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PaGouas mporpamma aucHUIIIMHBL «MareMaTuka» papaboTaHa Ha OCHOBE:

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6
obpazoBanuu B Poccutickoii @eaepanumy;

denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEIHEro OOIIero
obpazoBanus (yrBepxkac¢H IIpukazom MuHHCTepcTBa 00pa3oBaHusi M Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 4130, pen. ot 12.08.2022);

denepanbHOTO TOCyIapcTBEHHOro oOpasoBarenbHoro crangapra (®I'OC) cpemnero
npodeCCHOHATBLHOTO 00pa3oBaHus 1Mo crnenuaibHocTH 35.02.15 Kunosorus (yTBEp:KIACHHOTO

npuka3zoM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit ®deneparuu ot 07 mas 2014 r. No
464);

[MpumepHo#i paboueil mporpaMmbl CpeaHEro oOIero oobpasoBaHus «MaTeMaTHKa»
(6a30BBIil YpOBEHB)

[TpumepHO#i mporpaMmbl BocmuTaHus (0m00peHa perieHHeM (eaepaabHOro yueOHo-
METOJIUYECKOT0 00BEIMHEHHMSI 110 00IIeMy 00pa3oBanuio, MpoTokos oT 02.06.2020 Ne 2/20).

Pabowas mporpamma paccMOTpeHa M YTBEpXKAE€HAa Ha 3acedaHuu Kadeapbl
TYMaHUTapHBIX U €CTECTBEHHO-HAYYHBIX HUcHUIUIUH (poTokoa Nel ot 28.08.2022 r.)

v A o -
3aBenyommii kageapoi / : f/é/ﬂ’cﬂu gl Bacuaenko O.B.

Pabouas mporpamma paccMOTpeHa U yTBEPIKIEeHa Ha 3aceJaHUM MTPEIMETHOM (LIMKIOBOI)
komuccu (rmporokos Nel ot 29.08.2022 r.)
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1. MACIIOPT PABOYEM ITPOT'PAMMBI JTUCIUITIIAHBI

BJ1.03 «MaTemMaTuKa
1.1. Ob6aacTh NpUMEHEHHsI POrPaMMBbI
Pabouass mporpamma gucummiuHbel BJ[.03 «MaremaTukay SIBISETCS YacThbl0 OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENbHON MPOrPaMMBbl MOATOTOBKH CIHEIMATUCTOB CPEJAHETO 3BEHA
no crneruanbHoctu 35.02.15 Kunonorusi.

1.2. MecTo aucuunjaunsl B crpykrype OINIOIT
Juctunmaa B/[.03 «Marematuka» siBiaseTcss y4eOHON AMCITUIUITMHOM 00s13aTeIbHOM
npeaMeTHoi obmactu «Marematuka u nHpopmatrkay ®I'OC cpeqnero obmiero odopazoBaHus u
0a30BOM qUCIUIIMHON oOreoOpa3oBarenbHoil moarotoBku CIIO u peanmmsyercs B | u Bo |l
ceMecTpax IMpHU CPOKe MOJYYCHUS CpelHero mnpodeccnoHalbHOTO oOpa3oBaHusi 3 roja u 6
MECSIILIEB.

1.3. Iles1u ¥ 3a1a4H AUCHUILINHBI, IVIAHUPYEMble pe3yJbTAThl 0CBOCHHUS Y4eOHOMH
AMCUMILIMHBI:
Conepxanne mucuumuasl  BJ[.03  «Maremartuka» HampaBlIeHO Ha JIOCTHIKCHUE
CIENYIOIINX LeJIel:
— Ppa3BHUTHE MPEICTABICHUNA O COIHMAIBHBIX, KYIBTYPHBIX W HCTOPHYECKUX (haKTOopax
CTaHOBJICHUS MaTEMATUKH;
— (OpMHUPOBAHKE JIOTUIECKOTO, AITOPUTMUYECKOTO M MATEMATUIECKOTO MBIIIJICHHUS;

— (opMHpoOBaHWE YMEHHUIH MPUMEHSTH MOJTYUYCHHBIC 3HAHUS TPU PEIICHUH Pa3IUIHBIX
3a/1ay;

— (opmupoBaHue mnpeAcTaBIEHUN O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKOM
KYJbTYpbl, YHUBEPCAJIbHOM SI3bIKE HAyKH, IMO3BOJISIOLIEM OINKCHIBATH U H3Yy4yaThb pPEAJIbHbIC
MPOIIECCHI U SIBJICHUS.

VYuyeOnas ngucuurmummaa bJ1.03 «Marematuka» OpHEHTHpPOBaHA Ha JOCTHIKCHHE
CIIETyIOIINX 3a/1a4:

— chopMHUpPOBaTh IENOCTHOE MPEICTABICHUE O MaTEeMAaTHKE, €€ POJIM B COBPEMEHHOM
CHUCTEME 3HaHUN U MUPOBOM KYJIBTYPE;

— H3Yy4YUTh OCHOBHBIE MATEMAaTUYECKHE TMOHATHSA, HCIHOJb3yEMbIC JUIsI OMUCAHUSA
Pa3IMYHBIX MPOIIECCOB U SIBICHUI;

— chopMUpOBaTh HABBIKM TMPUMEHEHUS MaTeMaTHYeCKUX METOJOB IJsl PpeIICHUS
MPaKTUYECKHX 3a]1a4.

IlnanupyeMble JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS Y4eOHOI JMCIUIIIMHBI:

— c(hopMHUPOBAaHHOCTH MPEACTABICHNN O MaTeMaTHKE KaK YHUBEPCAIHLHOM SI3bIKE HAYKH,
CpeCTBE MOJECIUPOBAHUS SIBJICHUH U MPOLIECCOB, UIEAX U METO/IaX MAaTEeMAaTUKU;

— TIOHMMaHWE 3HAYMMOCTH MAaTEMAaTUKH JUIsI HAyYHO-TEXHHUYECKOTO Tporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe KaK K YacTH OOIIEYeTIOBEYECKON KYJIBTYPHI
yepe3 3HAKOMCTBO € UCTOpUEH pa3BUTH MaTEMAaTUKHU, 3BOJIOIMEN MaTeMaTUYeCKUX UJIeH;

—  pa3BHTHE  JIOTHYECKOTO  MBIIUICHHUS,  IPOCTPAHCTBEHHOTO  BOOOPaKEHHS,
QITOPUTMUYECKOH KYJIbTYPbI, KpUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOIUMOM JJTsl OyayIien
npodeCCHOHATIBHOM e TeTbHOCTH, IS POJIOJIKEHUsT 00pa30BaHMs U cCaMOOOpa3OBaHMS;

— OBJAJeHHE MAaTeMaTHYECKUMH 3HAaHWSIMH ¥ yMEHUSMH, HEOOXOJUMBIMH B
MOBCEHEBHOM JKW3HM, JUISI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIHIUIAH H
JUCHUIUIMH TPO(PECCHOHANBHOTO LHMKJIA, Ui TOJXy4eHus oOpa3oBaHMs B OONacTsIX, He
TpeOyIonMX yriyOJIeHHO MaTeMaTH4eCKON MOITOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
OPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
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YCJIOBHIO YCTICIITHON PO ECCHOHAIBHON U 00IIIECTBEHHON JIEATETLHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIPHOW TBOPYECKOW W OTBETCTBEHHOM
JIeATEIbHOCTH;

— TOTOBHOCTb K KOJUICKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIeI0BATENbCKOM, POSKTHOM U APYTUX
BUJIaxX JIESITEIBHOCTH;

— OTHONIICHHE K MPOo(eCcCHOHATLHON eATENhbHOCTH KaK BO3MOXHOCTH YYacTHUs B
PEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOJIEM.

I[lnannpyemble MeTanpeaMeTHbIE Pe3YJIbTAThHI OCBOCHUS YUeOHOM TUCHMILUIUHBI:

— YMEHHE CaMOCTOSITEIBHO ONPENCIATh IEU ACATEIBHOCTH W COCTaBIATH IUIAHBI
JEATeTLHOCTH;  CaMOCTOATEIBHO  OCYIIECTBJIATh, KOHTPOJUPOBaTh M  KOPPEKTUPOBATh
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI Il JOCTHXKEHHS MOCTABIICHHBIX 1IeJel
Y peali3aliuy TJIaHOB JIEATEeIbHOCTH; BEIOMPATh YCIEITHBIC CTPATETHH B Pa3JIUYHBIX CUTYAIIHIX;

— YMEHHE MPOAYKTHUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOM
NESTCIIbHOCTH, YYUTHIBATh [MO3HMIWU JIPYTUX YYaCTHHKOB JCSITEIBbHOCTH, 3S()(PEeKTUBHO
paspeniaTh KOH()IUKTHI;

— BJAJCHUE HaBBIKAMHU I[103HABATEJIBHOM, Y4E€OHO-MCCIEIOBATEIHCKON M TPOEKTHOM
NESTCIIbHOCTH, HAaBBIKAMU  pa3pellieHuss MpoOJieM; CIOCOOHOCTP H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOOB PEIICHUs MPAKTUYECKUX 33/1a4, MPUMEHEHUIO Pa3IMuHbIX
METOH0B ITO3HAHMS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HH(OPMAIIMOHHO-TIO3HABATECIbHON
JESTEIbHOCTH, BKIIIOYash YMEHUE OPUEHTHPOBATHCA B Pa3UYHBIX HMCTOYHUKAX HH(OpManuu,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATh WH(GOPMAIMIO, TOJYyYaeMYI W3 Pa3IMYHBIX
HCTOYHUKOB;

— BIIAQJICHUE SI3bIKOBBIMHU CPEJCTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUS, UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

— BJAJICHHEC HaBbIKAMHU TO3HABATEIbHON pEeQIICKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JIEWCTBUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUMU, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX TO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TIOCTUKEHUS,;

— IEJIeyCTPEMJICHHOCTh B TIOMCKAX W TPHUHATHU PEIICHUM, COOOpa3UTEeIbHOCTh M
WHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUHN; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHHUIO MUDPA.

Ilnannpyemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHHSI YUeOHOH THCHMIIJIMHBI:

3HATH/ MIOHUMAThD:

— 3HAYEHHE MATEMATHYECKOW HAyKH I pelIeHUs 3a7ad, BO3HUKAIONIMX B TEOPUH U
MPaKTUKE; IUPOTY U B TO K€ BPEMsi OTPAHMUYCHHOCTh MPUMEHEHHUSI MAaTEMAaTUUYECKIX METOJIOB K
aHaAJIN3Y U UCCIIEAOBAHUIO MPOIIECCOB U SIBICHUI B IPUPOJIE U OOIIIECTBE;

— 3HAYeHWE TPAKTHUKA ¥ BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHUKE IS
GbopMHUpPOBaHMUS W PA3BUTHS MaTEMaTUYECKOW HAYKH; WCTOPHIO Pa3BUTHS TOHSATHS YHCTA,
CO3/J]aHUsI MATEMATUYECKOTO aHaJIN3a, BO3HUKHOBEHUS U PA3BUTHUSI T€OMETPUH;

— YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX PACCYKICHUM, WX
MIPUMEHHUMOCTH BO BCEX 00JIaCTSIX YEIOBEUYECKOM IS TEIIbHOCTH;

— BEPOSITHOCTHBIN XapaKTep pa3IuyHbIX MIPOLIECCOB OKPYKAIOIIETO MUPA,

yMeTh:

— BBITIOTHATH apu(MeTHUECKHE ACHCTBUS Ha/ YHCIIaMH, COYETasl YCTHBIE U MTMChbMEHHBIE
NPUEMbI; HAXOIUTh NPUONVIKEHHBIE 3HAYEHUS BEIMYMH W TOTPEIIHOCTH BBIYUCICHUN
(aOcomoTHAs U OTHOCUTEIbHAS); CPABHUBAThH YHCIIOBBIE BBIPAXKECHHUS;



— HAaXOAWTh 3HAYCHMS KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPUIECKUX BBIPAKECHHUH
Ha OCHOBE OIIpEJeNICHHs, HWCIOIb3ysd IpU HEOOXOJUMOCTH WHCTPYMEHTAJIbHBIE CpE/ICTBA;
HI0JIb30BATHCS MPHONMKEHHOHN OIIEHKOM NPH NMPAKTUYECKUX pacyeTax;

— BBINOJIHATH TPE0Opa30OBaHUsl BBIPAKCHHUN, MPHUMEHSAS (OPMYIbI, CBSI3aHHBIE CO
CBOWCTBaMH CTETEHEH, Jorapu(MoB, TPUTOHOMETPUIECKUX (PYHKITHIA;

— BBIYUCIIATH 3HA4YeHHE (QYHKIUH 0 33JaHHOMY 3HAUCHHIO apryMEHTa IPU Pa3IHMYHbBIX
crioco0ax 3agaHus QyHKINY;

— ONpeAeNsATh OCHOBHBIC CBOMCTBA YHMCIOBBIX (YHKUWH, WIUTIOCTPUPOBATH WX Ha
rpadukax;

— CTpOUTh TrpadUKH H3Y4YEHHBIX (YHKIWI, WIUTIOCTPHPOBATH MO Tpaduky CBoOiicTBa
JJIEMEHTApHBIX (QYHKIIHIA;

— HMCIIONIb30BaTh MOHATHE (DYHKIMH ISl OTIMCAHUS U aHAJIHM3a 3aBHCUMOCTEH BEIMUNH;

— HAaXOAWTh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIMH; UCIIONB30BaTh MPOU3BOAHYIO UIS
U3y4YCHUS CBOMCTB (QYHKIMI M TOCTPOCHUS IPaHKOB;

— TPUMEHATh TPOU3BOJIHYIO JUIS TMPOBEACHUS NPUOJIMKCHHBIX BBIYMCICHHUN, pPEIIaTh
3a[1a4u MPUKIIAJHOTO XapaKTepa Ha HaXOXKACHWE HAMOOIBIIEr0 M HAMMEHBIIETO 3HAYCHHUS;

— BBIYHCIATH B MPOCTEHIIMX CIyYasX IUIOMAAM M OOBEMBI C HCIIOIb30BAHUEM
OIPEJICTICHHOTO HHTETPANa;

— pemiath palMoHAIbHBIC, NOKa3aTelbHbIe, JIorapu(MUIECKUE, TPUTOHOMETPUIECKHE
yYpaBHEHHsI, CBOJSIINECS K JIMHEHHBIM W KBAJPATHBIM, a TAK)KE aHAJIOTWYHBIC HEPABEHCTBA M
CHCTEMBI,

— HMCIIONIB30BaTh IrpaMueCcKrii METOJI PEIICHUsI YPABHEHUH 1 HEPABEHCTB;

— n300pakaTh Ha KOOPAWHATHOH IIJIOCKOCTH pELICHHS YpaBHEHUH, HEPAaBEHCTB H
CHUCTEM C JABYMSI HEU3BECTHBIMY,

— COCTaBJIATh M pEIIaTb YPAaBHEHHsS U HEPABEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MIPUKIAHBIX) 33/1a4ax;

— pemarts npocTediine KOMOMHATOPHBIE 3aJjaud METONOM Iepedopa, a Takxke C
UCIIOJIb30BAaHUEM U3BECTHBIX (pOpMYIT;

— BBIYUCIIATH B MPOCTEUIINX CIy4yasix BEPOATHOCTH COOBITUN HAa OCHOBE IOJICUETA Yucia
HCXOJIOB;

— pelarbh I[UIAHUMETPUYECKHE U IPOCTEHIIME CTEPEOMETPUYECKUE 3aJayd  Ha
HaXO’KJeHHE TeOMETPUUYECKUX BEJIMUMH (JUIMH, YTJIOB, IUIOIAAeH, 00bEMOB);

HCIIOJIb30BATh l'IpHOﬁpeTeHHbIe SHAHUA U YMCHUA B leaKTI/l‘leCKOﬁ ACATECJIbHOCTH U
MOBCETHEBHOM KN3HHU IJIA:

— MPaKTHYECKUX PAcyeToB MO (GopMyiaM, BKIoYas (opMyJbl, COAEpKAIINE CTENEHH,
panukaibl, JorapuMel MU TPUTOHOMETpUUECKHE (YHKIMHU, UCIONb3Yys MPU HEOOXOAMMOCTHU
CIPaBOYHBIE MaTEpUANbl U MPOCTEHUIIINE BBIYMCINUTENbHbBIE YCTPONHCTBA;

— OIUCaHMA C TOMOIIBI0 (DYHKIHMHA pa3IU4YHBIX 3aBHCUMOCTEH, IpenCTaBIECHUS HX
rpadu4ecKu, HHTEPIIpEeTaluK rpauKoB;

— TOCTPOEHHS U UCCIIEIOBAaHUS MPOCTENIINX MaTeMaTHYECKUX MOJIENIEH;

— aHaJM3a peabHbIX YUCIOBBIX JaHHBIX, IPEACTABICHHBIX B BIJE JUarpamMmm, rpa(uKos;

— aHanu3a HH(GOPMaLIMU CTATUCTUYECKOTO XapaKTepa,

— HccaenoBaHus (MOJENUPOBAHMS) HECIOXKHBIX MPAaKTUYECKUX CHTyalluii Ha OCHOBE
U3yYEHHBIX (HOPMYI U CBOMCTB QUTYD;

— BBIYMCICHUS OOBEMOB W IUIOLIAAEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN MPH
peIlIeHn IPAKTUYECKUX 3a/1a4.



1.4. Kosim4yecTBO 4aCOB HA OCBOEHME YUeOHOM JUCUMIJIMHBI
MaxkcumanbHOi yueOHoU Harpy3ku oOydatomierocs (Bcero) 361 yacos, B TOM duce:

— 00s13aTeIbHOM ayJUTOPHOM YueOHOM Harpy3ku odyuaromerocs — 234 vaca;

— CaMOCTOSATENbHOI paboThl 0Oyyvaromerocs — 115 vacos,;
- KOHCyJIbTaluu — 12 yacos.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

2.1. O0bEéM TUCHUIIMHBI U BUAbI Y4e0HOii padoThI

O0BeM yacoB

. CEMECTP
Buyx yuebnol paboThl Wroro
1 2

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 155 206 361
AyauTopHasi yueOHasi pabora (o0si3aTesibHbIE Y4eOHbIe 102 132 234
3aHATHS)
Jlexuuu, ypoku 51 66 117
JIaGopaTopHbIe 3aHATHUS
[IpakTryeckue 3aHATHS 51 66 117
KoHTposibHble paboThI
BueayauTopHasi (caMOCTOSITeJIbHAS)

47 68 115
yueOHasi pabora o0yuyaromerocsi (Bcero), B TOM 4ucjie
Jlomarrnsis pabota 30 46 76
PaboTa ¢ TonoJIHUTEILHON JINTepaTypoi 17 22 39
Kouncyabranuu 6 6 12

Huddepe
IIpomexyTouHast aTTEeCTALMSA Huddepen HITUPOBaH
(3auer, nudpepeHnpOBaHHEBIHI 3a4eT, UPOBaHH | DK3aMEH | HbIA
9K3aMEH) Bl 3a4eT 3a4er,
HK3aMEeH




2.2. TemaTnueckuii niIaH u coaep:xanue ucuunauabl b/1.03 MatemaTuka

HaunmeHoBaHue Coaepixanue yueOHOIro MaTepuasa, 1a00paTopHble M NPAKTHYECKHE 3aAHATHS, O0bem | YpoBeHb
pa3iesioB U TeM CaMOCTOsSITe/IbHAsA padoTa 00y4al0IMXCs 4acoB OCBOCHHS
1 2 3 4
1 cemecTp
Pasznen |. BBenenune
Tema 1.1. Jleknus, ypok. MaremaTuka B HayKe, TEXHHMKE, SKOHOMHKE, WH(OPMALMOHHBIX TEXHOJIOTUSX U 2
BBenenue MpaKkTUUecKou nesrensbHocTH. Llenu u 3amaun uzydeHus mateMaTuku npu ocBoeHuu npodeccuit CI1O u 1
cnenuainbrocteit CI10.
Pa3nen I1. Anredopa
Tema 2.1. Jlexknus, ypok. Llenbie u pannoHanbHble yncia. [ericrBurenbable yncia. KoMiuiekcHble ynca. 4 1
Pazeurue nousitusi 0 |CAMOCTOSITEJIBHASI PABOTA OBYYAIOIUXCA 4
udie IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOATEIbHBIX PadoT: 3
1. [TpuGnmKeHHbIC BEIYUCIICHUS.
Jomamnee 3anganue: [loarotoBka K MpakTUYECKUM 3aHATHUSAM, pEIICHUE 3aay.
Tema 2.2. Jlekuus, ypok. Kopuu u crenenu. KopHu HaTypasbHON CTENeHH U3 4yucia U UX cBoiicTBa. CTENeHu ¢ 6
KopHu, crenenn m  |palioHaIbHBIMU IOKA3aTeNsIMHU, UX CBOMCTBA. CTENEHU C AEWCTBUTEIBHBIMU INOKa3aTeasiMu. CBolcTBa 1
Jorapugmsl CTEIIEHU C ICVCTBUTEIBHBIM ITI0KA3ATEIEM.
IIpakTHyeckoe 3aHsTHE. BpiuncieHne U cpaBHEHNE KOPHEN. BhINOJIHEHNE pacyeToB ¢ paJiuKaIaMHu. 8 2
Jleknus, ypok. Jlorapugm. Jlorapudpm uucna. OcHoBHOE JorapupmMudecKoe TOKAECTBO. JlecaTuuHble U 6 1
HaTypasbHble Jjorapudmel. [TpaBuna aeiictuii ¢ norapudpmamu. Ilepexos K HOBOMY OCHOBAHHMIO.
IIpakTnyeckoe 3ansitne. Haxoxxaenue 3HaueHuii orapudma no npous3BoiIbHOMY OCHOBaHUIO. [lepexon 6 2
OT OJHOTO OCHOBaHHUS K JpyroMmy. Bbrumcienue u cpaBHeHue jorapudmon. JlorapupmupoBanue u
MOTEHIIMPOBAaHKE BhIpaKeHH. Pemenne gorapuMuueckiux ypaBHEHUH.
Jleknusi, ypoxk. IIpeoOpasoBanue anreOpanueckux BbIpakeHUH. I[IpeoOpa3oBaHue parMoOHAIBHBIX, 6 1
MppalMOHAIIbHBIX, CTETIEHHBIX, TOKA3aTEIbHbIX U JOrapU(PMHUUECKUX BbIPAKEHUI.
IIpakTHuyeckoe 3ansaTHe. PeleHne nppalMoOHANBHBIX YpaBHEHHN. HaxoxkaeHue 3Ha4eHMil CTENeHEen ¢ 8 2
panuoHa’dbHBIMU TOKazaTensiMu. CpaBHeHue cteneHeil. IIpeoOpa3zoBaHusi BBIpaKEHUH, COJEpPKALIMX
creneHu. PenieHne noka3aTeapHbIX YPaBHEHHM.
CAMOCTOATEJBHASA PABOTA OBYYAIOIIINXCA 12 3
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IIpumepHas TeMaTHKa BHEAYIMTOPHBIX CAMOCTOSATEIbHBIX PadoT:

1. Apudmernueckue AelicTBUS HAJ YUCITAMU

2. HaxoxaeHue NpUONMKEHHBIX 3HAYCHUH BEIMYMH W TMOTPEIIHOCTSH BBIYUCICHUN (20COTIOTHOW H
OTHOCHUTEIILHOM)

3. CpaBHEHUE YNCIIOBBIX BHIPAKEHUM.

I[OMaIHHee 3aJaHHue. HOI[I"OTOBKEI K IDPaKTUYCCKUM 3aHATHUAM, pCHICHUC 3a0a4.

Pa3znea I11. OcHOBBI TPUTOHOMETPUU

Tema 3.1.
OcHOBHBIE NIOHATHSA

Jleknus, ypok. Panuannas mepa yria. BpamarensHoe npmkenune. CHHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC
qucia.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCHA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. U3 ucropuu pa3BUTHS TPUTOHOMETPUU
2. PammaHHbIi METO/I U3MEPEHHS YTIIOB BPAIIEHHsI U CBSI3b C TPAJLlyCHOM MEPOH.

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

Jleknusi, ypok. ®opmynsl mnpuseneHus. PopMynsl cinoxeHus. DPopMynsl  yaBoeHHs Dopmylibl
IIOJIOBUHHOIO YIJIA.

IIpakTuyeckoe 3ansiTue. PereHue 3aa4 Ha OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECCTBA, (OPMYJIBI

Tema 3.2.
CJIOKECHMSI, YIBOCHUS
OcHoBHBIE
CAMOCTOSATEJBHASA PABOTA OBYYAIOLINXCHA
TPUTOHOMETPUYeCKHe
TOAIECTBA IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. IToBOpOT TOUKM BOKPYT Hadajga KOOpJIUHAT.
2. 3HaueHMsl ¥ 3HAKU 3HAYECHU
Jomamnee 3apanue: 1loarotoBka K MpakTUYECKUM 3aHITHSM, PELICHUE 3a1ay.
Jlekuusi, ypok. IIpeoOpa3oBaHue CyMMbl TpPUTOHOMETPUYECKUX (YHKIUH B NPOU3BEACHHE U
Tema 3.3. NPOU3BEACHUS B CyMMYy. BbIpakeHHE TPUTOHOMETPUYECKUX (YHKIMIA dYepe3 TaHTeHC IOJIOBHHHOTO
Ipeo6pasosanus  [APLYMCHTA.
IpocTeimmx IIpakTyeckoe 3ansiTue. Pemenne 3a1a4 Ha MpeoOpa3oBaHuEe CyMMbl TPUTOHOMETPHUECKUX (DYHKLIUH B
TPUrOHOMeTpHYeCKHX |IPOM3BEICHUE, TPEOOPA3OBAHUE IPOU3BEICHHI
BBIpAKeHHi TPUTOHOMETPUYECKHX (PYHKIUHN B CYMMY.

CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA
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IIpumepHas TeMaTHKA BHeAYTUTOPHBIX CAMOCTOSAITEIBLHBIX PadoT:
1. O6iacTv IPUMEHEHHS] TPUTOHOMETPHYECKHUX (DYHKIIUHA

I[()Mamnee 3aJaHHuce. HOIIFOTOBKa K IPAaKTUYCCKUM 3aHATHUAM, pPCHICHUC 3a/1a4.

Tema 3.4.
Tpuronomerpuueckue
YPaBHEHHS U
HepaBeHCTBa

Jlekumsi, ypok. IIpocreiiiue TpuroHomerpuueckue ypaBHeHusA. lIpocrteilime TpUroHOMETpUYECKHUE
HepaBeHcTBa. OOpaTHbIC TPUTOHOMETpHYECKHE QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHTEHC.

IIpakTuyeckoe 3aHsTHe. Pemienue 3amau Ha NpOCTeilliMe TPUTOHOMETPUYECKHE YpaBHEHUS W
HepaBeHCcTBa. OOpaTHbIe TPUTOHOMETpUYECKHE (DYHKIMU: aQPKCUHYC, apKKOCHHYC, apKTAHTCHC.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIINXCA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. Pemenue ¢usznyeckux 3agad ¢ NPUMEHEHUEM TPUTOHOMETPHUYECKUX ypaBHEHHH (Tembl: «Konebanus u
BOJIHBDY, «[IepeMEeHHBIN IIEKTPUIECKUI TOK»

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

Paznes |V. ®ynkunu, ux cBoiictea u rpadpuxkmn

Tema 4.1. Dynkuun,
HX CBOHCTBA

Jleknus, ypok. O0nacTe onpeesneHuss U MHOXKECTBO 3HaueHU; rpaduk GyHKLINH, TOCTPOEHUE rpauKoB
GbyHKIMH, 3amaHHBIX pPa3MUYHBIMH criocobamu. CBoiicTBa (QyHKIMH. MOHOTOHHOCTB, YETHOCTb,
HEYETHOCTh, OTPAaHUYEHHOCTb, EPUOIUYHOCTh. [IpoMexyTKn Bo3pacTaHus U yObIBaHMs, HauOoOJIbIIee U
HauMEHbIIIee 3HaYeHUs], TOUKH IKcTpemyMa. ['paduueckas nuntepnperanus. [Ipumepsl GyHKIHOHATBHBIX
3aBUCUMOCTEH B peaJbHBIX Mpoleccax W sBleHHsX. CroxHas QyHkuus (kommosunus). [lonarue o
HENPEPBIBHOCTH (PYHKIIUH.

IIpakTnyeckoe 3ansthe. Ormpenenenue Qynkuuil. I[loctpoeHne u ureHue rpaduKoB (GYHKUUH.
Uccnenoanmne pynkunuu. CBoicTBa TUHEHHON, KBaJpaTUYHON, KyCOYHO-TUHEHHON U IPOOHO-ITMHEWHOM
GbyHKIHH.

CAMOCTOSATEJBHASA PABOTA OBYYAIOLINXCHA

IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. Ilpumenenue rpadukoB JIMHEHHOM (QYHKIMH B pa3nIuyHbIX cdepax KU3HU: B OBITY, B
podecCHOHANTBHON AEATEIbHOCTH

2. CocraBIiieHHE U pelIeHHE MaTEeMaTHYECKHX 3a]1a4 ¢ MPO(eCCHOHATBHBIM COJIep)KaHUEeM

Il()MamHee 3aganue: Iloaroroepka k MMPAKTHUYCCKUM 3aHATHAM, PCIICHHUC 3a/1a4.

Tema 4.2. CTeneHnHsle,
nokKa3aTeJjbHbIe,

Jleknusi, ypok. O6patusie ¢yHknun. O0nacTy onpenaeneHuss U 00JacTh 3HAYCHUH 00paTHON (DyHKITHH.
I'papux oOpatnoit Qynkuun. IIpeoOpazoBanus rpadukoB. [lapannenbHbli NepeHOC, CUMMETPHUS
OTHOCHUTEIIBHO OCeH KOOpJMHAT W CHMMETPHsI OTHOCHUTEIIFHO Hadyaja KOOPIWHAT, CHMMETPHSI
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Jorapumuyeckne u
TPUTOHOMETPHYECKHE
¢pynkumnu. OdpaTnbie
TPUTOHOMETPHYECKHE
GyHKuun

OTHOCHUTEJIBHO MPSAMON Y = X, pacTsSKEHHUE U CXKATHE BJIOJIb OCEW KOOpJUHAT.

IpakTnueckoe 3ansitue. HempepsiBHbie u nepuonuueckue GyHkiuu. CBoiCTBa M TpaduKu CUHYCA,
KOCHHYCa, TaHTeHCca U KoTaHreHca. O0patHble GyHKIMU U UX Tpaduku. OOpaTHbIe TPUTOHOMETPHUYECKHUE
byHKIIH. [IpeobpazoBanus rpaduka byHKIIH. [Toka3zarenbHbIC, Jorapu(MuIecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABCHCTBA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIINXCA

IIpumepHas TeMaTHKa BHEAYIUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. Apudpmerndeckue ornepanuu HaJ QyHKIUSIMHE.

2. l'apmoHMUeckue KoeOaHus.

3. IlpuknanHeie 3a0a4.

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

Koncyabranun

Bceero 1 cemectp

155

2 cemecTp

Pa3nen V. Hauana MaTeMaTH4eCKOro aHaJIn3a

.JIQKI[I/IH, YPOK. CnocoOb1 3aJlaHHUs M CBOMCTBA YHCIOBBIX ITociegoBaTelnbHOCTE. IloHATHE O mnpencie
IOCICI0BATCIBHOCTH. CYHICCTBOBaHI/Ie npeacia MOHOTOHHOM OFpaHH‘IeHHOﬁ IOCICI0BATCIBHOCTH.
CYMMI/IPOBaHI/IC MOCJIEIOBATEILHOCTEIA.

IpakTuyeckoe 3ansaTue. YncioBas Mocien0BaTeIbHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYHUC JICHUS YJICHOB
nocnefoBarenbHocTu. [Ipenen mocnenoBaTenbHOCTH. beckoHewHO yObIBaroIias TeoMeTpUyecKas

Tema 5.1. MIPOTPECCHSI.
MocenoparesbHOCTH. | CAMOCTOSITEJIbHASI PABOTA OBYYAIOIIUXCHA
IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. Apudmerndeckas ¥ TeoMeTpUIECKasi MPOTPECCHH.
2. beckoHeuHo yObIBarolIasi reoMeTpryecKasi IPOrPeccHsi U ee CyMMa.
Jomamnee 3axanue: [1oAroroBka K NpakTUYECKUM 3aHATHSAM, PELICHUE 33]1a4.
Tema 5.2 Jlekuusi, ypok. IloHatue o npou3BOIHOW (YHKIUHM, €€ TEeOMETPUYECKHMH U (U3NYECKHH CMBICI.
" VYpaBHEeHHE KacaTeapbHOM K Tpaduk HKIMKU. [IponsBogHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS
Ipoussoanas P paduky yHKI p A YMMBIL, P , TIp a ,

YaCTHBIC. HpOI/IBBOIlHBIC OCHOBHBIX  3JICMCHTAPHBIX (I)YHKI_II/II‘/JI HpI/IMCHeHI/Ie HpOHSBO,Z[HOﬁ K
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UCClieIoBaHNI0 (DYHKIMA M mocTpoeHuto rpadukos. [IponsBogubie 00paTHOM (QYHKIMHA M KOMIIO3UIHH
¢ynkun. Bropas npousBosiHas, ee reOMETpHUSCKH U pu3ndeckuil cMbici. HaxoxieHne ckopoctu uist
npolecca, 3aJJaHHOro (opmyJioi U rpauKkoM

IIpakTnueckoe 3ansThe. [Ipon3BOJgHAs: MEXAaHUYECKUA M TEOMETPUYECKUM CMBICIT MPOU3BOIHOM.
VYpaBHenue kacarenbHOil B obOmem Buzpe. [lpaBuna u  dopmynsl nuddepeHuupoBanus, Tadiuna
MPOM3BOJHBIX dJeMEHTapHbIX (yHkui. McciaenoBanwe GyHKIMH C  TOMOIIBI MPOU3BOIHOM.
HaxoxieHne HanboIbIIero, HAMMEHBIIETO 3HAYCHHS M OKCTPEMAJIbHBIX 3HAYCHHUI (DYHKIIHU.
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CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCA

IIpumepHas TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSAITEIbHBIX PadoT:

1. VI3 ucTopuu BBIYHUCIICHUS POU3BOIHOM.

2. ®opmyna Jlarpamxka

3. Ilpumepbl UCMONB30BaHUSI MPOU3BOJHOW U HAXOXKICHHS HAWIYYIIErO PEHICHUS B IMPHKJIAIHBIX
3agadax.

4. Tlonarue nuddepeHimaia u ero NpUIOKEHHUS.

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

Tema 5.3.
ITepBooGpa3nas u
HHTerpaJ.

Jlekuus, ypok. [IpumeHeHne onpeneneHHOro MHTerpajia uisi HaXOKJICHUS TUIOIIAAN KPUBOJIUHEUHOU
tpaneuun. @opmyna Hetotona-JleitOnuna. [IpumMepsl mpuMeHeHUs: HHTETpala B PU3UKE U TEOMETPUH.

IIpakTnyeckoe 3ansiTue. MHTerpan u nepBooOpasHas. Teopema HproTona-JleitOnuna. Ilpumenenue
MHTErpajia K BIYMCICHUIO (M3UYECKUX BEJIMYMH U IJIOUIAIEeH.

CAMOCTOSATEJBHAS PABOTA OBYYAIOIHINXCS

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. Y3 uctopuu nepBooOpa3Hoii, ee (pU3NUeCKUil U TeOMETPUUECKUN CMBICIT
2. IlpuMeHeHre HHTETPATbHOTO MCUNCIICHHUSI.

Jomamnee 3aganue: [IoAroToBka K MPakKTUYECKUM 3aHATHSM, PEIICHHUE 3a7a4.

Pa3nes V1. YpaBHeHus U HepaBeHCTBa

Tema 6.1.
YpaBHenus u
CHCTEMBI YPABHEHHH.

.JIeK].[I/Iﬂ, YPOK. PaI_II/IOHa.HBHBIC, HPppaUuOHAJILHBIC, ITOKA3AaTCIbHBIC U TPUTOHOMCTPHUYCCKUC YPABHCHUS U
cHCTeMEl. PaBHOCHIIBHOCTH ypaBHeHI/Iﬁ, HCPaBCHCTB, CHUCTEM. OcHOBHBIE INpUEMBbl HUX PCIICHUA
(paSJ'IO)KeHI/IC Ha MHOXXHTCJIM, BBCACHNWC HOBBIX HCU3BCCTHBIX, ITIOACTAHOBKA, rpa(bnqecxﬂﬁ MCTOI[).
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IIpakTuyeckoe 3ansitue. Kopuu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHHH. [IpeoOpa3oBanne ypaBHEHUH.
OcCHOBHBIE TPUEMBI PEIICHUS YpaBHEHUM. Pellienne cucreM ypaBHEHUI.

CAMOCTOATEJIBHAS PABOTA OBYYAIOIINXCA

IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:
1. I'pacdnyeckoe pemieHre ypaBHEHHI U HEPABEHCTB.
2. ppaunoHasabHble YpaBHEHHsI, METObI UX PELICHUSI.

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

.JIeKIII/Iﬂ, YPOK. PaIII/IOHaJII)HI)IG, HUppalMOHaJIbHBIC, IMTOKA3aTCIIbHBIC U TPUTOHOMCTPUYCCKHUEC HCPABCHCTBA.
OCHOBHEBIE IMPUCMBI UX PCIICHUS.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIINXCHA

Tema 6.2.
Hepagencrsa IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. UppanmoHanbHble HEPABEHCTBA C OJJHOM MEPEMEHHON M METO/Ibl MX PELIECHUM.
Jomamnee 3anqanue: 1loarotToBka K MpakTUYECKUM 3aHATHSAM, PELICHUE 3aad.
Jleknus, ypok. Metoq unrepBaiioB. M300paxkeHne Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA pPEIICHUI
YpaBHEHUI U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CHCTEM.

Tema 6.3. IIpakTuyeckoe 3ansitue. Vcrnonb3oBaHue CBOMCTB M rpapukoB (YHKIUH A peleHUs YpaBHEHUH U

Hcnonb3oBanue  |HEPABEHCTB.

CBOMCTB U rpaguKoB
¢yHkuuii npu
peleHnH YpaBHeHU
U HEPABEHCTB.

CAMOCTOSATEJBHAS PABOTA OBYYAIOIHINXCS

IIpumepHas TeMaTHKa BHEAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. IlpumeHeHue MaTeMaTHYECKUX METOJOB /JIsi PELICHUS COAEepX aTeNbHbIX 3ajad U3 pa3IMYHBIX
obsacTeil HayKH U MPaKTHKH.

2. MlHTepnperanus pe3ysbTaTa, y4eT pealbHbIX OTpaHUYCHUI.

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

Paznea VII. KomOuHaTopuka, CTAaTUCTHUKA M TeOpHsl BEPOSITHOCTEM

Tema 7.1.
DJIeMEeHTBbI
KOMOUHATOPHKH

Jlekuusi, ypok. OCHOBHBIC TIOHATHS KOMOWHATOPUKH. 3aJaydl Ha IMOJACYET YHWCIIa pPa3MEIICHUH,
MEePECTaHOBOK, codeTaHuil. Pemenne 3amau Ha mepebop BapuaHToB. Dopmyrna OmHOomMa HproToHa.
CaoiicTBa OMHOMUHAIBHBIX Kod(hduiimenToB. TpeyronpHuk lackas.

IIpakTnueckoe 3ansaTue. [IpaBmia xkomOuHaTopuku. PerieHne kKoMOMHATOpHBIX 3ajady. Pa3merenus,
coueTaHus U nepectaHoBkU. bunom HeroToHa u TpeyronpHuk Ilackans.
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CAMOCTOATEJIBHASA PABOTA OBYYAIOLINXCA

IIpumepHas TeMaTHKa BHEAYIMTOPHBIX CAMOCTOSATEIbHBIX PadoT:

1. WUctopus pa3BuTHs KOMOWHATOPUKU, TEOPUH BEPOSTHOCTEH M CTATHUCTUKH M UX POJIb B Pa3IMUHBIX
cdepax 4emoBeYECKON KU3HEACATEIbHOCTH.

2. CxeMbl TOBTOPHBIX HCTIBITaHUHA bepHysuim.

I[OMaIHHee 3aJaHue: HOI[I"OTOBKEI K IOPaKTUYCCKUM 3aHATHUAM, pCHICHUEC 3ada4

Tema 7.2.
DJIeMeHTBI TeOpUuM
BeposATHOCTE

Jlekuusi, ypok. CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHUE M YMHOXEHHE BeposTHOCTel. [loHsTHe 0
HE3aBHUCUMOCTH cOOBITUH. JluCKkpeTHas ciydailHas BeJIM4YMHA, 3aKOH €€ pacrpeneieHus. UucioBbie
XapaKTePUCTHKH JUCKPETHOHN CIy4yaiiHO# BennuuHbl. [IoHsTHE 0 3aKOHE OOJIBIINX YHCE.

IIpakTHyeckoe 3aHATHE. Kitaccuyeckoe onpeiesieHne BEpOsTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O
CyMME€ BEPOSITHOCTEN. BhIUnCIIEHHE BEPOSITHOCTEM.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIINXCA

HpnMepHaﬂ TEMAaTUKA BHCAYIUTOPHBIX CAMOCTOATEIbHBIX paGOT:
1. CocraBiieHue u PCHICHUC 3a1a4 C 3JICMCHTAMH TCOPHH BEPOATHOCTU U MaTeMaTHYEeCKOM CTAaTUCTUKU

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

Tema 7.3.
9J1eMeHTDI
MaTeMaTH4ecKoii
CTATHCTHUKH

Jlekuus, ypok. [IpencraBnenne naHHbIX (TaOIUIIBI, JHArpaMMBbl, rpaduKn), TeHEpaIbHAs COBOKYITHOCTD,
BbIOOpKa, cpesiHee apudmeTrndeckoe, Meauana. [loHsTue o 3ajauax MaTeMaTHUYECKOM CTATUCTHKHU.

HpaKTI/I‘{eCKOC 3aHATHE. HpCI[CTaBJ'IeHI/Ie YHUCJIOBBIX JaHHBIX. Pemrenne MPAaKTUYCCKUX 3aJdad C
IMPUMCHCHUCM BECPOATHOCTHBIX METOJI0B

CAMOCTOATEJBHAS PABOTA OBYYAIOLIINXCSA

IIpumepHas TeMaTHKa BHeayAUTOPHBIX CAMOCTOSATEIbHBIX PadoT:
1. luckpeTHas ciryuyaiiHasi BEIMUMHA, 3aKOH €€ paclpeieeHusl.
2. UncnoBble XapaKTEPUCTUKH TUCKPETHOHN CIy4aifHON BETMUHHBI

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

Pazgea XVIII. T'eomerpus

Tema 8.1.
IIpsiMble ¥ MI10CKOCTH
B IIPOCTPAHCTBE

Jleknusi, ypok. B3anmHoe pacnosiokeHue ABYX HpPSIMBIX B IpocTpaHcTBe. [lapamiensHOCTh NmpsMoOil U
mockocTy. IlapamiensHOCTh I10cKOCTEN. [IepreHIuKyIIpHOCTD IPSAMON U IIIOCKOCTH. Ilepnienaukysp
Y HAaKJIOHHasA. YTOJ MEXIy NpSIMOM M IIOCKOCTBIO. JIByrpaHHBIM yroj. YTol MEXIy IUIOCKOCTSIMH.
[leprieHaMKyIIpHOCTH  ABYX  IUIOcKocTei.  ['eomerpuueckue  mpeoOpa3oBaHusi — MPOCTPAHCTBA:
MapaJUIEIIbHBIM  MIEPEHOC, CHUMMETPHS OTHOCHTEIBHO IIIOCKOCTH. llapamienpHoe NpOEKTHpPOBaHHE.
[Tnomaas oproroHanbHOM npoekuuu. M3006paxkeHue NpocTpaHCTBEHHBIX UTYP.
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IIpakTnyeckoe 3ansitme. [Ipu3HaKM B3aMMHOIO PACIOJIOKEHMSI HPSMBIX. YTOJI MEXAY IPSMBIMH.
B3aumHoe pacnosokeHue NpsMBIX W IJIockocTed. [leprneHaukynsp U HAKJIOHHAS K IUIOCKOCTH. YTOI
MEX/ly NPSMOI U IJIOCKOCTBhIO. TeopeMbl 0 B3aMMHOM pacIoIOKEHUN IPAMOM U IIockocTu. Teopema o
Tpex mneprneHaukymispax. [Ipu3Haku U CBONCTBA MapajieNbHBIX M MEPHEHAUKYJISPHBIX IJIOCKOCTEH.
PaccrosiHMe OT TOUKHU 10 IIIOCKOCTH, OT IPSIMOM 10 IJIOCKOCTH, PACCTOSIHUE MEX]Y MIOCKOCTSIMH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY MPOU3BOJIBHBIMU (PUTypaMU B IPOCTPAHCTBE.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIINXCA

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

2. AKCHOMBI CTEpEOMETPUHN

3. McTopus pa3BUTHsI TEOMETPUH

Jdomamnee 3aganue: 1101roToBKa K NMPAKTUYECKUM 3aHSATHSIM, PEIICHHUE 3a1a4.

Tema 8.2.
MHoOrorpaHHuKHu

Jlekuus, ypok. Bepuinnsl, peOpa, rpaHu MHOrorpanHuka. Pa3seprka. MHororpanssle yribl. Beimykiibie
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsmas u HakioHHass npusma. [IpaBunbHas mnpusma.
[Mapannenenunen. Ky06. I[Mupamupa. IlpaBunbHas mnupamuga. YcedeHHas mupamuaa. lerpasap.
Cummerpun B KyOe, B napajuienenunese, B npusme u nupamujae. Ceuenust ky0a, Ipu3Mbl U TUPaMUIBL.
IIpencraBnenue o mpaBUIbHBIX MHOTOIPAaHHUKAX (TeTpa’ape, Kyde, OKTaszape, JoJeKadipe U UKOCadIpe).

CAMOCTOSATEJIBHASA PABOTA OBYYAIOLINXCA

IIpumepHas TeMaTHKa BHeaAyAUTOPHBIX CAMOCTOSATEbHBIX PadoT:
1. IIpaBuibHBIE U MONYIPABUIIbHBIE MHOTOTPAaHHHUKH.
2. CocraBiieHH€ U pelIeHHE 33134 10 TeMe: K MHOTOTrpaHHUKHY C TIPAKTHYECKUM COJIEpKAHUEM

Il()MamHee 3aganue: Iloaroroeka k IMPAKTUYCCKUM 3aHATHAM, PCIHICHHUC 3a/1a4.

Tema 8.3.
Tesna u moBepxXHOCTH
BpallleHUs

Jleknusi, ypok. [umuuap u konyc. YceueHHbld kKoHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBble CeUeHHs M CceueHus, mapajuiensHbie ocHoBanuio. Illap u chepa, nx
ceueHus. KacaTenpHas III0CKOCTb K cdepe.

IIpakTuyeckoe 3anHsiTMe. B3aumHOe pacnoyiokeHHe MPOCTPAHCTBEHHBIX ¢uryp. Pasnuunbie Buibl
MHOTrorpaHHukoB. Mx u3oOpaxenus. CedeHusi, pa3BepTKM MHOIOIpaHHMKOB. [lmomiaab MOBEPXHOCTH.
Bunsl cummerpuit B mpoctpancTBe. CUMMETpUs TeNl BpAIEHHWSs W MHOTOTPaHHUKOB. Bprumcienune
IoImazae u 0GbeMoB.

CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA
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IIpumepHas TeMaTHKA BHeAYTUTOPHBIX CAMOCTOSAITEIBLHBIX PadoT:

1. IlpumeHeHue Ten BpallleHus B pa3InYHbIX cepax KU3HU

2. CocTaBiieHHE U PEUICHHE 3a/1a4 110 TeME C IPAKTHYECKUM Co/iep KaHueM 1o TeMe: «Tena BpareHus»
3. Konnueckue ceueHus 1 UX MPUMEHEHUE B TEXHHKE.

I[()Mamnee 3aJaHuce. HOIIFOTOBKa K HOPaKTUYCCKUM 3aHATUAM, pCHICHUC 3a/1a4.

Tema 8.4. Jleknusi, ypok. O6veM u ero mzmepenue. Murterpansnas ¢opmyna odobema. @opmynsl odbema KyoOa,
N3mepenus B NPSIMOYTOJBHOTO TapajUieNienuIesa, Mpu3Mbl, uIuHaApa. Popmyisl o0beMa NMUPaMUABI U KOHYCA.
reoMeTpuu @OopMyIbI IIOLIAAN TOBEPXHOCTEH IIMIIMHpPA U KoHYyca. DopmMyIibl o0bema mapa 1 Iiomaau chepsol.
IIpakTuyeckoe 3ansaTHE. Perienue 3a1a4 HAa HAXO0XKIAEHUE OOBEMOB PA3IUYHBIX MHOTOTPAHHUKOB M UX
IJIOIIAJEH IOBEPXHOCTH
CAMOCTOSATEJBHASA PABOTA OBYYAROIIIUXCSA
IIpumepHas TeMaTHKa BHeAyTUTOPHBIX CAMOCTOSAITEbLHBIX PadoT:
1. IIlppumMeHeHne MHOTOTPAaHHUKOB B Pa3IMIHBIX cepax KU3HU
2. [Tono6ue Ten. OTHOLIEHUS IIIOMIAJCH MOBEPXHOCTEH U 00BEMOB MOJAOOHBIX TEJ.
Jomamnee 3aganue: [loaroToBka K MpakTUYECKUM 3aHITHUSAM, PEIICHUE 3a7ay.
Tema 8.5. Jleknus, ypok. [IpsmoyronbHas (ekapToBa) CUCTEMa KOOPJIMHAT B MpocTpaHCcTBe. DopMyia pacCTOSHUSA
Koopaunarsl u MEXIy JBYMS TOYKaMU. YpaBHEHHUS cQepbl, IUIOCKOCTH U npsiMod. Bekrtopel. Moaynb BekTopa.
BEKTOPBI PaBenctBo BekTopoB. Clio)keHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucilo. Pas3nolkeHue BeKTOpa Io

HaIpaBJICHUsAM. YTOJI MeXIy AByMs BekTopamu. [Ipoekuus Bektopa Ha ock. KoopaunaTel BekTOpa.
CkansipHOE€ TIpPOM3BENEHUE BEKTOPOB. lcmonp3oBaHME KOOpAMHAT M BEKTOPOB IIPH  pELICHUU
MAaTE€MaTHYECKUX W NMPUKIIAIHBIX 33/1a4.

IIpakTnyeckoe 3ansaTHe. Bekropbl. /[lelicTBus ¢ Bekropamu. JlekaproBa cuUCT€Ma KOOpAMHAT B
MPOCTPAHCTBE. YpaBHEHUE OKPYKHOCTH, CPepbl, MIIOCKOCTH. PaccTosiHue Mexay ToukaMu. JecTBus ¢
BEKTOpPAaMHM, 3aJaHHbIMM KoopauHaTamu. CKalsIpHOE NPOM3BEIACHHE BEKTOpPOB. BekTOpHOE ypaBHEHHE
IPsIMOM M TNIOCKOCTH. Vcrosib30BaHNEe BEKTOPOB IIPH JI0KA3ATENBCTBE TEOPEM CTEPEOMETPHUH.

CAMOCTOATEJIBHAA PABOTA OBYYAIOIIUXCHA

IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOATEIbHBIX PadoT
1. KomnnanapHslie BeKTOpa
2. KoopaMHaThl TOUYKHM U KOOPAWHATHI BEKTOPA.

I[OMallIHee 3aJaHHucC. HO}IFOTOBKa K IMPaKTUYCCKUM 3aHATHUAM, pCHICHUC 3a0a4.
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Koncyabranuu: 6
Bcero 2 cemecTtp: 206
Bcero yacos 361

yp06€Hb O0CB0€HUA npocmaesjisiemcsi Hanpomue OUOAKMUYECKUX eduHuu.

s xapakmepucmuxu yposHs 0c60eHUs y4ebH020 Mamepuana UCnoib3yomcs ciedyrouue 0003HaAYeHUs.

1. O3naxomumenvnovui (y3nasanue panee u3y4enHviX 00bEKMO8, CEOUCMSE),

2. Penpooykmugnblii (8blnoaHeHUe OesIMeNIbHOCMU RO 00PA3YY, UHCMPYKYUU UTU NOO PYKOBOOCMBOM,)
3. IIpooykmueHulil (n1anuposanue u camocmosimeibHoe GblNOJIHEHUE OesIMeNbHOCMU, PeueHUe NPOOIEMHBIX 3a0ay.
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI JUCHHUITJIMHBI

3.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHI

3.1.1. OOpa3oBareibHbIC TEXHOJIOTHH, IPUMEHSIEMbIC B IPOIECCE M3YUYCHHUS TaHHOMN
JUCIUIITUHBIL

- MOJIyJIbHbI€ TEXHOJIOTHU:

- TEXHOJIOTUSI KPUTUUECKOT'O MBIIIUICHHUS;

- TEXHOJIOTUS IPOOJIEMHOTO 00YUYECHHUS;

- ”H(pOPMAIIMOHHO-KOMMYHHKATUBHBIC TEXHOJIOTHH;

- KEHC-TEeXHOJIOTUU.

[IpuMeHeHne NaHHBIX TEXHOJOTUM IMO3BOJUT COKPAaTUTh BPEMEHHBIE 3aTpaThl Ha
MOJTOTOBKY OOYyYaroluXcs K y4eOHBIM 3aHSTHUSIM; OyAyT CIIOCOOCTBOBATH (POPMUPOBAHUIO
KITFOYEBBIX KOMIICTCHIIMH, a TaKKe IMOIYYCHHIO KAa4eCTBEHHO HOBOTO 00pa30BaTEIHHOIO
OPOAYKTa KaK KBHUHTICCEHLIMHM BCEX KIIIOYEBBIX KOMIIETEHIUH, BOCTPEOOBaHHBIX B
COBPEMEHHOM OOIIIEeCTBE.

3.1.2. Micnonp30BaHNE aKTHBHBIX M HHTEPAKTUBHBIX (HOPM IpOBEICHU 3aHITHI

Cemectp Bun 3anarus AKTHUBHBIC U1 HHTEPAKTUBHBIC ()OPMBI TIPOBEICHUS
3aHATUNA

[TpoGnemuas nekuus no teme «Pa3Butue moHATHS O
YHCIIEY.

TBopueckue 3amanusi mo Tteme «DyHKIMH UX
CBOWCTBA M TpadUKN».

Jleknus, ypok

Jlexknus, ypok

1 cemectp [lpoGnemuass nekuust mo Teme «OnpeneneHue
Jlexuwms, ypok  [morapudma. OcHoBHOE J0rapupMHIECKOe
TOXJIECTBOY.

AHann3 KOHKPETHBIX CHUTyauuil (keic-MeTon) Io

Jlexuus, ypok
1A, yp TeMe «DIIeMEHThl KOMOMHATOPUKI.

TBopueckue 3amaHuss 1o  TemMe  «OCHOBBI
TPUTOHOMCTPHN .

AHan3 KOHKPETHBIX CHUTyalui (kelc-MeTox) 1o
teme «IIpou3BojHas U ee IPUMEHECHHEY.

VYuebnas auckyccus no teme «llepBooOpasHas u
UHTErpay.

AHan3 KOHKPETHBIX CHUTyalui (kelc-MeTox) 1o
TeMe «YPaBHEHUs U HEPABEHCTBAY.

Jlexuus, ypok  |TBopueckue 3aganus no teme «MHOrOrpaHHUKIY.

Jlexknus, ypok

Jleknus, ypok

2 cemectp Jexuus, ypoK

Jleknus, ypok

3.2. TpeOoBaHMs1 K MUHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

No HaumenoBanue o0nekTa, Anpec (MecToronoxeHnne) o0beKTa,
/i MOJITBEPIKTIAIOIIETO HATUYHE MOATBEPIKIAIOIIEr0 HATMYNE MaTePHAIIbHO-
MaTepHUaTHHO-TEXHHIECKOTO TEXHUYIECKOTO 00ecreueHus (C yKa3aHueM
o0ecrieyeHus, C epeyHem HOMEpa TaKOTro 00bEKTa B COOTBETCTBUU C
OCHOBHOTO 000PYAOBaHHUSI JIOKYMEHTaMH 110 TEXHHYECKOM
WHBEHTapHU3AIIIH)
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1 VYuebnas ayauropus mist nposenenuss | 394087, Boponexckast 0051acTb, T.

3aHATHH JICKIIMOHHOTO, Boponex, yn. Tumupsizesa, 1. 21, a. 114
CEeMHHApPCKOTO  THUIA,  TEKYIIETO
KOHTPOJIS u MIPOMEKYTOUHOI
aTTecTalum, KOHCYJIbTaIUi
«Kabuner MaTeMATHKHU U
HH(OPMATHUKHN». KOMIUIEKT Yy4eOHOI
Mmebenu, JIEMOHCTPAIIMOHHOE
o0opyaoBaHue, ydeOHO- HarJsiIHbBIC
nocoous, MPEe3EHTAIIMOHHOE
obopyoBaHue, UCIIONIb3YEMOE

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

Firefox /
Internet  Explorer, ALT  Linux,
LibreOffice.
2 VYueOHas ayJIUTOpHUs s | 394087, Boponexckas o6macts, T. BopoHex,

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

0o0OpyIOBaHUE, Y4YeOHO- HAIJISATHBIC
HOCO6I/I$I, KOMHBIOTCpHa?[ TCXHHUKA C
BO3MOXKHOCTBIO ITOJK/IIOUEHHUS K CETH
«HuTepueT» u obecrieueHneM
JOCTyIa B AJIEKTPOHHYIO
MH(OPMaIIMOHHO-00pa30BaTEIIbHYIO
Cpely, WCIOJIb3yeMOe MPOrpaMMHOE
ob6ecrieuenne: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex
Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UudopmanuonHoe odecneyeHue 00yyeHus (MepeyeHb PeKOMEH/TyeMbIX yUeOHBIX
u3aanuii, IHTepHeT-pecypcoB, AOMOIHUTEIBHON JINTEPATyPHI)

3.3.1. OCHOBHBIE UCTOUYHUKH:

1. Anmumos UI.A. u ap. MaremaTuka: anreOpa W Hayajda MaTeMaTHUYECKOIO aHaJM3a,
reomerpus. Anredpa W Hadajga MareMaTHYecKOro aHayiu3a (06a30BbIM M yriyOleHHBIH ypOBHM)
10-11 xiaccer. - M., U3natensctBo «IIpocBemenuey, 2019.

2. Aranacsan JI. C., bytyzoB B. @., Kagomues C. b. u ap. Maremaruka: anrebpa u
Hayaja MaTeMaTH4eckoro aHanuza. 'eomerpus. ['eomerpust (6a30BbIi U yriiyOJIeHHbIN YPOBHN)
10-11 knaccer. - M., U3narensctBo «IIpocBemnienuey, 2019.

3. Konsruw FO.M., TkaueBa M. B, @enepora H. E. u 1p. Marematuka: anre6pa n Hayaa
MaTeMaTHYecKoro aHanmu3a. Anrebpa W Hayaja MaTeMaTH4ecKoro axanusa (0a30BbIl u
yrayOnenusii ypoBHu) 10 kmacc / mon pea. A. b. XKwxuenko. - M., M3garenscTBO
«IIpocsemenuner, 2019.

4. Komsrun FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTH4ecKoro aHainu3a. Anredpa M Hayala MaTeMaTH4YecKoro aHainu3a (0a3oBbIA U
yrayOnenusii ypoBHu) 11 kmacce / mon pea. A. b. XKwxuenko. - M., M3sgarenbcTBO
«IIpocsemenuer, 2019.
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5. Mopaxosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapaaxaesa E.JI. Anrebpa u
Hayaja MaTeMaTH4yecKoro aHanusa. basoBwiii ypoBeHb. 10 kmacc. B 2 Yacrax. Yacrs 1.
OnektponHas popma yueonuka. BUHOM. JlabopaTtopus 3HaHUA.

6. Mopaxosuu A.I'., Cemenos I1.B., Anekcannpoa JI.A., Mapnaxaesa E.JI. AnreGpa u
Hayajga MaTeMaTh4eckoro aHanmusa. ba3oBbiii ypoBenb. 10 kimacc. B 2 Yactax. Yactes 2.
OnekrponHas popma yueornka. BUHOM. Jlaboparopust 3HaHMIA.

7. Mopaxosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapaaxaea E.JI. Anrebpa u
Hayaja MaTeMaThyecKoro aHainusa. ba3oBwiii ypoBeHb. 11 kmacc. B 2 Yacrax. Yacrs 1.
OnektponHas popma yueonuka. BUHOM. JlabopaTtopus 3HaHUA.

8. Mopaxosuu A.I'., Cemenos I1.B., Anekcannpoa JI.A., Mapnaxaesa E.JI. Anre6pa u
Hayaja MaTeMaTU4ecKoro aHanusa. ba3oBblii ypoBenb. 11 kmacc. B 2 Yactax. Yactes 2.
OnekrponHas popma yueornka. BUHOM. JlaGoparopust 3HaHMIA.

9. TIloropemoB A.B. Maremaruka: anrebpa W Havajla MaTeMaTHYECKOTO aHaW3a,
reomerpust. ['eomerpus. 10-11 xmaccel. DnektponHas ¢opma ydueOHuka. - M., M3garenscTBO
«IIpocBemienuey.

3.3.2. JIONOIHHUTEIbHBIC HCTOYHUKH:

1. bapaymkun B. B. Dnementsl Bbiciieil MaTtemaTuku. YuyeOHuk. B 2-x Tomax. 1,
Matemartuka. DneMeHTsl Bbiciieii MmaremMatuku: Y4yeOuuk: B 2 Tomax Tom 1 (CIIO) - Mockaa:
000 «KYPCy, 2017 - 304 c. [DU] [OBC 3nannym].

2. bapnymkun B. B. Dnementsl Bbicuiedl maremaTuku. YueOHUK. B 2-x Tomax. 2,
Maremartuka. DiieMEeHTHI BhIcIIeH mMaTemaTuku: YuyeOnuk: B 2 tomax Tom 2 - Mocksa: OOO
«KVYPCy, 2017 - 368 c. [DU] [2BC 3nanuym].

3. llumages, B. C. MaremaTuka: YueOnuk u npakrukym / [llunmawes B. C. ; mox pen.
TuxonoBa A. H. - 8-e usn., mep. u mon .- DnekTpoH. naH. - MockBa: M3natensctBo HOpaiir,
2019.- 447. - (IlpodeccuonansHoe obpazoBanue). [DU] [DBC KOpaiit].

4. I'yceB B. A. I'eomerpusi: Yuebnoe nocobue / I'yceB B. A., Koxyxos U. b., [Ipokodnes
A. A. - 2-e u3A., HCTIp. U JON.- DNEKTPOH. AaH. - MockBa: M3natensctBo FOpaiit, 2019.- 280. -
(ITpodeccuonanpuoe odpazosanue) [DU] [DBC IOpaiit].

3.3.3. . MeToanyeckue U3IaHus:

1. Meroanueckue yka3zaHUs JUIsI CaMOCTOSITENIbHOM paboThl oOyyaroumxcs IO
mucuuiuinHe  «MatemaTtukay (cpeaHee ofmiee oOpaszoBaHue, 0a3oBas AMCLUUIUIMHA) IS
00yyJaronuxcs Mo CHEeNUATBHOCTAM CpeaHero mpodeccuoHaabHoro odpazosanust / coct. B.IL.
[Hankwuii. - BopoHnex: BopoHexckuil rocy1apcTBEHHbIN arpapHblii yHuBepcuteT, 2018. -[DU]. —
Pexxum noctyma: http://catalog.vsau.ru/elib/metod/m146608.pdf>.

3.3.4. DNeKTpOHHBIE PECYPCHI:
- DNeKTpOHHbIE OMOIMOTEYHbIE CUCTEMBI

Ne Ha3zpanue Pa3memenne
1 | Jlasb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com
3 | IOPAUT http://www.biblio-online.ru
4 | IPRbooks www.iprbookshop.ru
5 | E-library https://elibrary.ru
6 | DmextponHas 6ubaroreka BIAY http://library.vsau.ru/

- [IporpammHOe obecnieueHre 00LIero Ha3HAYEeHUs

Neo | HazBanue Pasmemenune

1 | Onepauunonnsie cucteMbl MS Windows / Linux I1K B nokanbHOM cetu BI'AY

2 | Haxkersl odpucubix npunoxenuiit Office MS Windows / | TIK B nokanbHo#t cetn BTAY
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http://catalog.vsau.ru/elib/metod/m146608.pdf

OpenOffice

[Iporpammer st mpocMoTpa daitnoB Adobe Reader / .
3 DjVu Reader [1K B nokanbHo# cetu BIAY
4 Bpaysepsr Yandex Browser / Mozilla Firefox / Internet K B okanbHoi cetn BEAY

Explorer
5 | AatuBupycnas nporpamma DrWeb ES I1K B nokanbHO#M cetu BI'AY
6 | IIporpamma-apxusatop 7-Zip 1K B nokanbHoOM cetun BIAY
7 | Mynstumenua npourpsiBaresib MediaPlayer Classic I1K B okanbHOM cetn BIAY
8 | [Mnardopma onmaiin-obyuenus eLearning server I1K B nokanbHoi cetu BI'AY
9 | Cucrema xomnbiorepaoro tectupoBanusi AST Test I1K B nokanbHoi cetu BI'AY

- CaiiTbl 1 H”HPOPMALIMOHHBIE TOPTAJIBI

1. http://Muno6pHayku.pd/ - MuHHCTEPCTBO

obpazoBanus P®D;

2. http:/edu.ru/ - ®enepanbHblii 00pa30BaTEIbLHBINA TOPTAT;
3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 knacchl;
4. http://school-collection.edu.ru/ — DnexTponHslii yueOHuk «Maremaruka B mkoine, XXI|

BCK».

5. http://fcior.edu.ru/ - uapopmanrOHHbIC, TPEHUPOBOUHBIC ¥ KOHTPOJIBHBIC MaTepHaIbI

3.4. Oco0eHHOCTH OpPraHU3alHi 00Pa30BaTeILHOI0 MPoIecca MO TUCHUILIHHE IS
HHBAJIM/IOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
CopepxaHue MUCHUIUIMHBI M YCJIOBUS OpraHU3anuu oOydeHus uis oOyd4arommxcs ¢
OFpaHI/I‘-IeHHI)IMI/I BO3MOXHOCTSIMHA 3[[OpOBI)$[ 1 MHBAJINJI0B KOppeKTI/Ip}IIOTCﬂ HpI/I HAJIMYUU TAKUX
00y4Jaromuxcsi B COOTBETCTBUU C MHJMBUIYaIbHOW MPOTrpaMMOlN peadMiIuTalvyd WHBAIHIA, a
Tak ke « TpeOoBaHMSIMY K OpraHu3alii 00pa30BaTEIBHOTO MpoIiecca Uik 00yUeHUs] MHBAUIOB
W JIMIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI B IMTPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX

OpraHu3aIUX,

B TOM 4YHCIC OCHaAIICHHOCTH O6pa3OBaTeJII>HOFO mnmponecca»

(ITmcemo

MunoOpuayku P® ot 18.03.2014 r. Ne 06-281), IlonoxkeHueM 0 METOIUKE OIICHKU CTETEeHU
BO3MOXXHOCTH BKJTFOUCHHS JIMI] C OTPAHHMYCHHBIMH BO3MOXXHOCTSIMHU 37I0POBbSI M WHBAIHJIOB B
o0mmit oOpazoBatenbublii poriecc (HUMMU, 2015); Tonoxxennem OcoOeHHOCTH OpraHU3alid
00pa3zoBaTeNbHOro IMporecca Mo 00pa3oBaTeNbHBIM IporpaMmaM Ui WHBAJIUJOB U JIUI[ C
OrpaHUYCHHBIMH BO3MOXHOCTsIMU 3/10poBbst (IT BIAY 1.1.01-2015).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHbI
Texkynuil KOHTpPOJIb yCIEBAEMOCTHM M OLIEHKA PE3YJIbTATOB OCBOCHMS JIUCLHUILINHBI
OCYILECTBISICTCA IIPENOJaBareIeM B IPOLECCE IMPOBEACHUS IPAKTUYECKUX 3aHATHM U
KOHTPOJIbHBIX Pa0OT, TECTUPOBAHHUSA, a TaK)KE€ BBIIOJHEHUS OOYyYaroIIMMHUCS WHAWBUYyabHBIX

3aJJaHUM, IPOEKTOB, UCCIIEIOBAHUM.

4.1. ®opMbl, METObI M CPEICTBA KOHTPOJIS M OIIEHKH 00Pa30BaTeIbHBIX
pe3yJabTaToB 00y4aromuXCsl

Pe3yabTarhl 00y4eHUs:

(I)OpMI)I U METOAbI KOHTPOJISA U OCHKHU

Hepeqenb JIUYHOCMHbBIX pe3)ibmamoes:
c(OpPMUPOBAHHOCTh TMPEACTABICHUN O
MAaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpPEACTBE  MOJCIHUPOBAHUA  SIBICHUM  H
MPOLIECCOB, UJIESIX U METOAX MATEMATHUKU;

— MOHMMAaHHE 3HAYMMOCTHU MaTeMaTHKHU JJIs
Hay4YHO-TEXHUYECKOI 0 mporpecca,
c(OPMHPOBAHHOCTh OTHOLICHUSI K MaTeMaTHKe
KaK K YacTH OOIIeueI0BEYECKON KYJIbTYpbI

Dopmbl KOHMPONA 00yUeHUA:

- JoMallHee  33JaHue  MpoOJIEMHOTO
XapakKTepa;
- [pakTUYecKoe 3aJaHue 1o pabore cC

uHpopManuei, TOKyMEeHTaMu, JTUTepaTypoii;
- MOATOTOBKA M 3alllTa WHAWBUIYAIbHBIX U
IPYIIOBBIX 3aJaHUH TPOEKTHOTO XapaKTepa;
Dopmbl  OUeHKU  pe3ynbmMamueHoOCmu
0o0yuenua: TPaJULMOHHAs CHUCTEMA OTMETOK B
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3HAKOMCTBO C HCTOPHEN pa3BUTHSA
9BOJIIOLMEH  MaTeMaTHYECKUX

qyepe3
MaTEeMaTHKH,
HJCH;

—  pa3BUTHE JIOTHYECKOTO
MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
QITOPUTMHUYECKON  KYJIBTYPBl, KPUTUYHOCTH
MBIIUICHUSI HAa YypPOBHE, HEOOXOIUMOM JIJIst
Oynymeii mpodeCCHOHATBHON e TEIBHOCTH,
ISt TIPOIOJDKCHHS 00pazoBaHMUsI u
caMmo00pa3oBaHus;

MBIIJICHUA,

— OBJIaJICHME MaTEeMaTHUYEeCKUMU 3HAHUSMU
U YMEHUSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOM
KHU3HU, JUII OCBOEHHUSI CMEXHBIX €CTECTBEHHO-
HAyYHBIX TUCLUILTUH u JTUCIUIINH
npo(ECCHOHATBHOTO [HKJA, Ui TOXYYEeHUS
oOpa3oBaHHsl B 00JacTsIX, HE TPEOYIOLIUX
yriyOJIeHHON MaTeMaTUYECKOM MOATrOTOBKH;

—  TOTOBHOCTb M  CHOCOOHOCTH K
00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHHUIO,
Ha IMPOTSKEHUM BCEH KU3HU; CO3HATEJILHOE
OTHOIIIEHHE K HEMpPEephIBHOMY O00pa30BaHUIO
KaK yCJIOBHIO YCHEIIHOW MPo(eCcCHOHATBHON 1
OOIIECTBEHHOH 1EATEIbHOCTH;
FOTOBHOCTb CIIOCOOHOCTh
CaMOCTOATEILHON TBOPYECKOMN
OTBETCTBEHHOI1 1€ATEIbHOCTH;

n K

n

— TOTOBHOCTh K KOJUIEKTHBHON paborte,

COTPYAHHYECTBY  CO  CBEPCTHHKaMH B
00pa3oBaTeNnbHOM, OOIIECTBEHHO TOJE3HOM,
y4e0HO-HCCIIEeIOBATENIbCKOM,  MPOEKTHOM U
JPYTUX BUAX EATEIbHOCTH;

—  OTHOLIEHHWE K  MpodeccHoHaTbHON
JESTeTbHOCTH KaK BO3MOYKHOCTH Yy4YacTHs B
peleHnu JIMYHBIX, 0OI11eCTBEHHBIX,
rOCYJJapCTBEHHBIX, OO0IIeHAIIMOHATTEHBIX
npooem.

11 epeuensd Memanpedmemublx pe3ynromamoe:
YMCHHUE CaMOCTOATCIIBHO OHNPEACIIATh
O  ACATCIIBHOCTH M COCTABJIATH IIJIAHBI
JACATCIIBHOCTH, CaMOCTOATCIBHO
OCYHICCTBJIATD, KOHTPOJIMPOBATH n
KOPPEKTHPOBATE ACATCIbHOCTL; HMCIIOJIb30BATH
BCC BO3MOXHBIC PECYpPChl A HOOCTHUIKCHUA
IIOCTAaBJICHHBIX ueneﬁ U peaiu3alvii I1IJIAaHOB
ACATCIIBHOCTH, BLI6I/IpaTL YCIICHIHBIC
CTpPaTCryu B PA3JIMYHBIX CUTYyallHUAX,

YMCHUC TPOAYKTUBHO 06H_[8.TBC}I n
BSaHMOHCﬁCTBOBaTB B Iponecce COBMECTHOM
ACATCIIBHOCTH, YUYHWUTBIBATH IIO3HOHWH JPYTrUXxX
YYaCTHHUKOB JACATCIIbHOCTH, 3(1)(I)CKTI/IBHO

Oaimmax 3a Kaxaylo BBIIOJHEHHYIO paboTy, Ha

OCHOBE KOTOPBIX  BBICTABIISIETCS  HMTOrOBas
OTMETKA.

Memoovt  KoOHmpona  HANpPAGIEHbl  HA
NPOGEPKY YMEHUA 00YHaAloumuUxXca:

oTOUMpaTh M OIECHUBaTh HCTOPUYECKUE
(haKThI, IPOLIECCHI, SIBIICHHUS;
- BBIIOJIHATD YCIIOBHUS 33JJaHHsI HA TBOPYECKOM

YPOBHE C  TPEACTAaBICHHEM  COOCTBEHHOU
HO3UIINY;
- JlenaTh OCO3HAHHBIM BBIOOp CHOCOOOB

JICUCTBUI U3 paHEe U3BECTHBIX;

- OCYHIECTBJISITh KOPPEKIUIO (KCIpaBiCHUE)
CIACIaHHBIX  OMMOOK HAa HOBOM  YPOBHE
npearaéMbIx 3aJ1aHui;

- paboTaTh B TpyMIE€ U MPEACTaBIATh Kak
CBOIO, TaK M MO3UIUIO TPYIIIIHI;

- MMPOEKTUPOBATH COOCTBEHHYIO TPAKIAHCKYIO
MTO3UIIMIO Yepe3 MPOSKTHPOBAHUE HUCTOPHUUYCCKUX
COOBITHH.

Memoowvl ouyenxku pezyromamog o00yueHus:
dbopmupoBaHue pe3yabTaTta UTOTOBOM
aTTecTalMy MO JIUCUUIUIMHE HAa OCHOBE CYyMMBbI
PE3yIbTATOB TEKYIIETO KOHTPOJIS.
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pasperiatb KOH(PIUKTHL;

— BJIAJICHUE HaBbIKAMU [03HABATEIbHOM,
Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOH
JIeSITEIbHOCTH, HaBbIKaMU paspenieHus
npoOjieM; CIMOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY TOUCKY METOJIOB PEUICHUS
MPAKTUYECKUX 3aJ1ay, IPUMEHEHHUIO Pa3IMYHbIX
METO0B IMO3HAHUSI;

— TOTOBHOCT M  CIIOCOOHOCTH K
CaMOCTOATEJIbHOM nH(pOpMaIMOHHO-
MMO3HABATEILHOW  JACATEIILHOCTH,  BKJIIOYas
YMEHHE OpPHEHTHUPOBATHCS B  Pa3IMYHbBIX
HUCTOYHUKAX uH(pOpMaInH, KPUTUYECKHU
OIICHUBATh U HHTEPIPETHPOBATh HH(POPMALIUIO,
MOJYyYaeMYI0 U3 Pa3JIMYHbIX HCTOYHUKOB;

—  BJIQJICHUE S3BIKOBBIMU  CPEJICTBAMH:
YMEHUE ACHO, JOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHUs, HCIOJIb30BATh AaJCKBaTHBIC
SI3BIKOBBIE CPEJICTBA;

— BJAJCHUE HaBBIKAMH I103HABATEJIbHOMN
pediieKCMM  KaK OCO3HAHWS  COBEPIIACMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX
pe3yJIbTaTOB M OCHOBAHWM, TPaHUIl CBOETO
3HAHUSI M HE3HAHWUs, HOBBIX MO3HABATEIbHBIX
3a7a4 U CPEIICTB ISl UX TOCTHXKECHUS,

— LEeJEeYyCTPEMJIEHHOCTb B IIOMCKax U
MPUHATANA PEIICHHWH, COOOPa3UTEIbHOCTh H
WHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
MPEJICTaBICHH; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHUIO MHUpA.

Ilepeuens npeomemupix pe3yibmanmos:

B xo00e oceoenus oucyunnunvt odyuarowuiics
odosorcer 3HAMb/NOHUMAMb:

— 3HAYECHHME MATEMAaTUYECKOW HAyKH ISt
peleHns 3aJad, BO3HHMKAIOIIMX B TEOPUH M
MPAKTUKE; IUPOTY M B TO XKE BpeMs
OTPaHUYEHHOCTh MIPUMEHEHUS
MAaTeMaTUYECKUX METOAOB K aHAIU3y |
HCCIICIOBAHUIO TPOIIECCOB M SIBICHUM B
pUpoJIe U OOIIECTBE;

— 3HAQUYeHUE TPAKTUKA U  BOIPOCOB,
BO3HHUKAIONIUX B CaMOM MaTreMaThke JJjis
(GhOopMUPOBaHUS U Pa3BUTUS MaTEMaTHYECKOU
HAayKW; HCTOPUIO PA3BUTHUS TOHATHUS 4YHUCIA,
CO3/1aHus MaTEMAaTUYECKOTO aHaJImn3a,
BO3HUKHOBEHMS U Pa3BUTHUS T€OMETPUH;

—  YHUBEpCAJIbHBIM  XapakTep 3aKOHOB
JIOTUKM MAaTEMaTUYECKUX PpACCYKICHHUM, HX
MIPUMEHUMOCTh BO BCEX o0iacTax
YEeJIOBEYECKOM NEATENLHOCTH;

— BEPOATHOCTHBIM XapakTep pa3jJu4yHbIX
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MIPOILIECCOB OKPYKAIOILET0 MHPa,;

yMeTb:

— BBINOJHATH apudmMeTHdecKkue IeHCTBUS
Ha/l YUCIIaMH, COYeTast YCTHBIC M MHCbMEHHBIE
MIPUEMbl; HAXOJUTh MPUOIMKEHHbIE 3HAYCHUS
BeIMYMH W  TOTPEIIHOCTH  BBIYMCICHUH
(abconroTHAasT W OTHOCUTENbHAs); CPaBHUBATH
YHCIIOBBIE BEIPAKECHUS;

— HaxOJWTh 3HAYEHUS KOPHS, CTEIeHH,
jorapudma, TPUTOHOMETPUYECKUX BBIPAKEHUI
HAa OCHOBE OIpENEeNCHUs, HUCHOIB3YS TpH
HE00XOIMMOCTH MHCTPYMEHTaJIbHbIE CPE/CTBA;
MOJIb30BaTbCs NPUOJIMKEHHOW OIIGHKOH IpH
MPaKTUYECKUX pacyueTax;

— BBINOJIHATH NIPe0Opa30BaHUs BBIPAKECHUH,
MPUMEHSS (bopmyIHl, CBSI3aHHbBIE co
CBOICTBaMH CTETCHEeH, norapudmos,
TPUTOHOMETPHUECKUX (DYHKITHIA;

— BBIYHCIATH 3HaueHue (yHKUUU 10
3alaHHOMY  3HAQUEHUI0  apryMeHTa  IpHU
pa3nu4HBIX croco0ax 3aganus QyHKIHH;

—  OmpeleNnsiTb  OCHOBHBIE  CBOWCTBa
YHUCIOBBIX (DYHKIIMM, WLTIOCTPUPOBATh UX Ha
rpadukax;

— CTpOUTH TIpaUKH HU3YUYEHHBIX (DYHKIIUH,
WUIIOCTPUPOBATh MO  rpaduky  CBOMCTBa
AJIEMEHTApHBIX (PYHKIIMIA;

— MHCIIOJIb30BaTh MOHATHE (QYHKUUH JUIs
OTMCAHMS U aHAJIHM3a 3aBUCUMOCTEH BEJIMYNH;

— HaXOJUTb IPOU3BOJHBIC BJIEMEHTAPHBIX
(GyHKUMH; MCIONIB30BaTh MPOU3BOJHYIO JUIS
U3Y4eHHs] CBOMCTB (QYHKUIUH M TOCTPOCHUS
rpauKoB;

— PUMEHSITh IIPOU3BOHYIO JUIS
MPOBEEHUSI  MPHUOIMKEHHBIX  BBIYMCIEHUMH,
pelmars 3ajadd MNPUKIAAHOIO XapakTepa Ha
HaxO0XJ/JeHWe HauOOJIbLIET0 W HaWMEHBUIETO
3HAYCHHUS,;

— BBIUHCIATH B NPOCTEHINUX CIydasx
IUIOIAA M O0BEMBI C HUCIOJIb30BAHUEM
OIIPEJIETICHHOT O UHTETpaa;

— pemarb palMOHANBHBIE, MOKA3aTeNIbHBIE,

jJorapumuueckue, TPUTOHOMETPUYECKHE
YPaBHEHUS, CBOAAILIMECS K JIMHEWHBIM U
KBaJPaTHBIM, a  TaKxe aHAJIOTUYHbIE

HEPaBEHCTBA U CUCTEMBI;

— HCIONb30BaTh Tpaduyeckuii  MeTon
pelnieHusl ypaBHEHUI 1 HEPABEHCTB;

— n300paxkaTh Ha KOOPJAMHATHOU
IJIOCKOCTH PELICHUs] YPaBHEHUM, HEPABEHCTB
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M CHUCTEM C ABYMS HCHU3BCCTHBIMH,

— COCTaBJSATh M peliaTb ypaBHEHUS U
HEPAaBEHCTBA, CBS3BIBAIOIIME  HEHW3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM 4YHCIE
MPUKJIAIHBIX) 337a4ax;

— pemarh MNPOCTEUITNE KOMOWHATOPHBIC
3aJjaud  METOJOM T1epebopa, a TakkKe C
WCIIOJIb30BAHUEM U3BECTHBIX (HOpMYIT;

— BBIUHUCIATH B MPOCTEUIIUX CIydasx
BEPOSTHOCTH COOBITHI HAa OCHOBE IOJCYETa
YKClla UICXO/I0B;

— pemarhb MJIAaHUMETPUUECKUE u
MPOCTEHININE CTEPEOMETPUUECKUE 3aJayd Ha
HAXO0XJ/ICHUE FeOMETPUYECKUX BEIUYUH (JIJIUH,
YIJIOB, TUIOMIAEH, 0OBEMOB);

HCIOJIb30BATH NPHOOpPeTeHHbIe 3HAHUS
U YMEHUS B MPAKTHYECKOH AesTeILHOCTH
U NMOBCeIHEBHOM KU3HM [IJIf:

— MPAKTUYCCKUX PACYCTOB MO (opMyJiaM,
BKJIOYass (POPMYJIbI, COJACpXKAIIUE CTEICHH,
paJvKabl, norapudmbl u
TPUTOHOMETPUYCCKHE (YHKIUH, HCIIOIb3Ys
IpU HEOOXOJMMOCTH CIIPABOYHBIE MaTEepPUAIIbI
Y NPOCTEUIIINE BBIYMCIUTENbHBIE YCTPOKUCTBA;

— ONuCaHus ¢ TOMOIIbI  (pyHKUIUH
Pa3IMYHBIX 3aBHUCHUMOCTEH, MPEICTaBICHUS UX
rpaduyecku, HHTepIpeTaluu rpaduKoB;

— MOCTPOEHUSI U HCCIEAOBaHUS
MPOCTEUIINX MAaTEMAaTUYECKUX MOJICIICH;

— aHalM3a peajbHBIX YMCIOBBIX JaHHBIX,
MIPEJICTABJICHHBIX B BHJIE AHArpamMm, rpauKos;

— aHanmu3za WHGOPMAIMH CTATUCTUYECKOTO
XapakTepa,

— HUCCIIEIOBaHUA (MoaenupoBaHus)
HECJIO)KHBIX  IMPAKTHYECKUX CUTyallud Ha
OCHOBE MU3YyYEHHBIX (POPMYJI U CBOMCTB pUryp;

— BBIYHCIEHUS O0BEMOB H IUIONIaeH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX T MpPH
peIIeHNN TPaKTUYECKUX 3a]1ad.

4.3. XapakTepucTHKA OCHOBHBIX BH/IOB [1eAITeJIbHOCTH CTYAeHTOB

XapaRTepHCTmca OCHOBHBIX BU10B A€ATECJIbHOCTH CTYACHTOB

Coaepxanue o0yueHust . .
ep y (Ha ypoBHe y4eOHBIX el CTBHIl)

O3HakoMJIEHHE C POJIBIO MAaTEMATUKH B HAYKE, TEXHUKE, DKOHOMUKE,
MH(OPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHUECKOH J1eATeTHbHOCTH.
O3HaKoMIIEHHE C oeJsAMu M 3aladaMi U3YyUYCHHSA MAaTCMAaTUKH IIpU
ocoenuu npodeccuii CI10 u cnenmansaocteit CI1O

BBeaenue
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Auredpa

Pa3BuTHne NOHATHS O
yucJjiae

Brimonnenue apudmeTHyeckux MEUCTBUN HaA YUCIAMH, cOoYeTas
YCTHBIE U NHCbMEHHBIE TPUEMBI.

Haxoxxnenue npuOIMKeHHbIX 3HAYEHUI BEIMYMH M MOTPELIHOCTEH
BBIUUCIICHUH (a0COMOTHON M OTHOCHTEIBHOI ); CpPaBHEHHE YHCIIOBBIX
BBIPAYKECHU.

Haxoxnenne ommOOK B NpeoOpa3oBaHHUSIX M BBIYMCICHUSX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

KopHu, crenenu,
Jorapu@mbl

O3HakOMJIEHME C MOHATHEM KOpHS N- CTENEHH, CBONCTBAMH
paZMKaJIOB U IPAaBUJIaMHU CPAaBHEHUS KOPHEH.

@OpMyIMpOBAHME ONPENEICHUS KOPHA M CBOMCTB KOpHEH.
Boelunicienne M CpaBHEHHME KOpDHEH, BBIIOJHEHUE IPUKHUIKU
3HAQ4YCHUS KOPHSL.

IIpeoOpa3oBanue  4YUCIOBBIX M OYKBEHHBIX  BBbIpa)KEHU,
CoJlepKaIIMX PaJuKabl.

BrimonHenue pacdyeroB mo ¢GopmysiaM, COJEpXKalluM paIuKalbl,
OCYIIECTBIISs1 HEOOXO0JUMbIE IIOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OnpeneneHne paBHOCUIIBHOCTH — BBIDAKEHUH C  paJuKallaMU.
Pemrenne nppanimoOHaIbHBIX YPaBHEHHM.

O3HakOMJIEHME C TOHATHEM CTENEHH C  JIEHCTBUTEIBHBIM
IIOKA3aTEeJIEM.

HaxoxneHue 3HaueHUIl CTENEHH, UCHOJIb3ys NP HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHBIEC CPEACTBA.

3anuchlBaHUE KOPHS N-i CTENEHW B BHUJE CTENEHH C APOOHBIM
MOoKa3arejaeM U Hao0opoT.

@opmynupoBaHUE CBOKICTB CTENeHeW. BbrumcieHue creneHend ¢
palMOHAIBHBIM I10KA3aTeJIeM, BBINOJHEHUE INPUKUIKA 3HAYCHUS
CTETIEHH, CPABHEHHUE CTEIICHE.

[IpeoOpa3oBaHne  YUCIOBBIX M  OYKBEHHBIX  BBIPQXKECHUI,
coIepXKalluX  CTEIEHH, IIPUMEHSAsSI  CBOMCTBA. Pemenue
IIOKA3aTEIbHBIX YPABHEHUM.

O3HakOMJIEHME C TIPUMEHEHHWEM KOpPHEM M CTENEeHEeH Ipu
BBIYMCIICHUH CPEIHUX, ICJIEHUN OTPE3KA B «30JI0TOM CEUECHUM.
Pemienue npukiaaHbIX 33124 HA CI0XKHbBIE IPOLIEHTHI

IIpeodpasoBanue
ajredpanyeckKux
BbIPAKECHU I

Brimonnenue npeobpa3oBaHuii BeIpaKeHUH, MpuUMeHeHHue GopMy,
CBSI3aHHBIX CO CBOMCTBaMU CTENEHEN U Torapu(pmMoB.
Onpenenenne o0gacTU JOMYCTUMBIX 3HAUEHHUH JorapuMuyeckoro
BbIpakeHus1. Pemenue sjorapuMudeckux ypaBHeHU I

OcHOBBI TPUTOHOMCTPUM

OcCHOBHBIEC IOHATHSA

N3y4yenne paguaHHOro METOAA MU3MEPEHMs YIJIOB BPALLEHUS U HUX
CBS3U C TpaaycHoll Mepoil. M3o0paxeHue yriioB BpalieHus Ha
OKPYXHOCTH, COOTHECEHHUE BEJINYMHBI yTJa C ET0 PACIOIOKEHUEM.
@®opMyIUpOBaHUE OINpPEAETICHUN TPUTOHOMETPUUECKUX (GYHKIUN
JUls  YIJIOB  TIOBOPOTa M OCTPBIX  YIJIOB  IPSIMOYTOJIBHOTO
TpEyroJbHUKa U O0BSICHEHHE UX B3aUMOCBSI3U

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

IIpuMeHeHHE OCHOBHBIX TPUIOHOMETPUUYECKUX TOXKIECTB UL
BBIUYHCIICHUS 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKLIMH 11O OHOM U3
HUX

IIpeoOpa3oBanus
NMPOCTEHIINX
TPUTOHOMETPHYECKHUX
BbIPAKEHU I

N3yyeHrie oCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYIIBI CIIOKEHUS,
yIIBOCHHUS, TPe0o0pa30BaHMsl CyMMbl TPUTOHOMETPHUECKUX (DYyHKIMHA
B IPOU3BEJIEHUE M IPOU3BENEHUS B CyMMYy U IMpPUMEHEHHE IpHU
BBIUHMCICHUM 3HAYEHHUs TPUTOHOMETPUYECKOTO BBIPAXKEHUS U
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YOPOLIEHUS €ro.
O3HakOMJIEHME CO CBOMCTBAMM CHMMETPUU TOYEK HA EIUHUYHOMN
OKPY’KHOCTH M IPUMEHEHHE UX JUIs BBIBOAA (HOPMYJI IPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKHE
YPABHeHHS U
HEPaBEeHCTBA

Pemenne mno ¢opmyiraM U TPUTOHOMETPUYECKOMY  KpYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

IIpuMeHeHHe OOLIMX METOJOB pelleHUs] YpaBHEHUH (IpUBEACHUE K
JUHEHHOMY, KBaJpaTHOMY, METOJ pa3JIOKCHUS HAa MHOMKUTEIH,

3aMEeHbl NIEPEMEHHOH) IpH  pEIIeHUH TPUTOHOMETPUUYECKUX
YpaBHEHUM.
YMenue  oTrMedyarb ~ Ha  Kpyre  peIIeHHs  NPOCTEHIIMX

TPUTOHOMCTPUYCCKUX HCPABCHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTE€HC YUCJIa

O3HakOMJICHHE C TOHATHEM
(byHKIHA.

W3yuenune onpeneneHnii apkCHHyca, apKKOCHHYCa, apKTaHT'€HCa
gyrcna, (opMmynupoBaHHEe WX, H300paXEHHWE Ha EIUHUYHOU
OKPYXHOCTH, IPUMEHEHHE IIPU PEIICHUN YPAaBHEHUI

O6paTHBIX TPUT'OHOMETPUYCCKHUX

DyHKIUH, X CBOICTBA U IPaQUKH

DOyHKUUH.
Iousitue o
HeNpPepbIBHOCTH
GyHkunu

O3HakoMJIEHHE C MTOHATHEM IIEPEMEHHOM, TPUMepaMu 3aBUCUMOCTEN
MEXy IEpEMEHHBIMH.

O3HakomiieHHe C HOHATUEM rpaduxa, orpeJiesieHue
MPUHAIISKHOCTH TOYKH Tpaduky ¢ysknuu. OmnpeneneHue 1O
¢dopmyse npocreiiield 3aBUCUMOCTH, BUJIa ee rpaduka. Beipaxkenue
1o ¢hopmyJie OJTHON IEPEMEHHOM uepe3 Apyrue.

O3nakomiieHHe ¢ onpezeneHrueM GyHKIHUU, GOPMYJIHPOBAaHUE ETO.
Haxosxaenne o0nacTu onpeaereHns U 00J1acTi 3HaYeHUH (YHKIUU

CpoiicTBa QyHKIHMH.
I'padpuyeckas
HHTepIpeTaums.
Ipumepsl
(pYyHKIHMOHAIBHBIX
3aBHCUMOCTEH B
peajbHbIX

npoueccax M sBJICHUAX

O3HakomJieHHE ¢ NpUMepaMH (YHKIHMOHAJIbHBIX 3aBHCHUMOCTEH B
peaJIbHBIX MPOLIECCaX U3 CMEXKHBIX IUCHUIUIMH.

O3HakOMJIEHME C JOKa3aTENbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOMCTB JMHEWHON W KBaJApaTU4YHOM (DyHKUMH, MpOBeIEHUE
HCCIIeIOBAaHMsl JIMHEHHOM, KyCOUHO-ITMHEHHOH, IpOOHO-IMHEHHON U
KBaJpaTU4HON (QYyHKIUH, nocTpoeHue ux rpapukos. Iloctpoenue u
yreHue rpadukoB ¢pyHkuui. MccnenoBanue GpyHKIUU.

CocraBnenue BHJIOB (PyHKIMH 1O JaHHOMY YCJIOBHIO, pPELLEHUE
3a/1a4 Ha SKCTPEMYM.

Boinonnenue npeoOpa3oBanuii rpaduka QyHKIMH

Oo0paTHble pyHKIMH

W3ydenne mnoHATHS OOpaTHOM (yHKIMH, ONpeAeieHHE BUIA H
noctpoeHue rpapuka oOpaTHOW (YHKIIMH, HAXOXKJICHHUE €€ 001acTh
orpeJiesieHust U o0nacTH 3HaueHui. [Ipumenenue cBoicTB GyHKIMH
IIPY UCCIIEIOBAHUH YPAaBHEHUH U PEIICHHUH 3a/1a4 HA DKCTPEMYM.
O3HakOMJICHHE C MIOHSITHEM CI0KHOU (QYHKIUHU

Boruncnenue 3HaueHuit GyHKIUI 10 3HAYEHUIO apryMeHTa.
Omnpenenenue MOJI0KEHUST TOUKH Ha rpaduke Mo ee KOOpAMHATAM U

CreneHnHbie, Hao00poT.
MmoKasareJjbHbIe, Hcnonb3oBaHue CBOWCTB (YHKUMH s CpaBHEHHs 3HAuYCHUI
Jorapupmuyeckue u CTerneHeu u jorapudmMos.
TPUTOHOMETPHYECKHE ITocTpoenne rpaMKOB CTENEHHBIX U JOTapUPMHUUECKUX (QYHKIUHA.
¢pyHkuum. Pemenne mnoka3aTenbHBIX M JIOTapU(MUYECKUX YpaBHEHUH U
Oo0patHble HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.
TPUIOHOMETpPUYECKHUE O3HakoMiIeHHME C TIOHATHEM HENPEPBIBHOM  MEPUOJMYECKOU
(pyHKIMH ¢byHkuuu, QopMyliupoBaHHE CBOWCTB CHHyca M KOCHHYCa,
MTOCTPOCHUE X TPa(UKOB.
O3HakoMJIeHHME C TIOHATHEM TapMOHHYECKUX KoJIeOaHUH u
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pUMEpaMu TapMOHUYECKUX KOJeOaHHH sl OMHMCAaHUs MPOIIECCOB B
(bus3uKe U Ipyrux o0IacTsIX 3HAHUSI.

O3HaKOMJICHHE C TOHSITHEM Pa3pbIBHOW NEPUOTUYECKON (DYHKIIHH,
(GopMyIMpoBaHUE CBOMCTB TaHI€HCA M KOTAHI'€HCA, IOCTPOEHUE MX
rpauKoB.

[Ipumenenne CBOWCTB (QYHKIMA 111 CpaBHEHUS 3HAYCHUU
TPUTOHOMETPUYECKHX (YHKUUH, PpEIICHUS TPUTOHOMETPHYECKUX
ypaBHEHUH.

[Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUUECKUX (PYHKIUN U
olpeJiesieHue 10 rpadukaM UX CBONUCTB.

Brinonaenue npeobpa3zoBanus rpagKoB

Havyajga MmaTeMaTH4eCKOro aHAJIN3a

ITociienoBaTeILHOCTH

O3HakomiieHHE C IOHSATHEM 4YHCIOBOM IOCIEI0BATENbHOCTH,
crioco0amH ee 3a/laHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HakoMIIEHHE C ITIOHATHUEM IIPEJIENa N0CIE10BATEIbHOCTH.
O3HaKOMJICHHE C BBIYUCIECHHEM CyMMbl OE€CKOHEYHOI'O YHCIIOBOIO
psga Ha IpUMEpPE BBIYMCIEHUS CyMMbl OECKOHEYHO YOBIBarOLIEH
reOMEeTPUUECKON ITporpeccuu.

Pemenne 3amau Ha mnpuMeHeHHE (GOPMYJIBI CyMMBI OECKOHEYHO
yOBIBaoLIEi reOMETPUUECKOi Iporpeccuu

IIpousBoanas u ee

O3HaKOMJICHHE C TIOHSATHEM TPOU3BOTHOM.

N3yyenne u  ¢dopMmynupoBaHue €€  MEXaHHYECKOro U
TE€OMETPHUYECKOTO CMBICIA, H3yYCHHE QITOPUTMA BBIYMCIICHUS
MIPOU3BOJHON Ha MpHUMEpPE BHIUMCICHHS MTHOBEHHOW CKOPOCTH U
YIJIOBOTO KO PUIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTeIbHON B OOIIEM BH/IE.

YcBoenune mnpaBwin auddepeHupoBanus, TaOIUIBI MTPOU3BOIHBIX
JIEMEHTApHbIX (QYHKIMH, NMpUMeHeHHe A TuddepeHMpoBaHus
(GyHKIUH, COCTaBJIEHUs YpPaBHEHUS KacaTelbHOM.

NpHMeHeHHe W3ydenue TeopeM O CBSA3M CBOMCTB (YHKIMH M TPOU3BOAHOIM,
(hopMyIHpOBKa UX.
IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIeNOBaHUSA (PYHKIUH,
3a1aHHON (hopMmyIIOi.
VYcTaHoBlIeHHE CBA3M CBOMCTB (DYHKIMM W TPOM3BOJHONW MO HX
rpadukam.
[IpumeHeHne TPOM3BOAHOM ISl PEIICHUs 3aJad HAa HaXOXKJIEHUE
HauOOJbIIEr0, HAUMEHBIIET0 3HAUYEHHWS W HA HAXOXKJEHUe
JKCTpEMyMa
O3HaKOMJIEHHE C IOHSITUEM UHTErpaia u epBooOpa3HOM.
W3ydenue npasuiia BBIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herotona- Jleitbnuua.

ITepBooGpa3nasn

W MHTerpaJi

Pemenne 3amay Ha CBA3b MEpBOOOpa3HOW W ee IMPOU3BOIHOIM,
BBIYHCIICHHE NTEPBOOOPa3HON i JaHHON (QYHKITUH.

Pemenune 3agau Ha MpUMEHEHME MHTErpajga il BBIYMCICHUS
(hU3UYECKUX BEITMYHH U TIJIOMA N

YpaBHeHHS H HEPABEHCTBA

YpaBHeHUsI M CHCTEMBbI
ypPaBHEHUi
HepaBencTBa u cucreMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMU

O3HakoMyIeHHME C  IPOCTEUIIMMHM  CBEICHHSAMHM O  KOPHSX
areOpandecknx ypaBHEHUH, NOHATHAMM HMCCIEOBAaHUS ypaBHEHUN
U CUCTEM yPABHEHUM.

N3ydeHne TeOpuM PaBHOCWIBHOCTH YPAaBHEHHUW U €€ IMPUMEHEHUS.
[ToBTOpEeHME 3amUCH pEIIeHUs] CTaHIAPTHBIX YPAaBHEHHW, IPHEMOB
npeoOpa3oBaHusi YpaBHEHUH JUIsl  CBEACHUS K CTaHAAPTHOMY
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YPaBHEHHIO.

Pemenne panmoHaIbHBIX, UPPAMOHAIBHBIX, TOKA3aTEIBHBIX

Y TPUTOHOMETPUYECKUX YPAaBHEHHM, U CUCTEM.

Hcnonp3oBanne CBOMCTB M TpaduKoB (QYHKIMHA Uil PELICHUS
ypaBHeHHi. [loBTOpeHNEe OCHOBHBIX IPUEMOB PELICHUS CHCTEM.
Pemenne ypaBHeHNH ¢ IPUMEHEHHEM BCEX MPUEMOB (Pa3IoKeHHs
HAa MHOXXHTEIIM, BBEICHHUS HOBBIX HEU3BECTHBIX, IT0JCTaHOBKH,
rpaguIecKoro METo/1a).

Pemienue cuctem ypaBHEHH ¢ MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMH BOIPOCAMH PEIICHHS HEPABEHCTB U
WCTOJB30BAHNUE CBOMCTB M TpapukoB (YHKIMHA TNPH PELICHUU
HEpPaBEHCTB.

Pemienne HeEpaBEHCTB M CHUCTEM HEPABEHCTB C IPHUMEHEHUEM
Pa3IMYHBIX CIIOCOOOB.

[IpumeHenne  MaTeMaTH4YECKUX  METOJOB  JUISI  PEUICHUs
COZIepIKaTEeNIbHBIX 3a/1a4 U3 Pa3IMYHBIX 001acTell HAyKU U MPAKTUKH.
WHaTepnpeTupoBaHne pe3ysIbTaTOB C YYETOM PEaJTbHBIX OTPAaHUYCHUI

JJieMeHThl KOMOMHATOPMKH, TCOPUH BEPOSATHOCTEH U CTATHCTHKHU

OcHOBHBIE TOHATHS
KOMOMHATOPUKH

W3yuyenue npaBuia KOMOWHATOPUKU U MPUMEHEHHE NPU PELIEHUU
KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a7ja4 METOJIOM Iiepedopa U IO MpaBUILy
YMHOXEHHUS.

O3HaKkOMJICHHE C TOHATHUSAMH KOMOHMHATOPHKH: pa3MEIICHHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (POPMYJIaMH U1 UX BBIUYUCIICHUS.
OObscHeHre U TpuMeHeHHe GOpMYJI JIIsl BBIUMCIEHUS pa3MEILeHUH,
IIEPECTaHOBOK M COUYETAaHUM IIPU PELLIECHUM 3a/a4.

Osnakomnenne ¢ OmHoMoM HproToHa 1 Tpeyronpaukom [lackans.
Pemenune npakTMUecKMX 3ajad € MCIONb30BAaHUEM MOHATHH U
MpaBWJI KOMOMHATOPUKHI

DJIeMeHThI TeOpuH
BEPOATHOCTEN

N3ydeHne KIIaCCHYECKOrO0 OIPENEIICHUs BEPOSATHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccmoTpenne npuMEpOB BBIYMCIEHHS BEPOATHOCTEH. Pemenue
3a/1a4 Ha BbIUMCIICHHE BEPOSITHOCTEN COOBITUI

IIpencraBiieHne JaHHBIX
(Tabuauubl, JHATPAMMBI,

rpapuxn)

O3HakoMJIeHME C MPEICTAaBICHUEM YHCIOBBIX JAHHBIX M HX
XapaKTepUCTUKAMU.

Pemenne npakTudyeckux 3amad Ha OOpaOOTKY YHMCIIOBBIX JAaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'eomerpus

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

@opMyIMpPOBKa U PUBEACHHUE T0KA3ATENBCTB IPU3HAKOB B3AUMHOTO
pacIoyoKeHus NPAMBIX U IIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax
Y MOJEJISIX Pa3IMYHBIX CIy4YaeB B3aMMHOTO PACIIOJIOKEHHS MPSIMBIX
U IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYKICHUMN.
@opMyIHpOBaHUE  ONPEACICHUN,  MPU3HAKOB W CBOMCTB
MApaAJUIENbHBIX U TEPIEHAUKYISAPHBIX IUIOCKOCTEM, IBYTPAaHHBIX W
JINHEWHBIX YIJIOB.

BeinonHeHne NOCTPOCHMS YIVIOB MEXAY IPSAMBIMH, IpPSIMOH U
IIJIOCKOCTBIO, MEX]y IJIOCKOCTSIMH IO OIMCAHHUIO M PACIO3HABAHUE
UX Ha MOJEIAX.

[IppuMeHeHne NPU3HAKOB M CBOMCTB PACIOJIOKEHHS MPSAMBIX M
IIJIOCKOCTEH MPU PELICHUH 3a1a4.

N300paxkeHne Ha pUCYHKaX W KOHCTPYHMPOBAaHHE Ha MOMAEIAX
NEPIECHAUKYISAPOB M HAKJIOHHBIX K  IUIOCKOCTH, IPSMBIX,
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MapaJuIeIbHbIX INIOCKOCTEH, YIVIOB MEKIY MPSAMOU U IIJIOCKOCTBIO U
000CHOBaHHUE MTOCTPOCHHUS.

Pemrenne 3amady  Ha  BBIYMCIEHHE T'E€OMETPUYECKUX BEJIUYUH.
OnuceiBaHME pacCTOSHUSA OT TOYKU JO INIOCKOCTH, OT IIPSAMOM 10
IJIOCKOCTH, MEXKIY IUIOCKOCTSAMHU, MEXAY CKpPEUIMBAIOIIUMUCS
HPSIMBIMU, MEKIY IPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.
@OopMyIMPOBAHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cyliecTBOBaHMsI, CBOMCTBaA). M300paxkeHue Ha yepTexax U
MOJICNIIX ~ pPacCTOSIHMS W OODOCHOBAaHME  CBOMX  CYXKICHHIA.
OnpeneneHne M BBIYMCICHUE PACCTOSHMM B  IPOCTPAHCTBE.
[Tpumenenue GopMya U TEOPEM IJIAHUMETPUU ISl PEILICHHsS 3a/1a4.
O3HaKOMJICHHE C MOHATHEM MAPAJUIENBHOIO IPOSKTUPOBAHMS U €TI0
CBOMCTBaMH. DopMyIMpOBAHKE TEOPEMBIL 0 IJI0IIAAN
OpPTOTOHAJIILHOM IPOEKLMH MHOroyrojbHuKa. [IpumeHenue teopuu
JUIsl OOOCHOBAHUS MOCTPOCHUM U BBIYKUCICHUM. APryMEHTUPOBaHUE
CBOMX CYXJECHHH O B3aMMHOM PAaCIOJIOKEHUU NPOCTPAHCTBEHHBIX

duryp

MHoOrorpaHHuKHu

Onucanne U XapakTEpUCTHKA PA3JIMYHBIX BUJOB MHOIOI'DAaHHUKOB,
[IEPEYMCIICHUE UX JIEMEHTOB U CBOWCTB.

N300pakeHe MHOTOTPaHHUKOB M BBINOJHEHHE IIOCTPOEHUS Ha
M300pakeHUSX U MOJICIISIX MHOTOI'PaHHHUKOB.

Boluniciienue JIMHEHHBIX 3JIEMEHTOB M YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(UTypalusax, apryMEeHTHPOBAHUE CBOMX CYKICHUI.
XapakTepucTuka U n300pakeHue CEUEHUH, pa3BepTKU
MHOI'OTPaHHUKOB, BEIYMCIICHHE IIIOIIAIEH TOBEPXHOCTEN.
Iloctpoenune mnpocredmux ceyeHU KyOa, HPU3MBI, HHUPAMHJIBIL.
[Tpumenenne (HakToB U CBEICHHUH U3 TUTAHUMETPHH.

O3HakOoMJIEHME € BUAAMHM CUMMETPUH B IIPOCTPAHCTBE,
dbopmynupoBaHuE OMNpENEICHUNH W CBOMCTB. XapaKTepUCTHKA
CUMMETPHHU TEJI BPALLEHUs U MHOTOTPAaHHUKOB.

[IprMeHeHne CBOWCTB CUMMETPHHM MPH PEIICHUM 3aad.
Hcnonb3oBaHne MNPUOOPETEHHBIX 3HAHUW JJIs1 HCCIIEAOBAaHUS U
MOJICJIIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOT'OT'PAaHHUKOB U BBINTOJIHEHHE PUCYHKOB
10 YCIIOBUSM 3a/a4

Tea 1 MoOBepXHOCTH
BpalleHus

O3HakoMJIeHME C BUAAMHU TeJl BpalleHus, (opMyIupoBaHHE HX
ONPEJIETICHUN U CBOMCTB.

@opMyIuMpOBaHUE TEOPEM O CEYEHHHM 1Iapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTelbHOM K cdepe.

XapakTepucTuka M H300pa’keHHe Tesl BpPALIeHMs, MX Pa3BEpPTKH,
CEUEHUSI.

Pemenune 3agau Ha IOCTPOEHHME CEUYEHMI, BBIYMCIEHUE [UIMH,
paccrosHui, yrioB, 1omaael. IIlpoBeneHue oOKa3aTeNbHBIX
paccyXAeHUI NIpH pEIIeHUH 3a]1a4.

[IpuMeHeHne CBOWCTB CHMMETPUM IIPU PELIEHUM 3aJa4 Ha Teja
BpalleH!sl, KOMOMHAIIHIO TeJl.

N300paxkeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHUE PUCYHKA I10
YCIIOBUIO 33J1a4H

HN3mepenus B reomeTpun

O3HakOMJIEHHE C TNOHATHAMH IUIOMIAAW M 00beMa, aKCUOMaMH U
CBOMCTBaAMH.

Pemenne 3amad Ha BBIUMCICHWE IUIONMIAJICH TUIOCKHX (QUTYp C
MPUMEHEHHEM  COOTBETCTBYIOIIMX dopmyn u  dakTtoB U3
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TIaHUMCTPHUHU.

W3yuyeHne TeopeM O BBIYUCICHHH 00BEMOB MPOCTPAHCTBEHHBIX TEl,
peleHue 3aa4d Ha MpuMeHeHrne (opMyJT BBIYUCICHUS 00BEMOB.
N3zyuenne ¢Gopmys JUis BBIYMCICHHS ILUIOMIAACH IMOBEPXHOCTEH
MHOTI'OI'PpaHHUKOB U TCJI BPpALLICHU .

O3HakOMJICHHE C METOJOM BBIYMCICHHUS IUIOMAMH MOBEPXHOCTH
cdepsl.

Pemenrie 3agay  Ha  BBIYMCIICHHE IUIOIIAACH  IOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaTbI N BEKTOPLI

OzHakoMieHMEe ¢ MOHATHEM BekTopa. M3ydeHue nexkapToBoi
CUCTEMBbI KOOPAHMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE II0 3aJaHHBIM
KOOpJAMHATaM TOYEK M IVIOCKOCTEH, HAX0XKACHUE KOOPAMHAT TOYEK.
Haxoxxnenne  ypaBHEHMH  OKPY)XHOCTH, C]epbl, IUIOCKOCTH.
Boruncnenue pacCTOSHUN MEXy TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIMYMH, IIPABWI Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUI HAXOXKICHUS
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, NpPaBWJI JEUCTBHA C
BEKTOPaMH, 3alaHHbIMA KOOPAUHATAMH.

[IpuMeHeHne Teopuu NpU PEIICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.
N3y4yeHune cKalApHOrO IPOU3BEICHHUS BEKTOPOB, BEKTOPHOIO
yYpaBHEHUsI MpsMOM U IUIOCKOCTH. [IpuMeHeHue Tteopun Ipu
pElIeHNnN 3aja4 Ha JIEHCTBUSA C BEKTOpaMH, KOOPAWHATHBIA METOZ,
IIPUMEHEHHE BEKTOPOB JUI BBIUMCICHUS BEIMYMH YIJOB U
pacCCTOSIHUH.

O3HakOMJIEHHE C J0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUHM O
B3aMMHOM DPACIIOJIOKEHUH NPSAMBIX U INIOCKOCTEN C UCIOIb30BAHUEM
BEKTOPOB

5. OneHo4HbIe CpPeACTBA A5 NPOBEICHNS TEKYLIero KOHTPOJISA YCIIeBAEMOCTH U

l'[pOMC)KyTO‘lHOﬁ aTreCcTalumn

5.1. Kpurepun oneHku pe3yJibTaTOB 00y4eHHs

5.1.1. Kputepuu ouenku 1u¢p¢epeHIHPOBAHHOIO 3a4eTa

OrneHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

«3a4TeHo (OTJINYHO)»,
BBICOKUH YPOBEHb

oOyuaronuiicst rIy00KO U MPOYHO YCBOMJ BECh IMPOTPaMMHBIN
MaTepHuall, MCUEpIIbIBAIOIlEe, MOCIEI0BATENbHO, TPAMOTHO U
JIOTUYECKH CTPOWHO €ro M3JaraeT, He 3aTPyAHSAETCS C OTBETOM
IpU BHUJIOM3MEHEHUM 3aJaHus, CBOOOJHO CIIpaBiseTCs C
3aJjauaMil M TPAaKTUYECKHUMH  33JaHUSIMH, TPABHIBHO
00OCHOBBIBACT NPUHATHIE PEIIEHUS, YMEET CaMOCTOSTEIbHO
000011aTh U U3JIaraTh MaTepHal, He JOMycKas OIHOOK.

«3adTeHo (XopoIo)»,
TTOBBIIICHHBIA YPOBEHB

oOyyaroImuiicss TBEpAO 3HAaeT NPOTrpaMMHBIA  MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXET
MPaBWJIbHO MPUMEHSITh TEOPETUUYECKUE TOJIOKEHHS U BIAJEeT
HEOOXO/JMMBIMUA YMEHHUSIMH M HaBBIKAMHM TPH BBIOJHEHUU
MPAKTHYECKUX 3aJaHUM.
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«3a4yTeHo
(YZIOBIIETBOPUTEIIHHO)»,
IIOPOrOBBIA YPOBEHb

00yJaromuiicss YCBOMJI TOJILKO OCHOBHOW MaTepual, HO He
3HaeT  OTACNBHBIX  JETalei, JOMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  MpaBUiIbHBICE  (DOPMYIHPOBKH,  HapyllaeT
MIOCJIEI0BATEILHOCTh B M3JI0’KEHUH NPOTPAMMHOIO Marepuasa
W WCHBITHIBAET 3aTPYJAHEHUS B BBINOJHEHUU IPAKTUYECKHX
3aJaHUMN.

«He 3auTeno
(HEyJOBJIETBOPUTEIIBHO)»

00yyYaroImuiicsi He 3HAeT 3HAYUTEIHLHOW YacCTH MPOrPAMMHOTO
MaTepuaia, AOIMYCKaeT CYILECTBEHHbIE OLIMOKH, ¢ OOJIBLIIMMU
3aTpyIHEHUSIMU BBINOJIHAET IPAKTUUECKUE 3a/1aHus, 3a0a4u.

5.1.2. Kputepuu olleHKH 3K3aMeHa

OueHka 3K3amMeHaTopa, Kpurepun
YPOBEHb

«OTIIMYHO», BBICOKUUI OOyuaromuiicss  TOKa3ajl  NPOYHBbIE  3HAHUA  OCHOBHBIX
YPOBEHb MOJIOKEHUH Y4eOHOH IUCHUUILIMHBI, YMEHHE CaMOCTOSTEIHHO

peuunm KOHerTHH€ HpaKTHqCCKHC 3ada4dn HOBBHHeHHOﬁ
CIIOYKHOCTH, CBOOOJTHO HCII0JIb30BATh CIIPABOYHYIO JIUTEPATYPY,
Jenatb 00OCHOBAHHBIE BHIBObI

«XOPOILIOY, ITOBBIIICHHBINA
YPOBEHb

OOyyaromuiics  MoOKa3aJl  [POYHbIE  3HAHUS  OCHOBHBIX
MOJIOKEHUH Y4eOHOH IUCHUILIMHBI, YMEHHE CaMOCTOSTEIHHO
pemaTh KOHKPETHBIE MPAKTHYECKHUE 3aJauH, MPETyCMOTPEHHBIE
pabodell mporpamMMmoii, OpUEHTUPOBATHCS B PEKOMEHIOBAHHON
CIpAaBOYHOW  JIUTEpaType, YyMeEeT TMpaBWIBHO  OLEHUTH
TIOJTY4YEHHBIE PE3YJIbTATHL

«YJOBJIETBOPUTEIIHHOY,
IIOPOrOBBIA YPOBEHB

OOyuaromuiicsi TMOKa3aJl 3HAHME OCHOBHBIX  IOJIOKEHUU
yueOHOM JMCLUIUIMHBL, YMEHHE TMOJyYuTh C IOMOIIBIO
IpenojaBaTens IIpaBUJIbHOE pelieHue KOHKpETHOMU
MPAKTUYECKON 3aJjaud U3 YHUClia MPEeIyCMOTPEHHBIX paboueil
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIIPaBOYHOMU

«HCYAOBJICTBOPHUTCIILHO»

IIpu otBere oOyuaromerocs BBIABWINCH CYIIECTBEHHBIE
npoGesnbl B 3HAHUSAX OCHOBHBIX  IOJIOKEHMH  y4uyeOHOH
JUCLUIUINHBI, HEYMEHHUE C TIOMOIIBIO NPENOIABATENS MOJIYyUYHUTh
MIPAaBUJILHOE pELICHUE KOHKPETHOW NPAKTUYECKOM 3aladd U3
yuciaa TNPeAyCMOTPEHHBIX pabodell mnporpamMmon ydeOHOH
JUCIUIIMHBI

5.1.3. Kputepuu ouieHKH NPOMEeKYTOYHOH aTTeCTAIIUU

OneHka, ypoBeHb

Kpurepuu

«OTIU4HOY», BHICOKHI YPOBEHb

OO6yuaromuiics IIPaBUJIBHO OTBETHJI Ha
TeopeTudeckre Bompockl. Ilokazam oTaU4HBIE
3HaHUST B paMKax y4yeOHOro  Marepuana.
[IpaBuIbHO BBINOJHWI TNPAKTUYECKUE 3a/laHusl.
[lokazanm  oTIMYHBIE YMEHHMS UM  BIAJCHUS
HaBbIKAMU TPUMEHEHUS! TMOJYYEHHBIX 3HAHUM U
YMEHUH NpU pelleHUH 33/1a4 B paMKax y4eOHOro
Matepuana. OTBETUS Ha BCE€ JOINOJIHUTEIbHbBIE
BOIIPOCHI

«Xopouioy, MOBBIILIEHHbIH YPOBEHb

OOyuaromuiics ¢ HEOONBIIMMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTHdeckhe Bompockl. [Tokazan
XOpOIIUE 3HAHUS B paMKax y4eOHOro Marepuaa.
C HeOONPIIMMH  HETOYHOCTSIMU  BBITTOJTHHUII
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npakrudeckue 3aganusa.  [lokasan  xopouwme
YMEHMS W BIJIAJCHUS HABBIKAMH ITPUMCHECHHUS
IIOJIyYEHHBIX 3HAHUA M YMEHUH IIPU PELICHUU
3aJad B paMkax ydeOHoro marepuana. OTBeTHI
Ha OOJIBIIMHCTBO JIOTIOJHUTENILHBIX BOIIPOCOB

OOyyaromuiicst ¢ CyleCTBEHHBIMH HETOYHOCTSIMU
OTBETWJI Ha TeopeTuuyeckue Borpockl. [lokaszan
yIOBJIETBOPUTENIbHbIE 3HAHUS B paMKax y4eOHOro
Marepuana. C CyIIeCTBEHHBIMH HETOYHOCTSIMU

«yI[OBJ'ICTBOpI/ITeJ'IBHO», 0a30BbIN YPOBEHb | BBIIIOJHHII  IMPAKTHUYCCKHUE  3adaHUs. IToxazan

YIOBJIETBOPUTEIbHbIE  YMEHUS W  BIAJCHUS
HaBbIKAMU TPUMEHEHUS! TMOJYYCHHBIX 3HAHUM U
YMEHUH NpU pEIIeHUH 33/1a4 B paMKax y4eOHOTO
Matepuana. J[omycTua MHOTO HETOYHOCTEH Ipu
OTBETE HAa JIONOJHUTENIbHBIE BOIIPOCHI

«Hey1oBIeTBOPUTENIBHO», HU3KUH YPOBEHD

OOyuaromuiics HpU OTBETE HA TEOPETHUYECKHE
BOIIPOCBI W IIPM  BBIIOJIHEHUM IPAKTHYECKUX
3aJlaHuil  TIPOJEMOHCTPUPOBAN  HENOCTATOYHBIN
YPOBEHb 3HAHUW U YMEHMU IIpU PELICHHUM 331a4 B
pamkax ydeOHoro marepuana. Ilpum orBerax Ha
JIOTIOJIHUTEIbHBIE  BOIIPOCHI  OBUIO  JIOIMYIIEHO
MHOKECTBO HENPABUIIbHBIX OTBETOB

5.1.4. Kputepnu oleHKH KOHTPOJIBHBIX padoT

OreHka, Kpurepun
YpoBeHb
«OTJINYHOY, BBICOKHIA Pabota, BBINOJIIHEHHAS TOJTHOCTBIO 0€3 OMIMOOK U HE0YETOB
YPOBEHb
«XOpOIIIOY», TOBBIINIEHHBI | PaboTa, BhIMONHEHHAs TOJIHOCTBIO, HO MPH HAJHYHUU B HEW HE
YpOBEHB 0osee ogHOW Herpy0oil OImMOKN M OJHOTO HeAoYeTa, He Oosee

ABYX HEAOUCTOB

«YJIOBJIETBOPUTEIILHOY,
IIOPOrOBBIA YPOBEHB

OOyuaronuiics MpaBUJIBHO BBHINOJIHUI He MeHee 2/3 Bceil
paboThl WK TOMYCTUII HE Oosiee 0JHOU TpyOoil OIMOKHU U IBYX
HE/I04eTOoB, He OoJiee 0/1HOM rpy0oii u 0JJHON HerpyOoii OmuOKH

KHCYOOBJICTBOPHUTCILHO»

OO0yuaromuiicst MpaBIJIBHO BHITIOJIHEHO MeHee 2/3 Bcell paboThl

5.1.5. Kpurepuu oeHKH YCTHOTO ONpoca

OneHka, ypoBEeHb

Kpurepun

«OTAMYHOY», BEICOKUI
YPOBEHb

BricTaBnsiercs, ecau oOydaromuiics MOCIEI0BaTENbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30mMO0YHO U3/araeT y4eOHbII
MaTepuai; JaeT OTBET B JIOTMYECKOH MOCIeI0BAaTEIIbHOCTH C
UCIIOJIb30BAaHUEM  TPUHATOM  TEPMHHOJIOTMM;  I1OKa3bIBAET
MOHMMAaHHUE CYIIHOCTH PacCMAaTPUBAEMBIX MOHATUH, SIBJICHUN U
3aKOHOMEPHOCTEM, TEOpHH, B3aWMOCBS3EH; YMEET BBIICIATH
[JIaBHOE, CAMOCTOSATEIbHO IMOATBEPXkAAaTh OTBET KOHKPETHBIMU
npuMepamu, (akTaMH; CaMOCTOSATENIBHO — aHATU3UPYeT |
000011aeT TEOPETUIECKUI MaTepuail; CBOOOTHO YCTaHABIMBACT
MEXIIpeIMETHbIE (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHWUN) U
BHYTpPUIIPEIMETHBIE  CBSI3M; yBEpPEHHO M  0€30MUO0YHO
IIPUMEHSET MOJIYYEHHbIE 3HAHHSA B PELIEHUU HOBBIX, pAaHEE HE
BCTpEUaBLIMXCA 3aJlay; PallMOHAJIBHO KCIOJIb3YET CIPABOYHBIE
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MaTepUabl, y4eOHUK, JOTIOJTHUTEIIbHYIO JIUTEPATYpYy,
MPUMEHSIET YIOPSAOYEHHYIO CHUCTEMY YCIOBHBIX 0003HaYeHMM
IIpY BEACHUU 3aIMCEH, CONMPOBOXKIAIOLIUX OTBET; JOIYCKaeT B
OTBETE HEIOYEThl, KOTOPbIE JIETKO HCIPABISIET MO TPeOOBAaHUIO
IpenojaBaTes.

«XO0po1110», IMOBBIICHHBIN
YPOBEHb

BeicraBnsercsi, ecnu oOydaromuiics MOKa3bIBaeT 3HAHHE BCETO
M3yYEeHHOTO  y4eOHOro Marepuaina;, JaeT B  OCHOBHOM
OpaBWIBHBI  OTBET;  y4eOHBIM  MaTepuan  W3jaraeT B
000OCHOBAHHOHN JIOTMYECKOW IIOCJIEN0BAaTEIILHOCTH, IPU 3ITOM
JIOTIyCKaeT OJHY HerpyOyro omuOKy uiam He Oosiee IBYX
HEJI0OYETOB B  HCIOJB30BAaHMM  TEPMHHOJOIMU  Yy4EOHOTO
OpeaMeTa, KOTOpble MOXKET HCIPaBUTh CaMOCTOSTEIIHHO;
aHAU3UpPYeT M 0000IIaeT TEOPETUUECKUN MaTepualr; cooIoaaeT
OCHOBHBIC TIpaBHJa KyJIbTYpPhl YCTHOM peud; MPUMEHSET
YIOPSAI0YCHHYIO CUCTEMY YCIOBHBIX 00O3HAYCHHI MPH BEICHUU
3anuceil, COMPOBOKIAIONINX OTBET.

«Y IOBIIETBOPUTEIILHOY,
0a30Bblil ypOBEHb

BricraBisiercsi, ecnu 00y4aromIuiics: IEMOHCTPUPYET YCBOCHHUE
OCHOBHOTO COJIEpKaHUsI yUeOHOr0 Marepuaia, UMeeT MpoOenbl,
HE TPEMATCTBYIONIME JajbHEHIIEMy YCBOSHHIO yd4eOHOTO
MaTepuaia; MpUMEHsET IMOJIyYeHHbIEe 3HAHUS MpPH OTBETE Ha
BONIPOC, aHAIM3€ NPEIJIOKEHHBIX CHUTyallmid 1O o0pasiy;
JIOTTYCKaeT OMIMOKHU B MCIOJIb30BAHUM TEPMUHOJIOTHH y4eOHOTO
mpeaMeTa; TOKa3bIBaeT HEIOCTATOYHYI0 CPOPMHUPOBAHHOCTH
OTIENbHBIX 3HAHMW W YMEHUH; BBIBOABI M 0000IIEHUS
apryMeHTHpYeT ¢1abo, J0MYyCKAaeT B HUX OMIMOKH; 3aTPyIHSICTCS
npu aHanmu3e W O00O0OIIeHMM Y4YeOHOro Marepuaia; JgacT
HETNOJIHBIC  OTBEThI HA  BOMPOCHl  MPETNOJaBaTeNisl  HIA
BOCIIPOM3BOANT COJEPKAHHE paHee MPOYUTAHHOTO YUeOHOTO
TEKCTa, CIad0 CBSA3aHHOTO C 3a/JIaHHBIM BOIIPOCOM; HCIOJB3YET
HEYMOPSIIOYEHHYI0 CHCTEMYy YCIOBHBIX O0O0O3HAaYeHHW TIpu
BEJICHUM 3aIKCEH, COMMPOBOMKIAFOIINX OTBET.

«HeynoBneTBOpUTEILHOY,
HU3KNH YPOBEHb

BricTaBnsiercs, eciau OOydarolUiCS: HE pPacKkpbUl OCHOBHOE
coJiep’kaHuEe yuyeOHOro Marepuajia B Ipenenax IOCTaBIEHHBIX
BOIIPOCOB; HE YMEET MPUMEHATh UMEIOIUECS 3HAHUS K PEIIECHUIO
KOHKPETHBIX BOIIPOCOB M 3aj1a4 M0 00pasIly; JOMYyCKAaeT B OTBETE
Oonee NMBYyX TpyOBIX OIIMOOK, KOTOPHIE HE MOXET HCIPABUTH
JIaXKe TIPU MOMOIIHM O0YYaIOIIMUXCs U MTPENO0IaBaTelIs.

5.2. O1neHo4vHbIE CpeacTBa JJisl NPOBCACHUA TEKYHIEI0 KOHTPOJISA YCIIEBAEMOCTH

5.2.1. Bonpocsl AJisi KOHTPOJIbHBIX padoT

1. Pegynbratom okpyrienus uucia 1,1763 ¢ TOUHOCTBIO 10 COTHIX SIBJISIETCS YHCIIO:

1) 1,18,
2) 1,17,
3) 0,18,
4) 1,20,
5) 1,176

2. BeimosiHUTE IEHCTBUS:
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a)1+§, 6) 1_3
8 8 15 15

3. Bemonnure aeiicteus: 1,2 +(1,05—0,4-15).

4. BrIioytHuTE AEiIEHUE: 11g : SE.

S. HaiinuTe 3HaYCHHE BBIPAKCHHS:
(35)

a) 15

6) V3¢ 2% 57

6. Yopocrure: a

Wl
w o
o~
o~

6%ae °

a5 (5 1
7. Yupocrute: a“g?* 1| at?g 8

3 5 s !
8.Yupocrute: a*6?* 1| at?¢ ®

9. Beruucnure:

a)(5+i)-2+3i),
4

0)—.

)1+i

10. HaiinuTe obnacte onpeneneHust GyHKIUU U 001acTh 3HaUeHUH QyHKIMU ) = /16 — x2.
11. IIpoBepbTe GYHKIHIO HA YETHOCTD ¥ = X*+ X.
12. Haiinure Hynu GyHKIun » = x+/x —1

13. o rpaduky HexoTopoii GpyHkimU y= f (X) HaliAUTE MPOMEKYTKH BO3PACTAHUS

14. Tlo rpaduky ¢pyukimu y= f(X), M300paKEHHOMY Ha PUCYHKE ONPEICINUTE, SABISACTCS JH
(GyHKIMS YeTHON nian HedyeTHOW. OTBET MOSICHUTE.

a)
yn
1
\0 n/ 4
Y
0)
\ . 36
ON h X




=
Xl

r) ‘\Lr

IDZANN
1| | X

|

15. Tlo rpaduky dyukiuu y= f(X), n300pakeHHOMY Ha PUCYHKE OIPEICIUTE:
a) MPOMEKYTKHU BO3PACTAHUS U YOBIBAHUS NaHHOW (yHKITUH;

0) ec HaMEHbIIIEE 3HAYCHHE;
B) HYJIM (PYHKIIUH.

16. HaiimuTe MHOXKECTBO 3HAUCHUH (DYHKITHH:

a) Yy=2"-2;

1 X—2
o
1 X+1
B) y:_(aj .

17. Haitnute o6nacth onpeaenenus PyHKIUU:

a) y=log,(2x—6)
6) y =log, (1-4x)

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

19. Pemmre ypaBHenue: 27" = L

1Iog34
20. Berunucnure: 32

1
21. Pemute HepaBeHCTBO: 8% > =

22. Boiuncnute: 16%°°%1°
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36

37

38
y

39

40

41

42

Pemmre HepaBencTBo: 10g4(7 — X) < 3.

Pemmure ypasuenue: 752 — 14 - 7X =5,

Pemnre HepaBenctBo: log7 (x — 1) < logz 2 + logr 3.

Haiiaute npousBoaHyro QyHKIME: y = X + €%,

Haiinure 3HaueHune npon3BoaHoN GyHKIMU: y = €* B TOUKe Xo = 0.
Haiigure npou3BoaHy0 QYHKIMU: Y = e?x1

Pemmre ypaBaenue: coS5x —c0s9x = 3sin 7x,

Pemmte ypaBuenue: SIN2X = \/E -sinx.

Pemmre ypasuenne: SIN5X - COS3X = SiN 6X - COS2X.

2 - . 372'
Pemmre ypaBueHue: COS” X — 3SINX - COSX = sm?.
Peumre ypassenue: 5SiN° X — 4 COSX - SiNX + 3¢08° X = 2.

Peummre ypasrenne: ~/3C0S2 X — SinX - cosX = 0.

. 2
. JIOKaKHTE TOKIAECTBO: 1-sin 2c = 1-1ga :
1+sin2a \l+tga
- JlokauTe TOKIECTBO: tg (f +a)= M.
4 cos2a

. JIoKa)kuTe TOXKAECTBO: 1 — sin® o — cos* ¢ = lsinz 20

. ITox kakum yrmom k ocu  OX HakIOHEHA KacarelbHas, MPOBEIEHHAs K KPHBOM
—x3_x2_7x+6 B TOUKY MO(Z; —4)?

Inx +2
. Haliti TO9KM 5KCcTpeMyMa QyHKIMH: ) = ——— .
X

. Jloka3zats, uro ¢pynkmusa Y = X + BO3pacTaeT Ha BCEU YUCIIOBOU NPSMOM.

1+x2
2

. [ano: f (x) — ; 4 2. Haiitu cymmy kopueii ypasuenus f (x) = f'(x).
—X

y 3 y
. Uccnenyiite Gpynkmuto y = x° — 2 x* +3 Ha MOHOTOHHOCTb U SKCTpeMyMbl. Haiiaure

HauGombIee 3HaueHne GyHKIMK Ha oTpeske[-1; 1].

43

. Beruucnure HUHTCrpal:
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2 ) 2
a) I(ZX —4x+ —Z}dx
1 X

6) [ (/x=/x)dx

sin3xdx

O e 0 | 3

B)

44. BeIauciuTe IIoaas GUrypsl, OrpaHHYEHHOM THHIAMA: Y =6+ X —X°, Y =6—2X.

45. Tloctpouts ceuenne BKL. Touku K u L — cepenunsl pedep. Jlokaxure, 4T0 MOCTPOSHHOE

CCUCHHUC — MapaljiciIorpaMMm.
Bl C1

N RN
"N

A D

46. Haiinure mmomane rpanu ADC. Pe6pa AB, BD, BC — paBHBI u Bce IJIOCKHE YIIIBI MIPU
BepimHe D — npsivere.

B
47. B ocuoBanuu nupamuasl SABCD napannenorpamm. IIpoBectu ceduenue uepes pedpo AD u
touky K pedpa SC. O0bscHUTE, Kakas (purypa Mmoxydriach B CCUCHUH.

48. TToctpouth cedenne mrockocThio PTN, rae Touku P u T — cepenunnt pedep AS u BS.
OOBsACHUTD, Kakas pUrypa Moxy4niach B CEUCHHH.
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B

49. TToctpouts ceuenue miockoctbio NMP.
M

N

50. IToctpouts ceuenue ACP, rne P — cepenuna pedpa. O0bsICHUTD, Kakasi pUrypa noayuusach

B CCUCHUMU.
Bl C1

D1
Al M

5.2.2. YcTHblii onpoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3anuch OOBIKHOBEHHOU Jpoou. OCHOBHOE CBOMCTBO
npodu. [IpuBectu mpumepsl.

2. CrioxeHme | JieJieHne OOBIKHOBEHHBIX Apo0eii ¢ pa3HbIMH 3HaMeHaTessiMu. [IpuBecTu
IIPUMEPBHL.

3. YMHOXEHHE W BBIYUTAHHWE OOBIKHOBEHHBIX JIpO0€i C pa3HbIMH 3HAMEHATEISIMU.
ITpuBecTu npumepsI.

4. Yto Takoe necsatuyHas Apoos? 3anuck AecITHIHON qpoou. [IpuBecTu npumepsl.

5. CnoxeHue U JieneHne AecATUUHbIX apooeil. [IpuBectn mpumepsl.

6. YMHOXEHUE U BEIYUTAHUE NECATHUHBIX npodei. [IpuBecTn mpumepsi.

7. Yto Takoe anredpandeckas qpoOb. [IpuBectr mpumepsl.

8. OcHOBHOE CBOMCTBO anreOpanyeckoit a1podu. [IpuBect nmpumepsr.

9. Cnoxenue u genenue anredpanyeckux apoodeil. [lpusectu mpumepsl.

10. BerunTanue 1 yMHOXKEHHE anreOpandeckux apoodei. [IpuBectn mpuMepsl.

11. Yro Takoe cTeneHb ¢ HaTypalbHbIM MoKa3aTeneM? CTeneHb MOJI0KUTEIBHOTO YHCIa
¢ moObIM mokazareneM. CTeneHb OTPUIATENLHOTO YHCIIa C 4YeTHbIM moka3areneM. CrTeneHb
OTPHULATENIBHOTO YHCIa C HEYETHBIM NoKa3areneM. [IpuBectu npumepsl.

12. CpoiicTBa CTENICHH C IIEIBIM TIOKa3aTesieM. [IpuBecT IprUMepBI.

13. Yro Takoe ypaBHeHnue? Kopuu ypaBHeHus? UYTO 3HAUUT pELIUTh YypaBHEHUE?
IIpuBecTn mpuMeEpBL.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

AJITOpUTM penieHus ypaBHeHui. [IpuBectr npumepsl.

AnropuTm pemeHus [podHoro ypaBuenus. [Ipusectu npumepsl.

KBanparupiii kopeHb. AprudMeTHYECKHI KBaIpaTHBIM KopeHb. [IpuBecTr mpumepsl.
CBoiicTBa apu(pMeTHUECKOr0 KBaJpaTHOTO KOpHs. [IpuBecTr mpumepsl.
VpaBHeHHe X2 = a ¥ ero KOpHH. [IpHBeCcTH IpHMepHI.

CaoiicTBa KBagpaTHbIX KOpHEH. [IpuBectu nmpumep.

KyOuuecknii kopenb. [IpuBectu npumepsl.

JaiitTe onpeeneHne YMcaoBOi GyHKIUH.

Urto Takoe apryMeHT QyHKIIIH?

Uro Ha3bIBaeTCs 00JACThIO ONpeaeTeHUs QyHKITUH?

Urto Takoe o6sacTh 3HaYCHUS PyHKITUN?

UYro HazpIBaeTcs rpagukoM QyHKIMN?

Kaxkue npeoOpazoBanust rpadukoB ¢yHKIMA Bbl 3HaeTe? [lepeuncnure.

Jaiite onpeneneHue 4€THON (QyHKIIUU.

Kaxkas pyHKIus Ha3pIBaeTCs HEUETHOM ?

Ha3zosure ocobeHHOCTH rpadrka 4€THON (HYHKINU.

KakoBa oco6enHocTh rpadvka HeYETHON HYHKITH?

Kakas ¢yHKIHS Ha3pIBaeTCs IEPHOAMYECKON ?

Kakas ¢pynkims Ha3piBaeTcsl Bo3pacraronieil Ha MHOxecTBe P?

Kakas ¢yHknmst Ha3piBaeTcs yObIBaromied Ha MHOKecTBe P?

Kakas Touka Ha3pIBaeTcs TOUKOW MUHUMYMA (DYHKINN?

Kakas Touka Ha3pIBaeTCa TOUKON MakcuMyma QpyHKuunu?

Kak Ha3piBaroTCsi TOYKM max 1 min?

Chopmynupyiite onpeseneHue iorapudma, OCHOBHbIE CBOMCTBA JIorapupMoB.
Uro Takoe paauaHHas Mepa yria?

CdopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA.

Pemenuie npocTelmx TpPUrOHOMETPUYECKUI YpaBHEHHI.

Jaiite onpeneneHue Mpou3BOJHOM (QyHKIMH, cHOPMYIUPYHTE OCHOBHBIE MpaBUiIa

TudepeHIpoBaHus.

42.
43.
44,
45,

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU.
CdopmynupoBaTh cBOICTBa Napaysienenunesa

Jate onpenenenue terpasapa. Ha3parh ero 3neMeHTsl

Hatb onpenenenue napauienenunena. Hazsare ero ameMeHTsl

5.3. OueHOYHBbIE CPeACTBA 1JIsl NPOBEAEeHNsI TPOMEKYTOUHOI aTTeCcTAlNU

5.3.1. Bonipochl 1J1s1 MPOMeKYTOYHOH aTTeCcTalMH

1. Ilensle ¥ palOHAIBHBIE YUCIIA.

2. JleiicTBUTEIbHBIC YHCIIA.

3. IlpubnuxeHHbIe BEIYMCICHHUS.

4. KoMIIeKcHbIE YHcCa.

5. Apudmernueckue onepanuy HaJl KOMITICKCHBIMH YU CIIAMH.

6. OOnacte ompeneneHuss U MHOXXECTBO 3HAYCHWH; TpapuK (QYHKIUH, MMOCTPOCHUE
rpaduKoB QYHKUUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMHU.

7. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh (DYHKIIUH.

8. Obnacte omnpeneneHus 1 001acTh 3HaUEHUI 00paTHOM QyHKIHH.

9. I'pacpux obpaTHOI PyHKITHH.

10.
11.
12.
13.

Kopenb n-oii ctenenu.

KopHu HaTypanbHON CTENEHU U3 YUCIIA U UX CBOMCTBA.
ITpeoOpa3oBanue UPPATUOHANBHBIX BBIPAKECHUH.
CreneHnu ¢ palMoHaIbHBIMU MTOKA3aTENSIMU, UX CBOMCTBA.
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14. TIpeoOGpa3oBaHue CTEIIEHHBIX BBIPAXKEHUHN, UCTIONIBb3Ys CBOMCTBA CTETICHEH.

15. Crenenu ¢ neficTBUTEIbHBIMH ITOKA3aTEISIMH, UX CBOMCTBA..

16. Jlorapudm. OcHOBHOE JTOTapU(PMHIECKOE TOXKIAECCTBO.

17. lecaTudHble U HATYpPaAIbHBIE IOTAPHU(PMBIL.

18. IlpaBuna nericTBHii ¢ Jorapudmamu.

19. Onpenenenne noka3areabHON (QyHKIIUH, €€ CBOICTBA U rpaduk.

20. Onpenenenus JorapuMUIecKor PyHKINHU, €€ CBOMCTBA U Tpad UK.

21. PemeHue mnpoCTEHIINX IOKA3aTENbHBIX W JIOTApU(PMHUUYECKUX YpPaBHEHUH W
HEPABEHCTB.

22. PanuanHas Mepa yria.

23. Cunyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YHCIIa.

24. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA.

25. ®opMyIIbl IPUBEICHUS.

26. ©opMyIIBI CIIOKCHHUS.

27. Cunyc, KOCUHYC U TAaHT€HC CYMMBI U Pa3HOCTHU ABYX YTJIOB.

28. CuHYyC U KOCHHYC JBOWHOTO yTJIa.

29. ®opmybl HOJTOBUHHOIO yTJa.

30. IIpeoOpa3oBaHue CyMMBbI TpPUTOHOMETPUYECKHX (YHKIMI B TNpOU3BEICHHE U
MIPOU3BE/ICHUS B CYyMMY.

31. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YUCIIa.

32. Ilpocreiilue TPUTOHOMETPUUECKHIE YPABHEHHUS.

33. [IpocrTeiimyie TPUrOHOMETPUYECKHIE HEPABEHCTBA.

34. Tpuronomerpuueckue QyHKINUU, X CBOICTBA U IpadUKH.

35. OOpaTHbBIE TPUTOHOMETPHUYECKUE (PYHKIIUH, UX CBOWCTBA U IPaUKH.

5.3.2. 3apanus nis nudgepeHIUPOBAHHOIO 3a4eTa
3aganue Ne 1. Pa3zButHe NOHATHSA 0 YHCJIE

1. BeinosnHuTe neiCTBUS: 81 +2 4_ 3.

2. BeimiosiauTe nefcTBus: 1§.1§.

4 7
1 5

3. BemmonauTe NEUCTBUAA, — » — — — .
9 16
8,4
28-12

5. Mano: z; =3+1, z, =—1+3i, Tora MOIyJb IPOU3BENCHYS | Z; - Z, | paBeH ...

4. BBIITOJTHUTE NEUCTBHUA:

6. KommnekcHoe umcino 1+2i B TpuroHomerpuyeckoir ¢opme I’(COS(/)+iSin go) UMeEET
MOAYJIb, PABHBIH ...
1)5
2) V3
3)1
4) 5

3ananue Ne 2. @yHKIUH, UX cBOIiCcTBA U rpaduku
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1. Ha ogHOM M3 ClieAyIOMMX PUCYHKOB M300pakeH Tpaguk HEYeTHON QyHKIMH. YKaKUTE STOT
PHCYHOK.

1) ) Ly

3)

2. YKa)XuTe MHOXECTBO 3HAYCHUI
¢dyHKunu, rpaduk KOTOPOH H300pakeH
Ha PHUCYHKE.

[-3;7)

2) [-3 —2] U [2; 5]

3) [-4; 3]

4) [-4, -1)u (-1 3]

3. Haiiure o6nacts onpenenenus Gpynxmun | (X) =

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

2) [0; + )

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

4. Vxaxunte rpaduk QyHKIHH, Bo3pacTaroieii Ha otpeske [—3; 2].
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3)

2)

1)

Y

"ﬂ"

3)

y

5. YkaxuTte rpaduk He4eTHON (PYHKINH.

y A

>3

\
\
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4)
3aganue Ne 3. Kopuu, crenenu u jorapupmsol

11
O9m2.-m 2

m—3

1. Yopocrture BblpaxeHue:

1) 9m’
2) 9m
3)9
02
m6

2. Borucnmre: Y4827 .
1) 36;
2) 18
3) 6;
4) 12,

2 4
3. IlpeacraBbTe B BUJIE CTENICHH BBIPAXKCHUE: 5§ -5§ .
8
1) 259
8
2) 59
3) 252
4) 52

3

4. Beraucyute: 252 — 0,25,
1) 37,25;
2) 14.75;
3) 124,75;
4) 26,25.

’ 3
5. YIPOCTHTE BBIPAKEHHE: 3 25b2 . 5b4 .

1) 5b°
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2) 25b

3 Y5n?

4) 5b

6. Haiiure 3Ha4CHIE BBIPAKCHHS Iog5 b, ecnu l0gg b3=o.
1) 27;
2) 6;
3) 3;
4) 12.

7. Beruuciure: log, 0,04 +2log, 5.
1)0;
2) 3;
3) -1,
4) loge5.

8. Haitnure 3nagenne log,(9b), ecnmlog, b =>5.
1) -8;
2) 10;
37,
4) 25,

0,5x-1
9. YkaxxuTe MpoMEeXyTOK, KOTOPOMY IPHUHAIJICKUT KOPEHb YpaBHEHHUS (gj =4.

1) [-3;-1);
2)[- 1, 1),
3) [1;3);
4) [3; 5).

10. YkaxuTe NpoOMeKYTOK, KOTOPOMY MPUHAUICKUT KOPEHb YPaBHEHUS
log,(x +1) = log, (3x)

1) (— 00; — 1)

2) (-1,0)

3) [-10]

4) (0; + oo)

11. Cpenu 3anaHHbIX (PyHKUINN YOBIBAIOIIMMHU SBIISIOTCS:

P X
NI :(gJ
l X
2) Y2 =(§j

3) Y3 = 57

X+3
T
4) Y4 = —(g)
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5) Y5 = 2°" -3

X

6) Yo =2

12. Yxaxure rpaduk QyHkimu, 3anannoii popmynoin  y =0,5".

13. Ykaxxute MHOXXECTBO 3HaUeHUH QyHKIuM: Y = 2 X +5.
1) (5; + o0);
2) (0; + o0);
3) (— o0; + );
4) (7; + ).

14. Jlorapudmuueckoii He sBnsieTcs GyHKIUS, 3a1aHHas HOPMYIIOW:

1) y=|og£x

2
2) y=log ; Vx
3y y=2"

4) y =log, x|

5) y=Ilog ; X

6) y =logy? (~x)

15. Jlnga xakod M3 yKa3aHHbIX (QYHKIUI O0OJacTbiO OIpENETIeHUs SIBISETCS MPOMEKYTOK

(2;+oo)
1) y=log,(x-3)

2) y= Iogz(gj
(

3) y=log,(2-x)
4) y=log, (x-2)
5) y=Ilg(2-x)
16. YxaxuTe pUCyHOK, Ha KOTOPOM M300pakeH rpaduk GyHKIUN
a) y=log, X;
4
0) y=1log, X.
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1)

y
A
1.-\ > X
0l
2) y A
1
/ > X
0 1
3)
A Y
19 oy
0 1'\
4)
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5)

g

17. dynkuus 3agaHa rpaguKom:

11
0"
Ykaxure o0J1acTe OIIpCACIICHUA:
1) (—oo; + oo)

2) (0;+)

3) (0]

4) (1; + oo)

5) [l; + oo)

v
>

18. YkaxuTe Bce 3HAYEHHs apryMeHTa, TIpH KoTophix GyHkuus Y =19 (X + 2) +1g (3 - X)

omnpeaciicHa:

1) (-23)

19. Haiinure MHOXKecTBO 3HaueHuM Gynkuun Y = 0,5+ |Og11 X:
1) (—o0;+ o)
2) (—00;0,5)
3) (0,5;+oo)
4) (—00;0,5)U(0,5;+oo)
5) (0;+oo)
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20. Tpadux pysxin Y =100, X mosxer 651th monyuen u3 rpaduka dysxuun Y = 10g, X :
3
1) CUMMETPHYHBIM OTOOPAKEHUEM OTHOCHTEIBHO och Oy ;

2) CUMMETPUYHBIM OTOOpPaKEHUEM OTHOCUTEIBHO ocu OX ;
3) ckatueM OTHOCUTENbHO ocu OX ;

4) pacTssKeHUEM OTHOCUTENbHO ocH OX ;

5) ocTaHeTCs TEM XKe.

21. Ha ogHoM u3 pucyHkoB u3obpaxen rpadux ¢pynkmuu Yy = log 3 X

VYKa)XUTe 3TOT PUCYHOK.

7
|
1\
X
ol 1 g
1)
VA
1 .
0l /1 X
|
2) '
yA
1
o1 x
3)
yA |
|
1
o1 x
4)

3ananue Ne 4. OCHOBbI TPUTOHOMETPHH
. . T
1. Yopocrure BeIpaxkenue Sin o Sin 2o + COS(E + o) + COS 0. COS 20 .
1) 0;
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2) 2cosa;
3) cosa + sina;
4) cosa — sina.

2 2

2. Ypocrute Bepaxenne 3C0S™ X + 3sin“ x—6.
1) 1;

2) -5;

3) 3;

4) -3,

1

T
3. Haiigure tga., ecnu COSQL=—= ¥ _E <a< 0.

J5
1) 0,5;
2) 2;
3) -0,5;
4) -2.
/3
>

T
4. Pemute ypaBHEHUE COS(E + Xj =

17T
i 1€+7zn, nezZ

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

17T
”1§+7zn, nezZ

3) (-1)
4) (—1)”%+7zn, nez

5. Pemnre ypaBHenue Sin3X = =.

N[

) (D)"-L+EZn nez

9 3
2) i%+2—3nn, neZ
3) (—1)”-%+%n, neZ
4)ig+2—3nn, neZ

8. Haiimute kopeHb ypaBHeHHs SIN2X — 4C0SX = 0, mpuHauIexkaIiui otpesky [27; 3n].
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On
3 4
13n
4) 6
9. Ha pucynke u3o0paxeH rpapuk GyHKINU:

y

A

3x -

1
1
1
1
1
:
1
1
:
; > X
1
1
1
1
1
|
1
1
1
1

3 r SVEEE
2 2 2 2
1) Yy =Ctgx;
2) y=Ssinx;
3) y=1gx;
4) y =-1gx;
5) y=1tg2x.
10. YxaxuTe HanbobInee 3Havenne Gpynknuu Yy =1—C0S3X.
1)1,
2) 2;
3) 0;
4) 4.

11.Yérnas unu HeuétHas Qpynkmus f ( X) =1+cosSXx?

1) uétHas;
2) HeuéTHas;
3) Hu uéTHas1, HU HEYETHASI.

12. Haiigute MHOXKECTBO 3HAYeHUI QYHKIUU y =SinX+2.
1 [-1;1];

2) [0; 2];

3) [1;3];

4) [2; 3].

5.3.3. Bonpochl 115 3K3aMeHa
1. [Ipenen mocnenoBarensbHOCTH. [Ipenen pyHKINN.
2. IlonsiTie 0 MPOM3BOAHON (PYHKIMH, €€ reOMEeTPUIECKU 1 (PU3UUECKHI CMBICIL.
3. Ilpon3BOIHBIE CYMMBI, pa3HOCTH, POU3BEICHHS, YACTHOTO.
4. ITpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLUH.
5. YpaBHeHHE KacaTeIbHOM.
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6. Bo3pacranue u yopiBanue GyHKIMH. DKCTPEMYMBI (DYHKITHH.

7. Bropast mpon3BoiHas1, €€ TEOMETPHUECKUI U (PU3NIECKUNA CMBICIL.

8. [IpumeHeHne mpOU3BOJHON K UCCIEeI0OBAaHUIO (DYHKIIUI U MMOCTPOCHHIO TpaduKOB.

9. Ilpumepsl UCHOIB30BAHUS MPOM3BOIHON JJISI HAXOXKACHUS HAWIYYILIETO pEIICHUs B
MPUKIIAIHBIX 3a7a4ax.

10. [TepBooOpazHasi, MpaBUIIO HAXOXKICHHSI, OCHOBHOE CBOMCTBO MEPBOOOPA3ZHOMA.

11. HeonpeneneHHBIM 1 ONPEIeICHHBIN U HHTETPal.

12. ®opmyna Herotona—Jleitonuna. Berancinenue HHTETpaos.

13. IlpumeHeHMe OnpeIeICHHOr0 HHTerpalla JAJis HaX0XACHUS IJIOIAAN KPUBOJIUHEHHON
Tparenuy.

14. PaBHOCUJILHOCTh YPABHCHHM.

15. OcHoBHbBIE IIpUEMBI PELIECHUS YpPAaBHEHUH (pa3jioKEHHE Ha MHOXKUTENU, BBEJICHUE
HOBBIX HEM3BECTHBIX, I10ICTAHOBKA, TpadUUeCKUil METON).

16. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM YpPaBHEHUH.

17. PaBHOCHIBHOCTH HepaBeHCTB. OOIACTh TOMYCTUMBIX 3HAYCHHUI HEPaBEHCTB.

18. OcHOBHBIE IPUEMBI PEIICHUSI HEPABEHCTB.

19. OcHOBHBIC MOHATHS KOMOMHATOPUKH.

20. 3agauun Ha MOJCYET YHCIIa pa3MEIICHHH, TePECTAaHOBOK, COUCTAHU.

21. CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposTHOocTel. [lonsTue
0 HE3aBUCUMOCTHU COOBITUH.

22. llpencraBineHve MaHHBIX (TaONMIBI, JUAarpamMMmbl, TpadHKH), BBIOOpPKA, CpeIHEE
apudmMeTHuecKoe, Meauana, Mmoja psajaa. [lonsaTue o 3ajauax MaTeMaTHIeCKON CTaTHCTUKA

23. B3auMHOE pacnoio’keHue MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

24. Ciio)xeHHE M BBIYMTAHHUE BEKTOPOB. Y MHOKEHUE BEKTOpa HA 4rciio. KomruianapHbie
BEKTODA.

25. KoopanHaThl TOYKH U KOOPAWHATHI BeKTOpa. CKaIsipHOE IPOU3BEICHUE BEKTOPOB.

26. Bepmunsl, pedpa, TpaHi MHOTOTpaHHUKA.

27. llpm3ma. Ipssmas u HaksIoHHas npu3Ma. [IpaBuibHas mpu3Ma.

28. [Napannenenunen. Kyo0.

29. lupamupa. [paBunbHas nupamuaa. Y cedeHHas nupamua. Terpasp.

30. HunuHap ¥ KoHyc. Y Cce4eHHBIH KOHYC.

31. OcHoBaHue, BBICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIias, pa3BepTKa.

32. OceBble CEUCHMsI U CEUSHMs], TapaljiesIbHble OCHOBAHUIO.

33. lllap u cdepa, uX ceUCHHUS.

5.3.4. Bapanus 175 JK3aMeHa
3ananue Ne 1. DiieMeHTbI KOMOMHATOPUKH

1. Vimeerca Tpu rpynmsl CTyAEHTOB: B mepBoi 11 uenoBek, Bo BTopoil 18 dyenmoBek, B
tpetheil 20 yenosek. KonmdecTBo cioco60B BeIOOpa TPOMKHU CTYJEHTOB, B KOTOPOIl IO OJJHOMY
CTYJEHTY U3 Ka)KJJOM IpyIMIbl, paBHO. ..

1.11-18-20;
5 11+18+20
) —3 :
3 11-18-20;
3
4.11+18+20.

2. YUucno cnoco0oB MOCTaBUTH 5 YETIOBEK B OYEPEIb PABHO. ..
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3. B cioBe «WORD» wmenstor mMecramu OykBbl. Torma KOJMYECTBO BCEX BO3MOXKHBIX
pa3IUYHBIX «CIIOB» PaBHO...
1.8;
2.16;
3. 4;
4, 24,

4. B xopoOke 6 mBeTHBIX KapaHaamei. Yucio crmoco0oB BEIOPATh TPH U3 HUX PABHO. ..
5. Hucno cnoco6oB BeIOpaTh U3 Tpymiibl B 20 CTYAEHTOB CTAPOCTY M 3aMECTHTEISI PaBHO. ..

6. 13 smuka, rae Haxoautes 15 neraneil, mpoHyMepoBaHHBIX OT 1 110 15, Tpedyercs BEIHYTh
3 neranu. Torga KoaMuecTBO BCEBO3MOXKHBIX KOMOMHALIMI HOMEPOB BBIHYTHIX JIeTallell paBHO. ..
151,
RTIL
151
31121
3. 31,
4,151,
7. Yucno Tpex3HayHbIX 4YHCEI, KOTOpPbIE MOYHO COCTAaBUTh M3 YEThIpEX KapTOueK C
uudpamu 1, 2, 5, 7, paBHo...

3aganmne Ne 2. Hauajia MaTeMaTH4€eCKOI0 aHAJINu3a

1. Haitaure npoussoanyto ¢pyrkuun Y = (X —3)COS X .
1) y'=cosx + (x —3)sinx

2) y'=(x—3)sinx—cosx

3) y'=cosx—(x—23)sinx

4) y'=-sinx

2. Ha pucyHkax nzo0paxeHsl rpapuku pyHKIMHA 1 KacaTelbHbIE K HUM B TOUKE d. Y KaKUTe
(GYHKIMIO, MPOU3BOIHASI KOTOPOH B TOUKE a paBHa 1.

Ay /
y=fx)/
/ T
7/ a. ol x
/ 1
1)
A
y
y:%(x
1 /
ol a <
11 X
2)
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A
y /
“y=h(x)
1
oL f -
4 a X
=1
3)
1
-]L .L N >
L0 a X
=
y=p(x)
4)
. . x —18
3. Haiinure 3HayeHue Mponu3BOAHON QYHKIMH y = B TOUKE Xy, = — 3.
X
1) 2;
2) 0;
3) -2;
4) -3.

4. Haiinute npou3BOAHYyI0 QyHKINU Y = X+ 3X2.
1) y' =xeX 1+ 6x

)y =eX+ x>
3) y'=e” + 5x°
4) y' =e* + 6x

5. ®yuknus y = f(X) 3amana Ha mpoMexyTke [—6; 4]. YKaxuTe MPOMEKYTOK, KOTOPOMY
MIPUHAJICKAT BCE TOUKHU IKCTPEMyMa.

1)[-6;0] y 4
2) [0; 4] y=f(x)
3)[-2; 3]
4) [-3; 1] \ /' A&
—e
N\ / :
_6 \ 0 4 X
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6. [Ipu ABMXKEHUH Telia 1Mo MpsIMoi paccTosiHue S (B METpax) OT HAYaIbHON TOYKHU BHKCHHS
3

U3MeHseTcs 10 3akony S(t) = E —t?2+t-1 (t — Bpems nBuxeHus B cekyHnax). Haiinure

CKOpPOCTH (M/c) Tena uepe3 4 CeKyHIbI ITOCIIe Hadasa JBHKEHUS.
1) 1,75;

2) 7,5;

3) 3;

4) 9.

7. Boraucnute 3HaueHHE MPOU3BOIHON PyHKIMH y = SIN X — 2x B Touke xo = 0.
1)1,

2) 0;

3) -3;

4) -1.

8. Haiinure 3HaueHue npou3BoAHON QyHKIMM Y = X - e” B Touxe x, =1.
1) 2e;

2) e;

3)1+e;

4)2 +e.

9. st byskiu y = 2 COS X HaiiauTe nepBooOpasHyo, rpaguk KOTOPOi MPOXOIHUT Yepes

TOYKY M(g ; 24} :

1)Y =2sinx+24
2) Y =2sinx+ 22
3) Y =-2sinx+ 26
4)Y =2cosX + 22

10.Vkaxure nepsoobpasuyio pyukmuu f(X) =2 —sinX.

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

3aganue Ne 3. YpaBHeHHS U HEPaBEHCTBA

1. Kakoe u3 ypaBHeHI/Iﬁ SABJIACTCA I[p06HO-paI_II/IOHaJ'IBHBIMI
2

1) X _4x+1=0;
3

2_
) 203 .
13
X—3 _ﬁ_
2x+1 x'

4) 2x+8=14(7-x)?
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x? x-1 1
2. Pemmte ypaBHeHHE — + —— = — !
2 6 2

1) 2;
2) -1;
3) 1;
4) 3.

3. Pemure ypaBHeHUE 1 +——=0:

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

4. Ha pucynke nzo0paxeHsl rpapuku QpyHKIUH
y=f(X) uy=g(X),3aaaHHBIX HAa NPOMEXKYTKE
[ 3; 6]. YkakuTe MHOKECTBO BCEX 3HAUCHHIA X, JIISI
KOTOPBIX BBINOIHSACTCA HepaBeHCTBO f (X) > g (X).

1)[-15]
2)[-3;-2] U [4; 6]
3)[-3;-1] v [5; 6]
4) [-2; 4]

(x—2)(4x +3) > 0.

5. Pemmre HepaBeHCTBO
x+4

1 {_4;_2} U [2 + )
2) (= o0y —4) U [—g; 2}
3 (_4;&}) [2: +o0)
5 (—oo; _ﬂ U [2 + )

l 3x-7
6. Pemnre HepaBeHCTBO (g) >0,04.
1) (= 0;3)

)
3) (3; + )

o(-3

7. Pewmnre HepaBeHcTBo 52> —1> 0.

e
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2) —oo'g
'3
3)

4)

8. Pemure nepasenctso log, 5(2 —0,5x) > —1.

1) [0 4)
2) (- 0]
3) (4; + )
4) (4; 6]
3aganue Ne 4. I'eomerpust

1. B kakux IJIOCKOCTSX JIEKAT OCHOBAHUS MTPU3MBbI?
a) B IPOTHUBOIIOJIOXKHBIX;

0) B JIIOOBIX;

B) B MapajliebHbBIX.

2. Kakoe HanMeHbIIIee 9ruciio pedep MOXKeT UMETh ipu3Ma?
a) 3;
0) 6;
B) 9.

3. llpomomxure npemioxkenre: OCHOBaHUS YCEUEHHON TUPAMHU/IBL...
a) paBHBbIC MHOTOYTOJIbHUKY;

0) M0100HbIE MHOT'OYTOJIbHUKH;

B) JIFOOBIE MHOTOYTOJIbHUKH.

4. bokoBeie pE€Opa MPU3MEL. ..

a) OHM MapajieNIbHbl MEXy COOOH;

0) OHM NEepIEHANKYIISIPHBI OCHOBaHMIO;
B) OHM paBHBI U MAPaJIICIbHBI.

5. CKOJIbKO IMaroHaie uMeeT mapasuienenurnes?
a) 4,

0) 12;

B) 6.

6. Kakoif MHOTOTpaHHHUK UMeeT 7 TpaHei?

a) CEeMHYTOJIbHasl MUPaMHJIa;

0) mATUYTOJIbHAS TPU3MA;

B) IIECTUYTOJIbHAS IUPAMUJA U MIATUYTOJIbHAS IPU3Ma.

7. KakoMy MHOTOIpaHHUKY IPUHAUIEKUT clieayroliee cBoicTBo: "KBaapaT nuaronanu paBeH
CyMMe€ KBaJpaToB TPEX €ro u3MepeHui"?

a) mapaJuIeNIeTuIe 1y,

0) npsMOMy MapaJuIeenuIeny;

B) IPSMOYTOJILHOMY TapajuleNenuneny.

8. MHOrOrpaHHUK, COCTaBICHHBIN M3 HIECTHYTOJbHHUKA U IECTH TPEYTOJIbHUKOB, HA3bIBACTCS
a) MeCTUYTOIBLHON TPU3MOIA;

0) IeCTHYTOJIbHOM MUPaMUA0H;

B) YCEUEHHOW MTUPAMUION.
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9. Anodema - 3TO BBICOTA ...

a) BBICOTA MPABWIILHON MHUPAMUJIBL;

0) BeIcOTa OOKOBOM I'PaHM MPABWIBHON MTHPAMU/IBI;
B) OOKOBOI1 rpaHu 000N MHPaMHU/IBL.

10. B ocHOBaHMYU TIPU3MBI PABHOCTOPOHHHIA TPEYTOJIBHHK, & OOKOBBIE TPAHU -
napajuienorpaMmbl. Takasi mpu3Ma siBISETCS. .

a) HAKJIOHHOWM;

0) paBUWJIbHOM;

B) IIPSIMOIA.

11. Jlansl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBna mimHa otpeska AB?
a) 113
b) V42
c) © 32
d) V8l
e) 232
12. YkaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) a(1;4;5] , b(0;8;-1)
by @(2;8;—1) , b(4;16;-2)
¢) @(0;0;0) y b(8;4;3]
d) a(1;2;2)  b(-1;2;2)
e) @l1;-3;4) ;b(4;-3;1)
13. MoryT 111 BEKTOPBI OBITh KOJJTAHEAPHBIMH, HO HE PABHBIMH?
a) na;
b) Her;
C) HE JIOCTATOYHO JIaHHBIX.

-+

14. Bekrop m(4;-8:6) OpPTOTOHAJIEH BEKTOPY M Viaxure KOOpIHHATHI BekTopa ' :
) ni—1;,-2;-3)
b) n(1;2;:3)
c) nl—2:;2;4)
d) ni2;—2;—4)
g) (—=2;-2;4]

15. BorauciuTh KOOpIUHATHI cepeuHbl oTpeska AB, eciin A(-10; 2; 3) u B(0; 16; -7).
a) (5;-8;2)
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b) (—5;9;-2]

c) (—5;8;2]
d) (5;9;-2)
e) (—10;14;—4]

16. Uemy paBeH MOIyJIb BEKTOpA MN , eciii M V3302505 N1243;342;45
a) 1§
b) ¥13
C) Y11

d) v 3+42
) V2+43
17. TIpu kaxoM nonoxkuTeasHoM N Bektopsr 0315 11y (=2in+1;-2
a)-2;1;
b) 1;
c)1;2;
d) 2;
e) -2.

OpTOrOHAJIbHbI?

18. BLIUMCIIUTE CKAIAPHOE IPOU3BEIECHNUE BEKTOPOB a(2;-15;4) .
a) -14;
b) 4;
c) -4;
d) 10;
e)-1
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Hpuioxkenne 1

JIucT n3MeHeHuil padoueil mporpamMmbl

Homep
WU3MEHEHUs

Howmep
IIPOTOKOJIA
3aceaHus

Kadeaphl U gaTa

CrpaHnuiibl ¢
W3MEHEHUSIMU

Ilepeuenn
OTKOPPEKTUPOBaH
HBIX ITYHKTOB

0)4(0)
3aB. Kadeapoi,
MOJIIUCH
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[Mpuioxenne 2

JIMCT neproanvecKux MpPoBepoK padoyeil MporpaMmbl

JlomKHOCTHOE U110,
MIPOBOIMBIIICE
nposepky: ©.1.0.,
JOJDKHOCTB, TMOJIITUCH

[Hara

[ToTpebHOCTH
B KOPPEKTUPOBKE

[IepedyeHp yHKTOB,
CTp., pa3JIeNoB,
TpeOyIommx
M3MEHEHUN
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