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PACCMOTPEHO

[TIIK o0meobpazoBaTebHBIX

JUCLIMIUTNH

[TpoTokon Ne 11

« 03 » urons 2021 r.
/XKenynkosa JI.W. /

Pabouas nmporpamma yuebnoit qucuurummnsl [1/1.01 «MaremaTrikay pa3paboTaHa Ha OCHOBE:

l. [TpumepHoii mporpamMmsbl 001Ie00pa30BaTENbHON y4eOHOW TUCHMIUIMHBI «MaremaTuka:
aireOpa M HayaJla MaTeMaTU4YeCKOro  aHaluM3a; TeOMETpUs» i Npo(ecCHOHAIBHBIX
00pa30BaTeNIbHBIX OpraHU3aluii, peKOMeH0BaHHON DeepanbHbIM rOCYAapCTBEHHBIM aBTOHOMHbBIM
yapexaeHueM «PenepanbHbpli HHCTUTYT pa3BUTHS oOpazoBaHus» (PI'AY «DHUPO») B kadecTBe
IPUMEpPHOM MporpamMmbl Uil pealu3alid OCHOBHOM Hpo¢ecCHOHaIbHOM 00pa3oBaTeIbHON
nporpamMbl CIIO Ha 0a3ze OcHOBHOro oOuIero oOpa3oBaHMs C IOJYyYEHHEM CpEIHEro oO0ILero
oOpazoBanus (IIporoxon Ne 3 ot 21 urong 2015 r. Perucrpaunonnslii Homep peuensuu 377 ot 23
utons 2015 r. ®I'AY «DUPOy);

2. TlpumepHOW OCHOBHOH 00pa30BaTEIBHONM MPOrpPaMMBI CPEIHErO O0O0Imero oo0pa3oBaHUs,
ooOpeHHOM pemieHUeM (eneparbHOTO  Y4eOHO-METOAMYECKOTO OOBCIUHEHUS 10 OO0IeMy
obpazoBanuto (IIpotokon Ne 2/16-3 ot 28 urons 2016 r.);

3. B cootBercTBUM ¢ DeaepanibHbIM TOCY1apCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM I10
npodeccuu cpeaHero npodeccruoHanbHoro oopaszoanus 08.01.26 Mactep 1o peMOHTY U
00CITYKUBAaHUIO MH)KEHEPHBIX CHUCTEM >KIJIUIIHO-KOMMYHAIBHOTO X035ICTBa, YTBEPKACHHOTO
npukazoM MunucrepcTBa oopazoBanus 1 Hayku P® ot 09 nexabps 2016 1. Ne
1578.(3apeructpupoano B Muntocte PO 23 nexabps 2016 r. Peructpanmonnsiii Ne 44915).

4. Yuebnoro miuana o npogeccun 08.01.26 Mactep mo peMOHTY U 0OCITY>KUBAaHUIO WH)KEHEPHBIX
CUCTEM KWJIMIIHO-KOMMYHAJIBHOTO X0341CTBA , KBATU(UKALUSA: CIECAPh-CAHTEXHUK;

ANEKTPOMOHTAKHUK MO OCBELIEHUIO U OCBETUTEIBHBIM CETSM, YTBEPKIAECHHOTO Mpuka3zom Ne 168-o1
ot 01 mronsa 2021 roma

Opranmsanus-pazpadorunk: 'BIIOY MO «2i1eKTpOCTAIBCKHN KOLJIETHD

Paspaborunk: denoposa Mura BanepreBHa
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1. IACIIOPT IMPOT'PAMMBI YYEBHOM JJUCHUILJIAHBI
II1.01 MATEMATHKA

1.1. O61acTh NpUMEHEHHUS IPOrPaAMMBbI

Pabouast mporpamMmma o6mieo6pazoBaTenbHO yueOnon mucrurinabl [1/].01 «MaremaTukay
npeHa3HayeHa JUIs M3YYEHUs IUCLUIUIMHBI TPH peain3aldd  00pa3oBaTEeIbHON MPOTPaMMBI
cpenHero olOmiero o0pa3oBaHus B Ipellelax OCBOGHHUS OCHOBHOM MpodeccroHaIbHON
obpazoBarenbHoil mporpammbel  CIIO (mamee — OIIOII CIIO) wa 06a3e OCHOBHOTO OOIIETO
00pa3zoBaHMs IPH MOATOTOBKE KBaTU(UIUPOBAaHHBIX padounx u ciayxamux (ITTTKPC).

B pabouyro mporpammy oOmieoOpasoBarenbHOM — yueObHoW — mucrurumael - T171.01
«MaremMaTuka»  BKJIIOYEHO COJIep)KaHUE, HampaBlieHHOe Ha (opMupoBaHHE y OOYYaromuxcs
KOMIIETEHIINH, HEOOXoAuMbIX st kadectBeHHOro ocoenust OIIOII CIIO — mporpammsl
noarotoBku (IITIKPC) Ha 6a3e ocHOBHOTO 00111€r0 00pa30BaHus C MOJIYyYEHHUEM CPEIHETO OOIIeTo
o0OpazoBaHusl.

1.2. MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHOI NPo(ecCHOHATBLHOI 00pa30BaTe/IbHOM
NMpPorpaMmbi:

Vyuebnas nucummuimna [1/1.01 «Maremarukay sBisieTcsi y4eOHBIM MPEAMETOM 00513aTeNIbHON
npenMeTHoii obnactu «Matematukay @I'OC cpeanero obiero oopasoBanus. Y4yeOHas AUCIUILTAHA
I11.01 «MaTemaTuka» uzydaercsa B 001meoopazoBaTeibHOM 1ukie yueonoro miana [TIOOIT CITO na
0a3e OCHOBHOro 0011ero oopa3oBaHus ¢ mojiyueHueM cpeanero obmiero odpazosanus [ITIKPC. B
yaueOnoM miane [I[IKPC yuebnas mucuumnuna I1J.01 «MaremaTuka» BXOJUT B COCTaB OOIIUX
0011eo0pa3oBaTeabHbIX YUEOHBIX AUCHMILINH, (OPMUPYEMBIX U3 O0S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpemnero obmero oopazoBanus, s npodeccuit u cnenuanbHocTedt CIIO. s
npodeccun CIIO: 08.01.26 Mactep 10 pPEeMOHTY U OOCIY)KMBAHMIO  WHXCHEPHBIX CHUCTEM
KWIHITHO-KOMMYHAIILHOTO  XO3SHCTBAa W3 TepedyHs mnpodeccuid W CHEIUAIBHOCTEH CpPeTHETo
npodeccCHOHaNBFHOTO 00pa3oBaHUsl BBIOpAaH TEXHOJIOTHMUECKUH Tpoduib MpodeccrnoHalIbHOTO
oOpazoBaHusl.

13. lean ® 3agayM JMCHUILVIMHBI — TPeOOBaHMA K pe3yJbTaTaM OCBOCHHA
AUCUMILIUHBI:

Conepxanue mporpaMmsl «MaTeMaTHKa HAIPABIICHO HA JOCTHKCHHE CIICTYIOIIIX

neJjeu u 3axav:

- obecrnieueHue c(hOpMUPOBAHHOCTHU MPEICTABICHUM O COLMANBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX
dakTopax CTaHOBJICHUS] MAaTEMATHKH;

- obecrieueHne CQHOPMUPOBAHHOCTH JIOTHUYECKOTO, AJITOPUTMHUYECKOTO W MaTeMaTHYECKOTO
MBIIUICHHUS;

- obecrieyeHne cHOPMHUPOBAHHOCTH YMEHUW NPHUMEHSATH IIOJIYYEHHbIE 3HAHUS TMpPU PELICHUU
pa3IMYHBIX 33]a4;

- obecrieueHne cHOPMUPOBAHHOCTH TPEACTABICHUM O MATEMAaTHKE KaK YacTH OOIIEUeTIOBEYECKOM
KYJIBTYPbI, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OIMUCHIBATH

U U3y4aTh peajabHbIe IPOIECCHI U SBICHHUS.

B pesynbprare ocBoeHus oOmieoOpasoBarenbHOM y4deOHOU aucummiauHbl [11.01  «Maremartukay
00yJaromuHCs TOJDKEH JIOCTUYb CIICAYIONINX Pe3yabTaToB:

* IUYHOCHHbIX:
- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 MAaTEMAaTHUKE KaK YHUBCPCAJIIbHOM A3bIKC HAYKH, CPCACTBC
MOACIINPOBAHUA SIBJICHUM U IponeccoB, UACIAX U METOAAX MATCMATHKHU,



— MOHUMAaHHUE 3HAYUMOCTH MaTeMAaTHKH JUIsl HAYYHO-TEXHHYECKOTO Mporpecca, CopMUPOBaHHOCTh
OTHONIICHMUSI K MaTeMaTHKe KaK K 4YacTH OOIIEYelIOBEYECKOM KyNIbTypbl depe3 3HAaKOMCTBO C
HCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HUJIEH;

— pa3BUTHE JIOTHYECKOIO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aAITOPUTMUUYECKON
KYJBTYpBl, KDHTUYHOCTH MBIIUICHUSI HA YPOBHE, HE0OXoauMoM Juist Oyaymiei nmpodeccuoHanbHOM
JEeSITEIbHOCTH, JUIsI IPOJIOJIKEHHs] 00pa30BaHus U caMoo0pa30BaHus;

— OBJIJICHUE MAaTEMAaTUYECKHUMHU 3HAHUSMH U YMEHUSMH, HEOOXOIUMBIMU B IOBCETHEBHON >KU3HHU,
JUISL OCBOEHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCUUIUIMH U JUCHUIUIMH MPOPECCHOHATBHOIO
UK, JUIS TIOJy4YeHUs: 00pa3oBaHMs B OOJIACTSX, HE TPeOyOMUX yriyOJIeHHON MaTeMaTHYeCKOM
MOATOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSIKCHUU
BCEH JKM3HM; CO3HATEJIbHOE OTHOUICHHE K HEMpPepbhIBHOMY O00pa30BaHHUIO KaK YCIOBHIO YCHEIIHOM
podecCHOHATLHOM U OOIIIECTBEHHOMN JACSITeTbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKOM 1 OTBETCTBEHHOU ACSITEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMU B 0Opa3oBaTEIbHOMH,
00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENIbCKON, MPOSKTHON U APYTUX BUIAX JIEATEIBHOCTH;

— OTHOILIEHUE K PO(ecCHOHATBHON AESITEIbHOCTU KaK BO3MOXXHOCTU Y4acTUsl B PEILIEHUU JINYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

* MemanpeomMemHbix:

— YMEHHE CAMOCTOSITEIBHO OINPENEIATh LEIH JIEATEIbHOCTH M COCTABIIATH IUIAHBI JCSATEIBHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIIOIb30BAThH
BCE BO3MOXHBIE PECYpPChl Ul JOCTHKEHHsI IIOCTABICHHBIX LEJIed M peal3aluy IUIAaHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B Pa3JINYHbIX CUTYaLUAX;

— YMEHHE MPOIYKTUBHO OOIIATHCS M B3aMMOJCHCTBOBATH B MPOLIECCE COBMECTHOM JEATENBHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YUACTHUKOB AEATEIBHOCTH, 3 (HEKTUBHO pa3periaTb KOH(DIUKTHI;

— BJIaJICHUE HaBbIKaMH IO3HABAaTEJIbHOM, Y4eOHO-UCCIEI0BATENbCKOW U MPOEKTHON JEATEIbHOCTH,
HaBBIKAMHU pa3pelieHuss NpodieM; CHocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY
METO/IOB PEUICHUS IPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METO/I0B [TO3HAHMUS;

— FOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHON MH(OPMAIIMOHHO-TI03HABATEIbHON JeSITeIbHOCTH,
BKJIIOYAsi yMEHHE OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HWHQPOpPMALUU, KPUTUYECKH
OLIEHUBATh U UHTEPIPETUPOBATH MH(DOPMAIIHIO, TOTyYaeMYIO U3 Pa3IUYHBIX HCTOUHHKOB;

— BJIQJICHHE SI3bIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTHYHO U TOYHO M3JI1araTh CBOKO TOUYKY 3PEHHS,
UCIIOJIB30BATh aJICKBATHBIC A3BIKOBBIE CPEICTBA;

— BJI3JICHUE HaBbIKaMH I103HABATEIbHOW peQIIeKCMM KaK OCO3HAHHUS COBEPILIAEMBIX JACUCTBUN U
MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUM, IPaHUL] CBOETO 3HAHUSA U HE3HAHUS,
HOBBIX [TO3HABATENIBHBIX 33J1a4 U CPEICTB Il UX JOCTHKEHHUS;

— LEeJeYCTPEMIIEHHOCTh B MOWUCKAaX M NPUHATUM pPELICHWH, COO0Opa3UTEeIbHOCTh M HMHTYMLIHS,
Pa3BUTOCTh POCTPAHCTBEHHBIX MPEICTABICHU; CIIOCOOHOCTh BOCTIPUHUMATh KPacoTy U TapMOHUIO
MUDA;

* NPeOMEmHbIX:

— c(pOpMUPOBAHHOCTh MNPEJCTABICHUNH O MaTeMaTHKE KaK 4acTH MHUPOBOW KYyJIbTYypbl M MeCTe
MaTeMaTHKHd B COBPEMEHHOH NMBMIIM3AIMM, CHOCO0AX OMHMCAHUS SBJICHUN pealbHOTO MHpa Ha
MAaTEMAaTHYCCKOM A3BIKEC,

— cOopMHPOBAaHHOCTh MPEACTABICHUH O MaTEeMaTHYECKUX TMOHATHSAX KaK BaXKHEHUIIMX
MAaTEMATUYCCKHUX MOJACIIAX, IMO3BOJAIOMNIUX OIHMCBIBATH W H3Yy4YaThb PA3HBIC IMPOLECCHI U SABJICHUA,
MOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHHSI MaTeMAaTHYECKUX TEOpHil;

— BJIAACHUEC MCTOAaMH JOKa3aTCJIbCTB U aJITOPUTMOB PCHICHUSA, YMCHUC UX IIPUMCHATH, IIPOBOJIUTH
JIOKa3aTeIbHbIE PAaCcCYKICHUS B XOJ€ PELIeHU 3a/ay;

— BJIAACHHUC CTaHAApPTHBIMU npueMaM  pCUHICHUA  pallHOHAJIBHBIX H  HUppalMOHAJIbHBIX,
MOKa3aTCJIbHbIX, CTCICHHLIX, TPUTOHOMCTPHUYCCKUX ypaBHeHI/II\/'I U HCPABCHCTB, HX CHUCTCM;
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MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJE JJI NOMCKA IIyTH PELIEHUS U
WJUTFOCTPALIMM PELICHUs] YPAaBHEHUN U HEPABEHCTB;

— c(opMHUPOBAaHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX MAaTEMAaTUYECKOrO aHAM3a U HX
CBOICTBax, BJIaJCHUE YMEHHEM XapaKTepH30BaTh IMOBeJcHHE (YHKIUH, HCIOJIb30BaHUE
IIOJIyYEHHBIX 3HAHUH JJIS ONMCAHUS U aHAJIN3a PEaJbHbIX 3aBUCUMOCTEN;

— BJIaJICHHE OCHOBHBIMU MOHSTUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpaX, UX
OCHOBHBIX CBOWCTBax; c(h)OPMHUPOBAHHOCTH YMEHHUS paclo3HaBaTh I'€OMETpHUYECKHE (UTYpHI Ha
yeprexax, MOJACINAX U B pealbHOM MHpE; IPUMEHEHHE U3yUYEeHHBIX CBONCTB FreOMETpUUECKUX (puryp
U GOpMYII AJIsl peIeHUs] TEOMETPUYECKHX 33/1a4 U 3a71a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(hOpMUPOBAHHOCTh MPEACTABICHUN O TMpoleccax U SBICHHUSIX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJIbHOM MHPE, OCHOBHBIX [IOHATHSIX
3JIEMEHTAapHOU TEOpUU BEPOATHOCTEH; YMEHHMI HAaXOIWTh M OLEHUBATH BEPOSTHOCTU HACTYILJICHUS
COOBITUM B MNPOCTEHUIIMX MPAKTUYECKUX CUTYaLMSIX U OCHOBHBIE XapaKTEPUCTUKU CIydalHBIX
BEJINYMH;

— BJIQJICHUE HAaBbIKAMU MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM MpHU PEIICHUH 3a/1a4.

BBINYCKHUK X0JI7KE€H 3HATH:

DJIEMEHTHI TEOPUU MHOKECTB U MATEMATUYCCKOM JIOTHKH

- TMOHATHUS: KOHEYHOE MHOXECTBO, OJJIEMEHT MHOXECTBa, IOAMHOXECTBO, IIE€pPEeceYeHUe H
00bEIMHEHNE MHOXKECTB, YHCIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSAMOM, OTPE30K, MHTEPBAJI;

- TIOHSTHSI: YTBEPXKACHUE, OTPUIIAHUE YTBEPKJICHUS, HICTUHHBIC U JIOXKHBIE YTBEPKACHUS, TPUUNHA,
CJIEJICTBUE, YACTHBIN CiIy4ail 00IIEero yrBep:K1eHus, KOHTPIPUMED;

- KakuM 00pa3oM HaxoAsATCs MepecedeHUs U OObEeIWHEHHUS JIBYX MHOXKECTB, IMPEACTAaBICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSMO;

- KakiuM 00pa3oM CTPOUTCS Ha YMCIOBOM MPSMOM MOJMHOKECTBO YHCIOBOTO MHOKECTBA, 3aJIaHHOE
MPOCTEUIINMH YCIIOBUSIMU;

- KakuM 00pa3oM pacmo3HAIOTCS JIOKHBIE YTBEPKACHUSA, OIIMOKU B PACCYKIIECHUSAX, B TOM YHCIE C
MCIIO0JIb30BAaHUEM KOHTPIIPUMEPOB.

Yuciia v BeIpaXKEHUS

- TOHSATHS: IEJ0€ YHUCIO, JCIUMOCTb 4YHCeN, OOBIKHOBEHHAs Jpo0b, JecATUYHAs JpoOb,
palyoHaIbHOE YHCIO, MPUOMMKEHHOE 3HAYeHHWE 4YHCNa, 4YacTh, JOJs, OTHOIIEHHWE, TPOIICHT,
MOBBILICHHE U TOHM)KEHUE HA 3a/laHHOE YUCIIO MPOLIEHTOB, MacIlTal;

- TIOHATHUS: Jorapudm yucia, TPUTOHOMETPHUECKass OKPY>KHOCTb, TPpayCHasi Mepa yria, BeIUndruHa
yria, 3aJaHHOIO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TaHI€HC U
KOTaHI'€HC YTJIOB, UMEIOUIUX MPOU3BOJIBHYIO BETUYUHY;

- KaK BBITIOJTHATH apU(PMETHUECKUE IEHCTBUSI C LIEIBIMU U PAlIMOHATLHBIMHU YU CIIAMU;

- KaK BBIMIOJIHATh HECJIOXHBIE MPeoOpa3oBaHUs YHUCIOBBIX BBIPAXKEHHM, COJEPKAIINX CTETEeHH
Yyuce, TM00 KOPHU U3 Yrced, TM00 JToraprudMbl YUCET;

- KaK CpaBHUBAThH pallOHATBHBIC YHCIIa MEXKIY CO00ii;

- KaK OIICHWBATh M CPaBHUBATH C DPAMOHAIBHBIMH UYHCIAMU 3HAYEHUS IIEJIBIX CTEMECHEW YHCell,
KOpHEH HaTypaJIbHOM CTETIeHU U3 YHCEN, TOTapru(MOB YUCEN B IPOCTHIX CIydasx;

- CIIOCOOBI N300paXKEeHHsI TOUKAMH Ha YMCIIOBOM MPSIMOM 1ieJble ¥ palliOHaIbHbIE YHCTIA;

- CIIOCOOBI U300paKEHUS TOYKAMHU Ha YHCIOBOM MPSIMOH IeNble CTeTICHN YHCell, KOPHU HAaTypallbHOM
CTENEeHH U3 YHUCEJ, JIOrapu(Mbl YUCEI B IPOCTHIX CIyUasx;

- Kak BBHIMONHATh HECIOXHBbIE MpeoOpa3oBaHUs LEIBIX W JPOOHO-PAIIMOHATBHBIX OYKBEHHBIX
BBIPAKEHMI;

- KaK BbIpaXXaTh B IPOCTEUIINX CIIy4asiX U3 PaBEHCTBA OJIHY EPEMEHHYIO Uepe3 JIpyTue;

- KaK BBIYUCIIATH B MIPOCTHIX CIy4asx 3HAYCHHS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUMU, OCYIIECTBIISIS
HEOOXOIUMBIE TTOJICTAHOBKH U MPE0Opa30BaHMUS;

- KaK M300pakaTb CXeMAaTUYECKHU yIroJl, BEIMYMHA KOTOPOTO BhIpaXKeHA B Ipaycax;

- KaK OLIEHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX YTJIOB.




YpaBHEHUs ¥ HEPABEHCTBA

- METO/Ibl pelIeHUs] TUHEHHBIX YpaBHEHUN U HEPABEHCTB, KBaIPATHBIX YPABHEHU;

- METOBI pelIeHus JorapuMuIeckux ypaBHeHu Buaa log, (bx + ¢) = d u npocTedmmx HepaBeHCTB
Buja log, x < d;

- METO/Ibl pEelIEHUs 1I0Ka3aTEIbHbIX YPABHEHUM BHJA a d (roe d MOXXHO MIPECTaBUTh B BUJIE
CTEIEHU C OCHOBAHHUEM a) U NMPOCTEeHIMX HepaBeHCTB BHja a* < d (rae d MOKHO MpeCTaBUTh B
BHJIC CTCIICHU C OCHOBAaHHUEM a);

- IpUMepbl KOPHEH MPOCTEiIIero TPUroHOMETPUIECKOr0 YpaBHEHHs BUA: Sin X = a, cos X = a, tg X
=a, ctg X = a, rJe a - TabIUYHOE 3HAYCHNUE COOTBETCTBYIOIEH TPUTOHOMETPUIECKON (PYHKITUH.
DyHKIHUH

- IOHATUS: 3aBUCHMOCTb BEIMYMH, (YHKINS, apTYMEHT U 3HaueHHe (QYHKIIMU, 00JIACTh ONpEACICHHUS
¥ MHO>KECTBO 3HAYCHUH (QYHKIIUHU, TpauK 3aBUCUMOCTH, TpaduK GYHKIIUH, HYJIA QYHKIUH,
NPOMEXYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM IPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM
IPOMEXKYTKE, HanOoIblllee 1 HAaUMEeHblIee 3HaueHne GyHKIIMN Ha YHCIOBOM MTPOMEKYTKE,
nepuoaudeckast GpyHKIus, IEPHO,;

- IOHATHS: MpsAMas U oOpaTHas MPOMOPLUOHAIBHOCTD TUHEIHAS, KBaJApaTHYHAas, JJorapupMudeckas
W TIOKa3aTesbHas (PYHKIIUHN, TPUTOHOMETpUYECKHE (QYyHKIINH;

- rpaduku dneMeHTapHBIX QYHKIIUI: MPsMOil 1 00paTHON PONOPIUOHATIBHOCTH, JIMHEHHOM,
KBaJPaTHIHOM, JIOTapu(PMUIECKON 1 MTOKa3aTeIbHON (QYHKIUH, TPUTOHOMETPHUECKUX (DYHKIIHA;

- CIIOCOOBI COOTHOIIEHUS TPAPUKOB dJIEMEHTAPHBIX (DYHKIUN: TPSIMON M 0OpaTHOM
POTIOPIMOHATBHOCTH, JIMHEHHOHN, KBaIPaTUYHOM, JTIOTapru(PMHUUECKON U IMOKa3aTeNbHON (PyHKIINH,
TPUTOHOMETPHUECKUX (YHKIHH ¢ GopMynaMu, KOTOPBIMU OHH 3a/1aHBI;

- KaKuM 00pa30M HaXOIUTh IO rpaduKy MPHOIIKEHHO 3HaUYeHUS (PYHKIMH B 33JaHHBIX TOYKAX;

- KaKuM 00pa3oM OMpeAeNnsaTh Mo rpaduky cBoiicTBa PyHKIHMH (HYIU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKM MOHOTOHHOCTH, HanOOJIbIINE U HAUMEHbILINE 3HAYEHUS U T.11.);

- TMOCTPOEHUE ICKU30B IpauKOB (YHKIIMH, YAOBICTBOPSIOLUIUX MPUBEICHHOMY HA0OpYy YCIOBHIA
(TpOMEXXYTKHM BO3pacTaHUs/yObIBaHUS, 3HaYCHNE (PYHKIIUHM B 33JJaHHOM TOYKE, TOUYKU IKCTPEMYMOB
U T.J.).

DJIEMEHThl MaTEMAaTUYECKOTO aHaIN3a

- TOHATHS: NMPOU3BOJAHAsA (YHKLUMU B TOUKE, KacaTelbHas K Tpapuky (yHKIMH, TPOU3BOJIHAsS
dyHKIHIM;

- KaK OIpeNeNsATh 3HaueHHE NMPOU3BOJHOM (PYHKIMM B TOYKE MO HM300paKEHHUIO KacaTelbHOM K
rpaduky, IpoBeJCHHON B ATON TOUKE;

- CIIOCOOBI pEIIeHUs  HECIIOKHBIX 337ady Ha TPUMEHEHHE CBI3U MEXAY MPOMEXKYTKaMU
MOHOTOHHOCTH W TOYKaMH OKcTpeMyMa (QYHKIUH, C OJHOM CTOpPOHBI, U TNPOMEXYTKaAMU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUH - C IpYTOil.

CratucTuka u TeopHs BEpOSITHOCTEH, JIOTHKA U KOMOWHATOpUKA

- OCHOBHBIE OIMCATENbHbIE XapPaKTEPUCTUKHU YHUCIOBOIO Habopa: cpeaHee apu(pMeTHyeckoe,
MearaHa, Hauoboblllee M HAaMMEHbIIee 3HAaUCHNUS;

- TOHATHUSA: YaCTOTAa M BEPOATHOCTH COOBITHS, CIy4alHBIH BHIOOp, OMBITHI C PABHOBO3MOXKHBIMH
AJIEMEHTapPHBIMUA COOBITHUSIMH;

- KaK BBIUYUCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE MOJICUETa YK CIIa UCXO/IO0B.

TekcToBble 33,1241

- cO0COOBI pelIeHNs HECIOKHBIX TEKCTOBBIX 33/]1au Pa3HbIX THIIOB;

- aHaNU3 YCJIOBUA 3aJaud, MPU HEOOXOJMMOCTH IMOCTPOCHHME NJISl €€ PElleHUs MaTeMaTHYeCKYIO
MOJIETIb;

- JUIsl petieHust 3aa4u MHGOpMallnIo, IPEJICTABICHHYIO B BUJIE TEKCTOBOW M CUMBOJIBHOM 3aIluCH,
cXeM, Tabnul, quarpamm, rpadukoB, pUCYHKOB;

- IIyTH JEHCTBUS 1O aITOPUTMY, COJIEPKALIEMYCs B YCIIOBUU 3aauu;

- METObI HCIIOJIb30BAaHMSI JIOTHUECKUX PACCYXACHUHN NPH pEeILICHUH 3a]auu;

- Kak pa0OoTarb C U3OBITOYHBIMU YCIIOBUSIMH, BbIOMpas H3 Bcell uHbopManuu, IaHHBIE,
HE00XO0IMMBIE JIJIs peIIeHUs 3a/1a4H;
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- KaK OCYILECTBIISATh HECIIOKHBIN Mepedop BO3MOXKHBIX PEIICHHH, BEIOUpas U3 HUX ONTUMAIBLHOE IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUHY;

- KaK aHAJIU3UPOBATh U MHTEPIPETUPOBATH IOJYYCHHBIC PEIICHHUS B KOHTEKCTE YCIOBHUS 3a]auH,
BbIOMPATh pEIIEHUs], He IPOTUBOPEYALEe KOHTEKCTY;

- CIIOCOOBI PEILlIeHNs 3a7ja4ul Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TOE€310K U T.I1.;

- CIIOCOOBI peIlIeHHs] HECTOKHbBIX 33[aul, CBSI3aHHBIX C JOJIEBBIM Y4aCTHEM BO BIAJeHUH (HUPMOIi,
IPEANPUATHEM, HEIBUKUMOCTBIO;

- KaKk peuath 3aJayd Ha IPOCTbIE MPOLEHTHI (CHCTEMbl CKHJIOK, KOMHUCCHH) U Ha BBIYUCICHHE
CJIOKHBIX IPOLICHTOB B PA3JIMYHBIX CXEMAaX BKJIAJI0B, KPEAUTOB U MIIOTEK;

- KaK peluaTh IPakTUYECKHUE 3a1auu, TpeOyole HCI0Ib30BaHUs

OTPULIATEIIBHBIX YKCEII: Ha ONPEIEICHUE TEMIIEPATyphl, HAa OIIPEIEICHUE MOJ0KEHNS Ha BPEMEHHOU
ocu (10 Hariel 3pbl U MOCie), Ha JBU)KEHUE JEHEXKHBIX CPeICTB (IPUX0/pacxon), Ha oNpeeeHue
rJTyOUHBI/BBICOTHI | T.I1.;

- IOHATUE MacIiuTaba JJIs HaXOXJIEHUS pacCTOSIHMM M JUIMH Ha KapTax, IUJaHaX MECTHOCTH, IUIaHaX
MOMEILEHU, BBIKpOMKaX, IpU paboTe Ha KOMIIBIOTEPE U T.II.

I'eomerpus

- IIOHATHS: TOYKA, IIPsMas, IUIOCKOCTh B IPOCTPAHCTBE, MAPAJIIENBHOCTh U NMEPIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH;

- OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (IIpU3Ma, MMPaMUa, IPSIMOYTOJIBHBINA Mapajuiesienure, Kyo);

- n300pakaTh U3y4yaeMble GUTYpPBI OT PYKU U C IPUMEHEHUEM IPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB,;

- mpuMeHeHne TeopeMsl [Tudaropa npu BEIYUCICHUN JIEMEHTOB CTEPEOMETPUUYECKIX QUTYD;

- (hopMyJIBI HAXOKIEHUS 00BEMOB U IUIOIIAJIeH MOBEPXHOCTEH MPOCTEHIINX MHOIOIPaHHUKOB;

- OCHOBHBIE BH/IbI T€JI BpallleHus (KOHYC, LIUIUHAP, cepa U 1map);

- (hopMyIIbl 00BEMOB M IUIOIIAJIEH TOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB U TEJl BPALLCHUS.
BekTopsl 1 KOOPJIMHATEI B IPOCTPAHCTBE

- IOHATHS I€KAPTOBBIX KOOPINHAT B IIPOCTPAHCTBE;

- KaK HaXOJWUTh KOOPIUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajuiesienune1a

BbINyCKHUK 10/1K€H YMETh:

DIIEMEHTHI TCOPHHU MHOXKECTB M MATEMATHYECKOW JTOTHKH

- OmnepupoBarh Ha 0a30BOM YpOBHE TOHSATHSMHU: KOHEYHOE MHOXKECTBO, JJIECMEHT MHOXKECTBA,
MOJIMHOXKECTBO, MepeceueHrne U 00beIMHEHNE MHOXKECTB, YUCIOBbIE MHOKECTBA HAa KOOPAMHATHOM
IIPSIMOM, OTPE30K, MHTEPBAI,;

- ONepupoBaTh Ha 6A30BOM YPOBHE MOHSTUSIMH: YTBEPKIECHUE, OTPUIIAHUE YTBEPKICHUS, UCTHHHbBIE
U JIOXKHBIC YTBEPXICHHS, TPUYHMHA, CICJCTBUE, YACTHBIA Cilydail OOIIEro YTBEPKICHHUS,
KOHTPIIPUMED;

- HAaXOJUTh TMEepeceueHrue M OOBEJAMHEHHE IBYX MHOXECTB, MPEICTaBICHHBIX TpadUvecKu Ha
YHUCJIOBOU MPSIMOM;

- CTPOUTH Ha YHCJIOBOW TPSIMOHN IMOAMHOMXECTBO YHCIOBOTO MHOXKECTBA, 3aJIaHHOE MPOCTEHIITIMHU
YCIIOBUSIMU;

- pacIo3HaBaTh JOXKHBIC YTBEPIKICHHUS, OMTUOKU B PACCYXJICHUSX, B TOM YHUCJIC C HCIIOb30BAaHHEM
KOHTPIIPUMEPOB.

Ywnciia ¥ BeIpaKEHUS

- OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHUSAMU: IIEJIO€ YHUCIIO, JAETUMOCTh YHCes, OOBIKHOBEHHAS
po0b, JecaTudHas ApoOb, palMoOHAIBHOE YHUCIIO, MPHOIMKEHHOE 3HAYCHHWE YHUCIIA, 9acTbh, JIOJIA,
OTHOIIICHHE, TIPOIICHT, MOBBIIIICHHIE U TOHIKEHUE Ha 33/IaHHOE YUCIIO TPOIIEHTOB, MacIITal;

- omepupoBaTb Ha 0a30BOM YypOBHE IOHATHUSAMH: JIOTApUPM UHCIA, TPUTOHOMETPHYCCKAS
OKPYXHOCTh, TpaJlyCHasi Mepa yria, BeTUYHMHA YyIJa, 3aJaHHOTO0 TOYKONH Ha TPUTOHOMETPUUYECKOU
OKPYXHOCTH, CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YTJIOB, IMCIOIIUX IMPOU3BOJIGHYIO BEIIMUUHY;

- BBITIONHSATH apu(PpMeTHYeCcKue NeHCTBUS C IENBIMHU U PAIIMOHAIBHBIMU YHCIaMU;

- BBITIOJIHATH HECJIOXHBIE MPEOOPa30BAHUS YUCIIOBBIX BBIPAKEHHUH, COACPKAIMUX CTEIICHU YHCE,
100 KOPHU U3 YHCeN, TUOO0 JorapuMbl YUCEIT;




- CPaBHUBATh pallMOHAJILHBIC YHCIIa MEXKIY COOOM;

- OLICHMBAaTh W CPaBHUBATh C PAllMOHAJIBHBIMU YKMCIAMHU 3HAYCHHs LEJIBIX CTEIIEHEH YHCcel, KOPHEH
HATYpaJIbHOH CTENICHU U3 YHCE, JIOTapU(PMOB YUCEI B MPOCTHIX CIYYasx;

- n300pakaTh TOUKAMHU HA YMCIIOBOM MPSIMOH LieJIble U PALlMOHAIbHbIE YHCIIA;

- n300pakaTh TOUKAMHU HA YHCIOBOM MPSIMOM LieJble CTENEHU YMCell, KOPHU HATYPaJbHON CTENEHU
U3 YHCeI, JIOrapu(MBbI YKMCEN B IPOCTHIX CIIydasx;

- BBINOJIHATH HECIIOXKHBIE TPeoOpa3oBaHUs ULENbIX H APOOHO-PAlMOHATBHBIX OYKBEHHBIX
BBIPAXKEHUI;

- BBIPAXKaTh B IIPOCTEUILINX CIIydasiX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUe;

- BBIYUCISATH B IPOCTBHIX CIIydasX 3HAUEHHUsS] YMCIOBBIX M OYKBEHHBIX BBIPAKCHHMM, OCYILECTBIIAS
He00XO0IMMBbIE IIOJICTAHOBKHU U Npeo0pa3oBaHus;

- 1300pakaTh CXEMATUYECKU yrojl, BEIMUYMHA KOTOPOTO BBIpayKEHA B Ipajycax;

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

YpaBHEHHUS U HEPABEHCTBA

- PemiaTh nuHeliHble ypaBHEHUS U HEPABEHCTBA, KBAAPAaTHbIE YPABHEHUS;

- pemiatk JorapupmMudeckue ypaBHeHus Buaa log, (bx + ¢) = d u npocreiinine HepaBeHCTBA BUIA
loga x < d;

- pelaTh HOKa3aTenbHble ypaBHeHus, Buaa a®* = d (rae d MOXKHO NpeICTaBUTh B BUJIE CTENCHHU C
OCHOBaHHWEM a) U pocTeimme HepaBeHeTBa Buaa a* < d (rae d MOXKHO TIPEJICTaBUTh B BUJC CTEIICHU
C OCHOBaHHEM a);

- MIPUBOJIUTH HECKOJIBKO NPUMEPOB KOPHEH MPOCTEHUIIEr0 TPUTOHOMETPUUYECKOTO YPABHEHMS BUAA:
sin X = a, cos X = a, tg X = a, ctg X = a, rae a - TabJU4YHOEe 3HAYEHHE COOTBETCTBYIOLICH
TPUTOHOMETPUUYECKON (PYHKIINH.

DyHKIHUU

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: 3aBHCUMOCTD BEJIMYHH, (PYHKIUS, APTYMEHT U
3Ha4YeHue QYHKIUH, 007IaCTh ONpEaesIEHUs] U MHOXKECTBO 3HaUYCHUH (QyHKIMHU, TpadUK 3aBHCUMOCTH,
rpaduk QyHKINHU, HYJTU QYHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCcTaHNE HA YHCIOBOM
POMEXYTKe, yObIBaHUE HA YHMCIOBOM IIPOMEXKYTKE, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUe
(GYHKIIMHM Ha YMCIIOBOM ITPOMEXYTKE, epuoandeckast pyHKINs, IEPUOS;

- OTIepHpOBATh Ha 6230BOM YPOBHE MOHATUAMU: IpsiMasi U 0OpaTHas MPONOPIUOHAIBHOCTh
JUHENHas, KBaJpaTHyuHas, JorapupmMudeckas 1 nokasareiabHas QyHKIUN, TPUTOHOMETPUUECKHE
byHKIUY;

- pacrio3HaBaTh rpauKu deMEeHTapHbIX QYHKIUI: NpIMON 1 00paTHON MPOMOPLHUOHATIBHOCTH,
JUHEWHOU, KBaJIpaTUYHOH, JJorapu(pMUUECKOM 1 MOKa3aTeIbHON (QYHKIMHA, TPUTOHOMETPUYECKUX
byHKIIHI;

- COOTHOCHUTD I'paMKH 3JI€MEHTapHBIX (QYHKIUI: MPsAMOI 1 00paTHOM MPONOPLHUOHATIBHOCTH,
JMHENHOMN, KBaJpaTUYHOM, JIOTapU(PMUUECKON U TIOKa3aTeIbHON (PYHKIINNA, TPUTOHOMETPUUYECKUX
byHkuuit ¢ GopMynamu, KOTOPHIMU OHH 33]1aHBbI;

- HaXOJUTh MO TpaduKy NpUOIHKEHHO 3HAYEHUS PYHKIIMH B 3a/IaHHBIX TOUKAX;

- OTIpeNIeNsATh Mo rpaduKy CBOMCTBA PYHKUIUU (HYIH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaOOJbIINE U HAUMEHbIIINE 3HAYEHUS U T.11.);

- CTPOUTh OJCKHM3 Trpaduka (QYHKIMM, YIOBIETBOPSIONICH MPHBEIECHHOMY Ha0Opy YCIOBHIA
(MpoMeXyTKH BO3pacTaHusl/yObIBaHUS, 3HAU€HUE (PYHKIMH B 3aJJaHHOW TOYKE, TOYKU SKCTPEMYMOB
U T.J.).

DJIEMEHTbl MATEMAaTUYECKOTO aHaINu3a

- OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHUSMH: MPOU3BOJAHAS (DYHKIMH B TOYKE, KacaTeJbHas K
rpaduxy GyHKINU, TPOU3BOAHAS (PYHKINU;

- OIpeeNsaTh 3HaUeHUE MPOU3BOIHON (DYHKIIMU B TOUKE 110 U300paKEHHIO KacaTelbHOH K rpaduky,
IIPOBEICHHON B 3TOM TOUKE;

- peumarh HECJOXKHBIE 3a/ayd Ha NPUMEHEHHUE CBSA3M MEXKIY MPOMEXKYTKaMH MOHOTOHHOCTH H
TOYKaMH IKCTpeMyMa (pyHKLHHU, C OJJHOM CTOPOHBI, U MPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MPOM3BOIHON ATOM (PYHKIMH - C JPYTOM.




CraTHcTHKa U TEOpUS BEPOATHOCTEH, JOrHKa 1 KOMOMHATOPUKA

- OnepupoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMU ONHCATEIbHBIMH XapaKTEPHUCTUKAMHU YHUCIOBOTO
Habopa: cpenHee apudmeTnueckoe, Meruana, HauooJIbIIee U HANMCEHbIIISE 3HAYCHHUS,

- OIlepHpOoBaTh Ha 0a30BOM YPOBHE MOHATUSMHU: YacTOTa U BEPOSTHOCTb COOBITUS, CIy4YalHBIN
BBIOOD, OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

- BBIUUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJCYETa YHCIIa UCXO0B.

TekcToBBIE 331aUN

- Pematp Hec10KHbBIE TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB;

- QHAJIM3UPOBATDH YCIOBHE 33/1a4H, IPH HEOOXOIUMOCTH CTPOUTH IS €€ PELICHUS MaTeMaTUYeCKYIO
MO/IEJIb;

- TOHUMATh W HCIONB30BAaTh JJIsl PELICHHs 3anaud HMH(OpPMAIMIO, TMPEACTABICHHYIO B BHUJC
TEKCTOBOM U CUMBOJIbHOMH 3amucH, cxeM, TaOJIuL, TuarpaMmm, rpauKoB, pUCYHKOB;

- IEIICTBOBATH 110 AJITOPUTMY, COAEPKAILEMYCS B YCIIOBUHU 33]1a4H;

- UCTOJIb30BATh JIOTHYECKHUE PACCYXKICHUS NP PELLICHUH 33Jauu;

- paboTarh ¢ U30BITOYHBIMU YCIOBMSIMM, BbIOMpass U3 Bce MHpOpMalLuH, JaHHbIE, HEOOXOIUMBIE
JUIs PEeLIeHUs 3ajiau;

- OCYILLECTBIJISITh HECJIOKHBIM Iepedop BO3MOXKHBIX pEIICHUN, BbIOMpas U3 HUX ONTUMAIbHOE IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

- AQHATM3MUPOBAaTh M HMHTEPIPETUPOBATH IOJYYEHHBIE PELICHUS B KOHTEKCTE YCIIOBUS 3a/ayd,
BbIOMPATh pelIeHUs], He IPOTUBOPEYALNE KOHTEKCTY;

- pelaTh 3aJja4y Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TO€30K U T.I1.;

- pemaTb HECJOXHbIE 33Jayd, CBA3aHHbIE C JIOJEBBIM Yy4YacTHEM BO BIAQJAECHUU (UPMOI,
PEINPUSTHEM, HEIBUKUMOCTBIO;

- pelath 3a/lauy Ha MPOCThIE MPOLEHTHI (CUCTEMBbI CKMJIOK, KOMUCCUH) M Ha BBIYMCICHUE CIOMXKHBIX
MPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIAJI0B, KPEAUTOB U UTIOTEK;

- pemaTh MpakTUYECKUE 3a1auu, TPeOyIoIue UCIIOIb30BaHUS

OTPULATENIbHBIX YUCEJI: HA OIIPE/IeJICHUE TEMIIEPATYpPhl, HA ONPE/EIICHUE [T0JIOKEHUSI HA BPEMEHHOM
ocu (70 Hariel 3pbl U MOCie), Ha JBH)KEHUE JEHEKHBIX CPeICTB (IPUX0/pacxo), Ha ONpeieieHue
[JTyOUHBI/BBICOTHI U T.I1.;

- MCIIONB30BaTh IMOHATHE MacuITaba Ul HaXOXJEHHUs pacCTOSIHMM W JJIMH Ha KapTax, IIaHax
MECTHOCTH, IJIaHaX MMOMEILIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U T.II.

I'eomerpus

- OnepupoBarh Ha 0a30BOM YypOBHE MOHATHSAMM: TOUYKa, NpsAMas, MJIOCKOCTb B MPOCTPAHCTBE,
HapajieIbHOCTh U MEPIEeHANKYISIPHOCTh MPSAMBIX U TUIOCKOCTEH;

- pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TIpU3Ma, NHpPaMHIA, NPSIMOYTOIbHBIN
napasuienenumnes, Kyo);

- n300pakaTh U3y4aeMbie QUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTHIX Y€PTEKHBIX HHCTPYMEHTOB;
- nenath (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY,
cOOKYy, CHU3Y;

- U3BIEKaTh WHGPOPMAILMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPeACTaBICHHYIO Ha
yepTrexax U pUCyHKax;

- IpUMeHATH TeopeMy [Indaropa nmpu BEIYMCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

- HaXoJUTh OOBEMBbI U IJIOLIAJAM MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C NPUMEHEHHEM
bopmyu;

- pacrio3HaBaTh OCHOBHBIE BU/IbI TEJl BpallleHus (KOHYC, IUIUHAP, cepa U map);

- HaXxOJUTh OOBEMBI U IUIOIIAN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB M TEJl BPAILEHHS C
npuMeHeHueM (Gpopmyi.

BeKTopbl ¥ KOOPIMHATHI B MPOCTPAHCTBE

- OnepupoBaTh Ha 0230BOM YPOBHE MOHSTHEM JE€KaPTOBBI KOOPIUHATHI B TPOCTPAHCTBE;

- HAXO/AUTh KOOPJMHATHI BEPLINH KyOa U MPSMOYTOJILHOTO Mapasuiesenumnesia
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B pesynbrate ocBoeHHS y4eOHOU MUCIUILUIMHBI OOYYaromuiics JOHKeH 007alaTh JMYHOCTHBIMU

pe3yJbTaTaMu:

JIn4HOCTHBIE Pe3yJabTaThI
peasu3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwi)

Kox 1Mm4HOCTHBIX
pe3yJabTaToB
peajM3anuu
NPorpamMmbl
BOCIIMTAHHS

Oco3Haronmii ceds rpakJaHMHOM U 3aIIIUTHUKOM BEIMKON CTPaHbI

JP1

[IposiBnsromMi ~ AKTUBHYIO TPaXKAAHCKYK0 IIO3ULHIO, JEMOHCTPUPYIOLIUN
IPUBEPKEHHOCTh ~ MPUHUMIIAM  YECTHOCTH, IOPSJOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKH aKTHBHBIM M Y4aCTBYIOIIHMM B CTYAEHYECKOM U TEPPUTOPHUATIBHOM
CaMOYIPAaBIICHUU, B TOM YHCJIE Ha YCIOBHUSIX I10OpPOBOJIBYECTBA, MPOAYKTHBHO
B3aMIMOJICHCTBYIOIUHA W  YYaCTBYIOIIMA B JCSITEILHOCTH OOIIECTBEHHBIX
OpraHu3aruin

JIP 2

Cobnromarommii HOPMBI TIPABOTIOPSAIKA, CIEAYIOIMIMKA HIeaJaM TPaKIaHCKOTO
obmecTBa, oOecreueHus O€30MACHOCTH, TpaB M CBOOOA TpaxkaaH Poccuwm.
JlosanpHBI K yCTaHOBKAM M NPOSBICHUSAM IPEICTAaBUTENEH CYOKYJIbTYp,
OTJIMYAIOIIMNA HMX OT TIPYNI € JECTPYKTUBHBIM M JEBHAHTHBIM IIOBEICHUEM.
JIeMOHCTpHUPYIOIIMI HENPUATHE U NPEAYNPEKJAOIMHUN  COLUAIBHO OIIaCHOE
NIOBEJICHNUE OKPYKAIOIIHX

JIP 3

[TposBISIIOIINIT ¥ JEMOHCTPUPYIOIIMKA YBAXKECHHUE K JIFOJAM TPYAd, OCO3HAIOIIMIA
[EHHOCTh coOcTBeHHOro Tpyna. Crpemsuuiics kK (OPMUPOBAHUIO B CETEBOM
cpeJie JINYHOCTHO U MPOo(hecCHOHATIbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIIEAa»

JIP 4

JleMOHCTpUpYIOIIMKA TIPUBEPKEHHOCTh K POJHOM KYJIBTYype, HCTOPUYECKOU
naMsTH Ha OCHOBE JIt0OBU K PosiuHe, polHOMY HapoJly, Majol poJuHe, IPUHATHIO
TpaJMLIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAJIbHOTO Hapoaa Poccun

JIP 5

HpOHBJ’IHIOH.IPIfI YBAXKCHHUC K JIOAAM CTAapLICTO IMOKOJICHHUA U TOTOBHOCTH K
Y4aCTHIO B COIMATLHOM MOAACPIKKE U BOJIOHTCPCKUX ABHIKCHUAX

JIP 6

Oco3Haronyii NPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKaroIIMH
COOCTBEHHYIO U UYXYyI0 YHUKAJIbHOCTh B Pa3JIMYHbIX CUTYyallUsIX, BO BceX opMax
Y BUJIaX IEATEIBHOCTH.

JP 7

[TposBISItOIINI M IEMOHCTPUPYIOIIUMN YBaKEHUE K MPEACTABUTENSAM PA3TUUHBIX
ATHOKYJIBTYPHBIX,  COLMANbHBIX, KOH(PECCHOHANbHBIX W  HWHBIX  TPYIIL.
ComnpuyacTHBIM K COXPAaHEHHIO, MPEYMHOXEHUIO W TPAHCISIUU KYJIbTYPHBIX
TPaJMLMI U HEHHOCTEW MHOTOHAILMOHAJIBHOTI'O POCCUICKOTO FOCY1apCTBa

JIP 8

Cobmoaronuii 1 TponaraHAUPYIOMIMA MpaBuia 370POBOTO M 0€30MacHOro
obpaza JKHM3HH, CIOPTa, MPEAYNPESKIAIMUA JHUOO  TPEOI0JICBAIOIITUI
3aBUCHUMOCTH OT aJKOTOJIsI, Tabaka, TICMXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U
T.7. COXpaHAOMMNA I[ICUXOJIOTMYECKYI0 YCTOMYMBOCTh B CUTYaTHBHO CIIOXKHBIX
WIM CTPEMHUTEITLHO MEHSIOIUXCS CUTYaIUSIX

JIP 9

3a0oTsmuiics O 3alUTe OKpY)KAIoIIeH cpeabl, COOCTBEHHOW M  4yKOH
0€3011aCHOCTH, B TOM yuciie IH(poBoit

JIP 10

[IposiBasitomniA yBaXKEHHE K ACTETHYECKUM IIEHHOCTSIM, 00JIa Aol OCHOBaMH
ACTETUYECKON KYJIbTYPhI

JIP 11

[IprHUMarOIMI CEMEWHBIE LIEHHOCTH, TOTOBBIN K CO31aHUIO CEMBbU M BOCITUTAHUIO
JIETeH; JEMOHCTPUPYIOIIUN HEMPUATHE HACWIIHS B CEMbE, YX0/1a OT POJUTEIHCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUN CO CBOMMHU JIETHbMU U UX (PHHAHCOBOTO
cozepKaHus

JIP 1211




JINYHOCTHBIE Pe3yJbTaThl
peaau3anuu NPOrpaMMbl BOCIMTAHNS, ONIpee/IeHHbIE
I'BIIOY MO «2J1eKTpPOoCTaNbCKUI KOJJIEIND)

PasBuBaronuii TBOpUecKre CIOCOOHOCTH, CIOCOOHBIN KPEAaTHUBHO 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
TpaZMLIUI ¥ LICHHOCTE MHOTOHAIIMOHAJIbHOT'O POCCUNCKOI0 TOCY1apCTBa.

JIP 27

Cobmromaronuii ¥ mpornaraHIupyOIUi MpaBuiia 3A0pOBOro U 6€30MacHOTO
o0pa3a KM3HH, CIIOPTa; IPEIYNPEK AU JIHUOO0 MTPEO0IEBAIOLINI
3aBUCHUMOCTH OT QJIKOTOJIs, Ta0aKa, ICMXOaKTUBHBIX BEIIECTB, a3apTHBIX UI'P U

T.1.

JIP 29

3a0oTsmuiics 0 3allUTe OKPY’KaIOLIEN cpeibl, COOCTBEHHON U UYKOH

0€30MacHOCTH, B TOM 4YHuCIIe IU(POBOH.

JIP 30

B paMKax MMporpamMmbl yqe6H0171 JUCHUITIIMHBI O6y‘IaI-OH_II/IMI/IC5I OCBAWBAXOTCA YMCHUA U 3HAHU:

Kop JIP Ymenus 3HaHUs
JIP 1-12; ® OIIMCHIBAThH OTJICJIBLHBIC BRIJAIOIINECS | ® 3HATH MPUMEPHI MATEMAaTUUCCKUX
JIP 19, JIP 20, PE3YyJIbTaThI, IIOJTYICHHBIC B XOIIG. OTKPBITHH U I/Df aBTOPOB B CBjI31/I c
pasBUTHA MaTEMAaTUKH KaK HaAyKH; OTE€UYECTBEHHON U BCEMUPHOU
JIP 27, JIP 29, | ® BBIIOJHATE apu(pMeTHUYECKHUE UCTOpHUEH;
TP 30 JICUCTBHUS C NENBIMU ¥ PALMOHATILHBIMA | ¢  [oHpMaTh POJIb MATEMATHKH B

YHCIIAMH;
® BLINOJIHATH HECIIOXKHEIC
IpeoOPa30BaHUS YHCIOBLIX BEIPAKEHUI,
coAepKaIIUX CTCIICHH YHCell, TU00
KOPHHU U3 Yucell, 1100 jJorapudmsl
qucel;

® CPaBHHBATH PAI[MOHATHHBIC YHCIIA
MEXy COOO0H;

® OIICHUBATh U CPABHHUBATH C
palMOHAIBHBIMU YUCIAMU 3HAYCHHUS
IIEIBIX CTEIICHEH YHCcel, KOPHEH
HATypaJbHOM CTEIICHH U3 YHCE]l,
norapudMoB YKceN B IPOCTHIX CIydasx;
® BBINOJIHATH HECIIOXKHEIC
peoOpa3oBaHus LEIBIX U APOOHO-
parroHaIbHBIX OYKBEHHBIX BBIPAKCHHIA,
® BLIPAXKATh B MPOCTEHIINX CIyYasX U3
paBEHCTBA OJHY MEPEMEHHYIO Yepe3
ApYyTHE;

® BBLIYKCIIATH B IPOCTHIX CIyYasx
3HAYEHUS YNCIIOBBIX H OYKBEHHBIX
BBIPAYKEHHM, OCYIIECTBIISS
HEO0OXOINMBIE ITOACTAHOBKU U
npeoOpa3oBaHMS;

e 1300pakaTh CXEMaTHYECKHU YIoJI,
BEJIMYMHA KOTOPOTO BBIpa)KEHA B
rpagycax;

® OIICHMBATh 3HAKU CHHYCA, KOCUHYCA,

pa3Butuu Poccun

® OICPUPOBATH MOHATUSIMU: TIEIIOC
YUCJIO, ACIIUMOCTb YUCET,
OOBIKHOBEHHAs! IPOOB, TeCATUIHAS
JIpo0b, PallMOHATIEHOE YHCIIO,
npUOIMKEHHOE 3HAUCHUE YUCIIa,
9acTh, J0JIs1, OTHOIIIEHUE, ITPOIICHT,
MOBBIIIICHHE U TTOHIKEHUE Ha
3a/IaHHOE YHUCJIO TIPOLICHTOB,
Macirtab

® OIECPUPOBATH MOHATHSIMHU:
norapuM yucna,
TPUTOHOMETPHUUECKask OKPYKHOCTb,
rpajaycHas Mepa yria, BeJIHYuHA
yria, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPHUECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT'€HC U
KOTaHTEHC yTJI0B, UMEIONTUX
MIPOU3BOJIBHYIO BETUUHHY;

e OrnepupoBaTh MOHATHSIMHU:
3aBUCHMOCTH BEJIMUUH, PYHKIIHS,
apryMeHT U 3HadeHHne QyHKIUH,
00J1acTh OmpeIeNICHUsT 1 MHOYKECTBO
3HaueHUH QyHKIHUH, TpaduK
3aBUCHUMOCTH, rpa@uK QyHKIINH,
HYIU QYHKIIUHU, IPOMEXKYTKU
3HAKOIMOCTOSIHCTBA, BO3pACTaHHE HA
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TAHT€HCa, KOTAHI€HCA KOHKPETHBIX
YTJIOB

® pCHIATh JIMHCHHEIC YPAaBHCHHS U
HEPaBCHCTBA, KBAJPATHLIC YPABHCHUS;
IpocTeiinine JJorapubMUIECKIe
ypaBHEHUS HEPABEHCTBA,
MoKa3aTelIbHbIE YPaBHEHUS 1
MPOCTEHNIIINE HEPABEHCTBA

® [PUBOJUTH HECKOJIBKO MPUMEPOB
KOpHEHN IIPOCTEHIIEro
TPUTOHOMETPUUYECKOTO YPABHEHUS;

® pacIO3HaBaTh IPadUKH
3JIEMEHTAPHBIX (YHKIIHA;

® COOTHOCHUTH IrpaduKH dJIEMEHTAPHBIX
(byHKIHH: TpAMON U 00paTHOH
OPONOPIUOHAIILHOCTH, JIMHEUHOH,
KBaJpaTUYHOH, Jorapru(MUUECKON U
IMOKAa3aTeJIbHON (PYHKIUH,
TPUTOHOMETPUUYECKUX (DYHKIIUI C
dbopmyIamMu, KOTOPEIMU OHH 3aJ[aHbI,

e OmIpenesaTh 10 rpaduKy CBOMCTBA
dbyHKIMN (HYIH, TPOMEXKYTKHA
3HAKOIIOCTOSHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HanOOJIbIINE U
HaWMEHbIIINE 3HAYCHHUS U T.I1.), CTPOUTH
acKku3 rpaduka GyHKINH,
YIOBJIETBOPSIOLLIEH

e OIpeAeIITh 3HAaUCHHE TPON3BOTHON
(hYHKIIMY B TOYKE IO U300paKEHUIO
KacaTeJlbHOM K rpad UKy, IPOBEAECHHON B
JTOM TOYKE;

® pcIIaTh HECIOKHBIC 33249l Ha
MPUMEHCHUE CBSI3H MEKITY
MPOMEKYTKAaMHA MOHOTOHHOCTH U
TOYKAMU SKCTpeMyMa (DYHKIHMH, C OJTHOM
CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIIOCTOSHCTBA U HYJISIMH
HPOM3BOIHON ATON QPYHKIIUH - C IPYTOif;
® BBLIYHCIISATH BEPOSITHOCTH COOBITHH Ha
OCHOBE ITI0JICUCTa YHCJIa UCXOI0B;

® M3BJIEKATh HH(MDOPMAIIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX
durypax, mpeJcTaBIeHHYIO Ha YepTexkax
U PUCYHKaX;

® HAXOJIWUTh 00BEMBI U ILIOMIATU
MMOBEPXHOCTEH IMPOCTECHIITHNX
MHOTOTPaHHUKOB ¢ IPUMEHECHHEM
(hopMYyIT; HAXOAUTh 00BEMBI U ILIOMIATU
MMOBEPXHOCTEH IMPOCTECHIITHNX
MHOTOIPAHHUKOB U TEJ BPAILLEHUS C
npuMeHeHueM Gpopmyi;

® HaXOJWUTh KOOPAMHATHI BEPIIUH Ky0a
Y IPSMOYTOJIBHOTO TTapajiieenuIena

YHCIIOBOM ITPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM MIPOMEKYTKE, HAUOOIIbIIIEe
U HauMeHblllee 3HaueHne (PYHKIUU Ha
YHCIIOBOM ITPOMEKYTKE,
nepuoanueckas QyHKIUs, IepUOI;

® OMEepPUPOBATH MOHITUSIMH: MIPSMAs
1 00paTHas MPONOPIHOHAIBHOCTD
JUHEeWHas, KBaJlpaTuyHasl,
norapudMuyuecKas U oKa3aTelIbHas
(GyHKIIUHY, TPUTOHOMETPHUYECKHE
GbyHKIUY;

® ONEepUPOBATH MOHITHIMHU:
npou3BOHAs PYHKIIMU B TOUKE,
KacarenbHas K rpaduKy QyHKIIHH,
pOU3BOIHAS PYHKIINH;

® OIEPUPOBATH OCHOBHBIMU
OIMHCATETHLHBIMU XapaKTEPUCTUKAMH
YHICIIOBOTO Habopa: cpeaHee
apupMeTHYECKOe, MeAraHa,
HauOoJbIlIee 1 HAUMEHbIIIEee
3HAYCHUS;

® OINEepUPOBATH NOHATUAMU: YACTOTA
U BEPOSITHOCTH COOBITHSI, CITy4aifHbIN
BBIOOD, OIBITHI C PABHOBO3MOKHBIMHU
3IEMEHTaAPHBIMU COOBITUSMU;

® OIEPUPOBATH OHATUSIMU: TOUKA,
npsiMasi, IIIOCKOCTh B TIPOCTPAHCTBE,
napauieaTbHOCTh U
MIePICHIUKYIISIPHOCTD MPSMBIX U
INIOCKOCTEI;

® pAacCIiO3HABATh OCHOBHBIC BH/IBI
MHOTOTPaHHHUKOB (IIpU3Ma,
MUPaMUJIA, TPSIMOYTOIBHBIN
napajuiesienumne, Kyo);

® pacro3HaBaTh OCHOBHBIE BUJIBI T
BparieHus (KOHyC, IWIUHIP, chepa u
map);

OTIEpUPOBATH IOHATHEM JIEKAPTOBBI

KOOPAWHATLI B IPOCTPAHCTBE;
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Bun yuebnol paboThl O06Bem
4acoB
O01beM 00pa3oBaTe/IbHON HArPYy3KH (BCEro) 336
Y4yeOHas HArpy3Ka 00y4aomerocs 312
B TOM YHCJIE:
TEOPETUUECKHE 3aHSTUS 175
IIPAKTUYECKUE 3aHITHS 137
KOHTPOJIbHBIE pa0bOTHI (32 CYET TEOPETUUECKUX 3aHSITHIA) 3
CamocrosiTesibHas padora o0yuyaruierocs (Bcero) -
IIpomeskyTouHasi arTecTanusi: B popme sK3ameHa 24
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2.2. TEMATAYECKHUM IUVIAH U COJAEP)KAHUE YYEBHOM JUCIHUILINUHBI I1/1.01 MATEMATHKA

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJia U (pOpMbl OPraHU3aALMU AeATeIbHOCTH KoaunuecrBo | Koabl JIMYHOCTHBIX
pa3esioB U TeM 00y4arIMXCcs pe3yJbTaToB,
1acoB (popmupoBanuio
KOTOPBIX CIIOCOOCTBYeET
3JIEMEHT NPOrPaMMBblI
1 2 3 4
Paznen 1. BBenenne 4
Copepxanre yaeOHOTo MaTepuaa 3 JIP 1-12; JIP 19, JIP 20,
1 | Maremaruka B HayKe, TEXHUKE, 9KOHOMUKE, THPOPMAITHOHHBIX TEXHOJIOTHIX U JIP 27
MIPaKTUYECKON AesiTenpHOCTH. Llenu u 3a1aun n3ydyeHus MaTeMaTUK B
YUPEKIECHUSIX CPEAHET0 MpodecCnOHAIbHOTO 00pa30BaHHUS.
KoHTtposbHas pabota 1
Paznen 2. Pa3Butue noHsATHS 0 YHCJIE. 12 JIP 1-12; JIP 19, JIP 20,
Copepxanne yueOHOT0 MaTepuana 8 JIP 27, JIP 30
1 [enbie n paumoHanbHbIE Ynciaa. ppalnoOHATbHBIEC YKCIIA U ICHCTBUTEIbHbBIC
yucna. KommiekcHele yncna
Oxpyrienue yncesn
3 | [Ipubnuxenusle Beruucienus. [IpulamkeHHoe 3HaUeHUE BEIMYMHBI U
MOTPEIIHOCTH MPUOIUKESHUIA
[TpakTrueckoe 3ansTHE Mo TeMe «ToxkaecTBeHHbIE MpeoOpa3oBaHus alreOpandyeckux u 4
YHUCJIOBBIX BBIPAKEHUI
[TpakTrueckoe 3ansTHE MO TeMe « JledCcTBUS ¢ MPUOIMKEHHBIMU 3HAYECHUSIMI
Pasnean 3. KopHu, crenenu, Jjorapumsi. 30 JIP 1-12; JIP 19, JIP 20
Copepxanne yueOHOT0 MaTepuana 18

KopHur HaTypanpHOHN CTENEHU U3 YUCiIa U UX CBOMCTBA.

IIpeoOpa3oBanus paauKaaoB

Cremnenu ¢ PallMOHAJIbHBIMHA ITOKA3aTCIAMU, UX CBOICTBA.

B W=

CrerneHu ¢ qefcTBUTENRHBIMY NTOKa3aTeamMu. CBOICTBA CTEIIEHH C

15



HefICTBI/ITeHBHBIM IIOKa3aTecJIEM.

5 | I[lonstue norapudma. CpoiicTBa Jiorapudmos.

6 | HaxoxxaeHue BeIpaXXeHUS IO €ro jJorapudmy

7 | OcHOBHOE JOrapu(PMHUECKOE TOKIECTBO.

8 | Ilepexon kK HOBOMY OCHOBAHHUIO.

9 | decatuunblie U HaTypaybHble Jorapudmel. [IpaBuna neiictBuii ¢ norapupmamu
IIpakTuueckoe 3anusaTue o TeMe «ppanuoHanbHble YpaBHEHUS 12
[TpakTrueckoe 3ansaTue N0 TeMe «CTeneHu ¢ palMoHaIbHBIMU IIOKA3aTENISIMHU, UX
CBOWCTBa»

[IpakTyeckoe 3ansTre no Teme «Berancinenue torapudmony

[TpakTuyeckoe 3aHsTHE MO TeMe «T0XkKAeCTBEHHbIE IPe0Opa30BaHMs JOrapUPMHUUECKUX U
IIOKa3aTEJIbHBIX BBIPAKECHUI

[TpakTuyeckoe 3ansTue no Teme «Jlorapupmuueckue ypaBHEHUs] U HEPAaBEHCTBA»
IIpakTrueckoe 3ansaTue no teMe «llokazaresbHbIe ypaBHEHUS U HEPABEHCTBA»

Pazneua 4. IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE. 24 JIP 1-12; JIP 19, JIP 20
Copepxanue yueOHOTO MaTepHana 16

OCHOBHBIE MIOHSATHUSI CTEPEOMETPHH.
[TapanienbHOCTh NPSIMBIX U INIOCKOCTEH.
[TapannenbHOCTh IBYX MIOCKOCTEN

[lepneHMKyYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN

| B~ W=

Teopema o Tpex nepneHAuKYIsIpax
6 | 'eomerpuueckue npeodpa3zoBaHus IPOCTPAHCTBA.

[TpakTrueckoe 3ansaTue N0 TeMe «llapamienbHOCTh NPSAMBIX U INIOCKOCTEN 8
[TpakTrueckoe 3ansATHE MO TeMe « [leprneHaAnKyIIpHOCTD MPSIMBIX U IJIOCKOCTEN»
[IpakTuueckoe 3aHATHE N0 TEME «/IByrpaHHbIN Yroj. Yo MEXIy MI0CKOCTAMU»
[TpakTrueckoe 3austue no teme «llapamiensHoe nmpoektupoBanue. M3obpaxenue
IPOCTPAHCTBEHHBIX QUTYP»

Pa3nen S. KomOunaTopuka. 16 JIP 1-12; JIP 19, JIP 20
Copepxanne yueOHOTO MaTepuana 12

1 | OcHOBHBIE MOHATUSI KOMOUHATOPUKH
2 | IlepecTaHOBKH, pa3MEILEHHUsI, COUETAHMUS.
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3 ‘ ®dopmyna bunoma Herotona. CBoiCTBa OMHOMUHAIBHBIX KOO DUITMEHTOB.

[TpakTrueckoe 3aHsATHE IO TEME «3aJlauy Ha [TOJICYET YUCIIa Pa3MEILIEHUMN, IEPECTaHOBOK, 4
COYETaHUI»
ITpakTnueckoe 3ansatue no teme «Popmyna ounoma Hetotona. Tpeyronpuuk [lackains»
Pa3znea 6. KoopanHaTbl 1 BEeKTOPBI 22 JIP 1-12; JIP 19, JIP 20
Copepxanne yaeOHOTo MaTepuana 13
1 | IlpsamoyronpHas (IekapToBa) CUCTEMa KOOPJIMHAT B POCTPAHCTBE.
2 | ®opMya pacCTOSHUS MKy IByMs ToukaMu. KoopanHaTsl cepeiuHbl OTpe3Ka.
3 | [IpeoOpazoBanre cHUMMETPUH, ABMKCHUS, TApaJUIETILHOTO MEPeHoca B
IIPOCTPAHCTBE.
4 | IlomoOue mpoCTpaHCTBEHHBIX (QUTYD
5 | Yron mexay npsiMOil M TNIOCKOCTBIO, MEK/TY TUIOCKOCTSIMH.
6 | BexTopsl B mpocTpaHCTBE.
[IpakTuueckoe 3aHsATHE TIO TeMe «BBIYKCIIEHNe PACCTOSTHUN MEXIY 3aIaHHBIMUA TOYKaMU 8
B [IPSIMOYT'OJIBHOM CHUCTEME KOOPANHATY
[IpakTrueckoe 3aHATHE TIO TeME «JeMCTBHS HAJ BEKTOpaMm
[TpakTHyeckoe 3aHsATHE IO TeMe «Y paBHEHHUS Cc(hepbl, TUIOCKOCTH, IPSIMOID)
[IpakTuueckoe 3ansTue o reme «Vcrnonbp3oBanne KOOPAUHAT U BEKTOPOB MIPH PEUICHUN
MaTEMaTUYECKUX U MPUKIAJAHBIX 33124
KonTponbnas pabota 1
Paszgea 7. OCHOBBI TPUTOHOMETPHUH. 39 JIP 1-12; JIP 19, JIP 20
Coneprkanne y4eOHOro MaTepuana 25
1 | Panuannas mepa yrna. BpamarensHoe nsukenue. CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIa.
2 | TpuroHomeTpuueckasi OKpyKHOCTh
3 | Tpuronomerpuueckue GyHKIIMN YUCIOBOTO apTyMEHTA.
OcHOBHbIE TPUTOHOMETpUYECKHE ToxIecTBa. [IpeodbpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHUI C TOMOMIBIO (hOPMYIL.
5 | ApkcHHYC, apKKOCHHYC, apKTaHT'€HC YnCIIa.
[IpakTueckoe 3anaTue no teme «PagranHas Mepa yriiay 14

ITpakTrueckoe 3ansATHE N0 TeMe «OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA»
[TpakTrueckoe 3ansTue no teme «ToxaecTBeHHbIE TPeoOpa3oBaHuUs
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TPUTOHOMETPUYECKHUX BBIPAKCHUN

[TpakTHyeckoe 3aHsATHE TI0 TEME «APKCUHYC, apKKOCUHYC, apKTAaHI'€HC YK CIIa»
[TpakTyeckoe 3aHsATHE TI0 TEME « Perenne npocTemnx TpPUroHOMETPUYECKUX
YPaBHEHUI»

[TpakTrdeckoe 3aHATHE TI0 TEME « PeleHne TpUroHOMeTpUYECKUX YPaBHEHHUI»
IIpakTHueckoe 3aHsaTHe 10 TeMe «Pelmenne TPUroHOMETPUIECKUX HEPABEHCTBY

Pa3pean 8. DyHk1un U rpagukKu. 28 JIP 1-12; JIP 19, JIP 20
Copepxanne yaeOHOTo MaTepuana 14
1 | ®@yskun. O6nacTh onpeaeneHuss 1 MHOXECTBO 3HaYCHHH; rpa@uk (yHKINH,
oCTpoeHHne rpaduKoB (PYHKITHIA, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.
2 | CaoiicTBa ()yHKIIUU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
NEPUOJUYHOCTb.
3 | IIpomexyTku yObIBaHUS M BO3pacTaHUs, HAUOOJbIIIEe U HAUMEHbIIIee 3HAYCHHUS,
TOYKHU dKCTpemyMa. [IpumMepsl pyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeabHbBIX
poleccax U SBJICHHSIX.
4 | Crenennas (pyHKIUs, €€ CBONCTBA U rpaduK.
5 | IlokasarenbHast GyHKIUS, €€ CBOWCTBA U TpaduK.
6 | Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduk.
7 | Tpuronomerpuueckue QyHKIIMH, UX CBOMCTBA U rpauKH.
[IpakTuueckoe 3ansTue no remMe «CBoiCTBa () YHKIIMH 14
[TpakTuyeckoe 3ansaTue no TeMe «O0paTHbIE (YHKIIUN
[TpakTrueckoe 3ansaTue No Teme «CreneHHas QyHKIUI
[Tpaktuyeckoe 3anstue no teme «llokazarenbHast QyHKIHS»
[TpakTrueckoe 3ansTue no Teme «Jlorapupmuyeckas GyHKIUI»
[TpakTuyeckoe 3ansTue no reMe «TpuroHoMmeTpudeckue GyHKIUN»
[TpakTuueckoe 3anstue no teme «IIpeodpazoBanus rpaduKOBY
[TpakTuyeckoe 3anstue no reme «VccnenoBanue QyHKIMI»
[TpakTrueckoe 3ansTue no teMe «CrnoxxHast QyHKIUS (KOMITO3HUITHS )
Paznea 9. MHOrorpaHHUKH M KpyrJible Teqa. 30 JIP 1-12; JIP 19, JIP 20,
Coneprkanne y4eOHOT0 MaTepurana 9 JIP 27

JIByrpaHHBIE 1 MHOTOI'PaHHBIE YTJIbI

2 | MHOrorpaHHUKHM 1 X OCHOBHBIE CBOMCTBA

3 | ITpusma.
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[Tapamnenenunen. KyoO.
CuMMeTpus PSMOYTOJIBLHOTO IMapalIeIeIUIIe .

[Tupamuga. YcedeHnas nupamua.

Hunuaap
KoHnyc. YcedeHHbll KOHYC.

9 | Cdepa u map
10 | Bnucannblie 1 OMCaHHBIE MHOTOTPAHHUKH

IIpakTueckoe 3ansaTue no reMe «Pemenue 3anay no reme «lIpuzma» 20
IIpakTnueckoe 3ansaTue no reMe «Pemenue 3anad no reme «lIupamuna»
[TpakTrueckoe 3ansTUE N0 TeMe « CedeHHs] MHOTOIPaHHUKOBY

IIpakTrueckoe 3aHsATHE IO TeMe «MHOTrOrpaHHUKN»

IIpakTrnueckoe 3aHsaTue 1o TeMe «llnomaay NoBEpXHOCTER MHOTOIPAaHHUKOB
[TpakTrueckoe 3ansaTue no teme «Popmysiel 00beMa Kyda, IPSIMOYTOJIbHOTO
napajuieenuneaa

[TpakTrueckoe 3ansTue No TeMe «Popmysibl 00beMa IPU3MbI, TUPAMUIBD»
[TpakTrueckoe 3ansaTue no Teme «Popmysibl 00beMa IWIKHIPA U KOHYCa»
[TpakTrueckoe 3ansaTue no teme «O0beM mapar»

[TpakTrueckoe 3ansitue no teme «llocrpoenne ceueHuil reoMeTpuyecKux GUryp»

0| N Nn| A~

KonTponbnas pabota 1
Paznen 10. Hauyajga MmaTeMaTHYeCKOro aHAJU3a. 34 JIP 1-12; JIP 19, JIP 20

Copepxanue yueOHOTO MaTepHana 18

1 [Ipupamenue GpyHkunu

2 Onpenenenye Npou3BOIHON. AJTOPUTM BBIYUCIEHUS TPOU3BOIHOM

3 [IpaBuiia BeIUMCIIEHMS IPOU3BOIHBIX

4 [IponsBoHas Ci0XHON QYHKIIMH, TPUTOHOMETPUUYECKUX (PYHKIIMHA

5 [Tpou3BoHBIE TOKA3aTENbHOM, IOTapUpMUIecKon HYHKIUN

6 YpaBHeHHe KacaTeabHOU K rpaduky.

7 ITpon3BosiHas B PU3HMKE U TEXHUKE

8 [Ipu3naku Bo3pactanust U yObiBaHus (QyHKkuuu. Kputnueckue TOUkKH (YyHKIUU.

HauOosnbliee n HauMeHblee 3Ha4YeHUs (QYHKIMN
9 HccnenoBanue GyHKIMIA € TOMOUIbIO POU3BOAHOM.
[TpakTueckoe 3ausTue no teme «lIpenensi» 16

[Tpaktrnyeckoe 3anstue no teme «IIpasuna nuddepeHpoBaHus»
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[TpakTueckoe 3ansatue no teme «HaxoxaeHne npon3BOIHBIX»

[IpakTdeckoe 3aHATHE IO TeMe «IKCTPEMYMBI (PYHKIIUN

[TpakTuyeckoe 3aHsTHE IO TEME « Y paBHEHHME KacaTeIbHON K rpaguKy GyHKIHN
[TpakTuyeckoe 3ansTue no Teme «Haubounpiiee 1 HauMeHbIIee 3HaUeHUs (DYHKITHID)
[TpakTrueckoe 3ansaTue no teme «lIpuMeHeHne Nponu3BOJHON K UCCIEJOBAHUIO
GYHKITII

ITpakTrueckoe 3ansaTue no teme «lIpumepsl HCIOIB30BaHMsI IPOU3BOIHON
IIpakTueckoe 3ansaTue no reMe «lIpunoxenus npou3BoIHON»

Pa3zpea 11.

HNHTErpas n ero npuMeHeHune.

27

Conepxkanue yq4eOHOro MaTepuania

1 | Onpenenenue nepBoodpa3Hoil. OCHOBHOE CBOWCTBO nepBooOpasHoi. [1paBuna
HAXOJKJICHUS MTePBOOOPA3HON.

2 | IIpaBuia HaXOXAEHUS IEPBOOOPAZHOM.

3 | Onpenenennslit uarerpan. ®opmyna Hetotona-Jleitouuma

4 HGOHpe,I[CJ'IeHHHﬁ HHTCI'pall. OCHOBHBIC CBOMCTBA HCOIIPCACICHHOT'O MHTCIpajia.

16

[Tpaktuyeckoe 3anstue no teme «lIpaBuia HaxoXx1eHHUs TEPBOOOPAZHBIX)»
IIpakTHueckoe 3aHATHE TIO TeME «BBIYMCIIEHNE HHTETPAJIOB)

[TpakTrueckoe 3ansaTue no teme «HeonpeneneHHslii UHTETpa»

[TpakTrueckoe 3ansATHE M0 TeMe «OnpeeNeHHbI UHTErpa

[TpakTrueckoe 3ansaTue no teme «lIpunoxeHus onpeneneHHOro NHTErpana Juis
BBIYMCIIEHHS IUIOMIAIEN U 00HEMOBY

[TpakTuyeckoe 3aHsTHE MO TeMe « [IpuMmepsl MpuMeHeHUs: MHTerpaia B pu3mnke»
IIpakTnueckoe 3ansaTue no reMe «lIprnoxenus nHTerpana»

11

JIP 1-12; JIP 19, JIP 20

Pa3znmen 12.

J1eMeHTBI TeOpuun BBpOHTHOCTeﬁ M MaTeMaTH4eCKOl CTATHCTHKMH.

21

Conepixkanue yaeOHOro MaTepHaia

CobbITHE, BEpPOSITHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BEPOSATHOCTEH.

2 | Tpu 3ameuarenbHble popMyisl (popMyna HOTHON BeposTHOCTH, popmyia baiieca,
dbopmyna bepnysim)

3 | Cny4aiiHas BeIMYMHA U €€ pacIlpeeIICHHe

Tpeyronpauk [lackais.

5 | IlpeacraBnenue qaHHBIX (TaOJIUIBI, AUATPAMMBI, IpadUKN)

17

JIP 1-12; JIP 19, JIP 20,
JIP 27, JIP 29, JIP 30
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6 | I'enepanbHas COBOKYIHOCTH, BHIOOPKA, cpefHee apupMeTHIecKoe, MeIMaHa.

HpaKTI/I‘IeCKOC 3aHATHE N0 TeMme «Pemenne 3a4a4 I10 TEME»
HpaKTI/I‘IeCKOG 3aHATHE 1O TeMe «Pelienue MPAKTUYICCKHUX 3aa49»

Pazpea 13.

YpaBHeHNsI M HEPABEHCTBA.

25

Conepkanue y4eOHOro MaTepraia

VYpaBuenus u HepaBeHcTBa. OCHOBHbBIC TTOHSITHSI.

VYpasHenus ¢ moayneM. HepaBeHcTBa ¢ Mo1ylieM.

Hepasenctpa. Hucnossle 1 JpoOHO-pallMOHATIBHBIC HEPABEHCTBA

Cucrembl ypaBHEHUN

N B W N —

VYpaBHenus ¢ napamerpamu. HepaBeHcTBa ¢ mapameTpamu.

IIpakTrueckoe 3aHsATHE IO TeMe «PaBHOCHUIIBHOCTh YPABHEHM, HEPABEHCTB, CHCTEM»
ITpakTrueckoe 3ansATHE N0 TeMe «PalnoHaIbHbIE ypaBHEHUA

IIpakTrueckoe 3aHsaTHE N0 TeMe «/ppanroHanbHbIE YpaBHEHUS

[TpakTueckoe 3ansaTue no teme «llokazarenbHble ypaBHEHUS »

[TpakTrueckoe 3ansTue no teme «Jlorapudpmuyueckrue ypaBHEHUS »
[TpakTrueckoe 3ansATHE N0 TeMe «PerieHre TpPUroHOMETPUUECKUX YPaBHEHUIN»
[TpakTrueckoe 3ansTHe Mo TeMe «OCHOBHbBIE IPUEMBI PEILIEHUs] YPAaBHEHUI
[TpakTuyeckoe 3aHsTre no TeMe «Perienne ypaBHeHUH rpaguyeckuM MeToA0M»
[TpakTnueckoe 3ansaTue no teme «llokazarenbHbIE HEPABEHCTBA»

[TpakTuyeckoe 3aHsTre Mo TeMe «Jlorapugmuueckue HepaBEeHCTBA»
IIpakTHueckoe 3aHATHE TIO TeME « [ pPUTrOHOMETPUUYECKUE HEPABEHCTBA)
IIpakTueckoe 3ansaTHe 110 TeMe «MeTox HHTEpBAIIOB»

[IpakTHueckoe 3aHsaTHE IO TeMe «PenieHne ypaBHEHU 1 HEPABEHCTB C IBYMs
IIEPEMEHHBIMU »

IIpakTHueckoe 3aHsaTHE 110 TeMe «Pelenue CucTeM ypaBHEHUN»

IIpakTHueckoe 3aHsATHE TIO TeMe «PeneHne CUCTEM HEPABEHCTBY»

22

UTOIoO

312

JIP 1-12; JIP 19, JIP 20
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3. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeGoBaHNsI K MUHUMAJBLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0

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

Jis peanu3anuy MPOTpaMMbl  y4eOHON JUCHUIIIMHBI MPEIyCMOTPEHBI CIIEAYIOIINe
CHelHalIbHbIC TIOMEIICHHUS:

Kabuner mareMaTHKH.

ITomemenne kabuHera ynoBieTBopseT TpeboBaHusAM CaHUTapHO-3IHIEMHUOIOIMYECKUX
npaswi 1 HopMaTuBOB (CanlluH 2.4.2 No 178-02) u ocHaIeHO TUTIOBBIM 000pYIOBaHHUEM, B
TOM YHCJIE CHELHATU3UPOBAHHON yueOHON MeOenbio M CpeicTBaMH O0y4YeHHUs, JOCTAaTOUYHBIMU
JUTSL BBITIOJIHEHUS TPEOOBAHUHN K YPOBHIO TIOJATOTOBKU 00YYarOIIUXCSL.

B kabunere wumeercs MyJIbTUMEIUIHOE O000pyZOBaHHE, IOCPEICTBOM KOTOPOIO
YYaCTHHKH 00pa30oBaTEIbHOIO MpoIlecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO HH(MOpPMAIHIO,
CO3/aBaTh MIPE3EHTALMH, BUIEOMATEPHAIIbI, UHbIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MaTepUATBbHO-TEXHUYECKOTO O00eCredeHus
nporpammsl yueoHol nuctumiaussl [1/1.01 «MaTtematuka» BXOIAT:

B cocraB yueOHO-METOIUYECKOTO M MaTepUAIbHO-TEXHUIECKOTO OOecreueHus: pabodei
nporpaMmsl oouieoopa3oBareabHol yueoHo# nucuumiunsl [1/].01 «MaTtemaTnka» BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC IPEI01aBaTes;
* HarjasHble NOcoOUS (KOMIUIEKTHI Y4eOHBIX TaOJMll, IJIAKaTOB, MOPTPETOB BBIIAIOIIMXCS
YUEHBIX-MaTEMaTUKOB U Jp.);
. KOMIUIEKT Mpe3eHTaluui no yueOHol aucuuminie «MaTemaTuka»
* UH(QOPMAIIMOHHO-KOMMYHHMKAI[MOHHBIE CPE/ICTBA;
* KOMIUJIEKT TEXHUYECKOW JOKyMEHTallud, B TOM 4YHCJE Naclopra Ha CpeicTBa 0OydeHwus,
MHCTPYKIMHU MX UCHOJIb30BaHUS U TEXHHUKE 0€30IacHOCTH;
* OuOMHMOTEeUHBIN QoH.

B  Oubnuoteunsiii  Qonx  BXomsT  ydueOHUKHM, oOecneuyMBarOlIM€  OCBOEHHE
uHTerpupoBaHHoi y4deOHoW mucuuruinabel [1/1.01 «MaTtematuka», peKOMEHJOBAaHHbBIE WU
JIOTIYIIEHHbIE ISl MCMOJb30BaHUS B NPO(ECCHOHANBHBIX O0pa30BaTENbHBIX OpPraHU3AIMIX,
peanu3yonmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpeiHero obmero oOpa3oBaHUs B Ipefenax
ocsoenust OITOIT CITO na 6a3ze 0CHOBHOTO 0OIIIEro 00pa3oBaHusl.

bubnuoreuynsiii ¢GoHA  OMONHEH SHUMKIONEAMSIMHU, CHPABOYHHKAMH, HAyYHOH U
Hay4HO-IIOMYJIIPHOM JINTEPATypOU U T. II.

B npomecce ocBoeHuss pabouel mporpaMMmbl  00mIeoO0pazoBaTeNbHONM  ydeOHOU
mucruminael 11J1.01 «MaremaTuka» CTyJeHTbl UMEIOT BO3MOXHOCTh JOCTYINA K AJIEKTPOHHBIM
y4eOHbIM MaTepHajaM M0 MaTeMaTUKe, UMEIOIIMUMCS B CBOOOAHOM JocCTyre B ceTd VHTepHer
(97IEKTPOHHBIM KHUTaM, MPaKTUKyMaM, TectaM, matepuainam EI'D u np.)

3.2. UudopmanuonHoe odecrniedeHne 00yueHust

[TepeueHb peKOMEHIyeMbIX MPUMEpPHON MpOrpaMMoii o01ieodopa3zoBaTenbHON yueOHOM
TUCIUTITNHBI «MaTeMaTrukay y4eOHbIX u3ianuid, THTepHeT-pecypcoB.

OcHOBHBIC HCTOYHHKH:

N3narebCcTBO U

Ne n/mm HaunmenoBanue ABTOp
roj M31aHHA

Maremaruka: anre6pa u Hadasa

MaTeMaTUYECKOT0 aHAJIN3a, TEOMETPHUS . M.: U]
1. YueOHUK IS CTY. YUPEXKICHUH Cpel. Bbawmarxoe M. H.. «Axanmemus», 2018
npod. O6pazoBanus. PekomeH10BaHO (256 ctp).

DIy «d1PO»

22




Marematuka:  anrebpa W Hayaia
MaTE€MaTU4YeCKOro aHajlu3a, IE€OMETPUs. M.: N[

2. 3amayHuk: y4eb. mocoOue sl CTY/I. Bawmarxoe M. U. «AKaneMus»,
yupexaeHuil cpea. mpod.o0pa3oBaHUsL. 2018(416 ctp).
—Pexomennosano ®I'Y « DUPO»

OVMK . Maremaruka: anredpa u Hadaia
MaTeMaTUYECKOTO aHaJIn3a, TeOMETpHUs . M.: U1

3. Y4eOHUK IS CTYA. YYPeXKJACHUU Cpe. bawmakos M. U. «Axanemus,
npod. oOpazoBanus. —PekomeHI0BaHO 2018.
OI'Y «®UPO»

OVMK . Maremartuka: anre6pa 1 Havaa
MaTeMaTUYECKOr0 aHajlu3a, T'€OMETPHS. M.: U1

4. 3amayHuk: y4eb. mocoOue il CTY/I. Bawmarxoe M. U. «AKaneMus»,
yupexaeHuit cpen. mpod.oOpa3oBaHus. 2018.
—PexomengoBano OI'Y «DHUPO»

.OnexTpoHHbIH y4yeOHUK. KoHTponbHO-
OLICHOYHBbIE cpeacTBa. Martemaruka. J[is

N 9 M.: U]

5. npodeccuil U CIEeHAIbHOCTENH CPETHETO VMK
«Axanemusy», 2018

poeCCHOHAIBHOTO  00pa3oBaHMS. —
PexomengoBano ®I'Y «DUPOy
«MatemaTrka: y4eOHHMK I CTYI.
oOpasoBar. yudpexacHuil cpena. npod I'puropses C. I’ M.,: 11

6. ' ’ i R «Axagemus», 2018
obpazoBanus» —PekoMenmoBano PI'Y WBoaruna C. B. (416 c1p)
«DOUPO» p
«MatemaTrka: y4eOHHMK N CTYI.

. M.,: U]]
oOpasoBar. y4dpexiaeHud cpen. mpod. I'puropses C. T'.,

7. «Axkagemus», 2018
obpaszoBanus» — PexomenmoBano OI'Y Cab6yposa T.H. (368 c1p)
«DOUPO» p
Marematuka: anrebpa u  Hadaia
MaTEeMaTUYeCKOro aHalinu3a, TEeOMETpHs
s npodeccuit  m crenuambHOCTEH Tyces B. A., Tpuzopves M.,: U

8. COITMATbHO-9KOHOMUYECKOTO  TPOoduIs: «Axanemusy», 2018

9 C.TI., Usoneuna C. B.

y4eOHUK A CTYZH. YUYPEXKIEHHH cpe. (416 ctp)
npo¢d. obOpa3zoBaHus. —PexkoMeH10BaHO
OI'Y «®HUPO»
Jlononnumenvuvie ucmounuku:

Ne HaunMeHoBanue ABTOp Usnareancrso u

n/n roJi U31aHus
Maremaruxka. COopHukK 3a1a4
npopUIBLHOM  HAMpPaBIEHHOCTH:  yd4eO. M.: N[

1 [Tocobue mns cTyn. ydpekIeHuid cpe. bawmaxkose M. U. «Axanemus», 2012

npo¢d. obpazoBanusi. —PekoMeH0BaHO (208 cTp).
OI'Y «®1UPO»

JIJIs mpenoaaBarese:

Denepanuny».

. @enepanbHblii 3akoH OoT 29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoii

2. Ilpuka3 MunucrepcrBa oOpa3oBanusi W Hayku P®D or 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (Pe/IepaibHOTO TOCy1apcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPETHETO

(momHOTO) 00I1TIETO 00pa30BAHUS Y.
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[Tpuka3 MunucrepcTBa obpa3zoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHenui B [Ipuka3z MunuctepcTBa oOpa3oBaHust u Hayku Poccuiickoit denepanun ot
17.05.2012 Ne 413 «O06 ytBepxkueHHH (eaepantbHOTO  TOCyIapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHIapTa CpeaHero (IOJIHOT0) 00IIero 00pa3oBaHUs.

[Tucemo /[lemaprameHTa TOCYJapCTBEHHOM MOJUTHKH B cepe MOArOTOBKH PabOUHX
kagpoB u JIIIO MunuctepctBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259
«PekoMeHanKM 1O OpraHu3alMH IOJYYEHHS CpEeIHEro oOmero ooOpa3oBaHHS B
mpelenax OCBOCHUS O0pa3oBaTeNbHBIX MPOTPaMM CpPEJHEro MpodhecCHOHAIBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO o0OmIEro OOpa3oBaHUS C YYETOM TpeOOBaHMIA
denepanbHbBIX TOCYAAPCTBEHHBIX OOpa30BAaTEIbHBIX CTAHIAPTOB U  MOJy4aeMoun
npodeccuu MM CIIeUATLHOCTH CPeTHET0 NMPO(EeCCHOHAIBHOTO 00pa30BaHUS.
bawmaxose M. M. MatemaTtuka: KH. I TIperojaBateis: MeToa. mocooue. — M.: U]
«Axanemus», 2013 (224ctp).

OVMK .DOnexktponHblii yueOHUK. KOHTpOIBHO-O1IEHOUHBIE cpeacTBa. Maremaruka. st
npodeccuii U cenuaaIbHOCTEH cpeHero mpodeccnoHansHOro oopazoBanus. — M.: U]
«Axanemusy», 2016. PexomengoBano ®I'Y «DUPO»

OVMK .bawmaxos M. U. MatemaTtuka: anreOpa U Havyajla MaTEMaTUYECKOTO aHAIMN3a,
reomerpus . Kuura s npenogasarensi— M.: U] «Akagemusi», 2017 . PekomeH10BaHO

DIy «d®1UPO»

HNuTepHeT-pecypceb:
e [lopran Math.ru: 6ubnuoreka, MeuaTeKka, OJMMITUA/IbI, 33Ja4H, UCTOPUS MATEMAaTUKH. -
Pexxum noctyma: http://www.math.ru

e [azera «MaremaTuka» H34ATEIBCKOrO JOMa «HepBoe CCHTH6p$I». - Pexum A0CTYyIa:

http://mat.1september.ru

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

e OOGpazoBatenbHble pecypcbl MaTepHeTa — MHOopMaTHKa. - Pexxum nocryma:
http://www.alleng.ru/edu/comp.htm
e Munnpocsemenus Poccun. - Pexxum nocryna: http:/ www.ed.gov.ru

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

www.mobintech.ru

OO6pa3oBarenbHbIl MaTeMaTHyecKuil - PexxuM nocTyna: www.exponenta.ru

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

Karasior uHTepHET-pECYPCOB 10 MaTeMaTHke Ha deaepaabHoM nopraie Poccuiickoe

o0Opa3oBaHue

o Kuuru fkoBa [lepenbmana

e DjVu bubnuoteka Ha nuunom caiite [TeipkoBa Bsuecnasa Mcropust MaTeMaTHKH,
METOANYECKas JINTEPATypa, 3aHUMATEIbHAsI MaTEMAaTHKa.

e DJIEKTPOHHBIC MATEMATUYECKHUE OUOJINOTEKHU

e YueOHMKHU U JIpyrUe KHUTY 110 MaTemaTrke Ha caiite EqWorld. MUP MATEMATUYECKHX
YPABHEHUU

o bubnuoTeka no Marematuke

e Marematuyeckoe oOpazoBaHHe: MPONLIOE U HACTOSIIIEE

e Mathesis. ApXuB YHUKaJIbHOTO OJ€CCKOI0 KHUTOM3AAaTEIbCTBA HAYYHBIX U MOIMYJISIPHO-
HayYHBIX COYMHEHHH 13 00J1acTH PU3MKO MaTeMaTuyeckux Hayk "Maresuc".

HNHTepHer - )KypHaAJIBI:

e «Maremaruka B IITIKOJIEY,

o «IlIemaror»

o CaliT «YunTeJIbCKas ra3era

o JKypnan "Marematuka" (M3mgarensckuit gom «IlepBoe ceHTIOPs»)

CneunanusupoBanHbiii  noprtan «MH)OpMallMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHMH B
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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/
http://www.mathesis.ru/books.php
http://www.ug.ru/
http://mat.1september.ru/

"BecTHuk 00pazoBaHug"

"BecTtu o6pazoBanus"

Kypuan "Hayka u xku3Hb"

ITomHBIN DAEKTPOHHBIN apXuB KypHama «KBanTy

25


http://www.vestnik.edu.ru/
http://edunews.eurekanet.ru/vesti/welcome
http://www.nkj.ru/
http://kvant.mirror1.mccme.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMA JUCHUIIJINHbI

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${ HHAUBUAYAJIbHBIX SaﬂaHHfI, ITPOCKTOB, I/ICCHG,HOBaHI/Iﬁ.

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

Kpurepun ouenku

MeToabl OLIEHKH

YMmenus:

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

IIOHATUAMHU. KOHECYHOC MHOXXECTBO, 3JICMCHT
MHOXXCCTBA, IMOAMHOKECTBO, IMNEPCCCUCHUC H

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

- omepupoBarb Ha  0a30BOM  ypOBHE
MOHATHUSIMMU: YIBEpXKACHHUE, OTpHULIAaHUE
YTBEPXKICHUS,  WCTHUHHBIE U JIOXKHBIC

YTBEPKJICHUS], IPUUMHA, CIEACTBUE, YACTHBIN
cilydaid OOLIEro yTBEpKIE€HUS, KOHTPIPUMED;
- HaxoJUTh TepecedyeHue U OObeIUHEHUE
JBYX MHOXECTB, IIPEICTABICHHBIX
rpagu4YecKy Ha YUCIOBOM MPSMOIA;

- CTPOUTH Ha  4YHCIOBOM IPSAMOI
MIOAMHOKECTBO ~ YHMCJIOBOIO  MHOXECTBA,
3a/IaHHOE ITPOCTEUIINMH YCIIOBUIMU;

- pacro3HaBaTb JIOKHBIE  YTBEPXKICHUS,
OMOKM B PACCYKICHUSAX, B TOM 4YHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

UYucna u BeIpaxKeHUS

- OmnepupoBath Ha 0a30BOM  ypOBHE
MOHATHUSIMH: TIEJIO€ YUCIIO, IeTMMOCTh YHCell,
OOBIKHOBEHHass JpoOb, JAecsATHYHas JpoOb,
panroHaIbHOe 9HCIIO, PUOIIMKEHHOE
3Ha4eHHWEe YHCIa, 4YacTh, JOJS, OTHOIIEHUE,
MPOIEHT, TIOBBIIICHWE W TOHIDKEHHE Ha
3aJJaHHOE YHMCIIO IPOLIEHTOB, MacITao;
- omepupoBaTh Ha  0a30BOM
MOHATUSIMHU: aorapudm
TPUTOHOMETPHUECKAS OKPY)KHOCTb,
rpajycHas Mepa yIyia, BelWYMHA YIJa,
3aIaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKOU
OKpPY>KHOCTH, CHHYC, KOCHUHYC, TaHI€HC U
KOTaHT€HC YTJIOB, UMEIOIIUX IMPOU3BOJIEHYIO
BEJIIMYUHY;

- BBINOJHATH apudmMeTnueckue AEHCTBHUS ¢
HENBIMH U PallIOHATEHBIMU YHCIIAMHU;

- BBINOJIHATH HECIIOKHBIE TPeoOpa3OBaHUS
YHCIIOBBIX BBIPAKEHUH, COIEPIKAIINX CTCIICHH
gyucen, JuOO0 KOpPHU M3 yucen, Ju0o

YpOBHE
qucna,

[IpaBunbHOCTB
BBIOOpA CIIOCOOOB
pelIeHus 3a1ay;

- pPe3yJIbTaTUBHOCTD
UH(POPMAITMOHHOTO
MOKCKA; YMEHUE
IIPOBOJIMTH OIICHKY
uHdopmanuu;

- YMEHHE
(dbopMynupoBath u
OOBSCHITH OCHOBHBIC
3aKOHBI, PABUJIA;

- 06o01enue u
CUCTEMAaTHU3UPOBAHUE
3HAHUII;

- YMEHHE
CpaBHHBATb,
0000111aTh, CTPOUTH
JIOTHYECKHE
YMO3aKJTFOUCHUS,
JIeNIaTh BBIBOIBI;

- pa3BHUBAThH
TBOpUYECKHE
CIOCOOHOCTH.

IIpoBenenue
IPAKTUYECKUX 3aHITUH.
3amuTa NpakTUYECKUX
pador.

AHanu3 pe3yabTaToB
IIPOBEACHUS
MIPaKTUYECKUX PaboT.

IIpoBenenue
IIPAKTUYECKHUX 3aHATUI.
3amuTa NpakTUYECKUX
pa0or.

AHanu3 pe3yapTaToB
IIPOBEICHUS
MPaKTUYECKUX PadoT.
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sorapudmbl YuCe,

- CpaBHMBAaTh palMOHAIbHBIE YHCIA MEXIY
co0oii;

- OLICHUBATh U CPAaBHUBATh C PALIMOHAJIBLHBIMU
YKMCJIAMU 3HAYCHMS LENIBIX CTEIEHEW 4ucell,
KOpHEH HaTypaJbHOM CTENEHU U3 4HCEll,
norapu(MoB 4Hcen B IPOCTHIX CIIydasx;

- U300pakaTh TOYKAaMHU HA YUCIOBOH MPSIMOM
LieJble ¥ pAallUOHAJIbHBIC YHCIIA;

- U300pakaTh TOYKAaMHU HA YUCIOBOH MPSIMOM
LeNble CTEIEHH YHUCEN, KOPHM HATypalbHOU
CTETIEHM M3 4YHCEN, JIorapupMbl UHCEN B
IIPOCTBIX CIIy4asix;

- BBINOJIHATH HECIIOKHBIE TPEOOpa3OBaHUS
LEJIBIX U JAPOOHO-PalMOHAIBHBIX OYKBEHHBIX
BBIPAKCHU;

- BBIPAXaThb B IPOCTEHIIMX CIydasx W3
PaBEHCTBA OJIHY IIEPEMEHHYIO Yepe3 IpYyTrue;

- BBIYHCIATH B IPOCTBIX CIydasX 3HA4YCHMS
YUCIOBBIX M OyKBEHHBIX  BBIp@KEHUH,
OCYILIECTBIISI HEOOXOIUMBIE IOJCTAaHOBKU U
npeoOpa3oBaHus;

- U300pakaTb CXEMaTUYECKHU YyroJji, BEIMYHMHA
KOTOpOTO BBIPaKE€HA B Ipaaycax;

- OLICHMBAaTh 3HAKUM CHHYCA, KOCHHYCA,
TaHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

YpaBHEHUS ¥ HEPABEHCTBA

- Pemare nuHelHbIE ypaBHEHMS U
HEpaBEHCTBA, KBaJ[paTHbIC YPABHEHUS;

- pemarp JorapupMUIECKUe YpaBHEHHS BUIA
loga (bx + ¢) = d u mpocreiie HepaBeHCTBA
Buja log, x < d;

- pemaTthb Moka3aTejbHble YPaBHEHUS, BUJIA
a™*¢ = d (rae d MOXHO TIPeICTABUTE B BUJIE
CTEINEHHU C OCHOBAHUEM a) U MpOCTeHIme
HepaBeHCTBa Buja a* < d (rae d MoxHO
MIPEJICTaBUTh B BHUJIE CTENICHH C OCHOBAHUEM
a);

- TPHUBOJMUTH HECKOJBKO MPUMEPOB KOpHEH

[IpoBenenue
MIPAKTUYECKUX 3AHITHH.
3amuTa NpakTHYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.

MIPOCTEUILIETO TPUTOHOMETPUYECKOTO
ypaBHEHHUS BUA: SIN X = a, COS X = a, tg X = a,
ctg X = a, rae a - TaObIMYHOE 3HAYCHHE
COOTBETCTBYIOIIEHN TPUTOHOMETPUYECKOMN
(GyHKIHU.
DOyHKINU

- OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSMU: 3aBUCUMOCTb BEJINYMH, GYHKLINUS,
apryMeHT U 3HaueHue (QyHKIMH, 00JIacTh
OTIpeJIeNIeHUs] 1 MHOKECTBO 3HAUCHHI
¢byHKIMH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIMHU, HYTH QYHKLIUH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAHUE HA

IIpoBenenue
MIPAKTUYECKHUX 3aHITHH.
3amuTa NpakTUYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.

27




YHCIIOBOM ITPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXYTKE, HAauOOJIbIIee U
HauMEHblIee 3HaueHue QyHKIUH Ha
YHCIIOBOM MPOMEXKYTKE, IEPUOANYECKAS
(byHKIMS, IEpUOI;

- OTIepupoBaTh Ha 0A30BOM YpOBHE
HNOHATUAMMU: NIpsIMast U oOpaTHast
MPONOPIMOHATLHOCTD JIMHEHHAs,
KBaJpaTU4Has, JjorapupmMudeckas u
nokaszatenbHast QyHKIHH,
TPUTOHOMETPHUECKUE (PYHKIIUH;

- pacro3HaBaTh rpauKu 3JIeMEHTapHBIX
GyHKIMA: TIpsIMOM U 0OpaTHOMN
MPONOPLUUOHATIBHOCTH, IMHEWUHOM,
KBaJPaTUYHOM, JorapupMuyeckoi u
MOKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPHUECKUX (DYHKIIMH;

- COOTHOCHUTb I'pahuKu JIEMEHTAPHBIX
GbyHKIUN: TIPSMOIA U 0OpaTHOM
IIPONOPLIMOHATILHOCTH, JTUHEHHOH,
KBaJ[PaTUIHOM, JTOTapu(PMUIECKON 1
NoKa3aTeabHON QyHKIU,
TPUTOHOMETPHUYECKUX (DYHKIUH C
(dbopMmynaMu, KOTOPBIMU OHHU 33JI1aHBbI;

- HaXOUTH 10 TpaduKy MPUOIKEHHO
3Ha4eHUsl QYHKLUU B 3a/laHHBIX TOUKaX;

- OTIPEEIATH O rpaduKy CBOMCTBA QYHKINU
(Hynu, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaNOOJIbIIIHE U
HauMEHbIINE 3HAaYEeHUs U T.11.);

- CTPOUTh ACKU3 TIpaduka  QyHKIHH,
YJIOBIIETBOPSIIOIIEH NPUBEICHHOMY Halbopy
YCIIOBUI (mpomexyTKH
BO3pacTaHMsl/yObIBaHUs, 3HaUeHUE (DYHKIIMU B
3aJJaHHOH TOYKE, TOYKH SKCTPEMYMOB H T.JI.).

DJeMEeHTbl MaTeMaTHYeCKOro aHaJIn3a

- OmnepupoBarb Ha 0a30BOM  ypOBHE
MOHATUSAMH: MPOM3BOJHAS (QYHKIMU B TOYKE,
KacaTeJlbHast K rpauky ¢byHKIUY,
MPOU3BOIHAS (PYHKIUH;

- OmpeneNsTh  3Hau€HHWE  MPOU3BOIAHOMN
GyHKIMH B TOYKE IO  M300pa)KEHUIO
KacaTelbHOU K TpaduKy, MPOBEACHHON B 3TOU
TOYKE;

- pemarh HeCIOXKHBIE 3a/1a4i Ha MPUMEHEHHE
CBSI3U MEXAY MPOMEXYTKaMH MOHOTOHHOCTH
U TOYKAMH SKCTpeMyMa (YHKIHH, C OJHOM
CTOPOHBI, u IPOMEXYTKaMHU
3HAKOMIOCTOSIHCTBA M HYJISIMA TTPOW3BOIHOM
9TON (PYHKIUH - C IPYTOil.

CTaTUCTHKA U TEOPUSA BEPOSITHOCTEH, JIOTHKA
1 KOMOMHATOPHKA

IIpoBenenue
MIPAKTUYECKUX 3AHITHH.
3amuTa NpakTHYECKUX
pabor.

AHanu3 pe3yiabTaToB
IIPOBEACHUS
MPAaKTUYECKUX padoT.

IIposBenenue
MIPAKTUYECKUX 3aHITHH.
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- OmepupoBath Ha 0a30BOM  ypOBHE

OCHOBHbIMHU OIMHUCAaTCIIbHBIMU
XapaKTEepPUCTHKAMH  YUCIIOBOIO  Habopa:
cpenHee apudmeTnIeckoe, MeihaHa,

HanOoJIbIIee M HAaNMEHbIIIee 3HAUCHHS;
- omepupoBaTb Ha  0a30BOM  ypOBHE
MOHSATHAMH: YaCTOTa ¥ BEPOSATHOCTH COOBITHS,

CIIy4alHBbIN BBIOOD, OIIBITBI c
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU
COOBITHSIMU,

- BBIUHUCIATH BCPOIATHOCTH COOBITHHM Ha
OCHOBC ImoJcC4YcTa 4ucijia uCxoa0B.

3anmTa NpakTUYECKUX
pa0or.

AHanu3 pe3yabTaToB
MIPOBEACHUS
MPaKTHYECKUX padoT.

TekcTOBBIE 33424

- Pemare HeCIOXHBIE TEKCTOBBIE 3aladyu
Pa3HBIX THIIOB;

- aHAIM3UpPOBATh YCJIOBHE 3a7add, IpHU
HEOOXOJUMOCTH CTPOUTH JUIsl €€ pelIeHUs
MaTEeMaTHYECKYIO MOJICITb;

- MOHMMATh W HCIIOJIB30BaTh IS PEIICHHS
3amaun MHPOPMAIUIO, TPEACTABICHHYIO B
BHJI€ TEKCTOBOM M CHMBOJILHOI 3aITHCH, CXEM,
Ta0JINII, AUarpaMm, TpaduKoB, PHCYHKOB;

- JIEFICTBOBATh o AITOPUTMY,
COJIEpIKaIeMycsl B YCIIOBUU 3aa4H;

- HCIOJNb30BaTh JIOTUYECKUE PACCYKICHUS
MIPH PEIICHUH 33]1a49H;

- pabotaThb ¢ U3OBITOYHBIMU YCIOBUSAMHU,
BbIOMpass W3 Bcell HHQOpMAIMM, aHHBIE,
HE0OXOIUMBIE I PEIICHUs 3a/1auH;

- OCYIISCTBJIATH  HECIOXHBIA  Tiepedop
BO3MOXXHBIX pEIIEHUH, BbIOMpas U3 HHUX
ONTHUMAJIBHOE o KPUTEPHSIM,
chOpMyIHPOBAHHBIM B YCIOBHH;

- aHaIM3UpOBaTh W  HMHTEPIPETHPOBATH
MOJIyYE€HHBIE PEIICHHUS B KOHTEKCTE YCIOBHUSA
3a/1a4H, BBIOHMpATh peleHus, HE
MIPOTHUBOpPEYAIINE KOHTEKCTY;

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

- pemiath HECJOXHBbIC 3aJla4yd, CBS3aHHBIE C
JIOJICBBIM y9acTHEM BO BJIQJCHUU (DUPMOW,
MPEeANPUATHEM, HEABUKUMOCTBIO;

- pemaTth 3aJadyd HA TPOCTHIC TPOIEHTHI
(cucTeMbl  CKUJOK, KOMHCCHHM) W  Ha
BBIYHCJIICHUE  CIIOKHBIX  IPOIICHTOB B
pPa3NMYHBIX CXEMax BKJIQJOB, KPEIUTOB H
HIIOTEK;

- pemaTh MpaKkTUYECKHE 3aJauu, TpeOyrolue
HCIIOJIE30BAHMS

OTPUIATENILHBIX YHCET: Ha OMNpeelieHHe
TEMIIEPATypPhl, HAa OMPEICICHUE ITOJIOKCHHS
Ha BPEeMEHHOW ocH (0 HamIel dpbl U MOcie),

[IpoBenenue
IIPAaKTUYECKUX 3AHATUH.
3almmra NpakTH4YeCKUX
pabor.

AHanu3 pe3yabTaToB
IIPOBEJICHUS
MPAKTUYECKHUX PadoT.

29




Ha JIBU)KCHUE JICHEKHBIX
(mpuxon/pacxon), Ha
TTYOUHBI/BBICOTHI | T.I1.;

- WCTOJb30BaTh TMOHATHE MacmTadba s
HAXOXKJCHHUS PACCTOSHUM W JUTMH Ha KapTax,
IUIaHAX MECTHOCTH, IUIaHAX TOMEIICHHIA,
BBIKpOIiKax, mpu paboTe Ha KOMIIBIOTEpPE H
T.11.

CpeACTB
oTpeieieHue

[eomerpus

- OmnepupoBarb Ha 0a30BOM  ypOBHE
MOHATUSAMM: TOYKA, TMpsAMas, IUIOCKOCTh B
MIPOCTPAHCTBE, napajuieIbHOCTh H
MEePIEHIUKYISIPHOCTD TIPSMBIX U IJIOCKOCTEH;
- pacrno3HaBaTh OCHOBHEIE BU/JIBI
MHOT'OTPaHHUKOB (mpu3mMma, nMpamu/a,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

- U300paxkaTh U3yyaemble QUIypbl OT PYKU U
C TNPUMEHEHHEM  IMPOCTBIX  UYEPTEKHBIX
UHCTPYMEHTOB;

- nenathb (BBIHOCHBIE) IUIOCKHME YEPTEXH M3
PUCYHKOB IpPOCTBIX OOBEMHBIX (UIYp: BUA
CBEpXY, COOKY, CHHU3Y;

- HN3BJICKATH I/IH(bOpMaI_II/IIO (6]
IMPOCTPAHCTBCHHBIX reoOMCTPHUYCCKUX
(1)1/11" ypax, MNPEACTABJICHHYKO Ha 4YCpTCiKaxX U
PUCYHKax;

- mnpuMmeHsaTh Teopemy Iludaropa mnpu
BBIYUCIICHUN 3JICMCHTOB CTECPCOMETPHUUCCKUX
uryp;

- HaXOIUThb O6’B€MBI 158 IJIomaan

MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAaHHUKOB
C IpUMEHEHUEM QopMyIT;

- pacmo3HaBaTb OCHOBHBIE BHJbl  Tell
BpalleHus (KoOHyc, HUINHAP, chepa u 1map);

- HaxoAMTh  O0OBEMbl U IUIOIIAAM
MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAaHHUKOB
Y TEJI BpallleHUs C TPUMEHEHHEM (OpMYII.

BGKTODI)I U KOOpAWHATHI B IPOCTPAHCTBEC
- OHCpHpOBaTB Ha 0a30BOM YPOBHE ITOHATUCM
ACKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBE,

[IpoBenenue
IIPAaKTUYECKUX 3aHATUH.
3ammra NpakTH4eCKUX
pabor.

AHanu3 pe3yiabTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.

[IpoBenenue
IIPAKTUYECKUX 3aHATUM.
3ammTa NpakTH4YeCKUX

- HAaXOJWUTh KOOPAWHATHl BEPIIMH Kyba u pabor.

MPSAMOYTOJIbHOTO MapajieienuIena AHaJIN3 pe3yIbTaTOB
MIPOBEJICHUS
MPAKTUYECKHUX padoT.

3Hanusa:

OJIEMEHTEI TEOPUH MHOYECTB u | [IpaBrmiIbHOCTH [IpoBenenue

MaTeMaTUUYE€CKOMN JIOTUKH
- IOHATHA: KOHCYHOC MHOXKECTBO, JJIEMCHT

BbIOOpa C110COO0B
pelieHus 3ama4

MIPAKTUYECKUX 3aHATUH.
3ammTa NpakTH4YeCKUX

MHOXECTBA, IMOAMHOKECTBO, IlepecedeHue U | Pe3ynbratuBHOCTH pa0or.
o0ObeIMHEHNE MHOXECTB, YHCIIOBBIE | HHPOPMAIIHIOHHOTO AHanu3 pe3yiabTaToB
MHOXXECTBA Ha KOOPAMHATHOW  IPsAMOW, | IIOUCKA. IIPOBEACHUS
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OTpPE30K, HHTEPBAJ;
- TOHATHS:  YTBEpXKACHHWE, OTPUIAHUE
YTBEPXKACHHs,  HCTUHHBIE M  JIO)KHBIC
yTBEPXKIICHHS, TIPUUUHA, CICICTBHE, YaCTHBINA
cirydaid o0IIero yTBepkKICHHS, KOHTPIPUMED;
- KaKuM 00pa3oM HaxOAATCs NEepeceueHUs H
00beANHEHHS TIBYX MHOXECTB,
NPE/ICTABICHHBIX TPapUUSCKH Ha YHCIOBON
MPSMOI;

- KakuM o00pa3oM CTPOHMTCS Ha YHUCIIOBOM

HpﬂMOﬁ IIOAMHOXKCECTBO YHCJIIOBOTO
MHOKECTBA, 3aaHHOC HpOCTefILHI/IMI/I
YCIIOBUAMMU,

- KakuM O00pa3oM pacIlo3HAIOTCA JIOKHBIC
YTBEPKACHUS, OIMOKA B PACCYKICHUSIX, B
TOM yucie c HCI0JIb30BaHNUEM
KOHTPIPUMEPOB.

UYucna u BeIpaKeHUS

- IOHATHA: LIEJIOE YMCIIO, AEIUMOCTb YHUCEIl,
OOBIKHOBEHHAst JpoOb, JecATHYHAS JpOOb,
palnuoHaIbHOE 4HCJI0, npUOIINKEHHOE
3HAUEHUE YHucCia, 4acTb, J0JI1, OTHOLIEHHE,
IIPOLIEHT, IOBBIIIEHUE W IIOHWKEHUE Ha
3aJIaHHOE YMCJIO MPOLIEHTOB, MacIlITao;

- MIOHATHSL: aorapupm 4HCIIa,
TPUTOHOMETPHYECKAS OKPY>KHOCTBb,
rpagycHas Mepa yIjla, BeIMYMHA YIUIa,
3aIaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKOU
OKPY’KHOCTH, CHHYC, KOCHUHYC, TaHI€HC U
KOTaHT'€HC YIJIOB, MMEIOIIUX MPOU3BOJIbHYIO
BEJIMYNHY;

- KaK BBINOJHATh apupMeTUyecKue NeHCTBUS
C LIEJIBIMU U PALIMOHAJIBHBIMU YHCIIAMY;

- Kak BBITOJIHSATD HECJIOXKHbIE
npeoOpa3oBaHUsl  YHMCIOBBIX  BBIPAXKEHUH,
COJIEpKALINX CTETEeHU Yucell, TM00 KOpHU U3
yucel, TU00 JorapuMbl YHCEIT;

- KaKk CpaBHMBAaTb pALMOHAJIBHBIE YHCIIA
MEXIy CO00i;

- KaKk OIEHMBaTb M  CpaBHUBAaTb C
paloOHaIbHBIMUA YHMCIAMU 3HAYEHUS LEJIbIX
CTENEHEH 4HCell, KOPHEW HaTypalbHOU
CTETNIEHH W3 4YHcel, JorapudMoB yucen B
IIPOCTBIX CIIydasix;

- cmocoObl  M300pakeHUsT TOYKAMH  Ha
YUCIIOBOM MpPSIMON II€JIbIE M PalMOHAJIBHBIC
YHUCIIA;

- crmocoObl  M300paXKeHHsT TOYKaMH  Ha
YUCIIOBOM MPSAMOM II€JIbl€ CTENEHW 4YHCell,
KOPHM HaTypaJlbHOM CTENEHU W3 UHUCEll,
Jorapu@msl YMCe B MPOCTHIX CIyYasx;

- KaK BBINOJIHATh HECJIOKHBIE

VYmenue
(bopMynHpoBaTh U
O0OBSACHATH OCHOBHEIC
ITOHSITHS.
O06001eHue 1
CUCTEMAaTHU3UPOBAHUE
3HAHHH.

MPaKTUYECKUX PadoT.

IIpoBenenue
IPAKTUYECKUX 3aHIATUH.
3amuTa NpakTUYECKUX
pabor.

AHanu3 pe3yiabTaToB
[IPOBEACHUS
MPAaKTUYECKUX padoT.
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npeoOpa3oBaHms HETTBIX u JIpoOHO-
panMoHaNbHBIX OYKBEHHBIX BBIPAyKECHHIA;

- Kak BBIpaXKaTh B MPOCTCUIIMX CIyYasx W3
paBeHCTBA OJHY MEPEMEHHYIO Yepe3 APYyTHe;

- KaKk BBIUUCIATH B TMPOCTBIX CIydasx
3HAYCHUA YUCIIOBBIX u 6yKBCHHBIX
BBIPQKCHUH, OCYIIECTBISIE  HEOOXOIMMBIC
MOJICTAHOBKY U TIPpe0oOpa3oBaHMUS;

- KaKk u300pakaTh CXEMaTHYECKH YTOJI,
BEJIMYHMHA KOTOPOTO BBIPAKEHA B Tpaaycax;

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

YpaBHEHUS U HEPABEHCTBA

- METO/IbI pelICHHs] TUHEHHBIX YpaBHEHUH U
HEPAaBCHCTB, KBAJIPATHBIX YPABHCHHIA,

- METO/IbI PeHICHHSI TOTapHU(PMUIECKIX
ypaBHeHUi Buja log, (bx +¢)=du
MpOCTEHINX HepaBeHCTB Buaa log, x < d;

- METO/IbI PEIIEHUS MTOKA3aTeIIbHBIX
ypaBHEHUU BUIA ab*e=( (rme d MoXxHO
MIPEACTaBUTH B BUJI€ CTEIIEHU C OCHOBAaHUEM
a) ¥ MPOCTEHIMX HepaBeHCTB Bujaa a* < d
(rne d MOYKHO MPEICTaBUTh B BHJIE CTETICHU C
OCHOBAHHEM a);

- IIPUMEPBI KOpHEHN IIPOCTEUILIETO
TPUTOHOMETPUYECKOTO YPaBHEHUS BUAA: SIn X
=a,cosXx =a,tgx =a,ctgx =a, rme a-
Ta0NIMYHOE  3HAYEHHE  COOTBETCTBYIOMICH
TPUTOHOMETPUYECKON (DYHKIIHH.

DOyHKINU
- TIOHSTHS: 3aBUCUMOCTh BEJIMUMH, (DYHKIIHS,

apryMeHT U 3HaueHue QyHKIMH, 00JI1acTh
oTpesieNIeHUs] 1 MHOXKECTBO 3HaYEHHM
¢byHK1IMH, rpaduK 3aBUCUMOCTH, rpaduK
GyHKIUH, HyIH QYHKIUHU, TIPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA
YHCIIOBOM IIPOMEXYTKE, yObIBaHUE Ha
YHCIOBOM ITPOMEXYTKE, HauOOJIbIIee U
HauMeHbIlIee 3HaYeHUe (PYHKIIMU Ha
YHCIIOBOM ITPOMEXKYTKE, IEPUOINIECKAs
GyHKIUS, IEPUOT;

- IOHATHUS: TpsAMas U oOpaTHas
MPOIOPLIMOHAIIBHOCTD JINHEIHAS,
KBaJ[paTU4HAas, JorapupmMudeckas 1
MoKasareiabHasi QyHKIIHH,
TPUTOHOMETPUYECKHE (DYHKIIUH;

- rpaduKy dIeMeHTapHbIX QYHKIUI: TpsIMoit
1 00paTHOM MPOMOPIUOHAIBHOCTH,
JTUHENHON, KBaJJpaTUYHOH, JIoTapupMUIECKON
U TI0Ka3aTeIbHOM (DYyHKIIHIA,
TPUTOHOMETPUUYECKHUX (PYHKIIUH;

- CIOCOOBI COOTHOLIEHUS TPadUKOB

IIpoBenenue
IPAKTUYECKUX 3aHIATUH.
3amuTa NpakTUYECKUX
pabor.

AHanu3 pe3yiabTaToB
[IPOBECHUS
MPAaKTUYECKUX padoT.

IIpoBenenue
MIPAKTUYECKUX 3AHITHH.
3amuTa NpakTHYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.
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AJIeMEHTapHBIX QYHKIIUN: IPSIMOU U
00paTHO¥ MPONOPIIMOHATHHOCTH, IMHEHHOMH,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
MOKa3aTeIbHON (PYHKIUH,
TPUTOHOMETPUYECKHUX (YHKIIHIM ¢
(dbopmynaMu, KOTOPEIMHA OHU 33J1aHBbI;

- KakuM 00pa3oM HaxOJUTh 1O TpaduKy
NpUOIMKEHHO 3HaYeHUS QYHKIIUU B
3aJlaHHBIX TOYKaX;

- KakuM 00pa3oM OmpeaensTh 1o rpaduky
cBoiicTBa QYHKIIMU (HYIU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAUOOJBIINE U HAUMEHbIIINE
3HAQUYEHMS U T.I1.);

- TIOCTPOEHHE 3CKU30B TpaduKoB (PYHKIINH,
YIIOBJICTBOPSIIONIMX TPUBEIEHHOMY Habopy
yCIOBUI (mpomexyTKH
BO3pacTaHust/yObIBaHMs, 3HaYCHHE (DYHKIINH B
3aJJaHHOH TOYKE, TOYKH SKCTPEMYMOB H T.JI.).

DJIEMEHTHl MaTEMAaTHYECKOr0 aHaIn3a

- MOHATHUSA: NMPOU3BOAHASA (PYHKIUU B TOUKE,
KacaTresbHast K rpaduKy ¢byHKIMH,
IIPOU3BO/IHAS (PYHKIIUY;

- KaKk OIpeNeNiITh 3HAYECHHE IPOU3BOJIHON
GYyHKIIMM B TOYKE MO  H300paKEHHIO
KacaTelnbHOU K TpauKy, IPOBEAECHHOMN B 3TOU
TOUKE;

- CIocoObl pelIeHUs] HECJIOXHBIX 3a/ad Ha
IIPUMEHEHHUE CBSI3U MEXIYy IPOMEKYTKaMU
MOHOTOHHOCTM U  TOYKaMH 3SKCTpeMyMa
¢byHKLHY, c OJTHOM CTOPOHBI, "
MIPOMEXYTKAMH 3HAKOIOCTOSIHCTBA U HYJSIMU
IIPOU3BOIHOM 3TON (PYHKIIUH - C IPYTOM.

CraTUCTHKA W TEOpUSl BEPOSTHOCTEH, JOTHKA
Y KOMOMHATOpUKa

- OCHOBHBIC ONHUCATEIHLHBIC XaPAKTCPUCTUKU
YHCIIOBOTO Habopa: cpeaHee
apupMeTHIecKoe, MeAnaHa, HauOoIiblIee H
HauMeEHbIIIee 3HAYCHUS;

- TIOHATHS: 9aCTOTA U BEPOSATHOCTH COOBITHS,

CIIy4alHBbIN BBIOOD, OIIBITHI c
PaBHOBO3MOKHBIMHU 3JI€EMEHTapPHBIMU
COOBITHSIMU,

- KaK BBIYUCIATH BCPOATHOCTH COOBITHI Ha
OCHOBC ImoACYCTa 4MrcCijia uCXO0d0B.

IIpoBenenue
IPAKTUYECKUX 3aHIATUH.
3amuTa NpakTUYECKUX
pador.

AHanu3 pe3yiabTaToB
IIPOBEACHUS
MPAaKTUYECKUX padoT.

TexcToBBIE 3a/1aUN

- CHOCOOBI pelIeHUs] HECTOKHBIX TEKCTOBBIX
3a7a4 pa3HbIX THIIOB;

- aHaam3 YCIIOBUS 3aJauM, pu
HEOOXOIMMOCTH TOCTPOCHUE JJIS €€ PeIeHuUs
MAaTeMaTUYECKYI0 MOJIETb;

- qOus  pemieHds  3amadu  mHGOpPMAIIHIO,

IIpoBenenue
IIPAKTUYECKHUX 3aHATUI.
3amuTa NpakTUYECKUX
pa0or.

AHanu3 pe3yapTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.

[IpoBenenue
MIPAKTUYECKUX 3aHATUH.
3ammTa NpakTH4YeCKUX
pa0or.

AHanu3 pe3yiabTaToB
IIPOBEIEHUS
MPAKTUYECKHUX padoT.
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MPE/ICTaBJICHHYI0O B BHJAE TEKCTOBOH H
CUMBOJIBHOM  3amuicu,  cXeM,  TaOmwil,
auarpamm, rpaukoB, pUCYHKOB;

- MOyTd  JCWCTBHS 1O  QITOPUTMY,
coJieprKalleMycsl B yCIIOBUU 3aauu;

- METOABbl  HCIOJIb30BAaHHUS  JIOTHYECKUX
paccyXIeHUi MPH PEIICHUH 3a]auu;

- KaKk paboTaTh ¢ W30BITOUHBIMU YCIOBHSIMH,
BbIOMpass W3 Bcell HHQOpMAIMM, IaHHBIE,
HEOOXOAUMBIE JJIS pEIICHUS 3a/1a4H;

- Kak OCYIIECTBIISATh HECJIOXHBINH mepedop
BO3MOXXHBIX pCIICHUH, BbIOMpas U3 HHUX
ONTUMAaJbHOE 1o KPUTEPHUSIM,
chOpMYyIMPOBAHHBIM B YCJIOBHH;

- Kak aHaJu3upoBaTh U MHTEPIPETUPOBATH
MOJTyYCHHBIE PEIICHHsI B KOHTEKCTE YCIOBHS
3a/1auu, BBIOHMpATh peleHus, HE
MPOTHBOPEYAINE KOHTEKCTY;

- CIocOoOBI pemieHusl 3aayd Ha pacyer
CTOMMOCTH MOKYIIOK, YCIYT, O€3/I0K U T.IL.;

- CHOCOOBI pelIeHUsI HECIOXXHBIX 3aJ1ayH,
CBSA3aHHBIX C  JOJIEBBIM  y4YacTHEM  BO
BJIJICHUH bupmoit, MPEAIPUATHEM,
HEJBUXKHUMOCTBIO;

- KaK pemath 3a/Ja4d Ha MPOCTHIE MPOICHTHI
(cucTemMbl  CKUJOK, KOMHCCHHM) W  Ha
BBIUMCIIEHUE  CJIOXHBIX  HPOICHTOB B
pa3IMYHBIX CXEeMax BKJIAQJ0B, KPEIUTOB H
UTIOTEK;

- Kak pemiatb MPaKTUYECKUE  3aJauH,
TpeOyYIOIINe UCTIOTB30BaHUS

OTPULIATENIbHBIX YHCEN: Ha OIpeJelieHHue
TEMIIepaTypbl, Ha OIpPEIeICHUE ITOJ0KEHUSI
Ha BpPEMEHHOH ocH (70 Haleil 3pbl U mocie),
Ha JIBY)KEHUE JICHEKHBIX CpeAcTB
(mpuxona/pacxon), Ha onpeereHue
II1yOUHBI/BBICOTHI U T.I1.;

- TMOHATHE MacmTaba [ HaXOXKIEHUs
paccTOSsHUH W JJMH Ha KapTraxX, IJIaHax
MECTHOCTH, TUTaHaX TOMEIICHHH, BBIKPOMKaX,
pH paboTe Ha KOMITBIOTEPE U T.1I.

['eomerpus
- TIOHATUIA. TO'—IKa, HpﬂMaSI, IIJIOCKOCTh B
MIPOCTPAHCTBE, napajuieIbHOCTh u

MEPIEHIUKYISIPHOCTD MIPSMBIX U IJIOCKOCTEM;
- OCHOBHBIC BUJbI MHOTOTPAHHHUKOB (HpI/I3Ma,
MApaMUJIa, IPSIMOYTOJIBHBIN NapaJlIeIenunes,
Ky0);

- u300pakaTh M3ydaemble GUTYpbl OT PYKH U
C INMPUMCHCHUCM MMPOCTBIX YCPTCIKHBIX
WHCTPYMEHTOB;

- npuMeHeHue Teopembl Iludaropa mpu

IIpoBenenue
MIPAKTUYECKHUX 3aHITHH.
3amuTa NpakTUYECKUX
pabor.

AHanu3 pe3yiabTaToB
MIPOBEACHUS
MPAaKTUYECKUX padoT.
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BBIYHUCIICHUU 3JIEMCHTOB CTECPCOMETPHUUCCKUX

duryp;

- (QopMynbl  HaxXOXXAECHUSA
IJIOIIAJe  TOBEPXHOCTEHN
MHOT'OI'PaHHHKOB;

- OCHOBHBIC BHJbI TCJI BpallCHUA (KOHYC,

HHIMHAP, chepa u map);
- ¢opmynsl  00BEeMOB U

1 TCJI BpallICHUA.

00BEMOB M
MPOCTEUILNX

mIontagei
MMOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAaHHUKOB

BGKTODBI 1 KOOpAMWHATHI B IPOCTPAHCTBEC

- IOHATHUSA
IIPOCTPAHCTBE;

JCKapTOBBIX

- KaK HaXOJUTb KOOPpAWHATBHI BCPIIHWH Ky6a n

MMpsAMOYT'OJIBHOTO IMapauICICIIuIICaa

KOOpAUHAT B

[IpoBenenue
IIPAKTUYECKUX 3AHATUH.
3ammTa NpakTH4YeCKUX
pabor.

AHanu3 pe3yabTaToB
IIPOBEICHUS
MPAKTUYECKHUX PadoT.

Jluunocmmuoie pe3yiomambl

Kpumepuu oyenku

Memoowt oyenku

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

- IlpaBuibHOCTH BBIOOpA
CIIOCOOOB pelIeHNs 3a/1a4;

- pPe3yIbTaTUBHOCTh
UH()OPMAIIMOHHOTO TTOMCKA;
YMEHUE MPOBOJANUTH OLIEHKY
nHpopManuu,

- yMeHue GOpMyYIHUPOBATH U
OOBSICHATH OCHOBHBIE
CBOICTBA, TEOPEMBI,
NpaBuUIIa;

- YMEHHE CpPaBHUBATb,
0000111aTh, CTPOUTH
JIOTHYECKUE
YMO3aKJIIOUEHUs, J1eJ1aTh
BBIBO/IBI;

- pa3BUBaTh TBOPYECKHE
CIIOCOOHOCTH.

-BeinosineHne
CaMOCTOSITENIbHBIX u
KOHTPOJIBHBIX Pa0OT;
-BBIIIOJIHEHHE
YIPA)KHEHUM, JOMAIIHUX
3aJaHuM;

-IIOJATOTOBKA IPE3EHTALUH,
JIOKJIa/10B, pedepaToB;

- TEKYIIUA KOHTPOJIb B
(dopme: ycTHOTO ompoca,
3aIIUTHI TPAKTUYECKHUX
3a/1aHNM, TBOPYECKUX
paboT, UHIMBUYaTbHBIX U
IPYIIIOBBIX 3aJ1aHU;

- BBINIOJIHEHUE
NpaKTUYECKUX padoT;

- IPOBEJICHUE
TECTUPOBAHUS
-BBITNIOJIHEHHE
9K3aMEHAIlMOHHOHN paboThI
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