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PaGouas mporpamma aucuurinHbl «MaTeMaTrka» papaboTaHa Ha OCHOBE:

@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 (pen. or 16.04.2022) «O6
obpazoBanuu B Poccuiickoit Deaepanuny;

denepanbHOTO TOCYAAPCTBEHHOTO 0O0pA30BaTEIbHOIO CTAaHIAPTa CPEIHEro OOIIero
obpazoBanus (yrBepkaéH Ilpukazom MmuHHCTepcTBa 00pa3oBaHusi M Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. Ne 4130, pen. ot 12.08.2022);

denepanbHOTO TOCyIapcTBEHHOro oOpa3oBarenbHoro cranpapra (PI'OC) cpemgnero
npodeccnoHaTbHOTO 00pa3zoBaHusi 1o crenuanbHocTsM 19.02.07 TexHONOTHs MOJIOKa |
MOJIOYHBIX IPOAYKTOB (YTBEP)KAECHHOTO MpHKa3oM MUHHCTEpCTBa OOpa30BaHHs U HAyKH
Poccutiickoit @eneparuu ot 22 anpens 2014 . Ne 378); 19.02.08 TexHonorus msica ¥ MSICHBIX
OPOAYKTOB (yTBEPXKICHHOTO MpHUKa3oM MUHHCTEpPCTBA 00pa3oBaHHMs W Hayku Poccuiickoit
Oeneparuu ot 22 anpess 2014 r. Ne 379);

[IpumepHoit paboueil mporpamMmbl cpenHero oOmero oOpasoBanusi «MareMaTHKa»
(6a30BBII YPOBEHB)

[IpumepHoil mporpammbl BocnuTaHus (ogo0peHa pemieHueM ¢eaepantbHOro y4yeOHo-
METOJIUIECKOT0 00BEIMHEHHMSI 110 001IeMy 00pa3oBanmio, MPoTokos oT 02.06.2020 Ne 2/20).

CocTaBUTENb:
IIpenojaBaTelib N/ Cnupuna H.T.

Pabouas mnporpamma paccMOTpeHa M YTBEpXkJA€Ha Ha 3acelaHuu Kadeapsl
TYMaHUTapHbBIX U €CTECTBEHHO-HAYUYHBIX TUCHUIUIUH (IpoTokoa Nel ot 28.08.2022 r.)

8 ot
f ﬁﬂ/ﬂf/ -

3aBenyrommii kadgeapoi Bacusenko

O.B.

Pabouast mporpamma paccMoTpeHa U YTBEPIKJICHA Ha 3aceaHuu MTPEAMETHOU (IIUKIOBOM)
komuccu (rmporokoit Nel or 29.08.2022 r.)

IIpeacenaresnnb npeaMeTHOM (UKI0BOI) KOMHCCHH 3Bsairuna O.B.
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1. MACIIOPT PABOYEM ITPOT'PAMMBI JINCHUTIJINHBI
B/.03 «MaTeMaTuKa»
1.1. Ob6aacTh NpUMEHEHHsI POTrPaMMBbI
Pabouas mporpamma nucturmmabl BJ1.03 «Marematrkay SBIS€TCS 4acThbIO OCHOBHOM
npoeCCHOHATBLHON 00pa30BaTEILHON POTrPaMMBbI ITOATOTOBKH CIICIIUAIUCTOB CPEIHETO 3BEHA
no cnenuaigbHOoCcTsIM 19.02.07 TexHOJOTHMs MOJOKa W MOJOYHBIX MPOAYKTOB, 19.02.08
TexHoorHs Msica ¥ MSICHBIX ITPOJYKTOB

1.2. MecTo aucuuniauHbl B cTpykrype OIIOIT
Hucuummuaa BJ1.03 «Marematukay siBIsieTCs y4eOHOM JUCIUILTMHOW 00s3aTeNbHOM
npeaMeTHou obnactu «MatemaTtuka u nHpopmatukay @I'OC cpennero obmero oopa3oBaHus U
0a30BOM IUCLUILUIMHON 001eoOpa3zoBaTenbHol noaroroBku CIIO u peanusyercs B | u Bo I
ceMecTpax MpH CpOKe MOIY4YeHHs] CpeaHero npodeccuoHanibHOro obpaszoBanust 3 roxa u 10
MECSIIEB.

1.3. e ¥ 3a1a44 AUCHUILIUHBI, IVIAHUPYEMbIe Pe3yJbTaThl 0CBOCHHUS YUeOHOM
AUCHMIIHHBI

Conepxanune aucuumiuasl  BbJ[.03  «Maremartuka» HanpaBieHO Ha JIOCTHIKEHUE
CIEAYIOLIMX LeJIei:

— Ppa3BHUTHE MPEICTABICHUNA O COIHMAIBHBIX, KYJIBTYPHBIX U HCTOPHYECKHX (hakTopax
CTaHOBJICHUS] MATEMATHKH;

— (OopMHUPOBAHKE JIOTUIECKOTO, AITOPUTMUYECKOTO M MATEMATUIECKOTO MBIIIJICHHUS;

— ¢dopMHpOBaHHE YMEHHUH MPHUMEHSTH IMOJNyYCHHBIC 3HAHUS TPU PEIICHUH Pa3INIHBIX
3aja4;

— (¢dopMHpOBaHHE TPEACTAaBICHUN O MaTeMaTHKe KaK 4YacTh oOIedesoBedecKon
KYJBTYpHl, YHHBEPCAJILHOM SI3bIKE HAYKH, MO3BOJISIONIEM ONKCHIBATh M H3ydYaTh peajbHBIE
IPOLIECCHI U SIBJICHUS.

Vuebnas muctumumHa bBJ[.03  «Marematnka» OpHEHTHpOBaHa Ha JIOCTHIKCHHE
CJICAYIOLIMX 3a1a4:

— copMHpOBaTh IEIOCTHOE IMPEJICTABICHUE O MaTeMaTHKe, €e POJM B COBPEMEHHOU
CUCTEME 3HAHUI U MUPOBOH KYJbTYpE;

— WU3YyYUTh OCHOBHBIE MAaTEMAaTHYECKHE TIIOHSITHSA, HWCIOJb3yeMble [UIS ONHCAHUS
Pas3IMYHBIX IPOILIECCOB U SIBICHUM;

— c(opMHUpOBaTh HAaBBIKM MPUMEHEHHs MaTeMaTHYECKHUX METOJ0B JUIs pEeLIeHUs
NPaKTUYECKHX 3a/1a4.

I[InanupyemMble JUYHOCTHBIE Pe3YJIbTATHI OCBOCHHS YUeOHOM AN CIMIIMHBI:

— c(pOPMUPOBAHHOCTH TPECTABIICHUN O MaTeMaTUKE KaK YHUBEPCAILHOM S3bIKEC HAYKH,
CPEJICTBE MOJICITHPOBAHUS SIBJICHHI U TIPOIECCOB, UACSIX U METOAaX MaTEeMATHKH;

— TIOHMMaHWE 3HAYMMOCTH MAaTEMAaTHKH JUIS HAayYHO-TEXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYeTOBeYeCKON KYIbTYpPhI
Yyepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHSI MATEMATHKH, HBOJTIOIIMEN MAaTEMaTUYECKUX UAEH;

—  pa3BHTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKCHWUS,
AITOPUTMUYECKON KYIbTYPbI, KpHTHYHOCTH MBIIIJICHHS Ha YPOBHE, HEOOXOAMMOM JJis Oy aymieit
po¢eCCHOHAIBHON JEATEIHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

— OBJIaJICHME MaTeMaTHYeCKMMM 3HAHHUSIMH U YMEHHUSIMH, HEOOXOJWMBIMH B
MOBCETHEBHON KW3HHU, JJII OCBOCHHUS CMEXKHBIX €CTECTBCHHO-HAYYHBIX JUCIHUIUIUH U
JTUCIUTIIINH TIPO(ECCHOHAIBHOTO IHMKJIA, JJIs TOJXy4YeHHsT oOpa3oBaHUsI B 00JacTsIX, HE
TpeOYIOMMX yrITyOJIIeHHOW MaTeMaTUIeCKOU MOITOTOBKH;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOPa30BAHHIO, HA
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MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHWE K HEMPEePHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCOHAIbHOM 1 00IIECTBEHHON e TEIIHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIPHOW TBOPYECKOW W OTBETCTBEHHOM
JIESATCILHOCTH;

— TOTOBHOCTb K KOJUICKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTebHON, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-HCCIIeIOBATEIHCKON, TPOCKTHOW M JAPYTUX
BHUJaX ACATEIBHOCTH;

— OTHOUIICHHE K MPO(EeCCHOHAIBHON NEATEeIhHOCTH KaK BO3MOXXHOCTH y4acTHsl B
PEIICHUH JIMYHBIX, 0OIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIEHAITMOHAIBHBIX TPOOJIEM.

I[InanupyeMble MeTanpeMeTHbIEe Pe3yJbTAThl 0CBOEHUS] Y4eOHOM TUCIUNIUHBI:

— YMEHHE CaMOCTOSITEIbHO ONPENENATh eI JEATEIbHOCTH U COCTaBIATH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEIbBHO  OCYLIECTBIISITb, KOHTPOJIMPOBaTbH W  KOPPEKTUPOBATH
NESITEIbHOCTD; MCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI AJIs JOCTHUKECHHSI TTOCTAaBICHHBIX Lieei
U peajn3alyuy MIaHOB JIEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErMH B PA3IMYHBIX CUTYALIUAX;

— yMEHHE NpPOAYKTHBHO OOIIATHCS W B3aUMOICWCTBOBATH B IIPOILIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3ULMU JPYIHMX YYaCTHMKOB JESITENbHOCTH, dS()(PEeKTUBHO
paspeniath KOHMINKTHL,

— BJIaJICHUE HaBbIKaMHM I103HABATEJIbHOM, Y4eOHO-HCCIEAO0BATEIbCKOM M IPOEKTHOM
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss Mpo0sieM; CIoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUs NMPAaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITE€IbHON HH(pOpMaIMOHHO-TIO3HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HH(MOpMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh WHGOPMAIIMIO, TOIYyYaeMYyI0 U3 Pa3IMYHBIX
HCTOYHUKOB,;

— BJIaJIEHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JaraTh CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJI€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

— BJIaJICHHME HAaBBIKAMU I103HABATEIbHOW peQIeKCHMH KaK OCO3HAHHUS COBEPIIAEMBIX
JENCTBUI M MBICTHTENBHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHXKEHUS;

— LEJNEeYCTPEMJIEHHOCTh B TIOMCKAX M MPHUHATHH pElIeHUuH, cooOpa3uTeNbHOCTh H
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHHH; CIIOCOOHOCTh BOCHPHUHUMATD
KpacoTy U FapMOHHIO MUpA.

IInanupyemMsble npeaMeTHbIE Pe3yJbTAThl OCBOEHUS y4eOHOI TUCHMIINHBI:

3HATH/ MOHUMATh:

— 3HaYeHHe MaTeMaTU4YeCKOW HayKu JUIsl pelIeHHUs 3a]ady, BO3SHHMKAIOUIMX B TEOPUHU U
MPAKTUKE; ITUPOTY U B TO K€ BPEMsI OTPaHUYCHHOCTh IPUMEHEHUS MaTEeMaTHYECKUX METOIOB K
aHAJIM3Y U MCCIIE0BAHUIO MPOLIECCOB U SIBICHUI B IPUPO/IE U OOIIECTBE;

— 3HaueHUEe TMPAKTUKA U BOMPOCOB, BO3HHUKAIONIMX B CaMOM MaTeMmaTuke s
GbOpMUPOBaHUS M PA3BUTHUS MATEMaTHYECKOW HAyKH; WCTOPUIO PA3BUTHUS TOHSATUS YHCIA,
CO3/1aHMSI MaTEMaTHYECKOI0 aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;

— YHUBEpCAJIbHBI XapakTep 3aKOHOB JIOTMKM MAaT€MaTH4YeCKHX pacCyXICHUU, HuX
IPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUYECKOH NeATETbHOCTH;

— BEPOATHOCTHBIN XapaKTep pa3IMYHbIX MPOIIECCOB OKPYKAIOIIETO MHPA,

yMeThb:

— BBINOJHATH apuPMeTHUIeCKre NEHCTBUS HaJ YUCIaMU, COYeTasi YCTHhIE U MHCbMEHHBIE
NPUEMbl; HAXOAUTh MNPUONMIKEHHbIE 3HAYEHUS BEIMYMH W MOTPEIIHOCTH BBIYMCICHUHN
(abcomroTHAst 1 OTHOCHUTEIIbHAS ); CPABHUBAThH YHCIIOBBIC BBIPAKEHUS,
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— HAXOJUTh 3HAYEHUSl KOPHA, CTENEHH, JOrapudma, TPUrOHOMETPHUECKUX BBIPAKCHUN
Ha OCHOBE OIIPEJCNICHUs, HWCIOJIb3ysd IpU HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIE CpE/ICTBA;
HI0JIb30BATHCS MPHOIMKEHHOH OIIEHKOW IPH MPAKTUYECKUX pacyeTax;

— BBINOJHATH NPEOOpa3OBaHUs BBIPAKEHUH, NPUMEHSS (QOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETEHEH, Torapu(MoB, TPUTOHOMETPUIECKUX (PYHKITHIA;

— BBIYMCIATH 3HaYeHHE (QYHKLIMU 10 33JaHHOMY 3HAUYEHHUIO apryMeHTa HpPU Pa3TUYHbIX
crioco0ax 3amanus (pyHKINY;

— OIpEenensaTh OCHOBHBIC CBOWCTBA YHMCIIOBBIX (YHKIHMH, WIUIIOCTPUPOBaTh HMX Ha
rpadukax;

— CTpouTh TrpaduKu HM3Y4EeHHBIX (YHKIMH, WILIIOCTPUPOBATh MO rpaduKy CBOWCTBA
JJIEMEHTAPHBIX (QYHKITHIA;

— HCTIOJIb30BATh MOHATUE (DYHKIUH IS ONMCAHKS ¥ aHAIN3a 3aBUCUMOCTEH BEIINYHH;

— HaXOJWTh MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIMH; MCHOIB30BaTh MPOU3BOIHYIO LIS
U3y4YCHUS CBOMCTB (PYHKIIMI M IOCTPOCHUS IPaHKOB;

— MPHUMEHSTh TPOU3BOJIHYIO /ISl MPOBENCHHS MPHUOVDKEHHBIX BBIYMCICHHH, peIlaTh
3a[1a4i MPUKIIAHOTO XapaKTepa Ha HAXOXKJICHUE HAMOOJBIIEr0 M HAMMEHBIIETO 3HAYCHHUS;

— BBIUMCIIATE B NPOCTCHIIMX CIIydasX IUIOMAAXM ¥ OOBEMBI C HCIOJIb30BAaHHEM
OIIPEJICTICHHOTO MHTETPANa;

— pelaTh panuOHANbHBIC, TOKa3aTelbHbIC, JIOTApU(PMHUYECKUE, TPUTOHOMETPHUUCCKHE
YpaBHEHHSI, CBOJSIIMECS K JMHEWHBIM M KBAJPATHBIM, a TAK)KE aHAIOTWYHBIC HEPAaBEHCTBA U
CHCTEMBI;

— HUCIOJIb30BaTh IrpaMueCcKuil METOJI pEIIeHUs] YpPaBHEHUH 1 HEPAaBEHCTB;

— n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH pELICHUs YpaBHEHUH, HEpaBEHCTB H
CHCTEM C JIByMsI HEW3BECTHBIMU,

— COCTaBIATh W pEIIaTh YpPaBHEHHS W HEPABEHCTBA, CBS3BIBAIOIINE HEHU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIATHBIX) 3a7a4ax;

— pemath mpocTeiiine KOMOMHATOPHBIE 3aJjaud METOJIOM Iepedopa, a TaKxke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIATH B MIPOCTEHUIINX CITydasix BEPOSITHOCTU COOBITUH HAa OCHOBE MOJICUETa YHCIIA
HCXOJIOB;

— pemarh IUTAHUMETPHUYECKHME W TIPOCTEHINIME CTEepeOMETpUYEeCKHe 3aJadd  Ha
HaXO0KJICHUE TeOMETPUUYECKUX BEJIMYMH (JUTMH, YTJIOB, IUIOIIAAeH, 00bEMOB);

HCNO0Jb30BATH NPHOOPETEHHbIEC 3HAHUS U YMEHHSI B IPAKTHYECKOH 1eATeJIbHOCTH H
NMOBCEeTHEBHOM KU3HHU JJIA:

— TPaAKTUYECKHX pacdyeToB 1o (opmynam, BKIrOYas (GOPMYJIbI, COAEpKAIME CTEMEHH,
paauKanel, JorapudMbl U TPUTOHOMETpUYECKHE (DYHKIIMH, UCIONB3YS MPU HEOOXOTUMOCTH
CIIPABOYHbBIE MATEPHAIIBI U MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPOMCTBA;

— OIMCAaHHWA C TOMOINBI0 (DYHKIHMHA pa3inuyHBIX 3aBHCHMOCTEH, TPEICTABICHUS WX
rpadu4ecKu, HHTEPIIpeTaluy rpauKoB;

— MOCTPOEHMS U MCCIEeIOBAHUS MPOCTEHUIIINX MaTEMAaTHIECKUX MOJIETICH;

— aHaJIM3a peaJbHBIX YHCIOBBIX JaHHBIX, IPEJACTABICHHBIX B BHJIE IMarpamMm, rpauKoB;

— aHanu3a HHPOPMAIUU CTATUCTUYECKOTO XapaKTepa;

— HCCIIeIOBaHUS (MOJCIUPOBAHUS) HECIOKHBIX MPAKTHYECKUX CUTyallld HAa OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB QUTYp;

— BBIYUCICHHUS OOBEMOB M IUIONIAJEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TeN MpU
pELICHUH TPAKTUYECKHX 3a/1ad.



1.4. Kosim4ecTBO 4aCOB HA OCBOEHME YUeOHOM JUCUMIJIMHBI
MaxkcumanbHON yueOHON Harpy3ku oOydaromerocs (Bcero) 361 yacos, B TOM 4HcCIe:

— 00s13aTeIbHON ayTUTOPHON yueOHOU Harpy3Kku oOyuatomierocst — 234 vaca;

— CaMOCTOATENIbHON paboThl oOyyatomerocs — 115 gacos,
- KOHCyJIbTaluu — 12 yacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

2.1. O0bEéM TUCHUIIMHBI U BUAbI Y4e0HOii padoThI

O0BEM YaCcoB

. CEMECTP
Bun yaeOHO# paboThI Wroro
1 2

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 155 206 361
AyauTopHasi yueOHasi pabora (o0si3aTesibHbIe y4eOHbIe 102 132 234
3aHATHSA)
Jlexumu, ypoku 51 66 117
JlabopaTopHbie 3aHITHS
[TpakTrueckue 3aHATHS 51 66 117
KoHTposibHbIE pabOThI
BueayauTopHasi (caMOCTOSITEIbHASN)

47 68 115
yueOHasi paboTa o0yuyaromerocsi (Bcero), B TOM 4ucjie
Jlomarrnsis paboTa 30 46 76
Pabota ¢ 1onogHUTENbHON TuTepaTypoit 17 22 39
KouncyabTanumn 6 6 12

Huddepe
IIpomexyTouHast aTTeCTALMSA Huddepen HITUPOBaH
(3auet, nudpepeHInpPOBaHHEIHI 3aUeT, [IUPOBaHH | DK3aMeH | HbIU
9K3aMeEH) Bl 3a4eT 3auer,
HK3aMeH




2.2. TemaTnveckuii mjian u cogep:xkanue gucuuiinabl bJ1.03 Maremaruka

HaunmeHoBaHue Coaep:xanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE 3aAHATHS, O6bem | YposeHb
pa3iesioB U TeM CAMOCTOsITe/IbHAsi padoTa 00y4aloIuXCs 4acoB OCBOCHHA
1 2 3 4
1 cemecTp
Pasznen |. Beenenue
Tema 1.1. Jleknuusi, ypok. MaremaTuka B HayKe, TEXHHUKE, HKOHOMHKE, HH(POPMALMOHHBIX TEXHOJOTHIX U 2
Beenenue MPAaKTUYECKON aesTenbHOCTH. Llenn u 3amaun u3ydeHns mareMaTuku npu ocBoeHuu npodeccuii CI1O u 1
cnenuainbHocteit CI10.
Pa3nen Il. Anredopa
Tema 2.1. Jlekuus, ypok. Llenbie u panmonansHble yncia. JleicTBuTenbHble yncia. KoMIUIeKCHbIE Ynciia. 4 1
Pazpurue nousitusi 0 |CAMOCTOSITEJIBHASI PABOTA OBYYAIOIUXCH 4
udie IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: 3
1. [TpuGnmKeHHBIC BEIYUCIICHUS.
JomamiHee 3ananue: [loarotToBka K NpakTUYECKUM 3aHATUSAM, pELICHUE 3ajay.
Tema 2.2. Jleknusi, ypok. Kopuu u crenenu. KopHu HaTypaiabHOUM CTeNeHM M3 4ucia U UX cBoicTBa. CTeneHu ¢ 6
KopHu, crenenn u  |paliioHalIbHBIMU IIOKA3aTeNsIMHU, UX cBONCTBA. CTENEHU ¢ AEHCTBUTEIBHBIMU INOKa3aTesnssMu. CBoiicTBa 1
Jorapugmsi CTENEHU C ICVCTBUTENIBHBIM ITIOKA3ATEIEM.
IIpakTHyeckoe 3aHATHE. Bpiuncienue u cpaBHEHNE KOpHEN. BBINOJIHEHNE pacyeToB ¢ paiuKaIaMu. 8 2
Jleknus, ypok. Jlorapugpm. Jlorapudpm uucna. OcHoBHOE JorapupmMuuecKoe TOKAECTBO. JlecaTuuHble U 6 1
HaTypayibHble Jlorapudmel. [IpaBuiia aeiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBAHHMIO.
IIpakTnyeckoe 3ansitne. Haxoxxaenue 3HaueHuil orapudma no npousBoibHOMY OocHOBaHUIO. [lepexon 6 2
OT OJHOTO OCHOBaHHUS K JpyroMy. Beruncienue u cpaBHeHue jorapudmon. JlorapudmupoBanue u
NOTEHIIMPOBAaHUE BhIpaKeHU. Pemenne gorapupmMuyeckiux ypaBHEHUH.
Jleknusi, ypoxk. IIpeoOpasoBanue anreOpanueckux BbIpaxkeHui. I[IpeoOpasoBaHue parMoOHAIBHBIX, 6 1
MppalMOHAIIbHBIX, CTETIEHHBIX, IOKA3aTEIbHbIX U JOTapU(PMHUUECKUX BbIPAKEHUI.
IIpakTHuyeckoe 3aHsTHe. PelieHne nppanvoHaIbHBIX ypaBHEHHH. HaxokneHue 3Ha4eHMil CTENeHen ¢ 8 2
panuoHadbHBIMU TOKazaTesnsiMu. CpaBHeHue cteneHeil. IIpeoOpa3zoBaHus BBIpaKEHHH, COJEpMKaIIUX
creneHu. PenieHne noka3aTeapbHbIX YPaBHEHHM.
CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCA 12 3
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IIpumepHas TeMaTHKa BHEAYIMTOPHBIX CAMOCTOSATEIbHBIX PadoT:

1. Apudmernueckue AeiicTBUS HAJ YUCIAMU

2. HaxoxneHue NpUONMKEHHBIX 3HAYCHUH BEIMYMH W MOTPEIIHOCTSH BBIYUCICHUN (20COTIOTHOW H
OTHOCHUTEJILHOM)

3. CpaBHEHUE YNCIOBBIX BHIPAKEHUM.

I[OMaIHHee 3aJJaHUue: HOI[I"OTOBKEI K IPaKTUYCCKUM 3aHATHUAM, pCHICHUC 3a0a4.

Pazgea III. OcHOBBI TPUTOHOMETPUM

Tema 3.1.
OcHOBHBIE NOHATHSA

Jleknus, ypok. Paguannas mepa yria. Bpamarensnoe npmkenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC
qucla.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCHA

IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. U3 ucropuu pa3BUTHSI TPUTOHOMETPUU
2. PammaHHbIii METO/I M3MEPEHHS YIIIOB BPAIIEHHSI U CBSI3b C TPALyCHON MEpOH.

I[OMaIHHee 3aganme: IloaroroBka k IPAKTHYCCKHUM 3aHATHAM, PCIHICHUC 3a1a4.

Jleknusi, ypok. ®opmynsl mnpuseneHus. PopMynsl cioxeHus. DPopMyiibl
IIOJIOBUHHOI'O yTJIa.

yaBoeHuss Dopmyiibl

IIpakTuyeckoe 3ansiTue. PereHue 3a7a4 Ha OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKACCTBA, (OPMYIIBI

Tema 3.2.
CJIOKECHMSI, YIBOSHUS
OcHoBHBIE
CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCA
TPUTOHOMETPUYeCKHUe
TOAIECTBA IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. IToBOpOT TOUKM BOKPYT Hadaja KOOpJIUHAT.
2. 3HaueHMsl ¥ 3HaKU 3HAYECHUI
Jomamnee 3aganue: 1loarotToBka K MpakTUYECKUM 3aHITHSAM, pELICHUE 3a1ay.
Jlekuusi, ypok. IlpeoOpa3oBaHne CyMMbl TPUTOHOMETPUYECKMX (YHKIMH B TpPOU3BEACHUE W
Tema 3.3. NPOU3BEJCHUS B CyMMYy. BbIpakeHHe TPUTOHOMETPUYECKUX (YHKIMHA 4Yepe3 TaHT€HC IOJIOBUHHOTO
IIpeoGpasoBanuss [2PTYMCHTA.
npocTeimmx IIpakTyeckoe 3ansiTue. Pemenne 3a1a4 Ha mpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUECKUX (DYHKIUH B
TpUroHoMeTpHdecKux TPOH3BE/ICHNE, npeoOpa3oBaHue MPOU3BEIECHUS
BbIPasKeHHIA TPUTOHOMETPUYECKHUX (PYHKIIUI B CYMMY.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIINXCA
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IIpumepHas TeMaTHKA BHeAYTUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. O6iacTv MpUMEHEHHS] TPUTOHOMETPUYECKUX (DYHKITHIA

I[()Mamﬂee 3aJlaHHUC: HOIIFOTOBKa K IPAaKTUYCCKUM 3aHATUAM, pCHICHUC 3a/1a4.

Tema 3.4.
Tpuronomerpuueckue
YPaBHEHHS U
HEepPaBeHCTBA

Jlekumsi, ypok. IIpocrteiiiiue TpuroHomerpuueckue ypaBHeHudA. [Ipocrteilime TpUroHOMETpUUYECKHUE
HepaBeHcTBa. OOpaTHbIC TPUTOHOMETpHYECKHe QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

IIpakTuyeckoe 3aHsiTHe. Pemienue 3amau Ha NpOCTEillIMe TPUTOHOMETPUYECKHE YypaBHEHUS W
HepaBeHCTBa. OOpaTHbIe TPUTOHOMETpHUYECKHE (DYHKIMH: aPKCUHYC, apKKOCHHYC, apKTaHTeHC.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIINXCA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. Pemenue ¢usznyeckux 3agad ¢ NPUMEHEHUEM TPUTOHOMETPHUECKHX ypaBHEHMH (Tembl: «Konebanus u
BOJIHBDY, «IIepeMEeHHBIN IIEKTPUIECKUI TOK»

I[OMaIHHee 3aganme: IloaroroBka K INPAaKTHYCCKHUM 3aHATHUAM, PCHICHUC 3a1a4.

Paznes |V. ®ynkunu, ux cBoiictBa u rpapuku

Tema 4.1. Dynkuum,
HX CBOMCTBA

Jleknus, ypok. O0nacte onpeeseHuss U MHOXECTBO 3HaUeHU; rpaduk GyHKLUH, TOCTPOEHUE rpahuKoB
GbyHKIMH, 3alaHHBIX pa3NTUYHBIMH crniocoOamu. CBoiicTBa (QyHKIMH. MOHOTOHHOCTb, HYETHOCTH,
HEYETHOCTh, OIPAaHMYEHHOCTb, NEPUOUYHOCTb. [IpoMexyTku Bo3pacTaHust U yObIBaHUsS, HAUOOJbILEE U
HauMEHbIIIee 3HaYCHUs], TOUKH dKcTpemyMa. ['paduueckas nnrepnperanus. [Ipumepsl GpyHKIIMOHAIBHBIX
3aBUCUMOCTEH B peaJbHBIX Mpoueccax U sBiIeHUsX. CioxHas Qynkuus (kommosuius). [lonsrue o
HENPEPBIBHOCTH (PYHKIIMH.

IIpakTnyeckoe 3ansatme. Ormpenenenue Qynkuuil. I[loctpoeHne u ureHue rpaduKoB (GYHKLIUH.
Uccnenoanmne pynkunuu. CBoicTBa TMHEHHON, KBaJpaTUYHON, KyCOUHO-TMHEHHON U IPOOHO-ITMHEHHOM

GyHKIH.

CAMOCTOSATEJBHAS PABOTA OBYYAIOLINXCHA

IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. Ilpumenenue rpadukoB JMHEHHOM (QYHKIMHM B pa3NIWYHbIX cdepax KU3HU: B OBbITY, B
podecCHOHANTBHON AEATEIbHOCTH

2. CocTaBIieHHE U pelIeHHe MAaTeMaTHYECKHX 3a]1a4 ¢ MPO(ECCHOHATIBHBIM COJIEpPKAHUEM

Il()MamHee 3aganue: Iloaroroeka k MPAKTHUYCCKUM 3aHATHAM, PCIICHHUC 3a/1aY.

Tema 4.2. CTeneHHbIE,
nokasareJjbHbIe,

Jleknusi, ypok. O6patusie ¢pyHkumuu. O0nacTy onpenaeneHuss u o0JacTh 3HAYCHUH 00paTHON (PyHKITHH.
I'papux oOpatnoit Qynkuuu. IIpeoOpazoBanus rpadukoB. IlapannensHbplii MepeHOC, CUMMETPHS
OTHOCHUTEIIFHO OCeH KOOpJMHAT W CHMMETPHsl OTHOCHUTEIIbHO Hadyaja KOOPIWHAT, CHMMETPHSI
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Jorapumuyeckue u
TPUTOHOMETPHYECKHE
¢pynkuuu. OdpaTnsbie
TPUTOHOMETPHYECKHE
byHkuun

OTHOCUTEJILHO MPSIMOM Y = X, pacTsKEHUE U CKATUE BIOJIb OCEH KOOp/IMHAT.

IIpakTnyeckoe 3ansirme. HempepwiBHbIe n nepuonnveckue QpyHkiuu. CBoicTBa M Tpa@uKu CUHYCA,
KOCHHYCa, TaHTeHCa U KoTaHreHca. O0patHble GyHKIUU U uX Tpaduku. OOpaTHbIe TPUTOHOMETPHUYECKHE
byHKIHH. [TpeobOpazoBanms rpaduka byHKIMH. ITokazaTenbHbIC, norapupMHUUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABCHCTBA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIINXCA

IIpumepHas TeMaTHKa BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. Apudpmerndeckue ornepanuu HaJ QYHKITUIMHI.

2. l'apMoHHMUeckue KoeOaHus.

3. IlpuknanHeie 3a1a4u.

I[OMaIHHee 3aganme: IloaroroBka K INPAaKTHYCCKHUM 3aHATHUAM, PCHICHUC 3a1a4.

Koncyabranun

Bceero 1 cemectp

155

2 cemecTp

Paznen V. Hauana MaTeMaTH4eCKOro aHAJIN3a

.JIQKI[I/IH, YPOK. CnocoOb1 3aJlaHUs M CBOMCTBA YHCJIOBBIX ITOCAeAOBarenbHOCTEH. [loHATHE O mnpeacie
IOCICI0BATCIBHOCTH. C}’HICCTBOBaHI/IC npeacia MOHOTOHHOM Or”paHPI‘IeHHOfI OCICa0BATCIBHOCTH.
CYMMI/IpOBaHI/IC MOCJIEIOBATEILHOCTEIA.

IpakTuyeckoe 3ansaTue. YncioBas Mocien0BaTeIbHOCTh, CIIOCOOBI €€ 3aJaHus, BHIYHUC JICHUS YJICHOB
nocnefoBarenbHocT. [Ipenen mocnemoBaTenbHOCTH. beckoHewHO yOBIBamoIas TeoMeTpUdYecKas

Tema 5.1. MIPOTPECCHSL.
MocenopareibHOCTH. CAMOCTOSITEJIbHASI PABOTA OBYYAIOIUXCHA
IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. Apudmerndeckas u reoMeTprUUECKast IPOrPECCHH.
2. beckoHeuHo yObIBarolIasi reoMeTpuyecKas IpOrpeccusi U ee CyMma.
Jdomamnee 3axanue: [IoaroroBka K NpakTUYECKUM 3aHATHSAM, PELICHUE 33]1a4.
Tema 5.2 Jlekuusi, ypok. IloHatHe 0 npOM3BOJHOW (DYHKIUHM, €€ TEeOMETPUYECKHMH U (PU3MYECKHI CMBICI.
- VYpaBHEeHHE KacaTenpHOM K TIpaduk kuuu. IIpons3BoaHble CyMMBI, Pa3HOCTH, IPOU3BEICHUS
Ipoussoanas P paduky Qyn p A YMMBL, P , TIp o1 ;

YaCTHBIC. HpOI/IBBOIlHBIC OCHOBHBIX  3JICMCHTAPHBIX (I)yHKI_II/Iﬁ . HpI/IMCHCHHC HpOI/I3BOJIHOI‘/’I K
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UCCIICIOBAHUIO (PYHKIMA U TOCTpOeHUI0 rpadukoB. [IponsBoaHbIe 00paTHONW (YHKIIMH U KOMITO3HIIUU
¢bynkuuu. Bropas mpousBoHas1, ee reoMeTpHUYeCKuil U pusmueckuii cmbici. HaxoxaeHue ckopocTu st
nporiecca, 3aIaHHOTr0 (OpPMYIIOi U rpaduKoM

IIpakTnueckoe 3ansTue. [Ipon3BOjgHAs: MEXaHUYECKUA M TEOMETPUYECKUM CMBICH MPOU3BOJIHOM.
VYpaBHenue kacarenbHOil B obOmem Buzpe. [lpaBuna u  dopmynsl nuddepeHuupoBanus, TadnuLa
MPOM3BOJIHBIX dJeMEHTapHbIX (yHkui. MccnenoBanne GyHKIMM C  TIOMOIIBIO  ITPOU3BOJIHOM.
Haxoxaenne HanOobIIero, HAMMEHBIIETO 3HAYCHHS M OKCTPEMANIbHBIX 3HAYCHHUH (DYHKIINU.
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CAMOCTOATEJBHAS PABOTA OBYYAIOLIINXCA

IIpumepHas TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSATEIBHBIX PadoT:

1. VI3 ucTopuu BBIYHUCIICHUS IPOU3BOIHOM.

2. ®opmyna Jlarpamxka

3. Ilpumepbl UCMONB30BaHUS TPOM3BOIHOW JUISI HAaXOXICHHUS HAWJIYYIIErO PEHICHUS B IMPHKIATHBIX
3agadax.

4., Tlonsrue nuddepeHimana u ero NPUIOKEHUS.

I[OMaI]IHee 3aganme: IloaroroBka K INPAaKTHYCCKHUM 3aHATHUAM, PCHICHUC 3a1a4.

Tema 5.3.
ITepBooGpa3nas u
HUHTerpa.

Jlekuus, ypok. IIpumeHeHure onpeaeneHHOro MHTerpaia sl HaxOXKIACHUs IUIoUIaAd KPUBOJUHEHHON
tpanenun. @opmyna Hetotona-JIeiOnua. [Ipumepsl mpuMeHeHust nHTErpaia B (GU3NKe U T€OMETPUH.

IIpakTnyeckoe 3ansiTme. MHTerpan u mnepBooOpasHas. Teopema HproTona-JleitOuuna. Ilpumenenue
MHTErpajia K BHIYMCICHUIO (M3HYECKUX BEJIMYMH U IIOHIa/IeH.

CAMOCTOSATEJBHAS PABOTA OBYYAIOIHINXCS

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOATEbHBIX PadoT:
1. Y3 uctopuu nepBooOpa3Hoii, ee Hpu3ndeckuil ¥ reOMEeTPUUECKUNA CMBICIT
2. llpuMeHeHre HHTErPATbHOTO MCUNCIICHHUSI.

Jomamnee 3aganue: [1oAroToBka K MPakKTUYECKUM 3aHATHSM, PEIICHHUE 3aa4.

Pa3nea VI. YpaBHeHusi M HepaBeHCTBA

Tema 6.1.
YpaBHenus u
CHCTEMBbI YPABHEHH.

.JIeK].[I/Iﬂ, YPOK. PaI_II/IOHaJIBHBIe, HPppalluOHAJILHBIC, ITOKA3AaTCIbHBIC U TPUTOHOMCTPHUYCCKUC YPABHCHUS U
CHCTEMEI. PaBHOCHIIBHOCTH ypaBHeHI/II\/'I, HCPaBCHCTB, CHCTEM. OcHOBHBIC OpUEMBI HUX PCIICHUA
(paSJ'IO)KeHI/IC Ha MHOXXHTCJIM, BBCACHNUC HOBBIX HCU3BCCTHBIX, ITIOACTAHOBKA, rpa(pnqecxnﬁ MCTOI[).
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IpakTuyeckoe 3ansitue. Kopuu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHH. [IpeoOpa3oBanne ypaBHEHUH.
OcHOBHBIE TPUEMBI PEIlICHUS YpaBHEHUH. Pellienne cucrem ypaBHEHUM.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIIINXCA

IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. I'pacduyeckoe pemieHne ypaBHEHH U HEPABEHCTB.
2. ppanunoHasabHble YypaBHEHHsI, METObI UX PELICHUS.

I[OMaIHHee 3aganme: IloaroroBka K IPAKTHYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

.JIeKIII/Iﬂ, YPOK. PaIII/IOHaJII)HI)IG, HppaluOHaJIbHBIC, ITOKA3aTCJIIbHBIC U TPUTOHOMCTPHUYCCKUC HCPABCHCTBA.
OCHOBHBIE IMIPHUCMBI UX PCIICHUSI.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCHA

Tema 6.2.
HepaBencraa IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. UppanmoHanbHble HEPABEHCTBA C OJJHOM MEPEMEHHON M METO/Ibl MX PELIECHUM.
Jomamnee 3aganue: 1loarorToBka K MpakTUYECKUM 3aHATHSAM, PELICHUE 3a1ad.
Jleknus, ypok. Metoq unrepBayioB. M300paxkeHne Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA pPEIICHUI
YpaBHEHUH U HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CHCTEM.

Tema 6.3. IIpakTuyeckoe 3ansitue. Vcrnonb3oBaHue CBOMCTB M rpa@uKkoB (YHKIHUM s pelIeHHs] YpaBHEHUH U

Hcnonb3oBanue  |HEPABEHCTB.

CBOMCTB U rpaguKoOB
¢yukumii npu
pelIeHH ypaBHeHU
U HEPABEHCTB.

CAMOCTOSATEJBHAS PABOTA OBYYAIOIHINXCS

IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. IlpumeHeHue MaTeMaTUYECKUX METOJOB JJI DELIEHUS COAEpKATEeNbHbIX 3aJady U3 pa3iIMYHBIX
obyacTeil HayKH U MPaKTHKH.

2. laTepnperanus pe3ynbTaTa, y4eT pealbHbIX OTpaHUYCHUI.

Jdomamnee 3aganue: [1oAroToBka K MPakKTUYECKUM 3aHATHM, PEIICHHUE 3aa4.

Paznea VII. KomOuHaTopuka, CTATUCTHKA U TEOPHs BEPOSITHOCTEM

Tema 7.1.
DJIeMEeHTBbI
KOMOUHATOPHKH

Jlekuusi, ypok. OCHOBHBIC TOHATHS KOMOWHATOPUKH. 3aJaydl Ha IMOJACYET YHWCIa pPa3MEIICHUH,
MEePECTaHOBOK, codeTaHuil. Pemenne 3amau Ha mepebop BapuaHToB. Popmyna Ounoma HproToHa.
CpoiicTBa OMHOMUHANBHBIX Kod(hdunimenToB. Tpeyronpauk [lackans.

IIpakTuyeckoe 3ansatue. IIpaBuna xkomOuHaTopuku. PemieHne KOMOMHATOPHBIX 3adad. Pa3menieHus,
codeTaHus U nepectaHoBKU. buHoM HeroToHA M TpeyronbHuk [lackans.
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CAMOCTOATEJIBHASA PABOTA OBYYAIOLINXCA

IIpumepHas TeMaTHKa BHEAYIMTOPHBIX CAMOCTOSITEIbHBIX PadoT:

1. WUctopus pa3BuTHs KOMOWHATOPUKU, TEOPUH BEPOSTHOCTEH M CTATUCTUKUA U UX POJb B PA3IUYHBIX
cdepax 4emoBeYECKON )KU3HEACATEILHOCTH.

2. Cxembl TOBTOPHBIX HCTIBITaHUN bepHymm.

I[OMaIHHee 3aJJaHUue: HOI[I"OTOBKEI K IOPaKTUYCCKUM 3aHATHUAM, PpCHICHUEC 3ada4

Tema 7.2.
DJIeMeHThI TeOPUH
BepoOsAATHOCTEM

Jlekuusi, ypok. CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHUE U YMHOXCHHE BeposTHOCTEH. [loHsTHe 0
HE3aBHCUMOCTH cOOBITUH. JlucKkpeTHas ciyuailHas BeJIMYMHA, 3aKOH €€ pacrpeneieHus. UucioBbie
XapaKTePUCTUKU AUCKPETHOU ciaydaiiHol BenuuuHbl. [ToHsTHE 0 3aKOHE 0OJIBIINX YHCEI.

IIpakTHyeckoe 3aHATHE. Kilaccuyeckoe onpeiesieHne BepOsSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O
CyMME€ BEPOSITHOCTEN. BhIunciieHrE BEPOSITHOCTEN.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIINXCA

HpnMepHaﬂ TEMAaTUKA BHCAYAUTOPHBIX CAMOCTOATEIbHBIX paﬁoT:
1. CocraBieHue u PCHICHUC 3a1a4 C 3JICMCHTAMM TCOPHUU BCPOATHOCTHU U MaTeMaTHUUEeCKOM CTaTUCTUKU

I[OMaIHHee 3aganme: IloaroroBka K IPAKTHYCCKHUM 3aHATHAM, PCHICHUC 3a1a4

Tema 7.3.
9J1eMeHTDI
MaTeMaTH4YeCKou
CTATHCTHKH

Jlekuus, ypok. [IpencraBnenne naHHbIX (TaOMUIBI, JHArpaMMBbl, rpaduKn), TeHEpaTbHas COBOKYITHOCTB,
BbIOOpKa, cpeniHee apudmerndeckoe, Meauana. [lonsTue o 3ajauax MaTeMaTHUYECKOM CTATUCTHKH.

HpaKTI/I‘{eCKOC 3aHATHE. HpCI[CTaBJ'IeHI/Ie YHCJIOBBIX JaHHBIX. Pemrenne MPAKTUYCCKUX 3aaa4d C
IMPUMCHCHUCM BECPOATHOCTHBIX METOJ0B

CAMOCTOATEJBHAS PABOTA OBYYAIOLIINXCHA

IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. luckpeTHas ciyyaifHasi BEIMUMHA, 3aKOH €€ paclpeieeHusl.
2. UncnoBble XapaKTePUCTHKHU TUCKPETHOHN CITydaifHON BETMYMHBI

Il()MamHee 3aganue: Iloarororka k MNPaAKTUYCCKUM 3aHATHAM, PCUHICHHUC 3a/1aY.

Paznen XVIII. T'eomerpus

Tema 8.1.
IIpsimble ¥ M10CKOCTH
B IIPOCTPAHCTBE

Jleknusi, ypok. B3zanmHoe pacnosiokeHue ABYX HpPSIMBIX B NpocTpaHcTBe. [lapamienbHOCTh NmpsMoil H
mockocTy. IlapamienbHOCTh mIocKocTel. [leprnenIuKyIspHOCTb NPSAMON U IIOCKOCTH. [lepnienaukyisap
M HAaKJIOHHAasA. YTOJ MEXIy NPSAMOA M IUIOCKOCTHIO. J[BYrpaHHBIM yroi. YTosl MeXAy IJIOCKOCTSMU.
[leprieHAMKYIApHOCTH  ABYX  IUIOcKocTeil.  ['eomerpuueckue  mpeoOpa3oBaHusi — MPOCTPAHCTBA:
MapaJUIEIIbHBIM  TIEPEHOC, CHUMMETPHsS OTHOCHTEIBHO ILIOCKOCTH. llapamienbHoe TNpOEKTHpOBaHHE.
[Tnomans oproroHanbHOI npoekuuu. M306paxkeHue NpocTpaHCTBEHHBIX QUTYP.
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IIpakTnyeckoe 3ansitme. [Ipu3HaKM B3aMMHOIO PACIOJIOKEHUSI HPSMBIX. YTOJI MEXAY MPSMBIMHU.
B3auMHoe pacnonoxeHue HpsAMbIX U IUIocKocTel. IlepneHaukynsp M HAaKJIOHHAs K IUIOCKOCTH. YTOJ
MEXy MPSMOM U IJIOCKOCTBhIO. TeopeMbl 0 B3aMMHOM pacIoOJIOKEHUU MPSAMOM U IIIOCKOCTH. Teopema o
Tpex mnepneHaukyispax. IIpu3Haku u CBONCTBa MapauIeNbHBIX M NEPHEHAMKYISIPHBIX IJIOCKOCTEH.
PaccTosiHMe OT TOUKHU 710 IIJIOCKOCTH, OT IPSIMOM A0 IJIOCKOCTH, PACCTOSHUE MEXY TUIOCKOCTSIMU, MEXKAY
CKPELIMBAIOIUMHUCS MPSIMBIMH, MEKIY IIPOU3BOJIBHBIMU (UI'ypaMU B IPOCTPAHCTBE.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIINXCA

IIpuMepHas TeMaTHKa BHEAYIUTOPHBIX CAMOCTOATEIBHBIX PadoT:
1. Jlornyeckoe CTpOECHHE CTEPEOMETPHUH.

2. AKCHOMBI CTEpEOMETPUHN

3. McTopus pa3BUTHSI TEOMETPUH

Jomamnee 3aganue: 1101roToBKa K NMPaKTUUYECKUM 3aHATHM, PEIICHHUE 3a7a4.

Tema 8.2.
MHoOrorpaHHuKHu

Jlekuus, ypok. Bepuiunsl, peOpa, rpanu MHororpanHuka. Pa3septka. MHororpanHusie yribl. Belmykibie
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsimas u HakioHHass npusma. [lpaBuibHas npusma.
[Mapannenenunen. Ky6. I[Mupamupa. I[lpaBunbHas mnupamuga. YcedeHHas mupamuaa. lerpasap.
Cummerpuu B KyOe, B mapajieienumnee, B npusme U nupamuae. Ceuenust Kyda, Ipu3Mbl U TUPAMUIBI.
[IpencraBieHue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIpe, KyOe, OKTadape, 10IeKadIpe U UKOCadIpe).

CAMOCTOSATEJIBHAS PABOTA OBYYAIOLINXCHA

IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. IIpaBusbHBIE U MONYNPABHIIbHBIE MHOTOTPAHHHUKH.
2. CocraBliieHH€ U pelIeHne 331a4 1o Teme: « MHOTOrpaHHUKHY C TIPAKTHYECKUM COJIEPIKAHUEM

Il()MamHee 3aganue: Iloaroroeka k IMPAKTHUYCCKUM 3aHATHAM, PCIICHHUC 3a/1aY.

Tema 8.3.
Tesna u moBepxXHOCTH
BpAallleHUs

Jleknusi, ypok. lumuaap u konyc. YcedeHHold koHyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpa3yromas, pa3sepTka. OceBble ceUeHHs M CeueHus, mapauienbHbie ocHoBanuio. Illap u chepa, ux
ceueHus. KacaTtenpHas I10CKOCTh K cdepe.

IIpakTuyeckoe 3anHsiTMe. B3aumHOe pacnosiokeHHE MPOCTPAHCTBEHHBIX ¢uryp. Pasnuunble BubI
MHOTrOrpaHHUKOB. MXx m3oOpaxenus. CedeHusi, pa3BepTKM MHOTOIpaHHMKOB. Ilimomianb MOBEPXHOCTH.
Bunsl cummerpuit B mpoctpanctBe. CUMMETpUs Tell BpAIEHHWSs W MHOTOTPaHHUKOB. Brrumcienwne
IoImazae u 0GbeMoB.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIIINXCA
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IIpumepHas TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSAITEILHBIX PadoT:

1. IlpumeHeHue Ten BpallleHUs B pa3InYHbIX cepax KU3HU

2. CocTaByieHHE U PEIICHHE 3a/1a4 110 TeME C IPAKTUIECKUM CojiepKaHueM 1o Teme: «Tena BpaneHus»
3. Konnueckue ceueHus 1 uX MIpUMEHEHUE B TEXHHKE.

I[()Mamﬂee 3aJlaHHUC: HOIIFOTOBKa K MOPaKTUYCCKUM 3aHATUAM, pCHICHUC 3a/1a4.

Tema 8.4. Jlekuusi, ypok. O6beM u ero usmepenue. MuterpanbHas gopmyna oobema. Dopmynsl oobeMa Kyoa,
N3mepenus B IPSIMOYTOJIBHOTO TapaijieNienuiea, Mnpu3Mbl, umHapa. Popmyiasl o0bema NUpaMuIbl U KOHYCA.
reoMeTpuH dopmyIbl TUIOHIAIM TOBEPXHOCTEH IIMIIMHpA U KOHYyca. DopMyIbl o0bema apa U Iomaau chepsol.
IIpakTHyeckoe 3ansaTHE. Perienue 3a1a4 HAa HAXOXKIEHUE OOBEMOB PA3IUYHBIX MHOTOTPAHHUKOB M UX
IJIOIIAEN IOBEPXHOCTH
CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCS
IIpumepHas TeMaTHKA BHeAyTUTOPHBIX CAMOCTOSATEIbLHBIX PadoT:
1. IlpuMeHeHre MHOTOTPAHHUKOB B Pa3IMYHBIX cepax KU3HU
2. [lono6ue Ten. OTHOLIEHNS MIIOMIAJCH MOBEPXHOCTENW U 00BEMOB MOJOOHBIX TEJ.
Jomamnee 3ananue: [loarotoBka K NpakTHYECKUM 3aHATHUSAM, pEIICHUE 3a7au.
Tema 8.5. Jlekuus, ypok. [IpsmoyronpHas (JekapToBa) CUCTEMa KOOpAUHAT B pocTpaHcTBe. Dopmyna paccTosHUS
Koopaunars! u MEXIy JBYMs TOYKaMHU. YpaBHEHHUsS c(depbl, MMIOCKOCTH W mpsMmou. BekTtopel. Momyns BekTopa.
BEKTOPbI PaBenctBo BekTopoB. ClokeHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. PasnokeHue BekTopa IO

HallpaBJICHUsAM. YTOJI MEXIy AByMs BekTopaMmu. [Ipoexums BekTopa Ha ock. KoopamHatel BeKTOpa.
CkansipHOE€ TIpOM3BENEHUE BEKTOPOB. lcmonb3oBaHME KOOpAMHAT M BEKTOPOB IIPH  pELICHUU
MAaTE€MaTHYECKUX U MPUKIIAIHBIX 33/]1a4.

IIpakTnyeckoe 3ansaTue. Bekropbl. /[lelictBusg ¢ Bekropamu. JlekaproBa cuUCTEMa KOOpAMHAT B
MPOCTPAHCTBE. YpaBHEHUE OKPYKHOCTH, CPepbl, MIOCKOCTH. PaccTosinue mMexay Toukamu. [ledicTBus ¢
BEKTOpPAaMHM, 3aJaHHbIMM KoopauHaTamu. CKalsipHOE NPOM3BEIACHHME BEKTOPOB. BekTOpHOE ypaBHEHHE
IIPSIMOM M TNIOCKOCTH. VICIIosib30BaHNe BEKTOPOB IIPH JI0KA3ATENBCTBE TEOPEM CTEPEOMETPHUH.

CAMOCTOATEJIBHAA PABOTA OBYYAIOIIUXCA

IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT
1. KomnnanapHslie BeKTOpa
2. KoopaHaThl TOUYKH U KOOPAWHATHI BEKTOPA.

I[OMallIHee 3aJlaHHuE: HO}IFOTOBKa K IPaKTUYCCKUM 3aHATHUAM, pCHICHUC 3a0a4.
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Koncyabranuu: 6
Bcero 2 cemectp: 206
Bcero yacos 361

yp06€Hb OCB0€HUA npocmaesjisiemcsi Hanpomue OUOAKMUYECKUX eaqu/lZ/;.

s xapakmepucmuxu yposHs 0c8oeHus y4ebH020 Mamepuana UCnoab3yomcs ciedyruue 0003HaueHUs.

1. O3naxomumenvnovui (y3nasanue paree u3y4eHHvix 00bEKMO8, CE0UCMS);

2. PenpoOoykmugnblii (8blnoaHeHUe OesiMebHOCMU N0 00paA3Yy, UHCMPYKYUU UTU NOO PYKOBOOCMBOM,)
3. IIpooykmueHuvlil (n1anuposanue u camocmosmenbHoe GblNOJIHEHUE OesIMeIbHOCMU, peuleHue NPOoOIeMHbIX 3a0ad.
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3. YCJOBUA PEAJIM3ALIUU ITPOT'PAMMBI JUCHUITJIMHBI

3.1. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

3.1.1. OOpa3oBareibHbIE TEXHOJIOTHH, TPUMEHSIEMBIC B IPOIECCE M3YUYCHHUS TaHHOMN
JTUCIUTUIAHBIL:

- MOJlyJIbHbI€ TEXHOJIOTHU:

- TEXHOJIOTUSI KPUTUYECKOTO MBIIIJICHUS;

- TEXHOJIOTHS TTPOOJIEMHOTO OOYUCHHS;

- “H(GOPMAITMOHHO-KOMMYHUKATUBHBIEC TEXHOJIOTHH;

- KEHC-TEXHOJIOTUH.

[IpumeHeHne TaHHBIX TEXHOJOTWH TO3BOJHMT COKPAaTHTh BPEMEHHBIE 3aTpaThl Ha
MOJTOTOBKY O0YyYaromuxcs K y4eOHBIM 3aHSTHUSIM; OyIyT CIIOCOOCTBOBATH (POPMUPOBAHUIO
KJIFOYEBBIX KOMIIETEHIIMH, a TAaKKE IOJYYEHHIO KAaueCTBEHHO HOBOTO 00Opa3oBaTEIHHOTO
OPOJAYKTa KaK KBUHTICCEHIIMM BCEX KIIIOYEBBIX KOMIIETEHIMH, BOCTPEOOBAHHBIX B
COBPEMEHHOM OOIIIEeCTBE.

3.1.2. Vicnonp30BaHNe aKTHBHBIX M HHTEPAKTUBHBIX (JOpPM IpOBEIEHUS 3aHITHI

Cemectp Bun 3ansarus AKTUBHBIE U UHTEPAKTUBHBIC ()OPMBI IPOBEICHUS
3aHATHI
[TpobnemHuas nekuus no treme «Pa3BUTHe MOHATUSA O
Jlexuus, ypok
qHCIIED.
TBopueckue 3agaHust 1o TeMe «DyHKIUM uX
Jlexknus, ypok o
CBOICTBa U rpaUKu.
1 cemectp [Ipobnemuas nekuuss mno Teme «OmnpeneneHue
Jlexuus, ypok  |morapudma. OcHoBHOE norapudmuyeckoe
TOXKJIECTBOY.
| ——— AHanM3 KOHKPETHBIX CHUTyaluil (Kelc-MeTon) Mo
- P TeMe «JIeMEeHThl KOMOMHATOPUKI Y.
TBopueckue 3amaHuss 1o TemMe  «OCHOBBI
Jlexuws, ypok
TPUTOHOMETPHH.
S C— AHali3 KOHKPETHBIX CHUTyalMil (Keilc-MeTonx) Mo
- P teMe «I[Ipou3BosiHas U ee IpUMEHEHHUEY.
2 cemecTp | C———— VYuyebnast auckyccust no teme «llepBooOpasHas u
- P WHTErpan.
AHanu3 KOHKPETHBIX CHUTyaluil (Kelc-MeTon) Io
Jlexuws, ypok P yaumit ( n)
TeMe «YpaBHEHHS U HEPABEHCTBAY.
Jlexuus, ypok  |TBopueckue 3aganus no teme «MHOrOrpaHHHUKN.

3.2. TpeOoBaHHMs1 K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY O0ecnedeHHI0

No HaumenoBanme o0nekTa, Anpec (MecToronoxenne) o0beKTa,
/i MOJITBEP K IAIOIIETO HATUYHE MOATBEPIKIAOIIEr0 HAIMYNE MaTepUATbHO-
MaTepHaTbHO-TEXHUYIECKOTO TEXHUYIECKOTO obecrieueHus (C yKazaHueM
obecrnieueHus, ¢ IepeyHeM HOMEpa TaKOTO 00BbEKTa B COOTBETCTBUU C
OCHOBHOTO 000pYy10BaHUs JIOKYMEHTaMU 10 TEXHUYECKOI
WHBEHTapHU3aI1n)
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1 VYuebnasa ayauropus st nposenenus | 394087, Boponexckas 0061acTb, T.

3aHATHH JIEKIIMOHHOTO, Boponex, yin. Tumupsizesa, 1. 21, a. 114
CEeMHHApPCKOTO  THIA,  TEKYIIETO
KOHTPOJIS u IIPOMEXKYTOUHOM
aTTeCcTalluu, KOHCYJbTaIUi
«Kabouner MaTeMaTHKH "
HH(OPMATHUKHN». KOMIUIEKT Yy4eOHOI
Mebenu, JIEMOHCTPAIIMOHHOE
obopynoBanue, y4eOHO- HATJISITHBIC
rmocoous, MPE3CHTALIMOHHOE
obopyoBaHue, HCIIOJIb3yeMOe

nporpaMmMHoe  obecrneuenune:  MS
Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer
Classic, Yandex Browser / Mozilla

Firefox /
Internet  Explorer, ALT  Linux,
LibreOffice.
2 VYuebHas ayIUTOpUs s | 394087, Boponexckas obmacts, T. BopoHex,

CaMOCTOSITENTbHOM paboThl: KOMIUIEKT | yi. TumupszeBa, n. 21, a. 103 (¢ 16.00 no
yuebHo# mebenu, nemonctparmontnoe | 20.00)

o0opynoBanue, y4eOHO- HarJsiHbIE
MOCOOMs, KOMIBIOTEPHAS TEXHUKA C
BO3MOYKHOCTBIO TTOAKITIOUEHHUS K CETH
«HTepueT» 51 obecrieueHueM
JocTyna B AIEKTPOHHYIO
MH(OPMaITMOHHO-00pa30BaTEIbHYIO
Cpely, HCIOJIb3yeMOoe IMPOrpaMMHOE
ob6ecrieuenne: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex
Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. Uudopmanuonnoe odecneyenune 00yueHus (mepeueHb PEKOMEHIYEMBIX YUeOHBIX
u3aHui, IHTepHEeT-pecypcoB, JOMOTHUTENLHON JINTEpaTypPhl)

3.3.1. OCHOBHBIE HCTOYHUKH:

1. AnumoB UI.A. u ap. MaremaTuka: anreOpa W Hayajga MaTeMaTUYECKOIO aHajM3a,
reomeTpus. Anredpa W Hadajga MareMaTHYecKoro aHayin3a (06a30BbIM M yriyOJeHHBIH YpOBHHM)
10-11 kimaccel. - M., U3narensctBo «IIpocBenienne», 2019.

2. Aranacsn JI. C., byryzoB B. @., Kagomues C. b. u np. Matemaruka: anrebpa u
Hayajia MaTeMaTHdeckoro aHanusa. 'eomerpus. ['eomerpust (6a30BbIi U yriIyOJI€HHBIN YPOBHH)
10-11 knaccer. - M., U3narensctBo «IIpocBemienuey, 2019.

3. Konsruw FO.M., TkaueBa M. B, @enepopa H. E. u np. Marematuka: ainreopa u Havasa
MaTeMaTHYeCKOoro aHanu3a. Anrebpa W Hayajga MaTeMaTH4ecKoro aHanusa (0a30BbI U
yrayonennbii  ypoBHu) 10 kmacce / moxm pen. A. b. XKwkuenko. - M., HszmarenscTBO
«IIpocsemenuer, 2019.

4. Komsarun FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTU4YecKOoro aHaiu3a. Anredpa M Hayala MaTeMaTH4YeCKoro aHainu3a (0a30BBIA U
yrayonenHueii  ypoBHu) 11 wmacce / moxm pen. A. b. XXwkuenko. - M., H3matenbcTBO
«IIpocsemenuer, 2019.
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5. Mopaxosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapaaxaesa E.JI. Anrebpa u
Hayaja MaTeMaThyeckoro aHainusa. ba3oBwiii ypoBeHb. 10 kmacc. B 2 Yacrax. Yacts 1.
OnektponHas popma yueonuka. BUHOM. JlabopaTtopus 3HaHUA.

6. Mopaxosuu A.I'., Cemenos I1.B., Anexcanapona JI.A., Mapnaxaesa E.JI. AnreGpa u
Hayaja MaTeMaTH4ecKoro aHanusa. ba3oBblii ypoBenb. 10 wimacc. B 2 Yactax. Yacts 2.
OnekrponHas popma yueornka. BUHOM. Jlaboparopust 3HaHMIA.

7. Mopakosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapaaxaesa E.JI. Anrebpa u
Hayaja MaTeMaTh4yecKoro aHainusa. basoBwiii ypoBeHb. 11 kmacc. B 2 Yacrax. Yacts 1.
OnektponHas popma yueonuka. BUHOM. JlabopaTtopus 3HaHUIA.

8. Mopaxosuu A.I'., Cemenos I1.B., Anekcanapoa JI.A., Mapnaxaesa E.JI. Anre6pa u
Hayajga MaTeMaTU4ecKoro aHanusa. ba3oBeiii ypoBenb. 11 wiacc. B 2 Yactax. Yacts 2.
OnekrponHas popma yueornka. BUHOM. Jlaboparopust 3HaHMIA.

9. TloropenoB A.B. Maremaruka: aiareOpa M Hayala MaTeMaTUYECKOro aHalu3a,
reomerpust. ['eomerpus. 10-11 xmaccel. DnektponHas ¢opma ydeOHUKa. - M., M3garenscTBoO
«[IpocBemienue».

3.3.2. JIONOIHHUTEIbHBIC HCTOYHUKH:

1. bapaymxun B. B. Dnementsl Bbiciiell MaremaTuku. YuyeOHuk. B 2-x Tomax. 1,
Matemartuka. DneMeHTsl Bbiciieli MmaremMatuku: Y4yeOuuk: B 2 Tomax Tom 1 (CIIO) - Mockaa:
000 «KYPCy, 2017 - 304 c. [DU] [OBC 3nanuym].

2. bapnymkun B. B. Drnementsl Bbicuiedl mareMaTuku. YueOHUK. B 2-x Tomax. 2,
Maremarnka. DIEMEHTHI BBICIICH MareMaTuku: YueOHuK: B 2 Tomax Tom 2 - Mocksa: OOO
«KYPCy, 2017 - 368 c. [DU] [2BC 3nanuym].

3. Illumages, B. C. Marematuka: YueOnuk u npaktukyMm / [llunmaues B. C. ; mox pen.
Tuxonosa A. H. - 8-e u3n., mep. u gom .- DnekTpoH. naH. - Mocksa: M3natensctBo FOpaiit,
2019.- 447. - (IlpodeccuonansHoe obpazosanue). [DU] [DBC KOpaiit].

4. I'yceB B. A. T'eomerpusi: Yuebnoe nocobue / I'yceB B. A., Koxyxos U. b., [Ipokodbes
A. A. - 2-e u3A., HCTIp. U JON.- DIEKTPOH. AaH. - MockBa: M3natensctBo FOpaiit, 2019.- 280. -
(ITpodeccuonanbuoe obpazosanue) [DU] [DBC KOpaiit].

3.3.3. . MeToanyeckne U3IaHus:

1. Meronuueckne yKazaHUs I CaMOCTOSITENIbHOW pPabOThl 00yJaromuxcsi 1o
muciuminHe  «Marematuka» (cpeaHee oOmiee oOpa3oBaHue, 0azoBas TUCIUIUIMHA) IS
00ydJaronuMxcst Mo CIEeNUATLHOCTSAM CpelHero mnpodeccuoHanbHoro odpaszoBanus / coct. B.IL
[Tarkwuit. - BopoHex: BopoHeKCcKuii TOCyIapCTBeHHBIN arpapHbiii yauBepeutet, 2018. -[DU]. —
Pesxum moctyma: http://catalog.vsau.ru/elib/metod/m146608.pdf>.

3.3.5. Ilepeuenr  pecypcoB  HHGOPMAITMOHHO-TEIEKOMMYHUKAIITMOHHOW  CETH
«HTepHeT», HEOOXOIUMBIX JIi OCBOCHHUS AUCIUTIINHBI
1. DJeKTpOHHBIC TMOJHOTEKCTOBbIE pecypchl Haywnoit Oubmmoreku BIAY  (http://
library.vsau.ru/)

IlepeyeHb JOKYMEHTOB, NOATBEPKAAIOLINX HAJIUYHE/TIPABO HCIOJIH30BaAHUS
1M GpPoBbIX (3JEKTPOHHBIX) 0ubaH0TEeK, IBC
(3a mepuoJ1, COOTBETCTBYIONINI CPOKY Moy4deHust oopazoBanus mo OOII)

Yueonbrii  (Nem/m HaumeHoBaHUe JOKYMEHTA € YKa3aHUEM Cpok aeiicTBust
roa PEKBH3UTOB
2022/2023 | 1. [KonTpakt Ne 358//1Y ot 30.08.2021. (OBC «JIAHb») 24.09.2021 — 23.09.2022
2. Kontpakt Ne 612/[1Y ot 27.12.2021. (3BC 01.01.2022 — 31.12.2022
«ZNANIUM.COMy)
3. Kontpaxt Ne 320/J1Y ot 04.08.2022. (35C FOPAMT — (BO))(05.08.2022 — 04.08.2023
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4. Kontpakt Ne 321/11Y ot 04.08.2022. (35C FOPAWT — 05.08.2022 —04.08.2023

(CI10))
5. KonTpakt Ne 334-11V ot 30.08.2022. (3BC IPRbooks) 01.09.2022 — 31.08.2023
6. KontpakT Ne 411-7TY ot 10.10.2022. (3bC «JIAHb») 12.10.2022 — 11.10.2023

7. KonTpakt Ne 561/11Y ot 07.12.2021 (3BC E-library PYH35)(01.01.2022 - 31.12.2022

28.03.2017 - 28.03.2022
(TIposoHTaIus 10

8. /ToroBop Nel101/HDB/2097 ot 28.03.2017 (HaunonanbHas
brekTpoHHasoubnmmorexka (HOB))

28.03.2027)
9. IAKT BBOJIa B 3KCIUTyaTalnio DICKTPOHHOH OHOIHOTEKH beccpouno
BI'AY Ne 33 0119.01.2016

2. [IporpamMmmHoe obecrieueHre 00IIero Ha3HAYCHMS
No HasBanue Pasmemenue

1 | Onepauuonnsie cucremsr MS Windows /Linux /Peg OC TIK B nokansHOM cetn B[AY
2 | Makers opucHbix npunoxkennii MS Office / OpenOffice/LibreOffice K B nokansHO# cetn BTAY
3 | Iporpammsr a1 npocmotpa ¢aiinos Adobe Reader / DjVu Reader [IK B moxaneHo# cetn BT AY
4 | Bpayseps! Snzgexc Bpaysep / Mozilla Firefox / Microsoft Edge IIK B nokansHoi cetn B'AY
5 | AntuBupycnas nporpamma DrWeb ES IIK B noxansHo# cetu BITAY
6 | Iporpamma-apxusarop 7-Zip IIK B nokansHoi cetn B'AY
7 | Mynbrumenua npourpsiBarens MediaPlayer Classic [IK B moxaneHo# cetn BT AY
8 | IMnatdopma onmaiin-o6yuenus eLearning server IIK B noxanbHo# cetu BTAY
9 | Cucrema kommbrotepHoro tectuposanus AST Test IIK B noxanbHO#M cetu BTAY

- CaiiTbl ¥ UHGOPMALIMOHHBIE TOPTAJIBI
1. http://MmunoOpnayku.pd/ - MunucrepcTBo obpazoBanus Pd;
2. http:/edu.ru/ - ®denepanbHblii 00pa30BaTEIBHBINA MOPTAT;
3. http:/kokch.kts.ru/cdo/ -Tectuposaunue online: 5 - 11 kmaccsr;
4. http://school-collection.edu.ru/ — DnexkrpoHHbIit yueOHMK «MaremaTtrka B 1ikoje, XXI
BEKY.
5. http://fcior.edu.ru/ - nHpOpPMAIIOHHBIE, TPEHUPOBOUHBIC U KOHTPOJIBbHBIE MAaTEPHAIIBI

3.4. Oco0eHHOCTH OPTaHU3alMU 00PA30BaTEIBLHOIO MPOIEcCa MO TUCIUNIIHHE JIJIsT
HHBAJINI0OB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH

ConepxaHue TUCIUIUIMHBI W YCJIOBHS OpraHW3aluu OOydeHUs IS OOYyJaroIuxcs ¢
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/IOPOBBSI U MHBAIHJIOB KOPPEKTUPYIOTCS MIPH HATUYUU TAaKUX
00yJarOIUXCsl B COOTBETCTBUHU C WHJWBHUIYaTHLHOW MPOTPaMMON peadMIMTAllNd WHBAIHMA, a
Tak ke «TpeboBaHHsIMH K OpraHu3alui 00pa3oBaTENBHOTO Mpoliecca Ui 00yUYeHUs] HHBATUIOB
U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBbS B MPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX
OpraHmM3alysaXx, B TOM 4YHCIE OCHAIEHHOCTH oOpa3oBaTenbHOro mporecca» (IIucemo
Muno6puayku P® ot 18.03.2014 1. No 06-281), [TonoxeHneM 0 METOJIMKE OIICHKH CTEIEHU
BO3MOXXHOCTH BKJIFOYEHHSI JIUI] C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M WHBAJIHIOB B
obmuii o6pazoBarensHbIil iporiecc (HUUMU, 2015); [Tonoxxennem OCoOEHHOCTH OpTraHM3aIldN
00pa30BaTeNbHOTO Mporecca Mo 00pa3oBaTeNbHBIM MPOrpaMMaM it MHBAIHUIOB W JIMI[ C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (IT BTAY 1.1.01-2015).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJIMHBbI
Texkymuii KOHTpPOJIb YCIEBAEMOCTH M OIIEHKAa PE3YJIbTaTOB OCBOCHMS JUCLUILIUHBI
OCYIIECTBIISIETCSl TpernojaBaTesieM B MpoIecce MPOBEACHUS MPAKTUYECKUX 3aHATUH U
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KOHTPOJIbHBIX pa60T, TCCTUPOBAHUA, a TAKKC BBIIIOJIHCHUA O6y‘laIOH_[I/IMI/IC${ WHAUBUAYAJIbHBIX

3aJIaHuil, IPOCKTOB, UCCIICIOBAHUH.

4.1. ®opMbl, METOAbI M CPEICTBA KOHTPOJIS M OLICHKH 00pa30BaTeIbHbIX
pe3yabTaToB 00y4arIuXCcs

PesyabTaThl 00yyeHHs

(I)OPMI)I U ME€TOAbI KOHTPOJISI H OICHKU

Hepeqeub JAIUYHOCMHbIX pe3yﬂbmam06:
c(OpPMUPOBAHHOCTh TPEACTABICHUN O
MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEACTBE  MOJCIMPOBAHUSA  SIBICHUU  H
MIPOLIECCOB, UIESAX U METOJaX MaTeMaTHKU;

— MOHUMAaHHE 3HAYUMOCTHU MaTEeMaTHKHU JJIs
HAyYHO-TEXHUYECKOTO nporpecca,
c(OpPMUPOBAHHOCTH OTHOILIEHUS K MaTeMaTUKe
KaK K 4YacTH OOIICUCIIOBEYCCKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOpUEH pPa3BUTHS
MaTEMaTHKH, JBOJIONMEH MaTeMAaTHYECKUX
HACH;

pa3BUTUE  JIOTMYECKOTO
IIPOCTPAHCTBEHHOTO BOOOpa)KeHUs,
QITOPUTMHUYECKON  KYJIBTYpbl, KPUTHYHOCTH
MBIIIUICHUS] HAa YyPOBHE, HEOOXOOUMOM JIJIst

MBIIJICHH A,

Oynymieit npodeccHoHaIbHOU NIeSITEIbHOCTH,
TSt HPOJIOJKEHHS oOpa3oBaHus u
camMo00pa3oBaHMs;

— OBJIaJICHUE MaTeMaTHYECKUMH 3HAHUSIMU
1 YMCHUSIMHU, HCO6XOI[I/IMI)IMI/I B HOBCCI[HCBHOﬁ
KHU3HH, JUISI OCBOCHUS CMEXHBIX €CTECTBEHHO-
HAay4YHBIX JUCHTUITIINH n JUCIUIIINH
po(eCCUOHATBHOTO LMKJA, Ui TMOJXYy4eHUs
oOpa3oBaHMsl B 00JacTsX, HE TPeOYIOUINX
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKH;
FOTOBHOCTb U CIIOCOOHOCTb K
o0pa30BaHHIO, B TOM YHUCIIE CaMOOOPA30BAHHUIO,
Ha TPOTSHKEHUM BCEH JKU3HM; CO3HATEIbHOE
OTHOIICHHE K HEMPEePHIBHOMY 00Opa30BaHHIO
KaK yCJIOBHIO YCHEIIHOW MpodecCHoHanbHON U
00IIECTBEHHON JEATEILHOCTH,

TOTOBHOCTH CIIOCOOHOCTH
CaMOCTOSTEIILHON TBOPYECKOM
OTBETCTBEHHOMH JIESITEIHLHOCTH;

n K

u

— TOTOBHOCTh K KOJUIEKTHBHOW paborte,

COTPYZIHHYECTBY  CO  CBEPCTHUKaMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIEIOBATENIbCKOM,  MPOEKTHOH |
JIpYTUX BUAAX ACSTEIbHOCTH;

— OTHOIIEHHWEe K  TmpodeccHoHaTbHON
NeSITeIbHOCTH KaK BO3MOKHOCTH y4yacTusl B
pelieHun JIUYHBIX, OOLIECTBEHHBIX,
rOCYJapCTBEHHBIX, 00IIeHAIIMOHATBHBIX
poOJeM.

Dopmbl KOHMPOA 00YUEHUA:

- JoMamiHee  3aJaHue  [POOJIEMHOTO
XapakTepa;
- TOpaKTUYecKoe 3aJaHue 1o paboTe ¢

nH(popMalreH, 10KyMeHTaMU, JIUTEPaTypoOi;
- MOJrOTOBKA W 3al[UTa UHIAUBUIYAIbHBIX U
IPYNIOBBIX 3a/1aHUH MPOEKTHOTO XapaKTepa;
Dopmbl  OueHKu  pe3yaTLMAMUGHOCHU
00yueHusa: TPaJUIMOHHAs CHCTEMa OTMETOK B
O0ayutax 3a KaXXIyl BBIIIOJIHEHHYIO padoTy, Ha

OCHOBE  KOTOPBIX  BBICTABICTCS  WUTOTOBas
OTMETKa.

Memoost  Kommponsa  Hanpaeienvl  HA
NPOBEPKY YMEHUSA 00YUAIOUUXCA:

- BBIITOJTHATH YCIIOBHS 331aHUS HA TBOPYECKOM
YPOBHE C  TPEACTAaBICHUEM  COOCTBEHHOM
HO3HINH;

- JenaThb OCO3HaHHBIM BBIOOp C€HOCOOOB

JIEVCTBUN U3 PaHEE N3BECTHBIX;

- OCYLIECTBIISTh KOPPEKLHIO (HCIpaBIICHUE)
CIACNAaHHBIX  OMMOOK Ha HOBOM  YpPOBHE
IIpEeAJIaraéMbIX 3a/1aHMM;

- paboTaTh B TpyINIE U TMPEACTaBIATh Kak
CBOIO, TaK M TO3UIIUIO TPYTIIIHI,

- IPOEKTUPOBATh COOCTBEHHYIO TPAXKIAHCKYIO
MO3UIIMIO Yepe3 MPOSKTHPOBAHUE UCTOPHUUECKUX
COOBITHIA.

Memoowt ouenku pesynromamoe o00yueHus:
dbopMupoBaHue pe3ynbTaTa UTOTOBOM
aTTECTAIlUU TI0 JUCIUIUIMHE HAa OCHOBE CYMMBI
pPEe3yIbTATOB TEKYILIETO KOHTPOJIS.
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Ilepeuens memanpeomemusix pe3yibmamos:.

— YMEHHE CaMOCTOATEIBHO OIPEIEISTh
LEId JACATCABHOCTM W COCTaBJIATH IIJIAHBI
JIeSITEIbHOCTH; CaMOCTOSTEIBHO
OCYIIIECTBIIATS, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh AEATEIBHOCTh; UCIOJIb30BaTh
BCE€ BO3MOKHBIE PECYPCHI ISl JTOCTHKECHUS
MOCTABJIICHHBIX LEJIEH W pean3aluy IUIAHOB
JIeSITEIbHOCTH; BBIOMPATH YCIICIITHBIE
CTpaTEruu B Pa3JINYHbIX CUTYALIUAX;

— yMEHHE MPOAYKTHBHO OOIIATbCS U
B3alMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
JIEATEIIbHOCTH, YYUTBIBATh TMO3ULMHU JAPYTHUX
YYaCTHUKOB  JEATEJIbHOCTH, 3 pexTHBHO
pasperath KOHQIHKTHL;

— BIIAQJCHHC HaBBIKAMHM I103HABaTCIbHOM,
y4eOHO-UCCIEeIOBATENIbCKOM M MPOEKTHOM
JICSITEIILHOCTH, HaBBIKAMH paspernieHus
nmpoOjieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TOUCKY METOJIOB PEUICHUS
MPAKTUYECKUX 33J1a4, IPUMEHEHUIO PA3ITAYHBIX
METO/IOB ITIO3HAHMS,

— TOTOBHOCTH HM  CIIOCOOHOCTh K
CaMOCTOSITEILHOMI nH(OPMAIIMOHHO-
MMO3HABAaTEILHON  ACATEILHOCTH,  BKJIIOYas
YMEHHUE OpPUEHTUPOBATHCSA B  PA3JIUYHBIX
HCTOYHHKAX uHpopmanuu, KPUTHUYECKH
OLICHUBATh U UHTEPIIPETUPOBATHh HH(POPMAIIHIO,
MOJYYaEMYI0 U3 Pa3JINYHbIX UICTOYHUKOB;

—  BIIQJICHHE S3BIKOBBIMU  CPEJICTBAMH:
YMEHHUE SICHO, JIOTUYHO ¥ TOYHO M3JIaratb CBOKO
TOYKY 3pEHHUsA, HCIOJIb30BATh AaJCKBAaTHBIC
SI3BIKOBBIE CPEJICTBA;

— BIAQJCHHE HaBBIKAMHM I103HABaTEIbHOM
pedrekcu Kak OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUHA W MBICIUTENBHBIX MPOLECCOB, HX
pe3yJbTaTOB W OCHOBAHWM, TpPaHUI[ CBOETO
3HAaHHUS M HE3HAHUS, HOBBIX MO3HABaTEIbHBIX
3a7a4 M CPENICTB JJIsl UX TOCTHXKECHUS,

— IEJIEYCTPEMJIICHHOCTh B TOHMCKaxX H
MNPUHATHA PELIEHUH, COOOpa3HTEeNbHOCTh U
WHTYULIUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
MIPEJICTABICHH; CIOCOOHOCTh BOCTIPUHUMATH
KpacoTy ¥ TapMOHHUIO MHUPA.

Ilepeuens npeomemusix pe3yibmamos:

B xo00e oceoenus oucyunnunvt odyuarowuiics
00J1ICeH 3HAMb/NOHUMAMDb.:

— 3HAYECHHE MATEMaTUYECKOW HayKH it
peuieHusl 3a7a4d, BO3HUKAIOIIUX B TEOPUU U
MPAKTUKE; MUPOTY U B TO XKE BpeMs
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OTrPaHUYEHHOCTh IPUMEHEHUS
MaTEeMaTUYECKUX METONOB K aHaIM3y W
HCCIICIOBAHUIO TIPOLIECCOB M SIBIICHUM B
pUpoJe U 00IIECTBE;

— 3HAYCHUE TIPAKTUKM M  BOIIPOCOB,
BO3HUKAIOIIMX B CaMOM MaTeMaTUKe JUIs
(dbopMHpOBaHHUA M Pa3BUTUS MaTEMaTHYECKOM
HayKH; HCTOPHUIO Pa3BUTHs IOHATHS 4MHCITA,
CO3/1aHHUs MaTEMaTHYECKOTO aHaJIn3a,
BO3HHUKHOBEHHUS U Pa3BUTHSI T€OMETPUH;

—  YHHMBEPCAJIBHBIA  XapakTep 3aKOHOB
JOTUKH MAaT€MaTU4EeCKUX PpaCCyXACHHH, HX
IIPUMEHUMOCTh BO BCEX o0nacTsx
YeJI0BEYECKON JESTEIbHOCTH;

— BEpOSTHOCTHBIM XapaKTep pa3JIM4YHBIX
IIPOLIECCOB OKPYKAKOLIETO MUPA,;

yMeThb:

— BBINOJHATH apudmeTnueckue IeHcTBUS
HaJ YHUCIaMH, COYeTas YCTHbIE U MUCbMEHHbIE
IIPUEMBI; HAXOJUTh NMPHUOJIMKEHHbIE 3HAUYEHUS
BEJIMYMH M  TOrPELIHOCTU  BBIYMCICHUI
(abconroTHAasET W OTHOCUTEJIbHAs); CPaBHUBATH
YHCJIOBBIE BBIPAXKECHUS;

— HAXOJWUTh 3HAYEHUsS] KOPHS, CTENeHH,
norapudma, TPUTOHOMETPUYECKUX BBIPAKEHUN
Ha OCHOBE ONPENENICHUs, HCHOIb3Ys MpH
HE00XOAMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA,
M0JIb30BAThCA TMPUOIMKEHHON OLIEHKOW IpH
IIPAKTUYECKHUX PACUETAX;

— BBINOJIHATH IPe0Opa30BaHUs BbIpAKEHU,
MIPUMEHSIS (hopmyIbl, CBS3aHHbIE co
CBOMCTBaMH CTEIIEHEH, J0rapugpmMoB,
TPUTOHOMETPUYECKUX (DYHKIIHII;

— BBIYMCIATH 3HaueHHWe (QYHKUUU 110
3aJaHHOMY  3HAQUEHUI0  apryMeHTa  IIpu
Pa3IMyYHbIX crocobax 3ajaHus PYHKINH;

—  OmpeleNnsiTb  OCHOBHBIE  CBOWCTBa
YHUCJIOBBIX (YHKIMH, WLTIOCTPUPOBATh UX Ha
rpadukax;

— CTpPOUTHh IpaUKu H3YYEHHBIX (YHKLUH,
WUIIOCTPUPOBaTh MO  rpaduky  CcBoOMCTBa
AJIEMEHTAPHBIX (DYHKIIHIA;

— MHCIIOJIb30BaTh IMOHATHE (QYHKIUH IS
OIMCAaHUA U aHAJIN3a 3aBUCUMOCTEH BEJINYMH;

— HaxOJIUTh IPOU3BOJIHBIC DJIEMEHTAPHBIX
GyHKUIMH; HMCIONB30BaTh MPOU3BOJHYIO JUIS
W3y4YeHUs CBOWUCTB (YHKIMA M TOCTPOCHHS
rpauKoB;

— IPUMEHSTD IIPOU3BOHYIO JUIS
IIPOBEICHUS]  NPUOJMKEHHBIX  BBIYMCIICHUH,

25




pemars 3ajadd MNPUKIAAHOIO XapakTepa Ha
HaxXOXXJICHHE HauOOJBLUIEr0O M HAUMEHbIIETO
3HAUEHUS;

— BBIYMCIATH B HIPOCTEMIINX CiIydasx
IUIOIIAAM M O00BEeMBl C HCIOJIb30BAHUEM
OIIpEICIEHHOT0 UHTErpaa;

— pelaTh pPalMOHAIbHBIE, MOKa3aTelbHBIE,

jorapumuueckue, TPUTOHOMETPHYECKHE
ypaBHEHUs, CBOJSIIMECS K JIMHEWHBIM |
KBaJIpaTHbIM, a  TaKxe aHaJIOTUYHbBIE

HEPaBEHCTBA U CUCTEMBI;

—  HCIOJNB30BaTh TpadUUecCKUil  METOJ
pelieHusl ypaBHEHH 1 HEPABEHCTB;

— n300paxarhb Ha KOOPJUHATHOU
IJIOCKOCTH PEIICHUS] yYpaBHEHUN, HEPABEHCTB
U CHCTEM C JBYMsI HEU3BECTHBIMH,

— COCTaBJATh U peuiaTb YypaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIINE  HEU3BECTHHIC
BEJIMYUHBI B TEKCTOBBIX (B TOM YHUCIE
MIPUKJIATHBIX ) 3a]a4aX;

— pemarb MpPOCTEHITHE KOMOWHATOpPHBIC
3aJa4yd  MeToJIoM Tmepebopa, a Takke C
HCIIOJIb30BaHUEM U3BECTHHIX (POPMYIT,

— BBIUHUCIATH B MPOCTEUIIUX  CIydasx
BEPOSITHOCTH COOBITUM HA OCHOBE TMOJICUYeTa
YHUCJIa UCXOO0B;

— pemarb IJIAaHUMETPUYECKUE u
MPOCTEHUININE CTEPEOMETPUUECKUE 3aJadd Ha
HAXO0XJICHUE TeOMETPUUYECKUX BEIHYWH (JIJTUH,
YTJIOB, TUIOMIACH, 00HEMOB);

HCNO0JIb30BATH NPHOOpPEeTEeHHbIEe 3HAHUA
U YMEHUS B MPAKTHYECKOH AesITeJIbHOCTH
U MOBCEITHEBHOM KNU3HH JJIfA:

— MPAKTUYECKUX PACUETOB MO (hopmymam,
BKJTIOYasT (POPMYJIBI, COJEpKAIMe CTETCHH,
paguKanbl, norapudmbl u
TPUTOHOMETpPUYECKHE (YHKIHUH, HCIOIb3Ys
Py HEOOXOAMMOCTH CIIPABOYHBIC MaTepHAIIbI
Y MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPOUCTBA;

— ONHUCaHus ¢ TOMOIIbI0  (pyHKUUH
pPa3IMYHBIX 3aBUCUMOCTEHN, MPEJICTABICHUS HUX
rpaduyecku, HHTepIpeTaluu rpaduKoB;

— MOCTPOCHUSI U HCCIEIOBaHUS
MPOCTEUIIINX MATEMATUYECKUX MOJENIEH;

— aHalM3a peaJbHBIX YMCIOBBIX JaHHBIX,
MIPe/ICTAaBJICHHBIX B BUJIE AMArpamMm, rpadukos;

— a”HanM3a HMHQOpPMAIMH CTaTUCTHYECKOTO
XapakTepa,

— HUCCIIEeIOBaHUS (MozieTMpoBaHUs)
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HECJIOXKHBIX ~ IPAKTUYECKUX CUTyallUd Ha
OCHOBE M3YYEHHBIX (POpPMyYII U CBOMCTB GUTYD;

— BBbIUMCIIEHHS OOBEMOB U  IUIOIIAJEH
IIOBEPXHOCTEH IIPOCTPAHCTBEHHBIX TEI IPU
PEILICHNN IPAKTUYECKUX 3aad.

4.3. XapaKTepHCTI/IKa OCHOBHBIX BUI0B J1€ATCJIbHOCTH CTYACHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBbIX JeHCTBHIl)

BBenenue

O3HakoMJICHHE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, SKOHOMHKE,
MH(OPMALIMOHHBIX TEXHOJIOTHSAX U IPAKTHUECKOH J1eATeIbHOCTH.
O3HakoMJIeHHE C LEMSMHU M 3a/ladaMy U3y4YeHUS MaTEeMaTUKH TPH
ocoenuu npodeccuii CI10 u cnenuansaocreit CI1O

Aaredpa

Pa3Burne noHsATHS O
qyucJjiae

Brimonnenue apudMeTHuecKkux ACUCTBUI HAJ YUCIAMH, COYeTas
YCTHBIE U IUCbMEHHBIE IPUEMBI.

Haxoxxnenne nmpuOIMKEHHBIX 3HAYEHWM BEJIIMYUH M MOTPEIIHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENIBbHOI); CpPaBHEHHE YMCIIOBBIX
BBIPAKCHUI.

Haxoxnenue ommOOK B NpeoOpa3oBaHMAX M BBIUMCIECHUSX
(OTHOCHUTCS KO BCEM MYHKTAaM IIPOrPaMMbl)

Kophu, crenenn,
Jorapu¢pmbi

O3HakOMJIEHME C MOHATHEM KOpHSA N-H CTENEHH, CBONCTBAMU
pasvKaloB U MpaBUJIaMHU CPAaBHEHUS KOPHEH.

@OopMyIMpOBAaHUE ONPEICIICHUS KOPHA M CBOWCTB KOpHEM.
Boluncnenne © cpaBHEHHWE KOpHEH, BBINOJHEHUE MPUKUAKU
3HAUEHUS KOPHS.

[IpeoOpa3oBaHne  YUCIOBBIX M OYKBEHHBIX  BBIPAXKECHUH,
COJIEpIKalINX paJuKabl.

BoinonHenue pacuetoB mo (opmynaM, coAepkKalluM pPaguKabl,
OCYILECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U MIPE0Opa3OBaHMsL.
OnpeneneHne paBHOCWJIBHOCTH  BBIDOKEHUH € paJuKallaMu.
Pemenue nppanroHalIbHbIX ypaBHEHUM.

O3HakOMJIEeHHME C TOHSATHEM CTENeHH C  JIEHCTBUTEIBbHBIM
MIOKa3aTEJIEM.

HaxoxnaeHue 3HayeHHI CTENeHH, MCHOJB3YyS MpU HEOOXOIUMOCTU
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anuchiBaHUE KOpPHS N- CTENEHU B BUJIE CTENEHU C APOOHBIM
MoKasarejaeM U Hao0opoT.

@opMyIMpOBaHHE CBOWCTB CTENEHEW. BplumcieHue creneHen c
palyOHAaIbHBIM I10KA3aTeEM, BBINOJIHEHUE TPUKUIKHA 3HAYEHUs
CTENIEHU, CPABHEHUE CTENIECHEN.

[IpeoOpa3oBanue  YMCIOBBIX M OYKBEHHBIX  BBIpRXEHUH,
CoZIepIKaINX CTEIICHH, MIPUMEHSIS CBOICTBA. Pemenue
II0KA3aTeJIbHBIX YPABHCHUM.

O3HakomJIeHME C TPUMEHEHHMEM KOpPHEM W CTENeHed mpu
BBIYHCIICHUH CPEAHUX, IETIEHUH OTPE3Ka B «30JI0TOM CEYEHHM.
Pemenne npukiaaaHbIX 33184 HA CI0XKHBIE IIPOLCHTHI

IIpeodpazoBanne
ajnredpanyecKux

Brimonnenue npeoOpa3oBaHUil BhIpaKEHHUH, NMpUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOMCTBAaMH CTEIEHEH U JorapruhMoB.
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BbIPaKEHU I

Omnpenenenue 00JIACTH JOMYCTUMBIX 3HAUEHHH JIOTapH(pMHUUECKOTO
BhIpakeHUs1. Penienue norapudmMuiecknx ypaBHEeHUN

OCHOBBI TPUTOHOMETPUM

OCHOBHbBIC IOHATHUSA

N3ydyeHne paguaHHOro METOAA U3MEPEHMs YIVIOB BPAILEHUS U HUX
CBA3U C rpajaycHol Mepoil. M3o0paxkeHue yriioB BpalleHUs Ha
OKPY>KHOCTH, COOTHECEHHUE BEJINYMHBI YIJIA C €r0 PACIOJIOKEHHUEM.
@opMyITupOBaHHE OINpPENEICHUH TPUTOHOMETPUUYECKUX (DYHKIMH
JUId  YIJIOB  TIOBOPOTa M OCTPBIX  YIVIOB  IPSIMOYT'OJIBHOTO
TPEYTrOJIbHUKA U O0BSICHEHNE UX B3aUMOCBSI3U

OcHoBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB UL
BBIUMCIICHUS 3HAYEHUI TPUTOHOMETPHUECKUX (PYHKIH 110 OTHON U3
HUX

IIpeodpa3zoBanus
MPOCTEHIINX
TPUTOHOMETPHYECKHX
BbIPAKEHUH

N3ydenne 0CHOBHBIX ()OPMYII TPUTOHOMETPUU: (POPMYITBI CIIOKEHHUS,
YIBOEHUS, IPeoOpa3oBaHMsl CyMMbl TPUTOHOMETPUUECKUX (DYHKIMH
B IIPOM3BEJIECHUE M IPOU3BEIEHUS B CyMMYy U INpPUMEHEHHUE IpHU
BBIYUCICHUM 3HAYEHHUS TPUTOHOMETPUYECKOIO BBIPDAKEHUS U
YIPOLIEHUS €ro.

O3HakOMJIEHME CO CBOMCTBAMHM CHMMETPUM TOYEK Ha €JUHUYHOU
OKPY’KHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJ IPUBEICHUS

Ipocreiimme
TPUTOHOMETPHYECKHE
YPABHEHHSA U
HepaBeHCTBa

Pemenne mno ¢opmyiraM U TPUTOHOMETPUYECKOMY  KpYIy
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

[IpuMeHeHHne oOLIMX METOJOB pelleHUs] ypaBHEHUH (IpUBEACHUE K
JUHEHHOMY, KBaJpaTHOMY, METOJ pPa3J0KEHUs Ha MHOXKUTEIH,
3aMEHbl NIEPEMEHHOI) TMpU  PEIIEHUH TPUTOHOMETPUUYECKUX
YpaBHEHUM.

YMeHue  oTMeudarb ~ Ha  Kpyre  pEIIeHHMs  MPOCTEUIHX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, aDKKOCHHYC,
apPKTAHI€HC YHCJIa

O3HakoMIIeHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
GyHKIUH.

H3yyenue onpeseneHui apkCUHyca, apKKOCHHYCa, apKTaHIeHca
qyuciaa, (opMyaupoBaHME HX, MW300paKEHHE Ha EIUHUYHOU
OKDPY’KHOCTH, IPUMEHEHHE NIPU PELIEHUH YPAaBHEHUI

DyHKIUH, X CBOMCTBA U IPaQUKH

DyHKIHH.
IHousTHe 0
HENpepbIBHOCTH
pyHkumnu

O3HaKOMJIEHHE C TOHITHEM [IEPEMEHHOM, PUMEPAMHU 3aBUCUMOCTEN
MEX/1y IEPEMEHHBIMH.

O3HakoMJIeHHE C MOHSTHEM rpaduka, orpezieNieHue
NPUHAIIISKHOCTH TOYKM Tpaduky ¢yHkuuu. OmnpexneneHue 1o
dhopmyne mpocTeiieil 3aBUCUMOCTH, BUaa ee rpaduka. Beipakenue
o Gopmyse ogHON IEPEeMEHHO uepe3 Ipyrue.

O3HakoMJIeHHE ¢ onpeesieHueM QyHKINH, (OPMYJIHPOBaHHE €TO.
Haxoxxaenue o0nacTi onpeaenaeHus U 00J1acTi 3HaYeHUH QYHKIIUU

CpoiicTBa QyHKIUH.
I'padmyeckas
HHTEepIpeTanus.
IIpumepnl
(pYHKIHOHAIBHBIX
3aBHCHMOCTEil B
peabHbIX

npoueccax u siBJICHUsIX

O3zHakoMJieHHE C TpuMepaMu (PYHKIHOHAJIBHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MPOLEcCaxX U3 CMEXHBIX TUCLUIUINH.

O3HakOMJIEHHE C JOKa3aTelIbHBIMU PACCYXACHHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaApaTUUYHOM (QYHKUUH, NpOBEICHHE
WCCTIe0OBaHUS TUHEHHOM, KYCOUHO-TMHEHHOM, APOOHO-TUHEHHON 1
KBaJpaTUYHON (QyHKIMH, nmocTpoeHue ux rpaduxos. [loctpoenue u
yteHue rpaduxoB GyHkumii. MccnenoBanue GyHKIINUH.

CocraBieHue BUAOB (YHKIHMHA MO JaHHOMY YCJIOBHUIO, pEIICHHE
3aJa4 Ha S9KCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpaduka QyHKIMH
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Oo0paTHble pyHKIMHU

W3yuenne mnoHATHS OOpaTHOM (YHKIMH, OIpelesNeHue BUAA U
noctpoeHue rpaduka odOpaTHOW (YHKIIUH, HAXOXKJICHUE €€ 00IacTH
orpeiesieHust 1 001acTH 3HaYeHu. [IpuMeHenue CBOMCTB PyHKIMMA
IIPU UCCIIEIOBAaHUM YPaBHEHUH U PEILIEHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHITHEM CI0XKHON (PYHKIUHU

Brruucnenue 3naueHuii GyHKIMMA 110 3HAYCHUIO apTyMEHTa.
Omnpenenenue MOJI0KEHUS TOYKH Ha rpaduke Mo ee KOOpAMHATAM U
Ha000pOT.

Hcnonp3oBanne CBOWCTB (YHKUMH s CpaBHEHHS 3HAYCHHN
CTerneHel u jorapudmos.

[MocTpoenne rpadMKOB CTENEHHBIX U JOrapUPMHUECKUX (YHKIIUHA.
Pemenne mnoka3aTenbHbIX W JIOrapU(PMHUUECKHX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

S:zg:::ezz;{ble, O3HakOMJICHME C  IIOHATHEM H?HpepLIBHOﬁ NEPUOANYECKON
Jorapndvuyeckue u byHKIIMY,  (QOpPMYIHpOBAHUE CBOWCTB CHHYyca U KOCHHYCA,
TpHrOHOMETpHUeCKHE IIOCTPOEHHE UX I'PaUKOB. }
E— O3HakOMJIEHHE C TIOHATHEM TapMOHIYECKHX KojeOaHui
ObpathbIe IIpUMEpaMu FapMOHUYECKHUX KoJeOaHWH /ISl OHUCAHUs MIPOLIECCOB B
TPHIOHOMETpPHYECKHE ¢bu3nKe U Ipyrux ooIacTIx 3HAHMUS. . §

EO— O3zHakoMIyIeHHE € TOHATHEM Pa3PLIBHON NEPHOUIECKOH ¢byHKLHY,
(hopMyIHpOBaHNE CBOWCTB TAaHTE€HCA M KOTAHTEHCA, MOCTPOCHUE MX
rpaduKoB.

[Ipumenenne CBOWCTB (YHKIMIA A7 CpaBHEHUS 3HAYCHHN
TPUTOHOMETPUYECKUX (YHKLUUH, pEIIeHUs TPUTOHOMETPUUECKUX
YpaBHEHUM.
IToctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX QYHKLIUN U
ornpezeneHue no rpa¢pukam X CBOWUCTB.
Brinonnenue npeobpa3zoBaHus rpagMKoB

Hayana MaTeMaTH4eCKOro aHaJIM3a

O3HakOMJIEHME C TIOHATHEM YHCIOBOM IOCIEAOBATEIBHOCTH,
crocobaMu ee 3a7jaHusl, BBIYMCIECHUSIMU €€ YJICHOB.

O3HaKOMJIEHHE C IOHITHEM IIPEJIENA MTOCIEN0BATEILHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHHEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO

IHocnenoBarenbHOCTH

psla Ha MpUMEpe BBIYMCICHHUS CYyMMBblI OECKOHEYHO YOBIBarolIeH
F€OMETPUYECKON ITPOTPECCHUH.

Pemenne 3amau Ha mnpuMeHeHHE (GOPMYJIBI CyMMbI OECKOHEYHO
yObIBaIOIEl reOMETPUYECKON TPOrPEeCcCUu

IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOJHOM.

N3yyenne u  ¢dopMynupoBaHME €€  MEXaHHYECKOro U
TEOMETPUUECKOTO CMBbICIA, W3YYEHHE aITOPUTMA BBIYMCICHUS
MIPOM3BOJIHOM Ha TMpHUMepEe BHIUMCICHHS] MTHOBEHHOW CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

VYcBoenue mnpaBunl aAuddepeHnrpoBaHus, TaOIUIBI MPOU3BOIHBIX
JJIeMEHTapHbIX (DyHKUMN, npuMeHeHHe I TuddepeHInpOoBaHUS
(GyHKIMH, COCTaBICHHS YPAaBHEHHSI KacaTeIbHOM.

N3yuenne TeopeM O CBsI3U CBOWCTB (YHKIMM W TIPOU3BOJHOM,
(opMyIHpOBKaA HX.

[IpoBeaeHne ¢ TOMOIIBIO MPOW3BOAHOW HCCIEAOBaHMS (DYHKIIUH,
3aJJaHHOH (PopMyIOH.

VYcraHoBiIeHHE CBSI3W CBOWCTB (YHKIMM M TIPOU3BOJHON IO HX
rpadukam.
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IIpuMeHeHHEe TPOU3BOAHOM Ul pELICHUs 3aJad Ha HaXOXKICHUE
HauOoJIbIIEr0, HAWMEHBILEro 3HAUYeHUs W Ha HAXOXKICHHE
JKCTpEMyMa

ITepBoobGpa3nasn
U HHTerpaJ

O3HakoMJIEHHE C OHATHEM MHTErpajia i nepBooOpa3HoM.

W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona- JleitOauna.

Pemenne 3amay Ha CBA3b NEpBOOOpA3HOW W €€ IMPOU3BOIHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON U1l JaHHOM QyHKIMH.

Pemenue 3agau Ha IpPUMEHEHME MHTErpajga s BbIYUCICHUS
(U3NYECKUX BEJIMYUH U IUIOINAAeH

YpaBHeHm[ U HEPABCHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHHUil
HepaBencTBa u cucreMsl
HEPaBEHCTB C AByMs
nepeMeHHbIMH

O3HakOMJICHME C  MPOCTEHIIMMM  CBEICHHUSAMH O  KOPHSX
anreOpanvdecKnx ypaBHEHH, MOHATHSIMH HCCIEOBAHUS ypaBHEHHUN
Y CUCTEM YPaBHEHHUH.

W3ydenune Teopur paBHOCHIBHOCTH YPaBHEHHUH U €€ MPUMEHEHWS.
[ToBTOpEeHNE 3amMCH pPEIICHHUS CTaHJAPTHBIX ypaBHEHH, MPUEMOB
npeoOpa3oBaHusl YpPaBHEHWUH [UIsI CBEACHUS K CTaHAAPTHOMY
yYpPaBHEHHUIO.

Pemenune panroHanbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPHYECKHUX YPABHEHHM, U CUCTEM.

Hcnonp3oBanne cBOMCTB M TpadukoB (YHKIMHA JUISI PELICHUS
ypaBHeHUiA. [lOBTOpeHIE OCHOBHBIX IPUEMOB PEILICHHS CHCTEM.
Pemrenue ypaBHEHMI ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3JI0KEHUS
Ha MHOXXHTENIM, BBEIEHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpauuecKoro MeToza).

Pemienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.
O3HakoMJIeHHE C OOLIMMHU BOMNPOCAMM pPEIICHHUS HEPAaBEHCTB U
UCIOJb30BaHUE CBOMCTB M TpapukoB (YHKUMH MpH pELIeHUU
HEPaBEHCTB.

Perienne HepaBEeHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHre  MaTeMaTH4YEeCKUX  METOJOB IS pPEUIeHHUs
COJIep KaTeNbHBIX 33a]au U3 Pa3InYHBIX 00JacTell HAyKH U MPAKTUKH.
HHTepnpeTupoBaHue pe3yJbTaTOB C YUETOM pealbHbIX OrpaHUYEHUI

JJ1eMEeHThl KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH U CTATHCTHKH

OcCHOBHBIC IOHATHSA
KOMOMHATOPUKH

W3yuenune npaBuiia KOMOMHATOPUKM W MPUMEHEHHE NPU PELIeHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 33/1a4 METOJIOM Iepedopa M IO MpaBUIly
YMHOXXEHHUSI.

O3HakoMJIEeHHE C TOHATUSAMH KOMOMHATOPHKH: pa3MEIEeHUsIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYTIaMH JJIsT UX BEIYUCIICHHS.
OOBbsicHeHHE U TpUMEHEHHE (POPMYIT JUIs BHIYUCIICHUS pa3MeleHHH,
MEPECTAHOBOK M COYETAHUH MPH PEIICHUH 3a]1ad.

Osnakomiuenue ¢ OuHoMoM HproToHa 1 TpeyronsHukoM [lackans.
Pemrenne mpakTHYeCKWX 3agad C HCIOJNB30BAaHHEM IOHATHH W
IPaBUI KOMOMHATOPHKHI

DJIeMeHThI TeOpHH
BepOSITHOCTEM

N3ydyeHue KIIACCMYECKOTO OMNpPEACIICHUsI BEPOATHOCTH, CBOMCTB
BEpPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.
PaccMoTpenne mnpuMeEpOB BBIYHMCIEHUS BEPOSITHOCTEW. Pelienue

3aJa4 Ha BBIUMCIIEHUE BEPOATHOCTEH cOOBITHI

IIpencraBiieHne JaHHBIX
(Tabaunbl, THATPAMMBI,

O3HakoMJIeHHE C MpPEACTaBICHMEM YMCIOBBIX JaHHBIX MU HX
XapaKTepUCTUKAMHU.
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rpaduxu)

Pemienne mpakTHUeCKUX 3a7ady Ha OOpabOOTKY YHCIOBBIX JAHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'eomerpus

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

®opMyIUpOBKa U MPUBEACHUE JOKA3aTeIbCTB MPU3HAKOB B3aUMHOTO
pacrosoKeHus NpsIMbIX U IUIocKocTel. Pacrio3zHaBaHne Ha yepTexax
U MOJIEJISIX Pa3jIMYHbIX CIy4aeB B3aWMHOTO PACIIONIOKEHHS MPSIMbIX
U IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYKICHUM.
DopMyJIUpOBAHUE  ONpPEACICHUM,  MPU3HAKOB M CBOMCTB
NapayieNIbHbIX W MEPIEeHAMKYISPHBIX IUIOCKOCTEH, IBYTpaHHBIX U
JIMHEHHBIX YIJIOB.

BrimonHeHue TOCTPOCHUS YIJIOB MEXKAY MPSIMBIMH, TNPSMOH U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONMHMCAHUIO M PacllO3HABaHUE
UX Ha MOJIETISIX.

[IpumeHeHne TNPU3HAKOB U CBOWCTB PACIOJOXKEHUS MPIMBIX U
IIJIOCKOCTEM MPHU PELICHUM 3a1a4.

N300paxkeHne Ha pHUCYHKaX U KOHCTPYMPOBAHHE HAa MOMAEIAX
NEPIEeHANKYIIIPOB M HAKJIOHHBIX K  IUIOCKOCTH,  TIPSMBIX,
napajuieNbHbIX TUIOCKOCTEH, YIIIOB MEXAY MPSMOM U MIOCKOCTHIO U
000CHOBaHHE NIOCTPOEHUSI.

Pemenune 3amay  Ha BBIYUCICHHE TE€OMETPUYECKUX BEIHYMH.
OnuceiBaHME PaAcCTOSHUSA OT TOYKU JO IIOCKOCTH, OT INPSAMOM 110
IJIOCKOCTH, MEXAY IIJIOCKOCTSAMHU, MEXAY CKPEIUBAIOLIIUMUCS
MPSIMBIMH, MEXIY TIPOU3BOJIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
dopmynupoBaHHUe U JOKa3bIBaHHME OCHOBHBIX TEOPEM O PACCTOSTHHSIX
(TeopeM cyuiecTBOBaHMs, CBOMcTBa). M300pakeHne Ha ueprexkax u
MOJIENIIX ~ pPacCTOSIHMST W OOOCHOBAaHME  CBOMX  CYXKJIEHHIA.
OnpeneneHne W BBIYMCIEHHE PACCTOSIHUM B MPOCTPAHCTBE.
[Ipumenenue ¢hopMya U TeopeM IIIAHUMETPUH JUISL pellieHHs 3a/1ady.
O3HaKOMJIEHHE C MOHATHEM MapajyiebHOIO MPOESKTUPOBAHUS U €T0
CBOWCTBaMH. dopmynupoBaHue TEOPEMBI 0 TUTOIIAIH
OpPTOTOHAJILHOM MPOEKIMH MHOroyroibHuKa. [IpumeHeHue Teopuu
U1 000CHOBaHMsI TIOCTPOCHUN U BBIUMCIEHUI. APryMEeHTHPOBaHHE
CBOMX CYXJECHHUH O B3aMMHOM pAaCIOJIO)KEHUU MPOCTPAHCTBEHHBIX

duryp

MHororpaHHuKu

Onncanne M XapakTepUCTUKA Pa3IMYHBIX BUIOB MHOTOTPAaHHHKOB,
[IEPEUYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHne MHOTOTPAHHUKOB U BBINOJHEHHE IOCTPOEHUS Ha
M300pakeHUSAX U MOJIETISIX MHOTOI'PaHHHUKOB.

Brruucnenue JMHENHBIX AJIEMEHTOB M YIVIOB B ITPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBAaHHE CBOUX CYXKICHUH.
XapakTepucTrka " n300pakeHne CEYEHMH, pa3BEpTKH
MHOI'OTPaHHUKOB, BEIYMCIICHUE IIIOIIAIEH TOBEPXHOCTEN.
[loctpoenne mnpocTedmnx cedeHU KyOa, NPU3MBIL, HTHUPAMUIBL.
[IpumeHnenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakomieHue C  BHJAMHU CHMMETPUHA B INPOCTPAHCTBE,
dbopMynupoBaHHE OMpEACICeHUH U CBOWCTB. XapaKTePUCTHKA
CUMMETPUH TEJI BPAIlEHUsI 1 MHOTOTPAHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPUH IIPU PELLICHUM 3aad.
Hcnonb3oBaHne NPUOOPETEHHBIX 3HAHUN JJs HCCIEAOBAaHUS U
MOZICJIIMPOBAHUsS HECIIOKHBIX 3aa4.

N300pakeHre OCHOBHBIX MHOTOT'PAaHHUKOB U BBIIIOJHEHHE PUCYHKOB
10 YCIIOBUSIM 3a/1a4
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Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakOMJIeHHE C BHJaMU Tell BpalleHUs, (HOpPMYIHpPOBAHHE HUX
ONpEeCICHUN U CBOMCTB.

@opMyIHpPOBAaHUE TEOPEM O CEUYCHHM Iapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTelbHOM K cepe.

XapakTepucTuka W W300paKCHHE TN BpAIICHHS, WX Pa3BEPTKH,
CEUeHUSI.

Pemrenue 3amau Ha TMOCTPOEHHUE CEUEHUM, BBIUMCICHUE [UJIUH,
paccrosiHui, yrioB, Iulomaneil. IlpoBexeHue Joka3zaTenbHBIX
pacCyXKIEeHHM IPU PELICHUU 3a/1a4.

[IpumeHeHne CBOMCTB CHMMETpUM NpU pPELICHUHM 3a/Jad Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEJL.

N300paxkeHne OCHOBHBIX KPYIJIBIX TEJ W BBINOJIHEHHUE PUCYHKA IO
YCJIOBHIO 33J1a4u

HN3mepenust B reomerpuu

O3HakOMJICHHE C TMOHSATUSMHU IUIOHIAAM U 00beMa, akcuoMamMHu U
CBOWCTBaMH.

Pemenune 3amau Ha BBIUMCICHHE IUIOWAACH TIIIOCKUX Quryp ¢
MPUMEHCHHEM  COOTBETCTBYIOIMX  (opmyn u  (akTtoB  m3
IJITAHUMETPUH.

N3ydeHne TeopeM O BBIYHCICHUU 00BEMOB MPOCTPAHCTBEHHBIX TEII,
pelieHre 3aa4 Ha IpuMeHeHue GopMyIl BEIUMCICHHS] 00bEMOB.
W3ydyenue ¢opMmyn Uis BBIUMCICHMS IUJIOLIAJEH IOBEPXHOCTEN
MHOTI'OTPaHHUKOB U TE€J BPALLECHHUA.

O3HakoOMJICHME C METOJOM BBIUUCICHHUS IUIOMIAAN TOBEPXHOCTH
cdepsl.

Pemienne 3amau  Ha  BBIUKMCICHUE IUIOMIAJEH  MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl 1 BeKTOpBI

O3HakoMJIeHME C TOHATHEM BekTopa. M3yueHue aexkapToBOM
CUCTEMBI KOOPIMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEN, HaX0KIEHHE KOOPIUHAT TOYEK.
HaxoxaeHue  ypaBHEHMH  OKPYKHOCTH, c(epbl, IIOCKOCTH.
Brruncnenue paccTossHAN MEX1y TOUKAMH.

N3yueHne CBONCTB BEKTOPHBIX BEIWYMH, IIPABUI Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPABWI HAXOXKIACHUS
KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, MPAaBWI JIEUCTBUH C
BEKTOpPAaMH, 3a/JaHHBIMHA KOOPJANHATAMM.

[IpuMeHeHHEe TeopuH NpHU PEILICHUH 3a1a4 Ha JECHCTBUSA C BEKTOPAMH.
N3yueHne CKalaspHOTO NPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUsI IMpsMOM U IUIOCKOCTHU. [IpuMeHeHue Tteopuu Ipu
penieHnyn 3a1ad Ha JEHCTBHSI C BEKTOPAMH, KOOPJIWHATHBIA METON,
IIPUMEHEHHUE BEKTOPOB JUIA BBIUMUCIEHUS BEIWYHMH YIJIOB U
pacCTOSAHUM.

O3HakOMJIEHME C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPaCIOJIOKEHUH MPSIMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM
BEKTOPOB

5. OneHo4YHbIe CPeACTBA /sl IPOBEACHUS TEKYIIero KOHTPOJIs yCeBaeMOCTH U

NMPOMEKYTOYHOM aTTeCTAIUN

5.1. Kpurepun oneHku pe3yJibTaTOB 00y4eHHs

5.1.1. Kpurepuu ounenku 1u¢pgepeHINpPOBAHHOIO 3a4eTa
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Onenka sKk3amMeHaropa,
YPOBEHb

Kpurepun

«3auTeHO (OTJIMYHO)»,
BBICOKUH YPOBEHb

00yJaronuics riIyoOKO U MPOYHO YCBOMJI BECh NMPOTrPAMMHBIN
MaTepuas, WCYEPIBIBAIONIC, IMOCIECI0BATEIbHO, TPAMOTHO H
JIOTUYECKH CTPOMHO €ro M3JIaraet, He 3aTPYIAHSICTCS C OTBETOM
MpU  BHIOW3MEHEHWM 3aJaHUsi, CBOOOJHO CIpaBIsieTCS C
3alayaMd =~ M MPAKTHYCCKUMHU  3aJaHUSMH, I[PABUIBHO
00OCHOBBIBAET MPUHATHIC PEUICHUS, YMEET CaMOCTOSTEIHHO
000011aTh ¥ M3J1araTh MaTepuai, He TOMycKasl OIMuOO0K.

«3a4TeHo (XOpo1Io)»,
HOBBIIICHHBIN YPOBEHb

oOyJaroImuiicss TBEpAO 3HAET NPOTPAMMHBIM  MaTepua,
IrpaMOTHO M IO CYLIECTBY M3JIaraeT ero, He JOIYyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, MOXKET
MPAaBUIBHO MPUMEHATh TEOPETUUECKUE IOJIOKEHHS U BiaJeeT
HEOOXOAMMBIMHA yMEHHUSIMH ¥ HaBBIKAMH TIPH BBITOJHEHUU
IIPAKTUYECKHX 3a/1aHuil.

«3a4TeHo
(YAOBIETBOPUTEIBHO)Y,
IIOPOrOBBIM YPOBEHB

o0ydJaronuiics yCBOWJI TOJIbKO OCHOBHOM MaTepHall, HO HE
3HaeT  OTAENBHBIX  JeTaliel, JOMyCKaeT  HETOYHOCTH,
HEJOCTATOYHO  MpaBWIbHBICE  (DOPMYIHPOBKH,  HapylIaet
MOCJIeIOBATEILHOCTh B M3JI0’KEHUH MPOTPAMMHOI0 MaTepuaja
Y HUCIBITHIBAET 3aTPYAHCHHUS B BBINOJIHEHUU MPAKTUUYECKUX
3aJaHUM.

«He 3aureno
(HEY1OBIETBOPUTEIBHO)»

oOyJaroluiicss He 3HaeT 3HAYUTENIbHON YacTH MPOTrPaMMHOIO
MaTtepuaia, JOMYyCKaeT CYIIECTBEHHBIC OMIMOKH, C OOJBIITMMH
3aTpyJHEHUSMH BBINIOJHAET MPAKTUUECKHUE 3a/IaHus, 3aa4H.

5.1.2. Kputepuu o1leHKH IK3aMeHa

OneHka ’K3amMeHaTopa, Kpurepun
YPOBEHb

«OTJINYHOY, BBICOKUM OOyuaromuiics  mokas3ajl  NpPOYHbIE  3HAHMA  OCHOBHBIX
YpOBEHb MOJIOKEHUH Y4eOHOM IUCHMIUIMHBL, YMEHHE CaMOCTOSITEIBHO

pelmare KOHKPETHBIE MPAKTUYECKHE 3aJadd IOBBILICHHON
CJIOKHOCTH, CBOOOJIHO UCIIOJIB30BATh CIIPABOYHYIO JINTEPATYDPY,
JenaTb 000CHOBaHHbIE BBHIBOIbI

«XOpOIII0», MTOBBIIEHHBIN
YPOBEHb

OOyuvaromuiics  MOKa3aJl  MPOYHbIE  3HAHMS  OCHOBHBIX
MOJIOKEHUH Y4eOHOM IUCLHUIUIMHBL, YMEHHE CaMOCTOSATENbHO
peiaTb KOHKPETHBIC MPAKTUYCCKUC 3ada4ur, NPEAYCMOTPCHHBIC
paboueil mporpaMMoii, OpUEHTHPOBATHCS B PEKOMEHJIOBAHHOMN

CIPaBOYHOM  JHUTEpaType, yMeeT NPaBHIbHO  OLEHUTh

IIOJIYYE€HHBIE PE3YJILTATHI.
«YOBJIETBOPUTEIILHO», OOyuvaromuiics T1OKa3ajl 3HAaHME OCHOBHBIX  IOJOXEHHIM
IIOPOTOBBIM YPOBEHD y4yeOHOM JMCUMIUIMHBI, YMEHHE TMOJIy4YUTh C IOMOIIBIO
npernojaBaTens MpaBUJIbHOE pelieHue KOHKpETHOU

MPAKTUYECKOM 3aJjaud U3 YHUClia MPEeTyCMOTPEHHBIX paboueii
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAHHON CIPABOYHOMN

«HEYOOBJCTBOPUTECIBLHO

IIpu otBere oOyuwaromerocss BBIABWINCH CYILECTBEHHBIE
npobensl B 3HAHUAX  OCHOBHBIX  MOJIOKEHUH  yueOHOM
JUCLUIUIMHBI, HEYMEHHUE ¢ IIOMOULIBIO MIPENOoaBaTeNsl MOIy4UTh
MIPAaBUJIBHOE pELICHUE KOHKPETHOW IIPAKTUYECKOM 3aladd U3
Yucia TPEeAyCMOTPEHHBIX pabodeil mporpamMMoi y4deOHOMU
JUCIUILIMHBI
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5.1.3. Kputepun o1leHKH NPOMEKYTOYHOM aTTecTAlluN

OneHka, ypoBEHb

Kpurepuu

«OTIMYHOY, BBICOKUH YPOBEHB

OO6yuarommiics MPaBUILHO OTBETUJI Ha
TeopeTuueckue Bompockl. [lokazan oTianuHbIC
3HaHMA B  paMKax Yy4yeOHOro Marepuala.
[IpaBUIbHO BBIMOTHWI TPAKTUYECKUE 3aJIaHUA.
[lokazan  oOTAMYHBIE YMEHUS UM BIAJCHUS
HaBBIKAMU TPUMEHEHUS TOJIYYCHHBIX 3HAHUM U
YMEHMH MpU pElIeHHH 33/7ad B paMKaxX y4eOHOro
Marepuana. OTBETUSI Ha BCE JOIOJIHUTEIbHbBIE
BOIPOCHI

«XO0opo1o», MOBBIIIEHHBIN YPOBEHb

OOyyarommiics ¢ HEOOJBIIMMH HETOYHOCTSIMU
OTBETHUJI Ha Teoperudeckue Bomnpocsl. [lokaszan
XOpollIue 3HaHUS B paMKax y4eOHOro Marepuaia.
C HeOONBPIIMMHM  HETOYHOCTSMHU  BBIOJHHII
npaktudeckue 3aganusa.  [lokasan  xopomme
YMEHHMS M BIAJCHHUS HABBIKAMH ITPUMECHEHHUS
IIOJIyYEHHBIX 3HAHUW M YMEHUW IIPU PELICHUH
3aJad B paMKkax ydyeOHoro marepuana. OTBeTHI
Ha O0JIBIIMHCTBO JONOJIHUTENbHBIX BOIIPOCOB

«Y 10BJIETBOPUTENEHOY, 0a30BBIN YPOBEHb

OOyuaronuiics ¢ CyIIeCTBEHHBIMH HETOYHOCTSIMU
OTBETWJI Ha TeopeTuyeckue Bompockl. [lokazan
yIIOBJIETBOPHUTENbHBIC 3HAHUS B paMKax y4eOHOTO
Matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMU
BBINIOJIHWJI ~ IIpakTHYeckue 3agaHus. [lokasan
YIOBJIETBOPUTENIbHBIE  yYMEHHUS W BJaJIeHUs
HaBbIKAMU TIPUMEHEHUS IOJIYYCHHBIX 3HAHUM U
YMEHHUI IpH pelIeHUH 3ajjad B paMKax y4yeOHOro
Marepuana. JlomycTua MHOTO HETOYHOCTEH IpU
OTBETE Ha JIONOJHUTENIbHBIE BOITPOCHI

«Hey,[[OBJ'ICTBOpI/ITeJ'IBHO», HU3KHN YPOBCHB

OOyuaromuiics HpU OTBETE HA TEOPETHUYECKHE
BOIIPOCBI WM IIPU  BBIIIOJIHEHUM PAKTHUYECKHUX
3alaHUl  TIPOJEMOHCTPUPOBAI  HEAOCTATOYHBIN
YPOBEHb 3HAHWW M YMEHUH NPU PEUICHUM 3a7a4 B
pamkax ydeOHoro marepuaina. Ilpum oTBerax Ha
JIOTIOIHUTEJIbHBIE  BOIMPOCHI  OBUIO  JIOMYIIEHO
MHOYECTBO HENPABUJIbHBIX OTBETOB

5.1.4. Kputepuu olleHKH KOHTPOJILHBIX padoT

OneHka, Kpurepun
YpoBeHb
«OTJINYHOY, BBICOKUHN PaGora, BeINOIHEHHAS MTOJIHOCTHIO 0€3 OIIMOOK ¥ HETOUETOB
YPOBEHB
«XOpOIII0», MOBBIIEHHBIN Pabota, BhITTONTHEHHAS MMOJTHOCTHIO, HO MPU HAIMYWUA B HEHl HE
YpOBEHB Oosee ogHOW HErpyOoil OIMMOKM M OJHOTO HeAo4eTa, He Oosee
JIBYX HEI0YETOB
«YIIOBJIETBOPUTEIILHO, OOyuaromuiicsi TIPaBUJILHO BBIIOJTHIII HE MeHee 2/3 Bceld
IIOPOTOBBI YPOBEHB paboThI WK JOMyCTHII HE OoJiee OJJHOM Ipy0oii OMMOKU U JBYX

HEJI0YETOB, HE OoJiee 0JTHON TpyOOH M OTHOW HErpyOOil OIMOKH

«HEYAOBJIETBOPUTEIBHO» OOyuaronuiics IpaBUJIBHO BBIIOJIHEHO MeHee 2/3 Bceil paboThl
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5.1.5. Kputepuu onieHKH YCTHOT0 onpoca

O1nieHka, ypoBeHb

Kpurepun

«OTINYHOY, BBICOKUI
YpOBEHB

BricTaBnsiercs, ecnu 00ydaromuics MOCIENI0BATEIbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO W 0€30IMO0YHO H3JIaraeT y4eOHBIN
MaTepuai; JaeT OTBET B JIOTHYECKOH IOCIIeIOBATEILHOCTH C
UCTIOJIb30BAHUEM  NPUHATOW  TEPMHHOJIOTHUH;  IOKAa3bIBAaCT
MOHMMAHHUE CYITHOCTH PACCMATPUBAEMBIX MOHSATUM, SBICHHUNA U
3aKOHOMEPHOCTEH, TEOpHUi, B3aMMOCBS3€H; YMEET BBIICIAThH
[JIABHOE, CAMOCTOSTEIBHO IMOATBEPXKAATh OTBET KOHKPETHBIMH
npuMepamu, (akramMH; CaMOCTOSTEIILHO  aHAIU3UPYET |
000011aeT TEOPETUYECKUN MaTepuait, CBOOOTHO YCTaHABIMBAET
MEXIIPEIMETHBIC (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHWUN) U
BHYTPUIIDEIMETHBIE  CBSI3U; YBEPEHHO M  0€301IMO0YHO
NPUMEHSET TMOJIyYCHHbIC 3HAHHMS B PEUICHUM HOBBIX, paHee He
BCTPEUABIINXCS 3a/1a4y; PalMOHAIBHO WCIIOIB3YeT CIPABOYHBIC
MaTepHallbl, YyUEOHHK, JIOTIOJTHUTEIIHLHYIO JUTEPATypYy,
MPUMEHSICT YIIOPSIOYCHHYIO CHUCTEMY YCIIOBHBIX 0003HAYCHHI
NPU BEJCHHUU 3aIUCEH, CONMPOBOXIAIONIMX OTBET; JONYCKaeT B
OTBETE HEJO0YETHI, KOTOPHIE JIETKO HCIPABISICT MO0 TPEOOBAHUIO
peroiaBaTels.

«X0opo1Io», MOBBIILICHHBIN
YPOBEHD

BeicraBisiercsi, eciii 0Oy4YarOMIMKACS MOKA3bIBAET 3HAHUE BCETO
M3YYEHHOTO y4eOHOro Marepuana; JaeT B OCHOBHOM
IpaBWIbHBIM  OTBET, y4yeOHbIH  Marepuajg  H3Jaraer B
00OCHOBAHHOM JIOTMYECKOM MOCIeI0BaTEIbHOCTH, INPH 3TOM
JIOTIyCKaeT OJIHY HerpyOyioo omuOKy uiau He Oosee ABYyX
HE/I0YeTOB B  HCMOJb30BAaHUM  TEPMHUHOJIOTUU  Yy4eOHOTro
npeaMera, KOTOpble MOXET HCIPaBUTb CaMOCTOSITENBHO;
aHaU3UpyeT U 0000IaeT TEOPETUUECKU MaTepuall; cooIoaaeT
OCHOBHBIE€ TIpaBWJIa KYJIbTYpPbl YCTHOW peuM; IpPUMEHSET
YIOPSIOYCHHYIO CUCTEMY YCJIOBHBIX 00O3HaU€HUH MpU BEJCHUU
3anuCel, COMMPOBOXKIAIOIINX OTBET.

«Y 10BJIETBOPUTENBHOY,
0a30BbIil YPOBEHD

BeicraBisiercs, ecnu o0ydaromuiics: 1€MOHCTPUPYET YCBOEHUE
OCHOBHOTO COJIEp KaHMsI y4eOHOro mMarepuana, UMeeT MpoOebl,
HE TMPEMsSTCTBYIOLIME JajlbHEHIIeMy YCBOCHHMIO Y4eOHOTo
Marcepuaia; NpUMCHACT IIOJYUCHHBIC 3HAHUA IIPU OTBETC Ha
BONPOC, aHAIM3€e NPEJIOKEHHBIX CHUTyalluid 1o obpasiy;
J0IMyCKaeT OIIMOKU B HCIIOJIBL30BaHUHA TEPMHHOJIOTUHA yqe6H0r0
npeaMeTa; TMOKa3blBaeT HEJOCTaTOYHYI0 C(OPMHUPOBAHHOCTH
OTACNbHBIX 3HAHUW W yMEHHWH; BBIBOABI U  000OIICHHS
apryMeHTHpyeT ci1a0o, TOMYCKaeT B HUX OIIMOKH; 3aTPYAHSAETCS
npu aHanmm3e W 0000meHnH Y4eOHOro Marepuana; JgacT
HEMOJIHbIE ~ OTBETbl HAa  BONPOCHl  NpenojaBaTeis MU
BOCIIPOM3BOIMNT COJICPKAHHWE paHee NPOYUTAHHOTO Y4eOHOTO
TEKCTa, C1ab0 CBA3aHHOIO C 3a/JlaHHBIM BOIPOCOM; HCIOJb3YET
HEYIOPS/IOYEHHYI0 CHCTEMY VYCIOBHBIX O00O3HAaUYeHWH TIpu
BEICHUU 3aIMCEH, COMPOBOXKIAIOIINX OTBET.

«HeynoBineTBOpUTEIBHOY,
HU3KUU YPOBEHb

BricTaBnsercs, eciu OOyYarOIIMICSA: HE PACKPBLI OCHOBHOE
COACPpIKaHUC y‘-I€6HOFO Marcpurajia B HIpcAciax IMOCTAaBJICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSATh UMEIOLIUECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOTIPOCOB U 33124 10 00pasily; JOMYCKaeT B OTBETE
Oonee ABYyX rpyObIX OMIMOOK, KOTOPHIE HE MOJXKET HCIPABUTH
JAAXKE IIpHU MOMOIIN 06y‘-IaIOH_[I/IXCSI 1 IpCTIoAaBaTCIIsd.
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5.2. OueHoYHbIe CPeICTBA /sl IPOBEAeHH TeKYIEero KOHTPOJISA yCIeBaeMOCTH
5.2.1. Bonpochl 1Jis1 KOHTPOJIBHBIX padoT

1. PezynpraToM okpyriieHus umucia 1,1763 ¢ TOUHOCTBIO 1O COTBIX SIBJISIETCS YHUCIIO:
1) 1,18,
2)1,17,
3) 0,18,
4) 1,20,
5) 1,176

2. BeimosiHuTE NIEHICTBUS:

ol o 1.2
8 8 15 15

3. Bemmonnure aeiicreus: 1,2 + (1, 05-0,4- 1,5).

4. BRIOJIHUTE JIEJICHUE: 11% : 3£.

5
5. Haiinure 3HaYeHNE BBIPAKEHUS:

(3v5)
a) 15
6) 1|I'3|; .24 g3 :
B) 1|I|29e .52, 34

6. Ynpocrure: a

8

3 5 5 1
7. Yopocrure: a*6? | al?¢ ®

3 5 5 1
8.Ympocrure: a*6?* 1| at?¢ 8

9. Beruuciure:

a)(5+i)—2+3i),
4i

0)—.

)1+ i

10. HaiimuTe o6nacTh onpeneneHus GyHKIUE U 061acTh 3HaUeHHH GyHKIHN y = /16 — x° .
11. IIpoBepbTe GyHKIMIO HA YETHOCTD J = X*+ X.
12. Haiinute Hynu GyHkmun y = x+/x —1

13. Tlo rpaduky HekoTopoii hyHkiuu y= f (X) HaliAUTE MPOMEKYTKH BO3PACTAHUS




14. Tlo rpaduky ¢pynknuu y= f(X), n300pakeHHOMY Ha PUCYHKE OIPE/ICIUTE, SBISCTCS JIN
GyHKIMS YeTHON Wi HeueTHOH. OTBET MOSICHUTE.

a)

y“

1

0)

-]

[E
Xl

T) ‘\&r

1A,
1 X

st

15. Tlo rpaduky pyukipu y= f(X), n300pakeHHOMY Ha PUCYHKE OTPEICIIUTE:
a) IPOMEXXYTKH BO3pacTaHus U YObIBaHHSI JaHHOW (QYHKIIHU;
0) ee HaMEHbIIIEE 3HAYCHHE;
B) HYyJIU (DYHKLIUH.

16. Haiigute MHOXXECTBO 3HAYCHU (DYHKITUU:

a) y:2x_2;

1 X—2
oy
1 X+1
B) y:_iaj :

17. Haiingute 06macTh onpenencHus QyHKIIHH:
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a) y=log,(2x-6)
6) y =log, (1-4x)

3
18. Pemute ypaBuenwue: 10gz(2x-1) = 3.

19. Pemmre ypasnenue: 27" = a1

1Iog34
20. Beruucnure: 32

21. Pemure nepasencto: 8% >%

22. Beauciute: 16%%°%1°

23. Pemmnre HepaBenctBo: 10ga(7 — X) < 3.

24. Pemute ypaBHenue: 752 — 14 - 7 =5,

25. Pemmre nHepaBenctso: l0g7 (x — 1) < log7 2 + logz 3.

26. Haiinute nmpon3BoaHy0 QYHKIUU: y =X + e,

27. HaiinuTe 3HaueHne Npou3BoHON GyHKIUU: y =e* B Touke Xo = 0.
28. Haiinure mpou3BOAHYIO0 QYHKIUHU: Y = et

29. Pemute ypaBHeHHE: COS5X —C0S9X = 3sin 7X,

30. Pemmre ypasHenue: SIN2X = J2sinx.

31. Pemmre ypasuenne: SINSX - COS3X = SiN6X - COS2X.

2 . . 3
32. Pemre ypaBHenue: COS” X — 3SINX - COSX = Sln?.

33. Pemmnre ypaBHeHHUe: 5sin? X — 4 coSX - SiN X + 3¢0s> X = 2.

34, Peumnre ypasuenne: /3 cos? X — sinx - cosx = 0.

. 2
35. JIoKa)HTe TOXKIECTBO: 1-sin 2« — (1_ tga} .

1+sin2a \l+tga
_1+4sin2a

36. JlokaxuTe TOXKIECTBO: tg (Z +a)=
4 cos2a

37. Jlokaxure TOKIECTBO: 1 —sin? o — cos? o = Esinz 20

38. Ilon xakum yrmom k ocu  (OX HakIOHeHa KacarelibHas, MPOBEIACHHAs K KPHBOI

y:x3—x2 —7x+6 BTouxy M y(2; —4)?
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Inx +2
39. Haiitu TOuKM 5KCcTpeMyMa QyHKIMHU: ) = ——— .

X

40. Jloxazats, uto pynkuua Y = X + BO3pacTaeT Ha BCEH YMCIIOBOM MPSIMOM.

1+x2

2 4 2. Haiitu cymmy Kopreii ypasuenus f (x) = f'(x).

41. ano: ¢ (x) _ ;
—X

N 3 N
42. Vccnenyiite pynkiuio Yy =x° — > x* +3 Ha MOHOTOHHOCTb M 3KcTpeMyMbl. Haiinute

HauOosbIlIee 3HaYeHHe (PYHKIIUU Ha OTpE3Ke [— 1; 1].

43. BeIYMCIIMTE WHTETPAI:
2
2
a) || 2x* —4x+ = |dx
[[2 -0

6) [ (Vx —¥/x)dx

sin3xdx

— w3

B) 0
44. Beraucnure 1ionaab GUrypsl, OrpaHHYEHHON THHHUSIME: Y = 6+ X — X2, y =6-2X.

45. Tloctpouts ceuenne BKL. Touku K u L — cepenuns! pedep. Jlokaxure, 4TO OCTPOSHHOE

CCUCHUC — MapaJlJICJIOTpaMM.
Bl C1l

N RN
"N

A D

46. Haiinure mmomane rpann ADC. Peopa AB, BD, BC — paBHBI 1 Bce IJIOCKHE YIIIBI TIPH
BepinHe D — npsiMele.

B
47. B ocnoBanuu nupamuasl SABCD napamnenorpamm. [IpoBectu ceuenue uepes pedpo AD u
touky K pedpa SC. O0bsacHUTBH, Kakast PUTypa MoJydnaach B CEYCHUU.
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D

48. IToctpouTs ceuenue miockoctbio PTN, rie Touku P u T — cepeaunnt pedep AS u BS.

OOBsACHUTD, Kakas pUrypa MoIydnIach B CCUCHHH.
s

B

49. TTocTpouth ceuenue miockoctbio NMP.
M

N

50. IToctpouTts ceuenune ACP, rae P — cepennna pedpa. O0bACHUTD, Kakas (pUrypa noxydniach

B CCUCHUU.
Bl Cl
P
D1
Al M
K
B C

5.2.2. YcTHblii onpoc

1. Yto Takoe oObIKHOBEHHAs Ipo0b? 3anuch 0OBIKHOBEHHOU qpoOu. OCHOBHOE CBOMCTBO
npobu. [TpuBecTr mpumMepsl.

2. CroxeHue | JieJieHne 0ObIKHOBEHHBIX Apo0eil ¢ pa3HbIMH 3HaMeHaTtessiMu. [IpuBectu
IPUMEPHI.

3. YMHOXEHHE W BBIYUTAHHWE OOBIKHOBEHHBIX JpOo0ei ¢ pa3HbIMU 3HAMEHATEISIMHU.
[IpuBecTu npumepsl.

4. Yro Takoe necstuuHas ApoOb? 3amuch necATHUHOM npodu. [IpuBectu mpumMepsl.
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5. CroxeHue u AeJICHUE JeCATUYHBIX apooei. [IpuBecTu mpumepsl.

6. YMHOXEHHUE U BRIYUTAHUE JIECATUYHBIX pobeit. [IpuBecTu mpumepsl.

7. Yto Takoe anredpandeckas apoos. [IpuBectr mpumepsl.

8. OcHOBHOE CBOWCTBO anrebpanyeckoit a1podu. [IpuBectu mpumepsi.

9. CnoxeHue u genenue anredOpandeckux apoodeil. I[lpusectu mpumepsl.

10. Beruntanue U yMHOKEHHE anredpandeckux apooeid. [IpuBectu mpumepsl.

11. Yro Takoe cTeneHb ¢ HaTypalbHbIM NoKa3aTeneM? CTeneHb MOJI0KUTEIbHOTO YHCIa
¢ moObIM mokazateneM. CTeneHb OTPHUIATEIBHOTO YHCIa C YETHBIM MokaszareneMm. CTemneHb
OTPHLIATEJILHOTO YKCIIa ¢ HEUETHBIM NoKazateneM. [IpuBectu npumepsl.

12. CmoiicTBa cTeneHH ¢ [eIbIM TToKa3aTeneM. [IpuBecTu mpuMepsl.

13. Yrto Takoe ypaBHenue? Kopuu ypaBHeHua? UTo 3HAYUT pemIUTh YypaBHEHHE?
IIpuBectu npuMepsl.

14. AnroputMm peuenus ypaBHeHU. [IpuBectu npumepsl.

15. Anroputm pemienust ApodHoro ypaBHeHus. [IpuBectu npumepsi.

16. KBagpaTHblii KopeHb. ApudMeTHuecKuil KBaJpaTHblii KopeHs. [IpuBecTu npumepsl.

17. CroiicTBa apu(pMETHIESCKOTO KBaIpaTHOTO KOpHs. [IpuBecTH mpumepsl.

18. YpaBHenue x% = a u ero KopHu. [IpuBecTH HpUMepHL.

19. CpoiicTBa kBagpaTHBIX KOpHEH. [IpuBecTn mpumep.

20. KyOuyeckuii kopensb. [IpuBectu nmpumMepsi.

21. JlaliTe onpeneicHUe YUCIOBOW (DYHKIINH.

22. Yto Takoe apryMeHT QpyHKuuu?

23. Yro HazpIBaeTcst 00JIaCThIO onpeaeneHust QyHKIun?

24. Yto Takoe obnacTh 3Ha4eHUs PpyHKUIHUN?

25. Yro HazpIBaeTcs TpagukoM QyHKIIHN?

26. Kakue nmpeoOpa3oBanus rpaduxos ¢pyHkuuii Bel 3Haete? Ilepeuncnure.

27. JlatiTe onpenencHue YETHON (yHKITHH.

28. Kakas ¢yHK1Ms Ha3pIBaeTCs] HEUETHOM?

29. HazoBute ocobeHHOCTh Tpaduka 4E€THON QyHKIHH.

30. KakoBa ocoO0eHHOCTb rpaduka Heu€THON QyHKIUN?

31. Kakast hyHKIHSI HA3bIBAETCS TIEPHOAMUECKON ?

32. Kakas ¢yHKIMs Ha3bIBaeTCs Bo3pacTarolieil Ha MHoxecTBe P?

33. Kakas ¢yHKImst Ha3pIBaeTCs yObIBaromield Ha MHOKeCTBe P?

34. Kakas Touka Ha3bIBaeTCs TOUKOM MUHUMYMa (QyHKIHH?

35. Kakast Touka Ha3bpIBaeTCsS TOUKOM MakCUMyMa (yHKIIUHU?

36. Kak Ha3pIBAIOTCS TOYKHA Max U min?

37. ChopmynupyiiTe onpeaeneHue Jjoraprugma, OCHOBHBIE CBOWCTBA JIOrapru()MOB.

38. Uro Takoe pajuaHHas Mepa yriaa?

39. ChopmynmupyiiTe OCHOBHBIC TPUTOHOMETPHYECKHE TOXK/IECCTRA.

40. Pemenue npocTeHIIUX TPUTOHOMETPUUECKUI ypaBHEHU.

41. [atiTe ompenereHue MPOU3BOAHON (PYHKIHMHU, CHOPMYIUPYHUTE OCHOBHBIE TPaBUIIA
Qg epeHIpoBaHus.

42. YpaBHEHHUE KacaTeIbHOH K TpaduKy ¢ yHKITHH.

43. ChopmynupoBaTh CBOMHCTBA Mapasiesenunena

44. Jlats onpeneneHue TeTpadapa. Ha3BaTe ero ajnemMeHThI

45. Jlatb onpeneneHue napauienenuneaa. HazpaTb ero aneMeHTsl

5.3. OueHo4YHbIe cpeAcTBa s NPOBe/IeHUsI IPOMEKYTOYHONH aTTeCTAlMU
5.3.1. Bonipochl 1J151 MPOMeKYTOYHOH aTTeCTAlMH

1. Ilenble ¥ panMOHaANbHbBIE YNCIA.
2. JleicTBUTEIIbHBIC YHCIIA.
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3. [IpubnmxeHHbIC BEIYUCICHUS.

4. KoMIJIeKCHBIE YHCIa.

5. Apudmerrueckue ornepanuu HaJl KOMIUIEKCHBIMU YHUCTaMH.

6. OO6macTh ompeneleHus W MHOXKECTBO 3HAa4YeHW, rpaguk (YHKIUU, TOCTPOSCHUE
rpadukoB QyHKINHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

7. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh (PYHKIIUH.

8. O6nacTh onpeeneHus U 00JaCTh 3HAYCHUH 00paTHON YHKITHH.

9. I'papux obpatHOi PpyHKIHH.

10. Kopens n-oit cTeneHu.

11. KopHu HaTypaiabHOW CTENEHU U3 YUCIIa U UX CBOMCTBA.

12. TIpeoOpazoBaHre HPPALMOHATBLHBIX BEIPAKCHHH.

13. Crenenu ¢ panoHaJIbHBIMU TOKA3aTENISIMU, UX CBOMCTBA.

14. TIpeoOpa3oBaHue CTENEHHBIX BHIPAKEHUMN, UCIIONB3YsI CBOMCTBA CTETICHEH.

15. Crenenu ¢ neficTBUTEIbHBIME [TOKA3aTEISIMH, UX CBOMCTBA..

16. Jlorapudm. OcHOoBHOE JorapuPMHUUECKOE TOXKIAECTBO.

17. lecaTrdHbIC U HATypaIbHBIE JIOTAPHU(PMBI.

18. IlpaBuna nericTBHii ¢ Jorapudmamu.

19. Onpenenenne nokasareabHON (QYHKINH, €€ CBOICTBA U rpaduK.

20. Onpenenenus norapudpmMudeckoit pyHKINHU, ee CBONCTBA U rpaduK.

21. PemeHue TpPOCTEHIINX TIOKA3aTENBHBIX W JIOTAPH(PMHUYECKHX YpPaBHEHUH W
HEPABEHCTB.

22. PajiuanHas Mepa yria.

23. Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIa.

24. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIAECTBA.

25. ®opMyIibl IPUBEICHUS.

26. ®OpMYITBI CIIOKESHHUS.

27. CuHyC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.

28. CuHYyC ¥ KOCHHYC JIBOWHOTO yTJIa.

29. ®opMyIibl TOJIOBUHHOTO yTJIa.

30. IIpeoOpa3oBaHuEe CYMMBI TPUTOHOMETPUYECKHX (YHKIMIA B TNPOU3BEICHHE WU
IPOMU3BEACHUS B CYMMY.

31. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YUCIIa.

32. [IpocTeiinie TPUrOHOMETPUYECKHE YPaBHEHUSI.

33. [IpocrTeiimyie TPUrOHOMETPUYECKIE HEPABEHCTBA.

34. Tpuronomerpuyeckre GyHKIIMU, X CBOUCTBA U TPaQHKH.

35. OOpaTHbBIE TPUTOHOMETPHUYECKUE (PYHKITUH, X CBOWCTBA M rpadUKH.

5.3.2. 3apanus aas nudgepeHIIIPOBAHHOIO 3a4eTa

3aganue Ne 1. PazBuTne NoHATHSA O YHCJIE

1. BeinonuuTe neHCTBHA: 81 +2 4_ 3.

3,3

2. BeimosHuTE N1EHCTBUS: 12.12.
4 7
3. BeimoaauTe aeiicTBUA: — - l - i .
9 16
8,4
28-12

5. Hano: z; =3+1, z, =—1+3i, Torga Moaysb NPOU3BEACHUS | Z; - Z, | paBeH ...
42

4. BBITOITHUTE NEUCTBUA:



6. KomruiekcHoe uuciao 1+2i B TpUroHOMETpHUYecKou (opme r(COS(p+iSin (0) uMeeT
MO/IyJIb, PABHBIH ...
1)5
2) V3
31

4) 5

3aganue Ne 2. @yHKIMH, KX CBOMCTBA U rpapuKkn

1. Ha ogHOM U3 ClEeIyIOMIMX PUCYHKOB H300pakeH rpaduk HeYeTHON QYHKIMHU. Y KaKUTE 3TOT
PHCYHOK.

3) 4 TRV

2. YKaXnUTe MHOKECTBO 3HAUCHU I
¢byHkuMy, rpaduK KOTOPO M300paxeH
Ha PUCYHKE.

H[-3;7)

2)[-3; —2] U [2; 5]

3) [—4; 3]

4[4 —1)u(-1 3]

3. Haitnure obiacth onpeneneHus GyHKIIMH f (X) =

43



1) [0; 3) U (3; +x)

2) [0; + )

3) [0; 81) U (81; +)
4) (—o0; 81) U (8L, + )

4. Vxaxure rpaduk GyHKIMH, Bo3pacTaroiieii Ha otpeske [—3; 2].

>

1) y 2)
\
o 1 A’ /
/ —~
3) \ ’ 4 \\\\
1
l -
\ 0 4
\ /'

Y

’/

5. Ykaxure rpaduk HeueTHO! (QyHKIUU.

y A
1
0 -
- 4 ]_ X
-1
1)
y A
1] 1
10 X
2)
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y A
L7
0
. X
Vi
/
[
3)
yA
/' N\ |1
1 N1L X
LN 7 4
4)

3aganue Ne 3. Kopumu, crenenu u gorapugpmsol

1 1
9m2-m 2

m—3

1. Yopocrture BbipaxeHue:

1) 9m’
2) 9m
3)9
il
m6

2. Beraucnure: \/4 48.-27 .
1) 36;
2) 18;
3) 6;
4) 12.

2

3. HpCI[CTaBBTC B BUJC CTCIICHU BLIPAKCHUC! 5 3. 5
8

1) 259
8
2) 59
3) 252
4) 52

4
3
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3

4. Berauciure: 252 — 0,25,
1) 37,25;
2 14,75:
3) 124,75;
4) 26,25

5. YIIpocTUTE BEIPAXKEHHUE: 3\/ 25h2 A 5b% .

1) 5b°
2) 25b

3 Y5n?

4) 5b

6. Haiiute 3Ha4YCHIE BBIPAKCHHS I095 b, ecim logsg b3=o.

1) 27,
2) 6;
3) 3;
4) 12.

7. Berancimure: log, 0,04+ 2log, 5.
1)0;
2)3;
3) -1,
4) log25.

8. Haiinure 3nauenue log,(9b), ecomlog; b=>5.
1) -8;
2) 10;
37,
4) 25.

0,5x-1
l 1
9. VKaKuTe MPOMEKYTOK, KOTOPOMY TIPHHAUICKUT KOPEHb YPaBHEHHUS (— =4.

1) [- 3;- 1),
2)[- 1, 1),
3) [1; 3);

4) [3; 5).

10. YkaxuTe MpOMEKYTOK, KOTOPOMY TIPUHAIIICKUT KOPEHb YPaBHEHHSI
log, (x +1) = log, (3x)

1) (-~ o0;-1)

2) (-1,0)

3) [-10]

4) (O; + oo)
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11. Cpenu 3agaHHBIX QYHKIMA YOBIBAIOIITUMU SIBJISTFOTCSI:

T X
1) ylz[gJ
l X
2) Y2 :(Ej

=X
3) Y3 = 5
X+3
4) Y4 = —(Zj
6
5) y5 — 2X+1 _3
6) Yo = —2*

12. Ykaxute rpadguk QyHkimu, 3aganHoii popmynoit  y =0,5".

13. VkauTe MHOKECTBO 3HAYeHUN QyHKmm: Y = 2 X5,
1) (5; + o0);
2) (0; + 0);
3) (— o0; + 0);
4) (7; + ).

14. Jlorapudmuueckoit He aBnsercss GyHKIUS, 3aaHHas GOPMYIIO:

1) y=|og1x

2
2) y=log ;/x
3) y=2"

2y y =log,|x|

5) y =log ; X

6) y =logys (—x)

15. JIns xakoil W3 yKazaHHBIX (YHKIMHA OONAcThIO OIpPENCNICHUS SIBISIETCS TNPOMEXKYTOK

(2;+oo)
1) y=log,(x—3)

2) y= Ing (gj
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3) y=log,(2—-x)
4) y=log, (x-2)

5) y=Ilg(2-x)
16. YkaxuTe prUCyHOK, Ha KOTOPOM H300pakeH rpaduk pyHKIUN
a) y =log, x;
4
6) y=Ilog, x.
1)
y
A
I~
0 :1 » X
2) y
A
/1‘
. > X
0 1
3)
A Y
11
» X
0 1'\
4)
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11

5)

1‘ /-
¢ » X
1

17. ®ynkuus 3agana rpaguKoM:

y

A

10
0/1 v X

VYkaxuTe 00JIaCTh OMpPECTICHUS:
1) (—oo; + oo)

2) (0;+00)
3) (01]

4) (l;+oo)
5) [l;—i—oo)

18. Vkaxkure Bce 3HaUEHHUs apryMeHTa, Ipu KOoTopsiX Gpynkims Y =19 (X + 2) +1g (3 — X)

omnpejieeHa:
1) (-2;3)
2) (—90;—2)U(3;+)
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3) (=2;+)
4) (—00;3)
5) (3;+)

19. Haiinure MHOecTBO 3Havenuii pynkuuu Y =0,5+109,, X :
1) (o0 +o0)
2) (-2;0,5)
3) (0,5;+ )
4) (—0;0,5)(0,5;+ o)
5) (0;+)

20. I'pacdux dpyukumn Y = 109, X mosxer 6bITH nony4en u3 rpaduka Gpynkmun Y =109, X :
3
1) cMMMETpUYHBIM OTOOpaKEHHEM OTHOCHUTENIBHO ocu Oy ;
2) CUMMETPUYHBIM OTOOPaKEHUEM OTHOCUTEIBHO ocH OX ;
3) cxaTueM oTHOCUTENbHO ocu OX ;
4) pacTsykeHueM OTHOCUTEIbHO ocu OX ;
5) ocTaHETCs TEM Ke.

21. Ha ogHOM U3 pucyHKOB H300paxeH rpadux ¢pyakimu Yy = log 3 X.

VYKaxXuTe 3TOT PUCYHOK.

7
|
1[\
X
ol 1 -
1)
7
1 m—
0l /1 X
|
2) '
vA
1
o1 x
3)
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4)

3aganue Ne 4. OCHOBBI TPHTOHOMETPHH
. . T
1. Ynpocrute Boipaxenue Sin o.Sin 20 + COS(E + @) + COS oL COS 20, .

1)0;

2) 2cosa,;

3) cosa + sina,;
4) cosa — sina.

2. YIIPOCTHTE BBIpAKEHUE 3C082 X +3sin 2 X—6.
1)1,

2) -5;

3) 3;

4) -3.

3. Haiiaure tgo., ecim COS oL = T ca<0

. Haiiour , €CIH =— u-—— :
J5 2

1) 0,5;

2) 2;

3) -0,5;

4) -2.

J3

=

T
4. PemnTe ypaBHEHHE COS(E + Xj =

17T
i 1€+7zn, nezZ

1) (-1)
2) J_r%+27zn, neZ

17T
”1§+7zn, nez

3) (-1)
4) (—1)”%+7zn, neZ

5. Pemmnte ypaBHeHue SiN3X = =.

N[

HEp"-E4 2 Z
) (1) 9+3n,ne
2)i%+2—§cn,nez
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) (D"-L+Ln nez

18 3
4) i%+2—§n, neZ

8. Haiimute kopeHb ypaBHeHHs SIN2X — 4C0SX = 0, mpuHauIexKaIuii otpesky [27; 37).

yIn

3
5n

2) 2
On
3 4
13n
4 6
9. Ha pucynke n300pakeH rpaguk GyHKINH:

A

i
i
I
l
!
1
1
1
I
i
I
l
!
:
37|Z' - TTh

3 , - = 3 > X
N 2 2
1) y =CtgXx;
2) y=sinx;
3) y=19x;
4) y =—1gx;
5) y=tg2x.
10. YkaxuTe HanbobInee 3Hauenne Gpyakuun Yy =1—C0S3X.
1) 1;
2) 2;
3) 0;
4) 4.

11.Yérnas wiu neuétHas Gpynkius f (X) =1+cosx?

1) u€tHas;
2) Heu€THas;
3) vy y€THAs, HU HEUETHAS.
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12. Haiinmute MHOXKECTBO 3HaUYEHUH QyHKIIMH y =SinX+2.

1)[-1,1]
2) [0; 2];
3) [1;3];
4) [2; 3].

OO ~NOoO O WN P

5.3.3. Bompocsl AJis1 3k3aMeHa

. Ilpenen nocnenoBarensHoctu. [Ipenen pyHkumu.

. IlonsiTHe 0 MPON3BOAHON PYHKINH, €€ TEOMETPUIECKUNA U (PU3HUUECKUI CMBICI.

. IIpon3BoHBEIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

. YpaBHEHHE KacaTeJIbHOM.

. Bo3pacranue u yobiBanue GyHKIMHA. DKCTPEMYMBbI (DYHKITHH.

. Bropas npousBozaHas, ee reoMeTpruecKuil U (U3NIECKUNA CMBICII.

. [IpuMeHeHre TPOU3BOTHOM K HCCIICIOBAHUIO (DYHKITUH M IIOCTPOCHHUIO TPApUKOB.

HpI/IMepLI HCIIOJIB30BaHUA HpOHSBOHHOﬁ AJI1 HaXOXACHUA HAWJIYUYIICTO PCHICHUSA B

MPUKJIAAHBIX 3aJa4dax.

10
11
12
13
Tpaneuuu
14
15

. IlepBooOpa3zHas, MpaBUI0 HAX0XKICHHUS, OCHOBHOE CBOMCTBO 1epBOOOPA3HOM.

. HeonnpeneneHHBIM U ONpeeeHHbIA U HHTErPall.

. ®opmyna Hetorona—IJleitOHuia. Berancnenme nHTerpaioB.

. [IppuMeHeHne onpeaesIeHHOro HHTErpala Juisi HaXOKACHUS IIJI0IA I KPUBOIMHENHON
. PaBHOCHJIBHOCTH ypaBHEHUI.

. OCHOBHbIE TIpUEMBI pPEIICHUs ypaBHEHUH (paszioKeHHE Ha MHOXHTEIH, BBEJCHHE

HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TpadUUECKHUil METON).

16
17
18
19
20
21

. CucreMsl ypaBHEHHH. PaBHOCUIIBHOCTD CUCTEM YPaBHEHH.

. PaBHOCMIIBHOCTH HepaBeHCTB. O01aCTh JOMYCTUMBIX 3HAUEHUN HEPABEHCTB.

. OCHOBHBIE IPUEMBI PEIICHUS HEPABEHCTB.

. OcHOBHBIE IOHATHS KOMOMHATOPUKH.

. 3a/1a4M Ha MOJICYET YUCJIa Pa3MEILEHUH, IEPECTAHOBOK, COUETAHUM.

. CobbITHE, BEPOSITHOCTh COOBITHS, CIOKEHUE U YMHOKeHHE BeposTHOocTel. [lonsTue

0 HE3aBHCHMOCTH COOBITHIA.

22

. IlpencraBnenue AaHHBIX (TAaOJUIBI, AWArpamMMbl, Tpaduku), BBIOOpKA, CpeaHEe

apI/I(I)MCTI/I‘-ICCKOC, MCJlMaHa, MOoJa psaa. ITonsTue o 3agavyax MaTeMaTUIECKOM CTaTUCTUKU

23
24
BEKTODA.

25.
26.
27.
28.
29.
30.
31.
32.
33.

. B3anMHOe pacnonoxenue npsMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
. Cnoxxenue 1 BIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. KoMmninaHnapHbie

KoopaunaTsl TOUKH 1 KOOpAMHATEI BeKTOpa. CKalsIpHOE NPOU3BEAEHUE BEKTOPOB.
Bepmmnsl, pedpa, rpaHi MHOTOIpaHHUKA.

ITpusma. IIpsimas u HaknoHHas npusma. [IpaBuibHas nmpusma.

[Tapannenenunen. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

[nnuHap 1 KOHYC. Y CEeYeHHBIH KOHYC.

OcHoBanue, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yroIas, pa3BepTKa.

OceBble ceYeHUS U CEYCHHUS, TapAJUICIbHBIE OCHOBAHUIO.

[ap u cdepa, ux ceueHus.

5.3.4. 3apanus a4 d3K3aMeHa

3aganmne Ne 1. DeMeHTbI KOMOMHATOPUKH
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1. Wmeercs Tpu Tpynmbl CTyIEHTOB: B mepBoi 11 yenoBek, Bo BTOopoi 18 demoBek, B
Tperbeid 20 yenoBek. KommuecTBo crioco60B BRIOOpa TPOWKHU CTYACHTOB, B KOTOPOU MO OJHOMY
CTYIEHTY U3 Ka)KJOW IPyMIIbl, PaBHO. ..

1.11-18-20;
5 11+18+ 20 .
e
11-18-20 .
Ty
4.11+18+20.
2. YUucno cnoco00B MOCTaBUTH S5 YETIOBEK B OYEPEIb PABHO. ..

3

3. B cnoBe «WORD» wmenstor mectamu OykBbl. Torja KOJIMYECTBO BCEX BO3MOKHBIX
Pa3IUYHBIX «CJIOBY» PaBHO. ..
1.8;
2. 16;
3. 4;
4.24.

4. B xopoOke 6 1BeTHbIX Kapanaameil. Yucio cnoco0oB BEIOpATh TPH U3 HUX PABHO. ..
5. Yucno crnoco6oB BeIOpaTh U3 rpynmnbl B 20 CTYACHTOB CTAPOCTY U 3aMECTUTENS PaBHO. ..

6. U3 amuka, rae Haxoautes 15 netaneit, mpoHyMepoBaHHBIX OT 1 10 15, TpeOyercs BEIHYTH
3 neranu. Torma KOJIMYECTBO BCEBO3ZMOXKHBIX KOMOUHAIIMI HOMEPOB BBIHYTHIX JIeTalIel PaBHO. ..
151
STIL
151
31121
3. 31,
4. 151,
7. Yucno Tpex3HAYHBIX YHUCEN, KOTOPhIE MOXHO COCTaBUTh U3 YETBIPEX KapTOUEK C
uudpamu 1, 2, 5, 7, paBHoO...

3aganue Ne 2. Hauaja MaTeMaTH4€eCKOI0 aHAJIH3a

1. Haitaure npoussoanyto pynkuun Y = (X —3)COSX .
1) y'=cosx + (x —3)sinx

2) y'=(x—3)sinx—cosx

3) y'=cosx—(x—3)sinx

4) y'=—sinx

2. Ha pucynkax nzo0pakeHsl rpapuku pyHKIMIA 1 KacaTelbHbIE K HUM B TOUKE a. Y KaKUTe
GyHKIMIO, MPOU3BOIHAS KOTOPOI B TOUKE a paBHa 1.
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Ay /
y=fx)J
// 1
)/ a_.l01 x
V4 i
1)
A
y
y=9(X
1 /;
ol” a ~
1 1 X
2)
A
y /o
“y=h(x)
1
oL f >
f a X
=1
3)
1
-1 1 N -
0.2 X
=1
y=p(x)
4)
3. HaiiguTe 3HaueHUE NPOU3BOJHON QYHKIUU Yy = — B TOUKE X, = — 3.
X
1) 2;
2) 0;
3) -2;
4) -3.

4. Haiiiute npou3BOAHYIO PyHKIUHN Y = e* + 3X2 .

-1, 6x

3

1) y'=xe
2) y' =X+ x
3) y'=eX + 5x°
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4) y' =e* + 6x

5. Oynkius y = f(X) 3amana Ha mpomexyTke [—6; 4]. YKaxuTe MIPOMEKYTOK, KOTOPOMY
HNPUHAAJIEKAT BCE TOUKU SKCTPEMYMA.

1) [-6;0] y 2
2) [0; 4] y=F(x)
3) [-2;3]

H[-3;1
) [ ] \ / \\,
5\ 0 4 X

N

\ 4

6. Ipu ABMIXKEHUH TeJia 1Mo MpsIMOi pacctosiHue S (B METpax) OT HaYaIbHON TOYKHU BUIKCHHS
3

u3MeHsieTcs 1o 3akoHy S(t) = E —t?+t-1 (t — Bpemst nBMOKEHUS B cekyHax). Haiigure

CKOPOCTH (M/c) Tena uepe3 4 ceKyH bl TOCIIe Havaa JBHKCHUS.
1) 1,75;

2) 7,5;

3) 3;

4) 9.

7. Beraucnute 3HaueHUE MPOU3BOIHON PyHKIMH y = SIN X — 2x B Touke xo = 0.
11,

2) 0;

3) -3;

4) -1.

8. Haiinure 3HaueHue npou3BoAHON QyHkMu Yy = X - e* B Touke Xg = 1.
1) 2e;

2) €

3)1+e;

4)2 +e.

9. Tns pyskimu y = 2COS X HaiijuTe MepBooOpasHyro, rpaguk KOTOPOM MPOXOIUT Yepes

TOuKy M (g ; 24j .

1)Y =2sinx+ 24
2) Y =2sin X+ 22
3) Y =-2sinx + 26
4)Y =2cosx+ 22

10.Vkaxure neppoobpasuyro pyukuuu f(X) =2 —sinXx.

1) F(x) = 2x — cosx
2) F(x) = x2 + cos X
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3) F(x) = 2x + cosx
4) F(x) = 2 + cosx

3ananue Ne 3. YpaBHeHHUs] 1 HEPABEHCTBA

1. Kakoe u3 ypaBHeHUH SABISETCS IPOOHO-PAIIMOHATBHBIM:

X2
1) ——-4x+1=0;
3

2
2) 2X —3x:1;
13
3) X—3 :ﬂ;
2x+1 X
4) 2x+8=14(7 - x)?
x2 x-1 1.
2. Pemmute ypaBHEHHE — + —— = — !
2 6 2
1) 2;
2) -1;
3) 1;
4) 3.

3. Pemnte ypaBHeHue 1 + S 0:

X x-4
1) -2;
2) 5;
3) 2;
4) -1.

4. Ha pucyHke u3o0paxensl rpadpuku GyHKIUN
y=f(X) uy=0g(X),3a1aHHBIX HA NPOMEKYTKE
[ 3; 6]. YkakuTe MHOXKECTBO BCEX 3HAUCHUI X, IS
KOTOPBIX BBIMOJIHSETCS HepaBeHCTBO f (X) > g (X).

1)[-1,5]
2)[-3;,-2] v [4 6]
3)[-3, -1 v [5;6]
4) [-2; 4]

(x-2)4x+3) _
x+4

1) {—4;—%} U [2; + o)
2) (—o0; —4) U [—%; 2}
3) (—4;— ﬂ U [2; + )

5. Pemite HepaBeHCTBO
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4) (—OO; —ﬂ U [2; + )

1 3x-7
6. PenTe HEPABEHCTBO (g) >0,04.
1) (= ;3)

(-3
3) (3; + )

o(-3

7. Peunte HepaBenctBo 52 —1> 0.

1) —oo'gj
'3

2) —oo'g:l
'3

i
3)| =+
3
2

4) _3,+ooj

8. Pemnre nepasenctso log, 5(2—0,5x) > —1.
1) [0; 4)

2) (- ;0]

3) (4; + )

4) (4; 6]

3ananue Ne 4. I'eomeTpus

1. B KaKux TJIOCKOCTSX JI€KAT OCHOBAHUS MTPU3MBI?
a) B IPOTUBOIIOJIOKHBIX;

0) B MOOBIX;

B) B MapaJUI€IbHBIX.

2. Kakoe HauMeHbIIIee 9HCiio pedep MOXKET UMEeTh Ipu3Ma?
a) 3;
0) 6;
B) 9.

3. llpomomxwure npemtoxkenne: OCHOBaHUS YCECUEHHON MTUPAMHU/IBL. .
a) paBHbIE MHOTOYTOJIbHUKH;

0) Mo100HbIE MHOTOYTOJIbHUKHY;

B) JIIOOBIE MHOTOYTOJIbHUKH.

4. bokoBbie pé€Opa MPU3MBHI. ..

a) OHM MapajlIeIbHbI MEXy COOOM;

0) OHU TIePIEHANKYJISIPHBI OCHOBAHHMIO;
B) OHU PaBHBI U MapaICIbHBL.

5. CKObKO THaroHaie UMeeT mapasuiesienumes?
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a)4;

0) 12;

B) 6.

6. Kakoif MHOTOTpaHHHUK UMeeT 7 rpaHei?

a) CEeMHYTOJIbHAs IUPaMU/JIa;

0) nATUYTrOJIbHAS IPU3Ma;

B) LIECTUYTOJIbHAS MUPAMUJA U IATUYTOJIbHAS IPU3Ma.

7. KakoMy MHOTOIpaHHUKY IPUHAJUIEKUT cleayrolee cBoicTBo: "KBaapaT nuaronany paBeH
CyMMe€ KBaJIpaTOB TPEX €ro u3MepeHumn"?

a) mapasuielieluIeny;

0) npsAMOMY HapaJlIeIeITUIEaY;

B) IPSAMOYTOJIbHOMY NapaJuleienuneny.

8. MHOrorpaHHUK, COCTaBIIEHHBIN U3 IIECTHYTOJIbHUKA U IIECTH TPEYTrOJIbHUKOB, HA3bIBACTCS
a) MEeCTUYTOJIBHON IPU3MOIA;

0) mecTUyroIbHON MTUPAMUION;

B) YC€UEHHON MUPaMUJION.

9. Anodema - 3TO BBICOTA ...

a) BBICOTA MTPABWIBHOHN MTHPAMUJIBL;

0) BrIcOTa OOKOBOM I'PaHM MPABWIIBHOW MTHPAMU/IBI;
B) OOKOBO# rpaHu JTFO0O0N TUPAMH/IBI.

10. B ocHOBaHMU MPU3MbI PABHOCTOPOHHHIA TPEYTOJIbHUK, & OOKOBBIE I'PAHU -
napayienorpaMMel. Takast mpu3Ma siBISETCA. ..
a) HaKJIOHHOM;
0) mpaBUIIbHOM;
B) NPSIMOM.
11. danst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa anuHa otpe3ka AB?

a) V113
b) V42
c) V32
d) V81
e) 232
12. VxaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) @(1;4;5] , b(0;8;-1)
by @(2;8;,-1) , b(4;16;-2]
¢) @(0;0;0] , b(8;4;3]
d) a(1;2;2) , b(—1;2;2)
e) @l1;-3;4) ;b(4;-3;1)
13. MoryT 1 BEKTOPbI OBITh KOJUTMHEAPHBIMU, HO HE PAaBHBIMH?
a) zia;

b) Her;
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C) HE TOCTATOYHO JIAaHHBIX.

-+

14. Bekrop m(4;-8;6) OpPTOroHAJIEH BEeKTOPY 1! . YKaKuTe KOOpAMHATH BekTOpa N :
a) l—1;-2;-3)
b) Al1;2;3)
c) ni—2;2;4)
d) Al2;—2;—4)
e) N(—2;-2;4)
15. BeI4uCIuTh KOOpAMHATEI cepentbl oTpe3ka AB, ecim A(-10; 2; 3) u B(0; 16; -7).
a) (5,-8;2)

b) (—5;9;-2]
c) (=5:8;2)

d) (5;9;-2)

g) (—10;14;—4]

16. Yemy paBeH MOAyb BEKTOpA MN , ecin M V3;v2;V5) N1243;342;45
a) 1§
b) V13
C) Y11

d) vVi3+v2
e) V2443
17. TIpu kakoM nonoxkutensHoM N Bextopsr 0515 11y (—2;n+1;-2
a)-2; 1;
b) 1;
c)1;2;
d) 2;
e) -2.

OpPTOTOHAJIBHBI?

18. BeaucIuTh CKaIsipHOE MTPOU3BEICHUE BEKTOPOB a(2;-1,5;4] u:
a) -14;
b) 4;
c) -4;
d) 10;
e)-1
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Jlner nmepuoamyeckux NMpoBepok padoueil mporpamMmbl

u mul)opMauml 0 BHCCCHHbBIX UBMCHCHHUAX

JIOIKHOCTHOE JIHLIO,
IIPOBOJIMBILIEE

[ToTpebHoCTH

[lepeueHb MyHKTOB,
CTp., pa3JIeNoB,

nposepky: ©.1.0., Jlata B KOPPEKTHUPOBKE TPeOYIOIIHX
JOJIDKHOCTB, IIOAITHUCH U3MECHEHUN
I'muukuna Ha 2023-2024 yu. rox
.M., MOTPEOHOCTH B
OTBETCTBEHHAS KOPPEKTHPOBKE HET
3a pa3paboTKy
OIl mo
CIIEUATIBHOCT
n 19.02.08, TIpoTokon Pabouas nmporpamma
JOLICHT NoS ot aKTyaJU3UpPOBaHA NS Her
Kadeapbl 13.06.2023 . 2023-2024
TOBapOBEJCHU y4eOHOro roja
au
IKCTIEPTU3BI
Y
70
I'nmuukuna Ha 2024-2025 yu. roxn
M., HOTPEOHOCTH B
OTBCTCTBCHHAN KOPPEKTHPOBKE HET
3a pa3paboTKy
OIl o
CIEeHUATBHOCT
n 19.02.08, HpOTOKOJ'I
JOLIEHT Ne7 ot Pabouas nporpamma HeT
Kadeapsl aKTyaJM3UpOBaHA IS
ToBapOBECHH 17.06.2024 r. 2024-2025
aU yueOHOro roja
IKCTICPTU3BI
.
70,
I'nmunakuna Ha 2025-2026 y4. rox
N.M., HOTPEOHOCTH B
OTBCTCTBCHHAA KOPPEKTHPOBKE HET
3a pa3paboTKy
Ol mo ITpoToko
CIIEUATIBHOCT
n 19.02.08, Nel0 or Het
JIOIEHT 16.06.2025 . Pabouast mporpamma
Kadenpol aKTyaJIM3UpOBaHa IS
TOBapOBEICHU 2025-2026
U y4e0HOro roma
AKCTICPTHU3BI
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