBBITHUSA U
YCJIOBUA ET'O ITPUMEHUMOCTU. TIPUMEP.
CraTucTHYECKONH BEPOSTHOCTHIO COOBITHSI A Ha3bIBAaeTCsl OTHOCUTENbHAs YacToTa

(4acTOCTh) MOSBIICHUS 3TOTO COOBITHSI B N MPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
— n
RO
I'ne P(A) - craructuueckas Bep-Tb coObITUS A; W(A) - OTHOCHUTEIBHAs YACTOTA
(uacTocTh) COOBITHS A; M - YUCIIO WCTBITAHUN, B KOTOPBIX TOSIBUIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B omnuune oT «matemaTtuueckoi» BepositHocthd P(A), paccmarpuBaemoil B
KJIACCHYECKOM OIIPEICIICHUH, cTaTucTHueckas Bep-Tb P (A) sBrsiercss XapaKTepUCTHKOM
OMBITHOM, 3KcnepuMeHTanbHOU. Ecnmu P(A) ecth nonsa ciydaeB, OJaronpusTCTBYIOIIMX
COOBITHIO A, KOTOpasi OIpPEAeNseTCsl HEMOCPEICTBEHHO, 0€3 KaKUX-TM0O HCIBITAaHUH, TO
P(A) ectb nons Tex PakTUUECKH MPOM3BEAECHHBIX MCIBITAHWN, B KOTOPBIX COOBITHE A
MIOSIBUJIOCD.

CraTUCTHYECKOE ONpENEICHUE BEP-THU, KAK U MOHITHS U METOJbl TEOPUH BEPO-TEMl B
1EeJIOM, TPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEOINpeAENIEHHBIM HCXOAOM, KOTOpBIE B
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KUTEHCKOMN MPaKTHKE CUMTAIOTCS CIIy4allHBIMHU, a TOJBKO K TEM U3 HUX, KOTOpPbIE 00JIa1at0T
ONpEIEICHHBIMU CBOMCTBAMU.

1) PaccmaTpuBaeMbie cOOBITHS 1.0. HCXOJaMU TOJBKO TE€X UCHBITAHUM, KOTOPBIE M.0.
BOCIPOU3BE/ICHBI HEOIPAHUYEHHOE YUCIIO Pa3 MPU OJHOM M TOM K€ KOMILUIEKCE YCIOBUH.

2) CoObITHs OOMKHBI 00JIaaTh TaK HAa3bIBAEMOM CTATHCTUYECKON YCTOWYMBOCTHIO,
WIN YCTOMYMBOCTBHIO OTHOCUTEIBHBIX YAaCTOT. OJTO O3HAYAET, YTO B PA3JIMYHBIX CEPUSIX
UCIIBITAHUN OTHOCUTEINbHASI YaCTOTa (YACTOCTh) COOBITHS U3MEHSETCS HE3HAUYUTEIBHO (TeM
MEHbIIle, 4YeM OoJbllle YHCIO WCIBITaHUI), KOJEeOJIsCh OKOJIO TOCTOSHHOTO 4YHCIA.
Okazanoch, 4TO A3THUM TOCTOSHHBIM YHCIIOM SIBJSIETCS. BEPOSTHOCTH COOBITHS. DakT
MPUOIKEHHS OTHOCHTEIBHOM YaCTOTBI, HIIM YaCTOCTH, COOBITHS K €r0 BEp-TH MPH | 9HCiIa
UCHBITAHUN, CBOJSIIMUXCS K CXEME CJIy4aeB, IOATBEPKIAAETCSI MHOIOYUCICHHBIMU
MacCOBBIMH  JKCIIEPUMEHTaMH, [POBOAUMBIMU  pa3HbIMM  JIMLIAMH CO  BpPEMEH
BO3HUKHOBEHMSI TEOPUH BEP-TEH.

3) Yucno ucneITaHu#, B pe3yibTaTe KOTOPHIX MOSABISIETCS COOBITHE A, JOKHO OBITH
JIOCTaTOYHO BEIUKO, MO0 TOJBKO B ATOM CIIydae MOKHO CUYHTATh Bep-Th COOBITHsS P(A)
npuOIMKEHHO DPAaBHOW €€ OTHOCUTENbHOW YacToTe. Pe3loMupys, MOXHO CKaszaTh, 4TO
Teopusl Bep-T€H M3ydaeT JIMIIb TaKhe COOBITHS, B OTHOIIEHUH KOTOPBIX MMEET CMBICI HE
TOJIbKO YTBEp)KIEHHE 00 HX CIIy4allHOCTH, HO M BO3MOXKHa OOBEKTHMBHAs OIEHKA
OTHOCHUTEJIBHOW YacTOThl MX MOSBIEHUA. Tak, yTBEpXKAEHUE, YTO MPU BBHIIOJIHEHUH
OMPEJIEICHHOTO KOMILJIEKCAa YCIOBHM S BEPOSITHOCTH COOBITUS = p, O3HAYAeT HE TOJBKO
CIIy4alHOCTh COOBITHSI A, HO U OMNpPEACICHHYI0, JOCTaTOYHO OJNHM3KYI0 K P, JOJIO
NOSIBJICHU COObITUST A mpu  OOJBIIOM YHCIE WCHBITAHWN; a 3HAYHUT, BBIpAXKaAET
OTIPEJICJICHHYIO0 OOBEKTUBHYIO (XOTS U CBOCOOPA3HYI0) CBA3b MEXKIY KOMIUIEKCOM YCJIOBUN
S u cobbITHEM A (HE 3aBUCSIIYIO OT CYObEKTHUBHBIX CYKJIEHUN O HAJMYUU 3TOM CBSA3H TOTO
WK UHOro Jinta). M naxe mpocTo CylecTBOBaHUE BEPOSITHOCTHU p (KOrjaa camo 3Ha4eHue p
HEU3BECTHO) COXPAHAET KAUECTBEHHO CYTh 3TOT0 YTBEP>K/I€HUS, BbIIEJICHHYIO KYPCHBOM.

Jlerko mpoBepuUTh, UYTO CBOMCTBA BEP-TH, BBITEKAIOIIHE U3 KIACCHYECKOTO
OTIpEJICJICHUs, COXPAHSIIOTCA U IPU CTATUCTUUYECKOM OIpPEETICHUN BEPOSITHOCTH.

3ameuanue: 1) Craructuueckas Bep-b MOXKET OBITh HalfieHa TOJIBKO TOCTe
MPOBEACHUSI OIBITOB, a [l KIACCUYECKOM BEpPOSTHOCTH ONBITHI HE HYXKHBI. 2)
CraTuctuyeckas Bep-Th MOJy4YaeTCsl pa3IUYHON JJIs pa3HbIX CEpUil ONBITOB, OJHAKO MPHU
JIOCTaTOYHO OOJIBIIOM KOJMYECTBE OIBITOB MPAKTUYECKU JIOCTOBEPHO, YTO CTAaTUCTUYECKas
BEp-Th OYyAET CKOJIb YTOJAHO MaJl0 OTJIMYATCS OT KJIacCHYecKoW Bep-TU (YyCTOMYMBOCTH
CTaTUCTUYECKOI BEPOSTHOCTH).
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Ipunoxenue 2
IIpakTHyeckas padora
IIpumeHeHHe NMPOU3BOIHON K MOCTPOCHUIO rpaduka pyHKIUHU
LEJIb PABOTbI: HayuuTbcs OpUMEHATh npaBwia auddepeHuupoBaHus  MpU
UCCIIeZIOBAaHUU (PYHKINN U OCTPOEHUS IPpaUKOB.
JUJis1 BBINOIHEHUS pabOThl HEOOXOUMO YMETh IPOU3BOANUTH UCCIEA0BAaHUS (HYHKIIMN
C TIOMOIIbIO IPOU3BOHOM U CTPOUTH I'paUKH.

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

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

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

5) f (x) = In(x* — 2x + 4) ;
6)f(X) =x+e™";
NE)=x*(x-4);

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

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

13) f(x) =x3 - 12x 2+ x -1;

14) f(x) =—x® +15x* —x—250;
15) f(x) =x* —4x3—18x2 +45;
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IMpuiaoxenue 3.
9K3aMeHAIlMOHHBIN OMJIeT
MunuctepcTBo 00pa3zoBanus U Hayku Poccuiickoit denepannn
¢unmnan ¢enepanbHOro rocy1apcTBEHHOTO O IKETHOTO 00pa30BaTeIbHOTO
YUpEXKJICHUS BBICIIETO 00pa30BaHUs
«KyOaHckuii rocyapcTBEHHBIN YHUBEPCUTET» B T. | eleHIKIKe
CneunanbHocts 43.02.11 'ocTUHUYHBINM cepBUC
JncuuruimHa
«MaremMatuka: anreOpa, Hayana aHajau3a, FEOMETPHSI»
Buaer Nel5
1.  TlonsTtue norapupmudeckoit pyakuun. O6IacTh ONpeaesICHHs U 00JaCTh 3HAUCHHS.
['padpuk morapudpmudeckoit ¢yHKIIHH.

2. Tetpasap.
2 j—
3. CokpatuTh Apo0k: 2x° +2x-12
3x+9
[Ipencenarens npeaMeTHOM (IIUKIOBOM) KOMUCCUU JL.B. Kyx
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JIMCT
u3MeHeHul pabouell yueOHOM MporpaMMsl 10 AUCHUILITUHE
I11. 02 MATEMATUKA:AJITEBPA, HAUAJIA MATEMATUYECKOI'O AHAJIN3A,
'EOMETPUA

I[OHOJ'IHCHI/I}I N U3MCHCHHA, BHOCUMBIC B pa60t1y}0 [porpaMmMy JUCHUIIINHBI

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

[Ipennoxenune
paboTtomarens

[Ipennoxenue
COCTaBUTEIIS
IpOTrpamMMBbl

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

YTBepklieHa Ha 3acelaHud TPEIMETHOW (IIUKIOBOW) KOMHUCCHUU MAaTeMaTUYECKUX W
€CTECTBEHHOHAYYHBIX TUCHUIUIMH TpoTokoa Ne 10 ot «27» mas 2020 .

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

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

VHkeHep-21eKTpOHUK (IPOrpaMMHO-UHQOPMAIIMOHHOE ///
obecnieueHue 0Opa3oBaTEILHON IIPOrpaMMBbI ) / —_ A.B.Cwmeranun
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Penenzusn
Ha y4eOHy10 nporpamMmy yuebHoi quctmmumnsl [1/1.02 Martemartnka: aaredpa,
HAYA/1a MATEeMATHYCCKOI0 AHA/IH3A, TeOMETPHSA
g cnetaibHocTh 43.02.11 INocrnHHYHBIH cepBHC

PaGouas nporpamma y4eOHOM JUCLHMIUTHHBI I171.02 Marematuka: anrebpa, Hauaia
MaTeMaTH4YeCKOro aHajau3a, reoMeTpust paspaboraHa Ha OcHOBe TpeboBaHuii DenepanbHOro
rOCyZapCTBEHHOrO oOpazoBarenbHoro cranaapra (nanee — ®OI'OC), npenpsBnsieMBIX K
CTPYKTYpE, COAEPXAHHIO U pe3y/bTaTaM OCBOeHHs ydeOHoi aucumruiuabl [17].02 MaremaTuka:
anreOpa, HauaJla MATEMaTHYECKOTO aHAIN3a, FeOMETPHSI, B COOTBETCTBHH ¢ PexoMeHjalmsaMH no
OpraHu3alMM [OJy4eHusi cpeaHero obmero oOpa3oBaHMs B OpeAenax  OCBOCHHA
00pa3oBaTeNbHbIX MPOTpaMM CpenHero npodeccHoHaNbHOro 00pa3oBaHHs Ha 6aze OCHOBHOTO
obutero oOpasoBanus ¢ yderom TpebGoBanuii ®I'OC 1o CHEUUAIBHOCTH CpPEAHEro
npodeccuonansHoro  obpasosanus (manee CIIO) 43.02.11 TocTuHH4YHBIH  CepBHC,
YTBEPXKIAECHHOrO NpHKa3oM MuHuctepctBa obpa3zoBaHus U Hayku Poccuiickoii @enepauuun or
07.05.2014 Ne 475, 3apeructpupoBan B Munucrepctse roctiuiiuu Poccuu 26.06.2014 Ne 32876.

JlanHas nporpaMma SIBISETCS HAaCTHIO OCHOBHOH IPO(ECCHOHATBHONH 06pa3oBaTeNbHOM
nporpammsl B cootBercTBuu ¢ ®I'OC cpennero (nmonxoro) obuiero o6pazosanus 1 ®I'OC no
cnerranbHocTH CIIO 43.02.11 INocTHHUYHBIH CEpBHC MO crnenHanbHOCTH «MeHemkep».

Pabouas nporpamMMa npeanonaraer pacnpeneneHse TeM 1 U3y4eHHe MaTepHaia 1no pasjenam:
OCHOBHBI€ TIOHSATHS H METOJbl MATEMATHYECKOr0 aHajiu3a, 4YHUCJICHHBIE METO/bl pELleHHUs
MPHKJIAAHBIX 33124, JIEMEHThl MAaTEMaTHYECKOH CTATUCTHKH, TEOMETPHH.

Conepxanue y4eOHOM IUCUMIIMHBI HAMNpaBieHO HAa (POPMHUPOBAHWE 3HAHHMH, YMEHHH H
HABBIKOB CTYJEHTOB B 00JIaCTH MaTeMaTHYeCKHX BbIYMCIEHHH. B mporpammMe peanu3oBaHbl
JUAKTHYECKUE MPHHLHKIBI O00yYeHHs: LEJIOCTHOCTb, CTPYKTYPHOCTB, OTPa){€Ha B3aHMOCBS3b
MEXY OTAETBHBIMH JIEMEHTAMH CTPYKTYPBbI, Y4T€HbI MEXNPEAMETHBIE CBS3H.

Temartuueckuil ian U coaepikaHue y4eOHOH AUCLUILIAHBI PACKPBIBAET MOC/IEN0BATENBHOCTE
NIPOXOXKAEHHUST TEM, COOTBETCTBYET y4eOHOMY IUIaHy W pacnpeieneHHio 4wacoB. B mporpamme
onpeneneHbl (opma NPOBENEHMS, LENH, 334a4d y4eOHOM IQUCLMIUIMHBI, IPEICTaBJICHbI
MaTepHaibl JJis TEKyIIeld u MPOMEKYTOYHOH aTTeCTallHH.

IMacnopt nporpamMmsl 00OCHOBAHHO U MOJIHO OTPAXKAaeT COAEPIKaHHE AMCLUIUIHHBL, €€ POJib H
MECTO B TMOATOTOBKE CIEIHAINCTa CPEIHEro 3BEHa, PAcKphiBaeT WEMH H 3aJa4H y4eOHOH
aucuMIuiueel. OnpeneneHsl Tpe0OBaHUS K YMEHUSAM U 3HAHHSM CTYACHTOB.

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

Pabouas mnporpamma mucuuiuinHbel «MaTtematuka: anrebpa, Havana MaTeMaTH4eCKOro
aHanu3a, reoMeTpHs» MOKeT ObITh PEKOMEHJIOBAHA JUTS MCTOJIB30BaHHs B y4eOHOM mpoiecce
npu noArotoske no crnenuanbHocTy 43.02.11 INocTuHUYHBIH CepBHC.

Penenzenr:

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

JL.B. XKyk




Penenszusn
Ha y4eOHy10 nporpammy yueOHo# muctmiumnabl [1/1.02 Maremaruka: anredpa, nauana
MATEMATHYECKOT0 AHAJIN3A, TeOMETPHA
s cnienuaabHOCTH 43.02.11 I'ocTHHHYHBIH cepBHC

Pabouasi mporpamma y4eOHON JHUCLHUIUTHHBI I1J1.02 Maremaruka: anrebpa, Hayana
MaTeMaTHYECKOr0 aHaJlM3a, reoMeTpus paspaboraHa Ha ocHoBe TpeboBaHuii DenepanbHOro
rOCYIapCTBEHHOro oOpasoBatenbHOro cranjapra (nanee — ®OI'OC), npeapsBisSeMBIX K
CTPYKTYpE, COJIEPXKaHHIO U pe3y/ibTaTaM ocBoeHus yueOHo aucummuiunbl [1/1.02 Matemaruka:
anreOpa, Hauasa MaTEeMaTHYECKOTO aHau3a, FeOMETPHS, B COOTBETCTBUH ¢ PeKOMEHIAlMsAMH 11O
OpraHM3alMu [OJydeHHs cpeaHero ofwmero o0pa3oBaHusi B Mpelenax  OCBOCHHs
o6pa3oBaTebHBIX TIPOTPaMM CpefiHero npodeccHoHaipHOro 06pa3oBaHus Ha 0ase OCHOBHOIO
obuiero obpasoBaHus ¢ yderom TpebGoBanuii @®I'OC 1o CHEHHAIBLHOCTH CpEAHEro
npodeccuoHanbHoro  obpazoBanus (manee CIIO) 43.02.11 ToctHHH4YHBIA  CEPBHC,
YTBEPXKIEHHOrO npuka3oM MuHHCTepcTBa 00pa3zoBaHus W Hayku Poccuiickoit ®enepauuu OT
07.05.2014 Ne 475, 3apeructpuposan B Munuctepctse octuuiuy Poccuu 26.06.2014 Ne 32876.

JlaHHas mporpamMma SIBJISIETCS YacThiO OCHOBHOM mNpodecCHOHAILHOH 00pa30oBaTeNbHON
nporpammsl B cootsercTBir ¢ ®I'OC cpennero (monHoro) obmero obpasosanus u ®I'OC no
crenranbHOcTH CITO 43.02.11 INocTHHHYHBINH CEPBHC 1O CHELHAIBHOCTH «MEHeKep».

Conepxanve y4eOHOM MMUCLUMIUIMHBI HANpaBieHO Ha (GOPMHPOBAHME 3HAHWH, YMEHHH M
HABBIKOB CTYIEHTOB B 00JIaCTH MaTeMaTH4yeckuX BblMUCIeHHH. Pabodas nporpamma
MPEAnoiaraeT pacnpeneieHHe TeM W U3Y4YE€HHE Marepuaia 1o paszejaMm: OCHOBHbIC NOHSATHs H
METOABI MATEeMATHYECKOr0 AaHajlu3a, YHCACHHBIE METOAbl PpEIUCHHs [PHKIAJHBIX 331a4,
JNIEMEHThl MAaTeMATH4YeCKOH CTATUCTUKH, TeOMETpHH. TeMaTH4YeCKuil IIaH M COJACpXKaHHE
y4eOHOi NUCLUIUIHHBI PacKphIBa€T MOC/IEAOBATENBHOCTD NMPOXOXKIEHHS TEM, COOTBETCTBYET
y4e0HOMY IUIaHy W pachpelesieHHI0 4acoB. B mporpamme omnpezneneHsl (opma MpOBENCHHS,
uend, 3a7a4d  y4eOHOM JMCHMIUIMHBI, TIPENCTABIECHBI Marepualbl JUid TEKylWeH H
MPOMEXYTOYHOM aTTecTali. B mporpamme peain3oBaHbl THAAKTHHECKUE NPHHIMITBL 00y YeHHS:
HEJIOCTHOCTb, CTPYKTYPHOCTB, OTpa)K€Ha B3aUMOCBS3b MEXJAY OTAEIBHBIMH JSJIEMEHTAMH
CTPYKTYPBI, Y4T€HBI MEXTIPEAMETHBIE CBS3H.

IMacriopt nporpaMMbl 0GOCHOBAHHO M MMOJHO OTPAXAET COAEPIKaHHE NUCLHUIUIHHBI, €€ pOJib H
MECTO B MOATOTOBKE CHELHMAIHCTAa CPEAHEr0 3BEHA, PAcKphiBaeT LENH U 3aJa4H y4eOHOH
aucuuuHel. Onpenenensl TpeOOBAHUS K YMEHHSAM U 3HAHHAM CTYIEHTOB.

[lepeueHs peKOMEHIyeMOH OCHOBHOM ¥  JOMOJHMTENBHOH JIMTEPATYpbl  BKJIHOYAET
o0LIeNOCTyIHBIE MCTOYHWKM, H3JaHHbIE B TOCienHee BpeMs (HE no3gHee S5 Jier).
[Nepeuncnennsie MHTEpHET — pecypehl aKTyalbHbI H JOCTOBEPHBIL.

PaGouyas mnporpamMma mucUMIUIMHBI «MaTtemaTtuka: anrebpa, Hayaja MaTeMaTHYECKOro
aHAJIK3a, FEOMETPHS» MOXKET ObITh PEKOMEHIOBaHA JUIS HMCIOJIb30BaHHA B y4eOHOM rpoiiecce
nipu noAroToBke 1o cneudansHocT 43.02.11 INocTuHHYHBIH CEPBHUC.
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Peniensenr:

uM. Anmupana Xoaocrsikosa'"

E. B. ®emkoBa



