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PACCMOTPEHO
[TIIK o0meobpa3oBaTebHbIX,
MaTeMaTHYECKHX
1 OOIINX €CTECTBEHHO-HAYYHBIX TUCIUILINH
[Tpotokon Ne 1
«31 » asrycra 2021 r.

/®enoposa N.B. /

Pabouas mporpamma yuebHoO# qucuuruiHel «MaTemaTuka» pa3padoTaHa Ha OCHOBE:

1. [TpumepHoil mporpaMmsel 001Ie00pa3oBaTeIbHON y4yeOHOW IucHMIUIMHB «MareMaTHka:
anrebpa W Hayajga MaTeMaTHYEeCKOro aHaju3a; TeoMeTpus» Jisi  IpodecCHOHATbHBIX
o0pa3oBaTeNbHbIX  OpraHu3aluid, peKoMeHAoBaHHOW  dDenepabHBIM  T'OCYIapPCTBEHHBIM
ABTOHOMHBIM yupexaeHueMm «DeaepanbHblii HHCTUTYT pa3BuTus oopazoBanus» (PI'AY «DUPOy)
B KauyecTBE MPUMEPHOM HporpamMmbl Uil peau3allud OCHOBHOM IpodeccroHalIbHON
oOpazoBatensHoil mporpammbl CIIO Ha 6a3e ocHOBHOro 00IIero oopa3oBaHUs C IMOJY4YCHHUEM
cpenHero obmero obopasoanus (I[Iporokom Ne 3 ot 21 wmrons 2015 r. PerucrpannoHHbld HOMEP
peren3uu 377 ot 23 utons 2015 r. ODT'AY «DUPOy»);

2. TlpumepHOW OCHOBHOW O0pa30BaTEIbHONM MPOrpaMMbl CpPEIHEro O0Iero o0Opa3oBaHus,
0I0OpeHHOI pemeHneM  (QeAepaTbHOr0 y4eOHO-METOIUYSCKOT0 OOBECIUHEHUS TI0 00memMy
obpazoBanuto (IIpotokon Ne 2/16-3 ot 28 urons 2016 r.);

3. B cootBercTBUE ¢ DeniepanabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM
cpennero npodeccuonaabHoro oopazopanus mo 43.02.15 IloBapckoe U KOHIUTEPCKOE JIETIO
yTBepxkaeHHoro [Ipukazom MunucrepctBa oopazoBanust v Hayku PO Ne 1565 ot «09» nexabps
2016 r., (peructparonsblii Ne 44828 ot «20» nexadpst 2016 r.).

4. YueOHnoro 1miana o crienuanbHocTu 43.02.15 TloBapckoe 1 KOHAMTEPCKOE JEINO0,

KBATH(UKAIKS: CIISIUATKCT 10 MTOBAPCKOMY M KOHJIUTEPCKOMY JIeITy, YTBEPKICHHOTO MTPUKA30M
Ne 168-ox1 ot 01 uronst 2021 roga

Opranuzanus-paspadoryuk: 'BIIOY MO «2eKTpPoCTANbCKUI KOJIIEIAD»

Pa3padorunk: ®enoposa ura BanepreBHa
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1. TACIIOPT IMPOT'PAMMBI YYEBHOM JJUCHUILIAHBI
MATEMATHKA

1.1. O6s1acTh NPpUMEHEHHUS IPOrPaAMMBbI

Pabouass mporpamma oOmieoOpazoBarenpHOl — ydeOHol muctumumabel [1J[.01  «MaTtemaTtrka
npeHa3HaueHa s W3y4YeHHsl AMCUUIUIMHBI TPH peaju3alid 00pa3oBaTEIbHON IMPOrpamMMbl
cpenHero oOmero oOpa3oBaHUsi B IpejAeliaX OCBOCHHS OCHOBHOM MpodeccHOHaTbHON
obpazoBarenbHori mporpammbl CIIO (mamee — OIIOII CIIO) na 6a3e OCHOBHOTO 0OIIEro
0o0pa3oBaHus MPU NOATOTOBKE CHEIMATUCTOB CPEIHErO 3BEHA.

B pabouyro mporpammy oOmieoOpa3zoBarenbHol yueOHou auctumimabl  [1J.01  «Martemarukay
BKIIIOYEHO COJIep)KaHWe, HampaBlieHHOe Ha (opMuUpOBaHHE Yy OOYYaIOUIMXCS KOMIIETEHIIUH,
HeoOxoauMbIX Uil kauecTBeHHoro ocoeHuss OIIOII CIIO — mnporpammbl  HOATOTOBKU
cnenuanvctoB cpennero 3seHa (IIIICC3) Ha 6a3ze ocHOBHOrO 00IIero 00pa3oBaHus ¢ MOTydCHUEM
CpeIHero o0mero oopa3oBaHusI.

1.2. MecT0 AUCHUILIMHBI B  CTPYKType  OCHOBHOIl  mpodeccnoHaIbHOI
0o0pa3oBaTeIbHOI MPOrpaMMbI:

VYuebnas mucummumna [1J1.01 «Marematuka» BXOAUT B oOs3arenbHylo dyacth OIIOIT
obmieoopazoparenbHbix aucnuiuinH @I'OC cpearero oomero oopazoBaHusl.

B yuebnom mmane OIIOII CIIO (IIMICC3) mecto o00meobpa3oBaTeibHOM yueOHOM
mucuuuinael - T1J[.01  «Marematuka» B cocTaBe 00mIe00pa30BaTeNbHBIX YYEOHBIX AWCILUILINH,
dbopMupyeMBbIX U3 00s3aTeNbHBIX MpeAMEeTHBIX oOnacteir ®I'OC cpeaHero obmero oopa3zoBaHus.
Jns cneunansHoctu CIIO: 43.02.15 [loBapckoe M KOHAUTEPCKOE /110 U3 NepedHs mnpodeccuii u
CHEIHaIbHOCTEN cpeHEro MPOoPeCcCHOHATBHOI0 00pa30BaHus BbIOPaH COLMAIbHO-3KOHOMHYECKUN
npod b TpoeccuoHaIbHOTO 00pa3oBaHuUs.

13. Mean ¥ 3a5a4d JUCHMILVIMHBI — TpPeOOBAHHSI K Ppe3yJabTaTaM OCBOCHMA
AUCUMILIUHBI:

Coneprkanne nmporpaMMbl «MaremaTrkay HampaBJIeHO Ha JOCTHXKEHUE CIEAYIOMNX
1neJjei u 3agaq:

- obecrieyenne c(HhOPMUPOBAHHOCTH MPEACTABIECHUIN O COLMANBHBIX, KYIbTYPHBIX U HCTOPUUECKUX
(dakTopax CTaHOBJICHUS MATEMATHKH;

- obecrieuenrne C(HOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO W MAaTeMaTHYECKOTO
MBIIUTCHHUS;

- obecrnieueHune c(HOPMHUPOBAHHOCTH YMEHMH NPUMEHSTH IOJIyY€HHbIE 3HAHUSA TMPU PEIICHUU
Pa3IUMYHBIX 3a1a4;

- obecnieyeHne chOpPMHUPOBAHHOCTH TIPEACTABICHUN O MaTeMAaTHKE KaK YacTH OOIIEUeTOBEYECKON
KYJIBTYPBbI, YHUBCPCAJIbHOM A3BIKC HAYKH, ITO3BOJIAIOIICM OIIMCHIBATH

N U3y4aThb pCAJIbHBIC ITPOLECCHI U SABJICHUS.

B pesynbraTe ocBoeHmsi 00iieoOpa3oBaTenbHON ydeOHOUM aucuumiuHbl [1J1.01  «Maremartukay
00yYaromuiCs TOJDKEH JTOCTUYb CICAYIONINX Pe3yabTaTOB:
* IUYHOCHIHbBIX:

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKe KaK YHHUBEPCAIbHOM SI3bIKE HayKH, CPEICTBE
MOJIETMPOBAHUS SIBJICHUN U IPOIECCOB, UACSIX U METOAAX MaTeMaTUKH;



— MOHUMaHHe 3HAUMMOCTH MaTeMaTHKU U1 HaAy4YHO-TEXHUYECKOI0 Iporpecca, copMIUpOBaHHOCTD
OTHOIIEHHWSI K MaTeMaTHKE KaK K YacTH OOIIEYEeOBEYECKOW KYyJIbTYpHl UY€pe3 3HAKOMCTBO C
WCTOPUEH Pa3BUTHS MAaTEMAaTUKH, SBOJIFOLUEN MAaTEMATHYECKUX UJIEH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUYECKON
KYJBTYPBl, KPUTHYHOCTH MBILIUICHUS HAa YPOBHE, HEOOXOAUMOM sl Oyaymiei nmpodeccnoHaaIbHOR
JEeSITEIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMo0o0pa30BaHus;

— OBJIQJICHHE MAaTeMaTUYECKUMU 3HAHUSIMU U YMEHUSAMHU, HEOOXOIMMBIMU B IMOBCEIHEBHON JKU3HH,
JUISL OCBOEHHUSI CMEXHBIX €CT€CTBEHHO-HAYYHBIX AMCLUMIUIMH W JUCHUIUIMH NPOPECCHOHATHHOIO
LUKJIa, A7 ToJlydeHus: o0pa3oBaHUs B 00JIACTSAX, HE TPEOYIOMIMX YriayOJIeHHONH MaTeMaTHu4ecKoil
MOJITOTOBKY;

— FOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJE CaMOOOPa30BaHUIO, HA MPOTHKECHUN
BCEH JKM3HU; CO3HATEIFHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHHIO KaK yCIOBHUIO YCIEIIHOM
poQeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

— FOTOBHOCTb U CHOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOM 1 OTBETCTBEHHOMN JAESITETbHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOU paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,
00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENIbCKON, MPOSKTHON U APYTUX BHUIAX JIEATEIBHOCTH;
— OTHOLICHHE K MPOPECCHOHATBHON AEITETbHOCTH KaK BO3MOXXHOCTH yYacTHs B PEHICHUH JTUYHBIX,
00I111eCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATILHBIX MPO0OJIEM;

* MemanpeomemHnulx:

— YMEHHE CaMOCTOSITEIbHO OIPENEATh LENH AEATEIbHOCTU U COCTAaBJISTh IUIAHBI JAESITEIbHOCTH;
CaMOCTOSITENILHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATENbHOCTD; UCIIOIb30BaTh
BCE BO3MOJKHBIE PECYPCHl JJs JOCTH)KEHHs IIOCTABIEHHBIX LEJIEH M peanu3aluy IUIaHOB
JEeSITENIbHOCTH; BBIOUPATh yCIICUTHBIE CTPATErHH B PA3JIMYHbBIX CUTYaIUAX;

— yMEeHHuE NMPOJYKTUBHO 0OLIaThCs M B3aMMOAEHCTBOBATH B MPOLIECCE COBMECTHOW AEATENbHOCTH,
YUUTHIBATh MO3UIIUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3P PEeKTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HaBbIKAMU M1O3HABATENIbHON, YUeOHO-HCCIIEI0BATEIbCKOM U MPOEKTHON J1eATEbHOCTH,
HaBbIKAMHU pPa3pelIeHus] NpoOsieM; CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIBHOMY IIOMCKY
METOJIOB PELICHUS TPAKTUUECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MIO3HAHMUS;

— TOTOBHOCTh M  CIIOCOOHOCTh K CAMOCTOATEIbHOW HMH(POPMAIMOHHO-IIO3HABATEIbHOM
JeSITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(pOpmanuu,
KPUTHYECKH OIICHUBAThb M HWHTEPIPETHPOBATh HH(MOpPMALNIO, TOTYy4aeMyl0 U3 Pa3IdYHBIX
HCTOYHUKOB;

— BIIQJICHHE SA3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JIOTUMYHO M TOYHO H3JIaraTb CBOI TOUKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

— BJIAJCHUE HaBBIKAMH TTO3HABATEILHONW pe(IeKCHMH KaK OCO3HAHUS COBEPINAEMBIX JCHCTBUN U
MBICITUTENIBHBIX IMPOLIECCOB, UX PE3YJIbTaTOB M OCHOBaHMI, IpaHMIl CBOEr0 3HAHUSA U HE3HAHUA,
HOBBIX IT03HABATEJIBHBIX 337a4 U CPEACTB ISl UX JOCTHXKECHUS;

— LEJNeYCTPEeMJICHHOCTh B TOWCKAaX M TMPUHATHH pEIIeHUH, COOOpa3UTeNbHOCTh M HUHTYHIIHS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUH; CHOCOOHOCTh BOCIPUHHMATh KpacoTy U
rapMOHHIO MUDA;

* NPeOMEmHbIX:

— chopMHpPOBAaHHOCTH TPEICTABICHUA O MAaTeMaTHKE KaK YacTH MHUPOBOW KYIBTYpbl M MECTe
MaTeMaTUKHd B COBPEMEHHOM IMBWJIM3ALMU, CHOCO0ax OMUCAHMS SIBICHUN pealbHOro MHUpa Ha
MaTE€MaTUYECKOM S3BIKE;



— c(hopMHpPOBAaHHOCTh NPEICTABICHUA O MAaTeMaTHYECKUX [MOHATHSIX KaK BaKHEHIINX
MaTE€MaTUYeCKUX MOJEISIX, MO3BOJSIOIMX ONMUCBHIBATH M U3Yy4aTh PAa3HbIE MPOLECCHl U SIBICHUS,
IIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUs MATEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJAMM J0KA3aTEIbCTB U AITOPUTMOB PEIICHMS, YMEHUE UX IIPUMEHSATD, IPOBOJAUTD
JIOKa3aTeJIbHbIEC PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

— BJAJCHHE CTaHAAPTHBIMU [PUEMaMM pELIECHUS PpAalHUOHAIBHBIX W HPPALUOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTEHNEHHBIX, TPUTOHOMETPHUYECKUX YPaBHEHWW M HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM YHCIIE JJI MTOMCKA IYTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUI U HEPABEHCTB;

— c(hOpPMHPOBAHHOCTh NPEACTABICHUNA 00 OCHOBHBIX MOHATHAX MAaTEMAaTUYECKOIO aHaIM3a U MX
CBOWCTBAX, BIIQJICHUE YMEHHEM XapaKTepU30BaTh IMOBeJICHHE (YHKUUN, HCIIOIb30BaHHE
IIOJIYYEHHBIX 3HAHUM JJI ONMCAHU U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIaZICHHE OCHOBHBIMU NOHSTHUSIMU O IUIOCKHUX M NPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (hUrypax,
UX OCHOBHBIX CBOICTBax; COPMHUPOBAHHOCTh YMEHHS paclo3HaBaTh reoMeTprueckue (GUrypsl Ha
YepTekax, MOJENAX U B pealbHOM MUPE; IPUMEHEHHE U3YYEHHBIX CBOMCTB T€OMETPUYECKUX (pUryp
1 GOpMyI AJis pelIeHUs] TeOMETPUYECKUX 3a/1ad U 3a]1a4 ¢ MPAKTUUYECKUM COJIeP)KaHUEM;

— c(opMHpPOBAaHHOCTh MPEACTABICHUI O Mpoleccax W SBICHUSX, WMEIOUINX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJlbHOM MHUpPE, OCHOBHBIX IOHATHUAX
AJIIEMEHTApPHON TEOPHUH BEPOSITHOCTEM; YMEHUM HAXOAUTh U OLIEHUBATH BEPOSTHOCTU HACTYILICHUS
COOBITUM B MPOCTEHUIMX MNPAKTUYECKUX CHUTYalUSX U OCHOBHbBIE XapaKTEPUCTHKHU CIy4YallHBIX
BEJINYUH;

— BJIaJICHUE HAaBBIKAMH MCIIOJIb30BaHUSA FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELIEHUN 3a/1a4.

BBIHyCKHI/IK HOJI’>KCH 3HATh:
DJIEMEHTBI TEOPUH MHOKECTB M MAaTEMaTHIYCCKON JTOTHKHU

- IIOHATUA: KOHEYHOE MHOXKECTBO, OJJIEMEHT MHOXECTBA, IIOJMHOXKECTBO, IIEPECEYCHUE U
00beIMHEHNE MHOKECTB, YNCIIOBbIE MHOXKECTBA Ha KOOPAUHATHON IPSIMOM, OTPE30K, NHTEPBAJL;

- TIOHATUS: YTBEPXKACHHUE, OTPULIAHUE YTBEPKJIEHUS, UCTUHHBIE U JIOXKHbIE YTBEPKICHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN CITy4ail 001Iero yrBep:K/1eHus, KOHTPIPUMED;

- KakuM oOpa3oM HaxoJATCs NepecedeHHs] U OObEIUHEHMS JIBYX MHOXKECTB, IMpPEACTaBIEHHBIX
rpau4ecKy Ha YUCIOBOM MPSAMO;

- KaKUM 00pa3oM CTPOMTCS Ha YUCIOBOW MPSAMOM MOJMHOKECTBO YHCIOBOTO MHOYKECTBA, 3aJaHHOE
IPOCTEHIINMHU YCIOBUIMU;

- KakUM 00pa3oM PacHO3HAIOTCS JIOKHBIE YTBEPXKJICHHS, OIMOKU B PACCYKACHUSAX, B TOM YHCIIE C
HCITOJIb30BAaHUEM KOHTPIIPUMEPOB.

Yuciia v BEIpaXKEHUS

- TIOHATHUSA: TIEJIO€ YHCIO0, JCIUMOCTh YHCEN, OOBIKHOBEHHAs JApo0Ob, JACCATHYHAS JIpOOb,
parMoHAIBHOE YHCIIO, NMPUOIDKEHHOE 3HAYCHWE 4YHWCiia, 4acTh, JOJISI, OTHOIIEHWE, IMPOIIEHT,
MOBBIIICHHUE U TOHIKEHUE HA 3a/IaHHOE YHUCIIO MPOIIEHTOB, MacIITad;

- IOHSATHS: Jorapum Yrcia, TPUrOHOMETPUUYECKas OKPYKHOCTh, TpayCcHas Mepa yriia, BeIUYuHa
yria, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKOH OKPYKHOCTH, CHUHYC, KOCHHYC, TAHT€HC U
KOTaHTEHC YIJIOB, UMEIOIINX TPOU3BOJIHHYIO BETUIHHY;

- KaK BBITIOJTHATH apU(PMETHUECKUE JEHCTBUS C IEIBIMU U PAIIMOHATLHBIMHU YHCIIAMU;

- KaK BBITIOJIHATH HECJIOXKHBIE MPEoOpa30BaHUsI YHMCIOBBIX BBIPAKEHUN, COACPIKAIIUX CTEIEHU
Yyuce, TM00 KOPHU U3 Yrce, TM00 JToraprudmbl YUCeT;

- KaK CpaBHHUBATh PAIIMOHAIBHBIE YHUCIIa MEXITY COOOM;



- KaK OLIEHWBAaTh M CPAaBHUBATH C PAMOHAIIBHBIMU YUCIAMH 3HAUYECHUS IIEJIbIX CTENEHEH 4uhcell,
KOPHEH HATypaJIbHOM CTETICHU U3 YHCEI, IOTapr(MOB YUCEI B IPOCTHIX CIydasx;

- CITOCOOBI U300paXKCHHSI TOUKAMH HA YUCIIOBOU MPSMOM 1IeJIbIe ¥ PAIlHOHATLHBIC YHCTIA;

- CcmocoObl M300pakKeHHsT TOYKAMH HA YHCJIOBOM MPSMOM Ielble CTEINEeHH YHCEll, KOPHU
HATYpaJIbHOHM CTETIEHU U3 YHCe, Torapu(Mbl YHCEN B MPOCTHIX CIydasXx;

- Kak BBIMOJHATh HECJOXKHBIE MPeoOpa3oBaHMs IENIBIX M JAPOOHO-pAIMOHAIBHBIX OYKBEHHBIX
BBIPAXKEHUI;

- KaK BbIpakaTh B MPOCTEUIIMX CIIydasiX U3 paBEHCTBA OJIHY IEPEMEHHYIO Yepe3 JIPYTHE;

- KaK BBIYUCIIATH B MPOCTHIX CITyYasX 3HAYCHUS YUCIOBBIX M OYKBEHHBIX BBIPQKCHHUH, OCYIIIECTBIISISA
HE0OXOIUMBIC TTOJICTAHOBKH U MPEoOpa30oBaHMUS;

- KaK U300pakaTb CXeMAaTUYECKHU yTroJl, BEIMYMHA KOTOPOTO BBIPAKECHA B IPATyCax;

- KaK OLICHMBaTh 3HAKU CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

YpaBHCHHUS 1 HEPABESHCTBA

- METO/IbI PEIICHUS JINHEHHBIX YPABHEHUI M HEPABEHCTB, KBAJPATHBIX YPAaBHCHHIA,
- METOJbl pellleHus JorapupMuyeckux ypaBHeHuUd Buga log, (bx + c¢) = d u mpocteimmx
HepaBeHCTB Bua log, x < d;

- METOJIbI PELIEHHs TT0KA3aTeNbHbIX ypaBHEHUH Buaa a+° =

d (rme d MOXXKHO TIPEJICTaBUTh B BHJIC
CTCTICHH C OCHOBaHWEM a) U MPOCTEHINNX HepaBeHCTB BuAa a* < d (rme d MOXKHO TIPEICTaBUTH B
BUJIC CTENIEHU C OCHOBAHHEM a);

- IPUMEPHI KOPHEH MPOCTEHIIEr0 TPUTOHOMETPHYECKOTO YpaBHEHHS BH/IA: Sin X = a, COS X = a, tg X
= a, ctg X = a, TJe a - TabJMYHOE 3HAYCHNE COOTBETCTBYIOIECH TPUTOHOMETPUIECKON (PYHKITUH.
DyHKIMU

- TOHATHSA: 3aBHCHUMOCTb BEJIMYUH, (YHKIUSA, apryMeHT UM 3HaueHue (QYyHKIUH, OOJIaCTbh
OTIpeNieIeHUs] U1 MHOXKECTBO 3HaueHWH (yHKIMH, rpaduK 3aBUCUMOCTH, rpaduk (yHKIHUH, HYIU
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHNE HA YHUCIOBOM IPOMEXKYTKE, yObIBaHUE Ha
YHUCIOBOM MPOMEXYTKe, HauOojblllee M HauMEHbIlee 3HaueHHe (QYHKIMM Ha YHUCIOBOM
MPOMEXKYTKE, Iepuoanueckas GpyHKINs, NEPUOT;

- MOHATHA: TmpsMas W oOpaTHas  TNPONOPIHOHAIBHOCTh  JIMHEWHas, KBaJpaTH4Has,
norapudmuueckas u nokasaTesibHas QyHKIUU, TPUTOHOMETPHUYECKHE (PYHKIINU;

- rpaduKH dIEMEHTApPHBIX (YHKIHI: TpsIMOM U OOpaTHOM NPONMOPIHMOHATBLHOCTH, JIMHEHHOM,
KBaJJpaTUYHOM, JJorapu(pMUIecKoil 1 moka3aTeaIbHON QYHKIUH, TPUTOHOMETPUUECKUX (DYHKIIMA;

- CImocoObl COOTHOWICHHMS TpaUKOB dIIEMEHTApPHBIX (DYHKIMH: MpsMOH U 0OpaTHOM
IPONOPLHUOHATIBHOCTH, JIMHEHHOM, KBaJJpaTHUHON, Torapu(MUIecKoil U MoKazaTelbHOM (QyHKINH,
TPUTOHOMETPHUUYECKUX (PYHKLUH ¢ hopMyTamMH, KOTOPBIMH OHM 33JIaHbl;

- KaKuM 00pa3oM HaxOJUTh MO TpaduKy NpUOIHKEHHO 3HAUYEHUS GYHKIIMH B 3a/IaHHBIX TOYKAX;

- KakuM oOpazom onpeAensaTh Mo rpapuky cBodcTBa GYHKUUU (HYIH, TNPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIIINE M HAUMEHBILINE 3HAYEHUS U T.I1.);

- MIOCTPOEHHE ICKU30B Ipa@UKOB (PYHKLINHU, YAOBIETBOPSAIOIIUX MPUBEACHHOMY HaOOpy YCIOBUI
(TpOMEXYTKH BO3pacTaHus/yObIBaHHUs, 3HaUeHUE (PYHKIUHU B 33JJaHHOM TOUKE, TOUKU IKCTPEMYMOB
U T.J.).

OJIEMEHTBI MATEMATUYECKOTO aHAIN3a

- TIOHATHS: MpPOM3BOAHAs (YHKIMHU B TOYKE, KacaTeibHas K rpapuky (yHKLIWHU, MPOU3BOAHAS
byHKIINM,

- KaK ONpeNeNsiTh 3HaYCHHE NMPOU3BOJHON (YHKIHMM B TOYKE MO M300PKEHHIO KacaTeIbHOW K
rpaduKy, MpOBEICHHON B TOU TOUKE;



- CcHocoObl pEIIeHUsT  HECIOXKHBIX 3aJad Ha IPUMEHEHHE CBS3U MEXAYy IPOMEXYTKaMH
MOHOTOHHOCTH H TOYKaMHM DJKCTpeMyMa (QYHKIHMH, C OJHOH CTOPOHBI, U MPOMEKYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKIIUH - C IPYTOiA.

CraTrcTuKa ¥ TEOpHUs BEPOATHOCTEH, JOrHKa U KOMOMHATOPUKA

- OCHOBHBIE OITUCATENIbHBIC XapaKTCPUCTUKUA YHCIOBOrO Habopa: cpemaHee apuMeTHUecKoe,
MeauaHa, HanOoJblllee U HauMeHbIlIee 3HAUCHM,

- TIOHATHS: YacTOTa M BEPOSTHOCTH COOBITHS, CIy4alHBIA BBIOOP, ONBITHI C PAaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMUA COOBITUSIMH;

- KaK BBIYUCIISITH BEPOSITHOCTU COOBITHI HAa OCHOBE ITOJICYETA YHCIIa UCXOIOB.

TekcToBBIC 33JaUH

- CIIOCOOBI PELLIEHUS] HECIOKHBIX TEKCTOBBIX 3a7[ad Pa3HbIX TUIIOB;

- aHalM3 YCJIOBUS 3a/layM, NP HEOOXOJMMOCTH IOCTPOCHUE I €€ PELICHHMs] MaTeMaTHYECKYIO
MOJIEIb;

- 1715 peleHus 3aauu HHPOpMalHIO, PEICTAaBIEHHYIO B BUJIE TEKCTOBOM U CUMBOJIBLHOM 3alluCH,
cXeM, Tabnul, Juarpamm, rpaukoB, pUCYHKOB;

- IyTHU JICHCTBUS 110 aJITOPUTMY, COJIEpKAIEMYCsl B YCIOBUU 3a/1a4H;

- METO/bI MCII0JIb30BAHMSI JJOTMUECKUX PACCYXKACHUHN NPH pEeILICHUH 3a]]auy;

- Kak paboraTh C W3OBITOYHBIMH YCIOBHSIMH, BBIOMpas U3 Bcel uH(pOpMaNMW, IaHHBIE,
HE0OXO0IUMbIE JJIs PELLIEHUs 3aJauu;

- KaK OCYILIECTBIISITh HECJIOKHBII Nepedop BO3ZMOXKHBIX PELICHHUM, BbIOMpas U3 HUX ONTHUMAJIbHOE
10 KPUTEPHSIM, CYOPMYIIHUPOBAHHBIM B YCIIOBHH;

- KaK aHaJIM3UPOBaThb U MHTEPIPETUPOBATH IOJYUYECHHBIE PELICHUS B KOHTEKCTE YCIIOBUS 3a/layH,
BBIOMPATH pelIeHus], He IPOTUBOPEYALEe KOHTEKCTY;

- criocoOBl peleHns 3aJjauu Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MMO€3/0K U T.I1.;

- cocOOBI PEeIIeHUs] HECIO0XKHBIX 3a/1a4M, CBSI3aHHBIX C JIOJIEBBIM YY4aCTHEM BO BIIAJICHUU (UPMOH,
IPENIPUATHEM, HEABH)KUMOCTBIO;

- KaK pemaTh 3aJaud Ha MPOCTbIE€ MPOLEHTHI (CHCTEMBI CKUAOK, KOMHCCHH) U Ha BBIYHCIIECHUE
CJIOHBIX MPOLIEHTOB B PA3JINYHBIX CXE€MaX BKJIAJIOB, KPEAUTOB U UIOTEK;

- KaK pelaTh NpakTUYecKue 3aJauu, TpeOyrolue NCIO0Ib30BaHus

OTPULIATENIbHBIX YHCEN: Ha OINpeesieHue TEeMIEepaTypbl, Ha ONpECIICHUE TOJOKEHUS Ha
BpPEMEHHON OCH (710 HallIeH 3pbl U MOCIe), Ha JBUKEHUE JIEHEKHBIX CPEJICTB (MPHUX0J/pacxol), Ha
ofpeieIeHue IITyOUHBI/BBICOTHI U T.11.;

- TIOHATHE MacuITaba A HaXO0XKJICHUs pacCTOSHUNA M JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHax
MOMEIIEHUH, BEIKPOHKaX, IpU paboTe Ha KOMIIBIOTEPE U T.I1.

['eomeTpus

- TIOHATHUSA: TOYKA, MpsAMas, MJIOCKOCTh B MPOCTPAHCTBE, MapaUIEIbHOCTh U MEPIEHANKYIIPHOCTh
MPSAMBIX U IIJIOCKOCTEM;

- OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (IIpHU3Ma, MUPaMuJIa, MPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

- n300pakaTh U3y4aeMble GUTYPHI OT PYKU U C IPUMEHEHHEM MPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB;
- mpuMeHeHne TeopeMsl [Tudaropa npu BEIYMCICHUN JIEMEHTOB CTEPEOMETPUUYECKUX DUTYP;

- (hopMyJIIBI HAXOXKIECHUS 00BEMOB M IUIOIIAJICH MOBEPXHOCTEH MPOCTEHIINX MHOTOIPaHHUKOB;

- OCHOBHBIE BHJIBI TEJI BpaleHus (KOHYC, IMIMHAP, chepa U map);

- (hopMyIIbI 00BEMOB M IUIOIIAJEH TOBEPXHOCTEN MPOCTEHIINX MHOTOTPAaHHUKOB U TEJl BPALLCHHUS.
BekTopel U KOOpPAMHATHI B IPOCTPAHCTBE

- IOHATUSA 1€KapTOBBIX KOOPJMHAT B IPOCTPAHCTBE;

- KaK HaXOAUTh KOOPIMHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Napaiesienumneia




BLIHyCKHHK AOJIZKEH YMEThb:
OIEMEHTEI TCOPHUH MHOXCCTB 1 MaTEeMaTUYECKON JTIOTUKH

- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSMH: KOHEYHOE MHOXECTBO, 3JEMEHT MHOXKECTBA,
IIOJIMHO>KECTBO, IIEpECEUCHUE U O0BEINHEHNE MHOKECTB, YUCIOBbIE MHOXKECTBA HA KOOPAUHATHON
IIPSIMOM, OTPE30K, UHTEPBAJI;

- omepupoBaTh Ha 0a30BOM YPOBHE IOHATUSAMH: YTBEpXKICHHE, OTPULIAHME YTBEP)KICHUS,
VCTUHHBIE U JIOXKHBIE YTBEP)KIACHUS, IPUUMHA, CIEICTBHE, YACTHBINA CiIy4ail 0OLIEero yTBepKAeHus,
KOHTPIIPUMED;

- HAXOIUTh IepeceueHre M OOBEIMHEHHE JIBYX MHOXECTB, NPEICTABICHHBIX rpaduyecku Ha
YUCJIOBOMU IIPSIMOM;

- CTPOUTbH HA YHCIOBOM IPSIMON MOJMHOXECTBO YMCIOBOIO MHOKECTBA, 33JJaHHOE MPOCTEUILINMHU
YCIIOBUSIMU;

- pacro3HaBaTh JIOXKHBIE YTBEP)KJI€HHs, OIIMOKU B PacCyKJICHUSX, B TOM YHCIIE C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

Yucna v BeIpaykeHUs

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHSIMH: IIEJI0€ YUCIO, ASTUMOCTb YUCEN, OOBIKHOBEHHAS
Ipo0b, NecATHYHAs APoOb, pallMOHAIBLHOE YHCIIO, MTPHOIMKEHHOES 3HAUYCHUE YHUCIIA, YacTh, JIOJIA,
OTHOIICHHE, TIPOIICHT, MTOBBIIICHNUE U MTOHIKEHUE HA 33/IaHHOC YUCIIO TIPOIICHTOB, MacIITao;

- omepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSAMH: JIOTapu(dM UHCIA, TPUTOHOMETPUICCKAs
OKPYXHOCTh, TpaJyCHasi Mepa yrJia, BeJIMYWHA yTiia, 33JaHHOTO TOYKOW Ha TPUTOHOMETPHYSCKON
OKPYXHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB, UMEIOIUX MMPOU3BOJILHYIO BEIUYUHY;

- BBITIONTHSATH apu(PpMeTHyecKue NeHCTBUS C IeNBIMHU U PAIlMOHAIBHBIMU YHCIAMU;

- BBIMOJHSTH HECIIOXKHBIE MPEOO0pa30BaHUS YHUCIOBBIX BBIPAXKEHHM, COJAEPKAIIUX CTENEHU YHCel,
100 KOPHU U3 YHCeN, THO0 JorapuMbl YUCEIT;

- CpaBHUBATh pallMOHAIBLHBIE YHCIIa MEX]TY COOOM;

- OLICHWBATh W CPABHHUBATH C PAIIMOHATBHBIMU YUCIIAMU 3HAYCHUS IEIBIX CTEIICHEH Yucell, KOpHEH
HATYpaJIbHOHM CTETIEH! U3 YHCEJI, IOTapH(MOB YUCEIT B IPOCTHIX CITyYasiX;

- m300pakaTh TOYKAMHU Ha YMCIIOBOH MPSMOH IeJbIe U palliOHAIBHBIC YUCIIA;

- U300paxkaTh TOYKAMHU HA YMCIIOBOHM MPSMOM IIeINIbIe CTEIICHN YHCE, KOPHU HATypaIbHON CTETICHU
U3 4yHcell, JIorapuMbl YUCEN B IPOCTHIX CIydasx;

- BBINOJHITH HECIOXHBIE TMpeoOpa3oBaHUs IENbIX U JIPOOHO-PAlMOHANBHBIX OYKBEHHBIX
BBIPAKECHMI;

- BBIpQXKaTh B MIPOCTEHININX CITydasx U3 paBEHCTBA OJIHY NMEPEMEHHYIO Yepe3 IPYTHE;

- BBIYHCIIATH B MPOCTBIX CIydasX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPOKEHUMH, OCYIIECTBIISSA
HE0OXO0IUMBIE MOJICTAHOBKHU U MpeoOpa3oBaHus;

- H300pakaTh CXeMAaTHICCKHU YTOJI, BEIMIMHA KOTOPOTO BRIPAKEHA B Tpaycax;

- OIICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHTCHCA, KOTAaHTeHCa KOHKPETHBIX yTJIOB.

VYpaBHeHHUS U HEPABEHCTBA

- PemaTh nuHeliHbIe ypaBHEHUSI U HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;
- pemats JorapupmMudeckue ypaBHeHus Buaa loga (bx + c¢) = d u mpocreiiniye HepaBeHCTBA BUA
loga x < d;

- pemaTth MoKasaTeJIbHbIE ypaBHEHMs, BUaa a** ™ =

d (rme d MOXKHO MpeaCTaBUTh B BUE CTEICHU C
OCHOBaHHEM a) W TpocTedmme HepaBeHCTBa Buaa a* < d (rae d MOXHO TPENCTaBUTh B BHJIC

CTEINEHU C OCHOBAHHEM a);



- IPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH NMPOCTENIIEro TPUrOHOMETPHUUECKOTO0 YPABHEHUS BUJA:
sin X = a, cos X = a, tg X = a, ctg X = a, rue a - TabaMYHOe 3HAUYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPUYECKON (PYHKIIUH.

DyHKIMU

- OnepupoBaTh Ha 0a30BOM ypPOBHE HOHSATHUSMH: 3aBHCHUMOCTb BEIMYUH, (DYHKIHS, apryMEHT H
3HayeHue (QyHKLUMH, OONacCTh OINpElNeNeHUus U MHOXECTBO 3HaueHUN (QyHKUMH, Tpaduk
3aBUCUMOCTH, rpauK QyHKIMH, HYIH (QYHKIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA
YHCJIOBOM IIPOMEXYTKE, yObIBaHME HA 4YHCIOBOM IIPOMEXKYTKE, HauOoJjipllee M HauMEHbIlee
3Ha4YeHUe (PYHKIUHU Ha YUCIOBOM IIPOMEKYTKE, IIepuogudecKas GyHKIUs, IEPHOL;

- omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUAMHU: HpsMas W oOpaTHas NPONOPLUOHATIBHOCTD
JMHEWHas, KBaJpaTH4yHas, Jorapudmuyeckas M MokazaTeiabHas (YHKIHH, TPUTOHOMETPUYECKHE
byHKINY,

- pacrio3HaBaTh rpaUKd AJIEMEHTAPHBIX (DYHKIMIA: MPSIMON M OOpaTHOHM MPOMOPIHOHAIBEHOCTH,
JUHEWHOU, KBaJIpaTUYHOM, JlorapuMu4eckoil U nmokasareabHON (DYHKIMHA, TPUTOHOMETPUUYECKUX
byHKIM;

- COOTHOCUTb Tpa(UKH 3JE€MEHTApHBIX (YHKUUH: NOpAMOM M OOpaTHOM MPONOPIHMOHAIBLHOCTH,
JUHEWHOU, KBaJIpaTUYHOM, JlorapuMu4eckoil U nmokasareabHON (DYHKIMHA, TPUTOHOMETPUUECKUX
byHkuuii ¢ GopMynamu, KOTOPHIMH OHH 331aHbI;

- HAXO/IUTh 10 TpapuKy MPUOIIKEHHO 3HAYeHUS (PYHKIIUH B 3aJaHHBIX TOUKaX;

- ompenensaTe 1o rpaduky cBOWCTBa (GYHKIMH (HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIIINE Y HAUMEHbBIIINE 3HAYEHUS U T.I1.);

- CTPOMTh H5CKHM3 rpaduka (GYHKINH, YIOBJIETBOPSIOUICH NPUBEACHHOMY HAOOpy YCIIOBHI
(TpOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHNE (YHKIIUU B 33JJaHHOM TOYKE, TOUKU HKCTPEMYMOB
U T.J.).

OJIEMEHTBI MATEMATUYECKOTO aHAIN3a

- OnepupoBarh Ha 6a30BOM YPOBHE HMOHSATHSAMM: NMPOU3BOJHAS (PYHKIMHM B TOUKE, KacaTelbHas K
rpaduky GyHKUINHU, TPOU3BOAHAS (PYHKLINN;

- OIpenensTh 3HAYEHUE NPOM3BOJHOW (QYHKIHMHM B TOYKE IO H300paKEHHMIO KacaTelbHOM K

rpaduky, IpoOBEAECHHON B ATON TOUKE;

- pemarh HECIOXXHBIE 33/1a4d Ha NPUMEHEHHME CBSI3H MEXIY IPOMEKYTKaMH MOHOTOHHOCTH W
TOYKaMH 3KCTpeMyMa (pyHKLUH, C OTHONU CTOPOHBI, U TPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
POU3BOIHON ATOM (PYHKIMH - C JPYTOM.

CraTHcTuKa U TEOpUs BEPOATHOCTEH, JOrMKa 1 KOMOMHATOpUKA

- OnepupoBarh Ha 0a30BOM yYpOBHE OCHOBHBIMU OINHMCATEIbHBIMU XapaKTEPUCTUKAMHU YHCIOBOTO

Habopa: cpeaHee apumeTHIecKoe, MeInana, HanOoJIbIIIee 1 HAMMEHbIIIEe 3HAYCHHUS;

- omepupoBaTh Ha 0a30BOM YypOBHE MOHATHSIMH: YaCTOTa U BEPOSTHOCTH COOBITHS, CIydalHBIN
BI)I60p, OIIBIThI C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I)ITI/I5{MI/I;

- BBIYHCIISITH BEPOSATHOCTH COOBITHIA HAa OCHOBE TIOJICYETa YHCIIa HCXOJIOB.

TekcToBble 3a1a9u

- Pemath HeCTIOKHBIE TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB;

- aHAIM3UPOBATH YCIOBHE 3a/1a4H, TP HEOOXOAUMOCTH CTPOUTH IS €€ PEUICHUS MaTeMaTHIECKYIO

MO/ICJIb;
- MOHUMAaThb M HCIIOJIB30BATh JUISl pEIIeHUs 3ajadd HHQOpMAIUio, MPEACTAaBIECHHYIO B BHUJE
TEKCTOBOM U CUMBOJIBHOM 3alIMCH, CXeM, TabJUII, TuarpaMm, rpaukoB, pUCYHKOB;

- IEMICTBOBATH 110 aJITOPUTMY, COZIepKAIeMyCsl B YCIIOBUHU 3a]1auH;

- MCTIOJIb30BATh JIOTHUECKHUE PACCYKICHUS IIPU PEILICHUH 3a]auu;
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- paboTaTh ¢ M30BITOYHBIMU YCJIIOBHSIMH, BHIOMpAs W3 Bcel MHQOpMaNUU, JTaHHbIE, HEOOXOIUMbIC
JUTS PEIICHUS 33]1a9H;

- OCYIIECTBIISATh HECIOXKHBIN mMepeOop BO3MOXKHBIX PEIICHUH, BHIOMpAas U3 HUX ONTHMAIILHOE IO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM B YCIIOBHH;

- AQHAIM3UPOBATh M WHTEPIIPETHPOBATH IOJYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3a/1ayH,
BBIOMPATH PEIICHUS, HEe TIPOTUBOPEYAIIIE KOHTCKCTY;

- pemarp 33aJa4u Ha pacyeT CTOMMOCTH ITOKYIIOK, YCIIYT, MOE3/0K U T.I1.;

- pemiath HECIOXHBIE 3a/la4d, CBSI3aHHBIC C JIOJICBBIM Yy4YacTHEM BO BIIQJCHUU (QHUPMOH,
NPEINPUATHEM, HEIBUKUMOCTBIO;

- pemiaTh 3a/1a4M Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK, KOMHCCHUN) ¥ Ha BBIYUCIICHUE CIIOKHBIX
MPOIIEHTOB B PA3JIMYHBIX CXEMaxX BKJIIAJ0B, KPEAUTOB U HITOTEK;

- pemaTh NPaKTHIECKHUE 3a]1a4H, TPEOYIOIINE UCIIOIb30BAHUS

OTPUIATCIIHBIX YHCEN: Ha ONpeACliCHUE TEMIIEPAaTyphl, Ha ONPEICIICHUE IIOJOXKCHHS Ha
BPEMEHHOW OCH (710 HAIICH 3Bl U MOCIIE), HAa TBUKCHUE JICHEKHBIX CPEICTB (IPUX0J/pacxo), Ha
OIpeIeIICHUE TITyOUHBI/BBICOTHI U T.I1.;

- WCIIOJIb30BaTh MOHATHE MaciuTada JUisi HAXOXKICHHS PACCTOSHHM W JUIMH Ha KapTax, IJIaHax
MECTHOCTH, IJIAaHAX MOMEIICHHI, BBIKPOWKAX, IPH PabOTe Ha KOMIIBIOTEPE U T.I1.

['eomeTpus

- OmepupoBaTh Ha 0a30BOM YpOBHE TOHSTHSIMH: TOYKA, MPsSMas, IMJIOCKOCTh B IMPOCTPAHCTBE,
NapajuIeIbHOCTh U IEPIICHIUKYISIPHOCTD MPSIMBIX H MJIOCKOCTEH;

- pacrmo3HaBaTh OCHOBHBIC BHUABl MHOTOTPAHHHKOB (IIpH3Ma, IMHPaMUAA, MPSIMOYTOJIBHBIN
napasuienenumnen, Kyo);

- n300paxkaTh U3yyaembie (PUTYPBI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- Jenath (BBIHOCHBIC) TUIOCKHME YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHU3Y;

- U3BJEKaTh WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha
YyepTexax U pUCYHKaX;

- IPUMEHSATH TeopemMy [ludaropa mpu BEIYUCICHUN JIEMEHTOB CTEPEOMETPHUECKUX PUTYD;

- HaXOJUTh OOBEMBI W IUIOMAJH TTOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C TPUMEHECHUEM
(opmyu;

- pacro3HaBaTh OCHOBHBIE BUJIBI TeJl BpallleHus (KOHYC, IUIUHAP, cepa U map);

- HaXxOJUTh O0BEMBI U IUIOMIAAH MMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEINl BPAIllEHUs C
npUMEeHEeHUEeM (HOPMYIL.

BeKTOpbI ¥ KOOPJIMHATHI B POCTPAHCTBE

- OnepupoBaTh Ha 0230BOM YPOBHE MOHITHEM JE€KaPTOBBI KOOPIUHATHI B TPOCTPAHCTBE;
- HaXOJIUTh KOOPJIMHATHI BEPIIUH KyOa U MPsIMOYTOJIbHOTO MapajuieNenumneia

B PE3YIbTATC OCBOCHHUA y‘-Ie6H01>i JAUCITUITIINHBI 06yqaloumﬁc;1 JOJIDKCH O6J13.,Z[aTL JIMYHOCTHBIMHU

pe3yJbTaTaMu:
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JIn4HOCTHBIE Pe3yJabTaThI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwi)

Kox 1Mm4HOCTHBIX
pe3yJabTaToB
peajM3anuu
NPOrpamMmMbl
BOCIIMTAHHS

Oco3Haronwii ceds rpakJaHMHOM U 3aIIIUTHUKOM BEJIMKOW CTPaHbI

JP1

[IposiBAsifOIIME  AKTUBHYIO TPaXIAHCKYH) TO3ULHUI0, JEMOHCTPHUPYIOLIUN
MPUBEP)KEHHOCTh MPUHIIUIIAM YECTHOCTH, MOPSJAOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH AaKTUBHBIK M  YYacTBYIOUIMH B  CTYACHYECKOM U
TEPPUTOPUATIBHOM  CAMOYNpAaBICHUM, B TOM 4YHCIE Ha  YCIOBMSX
JT00OpPOBOIbYUECTBA, MPOAYKTUBHO B3aMMOACHCTBYIONIUMN M y4acTBYIOIIUN B
JIESITEJIBHOCTH OOIIECTBEHHBIX OpraHU3alui

JIP 2

Cobmromaronuii HOpMBI TPABOTIOPSIIKA, CIACTYIOIIUI HaeanaM IrpaaaHCKOTO
obmiecTBa, obecrnieueHus: 0€30MacHOCTH, MpaB W CBOOON TpaxknaaH Poccum.
JlosnBbHBI K YCTAHOBKAM W MPOSBICHUSM NPEICTABUTENICH CYOKYIBTYD,
OTJIMYAIOIIMNA UX OT IPYNI C ACCTPYKTHBHBIM U JIE€BUAHTHBIM IOBEICHUEM.
JIeMOHCTpHUPYIOIMI HENPUATHE U IPEAYIPEKIAOMNN COLMAIbHO ONACHOE
NIOBEJICHNUE OKPYKAIOIIHX

JIP 3

[IposiBnsromuid M IEMOHCTPUPYIOIIMK YBAXEHHE K JIIOIIM Tpy.Ha,
OCO3HAIOIMKA  LEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmmiics K
(GOpMHUPOBAHUIO B CETEBOM Cpele JUYHOCTHO W Mpo¢heCcCHOHATHHOTO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1a»

JIP 4

JleMOHCTpHUpYIOIUI TPUBEPKEHHOCTh K POJHOM KYJIBTYpe, MCTOPUUYECKOU
namsITH Ha OCHOBe J00BM K PonuHe, pogHOMYy Hapoay, Majod poOJIHHE,
IIPUHATHIO TPAJUIMOHHBIX [IEHHOCTEW MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun

JPS

HpOfIBJ'[fIIOHII/II\/JI YBAXKXCHHUC K JIIOJAM CTApUICTrO ITOKOJICHUSA W TIOTOBHOCTH K
Y4aCTHIO B COI_II/IaJ'H:HOI\/'I NOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3HaMMil MPUOPUTETHYIO IIEHHOCTh JUYHOCTH YEJIOBEKA; YBaXKAOIIUMA
COOCTBEHHYIO M YYXKYI YHHKaJIbHOCTh B Pa3lUYHBIX CHUTYallHMsiX, BO BCEX
dbopmax ¥ BUJIaX JACSITEIBHOCTH.

JP 7

[IposiBnsromUid W JIEMOHCTPUPYIOIIUN yBaXXCHUE K IPEACTABUTEIAM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COLMAJIBHBIX, KOH(GECCHOHAIbHBIX W HHBIX
rpynn. ConpuyacTHBI K COXPAaHEHHUIO, IMPEYMHOXKXEHUIO M TPaHCISLMU
KYJIbTYPHBIX TpPaJuLMHd W LEHHOCTEH MHOTOHAIMOHAIBHOIO POCCUKCKOTO
rocyjapcrsa

JIP 8

Colmrogaromuii ¥ mponaraHAuPYOMUNA TpaBuiIa 3I0POBOTO U 0€3011acHOTO
oOpa3a JKHM3HH, CIOpPTa; MPEAyNpPeXKAAIMUNA THO0 MPEeoa0IeBAIINUN
3aBUCUMOCTHU OT aJIKOI'OJIA, Ta6a1<a, IMCUXOAKTUBHBIX BCIICCTB, a3apPTHBIX UI'P
u T.4. CoXpaHsioumMil MCUXOJIOTHYECKYI0 YCTOWYMBOCTH B CHUTYAaTUBHO
CJIOKHBIX WM CTPEMHUTCIIBHO MCHATOIUXCA CUTYalluAX

JIP 9

3a0oTsmuiics O 3alluTe OKpYXKalollel cpeapl, COOCTBEHHOW M 4yKOMH
0€3011aCHOCTH, B TOM yuciie IH(poBOi

JIP 10

[IposiBnsitomnidA  yBa)kKeHHE K OCTETUYECKUM IEHHOCTSM, OOJaIaromiuit
OCHOBAMU 3CTETUYECKOU KYJIbTYPbI

JIP 11

[IpuHuMaromMii  ceMeiHble IIEHHOCTH, TOTOBBIM K CO3JaHUIO CEMBH U
BOCIIUTAHHUIO JETEH; IEMOHCTPUPYIOLIUI HENIPUATHE HACWINS B CEMbE, yXOAa
OT POJMTEIIbCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHWHA CO CBOWMH
JCTBbMU U UX q)HHaHCOBOI“O COIIep)KaHI/ISI

JIP 12

—_—
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JIMYHOCTHBIE Pe3yJbTAThI
peaju3anuy NporpamMMbl BOCIIMTAHUS, ONIpe/leJIeHHbIE
I'BIIOY MO «2JeKTpoCcTaNbCKUI KOJJIETA

PasBuBaronuii TBOpYeCcKHe CIOCOOHOCTH, CHOCOOHBIN KPEaTUBHO MBICIHTB.

JIP 19

CrniocoOHbIit B M(poBOY cpe/ie MPOBOIUTH OLIEHKY HHbOpMaIuu, ee
JIOCTOBEPHOCTh, CTPOUTD JIOTUYECKUE YMO3AKIIIOUEHHUSI HA OCHOBAHUU

nocrynaromei nHGopMaluu.

JIP 20

ConpuuacTHbIN K COXPaHEHUIO, IPEYMHOKEHUIO U TPAHCISLUM KYJIbTYPHBIX
TpaJuLUI ¥ LICHHOCTEM MHOTOHAIMOHAJILHOTO POCCUICKOI0 TOCYIapCTBa.

JIP 27

Cobmromaronuii ¥ mpornaraHIupyOIUi MpaBuiia 3A0pOBOro U 6€30MacHOTO
o0pa3a KM3HH, CIIOPTa; IPEIYNPEK AU JIHUOO0 MTPEO0IEBAIOLINI
3aBUCHMOCTH OT QJIKOTOJIs, TA0aKa, ICMXOAKTUBHBIX BEIIECTB, a3aPTHBIX U

U T.1.

JIP 29

3a0oTsuiics o 3alllUTe OKPY’KaroLel cpeibl, COOCTBEHHON U 4yKOH

0e30MacHOCTH, B TOM YucIie U(POBOH.

JIP 30

B pamkax mporpamMmbl yaeOHOW AUCIUILTAHBI 00yJaIONUMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS:

Kox JIP YMeHus 3HaHUSA
JIP 1-12; ® OIIUCHIBATH OTACJIbHBIC BBIIAKIIUECS ® 3HATh NPUMEPHI MATEMATUYECKUX
JIP 19, JIP 20, pPE3yNbTAaTHI, HOHy‘IeHHL.»IC B XOJIC PA3BUTHS | OTKPBITHHA U I/DE aBTOPOB B CBU;BH c
MaTCMaTHUKH KaK HAYKH, OTECYCCTBEHHOU U BCEMUPHOU
JIP 27, JIP 29, | ® BHIIIOJIHATH apu(pMeTHUECKUE NeHCTBUS HUCTOpHEH;
TP 30 C LEJIBIMU U PallMOHAIIBHBIMH YU CIIaMU, e [IOHMMATh POJIb MATEMATUKU B

® BLIIOJHATH HECIOKHBIE
peoOpa3oBaHus YUCIOBLIX BRIPAKEHUH,
COJIep>KalINX CTEMeHH YUCell, TIN00 KOPHH
U3 ymcell, JIn0o Jorapudmel yncern;

® CpaBHUBATh PAIMOHAIBLHBIE YKCTIA
MEXIy COOO0M;

e OIIEHMBAaTh U CPaBHUBAThH C
palMOHAILHBEIMH YHCIaMH 3HAUEHHS 1EIIBIX
CTEIeHEeH yncell, KOpHel HaTypalbHOMN
CTEMNEeHHU U3 YhCel, Iorapu(MoB uncen B
MPOCTBIX CITy4asx;

® BLIITOJIHATH HECIOKHBIC
IpeoOpa3oBaHus ENBIX U APOOHO-
parMoOHATBHBIX OYKBEHHBIX BHIPAKCHHUIA;

® BLIpaXkaTh B MPOCTEUIINX CIAyYadIX U3
PaBEHCTBA OJIHY IMIEPEMEHHYIO Uepe3
Apyrue;

® BEIUHCIATDH B IIPOCTHIX CIydasax
3HAYEHUS YUCIOBBIX U OYKBEHHBIX
BBIPA)KEHUH, OCYILECTBIAS HEOOXOIUMBIE
MOJICTAHOBKH U MPeoOpa30oBaHMUsI;

e 1300pa)kaTh CXEMATHYECKHU YIOJI,
BEJIMYMHA KOTOPOTO BBIPAKEHA B rpajycax;
e OIICHMBATh 3HAKU CUHYyCa, KOCHHYCA,
TaHTe€HCa, KOTAaHT€HCA KOHKPETHBIX yTIJIOB

e pelaTh JUHEHHBIC YPABHEHHS U
HEPABEHCTBA, KBAJPAaTHLIC YPABHEHNS;
npocTeime gorapuGMUIEcKue ypaBHEHUS
HEpaBEHCTBA,

pasButuu Poccun

® OIEpUPOBAThH MOHATUSIMU: IIEJI0E
YHCII0, IeTUMOCTb YHCel,
OOBIKHOBEHHAs 1pO0b, 1eCATUYHAS
JpoOb, pallMOHAILHOE YHCIIO,
NpUOIMKEHHOE 3HAaUYE€HUE YncIa,
4acTh, JA0Js, OTHOILIIEHHUE, TPOLIEHT,
MIOBBIIIIEHUE U TIOHM)KEHUE Ha 331aHHOE
YHCIIO MPOIIEHTOB, MacIITad

® OIEePUPOBATH OHATHUSIMHU:
norapudm yuca,
TPUTOHOMETPHUYECKast OKPYKHOCTB,
rpagycHas Mepa yria, BelIn4iHa yrija,
3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPHUIECKON OKPYKHOCTH,
CHUHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC
YIJI0B, UMEIOLUX MPOU3BOJILHYIO
BEJIMYMHY;

e OnepupoBaTh MNOHITUSIMH:
3aBHUCHMOCTH BEJIMYUH, PYHKIINS,
apryMeHT W 3Ha4YeHue (HYyHKIUH,
00J1acTh OmpeneNeHNs U MHOKECTBO
3HaueHUH QyHKINH, Tpaduk
3aBUCUMOCTH, TpaduK QyHKIIUH, HYJIA
(GYHKIUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pPACTaHUE HA
YHCIIOBOM ITPOMEXYTKE, YObIBAHUE HA
YICJIOBOM ITPOMEXYTKE, HauOoJbIIee U
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IIOKAa3aTeNbHbIC YPABHEHUS U IPOCTEHIINE | HaMMEHbIIee 3HaYCHHE (DYHKITUU Ha

HEPAaBEHCTBA YKCJIOBOM ITPOMEXKYTKE,
® [IPUBOJUTH HECKOJBKO IIPUMEPOB nepuoaudeckas GyHKIUs, IIEPHOL;
KOPHEH NPOCTCUIIICTO ® QIIEpUPOBATH IIOHATUAMU: MIPSIMAst U
TPUTOHOMETPUIECKOI0 ypaBHCHUA; oOpaTHasi MPOMOPIMOHATBHOCTh
® pacro3HaBaTh rPaQUKH AIEMEHTAPHBIX | jypeiipas KBapaTHYHAsI

o 2 2
yHKILHii; JorapudMHUUEcKas ¥ oKa3aTeabHast
® COOTHOCHUTb I'pa(UKH 31EMEHTAPHBIX ) YHKLHH, TPUrOHOMETPHUYECKHE

2

(hYHKIHH: IPAMON U 0OpaTHOH
MIPOIOPIIMOHAIBHOCTH, THHEHHOMH,
KBaJpaTUYHOH, Torapu(MUUECKON U
[IOKAa3aTeIbHON (PYHKIUH,
TPUTOHOMETPHYECKUX (DYHKLHI ¢
dbopmynamMu, KOTOPEIMU OHH 3aJaHbI,
e OmIpeneaTh 10 rpaduKy CBOMCTBA
dbyHKIMH (HYJIH, TPOMEKYTKHA

GyHKIUY;

® OIEPUPOBATH MOHSATUSIMH:
pOou3BOIHAS (PYHKIIUH B TOUKE,
KacaTtenbHas K rpaguky GpyHKIuu,
pOU3BOIHAS (PYHKITUH;

® ONEPHPOBATH OCHOBHBIMHU
OIHCATENFHBIMU XapaKTEPUCTHKAMH

3HAKOIOCTOSIHCTBA, IIPOMEXKYTKHA YKMCII0BOTO Habopa: cpeHee
MOHOTOHHOCTH, HanOOJIbIINE U apu(pMeTHIECKOe, ME/IaHa,
HAaUMEHbBIIINE 3HAYEHUS U T.I1.), CTPOUTH HanboJIblLICe ¥ HANMEHbILEE 3HAYCHHS,
acku3 rpaduka GyHKIMY, ® ONEPUPOBATH MOHATUSIMH: YaCTOTA U
YAOBJIETBOPSIONICH BEPOSITHOCTH COOBITHS, CITyHaHBIN

® ONpEAEIATh 3HAUCHHE MPOU3BOTHOM BBIOOP, OIIBITHI C PABHOBO3MOKHBIMHU
(GYHKIIMH B TOUKE 110 U300paKEHUIO 3JIEMCHTApHBIMH COOBITHSIMUY,
KaCEUlTeHBHOﬁ K TpauKy, IPOBEICHHOM B ® OIepUpOBaTh MOHATHSIMHM: TOUKA,
9TOH TOHKC, npsiMasi, INIOCKOCTh B IIPOCTPAHCTBE,

e pelllaTh HECIOXKHBIC 3a]]a4l Ha apaIIEeIbHOCTh 1

NPUMEHEHHE CBA3H MEKLY TIPOMEKYTKAMH | [renre Ky IAPHOCTD IPSAMBIX 1
MOHOTOHHOCTH ¥ TOYKaMH 3KCTpeMyMa
(hYHKIIMU, C OJJHOH CTOPOHEI, U
MIPOMEKYTKAMH 3HAKOIIOCTOSTHCTBA U
HYJSIMU TIPOU3BOTHON ATON (DYHKITUH - C
ApYroi;

® BBIYUCIISTH BEPOSITHOCTU COOBITUI Ha
OCHOBE I10JICYETA YUCIIA UCXOO0B;

e M3BJIEKATH HH(POPMAIUIO O

IIOCKOCTEH;

® Ppacro3HaBaTh OCHOBHBIE BUbI
MHOTI'OI'PaHHHUKOB (MpU3Ma, MUpaMuia,
MIPSAMOYTOJIBHBIN MapajuIeIeuIIe,
Ky0);

® Ppacrio3HaBaTh OCHOBHBIE BUIBI TEJ
BpalleHus (KOHyC, WINHAP, chepa u

IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX map);
dburypax, npeAcTaBICHHYIO Ha uepTexax u | ONCPHPOBATh MOHATHEM ICKAPTOBRI
pHCYHKAX;

KOOPJIMHATHI B IPOCTPAHCTBE;
® HaXOJUTh 0OBEMBI U IJIOLIAIN

MMOBEPXHOCTEH IMPOCTECUIITHIX
MHOTOTPAaHHHUKOB C IPUMEHEHUEM (HOPMYIL;
HaXOIUTh 00BEMBI U TIJIOIIA TN
MMOBEPXHOCTEN MPOCTEHIITNX
MHOT'OTPaHHUKOB U TEJ BPALLECHUS C
npuMeHeHueM Gopmyi;

® HaxOJWTh KOOPAMHATHI BEPIITUH KyOa U
MPSMOYTOJIBHOTO MapajulesienuIeia

1.4. Kosim4ecTBO 4aCOB HA 0CBOeHMe padoueil MporpaMMbl y4eOHON TUCUMIIJIMHBI:
O0nem oOpa3zoBaTenbHON HArpy3ku oOydaromierocsi 234 gaca, B TOM YHCIIC:

-y4eOHOM Harpy3ku odydaromerocst 234 gaca.
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2. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Bun yue6HO# paboThI O6wvem
4acoB
O0bem o0pa3oBaTeIbHOI HATPY3KH (BCero) 234
YdeOHasi HArpy3Ka 00y4alomerocs 234
B TOM YHCIIE:
TEOPETUYECKUE 3aHATUS 120
MPAKTUYECKUE 3aHATUSA 113
KOHTPOJIbHBIE pa0OTHI (32 CYUET TEOPETUUECKUX 3aHITHI) 1
IIpomexyTouHasi aTTecTalus Mo AUcUMILINHE B dopme IK3aMeHA 24
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2.2. TEMATUYECKHH IUIAH U COAEPXKAHUE YYEFHOU JUCIATIIIAHGI .01 MATEMATHKA

Koanl THYHOCTHEIX

pe3yJbTaToB,
HauMenoBanue KoauuecTBO
A3CIOB 1 Conep:xkanue y4eOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH ¢popmupoBanmnio
P oﬁyqamnmxca KOTOPbIX
TEM qgacoB
CIOCOOCTBYET 3JIeMEHT
MporpaMmMbl
1 2 3 4
Pasznea 1. Beenenne 2
CopneprkaHne yaeOHOTO MaTepHaa 1 JIP 1-12; JIP 19, JIP20,
1 MateMaTiKa B HayKe, TEXHUKE, YKOHOMHKE, HHPOPMAITHOHHBIX TEXHOJOTHIX M MPAKTHIECKON TP 27
nestenbHOCTH. Llenn  3aaa4un n3ydeHus MaTeMaTHKU B YIPEXKICHUAX CPEIHETO MPO(eCCHOHATHHOTO
obpazoBaHusl.
KoHTponbHas paboTa 1
Pazpmea 2. Pa3zButne noHsaATHs 0 YnciIe. 10 JIP 1-12; JIP 19, JIP20,
Coneprxanne yaeOHOTO MaTepHaia 6 JIP 27, JIP 30
1 Ienbie u parroHanpHbIe yncia. MppairoHaasHbIe Yucia U JecTBUTeNbHbIe yicaa. KoMIekcHbIe
yuciaa
2 OxpyrieHue 9nucen
3 [Tpubnmxennsie BerurciaeHus. [I[pubnvxeHHOe 3HaYeHHE BETUYMHBI M TOTPEIIHOCTH NPUOIMKEHUI
HpaKTH‘IeCKOC 3aHATHEC 110 TEMC ((TO)KJIeCTBeHHLIe Hpe06pa303aHI/I${ anre6pa1/1quKI/Ix 1 YUCJIIOBBIX BLIpa)KeHI/II‘/'I» 4
HpaKTH‘IeCKO@ 3AaHATHUEC 110 TEMC « I[eﬁCTBHH C HpI/I6J'II/I)KeHHBIMI/I 3HAYCHUSIMMN )
Pa3nean 3. Kopuu, crenenn, iorapugmel. 26 JIP 1-12; JIP 19, JIP 20
Coneprxanne yaeOHOTO MaTepHala 14

KOpHI/I HaTypaJ'ILHOﬁ CTEIICHH M3 YHCJIa U KX CBOHCTBA.

ITpeobpasoBanus paguKaIoB

CrerneHu ¢ pauOHAJIbHBIMHU TOKA3aTCIIAMU, UX CBOMCTBA.

BN RS B S N

CrerneHu ¢ ﬂeﬁCTBHTCHLHBIMH nokazareasiMu. CBOMCTBA CTENEHH C HCFICTBI/ITCHBHBIM IIOKa3aTcJCM.

ITonstue norapudma. CpoiicTa morapudMos.

Haxoxenne BoIpakeHHs 110 ero Jorapupmy

OcHOBHOE J'IOI‘apI/Iq)MI/I‘{CCKOC TOXKIACCTBO.

Hepexo,u K HOBOMY OCHOBAHMUIO.

O oo 2 AN

JecstraHble 1 HaTypaibHbIe Jorapudmel. [IpaBuna neicTBuii ¢ torapupmamu
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IIpakTyeckoe 3anATHE 1O TeMe «/ppalnOHaNbHBIE ypaBHEHH» 12
ITpakTrdeckoe 3aHsTHE M0 TeMe «CTENEHN ¢ PallMOHAIBHBIME OKA3aTEIIMHU, U HX CBOHCTBA»
ITpakTryeckoe 3ansTHE 10 TeMe «Brrancnenne sorapudmoBy»
ITpakTryeckoe 3ansTHE 10 TeMe «JlorapudmMuueckre ypaBHEHNS 1 HEPABEHCTBA
ITpakTryeckoe 3ansTue 1Mo TeMe «ToKaecTBEHHbIE IPEoOPa30BaHMs TOKA3aTENbHBIX BBIPAKECHHI»
IMpakTrdeckoe 3ansTHE 10 TeMe «TOXKAECTBEHHBIE TPE0Opa30BaHMs JIOTAPH(PMUUECKIX BHIPAKCHUI
IIpaxkTryeckoe 3aHaTue no reme «lloka3arenbHele ypaBHEHUs U HEPABEHCTBAY
Pasznea 4. IIpsimble U NJIOCKOCTH B TPOCTPAHCTBE. 22 JIP 1-12; JIP 19, JIP 20
Coneprxanue yueOHOro Marepuaia 14
1 OCHOBHBIE TIOHATHSI CTEPEOMETPHH.
2 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH.
3 [TapannenbHOCTB ABYX MJIOCKOCTEH
4 IlepneHUKyIIpHOCTD MPSIMBIX U IJIOCKOCTEH
5 Teopema o Tpex nepneHIUuKyIIpax
6 I'eomeTpuueckue nmpeobpazoBaHus MPOCTPAHCTBA.
IIpakTuueckoe 3ansaTue 1o teme «llapamienbHOCTh NPSMBIX U IFIOCKOCTEN 8
IIpakTudeckoe 3anATUe 110 TeMe « llepneHuKyIIpHOCT IPSIMBIX U IIIOCKOCTEI»
IIpakTudeckoe 3aHATHE IO TeME «JIBYTpaHHBIN Yroi. Yo MEXIY MI0CKOCTIMU»
[Tpaktryeckoe 3ansitue mo Teme «llapannenbHoe npoektrpoBanue. M3o0paxkeHHe NMPOCTPAHCTBEHHBIX QUTYPY»
Pa3pean S. Kombunaropuka. 14 JIP 1-12; JIP 19, JIP 20
Coneprxkanue yaeOHOro MaTepuaia 10
1 OCHOBHBIE OHATHS KOMOWHATOPUKU
2 IlepecTaHOBKH, pa3MeNICHNUS, COYETAHHS.
3 ®Dopmyna 6unoMa Herotona. CBoiicTBa OMHOMUHAJIBHBIX KO (GHUIINEHTOB.
[IpaxkTrdeckoe 3aHATHE 1O TeMe «3aayy Ha MOJCYET YHCia pa3sMeNeHHH, TepecTaHOBOK, COUETAHUI» 4
[pakTuyeckoe 3ansitue 1o Teme «Popmyna 6uaoma Hetotona. Tpeyronbpuuk ITackaisy
Pazneu 6. KoopamHaThbl M BeKTOPBI 20 JIP 1-12; JIP 19, JIP 20
Cojneprxanue yueOHOro Marepuaia 14
SIMOYTOJIbHAS (J€KapTOBa) CUCTEMA KOOPAMUHAT B IPOCTPAHCTBE.
1 II
OpMyJa PacCTOSHUS MEXAY AByMs ToukaMu. KoopanHaThl cepeIuHbI OTpe3Ka.
2 D K
3 IIpeobpa3oBaHne CHMMETPHH, ABMKCHHS, TAPAJUIETHHOTO MIEPEHOCA B IPOCTPAHCTBE.
4 [TomoOue mpocTpaHCTBEHHBIX PUTYD
roJ MeXJy IpSAMOH U MIOCKOCTBIO, MEXKIY MIIOCKOCTSIMU.
5 v ,
6 BexTopsl B mpocTpaHCTBeE.
IIpakTrdeckoe 3aHATHE N0 TeMe «BrIuNCICHUE PaCCTOSHUM MEXy 3aJaHHBIMU TOYKAMH B IIPSIMOYTOJIbHOI 6

CHCTEME KOOpAUHAT»
IIpakTrueckoe 3anaTue 1no TeMe «JlefcTBus HaJy BEKTOpaMm»
ITpakTudeckoe 3aHATHE TIO TeMe «YpaBHEHHS C(Hephl, TUIOCKOCTH, IPSIMOI)
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Paspnen 7. OCHOBEBI TPHIOHOMETPHH. 30 JIP 1-12; JIP 19, JIP 20
Copepxanre yaeOHOro MaTepuaa 19
1 Pagnannas mepa yrina. BpamarensHoe nrkerne. CHHYC, KOCHHYC, TAHTCHC M KOTAHTCHC YHCIIA.
2 TpuronoMerpuyeckas OKpyAKHOCTb
3 TpuroHomeTprdeckre QyHKIIUH YHCIOBOTO apTyMEHTA.
4 | OcHOBHBIE TPUTOHOMETpHYECKUE ToXkIecTBa. [IpeoOpa3zoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHHUH C
MOMOIIBIO (hOPMYIL.
5 ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIA.
[MpakTryeckoe 3anstue mo Teme «I[IpeodpazoBaHust MPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAYKEHUH. 10
[TpakTryeckoe 3ansTue 1Mo TeMe «ToKIeCcTBeHHbIe TPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKESHHI
[IpakTudeckoe 3aHATHE IO TEME « Perienre TpUroHoMeTpUYECKUX YPAaBHEHUH 3aMEHOM EpEMEHHBIX»
[MpakTryeckoe 3aHsTHE 110 TeMe «PelreHne TpPUrOHOMETPHIECKUX HEPAaBEHCTBY»
[MpakTryeckoe 3ansTHE 10 TeMe «TpUTOHOMETPUYECKHE YPAaBHEHUS M HEPaBEHCTBA
KonrponbHas padora 1
Paspean 8. @yHKUMHA U TPAQHUKH. 20 JIP 1-12; JIP 19, JIP 20
Coneprxkanne yueOHOro Marepuaia 10
1 Oynaxnnu. O01acTh ONpeaeneHust 1 MHOXKECTBO 3HaUEeHUH; rpaduk QyHKIMH, TocTpoeHue rpadrukos
(yHKINH, 3aJaHHBIX PAa3IHIHBIMHU CIIOCO0AMHU.
2 | CpoiicTBa ()yHKIIMH: MOHOTOHHOCTB, Y€THOCTh, HEUETHOCTh, OTPaHUYEHHOCTD, IEPHOANIHOCTb.
3 [IpomexyTku yObIBaHMS U BO3pacTaHUs, HANOOJIbIIee 1 HAUMEHBIIICE 3HAUCHHUS, TOUKH IKCTPEMyMa.
[Tpumeps! PyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOIECCax U SIBICHUSX.
4 CreneHHas QYHKIIUS, €€ CBOMCTBA U rpaduK.
5 IToka3aTenpHas (YHKIHS, €€ CBOWCTBA U TpaduK.
6 | Jlorapudmudeckast GyHKIHs, €e CBOUCTBA U rpaduK.
7 Tpuronomerpuyeckne QyHKINH, NX CBOMCTBA U rPaHKH.
[MpakTryeckoe 3anstue mo Teme «Ilocrpoenue rpagukos GyHKIHID 10
IMpakTryeckoe 3austue 1Mo Teme «CirokHas GYHKIMS (KOMITO3HIIUS)»
[Ipaxtrudeckoe 3anaTue o reme «OOpaTHbIe GYHKINN
IIpakTuueckoe 3auarue no teme «llapannensHplil nepeHoc»
[IpaxTrdeckoe 3aHATHE IO TeMe «PacTsKeHne U cKaThe BAOJIb 0Cei KOOPAMHATY
IIpakTudeckoe 3anaTue 1o teme «PyHKIU»
Paznen 9. MHOTOrpaHHUKH H KPYTJible TeJia. 24 JIP 1-12; JIP 19, JIP 20,
Coneprxanue yaeOHOr0 MaTepHuaia 4 JIP 27

1 JIByrpaHHble 1 MHOTOTPaHHBIE YTJIBI

MHOFOFpaHHI/IKI/I M UX OCHOBHEIE CBOMCTBA

IIpusma.

LIRS

[Tapamnenenunen. Ky6.
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CuMmMmeTpus IPSIMOYTOIIFHOTO TTapauIeIene 1a.

ITupamupa. Yceuennas nupaMmuja.

ununap

Konyc. YceuenHslil KoHyC.

Cdepa u map

— | \O|00[d| O] W

0 BnucaHnHbie 1 OnIMCaHHBIC MHOT'OTpaHHUKHU

[IpakTuueckoe 3anarue no teme «Pemenue 3anad no reme «lIpusman»

IIpakTnyeckoe 3anaTue no teme «Pemenne 3anad no teme «IIupamunan»

[MpakTrdeckoe 3aHsTHE MO TeMe « CedeHus KyOa, IPU3MbI U THPAMHIBD)

ITpakTryeckoe 3aHsTHE 110 TeMe «MHOTOTpanHUKH. [lapanenenunesn, npu3Ma, MUpaMAIa»
[IpakTuueckoe 3ansatue no teme «llnomanyu noBepxXHOCTER MHOIOTPAHHUKOB))

[MpakTryeckoe 3ansTHE M0 TeMe «PopMyIsl 00beMa Ky0a, IpsSMOYTOIEHOTO NapaIeIeTUIIeaa
[MpakTrdeckoe 3ansTHE M0 TeMe «DopMyInel 00beMa MPU3MBI, TUPAMUIBD)

[MpakTrdeckoe 3ausTHE MO TeMe «PopMyITbl 00beMa IUIMHAPA U KOHYCa»

[MpakTrdeckoe 3ausTHe M0 TeMe «OO0BEM Mapay

[TpakTryeckoe 3ansTue mo Teme «IlocTpoeHue ceueHni reoMeTpuIecKux Guryp»

20

Pazpea 10.

Havyana MmaTeMaTH4eCKOr0 aHAJIN3A.

25

Coneprxkanue yaeOHOro MaTepuaia

1 [Mpupaimenne GpyHkunu

OnpeneneHue MpOU3BOJHON. AITOPUTM BBIYUCIEHHS TPOU3BOJHON

HpaBHna BBIYUCJICHUSA MTPOU3BOAHBIX

[TpousBoHast CIIOKHOM QYHKIUH, TPUTOHOMETPUUECKHUX (DYyHKLMIT

[Ipou3BoHBIE TOKA3ATENBHOMW, IOTapUPMUIECKON (yHKITHN

YpaBHEHHUE KacaTeIbHOU K TpaduKy.

[IpousBosHast B hU3HUKE M TEXHUKE

HUccrnenoBanme GyHKIHN C TOMOIIBIO TPOU3BOTHOM.

O 0| | B W[ N

[Tpu3naku Bo3pactanus U yobiBanus Gpynkunu. Kputudeckue touku ¢pynkiun. Hanbospmee u
HavMeHblllee 3HaYeHHs (QYHKIMN

13

[IpaxTrueckoe 3aaarue no teme «lIpemensr

[IpaxTrueckoe 3aaaTue no Teme «HaxoxaeHue mpou3BOTHBIX

[MpakTryeckoe 3ansThe 1Mo Teme «[IpousBoaHas. YpaBHeHHE KacaTelbHOH K TpaduKy QyHKIMN»
[MpakTryeckoe 3anstue 1o Teme «[locrpoenue rpagukoB GyHKIUI C TOMOIIBIO IPOU3BOIHON
[IpaxTuyeckoe 3anatue no reme «lcnonb3oBaHus IPOU3BOAHON NPU PEIICHUN NPUKIIAJHBIX 33Ja4»
ITpakTrudeckoe 3aHaTue no reme «lIpunoskeHust MpOU3BOIHOM»

12

JIP 1-12; JIP 19, JIP 20

Pa3zpen 11.

HHTerpan u ero npuMeHenne.

14

Copepxanne yaeOHOTO MaTepuaa

1 Omnpenenenne nepsoodpazHoil. OCHOBHOE CBOHCTBO NepBooOpaszHoi. [TpaBuita HaxoxaeHus

JIP 1-12; JIP 19, JIP 20
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MEpPBOOOPA3HOIA.

2 IIpaBrna HaxXOXKACHHSI IEPBOOOPA3HOH.

3 HeonpeueneHHLIﬁ HUHTETpal. OCHOBHEIE CBOICTBA HCOMNPECACIICHHOT'O MHTCTpaia.

4 | Onpenenennsiii uaTerpan. ®opmyna Hetorona-Jleitoanmna

[MpakTryeckoe 3aHsTHE 0 TeMe «BhIUnCIeHne HHTErPAIOB)

[Mpaktryeckoe 3aHsiThe 1Mo TeMe «[IpraoKeHus ONpeAeIeHHOT0 HHTErpajia sl BBIYUCICHHS TUIOLIa el 1
00BEMOB»

[pakTrdeckoe 3aHaTHE 1O TeMe « [IpuMepsl TPUMEHEHUs HHTErpajia B (pU3nKe»

IpakTrdeckoe 3ansaTue mo Teme «[IpuitosKkeHusI HTEeTpaIay

Paszgen 12.

DJ1eMeHThI TEOpuUn BepOﬂTHOCTeﬁ H MaTeMATHYeCKOH CTATHCTHKH.

10

Cozepxanue yueGHOrO MaTepraia

1 CO6BITI/IC, BCPOATHOCTDH CO6LITI/I$I, CJIOKCHHUC 1 YMHO>KCHHC BepOﬂTHOCTCﬁ.

Tpu 3amedaTensHbIe popMyITHI ((popMyIIa TIOJTHOH BeposTHOCTH, popMyia baiieca, popmyna beprymmm)

CoydaifHas BeJIMYHMHA U €€ paclpeieiIcHUe

[IpencraBnenne JaHHBIX (TaONHIBI, AUATPAMMEIL, TPA(UKH)

2
3
4 Tpeyronbauk [Tackans.
5
6

I'enepanbHasi COBOKYITHOCTbD, BBIOOpPKA, CpeaHee apuMEeTHIECKOE, MEINaHa.

HpaKTqucxoe 3aHATHE 110 TeMe «PemeHne 3aJ1a4 110 TEME»
HpaKTqucxoe 3aHATHE 110 TeMe «PemeHune IPAKTUYCCKUX 3a4a9»

JIP 1-12; JIP 19, JIP20,
JIP 27, JIP 29, JIP 30

Pasznea 13.

YpaBHeHusI U HepaBeHCTBA.

17

Copepxanne yaeOHOT0 MaTepuaia

YpaBHeHus u HepaBeHCTBA. OCHOBHBIE TOHSTHSL.

YpaBHeHus ¢ MozyneM. HepaBeHcTBa ¢ Moysem.

CucTteMbl ypaBHEHUH

1
2
3 Hepasenctsa. Yucnoble U IpoOHO-paIliOHATbHBIE HEPABEHCTBA
4
5

YpaBHeHus ¢ napamerpamu. HepaBeHcTBa ¢ mapameTpaMu.

JIP 1-12; JIP 19, JIP 20

[IpaxkTuyeckoe 3aHATHE N0 TeMe «PaloHaIbHbBIE, HPPALIMOHATIBHBIE YPABHEHUSD)
[IpaxTraeckoe 3araTue no Teme «Jlorapupmudeckne ypaBHEHHU

IIpakTuueckoe 3anaTue 1o Teme «PenieHre TpPUroHOMETPUUECKUX YPABHEHUM U CUCTEM»
[IpaxTraeckoe 3anarue no Teme «llokasarensHele, TorapuMUUECKUe HEPaBEHCTBA»
IIpakTuueckoe 3aHATHE 110 TeMe « PUrOHOMETPUUECKUE HEPABEHCTBA)

UTOoro

234
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOTI'PAMMBI TINCHUTIJINHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY 00ecredeHn 0

C uenbto nosbliiieHust 3GPeKTUBHOCTH 00pa30BaTENLHOTO MpOIlecca B XO0JI€ OCBOCHUS
paboueii mporpaMMbl  00IIEOOpa3oBaTeNbHONW  y4eOHOW  JUCHUIUIMHBI  «MareMaTtukay
MIPUMEHSIOTCS AJIEKTPOHHO — oOpasoBarenbHbie pecypcebl (DOP), B Buae cereBbix DOP, DOP Ha
JIOKaJIbHBIX HOCUTENSIX, OHJIaH- KypcoB, DYMK u 1.1

OcBoenue mnporpammbl yueOHo# aucrumumabl [11.01 «MaremaTtuka» mnpeamnonaraet
Hammuue B [BIIOY MO «DnekTpocTanbCKuil KOJUISIK», peaTu3yrolieM 00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO wa Gase
OCHOBHOTO 00IIero oOpazoBaHus, y4eOHOro KaOWHETa, B KOTOPOM HUMEETCS BO3MOXHOCTH
obOecrieunTh CBOOOHBIN JOCTyM B IHTEpHET BO BpeMsl yueOHOI0 3aHATHS U EPUO]I BHEYUEOHOI
JESITEIIBHOCTH 00YJarOIIHXCSl.

[Tomemienne kabuHera ynoBieTBOpseT TpeOoBaHUsIM CaHUTAPHO-IIHIEMHUOIOTHYECKUX
npaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO TUIIOBBIM O00OpYAOBaHUEM, B
TOM 4YHCJIE CHEIUAIM3UPOBAHHON yueOHOM MeOesblo U cpeicTBaMU OO0Yy4YEHHS, JOCTATOYHBIMU
JUTSL BBITIOJIHEHHS TPEOOBAHUH K YPOBHIO TIOATOTOBKH 00YYarOIIUXCS.

B kabunere wuMeercs MyJIbTHUMEIUHHOE OO0OpYIOBaHHE, TOCPEICTBOM KOTOPOTO
YY4aCTHUKHM O0OpPa30BaTEIbHOrO MPOIECCa MOTrYT MPOCMATPUBATh BHU3YyaJbHYIO HH(pOpMAaIUIO,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOIO M  MaTepUalIbHO-TEXHUYECKOTO  00eCredeHUs
nporpammsel yueOHo mqucturuinasl [1J].01 «MaTtemaTrika» BXOJAAT:

B cocraB yueOHO-METOIUYECKOTO U MaTepUATBLHO-TEXHUUYECKOT0 oOecriedeHus: paboyeit
nporpaMMmel o61meoOpazoBaTenbHoi yueOHoi nucrurumnsl [171.01 «MaremaTuka» BXOAST:

* MHOTO()YHKIIMOHAJILHBIN KOMIIJIEKC MTPENO0/1aBaTelis;
* HarAIHbIE TOCOOMS (KOMIUIEKTHI y4Y€OHBIX TaOJHWIl, TJIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YYEHBIX-MaTEMATHUKOB H JIp.);
. KOMIUIEKT Mpe3eHTalui o yueOHON AuCIUIUINHE «MaTteMaTukay
* “H(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA;
* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM YHCJEe TacmopTa Ha CpelIcTBa O0ydyeHwus,
WHCTPYKIIMU WX UCTIOJIB30BaHUSI U TEXHUKE 0€30M1aCHOCTH;
* OubMHMOTEeUHBIN QoH.

B  OubGnuoteunsiii  Qonx  BXxomsaT  ydueOHUKHM, oOecreuyMBarOlIME€  OCBOEHHE
UHTEerpupoBaHHON y4yeOHoW mucuuruunbel [1/1.01 «Marematuka», peKOMEHJOBAaHHBIE WU
JIOTIYIIEHHbIE ISl MCMOJIb30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aLUsX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEero oO0IIero oOpa3oBaHHs B Mpeaenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.

bubnuoreunsit (GoHA  JOMONHEH SHIMKIONEAMSIMH, CIPAaBOYHUKAMH, HAYYHOH U
Hay4HO-IIOMYJISIPHOM JINTEPATypOM U T. II.

B npomecce ocBoeHuss pabouel mporpaMMbl  00mIeoOpa3zoBaTenbHON  yueOHOM
nucuumneel [11.01 «MaTtematrka» CTyJIeHTbl UMEIOT BO3MOXHOCTh JIOCTyNa K 3JIEKTPOHHBIM
yueOHBIM MaTepuaiaM MO MaTeMaTHUKe, UMEIOIIUMCS B CBOOOJHOM JOCTyIe B ceTu MHTepHeT
(97EKTPOHHBIM KHUTaM, IPaKTUKyMaM, TectaM, MmaTepuaiam EI'D u np.)

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[TepeueHb peKOMEHIyeMbIX MPUMEPHON MpOrpaMMoii o01ieobpa3zoBaTenbHON yueOHOMH
TUCIUTITNHBI «MaTeMaTrkay y4eOHbIX u3ianuid, THTepHeT-pecypcoB.

OcCHOBHBbIE MCTOYHHUKH:
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J1Jig 00yYAIOIIUXCH

N3narejbCcTBO H

Ne ni/m HaumenoBanue ABTOp
rojJ U3aHus
Maremaruka: anredpa u Hayaa
MaTeMaTU4YECKOT0 aHaJln3a, TEOMETPHUS . M.: U]
1. Y4eOHUK IS CTY/I. YUPEKISHUN Cpej. bawmarkos M. .. «Axagemus», 2018
npod. ObpazoBanus. PekoMeH10BaHO (256 ctp).
OI'Y «®HUPO»
Marematuka: anrebpa U Haudaia
MaTeMaTUYECKOTO aHalln3a, T'€OMETPHUS. M.: U1
2. 3amayHuk: y4eb. mocoOue sl CTYy/I. Bawmarxoe M. U. «AKaneMus»,
yupexaeHui cpen. mpod.oOpa3oBaHus. 2018(416 ctp).
—Pexomennosano ®I'Y « DUPO»
OVMK . Marematuka: anreOpa 1 Hadaia
MaTEMATUYECKOT0 aHalu3a, FeOMETPUs . M.: U/
3. Y4eOHUK IS CTYA. YYPEXKJACHHUU Cpe. bawmaxkos M. U. «AKanemus,
npod. oOpazoBanus. —PekomeHI0BaHO 2018.
OI'Y «®UPO»
OVMK . Maremaruka: anredpa 1 HaJalia
MAaTeMaTUYECKOTO aHalln3a, T'€OMETPHUSI. M.: U1
4. 3amayHuk: yudeb. mocobue IS CTYA. bawmarxoe M. U. «AxaneMus»,
yupexJeHul cpen. mnpod.odpa3oBaHus. 2018.
—PexomengoBano OI'Y «DHUPO»
.OnekTpoHHbIH y4yeOHUK. KoHTponbHO-
OLICHOYHbIE cpeacTa. Marematuka. s )
5. npodeccuil U CEeHAIBHOCTENH CPETHETO VMK M.: ML
«Axagemusy, 2018
npodecCHOHaNbHOTO O0pa3oBaHMs. —
Pexomennosano ®I'Y «dHPO»
«MatemaTnka: y4yeOHHMK I CTYI. M..: U1
oOpasoBar. y4dpexiaeHud cpen. mpod. I'puropreB C. T'., o
6. «Axagemus», 2018
oOpazoBanusi» —PekomengoBano OI'Y HBonruna C. B. (416 c1p)
«DOUPO» p
«Marematuka: y4eOHHMK [UJISI  CTYII. M..: U
oOpa3oBaT. yupexaeHuil cpen. npod. I'puropses C. I, >
7. «Axagemus», 2018
obpazoBanusi» — PexomenmoBano OI'Y Cabyposa T.H. (368 c1p)
«D®UPO» p
Marematuka:  anrebpa W HadJaia
MaTE€MaTUYeCKOro aHaliu3a, T'€OMEeTpus
s mpodeccuit - u CHGHI/IaJ'IBHOCTeI/T Tyces B. A., Tpuzopves M.,: U]
8. COLMAIBHO-9KOHOMHYECKOT0  MPOdUIIS: «Axkanemus», 2018
" C.I., Usoncuna C. B.
YU4eOHUK A CTyA. YUYPEKICHHH cpen. (416 cTp)
npod. obOpa3zoBaHusi. —PekoMeHI0BaHO
OI'Y «®1PO»
/Jlonoanumensnole ucmoyHuKu:
Ne HauMmeHoBanue ABTOp Hsnareancrso u
n/n O M3IaHMsl
Maremaruxka. COopHuk 3a7a4
NpopUIBLHOM  HANpPaBIEHHOCTH:  yd4eO. M.: U]
| [Tocobue anst CTyHm. yUpeKIEHUU Cpe. bawmakose M. U. «Axanemus», 2012
npod. obpazoBaHus. —PexomeHI0BaHO (208 ctp).
OI'Y «®1UPO»
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Jl1s npenogaBareJiei:

®denepanbHbiii 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickort deaepamum».
[Tpuka3 MunucrepcrBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBep>KaeHUU
denepanbHOrO rocyIapcTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPeAHEro (MOJHOro) OOIIEero
00pa3zoBaHUN.

[Ipukaz MwunucrepcrBa obpa3oBanus W Haykd P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennid B Ilpuka3 MunucrtepcrBa oOpa3oBanuss u Hayku Poccuiickoir depepanuu OT
17.05.2012 Ne 413 «O06 ytBepxkaeHuu (emepaabHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHaapTa cpeaHero (oJHOTo) 00ImIero 00pa3oBaHUS.

[Tucemo JlemaprameHTa roCyJapCTBEHHOMN MOJHUTUKH B cdepe MOATOTOBKU paboyux KaapoB U
JAIIO Munucrepcta obpa3oBanus u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenganuu 1o
OpraHM3alMy  MOJY4YEeHHUs cpenHero oOmero oOpa3oBaHus B Npelesiax  OCBOCHHS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro NMpodecCHOHAIBHOTO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHusl ¢ y4eToM TpeboBaHUii (enepalbHbIX FOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB W TOJy4aeMOW MPO(ECCHH WM CIEIUATBbHOCTH CPEIHEro NpodecCHOHATHLHOTO
00pazoBaHU.

bawmaxoe M. M. MartemaTuka: KH. JIJIs TperojaBareis: Meroa. mocobue. — M.: U]
«Axanemus», 2013 (224ctp).

OVMK .OnextponHslii y4yeOHuk. KoHTposibHO-omeHOYHBIE cpeacTBa. Maremaruka. s
npodeccuii M CHEUAIBHOCTEH CpelHero mnpodeccuoHanbHOro obpasoBanms. — M.: W]]
«Axanemusy», 2016. PexomengoBano OI'Y «DUPO»»

OVMK .bPawmaxos M. M. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOrO aHaJM3a,
reomerpus . Kuura nna npenoaaBatensi— M.: U1 «Axanemusi», 2017 . PekomengoBano ®I'Y
«DHUPO»

HNuTepHeT-pecypcen:

e [lopran Math.ru: Oubnuoreka, MeuaTeKa, OJMUMITNA/IbI, 3a]Ja4l, UCTOPHS MAaTEMAaTHKU. -
Pexxum noctyma: http://www.math.ru

e Tlazera «Marematuka» wuszaaresnbckoro jnoma «llepBoe ceHtsaOps». - Pexum goctyna:
http://mat. 1 september.ru

e EI'D no MaremaTHKe: HOJIrOTOBKA K TECTUPOBaHUIO. - PexxuMm poctyna: http://www.uztest.ru

e (OoOpa3zoBatenbHble pecypcsl UHTepHeTa — MHopmaruka. - Pexum nocryna:
http://www.alleng.ru/edu/comp.htm

e Munnpocsemenus Poccun. - Pexxum nocryna: http:/ www.ed.gov.ru

Criermanmu3upoBanabiii  noptran  «MHbOpManmOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHHA B

obpazoBanum». - Pexxum gocryna: http://www.ict.edu.ru

www.mobintech.ru

OO6pa3oBarenbHbI MaTeMaTHyeckuil - PexxuM noctyna: www.exponenta.ru

Obwepoccuiickuii MaTemaTndeckuii moptai- Pexum goctyna: www.mathnet.ru

Karasior nuTepHeT-pecypcoB Mo mareMaTke Ha peaepaabHoM nopraie Poccuiickoe

o0Opa3oBaHme

o Kuwuru SxoBa Ilepeaprmana

e DjVu bubnuoreka na singnom caiite [IsipkoBa Bsiuecnasa Mctopus marematuku,
METOANYECKas JINTEPATypPa, 3aHUMATEIbHAsI MaTEMAaTHKa.

e JJEKTPOHHBIE MaTeMaTUYeCKue OUOINOTEKH

e YueOHHKH U JIpYTHe KHUTU 110 MaTemaTrke Ha caiite EqWorld. MUP MATEMATUYECKUX
VYPABHEHUIA

e bubanoreka 1o MaTeMaTnKe
e Maremarnueckoe 00pa3oBaHKe: MPOIIOE U HACTOSIIEE

23


http://www.math.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://www.alleng.ru/edu/comp.htm
http://www.ed.gov.ru/
http://www.ict.edu.ru/
http://www.mobintech.ru/
http://www.exponenta.ru/
http://www.mathnet.ru/
http://www.edu.ru/subjects/mathematics.html
http://matematika21vek.ucoz.ru/load/7
http://pyrkovve.narod.ru/biblio.html
http://djvu-inf.narod.ru/nmlib.htm
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://mathemlib.ru/news/
http://www.mathedu.ru/mathteach/arifmetika/

o Mathesis. ApXUB YHUKaJIbHOTO OJ€CCKOI0 KHUTOM3AATEIbCTBA HAYYHBIX U NOMYJISIPHO-
HAyYHBIX COYMHEHHH U3 00s1acTu GU3NKO MaTeMaTHYeCKUX HayK "Mare3uc".

HNHuTepHeT - sKypHAJIbI:

e «MaTemaTHKa B IIIKOJIEY,

o «Ilemarory»

o CaliT «YunTelIbCcKas ra3eray

Kypnan "Matematuka" (M3mparensckuit nom «llepBoe ceHTIOps»)
"BecTHuk 00pazoBaHusg"

"BecTtu obpazoBanus”

Kypuan "Hayka u ku3Hb"

IToJIHBIN DIEKTPOHHBINA apXuB KypHanaa «KsanTy



http://www.mathesis.ru/books.php
http://www.ug.ru/
http://mat.1september.ru/
http://www.vestnik.edu.ru/
http://edunews.eurekanet.ru/vesti/welcome
http://www.nkj.ru/
http://kvant.mirror1.mccme.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUIIJINHBI

KOHTpOJIb H OICHKA PE3YyJIbTAaTOB OCBOCHHA JUCHUILIMHBI OCYIHCCTBIIACTCA IIPEIIOJaBaTCIIEM B
nmponecce NpoBCACHUS NPAKTUYCCKUX 3aHATHH U KOHTPOJIbHBIX pa60T, TCCTUPOBAHHA, a TAKIKEC
BBITIOJTHEHU A O6y‘laIOHII/IMI/IC${ HHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, PICCJ'IGI[OB&HPIIZ.

Pe3ysabTarsl 00yyeHus (0CBOCHHbIE
YMEHHUS$1, YCBOEHHbIE 3HAHUS)

Kpurepum oueHkn

MeToabl OLIEHKH

YMmeTh:

DJIEMEHTHI TEOPUH MHOKECTB u
MATEMAaTUUYECKOM JIOTUKU
- OmnepupoBarb Ha 0a30BOM  ypOBHE

INOHATHUAMHU: KOHCYHOC MHOXCCTBO, 3JICMCHT
MHOXXCCTBA, IMOAMHOXECTBO, INCPECCUCHHUEC U

o0beIMHEHNE MHOJKECTB, YHCIIOBBIE
MHOXXECTBA Ha KOOPAMHATHOW  MNPSAMOH,
OTpE30K, UHTEPBAJI,

- omepupoBatb Ha  0a30BOM  ypOBHE
MOHATHUSIMMU: YIBEpXKICHHUE, OTpULIaHHE
YTBEPXKICHUS,  WCTHUHHBIE U JIOXKHBIC

YTBEPXKACHHUS, IPUUNHA, CICICTBUE, YACTHBIN
cilydaid oOLIEro yTBEpKIEHUS, KOHTPIPUMED;
- HaxoAWUTh IepecedeHue M OObeIUHEHHE
JBYX MHOXECTB, MIPEACTABICHHBIX
rpaduuecKy Ha YMCIOBOM MPSMOH;

- CTPOUTH Ha  4YHCIOBOMN IPSAMOI
IIOAMHOKECTBO ~ YHUCJIIOBOIO  MHOXECTBA,
3a/IaHHOE MTPOCTEUIINMH YCIOBUIMU;

- pacro3HaBaTh JIOXKHBIE  YTBEPXKJICHMS,
OMOKM B PACCYXACHUSAX, B TOM 4YHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

UYucna u BeIpaxKeHUS

- OmnepupoBath Ha 0a30BOM  ypOBHE
MOHATUSIMU: LI€JI0€ YHCIIO, JEIUMOCTh YHUCEIl,
OOBIKHOBEHHass JpoOb, JAecsATHYHas JpoOb,
paloHaIbHOe qHCIIO, npUOIMKEHHOE
3HaYeHHWE YHMCIa, 4YacThb, JOJS, OTHOIIEHUE,
MPOICHT, TIOBBIIICHWE W TIOHIDKEHHE Ha
3aJJaHHOE YHCIIO MIPOLIEHTOB, MacITao;
- omepupoBaTh Ha  0a30BOM
MOHATUSMHU: aorapudm
TPUTOHOMETPHYECKAsI OKPY>KHOCTb,
rpajycHas Mepa yIjla, BeJIMYMHA YyIJja,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHI€HC U
KOTaHT€HC YIJIOB, UMEIOIIUX IMPOU3BOJIbHYIO
BEJIMYUHY;

- BBINOJHATH apuMeTHUecCKue IeHCTBUA C
LEJIBIMU U PAllMOHAJIBHBIMU YHCIIaMU;

- BBINOJIHATH HECIIOKHBIE IPeoOpa30OBaHUA
YHCIIOBBIX BBIPRXKEHUI, COIEpKAIUX CTEIEHH

YpOBHE
quca,

[IpaBuiIBHOCTH
BBIOOpA CIIOCOOOB
pelIeHus 3a1ad;

- pe3yNbTaTUBHOCTD
MH(OPMaLHOHHOTO
MOKCKA; YMEHUE
MIPOBOJIMTH OIICHKY
nHpopManuu;

- YMCHHE
dbopMynupoBath u
OOBSICHITH OCHOBHBIE
3aKOHBI, IPaBUIIA;

- 0000111eHNE U
CUCTEeMaTU3UPOBAHUE
3HAHUM;

- YMEHHE
CpaBHHBATb,
0000111aTh, CTPOUTH
JIOTUYECKHE
YMO3aKIIIOUEHHUSI,
JIeNaTh BBIBO/IBI,

- pa3BHUBAThH
TBOpUYECKHE
CIIOCOOHOCTH.

IIpoBenenue
IPAKTUYECKUX 3aHITUH.
3amuTa NpakTUYECKUX
pador.

AHanu3 pe3yiabTaToB
[IPOBEACHUS
MPAaKTUYECKUX padoT.

IIpoBenenue
IIPAKTUYECKHUX 3aHATUI.
3amuTa NpakTUYECKUX
pa0or.

AHanu3 pe3yiabTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.
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gucen, Ju0O KOpPHUM U3  4Hcel, JH00
JorapupMbl YACEIT;

- CpaBHHMBaTh paIlMOHAJbHBIC YHCIA MEXKIY
co0oii;

- OLICHUBATh M CPABHUBATH C PALIMOHATBHBIMU
YUCIIaMU 3HAYEHHS IIeNIbIX CTENCHEW YHCell,
KOpHEH HaTypaJbHOM CTENEeHH U3 YHUCell,
norapu)MOB YUCEI B IPOCTHIX CITydasix;

- n300pakaTh TOYKaAMH Ha YUCJIOBON IpPSIMOM
I[eJbIe ¥ PAIlMOHATIbHBIC YHCIA;

- n300pakaTh TOUKaAMH Ha YMCJIOBON IpPSIMOM
[[eble CTETICHH YHUCeNl, KOPHH HATypaIbHOU
CTENEHH W3 4Yucel, Jjorapudmsl uucen B
MPOCTBIX CITyYasix;

- BBINOJHATH HECJOXHBIE MpeoOpa3oBaHUs
LETBIX U JPOOHO-PAIMOHATBHBIX OYKBEHHBIX
BBIPAKECHUI;

- BBIpaXaTh B MPOCTECUIINX CIIydasx W3
paBEHCTBA OJIHY NIEPEMEHHYIO Yepe3 APYTHUe;

- BBIYHCIATH B MPOCTBIX CIIy4asX 3HAYCHUS
YUCIIOBBIX W OYKBCHHBIX  BBIPAKCHHIA,
OCYILIECTBIISI HEOOXOJUMbIE TOJICTAHOBKU U
peoOpa3oBaHuUs;

- U300pakaTb CXEMaTUYECKH YToJi, BEIMYHHA
KOTOpOTO BBIpaKEHA B Tpaaycax;

- OLIGHWBaTh 3HAKUW CHUHYyca, KOCHHYCA,
TAHTCHCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

YpaBHEHNS M HEPABEHCTBA

- Pemiate nuHEHbBIE YpaBHEHUS U
HEPaBEHCTBA, KBAJPATHBIC YPABHEHUS;

- pemiath jorapudMuyecKrie ypaBHEHUS BUAA
loga (bx + ¢) = d u mpocreiiine HepaBeHCTBA
Bujaa log, x < d;

- pemaTh OKa3aTelbHbIE YPAaBHEHUS, BUIA
b+ = d (rae d MOXHO MIPEJICTaBUTh B BUE

a
CTETIEHHU C OCHOBAHUEM a) U MPOCTEHIITNE
HepaBeHcTBa BUIa a* < d (rae d MoxHO
MPEJICTAaBUTh B BUJIE CTEIIEHU C OCHOBAHHEM
a);

- MPUBOJUTH HECKOJBKO MPHUMEPOB KOpHEH

MIPOCTEHIIIero TPUTOHOMETPHUYECKOTO
ypaBHEHHUS BHJIA: Sin X =a, COS X = a, tg X = a,
ctg Xx = a, Tme a - TaOJIMYHOE 3HAYEHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON
GyHKIIH.
DOyHKINHU

- OnepupoBaTh Ha 6a30BOM YpOBHE
HNOHSATHAMH: 3aBUCUMOCTh BEJTMUUH, (QYHKITHS,
apryMeHT U 3HaueHue (PyHKIMH, 00JIacTh
OIIpEIETICHUS] 1 MHOXKECTBO 3HAYCHUI
¢byHKkuuu, rpaduk 3aBUCUMOCTH, TpaduK
byHKIMH, HYTH QYHKITUH, TPOMEKYTKH

IIpoBenenue
IIPAKTUYECKUX 3aHATUM.
3amuTa NpakTUYECKUX
pa0or.

AHanu3 pe3yapTaToB
IIPOBEICHUS
MPaKTUYECKUX PadoT.

[IpoBenenue
MPaKTUYECKUX 3aHITHI.
3anmTa NpakTHYECKUX
pa0or.

AHaJIN3 pe3yabTaTOB
MIPOBEACHUS
MPAKTUYECKUX padoT.
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3HAKOMOCTOSIHCTBA, BO3pacTaHuE Ha
YHCIIOBOM IIPOMEXKYTKE, YObIBaHHE Ha
YHICIIOBOM IIPOMEXKYTKE, HauOoJIbIIee U
HaMMEHbILIee 3HaYeHNEe (PYHKIIUN Ha
YHCIIOBOM IIPOMEXKYTKE, IepUOIudecKas
GbyHKLUMS, TIEPHOL;

- onepupoBaTh Ha 6a30BOM YpOBHE
MOHATHUSMU: TIpsIMast U OOpaTHas
MPOINOPLIMOHAIIBHOCTD JIUHEIHAS,
KBaJpaTU4Has, JorapupMuieckas u
roKasareiabHast QyHKIHH,
TPUTOHOMETPUYECKHE (DYHKIINH;

- pacrno3HaBaTh rpaduKu eMEHTapHBIX
GbyHKIUN: TIPSMOIA U 0OpaTHOM
MPONOPIIMOHATILHOCTH, TUHEHHOM,
KBaJ[PaTUIHOM, JTOTapru(PMUIECKON 1
MoKasareabHOU (QYHKIUH,
TPUTOHOMETPHUECKUX (DYHKIIHIA;

- COOTHOCHUTb I'pahuKu JIEMEHTAPHBIX
GbyHKIUI: TpIMoi 1 00paTHOM
MPONOPLUMOHATIBHOCTH, TUHEWUHOM,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
MOKa3aTeIbHON QYHKITHH,
TPUTOHOMETPHYECKHUX (YHKIIHH ¢
(dbopMynaMu, KOTOPBIMU OHM 3a/1aHBI;

- HaXOUTh 1O rpaduKy NpUOIKEHHO
3HaYeHUs QYHKIIMH B 3a/1aHHBIX TOUKaX;

- OMpeAesATh Mo rpaduKy cBoicTBa GyHKIUU
(HynH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE U
HauMEHbBIINE 3HAYEHUS U T.11.);

- CTpOMTh 3CKHM3 Tpadpuka  (QyHKIHH,
YIOBJIETBOPSIOLIEH NpUBEIEHHOMY Habopy
yCIOBUI (mpoMexyTKH
BO3pacTaHusl/yObIBaHUs, 3HaU€HNE (PYHKIIUU B
3aJJaHHOH TOYKe, TOYKH SKCTPEMYMOB H T.JI.).

OJIEMEHTBI MAaTEMaTUYECKOIO aHAIN3a

- OmnepupoBath Ha 0a30BOM  ypOBHE
MOHATUSIMU: MIPOU3BOJIHAS (QYHKLIUU B TOUKE,
KacaTelbHast K rpaduxy byHKIUH,
MPOU3BOIHAS (PYHKIINH;

- OOpeleNniaTh  3HAuY€HUWE  MPOM3BOIAHOMN
GYyHKIIMM B TOYKE 1O  H300paKeHHUIO
KacaTeJIbHOU K rpaduKy, MPOBEJICHHOH B 3TOM
TOUKE;

- pelaTh HECJIOKHBIE 3a/1a4l Ha IPUMEHEHHUE
CBSI3M MEXJY MPOMEKYTKaMU MOHOTOHHOCTHU
U TOYKAaMM SKCTpeMyMa (YHKIHMH, C OJHOM
CTOPOHBI, U IIPOMEXKYTKAMH
3HAKONOCTOSIHCTBA WU HYJISIMM IPOM3BOJHOU
9TOM (QYHKIIUU - C IPYTOH.

[IpoBenenue
MIPAKTUYECKUX 3aHATUM.
3ammTa NpakTHIeCKUX
pa0or.

AHanu3 pe3yiabTaToB
IIPOBEICHUS
MPaKTUYECKHUX PadoT.
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CTaTHUCTHKA U TEOPUS BEPOSITHOCTEH, JIOTHKA
1 KOMOMHATOPHKA
- OmnepupoBaTh Ha 0a30BOM  YpPOBHE

OCHOBHbIMHU OnucaTeIIbHbIMAU
XapaKTEePUCTHKAMH  YHUCIIOBOIO  Habopa:
cpenHee apuQmeTHIecKoe, Me/ihaHa,

HanOoJIbIIIee M HAaNMEHbIIee 3HAUCHHS;
- omepupoBaTb Ha  0a30BOM  ypOBHE
MOHSATHAMH: YaCTOTa ¥ BEPOSTHOCTH COOBITHS,

CIIy4alHBbIN BBIOOD, OIIBITBI c
PaBHOBO3MOXKHBIMU AJIEMEHTapHBIMU
COOBITHSIMU,

- BBIUHUCIIATH BCPOATHOCTHU COOBITHHM Ha
OCHOBC ImoJACYcCTa 4ucijia uCxoa0B.

TekcTOBLIE 3a1a4UH

- Pemares HecIOXKHBIE TEKCTOBBIE 3aJauyM
Pa3HBIX THIIOB;

-  aHAIM3UPOBATh YCJIOBHE 3a7add, IpHU
HEOOXOJUMOCTH CTPOUTH JUIsI €€ pelIcHUs
MaTEeMaTHYECKYIO MOJICIb;

- MOHMMATh W HCIIOJIB30BATh IS PEIICHHS
3amaun  MHPOPMAIUIO, TPEACTABICHHYIO B
BHUJI€ TEKCTOBOM M CHMBOJILHOI 3aITHCH, CXEM,
Ta0JINII, AUarpaMm, TpaduKoB, PHCYHKOB;

- JICUCTBOBATH o AITOPUTMY,
COJIepIKaIeMycsl B YCIIOBUU 3a/1a4H;

- HCIONB30BaTh JIOTUYECKUE PACCYKICHUS
MIPY PEIICHUN 33]1a49H,

- paboTaTh ¢ U3OBITOYHBIMH YCIOBUSMHU,
BbIOMpass W3 Bcell HHQOpMAIMM, aHHBIE,
HE0OXOIUMBIE I PEIICHUs 3a/1a4H;

- OCYIIECTBJIATH  HECJIIOXKHBIA  TIepedop
BO3MOXXHBIX pEIIEHUH, BbIOMpas U3 HHUX
ONTHUMAJIBHOE o KPUTEPHSIM,
chOpMyIHPOBAHHBIM B YCIIOBHH;

- aHaMM3UpoOBaTh M  HUHTEPHPETHPOBATH
MOJIYYCHHBIC PEIICHUS B KOHTEKCTE YCIIOBHUS
3a/1a4H, BBIOHMpATh pelIeHus, HE
MIPOTHUBOpPEYAIIAE KOHTEKCTY;

- pemiaTh 3aJayd Ha pacyeT CTOMMOCTH
MTOKYIIOK, YCITYT, MIOE3/I0K | T.IT.;

- pemiath HECIOXHBbIE 3a/ladyd, CBS3aHHBIC C
JOJICBBIM Y9acTHEM BO BJIQJCHUU (DHUPMOW,
MPEeANPUATHEM, HEABUKUMOCTBIO;

- pemaTth 3aJadyd HA TPOCTHIC MPOIEHTHI
(cucTeMbl  CKUJOK, KOMHCCHHM) W  Ha
BBIYMCJICHHE  CIIOKHBIX  IPOIICHTOB B
pa3IMYHBIX CXEMax BKJIQJOB, KPEIUTOB H
HIIOTEK;

- pemaTh MPaKTUYECKUE 3aJaud, TPEOYIoIue
HCIIOIL30BaHUSA

OTPUIATENILHBIX YHCEI: Ha ONpeJelICHUe

[IpoBenenue

IIPAaKTUYECKUX 3AHATUH.

3arura MpakTHYECKH
pabor.

AHanu3 pe3ysibTaToB
MPOBENCHUS
MPaKTHYECKUX padoT.

X

[IpoBenenue

IIPAKTUYECKUX 3AHATUH.

3amura NpakTHYeCKu
pabor.

AHanu3 pe3ynbTaToB
MPOBENCHUS
MPaKTHYECKUX padoT.

X

28




TEMIIEPaTyphbl, Ha OINpEJeNICHUE IIOJIOKCHUS
Ha BPEMEHHOM OcHU (10 Hallel 3pbl U MOCIE),
Ha JBHKCHUE JICHEKHBIX CpenCTB
(mpuxon/pacxon), Ha oTpeieieHue
TJTYOUHBI/BBICOTHI | T.I1.;

- HCIONB30BaTh MOHSATHE MacmTaba s
HAXOJXK/ICHUS PACCTOSHUI M JUIMH Ha Kaprax,
IUTAaHAX MECTHOCTH, IUIaHaX IOMEIICHUH,
BBIKpOWKaxX, Npu paboTe Ha KOMIBIOTEpPE WU
T.IL.

[eomerpus
- OmnepupoBarb Ha 0a30BOM  ypOBHE

MNOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTh B
IIPOCTPAHCTBE, napajjiesIbHOCTb u
NEPIEHAUKYISIPHOCTD MPSIMbBIX U IJIOCKOCTEH;
- pacro3HaBaTh OCHOBHBIE BUJIBI
MHOTI'OI'PaHHHUKOB (mpu3ma, nupamua,
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

- U300paxkaTh U3ydyaemble QUIypbl OT PYKU U
C TPUMEHEHHEM IMPOCTBIX  YEPTEHKHBIX
UHCTPYMEHTOB;

- nenathb (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IpPOCTBIX OOBEMHBIX (UIYp: BUJ
CBEpXY, COOKY, CHU3Y;

- U3BJICKATh uHpOpMaLIUIO 0
MIPOCTPAHCTBEHHBIX re€OMETPHUECKUX
¢urypax, HpeACTaBICHHYIO Ha 4YepTexax M
PHUCYHKaX;

- mpuMmeHsATh Teopemy IIudaropa npu
BBIUUCIIEHUH 3JIEMEHTOB CTEPEOMETPHUECKUX
uryp;

- HaxoAWTh  OOBEMBI W  TUIOMIAAH
MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB
C IpUMEHEHUEM QopMyIT;

- pacmo3HaBaTb OCHOBHBIE€ BHJBI  Tell
BpaleHus (KOHyC, WINHAP, chepa u map);

- HaxoAWTh  OOBEMBI W  TUIOMIAIA
MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB
Y TEJI BpallIeHUs C TPUMEHEHHEM (HOpPMYIL.

BGKTODBI U KOOpPAMWHATHI B IPOCTPAHCTBEC

- OHCpI/IpOBaTB Ha 0a30BOM YPOBHC ITOHATUCM
ACKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBE,

- HaxXOoJUuTb KOOPAWHATHI BCPIIHNH KY6a u
MMpAMOYT'OJIBHOTO IapauICICIIuIICaa

[IpoBenenue
IIPAKTUYECKUX 3AHATUH.
3ammTa NpakTH4YeCKUX
pabor.

AHanu3 pe3yabTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.

[IpoBenenue
MIPAKTUYECKUX 3aHSATUM.
3ammTa NpakTHIEeCKUX
pa0or.

AHanu3 pe3yiabTaToB
IIPOBEICHUS
MPAKTUYECKHUX padoT.

3HaTh:
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OJIEMEHTBI TEOpPUH MHOECTB u
MaTeMaTHUYECKOW JIOTUKHU

- TMOHATHS: KOHEYHOE MHOXKECTBO, 3JEMEHT
MHOXECTBA, ITOJAMHOKECTBO, IEpeCceYeHUue M
o0beAMHEeHNE MHO>ECTB, YHCIJIOBbIE
MHOXXECTBA Ha KOOPAWMHATHOW  IPSAMOMH,
OTpE30K, HHTEPBAJL;

- IOHATHS:  YTBEpXKICHUE, OTpPULAHUE
YTBEPK/ICHUS,  MCTHUHHBIE U JIOXKHBIC
YTBEPKJCHHUsI, [IPUUMHA, CIEACTBUE, YACTHBIN
ciydaid oOILIero yTBEepKIeHUs, KOHTPIIPUMED;
- KaKuM 00pa3oM HaxXOAATCS IEepEeCcCeUeHHs U
o0BbeIMHEHUS JIBYX MHOXECTB,
MPEJCTABICHHBIX TpapUUeCKd Ha YHCIOBOM
MPSMON;

- KakuM o00pa3oM CTPOUTCS Ha YHCIOBOU

npsAMOi IIOAMHOXECTBO YHUCJIOBOTO
MHOXECTBA, 3aJ]laHHOE MPOCTEUIIUMH
YCJIOBUSIMU;

- KakuM 00pa3oM paclo3HAKTCs JI0XKHbIE
YTBEP)KACHUS, OMMOKU B PaCcCYXIEHUSX, B
TOM YUCIIE c UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

UYucna u BeIpaxKeHUS

- TOHSATHA: LIEJIOE YMCIIO, IEIUMOCTh YHUCEIl,
OOBIKHOBEHHast JIpo0b, JAecATUYHas JApoOb,
palnuoHaIbHOE 4HCIIO, npUOIHKEHHOE
3HAYEHUE YHWcia, 4acTb, JI0JI1, OTHOLIEHHE,
IIPOLIEHT, IIOBBIIIEHUE W IOHWKEHUE Ha
3aJIaHHOE YHCJIO MPOILIEHTOB, MacIITao;

- MIOHATHSL: norapupm 4HCIIa,
TPUTOHOMETPHYECKAS OKPY>KHOCTBb,
rpagycHas Mepa yIJla, BEIMYMHA YIJIa,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPHUUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHT€HC U
KOTaHT'€HC YIJIOB, MMEIOIIHUX MPOU3BOJIBHYIO
BEJIMYMHY;

- KaK BBINOJHATH apupMeTHUYecKue NercTBUs
C LIENIBIMU U PAllMOHAIBHBIMU YHCIIAMU;

- KaK BBITOJIHATH HECJIOXKHbBIE
peoOpa3oBaHUs  YUCIOBBIX  BBIPAXKEHHIH,
COJIEpKALIMX CTETEeHU Yucell, TUO0 KOPHU U3
YuCe, TU00 JorapuMbl YHCEIT;

- KaKk CpaBHMBaTh pAalMOHAIbHBIE YHCIIA
MEXIy CO00I;

- KaKk OLEHMBaTb M  CpaBHUBAThb C
paloOHaIbHBIMUA YHMCIAMU 3HAYEHUS LEJIbIX
CTEIEHEH 4ucell, KOPHEH  HaTypaabHOU
CTENIEHUM M3 4YHCel, JOrapupMoB 4UHCET B
IIPOCTBIX CIIydasix;

- cmocoObl  M300pakeHUsT TOYKAMH  Ha
YUCJIOBOM IIPSIMOM LIEJIBIE U PalOHAJIbHBIC

[IpaBuiIbHOCTH
BbIOOpa CcII0COO0B
pelieHus 3aaau
Pe3ynbraTuBHOCTH
MH(OPMALIMOHHOTO
MIOVICKA.

YMenue
dbopMynTupoBaTh U
OOBSCHSATH OCHOBHBIE
TTOHSITHSL.
O06001IeHE U
CUCTEeMATU3UPOBAHUE
3HAHUU.

[IpoBenenue

IIPAaKTUYECKUX 3AHATUH.
3amuTa NpakTHYECKUX

pabor.

AHanu3 pe3ysibTaToB
MPOBENCHUS
MPaKTHYECKUX padoT.

IIpoBenenue

MPAKTUYECKUX 3aHIATUH.
3amuTa NpakTUYECKUX

pa0or.

AHanu3 pe3yiapTaToB
IIPOBEICHUS
MPaKTUYECKHUX PadoT.
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qHca;

- cmocoObl  W300paKeHHWsl TOYKaMU  Ha
YHCJIOBOM TIPSMOW IeNbIe CTENICHH 4YHCET,
KOPHM HATypaJIbHOM CTENEHW W3 YHUCell,
JorapuMbl YACEIT B TIPOCTHIX CITyYasiX;

- KaK BBITIOJTHSATH HECJIOXKHBIS
npeoOpa3oBaHUs LEITBIX u JpoOHO-
paIMoHaTbHBIX OYKBEHHBIX BBIPAKCHUIA;

- Kak BBIpaXKaTh B MPOCTCUIIHMX CIy4asx W3
paBeHCTBA OJHY MEPEMEHHYIO Yepe3 APYyTHe;

- KaKk BBIUUCIATH B TMPOCTBIX  CIydasx
3HAYCHUS YHCIIOBBIX u OYKBEHHBIX
BBIPQKCHUH, OCYIIECTBISIT  HEOOXOIMMBIC
MOJICTAHOBKH W TIPpe0oOpa3oBaHMUS;

- KaKk u300paxkaTh CXEMaTHYECKH YTOJI,
BEJIMYHMHA KOTOPOTO BBIPKEHA B Tpaycax;

- KaK OIICHUBATh 3HAKU CHHYCA, KOCUHYCA,
TaHTeHCa, KOTAHI'CHCA KOHKPETHBIX YIJIOB.

YpaBHEHMSI U HEPABEHCTBA

- METO/Ibl PELIEHUS JTUHEHHBIX YPABHEHUN U
HEPABEHCTB, KBA/IPaTHBIX YPABHEHU;

- METOIBI PEHICHUS JIOTapU(PMUIECKIX
ypaBHeHu#i Buaa log, (bx +c)=du
MPOCTEUIINX HEpaBeHCTB Buaa log, X < d;

- METO/IbI PELICHMSI TI0KA3aTEIbHBIX
ypaBHeHuil Buaa a°** = d (rae d MOKHO
IIPEICTaBUTD B BUJE CTEIIEHU C OCHOBAHUEM
a) ¥ IpOCTEHIINX HEpaBeHCTB Buaa a* < d
(rae d MOKHO MIPEICTaBUTh B BUJIE CTEIIEHU C
OCHOBaHHEM a);

- IIPUMEPBHI KOpHEH MIPOCTEUILIETO
TPUTOHOMETPUUECKOTO YPaBHEHHUS BUAA: SIn X
=a, Ccos X =a, tg X =a, ctg X =a, Tae a -
Ta0JIMYHOE  3HAYE€HHE  COOTBETCTBYIOIIEH
TPUTOHOMETPUUYECKON (DYHKIIUU.

[IpoBenenue
IIPAKTUYECKUX 3AHATUH.
3amuTa NpakTUYECKUX
pabor.

AHanu3 pe3yabTaToB
IIPOBEACHUSA
MPAaKTUYECKUX paboT.

DOyHKINHU
- IOHSTHS: 3aBUCUMOCTh BETTUYHH, (QYHKITHS,

apryMeHT U 3HaueHue (QyHKIIH, 00JI1acTh
OTIpeJIeNIeHUs] 1 MHOKECTBO 3HAUCHHI
¢byHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk
GbyHKIMH, HYTH QYHKLIUHU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHNE HA
YHCIIOBOM ITPOMEXYTKE, YObIBaHHE HA
YHCIIOBOM NPOMEXKYTKE, HanOoJbIee n
HaMMEHblIIee 3HaUeHnue PYHKIIUN Ha
YHCIIOBOM ITPOMEXKYTKE, TEPHONYECKAS
GbyHKLUSA, TIEPHOL;

- IOHATHUSA: IIpsAMasi U oOpaTHas
MPONOPIMOHATLHOCTD JIMHEHHAs,
KBaJpaTU4Has, JJorapupmMudeckas 1
nokaszatesbHast QyHKIHH,

[IpoBenenue
MIPAKTUYECKUX 3aHATUH.
3ammTa NpakTHIeCKUX
pa0or.

AHanu3 pe3yiabTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.
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TPUTOHOMETPUYECKHE (PYHKIINU;

- rpaduKU JIEMEHTAPHBIX (GYHKUIUH: PSIMON
1 00paTHOM MPONOPIHMOHATBHOCTH,
JMHEWHOW, KBaAPATUYHOH, Torapu(hMUIECKOM
Y TIOKa3aTeNbHOU (DYHKITHH,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

- CIOCcOOBI COOTHOIICHUS TPpaUKOB
AJIEMEHTAPHBIX (QYHKIMNA: TPIMOH 1
00paTHO# MPONMOPIMOHATBLHOCTH, JTUHEHHOMH,
KBaJPaTUYHOM, JTOTapu(PMUIECKON 1
MOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUYECKHUX (PYHKIUIL C
(dbopMynaMu, KOTOPHIMU OHH 3a/1aHBI;

- KakuM 00pa30oM HaxXOIUTh IO rpaduKy
MpUOIMHKEHHO 3HAUYCHUS QYHKIIUU B
3aJIaHHBIX TOYKaX;

- KakuM o0pa3oM OMpeeNaTh Mo rpapuKy
cBOMCTBA (PyHKUIMHU (HYJIH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HAUOOJBIINE U HAUMEHbIIINE
3HAYEHHMS U T.I1.);

- TIOCTPOEHHUE A3CKU30B TpaduKoB (PyHKUIUU,
YIOBJIETBOPSIOLIMX IPUBEACHHOMY Habopy
yCIOBUI (mIpoMexxyTKu
BO3pacTaHusl/yObIBaHUs, 3HaUeHUE (QYHKIUU B
3aJJaHHOH TOYKE, TOYKH IKCTPEMYMOB H T.JI.).

OJIEMEHTHI MATEMATUYECKOT0 aHAIN3a

- TOHATHUSA: MPOU3BOAHAS (QYHKIUU B TOUKE,
KacaTelnbHast K rpaduxy byHKIIUH,
MPOU3BOIHAS (PYHKIINH;

- Kak ONpEeNeNATh 3HAUYEHUE MPOM3BOIHOMN
GYyHKIIMM B TOYKE IO  H300paKeHUIO
KacaTeJIbHOU K rpaduKy, MPOBEJEHHOH B 3TOM
TOUKE;

- CHOCOOBI pEIIeHUs HECIOXKHBIX 3aJay Ha
IIPUMEHEHHUE CBSI3U MEXIYy NPOMEKYTKaMU
MOHOTOHHOCTH U TOYKaMH 3SKCTpeMyMa
¢byHKIHY, c OJTHOM CTOPOHBI, u
MIPOMEXYTKAMH 3HAKOMOCTOSHCTBA U HYJSMU
MIPOU3BOIHOM ATON (PYHKIIUH - C IPYTOM.

CTaTUCTUKA M TCOPHSl BEPOSATHOCTEM, JIOTHKA
1 KOMOMHATOPHKA

- OCHOBHBIE ONUCATEIbHBIE XaPAKTEPUCTHKU
YHCJIOBOTO Habopa: cpenHee
apudmernueckoe, MeauaHa, HauOoIbllee U
HaMMEHbIIIEe 3HAYEHHNS,

- TIOHATHUSA: 9acTOTa U BEPOSTHOCTH COOBITHUSA,

CITy4aiHBII BBIOOD, OTIBITHI c
PaBHOBO3MOKHBIMU 9JICMCHTAapHbIMU
COOBITHSIMHY;

- KaK BBbIYUCIATH BCPOATHOCTU COOBITHI Ha
OCHOBC ImoacycTa 4uciia ucxoa0B.

IIpoBenenue
MIPAKTUYECKUX 3AHIATHH.
3amuTa NpakTHYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.

IIpoBenenue
MIPAKTUYECKHUX 3aHITHH.
3amuTa NpakTHYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.
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TekcroBble 3a1aun

- CIOCOOBI PElICHHs] HECIOKHBIX TEKCTOBBIX
3a/1a4 pa3HbIX TUIIOB;

- aHaJIn3 YCIIOBHSA 3ajauu, npu
HE0OXOIMMOCTH TIOCTPOEHUE ISl €€ PelleHus
MaTeMaTHYECKYIO MOJIETIb;

- Ui pelieHus 3agadyd  MHGOpPMAIUIo,
NpPEJCTaBICHHYI0O B BHJE TEKCTOBOM H
CUMBOJIbHOM ~ 3amucu,  cXeM,  Ta0uuil,
rarpamm, rpa)ukoB, PpUCYHKOB;

- NOyTH  JEWCTBUA 1O  QITOPUTMY,
CoJIep KalIeMyCsl B YCIIOBHH 3a]1a4H;

- METOAbl  HUCHOJB30BaHUS  JIOTHYECKHX
pacCyXIE€HUI NP PELICHUU 33/1a4U;

- Kak paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMU,
BbIOMpas W3 Bced WHPOpPMALUU, NaHHBIE,
HE0OXOIMMBIE I PEIICHUs 3a/1a4H;

- KaK OCYIICCTBISATh HECIIOXKHBIH TIepedop
BO3MOKHBIX ~PpEIICHWH, BBHIOMpas M3 HUX
ONTUMAJIbHOE 1o KPUTEPHUSIM,
chOpMYyIIMPOBAHHBIM B YCJIOBHH;

- Kak aHaJu3upoBaTh U MHTEPIPETHPOBATH
MOJTyYCHHBIE PEIICHHsI B KOHTEKCTE YCIIOBHSA
3a/1auu, BBIOMpATh pelIeHus, HE
MPOTHBOPEYAINE KOHTEKCTY;

- CIOCOOBI pelIeHus 3a7ayd Ha pacyer
CTOMMOCTH TTOKYIIOK, YCITYT, ITOE3/I0K  T.I1.;

- cnocoObl peleHHs] HECIOXHBIX 3a7auH,
CBSI3aHHBIX C  JIOJIEBBIM  YYacTHEM  BO
BJIaJICHUH bupmoit, HpEANpUSTHEM,
HE/IBIYKUMOCTBIO;

- KaK peuath 3a/ladd Ha MpPOCTbIe MPOIEHTHI
(cucreMbl  CKHMJIOK, KOMHCCMM) M  Ha
BBIUMCIIEHUE  CJOXHBIX  HPOIEHTOB B
pa3NMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U
UIIOTEK;

- KaK pemath TpaKTHYECKHWe  3aJaqyH,
TpeOyIOoIIe UCTIOIb30BAHUS

OTPHIIATENIEHBIX YHCEN: Ha OmpeesieHue
TEMIIepaTypbl, Ha OIpEJeNICHHE IOJOKEHHS
Ha BPEMEHHOM ocH ([0 Hallel 3pbl U THocie),
Ha JBMKEHUE JICHEKHBIX CpeZCTB
(mpuxon/pacxon), Ha orpezeneHne
TITyOUHBI/BBICOTHI U T.I1.;

- TOHATHE MacmTaba Uil HaXOXKICHHS
paccTossHMH M JJIMH Ha KapTaX, IUIaHax
MECTHOCTH, IJIaHAX MOMEIICHUM, BBIKPOMKAX,
npu paboTe Ha KOMIBIOTEPE U T.I1.

[IpoBenenue
IIPAaKTUYECKUX 3AHATUH.
3amuTa NpakTHYECKUX
pabor.

AHanus pe3ynbpTaToB
IIPOBEICHUS
IPAKTUYECKHUX padoT.
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l'eomerpus
- IIOHATHUA: TOYKAa, HpSIMaSI, IINIOCKOCTH B
MIPOCTPAHCTBE, napajuieIbHOCTh u

MIEPIEHIUKYIISIPHOCTD IIPSMBIX U IIJIOCKOCTEM;
- OCHOBHBIEC BHJbI MHOTOI'PAaHHUKOB (IIpHU3Ma,
NIApaMUJa, IPSMOYTOJIbHBIN NapauIeIICUIE,
Ky0);

- U300paxkaTh U3ydaemble QUTypbl OT PYKH U

C IPUMEHEHUEM  IPOCTHIX
MHCTPYMEHTOB;
- NPUMEHEHUE TEOPEMBI

uryp;

- QopMynbl  HaXOXACHUS
IIOIMIAZeH  MOBEPXHOCTEH
MHOTOTPaHHHKOB;

- OCHOBHBIC BHIbI TCJI BpallCHUSA (KOHYC,

IAHID, chepa u map);
- Qopmynsl  00BEeMOB U

1 TCJI BpallICHUA.

YCPTCIKHBIX

[Tudaropa mnpu
BBIYHCIICHUH JJIEMEHTOB CTEPEOMETPUUYECCKUX

00beMOB U
MPOCTEUIIINX

IIomaaeu
MMOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAaHHUKOB

BekTophbl 1 KOOpAUHATEI B IPOCTPAHCTBE

- IIOHATUA
IIPOCTPAHCTBC,

JIEKapTOBBIX

- KaK HaxOJUTb KOOPAWHATBHI BEPIINH KY6a n

MMpAMOYT'OJIBHOTO IapaJuICIICIIUIICAa

KOOpAWHAT B

[IpoBenenue
IIPAaKTUYECKUX 3AHATUH.
3amuTa NpakTHYECKUX
pabor.

AHanus pe3ynbpTaToB
IIPOBEICHUS
IPAKTUYECKHUX padoT.

IIpoBenenue
IIPAKTUYECKUX 3aHATU.
3amuTa NpakTUYECKUX
pa0or.

AHanu3 pe3yapTaToB
IIPOBEICHUS
MIPAKTUYECKHUX PadoT.

Jluunocmmuoie pe3yiobmanibl

Kpumepuu OUEHKU

Memoowt oyenku

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

- IIpaBunbHOCTH BBIOOpA
Croco0O0B pelIeHUs 3a71a4;

- pe3yNIbTaTUBHOCTD
MH(}OPMALIMOHHOTO MTOKCKA;
YMEHHE MTPOBOIUTH OLEHKY
nHpopManuu;

- ymeHue GopMyaupoBaTh U
OOBSCHITH OCHOBHBIC
CBOWCTBA, TEOPEMBI,
MPaBUIIA;

- YMEHHUE CPaBHUBATH,
000011aTh, CTPOUTH
JIOTUYECKUE
YMO3aKITIOYCHHUS, IeTaTh
BBIBO/JIBI;

- pa3BHBaTh TBOPUYECKHE
CIOCOOHOCTH.

-Beimonnenue
CaMOCTOSTEIBLHBIX u
KOHTPOJIbHBIX paboT;
-BBIIIOJTHCHHE
YOPaXXHEHUH, JTOMAIIHUX
3aJlaHuM;

-TMIOATOTOBKA TMpE3eHTaLUH,
JTOKJIaJI0B, pedepaToB;

- TeKYIIUH KOHTPOJIb B
(dbopme: ycTHOTO Ompoca,
3aLIUThI TPAKTHYECKUX
3aJlaHUA, TBOPYECKUX
paboT, MHIAMBUAYATBHBIX U
TPYIIIOBBIX 3aJaHU;

- BBITMIOJIHEHUE
MPaKTUYECKHUX padoT;

- IPOBE/ICHUE
TECTUPOBAHUS
-BBITIOJTHEHUE
9K3aMEHAIIMOHHON PabOTHI
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