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1. IlosicHUTeIbHAS 3aIIUCKA
Pabouas mporpamma paszpaboTaHa Ha OCHOBE

- 3akona Poccuiickoii ®enepannu ot 29.12.2012 roma Ne273-03 «O6 obpazoBanuu B PD» (c
NOCJIEAYIOUUMHI U3MEHEHUSAMU U JOTIOJHEHUSMN);

- @enepalibHOr0 KOMIIOHEHTA I'OCYJapCTBEHHOTO CTaHJapTa CPEeIHEro (IIOJIHOr0) OOIIero
o0OpasoBaHus 110 MaTeMaTrke (Mpo(HIbHBINA YPOBEHB);

- IIpumepHoii mporpamMmbl cpeHero (IOJIHOT0) 001Iero o0pa3oBaHus MO0 MaTEMaTHUKE Ha
poUIBHOM YpPOBHE, pEKOMEHI0BaHHON MuHucTepcTBOM 00pa3oBanus u Hayku P® / CoopHUK
HOPMAaTUBHBIX TOKyMeHTOB. Maremaruka / coct. D./1. lnenpos, A.I'. ApkaaseB. — 2-e u3l.
crepeoturt. — M.: Jlpoda, 2008
- IIpukaza MO ot 5 mapra 2004 r. N 1089 00 yrBepxkaeHuu ¢eaeparbHOro KOMIIOHEHTA
rOCYJapCTBEHHBIX O00pPa30BaTEIbHBIX CTAHJAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO OOIIEro H
cpenHero (moHoro) obmiero oopazosanus (B pen. [Ipukazos Munoopuayku PO ot 03.06.2008 N
164, ot 31.08.2009 N 320, ot 19.10.2009 N 427)

- [Ipukaza Munobpuayku P® Ne 1015 ot 30.08.2013 «O6 yrBepxknenuu «llopsinka opranuzanuu
U OCYIIECTBIEHUS 00pa3oBaTeNbHON NEATEIBHOCTH IO OCHOBHBIM 00II€00pa30BaTeIbHBIM
nporpaMMamM — 00pa3oBaTENIbHBIM MpOrpaMMaM HayalbHOTO, OOIIEro, OCHOBHOTO OOIIEro u
CpeaHero oomero 0opa3oBaHusy;

- IlocranoBnenus ['maBHoro l'ocynapcTBeHHOro caHutapHoro Bpada Poccuiickont @enepannu
«O6 yrBepxkaennn Canllun 2.4.2821-10 «CaHuUTapHO-3MHIEMHOIOTHYECKHE TPeOOBaHUS K
YCIIOBHSIM W OpPTraHM3alUU OOy4YeHHs B 00IIE00pa3oBaTENbHBIX YUYpPSKISHHIX» oT 29.12.2010
Nel89;

- Ilpukaza MunucrepctBa oOpazoBanus u Hayku P® ot 31 mapra 2014 r. Ne 253 "OO6
VTBEpXKACHUM (peiepalibHbIX TMepeuHeld YueOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K
UCIONIB30BaHUI0O B 00pa3oBaTeIbHOM  Mpolecce B  00pa30BaTENbHBIX  YUPEKICHHSIX,
peanusyromux  oOpa3oBaTeiabHble  MPOrpaMMbl  OOIIEr0  O0pa3oBaHMS M HMMEIOIINX
rOCYJapCTBEHHYIO aKKPEAUTAIINIO";

- Ilpukaza MunoOpnayku Poccun Ne 576 ot 8 wutons 2015 r."O BHeceHMM H3MEHEHUI B
denepanbHbIl NepeueHb Y4YEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAaHUIO IPU peaTu3aluu
UMEIOIUX TOCYAapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeIbHBIX IPOrpaMM Ha4aJlbHOTO OOIIEro,
OCHOBHOTI'O OOIIIEro, CpeHEro odIero o0pa3oBaHus, YTBEpPKIECHHBINH MpUKa30M MUHHUCTEpPCTBA
oOpa3oBanus 1 Hayku Poccuiickoii ®@eneparun ot 31 mapra 2014r"

-[Ipuxaza Muno6pnayku Poccun ot 26.12.2013 N 1400 (pen. ot 07.07.2015) "O6 yTBepkaeHuu
[Topsinka TIpOBEAECHHS TOCYAApPCTBEHHOM MTOTOBOM aTTECTAllMM 1O  0Opa30BaTEIbHBIM
mporpammam CpeaHero ooiero oopasopanus"

-IIpukaza Munobpuayku Poccum ot 16.01.2015 N 9 "O BHecenuu usmenenuin B Ilopsiiok
MPOBEJCHUSI TOCYJApCTBEHHON MTOrOBOM arTecTali IO 0O0pa30BaTeIbHBIM MpOrpaMMaM
cpenHero ooOmero oOpa3oBaHUS, YTBEP)KIEHHBIM NpukazoM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit deneparyu ot 26 nexadbps 2013 r. N 1400" (3apeructpupoBaHo B MuHiocte
Poccun 30.01.2015 N 35794)

-[Ipuxa3a munuctepcTBa oOpasoBanusi OpenOyprckoit oomactu Ne 01-21/1814 ot 12.08.2015 1.
«O MOArOTOBKE K WTOTOBOHM aTrTecTaluu OOydyarommxcs 00IieoOpa3oBaTeNbHBIX OpTraHU3aINii
obmactu B 2015-2016 yueOHOM TOTY»
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- [Ipukaza MunuctepcrBa obpazoBanusi OpenOyprckoit obmactu ot 13.08.2014 Ne 01-21/1063
«O0 yTBepKJIEHHH PErHOHAIBHOTO 0A3MCHOrO y4yeOHOro IUIaHa U MPUMEPHBIX Y4EOHBIX IJIaHOB
uis  o0meo0pa3oBaTeNbHBIX yupexkaenuid OpeHOyprckoi obsactu» (B peJakiUH IpHUKas3a
MunucreperBa oopaszoBanus Openoyprekoit odactu ot 6.08.2015r 3 01-21/1742)

- PerunonanpHoro 6a3ucHoro yueOHOro rjiaHa;

- VYcraa MyHunumnaibHOro o001e00pa3oBaTeaIbHOr0 OIKETHOrO yupexkaeHus «CpemaHss
obmeoobpazoBarenbHas mkosia Ne2 r. Conb-Mnenka» OpeHOyprckoi obiacTu;

- O6pazoBarensHol iporpaMmbl MOBY «COIL No2y;

- [Tonoxxenuss MOBY «Cpennsisi obmieodpazoBarenbHas mkojga Ne2y «O cTpyKType, HOpsIKe,
pa3paboTke W YTBEpKIEHHUS padOYMX MpPOTrpaMM YUeOHBIX KYypCOB, MPEIMETOB, IUCIUTUIMH
(Momyrneii) 00pa3oBaTEIbHOIO YUYPEXKICHUS, PpEAU3YIoIero o0pa30BaTEeNbHBIE MPOrPaMMBI
o011ero 0opa3oBaHuUs»;

- Yuebnoro miaana MOBY «COII Ne2 r. Conp-Uneuka» Opendyprckoii oonactu Ha 2016-
2017 y4eOHpI# TO/I.

2. O0mas xapakrepucTUKa Y4eOHOI0 nmpeamera

B nmpoduibHOM Kypce conepikaHue oOpa3oBaHHs, MPEACTABIEHHOE B OCHOBHOM IIKOJE,
pa3BuBaeTcs B CIEAYIOIINX HAIIPABICHUAX !
- CcHCTEeMaTru3alMs CBEIEHUM o0 uuciax; (OpMUPOBAHHE INPEJCTABIECHUNH O pPACIIMPEHUU
YUCIOBBIX MHOKCECTB OT HATypaJIbHBIX 0 KOMIUJICKCHBIX KaK CHOCO6€ IMOCTPOCHUSA HOBOI'O
MAaTCMAaTUYCCKOro arimapara Ajid pCIICHHA 3aJad OKPYKArMero MHpa M BHYTPCHHUX 3aaad
MAaTCMaTUKH,; COBCPIICHCTBOBAHUC TCXHHUKHU BLI‘IHCJ'IGHPIFI;
- Pa3sBUTHUC MW COBCPIICHCTBOBAHHC TCXHHKH anre6panquKI/IX Hp606p8.30BaHI/II7I, PCUICHUA
YpPaBHEHUM, HEPABEHCTB, CUCTEM;
- CUCTCMaTU3alludg W paCHIMPCHUC CBeI[eHI/Iﬁ (6] (I)YHKI_[I/IHX, COBCPIICHCTBOBAHUC rpaq)nqecxnx
YMeHHfI, 3HAaKOMCTBO C OCHOBHBIMH HICAMU U MCTOJaMHU MaTEMAaTHUYCCKOI'O aHalli3a B O6’I)€MC,
MO3BOJIAIOIIEM HCCIIEIOBaTh dJIEMEHTapHble (YHKIIMM U pellaTh MPOCTEHIINE TeOMETPUUYECKHE,
¢buznueckue u Ipyrue NpukiaaHble 3a1auu;
- paciIMpeHHe CUCTEMBbl CBEIIEHHUN O CBOWCTBAxX IJIOCKUX (UTYp, CUCTEMAaTUYECKOE U3YyUEHUE
CBOMCTB MPOCTPAHCTBCHHBIX TCJI, Pa3BUTUC Hpe)lCTaBJ'IeHI/Iﬁ 0 FTCOMCTPUUICCKUX U3MCPCHUAX,
- Pa3sBUTHUC Hpe,Z[CTaBHeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMCPHOCTAX B OKPYIKAIOLIEM
MUDE;
- COBCPHICHCTBOBAHUC MATCMATHYCCKOI'O0 pPAa3BUTHUA OO0 YPOBHS, ITO3BOJIAKOIICTO CBO6OI[HO
IPUMEHSTh U3y4eHHbIe (aKThl U METOABI NPU PEIICHUH 33/1a4 U3 pa3IMuHBIX pa3JesoB Kypca, a
TAKXE UCIIOJb30BATh UX B HCCTAHAAPTHBIX CUTYyallUAX;
- (opmupoBaHue CIOCOOHOCTH CTPOUTH W UCCIIENOBATH MPOCTEHIIINE MAaTEMAaTHYECKUE MOJIETH
IpU pEIIeHWH NPUKIAIHBIX 33/]a4, 337a4 M3 CMEXKHBIX IUCHMIUIMH, YriyOleHue 3HaHuil 00
0COOEHHOCTSIX IPUMEHCHUA MAaTEMATHYCCKUX MCTOJO0B K UCCIICAOBAHUIO ITPOLECCOB U SIBJICHUH B
NpUpPOJIe U OOIIECTBE.

Hesan
W3ydyeHne MareMaTWKM B CTapiiedl mkoile Ha MNpoQHUILHOM YypOBHE HAMpaBICHO Ha
JOCTHKEHHE CIEAYIOUINX LETei:



- (opmupoBaHue TpeCTaBICHUN 00 HAEIX U METOJaX MaTeMaTHKH; O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEICTBE MOJICTUPOBAHUS SIBJIICHUM U MIPOLIECCOB;

- OBJIaJIeHHE YCTHBIM U MHUCbMEHHBIM MAaTEMAaTUYECKUM SI3bIKOM, MAaTEMAaTUYECKUMH 3HAHUSIMU
U YMCHHSIMH, HEOOXOMMBIMU JJII H3yYEHUS IIKOJIbHBIX €CTECTBEHHO-HAYUYHBIX TUCIUIUIAH, JUIS
MPOJOHKEHUSI 00pa30BaHUs M OCBOCHHS U30paHHOW CIEIMAIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JOTHMYECKOrO MBIIUICHUS, AJITOPUTMUYECKONW KYJIbTYpbI, MPOCTPAHCTBEHHOIO
BOOOpa)KEHUsI, pa3BUTHE MATEMAaTUYECKOTO MBIIUICHUS] U UHTYUIIMH, TBOPUECKUX CIIOCOOHOCTEH
HAa YypOBHE, HEOOXOIMMOM JJisi TMPOJOJDKEHUS 00pa3oBaHUs M IS CaMOCTOSTEIbHON
NESTENIbHOCTH B O0JIaCTH MaTeMaTUKH M €€ MPWIOKEeHUH B Oyaymiedl mnpodeccruoHaibHOU
JESTEIIbHOCTH;

- BOCIIMTAHHE CPEJICTBAMU MAaTEMATUKH KYyJbTYpbl JUYHOCTH: 3HAKOMCTBO C MCTOpUEH
pa3BUTUSL MaTeMaTUK{, SBOJIOLMEH MaTreMaTHUYecKHX U, MNOHMMaHUE 3HAYMMOCTHU
MaTEeMaTHKH JUIsl 00LIECTBEHHOT'O IIporpecca.

OO0mey4yeOHbIe YMEHHS, HABBIKH U CIIOCOOBI 1eATEJbHOCTH

B xone nzyueHust MaTeMaTHKH B MIPO(UIBHOM Kypce CTapIleil MIKOJbl yYalluecs: IPOoA0IKAIOT
OBJIQJICHUE DPA3HOOOPA3HBIMH CIIOCOOAMHU JESTEIHHOCTH, MPHOOPETAIOT M COBEPUICHCTBYIOT
OIIBIT:

- NPOBEICHUS JIOKA3aTENbHBIX PACCY)KICHH, JIOTHYECKOrO0 OOOCHOBAaHHS BBIBOJIOB,
UCIIOJIb30BAaHUs PA3JIMYHBIX S3BIKOB MATEMAaTHKW JUI1 WUIIOCTPALMM, WHTEPIPETALNH,
apryMeHTalluu U J10Ka3aTelbCTBa;

- pellIeHus LIMPOKOro Kjacca 3ajad U3 pas3iIudHbIX pa3JesioB Kypca, IOUCKOBOM U TBOPYECKOU
JESATEIIBHOCTH NIPU PELICHUH 3a]1a4 ITOBBIIIEHHOM CJI0)KHOCTH U HETHUIIOBBIX 33/1a4;

- IUIAHMPOBAHUS U OCYILIECTBJICHHUSA QJITOPUTMHYECKON [EATEIBHOCTH: BBIIOJHEHUS U
CaMOCTOSITEJIBHOIO ~ COCTaBJICHUs  ANTOPUTMUYECKHX IPEANMCAHUNM M HMHCTPYKIMM Ha
MaTeMaTUYeCKOM MaTepHualie; UCIOJb30BaHUS M CaMOCTOSITENIBHOIO COCTaBJICHHUS (PopMysn Ha
OCHOBE O0OOIIEHMS] YaCTHBIX CIIYy4aeB U pPEe3yJbTaTOB IKCIEPUMEHTA; BBIIOJIHEHUS PAcUETOB
IIPAaKTHYECKOr0 XapaKTepa;

- IIOCTPOEHUs U UCCIEIOBAHHUS MATEMATHUYECKUX MOJIENECH Ul ONHUCAHUSA M peLICHUs
NPUKIAIHBIX 3a7ad, 3a7ad U3 CMEXKHBIX JUCLMIUIMH W PEAIbHOM JKU3HU; NPOBEPKU U OLEHKU
pe3ysbTaTOB CBOEH pabOThI, COOTHECEHHS UX C MOCTaBJIECHHOW 3ajayei, ¢ TUYHBIM KHU3HEHHBIM
OIIBITOM;

- CaMOCTOSITENIbHOW paboOThl C MCTOYHMKAMM HWHGPOpMAlMM, aHaiu3a, OO0OOIIEeHUs U
CUCTEMAaTH3alMH [T0JIy4€HHON UH(pOpMAaLK, UHTETPUPOBAHUS €€ B JINYHBIN OIbIT.

3. MecTO y4eOHOro npeaMera B y4eOHOM IIaHe
Cornacao ®eaepanbHOMy 0a3UCHOMY Y4eOHOMY IUIaHY JJIsi 00pa30BaTEIbHBIX YUPEKICHHUI
Poccuiickoit @enepanmu s 00g3aTeNbHOTO M3YYEHUsT MAaTeMaTUKU Ha JTale CpPeaHero
(momHOTO) 001IeTO 0Opa3oBanus oTBoANTCS 414 yacoB u3 pacuera 6 yacoB B Hezento (210 gacos
B 10 kmacce u 204 gaca B 11 kitacce)



Kuaacces |[Ipeamersl MmaTemaTudeckoro| KoaunvecrtBo yacoB Ha | KoamnuecTBo yacos

HHUKJIA CTYNEHH CPeIHEro B HeJleJ10
(mos1HOTO0) 001IET0
o0pa3zoBaHus
Paznen maremaTrku
«AnreOpa 1 Hayayia aHaJIu3a 35-4 =140 4
10 Pasnen MareMaTuku
«["eomerpus» 35-2=170 2
Paznen maremaTrku
«Anrebpa 1 Havajga aHAJIU3a» 34-4 =136 4
11 Paznen maremaTuku
«"eomeTpusi» 34-2 =068 2
Bcero 414

4, Cogepxanne yueOHOr0 nmpeaMera
YucsioBble U OyKBeHHBbIE BbIpaxenus (70 41)

Henumocth menbix uyucen. Jlenenne ¢ octatkom. CpaBHeHus. Pemenue 3agaud ¢
LICJIOYHCIICHHBIMU HEU3BECTHRIMH.

Komnnekcueie uncna. ['eomerpuueckas HHTEpIpeTalys KOMIUIEKCHBIX Yncell. JelicTBUTEIbHAS
M MHHMas 4YacTh, MOJYJb H apryMEHT KOMIUIGKCHOTO uwWcia. AureOpandeckas u
TPUTOHOMETpHYECKass (POPMBI 3alMCH KOMILICKCHBIX 4YuCel. Apu(MeTHUeCKUe ICUCTBUS HaJ
KOMIUIEKCHBIMH YHCJIaMU B pa3HbIX ¢opmax 3anucu. KOMIIIEKCHO CONpSOKCHHBIC YHCIA.
BO3BEJICHUE B HATYypaJbHYIO cTeneHb (popmyna Myaspa). OcHOBHasI TeopeMa areOpsbl.

MHoOrouwieHsl OT OJHOW NEPEMEHHOU. JleNMMOCTh MHOTOYIEHOB. Jle€HME MHOIOWIEHOB C
ocTtaTkoM. PainvoHanbHbIe KOPHU MHOTOWIECHOB C LIeTbIMH KodduimentamMu. Pemienue memnbix
anreOpandeckux ypaBHeHuil. Cxema ['opHepa. Teopema besy. Uucno kopHell MHOTOWIEHA.
MHoroueHsl OT JABYX IMEepeMEHHBIX. DOPMYNbl COKpPAIIEHHOTO YMHOXEHUS I CTapIInux
creneHedd, OuHoM HproToHa. MHOTOWIEHBI OT HECKOJBKHX TEPEMEHHBIX, CHUMMETPUUYECKUE
MHOTOUWICHEI.

Kopens crenenu nm > 1 u ero cBoiictBa. CTeneHb ¢ pallMOHAIbHBIM MOKA3aTEeNIEM U €€ CBOMCTBA.
[lonsTHE O CTemeHU C ACHCTBUTEIBHBIM MoKa3areneM. CBOMCTBA CTENCHH C ACHCTBHUTECIbHBIM
MOKa3aTeeM.

Jlorapudm umcma. OcHoBHoe morapudmuueckoe ToxkAecTBo. Jlorapudm mpousBeneHus,
YaCTHOTO, CTEMEHU; NIePexo/l K HOBOMY OCHOBaHHIO. J[eCATUYHBINA U HATypaidbHBIN JOrapudMsI,
9HCIIO €.

[IpeoOpa3zoBanmsi BEIpaXKCHHH, BKIFOYAIONTNX apuU(PMETHIECKUE ONEpaIllH, a TAKXKe OINepaluu
BO3BEJICHUS B CTENEHB U JIOTapru(MUPOBAHUS.

Tpuronomerpus (38 )

Cunyc, KOCHHYC, TaHT€HC, KOTaHI€HC NMPOU3BOJILHOrO yria. Paguannas mepa yrma. Cunyec,
KOCHHYC, TAaHI€HC M KOTaHreHc uuciia. OCHOBHBIE TPUTOHOMETpUYECKHE ToXkKAecTBa. DopMyIibl
npuBefeHns. CUHYC, KOCHHYC M TaHT'€HC CYMMBbI U Pa3HOCTU JABYX yrioB. CHHYC M KOCHHYC
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nBoiHOro yria. @opMynsl mosioBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPHUUECKUX
(GyHKUMH B TpPOHM3BEACHUE W TMPOU3BEJCHHUS B CyMMY. BbIpa)keHHE TPUTOHOMETPUYECKHX
(GyHKUMH dYepe3 TaHIEHC IOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHusi TPUTOHOMETPHUYECKUX
BBIPAKCHU.

[TpocTeiiine TPUTOHOMETPUYECKUE ypaBHEHHUA. PelleHus TpUTOHOMETPUYECKUX YpPaBHEHUM.
[Tpocreiine TPUrOHOMETPUYECKHE HEPABEHCTBA.
ApKcuHYC, apKKOCUHYC, apKTAHI€HC, apKKOTaHI'€HC YHCJIA.

®yukuuu (30 4)

Oyuknun. O61acTh ompeseleHuss ¥ MHOXKecTBO 3HaueHui. ['paduk dynknmuu. IToctpoeHue
rpadukoB (QYHKIUH, 3aIaHHBIX Pa3TUYHBIMU criocoOamu. CBoicTBa (PyHKIHIA: MOHOTOHHOCTD,
YETHOCTh M HEUYETHOCTh, MEPHOAMYHOCTH, OTPAHUYCHHOCTH. I[IpOMEKYTKM BO3pacTaHus U
yObIBaHUs, HauOOJIbIIIEe M HAMMEHBIIIEE 3HAUYCHHSI, TOUKH IKCTpeMyMa (JIOKQJIIbHOTO MakCHMyMa
u MuHuMmyMma). Beimyknocts ¢ynkuuu. ['paduyeckas wuntepnperanus. I[lpumepst ¢yHk-
[[MOHATIBHBIX 3aBUCUMOCTEN B PEATbHBIX MPOIECCaX U SIBICHUSX.

Cnoxnass ¢yHkius (kommosuuusi ¢yHkuil). B3aumHo o6patnaeie Qynknun. O6nacth
ompezeneHuss W 00nacTb 3HaueHW oOpatHoW ¢yHknuu. ['padux obOpaTHONH GYHKIUH.
Haxoxnenne ¢pyHKImMu, 0OpaTHON TaHHOM.

CrenenHast GyHKIUS C HATYpaJbHBIM ITOKa3zarejeM, e€ CBOMCTBa W rpaduk. BepTukanbHbie 1
TOPU30HTANIbHBIE ACUMIITOTHI TpaduKoB. ['paduku TpoOHO-TUHEWHBIX (YHKITHIA.

Tpuronomerpudeckue GYHKIIUU, UX CBOWCTBA U TPaQUKH, NIEPHOINIHOCTH, OCHOBHOU TICPHO/I.
OOpatHbie TpUroHOMeTpuUYecKre GyHKIIMHI, UX CBOWCTBA U TPapUKU.

[TokazarenbHas QyHKIMS (PKCIIOHEHTA), €€ CBOICTBA U IpaduK.

Jlorapudmuueckas GyHKuuUsA, €€ CBOWCTBA U rpaduK.

[IpeoOpa3oBanus TpaduKOB: NapauIeIbHBIA MEPEHOC, CHUMMETPHUS OTHOCHTEIHHO Oce
KOOpJMHAT U CHMMETPHUS OTHOCHUTEIBHO Hadajaa KOOPJIUHAT, CAMMETPHS OTHOCHTEIHLHO TIPSIMON
y = X, PacTsSHKEHUE U C)KAaTHE BJIOJIb OCEH KOOPIMHAT.

Hauana matemaTH4eckoro anajin3sa (38 u)

IlonsaTne o mpenene nociepoBarenbHocTH. CyllecTBOBaHHME —IpeAeia MOHOTOHHOM
OTPaHUYEHHOM MOCIEAOBATENBHOCTU. JIMHA OKPY)KHOCTH M IIIOIIAAb Kpyra Kak Ipezelibl
nocienoBarenbHOCcTel. beckoHeuHO yObIBarolias reoMeTpuyeckas Mporpeccus M ee cyMmma.
TeopeMsl 0 npezenax nocienoBareabHoCcTe. [lepexon K npeaenam B HEPABEHCTBAX.

[TonsiTHe 0 HenpepbIBHOCTU (GYHKUIMU. OCHOBHBIE TEOPEMBI O HENTPEPHIBHBIX (DYHKIIMSX.
[Tonsitue o npenene ¢pynknuu B Touke. [loBeaenue ¢pyHkimii Ha 6ECKOHEUHOCTH. ACUMIITOTHI.

[TonsiTe o mpous3BOAHON (QYHKUMH, PU3NYECKUH M T€OMETPUUECKUH CMBICT MPOU3BOAHOM.
VYpaBHeHMe KacaTeabHOU K rpaduky GyHKIUY.

IIpon3BOgHBIE CYMMBI, Pa3HOCTH, NPOU3BEACHUS M YacTHOro. IIpom3BoaHBIE OCHOBHBIX
alieMeHTapHbIX QyHKUuUi. [IponsBoaHbIe Cl0XHOM 1 oOpaTHON (pyHKIMI. BTOpas npousBoHast.
[IpumeHeHHe TNPOM3BOAHONM K HCCIENOBaHMIO (YHKIMA M TOCTPOCHHIO TPa(UKOB.
Hcrnonbp3oBaHue MNPOU3BOAHBIX IIPU PELUICHUH YPAaBHEHUNM W HEPABEHCTB, IIPU PELICHUU
TEKCTOBBIX, (PU3NYECKHX U N€OMETPUYECKHX 3a]lad, HaXO0XIEHUH HauOOJbIINX M HAMMEHBIINX
3HAYEHHM.



[Tnomanp kpuBonMHEHHON Tpaneuuu. [lonstue 06 onpeneneHHoMm unterpane. IlepBoodpasHasi.
[TepBooOpazubie neMeHTapHbIX (yHKIMA. [IpaBuia BeIYMCIEHHS TepBOOOpa3zHbIX. Popmyna
Herorona-Jleitbuuna.

[IpumMepbl UCHONB30BaHUS NPOM3BOTHOW JUIS HAXOXKACHHUS HAWIYYIIErO pEUICHUs B
NPUKIAJHBIX 3a7adax. HaxoxaeHwe ckopocTd Ui Ipolecca, 3aJaHHOro (GopMmysiol wuiu
rpadukom. [IpuMeps! npuMeHeHus MHTerpaia B pu3uKe U reomeTpun. Bropas npousBoHas u ee
(bu3n4eckuii CMbICII.

YpaBHenusi u HepaBeHnctTna (80 u)

Pemienne panuoHaNbHBIX, IOKA3aTENbHBIX, JOrapu(MUYECKUX YpPAaBHEHHUH M HEPaBEHCTB.
Pemenune nppannoHalbHbIX U TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.

OCHOBHBIE TIPUEMBI PELICHUS CHUCTEM YpaBHEHMIA: IMOJICTAHOBKA, alre0OpandyecKkoe CIOKEHHE,
BBCJICHUE HOBBIX IIEPEMEHHBbIX. PaBHOCWIBHOCTH ypaBHEHHUH, HEPABEHCTB, cUCTeM. PemieHue
CUCTEM ypPaBHEHHUH C JBYMsI HEU3BECTHBIMM IIPOCTEUIINX TUIOB. Pelenne cucteM HEpAaBEHCTB ¢
OJIHOM NEpEMEHHOM.

Jloka3zarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apHU(QMETHYECKOM U CpeAHEM
TFEOMETPUYECKOM JIBYX YHCE.

Hcnonp3oBanue CBOWCTB M TrpadukoB (QYHKIUH NpHU pEIICHHUH ypPaBHEHWH W HEPABEHCTB.
Meton uHTepBasioB. M300pakeHME Ha KOOPAMHATHOM IIJIOCKOCTU MHOXECTBA PELICHUM
YpaBHEHU U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JUI PELICHUs COAEPIKATENIbHBIX 3a1a4 U3 PAa3JIMYHBIX
oOnacTeil HayKH U NpakTUKU. MHTeprperanus pe3ynbTara, yueT pealbHbIX OrpaHHYEHHH.

DJieMeHThl KOMOMHATOPUKH, CTATUCTHUKH U TeOPUHU BeposiTHOcTel (20 1)

Tabnuunoe u rTpaduyeckoe NPENCTaBICHUE MAHHBIX. YUCIOBbIE XapaKTEPUCTHKU PAIOB
JTAHHBIX.

[ToouepenHblii 1 OJHOBPEMEHHBIN BBIOOP HECKOIBKUX 3JEMEHTOB W3 KOHEYHOTO MHOXECTBA.
®opMynbl YHCIIa TIEPECTAHOBOK, COUYETAaHUM, pa3MenieHui. PernieHne KOMOMHATOPHBIX 3ajad.
®opmyna Ounoma Hpiorona. CpoiicTBa OMHOMHUANBHBIX KO3(@uuMeHTOB. TpeyroapbHuK
ITackans.

DneMeHTapHble W CIOXHblE cOoObITHA. PaccMoTpeHue ciiyyaeB U BEPOSTHOCTH CYMMBI
HECOBMECTHBIX  COOBITMH, BEpPOATHOCTh  IPOTHUBOINOJIOKHOTO  coObITHS. [loHsATHE O
HE3aBHCUMOCTH COOBITHII. BeposSTHOCT U cTaTHCTHYECKAs YaCTOTa HACTYIIJICHUS COOBITHSI.

I'eometpus (138 u)

I'eomeTpust Ha MJIIOCKOCTH.

CBolicTBO OHCCEKTpHCHl yIyla TpeyroibHHKa. PemieHue TpeyroabHUKOB. Beluncienue
OHMCCeKTpUC, MEeINaH, BBICOT, PAaaUyCOB BIHCAHHOW U OIMUCAHHOW OKpYXHOCTEH. DopmyIibl
TUIOIIAIM TpeyroibHuKa: opmyna ['epoHa, BeIpakeHHE IIOMAAN TPEYTrOJIbHUKA Yepe3 paaunyc
BIIMCAHHOW U ONUCAHHOM OKPY>KHOCTEM.

Boluucrnenue yrioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yIijla MEKIy XOp/I0M U KacaTeIbHOM.
Teopema 0 mpom3BeAeHUM OTpPE3KOB Xopa. Teopema o KacaTenbHOUW M cekylied. Teopema o
CyMMe€ KBa/IpaTOB CTOPOH M JIMaroHajel napasienorpamma.



Brncannble 1 onmMcaHHBIE MHOT'OYT'OJIbHUKH. CBolicTBa U MNPU3HAKH BIIMCAHHBIX U OIMMHCAHHBIX
YETBIPEX YT OJIbHUKOB.

['eomeTpuyeckue MecTa TOUEK.

Pemenue 3a1a4 ¢ MOMOIIBI0 TEOMETPHUECKUX MPE0OPa30BAHUI H TEOMETPUICCKIX MECT.
Teopema YeBsl 1 Teopema MeHenas.

Omnnurc, runepbona, napadosia Kak FreOMETPHUUECKHE MeCTa TOYEK.

HepazpemmmocTts KilacCHYeCKHX 3aJa4 Ha TIOCTPOEHUE.

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIC TOHATHUSI CTEPEOMETPUU (TOYKA, MpsMasi, MIIOCKOCTh, MPOCTPaHCTBO). [loHsATHE 00
aKCHOMAaTHUYECKOM CII0cO0€ MOCTPOESHUS TEOMETPUU.

[lepecekaromuecs, mnapauleIbHble M CKPELIMBAIOLIMECS MpsIMbIE. YTOJ MEXIy IpSMBIMU B
npoctpancTBe. llepnenaukynspHocTs nOpsMbIX. [lapannenbHOCTh UM NEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, IIPU3HAKM M cBoMcTBa. Teopema o0 Tpex NEpHEHAUKYISIpPax.
[TepieHuKYIIAp M HAKJIIOHHAS K IUIOCKOCTH. YTOJI MEXAY IPSAMOM U INIOCKOCTBIO.
[TapannenpHOCTh IUIOCKOCTEHM, NEPHEHAUKYJISIPHOCTh IUIOCKOCTEH, IPU3HAKM U CBOWCTBA.
JIByrpaHHbIi yroii, TMHEHHBIN Yroj ABYrpaHHOTrO yria.

PaccrosgHus oT TOYKM 10 IUTOCKOCTH. PaccrosHme OT NpsMOM 10 IUIOCKOCTH. PaccrosiHue
MEX/ly MapajyieIbHbIMU INIOCKOCTSIMU. PaccTosiHME MEX 1y CKPELUBAIOLIUMUCS MPSIMbIMHU.
[TapannensHoe npoekTrpoBanue. OpTOroHalbHOE NpoekTHpoBaHue. [1nomans oproroHanbHON
NPOCKIIMM  MHOTOYTOJIbHUKA. M300pakenne mpocTtpaHcTBeHHBIX Quryp. LlenTpanbHoe
IIPOEKTUPOBAHHUE.

Mmuororpannuku. Bepimnsl, peOpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. Muozozpannvie yanol.
Buinyknvie mnoeoepannuxu. Teopema Diinepa.

[Ipusma, ee ocHoBaHus, OOKOBBIE peOpa, BrICOTa, OOKOBast MOBEPXHOCTh. [Ipsmast u HaKJIOHHAs
npusma. [IpaBunsHas npusma. [apamienenumnen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTb. TpeyrosibHas
nupamua. [IpaBuibHas nupamuaa. Y cedeHHas nupaMua.

CummeTpu B KyOe, B Iapaijiesienumesie, B Ipu3Me U MUpaMuje.

[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (IIEHTpaIbHAas, OCEBas, 3€pKaIbHasl).

Ceuenuns MHOTOorpaHHukoB. [locTpoenue ceueHui.

[IpencraBienre O MPaBWIBHBIX MHOTOTpaHHHMKAaX (TeTpadip, KyO, OKTa»’jap, MOOJIEKadap U
HUKOCAdIP).

Tena u noBepxHocTu Bpamenus. [{ununap u konyc. YcedeHHbli kKoHyc. OCHOBaHHE, BBICOTA,
OO0KOBasi OBEPXHOCTh, oOpa3zyromias, pazBeptka. Ocesvlie ceueHuss u ceueHus NnapaielbHble
OCHOBAHUIO.

[ap u cdepa, ux cedenus. dwiunc, eunepbooia, napabona kax cevenus xouyca. KacarenpHas
wiockocte K cdepe. Ceepa, enucannas 6 MHO202PAHHUK, cepa, ONUCAHHASL OKOJIO
MHO202PAHHUKA.

Lununopuueckue u Konuueckue NOBEPXHOCMIU.



O0beMbl TeJ1 M IJIOIIAM UX MOBepPXHOCTe. [lonamue 06 obveme mena. OmuoweHue 06vemos
HOO0OHBIX Mel.

®opmynsl 00bemMa Kyba, mapaieNenurena, Mpu3Mbl, HWIHHIApa. DopMyIIbl 00beMa MTUPAMHU/IBI
U KoHyca. DopMyIIbI TUTOMIAIA MMOBEPXHOCTEH MUIUHAPA U KoHyca. DopmMyibl oObema miapa u
mIomaau chepsl.

Koopaunatel u BeKTOpBI. /[ekapTOBBI KOOPAMHATHEI B NpocTpaHcTBe. PopMyiia pacCTOSTHUA
MEXy JABYMS TOUYKaMU. YpaBHEHUs cepsl u niockocmu. Popmyna paccmosanus om mouku 0o
NJI0CKOCU.

BexTopel. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Cll0KEHHE BEKTOPOB U YMHO)KEHHE BEKTOPA
Ha 4uCiIo. Yroa Mexay Bekropamu. Koopaunatsl BekTopa. CKalsgpHOe MIPOU3BEACHUE BEKTOPOB.
Komnuneapusle BekTOpbl. PasiiokeHue BEKTOpa II0 JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
KomiutanapHbie BEKTOpPBI. PasiioxkeHue o TpeM HEKOMILIAHAPHBIM BEKTOPaM.

(Kypcusom 6 mexcme evioesien Mamepuai, KOMopslil NOOEACUN U3VUEeHUIO, HO He GKIIUAEMCsl 8
Tpebosanus K yposHIO NOO20MOBKU 8bINYCKHUKOB)

5. TemaTnuyeckoe NJIaHUPOBAHUE
Anre0pa 1 HaYaJIa AHAJIN3A

Ne Tema Koa-Bo Conep:xxaHnue TeMbl
4acoB

Anre0dpa u Hayasa anaam3a, 10 kiaace

1 | [HoBTOpenue 34
MaTepuana 7-9 kiaccos
2 | leficTBUTEIbHBIE 129 HarypanbHble U nensle yucia. J[eIMMOCTh YHCEIL.
qucia CpaBHeHus. OcHoBHas TeopeMa apupMETHKU
HaTypaJIbHbIX qucell. PaunonanbHsle,
UPpALMOHAJIBHEIE, JIECTBUTEIIbHBIE quCIa,

yucimoBass — npsmas.  YWCIIOBbIE  HEPABEHCTBA.
AKcUOMaTHKa JIEUCTBUTENBHBIX dYHCel. Moaynb
NEUCTBUTENLHOTO 4Hciaa. MeTon MaTeMaTH4eCKOU
WHAYKIUU. PemeHune 3amady C  1EI0YHUCICHHBIMU
HEU3BECTHHIMU.

3 | Yucnossle GpyHKINU 104 @Oynkiun. O61acTh ONpeNesieHus U MHOXKECTBO
3HaueHuil. ['padpux  pynkumu. Iloctpoenue
rpa¢ukoB  (QYHKIIMH, 3aJaHHBIX Pa3IAYHBIMHU
crnocobamu. CBoicTBa (YHKIMI: MOHOTOHHOCTb,
YEeTHOCTh M HEYETHOCTh,  IEPUOJUYHOCTD,
OorpaHMuYeHHOCTb. IIpomexxyTkum BoO3pacTaHus u
yObIBaHUsA, HaUOOJIbIICE U HAUMEHbIIEE 3HAUCHMS,




TOYKH DJKCTpeMyMma (JOKAJIbHOTO MaKCHUMyma W
MUHUMYMa). Buinykiocmo ¢ynxkyuu. I'padudeckas
uHTepnpetanus. [lpumepsl  QyHKIIMOHATBHBIX
3aBUCUMOCTEH B peabHbBIX IPOIIeCccax U SBICHUSX.
CrnoxHast GyHKOEsS (KOMIO3unus — (QyHKIU).
B3anmHuo oOpaTHbIe byHKIHH. O6nactpb
ompeneNieHuss M 00JacTh 3HAYCHHUH OOpaTHOM
byHKIHH. I'padux obpartHoi byHKIIH.
Haxoxnenue ¢pyHkunu, oOpaTHO# JaHHOM.

Tpuronomerpuueckue 244 UucioBass  OKPYy’KHOCTb  Ha  KOOPJIMHATHOMN
byHKIIH mwiockoctd. CuHyc u  KocuHyc. TaHrenc wu
KoTaHreHc.  TpuroHomerpuyeckue  (QyHKIHHU

YHCIOBOTO  aprymMeHTa. |pUroOHOMETpHYecKHe
GyHKIIMM YTJIOBOTO aprymMeHTa, HUX CBOICTBa U
rpaduku. Cxxatue © pacTsbkeHue TpaduKoB

TPUTOHOMETPUUYECKUX  (PYHKLUH. OO6parHsble
TPUTOHOMETPHUYECKUE (QYHKIIMH, HUX CBOWCTBA H
rpaduKu
Tpuronomerpuueckue 104 [Ipocreiimine TPUTOHOMETPUYECKUE YPABHEHUS U
YPaBHEHHUS HEPABEHCTBA. MeTtobl peleHus
TPUTOHOMETPUYECKUX  YPaBHEHHWiIl:  BBEICHHE

HOBOM nepeMeHHoﬁ, Pa3JIOKCHHUEC Ha MHOXUTCIIH,
OIHOPOAHBIC TPUIOHOMETPHUYCCKUC YPABHCHUA.

Apkcunyc, apKKOCHHYC, apKTaHTeHC,
ApKKOTAHT€HC YHCIIa.
[Tpeobpa3oBanue 21y OcCHOBHBIE =~ TPUTOHOMETPUYECKHE  TOXKIECTBA.
TPUTOHOMETPUUECKUX ®opmynsl npuBeneHus. CHHYC, KOCUHYC U TAHT€HC
BBIpOKEHUI CYMMBI M Pa3HOCTH ABYX yIioB. CHHYC U KOCHHYC

JBOMHOrO yrna. @Dopmynvt NOJNOBUHHO20 Yeid.
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHUYECKUX
GyHKUMH B TpoW3BENEHHE M IPOU3BEICHHUS B
CyMMYy.  Bwipaoiwenue  mpueconomempuyecKux
@yHKYUll yepe3 Mman2eHc NOAOBUHHO20 ap2yMeHma
[TpeobpazoBanus TPUTOHOMETPUUECKUX
BBIPAKECHU.

MeTtosl peleHus TPUTOHOMETPUUECKUX
ypaBHEHMH (IIPOJIOIHKEHUE).

KomniekcHsle uncna 94 KomruiekcHble qucla. I'eomerpuueckas
UHTEPIIpETALNS KOMIUIEKCHBIX quCcell.
JelictBuTenbHass W MHUMAask 4acTb, MOJYJIb U
apryMeHT KOMILJIEKCHOTO uucia. Anredpanyeckas
u TPUTOHOMETpHUECKas (hopMbI 3anucu
KOMIUIEKCHBIX 4Hcesl. ApupMeTHiecKue AelCTBUS
Ha/l KOMIUIEKCHBIM YHCIAMH B pPa3HbIX (hopmax
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3anucu. KOMIUIEKCHO  CONpsDKEHHBIE — 4HKca.
BosBenenue B HaTypanbHyI0 CTeneHb ((hopmyra
Myagpa). OcHoBHas TeopeMa anreOpsl.
KomruiekcHble unciia M KBaJgpaTHbIE ypaBHEHHUS.
W3BrieyeHre KBaJpaTHOTO M KyOWYECKOrOo KOPHSA
13 KOMIUIEKCHOTO YHCIIa.

[IpousBogHas 29y OnpeneneHre YMCIOBON MOCIEA0BATEILHOCTH U
cocoObl  ee 3amaHus. CBOWCTBAa YHMCIIOBBIX
IIOCJIEI0BATEIbHOCTEM.

[lonatue o mpenene MOCIEAOBATEIBLHOCTH.
CymecTBoBaHMe npezena MOHOTOHHOM
OTpaHMYEHHOW  TMOcJenoBaTeNbHOCTH.  J{nuHa
OKPY)XKHOCTH M IUIOHIa/Ib Kpyra Kak Mpeelibl
nocnenoBareiabHocTel. beckoneuHno yObIBaromas
reoMeTpuyecKas IMporpeccus M €€ cymma.
Teopembl 0 mpenenax MOCIEAOBATEIHHOCTEH.
[lepexox k mpenenaM B HEPABEHCTBAX.

[TonsiTieE O  HENPEpPBIBHOCTH  (DYHKIIHH.
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHSAX.
[lonsatne o mnpexene QYHKOIUHM B  TOYKE.
[loBenenue  ¢GyHKIUE HAa  OECKOHEYHOCTH.
ACHUMIOTOTHI.

[TonsiTre o mpousBoaHON QyHKIMH, PU3TIECKUI
U TEOMETPUYECKUH  CMBICT  MPOM3BOIAHOM.
VYpaBHeHHE KacaTelnbHOH K TrpaduKy (QYHKIUU.
[Ipon3BoIHBIE CYMMBI, Pa3HOCTH, TPOU3BEICHUS
u 9aCTHOTO. [TponsBoiHEIC OCHOBHBIX
3JIEMEHTAPHBIX G yHKIIMIA. IIpouzsoonwie
cnodcHou U obpammnot  @ynxyuu. Btopas
Mpou3BogHAs M ee  (U3HYECKUHd  CMBICT.
[IpumeHeHne TMPOU3BOIHON K UCCIIEIOBAHUIO
GbyHKUIni " IIOCTPOEHUIO rpauKoB.
Hcnonb30BaHWe TPOW3BOIHBIX TPU  PEIICHUU
YpaBHCHHIA " HEPaBEHCTB, TEKCTOBBIX,
¢u3MUecKnXx W TEOMETPUYECKHX  3ajad,
HAaXOXJICHUM HAWOONBIIUX W  HAUMCHBIINX

3HAUCHUM.
Kombunaropuka u T4 Tabnuunoe wu rTpaduyeckoe TMpencTaBICHHE
BEPOSITHOCTD TaHHBIX. Yucnosvie xapaxmepucmuku psioos
OQHHDIX.

[loouepenuplii W OIHOBPEMEHHBI  BBIOOP
HECKOJIBKUX 3JIEMEHTOB u3 KOHEYHOTO
MHOXkecTBa. Dopmynbl 4uciaa IMEpecTaHOBOK,
COYETaHWH, pa3MelIeHH. Pemenne
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KOMOMHATOpHBIX  3amady. Dopmyna OuHOMA
Hsrorona. CaoiicTBa OMHOMUATBHBIX
koapunuentoB. Tpeyronbuuk [lackans.
DneMeHTapHbIe u CJIOKHBIE COOBITHSL.
PaccmoTpenue ciaydaeB U BEPOSTHOCTb CYMMBI
HECOBMECTHBIX COOBITUH, BEPOSATHOCTD
MIPOTUBOMOJOXKHOTO  cOObITUS.  [lowamue o
Hesasucumocmu  coovimuii. Bepoamunocmv  u
CMamucmuyeckas — 4acmoma — HACMYNJEeHUs.
cobbimusl.

10

Oo6o061aroiee
IIOBTOPEHHE

154

Auredpa u HayaJsa aHaam3a, 11 kiace

IToBTOpEeHUE
matepuana 10 kiacca

4q

MHuorousieHbl

104

MHorowieHsl OT OAHON MepeMEeHHOM. [JenuMocThb
MHOI'OWIEHOB.  JlenmeHue  MHOrOUYIEHOB  C
ocTaTkoM. ParmoHasibHble KOPHU MHOTOYJIEHOB C
uensiMu - kodddunuentamu. Cxema [opnepa.
Teopema be3zy. UYucino xopHel MHOroujeHa.
MHorounessl 0T ABYyX INEPEMEHHBIX. DOpMyJIbI
COKpAILlCHHOT0  YMHOXEHHUS Ui CTaplIuX
crerieHel. buHom HproroHa. MHOrowieHsl OT
HECKOJIBKMX TEPEMEHHBIX, CUMMETPUUECKHUE U
OJHOPOJHBIE MHOTOYJIEHBI. YPaBHEHHUS BBICIINX
CTEIEHEN.

CrenmeHn M KOpHH.

Crenennblie GpyHKINN

24 4y

ITonsatue KOpHS n-om CTEIEHU u3
neficTBuTenpHOr0 umcna. dyHkium y='vVx, uX
cBoiictBa M Tpaduxu. CBoiicTBa KOpHSA N-0if
CTEIIECHH. ITpeoOpa3oBanue BBIPAKECHUH,
coaepxaimmx paaukanbl. O0001IeHne TOHITHS O
nokasarene creneHu. CBoOMCTBa CTENEHH C
NEeHCTBUTENBHBIM  TOKa3zareneM.  CTerneHHble
¢dbyHKIUY, uX  CcBoiicTBA W rpaduky.
HuddepenumrpoBanue u UHTETPUPOBAHUE.
N3Bneyenne  KOpHEW  N-OM  CTENEHU U3
KOMILIEKCHBIX YHCEIL.

ITokazarenbHas u
norapupmMudeckas

byHKIUA

31y

[TokazarenbHast QyHKUMs, €€ CBOICTBA U rpaduK.
[lokazaTenpbHBIE  ypaBHEHHS W  HEPaBEHCTBA.
[lonatue mnorapudpma. Pynkuus Yy=log,x, eé&
cBoiictBa u Tpaduk. CBoiicTBa JorapupmMoB:
norapudM TMPOU3BEACHHS, YACTHOTO, CTENEHHU;
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epexos K HOBOMY oOcHoBaHMiO. (OCHOBHOE
norapumuyeckoe TOXIECTBO. JlecATHUUYHBIA U
HaTypaJbHbIN norapudmel, YUCJIO e.
Jlorapudmuueckue ypaBHEHHS H HEPaBEHCTBA.
HuddepenunpoBanue MIOKa3aTeJIbHOU u
sorapu(pMUIecKoi GyHKIIUN.

[TepBooOpasnas u
UHTETpaI

9y

IlepBooOpa3Hass U  HeONpeAenEHHbIM  MHTErpal.
OnpenenéHHbl  MHTErpajl, €ro BBIUYUCIEHHUE U
CBOWCTBa. Bprumcnenue miomaaeil Mmiockux ¢QUryp.
[Tpumepsl mpUMEeHEHUs MHTETpalia B (pU3HKe.

DNeMEHTBI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTU4eCKON
CTaTUCTUKH

BepositHOCTh M reoMerpusi. HezaBucumsble MOBTOpEHUS
UCOBITAaHUNH ¢ JByMsi ucxonaMu. CTaTUCTHYECKHE
MeToabpl 00paboTku mHpopManuu. ['ayccoBa KpuBasi.
3aKOH OOJIBIIMX YHCEN.

YpaBHeHus u
HEPaBEHCTBA.
CucreMsl ypaBHEHUN U
HEPaBEHCTB

334

PaBHOCHUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.
Pemenue paloHaIbHbIX, [I0Ka3aTeIbHbIX,
J0TapuPMHUUECKUX u TPUTOHOMETPUUECKHUX
ypaBHEHUW W HepaBeHCTB. OOmme MeToHbl
pelIeHUs] YpaBHEHHUU. YpaBHEHUS C MOIYJISIMHU.
WppaunonaneHble ypaBHEeHMs. J|OKa3aTenbCTBO
HEPaBEHCTB HepagenctBo 0 cpeaHeM
apuQMETUYECKOM U CpPEeTHEM TE€OMETPUYECKOM
JBYX 4Hcell. PelleHne panMOHaIbHBIX HEPABEHCTB
C OJHOM mepeMeHHOW. HepaBeHcTBa ¢ MOLyJIsIMHU.
HMppauvoHanbHbIE HEPABEHCTBA. YPAaBHEHUSA U
HEPaBEHCTBA c IBYMS MIepEMEHHBIMU.
N300paxeHnne Ha KOOPJIMHATHOW  IUIOCKOCTH
MHOJKECTBA PELICHUI YPaBHEHHH M HEPABEHCTB C
JIByMsl TIEPEMEHHBIMU M UX cucTeM. J[1nohaHTOBBI
ypaBHeHMs. Vcnonb3oBaHUE CBOMCTB U Tpa(HKOB
(GyHKUIUH NPH pelIeHUH YpaBHEHUI U HEPaBEHCTB.
Meto MHTEpBaJIOB.

Cuctembl  ypaBHeHUW. OCHOBHBIE  TIPUEMBI
pelIeHUsl CHCTEM  YpPaBHEHMI: IIOJCTAHOBKA,
anreOpanveckoe CJIOXKEHHUE, BBEJCHUE HOBBIX
IIEPEMEHHBIX. PelleHne cucrteM HeEpaBeHCTB ¢
OJIHOW NEPEMEHHOMN. YpaBHEHUs U HEPABEHCTBA C
napaMmerpamu. [IpumeHeHHMe  MaTeMaTH4eCKHX
METOJIOB JJIsl PELIECHUs COJEp/KaTENbHbIX 3a7a4 U3
pa3aMyYHbIX o0jJacTel Hayku M MPAKTHUKH.
WnTepniperanyst  pe3ynbrara, y4yeT peabHbIX
OTpaHUYEHUU.

O06o0maromee
MOBTOPECHHE

16 4
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I'eomeTpus

Tema

KoJua-Bo
YacoB

Conep:xaHue TeMbl

I'eomerpus, 10 kiacc

Hexkoropsie cBeneHus
U3 IUIAHUMETPUU

124

CBOHCTBO OHMCCEKTPHUCHI yIja TpPEYroJbHUKA.
Pemenue TPEyrOJIbHUKOB. Beruucnenue
OuccekTpuc, MeMaH, BBICOT, paanycoB
BIMCAHHOM M OMNMCAaHHOM  OKPYKHOCTEH.
®opMynel mIoLIAIM TPEYrojbHUKA: (opMmysa
I'epona, BbIpaXeHHE IIOIAAM TPEYrOJIbHHUKA
4yepe3  paguyc  BIMCAaHHOM M ONMCAHHOHN
OKPYKHOCTEH.

Beluncienue yriioB ¢ BEpUIMHOM BHYTPU U BHE
KpyTa, yria Mexay XOpJ0oi U KacaTeIbHOM.
Teopema 0 TpPOU3BENECHHM OTPE3KOB  XOPA.
Teopema o kacarenbHOW M cekymiei. Teopema o
CyMM€ KBaJpaToB CTOPOH M  JHaroHaien
napajuIeorpaMma.

BrnucaHHble W ONHMCaHHBIE MHOTOYI'OJIBHUKH.
CBolicTBa M NMPU3HAKKA BIUCAaHHBIX U OIMCAHHBIX
YEThIPEXYTOJIbHUKOB.

I'eomerpuyeckne MecTa TOYEK.

Pemenne 3amady ¢ NOMOIIbIO TE€OMETPHUUECKHUX
peoOpa3oBaHnil U TEOMETPUUYECKUX MECT.
Teopema Uessl u Teopema MeHenas.

Omnurc, rurnepOona, napabosna KaK
reOMETPUUYECKUE MECTA TOUEK.

HepaspemmmocTs  KIacCHMYeCKHMX — 3a7ad  Ha
IIOCTPOEHUE.

Beenenne  (Ilpeamer
CTEPEOMETPHH.
OCHOBHBIE TOHSTHS H
aKCHOMBI
CTEPEOMETPHUU. TEPBHIC
CJIC/ICTBHS U3 aKCHOM)

3yq

[Ipeamer crepeomerpun. OCHOBHBIE MOHSTHS U
aKCHOMBI CTEPEOMETPUH, TIEPBbIC CIEICTBHS U3
akcuoMm) [lowamue 06 — akcuomamuyecKkom
Cnocobe nocmpoeHus 2eoMempuu.

[TapannenbHOCTH
MPSIMBIX U IJIOCKOCTEN

16 94

[Tepecekaronuecs, napasuiesibHbIe Hu
CKpELIUBAOIINECS MIpsIMBIE. VYron
MEXIY IPSIMBIMU B IIPOCTPAHCTBE.
[TapamensHOoCT,  TpsAMBIX. [lapamnensHOCTH
psIMOM M TUIOCKOCTH, NPU3HAKH M CBOWCTBA.
Teopema 0 Tpex NEPIEHIUKYIIApax.
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[TapamienbHOCTh  IIOCKOCTEH, NpU3HAKU U
CBOMCTBA.
Terpasap u nmapasuiesnenuIen.

[leprieHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH

174

[Iepecekaronuecs, napajuJieiabHble u
CKpELIUBAOIIHECS psIMBIE. VYron
MEXIY PSAMBIMU B IIPOCTPAHCTBE.
[lepneHuKyIspHOCTH IPSIMBIX.
NEPIEHIUKYISIPHOCTh IPAMONM M INIOCKOCTH,
Npu3HakKu H cBoWcrBa. Teopema o0 Tpex
MEPIEHIUKYIISIPAX. [lepnengukynsp u
HAaKJIOHHAs

K IUIOCKOCTH. YTOJI MEXKIy MpAMOd U
IIJIOCKOCTBIO.

[lepneHIUKYyISPHOCTD IJIOCKOCTEM, MPU3HAKU U
CBOMCTBA. [IByrpaHHBIA Yroj, JUHEHHBIN yroiu
JBYTPAHHOI'O yTJa.

PaccrosHuss OoT TOYKM 1O  INIOCKOCTH.
PaccrosHne or mpAMOM A0  INIOCKOCTH.
Paccrosinne MEXIY napajuieIbHbIMU
IIJIOCKOCTSIMU. Paccrosinne MEXIY
CKPEUIMBAIOIIUMHUCS IPSIMBbIMH.

[TapannensHoe IIPOEKTUPOBAHHUE.
OptoronanbHoe mnpoektupoBanue. I[linomanp
OPTOTOHAJBHOM MPOEKUUH MHOTOYTOJbHUKA.
N300pakeHne MpOCTPaHCTBEHHBIX dburyp.
[leHTpansHOE MPOEKTUPOBAHUE.

MHororpanHuKu

14 4y

Bepmmnbl, pebpa, TrpaHM  MHOTIOIpaHHUKA.
Paseeptka.  MHororpansusie yribl. Belmykisie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpu3sma, ee ocHOBaHMs, OOKOBBIE pedpa, BBICOTA,
OokoBast MIOBEPXHOCTb.
IIpsmass u HakimoHHass npusMa. IlpaBunbpHas
npusma. [lapamnenenunen. Kyo.

[lupamuna, ee ocHOBaHWE, OOKOBbIE pebpa,
BbICOTa, OOKOBasi TMOBEPXHOCTh. TpeyroiabHas
nupamuja. I[lpaBunbHas nupamuaa. YceueHHas
UPaMHJA.

Cummerpun B KyOe, B mapajenenunesne, B
IIpU3ME U MUPaMUJIE.

IlonsiTiE O CUMMETpUM B  IIPOCTPAHCTBE
(ueHTpasibHasA, oceBas, 3epKajbHasi).

Ceuenust MHOrorpanHukoB. [loctpoenue ceueHuit.
[IpencraBieHne o MpaBUWIBHBIX MHOTOIPaHHUKAX
(Terpasap, KyO, OKTa’rap, 10AEKadIp U UKOCAIP).
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3aKJII0UYNUTEIBHOE
noBTopeHue kKypca 10
KJjlacca

8u

I'eomerpus, 11 kaacc

Bexkrops! B
IIPOCTPAHCTBE

6u

Bexropsl. Moayne BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB U YMHOXEHHE BEKTOpa Ha
yucino. Yroin Mexay Bekropamu. KoopauHaTsl
BekTOopa. CKalsIipHOE IIPOMU3BEIEHUE BEKTOPOB.
Konnuneapusie BekTopsbl. Paznoxxenue Bekropa 1no
JIBYM HEKOJUIMHEapHbBIM
Kommuianapuele BeKkTOphl. PasnokeHne mo tpem
HEKOMIUIAaHAPHBIM BEK TOPaM.

BCKTOpaMm.

Meton KoOpauHAT B
MIPOCTPAHCTBE

154

JlekapToBbl
Koopaunarsl

KOOpAWHAThI B IMPOCTPAHCTBC

TOYKM MW  KOOpPAHMHATBI  BCKTOpPA.

dopMyna pacCTOSHHUS MEXIYy JBYMs TOUYKaMH.
CkansipHO€ TPOU3BEJACHHE BEKTOPOB. JIBHKEHUSI.
VYpaBHenust cdepbl U

IIITIOCKOCTH. CDopMyna

pacCToAHUA OT TOUYKH O IMIIOCKOCTH.

[ununap, KoHyc, map

16 4

[Hunuaap u koHyc. YceueHHbIH KoHYC. OCHOBaHMUeE,
OOKOBas oOpa3yrommas,
CeYeHUsI U  CEUYEHHUS

BBICOTA, IMOBCPXHOCTD,

pa3BepTKa. OceBble
napaJuienbHbele ocHOBaHUIO. [lmomans moBepxHoCcTH
IWIHHpA

[ap u cdepa, ux ceueHuss. DmaumIic, rumepdosa
[Tnomanps MOBEPXHOCTH KOHyca, Mapaboia Kak
ceueHust konyca. KacarenbHas mIIOcKocTh K cdepe.
Cdepa, BHHCcaHHAas B chepa,
ONHCaHHAs  OKOJIO [Tnomanp
chepsl.

[unmnHIpUYecKre U KOHMYECKHE TTOBEPXHOCTH.

MHOTI'OT'paHHUK,
MHOTI'OTr'paHHUKA.

OO0BEMBI TET

17 4

Ilousstne 00 00beme Tena OTHOLIEHHE 00BEMOB
MOAOOHBIX TEI.

@opmynsl  obbeMa KybOa, mapajuleNenunena,
TIPU3MBI, @opmynsl  00bema
nupaMubl U KoHyca. @opMyibl o6beMa 1mapa u
mwiomaau chepel. OOGBEMBI IIAPOBOTO CETMEHTA,

UIHH]IPA.

mrapoBOIo CJI04 U IapoOBOIro CCKTOpA.

3aKIIF0uYnUTENHFHOE
MMOBTOPEHUE

14y
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10.

11.

12.

13.

14.

15.

16.

17.

18.

6. Onucanue y4e0HO-METOAMYECKOT0 M MATEPHATBLHO-TEXHUYECKOT0

o0ecneueHusi 00pa3oBaTeJILHOIO MpoIecca
Anrebpa m Hadanma wmaremaruyeckoro anammsa. 10 xmacc. Yacte 1.: yueOHHMK /
A.I''Mopaxosuy, [1.B. CemenoB —2¢ u3a. - M.: Muemo3una, 2010-2015 r
Anrebpa u Hauyanma mareMatuueckoro anammsa. 10 kmacc. Yacth 2.0 3amayHuK /
A.I''Mopakosuy, I1.B. CemenoB —2-¢ u3z. - M.: Muemo3una, 2010-2015r
Anrebpa W Hauvajga martemaTudeckoro aHaymmsa. 11 kmacc. Yacte 1.: y4yeOHuUK /
A.I''Mopakosuu, I1.B. CemenoB —2¢ u3a. - M.: Muemo3suna, 2010-2015 r
Anrebpa u Havajma Maremathdeckoro anammza. 11 xmacc. Yacte 2.: 3agauHuk /
A.I''Mopaxosud, [1.B. CemenoB —2-¢ uza. - M.: Maemosuna, 2010-2015r
AnreOpa W Hayaia MaTeMaTHYecKoro ananu3a. KoHTponbHbIE paboTh.10 Kitacc
npopmwieHeld  ypoBeb / B.M.I'mu30ypr mox pemakumein A.I'.MopnkoBuua.— M.:
Muemo3zuna, 20009.
Anrebpa u Hayanma MaTemMaruueckoro ananusa. KontponbHbie pabothl.1l Kiace
npodunbHelii  ypoBenb / B.M.I'mu3bypr mox penakuuenr A.I.MopakoBuua.— M.:
Muemo3zuHna, 20009.
Anre6pa u Hayana maremarudeckoro aHanmuza. CamoctosrenbHble padoThl.10 kmacc /
JILA.Anexcanaposa noj peakiuei A.I'.Mopakouua.— M.: Maemosuna, 2009.
Anrebpa m Havana marematmyeckoro ananmsza. CamoctostenbHbie paboTsl.1l kmace /
JILA.Anexcanaposa noj penaknuei A.I.Mopakouua.— M.: Maemo3una, 2009.
A.Il. Epmosa, B.B. T'onobopoabko CaMocTOsATENbHBIE M KOHTPOJIBHBIE pPabOTHI MO
anrebpe u Havamam aHanuza ans 10 — 11 k. (pa3HOYpOBHEBBIE AUJAKTUYECKUE
Martepuanbl) / M.: Unekca, 2003.
A.Il. Epmosa, B.B. T'ono6opoapko CamocTosATelIbHbIE W KOHTPOJIbHBIE PAOOTHI MO
reomerpun uis 10 k. (pasHOypoBHEBbIE OuAaKTHUeckue Mmatepuaisl) / M.: Wnekca,
2003.
A.Il. EpmoBa, B.B. T'onmobopoabko CamocTosiTeNbHblE W KOHTPOJIbHBIE PabOTHI IO
reoMerpun uis 11 ki, (pasHOypoBHEBble OuAakTHUeckue Mmatepuansl) / M.: Unekca,
2003.b.T". 3uB u ap. 3amaun 1o reomerpuu st 7 — 11 kiraccos / M.: IIpocsemnienne, 1991.
AranacsH JI.C. T'eomerpus. Yuebnuk anst 10-11 xkmaccoB o01ieo0pa3oBaTeabHbIX
yupexaenuit. ba3oblil u npoduisHbI ypoBHU. - M., «IIpocsemenue», 2010-2015r
b.I'. 3uB /lunaktudyeckue matepuansl mo reomerpun s 10 ki, / M.: Ilpoceuienue,
2004.
b.I'. 3uB [Junaktuueckue matepuanbl mo reomerpuu s 11 kn. / M.: Ilpocsemenue,
2004.
P.A.Jlykun, T.K. Jlykuna YcrHble ynpakHeHus o anreOpe u HavanaMm aHanuza: Kaura
n1st yautens / M.: Tlpoceemenue, 1989.
C.M. CaaksH, B.®. byry3oB Mzyuenune reomerpum B 10 — 11 ki. : meTonudeckue
pexoMeHaauu K yaeouuky. Kuura st yuntens / M.: Ilpocemienne, 2010.
E.M. PaGunoBuy 3aaum U ynpaxHeHUs Ha TOTOBBIX yepTexkax. ['eomerpus / M.: Unekca,
2001.
@denepanbHbIl KOMIIOHEHT TOCYJAapCTBEHHOIO CTaHAapTa cpenHero (MOJHOro) oOIuero
oOpa3oBaHus 1Mo Marematuke //»BectHuk oopazoBanus» - 2004 - Ne 14 - ¢.107-119.
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ITepedyenn o0opynoBanus U NpuOOPOB:

KommbroTtep

IIpunTep

WNHTepakTuBHAsA AOCKa

IIpoekTop

Be0 - kamepa

Kononku (aynno)

VYToJIbHUK 1€MOHCTPAIMOHHbBIN

[upKysib 1€MOHCTPAIMOHHBIN

JIunetika, 1 m

Tpancnoptup

[TopTpeThl BEIMKIX MAaTEMATHKOB
Monenu cTrepeoMeTpHIECKUX PUTyp
NuTepHeT-pecypcenl:

1. www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccutickuii o61ieo0pazoBareabHbII TOPTaN).
www.pedsovet.org (Beepoccuiickuii THTEpHET-TIEICOBET)
www.fipi.ru (caiit @enepaabHOro HHCTUTYTA MEAArOTHYECKUX U3MEPEHUH).

o s~

www.math.ru (MHTepHeT-TIOA/IEpKKA YIUTEIeH MAaTEMaTHKH ).

6. www.mccme.ru  (calT MOCKOBCKOTO IIEHTpa HENPEPBIBHOTO  MaTEMaTH4ecKOro

oOpa3zoBaHus).
7. WWW.it-n.ru (ceTb TBOPYECKUX yYIUTEIICH)
8. www.som.fsio.ru (ceTeBoe 00beTMHEHHE METOAUCTOB)
9. http:// mat.1september.ru (caiiT razeTsl «MaTeMaTHKa)

10. http:// festival.lseptember.ru (dbectuBanp negarorudeckux uae «OTKPBITHIA YPOK»

(«ITepBoe ceHTSOPsI»)).
11. www.eidos.ru/ gournal/content.htm (MuaTEpHET - )xypHAIT «DUTOCH).
12. www.exponenta.ru (0Opa3oBaTeIbHbBI MaTEMAaTHIECKUI CAUT).
13. kvant.mccme.ru (31eKTpoHHAs Bepcus KypHaia «KBaHT.
14, www.math.ru/lib (3nekTpoHHas MaTeMmaTuueckas OMOIMOTEKA).

15. http:/school.collection.informika.ru (exunas kosmexuuss nUQPOBBIX 00pazoBaTEIbHBIX

pECYpCOB).
16. www.kokch.kts.ru (on-line tectupoBanue 5-11 kiaccer).

17. http://teacher.fio.ru (megarornueckas mactepckas, ypoku B lHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (myreBoauTesb «B Mupe HayKuy» JUIs IIKOJILHUKOB).
19. http://mega.km.ru (Merasanuxiioneaus Kupumia u Medous).
20. http://www.rubricon.ru, http://www.encyclopedia.ru (caliThl « JHIIUKIIOTICTAI»).
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7. IlnanupyemMblie pe3yJbTaThl H3yYeHHUs Y4eOHOr0 MaTepuasia npeamera

B pesynomame usyuenus mamemamuKku HA RPOPUILHOM YPOGHe € cmapuieil uiKose
odyuarouieiica 00niHceH

3HATH/TIOHUMATH:

- 3HAYCHHE MATEMATHYECKOW HAYKH JUIS PEUICHHUs 33a/1a4, BO3HUKAIOIINX B TEOPHH M MPAKTHUKE;
HIUPOTY U OTPAHMUYCHHOCTh MPHUMEHEHHUS MAaTEeMaTHUECKUX METOJIOB K aHAJIU3Y U UCCIICTOBAHHIO
NPOIIECCOB U SIBJICHUH B IPUPOJIC M OOIIECTBE;

- 3HAuYCHHE MPAKTUKU M BOIPOCOB, BO3HUKAIONIMX B CAMON MaTeMaTuke, sl GOpMUpOBaHUS U
Pa3BUTHA MaTeMaTUYECKOU HAYKH,

- W PaCHIMpPEHUS] YHCIOBBIX MHOXECTB KaK CIOco0a MOCTPOSHUS HOBOIO MaTEMaTHYECKOTO
arrmapara JJisd pCICHUA MPaKTUUCCKUX 3a/la4 U BHYTPCHHUX 3aJa41 MaTCMATUKU

- 3Ha4YCHHWE WJCH, METOJOB U PE3ylIbTaTOB aIreOphl W MATEeMAaTUYSCKOTO aHaim3a s
MOCTPOCHHUS MOJIETICH peabHBIX MPOIIECCOB M CUTYAIIHIA;

- BO3MOYKHOCTH F€OMETPUYECKOTO SI3bIKa KaK CPEICTBA ONMCAHMS CBOMCTB pEaTbHBIX MPEIMETOB
U MX B3aUMHOT'O PaCIIOJIOKCHUS;

- YHUBEpPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PACCYkKICHUH, UX TPUMEHUMOCTb
B Pa3JIMYHBIX O0JIACTSIX YEIOBEUYECKOM NeATEIbHOCTH;

- pas3janydyuc Tpe6OBaHI/II>'I, NPpEABABIACMBIX K JOKA3aTCIbLCTBAM B MATCMATHKE, €CTCCTBCHHBLIX,
CONHAIIBHO-3KOHOMHUYCCKUX U T'YMAHUTAPHBIX HAYKaX, Ha IIPAKTHUKE;

- POJb aKCMOMATHKHM B MATCMATHUKC, BO3MOKHOCTbH IIOCTPOCHHA MATCMATUUCCKHX T€0pI/II\/JI Ha
AKCHOMaTHUYECKONl OCHOBE; 3HAUE€HUWE AaKCUOMATHUKHM JUIsl JOpYrux o0nacTted 3HaHUS M Ui
NPaKTUKU;

- BEPOSTHOCTHBIN XapaKTep pa3IMYHBIX MIPOIECCOB M 3aKOHOMEPHOCTEH OKPYIKAIOIIErO MHPA.

YucsioBble U OyKBEHHbIE BbIPAKEeHUsI

yMeTh:

- BBITIOJIHATh apu(PMETHUEeCKue JIeUCTBHS, COYeTass YCTHbIE U THUCHMEHHBIC TPUEMBI,
MIPUMEHEHNE BBIYMCIHUTEIbHBIX YCTPOUCTB; HAXOAUTh 3HAUYCHUS] KOPHS HATypajlbHON CTETEeHH,
CTETNEeHH C PAlMOHATFHBIM TOKa3aTeleM, Jiorapudma, UCHONIb3ysl MPU HEOOXOAMMOCTH BBIYHC-
JUTENbHBIE YCTPONUCTBA; MOJIB30BATHCS OLIEHKOM M MPUKUAKON MPU MPAKTUYECKUX pacueTax;

- NPUMEHATh TOHSATHS, CBA3aHHBIE C JEJIMMOCTBIO LEJIBIX YHUCEN, MpPU PELICHUH
MaTeMaTHYEeCKHUX 3aJ1ay;

- HaxoJWTh KOPHHM MHOTOWICHOB C OJHOW TEPEeMEHHOM, pacKJIaJbIBaTh MHOTOWIECHBI Ha
MHOKHUTEIIH;

- BBITIOJIHATh JIEUCTBUSI C KOMIUIEKCHBIMH YHCJIaMH, TIOJIb30BaThCA T€OMETPUUYECKON
WHTEPIPETANEeH KOMIUICKCHBIX YHCEN, B MPOCTEHIITUX CIydasX HAXOJUTh KOMILJIEKCHBIE KOPHHU
YpaBHEHUH C ACHUCTBUTEIHHBIMHU KOA(D(HUITMEHTAMH;

- TMPOBOJUTH MPEOOPA30BAHMS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIUX CTETCHU,
paauKansl, Jorapudmel 1 TPUTOHOMETPUYECKHE (PYHKIINU;

HCIO0Jb30BATh NPHOOPETEHHbIE 3HAHMA W YMEHHSl B NPAKTHYECKOH JeATEJbHOCTH H
TMOBCEAHEBHOM KM3HH IS
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- MPAaKTUYECKHUX pacueToB Mo (popmynam, BKItoYast GOpMyIibl, CoeprKallue CTENCHH, PaJuKabl,
JorapupmMbl U TPUTOHOMETPHUECKHE (DYHKIMH, NMPH HEOOXOIUMOCTH HCIONb3Ys CIPABOYHBIC
MaTepHalbl U MPOCTEHINE BHIUNCIUTENIBHBIE YCTPOICTBA;

DOyHKUUH U rpaduku

yMeThb:

- OIpeAensaTh 3HaueHHEe (YHKIMH [0 3HAUYEHUIO apryMEHTa MPHU Pa3IMYHBIX crioco0ax 3a/laHus
byHKIINY,

- CTPOUTH rpauKu U3y4eHHBIX (YHKIU, BHIOIHATH peoOpa3oBaHus TpaduKoB;

- OMHCHIBATH MO rpaduKy U no ¢GopMylie MOBEJACHNUE U CBOMCTBA (DYHKIINIA;

- pemaTh ypaBHEHHsI, CHCTEMbl YpaBHEHHI, HEPaBEHCTBA, UCTOIb3Yys CBOMCTBA (YHKIHUN U MX
rpaduueckue npeCTaBICHHS,

HCNOJIb30BATH NPHOOpPeTeHHbIe 3HAHUS W YMEHHMsl B MNPAKTHYECKOH /JesiTeIbHOCTH U
MOBCEHEBHOM KM3HM IS

- OIHMCaHUS U MCCIENOBAHUS C MOMOIIBI0 (PYHKIMIA peajbHBIX 3aBHCHUMOCTEH, MpeiCcTaBlIeHuUs
uX rpauuecku; HHTEPIPETauU rpaUKOB pealbHBIX MPOIECCOB;

Havaja maTeMaTH4eCKOro aHaJIM3a

yMeTh:

- HAXOJIUTh CyMMY O€CKOHEYHO YOBIBAIOIICH T€OMETPHUECKON TIPOTPECCUH;

- BBIYUCIIATH TPOU3BOJHBIE W TIEPBOOOpA3HBIC DJIEMEHTApHBIX (YHKIMH, MPUMEHSS IpaBUIIa
BBIUMCJICHMSI IPOU3BOIHBIX U IIEPBOOOPAa3HBIX, UCIIONb3Ys CIIPABOYHbIE MAaTEPUAJIBL;

- HuccaenoBaTh (YHKIMU U CTPOUTH UX IpauKU C MOMOIIBIO TPOU3BOIHOI;

- peuiath 337a4y ¢ IPUMEHEHUEM YpaBHEHUS KacaTelnbHOH K rpaduky GyHKuuy;

- pemath 3aJjauyd Ha HAaxXOXKJACHUE HauOOJBIIEro M HAMMEHBUIErO 3HAueHHs (YHKLUUU Ha
OTpE3KE;

- BBIYUCIIATH IUIONA1b KPUBOJIMHENHON Tpanenuu;

HCI0JIb30BATh IPHMOOpeTEeHHbIE 3HAHUS U YMEHHUS B PAKTHYECKOI

AeATeTbHOCTH U MOBCEHEBHOM 'KU3HM IS

- pelIeHUsI TeOMETPUUECKHUX, (PU3NUECKUX, IKOHOMUUYECKUX U IPYTUX MPUKIAIHBIX 33]a4, B TOM
yuciae 3ahad  Ha HauOoNblIMe M HAaWMEHbIIME 3HAYeHHs C NPUMEHEHUEM anmapara
MaTeMaTU4YeCKOro aHalln3a;

YpaBHeHus M HEpABEHCTBA

yMeTh:

- pewaTh palUOHANIbHBIE, MOKAa3aTeNbHbIE M JOrapu(PMHUUECKHE YpaBHEHMS U HEPABEHCTBA,
UppaLMOHATIbHBIE U TPUTOHOMETPUYECKHE YPAaBHEHUS, UX CUCTEMBI;

- JIOKa3bIBaTh HECJIOXKHbIE HEPABEHCTBA;

- pematb TEKCTOBBIE 3aJauyd C IMOMOUIbIO COCTaBJICHMSI YpaBHEHUH, U HEPABEHCTB,
MHTEPIIPETUPYS PE3YIIBTAT C YUETOM OIPaHUYEHHUN YCIIOBUS 3aauu;

- K300paxkaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHH W HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM,;

- HaXOJUTh MPHUOIMKEHHbIE PEIICHUs YPAaBHEHUN U UX CUCTEM, UCIIONb3ys rpadMuecKuil METO;
- pemiaTth ypaBHEHHUsS, HEPABEHCTBA U CUCTEMBI C MPUMEHEHHEM IpaQUUecKUX MpeICTaBICHUH,
CBOMCTB (PYHKIIMIA, TPOU3BOJHOM;
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HCNOJb30BATh NPHOOPETEHHbIE 3HAHMS W YMEHHMSl B NPAKTHYECKOH /JeATeJbHOCTH W
MOBCEAHEBHOM KU3HHU JIS:
- HOCTpOCHI/ISI 1 UCCIICAOBaAHUA HpOCTGfILHPIX MATCMATHUYCCKHUX MOIIGJIGfI;

JJieMeHThl KOMOMHATOPUKH, CTATUCTUKUA Y TEOPUHU BEPOSITHOCTEH

yMeThb:

- pemiathb npocrenire KOMOUHATOPHBIE 33/1a4l METOJIOM Iepedopa, a TakKe C UCIOJIBb30BaHUEM
U3BECTHBIX (hopmyil, TpeyronbHuka Ilackans; Berauciars koddduurentsl 6uHoMa HpioTOHA 1O
dbopMmyIie U ¢ ucnosib30BaHUEM TpeyronbHuka [lackans;

- BBIYUCIATH, B MPOCTEHIINX CIIydasiX, BEPOSTHOCTH COOBITUH Ha OCHOBE IOJCYETA YHUCIIA
HCXOJIOB;

HCNOJb30BATh NPUHOOPETEHHbIE 3HAHMS W YMEHHMS B NPAKTHYECKOW /JeATeJbHOCTH W
NMOBCEIHEBHOM KM3HU IS

- aHajM3a pealbHbIX YHMCIOBBIX NAHHBIX, MPEJICTABICHHBIX B BHUJE AUarpamm, rpadukoB; AJis
aHanu3a UHpOpMaIMK CTATUCTUYECKOTO XapaKTepa;

I'eomeTpust

yMeThb:

- COOTHOCHUTH IUIOCKHE T€OMETpHUYECKHE (UTYpPhl U TPEXMEpPHBIE OOBEKTHI C MX OIMHMCAHUSIMH,
YepTerkaMu, N300paKEHUSIMH;, Pa3IndaTh U aHATM3UPOBATH B3aUMHOE pacIioiokeHue Gpuryp;

- M300paXkaTh reOMETpUIECKUE (PUTypHI U TENAa, BBIITOIHATH YEPTEX MO YCIOBUIO 33/1a4H;

- pelaTrb reOMETPUYECKHUE 3alayy, ONUPAACh HA M3YyYEHHBIC CBOMCTBA MJIAHUMETPUYECKUX U
CTEpEOMETPUYECKUX (UIYp M OTHOLICHUH MEXIy HHUMH, HpPUMEHss anreOpandyeckuil u
TPUTOHOMETPUYECKHUH aIapar;

- IPOBOAMTH JI0KA3aTENIbHBIE PACCYXKICHUs IPU PEIICHUM 3a/1ad, JI0Ka3blBaTb OCHOBHBIC
TEOpEMBI Kypca;

- BBIYMCIATH JIMHEHHBIE 3JIEMEHTHl U YIJIbI B MPOCTPAHCTBEHHBIX KOHQUIYpalUsX, 0ObeMbI U
IUIOLIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALIN;

- TPUMEHATh KOOPAWHATHO-BEKTOPHBIA METOJ JJI BBIYMCIICHHMS OTHOIIEHWM, PAaCCTOSIHUN H
YIJIOB;

- CTPOUTH CEYEHMSI MHOTOIPAaHHUKOB U M300paXkaTh CEUEHUs TEJ BpallleHUS;

HCIOJIB30BATh NMPHOOPETeHHbIC 3HAHUS W YMEHUSl B INPAKTHYECKOH IesTeJIbHOCTH H
NOBCEHEBHOM JKM3HM 1115,

- HCCIeI0BaHMs (MOJIEIMPOBAHUS) HECTOXKHBIX MPAKTUUECKUX CUTYallui Ha OCHOBE M3YYEHHBIX
dbopMy1 U CBOWCTB (uUryp;

- BBIYMCIIEHUS JUIMH, IUIoUaied 1 00beMOB peajbHBIX OOBEKTOB MPU PEIICHUU MPAKTHYECKUX
3a]1a4, UCIOJIB3YS MPU HEOOXOUMOCTH CIIPABOYHUKHU U BBIYUCIIUTEIbHbBIE YCTPOHCTBA.
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IIpnioxenne 1
Cucrema oneHUBaHHUA 110 PeAMeTy

OueHka NMUCbMEHHBIX KOHTPOJbHBIX M CAMOCTOSITEILHBIX pPadoT
00y4alomuxc Mo MareMaTHKe.

OTBeT OLICHUBAETCS OTMETKOM «5», €CIIH:

- paboTa BBITIOJTHEHA MOJHOCTBIO;

- B JIOTHYECKHUX PACCYKJICHHUSIX U 000CHOBAaHUM PEIICHUS HET TPOOEIIOB U
OIINOOK;

- B pELICHUU HET MaTEeMaTUYECKUX OIMOOK (BO3MOXKHA OJIMH HEJIOYET,
OMNUCKA, KOTOPasi HE SIBJISETCS CJIEICTBUEM HE3HAHUS WJIM HETTOHUMAHUS
y4e0HOro Marepuana).

OtMeTKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasix:

- paboTa BBITIOJIHEHA MOJTHOCTHIO, HO OOOCHOBAHUS IIar0B PEIICHHS
HEJOCTAaTOYHBI (€clTu yMeHHEe 000CHOBBIBATh PACCYKICHHS HE SBISIOCH
CIIEIIUATILHBIM 00BEKTOM ITPOBEPKH );

- TOTIYIIECHBI OJ{HA OIIMOKa UK €CTh JIBa — TPH HEJ0UETa B BHIKIIAJKAX,
PHUCYHKaX, 4epTekax Wiu rpapukax (eciau 3Ty BUIbl pabOT HE SABISIINCH
CIEIHAIEHBIM 00BEKTOM IIPOBEPKH).

OTMeTKa «3» CTAaBUTCS, ECIU:

- JIOIyIIeHO OoJiee 01HOM OIMOKM Uiy OoJiee TpeX HELOUYETOB B
BBIKJIQJIKaX, YepTekax Wi rpadukax, Ho o0yyaromuiics obnagaer
00s3aTeNbHBIMH YMEHHUSIMH 110 TIPOBEPSIEMON TEME.

OtMmeTKa «2» CTaBUTCH, SCIIN:

- IOTIYIIEHBI CYIIIECTBEHHbIE OLTNOKH, TOKa3aBIlIKeE, YTO

oOyyJaronuiics He 00J1amaeT 00sA3aTEIbHBIMU YMEHUSAMH 110 JaHHOU TeMe
B MOJIHOW Mepe.

Otmetka «1» He cTaBUTCS.

OueHka yCTHBIX OTBETOB 00y4aIOIIMXCH M0 MATEMATHKE

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIN YUEHUK:

- TIOJIHO PaCKPBLI COAEpKaHUE MaTepuaia B 00beMe, MPeayCMOTPEHHOM
MPOrPaMMO U YUEOHHKOM;

- U3JI0KUJI MaTepHUall TPAMOTHBIM SI3bIKOM, TOYHO UCIOJIb3YS
MaTE€MaTUYeCKyld  TEPMHHOJOTMIO W  CHMBOJHUKY, B  OIpPEACIICHHOU
TTOCJIE0BATEIILHOCTH;

- PABWJIbHO BBITIOJIHUJI PUCYHKH, YEPTEKHU, TPAPUKH, COMTYTCTBYIOIITHE
OTBETY;,

- MOKa3ajJl YMEHHUE WIUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU TTPUMEPAMH,
MIPUMEHSATH €€ B HOBOM CUTYAallMH MPHU BBIITOJIHEHUH MPAKTUUYECKOTO 3aJaHus;
- MPOICMOHCTPUPOBAJI 3HAHUE TEOPUU PAHEE U3YUECHHBIX
COITYTCTBYIOIIUX TeM, CHOPMUPOBAHHOCTh U YCTOHYMBOCTH UCTIOIB3YEMBIX
MIpU OTBETE€ YMEHUI U HABHIKOB;

- OTBEYAJI CAMOCTOSTEIHHO, 0€3 HABOSIINUX BOIIPOCOB YUUTETIS;

- BO3MOJKHBI OJIHA — JIB€ HETOUYHOCTH P OCBEIIEHUH BTOPOCTEIIEHHBIX

JIOTUYECKOU
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BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPaBHUII TIOCIIE
3aMEYaHUs yUUTEII.

OTBeT OLIEHUBACTCA OTMETKOM «4», €CITU YAOBJIETBOPSET B OCHOBHOM

TpeOOBaHUSAM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJJUH U3 HEJIOCTATKOB:

- B U3JIOXKEHUH JOMYIEHbI HeOObIINE MPOOEIIbl, HE UCKAa3UBILIEe

MaTeMaTHYECKOE COiepKaHNe OTBETA;

- IOTIYIIECHbI OJIUH — JBa HEJI0UETa MPU OCBEIIEHUU OCHOBHOTO

coJlep’KaHusl OTBETAa, UCIPABIICHHBIE MTOCIIE 3aMEYaHUs] YUUTEJIS;

- IOTIYIIEHbI o1InOKa uitu 6osee IByX HE04YETOB IIPHU OCBEIICHUU

BTOPOCTETIEHHBIX BOIIPOCOB UJIM B BBIKJIAJIKaX, JIETKO UCIIPABIIEHHBIE [1OCIIE

3aMeuyaHus yUUTEs.

OtMetKa «3» CTaBUTCS B CIEAYIOIIUX CIIydasix:

- HEIIOJIHO PacKpBITO COAEpkKaHUE MaTepHraia (ColepxaHue U3JI0KEHO

¢dbparmeHTapHO, HE BCerJa IOCIEAOBaTENbHO), HO MOKa3aHO oOIee MOHMMaHHE BOMpoOca U
MPOJEMOHCTPUPOBAHBl yMEHHUS, JOCTATOYHBIE [UJIsI YCBOEHHS MPOrpaMMHOr0 Marepuala
(ompenenensl «TpeboBaHMSIMH K MaTeMaTHYE€CKOW TMOATOTOBKE YyyallUXCs» B HACTOSIIEH
porpaMme o MaTeMaTHKe);

- IMEJKCh 3aTPYIHEHUS WIN JOIYILEHbI OIIMOKH B OIPECIICHUN

MaTeMaTUYeCKON TEPMHUHOJIOTUH, YepTexkaX, BBIKJIAIKAX, HUCIPABICHHBIE I0OCIIE HECKOJBKHX
HABOJSIIUX BOIIPOCOB YUUTEIS;

- YYEHHK HE CHPABWICS C IPUMEHEHUEM TEOPHH B HOBOW CHTYallMU TIPU

BBIMIOJTHEHUH TMPAKTUYECKOTO 3aJaHusi, HO BBIMOJIHWI 3a/laHus O00s3aTENIbHOTO  YPOBHS
CJIOHOCTH TI0 JaHHOU TeMe;

- IIPM IOCTAaTOYHOM 3HAHUH TEOPETUYECKOT0 MaTepHala BhIABIICHA

HeJoCcTaTOYHas cPOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OtMeTKa «2» CTaBUTCS B CICAYIONIUX CIIyJasix:

- HE PACKPBITO OCHOBHOE COZIepKaHHe yueOHOro MaTepHarna;

- 00Hapy»XEHO HE3HAHUE YUCHUKOM OOJIbIIeH i Haubosee

BaXHOW YacTH yueOHOro MaTepuaa;

- IONYLIEHbI OIIUOKY B ONpeeNIeHUH MOHATUI, U

UCIOJIb30BAaHUU MaTEMAaTHYEeCKON TEPMUHOJIOTUH, B PUCYHKAX, YePTEkKax

WM rpadukax, B BEIKIAIKaX, KOTOPHIE HE UCIIPABIICHBI MTOCIIE

HECKOJIbKUX HaBOJAIINX BOMPOCOB YUUTEIIS.

OtMmetka «1» He cTaBUTCS.

Y4uuTenb MOXXET MOBBICHTH OTMETKY 332 OPUTHHAIBHBIM OTBET HAa BOMPOC HIIM OPUTHHAIBHOE
pelieHre 3a/lauM, KOTOpble CBUJIETENBCTBYIOT O Pa3BUTHM 00YYaroIlIerocs; 3a pelieHue dosnee
CJIOKHOM 3aJ]a4uM WJIM OTBET Ha 00Jiee CI0KHBIN BOIIPOC, MPEI0KEHHbIE 00yJaroeMycs
JOTIOTHUTEIIBLHO MOCIIE BHIMOJIHEHUS UM KaKUX-TH00 IPYruX 3a/laHui.

IIpu mecmuposanuu Bce BepHble 0TBETH 6epyTcs 3a 100%, Torga oTMeTKa BBICTaBIAETCS B
COOTBETCTBUH € TaOIuLIEH:
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[IponieHT BBINOMHEHUS 3a1aHUS OtmMmetka

90% u 6o1ee OTIIUYHO

70-89%% XOPOIIIO

50-69%% YIOBJIETBOPUTEIIBHO

menee 50% HEYZOBJIETBOPUTEIBLHO
IIpu BbICTABJIEHUM YeTBEPTHOM (II0JIyroJ0BOii) OTMETKH YYUTEIb PYKOBOJICTBYETCS
CIIEIYIOLUM:

OTMETKa «5» BBICTABIICTCS NPU HATMYUHM OOJBLIETO KOJUYECTBA OTIMYHBIX OTMETOK, IPH
OTCYTCTBHHM HEYIOBJIETBOPUTEIbHBIX OTMETOK (OJHAKO, HEYAOBIETBOPUTENIbHAs OTMETKa He
YUUTBIBACTCS, €CIH YUAIllMHCS B TEUEHHUE YeTBepTH (MOJIyroins) mokas3an 0osiee BHICOKHE 3HAHUS
[0 ATOMY K€ MaTepuany U MOIY4YHJ yIOBJIETBOPUTEIbHYIO OTMETKY); CpeIHUI Oaul He MeHee
4,75;

OTMETKa «4» BBICTABIISIETCS IPH HAJIMYUU OOJBIIEr0 KOJIMYECTBA OTMETOK «4», IPU OTCYTCTBHU
HEYJIOBJIIETBOPUTEIbHBIX OTMETOK (OJHAKO, HEYJIOBJIETBOPUTEIbHAS OTMETKA HE YUHUTHIBACTCS,
€CJIM y4Yallluics B TEUEHUE YETBEPTHU (TMOTYroausi) moKaszayl 00jiee BHICOKHME 3HAHUS 10 ITOMY XKe
MaTepuaily U HOJy4YuIl yA0BIETBOPUTEIbHYIO OTMETKY); CpeAHUM Oaim He MeHee 3,75;

OTMETKa «3» BBICTABIISICTCS NPU HAJTMYUU OOJIBIIETO KOJUYECTBA YOBIETBOPUTEIHHBIX OIICHOK;
cpenHuii 6amn He MeHee 2,75;

HEY/IOBJIETBOPUTENIbHAST OTMETKA «2» BBICTABISCTCA, €CIM YYallMiicsi HE YCBOWJI HM3ydaeMbld
MaTepual U UMEET B OCHOBHOM OTMETKHU «2»;

oOyyaromuMcs, HaxXOASIIMMCS Ha JICYEHUH B JIEYEOHOM 3aBEIECHUHU, IJe ObLIM OpPraHU30BaHbI
yueOHbIE 3aHATHSA, YYUTHIBAIOT OTMETKH, IOTYYEHHbIE B JIEYEOHOM 3aBEACHUM.

O6mas kaaccupuranus oMMOOK.

IIpu oueHKE 3HAHMI, YMEHUI U HABBIKOB YYAILIUXCS CIEAYET yUUTHIBATh BCE

omnOku (TpyObie U HETPYObIe) U HETOUETHI.

I'pyObIMu cuuTaOTCSl OIINOKH:

- HE3HAHHE ONPEJEIICHUSI OCHOBHBIX IIOHATHH, 3aKOHOB,

IpaBUJ, OCHOBHBIX IIOJIOKEHUH Teopuu, He3HaHue (opMys, OOIIENPUHATHIX CHUMBOJIOB
0003HaYeHU I BETMYMH, €IMHULl UX U3MEPEHUS;

- He3HAHNE HAUMEHOBAHUN €MHUII U3MEPEHMUS;

- HEyMEHHE BBIICTUTH B OTBETE IJIaBHOE;

- HEyMEHHE NIPUMEHSTh 3HaAHUS, aJITOPUTMBI JIJIsl PEIICHUS

3a/1ay;

- HEyMEeHHeE JIeNIaTh BBIBOJIbI M 0000IIEHMS;

- HEyMEHHE YUTaTh U CTPOUTH I'paduKy;

- HEyMEHHeE I0JIb30BaThCs NEPBOMCTOUHUKAMH, YUCOHUKOM U

CIIPAaBOYHHUKAMHU;

- IOTepsl KOPHSI UJIU COXPaHEHUE ITOCTOPOHHETO KOPHS;

- oTOpackIBaHKe 0€3 00BSICHEHNUH OJHOTO U3 HUX;

- paBHO3HAYHbIE UM OIIHUOKH;

- BBIYMCIIUTENIbHbIE OIIMOKH, €CIIM OHU HE SIBJISIOTCS OMMCKOM;

- JOTMYECKHE OIIUOKH.

K Herpy0ObIiM ommoxaM cieayer OTHeCTH:
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- HETOYHOCTb (hOPMYIHPOBOK, OINIPEICICHU, MOHATHI, TEOPHIA,

BbI3BAaHHAsl HETOJHOTOM OXBaTa OCHOBHBIX HPU3HAKOB OIPENENIIEMOro MOHATUS WU 3aMEHOM
OJTHOTO - IBYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH rpaduka;

- HEpalMOHAJIbHBIA METO/ PELICHUS 3aJa4l WJIM HEJJOCTATO4YHO

IPOAYMAHHBIA IUIaH OTBeTa (HapyllIEHHE JOIMKH, MOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIIEHHBIMH);

- HEepalMOHAJIbHbIE METObI paOOTHI CO CIIPAaBOYHOM U JPYron

JIUTEpaTypOil.

Hepoueramu siBJISIIOTCS:

- HEepaIMOHAIbHbIEC TPUEMBI BEIYUCICHUH 1 TIPeoOpa3oBaHMiA;

- HeOpe)KHOE BBIMOJIHEHHUE 3aIUCEH, YepTexel, cxeM, rpadukoB
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