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PACCMOTPEHO
[TLK o6mieoOpazoBaTenbHbIX,
MaTEeMaTHYECKHUX
U OOIIMX €CTECTBEHHO-
HAYYHBIX JTUCIUTUINH
[TpoTokon Ne 9
«13 » mas 2022 1.

/®enoposa U.B. /

Pabouas nmporpamma yuebnoit qucuurummnst [1/1.01 «MaremaTikay pa3paboTaHa Ha OCHOBE:

I. [IpumepHoil mporpammsel 0011€00pa30BaTENbHON y4eOHOW IUCHUIUIMHBL «MaremaTHka:
anrebpa W Hayajga MaTeMaTHYeCKOro aHaju3a; TeoMeTpus» Jis  IpodhecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3aluid,  peKoMeHAoBaHHOW  dDenepabHBIM  T'OCYIapPCTBEHHBIM
ABTOHOMHBIM yupexaeHueMm «DeaepanbHblii HHCTUTYT pa3Butus oopazoBanus» (PI'AY «DUPOy)
B KayecTBE MPUMEPHOM MporpamMmbl Uil peau3allid OCHOBHOM  IpodeccroHalIbHON
oOpazoBarensHoil mporpammbl CIIO Ha 06aze ocHOBHOro o0miero oOpazoBaHUsl C IMOJY4YCHHUEM
cpennero obmero obopasoanus (I[Iporokom Ne 3 ot 21 wmroms 2015 T. PerucrpanmoHHbI HOMED
peren3uu 377 ot 23 utons 2015 r. OIT'AY «DUPOy»);

2. IlpumepHOIl OCHOBHOH 00pa30BaTEIBHON MPOTPaMMBI CPEAHEro OOIero oOpa3oBaHUs,
0I00OpeHHOM pemeHneM (QeAepaTbHOr0 y4eOHO-METOIUYSCKOT0 OOBECIUHEHHUS TI0 00ImemMy
obpazoBanuto (IIpotokon Ne 2/16-3 ot 28 urons 2016 r.);

3. B cootBercTBHM ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM 110
npodeccuu cpennero npodeccuoHanbHoro oopazosanus 08.01.26 Mactep 1m0 peMOHTY U
00CITy’)KUBAaHUIO HMHKEHEPHBIX CUCTEM >KWIMITHO-KOMMYHAJIBHOTO XO35HCTBA, YTBEPKAECHHOTO
npukazoM MunucrepctBa oopazoBanus U Hayku P® ot 09 nexabps 2016 1. Ne
1578.(3apeructpupoBano B Muntocte P® 23 nexabps 2016 r. Peructpanmonnsiit Ne 44915).

4. YuebHoro miuana o npogeccun 08.01.26 Mactep mo peMOHTY U 0OCTY>KUBAaHUIO WH)KEHEPHBIX
CUCTEM KWIMIIIHO-KOMMYHAJIbHOTO X0341CTBa , yTBepKIeHHOoro 16 urons 2022 rona, Ne 250-ox

Opranuzanus-pazpadotuuk: ['BIIOY MO «31eKTpoCcTanbCKuil KOIIEIK

Pazpabotunk: ®enoposa Nura BanepreBHa
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1. TACIIOPT MMPOTI'PAMMBI YYEFHOU JUCHUILJIAHBI
II1.01 MATEMATHKA

1.1. O6s1acTh NPpUMEHEHHUS IPOrPaAMMBbI

Pabouas mporpamma oGmieoOpa3zoBarensHoi yueOHo# aucuurumabl [11.01 «MaremaTtukay
npeJHa3HaueHa s W3y4YeHHs] AMCUUIUIMHBI TPH peaju3alid 00pa3oBaTEIbHOM IMPOrpamMMbl
cpenHero oOmero oOpa3oBaHusi B IpeAeliax OCBOSHHS OCHOBHOW mpodeccHoHaIbHON
obpazoBarensHoii mporpammel CIIO (manee — OIIOIT CIIO) Ha 06a3e OCHOBHOTO OOIIETO
00pa3zoBaHus PH MOATOTOBKE KBaTU(UIUPOBaHHBIX padounx u ciayxamux (ITTTKPC).

B pabouyro mporpammy obmieoOpazoBaTenbHOM  ydueOHOW — awmcummuiuHbl  [1/1.01
«MareMaTuka» BKJIIOYEHO COJIEp>KaHUE, HAMpaBICHHOE Ha (QOpPMHUpPOBaHUE Yy OOYYaAIOIIUXCS
KOMITETEHIIHI, He00X0AUMBIX 115 KadecTBeHHOTro ocBoeHust OITOIT CIIO — nmporpamMMbl HOATOTOBKH
(ITTTKPC) Ha 6a3e ocHOBHOTO 00I1IeT0 00pa30BaHMs C MOJYUYEHUEM CPEIHETO 00IIero 0Opa3oBaHus.

1.2. MecTO IMCUMILUIMHBI B CTPYKTYP€e OCHOBHOM NpogecCHOHATBHOMH 00pa3oBaTe/bHOI
NMPorpamMMbI:

VYueOnas aucuumnuna [1J].01 «MaremaTikay siBisieTcs y4eOHbIM IIPeIMETOM 00s3aTeIbHON
npenMeTHoit oomactu «Maremarukay @I'OC cpennero oomero oopasoBanus. YdeOHas TUCIUTUTHHA
IT1.01 «MaremaTuka» usydaercs B o01ieodpazoBarenbHoM Lukie yueonoro riana [IOOIT CIIO na
0a3e OCHOBHOTrO 00IIero 0Opa3zoBaHUs C MOIy4YeHHEM cpeaHero obmero obpazosanus [MITKPC. B
yuebHOM maHe [IIIKPC yueOnas mucuumnuua I1J[.01 «MaremaTuka» BXOJUT B COCTaB OOMIMX
0011e00pa30BaTENbHBIX yYEOHBIX IUCHMIUIMH, (HOPMUPYEMBIX H3 00s3aTENBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmiero odbpazopanus, ais npodeccuit u cneruanpHocte CI1O. s
npodeccuu CI1O: 08.01.26 Mactep no peMOHTY U 00CTY>KUBAaHUIO MHKEHEPHBIX CUCTEM YKHIIUIITHO—
KOMMYHAJIbHOTO  XO3fHCTBA M3 MepedyHs mnpodeccuii W  CHEHHATBHOCTEH  CPEeIHEro
npoeCCHOHATBPHOTO 00pa3oBaHUsl BBIOPAH TEXHOJIOTHYECKUN MNpoduib TpodeccnoHaTHLHOTO
o0Opa3oBaHusl.

1.3. Hean U 321244 JAUCHUIUVIMHBI — Tpe0OBaHUsI K Ppe3yJbTaTaM OCBOeHHS
JUCIHMIIIMHDBI:

Conepxanue mporpaMmsl «MaTeMaTHKay HAIPABIICHO HA JOCTHKCHHE CIICTYIOIIX

neJjeu u 3axav:

- obecrnieueHre cPOPMUPOBAHHOCTH MPEICTABICHUN O COIMAIBHBIX, KYIbTYPHBIX U UCTOPUUECKHUX
dakTopax CTaHOBJICHUS MAaTEMATHKHU;

- obecrieuerre C(HOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYCCKOTO W MaTeMaTHYECKOTO
MBIIUICHHUS;

- obecrnieueHue c(HOPMHUPOBAHHOCTH YMEHMHM NPUMEHSATH IIOJIyYEHHbIE 3HAaHUS TPU PELICHUU
pa3IMYHBIX 33724,

- obecnieyeHne chOpPMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YacTH OOIIEUeTOBEYECKON
KYJIBTYPbI, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OIMUCHIBATH

N U3y4aThb pCAJIbHBIC ITPOLCCCHI U SABJICHUS.

B pesynbraTe ocBoeHHs 001meoOpa3zoBaTeNbHON ydeOHOUM mauctumiuHbl [1.01  «Maremarukay
00yJaromuics TOJDKEH JIOCTUYb CIICAYIONINX Pe3yabTaToB:

* TUYHOCMHBIX:

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHHUBEPCATHHOM SI3bIKE HAYKH, CPEIICTBE
MOJIETTUPOBAHHUS SIBJICHUI M TTPOLIECCOB, UAEAX U METOJIaX MAaTEeMaTUKH;

— MOHUMAaHKe 3HAUMMOCTH MaTeMaTHKH I HAyYHO-TEXHUYECKOro Iporpecca, chopMHUpOBaHHOCTD
OTHOIIICHUS K MATEMAaTHKE KaK K 9aCTH OOIIEYeIOBEUECKON KYJIbTYPhI Uepe3 3HAKOMCTBO C HCTOPHEH
pPa3BUTHS MAaTEMaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX UJIEH;



— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUsS, alrOPUTMUYECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIILJIEHUS Ha YPOBHE, HEOOX0IMMOM Ui Oyayiied npodeccuoHaibHON
JESITEIIbHOCTH, JUTSI IPOJIOJIKCHHSI 00pa30BaHUs U caMO00pa3oBaHUS;

— OBJIQJICHHE MAaTeMAaTUYECKUMU 3HAHUSIMA M YMEHUSAMHU, HEOOXOIMMBIMH B MTOBCEHEBHON KU3HU,
JUTSE. OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AMCIMIUIMH W JUCHUIUIMH TPOPECCHOHATHHOTO
LUKJIa, JJIs oJlydeHus: 00pa3oBaHusl B 00JIACTSAX, HE TPEOYIOMIMX YriayOJIeHHONH MaTeMaTH4ecKoi
MOATrOTOBKHU;

— TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA MPOTSHKEHUHU BCer
JKU3HHM; CO3HATENIbHOE OTHOIIEHHE K HENPEepPhIBHOMY OOpPa30BaHUIO KAK YCJIOBHIO YCHEHIHON
npodeccnoHanbHOM U 0OLIECTBEHHOMN AESITeTbHOCTH;

— FOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITEIILHOW TBOPUECKOH M OTBETCTBEHHOMN JCSITEITLHOCTH;

— TOTOBHOCTb K KOJUIEKTHBHOW palboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,
0OIIECTBEHHO TOJIE3HOM, yUeOHO-HUCCIIeIOBATEILCKON, POSKTHOW U APYTUX BUJIAX JIEATEIHHOCTH;
— OTHOULIEHHE K MPOPECCHOHATBHON AESITETbHOCTH KaK BO3MOXXHOCTH yYacTHs B PELICHUH JTMYHBIX,
0OIIECTBCHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;

* Memanpeomemnplx:

— YMEHHME CAMOCTOSITEIBHO OINPEAEIATh eI ACATEIBHOCTH U COCTABIIATH IUIAHBI JACSATEIbHOCTH;
CaMOCTOSTENIbHO OCYILIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIE€ATEIbHOCTD; UCIIOIb30BAThH
BCE BO3MOJKHBIE PpECYpPChl JUISl JOCTHKEHHUSI TMOCTABJICHHBIX LEIECH M pealu3alid IUIaHOB
JESITEIbHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHH B PA3TMYHBIX CUTYAIUX;

— YMEHHE MPOJYKTUBHO OOINATHCSA M B3aWMOJICHCTBOBAThH B MPOIECCE COBMECTHOW JCSITEIBLHOCTH,
YUUTHIBATh MO3UILIUU APYTUX YIACTHUKOB JESTEIBHOCTH, 3((HEKTUBHO pa3peniaTb KOHPIUKTHI;

— BIIQJICHUE HABBIKAMU MMO3HABATEIBHOM, YU€OHO-UCCIIEI0BATENLCKOM U MPOEKTHON AESITEIIbHOCTH,
HABBIKAMHU pPa3pelIeHus] MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY IIOUCKY
METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHECHHUIO PA3JIMYHbIX METOJOB ITO3HAHUS,

— FOTOBHOCTH ¥ CHOCOOHOCTH K CAMOCTOATEIbHOM HHPOPMAIIHOHHO-TI03HABATEIHHON JIEATEIBHOCTH,
BKJIIOYAsT YMEHUE OPHUEHTHUPOBATHCS B PANIMUHBIX HCTOYHHUKAX WHGOpPMAIUU, KPUTUYECKU
OIICHMBATh U UHTEPIIPETUPOBATh MH(POPMAIIHIO, TOTYIaeMYIO U3 PA3TMUYHBIX UCTOYHHKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMM: YMEHUE SICHO, JIOTUYHO W TOYHO HU3J1araTh CBOIO TOUKY 3PEHUS,
HCIIOJIb30BAaTh AJICKBATHBIE SI3bIKOBBIE CPENICTBA;

— BJIaJICHUE HaBbIKAaMHU IO3HABATEJIbHOM pediieKcHM KaK OCO3HAHMsI COBEPIIAEMBIX NIEWCTBUH U
MBICIIUTEIIBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPaHULl CBOErO 3HAHWUSA U HE3HAHUS,
HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEJCTB I UX JIOCTUKECHUS;

— LENeYCTPEeMJICHHOCTh B TIOWCKAX M TMPHUHSATHH PEIICHUN, COOOpa3UTENbHOCTh M HUHTYHIIHS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPECTABICHUI; CIOCOOHOCTHh BOCIIPUHUMATH KPACOTY M TAPMOHHUIO
MHUpa;

* npeoMemHuIX:

— chopMHpOBAaHHOCTH TPEJCTABICHUM O MaTeMaTHKe KaK YacTHU MHPOBOW KYIbTYPHl U MECTE
MaTeMaTUKHd B COBPEMEHHOW NMBIJIM3AIlMH, CHOCO0AX OMUCAHUS SBJICHHM pealbHOTO MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

— cpOpPMHUPOBAHHOCTh TPEACTABICHUN O MAaTEeMaTHYECKUX TOHATHSX KaK Ba)XHEHIINX
MaTeMaTUYECKUX MOJENAX, MO3BOJIAIOLIMX ONUCHIBATh M M3ydaTh Pa3HbIE MPOLIECCHl U SIBJIICHUS,
MMOHUMaHUE BO3MOKHOCTH aKCUMOMATUYECKOTO MOCTPOEHUS MAaTEMAaTUUYECKUX TEOPUH;

— BIIAJICHUE METOJaMH JOKA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX NPUMEHATH, IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXKJCHHS B XOJ€ PEIICHUS 3a/1a4;

— BIJIAJICHUE CTAHAAPTHBIMU [PUEMAMU PEIICHUS PALUMOHAIBHBIX W  HUPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpPAaBHEHWA M HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM, B TOM YHUCIE ISl MIOMCKA IIYTH PELICHUS U
WJUTIOCTPALIMM PEIICHUS YPAaBHEHUN U HEPABEHCTB;

— c(hopMHPOBAHHOCTh TPEACTABICHUNA 00 OCHOBHBIX MOHSTHUSX MATEeMAaTUYECKOTO aHaIn3a M HX
CBOMCTBax, BJIAJCHUE YMEHHEM XapaKTepu3oBaTh TNOBeACHUE (YHKIWMA, HCIOIH30BAHNE
MOJIYYECHHBIX 3HAHUW JIJIs ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;



— BJIaJICHUE OCHOBHBIMU MOHATUSMU O TUIOCKUX M IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, UX
OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHHUS PACIO3HaBaThb IeOMeTpUYeckue (QUrypsl Ha
yepTexax, MOACISIX U B peallbHOM MHUPE; IPUMEHEHNE U3yYCHHBIX CBOHCTB FT€OMETPUIECKUX (PUTYD
1 GOopMyJI AJIs pelIeHusl TeOMETPUUYECKHX 3aa4 U 3aJau C IPAKTUYECKUM COZIEPKaHUEM;

— c(hOpMHUPOBAHHOCTh MPEACTABICHUIA O TMPOLECCaX M SBICHHUAX, MMEIOMIUX BEPOSTHOCTHBIN
XapaKkTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B PpEalbHOM MHPE, OCHOBHBIX IOHSTHSIX
AJIEMEHTApHON TEOPUM BEPOATHOCTEN; YMEHMM HAXOJUTh U OLEHUBATh BEPOSITHOCTU HACTYILICHUS
COOBITUIl B MPOCTEMIIMX MPAKTHUYECKUX CUTYallUsIX MU OCHOBHBIE XapaKTEPUCTUKU CIydalHBIX
BEJIMYUH;

— BJIaJICHHE HAaBBIKAMU MCIIOJIb30BaHU TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PEIICHUH 3a/1a4.
BbInyCKHUK 10/17K€H 3HATh:

DJIEMEHTBI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

- TIOHATHA: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, IIOJIMHOXKECTBO, IIEPECEUEHUE U
00bEeIMHEHNE MHOXKECTB, YUCIIOBBbIE MHOXKECTBA Ha KOOPIMHATHOM MPSIMO, OTPE30K, HHTEPBAL;

- IOHATUS: YTBEPXKACHNUE, OTPULIAHUE YTBEPKICHUS, ICTUHHBIE U JIO)KHbIE YTBEPIK/ICHUS, IPUUNHA,
CJIEZICTBHE, YACTHBIN CiTydail 00Iero yrBepx/aeHus, KOHTPIPUMED;

- KakuM oOpa3oM HaxoJATCs NEepecedeHHs U OObEIUHEHHS JBYX MHOXKECTB, IMPEACTaBICHHBIX
rpauyecKy Ha YUCIOBOH MIPSAMO;

- KaKuM 00pa3oM CTPOUTCS Ha YUCIIOBOM MPSAMOM MOJMHOKECTBO YUCIOBOIO MHOKECTBA, 3aJaHHOE
IIPOCTEHILNMH yCIOBUIMU;

- KaKUM 00pa3oM pacro3HarOTCs JIOKHBIE YTBEPXK/IEHUS, OLIMOKHU B PACCYKIEHUSIX, B TOM UHUCIE C
MCII0JIb30BaHNEM KOHTPIIPUMEPOB.

Yucna v BeIpaxeHUs

- TOHATHSA: LEJ0€ YUCIO, JEIMMOCTb 4YHCEN, OOBIKHOBEHHas JpoOb, JAecATHUYHas ApoOb,
palMoHaIBFHOE YHCIO, MPHOMMKEHHOE 3HAYE€HWE YHWCIa, YacTh, AOJS, OTHOIICHWE, IMPOLEHT,
HOBBIIIEHUE U TIOHM)KEHUE Ha 33/1aHHOE YHCIIO MPOLIEHTOB, MaclITal;

- TIOHATHS: JIOTapU(M YHCIa, TPUTOHOMETPHUIECKAss OKPYKHOCTh, TPaJlyCHas Mepa yIia, BeTMYnHA
yriaa, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHUHYC, KOCHHYC, TaHI'€HC U
KOTaHT€HC YIJIOB, UMEIOIINX IPOU3BOJIbHYIO BETUUHHY;

- KaK BBIMOJHATh apu(pMeTHUECKUE JEHCTBUS C LEIBIMHU U PAllMOHATIBHBIMU YHCIAMU;

- KaK BBIIIOJIHATDH HECJIOXKHBIE TPEOOPA30BaHMSI UNCIIOBBIX BBIPAXKEHUHN, COJIEPIKALIX CTEIIEHHU YHCEl,
1100 KOPHHU U3 Yucel, TnOo orapudMel Yrcesm,;

- KaK CpaBHUBATh pallOHalIbHbIE YHCIIa MEXKIY cO00ii;

- KaK OLICHMBAaThb M CPaBHUBATh C PALMOHAJIBHBIMM UYWCIIAMH 3HAUYEHUS LENbIX CTEIEHEH 4YHCEl,
KOpHEW HaTypaJIbHOM CTENEHU U3 YHCEJI, IOTapU(PMOB YHCEI B IPOCTHIX CIy4asx;

- criocoObl N300pa’keHMs TOUKAMHU Ha YMCIIOBOM MPsIMOH LIeJIble M pallMOHATIbHBIC YUCIIA;

- CI0CcO0bI N300paKeHUsI TOUKAMH Ha YMCIIOBOM MPSIMOM 1I€JIble CTENIEHH YHCEeNl, KOPHU HaTypallbHOM
CTETIEHU U3 YHUCEJI, Jorapu(Mbl YUCEI B IPOCTHIX CIyYasx;

- Kak BBIMOJHATh HECJOXHBIE MPeoOpa3oBaHUs LENbIX U JPOOHO-pAllMOHANBHBIX OYKBEHHBIX
BBIPAKECHMUI;

- KaK BbIpakaTh B MPOCTEHIINX CIIy4asX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Uepe3 ApYyTHe;

- KaK BBIYMCIIATH B MIPOCTHIX CIIydasiX 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISI
HE0OXO0IUMBIE MTOJICTAHOBKH U NMpeoOpa3oBaHMUs;

- KaK M300pakaTh CXEMAaTUYECKU yIrojl, BEIMYMHA KOTOPOTO BRIpa)KEHA B Ipajycax;

- KaK OLIEHHMBATh 3HAKH CHHYCA, KOCUHYCAa, TAHT€HCA, KOTAHI'€HCAa KOHKPETHBIX YIJIOB.

YpaBHEHMS ¥ HEPABEHCTBA

- METO/Ibl pelIeHUs] TUHEHHBIX YPaBHEHUN U HEPABEHCTB, KBAIPATHBIX YPAaBHEHU;

- METOBI pelieHus JorapuMuiueckux ypaBHeHHi Buja loga (bx + ¢) = d u nmpocTeimmx
HepaBeHCTB B log, x < d;

- METO/Ibl pELICHUs I10Ka3aTeIbHbIX YPABHEHUI BHJA a d (rne d MOXXHO MpeICTaBUTh B BUJIE
CTEMEeHH C OCHOBAHUEM a) U MPOCTeHIInX HepaBeHCTB BHja a* < d (rae d MOXKHO MpecTaBUTh B
BU/JIE CTEIIEHU C OCHOBAHMEM a);

bx+c —



- IPUMEPHI KOPHEH MPOCTEHIIIEro TPUrOHOMETPHUECKOTO YPAaBHEHHSI BHJIA: Sin X = a, COS X = a, tg X
=a, ctg X = a, r1Ie a - TabJIMYHOEe 3HaYeHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (PYHKIIUH.
DyHKIMU

- IOHATHS: 3aBUCUMOCTD BEJTMYUH, (DYHKIUS, ApIYMEHT U 3HaueHue (pyHKINH, 00JIacTh
OTIpeIeJIeHUs] 1 MHOXKECTBO 3HaUCHUH (pyHKIMH, TpaduK 3aBUCUMOCTH, rpaduK QyHKIIMH, HYIH
GbyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTaHHE HA YHCIIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM MTPOMEKYTKE, HAaHOOJIbIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIUU HA YHCIOBOM
MPOMEXKYTKE, Iepuoanueckas GyHKINs, IEPUOS;

- IOHATUS: TIpsAMasi U 00paTHas MPOMOPIMOHAIBHOCTD JIMHEHHAsA, KBapaTUYHAs,
norapudmuueckas u nokazatesibHasg QyHKIUU, TPUTOHOMETPUYECKHE (PYHKIINU;

- Tpad UK dJIEMEHTapHBIX QYHKUIUI: MPsSMON 1 00paTHOM MPONOPIMOHATLHOCTH, TMHEHHOH,
KBaJAPaTUYHOM, JIOTapu(PMUIECKON U MOKa3aTeIbHON (QYHKIIUNA, TPUTOHOMETPUUYECKHUX (DYHKITHIA;

- c10coOBI COOTHOIICHUS TPA(PUKOB AIIEMEHTAPHBIX (DYHKIMNA: IPSIMOM U 0OpaTHOM
MIPOMOPIIMOHAIBHOCTH, JTMHEHHOM, KBAAPATUYHOM, JTIOTapU(PMUIECKON U IMOKa3aTeIbHON (YHKITUH,
TPUTOHOMETPHUYECKUX (YHKIUH ¢ HopMyTamMu, KOTOPEIMH OHH 33]1aHBbI;

- KaKuM 00pa3oM HaXxOUTh 1O TpaduKy NPUOIMIKEHHO 3HaYEHUS (GYHKIIMH B 33/IaHHBIX TOYKAX;

- KakuM 00pa3oM OmNpeAessaTh 1Mo rpaduKy cBoiicTBa (yHKIMH (HYIIH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAaMOOJIbIIINE M HAUMEHBIINE 3HAYEeHUS U T.I1.);

- TIOCTPOCHHUE ICKU30B IpauKOB (DYHKIMH, YIOBJIECTBOPSIOUINX MPHBEICHHOMY HA0OPY YCIOBHIA
(MpOMEKYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHUE (PYHKIIMH B 33JJaHHOW TOYKE, TOUKH IKCTPEMYMOB
U T.J.).

DJIEMEHThl MATEMAaTUYECKOT0 aHaTN3a

- TIOHATHS: TMPOHM3BOJIHAS (YHKIHMH B TOYKE, KacaTelbHas K Tpapuky (QYHKIUHU, TPOU3BOTHAS
byHKIUY;

- KaK ONpeleNsiTh 3HAYCHHWE MPOU3BOJHON (YHKIUHU B TOUKE MO HU300paKEHUIO KacaTelbHOU K
rpaduky, IpoBeeHHON B 3TON TOUYKE;

- CIOCOOBI pELIEHUS  HECIOKHBIX 3aJad Ha I[PUMEHEHHUE CBSI3U MEXIy I[POMEXYTKaMu
MOHOTOHHOCTM M TOYKaMM OJKCTpeMyMa (QYHKIHMH, C OJHOM CTOPOHBI, M TNPOMEXYTKaMH
3HAKOMOCTOSIHCTBA U HYJISIMU IPOU3BOJHON 3TON (QYHKIUH - C APYTOM.

CraTHcTuKa U TEOpUs BEPOATHOCTEH, JOrvKa 1 KOMOMHATOpUKa

- OCHOBHBIE OITMCATENIbHbIE XapaKTEpUCTHUKU YHUCIOBOIO Habopa: cpeaHee apupMeTHyecKoe,
Me/naHa, HauOoJIbllIee U HauMEHbIIee 3HAYeHHUS;

- TIOHATHUS: YacTOTa M BEPOSITHOCTh COOBITHUS, CIy4ailHbI BBIOOP, ONBITHI C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITUSMU;

- KaK BBIYUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETA YUCIIA UCXOJIOB.

TekcToBble 3aaun

- CIIOCOOBI pPelIeHUs] HECIOKHBIX TEKCTOBBIX 3a7a4 Pa3HbIX TUIIOB;

- aHaJU3 YCJIOBUSA 33/a4M, IPU HEOOXOJUMOCTH IMOCTPOEHHUE Ui €€ PELICHHS MaTeMaTHYeCKYIo
MOJIETIb;

- 17151 peleHus 3a1aui HHPOpPMaINIo, IPEICTAaBIEHHYIO B BUJIE TEKCTOBOM U CUMBOJILHOM 3alluCH,
cxeM, Tabnul, 1uarpamm, rpa)ukoB, pUCyHKOB;

- IIyTH JEHCTBUS MO AITOPUTMY, COJIEPKALIEMYCS B YCIIOBUH 3a7a4u;

- METO/Ibl UCTIOJIb30BaHUSI IOTUYECKUX PACCYKICHUN IPU PEIICHUH 3aauu;

- KaK paboTaTh ¢ N30BITOYHBIMH YCIOBUSMH, BBIOMpAs U3 Bcel HH(OpMAIINH, TaHHbIE, HEOOXOMMBbIe
JUISL pEeIlIeHus 3a/1a4H;

- KaK OCYILECTBJIATh HECTIOXKHBIHN 1epedop BOSMOXKHBIX pelleHuil, BEIOMpas U3 HUX ONTUMAIbHOE I10
KpUTEPUSIM, CHOPMYINPOBAHHBIM B YCIOBHH;

- KaK aHaJIM3UpPOBaTh U MHTEPIPETUPOBATH IOJYUYECHHBIE PEIIECHUS B KOHTEKCTE YCIOBUS 3a/ayM,
BbIOMpATh pElIeHUs], HE IPOTHUBOPEYALIE KOHTEKCTY;

- CIIOCOOBI peleH s 3a/Jaul Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, TTO€3/10K U T.I1.;

- CIIOCOOBI PELIeHHs] HECTIOKHBIX 3a/1a4H, CBSI3aHHBIX C J0JEBBIM y4acTHEM BO BIIaJICHUH (HUPMOI,
IPEIIPUATHEM, HEABH)KUMOCTBIO;




- KaK pemarb 3a7adyd Ha IMPOCTbIE IPOLEHTHI (CUCTEMBI CKMJIOK, KOMHUCCUHU) M Ha BBIYHCICHHE
CJIOKHBIX MPOLIEHTOB B PA3JIMYHBIX CXEMAX BKIJIAJI0B, KPEUTOB U UIOTEK;

- KaK peuaTh NpakTUYECKUE 3a7a4uu, TPEOYIOLIUE UCTIONb30BaHMs

OTPULIATEJIBHBIX YMCEN: HAa ONIPEIECIICHNE TEMITEPATYPhl, HAa ONPEIEICHUE MOJ0KEHUS HA BPEMEHHOU
ocH (10 HalIeH pbI U MOCTE), Ha IBUKEHUE ACHEKHBIX CPEJCTB (IIPUXOJ/pacxo/), Ha ONpeIeIeHNe
TJTYOUHBI/BBICOTHI | T.I1.;

- IOHATHE MaclITa0a JUIsl HaXOXACHUS PacCTOSIHUM U JJIMH Ha KapTax, IIaHaX MECTHOCTH, IIaHax
MOMEIEHUH, BBIKpOIKaX, Ipu paboTe Ha KOMIIBIOTEPE U T.II.

I'eomeTpus

- IOHATHUSA: TOYKA, MpsAMas, INIOCKOCTh B MPOCTPAHCTBE, NApaUICIbHOCTh U NEPHEHAUKYIIPHOCTh
IIPSAMBIX U IIJIOCKOCTEM;

- OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUJIa, MPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

- n300pakaTh U3y4aeMbie GUTYPHI OT PYKU U C IPUMEHEHHEM MPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB,;
- mpuMeHeHue Teopemsl [Indaropa npu BeIUKMCICHUN JIEMEHTOB CTEPEOMETPHUUECKUX (QUTYD;

- (hopmybl HaxOXk1€HUsE 00BEMOB U IUIOLIA/IeN TOBEPXHOCTEN MPOCTEUIINX MHOTOTPaHHUKOB;

- OCHOBHBIE BHUJIBI T€J BpallleHus (KOHYC, HIUIUHAP, cepa U map);

- (popmyIibl 00BEMOB U TIJIOMIAICH TOBEPXHOCTEN MPOCTEUIIINX MHOTOTPAHHUKOB M TEJI BPAIICHUSI.
BeKTOpbl M KOOPAMHATHI B POCTPAHCTBE

- IOHATHS IEKAPTOBBIX KOOPJIMUHAT B IPOCTPAHCTBE;

- KaK HaXOJUTh KOOPJMHATHI BEPUINH Ky0a 1 MPSMOYTOJIbHOTO MapalieNenuneaa

BbInyCKHUK 10/12K€H YMeThb:

DJIEMEHTHI TEOPUU MHOKECTB U MATEMaTUYECKOH JIOTUKH

- OnepupoBaTh Ha 0a30BOM YPOBHE HOHSTUSIMH: KOHEYHOE MHOXECTBO, AJIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, IIEpeceYeHne U 00beIMHEHNE MHOKECTB, YHCIOBbIE MHOXKECTBA HA KOOPAMHATHOMN
IIPSIMOM, OTPE30K, MHTEPBAI,;

- OTIepUpPOBATh Ha 6230BOM yPOBHE MOHATHSAMU: YTBEPKICHHUE, OTPUILIAHUE YTBEPKACHUSI, UCTHHHbBIE
U JIOKHBIC YTBEPXKACHUWS, NpPUYHMHA, CIIEJCTBHE, YaCTHBIA CIy4aid OOLIEro YTBEPKACHUS,
KOHTPIIPUMED;

- HaxXOJWTh IepeceyeHHe W OObEIMHEHUE [BYX MHOXECTB, IPEICTaBICHHBIX Ipaduyuecku Ha
YHUCJIOBOU MIPSIMOM;

- CTPOUTH HA YUCIIOBOM MPSMOI MOJMHOKECTBO YHCIOBOIO MHOXKECTBA, 3a/laHHOE MPOCTEUITNMU
YCIIOBUSIMU;

- pacno3HaBaTh JIOKHBIE YTBEPKIEHUS, OLIMOKU B pacCyKJIEHHUSIX, B TOM YUCIIE C UCIOIb30BAaHUEM
KOHTPIIPUMEPOB.

Yucna v BbIpaXeHUs

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHSAMM: LI€J0€ YUCIIO, JEIUMOCTh YHCEN, OOBIKHOBEHHAS
Ipo0b, AecsTHYHAs ApoOb, pallMOHAIBHOE YHMCIIO, MPUOIMKEHHOE 3HAUYE€HHE 4Yucia, 4acTb, OIS,
OTHOILIEHHE, TIPOLIEHT, MOBHIIIEHNE U TOHM)KEHUE Ha 33JJaHHOE YHMCIIO MPOLIEHTOB, MaclITao;

- omepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSAMHU: JIorapu@M 4HCIa, TPUTOHOMETpPUYECKas
OKPYXHOCTB, TpaJyCHasi Mepa yIJa, BeJIMYMHA yIJa, 33JaHHOI0 TOYKOM Ha TPUTOHOMETPUYECKOU
OKPYXKHOCTH, CHHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC YTJIOB, UMEIOLUX MPOU3BOJIbHYIO BEJINYUHY;

- BBITIONTHSATH apu(PMeTHYeCKUue NEHCTBUS C IENBIMH U PAIIMOHATBHBIMU YHCIaMU;

- BBIMOJHSITH HECJIOKHbBIE MPE0OpPa30BaHUs YHCIOBBIX BBIPAKEHHUM, COJEpKAIIUX CTENEHU YHUCell,
7100 KOPHU U3 YHCEeN, TUOO0 JorapuMbl YUCEIT;

- CpaBHUBATh pallMOHAJIbHBIE YHCIIa MEX]Y COOOM;

- OLICHUBATh M CPAaBHUBATh C PAllMOHAJIBHBIMHU YUCJIAMH 3HAYEHMS LIETBIX CTENEHEN uncen, KOopHeil
HaTypaJIbHOM CTENEHU U3 YHCE, JOrapu(PMOB YHCE B IPOCTHIX CIydasix;

- 1300paXkaTh TOYKAMHU Ha YUCIIOBOU MPSMOM 11eJIble ¥ pAIlMOHATbHBIC YHCIIA;

- 1300pakaTh TOYKaMHU Ha YUCIIOBOM MpPSIMOM 1IeJIble CTENIEHU YUCEell, KOPHU HAaTypaJIbHON CTENEeHU
U3 YHCe, JIOrapu(MbI YKCEN B IPOCTHIX CIIydasx;

- BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHUs IENbIX U JIpOOHO-pallMOHANBHBIX OYKBEHHBIX
BBIPAKECHMUI;




- BBIPAXKaTh B IPOCTEHUILINX CIIy4yasX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

- BBIUUCIIATh B NPOCTBIX CIIydasX 3HAYEHMs YHUCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH, OCYIIECTBIISS
HE00XO0IMMBbIE TIOJICTAHOBKH U IIpeo0pa3oBaHus;

- 1300pakaTh CXEMAaTUYECKU yroJjl, BEeIMUYMHA KOTOPOIO BhIpakeHa B Ipaaycax;

- OLICHUBATh 3HaKU CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

YpaBHEHHUS U HEPABEHCTBA

- PemiaTh nuHeliHble ypaBHEHUS U HEPABEHCTBA, KBAAPAaTHbIE YPABHEHUS;

- pewats jJorapupmuueckue ypaBHeHus Buja loga (bx + c¢) = d u npocreiiine HepaBeHCTBa BUJa
log. x <d;

- pemaTh OKa3aTelbHbIC YPAaBHCHUS, BUIA ab*c=(d (rme d MOXHO MPEICTAaBUTh B BUJIE CTCTIICHU C
OCHOBaHHUEM a) U IpocTeiimune HepaBeHeTBa Buaa a* < d (rae d MOKHO IIPEJICTaBUTh B BUC
CTEIEHU C OCHOBaHMEM a);

- IPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEN MPOCTEUIIET0 TPUTOHOMETPUUECKOIO YPaBHEHMSI BUJA:
sin X = a, cos X = a, tg X = a, ctg X = a, rIe a - TabJMYHOE 3HAUYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPUUYECKON (PYHKIIUH.

DyHKIMU

- OnepupoBaTh Ha 6a30BOM ypOBHE NOHSATHUSIMH: 3aBUCUMOCTb BEJIMYHH, (YHKIUS, APTYMEHT U
3Ha4YeHue PYHKIUH, 007IaCTh ONpEesIEHUs] U MHOXECTBO 3HaUCHUH (QyHKIMHU, Tpaduk
3aBHCUMOCTH, rpaduk HyHKINHU, HYIU PYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIOBOM IIPOMEXYTKE, yObIBAHHE HA YMCIOBOM IIPOMEXKYTKE, HAanOOJIblIIee U HAUMEHbIIIee
3HaYeHHne (PYHKIUU HA YUCIOBOM MIPOMEKYTKE, IEpHOIuIecKas GyHKIUs, TIEPHOL;

- OIIepHpOBATh Ha 6230BOM YPOBHE MOHATUAMU: IpsiMasi U 0OpaTHasi MPONOPLUUOHAIBHOCTh
JTMHEWHas, KBa{paTU4Has, Jorapu(MUIecKas 1 mokasaTeibHas (pyHKIHH, TPUTOHOMETPUIECKHE
byHKIUY;

- pacmo3HaBaTh rpauKu dJIEMEHTAPHBIX (PYHKIUI: MPSMO 1 00paTHON MPOTOPIHOHATIHLHOCTH,
JUHEWHOU, KBaJIpaTUYHOM, JJorapu(pMUUECKON 1 MOKa3aTeIbHON (QyHKIMHA, TPUTOHOMETPUUECKUX
byHKIIHUI;

- COOTHOCHUTD I'paMKH 3JI€MEHTapHBIX QYHKIUI: MPsSAMON 1 00paTHOM MPONOPIMOHATBHOCTH,
JMHENHOMN, KBaJpaTUYHOH, JIOTapU(PMUUECKON U TIOKa3aTeIbHON (PYHKIINHA, TPUTOHOMETPUUYECKUX
byHkuui ¢ GopMynamu, KOTOPHIMH OHH 33]1aHbI;

- HaXOJUTh 1O TpaduKy NpUOIHKEHHO 3HaUEHUS! QYHKIMH B 33/IaHHBIX TOYKAX;

- oTpeNeNsITh Mo rpaduKy cBOcTBa GYHKINHU (HYJIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
POMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIIINE Y HAUMEHbIIINE 3HAYCHUS U T.I1.);

- CTpOMUTh H5CKM3 rpaduka (GYHKIMHU, YIOBJIETBOPSIOUICH NPUBEACHHOMY HAOOpy YCIIOBHI
(MpoMeXKyTKH BO3pacTaHus/yObIBaHUs, 3HAU€HUE (QYHKIIMU B 33JaHHOW TOUYKE, TOUKH IKCTPEMYMOB
U T.J.).

DJIEMEHThI MaTEMAaTUYECKOTO aHAIN3a

- OnepupoBarh Ha 6a30BOM YPOBHE HMOHSATHSAMM: NMPOU3BOAHAS (PYHKIUHM B TOYKE, KacaTelbHas K
rpaduky GyHKUNHU, TPOU3BOAHAS (PYHKLINU;

- OTIpENIeNATh 3HaYeHUE MPOU3BOAHON (PYHKIIMH B TOUKE 110 U300paKEHUIO KacaTelbHOH K rpaduky,
IIPOBEICHHON B 3TOM TOUKE;

- pelaTh HECJOXKHBIE 33aJaud Ha NPUMEHEHHE CBA3M MEXAY NPOMEKYTKaMU MOHOTOHHOCTH M
TOYKaMH dKCTpeMyMa (PYyHKIIHMHU, C OJHOU CTOPOHBI, M MPOMEKYTKaMHU 3HAKOIIOCTOSIHCTBA U HYJISIMU
POM3BOIHON ATOM (PYHKIMH - C JPYTOH.

CratucTuka u Teopusi BEpOSITHOCTEH, JIOTUKA U KOMOMHATOPUKA

- OnepupoBarh Ha 0a30BOM ypOBHE OCHOBHBIMU OINHMCATEIBbHBIMU XapaKTEPUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee apumeTHIecKoe, MeInana, HanOoJIbIIee 1 HAMMEHbIIIEe 3HAYCHHUS;

- OomepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: YaCTOTAa U BEPOSTHOCTH COOBITHS, CIydalHBIN
BBIOOD, OTBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOZCYETa YHUCIa UCXO/I0B.

TekcTOBEBIE 32J1aUN

- PemaTe Hec0’KHBIE TEKCTOBBIE 33/1a4M Pa3HbIX THIIOB;




- QHAJIM3MPOBATh YCIIOBHE 33J]auH, IPH HEOOXOAUMOCTH CTPOUTH JJIS €€ PELICHUS MaTeMaTHUECKYIO
MO/IEJIb;

- MOHMMAaThb M HCHOJB30BaTh JUIsl pEIICHHs 3aJaud WH(POPMAlLMIO, TPEACTABICHHYIO B BHJEC
TEKCTOBOM U CUMBOJIbHOM 3amucu, cxem, TaOIuL, TuarpaMM, rpaukoB, puCyHKOB;

- IEIICTBOBATH 110 AITOPUTMY, COAEPKAILIEMYCS B YCIOBUHU 3a/1a4H;

- UCTOJIb30BATh JIOTHYECKHUE PACCYXKICHUS NP PEILICHUH 3a]Jauu;

- paboTath ¢ U30BITOUYHBIMHU YCIIOBUSAMU, BEIOUpAsi U3 BCei MH(OpMaIim, TaHHbIE, HEOOXOMMBbIE IS
peLIeHMs 3a]1a4u;

- OCYILIECTBIISITh HECIIOKHBINA TepeOop BO3MOXKHBIX pEIIeHUH, BBIOMpas U3 HUX ONTHMAJIbHOE IO
KpPUTEPHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

- AQHAIM3UPOBATh M HMHTEPIPETHPOBATH IIOJIYYEHHBIE PEILIEHUS B KOHTEKCTE YCIOBMS 3a/layM,
BbIOMPATh pEIIEHUs, He IPOTUBOPEYALE KOHTEKCTY;

- pelaTh 3aJa4y Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, IOE€310K U T.I1.;

- pewmaTh HECJIOXHbIE 3a/Jayd, CBS3aHHbIC C JIOJEBBIM Yy4YacTHEM BO BIJIAJICHUU (QUPMOH,
HIPENIPUITHEM, HEABHKUMOCTHIO;

- peraTh 3a/1a4M Ha IPOCThIE MPOLEHTHI (CUCTEMbI CKMJIOK, KOMUCCHH) M HAa BBIUMCIICHUE CIIOXKHBIX
IIPOLIEHTOB B Pa3JIMYHbIX CXEMax BKJIA/0B, KPEAUTOB U UIIOTEK;

- pemarh NpakTUYECKHE 3a]Jauu, TPeOyIOIUe UCII0Ib30BaHUS

OTPULATENIbHBIX YHUCEN: Ha ONpeeNIEHUE TEMIIEPATyphl, Ha ONPEIEICHUE MT0JI0KEHHSI Ha BpEMEHHOMN
ocH (10 HalIel 3pbl U MOCIe), Ha IBUKEHNE ACHEXKHbBIX CPEJCTB (IIPUXO0J/pacxo), Ha ONpeieeHne
TITyOUHBI/BBICOTHI | T.I1.;

- HUCIIOJIb30BaTh IMOHATHE MaciuTada s HaXOXKICHHWs PACCTOSHUM W JUIMH Ha Kaprax, IJIaHax
MECTHOCTH, IJIaHaX [TOMEILEHUH, BBIKpOIKax, Ipy paboTe Ha KOMIIBIOTEPE U T.II.

I'eomerpus

- OnepupoBaTh Ha 0a30BOM YpOBHE NOHATHUSMM: TOYKA, MpsAMas, IUIOCKOCTb B IIPOCTPAHCTBE,
HapajyIeNIbHOCTh U NMEPIEHANKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH;

- pacrno3HaBaTb OCHOBHBIE BHUJbl MHOTOTPAHHMKOB (IIpU3Ma, MNHpPaAMUAA, IPSIMOYTOJIbHBIN
napasuienenumnes, Kyo);

- 1300paXkaTh U3y4yaemble (PUTYpBl OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- JenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUIYp: BHJI CBEPXY,
cOOKYy, CHU3Y;

- U3BJIEKaTh UH(POPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTypax, NPeACTAaBICHHYIO Ha
yeprexax U pUCyHKax;

- IpUMeHATH TeopeMy IIudaropa npu BEIYNCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX QUTYD;

- HaxoJIuTh OOBEMBI U IJIOLIAAM MOBEPXHOCTEM MPOCTEHIINX MHOTOIPAHHUKOB C MPUMEHEHUEM
bopmyu;

- pacrio3HaBaTh OCHOBHBIE BU/IbI TEJ BpallleHus (KOHYC, IUIUHAP, cPepa U 1map);

- HaXO/UTh OOBEMBI U IJIOUIA U MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TeJ BpAIIEHUs C
npuMeHeHueM Gpopmyi.

BeKTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE

- OnepupoBaTh Ha 0230BOM YPOBHE MOHSTHEM J€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;

- HAXO/IUTh KOOPJMHATHI BEPIINH KyOa U MPSMOYTOJILHOTO Mapasliesenumnesia

Oco0oe 3HayeHHe IMCOMILUIMHA HMeeT NpPH (GOPMHUPOBAHMM W Pa3BHTHM O0IIMX
KOMIIeTEHIHIi:
OK 01. Beibupats crioco0bl perieHus 3aaad npoheccCHoHaIbHON 1S TeNbHOCTH, IPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM.
OK 02. OcymecTBiiTh IMOHMCK, aHAIW3 M MHTEpPIpETaluio HHPOpPMAaIUH, HEOOXOAMMOM s
BBITMIOJTHEHUS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.
OK 03. [1n1aHupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBHOE U TIMYHOCTHOE PA3BUTHE.
OK 04. PaboraTe B KOJJIEKTHBE M KoMaHzae, 3()PEeKTUBHO B3aMMOIEHCTBOBATH C KOJIJIEraMu,
PYKOBOACTBOM, KJIMEHTAMH.
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OK 05. OcymiecTBisiTh YyCTHYIO U NMHCbMEHHYK0 KOMMYHHMKAIIMIO HAa TOCYAAPCTBEHHOM SI3BIKE C
Y4€TOM O0COOEHHOCTEN COLMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHUECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUILMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEH, MPUMEHSITh CTaHAApThI
AHTUKOPPYILIMOHHOI'O IOBEICHUS.

OK 07. CopxeiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIICH Cpesbl, pecypcocoepexeHnto, d()QPeKTuBHO
JICHCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

OK 08. Mcnonb3oBaTh cpenctBa pu3nuecKkor KyabTyphl I COXPAHEHHS M YKPEIIJICHUS 3JI0POBBS B
npoiiecce nNpodecCHOHAIBHOM AEATEIBHOCTH M MOJIePKaHusl HEe0OXO0AUMOTO YPOBHS (hrU3HUeCcKOn
MOJATOTOBJICHHOCTH.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TPOPECCHOHATBHOM 1A TEIbHOCTH.

OK 10. ITonmb3oBaThest poecCHOHAbHON JOKYMEHTAIMEH Ha TOCYapCTBEHHOM W WHOCTPAHHOM
A3bIKAX.

OK 11. Ucnionp30Bath 3HaHUS 110 ((PUHAHCOBOM I'PaMOTHOCTH, TJIAHUPOBATH MPEANPUHUMATEIHCKYIO
JeSITeTbHOCTD B TPO(ECCHOHATIBHOM cdepe.

B pe3ynbrare ocBoeHMs y4eOHOW AUCIUIUIMHBI 00y4YarOIMUICs AOMKEH 00Ja1aTh JUYHOCTHBIMM
pe3yJbTaTaMu:

Kon
JIMYHOCTHBIX
JIn4YHOCTHBIE pe3yabTaThl
pe3yJbTaToB
peajiM3anuy NporpaMMbl BOCIIMTAHUA
peaju3anuu
NPOrpamMMsbl
BOCIIMTAHHUSA
JP1 Oco3Harouuii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTpaHbl
[IposiBnsrOmMKA  aKTUBHYIO TPAXKIAHCKYIO IO3HULMIO, JEMOHCTPHUPYIOLIUN
[IPUBEPKCHHOCTh ~ IPUHLMUIIAM  YECTHOCTH, IOPAJOYHOCTH, OTKPBITOCTH,
JIP 2 DKOHOMHWYECKH aKTUBHBIM U yY4aCTBYIOIINUK B CTYJIEHYECKOM U TEPPUTOPUAIIBHOM
CaMOyTIpaBJIEHUH, B TOM 4YHCJIE Ha YCIOBMSAX J0OPOBOJIBYECTBA, MPOJYKTHUBHO
B3aUMOJICUCTBYIOIIMI W YYaCTBYIOIIMH B JICSITEIBHOCTH OOIIECTBEHHBIX
Opra"u3anumn
Cobumoaroliiuii HOpMbI MPABONOPSAIKA, CIEAYIOIMIMA HeanaM TpakJaHCKOTO
oOmiecTBa, oOecrieueHHust 0€30MacHOCTH, MpaB U cBoOox rpaxiaaH Poccum.
JIP 3 JlosanpHBI K yCTaHOBKaM M IMPOSBIEHUSM MpEACTaBUTENECH CyOKyIbTYp,

OTJIMYAKOIIUKA UX OT TPYII C ACCTPYKTUBHBIM U JCBUAHTHBIM IIOBEICHHUEM.
JIeMOHCTpHUPYIOIIMI HENPUATHE W TPEAYNPEKIAIMUNA COUUAIBHO OIMACHOE
MOBEJCHUE OKPYKAKOIIUX

[TposBIISIIOIINI M TEMOHCTPUPYIOIIHMI YBaXXEHUE K JIFOJAM TPyAa, OCO3HAIOIINI
JIP 4 EHHOCTh coOCTBeHHOro Tpyna. Crpemsmuiicss K (OPMHPOBAHUIO B CETEBOM
cpeJie JINYHOCTHO U MPOo(hecCHOHAIbHOTO KOHCTPYKTHUBHOTO «IIM(PPOBOTO CIIEAa»
JIeMOHCTpUPYIOIUN TIPUBEP)KEHHOCTh K POJHOM KYIbType, HCTOPUYECKOU
JIP S naMsTH Ha OCHOBE J1100BH K PosiiHe, polHOMY Hapoly, MaJloil poJiuHe, TPUHSTHIO
TPaAULMOHHBIX [ICHHOCTEH MHOIOHAIIMOHAIILHOIO Hapoaa Poccuu
[IposiBnsiromnidc  yBaXK€HUE K JIIOIAM CTApUIErO IOKOJIEHHS M TOTOBHOCTH K
YYaCTHUIO B COLIUAJIbHOM MOJJEPIKKE U BOJIOHTEPCKUX JIBHKECHUSIX

Oco3Haronyii NpPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaKaIOLIUN
JIP 7 COOCTBEHHYIO U UYXYI0 YHUKAJIbHOCTh B PA3JIMYHBIX CUTYAIUAX, BO BceX opMmax
Y BUJIaX JEATEIBHOCTH.

[IposiBnsromnii M1 IEMOHCTPUPYIOLIUI YBAKEHHUE K IIPEICTABUTENAM Pa3IuIHbIX
ATHOKYJbTYPHBIX, COLUMAIbHBIX, KOH()ECCHOHAIBHBIX W MHBIX TPYIMIL

JIP 6

JIP 8
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ConpuyacTHhIl K COXpPaHEHUIO, MPEYMHOKEHUIO W TPAHCISIIUUA KYJIbTYPHBIX
TPaJULIMI U HEHHOCTEW MHOTOHAILIMOHAJIBHOTI'O POCCUICKOTO FOCY1apCTBa

JP9

Cobumoaroluii 1 MponaraHJIupyoOLUUil npaBuia 3J0pOBOT0 U 0E€30MacHOTO
oOpa3za JKHM3HHM, CIIOpTa; NPEAYNPESKIAOMUNA JMOO0  MPEOJOTIEBAIOIIII
3aBHCUMOCTH OT aJIKOT0JIsl, Ta0aKa, ICMXOaKTUBHBIX BELIECTB, a3aPTHBIX UTP U T.I.
CoxpaHsSIOIUi ICUXOJOTUYECKYI0 YCTOMUYMBOCTh B CUTYaTHBHO CIIOXHBIX WJIU
CTPEMUTEIHHO MEHSIOUINXCS CUTYaIUIX

JIP 10

3a0oTsAmumiicss O 3alIMTe OKpPYKAIOLIeH cpenbl, COOCTBEHHOW U YYXKOH
0€30MacHOCTH, B TOM YHUCJIe IU(PPOBOH

JIP 11

[TposiBisitoLIMi yBaXKEHHE K ICTETUUECKUM LIEHHOCTSIM, 00J1a1at0Iuii OCHOBaMH
ICTETUYECKOH KYIbTYpBI

JIP 12

[TprHUMarOMIMI CEMENHBIE LEHHOCTH, TOTOBBIN K CO3JaHUI0 CEMbU U BOCIIUTAHUIO
JIETEH; IEMOHCTPUPYIOIINH HENPUATHE HACUIIUS B CEMbE, YX0/1a OT POAUTEIBCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHI CO CBOMMH JACTbMH U UX (DPMHAHCOBOTO
cofiep>KaHus

JInuHOCTHBIE pe3yJIbTaThl peajJiM3alui NPOrpaMMbl BOCIIUTAHUS,
onpenenednsie BIIOY MO «3i1eKTpocTaJbCKH KOOI

JIP 19

PasBuBaronmii TBOpYECKHE CIIOCOOHOCTH, CHOCOOHBIN KPEaTHUBHO MBICIIHTB.

JIP 20

CrniocoOHblii B 1Iu(poBOI cpefie MPOBOIUTH OLIEHKY HH(POpMAIUH, €€ JOCTOBEPHOCTD,
CTPOMTH JIOTHICCKUE YMO3AKITIOUCHIS HA OCHOBAHHUH MOCTYTAIOIICH HH()OPMAIINH.

JIP 27

ConpuyacTHblid K COXPAHEHHIO, TPEYMHOKEHHUIO U TPAHCIISILIUM KYJIbTYPHBIX
TpaJULMI U HEHHOCTE MHOTOHAIMOHAJIBHOI'O POCCUICKOT0 IOCY1apCTBa.

JIP 29

Cobmroaronuii v mpornaranIMpyoLil mpaBusia 30pOBOro u 6e3onacHoro oopasa
KU3HU, CIIOPTA; MPEAYIPEHKTAOIINN JTHOO0 MPEOI0JICBAIOIINN 3aBUCUMOCTH OT
aNKoTroJ1s, Tabaka, ICMXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1.

JIP 30

3aboTsmuiics 0 3aIIUTe OKPYKAIOIIEH Cpe/bl, COOCTBEHHOU U UyKOW OC30IMacHOCTH,
B TOM 4Hclie U(POBOH.

MertanpeameTHbie pe3yJibTaThl

MP 1

YMeHune caMoCTOATENBHO ONPEAEIIAT UENH AEATEIBHOCTH U COCTABIIATH IIAHBI
NeSITEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JESATENIBHOCTD; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI Ul JOCTUKEHUS
MTOCTABJIEHHBIX IIeJIel U pean3alliy MJIaHOB JeSTeIbHOCTH; BRIOUPATh yCIIEIIHbIE
CTpaTEeTHH B Pa3JINYHbBIX CUTYALUAX

MP 2

YMeHue npoyKTUBHO 00IIAThCs U B3aUMOIEHCTBOBATh B MPOLIECCE COBMECTHOM
NesTeIbHOCTH, YIUTHIBATh MO3ULIUHU JIPYTUX YUaCTHUKOB JESATEIBHOCTH, 3PPEKTUBHO
paspeniaTh KOHMOIUKTHI

MP 3

BJ'IaI[CHI/Ie HaBBIKaMU H03HaBaTCJ'ILHOI\/‘I, yqe6H0—HCCHCHOBaTCHBCKOﬁ u HpOCKTHOﬁ
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA HpO6J’I€M; CIIOCOOHOCTE ¥ TOTOBHOCTh K
CaMOCTOATCIIBHOMY ITOUCKY METOHIOB PCHICHUA ITPAKTHYCCKUX 3a1a4, IPUMCHCHHUIO
Pa3JIMYHBIX METOJA0B ITO3HAHUA

MP 9

Brnanenue HaBbIKaMy ITO3HABATENBHOM peduieKCUU KaK OCO3HAHUS COBEPILIAEMbIX
JNENUCTBUN U MBICIUTENBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHHN, FPAHMI]
CBOETO 3HAHMS U HE3HAHHUs, HOBBIX I103HABATENIbHBIX 33/1a4 U CPEICTB UX
JTOCTHKECHHS.

IIpenmeTHble pe3yJIbTaThl

nmp 1

C(I)OpMI/IpOBaHHOCTL Hpe,[[CTaBHCHI/II‘;I 0 MaT€MaTUKEC KaK 4acCTu MHpOBOfI KYJIBbTYPBI U O
MECTEC MaTr€MaTUKH B COBpeMeHHOﬁ OUBUWIN3alluU, O crocobax OIKMCaHHMSA Ha
MaTeMaTH4YeCKOM S3bIKE SBICHUMN PCAIBLHOIO0 MHpPa

1P 2

ChopMHUPOBAHHOCTH MPEICTABICHUNA O MAaTEMATHUYECKUX TMOHATHUAX KaK O BaXKHEUIIMX
MaTeMaTUYECKUX MOJEIIAX, NO3BOJIIOIIMX ONKMCBHIBATh M M3Yy4yaTh pa3HbIE MPOLECCHl U
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ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOCHUS MaTEMaTHYECKHUX
TEOpUI

11P3

BJ'Ia,I[eHI/Ie METOAaMHM O0Ka3aTCJIbCTB U aJIlTOPUTMOB PCHICHUA; YMECHUC HUX IIPUMCHATH,
MMPOBOAWUTH NOKA3ATCJIBbHBIC PACCYKIACHUA B XOAC PCHICHUS 3a1a4

11P4

BnaneHne craHgapTHBIMM IPUEMAMH PELICHMS PALMOHAIBHBIX W HPPALUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; UCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHUCIE I IIOUCKA
IIyTH PELIEHUs U WUIFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB

IIP S

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX INOHATHAX, HIACAX U METOAAX
MAaTEMAaTHYCCKOIO aHajaIn3a

IIP 6

BnaneHne OCHOBHBIMM NOHSTHAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTh YMEHHs paclO3HaBaTh Ha
yepTekax, MOJAEISIX U B pPEaJbHOM MHUpPE TIeOMeTpudecKkue (Urypbl; NpUMEHEHHUE
U3YYEHHBIX CBOWCTB r€OMETpUYECKUX (uryp u Gopmyi sl pelieHust TeOMETPHUECKUX
3aJa4 U 33Ja4 C IPAaKTUYECKUM COJIEPKaHUEM

P 7

ChopMupoBaHHOCTH  TPEACTABICHUH O TMpoHeccax MW SBICHHSX, HMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTMUYECKUX 3aKOHOMEPHOCTSAX B peajlbHOM MHpeE, 00
OCHOBHBIX IIOHATHSX D3JEMEHTAPHOW TEOPUH BEPOSATHOCTEH; YMEHHHW HaXOOUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITMM B NPOCTEHIIMX HPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XaPAKTEPUCTHUKH CIIYYalHBIX BEJIUYUH

P 8

Bnagenue HaBbIKaMU MCIIOJIL30BaHUS TOTOBBIX KOMIIBIOTCPHBIX ITPOI'paMM IIPpH PCUHICHHUHN
3aaa4

I1P 9.

ChopMUpOBaHHOCTh  TIPEACTABICHUH O HEOOXOMUMOCTH  JIOKA3aTeIbCTB  IIPH
00OCHOBAaHMM MATEMATUYECKHX YTBEPXKICHHUH W POJM AKCUOMATHKU B TIPOBEICHHH
JIETYKTUBHBIX PacCyXICHUN

1P 10

CdopMupoBaHHOCTh MOHSATUHHOrO ammapaTa 1O OCHOBHBIM paszelaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (GOpMyl M yMEHHS MX MPHUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTaHIapPTHBIE CIIOCOOBI PENICHHUs 33134

ImpP 11

ChopMHUpPOBAaHHOCT, YMEHUW MOJECIMPOBATH pealbHBIE CHUTYAllUH, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT

I1P 12

CdopMHUpOBaHHOCTH MPEICTABIICHUN 00 OCHOBHBIX MOHATUSIX MATEMAaTHYECKOTO aHAIN3a
U HX CBOWCTBaxX, BJaJieHHE YMEHHEM XapaKTepU30BaTh TMOBeJcHHE (YHKIUH,
WCIIOJIb30BAHUE MTOJTYYCHHBIX 3HAHUI /7151 OMTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEH

P13

Brianenue ymeHUsIMHM COCTaBIICHUS BEPOATHOCTHBIX MOJEJEH II0 YCJIOBHUIO 3aJayd U
BBIYHCIICHUS BEPOSTHOCTH HACTYIICHUS COOBITHM, B TOM YHUCJIE C IPUMEHEHUEM (popmyi
KOMOMHATOPUKH U OCHOBHBIX TE€OPEM TEOPHH BEPOSTHOCTEH; UCCIETOBAHUS CIYUAHBIX
BEJIMYUH 110 UX PACTIPEIEICHUIO.

B paMKax ImporpaMmbl yqe6H0171 JAUCIUITIIMHBI O6y‘{aIOH_IPIMI/ICH OCBAWBANOTCAd YMCHUS U 3HAHUS:

Kox JIP VYmMmennsa 3Hanug
JIP 1-12; ® ONUCBHIBAThH OTJAEIBHBIE BBIJAIOIIMUECS | ® 3HATh MPUMEPhl MATEMATHYCCKUX
JIP 19, JIP 20, | pe3yabTaThl, MOJYYEHHBIE B XOJI€ OTKPBITUI U UX aBTOPOB B CBSA3U C
JIP 27, JIP 29, | pa3BUTHS MaTEeMaTUKHU KaK HAYKH; OTEUECTBEHHOW U BCEMHUPHOMU
JP 30 ; ® BBINOJIHATH apu(DMETUUCCKUE HCTOpUEH;
MP 1, MP 2, | ZCHCTBUs C LEIBIMHA ¥ PAIIMOHATLHBIMUA | o [rOHHMATH POJIb MATEMaTHKH B
MP 3, MP 9; | "nCIaMi; passuTu Poccuu
nP6 1- 13. ® BBITIOJIHATH HECIIOXKHBIC

® OIEpUPOBATH MOHATUSAMU: LETIOE
YHUCII0, TETMMOCTh YHCE,
OOBIKHOBEHHAs APOOb, IeCATHYHAS
Jpo0b, palMOHATIEHOE YHCIIO,
MPUOIMHKEHHOE 3HAYCHUE YHCTIa,

peoOpa30BaHUs YUCIOBBIX BhIPAKEHUIA,
COJIep KALINX CTETIEHU Yuce, T100
KOPHH U3 Yucell, 1100 jJorapudmsl
4HCell;
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® CpaBHUBATh PAllMOHAJBHBIC YKCTIA
MEXIy COOO;

® OIICHMBATh U CPABHUBATH C
palMOHAILHBIMY YHCJIAMH 3HAYEHHUS
HEJIBIX CTEIIEHEH YrCcell, KopHel
HATypaJIbHOM CTEIIEHU M3 YHUCell,
norapu)MOB YUCEI B IPOCTHIX CIIydasx;
® BEINOJHATH HECTIOKHBIE
peodpa3oBaHus EIBIX U IPOOHO-
parMoHaIBHBIX OYKBEHHBIX BBIPAKCHUH;
® BEIPAXKATh B IPOCTEHINMX CIyJasdX U3
PaBEHCTBA OJIHY MEPEMEHHYIO Uepe3
ApYyrue;

® BEIYHCIATE B IIPOCTHIX CIIydasx
3HAYCHUS YHCIIOBBIX U OYKBEHHBIX
BBIPQKEHHH, OCYIIIECTBIIASL
HEOOXOIMMBIE MOJICTAHOBKHU U
peoOpa3oBaHuUs;

e H300pakaTh CXEMaTHYECKHU YIOJI,
BEJIMYMHA KOTOPOT'O BEIPAKECHA B
rpaaycax;

® OIICHHUBATh 3HAKH CUHYCA, KOCUHYCA,
TaHIe€HCa, KOTAHTe€HCA KOHKPETHBIX
yTJIOB

® pelIaTh JIMHCHHBIC YPAaBHCHUS U
HEPaBEHCTBA, KBaIpaTHEIE YPAaBHEHHUS;
MIPOCTEHIIINE JIOrapU(MHUIECKHE
ypaBHEHUS HEPABEHCTBA,
IIOKAa3aTelIbHBIC YPaBHECHUS U
MIPOCTENIINE HEPABEHCTBA

® TIPUBOJUTH HECKOJIHKO MPUMEPOB
KOpHEH MPOCTEHIIIETO
TPUTOHOMETPUYECKOTO YPABHEHUS;

® pacrno3HaBaTh IrpaduKu
ANIEMEHTAPHBIX (PYHKIINIA;

® COOTHOCHUTH I'padUKH SIEMEHTAPHBIX
(OYHKIUIH: TPAMOM U 00paTHOM
MIPOIIOPIMOHANLHOCTH, JIMHEHHOIM,
KBaJpaTUYHOMH, JJorapru(MHUYECKOMH U
IOKAa3aTeNIbHON (PYHKITUH,
TPUTOHOMETPUUYECKUX (DYHKIUI C
dhopmynaMu, KOTOPBIMU OHH 3aJIaHBI;

® OIpPEIEIAThH MO rpadHKy CBOMCTBA
(OyHKIUU (HYJIH, IPOMEKYTKU
3HAKOIIOCTOSHCTBA, IIPOMEKYTKHU
MOHOTOHHOCTH, HAMOOJIbIINE U
HaWMEHBIIINE 3HAYCHUS U T.I1.), CTPOUTH
9cKku3 rpaduka HyHKIIHH,
YAOBJIETBOPSIOIIEH

® OmIpEACIATh 3HAUCHHE IIPOU3BOTHOM
(DYHKIIMU B TOYKE 10 M300paKEHUIO
KacaTelnbHOU K rpaduKy, IpOBEACHHOH B
JTOH TOUKE;

4acTb, 10715, OTHOILLIEHHUE, TPOLIEHT,
MOBBIIIICHUE U MTOHIKEHUE Ha
3aJlaHHOE YHUCJIO MPOIIEHTOB,
Macmrad

® OIEpPUPOBATH MOHATUSIMHU:
norapuM yucna,
TPUTOHOMETPHUYECKAsT OKPYKHOCTD,
rpajycHas Mepa yria, BelIM4rHa
yrija, 3aJ1JaHHOTO TOYKOM Ha
TPUTOHOMETPHUUECKON OKPY>KHOCTH,
CUHYC, KOCHHYC, TAHT'€HC U
KOTaHT€HC YIJIOB, HMEIOIINX
MIPOU3BOJILHYIO BEITUUHHY;

e OmnepupoBarh MOHITUIMHU:
3aBUCHUMOCTh BEIMYUH, PYHKIINS,
apryMeHT U 3Ha4cHHe (QYHKIIUH,
00JacTh ONPEEIeHUs U MHOKECTBO
3HauYeHUH QyHKIHH, TpadhuK
3aBUCUMOCTH, TpaduK QyHKIINH,
HYJU (QYHKIIHH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pacTaHue Ha
YHCIIOBOM ITPOMEKYTKE, YOBIBAHUE
Ha YHCJIOBOM MPOMEXKYTKE,
HanOoJIbIlIee U HAUMEHbIIIEe
3HauYeHUE PYHKIIMH HA YHCIIOBOM
IPOMEKYTKE, TICPUOTHICCKAS
GbyHKIUS, IepUOI;

® ONEepPUPOBATH MOHIATHSIMH: MTPSMAst
1 0OpaTHas MPOMOPIUOHATHHOCTD
JUHEWHas, KBalpaTuyHasl,
norapuMuyeckas U oKa3aTelIbHas
(GyHKIIUHU, TPUTOHOMETPHYECKHE
byHKIIMH;

® ONEpUPOBATH MOHITHIMHU:
pOU3BOHAS (PYHKIIMH B TOUKE,
KacarenbHas K rpaguKy QyHKINH,
pOU3BOHAS (PYHKIIUH;

® ONEPUPOBATH OCHOBHBIMHU
OIHCATETHHBIMU XapaKTEPUCTUKAMH
YHICIIOBOTO Habopa: cpeaHee
apudMeTnIecKoe, MearaHa,
HauOOoJbIIIee U HANMEHbIIIEE
3HAUCHUS;

® OINEepUPOBATH MOHATUSMU: YACTOTA
Y BEPOSATHOCTH COOBITHS, CITy4ailHBIN
BBIOOD, OTIBITHI C PABHOBO3MOXHBIMHU
3IEMEHTaAPHBIMU COOBITUSIMH;

® OIEPUPOBATH MOHATHUSIMU: TOUKA,
npsiMasi, IIIOCKOCTh B TIPOCTPAHCTBE,
MapayiensHOCTh U
MEPICHIUKYIIIPHOCTD MPSMBIX U
IIOCKOCTEI;
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OJIHOM CTOPOHBIL, U MPOMEKYTKAMHU
3HaKOMOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHOM 3TON (YHKIHH - C APYTOM;
® BBIYUCIISITH BEPOSITHOCTU COOBITUI Ha
OCHOBE T0JICU€Ta YHCIIa UCXOOB;

MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
burypax, IpeacTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

® HaxXOIUTh 00BEMBI U IUIOLIAIN
MOBEPXHOCTEH MIPOCTEUIITNX
MHOT'OT'PAaHHHUKOB C IPUMEHECHUEM
(hopMyII; HaXOIUTh 00BEMBI U IUIOLIAAN
MMOBEPXHOCTEH IPOCTECHIIINX
MHOTOTPaHHUKOB U TEJI BPAILICHUS C
npuMeHeHueM (Gpopmyit;

® HaxXOJIWUTh KOOPAMHATHI BEPIIMH Kyda
U IPSIMOYTOJILHOTO Mapajiesenumnea

IPUMCHCHUEC CBA3HU MCXKIY MHOTI'OrpaHHUKOB (HpI/ISMa,
IpOMEKYTKaM1 MOHOTOHHOCTH U ImupaMuaa, HpHMOYI‘OJIBHBIfI
TOYKAMH SKCTPEMyMa (YHKIHH, ¢ nmapaiesnenumnes, Kyo);

® M3BJICKATb I/IHd)OpMaLII/IIO 0 KOOPpAMWHATBI B ITIPOCTPAHCTBE;

® pPCIIAaTh HCCIOXKHBIC 3aa4d Ha ® pacCrno3HaBaTb OCHOBHBIC BUIbI

® pacro3HaBaTh OCHOBHBIC BUJIbI
TeJ BpalleHust (KOHYC, IIWIHHJP,
cthepa u map);

OTICPUPOBATH MTOHATHEM JCKAPTOBBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIUILINHBI

2.1. O6beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHOI padoThI

Bun yuebnoi paboTtsl Ob6beMm
4acoB
O0bem 00pa3oBaTebHOI HATPY3KH (BCEro) 342
1. YuyeOHas Harpy3ka o0yuaouierocs 294
B TOM YHUCIIE:
TEOPETUYECKUE 3aHATHS 171
MIPAKTUYECKHUE 3aHATUS 123
KOHTPOJIbHBIE pabOTHI (3a CUET MPAKTUUYECKUX 3aHITHI) 3
2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE 24
B TOM YHCIIE:
TeopeTudecKoe o0ydyeHne -
MPAKTUYECKUE 3AHATUSA 24
CamocrosiTesibHas paboTa o0yuyariierocs (Bcero) -
IIpome:xkyTouyHast arTecranus B gopMe JK3aMeHa 24
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2.2. TEMATAYECKHWH IUIAH U COAEP)KAHUE YYEFHOU JUCHUIJIAHBI II/1.01 MATEMATHKA

KOpHI/I HaTypaJ'ILHOﬁ CTEICHH M3 YHCJIa U UX CBOMCTBA.

IIpeobpa3oBaHus paguKaIoB

CreleHu ¢ palrOHAJIbHBIMHU IMOKA3aTCISIMU, UX CBOIICTBA.

CrereHu ¢ ﬂeﬁCTBI/ITGHLHHMI/I nokasaTteasaMu. CBOMCTBA CTEIICHH C HeﬁCTBHTeJ’ILHHM IIOKa3aTcJCM.

ITonstue norapudma. CpoiicTa morapudMos.

Haxoxnenue BbIpakeHHUs 110 €ro Jorapupmy

OcHOBHOE J'IOI‘apI/I(l)MI/I‘ICCKOG TOXKIACCTBO.

0| | AN W AW N =

IIepexon k HOBOMY OCHOBaHHUIO.

HaunmeHoBaHue Conep:xaHue y4eOHOro MaTepuaa u (JOpMbI OPTaHU3ALNH JeSATeILHOCTH 00yYaroImXxcst KoinuectBo | Koabl IM4HOCTHBIX
pa3aesioB U TeM pe3yJIbTaToB, GOPpMUPOBAHHIO
4acoB KOTOPBIX CNIOCOOCTBYET
3JIeMeHT NMPOTrPamMMbl
1 cemecTp
Pazgen 1. Brenenne 4
Copneprkanne yaeOHOTO MaTepHala JIP 1-12; JIP 19, JIP 20, JIP 27
1 Maremaruka B HayKe, TEXHUKE, SKOHOMHKE, HHYOPMAITOHHBIX TEXHOJIOTHIX W IPAKTHIECKON TP 1
nesrensHOCTH. Llenu n 3a1aun H3ydeHnst MaTEMaTHKU B YUPEXICHUAX CPETHETO
npodeccroHanbHOrO 00pa3oBaHusl.
[TpakTHyeckoe 3aHsiTHe 1O TeMe «BXo1Has KOHTpoJIBHAs padoTa» 2
Paznen 2. Pa3Butne noHsaTHA 0 YHCIIE. 12 JIP 1-12; JIP 19, JIP 20, JIP 27,
Copneprxanne yaeOHOTO MaTepHaia 8 JIP 30
1 Llenble U panuoHaIbHBIE Yncia. VppalnonanbHble Yucia U AeHCTBUTENbHEIE Yncia. KoMIuiekcHbie MP 1, MP 2, MP 3, MP 9
qucia
2 OkpyrieHue yucen
3 [TpubmkenHsle Beraucaenus. [IpnOnmkeHHOe 3HaUeHNEe BETMYHHBI ¥ NOTPEITHOCTH MPUOIIIKEHNH
[MpakTryeckoe 3ansTHE 110 TeMe «T0KIeCTBEHHbIE MPeoOpa3oBaHus aNreOpandecKix U YUCIOBBIX 4
BBIPAKEHUIN»
IIpogpeccuonanvno-opuenmuposannoe cooepicanue
[MpakTryeckoe 3ausTHe M0 TeMe «IIpocThie U CII0KHbBIE TPOLEHTHI. [IpOoIleHTHBIE BHIYNCIICHNUS B
IpoeCCHOHAIBHBIX 33/1a4ax»
Pazgen 3. Kopuu, crenenu, jorapupmsl. 32 JIP 1-12; JIP 19, JIP 20
Coneprxanue yaeOHOTO MaTepHala 22 MP 1, MP 2, MP 9

ITP 2, TTP 4,11P 10

16



9 ‘ Jecstuunble 1 HaTypaibHbIe orapudmel. [IpaBuna neictBuii ¢ Jorapupmamu

ITpakTryeckoe 3ansTHe M0 TeMe «CTENEeHN ¢ palOHANBHBIMH TOKA3aTEISIMU, UX CBOMCTBa»
ITpakTrdeckoe 3ansTHE M0 TeMe «Jlorapudmideckne ypaBHEHHUS 1 HEPABECHCTBA»

IMpakTryeckoe 3ansThe Mo TeMe «[lokasaresnbHbIe ypaBHEHHS M HEPABEHCTBA
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

[MpakTryeckoe 3anstue o Teme «IIpumenenue norapudma. Jlorapupmudeckas crimpans B npupose. Ee
MaTeMaTUYeCKue CBOIicTBa»

HpaKTI/I‘{eCKOG 3aHATUC I10 TCMC « KOHTpOJ'ILHaS[ pa60Ta»

2 ceMecTp JoyzkHO0 ObITH S3Teopun+31 npakTuKH
Ioay4aetrcs 61 Teopuu+37 MpakTUKH

Paznen 4.

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE.

22

Coneprxanue yaeOHOro MaTepuaia

OCHOBHBIE IOHSTHS CTEPEOMETPHUHL.

[TapanaensHOCTh NPSMBIX U TNIOCKOCTEH.

ITapannensHOCTh IBYX IIOCKOCTEN

IlepneHIUKyNISApHOCTD MPSIMBIX U IJIOCKOCTEH

N B W

Teopema o Tpex nepneHIUKYIIIpax

6 I'eomeTpuueckue mpeodpa3oBaHuUs IPOCTPAHCTBA.

14

[pakTryeckoe 3ansTHe 110 TeMe «[lapanneabHOCTh MPSIMBIX U TNIOCKOCTEH

[TpakTryeckoe 3aHsTHE MO TeMe « [lepneHaNKyIIPHOCTD NPSAMBIX M INIOCKOCTEH»

[TpakTHyeckoe 3aHsTHE 10 TeME «/IByrpaHHBIN yroi. YToa MEXIY MIIOCKOCTAMI)
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[TpakTryeckoe 3aHsTHE 10 TeMe «PacnonoskeHne NpsIMBIX 1 ITIOCKOCTEH B OKpY’KaroleM Mupe (TIpupoze,
TEXHHUKE)»

JIP 1-12; JIP 19, JIP 20
MP 1, MP 2, MP 9

P 1, ITP 2, TIP 3, ITIP 6, IIP 9,

ITP 10

Paznea 5.

Kom0unaropuka.

16

Coneprxanue yueOHOT0 MaTepuaia

1 OCHOBHBIE TIOHATHS KOMOWHATOPUKU

2 HepGCTaHOBKI/I, pasMEeIlCHUsI, COUCTAHUS.

3 Dopmyna 6unoma Herotona. CBoiicTBa OMHOMHUHANBHBIX KO (UIIMEHTOB.

10

[IpaxkTrdeckoe 3aHATHE 1O TeMe «3aJa4uH Ha MOACUYET YHUCIA Pa3MELIEHUH, IEPECTAHOBOK, COUETaHUID)
[MpakTryeckoe 3anstue 1o Teme «Popmyna 6nHoMa Hetotona. Tpeyronsauk ITackais»
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[MpakTryeckoe 3aHsTHe 1Mo TeMe «PerreHre NPUKIaIHBIX 33/1a4 C IPUMEHEHHEM MTPaBUJI KOMOMHATOPHKH B
3a7a4ax»

JIP 1-12; JIP 19, JIP 20
[P 7, TIP 10, TIP 13

Pasnen 6.

KoopanHaTts! H BeKTOPBI

22

Cojeprxanne yueOHOI0 Marepuaia

1 [IpsamoyrosbHas (1ekapToBa) CUCTEMa KOOPAWHAT B IPOCTPAHCTBE.

13

JIP 1-12; JIP 19, JIP 20
MP 1, MP 2, MP 9

ITP 3, IIP 5, ITP 6, ITP 9 TIP10

17




CDopMyﬂa PpacCTosIHUA MEKIY ABYMS TOUKAMMU. KOOpZ[I/IHaTI)I CCPCAUHBI OTPE3Ka.

[IpeobpazoBaHne CUMMETPHH, JBHKEHHS, HAPAILISIEHOTO IEPEHOCca B POCTPAHCTBE.

[TomoOue mpocTpaHCTBEHHBIX PUTYD

| W] N

YT0o1 MeXIy IpsIMOH U INTIOCKOCTBIO, MEKAY IIIOCKOCTSAMH.

6 BexTops! B mpocTpaHCTBE.

[TpakTrdeckoe 3aHsTHE 110 TeME «BhIancienne paccTosTHII MEXIy 3aJaHHBIMU TOYKAMI)

[IpakTuueckoe 3anaTHE 1O TeMe «JlefCTBYSI HaJ BEKTOPaMU»

[IpakTrdeckoe 3aHATHE 110 TeMe «Y paBHEHHS CQEpHI, TNTOCKOCTH, IPSIMO

IIpakTHdeckoe 3aHATHE MO TeME «JIBHKEHHE)

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

[IpaxTryeckoe 3aHATHE 1O TeMe «305I0Toe cedyeHue. VIcnonp30BaHne KOOPAUHAT U BEKTOPOB P PEIIeHUH
NPUKJIAJHBIX 3a1a4»

Pasznen 7.

OCHOBBI TPUTOHOMETPUM.

38

Cozepxanue yueOGHOr0 MaTeprasa

PaguanHast Mepa yria. BpamarensHoe apukerne. CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YHCTA.

TpuroHoMeTpudeckasi OKpyx HOCTb

1
2
3 TpuronoMmerpryeckne QyHKIUH YHCIOBOTO apTyMEHTA.
4

OCHOBHBIEC TPUTOHOMETPUYECKUE TOXAECTBA. [Ipeobpa3soBaHie TPUTOHOMETPUISCKUX BHIPAKESHHUH C
MTOMOIIBI0 (POPMYIL.

5 ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIa.

24

[Ipaktuueckoe 3anarue no teme «Paguannas mepa yria»

[IpakTudeckoe 3anaTue o Teme «OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIESCTBAY

IIpaktudeckoe 3anaTue o Teme «ToXIecTBeHHbIE MPeoOpa30BaHusl TPUTOHOMETPUIECKUX BBIPAKEHUI
[IpakTudeckoe 3aHATHE TIO TEME KAPKCUHYC, ApKKOCHHYC, apKTaHT€HC)

IIpakTrueckoe 3anaTue 1Mo TeMe « Perenune npocTelmx TPUrOHOMETPUYECKUX YPABHEHUI»
IIpakTHueckoe 3aHATHE 110 TeME « Perienre TpUroHoMeTpuUeCcKuX ypaBHEHU»

[IpakTudeckoe 3ansATHE N0 TeMe «PeleHre TPUroHOMETPHUECKUX HEPABEHCTBY»
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[IpakTrdeckoe 3aHATHE 10 TeMe «BBIYrCIcHHE yIIia anmapara MpH Haike Tpyo»

14

JIP 1-12; JIP 19, JIP 20
MP 1, MP 2, MP 3, MP 9

TP 1, ITP 2, TIP 4, ITP §, IIP 9,

IIP 10

IIpakTnyeckoe 3anaTHE N0 TeMe « KoHTpoabHas padoTra»

3 cemectp  JlokHO ObITH 34Teopun +56 NpaKTHKHA.
IMoayuaercs: 42 Teopun+52 NpaKTHKH

Paznen 8.

DyHKUMHU U TPadUKH.

28

Conepxanue y4eOHOTO MaTepuaia

1 @ynxnun. O0nacTs onpeaeneHus 1 MHOXKECTBO 3HaUeHHH; Tpaduk GpyHKINH, HOCTpOeHHE rpadKOB
(YHKIMH, 3aJaHHBIX PA3JIMYHBIMU CIIOCO0AMHU.

2 CsBolicTBa (byHKIII/II/IZ MOHOTOHHOCTb, Y€THOCTH, HCYCTHOCTb, OTPAHUYCHHOCTDL, ICPUOANIHOCTD.

14

JIP 1-12; JIP 19, JIP 20

MP 1, MP 2, MP 3,MP 9
ITP 1, ITP 2, ITP &, IIP 10

18




3 [TpomexyTkH yObIBaHUS U BO3pAaCcTaHUsl, HANOOJIbILIEE U HAUMEHbIIIEEe 3HAYSHUS], TOYKH IKCTpEMyMa.
[Tpumeps! GpyHKINOHATBHBIX 3aBHCHMOCTEH B peallbHBIX NPOIECCAX U SIBICHUSIX.

CrenernHas QyHKIH, ee CBOICTBa U rpaduK.

[Toxa3zaTenpHas GyHKIHS, €€ CBOWCTBA U TpaduK.

Jlorapudmraeckas QpyHKIWS, ee cBOCTBA U rpaduK.

| SN |

Tpuronomerprudeckre QYHKITUH, UX CBOUCTBA U TPAPUKH.

[MpakTryeckoe 3ansitue o Teme «Iloctpoenue rpagukos GyHKIUID 12
[Ipaxtrdeckoe 3araTue mo Teme «CiroxHas GyHKIUS (KOMIO3HIIN )>»
[paktrdeckoe 3aaarue mo Teme «OOpaTHbIe QYHKIIIN
[MpakTrdeckoe 3aHsTHE 1O TeMe «DYHKIHI
[MpakTryeckoe 3ansTue mo Teme «IIpeodpazoBanust rpaguKoOB»
Ilpogpeccuonanvno-opuenmuposannoe cooepicanie
[TpakTryeckoe 3ansTue mo Teme «lccienopanue rpagukoB GyHKIMH TP PEHICHIH TPUKJIAJHBIX 331aW»
Pazgen 9. MHOrorpaHHUKH 4 KpyrJible TeJia. 30 JIP 1-12; JIP 19, JIP 20, JIP 27
ConepikaHue yu4eOHOTO MaTepuaia 10 MP 1, MP 9
1P 6, ITP 10
1 JIByrpaHHbIe 1 MHOTOT'PaHHBIE YTIIbI
2 MHOrorpaHHUKY ¥ UX OCHOBHBIE CBOICTBA
3 [Tpusma.
4 [Mapannerenumnen. Kyo.
5 CuMMeTpHst IpSIMOYTOJIBHOTO Mapaieseuesaa.
6 ITupamuna. Yceuennas nupamuja.
7 Hunusagp
8 Konyc. YceueHHslil KOHYC.
9 Cdepa u map
10 | BriucaHHbIE U ONMCaHHBIE MHOTOTPAHHUKH
IIpaktuueckoe 3ansarue no teme «Pemenue 3anaq no reme «lIpusmar» 20

IIpakTudeckoe 3ansaTue no Teme «Pemenne 3anad mo reme «[Tupamugay

[TpakTudeckoe 3aHsaTHE TI0 TeMe « CedeHus] MHOTOTPaHHUKOBY»

IIpakTrueckoe 3aHATHE 110 TeMe «MHOTOTPaHHUKU»

IIpakTrueckoe 3ausatue 1no teme «lLionaan NoBepXHOCTEN MHOTOIPAHHUKOB)

[IpaxTrueckoe 3aaarue no reme «PopmMysl 00beMa Kyba, MPSIMOYTOIBHOTO MTapajUIe/ISITUIIe 12
[IpakTudeckoe 3aHsATHE TIO TeMe «DPOopMyITbl 00beMa IPU3MBI, THPAMHUIBI»

[IpakTudeckoe 3ansaTHE 10 TeMe «DPopMyITbl 00beMa IMIIMHIPA U KOHYCa»

[IpakTrnaeckoe 3aaarue no reme «O0BeM mapay

IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[IpakTudeckoe 3aHsATHE MO TeMme «PemieHne 3a7ad Ha MOCTPOCHHE CEUYCHUH TeOMETPUIECKUX (UTYp MpHU
IIPOBEICHUH HUCCIICTOBAHMI

19




Paznen 10. Havyana MmaTeMaTH4eCKOr0 aHAJIN3A. 38 JIP 1-12; JIP 19, JIP 20
Coiepxanue yaeOHOTO MaTepuana 18 [P 2,ITP 5, TIP 10, 1P 12
1 [Ipupamenne pyHKIAN
2 OmnpeneneHye MPOU3BOAHON. ANTOPUTM BBIYHUCIICHHS TIPOU3BOJHOM
3 [IpaBuia BEIYMCICHUS IPOU3BOIHBIX
4 IIpon3BoaHas cIOXKHON QYHKITNH, TPUTOHOMETPHUYECKUX (QYHKIIUI
5 [Ipou3BoaHBIC MOKA3aTENBHOM, IOTapUDMUUCCKON () yHKITHN
6 YpaBHeHHUe KacaTesbHO# K rpaduky.
7 IIpoussomHast B hU3MKE U TCXHUKE
8 [Mpu3naku Bo3pacTanus u yObiBaHus ¢GyHKiuu. Kputhuyeckue toukm ¢yHkumu. Hambosnbiuee u
HavMeHbllIee 3HaYeHHs (QYHKIMN
9 VccnenoBanue GyHKIUH ¢ TOMOIIBIO TIPOU3BOIHO.
IIpaktuueckoe 3anarue no teme «IIpenens» 18
[MpakTuyeckoe 3ansitue o Teme «IIpaBuna nuddepenupoBanms
[MpakTryeckoe 3ansTHE MO TeMe «HaxokaeHe TPON3BOIHBIX)
[TpakTHyeckoe 3aHATHE IO TEME « YpaBHEHHE KacaTeNbHOH K rpaduKy (QyHKIIUI»
IMpakTryeckoe 3ansTHe 1Mo TeMe «Hanbomnpiiee 1 HaNMeHbIIee 3HAYCHNS (PYHKINID)
[MpakTryeckoe 3ausTHe M0 TeMe «[IpuoXkeHus TPOU3BOTHO»
[pakTryeckoe 3anstue 1o Teme «[loctpoenue rpadgukoB GyHKIHUI C TOMOMIBIO IPOU3BOIHON
[TpakTryeckoe 3ansTHE 10 TeMe «lICHONB30BaHMUS TPOU3BOAHON MPH PEIICHUN MPUKIAIHBIX 3a1au»
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue
[MpakTuyeckoe 3ansitue 1o TeMe «HaxoxxaeHue onTUMaILHOTO pe3yJibTaTa B 33/1a4ax NPUKIAJIHOTO
XapakTepay
ITpaxkTryeckoe 3aaaTue no reme « KonrponpHas pabora» 2
4 cemecTp J0J15kHO OBITH 52 Teopun+44 NPpaKTUKH
Ionyuaercsi: 36 Teopun+38 npakTuKH
Pazgen 11. HHTerpa u ero npuMeHeHuUe. 26 JIP 1-12; JIP 19, JIP 20
Copepxanne yaeOHOTO MaTepuaa 16 MP 1, MP 2, MP 9
P 2, IIP 5, ITP 10
1 Omnpenenenne nepoodpasHoii. OCHOBHOE CBOMCTBO MepBooOpazHoit. [IpaBnia HaxoXaeHNSA
11epBo0Opa3HOH.
2 [IpaBuia HaXOXKICHUS TIEPBOOOPA3HOM.
3 Onpenenennsiit uaTerpain. ®opmymna Hetotona-JleioHMIIa
4 Heomnpenenennsrit naTerpan. OCHOBHBIE CBOWCTBA HEOIIPESIIEHHOTO HHTETpajIa.
[MpakTryeckoe 3ansThe 1o Teme «[IpaBuia HaxX0XKIEHUS IEPBOOOPA3HBIX) 10

HpaKTI/I‘lCCKOG 3aHATUC I10 TCMC «HGOHpCﬂCJ’ICHHHﬁ HHTCrpan

20




[pakTrdeckoe 3anarue no Teme «OnpeneIeHHbIA HHTErpa

[pakTryeckoe 3aHsTHE 0 TeMe «BhIUnCIeHne HHTErPaIOB)

[Mpaktryeckoe 3aHsThe 1Mo TeMe «[IprIoKeHHs ONpeAeIeHHOT0 HHTErpaja sl BBIYUCICHUS IUIOIIAneH U
00BEMOB»

[Mpaktryeckoe 3aHsTHe MO TeMe « [IpuMepsl mpuMeHeHns UHTerpana B Gpusnke»
Ipogeccuonanvno-opuenmuposannoe cooepicanue

[Mpaktryeckoe 3aHsThe 1Mo TeMe «[IpHokeHust OnpeaeIeHHOr0 HHTerpaa sl BRIYUCICHUS TUIOIaIei 1
00BEMOB B 3a/1a4ax MPUKIATHOTO XapaKTepar»

Paszgen 12.

DJ1eMeHThI TeOpun BepOﬂTHOCTeﬁ H MaTeMATHYeCKOH CTATHCTHKH.

24

Cozepxanue yueGHOrO MaTepraia

1 TeopeMbl 0 BEpOATHOCTH CyMMEBI COOBITHI.

Omnpenenenue JUCKPETHOMN ciyyallHOW BETMYHHBI.

JuckpeTHas cinydaiiHas BEITUYHHA.

HepBI/I‘IHaH 06pa60TKa CTaTUCTHYCCKUX NTaHHBIX.

2
3
4 CoObITHE, BEpOATHOCTH COOBITHSI.
5
6

I'eHepanbHast COBOKYITHOCTb, BBIOOPKA, CPEAHEE apu(METHIECKOE, METHAHA.

18

[Ipaktuueckoe 3anarue no reme «Popmyna bunoma HerotoHa»

[IpakTrdeckoe 3aHATHE 10 TeMe «PelieHne IpakTHIeCKUX 3a1ad »
IIpogpeccuonanvno-opuenmuposannoe cooepicanue

[IpakTrdeckoe 3aaaTue 1o Teme «[IpeacraBieHne YUCIOBBIX JaHHBIX. [IpukianHbre 3aga4my

JIP 1-12; JIP 19, JIP20, JIP 27,
JIP 29, JIP 30
I1P 7, ITP 10, ITP 13

Paznea 13.

YpaBHeHuUs1 U HepaBeHCTBA.

24

Copepxanne yaeOHOT0 MaTepuaia

VYpaBHeHus 1 HepaBeHCTBA. OCHOBHBIC MOHSITHSL.

YpaBHenus ¢ MoxyneM. HepaBeHcTBa ¢ MoyseM.

CucTteMsl ypaBHEHUH

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

YpaBHeHus ¢ napamerpamu. HepaBeHcTBa ¢ mapameTpaMu.

IIpakTrueckoe 3aHaTHe 10 TeMe «PaBHOCUIBHOCTh YpPABHEHU, HEPABEHCTB, CUCTEM)
[IpakTudeckoe 3ansaTHe 10 TeMe «OCHOBHBIC IPUEMBI PEIICHUST YPABHEHU )
IIpakTrueckoe 3anaTue 1o Teme «PanuoHanbHbIe U UPPALIMOHAIBHBIE YPABHEHUS»
ITpaktudeckoe 3ansaTue no Teme «llokazarenpHple ¥ JorapuMUUecKre ypaBHEHUS »
IIpakTuueckoe 3ansaTue 1o Teme «PenieHre TpPUroHOMEeTPUUECKUX YPaBHEHUI»
[IpakTrdeckoe 3aHATHE 110 TeMe «PelieHne ypaBHeHUH rpauIecKuM METOIOM
[pakTrdeckoe 3aaaTue o TeMe «IlokasarenbHbIe U Torapu(pMUUCCKUEC HEPABEHCTBAY

22

JIP 1-12; JIP 19, JIP 20
I1P 4,ITP &, TIP 10

21




IIpaxkTryeckoe 3aHaTHE 0 TeMe « [ pUroHOMETpHUECKUE HEPABEHCTBAY

[IpakTuueckoe 3anatue no teme «Pemenue cucteM ypaBHEHUIN

[TpakTryeckoe 3aHsTHE 110 TeMe «PeleHne cucTeM HEPaBEHCTBY
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

ITpakTryeckoe 3ansTHE M0 TeMe «HaxoXxaeHNne HEM3BECTHOM BETMYMHEI B 33/1a4aX MPUKJIAJTHOTO
XapakTepay

nTOoro

318

22




3. YCJIOBUSA PEAJIM3ALIIMU ITPOTI'PAMMBI TINCHUTIJINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0

Jlnst peanuzany porpaMMmbl  Y4EOHOW JHUCHMIUIMHBI MPETYCMOTPEHBI CIEAYIOIIHE
CHeuaIbHble MOMEIICHUS: y4eOHbIM KaOMHET, B KOTOPOM HMEETCSI BO3MOKHOCTh OOECIEYUTh
CBOOONHBIN jgocTyn B VHTEpHET BO BpemMs yd4eOHOTO 3aHATHS W IEPUOJ BHEYYCOHOU
JESATEIIBHOCTH 00Yy4aroIIuXCsl.

C uenbto nosbliiieHus 3h(HEKTUBHOCTH 00pa30BaTEIBLHOrO MPOIECCa B XOJ€ OCBOCHUS
paboueii mporpaMMbl  O0IIEOOpa3oOBaTeNbHOW  y4eOHOW  JUCHHIUIMHBI  «MareMaTukay
MIPUMEHSIOTCS AJIEKTPOHHO — oOpasoBarenbHble pecypebl (DOP), B Bume cereBbix S0P, DOP Ha
JIOKaJIbHBIX HOCUTENSIX, OHJIaH- KypcoB, DYMK u 1.1

[Tomemenue kabuHera yaoBieTBopseT TpeboBaHusAM CaHUTAPHO-IMHIEMUOIOTHYECKUX
npaBui u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHalieHo TUHIIOBBIM 000PY/I0BaHUEM, B TOM
YHClie CIeNUaTIN3uPOBAHHON yueOHONH MeOenbio U cpeAcTBaMU OOyuYeHUSs, JOCTATOUYHBIMH JJIst
BBITIOJIHEHHS TPEOOBAHUHM K YPOBHIO TTOJAITOTOBKU O0YYarOITUXCS.

B kabunere wuMeercs MyJNbTUMEIUNHHOE OOOpYJOBaHUE, IOCPEICTBOM KOTOPOTO
YYaCTHUKHA OOpa30BaTEIbHOTO MPOIEcCa MOTYT MPOCMATPUBATH BHU3yaJIbHYIO HWH(OpMaIuio,
CO3/1aBaTh MPE3EHTAINH, BUIEOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO U MaTepUATIbHO-TEXHUUYECKOT0 oOecriedeHus: paboyeit
nporpaMmsl o6meoOpazoBatenbHol yueOnoi nucturuinasl [1][.01 «MatemaTika» BXOAST:

* MHOTO()YHKIIMOHAJIbHBIN KOMIUJIEKC MTPENO0/1aBaTelis;
* HarAIHbIE MOCOOMS (KOMIUIEKTHI y4YeOHBIX TaONUIl, IJIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YYEHBIX-MaTEMATHUKOB H JIp.);
. KOMIUIEKT Mpe3eHTalui no yueOHoi aucuurnie «MaTemaTuka
* HHPOPMAIIMOHHO-KOMMYHHKAITUOHHEIE CPE/ICTBA;
* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM YHCJIE MacmopTa Ha CpelcTBa O0y4yeHHs,
WHCTPYKIIUU X HCIOJIb30BAHUS U TEXHUKE 0€30MacHOCTH;
* OuOMHMOTEeUHBIN QoH.

B  OuGmuoreunsiii  Qonx  BXomsT  y4eOHUKH, O0O0ECHEUMBAIOLIME  OCBOCHHE
uHTerpupoBaHHo yueOHOM aucuumrumabl I[1/1.01 «MaTtemaTtuka», peKOMEHIOBAaHHBIE WIIU
JIOMYILIIEHHbIE Ul HCMOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSAX,
peanu3ylomux 00pa3oBaTeNIbHYI0 IPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B Mpejerax
ocoerus OITOIT CITIO Ha 6a3ze 0CHOBHOTO 0011er0 00pa3oBaHuUs.

bubnuoreunsiit poH] AONOJHEH SHUMKIIONEIUSMY, CIPABOYHUKAMHU, HAYYHON U HAyYHO-
MOMYJIAPHON JIMTEPATYpOM U T. II.

B npomecce ocBoenus paboueit mporpaMmbl - 00IIe00pa3oBaTEIbHON  yueOHOM
mucuuruinael [1/1.01 «Marematruka» CTyA€HTBl UMEIOT BO3MOXHOCTh JIOCTYIA K 3JEKTPOHHBIM
y4eOHBIM MaTepuanaM 10 MaTeMaTuKe, UMEIOIUMCS B CBOOOAHOM JocTyme B cetu MHTepHer
(9IEeKTPOHHBIM KHUTAM, MIPAaKTUKyMaM, TecTaM, Mmarepuaiam EI'D u nip.)

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[lepeueHb peKOMEHyeMbIX MPUMEPHOU MporpaMMoii 0011eo0pazoBaTebHON yueOHON

JTUCITUIIINHBI «MateMaTrkay yudeOHbIX u31aHuil, IHTepHeT-pecypcoB.

OCHOBHbIE MCTOYHUKHU:

1. [las oOyuarommxes
bawmaros M. M. MatemaTuka: anredpa 1 Hayana MaTeMaTHUYE€CKOrO aHAJIN3a, TEOMETPHS .
Y4eOHuK 1S CTyA. yupexkaeHui cpea. nmpod. oobpazoanus. — M.: U]1 «Akagemusi», 2018
(256 ctp).PexomennoBano ®I'Y «OMPO»

2. bawmaxoe M. M. MatemaTuka: anreOpa M Hayala MaTeMaTHMYECKOI'O aHajIM3a, T€OMETPHSL.
3amauHuK: y4deb. mocobue ajsi CTyHd. yupexaeHui cpen. mpod.odpazoanus. — M.: U]
«Axanemusi», 2018(416 ctp). PekomernnoBano ®I'Y «DUPO»
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OVMK .Bawmaxose M. M. Martemaruka: anreOpa M Hayajlla MaTEeMaTHYECKOTO aHAJIN3a,
reoMeTpusi . YUYeOHWK Uil CTyHd. ydpexkaeHwil cpen. mpod. obOpazoanus. — M.: UJ]
«Axangemusy, 2018. PexomengoBano ®I'Y «DHUPO»

OVMK .bawmaxose M. H. Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpusl. 3aJa9HUK: yueb. mocoOue Ais CTYA. YUpexkaeHui cpe. mpod.odpazoBanus. — M.:
]I «Axagemusi», 2018. PexkomergoBano ®I'Y «OUPO»

OVMK .OnexktpoHHbli yueOHHK. KoHTpombHO-OIleHOUHBIE cpeacTBa.Matemaruka./[ns
npodeccuii U CIenuabHOCTEN cpeaHero mpodeccruoHanbHOro obpazoBanus. — M.: UJ]
«Axanemusy, 2018. PexomengoBano ®I'Y «DHUPO»

bawmaxose M. HU. Marematuka. COOpHUK 3amad NpOQUIBLHOM HaINpaBICHHOCTH: Yy4eO.
OCOOHEe IS CTYI. YUpekIeHu# cpel. mpod. oopazoBanus. — M.: U1 «Akagemus», 2012 (208
ctp). Pexomenngoano ®I'Y «DUPO»

I'puropses C. I'., UBonruna C. B. «MaremaTnka: y4eOHHK JUIsI CTyJ. 00pa30Bar. yuperkIeHUN
cpen. pod. obpazoanuss» — M.,: ]I «Axanemusi», 2018 (416 ctp) PekomengoBano ®I'Y
«DUPO»

I'puropees C. I'., CabypoBa T.H. «MaTtemaruka: yueOHUK JUIsl CTyl. 00pa3oBaT. yUpeKIeHUN
cpen. ipod. odpazoBanus» — M.,: ]| «Axkanemusi», 2018 (368 ctp) Pexomennoano ®I'Y
«DOUPO»

Iyces B. A., [pueopves C. I., Heoneuna C. B. Maremartnka: anrebpa W Hadaia
MaTeMaTUYeCKOTO aHaiu3a, reoMeTpusi sl mpodeccuil M CHelHalbHOCTeH COIHAIbHO-
HKOHOMHYECKOTO Tpodmiist: y4eOHUK U CTYI. yUpexaeHuil cped. mpod. obpa3zoBaHus. —
M.,: U]] «Akanemus», 2018 (416 ctp) PexomennoBano OI'Y «DUPO».

Jlyig mpenoaaBaTeJen:

l.

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoit @enepanuiny.
[Tpuxa3 MunucrepctBa o6pazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yTBep:kaeHUU
deaepanbHOr0 TOCYIAPCTBEHHOT0 00pa30BaTEIILHOTO CTaHIApTa CPeIHEro (TIOJTHOr0) 00IIero
0o0pa3oBaHU.

[Ipuka3z MunncrepcTBa obpazoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHeHuit B [Ipuka3 MunucrepcTtBa oOpa3zoBaHus M Hayku Poccuiickoit @enepamuu ot
17.05.2012 Ne 413 «O06 yrBepxkaeHuu (heaepaibHOrO rOCyJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa cpelHero (II0JHOro) 00IIero 0opa3oBaHUs».

[Tucemo JlemapraMeHTa rocy1apcTBEHHON MOJIMTUKU B cpepe MOATOTOBKH paboYnX KajJpoB U
JITO MunucrepctBa o6pazoBanust 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pekomennanuu mno
OpraHM3alMy TOJY4YEHHUs] CpelHero oomero oOpa3oBaHMs B IMpelenax OCBOEHUS
00pa30BaTeNbHBIX IPOrPaMM CPEHET0 MPOopeCcCHOHATBLHOI0 00pa3oBaHMs Ha 6a3e OCHOBHOTO
oOmiero  oOpa3oBaHHMs €  ydyeToM TpeOoBaHUM  (efepalbHBIX  TOCYAAPCTBEHHBIX
00pa30oBaTeNbHBIX CTAaHAAPTOB W MOJy4aeMoil mpodeccuu MM CIEeUUalbHOCTH CPEAHEro
npodeccuoHaIbHOTr0 00pa30BaAHUSY.

bawmaxoe M. M. Marematuka: KH. AN IperojaBaTens: MeToj. mocodme. — M.: HMJ]
«Axanemusi», 2013 (224ctp).

OVMK .OnexktpoHHbI yueOHHMK. KOHTposbHO-OIIEHOUHBIE cpencTBa. Martemaruka. s
npodeccuii U CIenuaIbHOCTEN cpeaHero mpodeccruoHanbHoro obpazoBanus. — M.: U]]
«Axanemus», 2016. PexomennoBano ®I'Y «DUPO»

OVMK .bawmaxos M. M. Maremaruka: anreOpa W Haydajga MaTeMaTHYECKOTO aHAIIN3a,
reometpust . Kaura qs npenogaBatens— M.: U1 «Akagemusi», 2017 . PekomengoBano OI'Y
«DHUPO».

HNHTepHET-pecypcebl:
e [lopran Math.ru: 6ubnuoreka, MeuaTeKa, OMMMITHA/IBI, 33]Ja4H, UCTOPUS MATEMAaTHUKH. -

Pexxum noctyna: http://www.math.ru
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http://www.math.ru/

e [azera «Marematuka» wusnatenbckoro noma «llepBoe ceHTsOps». - Pexkum mocryma:
http://mat.1september.ru

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

e OOGpazoBatenbHble pecypcbl MaTepHeTa — MHpopMaTHKa. - Pexxum nocryma:
http://www.alleng.ru/edu/comp.htm

e Munnpocseuienust Poccuu. - Pexxum goctyna: http:/ www.ed.gov.ru

e Crenuanu3upoBaHHbli noptan  «HbOpMaMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B

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

www.mobintech.ru

OO6pa3zoBarenbHbII MaTeMaTH4YeCKui - PexxuM gocTyna: www.exponenta.ru

OO6mepoccuiickuii MaTeMaTHIeCKU ropTaii- Pexxum goctyna: www.mathnet.ru

Karasnor nHTepHET-pecypcoB 1o MareMartrke Ha deaepanbHoM opraie Poccuiickoe

obOpa3zoBaHue

o Kuwnru fAkosa Ilepeabpmana

e DjVu bubnuotreka na inunowm caiite [IsipkoBa Bsuecnasa Mcropust MaTeMaTHKH,
METOJIMYECKas TUTEepaTypa, 3aHMMaTeIbHAsI MaTeMaTHKa.

e DJIEKTPOHHBIE MATEMATHYECKHE ONOINOTEKH

o Y4eOHUKHM M Ipyrue KHUTH 110 MaTematuke Ha caiite EQWorld. MUP MATEMATUYECKUX
YPABHEHUI

o bubinoTeka no MaTemMaTuke

e Maremarnueckoe oOpa3zoBaHue: MPOLLIOE U HACTOSIIIEE

e Mathesis. ApXUB YHUKaJIbHOTO OJIECCKOI'0 KHUTOU3AATEIbCTBA HAYYHbBIX U MOMYJISIPHO-
HAYYHBIX COYMHEHHH U3 00J1acTH PU3MKO MaTeMaTuyeckux Hayk "Maresuc".

HuTepHer - sKypHAJIbI:

«MaremaTuka B IIKOJICY,

«Ilemgarory»

Cant «YunTelnbcKas ra3eray

Kypnan "Matematuka" (M3narensckuit 1om «llepBoe ceHTAOPs»)
"BectHuk oOpa3zoBanus"

"Bectu o6pazoBanus”

Kypuan "Hayka u )ku3Hb"

IToHBIN DIEKTPOHHBIN apXuB )KypHasia «KBaaTy
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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/
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 JUCIIUIIJIMHbI

KOHTpOJIb H OICHKA PE3YyJIbTAaTOB OCBOCHHA JUCHUILIMHBI OCYINCCTBIIACTCS IIPEIIOJaBaTCIIEM B
nmponecce NpoBCACHUSA NPAKTUICCKUX 3aHATHH U KOHTPOJIbHBIX pa60T, TCCTUPOBAHUS, a4 TAKIKC
BBITIOJTHEHU A O6y‘laIOHII/IMI/IC${ HHAUBUAYAJIBbHBIX BaHaHI/Iﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U METOBI
KOHTPOJIAA M OLleHKH
pe3yJbTaToB 00y4eHus

YMmerTh:

OJEeMEHTBI TEOPUU MHOXKECTB M MaTEMATUYECKOH JIOTUKU

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMHU: KOHEUHOE
MHOXECTBO,  JJIEMEHT  MHOXECTBAa,  IOJMHOXECTBO,
nepeceuyeHUe W OObEAMHEHHWE MHOXECTB, YHCIIOBBIC
MHOY€eCTBa Ha KOOPAMHATHON NPSAMOMN, OTPE30K, HHTEPBAJ;

- omepupoBarb Ha 0a30BOM  YpOBHE  IOHSTHSAMHU:
YTBEP)KJCHHE, OTPULAHUE YTBEP)KICHMS, WCTHUHHbBIE MU
JIOXKHBIE YTBEP)KICHHS, TPHUYMHA, CIEACTBUE, YaCTHBIN
cilydyail 001Iero yTBepK/1eHUs, KOHTPIPUMED;

- HaXOJWTbH IepeceyeHrue M OOBETUHEHUE IBYX MHOKECTB,
IPECTAaBICHHBIX IT'pa@UUECKH Ha YUCIOBOM MPSIMOii;

- CTPOUTHh HA YHMCIIOBOM IPSIMOM IOAMHOKECTBO YHMCIIOBOTO
MHOX€ECTBA, 3a/laHHOE MPOCTEHIINMU YCIOBUSIMH;

- pacmo3HaBaTh JIOKHBIE  YTBEP)KACHUS, OMHMOKH B
pacCyXIeHHsX, B TOM UHUCIE€ C  HCIOJb30BAHUEM
KOHTPIPUMEPOB.

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amura NpakTU4ecKux pador.
AHanus pe3ynbTaToB
IPOBEIEHUS MPAKTUUECKUX
pabor.

Yucna v BeIpakeHUs

- OnepupoBath Ha 6a30BOM YPOBHE MOHATUSAMU: 1IEJI0€ YHUCIIO,
JIeTUMOCTh Yncell, OOBIKHOBEHHAs po0b, AeCATUUHAS ApOOb,
palMOHAJILHOE YHMCJO, MNPUOIMKEHHOE 3HAYeHHEe 4YHCa,
4acTb, JA0JIs, OTHOLIEHHE, IPOLEHT, ITOBBILICHUE U TOHUKCHUE
Ha 33J]aHHOE YHCJIO MTPOLIEHTOB, MacIITa0;

- omepupoBaTh Ha 0a30BOM ypOBHE MOHATUAMU: Jorapupm
4yucia, TPUTOHOMETPUYECKAs OKPYXKHOCTh, TpadyCHas Mepa
yria,  BEIMYMHA  yIva,  3aJaHHOrO0  TOYKOM  Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT'€HC
Y KOTaHI'€HC YIJIOB, UMEIOIINX IPOU3BOJIBHYIO BEJIUUUHY;

- BBINOJHATH apudMeTuyeckue JEHUCTBUS C LEIbIMH U
paloOHaIbHBIMU YHCIIAMU;

- BBIIOJHATH HECIOXKHbIE MPEoOpa3oBaHMsI YHCIOBBIX
BBIPOKEHUH, COAEpKAIIMX CTENEHH Yucell, MO0 KOPHU U3
qucen, TM00 JorapudMbl YHCEIT;

- CPaBHUBATh pallMOHAJILHBIE YHCIIa MEXKIY COOOM;

- OIICHMBAaTh W CpPAaBHMBATh C PALMOHAIBHBIMU YHCIAMU
3HAQYCHUS LEJBIX CTENEHEW 4YuCel, KOpHEH HaTypajabHON
CTETIEHU M3 YHUCEJI, JOrapu(pMOB YHCEN B IPOCTHIX CIIyUasx;

- u300paxaTb TOYKAMHM Ha YHUCIOBOM MpsIMOW IieNble U
paloHaIbHbIC YHCTIA;

- U300pakaTh TOUKAMH HA YUCIIOBOM MPSMOH 1ieJible CTEeNEHU
qucell, KOPHU HATypaJlbHOW CTENEeHHM M3 YHCel, JorapupMbl
YyUCeN B MPOCTHIX CIyYasx;

- BBITIOJIHATH HECJIOXKHBIE PeoOpa30BaHus HENIbIX U JPOOHO-

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amura NpakTH4ecKux pador.
AHanus pe3ynbTaToB
IPOBEIEHUS MPAKTHUECKUX
pabor.
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paloHaIbHBIX OYKBEHHBIX BbIPAKECHHUIA;

- BbIpaXaTb B IIPOCTEHIIMX CIydasx W3 PaBEHCTBA OAHY
MEPEMEHHYIO Yepe3 APYrue;

- BBIUUCIISITH B NPOCTBIX Ciy4asX 3HAYEHMsI YHUCIOBBIX U
OYKBEHHBIX  BBIPQXKECHHH, OCYLIECTBISII  HEOOXOIUMbIE
MOJICTAHOBKH H ITPe0Opa3oBaHus;

- u300pakaTb CXEMaTUYECKH Yrojl, BEJIUYMHA KOTOPOIO
BbIpaXKEHA B Irpajaycax;

- OLICHMBATh 3HAKU CHHYCA, KOCUHYCa, TAHT€HCa, KOTaHTeHCa
KOHKPETHBIX YIJIOB.

YpaBHEHUs U HEPABEHCTBA

- Pemate nuHeiHbIE ypaBHEHHS U HEPABEHCTBA, KBaIpaTHBIC
ypaBHEHUS;

- pemats JorapugMuyuecKkue ypaBHeHHus Buaa loga (bx +¢) =
d u mpocreiimue HepaBeHcTBa Buaa log, x < d;

- pelIaTh 0Ka3aTelbHble ypaBHeHus, Buga a>* = d (rae d
MOYKHO ITPEJICTAaBUTh B BHJIE CTEIIEHH C OCHOBAaHUEM a) U
npocreinme HepaBeHcTBa Buja a* < d (rae d MoxxHO
IPE/ICTABUTH B BUJIE CTETICHU C OCHOBAHUEM a);

- TPHUBOAMTH HECKOJIbKO INPHUMEPOB KOpPHEH MpOCTEHIIero
TPUTOHOMETPHUYECKOTO YpaBHEHHUS BUJA: Sin X = a, COS X = a,

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amura NpakTH4eCKUX padoT.
AHanus pe3ynbTaToB
IPOBE/ICHUS MPAKTUUECKUX
pabor.

tg x = a, ctg X = a, rae a - TaOJMYHOE 3HAYCHHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKIIMH.
DyHKIHNH [IpoBeneHune NpakTUYECKUX

- OnepupoBaTb Ha 6a30BOM YPOBHE OHATUSIMMU:
3aBHCHUMOCTH BEIIMYMH, QYHKIUS, apTyMEHT U 3HAYCHUE
(byHKLMH, 006JaCTh ONpeIeIeHUs] 1 MHOKECTBO 3HaUCHHH
¢byHKIMH, rpaduk 3aBUCUMOCTH, TpaduK QPYHKUINHU, HYIH
(GyHKLMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM IIPOMEXKYTKE, YObIBAaHNE HAa YHUCIOBOM
IPOMEXYTKe, HauOoJbIllee U HaUMEHblIIee 3HaUeHNe
(GYHKIIMHM Ha YUCIIOBOM IIPOMEXKYTKE, IEPHOUUECKast
GbyHKLUSA, TEPHOL;

- OIepUpoBaTh HAa OA30BOM YPOBHE MOHATUSAMU: TpsSIMas U
oOpaTHas PONOPIHOHANBHOCTD JIMHEIHAsA, KBapaTHyHasl,
norapudmuueckas U noxkasaTesbHas QyHKIUH,
TPUTOHOMETpUUYECKHE (DYHKIUH;

- pacrio3HaBaTh rpauKu 3JeMEHTApHBIX QYHKIUI: TpIMOit
¥ 00paTHOM MPONOPIUOHAIBHOCTH, TUHEHHOM,
KBaJIpaTUYHOM, JorapuMuuecKoil 1 nokasareabHOU
(GyHKUINH, TPUTOHOMETPHUUYECKUX (DYHKIIHA;

- COOTHOCHUTD IpauKH 3JI€MEHTAPHBIX QYHKIHUI: PAMOil U
00paTHON IPONOPIIMOHATHLHOCTH, IMHEHHOW, KBaIpaTUYHOM,
JorapuMHUUecKol U MokazareabHol QyHKIUH,
TPUTOHOMETPHUUYECKUX (QYHKLUH ¢ HopMyTamMH, KOTOPBIMH
OHM 3a/1aHbl;

- HAXO/IUTh 1O rpauKy NPUOIMKEHHO 3HAaUeHUS PYHKIIUH B
3aJJaHHBIX TOYKaX;

- OTIpeNeNsATh Mo rpaduKy CBOMCTBA PYHKUIMU (HYIH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKHU
MOHOTOHHOCTH, HaOOJIbIIINE U HAUMEHBIINE 3HAYEHUS U
T.1L.);

3aHATHM.

3ammTa NpakTHIecKux pador.
AHanus pe3ynbTaToB
MPOBEICHUS TIPAKTHICCKUX
pabor.
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- CTpOUTh OCKH3 Trpaduka (PYHKIUH, YIOBIECTBOPSIONMIEH
IIPUBEIEHHOMY Habopy yCIIOBUI (mIpoMexyTKH
BO3pacTaHus/yObIBaHHs, 3HAYCHHE (YHKIUM B 3aJaHHOU
TOYKE, TOYKH SIKCTPEMYMOB H T.JI.).

DJIEMEHTBI MATEMAaTHYeCKOTO aHAIH3a

- OnepupoBath Ha 0230BOM YPOBHE MOHATHIMMU: TIPOU3BOIHAS
GyHKIIMM B TOYKe, KacareiabHas K Tpaduky GyHKIHH,
pOU3BOIHAS (DYHKITNH;

- OMpeneNATh 3HAYCHNUE MPOU3BOAHON (QYHKIUH B TOYKE IO
N300paKEHHUIO KacaTeIbHOM K rpaduKy, MPOBEACHHOMN B 3TOU
TOYKE;

- pemaTh HECIOXKHBIC 3a7aYll Ha MPUMEHEHHUE CBSI3U MEXIY
IPOMEXYTKAMH MOHOTOHHOCTH M TOYKaMH OSKCTpeMyMa

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amura NpakTU4ecKux pador.
AHanus pe3ynbTaToB
IPOBEIEHUS IPAKTUUECKUX
pabor.

GyHKIIMM, C  OJHOW  CTOPOHBI, ©  TIPOMEKYTKAMHU

3HAKOIOCTOSIHCTBA U HYJISIMU IPOU3BOIHOM 3TON (PYHKIIMH - C

JIPYTOM.

Cratuctuka W TeopHsl  BeposTHOcTeH, Joruka  u | [IpoBeneHre mpakTHUECKUX
KOMOWHATOpHKA 3aHATHIA.

- OmnepupoBath Ha 0a30BOM ypOBHE OCHOBHBIMH | 3alllMTa MPaKTHYECKUX padoOT.
OMHUCATEIBbHBIMA  XapaKTEPUCTUKAMU YHCIOBOTO Habopa: | AHaIu3 pe3yinbTaToB
cpenHee apudmeTrnyeckoe, MeAMaHa, HauOOJbIIee U | MPOBEACHUS MPAKTHYECKUX

HaVMEHbIIIEE 3HAYCHMS;
- omepupoBaTh Ha 0a30BOM ypOBHE HOHATUSIMHU: HacCTOTa U
BEPOSTHOCTh COOBITHS, CIy4alHBI BBIOOpP, OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

- BBIYUCIISITH BEPOSTHOCTU COOBITUI Ha OCHOBE IOJCYETa
4KCJIa UICXOMO0B.

pabor.

TekcroBble 3a/1a4n

- Pemath Hec0’KHBIE TEKCTOBBIE 33/1a4M Pa3HbIX THIIOB;

- aHaJIU3MpOBaTh YCIOBHUE 3a/ay, NpU HEOOXOIUMOCTU
CTPOUTH JUJISl €€ PEIICHUS MaTEMAaTHYECKYIO MOJIEb;

- TIOHMMaTh M UCHOJB30BaTh JJIsi pElIeHUs 3ajauu
UHPOpPMALIMIO, MPEACTABICHHYI0O B BHJE TEKCTOBOM H
CHMBOJILHOM 3amucH, cXeM, TaOnull, auarpamm, rpadukos,
PHCYHKOB;

- JIeCTBOBATh IO AJITOPUTMY, COAEpIKAIIEMYyCsl B YCIOBUU
3a/1a4y;

- HCIIOJIb30BaTh JIOTUYECKUE PACCYKIEHUS NpPHU peIIeHUU
3a/1a4u;

- paboTaTh C M30BITOUHBIMHU YCIIOBUSIMHU, BbIOMpas U3 Bcel
uHpOpMalnK, TaHHbIE, HEOOXOAUMBIE JJISl PEIIeHUs 3a1a4H;
- OCYILECTBIISITh HECJIOKHBIN Nepe6op BOZMOKHBIX PEIICHUH,
BbIOMpass W3 HHUX  ONTHUMaJbHOE TIO  KPUTEpUSM,
c(hopMyITUPOBAaHHBIM B YCIIOBHUU;

- QHAIM3UPOBATh U UHTEPIIPETUPOBATH ITOJTYYEHHBIE PEILICHUS
B KOHTEKCTE YCJIOBUS 3aJaud, BBIOMpATh pELIEHUs, He
IIPOTUBOpPEYAILNE KOHTEKCTY;

- pemarb 3aJaud Ha pacyeT CTOMMOCTU TMOKYIOK, YCIYT,
MOE3/10K U T.IL.;

- pewiatb HECIOXKHbBIE 3aJauyM, CBSI3aHHBIE C JIOJIEBBIM
ydyacTMeM BO  BIaJeHUU  (UPMOH, mpennpusTuem,
HEJBM)KUMOCTBIO;

[IpoBeneHne NpakTUYECKUX
3aHATUN.

3aiuTa NpakTUYecKux padoT.
AHanus pe3ynbTaToB
MIPOBEJICHUS IPAKTUYECKUX
pabor.
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- pemiath 3aJa4d Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK,
KOMHCCUH) M Ha BBIUYUCIICHHE CJOXHBIX IPOLEHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEJAUTOB U UTIOTEK;

- pemarh MPaKTUYECKHE 33a]Jauu, TPEOYyIOIUe UCIIOIb30BaAHUS
OTPHIIATENIBHBIX YKCEJI: Ha OINpENeICHUEe TEeMIIepaTyphl, Ha
OIpeziesIEHUE NOJIOKEHUSI Ha BPEMEHHOM OcH (10 Hallel 3psl
Y TI0CJIe), Ha JBMYKEHHUE JICHS)KHBIX CPEACTB (MMPUXO0J1/pacxo),
Ha ONpeeTICHUE TTTyOHHBI/BBICOTHI U T.IL.;

- HCIONB30BaTh IMOHATHE MacmTaba s HaXOXICHHUS
pacCcTOSHUN W JUIMH Ha KapTax, IJIaHaX MECTHOCTH, IIaHaxX
MIOMEIICHUH, BRIKPOHKaX, IPU pabOTe Ha KOMITBIOTEPE U T.I1.

I'eomerpus
- OnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHSMHU: TOUKa,

npsiMasi, IJIOCKOCTh B IPOCTPAHCTBE, NApauIEIbHOCTh U
HEePIEHINKYJIPHOCTD MPSIMBIX U INIOCKOCTEH;

- pacmo3HaBaTh OCHOBHBIE BUBI MHOTOI'PAaHHHUKOB (IIPHU3Ma,
nUpamu/a, NpsIMOYroJIbHBIN Mapajuienenunes, Kyo);

- n300pakaTh U3y4aeMbie QUTYPHI OT PYKH U C TPUMEHEHHEM
HPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

- Jienatb (BBIHOCHBIE) IIJIOCKME YEpTEeKU U3 PHUCYHKOB
HPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;

- W3BJIEKaTh  MHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

- IPUMEHATH TeopeMy [Indaropa npu BEIYMCIEHUH 37IEMEHTOB
CTEpEOMETPUIECKUX (PUTYD;

- HaXOJUTh 00BEMBI U IJIOLIAIU ITOBEPXHOCTEH NMPOCTEHIINX
MHOTOTPAaHHHUKOB C IIPUMEHEHUEM (hopMyT;

- pacmo3HaBaThb OCHOBHBIE BHUJBI TeNl BpalleHus (KOHYC,
nuIuHAp, cdepa u map);

- HAXOJUTh 00BEMBI U IJIOIIAIU MOBEPXHOCTEN MPOCTEHIINX
MHOTOTPAaHHHUKOB U T€JI BpaIlleH!sI ¢ IPUMEHEHHEM (POPMYIL.

[IpoBeneHune NpaKTUYECKUX
3aHATHH.

3ammra NpakTHYecKux pador.
Ananu3 pe3ynbTaToB
IPOBEICHUS MPAKTHUECKUX
pabor.

BekTopbl U KOOPIMHATHI B IPOCTPAHCTBE

- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHEM JI€KapTOBBI
KOOPJIMHATHI B IPOCTPAHCTRE;

- HaXxOIWTh KOOPAMHATHI BEPIIMH Ky0a W MPSMOYTOJIBHOTO
napasenenunena

[IpoBenenue mpakTUYECKUX
3aHSITHMN.

3amuTa npakTU4ecKux padoT.
AHanm3 pe3yabTaToB
MPOBEJICHHS MPAKTUYECKUX
pabor.

3HATh:

DJIEMEHTBI TEOPUU MHOKECTB M MATEMATUIECKOH JIOTHKU

- TOHATUSA: KOHEYHOE MHOXECTBO, HJIEMEHT MHOXKECTBa,
MOJIMHOXECTBO, TEepecedeHne W OOBEIWHEHHE MHOXKECTB,
YHCIOBbIE MHOXKECTBA HAa KOOPAMHATHOM MpPSIMOM, OTPE30K,
WHTEPBAT;

- TOHATUSA: yTBEPXKICHUE, OTPULAHHE YTBEPXKICHMS,
UCTHHHBIC W JIOKHBIC YTBEPXKICHHS, NPUYHHA, CIIEICTBUE,
YaCTHBIN CITy4ail 00IIero yTBep KAeHHsI, KOHTPIPUMED;

- KaKuM 00pa3oM HaxXOJATCS IMEPECeYCHUs W O0O0bECTUHEHHUS
JIByX MHOXECTB, ITPEJICTABICHHBIX TpapUUECKH Ha YUCIOBON
MIPSIMOM;

- KakuM 00pa3zom

CTPOMTCS Ha YHUCJIOBOM MNPSIMOMN

[IpoBenenune mpakTUYECKUX
3aHIATHH.

3aiuTa npakTUYecKux padoT.
AHanu3 pe3ynbTaToB
MPOBEACHUS TPAKTUUECKUX
pabor.
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MOJIMHO>KECTBO YHCIIOBOTO
MPOCTEUIIUMH YCIIOBUSIMU;

- KakuM 00pa3oM pacHo3HAIOTCS JIOKHBIE YTBEPXKICHUS,
OIIMOKN B PACCYXKICHHSIX, B TOM YHUCJIC C HCIOJIb30BAaHHEM
KOHTPIIPUMEPOB.

MHOKECTBaA, 3aJIaHHOC

Yucna v BeIpaXeHUs

- MOHATHSL: 1I€JI0€ YHUCIIO0, NEIMMOCTh YHMCENl, OOBIKHOBEHHAs
npoOb,  gecAaTuuHas  ApoOb,  palMOHAIBHOE  YHUCIIO,
npUOJIMKEHHOE 3HAYeHHME 4Mcia, 4acTb, J0JIsl, OTHOILIECHUE,
IIPOLIEHT, IOBBIIIEHUE W IOHWKEHUE Ha 3aJaHHOE YHCIO
IPOLIEHTOB, MacIlTao;

- TNOHATHA: JorapupM UUCIA, TPUTOHOMETPUUECKAs
OKPYXXHOCTb, TIpajyCcHas Mepa yrja, BeIMYMHA YyIJa,
33IaHHOTO0 TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH,
CHUHYC, KOCHHYC, TQHI'€HC M KOTAaHI'€HC YIJIOB, MMEIOLINX
[IPOU3BOJIbHYIO BEJIMUHHY;

- KaK BBINOJIHATh apudMeTHuecKkue AEUCTBUS C LEIbIMU U
PalMOHATILHBIMU YU CIIAMU;

- Kak BBINOJIHATh HECJIOXKHBIE IPeoOpa3oBaHUs YHMCIOBBIX
BBIPKEHUH, COAEp)KAIIMX CTEIEHH YHucell, JIMOO KOpPHU W3
qucel, 100 JorapudMbl YUCEIT;

- KaK CpaBHUBATh pallOHAIbHbIE YKCIa MEXKIY cO00ii;

- KaK OLICHMBAaTb M CPABHUBATH C PALlMOHAJIbHBIMU YHCIAMU
3HAQYECHUS LEJIBIX CTENEHEW 4Yucel, KOpHEH HaTypajabHON
CTETIEHU U3 YHUCEJI, JOrapu(MOB YHCEN B IPOCTHIX CIIydasix;

- cIoco0bl M300pa)K€HHsI TOYKAaMH Ha YHCIOBOW MpsIMOU
LIEJIbIE U pAl[MOHAJIbHBIC YHCIIA;

- CIocoObl M300pa)KeHHs] TOYKAaMH Ha YHCIOBOW MpsIMOU
LleNIbIE CTETNEHM YHCEN, KOPHU HATypaJbHOM CTENEHH U3
YHCcell, JIOrapu(MBbl YUCEI B IPOCTHIX CIIydasix;

- KaK BBINOJHATh HECIIOKHBIE NpPeoOpa3oBaHUS ILENbIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAKEHU;

- KaK BBIpaXkaThb B MPOCTEHIIMX CIIydasX U3 PABEHCTBA OJHY
NEPEMEHHYIO Yepe3 APYTHUe;

- KaK BBIYMCIIATH B IIPOCTBIX CIydasX 3HAYEHUS YHCIOBBIX U
OYKBEHHBIX  BBIPQXEHHM, OCYLIECTBISISI  HEOOXOIUMBIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

- KaKk M300pakaTb CXEMaTHYECKH yTroJl, BEIUYMHA KOTOPOIO
BBIpaXKEHA B rpajaycax;

- KaK OIICHMBATh 3HAKU CUHYCa, KOCUHYCA, TAHTEHCa,
KOTaHT'€HCA KOHKPETHBIX YTJIOB.

[IpoBeneHune NpaKTUYECKUX
3aHATHH.

3ammTa NpakTHYeCKux pador.
Amnanu3 pe3ynbTaToB
MIPOBEICHUS MPAKTHIECKUX
pabor.

YpaBHEHHS ¥ HEPABEHCTBA

- METO/Ibl PELICHNs TMHENHBIX YPAaBHEHNUN U HEPABEHCTB,
KBaJPaTHBIX YPaBHECHUH;

- METO/BI pelIeHus JIorapu(MUIeckux ypaBHeHHH Buja log,
(bx + ¢) = d u mpocreimux HepaBeHCTB BUaa log, x < d;

- METO/IbI pellleHKs TIOKa3aTebHbIX ypaBHEHUH Bua a®* =
d (rae d MO>XHO TIPEACTaBUTH B BHJIE CTETICHH C OCHOBAaHUEM
a) U mpocTelIux HepaBeHCTB Buaa a* < d (rae d MoxkHO

MIPEJCTABUTH B BUJIE CTENIEHN C OCHOBAHHEM a);

[IpoBenenune mpakTUYECKUX
3aHIATHH.

3aiuTa npakTUYecKux padoT.
AHanu3 pe3ynbTaToB
MPOBEACHUS TPAKTUUECKHUX
pabor.
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- TpUMEpbl KOPHEH MPOCTEUIIEr0 TPUTOHOMETPUUYECKOTO
ypaBHEHMs BUJA: Sin X =a, coOs X =a, tg x =a, ctgXx =a, raea

- TabInyHOe 3HauYCHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON (PYHKIIHH.
DyHKIUHU [IpoBeneHue nmpakTUYECKUX

- IOHATUS: 3aBUCUMOCTb BEIMYHH, (PYHKIHSA, apTYMEHT U
3HaYeHue PyHKIHUU, 00TaCTh OMPEeNICHUS U MHOXKECTBO
3HaYeHUN PYHKUUH, rpauK 3aBUCUMOCTH, TpapuK
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM IIPOMEKYTKE, HauOOJIbIIIee U HAUMEHbIIIEe
3HaYeHue (PyHKLIUU HAa YUCIOBOM MIPOMEKYTKE,
nepuoanyeckas QyHKUIUs, IEPUOT;

- IOHATUS: TIpsAMasi U 00paTHas! MPOMOPIIHOHAIEHOCTh
JUHEHas, KBaJpaTHuHas, JJorapupmMudeckas u
nokasarejbHas (YHKIMH, TPUTOHOMETPUYECKUE (PYHKIUH;

- rpaduku deMeHTapHbIX QYHKIUI: TpsAMoil 1 0OpaTHOU
MPONOPLMOHATBHOCTH, TUHEUHOM, KBAIPATUYHOM,
norapuMUUECKOl U MoKa3aTeabHOU QyHKIUH,
TPUTOHOMETPHUYECKUX (YHKIINH;

- CIOCOOBI COOTHOIIIEHUS TPAPUKOB IIEMEHTAPHBIX
GyHKIMI: npsMoil 1 00paTHON NPONOPLUOHATIBHOCTH,
JUHEHHOMN, KBaJPaTUYHOH, TOTapu(PMUIECKON U
NO0Ka3aTelbHON (QYHKIUM, TPUTrOHOMETPUUYECKUX (PYHKLINN C
dbopMynaMu, KOTOPHIMU OHHU 3a]1aHBI;

- KAaKUM 00pa30M HaXOUTh 10 TpaduKy MPUOIIIKEHHO
3HaYeHUs (PYHKIMH B 33/IaHHBIX TOYKAX;

- KakuM 00pa3oM OIpeAensiTh o rpaduky cBoiicTBa
GbyHKIMYU (HYJIH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEXKYTKH MOHOTOHHOCTH, HaUOOJIbIIINE U HAUMEHbILINE
3HAuEHUs U T.11.);

- IIOCTPOEHHE JCKHU30B rpadukoB ¢GbyHKIMY,
YJIOBJIETBOPSIIOIIMX ~ NPHUBEIEHHOMY  HAbopy  YCIIOBHI
(mpoMeXyTKH BO3pacTaHus/yObIBaHUS, 3HaU€HUE (PYHKIIMU B
3aJJaHHOHM TOYKE, TOYKH SKCTPEMYMOB H T.JI.).

3aHATHI.

3amura NpakTU4ecKux pador.
AHanus pe3ynbTaToB
IPOBEICHUS PAKTUUECKUX
pabor.

DJIEMEHTHl MaTEMAaTUYECKOTO aHAIN3a

- TOHATHUSA: NPOU3BOJHAs (PYHKIMH B TOYKE, KacaTelbHas K
rpaduky GyHKUIMHU, TPOU3BOAHAS (PYHKLINU;

- KaK OIpeNeNsITh 3HaueHUe MPOU3BOIHON (QYHKIIMU B TOUKE
10 M300paKeHUI0 KacaTeabHOW K rpaduKy, MPOBEIEHHON B
9TOM TOUYKE;

- cIocoOBI pellIeHUs] HECTIOKHBIX 33/1a4 Ha IPUMEHEHHE CBSI3U
MEXIYy IPOMEXYTKAMM  MOHOTOHHOCTM W  TOYKaMH
sKcTpeMyMa (YHKIIMH, C OJIHON CTOPOHBI, U IPOMEXYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU ITPOU3BOIHOM 3TOH (yHKIINH - C

[IpoBeneHne NpakTUYECKUX
3aHATUN.

3aiuTa NpakTUYecKux padoT.
AHanu3 pe3ynbTaToB
MIPOBEJICHUS TIPAKTUUECKUX
pabor.

JPYroi.
CrarvcTvika Y TeOpUsl  BeposATHOCTeH, Joruka u | [IpoBeneHue npakTHUeCKuX
KOMOMHATODPHKA 3aHATUH.

- OCHOBHBIC OMNHUCATENbHBIE XapPaKTEPUCTUKU UHUCIOBOTO
Habopa: cpenHee apupMeTHIECKOe, MEeIMaHa, HauOOoJbIIee 1
HauMEHbIIIee 3HAYCHUS;

- TOHSTHS: YaCTOTa M BEPOSTHOCTHb COOBITUS, CIy4dallHBIN

3amuTa npakTU4ecKux padoT.
AHanu3 pe3yabTaToB
MPOBEACHUS TPAKTUUECKUX
pabor.

31




BBIOOp, OIIBITHI
COOBITHSIMH,

- KaK BBIYUCIISITH BEPOSTHOCTH COOBITHI HA OCHOBE IMOJ/ICUCTA
YHCIIa UICXO/I0B.

C PaBHOBO3MOXHBIMH 3JICMCHTAapPHBIMHA

TexcroBble 3a1a4un

- crnocoObl PelIeHUsT HECIIOKHBIX TEKCTOBBIX 3aJad Pa3HbIX
THUIIOB;

- QHaJM3 YCIOBUS 3314y, IPU HEOOXOAUMOCTH IOCTPOEHHE
JUIs €€ pelleHHs] MAaTeMAaTUYECKYIO MOJIEb;

- JUI pelIeHus 3aJa4d MHQPOPMAIMIO, MPEACTABICHHYIO B
BUJE TEKCTOBOM M CHUMBOJBHOM 3amHMCH, CXeM, Tabuul,
auarpamm, rpaukoB, pUCYHKOB;

- IIyTH AEUCTBUS IO alITOPUTMY, COJEpKaIEeMycs B YCIOBUU
3aJa4u;

- METO/bl HUCHOJb30BAHUS JIOTHUECKUX PACCYXKIEHUH mnpu
pELIeHNH 3a]1auH;

- KaK paboTaTh ¢ U30BITOUHBIMU YCIIOBUSIMH, BBIOMpAs U3 BCeH
uHpOpMaLnK, TaHHBIE, HEOOXOAUMBIE JJISl PEHICHUS 33/1a4H;
- KaK OCYIIECTBJIATh HECIOXKHBIH Iepedop BO3MOXKHBIX
pelIeHN, BbIOMpas U3 HUX ONTUMAIBHOE IO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM B YCIOBUHU;

- KaK AaHaJu3upoBaTh U MHTEPHPETUPOBATH IOJIYUYCHHbBIE
peleHHs B KOHTEKCTE YCIIOBUS 3ajlaud, BEIOMPATh pelieHus,
HE MPOTUBOPEYALUE KOHTEKCTY;

- cocoObl peUIeHus 3a1a4l Ha pacyeT CTOMMOCTHU MOKYIIOK,
yCIIyT, NOE3/10K U T.IL.;

- CIOCOOBbI pelIeHUs] HECIOXKHBIX 3aJlaud, CBSI3aHHBIX C
JIOJIEBBIM Y4YacTHEM BO BIAJACHUHU (PUPMOM, MpeAnpusiTUEM,
HEABM)KUMOCTBIO;

- Kak pewiatb 3ajaud Ha MPOCTbIE HPOLEHTHl (CUCTEMBI
CKHJIOK, KOMHCCHH) U Ha BBIYHUCIICHUE CJIOKHBIX IPOLIEHTOB B
pa3IMYHBIX CXEMax BKJIA/0B, KPEIUTOB U UIIOTEK;

- KaKk pemaTh MpakTUYeCKWe 3agaud, Tpedyromue
MCIIOJIb30BaHUs

OTPULATENIbHBIX YHCEN: Ha ONpEJEeICHUE TEeMIlepaTyphbl, Ha
olpeieNieHue T0JI0KEHU Ha BPeMEHHOM ocH (10 Hatei 3pbl
¥ 110CJIE), Ha ABM)KEHUE JIEHEXHBIX CPEICTB (MPUX0/pacxon),
Ha ONpezeseHUe TTTyOHHbBI/BBICOTHI U T.I1.;

- IOHATHE MacIlTada Juisi HAXOXACHUS PACCTOSIHUM U IJIMH Ha
KapTax, INIaHaX MECTHOCTH, IIJIaHaX MOMELICHH, BBIKpOIKax,
npu paboTe Ha KOMITBIOTEPE U T.11.

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amyra NpakTH4ecKUx padoT.
AHanus pe3ynbTaToB
IPOBEICHUS PAKTUUECKUX
pabor.

['eomeTpus
- TOHATHUS: TOYKA, NOpsiMasi, IJIOCKOCTh B MPOCTPAHCTBE,

NApAUIENIBHOCTE U NEPHEHAUKYIIPHOCTh  IPSAMBIX U
IUIOCKOCTEH;

- OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (IIpHU3Ma, NHUpaMHUAA,
MPSIMOYTOJIBHBIN Tapaienenumne, Ky0);

- 1300paXkaTh U3ydaeMbie (GPUTYPBI OT PYKH U C TPUMEHEHUEM
NPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

- TpuMeHeHue Teopembl [ludaropa mpu BEYUCICHUU
AJIEMEHTOB CTEPEOMETPHUIECCKUX (DUTYD;

[IpoBenenune mpakTUYECKUX
3aHIATHH.

3aiuTa npakTUYecKux padoT.
AHanu3 pe3ynbTaToB
MPOBEACHUS TPAKTUUECKUX
pabor.
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- (hopMyJTBI HAXOXKIEHHUS 00BHEMOB U IIIOIIA IeH ITOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB;

- OCHOBHBIC BHJIbI TEJ BpalleHUs (KOHYC, IWIHHID, cepa u
map);

- ¢opmynsl 00beMOB U IJIOWAAEH  IOBEPXHOCTEH
HpOCTGfIH.IHX MHOT'OI'PaHHUKOB U TCJI BPpALICHUS.

BekTophl ¥ KOOPAMHATEI B IIPOCTPAHCTBE

- TIOHSATUS I€KAPTOBBIX KOOPAUHAT B IPOCTPAHCTBE;

- KaK HaXOJIUTh KOOPIUHATHI BEPIIUH Ky0a U PSIMOYTOJIBHOTO
napasuiesenumnena

[IpoBeneHue mpakTUYECKUX
3aHSITUMN.

3aiuTa npakTUYecKux padoT.

AHanus pe3ynbTaToB
IIPOBEICHUS MPAKTUUECKUX
pabor.

PesyabTaTsl
(ocBOeHHbBIE 001IIMEe KOMIIETEHIIHH)

q)OpMI)I U ME€TO/AbI KOHTPOJISA H OLCHKHU

OK 01. BeiOupatrb crioco0Obl penieHust 3aj1ad | DKCIepTHas OLEHKa pelleHus

HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH, | 3a4a4.

CUTYallTUOHHBIX

MMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAaM. 3KCH€pTHO€ Ha6JIIO[[€HI/I€ M OLICHKA IMPAKTHUYCCKUX

3a7laHUN.
OK 02. Ocy1iiecTBisATh MOUCK, aHATIU3 U .

MHTEPIIPETALNIO UHPOpMALIUH,
HEOOXOAMMOM 7151 BEITIOJTHEHUS 3a/1a4
npohecCuoHaNbHOM NeTeNbHOCTH.

o0ydaromumxcs npouecce OCBOeHHs —oOpa-
OK 03. ITnanupoBath U peaan30BbIBaTh 30BaTEIBHON IPOrPAMMBEIL.
COOCTBEHHOE IPO(PECCHOHANBLHOE U DKCrnepTHasi OLIEHKAa TPYMIIOBOIO OOCYKICHHUS Ha
JMYHOCTHOE Pa3BUTHE. MPAKTUYECKHUX 3aHITHSX.

OK 04. PaboTaTh B KOJUIEKTHUBE U KOMaH/IE,
3¢ (PEeKTUBHO B3aUMOICHCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM, KIIHEHTAMHU.

OK 05. OcyiiecTBasiTh yCTHYIO U
MUCHbMEHHYI0O KOMMYHHKAIUIO Ha
rOCYJapCTBEHHOM S3bIKE C YUETOM
0COOEHHOCTEH COLMATBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. ITposiBIsAITE Tpak1aHCKO-
NaTPUOTUYECKYIO TIO3UIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPaIULIMOHHBIX
00IIeYeTOBEYECKUX [IEHHOCTEH, TPUMEHSATh
CTaHJApPThl aHTUKOPPYILIUOHHOTO
TIOBEJICHHSI.

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpY’Karolllel CpeJibl, pecypcocOepexeHmIo,
3¢ (HeKTUBHO JEHCTBOBATH B UPE3BBHIYANHBIX
CUTyaIUsX.

OK 08. Mcnonp30BaTh cpencTaa
(bu3uUeCcKoil KyIbTypHI [JIsl COXpAaHEHUS U
YKpEIUIEHUs 3[J0POBbs B IPOLIECCE

PeduiekcuBHbBIN aHATN3 AEATEIHHOCTH

cDOpMaJII/ISOBaHHoe HaOJIIOJICHHUE 32 JICATCIbHOCTRIO
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Pe3yabTaThl
(ocBOeHHbBIE 001IIMe KOMIIEeTEHIIHH)

(DOprl U ME€TOAbI KOHTPOJISI H OCHKHA

poeCCUOHAIBHON JEATEIHHOCTH U
MMOoAACPIKaHU S H€O6XOI[I/IMOFO YPOBH:A
(u3MYECKOI MOrOTOBIEHHOCTH.

OK 09. Mcnonbs3oBaTh HHPOPMAIIHIOHHBIE
TEXHOJIOTHH B MPOQeCcCUOHAIBHON
JESITEIIBHOCTH.

OK 10. ITonp30oBaThCs NpodeccuOHaNbHON
JIOKyMEHTaIuel Ha roCyAapCTBEHHOM U
MHOCTPAaHHOM $I3bIKaX.

OK 11. Ucnonp30BaTh 3HAHHUS T10
(HMHAHCOBOM I'PaMOTHOCTH, TNIAHUPOBATh
MPEANPUHUMATEIBCKYIO JEATeIbHOCTh B
npogdeccuoHanbHOU cepe.

ILnanupyeMslii pe3yabrar

OcHOBHbBIE MOKA3aTeJIU OLEHKH Pe3yJIbTATOB
OCBOCHHS YU4eOHOIr0 nmpeamera

MP 1.YmMeHue caMoCTOSITENIBHO OIPENEATh
LIEJIU JESATEIIBHOCTH U COCTABIIATH TUIaHbI
JESTCIIBHOCTH; CAMOCTOSATEIBHO
OCYILIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATE NEATEILHOCTD,
UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI [T
JOCTHXXCHUA ITOCTAaBJICHHBIX ueneﬁ n
peanu3alui IJIaHOB ACATEIIBHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B
Pa3JIMYHBIX CUTYALUSX.

[Inanupyer 1e/1b U MPOIECC BHIMOIHEHUS PAOOTHI,
OCYIIECTBIISIET CAaMOKOHTPOJNb 3a pe3ylbTaTaMu
paboTHI.

MP 2.YmMeHune npoAayKTUBHO O0IIaThCs U
B3aMMOJIEIICTBOBATH B ITPOLIECCE

Berymaer B KOHTAKT € OKPYXarOIUMHA
JIeMOHCTpUpYET 3HaHHE HOPM U IIPABUII, KOTOPBIM

COBMECTHOM JESATEIBHOCTH, YUUTHIBATh HEOoOXOIMMO  cieloBaTh INpH  OOIIEHUU C

MO3ULUH IPYTUX yYaCTHUKOB OKpPYKaroIUMH

JeSTeNIbHOCTH, 3 (HEKTUBHO pa3peraTh OpraHu3oBbIBaeT oO1ieHue, CJIyIIaeT

KOH(JIUKTBI. cobeceJHMKa, HSMOIMOHAIBHO  COIEpPEkKHBAET,
paspemiaeT KOH(MDIUKTHBIE CUTYyallH, padoTaeT B
rpymnmne

MP 3.Bnanenue HaBBIKAMH PaGoraer c pa3IM4YHBIMU UCTOYHHUKAMHU

MO3HABATENbHOH, Y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeATETbHOCTH, HABBIKAMU pa3peieHus
po0JeM; CTOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOUCKY METOJ0B
pemeHI/m HpaKTI/I‘—IeCKI/IX 3aj1a4,
MPUMEHEHHUIO Pa3JIMUHbIX METOJOB
MMO3HAHMS.

uH(pOpMaIIUU, HAXOIUT, AaHATU3UPYET, UCTIOTIB3YET
B CAMOCTOSITEIHHOM JIEATETLHOCTH HH(GOPMAIIHIO.

MP 9.Bnangenne HaBEIKAMH
MO3HABATENIbHON pedIeKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUN U MBICIUTEIbHBIX

OnenuBaer cebs M TOBBIINIAET YPOBEHb CBOUX
3HaHUN U YMEHHM.
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MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI,
TPaHUI] CBOETO 3HAHMS U HE3HAHU S, HOBBIX
MO3HABATEJIbHBIX 33/1a4 U CPEJICTB UX
JIOCTHOKCHHUSI.

ITP 1. ChopmupoBaHHOCTH MpECTABICHUN
0 MaTeMaTHKe KaK 4aCTH MUPOBOM
KYJIbTYpPbI U1 O MECTE€ MAaTEMATHUKH B
COBPEMEHHOM LIMBUIIM3ALIMH, O CIIOCO0ax
ONMUCaHUs HA MAaTEMAaTUYECKOM SI3BbIKE
SBJICHUM pPEaJbHOTO MUPA;

[ToHuMaeT poJib MAaTEMAaTHKU B COBPEMEHHOM MHUPE
W IS CBOCH Oymyieit mpodeccu.

TP 2.CopMupoBaHHOCTH IPEICTABICHUM
0 MaTeMaTHYEeCKUX MOHITHUIX KaK O
BaXHEHIIINX MAaTEeMaTUYECKUX MOJEIISX,
MO3BOJISIIOIIMX OMKUCHIBATH U U3y4YaTh
pa3HbI€ MPOLIECCHI U SBJICHUS; TOHUMAaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOTO
MIOCTPOCHUS MaTEMaTHUYECKUX TEOPHIi;

BJ'IaI[eCT MMOHATHHHBIM MaTeMaTH4CCKUM
arnmnapaTtom IJjid OoImurcaHusa MpouecCoB U SIBIICHHI.

[1P 3.Biagenue MeTogaMu JOKa3aTeEIbLCTB U
AJTOPUTMOB PEILICHUS; YMEHUE UX
MIPUMEHSTh, IPOBOJUTH JTOKA3aTEIbHbIC
pacCyXJeHHS B XO€ PELICHUS 3a/1a4.

PamuonansHo HCIIOJIB3YECT MCETOAbBlI U IIPUCMBI
JA0Ka3aTCIbCTB, AJITOPUTMBI pCHICHUSA 3a/1a4.

[1P 4.Bnagenue craHIapTHBIMU TPUEMaMU
pELICHHS pallMOHAJIbHBIX U
HMppaloHaJIbHbBIX, TOKAa3aTEIbHbIX,
CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
[IPOrpaMm, B TOM YHUCJIE ISl IOUCKA IYyTH
PELICHUS U WIUTIOCTPALIMU PEIICHUS
YpaBHEHUM U HEPABEHCTB.

Bimageer craHpapTHeIMM IIpUEMaMu  pELICHUSA
palMOHAIBHBIX u MPPALMOHAIBHBIX,
[I0OKa3aTENIbHBIX, CTEIIECHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB,
UX CUCTEM.

Jinsg  womocTpauuy  pelleHHs]  ypaBHEHUH U
HEPaBEHCTB HUCIOJIb3YET I'OTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI.

ITP 5. ChopmupoBaHHOCTH MPECTABICHUN
00 OCHOBHBIX MOHSTHSIX, HJIEIX U METO/IaX
MaTeMaTHYECKOTO aHAJIN3A.

JeMoHCTpHpyeT 3HaHUS 00 OCHOBHBIX MOHSTHSIX,
UIesAX U METOJaX MaTEMaTHYECKOTO aHaIHN3a.

I1P 6.BiageHre 0OCHOBHBIMH ITOHSITHSIMH O
IUIOCKUX U POCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, ux OCHOBHBIX
CBOICcTBax; C(hOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEKaAX, MOJEIISAX U B
pealbHOM MHpE TeOMeTpUYecKue GUrypsbl;
IIPUMEHEHNE N3YYEHHBIX CBOICTB
reoMeTpuueckux Guryp u hopmy s
pEILIeHNsI TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C
MPAKTHYECKUM COJIEP )KAHHUEM.

JleMOHCTpUpYEeT 3HaHUA IOHATUH O IJIOCKUX H
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYPAX, UX
OCHOBHBIX CBOMCTBAX.

IIpumensier bopMyIibI pu peneHun
TF€OMETPUYECKUX 3a/1a4 U 3aJay C NPAKTUYECKUM
COJZIEp’)KaHNEM

[TP 7.ChopMUpOBaHHOCTH MPEACTABICHUI
0 TIpoIeccax | SIBJICHUSIX, UMEIOITHX
BEPOSITHOCTHBIN XapaKTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpE, 00 OCHOBHBIX MOHSATHSIX
AJIEMEHTApPHON TEOPUH BEPOSTHOCTEH;
YMEHUN HaXOJUTh U OLIEHUBATH
BEPOSITHOCTH HACTYIUJICHUSI COOBITHH B

Biageer  OCHOBHBIMEH  IIOHATHSIMU — TEOpUU
BEPOSITHOCTEM, OCHOBHBIMH XapaKTEPUCTUKAMU
CIIy4ailHbIX BEJINYMH.

[IpuMeHseT 3HaHNA B IPOCTEUIINX MTPAKTUYECKHUX
3amayax 1o «Teopunm  BEpoOATHOCTEN» U
«CraTtuctuke».
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MPOCTEUIINX MPAKTUYECKUX CUTYALHIX U
OCHOBHBIE XapaKTEPUCTUKHU CITy4alHbIX
BEJIMYMH.

[1P 8.Biagenne HaBBIKAMH HCIIOJIb30BAHUA
TOTOBBIX KOMITBIOTEPHBIX ITPOTPaMM MPHU
pELIEHNH 3a]1ay.

IIpuMeHsieT TOTOBBIE KOMIIBIOTEPHBIE IPOIPAMMBbI
IIpU PELICHUH 3a/a4.

ITP 9.CopMupoBaHHOCTH IPEICTABICHUM
0 HEOOXOIMMOCTH JIOKA3aTeIIbCTB MPH
000CHOBaHUU MaTEMAaTHYECKUX
YTBEP>KJICHUH U POJIM aKCUOMATHKHU B
MIPOBEJICHUH JIEIYKTUBHBIX PACCYXKICHHIA.

[Ipumensier  goKa3aTeabCTBO  IpHU
TEOpPEM, CBOWCTB, PELIEHHUH 3a]1a4.
Oco3HaeT pojab aKCMOMAaTUKU B MPOBEACHUU
JIEYKTUBHBIX PACCyKICHUMU.

HN3YUCHUU

TP 10.CpopmMHupoBaHHOCTH MOHATHIHOTO
amrmapara o OCHOBHBIM pa3zjiesiaM Kypca
MaTEMaTUKH; 3HAaHUI OCHOBHBIX TEOPEM,
bopMyn1 U yMEHUs UX IPUMEHSATh; YMEHUS
JIOKa3bIBaTh TEOPEMBI U HAXOJIUTh
HECTaHAAPTHbIE CIOCOOBI pellIeHHs 3a/1ay.

JleMOoHCTpUpYEeT 3HaHUSA INOHATUHHOIO amnmapara
II0 KypCcy MAaTeMaTHKH, OCHOBHBIX TEOpEM,
dbopmyL.

[IpumeHsieT 3HaHUA NIPU JOKA3aTEIbCTBAX TEOPEM,
HECTaHJIapPTHBIX cr1oco0ax pelieHus 3a1au.

TP 11.ChopmMHupOBaHHOCTH YMEHUI
MOJIETTMPOBATh PEabHbIC CUTYAIIHH,
HCCIIEI0BAaTh OCTPOECHHbBIE MOJIETIH,

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIﬁ pe3yibTar.

Birageer OCHOBHBIMU ITOHATHSIMU TEOPUU
BEPOATHOCTEW, OCHOBHBIMH XapaKTEPUCTUKAMU
CIIy4alHBIX BEJIINYUH.

[IpumeHsieT 3HaHUs B IPOCTEHIINX IPAKTUUECKUX
3amavdax no «Teopuu BeposATHOCTEN» U
«Crartuctuke»

[TP 12.CopmMupoBaHHOCTH MPEICTABICHUIA
00 OCHOBHBIX MOHATUAX MATEMATUIECKOTO
aHaJIM3a U UX CBOWCTBAX, BIAJICHHE
YMEHHUEM XapaKTEPU30BaTh MMOBE/ICHUE

(G yHKIIHH, UCTIOJIb30BaHKE TTONYYEHHBIX
3HAHUH JJI ONTMCAHUS U aHATN3a PEATbHBIX
3aBHCUMOCTEN.

IICMOHCTpI/IpyeT 3HaHWE OCHOBHBIX IIOHSITHH
MAaTE€MaTUYCCKOI' O aHajin3a, IPUMCHSACT 3TU 3HAHUSA
IIpHu pCHICHHUHA 3aaa4.

I1P 13.Bnanenre yMEeHUSIMH COCTABIICHUS

[Ipumensier Qopmynbl TEOpUU BEPOSTHOCTEH,

BEPOATHOCTHBIX MOJEJIEN 10 YCIOBHIO KOMOMHATOPUKH, CIY4YalHBIX BEIMYMH  TPHU

3a/1a4¥ U BBIYMCIICHUS BEPOSTHOCTU pelIeHny 3a1au.

HACTYIJICHUsI COOBITUH, B TOM YHCIIE C

npUMeHeHneM (GopMysl KOMOMHATOPUKH U

OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEM;

MCCJIEIOBAHMSI CIy4ailHBIX BEJIMYHUH 110 X

pacnpeeseHUIO.

Jluunocmmuuwle pezyibmamot Kpumepuu oyenxu Memoowvt ouenxu

JIP1-12; - IlpaBuibHOCTH BBIOOpA -BemonHeHne

JIP 19, JIP 20 CHOCOOOB pelIeHHs 3aJ1a4; | CAMOCTOSATENbHBIX u

JIP 27, JIP 29’ JIP 30 - P€3YJIbTaTUBHOCTDH KOHTPOJIbHBIX pa60T;

ITpormcats MP u ITP6 MH(POPMALIMOHHOTO [TOMCKA; | -BBIIOJHEHHE yn;v)axcHeHm"I,
YMEHHE MTPOBOJUTH OLEHKY | JOMAaITHUX 3aJaHuil;
uH(pOpMaInK; -IIOJrOTOBKA  IPE3EHTALNH,
- yMeHHe (pOopMyIHpOBaTh U | I0KJIa10B, pedepaTos;
OOBSICHATH OCHOBHbBIE - TeKYIIUA KOHTPOJIb B
CBOICTBA, TEOPEMBI, ¢dopme: ycTHOTO ompoca,
IIpaBUIIa; 3alUThl MPAKTHYECKUX
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- YMCHHE CPaBHUBATD,
0000111aTh, CTPOUTH
JIOTHYECKHE
YMO3aKTIOUYCHHUS, ACTIATh
BBIBO/IBI;

- pa3BUBATh TBOPUYECKUE
CIIOCOOHOCTH.

3a/IaHMi, TBOPUYECKUX padoT,
WH/IUBUYAIbHBIX
IPYIIIOBBIX 3a/IaHUIH;

- BBITMIOJIHEHUE MPAKTHYECKUX
pabor;

- IPOBEICHNE TECTUPOBAHUS
-BBITIOJTHCHUE
9K3aMEHAIIMOHHOHN paboThI
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