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PACCMOTPEHO

ITHK qucrurmina

0011e00pa3oBaTeIbHBIX,

MaTeMaTUYECKUX U OOIIHX

€CTECTBEHHO-HAyYHBIX

JIACLIMILINH

[TpoTokomn Ne

«31» _aprycra 2021 1.
®denoposa .B.

Pabouas nporpamma yuebHoM aucuuIuinebl «MaTemaTnkay pazpaboTaHa Ha OCHOBE:

l. [IpumepHoil mporpaMmMbl 00111€00pa30BaTEIbHON Yy4eOHOM TUCHUIUIMHBI «MareMaTuka:
anrebpa W Hayajga MaTEeMAaTUYECKOTO aHallh3a; TeOMeTpus» Hs MIpodhecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, peKoMeHJIoBaHHOW denepanbHBIM  TOCYAaPCTBEHHBIM
ABTOHOMHBIM yupexaeHueMm «®DenepanbHbli HMHCTUTYT pas3BuTus oOpazoBanus» (OIAY
«DUPOy») B KauecTBe MPUMEPHOMN MPOTPaMMBI ISl pealin3alliid OCHOBHOW MPO(ECCHOHATHLHOM
oOpa3zoBatenbHoil nporpamMbl CIIO Ha 6a3e ocHOBHOrO 0O0IIero 0Opa3oBaHUsS C MOJYYEHHUEM
cpenrero oomero oopazoanus (IIpotokon Ne 3 ot 21 urons 2015 r. PerucrpanioHHbIi HOMED
peren3uu 377 ot 23 utons 2015 r. OT'AY «DUPOy»);

2. TlpumepHOli OCHOBHOH 00pa30BaTEIILHOW MPOTPAMMBI CPEAHETO OO0Iero oOpa3oBaHWs,
0/100peHHOM perieHrueM ¢GeaepaTbHOr0 y4eO0HO-METOAMYECKOTO OO0BEAMHEHUSI MO OO0IIeMy
obpazoBanuto (IIporokomn Ne 2/16-3 ot 28 utons 2016 r.);

3. ®enepanbHoro 3akoHa OT 31 wumronga 2020 r. Ne3040-®3 «O BHeceHMM HW3MEHEHUM B
®enepanbHblil 3akoH « O0 ob6pazoBanuu B Poccuiickoit denepanyny no BOIpocaM BOCIUTAHUS
o0y4aromuxcs;

4. B cootBerctBUM ¢ DeneparabHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpenHero mnpodeccuoHambHOTO oOpa3zoBaHus mo crenuanbHOCcTH 13.02.11 TexHuyeckas
AKCIUTyaTalst U 00CITy)KHBAaHUE 3JEKTPUUECKOTO U AIIEKTPOMEXAHMUECKOTro 000pynoBaHus (10
oTpaciisiM), yreepxaeHHoro [Ipukazom MunuctepcrBa oopazoBanus u Hayku P® Ne 1196 ot «07»
2017 r., peructpaumonHsiii Ne 49356 ot «21» nexabps 2017 .

5. VYuebnoro mmana mo cnenuaidbHOCTH 13.02.11 TexHuyeckas »dKcIUTyaTarus u
0o0CITyXKMBAaHUE DJIEKTPUUECKOTO M DIIEKTPOMEXAaHUYECKOro oOopyaoBaHus (IO
oTpacisaM), yrBepxkaeHHOTO «01» wmtoms 2021 r. mpukasz Ne 168-o1.

Opranuzanus-pazpadotunk: ['BIIOY MO «31eKTpoCTanbCKUil KOJITEIK

Pazpabotunk: ®enoposa Nura BanepreBHa
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1. IACIIOPT IMPOTI'PAMMBI YYEFHOU JUCHUIJIAHBI
MATEMATHKA

1.1. O6s1acTh NPpUMEHEHHS IPOTPAMMBI

PaGouass mporpamma o0meoOpa3zoBaTeNbHOM yuebHoi  mucrurummabl - [171.01
«MareMaTuKka» mpeaHa3HaueHa JUIsl U3YYeHUs AUCHMILTUHBI IPU peanu3aiui 00pa3oBaTesIbHOM
IPOrpaMMBbI CpeTHET0 00111ero 00pa3oBaHus B Mpe/Iesiax OCBOCHUS OCHOBHON MPOQeCCHOHATBHON
obpazoBarenbHoii mporpammbl CITO (mamee — OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MPU NOATOTOBKE CHEIMATUCTOB CPEIHErO 3BEHA.

B pabGouyro mnporpammy o001meoOpa3oBaTeIbHOM y4eOHON TUCIMIUIMHBI I1/1.01
«MaTemaTuka» BKJIIOUYEHO COJEp)KaHHe, HalpaBlIeHHOE Ha (OPMHPOBAHHME Y OOYyYarOIIUXCS
KOMIIETEHIIMM, HeoOXoaumbIx [uist KadecTBeHHOro ocoeHuss OIIOII CIIO — mnporpammsl
MOTOTOBKH crienuannctoB cpeanero 38eHa (IIIICC3) ma 6a3e ocHOBHOTO 00IIero 0Opa3oBaHUs
C TIOJIYYEHHEM CPEJTHEr0 00IIero o0pa3oBaHuUsl.

1.2. MecTo AUCHMIUIMHBI B  CTPYKTYpe OCHOBHOl  mnpo¢ecCHOHATbLHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI:

VYuyeOnas gucumminuna [1J[.01 «Marematuka» BXoaut B oOsizarenbHyro yactb OITOII
obmeoo6pazoBatenbHbIX auciuiuimH PI'OC cpeanero obmiero oopa3oBaHusl.

B yue6nom mmane OIIOII CIIO (IIIICC3) mecto o6mieoOpazoBaTenbHOW yueOHON
mucrurinael [11.01  «MaremaTuka» B cocTaBe 00I1€00pa3oBaTENbHBIX YU€OHBIX AUCIUIUIHH,
dbopMHUpyeMBIX U3 00s3aTeNbHBIX MpeAMeTHBIX obnacTeit DI'OC cpennero obiiero 0o6pa3oBaHusI.

13. e w 3aa4u JMCUHUILVIMHBI — Tpe0OBaHMS K pe3yJbTaTaM OCBOEHHS
AUCUMILIUHBI:

Copepxanue mporpamMmel «MaTeMaTHKa HAIIPABIICHO HA JOCTUKCHHE CIICTYIOIIIX

neJjeu u 3axav:

- obecrieduenne CGHOPMUPOBAHHOCTH TMPEACTABICHUH O COIMAIBHBIX, KYyJIbTYpHBIX H
UCTOPUYECKHX (haKTOPaxX CTAHOBJICHUSI MATEMATHKU;

- obecrnieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMUYECKOTO U MaTEMAaTHYECKOTO
MBIIIJIICHUA,

- obOecrieueHne CHOPMUPOBAHHOCTH YMEHMHM MPUMEHSTH MOJIyY€HHbIE 3HAaHUS NpPU PEUICHUU
Pa3IUYHBIX 3a1a4;

- obecrieueHre chopMUPOBAHHOCTH MPEACTABICHUI 0 MaTEMAaTUKE KaK YaCTH O0IIeUeTI0OBEYECKOM
KYJIBTYPbI, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMHUCHIBATH

Y U3y4aTh peajbHbIe IPOIECCHI U SBICHHUS.



B pesynbraTre ocBoeHUs 001ieo0pa3zoBaTeabHON yuyeOHOW auciuiumHbl [1/1.01  «Martemarukay
oOyyaromuiics JODKEH JIOCTHYb CIEAYIOIINX Pe3y/IbTaToB:
* TUYHOCHHDBIX:

— cpOpMUPOBAHHOCTD MPEJCTABICHUI O MAaTEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKHU, CPEIICTBE
MO/ICJIMPOBAHUS ABJICHUM U MPOIIECCOB, UJIEAX U METOJIaX MAaTEMATUKH;

— TIOHUMaHHW€ 3HAYUMOCTHM  MAaTeMAaTHKW I  HAYYHO-TEXHMYECKOro  Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOILIEHUS K MATEMAaTHKE KaK K YaCTH O0ILEeUYEeI0BEYECKOMN KYIbTYPhI Uepe3
3HaKOMCTBO C UCTOpUEHN pa3BUTH MaTeMaTUKHU, IBOJIOLMENH MAaTeMaTUYECKUX HJICH;

— pa3BUTHE JIOTMYECKOI'0 MBIIIJICHHS, MPOCTPAHCTBEHHOIO BOOOPaXKEHHUS, AITOPUTMUYECKON
KYJIbTYpbl, KPUTHUYHOCTH MBIILJICHUS Ha YpPOBHE, HeoOxomumoMm Ui Oyayuieit
po(heCcCHOHATTLHOM JIEATEIILHOCTH, JUTSI TPOJIOJKCHHSI 00pa30BaHUs U CaMO00pa30BaHUS;

— OBJIQJICHHEC MAaTEMaTHYCCKUMH 3HAHUSIMHU W YMCHHSIMH, HEOOXOJMMBIMH B ITOBCEIHECBHOMN
KU3HHM, JUISI OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JAUCIHUIUIMH
po(heCCHOHATLHOTO IMKJIA, JUIS TOJydeHUss OO0pa3oBaHHS B O0JACTAX, HE TPEOYIOMIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIe CaMOOOPa30BaHHIO, HA MPOTHKEHUN
BCEH JKM3HH, CO3HATEIILHOE OTHOIICHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOMN
npodeccuoHanbHOM U 0OLIECTBEHHON AESITETbHOCTH;

— FOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITEIILHOW TBOPUECKOHN M OTBETCTBEHHOMN JCSITEITLHOCTH;
— TOTOBHOCTH K KOJUJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIHLHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEOBATENbCKOM, IPOEKTHOM M  JApyrux BUAAX
NesTeTbHOCTH;

— OTHONIEHHE K MpodecCHOHATBHON AEATEIHHOCTH KaK BO3MOXHOCTH YYacTHs B PEUICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIeM;

* Memanpeomemnblx:

— YMEHHE CAMOCTOSITEBHO ONPEAEIIATh eI JEATEIbHOCTH U COCTABIIATH IIaHbI AESTENbHOCTH;
CaMOCTOSITENIbBHO ~ OCYIIECTBIIATh, KOHTPOJHPOBATH U  KOPPEKTHUPOBATH  JEATEIHHOCTH;
HCII0JIB30BAaTh BCC BO3MOKHBIC PECYPCHI I JOCTUKCHUS ITOCTABJICHHBIX HCJ’ICfI " peajin3anuu
IIJTAaHOB ACATCIBHOCTH, BI)I6I/IpaTI> YCHICIIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUAX;

— YMEHUE NMPOAYKTHBHO 00IIATHCS U B3aUMO/IEHCTBOBATH B MPOIIECCE COBMECTHOM JESTEHHOCTH,
YUUTHIBATh MO3UILIUU APYTUX YIACTHUKOB JIESTEIBHOCTH, () (HEKTUBHO pa3peniaTb KOHPIUKTHI;

— BIQJCHHE HABbIKAMU TI03HABATENBHOW, Yy4EOHO-MCCIENOBATENbCKOW U MPOEKTHOU
NEeSTEIbHOCTH, HaBBIKAMU  pa3pelieHuss Mpo0iieM; CIOoCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEILIEHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/IOB ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOW WH(OPMAIMOHHO-TIO3HABATEIHLHOM
ACATCIIBHOCTH, BKIIIOYasd YMCHHEC OPUCHTUPOBATHCA B Pa3JIMYHBIX HMCTOYHHKAX I/IH(i)OpMaHI/II/I,
KPUTHYECKH OIICHMBaThb W MHTEPIPETUPOBATH HHQPOPMAIUIO, TMOIYYaeMYI M3 Pa3InYHbIX
HMCTOYHHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO HU3JIaraTh CBOK TOUYKY
3pEHMs], UCTIOJIb30BATh a/IEKBATHHIE SI3bIKOBBIE CPE/ICTBA;



— BJIaJICHHE HaBBbIKAMU I103HABATEJIbHON pe(IeKCUM KaK OCO3HaHMs COBEPILAEMbIX ACHCTBUH U
MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PAaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [TI03HABATEJIbHBIX 33J1a4 U CPEICTB Ul UX JOCTHKCHHUS;

— LIEJECYCTPEMIICHHOCTh B MOMCKAX W NPUHSATHH PEIICHUH, COOOpa3UTENLHOCTh U WHTYHIIHSA,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUIN; CIIOCOOHOCTh BOCHPUHUMATH KpacoTy U
rapMOHUIO MUDA;

* npeOMemHuIX:

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4acTU MUPOBOH KYJIbTYphl U MecCTe
MaTEeMAaTHKU B COBPEMEHHOW LMBHIIU3AIIMU, CIIOCO0AX OMHCAHMS SBJICHHUIA PEaTbHOIO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

— chopMHpPOBAaHHOCTH TMPEACTABICHUH O MATEeMATHYECKUX TIOHATUAX KaK BaKHEHIIHX
MaTeMaTUYECKUX MOJEIIAX, MO3BOJIAIOIIMX OMHUCHIBATh U U3y4aTh PAa3HbIC MPOLIECCHl U SBJICHUS,
MNOHUMaHNE BO3MOKHOCTH aKCHOMAaTHUYECKOIO MTOCTPOEHUS MATEMATUUYECKUX TEOPUH;

— BIJIaJICHUE METOJAMM JI0KA3aTEIbCTB M AJITOPUTMOB PEIICHUS, YMEHUE HUX IPUMEHATH,
MIPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAQJACHUE CTAaHAAPTHBIMU MPUEMAMH PEIICHUS pPaUUOHAIbHBIX W HPPALMOHAIbHBIX,
MOKA3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE ISl IOUCKA IYTH PEUIEHUS U
WJUTIOCTPALIMU PELIEHUS YPAaBHEHUN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTH MPEICTABICHU 00 OCHOBHBIX MOHSATHUAX MATEMAaTHYECKOTO aHalu3a U UX
CBOICTBax, BIJIaJIcHUE YMEHHEM XapaKTepH30BaTh IMOBeAeHHUE (YHKIMI, HUCHOIb30BaHUE
MOJIYYEHHBIX 3HAHUM /17151 OMMCAHUs U aHAJIM3a PeaJIbHbIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMU MOHATHUSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUrypax,
UX OCHOBHBIX CBOMCTBax; COPMHUPOBAHHOCTb YMEHHs pacro3HaBaTh T€OMETPUUYECKHE (PUTYpPBI
Ha 4epTekax, MOACISIX U B PEAIbHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u hopmys i peHIeHUs] TEOMETPUUYECKUX 3a1ad U 33]71a4 C MPAKTHUYECKUM COJIePKaHUEM;

— c(OpMHUPOBAHHOCTh TIPEACTABICHUN O TPOIECCaX M SBJICHUSIX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAIbHOM MHPE, OCHOBHBIX MOHSTHSAX
AJIEMEHTAPHOW TEOpPUM BEPOATHOCTEH; YMEHUMW HaXOJIWTh W OLEHUBATh BEPOSTHOCTU
HACTYIUICHHS] COOBITHI B MPOCTEUIITNX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapaKTePUCTUKU
CIIy4alHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMHU HCIIOJIb30BAaHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPHU PELLIEHUH 3a1a4.

BbInyCKHUK 10JI7KeH 3HATh:
DJIEMEHTHI TEOPUU MHOXKECTB U MATEMAaTUYECKOM JIOTUKH

- TIOHATHS: KOHEYHOE MHOXECTBO, J3JEMEHT MHOXECTBA, IOJMHOXECTBO, MEPECEUEHUE U
00beIMHEHNE MHOKECTB, UNCIIOBbIE MHOKECTBA Ha KOOPAMHATHOMN MPSMOIl, OTPE30K, HHTEPBAJ;
- TIOHATHSA: YTBEPXKACHHUE, OTPULIAHUE YTBEPXKICHUS, HUCTUHHBIE U JIOKHBIE YTBEPXKICHMS,
NpPUYHHA, CJIEICTBUE, YACTHBIN ClTy4yail 00IIero yIBep)kaIeHHs, KOHTPIpUMED;

- KakuM 00pa3oM HaxoJTcs MepecedeHus M 00beTUHEHHUs JIBYX MHOXKECTB, MPEACTaBICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSMOH;

- KakuM 00pa3oM CTpPOUTCS Ha YHCIOBOM NPSIMOM MOJMHOXKECTBO YHCIOBOIO MHOKECTBA,
3aIJaHHOE TPOCTEHIIMMHU YCIOBUSIMU;

- KaKUM 00pa3oM pacro3HAIOTCS JIOXKHBIE YTBEP)KIEHUS, OIIMOKN B PACCYXACHUSIX, B TOM YHCIIE
C MCIIOJIb30BaHUEM KOHTPIIPUMEPOB.



Yucna ¥ BeIpaXKEHUI
- IIOHATHA: HLOCJI0C YHCIIO, ACIUMOCTb YHCCII, OGBIKHOBCHHEISI HpOGB, JCCATUYHAas l[p06b,

panroHaIbHOE YHUCIO, MPUOMMKEHHOE 3HAUY€HHE 4YHCia, YacTb, JOJS, OTHOIIEHHE, MPOLEHT,
MOBBIIIICHUE 1 TIOHM)KEHUE Ha 331aHHOE YHCIIO MPOLIEHTOB, MaclITal;

- TOHATHUS: JorapudM dYHWCIa, TPUTOHOMETPHUECKAs OKPYKHOCThb, TpajyCcHas Mepa yria,
BEJIMYMHA YIJIa, 33JlaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC,
TAQHT€HC U KOTAHT€HC YTJIOB, HMEIOIIUX MPOU3BOJIbHYIO BEIUYUHY;

- KaK BBIMOJHATH apupMETHUECKHE JEHCTBUS C LEeJIbIMU U palliOHAIbHBIMH YUCIIAMU;

- KaK BBIIOJHATh HECJIOXHbIE MpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH, COAEpKAIUX CTEICHU
qrCeN, THO0 KOPHH U3 YUCEIT, JINOO0 Jorapu(Mbl YHCET;

- KaK CPaBHUBATh PAIlMOHAIBHBIC YHACIIA MEXKY COOOM;

- KaK OIICHHWBATh U CPAaBHUBATh C PAMOHAIBHBIMU YHCIAMU 3HAYEHUS LIEJBIX CTETEHEH uuced,
KOpHEH HaTypalbHOU CTENIEHH U3 YHCE, JOrapru(MOB YHCEI B IPOCTHIX CIydasix;

- CIIOCOOBI N300paXKEHHS TOUKAMU Ha YUCIIOBOU MPSAMOIA LieJble M palliOHAIbHBIC YUCIIa;

- cnocoObl M300pakeHUs TOYKAMHM Ha YHCIOBOW MPSMOI Ienble CTEHNEHH YHCEN, KOPHH
HATYpaJIbHOM CTENEeHU U3 YKCe, Jorapu(Mbl YUCes B MPOCTHIX CIyYasix;

- KakK BBINOJIHATH HECJIOXKHBIE MpeoOpa3oBaHUs LENbIX U APOOHO-PAllMOHATBHBIX OYKBEHHBIX
BBIPAKECHMI;

- KaK BBIpaXXaTh B MPOCTEHININX CIy4asx U3 paBEHCTBA OJHY MIEPEMEHHYIO Yepe3 JAPYyTHe;

- KaK BBIUMCIATH B TIPOCTBIX CIy4dasX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPKCHUH,
OCYILECTBIISISI HEOOXOIMMBIE TIOACTAHOBKH U IPeoOpa30BaHus;

- KaK M300pakaTh CXeMAaTUYECKHU YTroJjl, BEIMYMHA KOTOPOTO BhIpAXKEHA B IPaaycax;

- KaK OLIEHMBATh 3HAKH CHHYCA, KOCUHYCAa, TAHT€HCA, KOTAHT'€HCAa KOHKPETHBIX YIJIOB.
YpaBHeHUS ¥ HEPABEHCTBA

- METO/Ibl pelICHUs] TUHEHHBIX YPaBHEHU U HEPABEHCTB, KBAaIPATHHIX YPABHEHUN;

- METOABbI peleHHs JorapupmMuueckux ypaBHeHu# Buzaa log. (bx + c¢) = d u mpoctedmmx
HEepaBeHCTB BHUJa loga x < d;

- METO/IbI peIlieHHUs MOKa3aTeNbHbIX ypaBHEHHH Buaa a® ¢ =

d (rne d MOXHO TIpeICTaBUTh B BUJIE
CTEINEHU C OCHOBAHUEM a) U MPOCTEHIINX HepaBeHCTB Buja a* < d (rae d MOXHO TIPEICTaBUTh B
BHJIC CTENIEHU C OCHOBAHHEM a);

- IpUMepbI KOPHEN MPOoCTEiIIero TpPHroHOMETPUUYECKOTO YpaBHEHUS BU/Ia: Sin X = a, COS X = a, tg
X = a, ctg X = a, I7ie a - TabJINYHOE 3HaYeHHUE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKON (PYHKITUH.
DyHKIMU

- TIOHATHUS: 3aBUCHUMOCTb BEJIWYMH, (YHKLUS, apryMEeHT M 3HaueHue (yHKIuH, 001acTh
oTpezieNieHUs] U MHOXECTBO 3HAUCHUN (YHKIMU, TpaduK 3aBUCUMOCTH, TpaduK QYHKIIUH, HYJIH
GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YUCIOBOM MPOMEXKYTKE, YyObIBaHHE
Ha YHMCIIOBOM IPOMEXYTKEe, HauOousblliee M HauMEHbIllee 3HAaYeHHEe (YHKIHMHM Ha YUCIOBOM
MIPOMEXKYTKE, Iepuoanyueckas GyHKINs, TEPUOS;

- TNOHATHSA: TpsMas W oOpaTHas MPONMOPIUOHANIBHOCTh JIMHEHHAas, KBaJpaTU4Hasil,
JorapupmMHuuecKas 1 nokasareiabHas QyHKIIMH, TPUTOHOMETpUYECKHE PYHKIINY;

- rpaduKH dIEMEHTApHBIX (QYHKIUI: mpsMOd W oOpaTHOW MPOMOPLHUOHATIBLHOCTH, JTHMHEHHOH,
KBaJPaTUYHOM, JJorapu(PMUUIEecKOi 1 MmoKa3zaTeabHON QYHKIMH, TPUTOHOMETPUYECKUX (QYHKIINH;
- CHocoObl COOTHONIEHMSI TpadUKOB dJIEMEHTapHbIX (yHKUUN: mpsMoil u  oOpaTHOM
MPOMOPLUOHAILHOCTH, JIMHEWHOM, KBaJpaTHUYHOM, JorapuMuueckoil M MOKazaTeIbHON
GyHKIMHI, TPUTOHOMETPUUYECKUX QYHKIHH ¢ hopMyliaMu, KOTOPHIMU OHHU 33]1aHBI;

- KaKuM 00pa3oM HaXOoauTh 10 rpaduKy MPUOIMIKEHHO 3HaYeHUsT (DYHKIIMHU B 33JJaHHBIX TOYKaX;
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- KakuM o0pa3oM  ompenensaTh 1o rpaduky cBoicTBa (YHKIUH (HYIH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEKYTKM MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHbIIINE 3HAYCHUS U T.11.);
- IOCTPOCHHE ICKU30B rpaUKOB (PYHKINH, YAOBIECTBOPSAIOUINX IPUBEACHHOMY Ha0OpY yCIOBUI
(MIPOMEXYTKH BO3pacTaHMs/yObIBaHMSA, 3Ha4eHHWE (YHKIMM B 33JaHHOW TOYKE, TOYKH
ASKCTPEMYMOB H T.11.).

DJIEeMEHTBI MATEMAaTHYeCKOTO aHAIH3a

- TOHATHS: NMPOU3BOAHAA (PYHKIMM B TOUKE, KacaresibHas K rpaduky QyHKIMH, TPOM3BOIHAS
byHKIINY,

- KaK OIpeeNsaTh 3HaU€HUE MPOU3BOAHON (PYHKIMM B TOUKE IO M300paKEHHIO KacaTelbHOM K
rpaduKy, IpOBEICHHON B 3TOM TOUKE;

- CHOCOOBI pEIIeHHs  HECIOXKHBIX 3aJad Ha IPUMEHEHHE CBSA3M MEXIYy IPOMEXYTKAMU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIMH, C OJHOH CTOPOHBI, M MPOMEXKYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH [TPOU3BOIHOM 3TON (PYHKIIUH - C IPYTOiA.

CraTHcTuKa U TEOpUs BEPOATHOCTEH, JOrMKa U KOMOMHATOpUKa

- OCHOBHBIE OIHCATENbHBIE XAPAaKTEPUCTUKH YUCIOBOTO Habopa: cpenHee apupMETHUECKOe,
MeAraHa, Hanboblllee ¥ HaUMEHbIIee 3HAUCHUS;

- TOHSTHS: YacTOTa U BEPOSITHOCTh COOBITHS, CIIy4aliHbII BBIOOD, OMBITHI C PABHOBO3MOKHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU;

- KaK BBIYUCIISITh BEPOSITHOCTH COOBITHI Ha OCHOBE ITOJICYETA YUCIIA UCXOJIOB.

TekcToBbIE 3a1a4n

- CIIOCOOBI PEIlIeHUs] HECIOKHBIX TEKCTOBBIX 3a7a4 Pa3HbIX TUIIOB;

- aHaJIM3 YCIOBHA 33/1a4M, P HEOOXOAUMOCTHU ITOCTPOEHHUE JJIS €€ PELICHHUs] MaTeMaTHYECKYIO
MOJIEIb;

- 1711 peleHus 3a/1a4i MH(opMaIuio, IpeACTaBICHHYIO B BUJIE TEKCTOBOM M CUMBOJIBHOM 3aMKCH,
cXeM, Tabnull, Juarpamm, rpadukoB, pUCYHKOB;

- YT JEHCTBUS 10 AITOPUTMY, COJEPKALIEMYCS B YCIIOBUH 3a1a4u;

- METO/Ibl UCTIOJIb30BaHMSI IOTHYECKUX PACCYKICHUN IPU PEIICHUH 3a7auu;

- Kak paboTtaTb ¢ HU30BITOYHBIMU YCIOBUSMH, BBIOMpas W3 Bcell HHPOpMAIUH, TaHHBIE,
HEoOXOUMbIE JJIs PELeHUs 3aJauu;

- KaK OCYILIECTBJISTh HECIIOKHBIN Mepedop BO3MOKHBIX PELICHHH, BBIOMpas U3 HUX ONTHUMAJIbHOE
10 KPUTEPHSIM, CPOPMYJIUPOBAHHBIM B YCIIOBHH;

- KaK aHaJU3UpOBATh U UHTEPIPETUPOBATH MOJYYEHHBIE PELICHHS B KOHTEKCTE YCIOBHS 3a1auH,
BBIOMpATH pelIeHus], He IPOTHBOPEYALEe KOHTEKCTY;

- criocoOBI pelIeHns 3aJjaui Ha pacyeT CTOUMOCTH MOKYIIOK, YCIIYT, MTOE€3/10K U T.I1.;

- CIOCOOBI pelIeHUs] HECTOKHBIX 33/1a4H, CBA3aHHBIX C JOJIEBBIM y4acTHEM BO BIIaICHUU GUPMOH,
peNNpUITHEM, HEABHKUMOCTHIO;

- KaK pemiarh 3a/1a4yd Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKUIOK, KOMHCCHU) U Ha BBIUHCICHHE
CJIOKHBIX MPOIIEHTOB B PAa3JIMYHBIX CX€MaX BKIJIAJIOB, KPEUTOB U UIIOTEK;

- KaK pelaTh MpakTHYECKUe 3a/1auu, TPeOyoIue UCI0Ib30BaHUs

OTPULATENIBHBIX YMCEI: HAa ONpPEIECICHHWE TEMIEpaTypbl, Ha OINPEJCICHHUE IIOJIOKEHUS Ha
BpPEMEHHOM OCH (10 HaIlIel 3pbl U MOCTIe), Ha IBUYKEHHE JICHEKHBIX CPEICTB (IMIPUX0J1/pacxo), Ha
oTpeieIeHue TITyOUHBI/BBICOTHI U T.11.;

- IOHATHE MacITala JyuIsi HaX0KJIEHUS! paCCTOSHUM U JUTMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHax
MOMEILEHU, BBIKpOMKax, mpu paboTe Ha KOMIBIOTEPE U T.II.

['eomeTpus
- IOHATHUS: TOYKA, IPsiMasi, TUIOCKOCTh B MMPOCTPAHCTBE, MAPAICTLHOCTh U MIEPIICHIUKYISIPHOCTD
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MPSAMBIX U IJTIOCKOCTEH;

- OCHOBHBIE BHJbl MHOTOTPaHHMKOB (IIpU3Ma, MUPAMUJA, MPSMOYTOJIbHBIN MapajlieNenunen,
Ky0);

- u300paxkaTb u3ydaemble (UTYypsl OT PYKH U C HIPUMEHEHHEM TIPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB;

- npuMeHeHue Teopemsl [Indaropa npu BeIUKCICHUH 3JIEMEHTOB CTEPEOMETPHUUECKUX (QUTYD;

- (hopmybl HaxOXkIeHUST 00BEMOB U TUIONIA/IeN TOBEPXHOCTEH MPOCTEHITNX MHOTOTPAaHHUKOB;

- OCHOBHBIE BHJIbI T€J BpallleHus (KOHYC, LIUIUHAP, cepa U map);

- hopMyIbl 00BEMOB U IUIOIIA/EH TOBEPXHOCTEN MPOCTEHIIIMX MHOTOIPAHHUKOB U T€JI BpaIllEHUSI.
BekTopbl U KOOP/IMHATEHI B IPOCTPAHCTBE

- IIOHATHSL I€KapTOBBIX KOOPAUHAT B IIPOCTPAHCTBE;
- KaK HaXOAUTh KOOPJMHATHI BEPIIUH Ky0a ¥ NPSAMOYTOJbHOrO MMapajjiesienuena

BbINYCKHUK 10JIZKEH YMeTh:
OJEeMEHTBI TEOPUU MHOXKECTB M MaTEMATUYECKOH JIOTUKU

- OnepupoBath Ha 0a30BOM YpOBHE MOHATHUSMHU: KOHEUHOE MHOXKECTBO, FJIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, IIepecedyeHre U OOBbEAMHEHHE MHOXECTB, YHCIOBbIE MHOXECTBAa Ha
KOOPJHMHATHOM IIPSIMOM, OTPE30K, MHTEPBAJI;

- omepupoBaTb Ha 0a30BOM YpOBHE IOHSATUSMHU: YTBEPXKACHHUE, OTPULAHHE YTBEP)KICHUS,
UCTUHHBIE W JIOXKHBIE YTBEPXKACHUSA, IPUYMHA, CIEICTBUE, YaCTHBIM ciy4yail oOuiero
YTBEPKICHHS, KOHTPIIPUMED;

- HAXOJUTh MepeceyeHue M OOBbEAMHEHUE IBYX MHOXKECTB, MPEICTaBICHHBIX TpapUuecKu Ha
YHCIIOBOM TIPSIMOM;

- CTPOUTH HA YUCIIOBOU IIPSIMOM IIOJAMHOXKECTBO YUCIOBOIO MHOXKECTBA, 3aJaHHOE IIPOCTEHIIUMU
YCIOBUSAMU;

- pacro3HaBaTh JIOXKHbIE YTBEP)KICHMs, OLIMOKM B PACCYXAEHHUSIX, B TOM UHUCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

Yucna v BbIpaXeHUs

- OnepupoBath Ha 0A30BOM YPOBHE IMOHATHIMH: II€JI0€ YHCIIO, JETMMOCTh YUCell, OOBIKHOBEHHAS
Ipo0b, NecaTUYHasE IpoOb, PalMOHATBHOE YMCIIO, TPUOIKEHHOE 3HAYEHNE YHCIIa, YacTh, JOJI,
OTHOILIEHHE, TIPOLIEHT, MOBBIIIEHUE U TOHMKEHUE HA 3aJJaHHOE YHMCIIO IPOLIEHTOB, MacIlTao;

- omepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMH: Jorapudm dYuclia, TPUTOHOMETpPHYECKas
OKPYXHOCTB, TpaJlyCHast Mepa yriia, BeTMYMHA yria, 3aJaHHOT0 TOYKOWH Ha TPUTOHOMETPHYECKOMH
OKPYXHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC yTJIOB, HMEIOIINX MPOU3BOJIbHYIO BETUUHHY;
- BBITIOJTHATH apu(PMETHUYSCKUE TEHCTBUS C IEIBIMHA U PAIIMOHATBHBIMU YHCIIAMH;

- BBITIOJTHATH HECJIOKHBIE TPe0OPa30BaHMUs YUCIIOBBIX BEIPAKECHUH, COJIEPIKAIINX CTETICHN YHuCell,
700 KOPHU U3 Yrcen, 00 Jtorapudmbl ducer,

- CPaBHUBATh paAIlMOHAIEHBIC YHCIIa MEXKY COOOM;

- OLIGHUBATh U CPAaBHUBATH C PAIlMOHATHHBIMU YHCIIAMHU 3HAUEHUS LIEJIBIX CTETICHEN YhCell, KOpHEel
HATYpaJIbHOHM CTETIeHU U3 YHCeN, Torapu(MOB YHCeN B IPOCTHIX CIydasx;

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

- 1300pakaTh TOUKaMH Ha YMCIOBOM MPSIMOU 11€JIbIe CTENIEHHU YHCEeN, KOPHU HATypAIbHON CTETICHH
U3 YHCEI, JIOTapu()MBI YKCeN B TPOCTHIX CIIydasx;

- BBINIOJHATH HECJIOKHBIE MPEeoOpa3oBaHUsI WENBIX W JAPOOHO-PAMOHATBHBIX OYKBEHHBIX
BBIPAKECHMI;

- BBIp@XKaTh B MPOCTEHUIINX CITyyasX U3 paBEHCTBA OJHY NIEPEMEHHYIO Yepe3 IpYTHe;



- BBIYMCIIATH B MIPOCTBIX CIIydasiX 3HAUYEHUS YMCIIOBBIX U OyKBEHHBIX BBIPAKCHWH, OCYIIECTBIISSA
HE00XO0IMMBbIE TIOJICTAHOBKH U IIPpeo0pa3oBaHus;

- 1300pakaTh CXEMAaTUYECKU yroJl, BEIMYMHA KOTOPOTO BEIpAXKEHA B Tpajycax;

- OLICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

YpaBHEHUs ¥ HEPABEHCTBA

- Pemiate inHeiHbIe ypaBHEHMsI 1 HEPAaBEHCTBA, KBaIpaTHbIE YPaBHEHNUS;

- pemath Jiorapudmudeckue ypapHeHus Buaa log, (bx + ¢) = d u npocteiiime HepaBeHCTBa BUIA
log. x <d;

- pemaTh ToKa3aTelbHbIe ypaBHEeHH s, BUaa a® ™ = d (rae d MOXKHO IPENCTaBUTh B BUJIE CTEIICHH
C OCHOBaHHWEM a) W MpocTeiie HepaBeHCTBA Buaa a* < d (rme d MOXKHO MpeICTaBUTh B BHUJIE
CTEIEHU C OCHOBAHUEM a);

- TPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIEr0 TPUTOHOMETPUYECKOTO YPaBHEHUS
BUJA: Sin X = a, oS X = a, tg X = a, ctg X = a, T7e a - TabJIMYHOE 3HAYEHUE COOTBETCTBYIOIEH
TPUTOHOMETPUUYECKON (YHKLIMH.

DyHKIMU

- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSMHU: 3aBUCUMOCTb BEIMUYUH, (QYHKIMS, apryMEeHT U
3HaYeHue (yHKIUM, OOJIACTb ONpENeNIeHUuss M MHOXECTBO 3HaueHMi (QyHKUMH, rpaduk
3aBHCUMOCTH, TpaduK GyHKIUH, HYIU (QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE
Ha YUCJIOBOM NPOMEKYTKE, YObIBAHHE Ha YUCIOBOM IPOMEKYTKE, HauOOJbIlIee U HAUMEHbIIEE
3HaYeHHne (PYHKIUU Ha YUCIOBOM MIPOMEXYTKE, IEPUOANIEcKast QyHKIHS, TIEPUOLT;

- omepupoBaTh Ha 0a30BOM YypOBHE IMOHATUSAMU: IpsMas U oOpaTHas MPONOPLHUOHAIBHOCTD
JUHEeNHas1, KBaJpaTUyHasl, JjorapudpMudeckas U rnoxkasareiabHas GyHKLINUU, TPUTOHOMETPUYECKHE
byHKIIY;

- pacrno3HaBaTh IpadUKu IEMEHTAPHBIX (GYHKUUN: MPsIMON U 00paTHOW MPOMOPLHUOHATIBLHOCTH,
JUHEWHOU, KBaJpaTUYHOM, TOrapu(pMHUUECKON U MOKa3aTeNbHON (PYHKIMHI, TPUTOHOMETPHUECKUX
byHKIH;

- COOTHOCUTH TpaUKU dJIEMEHTAPHBIX (YHKIMH: MpsiMOd M 0OpaTHOW MPOMOPIMOHATIBHOCTH,
JMHENHOMN, KBaIpaTUUHOM, TOrapu(PMUUECKOM U MOKa3aTeIbHOU PYHKIIMI, TPUTOHOMETPUYECKUX
¢byHK1MH ¢ popmynamMu, KOTOPEIMH OHU 33aHBbI;

- HAXO/IUTh 110 TpapuKy MPUOITIHKEHHO 3HAYCHUST PYHKITUH B 3aJJaHHBIX TOYKAX;

- ompenenaTh no rpaduky cBoicTBa (YHKIMM (HYJIH, NPOMEXYTKH 3HAKOMOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAYCHUS U T.11.);

- CTpPOUTHb 3CKM3 rpaduka (QyHKIHMM, yIOBIETBOPSIONIEH HPUBEIECHHOMY HaAOOpy YCIIOBHI
(MpOMEXYTKH BO3pacTaHMs/yObIBaHMs, 3HadeHHE (YHKIMM B 33JaHHOW TOYKE, TOYKH
HKCTPEMYMOB U T.1.).

DJIEMEHThl MATEMAaTUYECKOTO aHaN3a

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHIMU: MPOU3BOAHAS (PYHKIIUU B TOUKE, KacaTeabHas K
rpaduxy GyHKINHU, TPOU3BOAHAS (DYHKINU;

- ONpeneNsATh 3HAaYeHHWE MPOMU3BOJHON (YHKLIMU B TOUKE MO H300paKEHUIO KacaTelbHOH K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

- peuath HECIOKHBIE 33]a4d Ha IPUMEHEHHUE CBA3U MEXAY NPOMEKYTKaMHU MOHOTOHHOCTH U
TOYKaMHU SKCTpeMyMa (YHKIHHU, C OJHOM CTOPOHBI, U NMPOMEXKYTKAMHM 3HAKOIOCTOSHCTBA U
HYJISIMU TIPOU3BOJHON ATON (QYHKIUH - C APYTOM.

CrartucTuka u TeopHsi BEpOSITHOCTEH, JIOTHKA U KOMOWHATOpUKA

- OHepI/IpOBaTI) Ha 0a30BOM YPOBHE OCHOBHBIMH OIMUCATCIIbHBIMU XapPaAKTCPUCTUKAMU YU CIIOBOT'O
Habopa: cpeaHee apumeTHIecKoe, MeInana, HanOoJIbIIIee 1 HAaMMEHbIIIEE 3HAUCHHUS;
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- onepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSMU: YaCTOTa M BEPOSTHOCTH COOBITHS, CIydalHBIH
BEIOOD, OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;
- BBIYHCIISITH BEPOSTHOCTU COOBITHIA HA OCHOBE TOJICUETa YHCIIa HCXO/IOB.

TexcToBbBIE 3a4a4U

- Pematp Hec0XKHbBIE TEKCTOBBIE 3a/1a4H PA3HBIX THIIOB;

- aHaIM3UPOBAaTh YCIOBHE 33Jayd, IPd HEOOXOIUMOCTH CTPOMUTh [UId €€ pelleHUs
MaTEeMaTHYECKYI0 MOJIEb;

- IIOHUMaTh ¥ HUCIOJb30BaTh JUISl PELIEHMs 3ahaud MHGPOpPMALMIO, MPEICTaBICHHYIO B BHJIE
TEKCTOBOM M CUMBOJIBHOM 3amucH, cxeM, TaOJIuL, TuarpaMM, rpapukoB, puCyHKOB;

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

- MCII0JIb30BATh JIOTHUYECKHUE PACCYK/ICHUS IIPU PEILICHUH 3a/]auu;

- paboTaTh ¢ M30BITOYHBIMH YCIOBHSIMU, BBIOMpAsi U3 BCceld MHPOPMALIUH, JTaHHbIE, HEOOXOIUMbIE
JUIs PeLIeHUs 3ajiau;

- OCYUIECTBJIATh HECIOXKHBIN NIepeOdop BOZMOXKHBIX PELICHUH, BEIOUPAs U3 HUX ONTUMAJIbHOE T10
KpPUTEPHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

- aHAJIM3MPOBATH U UHTEPIPETUPOBATH IMOJYUYCHHbIE PEIIEHUs B KOHTEKCTE YCJIOBUS 3ajJauu,
BbIOMpATh PELICHUS, HE IPOTUBOPEYALNE KOHTEKCTY;

- pelaTh 3aJa4y Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, O€3/10K U T.I1.;

- peumaTh HECIIOKHBIC 3a/laud, CBS3aHHBIE C JIOJIEBBIM YYacTHEM BO BIAJCHUU (PUPMOH,
HPENIPUITHEM, HEABUKUMOCTbIO;

- pewiaTh 3aJaud Ha MPOCTbIE HPOLEHTHI (CHCTEMbl CKUAOK, KOMHCCUHM) U Ha BBIYUCIECHUE
CJIO’KHBIX MPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJ0B, KPEIUTOB U UIIOTEK;

- pemarh NpaKTUYECKHE 3a]Jauu, TpeOyolue HCIOIb30BaHUS

OTPULATENIBHBIX 4YMCEI: HAa ONPENCIICHUE TEMIIEpaTypbl, Ha OIpPEIEICHHUE IIOJIOKEHUs Ha
BPEMEHHOM OCH (10 Hallel 3pbl U MOCTIe), Ha IBUYKEHHE IEHEKHBIX CPEICTB (IIPUX0J1/pacxom), Ha
ornpezesieHue TIyOuHbI/BBICOTHI U T.I1.;

- UCMOJIb30BaTh MOHATHE MaciuTada JJi HaXOXKJIEHUS PacCTOSHUM U JJIMH Ha KapTax, IJlaHaxX
MECTHOCTH, IJIaHaX MMOMEILIEHUH, BBIKpOiiKax, Mpu padoTe Ha KOMIIbIOTEPE U T.II.

['eomeTrpus

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMH: TOUKa, MpsiMasi, TNIOCKOCTh B IPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U MJIOCKOCTEN;

- pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpHU3Ma, NHpaMHA, MPSMOYTOJIbHBIN
napasuienenumnes, Kyo);

- n300paxkaTh H3y4yaemble GUIYpPHl OT PYKM U C TNPUMEHEHHEM TMPOCThIX YEePTEKHBIX
UHCTPYMEHTOB;

- JienaTh (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUJ CBEPXY,
cOOKy, CHU3Y;

- U3BJIEKaTh MHPOPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPeCTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

- IpUMeHATH TeopeMy Iludaropa npu BEIYNCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

- HAXOJUTh 00BEMBI U IJIOLIAIU MOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHHUEM
(opmyu;

- pacrio3HaBaTh OCHOBHbIE BU/IbI TeJ BpallleHus (KOHYC, IUIUHAP, cepa U map);

- HAXOJUTh 00BEMBI U IJIOIIAIN TOBEPXHOCTEH MPOCTENIINX MHOTOIPAaHHUKOB U TEJ BPAILIEHUS C
npuMeHeHueM (Gpopmyi.
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BekTOpEI M KOOPAMHATEI B IPOCTPAHCTBE

- OnepupoBaTh Ha 6a30BOM YpOBHE NOHSATHEM JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;
- HAXO/AUTh KOOPJMHATHI BEPIINH KyOa U MPSMOYTOJILHOTO Mapajliesienumnesia

B pesynbTaTe ocBoeHHs YIeOHOM TUCHIUTLINHBI 00yUYaOIMUIACs TOJDKEH 00J1a1aTh
JUYHOCTHBIMU PE3YJIbTATAMM:

Koa JHYHOCTHBIX

JInyHOCTHBIE pe3yJIbTaThI pe3yJbTaToB
peau3anuy NPporpaMMbl BOCIIUTAHUS peanu3anuu
(Oeckpunmopui) NMporpamMmblI
BOCIIUTAHUS
Oco3Haroumii ceds rpax JaHMHOM U 3aIIIUTHUKOM BEJIMKON CTpaHbl JP1
[IposBnsromunii AKTUBHYIO rpaXkJaHCKYIO [IO3ULUIO,

JEMOHCTPUPYIONTUH TPHUBEPKCHHOCTh MPHUHIUIIAM  YE€CTHOCTH,
MOPSIIOYHOCTH,  OTKPBITOCTH, OSKOHOMHUYECKM  aKTUBHBIM U
y4aCTBYIOIIHMA B CTYJIEHYECKOM n TEPPUTOPUATLHOM JP 2
CaMOYTpaBJIeHWH, B TOM YHCJIE Ha YCIOBUAX JI00POBOJILYECTBA,
MPOLYKTUBHO B3aUMO/ICUCTBYIOIINI u Y4aCTBYIOIIHMA B
JESTEIbHOCTH OOIIECTBEHHBIX OPTaHU3aInN

CoOnromaronii HOpMBI  NPaBOIOPAAKA, CIEAYIOUIMH uaeanaM
IpaX/aHCKOro 00IecTBa, o0ecreuyeHuss O0e30IacHOCTH, MpaB U
cBoOoj rpaxxaad Poccun. JlosnbHbIi K ycTaHOBKaM M MPOSIBICHUSIM
IpeicTaBuTeNed CyOKyJIbTyp, OTIMYAIOUMH HMX OT TPyl C JIP 3
JECTPYKTUBHBIM U JIEBUAHTHBIM NOBEACHHEM. JleMOHCTPUPYIOIUIt
HETPUATHE W TPEAYNPEKIAIOMNNA COUATBFHO OMAcHOE TOBEACHUE
OKpY>KaroIuxX

[IposBisomui 1 IEMOHCTPUPYIOIIMHA yBa)KEHHE K JIIOASIM TpyJa,
OCO3HAIOLIMN IIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsiuiics K
(GbopMHPOBaHHUIO B CETEBOM cpejie TMYHOCTHO U MPO(PEeCCHOHAIBHOTO
KOHCTPYKTUBHOIO «1IU()POBOTO CIIEA»

JIP 4

JIeMOHCTpUPYIOIIMI TPUBEPKEHHOCTh K POAHOM  KYJIBTYpE,
HMCTOPUYECKOM TaMATH Ha OCHOBe J00BU K Ponuue, pogHOMy
HAapOAy, MaJOW pOJAMHE, NPUHATUIO TPAAULMOHHBIX LIEHHOCTEN
MHOTOHAlIMOHAJIBHOTO Hapojaa Poccun

JIP 5

[IposBisirolvii  yBa)K€HUE K JIFOJSIM  CTApILIErO IOKOJICHUS U
FOTOBHOCTbH K YYaCTHIO B COUUAIIBHON MOJJIEPKKE U BOJOHTEPCKUX JIP 6
JIBOKEHUSAX

Oco3HaromMii NPUOPUTETHYIO LIEHHOCTh JINYHOCTU YEJIOBEKA;
yBaXKaroMi COOCTBEHHYIO M YYXYIO YHUKaJIbHOCTh B Pa3IMYHBIX JP 7
CUTYyallUsX, BO BceX OpMax U BUAAX JIESTEIbHOCTH.

[IposiBasromniA 1 IEMOHCTPUPYIOIINI YBaXKEHHE K IIPEICTABUTEISIM
Pa3NUYHBIX ATHOKYJIBTYPHBIX, COIIMAIbHBIX, KOH()ECCHOHAIBHBIX U
nHBIX Tpynn. CONpHYacTHBIM K COXPAHEHWIO, MPEYMHOKEHUIO M JIP 8
TpaHCIALUU KYJIbTYPHBIX TpaauLUi 51 LIEHHOCTEN
MHOT'OHAIIMOHAJIBHOI'O POCCUICKOTO rOCYAapCTBa

CoOmromaronii ¥ MponaraHAMPYIOIMIMKA MpaBuUia 370pPOBOTO U
Oe3omacHoro oOpa3a >XHU3HH, CIOPTa; MPEeayNpPexAAIMUNA JTHO0
NPEO/IONICBAIOIIMKA  3aBUCUMOCTH ~ OT  ajkorojs,  Ta0aka,
IICUXOAKTUBHBIX BEUIECTB, a3apTHbIX HUrp W T.X. CoxpaHSomun
TICUXOJIOTUYECKYIO YCTOHYMBOCTh B CHUTYAaTMBHO CIIOXKHBIX HIIH
CTPEMUTCIIbHO MCHAIOMNXCA CUTyallUAX

JIP 9
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3a00TAIUKCS O 3alTUTE OKPY>KAIOIIECH CPeibl, COOCTBEHHOM U UyKOM
0€30MacHOCTH, B TOM 4uciie IH(poBoi

JIP 10

[IposBisiomuii ~ yBaXeHME€ K  3CTETHMUYECKUM
00J1aaroIMii OCHOBAMH 3CTETUYECKON KYJIbTYPHI

OCHHOCTAM,

JIP 11

[TpunuMaromnuii ceMelHble IEHHOCTH, TOTOBBIN K CO3JJaHUI0 CEMbU U
BOCIIUTAHUIO JETEH; JIEMOHCTPUPYIOIIUNA HENPUITHE HACUIUS B
CEMbE, yXo0Ja OT POJIUTEIHCKOW OTBETCTBEHHOCTH, OTKaza OT
OTHOIICHU CO CBOUMHU JIETbMHU U MX (DUHAHCOBOTO COJIEPKaAHUS

JIP 12

JIN4YHOCTHBIE pe3yJabTaThbl

peanu3aluy NPporpaMMbl BOCIIUTAHMNS, ONpe/ie/ieHHbIe

I'BIHOY MO «2JIeKTPOCTAIBCKHI KOJLIEIHD

Pa3BuBaronuii TBOpueckue CIOCOOHOCTH, CIOCOOHBIM KpeaTHBHO
MBICJIUTb.

JIP 19

CrniocoOHblii B 1M(ppoBOIi cpezie MPOBOAUTH OLIEHKY HH(OpMaIIHH, ee

JOCTOBEPHOCTH,
OCHOBaHMH NOCTYyMaroueld nHhopManum.

CTPOUTH JJOTUYCCKUC

YMO3aKJIIOUeHHUs]  Ha

JIP 20

KYJIbTYPHBIX
POCCHIICKOTO TOCY/IapCTBA.

ConpuyacTHBIE K COXpPAaHEHHUIO, NPEYMHOXEHUIO U TPAaHCISALUU
LIEHHOCTE MHOIOHAIMOHAJIBHOIO

Tpaauui U

JIP 27

ColGmofaromuii ¥ MpONaraHJUPYIOMIMK TpaBUia 3I0POBOTO U
0e3omacHOTO 00pasza JKU3HHU, CIOpPTAa; HPEAYNPENKTAIMMNA JTHOO0
IPE0/I0JIeBAIOIIUH
IICUXO0AKTUBHBIX BEIICCTB, A3aPTHLIX UT'Pp U T.I.

3aBUCHUMOCTH oT

AJIKOI'0JI4d,

JIP 29

Tabaka,

3a00Tsmuiics O 3alluTe OKPYXAloUlel Cpeabl, COOCTBEHHOW H
qy»0i 0€30MaCHOCTH, B TOM YHCIIC TU(DPOBOH.

JIP 30

B paMKax ImporpaMmbl yqe6H0171 JAUCIUITIINHBI O6y‘laIOH_[I/IMI/IC$I OCBAWBAKOTCA YMCHUA U 3HAHUA!

Kon JIP YMenus 3HaHus
JIP 1-12; ® OIKUCHIBATh OTAECIbHbIE ® 3HaATh NPUMEPHI MATEMATUYECKUX
JIP 19, JIP 20, BBIAIOIMINECA PE3YIbTATHI, OTKPBITHH H I/Df aBTOPOB B CBV$I31/I c
HOJTYYCHHBIC B XOAC PA3BUTUA OTE€YECTBEHHON U BCEMHUPHOH
JIP 27, JIP 29, | MAaTEMaTHKH KaK HAyKH; HCTOPHEH;
JIP 30 ® BHINOJHATH apuMETHIECKHE e [IOHMMATb POJIb MATEMATHKH B

JEHCTBUS C IETBIMUA U PAIIMOHATEHBIMHU
YHCIIaMU;

® BLINOJIHATE HECIIOXKHBIE
peoOpa3oBaHus YUCIOBBIX
BBIPKEHHM, COAEPIKAIINX CTEIIECHN
qHcell, IN00 KOPHU U3 YHCEN, JTH00
norapudmsl YHce;

® CpPaBHHBATH pAI[MOHATIBHBIC YHCTA
MEXIy COOOM;

e OIICEHUBATh U CPAaBHHUBATH C
paIMOHAIFHBIMA YMCIaMH 3HAYSHUS
LIEJIBIX CTEIIEHEH YrCcel, KOpHeM
HATYPAJILHON CTEIEHHU U3 YHCEIL,
Jorapu®MOB YHCET B IPOCTHIX
CITy4Jasix;

® BLINOJIHATH HECTIOXKHBIE
mpeoOpa3oBaHus HENbIX U APOOHO-
paroHaIBHBIX OYKBEHHBIX

BBIPAKCHMI;

pa3Butuu Poccuu

® OICPUPOBATH MOHATUSIMU: TIEIIOC
YHCII0, ISTUMOCTh YHCET,
OOBIKHOBEHHAs! IPOOB, TeCATUIHAS
JIpo0b, pallMOHATIEHOE YHCIIO,
MpUOIMKEHHOE 3HAYCHUE YHCTIa,
4acTh, J0JIs1, OTHOIIIEHHUE, ITPOIICHT,
MOBBIIIICHUE U TTOHIKEHUE Ha
3aJIaHHOE YHCIIO MPOIICHTOB,
Macmrad

® OIIECPUPOBATH MOHATHSIMHU:
norapuM yucna,
TPUTOHOMETPHUECKAsE OKPYKHOCTD,
rpajycHas Mepa yrja, BeTnIrnHa
yria, 3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPHUECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT'€HC U
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® BBIPAXKATh B MPOCTEHUINNX CIIyJasx
13 PaBEHCTBA OJIHY TIEPEMECHHYIO uepes
ApYyTHeE;

® BBIYKCIIATH B IPOCTHIX CIyYasx
3HAYCHUS YHCIIOBBIX U OYKBEHHBIX
BBIPAYKEHHH, OCYIIECTBIISS
HEOOXOIMMEIE ITOJICTAHOBKH U
npeoOpa3oBaHMUS;

e 1300pakaTh CXEMATHYECKHU YIOJI,
BEJIMYMHA KOTOPOTO BBHIPAKECHA B
rpamycax;

® OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAaHI'CHCa, KOTaHI'eHCa
KOHKPETHBIX YIJIOB

® pCIIATh JIMHECHHEIC YPAaBHCHHS U
HEpPaBCHCTBA, KBAJIpATHBIC YPABHCHUS,
MIPOCTEHIIINE JTorapu(MHIECKHE
ypaBHEHUS HEPABEHCTBA,
II0Ka3aTelIbHbIC YPAaBHCHUS U
IIPOCTEUIIINE HEPABEHCTBA

® [IPUBOJUTH HECKOJHKO MIPUMEPOB
KOpHEHN IIpOCTEHIIEro
TPUTOHOMETPUYECKOTO YPABHCHHS;

® pacrno3HaBaTh rpadHuKU
3JIEMEHTAPHBIX (YHKIIHA;

® COOTHOCHTH I'paduKu
AJEMEHTAPHBIX (DYHKIUHA: IPSIMOK U
00paTHOM IPOMOPIMOHATBHOCTH,
JIMHEWHOM, KBaJIpaTUIHOM,
JJorapu(pMHUYECKON U MOKa3aTeIbHON
(YHKIUIH, TPUTOHOMETPUYCCKHX
byHkuui ¢ hopMyaamMu, KOTOPbIMH
OHH 3aJIaHEI;

e  OIpEJEIATh IO rpaduKy CBOMCTBA
(GbyHKIUN (HYJIH, IPOMEXKYTKH
3HAKOIIOCTOSHCTBA, POMEXKYTKH
MOHOTOHHOCTH, HanOOJIbIINE U
HaMMCHBIIINE 3HAYCHHUS H T.I1.),
CTPOUTH 3CKU3 Tpaduka QyHKIUH,
YAOBJIETBOPSIONICH

e OIpeeIATh 3HAYCHHUE ITPOU3BOTHOMN
(O)YHKIIUH B TOUKE IO U300PaKCHUIO
KacaTelbHOU K rpaduKy, IpOBEACHHON
B DTOI TOYKE;

e pelaTh HECJIOKHBIE 3a1a4l Ha
MPUMCHCHHE CBI3H MEKIY
MPOMEKYTKaMHU MOHOTOHHOCTH U
TOYKAMHM dKCTpeMyMa (hYHKIUH, C
OJHOM CTOPOHBI, M IPOMEIKYTKAMU
3HAKOITOCTOSHCTBA U HYJISIMH
MIPOU3BOHOM 3TOM (HYHKIIUH - C
ApYToi;

® BBLIYHCIISATH BEPOSITHOCTH COOBITHM
Ha OCHOBE IOACYETA YKCIa UCXO/IOB;

KOTaHT€HC yTJIOB, UMEIOLTUX
MIPOU3BOJILHYIO BETUUHHY;

e OmnepupoBarh NOHITUSIMHU:
3aBUCHUMOCTh BEIMYUH, PYHKIINS,
apryMeHT U 3Ha4eHHe (QyHKIIUH,
00JacTh ONpeeIeHNUs U MHOKECTBO
3HaueHUH QyHKIHH, TpadhuK
3aBUCUMOCTH, TpaduK HyHKIINH,
HYIU (QYHKIUH, IPOMEKYTKU
3HAKOIMOCTOSIHCTBA, BO3pacTaHue Ha
YHCIIOBOM IIPOMEKYTKE, YObIBAHUE
Ha YHCJIOBOM IPOMEXKYTKE,
HauOOJbIIICe U HANMCHbIIICE
3HauYeHUE (PYHKIMH HA YHCIOBOM
IPOMEKYTKE, TICPUOTHICCKAS
GbyHKIUS, IEpUOI;

® OIEpPUPOBATH MOHITHSIMH:
npsiMasi 1 oopartHas
IPOMOPIMOHATLHOCTD JIMHEHHAS,
KBaJIpaTHYHas, JIoTaprupMUIecKas 1
nokasatenbHas GpyHKIUH,
TPUTOHOMETpHUSCKHE (HYHKITUY;

® ONEepUPOBATH MOHATHIMHU:
pOU3BOHAS (PYHKIIMU B TOUKE,
KacaTeJbHas K rpaguky QyHKIHH,
pOU3BOHAS PYHKIINH;

® OIEPUPOBATH OCHOBHBIMU
OIHMCATETHHBIMU XapaKTEPUCTUKAMH
YHCIOBOTO Habopa: cpeaHee
apudmernyeckoe, MeJuaHa,
HauOobIlIee M HAUMEHBIIIEee
3HAUCHUS;

® OINEpPUPOBATH MOHATUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHUS,
CIIy4aiHbIN BBIOOp, OIBITHI C
PaBHOBO3MOXHBIMHU
3J€MEHTAPHBIMU COOBITHUSIMU;

® OINEpUPOBATH MOHATUAMU: TOUKA,
npsiMasi, MII0CKOCTh B IPOCTPAHCTBE,
MapaieIbHOCTh U
MEePIEeHIUKYISIPHOCTD MPSIMBIX U
IIOCKOCTEI;

® pAaco3HaBaTh OCHOBHBIC BUIBI
MHOTOTPaHHHUKOB (TIPU3Ma,
MAPaMUJIa, TIPSIMOYTOJTBHBIH
napaienenumnesn, Kyo);

® pAacCIIO3HABATh OCHOBHBIC BH/IBI
TeN BpamieHus (KOHyC, IHIHHID,
cdepa u map);

OTIEPUPOBATH TTOHATHEM JICKAPTOBBI

KOOPJMHATHI B IPOCTPAHCTBE;
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e 3BJIEKATH HH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX
durypax, mpeacTaBICHHYIO Ha
YyepTexkax U pUCyHKaX;

® HaXOIWUTh 0OBEMBI U IIOMIALN
MMOBEPXHOCTEH IIPOCTEUIITNX
MHOTOTPaHHUKOB C IPUMEHEHNEM
(hopMyiI; HaXOIUTh OOBEMBI U
IUIOINAAN ITOBEPXHOCTEN MPOCTEUIIINX
MHOTOIPAHHUKOB U TEJ BPAILLEHUS C
npuMeHeHueM Gpopmyir;

® HAXOJUTh KOOPJIWHATHI BEPIIUH
Ky0a U IIpSIMOYTOJIEHOIO
napajuiejenuneaa

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIUILINHBI

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI YU4eOHOI padoThI

Bun yuebHoit paboThl O0Bem
4acoB
O0beM 00pa3oBaTeIbHON HATPY3KH (BCEro) 234
Y4yeOHas HArpy3Ka 00y4aomerocs 234
B TOM YHCIIE:
TEOPETUYECKUE 3aHITHS 120
MIPAKTHUYECKUE 3aHATHS 113
KOHTPOJIbHBIE pa0OTHI (32 CYET TEOPETUUECKUX 3aHSITHIA) 1

HpOMe)KyTO‘IHaﬂ aTTeCTanusd 1Mo JMCuHuMIlJIMHE B (l)OpMe IK3aMCHa
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2.2. TEMATAUYECKWH IJIAH U COAEPKAHUE YYEFHOU JUCHUILJIAHBI I/1.01 MATEMATHKA

HaumeHnoBaHue Conep:xanue yueOHOro MaTepuasia u (popMbl OpraHu3anuM JesTeJbHOCTH KosmnuectBo | Kogbl  JTMYHOCTHBIX

pa3uesioB u 00y4aroIuXxcs Pe3yJIbTATOB,

Tem 4acoB $popMHpOBaAHMIO
KOTOPBIX
crnocodcTByer
3J1eMeHT MPOrpamMMbl

1 2 3 4
Pazpea 1. Beenenne 2
Cognepkanue ydeOHOro Marepuana 1 JIP 1-12; JIP 19, JIP20,
1 | Maremaruka B Hayke, TEXHUKE, SKOHOMUKE, HH(OOPMAIIMOHHBIX TEXHOJIOTUSIX U JIP 27
MPAaKTUYECKOH AeATeNbHOCTH. Llenn u 3a1aun n3yd4eHuss MaTeMaTuKH B YUPEKICHUSIX
cpenHero npodeccuoHaIbHOro 00pa3oBaHusl.
KonTpospHast pabora 1
Paznen 2. Pa3Burne nonsiTus 0 UncIIe. 10 JIP 1-12; JIP 19, JIP20,
Cogeprkanne ydeOHOro MaTepuana 6 JIP 27, JIP 30
1 Llenbie u parroHabHble Yncna. MppannoHaabHble Yyicia U JeHCTBUTENbHBIE YUCIIA.
KommuiekcHble uncna
2 | OxpyrieHue uucen
3 | [Ipubnmxennsie BeraucieHus. [IpubnmxeHHoe 3HaYeHNE BETUYNHBI U TIOTPEITHOCTH
npUOIMKEHUN
[IpakTuueckoe 3anarue no teme «ToxaecTBeHHbIE TPeoOpa3oBaHus aNredpandeckux u 4
YHCIIOBBIX BBIPAKEHHI»
[TpakTryeckoe 3aHsTHE IO TeMe « JIeHCTBUS ¢ MPUOIMKEHHBIMHA 3HAYCHUSIMI)
Paznea 3. Kophu, crenenu, Jjorapugmsi. 26 JIP 1-12; JIP 19, JIP 20
Copneprkanne ydeOHOTo MaTepuana 14

1 | KopHu HaTypanbHOH CTENEHU U3 YKCIa U UX CBOMCTBA.

[IpeoOpa3oBanus paaukaioB

Crenenu ¢ paliOHAJIbHBIMHA ITOKa3aTCIAMU, UX CBOIICTBA.
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4 CreneHu ¢ AelCTBUTEIbHLIMU ITOKa3aTeaMu. CBOMCTBA CTEIIEHH C IEUCTBUTEILHBIM
IIOKa3aTeJIEM.

[Tonsitue norapudma. CoiicTBa Jiorapudmos.

Haxoxaenue BeIpaskeHUs 110 €ro Jorapudmy

OcHOBHOE JIOrapu(pMUIECKOE TOXKIECTBO.

R N[

Hepexoz[ K HOBOMY OCHOBAHHMUIO.

9 | Hecatuunblie U HaTypaybHble Jorapudmel. [IpaBuna neiictBuii ¢ morapupmamu

IIpakTrueckoe 3ansaTue 1o teMme «VppanvoHanbHbIE YPABHEHUS»

IIpakTnueckoe 3aHATue no TeMe «CTENeHn ¢ palMOHAIbHBIMU ITOKA3aTENSIMM, U UX
CBOMCTBa»

[IpakTryeckoe 3aHsaTHEe 10 TeMe «Bbruncienue torapudmony

[IpakTryeckoe 3ansaTue o Teme «Jlorapupmuueckue ypaBHEHUS! 1 HEPABEHCTBA»
IIpakTryeckoe 3ansaTHE 10 TeMe «T0XKaeCTBEHHbIE MPE0OPa30BaHUS TOKA3aTEIbHBIX
BBIPAKCHUI»

[IpakTryeckoe 3aHsATHE N0 TeMe «T0XKAeCTBEHHbIE IPEOOPa30BaHMs JOrapUPMHUUECKUX
BBIPAKCHUI»

IIpaxTrueckoe 3ansatue 1o reMe «lloka3aresbHble ypaBHEHUS U HEPABEHCTBA)

12

Pasznea 4.

HpﬂMbIe ! IIJIOCKOCTH B IIPOCTPAHCTBE.

22

Cogepxanue yaeOHOT0O MaTepuana

OCHOBHBIE NIOHSATHUSI CTEPEOMETPHH.

HapaJ'IJ'IeJ'ILHOCTb MPAMBIX U TNIOCKOCTEH.

[TapannenbHOCTb IBYX MJIOCKOCTEN

[lepneHMKyYISAPHOCTD MPSAMBIX M INIOCKOCTEN

N W=

TeopeMa 0 Tpex nepneHauKyIsIpax

6 | 'eomerpuueckue npeodbpa3zoBaHus IPOCTPAHCTBA.

14

IIpakTnueckoe 3ansaTue no teme «llapamienbHOCTh NPSAMBIX U INIOCKOCTEN
[IpakTrueckoe 3anatue no Teme « IleprnenauKyIspHOCTb MPSMBIX U IIJIOCKOCTE»
IIpakTueckoe 3aHATHE TIO TEME «/{ByrpaHHBIN yroi. YToia MeXIy IIOCKOCTIMU»
[IpakTuueckoe 3ansarue no teme «llapamiensHoe npoektupoBanue. 3o006paxeHue
IPOCTPAHCTBEHHBIX (pUryp»

JIP 1-12; JIP 19, JIP 20

Pa3pea 5.

KomOunaropuka.

14

CogepxaHue yaeOHOT0O MaTepuana

10

JIP 1-12; JIP 19, JIP 20
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1 OCHOBHBIE TTOHSTHSA KOM6I/IHaTOpI/IKI/I

2 | IlepecTaHOBKH, pa3MELICHMS], COUECTaHUSI.

3 | ®opmyna 6uHoma Heiotona. CBolicTBa OMHOMUHAIBHBIX KOA((DHUIIMEHTOB.

[IpakTueckoe 3aHaTHE MO TeMe «3a/1ayyl Ha MOJACYET YUCIIa pa3MeEIIeHH, TIEpPeCTaHOBOK, 4
COYETaHUIN»
[TpakTrueckoe 3ansTue o reme «dPopmysna bunoma Herotona. Tpeyronpauk [Tackamsiy
Pasznea 6. KoopanHaTthsl 4 BeKTOPbI 20 JIP 1-12; JIP 19, JIP 20
Cogeprkanue y4eOHOro MaTepuasa 12
1 | IlpsamoyronbHas (IekapToBa) CUCTEMa KOOPJIMWHAT B MPOCTPAHCTBE.
2 | ®opmyna paccTOSHUSA MEXY IBYMS TouKaMu. KoopAMHATHI cepeiuHbI OTpE3Ka.
3 | IlpeoOpa3oBaHne CHMMETPHH, TBUKECHHSI, TAPAJUIEILHOTO MepEeHOCca B TPOCTPAHCTBE.
4 | [lonoOue mpoCTpaHCTBEHHBIX QUTYP
5 | Yron Mexy NpsSiMO# U MIOCKOCTBIO, MEXKTY MJIOCKOCTSAMHU.
6 | BexTopsl B mpocTpaHCTBE.
[IpakTuueckoe 3anaTue o Teme «BbrurcneHne pacCTOSHUN MeX Iy 3aJaHHBIMU TOYKaMU B 8
MPSIMOYTOJIbHON CUCTEME KOOPIUHAT
[IpakTuueckoe 3aHsTHE 11O TeMe «JleCTBUS HaJ BEKTOpaMU»)
[IpakTuueckoe 3anaTue 1O TeMe «Y paBHEHUSI c(Pepbl, IIOCKOCTH, MPAMOI»
[IpakTnueckoe 3aHsTHE N0 TeMe «PeleHrne MaTeMaTUYECKUX U MPUKJIAJAHBIX 33129
Paszgen 7. OCHOBBI TPUTOHOMETPHUH. 30 JIP 1-12; JIP 19, JIP 20
CopepxaHue yaeOHOro MaTepuana 18
1 | Paguannas mepa yria. BpamarensHnoe nukenue. CUHYC, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHCIIa.
2 | TpuroHomeTpuueckasi OKpy>KHOCTh
3 | Tpuronomerpuueckue GPyHKIIMN YUCIOBOTO apryMEHTa.
4 | OcHOBHBIE TPUTOHOMETPHUECKUE TOXKEeCTBA. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIPOKEHHI C ITOMOMIBIO (HOPMYIL.
5 | ApKcHuHYC, apKKOCHHYC, apKTaHT€HC YHCIa.
[IpakTuueckoe 3ansTUE 10 TeMe «OCHOBHbBIE TPUTOHOMETPUUECKHUE TOKIECTBA» 11

[IpakTuueckoe 3anarue no teme «IIpeobpa3oBanus MPoCTEHIINX TPUTOHOMETPUUECKUX
BBIPAKCHUM.

18




[IpakTryeckoe 3aHsaTHE N0 TeMe «T0XKAeCTBEHHbIE IPe0Opa30BaHUsl TPUTOHOMETPUYECKUX
BBIPAKCHUI»

IIpakTHueckoe 3aHATHE IO TEME « Perienne TpPUroHOMeTpUYECKUX YPABHEHUM »
IIpakTueckoe 3ansaTHE 110 TeMe «Pelenne TpPUroHOMETPUIECKUX HEPABEHCTB
IIpakTnyeckoe 3aHATHe 10 TeMe « [ pUrOHOMETPUYECKNE YPABHEHUSI U HEPABEHCTBAY

Kourposnbhast pabora 1
Paznen 8. DyHKIUM U rpaduKku. 20 JIP 1-12; JIP 19, JIP 20
Copepxanue yaueOHOro Marepuaa 10
1 | ®ysaknun. O61acTh onpeeieHusl © MHOYKECTBO 3HaUSHHI; rpaduK GyHKINH,
nocrpoeHue rpadukoB GPyHKIMHA, 3aJaHHBIX Pa3JIMYHbIMU CIIOCOOAMH.
2 | CpoiicTBa QyHKIIMU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTH,
NEPUOJIUYHOCTb.
3 | IIpoMexyTKu yObIBaHUS U BO3pAacTaHMsl, HauOOJIbIlIee U HAaUMEHbLIee 3HaYEeHUs, TOUKH
skcTpemyMa. [Ipumeps! GyHKIMOHATBHBIX 3aBHCUMOCTEH B peabHBIX MpoIeccax u
SIBJICHUSIX.
4 | CrenenHast pyHKIUS, €€ CBOWCTBA U TpaduK.
5 | IlokazarenbHast pyHKIIMSI, €€ CBOWCTBA U TpaduK.
6 | Jlorapupmuueckas ¢pyHKIMs, ee CBOMCTBA U rpaduK.
7 | Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TpapUKH.
[TpakTryeckoe 3ansaTue no Teme «I[locrpoenue rpadukoB GyHKINI» 10
[TpakTrueckoe 3ansTue mo teme «CroxHast GyHKIHS (KOMIO3UIINA)»
[TpakTryeckoe 3ansaTHe 10 TeMe «OOpaTHbIE PYHKIIUN
[IpakTrueckoe 3ansaTue o teMe «llapannenbHbii IEpeHoc)»
[IpakTryeckoe 3aHsaTHE 1O TeMe «PacTspkeHue U cxkaTue BI0JIb 0Cel KOOPIMHAT
IIpakTnueckoe 3ansaTue no Teme «OYHKIUI)
Pa3znen 9. MHOrorpaHHUKHU U KpPYyIJible TeJja. 24 JIP 1-12; JIP 19, JIP20,
CogepxaHue yaeOHOTO MaTepuana 4 JIP 27

JIByrpaHHbIE U MHOTOT'PaHHBIE YTJIbI

MHOTrorpaHHUKHM U UX OCHOBHBIE CBOMCTBA

[Ipuzma.

[MTapannenenunen. Ky6.

N ||| =

CumMeTpHst IPSMOYTOJIBHOTO Mapaljiesienumnesa.
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6 | [lupamupga. YcedeHHnas nupamuja.

7 | Humnap

8 | Konyc. YceueHHbIN KOHYC.

9 | Cdepa u map

10 | BoucanHble ¥ ONIMCaHHbIE MHOTOIPAHHUKH

[IpakTuueckoe 3ansTue no reme «Pemenue 3anay no reme «lIpuzmar» 20

[IpakTnueckoe 3anstue no reme «Pemenune 3anad no reme «llupamuga»

[IpakTuueckoe 3anarue no Teme « CeueHus Ky0a, MPU3MbI U MTUPAMUIBD)

[IpakTuueckoe 3anstue no reme «MHuororpannuku. [lapannenenunen, npusma, nupaMuIa»

[IpakTuueckoe 3ansTue no teme «llnomanu noBepXxHOCTE MHOTOTPaHHUKOB)

[Ipaktnueckoe 3anstue mno Teme «Dopmynsl oObemMa Kyba, MNPSAMOYTOJIHHOTO

napajuieJenuIe1a»

[IpakTueckoe 3anatue no Teme «PopmMyibl 00beMa IPU3MbL, TUPAMUIBDY

[IpakTuueckoe 3anarue o Teme «PopMyibl 00beMa UIHHIPA U KOHYCa»

[IpakTuueckoe 3anarue o teme «O0beM mapar»

[TpakTnueckoe 3ansarue no Teme «IlocTpoeHue ceueHuii reoMeTpuuecKux GUryp»

Paznen 10. Haugaja MmaTeMaTHUYeCKOI0o aHAJIH3a. 25 JIP 1-12; JIP 19, JIP 20

Cogepxanue yaueOHOro MaTrepuana 13

1 [Ipupamenve GpyHkunu

2 Onpenenenre Npou3BOIHON. AJITOPUTM BBIYUCIEHUS TPOU3BOIHOM

3 [IpaBuiia BeIUMCIIEHMS IPOU3BOIHBIX

4 [Ipon3BoHas Ci0XHON QYHKIIMH, TPUTOHOMETPUUECKUX (YHKIIHMA

5 [Tpou3BoHBIE TOKA3aTENbHOM, IOTapU(PMUIECKON (HYHKIUN

6 YpaBHeHHe KacaTeabHOU K rpaduky.

7 ITpon3BosiHas B pU3MKE U TEXHUKE

8 UccnenoBanue GyHKINA ¢ TOMOIIBIO TPOU3BOTHOM.

9 [Tpu3znaku Bo3zpactanus U yobiBaHUs pyHKUIMU. KpuTHueckue Touku GyHKIUH.

Haubonbiiee u HanMeHblee 3HaUeHUs QYHKIUN
[IpakTrueckoe 3anstue mo teme «lIpenensiy 12

[IpakTnueckoe 3anatue no teme «HaxoxaeHne mporu3BOIHBIX»
[TpakTryeckoe 3ansatue no Teme «IIpousBoanas. YpaBHeHUe KacaTeNbHOM K rpaduKy

byHKIAN
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[IpakTuueckoe 3ausarue no teme «Ilocrpoenue rpadukoB GyHKINN C TOMOIIBIO
MPOU3BOJHON»

[IpakTrueckoe 3ansTue 1o TeMme «IIpumepsl NCIONB30BaAHMS POU3BOIHOM JI HAX0XKICHUS
HAWJIYYLIErO PELICHUS B MIPUKIAJAHBIX 3a4a4ax»

[IpakTnueckoe 3anstue no reme «lIpunoxenus npou3BOIHON

Pazpen 11. HHTerpaJ u ero npuMeHeHue. 14 JIP 1-12; JIP 19, JIP 20
Cogneprkanue ydeOHOro MaTepuasa 8
1 | Onpenenenne nepBooOpaznoil. OCHOBHOE CBOWCTBO mepBooOpa3Hoii. [Ipasuiia
HaXO0XKJICHHUs IEPBOOOPA3HOIA.
2 | IlpaBuiia Hax O JI€HUSI IEPBOOOPA3HOM.
3 | Heonpenenennslii nuuTerpai. OCHOBHbIE CBOWCTBA HEONPEAECIEHHOI0 HHTErpaa.
4 | Onpenenennsiit unrerpan. ®opmyna Herorona-Jlelibnuna
[IpakTrueckoe 3aHATHE IO TeME «BBIYMCIIEHNE UHTETPAIOBY 6
[IpakTryeckoe 3ansaTue no Teme «lIpunoxenus onpeneneHHoro HHTerpaia 1Jis BEIYUCICHUS
TUTOIIAZIeH U 00HEMOBY
IIpakTryeckoe 3ansaTHe N0 TeMe « [IpuMepsl mpuMeHeHus: uuTerpaina B pusuke.
[IpunoxeHns HHTErpasIa»
Paznesn 12. DJIEeMEHTBI TEOPHHU BEPOSITHOCTEH M MATEMaTHYeCKOH CTaTHCTHKH. 10 JIP 1-12; JIP 19, JIP20,
Coneprkanue ydeOHOro MaTepuana 6 JIP 27, JIP 29, JIP 30
CoObITHE, BEPOSITHOCTH COOBITHS, CII0)KEHNE U YMHOKEHHE BEPOSTHOCTEN.
2 | Tpu 3ameuatenbHble popmysbl (popMmyiia MOTHON BepoSITHOCTH, (popmyina baiteca,
¢bopmyna bepaynin)
3 | CnyyaiiHas BeJIMUMHA U €€ paclipe/ie]ieHe
4 | TpeyronpHuk Ilackans.
5 | IpencraBienue JaHHBIX (TAOIUIIBI, JUArpaMMbl, TpapuKn)
6 | 'eHepasibHasi COBOKYITHOCTh, BEIOOpKA, CpeiHee apupMeTHIeCKoe, MEHaHa.
[IpakTrueckoe 3aHsTue 1Mo TeMe «Pelienune 3a1ad no TemMe» 4
ITpakTryeckoe 3aHsTHe N0 TeMe «PelieHne NpakTHYeCKUX 3a/1a4»
Paszpnen 13. YpaBHeHHsI U HEPABEHCTBA. 17 JIP 1-12; JIP 19, JIP 20
CopepxaHue yaeOHOro MaTrepuana 3

1 ‘ YpaBHeHus 1 HepaBeHCTBA. OCHOBHBIE TOHATHS.
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VYpaBuenus ¢ mojyneM. HepaBeHcTBa ¢ MoTyieM.

HepaBenctpa. YucioBsie 1 JpoOHO-pallMOHAIbHBIE HEPABEHCTBA

CucreMsl ypaBHEHUH

|| W

YpaBuenus ¢ napamerpamu. HepaBeHcTBa ¢ mapamerpamu.

[IpakTueckoe 3aHsaTHE 110 TeME «PaBHOCHIIBHOCTD YPaBHEHUM, HEPABEHCTB, CUCTEM»
IIpakTnueckoe 3aHATHE N0 TeMe «PannoHaIbHbIE, UPPALMOHAIBHBIC YPABHEHUS»
IIpakTrueckoe 3ansatue 1o reMe «llokasarenbHble ypaBHEHUD)

IIpakTryeckoe 3ansaTHe 1o TeMe «Jlorapupmuueckue ypaBHEHUS»

[IpakTrueckoe 3aHsaTHE 110 TeMe «Pelenne TpPUroHOMETPUYECKUX YPaBHEHUI
IIpakTnueckoe 3aHsATHE N0 TeME «PenieHre TPUroHOMETPUUECKUX CUCTEM»
[IpakTryeckoe 3ansTre no Teme «Pemnienne ypaBHeHUH rpauyeckiuM METOI0MY
[IpakTryeckoe 3ansarue no Teme «llokazaTenbHble U JorapupMUUECKUE HEPaBEHCTBA»
IIpakTnueckoe 3anATHe N0 TeMe « I PUrOHOMETPUUECKHUE HEPABEHCTBA»

[TpakTryeckoe 3ansTue no Teme «Vcnoap3oBanue rpaguKoB MpU PEUICHUN YpaBHEHUH U
HEPABEHCTBY

[IpaxkTrueckoe 3ansaTue 10 TeMe «Pemenne ypaBHEHUN U HEPABEHCTB C IBYMs
[IEPEMEHHBIMU »

[IpakTrueckoe 3aHsaTHE IO TeMe «MeTo1 NHTEPBATIOB»

IIpakTrueckoe 3ansaTUE 110 TeMe «PelleHne HepaBEeHCTB ¢ MapaMeTPOM U MOIYJIEM»

14

Ob6s3arenbHas Harpy3ka

234
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOTI'PAMMBI TINCHUTIJINHBI

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTePHAJBHO-TEXHHYECKOMY 00ecre4yeHH 0

C uenbto nosbliieHust 3h(HEeKTUBHOCTH 00pa30BaTEIBLHOrO MPOIIECCa B XOJ€ OCBOCHUS
paboueii mporpaMMbl  O0IIEOOpa3oBaTENbHOW  y4eOHOW  JUCHHMIUIMHBI — «MareMaTtukay
MIPUMEHSIOTCS AJIEKTPOHHO — oOpasoBarenbHbie pecypcebl (DOP), B Buae cereBbix DOP, DOP Ha
JIOKaJIbHBIX HOCUTESIX, OHJIaH- KypcoB, DYMK u 1.1

OcBoenue mporpammbl yudeOHOM mucummuinabl [1JI.01 MaremaTuka mnpeamnonaraeT
Hammuue B [BIIOY MO «DnekTpocTanbCKuil KOJUICIK», pPeaTH3yIoIeM 00pa30BaTeIbHYIO
nmporpammy cpeaHero oomero oOpaszoBanust B mpenenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOTO 00IIero o0pazoBaHusi, y4eOHOTO KaOWMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH
o0ecneunTh CBOOOHBIN J0CTyM B IHTEpHET BO BpeMsi yueOHOro 3aHATHS U NIEPHOJ] BHEYUeOHOI
JESITEIIBHOCTH 00YJarOIIHXCSI.

[Tomemenue kabuHera yaoBieTBOpseT TpeboBaHusAM CaHUTAPHO-IMHUIEMHUOIOTHYECKUX
npasu 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHo TUIIOBBIM 000pY/I0BaHUEM, B TOM
quclie CHeNUATN3UPOBAHHON y4eOHON MeOenbio U CpelcTBaMu OOy4YeHHs, JOCTATOYHBIMU [T
BBITNIOJIHEHUS TPEOOBAaHUHN K YPOBHIO IIOJTOTOBKU O0YUYaOLIUXCSL.

B kabunere wuMeercs MyIbTUMEIUIHOE O0OOpYIOBaHME, MOCPEICTBOM KOTOPOTO
YY4aCTHUKH O0OpPa30BaTEIBHOrO MPOIECCa MOIYT MPOCMATPUBATh BU3YaJbHYIO HH(OpPMAIUIO,
CO3/JaBaTh MPE3CHTALINH, BUIEOMATEPUAIIbl, UHbIE IOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOIO U  MaTepUAIbHO-TEXHUYECKOTO OOeCreueHus
nporpammsel yueOHoM qucruruinasl [1J].01 «MaTtemaTrka» BXOJAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC IPEI01aBaTes;
* HamIAIHbIE MOCOOMS (KOMIUIEKTHI y4YeOHBIX TaONUIl, IJIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YUEHBIX-MaTEMaTUKOB U Jp.);
. KOMIUICKT Mpe3eHTalui mo yueOHON AucuuIuinae «MaremMaTukay
* UH(QOPMAIIMOHHO-KOMMYHHKAI[MOHHBIE CPE/ICTBA;
* KOMIUJIEKT TEXHHUYECKOW IOKyMEHTAalludM, B TOM 4YHCIE Maclopra Ha CpeicTBa 0OydeHwus,
MHCTPYKIMHU MX UCHOJIb30BaHUS U TEXHHUKE 0€30IacHOCTH;
* OubMHMOTEeUHBIN QOoH.

B  Oubnuoteunsiii  Qonx  BXxomsaT  ydueOHUKM, oOecneuyMBarOlIME€  OCBOEHHE
uHTEerpupoBaHHoi ydyeOHOW aucuumumabl I1J[.01 Marematuka, peKOMEHJIOBaHHbIE WU
JIOTIYIIEHHbIE ISl MCMOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIMIX,
peanu3yonmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpeaHero olmero oOpa3oBaHUs B Ipejenax
ocsoenust OITOIT CITO na 6a3ze 0CHOBHOTO 0OIIIEro 00pa3oBaHusl.

bubnuoreunslii GoHT AONOIHEH SHUUKIONEAUIMH, CIPABOYHUKAMH, HAYYHOM U HAyYHO-
MONYJIIPHOM JINTEPATypOM U T. II.

B npomecce ocBoeHuss pabodel mporpaMMmbl  00mieoOpa3zoBaTeNbHONM  ydeOHOMH
muctumineel [1/1.01 Martematuka CTyJIeHTbl MMEIOT BO3MOXKHOCTH JIOCTyHa K AJIEKTPOHHBIM
y4eOHbIM MaTepHajaM 10 MaTeMaTHuKe, UMEIOIIKUMCS B CBOOOAHOM JOCTyme B ceT MHTepHer
(97IEKTPOHHBIM KHHUTaM, MPaKTUKyMaM, TectaM, Mmatepuanam EI'D u np.)

3.2. UudopmannonHoe obecriedyeHue 00yuUeHust

[TepeueHb peKOMEHIyeMbIX MPUMEPHON MpOorpaMMoii o01ieobpa3zoBaTenbHON yueOHOMH
TUCIUTITNHBI «MaTeMaTrkay y4eOHbIX u3ianuii, THTepHeT-pecypcoB.

OcCHOBHBIC HCTOYHHKH:

Jisi 00yyarommxcs

bawmakoe M. M. MaremaTnka: anrebpa M Hadajga MaTeMaTHYECKOTO aHajiu3a, Te€OMETpHs .
YueOHuK 7151 CTyI. yupexaeHuu cpea. npod. oobpazoanus. — M.: U] «Axamemusi», 2018 (256
ctp).PexomengoBano ®I'Y «®HUPO»
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bawmaxoe M. M. Marematuka: anreOpa ¥ Hayala MaTeMaTH4YeCKOTO aHajIM3a, FeOMETpPHs.

3amauyHuk: yde0. mocoOue Ijisi CTyA. YYpexIeHuid cpen. mpod.obpazoBanusa. — M.: UJ]

«Axkanemusi», 2018 (416 ctp). PexomenoBano ®I'Y «®UPO»

IVMK .hawumaros M. M. Marematuka: aireOpa 1 Hauaja MaTeMaTHIYEeCKOT0 aHanu3a, TeOMETPHS

. YUueOHHK Ui CTY[A. YUpexaeHul cpea. mpod. oopazoanus. — M.: U]I «Axagemus», 2018.

Pexomennosano ®I'Y «dH1PO»

OVMK .bawmaxos M. M. Matemaruka: anredpa 1 Hayajia MaTEMaTHYECKOT 0 aHAJIN3a, TEOMETPUSL.

3amayHuk: yde0. mocoOue Il CTyA. YYpexIeHuid cpen. mpod.obpasoBanms. — M.: UJ]

«Axangemusy, 2018. PexomengoBano ®I'Y «DHUPO»

OVMK  .OnexktpoHnpli yueOHUK. KOHTpoJbHO-OIICHOUHBIE —cpeacTBa.Maremartuka. /s

npodeccuii W CHEUAIBHOCTEW CcpenHero mnpodeccruoHanbHOro obpasoBanms. — M.: UJ]

«Axagemus», 2018. Pexomeragosano OI'Y «DUPO»

bawmarxoe M. H. Marematnka. COopHUK 3amad npodUIHHOW HANpaBIEHHOCTH: Yy4eOl.

mocoOue IS CTy. yUpexaeHui cpen. npod. oopaszoBanus. — M.: U] «Axanemus», 2018 (208

ctp). Pexomenpoano ®I'Y «OUPO»

['puropseB C. I'., UBonruna C. B. «MaTtemaruka: y4eOHUK AJsl CTYJ. 00pa30Batr. yupeskKIeHUI

cpen. npod. obpazoBanusi» — M.,: U] «Akagemusi», 2018 (416 ctp) PekomenmoBano OI'Y

«DOUPO»

I'puropreB C. I'., CabypoBa T.H. «Maremaruka: yueOHHK JUIS CTyI. 00pa3oBaT. yUpeKICHUI

cpen. npod. obpazoBanus» — M.,: U] «Akanemus», 2018 (368 crp) PexomenmoBano ®I'Y

«DUPO»

TI'yces B. A., I pueopves C. I'., Heoneuna C. B. Matemartuka: anreOpa U Hayalla MaTeMaTUYECKOTO

aHajan3a, TeOMeTpus s podeccuil v cenualbHOCTEN COIMATbHO-9KOHOMUYECKOTO MPOQHUIIS:

yueOHUK Ui CTYIl. yupexaeHui cpea. mpod. odpazoBanusa. — M.,: U] «Akagemus», 2018 (416

ctp) PexomengoBano ®I'Y «®UPO»

sl npenogaBareJieii:

®enepanbubliit 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoit denepamum».

[Tpuka3 MunucrepctBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepKaAeHUU

(denepalbHOTO TOCY/IApCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa CpeaHero (MOJHOro) OOIIero

0o0pa3oBaHU.

[Tpukxa3 MunucrepctBa obpazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM

u3meHeHuit B Ilpuka3 MunucrtepcrBa oOpasoBanuss u Hayku Poccuiickoir depepauuu ot

17.05.2012 Ne 413 «O0 ytBepxkaeHuu (enepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO

CTaHJapTa cpelHero (IIOJHOr0) 00IIero 0opa3oBaHUsI».

[Tucemo JlemapTameHTa rocyJapCTBEHHOM MOJMTUKH B cepe MOJArOTOBKU padouyux KaapoB U

JIIO Munucrepcta obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHnanuu mo

OpraHM3alMy  TOJY4YEeHHMs] CpelHero oOmero o0pa3oBaHHMs B Ipelenax  OCBOEHUS

00pa3oBaTeNbHBIX MPOrpaMM CpPEAHEro NnpodeccuoHaIbHOro 00pa3oBaHMs Ha 0Ga3e OCHOBHOI'O

oOuiero oOpa3oBaHMsl C y4eTOM TpeOoBaHUM (eepaibHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX

CTaHJApTOB M TMOJIy4aeMOH MpOo(pEecCHH WM CIELUaTbHOCTH CPEIHEro MpogecCHOHaIbLHOro

00pazoBaHUN.

bawmaxose M. M. MatemaTuka: KH. IS TOpenojaBaTens: MeTon. mocobume. — M.: U]

«Axkanemusi», 2013 (224ctp).

OVMK .OnexktpoHHblii yueOHMK. KOHTpoJbHO-OLleHOUYHBIE cpeacTBa. Matemaruka. Jlns

npodeccuii M chenuanbHOCTeW cpeaHero mnpodeccuoHambHoro obpaszoBanms. — M.: U]I

«Axanemus», 2016. PexomennoBano ®I'Y «DUPO»

OVMK .bawmaros M. . Matematuka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHAJIN3a, TeOMETPUs

. Knura nns npenonasarens— M.: U/ «Axagemusi», 2017 . Pekomennoano OI'Y «OHUPO»

HNHTepHET-pecypcebl:

e [lopran Math.ru: 6ubnuoreka, MeuaTeKa, OMMMITHA/IBI, 33Ja4H, UCTOPUS MATEMATHUKH. -
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

OO6mmepoccuiickuii MaTeMaTHIECKU mopTaii- Pexxum gocryna: www.mathnet.ru

Karasnor nHTepHET-pecypcoB 1o MareMartrke Ha deaepanbHoM opraie Poccuiickoe

obOpazoBaHue

o Kuuru Sxosa Ilepensmana

e DjVu bubnunotreka Ha inunom caiite [IsipkoBa BsuecnaBa Mcropus MaTeMaTHKH,
METOMYECKas JIUTepaTypa, 3aHUMaTeIbHas MaTeMaTHKa.

e DJEKTPOHHBIC MaTeMaTUYECKUE OUOTNOTEKH

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

o bubnuoreka no Maremaruke

o Maremarnueckoe 0Opa3oBaHue: MPONLIOE U HACTOSIIEE

o Mathesis. ApXHB YHUKQJIBHOTO OJ€CCKOTO KHUTOM3AaTeNILCTBA HAYYHBIX U MOIMYJISPHO-
HAYYHBIX COYMHEHUH U3 001acTh (PU3NKO MaTeMaTHIEeCKUX HayK "Maresuc'.

HuTepHer - sKypHAJIbI:

o «MaremaTHuKa B IIKOJICY,

o «Ilemaror»

CaliT «YunTeJIbCcKas ra3era

Kypuan "Marematuka" (M3natensckuii fom «IlepBoe ceHTAOPs»)
"BectHuk oOpazoBanus"

"Bectu o6pazoBanus”

Kypuan "Hayka u )xu3ap"

IloHBIN 3IESKTPOHHBIA apXuB KypHana «KBaHT»
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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 JUCIHUIIVINHBI

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, IIPOCKTOB, I/ICCJ'IG,Z[OBaHI/II\/'I.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@®opMbI U METOBI
KOHTPOJIAA M OLleHKH
pe3yJbTaToB 00y4eHus

YMerTh:

DJIEMEHTHI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKH

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: KOHEYHOE
MHOKECTBO, AJIEMEHT  MHOECTBA, IMOJAMHOKECTBO,
nepecedyeHrue U OObEOUHEHHE MHOXKECTB, YHCIIOBBIC
MHO’KE€CTBA Ha KOOPAMHATHOM MPSIMOM, OTPE30K, NUHTEPBAI;

- omepupoBaTh Ha 0a30BOM  YpPOBHE  IOHSATHUSIMU:
YTBEPKICHHUE, OTpPULIAHUE YTBEPKICHUS, HCTUHHBICE U
JIO’)KHBIE YTBEPXKIEHUS, NPUYMHA, CJEACTBUE, YaCTHBII
CITy4aid 00IIEero yTBEep KICHUs, KOHTPIIPUMED;

- HAXOJWUThH IEpeceueHue U OObEIUHEHHE JBYX MHOXKECTB,
MPEICTABICHHBIX IPaUECKN HA YUCIOBON TPSIMON;

- CTPOUTHh HA YHUCIIOBOM MNPSIMOM MOAMHOKECTBO YHMCIIOBOTO
MHO’KECTBA, 33IAHHOE MPOCTEHIIMMHU YCIOBUSIMU;

- pacro3HaBaTh JIOKHBIE  YTBEP)KICHHS, OIIMOKH B
pacCyXIeHHSIX, B TOM UHCIE€ C  HCHOJIb30BAHUEM
KOHTPIPUMEPOB.

[IpoBeneHue NpaKTUYECKUX
3aHATHH.

3ammrTa NpakTH4ecKux pador.
Ananu3 pe3ynbTaToB
IPOBEICHUS MPAKTHUECKUX
pabor.

Yucna v BeIpakeHUs

- OnepupoBath Ha 0A30BOM YPOBHE HOHATHSAMM: 1I€JI0€ YUCIIO,
JIEIMMOCTb YKCeN, OOBIKHOBEHHAs Ap00b, NEeCATUUHAs JpOOb,
palMoOHAIbHOE YMCIO, NPUOIMKEHHOE 3HAYeHHE 4YHca,
4acTh, J0JIs, OTHOIIEHHE, IPOLIEHT, ITOBBIIICHUE U TOHUKECHUE
Ha 3aJIaHHOE YHUCJIO MPOLEHTOB, MacIITab;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMU: JOrapupm
qKcila, TPUTOHOMETPUYECKasi OKPYKHOCTb, TpajycHas Mepa
yria,  BeIWYMHA  yrja,  3aJaHHOrO0  TOYKOM  Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC
Y KOTAHI'€HC YIJIOB, UMEIOIINX TPOU3BOJIbHYIO BEJIUYHHY;

- BBINOJIHATH apU(QMeTHUecKue JAEHCTBHS C LEIbIMH U
palMOHAIBHBIMY YHCIIAMU;

- BBINOJIHATH HECJIOKHBIE TMPEOoOpa3OBaHUs  YHMCIOBBIX
BBIPQXEHHM, cOoAepX alluxX CTENeHH 4Yucen, MO0 KOpHU U3
qucen, 0o Jorapudmsl yuced;

- CpaBHUBATh pallMOHAJIbHBIE YHMCIIa MEX]LY COOOM;

- OLIEHMBAaTh M CPaBHMBATH C DPALMOHAIBHBIMH YHCIIAMU
3HAQUEHHMs LENbIX CTENEHEHW 4YHCell, KOPHEH HaTypaJlbHOU
CTETIEHU M3 YHUCEJI, JOrapu(MOB YHCEN B IPOCTHIX CIIydasix;

- u300paxaTb TOYKAMHM HAa YHUCIOBOM MpsIMOW IieNble U
paloHaIbHbIC YHCTIA;

- n300pakaTh TOUKAMU HA YUCIIOBOM MPSMOH 1ieJible CTEeTEeHU
qucell, KOPHU HATypaJlbHOM CTENEHH U3 YHCeN, JorapudMsl
YyCeN B IPOCTBIX CIyYasx;

[IpoBeneHune NpakTUYECKUX
3aHATUN.

3aiuTa NpakTUYecKux padoT.
AHanus pe3ynbTaToB
MIPOBEJICHUS IPAKTUYECKUX
pabor.
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- BBITOJHATH HECJIOXKHBIE TPE0Opa3oBaHus LENIbIX U IPOOHO-
parroHaTbHBIX OYKBEHHBIX BBIPAKCHHIA,

- BbIpaXaTb B MPOCTEHIIMX CIydasX M3 PaBEHCTBA OAHY
IIEPEMEHHYIO Yepe3 APYTHUe;

- BBIYMCIIATH B MPOCTBIX CIy4asX 3HAYEHHUS YUCIOBBIX H
OYKBEHHBIX  BBIPDOKCHHH, OCYIIECTBIISII  HEOOXOAUMBIE
MOJICTAHOBKH U NMpeoOpa3oBaHus;

- M300pakaTb CXEMaTHYECKH Yrojl, BEJIUYMHA KOTOPOIO
BBIPAJKEHA B rpajaycax;

- OLIEHUBATh 3HAKU CHHYCA, KOCUHYCA, TAHI€HCA, KOTAaHI'€HCa
KOHKPETHBIX YIJIOB.

YpaBHEHUs U HEPABEHCTBA

- PemaTh nuHeliHble ypaBHEHUS! U HEPABEHCTBA, KBaApaTHBIE
YpaBHCHUS,

- pemiats JorapupmMudeckue ypaBHeHus Buaa log, (bx +¢) =
d u mpocreiimue HepaBeHcTBa BUa log, x < d;

- pelaTh MOKa3aTebHbIe ypaBHeHHs, Bua a>* = d (rae d
MOJKHO MPECTABUTH B BHJIC CTCTICHH C OCHOBAaHUEM a) U
npocreimue HepaBeHcTBa Buaa a* < d (rae d MoxxHO
MIPEJICTAaBUTH B BUJIC CTEIICHU C OCHOBAHUEM a);

- TMPHUBOJUTH HECKOJIHKO MPUMEPOB KOPHEH MpOCTeiiiero
TPUTOHOMETPHYECKOTO YPaBHEHHUS BHUJIA: SN X = a, COS X = a,

[IpoBeneHune NpaKTUYECKUX
3aHATHH.

3ammra NpakTHYecKux pador.
Ananu3 pe3ynbTaToB
IPOBEICHUS MPAKTHUECKUX
pabor.

tg x = a, ctg X = a, rae a - TabIUYHOE 3HAUCHUE
COOTBETCTBYIOILIEH TPUTOHOMETPUUYECKON (PYHKIINH.
DyHKIMU IIpoBenenmne NpaKTUHIECKUX

- OnepupoBaTh Ha 6a30BOM YPOBHE OHSATUSIMHU:
3aBUCUMOCTb BEJIMUUH, (DYHKIIHS, apryMEHT U 3HaUE€HUe
GyHKIIMH, 00J1aCTh OINPEIETeHNs] U MHOKECTBO 3HAUEHUN
¢byHKUIMY, rpaduK 3aBUCUMOCTH, TpaduK GYHKINHU, HYJIH
(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, BO3pAacCTaHHUE Ha
YHCIOBOM IIPOMEXYTKE, YObIBAHNE HA YHCIOBOM
POMEXYTKE, HanOoIblllee 1 HAUMEHbIIee 3HaUeHNE
(GYHKLINU HAa YMCIOBOM MPOMEXKYTKE, EPUOINYECKas
GyHKIMS, IEPHO;

- OTIepHpOBaTh Ha 0230BOM YPOBHE MOHATHIAMMU: IpsMasi U
oOpaTHasi MPONOPLHUOHAIBHOCTH JIMHEIHAs!, KBaApaTHYHAas,
JorapupmMHuyUecKas 1 nokasateiabHas QyHKINH,
TPUTOHOMETpHUUECKHE QYHKIINY;

- pacno3HaBaTh rpa)MKH 3JIEMEHTAPHBIX (PYHKIUI: MPpsIMOI
1 00paTHOM MPOMOPIMOHATFHOCTH, JTHHEHHOMH,
KBaJPaTHYHOM, JTorapu(PpMUUIECcKO 1 MoKa3aTeIbHON
GyHKIMH, TPUTOHOMETPUUECKUX (YHKIIHIA;

- COOTHOCHUTD I'paMKH 3JIEMEHTApHBIX (YHKLIUHN: PSAMON U
00paTHO¥ POMOPIMOHATEHOCTH, JIMHEWHON, KBaIPAaTUIHOM,
JorapupMHUECKON U MOKa3aTeIbHON (DYHKIIMH,
TPUTOHOMETPUUECKUX PYHKIMH ¢ (hopMyliaMu, KOTOPBIMU
OHM 3a/1aHbI;

- HaXOJUTh 1O TpaduKy NpUOIHKEHHO 3HAYEHUS (PYHKIINH B
3a/laHHbIX TOUYKAX;

- OIPENENATh M0 rpaguKy CBONCTBA PYHKIMH (HYIIH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU
MOHOTOHHOCTH, HauOOJIbIIINE U HAMMEHbIIINE 3HAYCHUS U

3aHSITHMN.

3aiuTa npakTU4eckux padoT.
AHanm3 pe3yabTaToB
POBEJICHHS MPAKTUYECKUX
pabor.
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T.IL.);

- CTPOMTb 3CKM3 Tpaduka (QYHKIUH, YIOBIETBOPSIOLICH
HPUBEICHHOMY Habopy YCIIOBHH (mIpoMeXyTKH
BO3pacTaHMs/yObIBaHUSA, 3HAYCHHE (YHKIMH B 3aTaHHOU
TOYKE, TOYKH IKCTPEMYMOB U T.11.).

DJIEMEHTBI MAaTEMATUYECKOTO aHAIN3a

- OnepupoBath Ha 6a30BOM ypOBHE HOHATHUSMU: IPOU3BOIHAS
¢yHKIMM B TOUYKe, KacareibHas K Tpaduky (yHKIHH,
npousBoaHas GpyHKINY;

- OIpeeNsATh 3HAaYeHUE MPOU3BOIHON (PYHKIMHM B TOYKE IO
N300paKEeHHUIO KacaTeIbHOU K rpaduKy, IPOBEICHHOM B ATOM
TOYKE;

- pemath HECIOXKHBIC 337a4M Ha MPHUMEHEHUE CBSI3H MEXIY
OPOMEXYTKAMH MOHOTOHHOCTH M TOYKaMH 3KCTpeMyma

[IpoBeneHune NpaKTUYECKUX
3aHATHH.

3ammra NpakTHIecKux pador.
Amnanu3 pe3ynbpTaToB
MIPOBEICHUS MPAKTHIECKUX
pabor.

GyHKIMH, C€  OJHOM  CTOPOHBI, M  IPOMEXKYTKAMHU

3HAKOMOCTOSIHCTBA U HYJISIMU ITPOU3BOIHOM ATOM (YHKIINH - C

JIPYTOH.

CraTuicTiKa ¥ TeopHsl  BEpOSTHOCTEH, Jiornka u | [IpoBeneHne mpakTHIeCKUX
KOMOUHATOpUKa 3aHATHM.

- OnepupoBarh Ha 0a30BOM  YPOBHE OCHOBHBIMH | 3alWTa MPAKTUIECKUX paldoT.
ONHUCATEIbHBIMU  XapaKTEPUCTUKAMU YHCIOBOrO Habopa: | AHaNU3 pe3ysabTaToB
cpeanee  apudmMeTHueckoe, MeAMaHa, HaWOOJbIIEe W | MPOBEACHUS MPAKTUICCKUX

HauMEHBbIIIee 3HAUCHHS;
- ornepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSAMH: 4acTOTa U
BEPOATHOCTh COOBITUS, CIIY4allHbI BBIOOpP, OMBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMU,

- BBIYHCIIATh BEPOSTHOCTH COOBITUH Ha OCHOBE IOZCYETa
YHciia HCXOJI0B.

pabor.

TekcToBble 3aaun

- Pemath HecoKHBIE TEKCTOBBIE 3a/1a4M Pa3HbIX THIIOB;

- aHAJIM3MPOBATH YCJIOBUE 3aJayd, MPH HEOOXOIMMOCTHU
CTPOUTH JIJIS €€ PEIICHUs MaTEMaTUYECKYI0 MOJIENb;

- TIOHMMAaTh M UCIHOJB30BaTh sl pEIICHUs 3ajadu
uH(pOpMallMIO, TPEACTABIEHHYI0 B BHUJAE TEKCTOBOM H
CHUMBOJIBHOHM 3alucH, cXeM, TaONHWL, Juarpamm, rpadukos,
PHUCYHKOB;

- JIECTBOBATh IO AJITOPUTMY, COAEPXKAILEMYCS B YCIOBHUHU
3a/1a4i;

- MHCIIOJIb30BaTh JIOTUYECKUE PACCYKIEHUS NIPHU PpEIICHUU
3a]a4u;

- paboTaTh C M30BITOUYHBIMU YCJIOBUSIMH, BBIOMpas M3 Bcel
uH(pOpMalny, 1aHHbIe, HEOOXOUMBIE JJIs PEeLICHUs 3aauu;
- OCYIIECTBIISITh HECJIOXKHBIN 1epe0op BO3MOMXKHBIX PEIICHHH,
BbIOMpass W3  HUX  ONTUMalbHOE 1O  KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM B yCIOBUHU;

- QHAJIM3UPOBATH U MHTEPIIPETUPOBATH MMOTYYE€HHbIE PEIICHUS
B KOHTEKCTE YCJOBUS 33Jayd, BBIOMpATh pELICHHS, HE
IIPOTUBOpEYAIIE KOHTEKCTY;

- pemarb 3aJaud Ha pacdeT CTOMMOCTH TOKYIOK, YCIYT,
MOE3/10K U T.IL.;

- pewmatb HECIOXKHBIE 3aJauM, CBSI3aHHBIE C JIOJIEBBIM
ydyacTUEM BO  BJaJeHUH  GUPMOHM, TPEeANpHUsITHEM,

[IpoBenenue mpakTUYECKUX
3aHSITHMN.

3amuTa npakTU4ecKux padoT.
AHanm3 pe3yabTaToB
MPOBEJICHHS MPAKTUYECKUX
pabor.

28




HEJBM)KUMOCTBIO;

- pemiaTth 3aJa4d Ha MPOCTHIC MPOLEHTHI (CUCTEMBI CKUIOK,
KOMHUCCHHM) M Ha BBIUUCICHHUE CIOXKHBIX IPOLIEHTOB B
Pa3IMYHBIX CXeMaX BKJIA/IOB, KPEAUTOB U UTOTEK;

- pelaTh IPaKTHYECKHUE 3a/1a4u, TPEOYIOIINe NCIOIb30BaAHUS
OTPHIIATENIbHBIX YHCEI: Ha OINpeNeIeHHuEe TeMIIepaTyphl, Ha
orpeziesieHue MOJIOKEHUS Ha BpEMEHHOM ocH (0 Hallei 3psl
U TI0CJIC), Ha JIBM)KCHUE ICHEKHBIX CPENICTB (MPUXO/pacxon),
Ha OIpe/ieJIeHHe ITyOUHbI/BBICOTHI U T.I1.;

- WCIONB30BaTh IMOHATHE MacmTada A HaXOXKICHHUS
paccTosSHUM U JIJIMH Ha KapTax, IUIaHaX MECTHOCTH, MJIaHaX
NOMEIICHUH, BEIKPOHKaX, IpU paboTe Ha KOMITBIOTEPE U T.I1.

I'eomerpus
- OmepupoBarh Ha 0a30BOM YpOBHE TMOHSATHIMHU: TOYKa,

npsiMasi, TUIOCKOCTh B IPOCTPAHCTBE, MapalIeNbHOCTh |
NEePIEHANKYIISIPHOCTD MPSIMBIX U THIOCKOCTEIH;

- pacrio3HaBaTh OCHOBHBIC BHJbl MHOTOTPaHHHUKOB (TIpU3Ma,
UpaMu/JIa, NPSIMOYIOJIbHBIN Napajuieenunes, Kyo);

- 1300paXkaTh N3ydaeMble GUTYpHI OT PYKH U C IPUMEHEHUEM
MPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB;

- ngenath (BBIHOCHBIC) IUIOCKHE YEpPTEXKH U3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (PUTYD: BH]I CBEPXY, COOKY, CHU3Y;

- uW3BJeKaTh  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeXax M
pHCYHKaX;

- MPUMEHATH TeopeMy [Iudaropa npu BEIYUCICHIH 3JIEMEHTOB
CTEPEOMETPUYECKUX (PUTYD;

- HAXOJIUTh 0O0BEMBI U IIIOMIAIN TOBEPXHOCTEH MPOCTEHIITNX
MHOT'OI'PaHHHUKOB C IPUMEHEHUEM (hopMy;

- pacmo3HaBaTh OCHOBHBIE BHUJBI TeNl BpamieHus (KOHYC,
WIMHAP, chepa U map);

- HAXOIUTHh 00OBEMBI U TIIOUIAIN TOBEPXHOCTEH MPOCTEHIINX
MHOT'OI'PaHHHMKOB U TeJl BpallleHHsl ¢ IPUMEHEHHEM (OpMYIL.

[IpoBeneHune npakTHUECKUX
3aHATHI.

3amura NpakTH4ecKux pador.
AHanus pe3ynbTaToB
IPOBEICHUS MPAKTUUECKUX
pabor.

BekTopsl 1 KOOPJIMHATEI B IPOCTPAHCTBE

- OnepupoBaTrh Ha 0a30BOM YpPOBHE IMOHSATHEM JI€KapPTOBBI
KOOPJMHATHI B IPOCTPAHCTBE;

- HaxOJMTh KOOPAMHATHI BEPUIMH Ky0a M NPSMOYTOJIbHOIO
napajuleenue1a

[IpoBeneHne NpakTUYECKUX
3aHATUN.

3aiuTa NpakTUYecKux padoT.
AHanus pe3ynbTaToB
MIPOBEJICHUS IPAKTUYECKUX
pabor.

3HATh:

DJIEMEHTbI TEOPUH MHOKECTB U MaTeMaTUYECKOH JIOTUKH

- TIOHATHUS: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXKECTBO, TepeceyeHre U OOBeAUHEHHE MHOXECTB,
YHCJIOBBIE MHOKECTBA HAa KOOPAMHATHON NPAMOH, OTPE3OK,
WUHTEpBA;

- TOHATUA: YTBEPXKACHHE, OTPULIAHUE  YTBEPXKICHUS,
UCTUHHBIE U JIOXKHBIE YTBEpPXKJCHHUS, MPHUUMHA, CIIEICTBHE,
YaCTHBIN clTy4ail 00IIero yTBEep:KIeHHs, KOHTPIPUMED;

- KakuM 00pa3oM HaxoJsaTcsl mepecedeHus U 00beIUHEHUs
JIByX MHOXECTB, ITPEJICTABICHHBIX IpaUuecKy Ha YUCIOBOU

[IpoBenenune mpakTUYECKUX
3aHIATHH.

3aiuTa npakTUYeckux padoT.
AHanu3 pe3ynbTaToB
MPOBEACHUS TPAKTUUECKUX
pabor.
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MIPSMOI;

- KakuM 00pa3oM CTPOUTCS
MOJIMHO>KECTBO YHCIIOBOTO
HpOCTefILHI/IMI/I YCJIOBUSMU,

- KakuM 00pa3oM pacHo3HAIOTCS JIOKHBIE YTBEPIKICHUS,
OH_II/I6KI/I B PACCyXJCHUAX, B TOM YUCIIC C HCIIOJIBL30BAHUCM
KOHTPIIPUMEPOB.

HAa YHUCJIOBOM MPSIMOM
MHOK€ECTBA, 3a/laHHOE

Yucna v BeIpakeHUs

- MOHATHSL: 1I€JI0€ YHUCIIO0, NEIIMMOCTh YHMCEN, OOBIKHOBEHHAs
npoOb,  gecaTuuHas  ApoOb,  palMOHAIBHOE  YHUCIIO,
OpUOJIMKEHHOE 3HAYeHHME 4Mcia, 4acTb, J0Js1, OTHOILIECHUE,
IIPOLIEHT, IOBBIIIEHUE W IIOHWKEHUE Ha 3aJaHHOE YHCIO
IPOLIEHTOB, MacIlTao;

- TOHATHA: JorapupM UUCIA, TPUTOHOMETPUUECKAs
OKPYXXHOCTb, TIpajycHas Mepa yrja, BEJIMYMHA YIJa,
33IaHHOTO0 TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH,
CHUHYC, KOCHHYC, TAHI'€HC W KOTAHI'€HC YIJIOB, MMEIOIINX
IIPOU3BOJILHYIO BEJIMUHHY;

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

- Kak BBINOJIHATh HECJOXKHbIE MPeoOpa3oBaHUs YMCIOBBIX
BBIPKEHUH, COAEpKAIIMUX CTEIEHH Yucell, MO0 KOPHU W3
qucel, 100 JorapudMbl YUCEIT;

- KaK CPaBHUBATH PAIlOHAIBHBIC YHCIIa MEXY COOO;

- KaK OLICHMBAaTb M CPABHUBATH C PALlMOHAJIbHBIMU YHCIAMU
3HAQYECHMUS LEJIBIX CTENEHEW 4Yucel, KOpHEH HaTypajabHON
CTETIEHHU U3 YHCEJI, JOrapu(MOB YHCENI B IPOCTHIX CIIydasx;

- CIocoObl M300pa)keHHsl TOYKAaMH Ha YHCIOBOW MpsIMOU
LIeJIbIE U pAl[MOHAJIbHBIC YHCIIA;

- CIocoObl M300pa)keHHsl TOYKAaMH Ha YHCIOBOW MpsIMOU
LleNIbIE CTETNEHM YHCEN, KOPHU HATypaJbHOM CTENEHH U3
YHCell, JIOTapu(MBbl YUCEIl B IPOCTHIX CIIydasix;

- KaK BBINOJHATH HECIIOKHBIE MpeoOpa3oBaHUS ILENbIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAKEHU;

- KaK BbIpakaTh B NPOCTEHUIINX CIy4asX U3 PAaBEHCTBA OJHY
NIEPEMEHHYIO Yepe3 APYTHUE;

- KaK BBIYUCIATH B MPOCTHIX CIydyasX 3HAUYEHUS YHCIOBBIX U
OYKBEHHBIX  BBIPDAKCHMH, OCYIIECTBIAA  HEOOXOAUMBIE
MOJICTAHOBKH U NpeoOpa3oBaHMus;

- KaKk M300pakaTh CXEMaTHYECKH yrojl, BEJIMYMHA KOTOPOTO
BbIpaXK€Ha B rpajycax;

- KaK OLICHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHTEHCA,
KOTaHT€HCa KOHKPETHBIX yTJIOB.

[IpoBeneHune NpakTUYECKUX
3aHATHH.

3ammrTa NpakTH4ecKux pador.
Amnanu3s pe3ynbTaToB
MIPOBEICHUS MPAKTHIECKUX
pabor.

YpaBHEHHUS U HEPABEHCTBA

- METO/Ibl pEIICHUS JTMHEHHBIX YPaBHEHUI U HEPABEHCTB,
KBaJPaTHBIX YPaBHECHHUH;

- METOJIbI pelIeHUs TorapuPMUUECKUX ypaBHeHHH BUaa log,
(bx + ¢) = d u mpocreitmux HepaBeHCTB BUaa log, x < d;

- METOJIbI PElIEHNs TTOKA3aTeNbHBIX YPaBHEHNH BHaa a™* =
d (rae d MO>XKHO TIpEACTaBUTH B BHJIE CTETICHH C OCHOBAaHUEM

a) U mpocTelmux HepaBeHCTB Buaa a* < d (rae d MokHO

[IpoBenenune mpakTUYECKUX
3aHIATHH.

3aiuTa npakTUYecKux padoT.
AHanu3 pe3ynbTaToB
MPOBEACHUS TPAKTUUECKUX
pabor.
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IPEJCTaBUTh B BUJIC CTENICHH C OCHOBAHUEM a);

- IPUMEPBl KOpPHEH IPOCTEUIIEr0 TPUTOHOMETPUYECKOIO
ypaBHEHMsI BUJA: Sin X =a, cos X =a, tgx =a,ctgx =a, raea
- Tabnu4HOE 3HAYEHUE COOTBETCTBYIOILEH
TPUTOHOMETPUUYECKON (YHKLIUH.

DyHKIMHU
- IOHATHSL: 3aBUCUMOCTh BEJIMUMH, (DYHKIIHS, apTyMEHT H

3HaYeHue (PyHKINHU, 00JIaCTh ONPE/IeTIeHUs 1 MHOKECTBO
3Ha4YeHUH (PYHKIMH, TpaduK 3aBUCUMOCTH, Tpaduk
¢byHKIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,
BO3PaCTaHME Ha YMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM MTPOMEXKYTKE, HAaUOOJIbIIIee U HAUMEHbIIIEE
3Ha4YeHue (PYHKIUHU Ha YUCIOBOM IIPOMEKYTKE,
nepuoaudeckast GyHKIUs, TIEPHOL;

- IOHATUSA: IpsAMasi U 00OpaTHasi MPONOPLHOHAIBHOCTh
JWHEWHas, KBapaTU4Has, JorapupMuIecKas u
nokasaresabHas (yHKIMH, TPUTOHOMETPHUECKUE (PYHKIUH;

- TpaduKH SJIEMEHTAPHBIX (QYHKIWI: IPSMON 1 00paTHOM
IPONOPLHUOHATIBHOCTH, JIUHEHHOHN, KBaIpaTUYHOM,
JOTapu(pMHUUECKON U TIOKA3aTeNbHON (HYHKIIHH,
TPUTOHOMETPUUYECKUX (YHKLUH;

- CI0COOBI COOTHOIICHUS TPA(UKOB AIIEMEHTAPHBIX
byHKIMI: TpsaMoit 1 0OpaTHOW MPOMOPLUUOHATEHOCTH,
JMHENHOMN, KBaJpaTUYHOH, JIOTapu(PMUIECKON U
HoKa3aTeabHON (YHKIUI, TPUTOHOMETPUYECKUX (PYHKIUH C
dbopMyTamMu, KOTOPBIMU OHU 33J1aHBI,

- KakMM 00pa30M HaxoJIUTh M0 rpaduKy NprOIMKEHHO
3Ha4YeHHs (YHKIWHU B 33/IaHHBIX TOUKaX;

- KakMM 00pa3oM OmnpeAensTh 1o rpaduky cBoiicTa
GyHKIMY (HYJU, TPOMEXKYTKH 3HaKOIIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHBIIHE
3HaueHUs U T.11.);

- IIOCTPOCHHE JCKH30B rpapuKoB ¢byHKLUY,
YIOBJIETBOPSIOUIMX  NPUBEACHHOMY  HAa0Opy  yCJIOBHIA
(MIpOMeXyTKH BO3pacTaHUs/yObIBaHUs, 3HaUeHUE (DYHKIIMU B
3aJJaHHOHM TOYKE, TOYKH SKCTPEMYMOB H T.JI.).

[IpoBeneHune NpaKTUYECKUX
3aHATHH.

3ammTa NpakTHYecKux pador.
Ananu3 pe3ynbTaToB
MIPOBEICHUS MPAKTHIECKUX
pabor.

OJeMEeHTbl MaTeMaTHYeCKOr0 aHaJIN3a

- TIOHSATHUS: MPOU3BOIHAS (YHKIMU B TOYKE, KacaTelbHas K
rpaduky QyHKIUH, IPOU3BOIHAS (PYHKIUH;

- KaK OIpeNeNsITh 3HAaYeHUE MPOU3BOJIHON (QYHKIIMHA B TOUKE
0 M300paKeHHIO0 KacaTelbHOH K rpaduKy, MPOBEICHHON B
STOM TOUYKE;

- CIIOCOOBI PEeLIeHUs HECTOXKHBIX 33/1a4 Ha IPUMEHEHUE CBA3U
MEXIy TMPOMEKYTKAMH  MOHOTOHHOCTH W TOYKaMH
IKCTpeMyMa (YHKLUHU, C OJHOU CTOPOHBI, U MPOMEKYTKAMU
3HAKOTIOCTOSTHCTBA M HYJISIMH TIPOU3BOTHON 3TOM (QYHKITUH - C
JIPYTOM.

[IpoBeneHune NpakTUYECKUX
3aHSITHMN.

3amuTa npakTU4ecKux padoT.
AHanu3 pe3yabTaToB
MPOBEACHUS TPAKTUYECKUX
pabor.
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CratucTuka U BEPOSITHOCTEH,
KOMOMHATOPUKA

- OCHOBHBIC OIUCATEJIbHBIC XapPaKTEPUCTUKH YHCIOBOIO
Habopa: cpenHee apupMeTHIecKoe, MeIuaHa, HauboIbIlIee u
HalMEHbIIIEe 3HAUCHMS;

- TOHATHS: YacTOTa M BEPOSTHOCTh COOBITHS, CIy4alHBIN
BBIOOP, OMNBITBI C PAaBHOBO3MOXKHBIMH  3JICMCHTAPHBIMH
COOBITHSIMHY;

- KaK BBIYHCIIATH BEPOSITHOCTH COOBITHIA Ha OCHOBE TOJICUETa

quciia uCXoa0B.

TCOpHUsa JIOTHKA n

[IpoBeneHune mpakTUYECKUX
3aHATHM.

3amuTa npakTU4eckux padoT.
AHanus pe3ynbTaToB
IPOBEJICHUS MPAKTUYECKUX
pabor.

TekcToBble 3a71aun

- cnocoObl pPelIeHUs HECIOKHBIX TEKCTOBBIX 3aj[ad Pa3HbIX
THUIIOB;

- aHAJIM3 YCJIOBUSA 33Jaud, MPH HEOOXOIMMOCTH MOCTPOCHHE
JUTSL €€ PELICHUS] MaTeMaTUYECKYI0 MOJIEIIb;

- Ui pelIeHus 3aJa4d WHQPOPMAINIO, TPEICTABICHHYIO B
BUJIE TEKCTOBOW W CHUMBOJIbHOM 3amucu, cxeMm, TaOmuil,
Iuarpamm, rpaukoB, pUCYHKOB;

- IIyTU JIEHCTBUS 10 aJTOPUTMY, COJIEPKaEMyCs B YCIIOBUU
3a/1a4i;

- METOJbl HWCIOJB30BaHUS JIOTMUECKUX PACCYXACHUU MpuU
pELIeHNH 3a]1a4H;

- KaKk paboTaTh ¢ U30BITOYHBIMU YCIIOBUSMU, BHIOMpAsi U3 BCel
uHpOpMaILNK, TaHHBIE, HEOOXOAUMBIE JJISl PEHICHUS 3a/1a4H;
- KaK OCYIIECTBISTh HECIOXKHBI mepedop BO3MOXKHBIX
pelIeHn, BbIOMpas U3 HUX ONTHUMAIBHOE IO KPUTEPUSM,
c(hOpMyJIHPOBAHHBIM B YCIIOBHH,

- KaK aHaJu3upoBaTh U MHTEPIPETUPOBATH IOJTyYEHHBIE
peleHns B KOHTEKCTE YCIIOBHS 3ajlaud, BEIOMPATh pelieHus,
HE MPOTUBOPEYAINE KOHTEKCTY;

- COCOOBI PEUIeHUs 331a4l Ha pacueT CTOMMOCTHU MOKYIIOK,
yCIIyT, TIO€3/10K U T.IL.;

- CIocOObI pelIeHUs] HECTOXKHBIX 3aJlaud, CBSI3aHHBIX C
JIOJIEBBIM Y4YacTHEM BO BIAJACHUM (QUPMOH, NMpEANpUATHEM,
HEABM)KUMOCTBIO;

- Kak pemath 3aJaud Ha MPOCTHIE MPOIEHTHl (CHUCTEMBI
CKHJIOK, KOMHCCHH) U Ha BBIYMCIIEHUE CIOXKHBIX MPOIIEHTOB B
Pa3IMYHBIX CXEMaX BKJIAJ0B, KPEIUTOB U UIMOTEK;

- KaKk pewmaTh MpakTUYeCKWe 3ajaud, Tpedyromue
MCIIOJIb30BaHUs

OTPUIATENIbHBIX YHCEN: Ha ONpEJeIeHUe TeMIlepaTypbl, Ha
OIIpEZICNICHUE TIOJIOKEHUS HA BpDEMEHHON OCH (10 HaIlIel dpbl
Y TI0CJIC), Ha JBMIKEHHUE JICHE)KHBIX CPEACTB (MMPUXO0J/pacxo),
Ha ONpezesIeHUEe TTTyOHHBI/BBICOTHI U T.I1.;

- OHATHE MacITada Juisi HAXOXACHUS PACCTOSIHUM U IJTMH Ha
KapTax, IJIaHaX MECTHOCTH, MJIaHaX OMEILIEHUN, BEIKPOMKaX,
pu paboTe Ha KOMITBIOTEPE U T.1I.

[IpoBeneHue npakTHUECKUX
3aHATHI.

3amura NpakTU4ecKux pador.
AHanus pe3ynbTaToB
IPOBE/ICHUS MPAKTUUECKUX
pabor.
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['eomeTpus
- IIOHATHUA: TOYKA, HpSIMaSI, IIJIOCKOCTh B HpOCTpaHCTBC,

NapajuleIbHOCTh M NEPIEHIUKYISIPHOCTh  MPSIMBIX |
IJIIOCKOCTECI;

- OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (IIpHU3Ma, MUpPaMH[A,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

- 1300pakaTh n3ydaeMble GUTYpHI OT PYKH U C IPUMEHEHUEM
IPOCTBHIX YEPTEKHBIX HHCTPYMEHTOB;

- mnpuMeHeHue Teopembl Iludaropa npu BEMHCICHUH
AIIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

- hopmyIBI HAX 0K ICHNST 00BEMOB U ILIOIIA/ICH ITOBEPXHOCTEH
NPOCTEUIINX MHOTOTPAHHUKOB;

- OCHOBHBIC BUBI TEJl BpallleHHus (KOHYC, IIMINHAP, chepa u
map);

- ¢opMynsl 00BEMOB M IUIOHIAJied  IOBEPXHOCTEH
NPOCTEHIIMX MHOTOTPAHHUKOB M TEJI BPAIIICHHUSI.

[IpoBeneHune mpakTUYECKUX
3aHATHM.

3amuTa npakTU4eckux padoT.
AHanus pe3ynbTaToB
IPOBEJICHUS MPAKTUYECKUX
pabor.

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

- IOHATHA ACKAPTOBLBIX KOOPAHUHAT B ITPOCTPAHCTBE;

- KaK HaXO0AUTb KOOPpAWHATLI BEPIIUH KY6a U IPpsAMOYTOJIBHOT'O
napajjiejicnuicaa

[IpoBeneHue npakTHUECKUX
3aHATHIA.

3amura NpakTU4ecKux pador.
AHanus pe3ynbTaToB
IPOBEICHUS PAKTUUECKUX
pabor.

Jluunocmuvie pesynromantol Kpumepuu oyenku Memoowvt oyenku
JIP1-12; - IlpaBusibHOCTH BBIOOpA -BeimonHenune
JIP 19, JIP 20 CHOCOOOB pelIeH s 3a/1a4; | CAMOCTOSATENbHBIX "
JIP 27. JIP 29. JIP 30 - pe3yJIbTaTUBHOCTD KOHTPOJIbHBIX paboT;

uHpOpMaINH;

OOBSCHATH OCHOBHBIE
CBOICTBa, TEOPEMBI,
NpaBUIIa;

- yMEHHE CPaBHHUBATb,
0000111aTh, CTPOUTH
JIOTUYECKHUE

BI)IBO)II)I;
- pa3BUBATh TBOPUYECKUE
CIIOCOOHOCTH.

YMO3aKJIKYCHUA, ACTIATh

I/IH(l)OpMaLII/IOHHOFO IMTOMCKaA, | -BBIIIOJITHCHHUC
YMCHUEC IMPOBOAUTHL OLICHKY pr&)I(HCHHfI, JOMalIHUX

3aJJaHuM;

- yMeHHe pOpMyIUpPOBaTh U | -IOATOTOBKA

MPE3EeHTALNM, JIOKJIAJIO0B,
pedepatos;

- TeKYIIN KOHTPOJb B
¢dbopme: ycTHOTO Ompoca,
3aIUTHI TPAKTHYECKUX
3aJlaHU, TBOPYECKUX
paboT, UHIUBUIYATHHBIX
Y TPYIIOBBIX 3a/IaHUI;

- BBITIOJTHEHUE
MPaKTUYECKUX padoT;

- IPOBEJICHUE
TECTUPOBAHUS
-BBITIOJIHEHUE
AK3aMEHAIMOHHON PabOTHI
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