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1. HOACHUTEJBHAS 3AITUCKA.

ApantipoBaHHas pabodas mporpamma y4eOHoro mnpeamera «MaTemaTukay coaepKuT auddepeHnupoBaHHble TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS M
yCIIoBUS €€ peann3anuy, 00eCTIeunBalIoIIie YAOBIETBOPEHHE 00pa3oBaTenbHbIX MmoTpedbHocTer yuammxcs ¢ OB3 B coorBercTBuM ¢ TpeboBanmsiMu OI'OC OB3
BapuanT 7.2. Ilporpamma cocrasnena Ha ocHoBe ®PI'OC OO0 u ®I'OC OB3 mpuka3z 1598 ot 19.12.2014 AOOII BapuanT 7.2. KOMIOHEHTa TOCYAaPCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIETO M CpeaHero (MoJHoro) obiiero oopa3zoBaHus Mo (pu3KMKe B COOTBETCTBUU CO CIEAYIOLIMMH HOPMATUBHBIMH U
pacnopsAuTEIbHBIMU JOKYMEHTAMH:

YMK ucnons3yeMslil 115 peaau3aliy IporpaMmbl:
e [Iporpamma ocHOBHOTO 00IIero oopa3zoBaHusl.
e Aurebpa 8 xinacc A.I'. Mepansik, B.b. [Tononckuit, M.C. fAxup .: YaeOuuk y1st 00meo0pa3oBaTenbHbIX yupexaeauil. — M.: Berrana-I'pad, 2021. JI.C.
o Teomerpus 7 -9 Aranacsin, B.®D. Byty30B u ap: YueOHuK 1 001ieo0pazoBaTenbHbIx yupexaenuit. — M.: [IpocBemenue, 2013..

AnanTtupoBaHHas oOpa3oBaTeibHasl MPOrpaMMa OCHOBHOTO 00miero oOpazoBanus oOydwaromierocs ¢ 3[IP (BapmaHT 7.2) mo MaTeMaTHWKe NpeaHA3HAUEHA IS
KOPPEKIIMK MpPEIMETHBIX HABBIKOB W yMeHMid faeteli ¢ OB3 § kmacca, i KOTOPBIX TPeOYIOTCsl 0COOble MEeJarorHuecKue yCJIOBHS, CHEIHAIbHOE CUCTEMATHIeCKOe
IIeJICHAIIPaBIIEHHOE KOPPEKIIMOHHOE BO3IEHCTBHE C YIETOM OCOOCHHOCTEN MX MCHXO(U3UYECKOTO U PEUEBOr0 Pa3BUTHS, HHAWBUAIYATbHBIX BO3MOXKHOCTEH, C IEIBI0
OKa3aHUs IOMOIIM JeTsIM AToU Kareropuu B ocBoeHuu OOIL.

AOOII O0O (Bapuanrt 7.2) mpemoiaraet, 4To 00y4Jaroluics noay4aeT OCHOBHOE 0011iee 00pa30BaHue, COOTBETCTBYIOIIIEE 10 HTOTOBBIM JOCTH)KCHHUSIM K MOMCHTY
3aBepileHHs 00yueHHs 00pa30BaHUI0O HOPMATHBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, PH peaTU3aliy CIEIUANBHBIX YCIOBHH, YUYUTHIBAIOINX UX 0COObIE 00pa3oBaTeIbHEIC
MOTPEOHOCTH.

2. O0mme cBeieHus1 00 00yYarOIIEMCS.

D.1.0. Tumepxanosa SlcmuHa

Kaacc 8a

3akmarouenue IIMIIK BrisiBIIeHBI  TpyAHOCTH B 0OydeHHMH, OOYCJIOBJICHHBIE MaplIHaIbHON
HecopmupoBanHOcThi0 BII® cmemianHoro Tuma, ¢ HeIOpa3BUTHEM
pevH CHCTEMHOTo Xapakrtepa (3 yp.ped.pa3BuTHs), HApyIISHUSIMHI YTSHUS U
MMChMa.

Pexomennannu IIMIIK

OO6pa3zoBaTenbHas MporpamMma AOOIT OO0 mis odyuatonuxcs ¢ 3[1P

®dopma moTyIeHHs 00pa30oBaHUS OOmeoOpa3oBarebHas Ikoja. B cocraBe kiacca U 1 vac B HEICIIO
KOPPEKIIMU BO BHEYPOYHOE BPEMsI

®dopma 00yueHus (0UHas1/3a0uHas/0OYHO-3209HAs) OYHas

Pexxum 00ydeHus (TOTHBIN/HETIOTHBIN/OTUH BRIXOAHOM) | MONHBII

CrienmajibHble TEXHUYECKHE CPENICTBA He TpeOyeTcst

IIpenocTaBnenue yciyr acCHCTEHTa, THIOTOpa He TpebyeTcs

CrieninanbHbIe OpraHU3aIOHHBIE YCIOBHSA €)XXeroJiHas IepBUYHASA, IPOMEKYTOUHAs, HTOTOBas TICHX0JIOTO-
reJjarornyeckas TMarHoCTUKa

TpynHocTn, BO3HHKAOIIMeE B Iponecce y4eOHOM 1esiTeJIbHOCTH HA YPOKaX MaTeMATHKHU
- Ipo6JIeMbI IPOCTPAHCTBEHHOM OPUEHTUPOBKH, HEPA3IUICHUE, HEMPaBIILHOE Ha3bIBAHUE TEOMETPHUECKUX QUTYD, (OPM OKPYKAIOIIETo;
- CMEIIeHNEe MaTeMaTHYECKUX TOHATHH (IEpUMETp U TUIOIIA b, YACTHOE U Pa3HOCTH U T.I1.);



- HECITIOCOOHOCTh YCTAHOBUTH 3aBUCUMOCTH MEXAY BEINIHMHAMH (9aCTh- [EJI0€; CKOPOCTh-BPEMS-IJINHA ITyTH IIPH PAaBHOMEPHOM IPSIMOIMHEHHOM JABIKEHUH; IICHA-
KOJINYECTBO CTOMMOCTD U JIp.), PELINTh TEKCTOBYIO 3a7auy B 1-2 nelcTBus;

- HEyMEHHE TI0JIb30BaThCs MAaTeMaTHYECKON TEPMUHOIOTHEH;

- HEyMEHHE IPUMEHUTH aJITOPUTM (CIIOCO0, TPHEM) BBIITOJIHEHUS apU(METHIECKOTO JISHCTBHS,

- HEyMEHHE UCTIOIh30BaTh CBOMCTBA apH(PMETHIECKIX NEHCTBUI MPH BBHITTOTHEHNH BBIUYMCICHAN C paIllIOHATBHBIMY YHCIIAMHU;

- IPOOJIEMBI B IOHUMAaHUY MaTEeMaTUYECKUX OTHOIICHHMI (OO0JIBIIE/MEHBIIIE, BBIIIE/HUXKE, TOPOIKE/ACIICBIIC; «OO0JIBIIIC/MEHBIIE HA...», «OOJbIIE/MEHBIIIE B ...», «HA
CKOJIBKO (BO CKOJIBKO pa3) OOJIbIIIe/MEHBIIE» | JIP. ).

- HEJIOCTaTOYHO Pa3BHUTO MPOU3BOJIHHOE BHUMAaHHE, OCOOEHHO TaKOE €r0 CBOHCTBO, KaK YCTOWYHBOCTB; CHIDKEH OOBEM CIyXOpPEUYEeBOTO 3allOMHHAHMS, paboTaeT Ha
YPOBHE PENpOIyKTUBHOT'O BOCIPUSTHS; HECTIOCOOHOCTh YUECTh BCE YCIIOBHS U Tallbl PEIICHHS 33JaHus B XOZ€ €r0 BHIMONHEHHS (HETIOTHOE BHITIOIHEHHE 3aIaHuUs).

Ocob0eHHOCTH HHAMBHUAYAJIBHOTO Pa3BUTHS
Oco6ennoctu TyromykoBoi AnekcaHAphI, OMPEAETISIONIIE HEOOXOANMOCTh CO3AAHUS CIIEIIMAFHBIX YCIOBUH MOTydIeHUsT 00pa30BaHus:

[To3HaBaTenbHBIE HHTEPECH B Y4eOHOH cdepe chopMHUpOBaHBI HEIOCTATOUHO MOJHO. AJIEKCaHJIpa HE MPUHUMAET aKTUBHOE y4acTHE B XOJE YpOKa, TaK Kak He
YBEPCH B IPAaBUJIBHOCTHU CBOMUX OTBCTOB.

HaGmromaeTcst cpenHsisi akTUBHOCTh BHHMAHUS, TOBBIMIEHHAs YTOMIISIEMOCTh BIHSET HAa CHIDKCHHWE KOHIICHTpAIlMd BHUMaHHWA B KOHIE ydeOHoro mHs. Jlms
3allOMUHAHHS MaTephalla MHOTOKPAaTHO MEXaHWYECKH IOBTOPSET ero, 0e3 pa3dopa W OCMBICICHUs, JENaeT CMBICIOBbIE OmuOKU. Mmeer orpaHndeHHBINH (OemHBIN)
CJIOBapHbIi 3amac.

HcnpIThIBaeT CIOXKHOCTH TPU OBJIAJCHWHU MPOrPAaMMHBIM MaTepUalIoM, OOHAPYKUBACT HEJTOCTATOYHO c(hOPMHUPOBAHHBIE OCHOBHBIC YUEOHbIC YMEHHS U HABBIKH,
HU3KYIO yCIIEBa€MOCTh IT0 OCHOBHBIM IIPEIMETaM.

YcTHas v mUCbMEHHAs pedb KpaiiHe OeHa ¢ TOUYKH 3peHUsT €€ MPaBHUIILHOCTH, TOYHOCTH, OOraTCTBa U BHIPA3UTEILHOCTH.

OtMeugaercs HCIMMOHMMAaHUE, HCYMCHUC BBITIOJIHUTE MHOI'OKOMITIOHCHTHOC 3a/IaHUC (COCTOSIHIee N3 HECKOJIBKUX HpOCTI)IX).

HakomuBmme 3a ronsl yueObl HEYyCBOSHHBIC TEMBI, HEOTPAOOTaHHBIE YMEHHS U HABBIKU TI0 OCHOBHBIM IITKOJIBHBIM TIPEAMETaM, CYIIIECTBEHHO BIUSAIOT Ha YCBOCHUE
HOBOTO MaTtepuaina. [lenaroram mpuxoauTcst OOBACHATH paHee H3YUCHHBIN MaTeprai, Kak HOBBI HEOJHOKPATHO.

OTMedaeTcs HETOTOBHOCTE BBITTOJIHSTH 3alaHuC 663 MOIIaroBoi HWHCTPYKIHHU U ITOMOIIH.

Ha ocnoBanum Bbimucku IIMIIK: «BbIssBIEHBI TPyIHOCTH B OOy4YeHHH, OOYCIOBIIEHHBIE MAPIIUAILHOW HECPOPMHUPOBAHHOCTHIO BBICHIMX TNMCHUXUYECKUX (PYHKIIAN
CMEIIaHHOTO TUTA, C HEIOPA3BUTHUEM PEYH CUCTEMHOTO XapakTepa (3 yp. peueBoro pa3BUTHsI), C HAPYIIICHHEM YTEHUS U IHCHMay.

PexoMeHnganmum mncuxoJiora: npu oObsICHEHUN HEOOXOJMMO HCIIOJBb30BaTh PHCYHKH, MPOCThIE cXeMbl, nHporpapuxy. Co3iaHre aJropuTMOB B BUJE MaMSITKH,
WHCTPYKIUH, TI0 KOTOPOMY JIaHHBIE YYEHHKH OyIayT JeHcTBOBaTh. BHauane maBaTh oOpasel, 4TOOBI BBHINMOJHSUI MO 00pasily, a 3aTeM caMmocTosTelbHO. [IpoBenenue
(PM3KYIBPTMHHYTOK B HENAX TMPEAYIPEKICHAS yTOMIIeMOCTH. CHCTEMATHYECKH OCYIIECTBIATH TIelaroraMy CaMOaHaIn3, CAMOKOHTPOJIb, Pe(IEKCHIO.

Oco0ble o0pa3oBaTe/ibHbIE MOTPEOHOCTH:

. PazpuTne BceX KOMIIOHECHTOB peyu, SI3BIKOBOM KOMITETCHTHOCTH.

. PasButne unrarennckoi rpaMOTHOCTHU U pa60Ta C TCKCTOM.

. PasButne HpOCTpaHCTBeHHOﬁ OPHUCHTUPOBKHU, BHUMAHUSA, BOCIIPUATUA, [TAMATH, MBICJIUTCIIBHBIX IPOLECCOB.
L (DOpMI/IpOBaHI/Ie COHHaHBHOﬁ KOMIICTCHTHOCTH.

K cnenmnaasHbIM 00pa3oBaTebHbIM YCJIOBHAM OTHOCATCSH:

o peanu3zauys MHAUBUAYANbHOrO An((epeHIUPOBaHHOTO MOIX0Aa K 00yueHHIO peGeHKa ¢ (Y4YeT CTPYKTYphl PEYeBOr0 HapyLIEeHHs, PEUEBBIX U
KOMMYHHKAaTHBHBIX BO3MOXHOCTEH peOeHKa, ero HHANBUIYAILHOTO TeMIIa 00yUeHHS U MPOJBIKEHHS B 00pa30BaTEILHOM MPOCTPAHCTBE U T.I1.);

o NPUMEHEHHUE CIIeUaTbHBIX METOA0B, IPUEMOB U CPEACTB 00yUEHHS U KOPPEKLUOHHO-JIOTONIEANIECKOH paboThI, B TOM YHCIIE CIICUATU3HPOBAHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH, TUIAKTHUECKUX OCOOMHA, BU3yalbHBIX CPEACTB, 00ECIICUNBAIOIINX PEATH3ALUIO “00XOIHBIX MyTeH KOPPEKIHMOHHOTO BO3JEHCTBUS



Ha peveBble MPOIIECCHI, MOBBIMIAIOIINX KOHTPOJIb 32 YCTHOW ¥ MUCHbMEHHOH Pedblo, TIIATENbHBIA 0TOOP 1 KOMOWHUPOBAaHHE METOIOB U IIPHEMOB O0yUEHHUS C IIETHI0
CMCHBI BHJIOB JICATCIILHOCTH OOYYarOIIMXCs, W3MEHCHHs JOMWHAHTHOTO aHAIM3aTopa, BKJIIOYCHUS B pabOTy OOJBIIMHCTBA COXPAHHBIX aHAJIM3aTOPOB;
WCIIONb30BaHNE OPUEHTHPOBOYHON OCHOBHI ACWCTBUH (OTIOPHBIX CUTHAJIOB, JITOPUTMOB, 00PA3IIOB BHIITOIHEHNS 3a/1aHN);

. BBIOOD MHIMBHUIYaJIbHOTO TEMIIa 00YUYCHHUS, C BO3MOXKHBIM H3MEHEHHUEM CPOKOB MPOIBHKEHHS B 00pa30BaTEIbHOM POCTPAHCTBE;

. oco0ast OpraHu3aus IMarHOCTUYECKHX, TPOBEPOYHBIX M KOHTPOJILHO-OLIEHOYHBIX CPEJICTB: COKpaleHHe 00beMa KOHTPOJIbHBIX 3aJIJaHUH, aJIpECHBIC
TMOIIATOBBIC 33/1aHMs, ¢ 00JIee TTOAPOOHBIMH UHCTPYKILIMSIMHU,

. 00BbeKTHBHAs OlleHKa pe3yapTaToB ocBoeHust AOOII o0yvarommmes;

. 3710pOoBbecOeperaronHii, KOM(GOPTHBIN PEKUM 00YUCHHS U HATPY30K.

. 0co0bie MeTolbI U POPMBI O0yUYCHHSI.

o o0s13aTebHasi KOPPEKIMOHHAs paboTa.

B cBs13u ¢ 3TUM 11151 KOPPEKIIMK 3HAHWH, a TakXkKe 71 BRIpaOOTKH HABBHIKOB M YMEHHM, ydamuxcs Kiacca, ooyqaromuxcs mo AOOII k kypcy MaTreMaTuku CpeHero
3BeHa, IpenoaraeTcs 1 yac KOppeKIMOHHBIX 3aHATHI B HEJIEIO B paMKax MeJjarorndeckoi mojaep:kku — 34 yaca B ro/.

Tekyuyo ¥ IPOMEKYTOUHYIO ATTeCTALUM 00yUAIIUICA NPOX0AUT B cocTaBe kiacca: KM ucnonp3yloTcs Takue Ke Kak U Ui BCEro Kiacca, CHIDKAKTCS
TpeOOBaHU K BBIIIOJIHEHHUIO PA0OTHI, YCTaHABINBACTCS 00S3aTENbHBIH MUHUMYM Ha OTMETKY «3», YTO COOTBETCTBYET BBHIIIOIHEHUIO 0a30BOil YaCTH KOHTPOJIBHOM paboThI.

@DopMBbI IPOBEICHUA 3AHATHIH

) NPaKTUYECKUE 3aHATHS C 3JCMEHTAMHW WUTP W WIPOBBIX 3JEMEHTOB, AMJAKTHYECKHX W Pa3IaTOYHBIX MaTepHajoB, peOycoB, KPOCCBOPOB,
TOJIOBOJIOMOK.

o camocTosiITelbHas: paboTa (MHANBUAYyaJIbHAS WK TTapHast)
OcHOBHbIE MeTObI H TEXHOJOIMH

. TEXHOJIOTHSI Pa3HOYPOBHEBOTO OOyUCHHUS;

o pa3BuBatollee 00yUCHHUE;

) TEXHOJIOTHsI 00yUYECHHUS B COTPYAHUYECTBE;

. KOMMYHHKaTHBHAsl TEXHOJIOTHUSI.

. HrpoBble TEXHONOIUU

Br106op TexHONOTHif 1 METOAUK 00YCIIOBJIEH HEOOXOAMMOCTRIO T (hepeHIINAIINN U UHAWBHya N3l OOYICHUS B IENISIX PA3BUTHS YHUBEPCAIBHBIX YIEOHBIX
JICCTBUH 1 TMYHOCTHBIX KA4€CTB IIKOJIHHUKA

CucreMa oueHKH 10cTH:KeHMIT o0yuatomerocsi ¢ OB3

B mkone mpuasata 5-OanbHas cucreMa OTMETOK Bcex pabor nererd ¢ OB3. TpeGoBaHus, mpenbsBisSeMble K YYallUMCS, COTJIACYIOTCS C TpeOOBaHHSIMH
o0pa30BaTeIbHBIX MPOTPaMM U PEKOMEHIAIMSAMM I10 OIICHKE 3HAHHM, YMEHMH M HaBBIKOB oOydarommxcs. OTBETCTBEHHOCTh 3a OOBEKTHBHOCTh OIICHKHM 3HAHHHU,
00y4aroIIMXCs BO3JIAracTCs Ha YUUTEIsL.

Benymumu ¢popmamut KOHTPOIIS SABISIOTCS:

o aJIMUHHUCTPAaTUBHBIE KOHTPOJIbHBIE PA0OTHl HHBAPUAHTHOM 4acTH yueOHOTo TIIaHa;

o MOHHUTOPHYHT YPOBHS Pa3BUTHS yYaIIUXCs (COBMECTHO C TICMXOJIOTUYECKON U JIOTOTIETNIECKOH CITy>KO0#).
o aTTecTalus 0 UTOraM YeTBEPTH U TOfa;

o YYeT JTMYHBIX JOCTIKEHUH ydaluxcs MICbMEHHAs IPOBEPOYHAs/KOHTPOJIbHAs paboTa

. TECTUPOBAHHE

o TBOpYECKas pabora



. 3a4eT
Or1ieHKa JOCTHKEHUS IIAHUPYEMBIX PE3yJIbTATOB MPOMEKYTOYHOMN aTTeCTaIlUH:
®  «YJOBJCTBOPHUTEIBHO» (3a4eT), €CIIM 00YYArOIIUECs BEPHO BBHITOIHSIOT OT 35% 1o 50% 3amanwuii;
e «xopomo» — oT 51% a0 65% 3aganwuii;
e  «OTIUYHOY - CBHIIIE 65%.

3. JIM4HOCTHBbIE, MeTaNpeAMeTHbIE H NIPeMeTHbIE Pe3yJIbTaThl 0CBOeHHS y4eOHOro Kypca «MatemaTnka 8 kiace».

I/I3yquI/Ie MaTeMaTHUKHU B OCHOBHOM IIIKOJIC Ja€T BO3MOKHOCTb 06yqa}01111/1Mc;1 JOCTHUYb CIICAYIOUIUX PE3YyJIbTAaTOB Pa3BUTHA:
B muunoctHOM HaItpaBJICHUU:

1) YMEHHE SCHO, TOYHO, IPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOH M TUCbMEHHOW Pe4H, TOHUMATh CMBICH MTOCTaBJICHHOM 3a/1a4H, BEICTPaNBaTh apryMEHTAIHUIO,
MPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPBL;

2) KPUTHYHOCThH MBIIIJICHUS, YMEHUE PACIIO3HABATH JJOTUYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTIINYATh TUIIOTE3Y OT (aKTa;

3) Ipe/ICTaBICHHE O MAaTEMAaTHIECKOI HayKe Kak cepe 4eIoBedecKol NesTeNbHOCTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAYMMOCTH ISl Pa3BUTHS [IMBIIIN3ALINH;

4) KpEaTUBHOCTH MBILUICHHS, HHUIIMATUBA, HAXOTYMBOCTh, AKTUBHOCTH MPH PEHICHUN MAaTEeMAaTHYECKHX 3a]1a4;

5) yYMEHHE KOHTPOJIIMPOBATh MPOLIECC U PE3yIbTaT yIeOHOH MaTeMaTHYECKOH e TeIbHOCTH;

6) CIIOCOOHOCTB K SMOIMOHAIEHOMY BOCTIPHATHIO MaTeMAaTHIECKUX O0BEKTOB, 3a/1ad, PEICHHH, pacCyKICHUI;

7) BOCITUTAHUE POCCUIMCKON IPaskIaHCKON HWACHTHYHOCTH: AaTPHOTH3MA, YBaKEeHUs K OTeuecTBY, OCO3HAHUS BKJIaJa OTCUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU
HaYKU;

8) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO0, TOTOBHOCTh U CIIOCOOHOCTBH 00YYaIOMIMXCsl K CAMOPA3BUTHIO M CaMO0OOPa30BaHHIO HA OCHOBE MOTHBAIMU K OOYYSHUIO U
MO3HAHUIO;

9) OCO3HAHHBIN BHIOOD M MMOCTPOCHHE NANbHEHIIIEH HHINBUIYaTbHON TpaeKTOpHH 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpe Mpodeccruii 1 MpoQecCHOHATBHBIX

HpeI{HO‘ITCHI/Iﬁ C y‘IéTOM yCTOﬁ‘IHBBIX IMMO3HABATCJIbHBIX HWHTCPECOB, a TAKXKEC HAa OCHOBC (1)OpMI/IpOBaHI/I${ YBAKHUTCJIBbHOTO OTHOIICHUSA K TPYAY, Pa3BUTHUC OIIbITa y4aCTHS B
COIMAJIbHO 3HAYUMOM TPYHC,

10) YMEHHUE KOHTPOJIMPOBATH MPOIIECC M Pe3yNIbTaT yueOHOW 1 MaTeMaTHYECKOH JIesITeTbHOCTH;

11) KPUTHYHOCTH MBIIIUIEHUS, THALMATHBA, HAXOAYUBOCTb, aKTUBHOCTB IIPY PEIIEHUH T€OMETPUUECKHX 3a/1a4;

B METaNpeAMETHOM HaIPABICHUN:

1) MepBOHAYAIILHBIC MTPEACTABICHUS 00 UAEAX U O METOJIaX MaTeMaTHKU KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU M TEXHUKH, O CPEACTBE MOJICITHUPOBAHUS SIBJICHUH
U TIPOIIECCOB;

2) YMEHHUE BUJETh MaTeMaTHYECKYIO 3a/1auy B KOHTEKCTe MPOOJIEMHON CUTYallH B APYTHX TUCHUIUINHAX, B OKPY>KaIOIIEH KU3HM;

3) YMEHHUE HAXO/IUTh B PA3ITUYHBIX HCTOYHUKAX HHPOPMAIHIO, HEOOXOAUMYIO JUISI PEIICHUS] MAaTeMaTHUECKUX TPOOJIEM, U TIPEJICTABIISTh €€ B TOHATHOH (popme;
MPUHUMATH PEIlIeHNE B YCIOBHSIX HEMOTHON U M30BITOYHON, TOUHON M BEPOSITHOCTHON MH(OpMAIINK;

4) YMEHHE IOHUMATh U HCII0Ib30BaTh MATEMAaTHUECKIE CPEACTBA HATTISIHOCTH (ITpaduKy, InarpaMMbl, TaOJIUIBI, CXEMBI U Jp.) 1JIs1 WIUTIOCTPALHH,
MHTEPIPETALNH, apryMEHTALUHY;

5) YMEHHE BBIIBUTaTh TUIIOTE3bI IIPH PEIIEHUH YI€OHBIX 3a/1a4 ¥ MOHUMATh HEOOXOIMMOCTD UX MPOBEPKHU;

6) YMEHHE MTPUMEHSATh MHIIyKTUBHBIE U IEAYKTUBHBIE CITIOCOOBI paCCyXICHNH, BUIETh Pa3IMNYHbIe CTPATEIHH PEIICHS 3a/1a4;

7) NMOHUMAHUEC CYINHOCTH aJITOPUTMUYICCKUX npe;[nncaHI/Iﬁ U YMCHUC ,I[eflCTBOBaTL B COOTBCTCTBHHU C MPCAJIOKCHHBIM AJITOPUTMOM;



8) YMEHHE CaMOCTOSITETTFHO CTABUTH LIENH, BRIOUPATh U CO37[aBaTh aJrOPUTMBI IS peIeHns yIeOHbIX MaTeMaTHIECKUX MPoOeMm;

9) YMEHHE IUTaHUPOBATh M OCYILECTBISTH ACATEILHOCTD, HAPABICHHYIO Ha PEIlIeHHNE 3a7ad UCCIIEA0BATEIbCKOTO XapaKTepa;

10) YMEHHUE CaMOCTOSTENILHO ONpPeAeSTh LETN CBOEr0 00YUeHHs, CTaBUTh U (HOPMYJIMPOBATH IS ceOsl HOBBIE 3a/1a4M B yu&0e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH
[I03HABATENbHON e TETIbHOCTH;

11) YMEHHUE COOTHOCHUThH CBOM JEMCTBUS € IUNITAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIIATh KOHTPOJIb CBOEH IEATEILHOCTH B IPOLIECCE NOCTHXKEHUS Pe3ynbTaTa,
OTIPENEIATh CIIOCOOBI ACHCTBUH B paMKax MPeIOKEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYaIHEH;

12) YMEHHUE ONpPeNeATh MOHATHUS, CO31aBaTh 0000IIEHNs, yCTaHABINBATh AHAIOTUH, KJIacCU(UIINPOBATh, CAMOCTOSITENBHO BEIOMPATh OCHOBAHUS M KPUTEPUU JUIS
KJTaccupUKaInmg;

13) yCTaHaBIMBATh TPUUYMHHO-CIIEICTBEHHBIE CBS3H, IPOBOAUTH JI0KA3aTENbHOE PACCYKACHHUE, YMO3aKIIIoueHHe (MHAYKTUBHOE, IEIyKTHBHOE U 110 aHAJIOTHH) U
JieNIaTh BBIBOJBI,

14) YMEHHUE WTIOCTPUPOBATH U3YUECHHBIC IOHATHUS U CBOMCTBA (DUTYP, OPOBEPraTh HEBEPHBIC YTBEP)KICHNUS;

15) KOMIIETEHTHOCTh B 00JIACTH UCTIONB30BaHMsI HH(POPMAIIMOHHO- KOMMYHHUKAITUOHHBIX TEXHOJIOTHH;

16) NepBOHAYAJIbHBIC MIPEACTaBICHHsI 00 IesX U 0 METOJaX TeOMETPHH Kak 00 YHHUBEPCAIHHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJICIINPOBAHHS SIBIICHUM

1 TIPOLIECCOB;

17) YMEHHUE BUIETh TE€OMETPUUECKYIO 3a7ady B KOHTEKCTE MPOOIEMHON CUTYallH B APYTUX TUCLMIUIMHAX, B OKPY’KAIOIIEH KU3HH;

18) yMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOUHUKAX HH(QOpMAIIHIO, HEOOXOAUMYIO AJISl pelleHHs MaTeMaTHYECKHUX MPOOJIeM, U IIPECTaBiIsITh € B IOHATHOH (opme,
MPUHUMATH PEIICHHE B YCIOBHSIX HEMOTHOHN WM U30BITOYHOM, TOYHOW MITH BEPOSTHOCTHOM HH(OPMAIIHH;

19) YMEHHUE IOHUMATh U UCII0JIb30BaTh MaTEMAaTHUECKUE CPEACTBA HATTISIAHOCTH (YEPTEXKH, TAOIULBI, CXEMBI U JIp.) VI WILTFOCTPALUH, HHTEPIPETALIIH,
apryMeHTaIHH;

20) YMEHHUE BBIIBUTAThH TUTIOTE3BI TIPU PEILICHUH 331241 ¥ IOHUMATh HEOOXOJUMOCTb UX TIPOBEPKH;

Buinycxuux nonyuum 6o03mooicnHocme Hayuumscs 6 7-9 knaccax 11 odecriedeHusi BO3MOXHOCTH YCIEITHOTO MTPOAOIDKEHUsI 00pa30BaHus Ha 0a30BOM U yriTyOJIeHHOM
YPOBHSAX

3JeMEHTHI TEOPUH MHOXKECTB U MaTEMAaTUIECKOM JIOTUKU

. OIIEpPHUPOBaTh4 MOHATUSIMHU: OIIpEieNIeHHEe, TEOPeMa, aKCHOMa, MHOKECTBO, XapaKTEPHUCTUKU MHOKECTBA, SJIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE
MHOX€ECTBO, IOAMHOECTBO, IPUHAIEKHOCTD, BKIIIOUCHUE, PABEHCTBO MHOXKECTB;

. n300paxaTh MHOXKECTBA U OTHOIIIEHHE MHOXKECTB € TIOMOIIBIO KpYroB Diinepa;

. OTIPEENISTh IPUHAICKHOCTD DIIEMEHTA MHOXKECTBY, 00bEIMHEHHUIO U TIEPECEUCHUIO MHOYKECTB;

. 3aJaBaTh MHOXKECTBO C IOMOIIBIO TIEPEUHUCIICHUS SJIEMEHTOB, CJIOBECHOTO ONMCAHMS;

. OTIEPUPOBATh MOHATHIMH: BHICKA3bIBAHUE, UCTUHHOCTD W JIOXKHOCTH BBICKAa3bIBaHHMSI, OTPUIIAHNE BHICKA3bIBAHUIA, OTIEpAIlH HaJl BHICKA3bIBAHUSIMH: U, WIIH, HE,
YCIIOBHBIE BBICKa3bIBaHHA (MMILTUKAIINH);

. CTPOUTH BBICKa3bIBAaHHS, OTPULIAHHUS BBICKA3bIBAHUI.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH APYTHX MPEIMETOB:

. CTPOUTH LIEMOYKH YMO3AKIFOUEHHI Ha OCHOBE UCIIONIL30BAHUS TIPABIII JIOTHKH;

. WCTIONB30BaTh MHOXKECTBA, OTIEPALlUN C MHOKECTBaMH, UX IpauyecKoe MpeACTaBIeHUE I ONMCAHUS PEaIbHBIX MTPOLIECCOB U SIBIICHUH.

Yucna

. OIIEPUPOBATH MOHATHSIMHU: MHOKECTBO HATYPaIIbHBIX YHCEI, MHOXKECTBO LIENBIX YHCEI, MHOXKECTBO PAIMOHAIBLHBIX YKCEN, UPPAOHAIEHOE YUCIIO, KBAIPATHBIN
KOPEHb, MHOYKECTBO JICHCTBUTEILHBIX YHCEN, TEOMETPUIECKasi HHTEPIPETAINs HATypPallbHbBIX, IEJIbIX, PAIlMOHATBHBIX, ICHCTBUTEIHLHBIX YHCEIT;

. MOHUMATh U OOBSICHATH CMBICT TO3ULIMOHHON 3aIIMCH HATYPaJIbHOTO YUCTIA;

° BBITIOJIHATE BBIYMCIICHUA, B TOM YUCJIC C UCTIOJIB30BAHUEM IIPUEMOB pallMOHAJIbHBIX BLI‘II/ICJIGHI/II;'I;



M BBIIOJIHATH OKPYTJICHUE palluOHAJIbHBIX YHCEII C 3aJlaHHOM TOYHOCTBIO,

. CPaBHMBATh PAllMOHAIBHBIE  HPPALIMOHATIBHBIE YUCIIA;
. MPEICTaBIATh PAOHATIBHOE YUCIIO B BHJIE JECATUIHON APOOH

. YHOPSI0YHMBATD YHCTIA, 3AICAHHBIE B BI/Ie OOBIKHOBEHHOW U IECATUIHON IpoOH;

. Haxonuts HOJI m HOK dmcen 1 ucmob30BaTh UX IPH PEIICHAUH 3a1a4.

B nmoBcenHeBHOI KU3HU U NIPU U3YYEHUU APYTUX MPEIMETOB:

. MIPUMEHATH TPaBUiIa MPUOIKEHHBIX BRIYMCICHUNA TPH PEIIEHUH MMPAKTHYECKUX 3a/1a4 U PEIICHUH 33129 APYTUX YIeOHBIX MPEIMETOB;

. BEITIONHATH CPABHEHHE PE3YJIbTaTOB BHIYMCICHHN MTPH PEIIEHUH MMPAKTHIECKUX 3a/1a4, B TOM YHCIIE TIPUOIMKEHHBIX BRIYUCICHU;

. COCTaBIISITh U OLICHUBATH YMCIIOBBIC BRIPAKEHUS IPU PEILICHUH MPAKTHUECKHX 3a/1a4 U 3a/1a4 U3 IPYTruX y4yeOHBIX IPEIMETOB;

. 3aMychIBaTh u OKPYTJISTh YHCIIOBHIE 3HAYEeHUS peayIbHBIX BEITMYUH C UCTIOJIb30BAHNEM PA3HBIX CUCTEM M3MEPEHMS.
ToxxnecTBeHHBIE TPEOOpa3OBAHU

. OTIepUPOBATh MOHATUAMHU CTEIIEHU C HATypaIbHBIM ITOKa3aTeIeM, CTETIEHH C LIE€JIBIM OTPHULIATENbHBIM ITOKa3aTeNIeM;

. BBITIOJIHSATH MTPe00pa3oBaHUs LETbIX BEIPAKEHHIA: IEHCTBHS C OHOWICHAMH (CIIOKEHUE, BRIYUTaHUE, YMHOXKEHHUE), ICHCTBHS C MHOTOWICHAMH (CIIOKEHHE,
BEIYATAHUE, YMHOXKCHHE);

. BEITIONHATH Pa3JI0KeHNE MHOTOWIEHOB Ha MHOXKUTEIH OJHIM M3 CITIOCOOOB: BEIHECEHHUE 32 CKOOKY, TPYIITAPOBKA, NCIIOIB30BaHIE (DOPMYIT COKPAIIIEHHOTO
YMHOKEHHS;

. BBIIETISITH KBAAPaT CyMMBI M pPA3HOCTH OJTHOUJICHOB;

. pacKiIagbpIBaTh HA MHOKUTENN KBaJAPATHBIM TPEXUIICH;

. BBITIOJHATH [IPe0Opa30BaHUs BEIPAKEHHUM, COIEPKAIINX CTENEHH C LEJILIMU OTPUIATEIbHBIMU MTOKA3aTeIsIMU, IEPEXOUTH OT 3allMCH B BUJIE CTETIEHHU C IIeJIBIM
OTpHIIATEIHHBIM ITOKa3aTeIeM K 3aliCH B BUAE APOOH;

. BEITIOTHATH ITPe00pazoBaHus IPOOHO-PAIlMOHATIBHBIX BEIPAXKESHHIA: COKpalieHrne Apo0eit, mpuBeeHne anredpandeckux Apodei Kk o0IeMy 3HaMEeHATEIN0, CII0KEHNE,
YMHOXEHHeE, JAelieHHe alreOpandeckux Apo0ei, Bo3BeeH e anredpanieckoi 1podu B HATYpaIbHYIO U LIETYI0 OTPUIATEIHHYIO CTETICHD;

. BBITIOJHATH [IPe0Opa3oBaHus BEIPAKEHHH, COepKaIINX KBaJApaTHbIE KOPHHY;

. BBIJCNIATh KBAJPAT CYMMBI UJIM Pa3HOCTH JBYYJIEHA B BBIPAKEHUSX, COACPKAIIUX KBAAPATHBIE KOPHU;

. BEITIOTHATH [TPE00pa30BaHUs BRIPAKEHHUH, COIEPIKAIINX MOIYJIb.

B moBcenHeBHOI KU3HU U NIPH U3YUEHUHU APYTUX MPEIMETOB:

. BBITIOJHATH [IPe0Opa3oBaHus U AEHCTBUA C YUCIAMHU, 3aITUCAHHBIMH B CTAaHJIAPTHOM BHJIE;

. BEITIOTHATH ITPe0Opa30oBaHus anreOpandecKiX BIPAXKEHUH TPH PEIICHUH 3a7a4 APYTUX yU4eOHBIX TPEIMETOB.

YpaBHEHUS U HEPABEHCTBA

. OIIEPUPOBATh MOHATHIMU: YpaBHEHHE, HEPABCHCTBO, KOPEHb YPaBHEHMUSI, PElICHUE HEPABEHCTBA, PABHOCHIIbHBIE YPaBHEHUS, 001aCTh ONPE/ICIICHUS] YPaBHEHHS
(HepaBeHCTBa, CHCTEMbI YPaBHEHHUH MM HEPABEHCTB);

. pelarh JIMHEHbIe ypaBHEHUS U yPaBHEHUsI, CBOJUMBIE K JIMHEHHBIM C IIOMOIIBIO TOXKIECTBEHHBIX IPEe00pa30BaHu;

. pemaTe KBaJpaTHbIe YPaBHEHHS U YPaBHEHHSI, CBOJIMMBIE K KBaIPATHBIM C TOMOIIBIO TOKECTBEHHBIX PEe0Opa30BaHMIA;

. pemars ApoOHO-TMHEHHbIE YPaBHEHHUS;

. pemats npocreimme VppanoHaIbHbIE YpaBHEHUH, pemars ypaBHEHUS crocooom Ppa3noXKEHU Ha MHOKUTENN u 3a
MEHBI [IEPEMEHHOM;

. WCIIOJIE30BaTh METOI MHTEPBAJIOB JJISl PEIISHHS [ENbIX U IPOOHO-PAllMOHATIFHBIX HEPABEHCTB;

. pelaTh JIMHEHHbIE YPaBHEHNS U HEPABEHCTBA C TapaMeTPaMH;

. peuiaTh HECJIOKHbBIE KBAIpaTHbIE YPABHEHHUS C TapaMETPOM;



. pemiaTs HecIOKHBIE CICTEMbI IMHEHHBIX YPaBHEHHI C TTapaMeTpaMu;
. pelaTh HeCJIOKHbIE YPAaBHEHHUS B LIETBIX YHCIIAX.
B noBcenHeBHOM KU3HU U MPU U3YUCHUH IPYTUX MPEIMETOB:

. COCTaBIISATh U peIlaTh JIUHEHHbIE U KBaJAPAaTHbIC YPAaBHEHUS, YPAaBHEHHS, K HUM CBOJSILUECS, CHCTEMbI JTMHEHHBIX YPABHEHUH, HEPABEHCTB NIPH PELICHNUH 3a/1a4
JOpYTUX Y4eOHBIX IPEAMETOB;

. BBIMOJIHATH OLIEHKY IIPAaBIONOA00MS PE3YJIbTAaTOB, IOIYYaEMBbIX IIPH PELICHUH JTUHEHHbBIX U KBaIPaTHBIX YPABHEHUH U CUCTEM JINHEHHBIX YPAaBHECHUN 1 HEPAaBCHCTB
IIPY PEIICHUH 3a7a4 ApYIuX y4yeOHBIX IPEIMETOB;

. BBIOMPATh COOTBETCTBYIOIINE YPaBHEHHsI, HEPABEHCTBA UM UX CHCTEMBI [T COCTaBICHHUS MaTeMaTHYECKOH MOJIENH 33IaHHON peabHOM CUTYalluy HITH
MPUKJIAIHON 3a7a4H;

. YMETh HHTEPIPETUPOBATH ITOJIyYCHHBIH PU PEIICHUH YPaBHEHUs, HEPAaBEHCTBA UM CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3a1laHHOM peabHOM CUTyaluy Win
MPUKJIAHON 3a1a4u.

DOyHKIUU

. OTIepUPOBATh MOHATHAMUA: (DYHKIIMOHAIbHAS 3aBUCUMOCTD, (PYHKIHS, Tpaduk GYHKINH, CIOCOOHI 3a1aHus (YHKINA, apTYMEHT U 3Ha4eHne (yHKIIH, 0071acTh
OIIpeaeNICHUs U MHOKECTBO 3HaUeHUH QyHKIMHU, Hy U (QYHKIHMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKLIUH;

. CTpOUTH IpadMKH TUHEHHOH, KBaApaTHUYHON QYHKIHIA, 0OpaTHOH MPOMOPLUHOHATEHOCTH,

. Ha MpUMepe KBaAPaTUIHON (HYyHKIIWH, UCTIONB30BaTh peoOpazoBanus rpaduka;

. COCTaBIIAITh YPaBHEHUS MPSIMOH 110 3aJaHHBIM YCIOBHUM: IPOXOIAIIEH Yepe3 ABE TOUKH € 33aHHBIMH KOOpIMHATAMH, IPOXOSIICH Yepe3 TaHHYI0 TOUKY U
HapajulelIbHOW JaHHOU NPsAMOi;

. HCCIeIoBaTh GYHKIUIO 10 ee rpaduKy;

. HaXOJIUTh MHOXECTBO 3HAUECHHMH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaPaTUUYHON (QYyHKIHH;

. OIIEPHUPOBATh MOHATHAMU: TIOCIIEA0BATEIbHOCTD, apu(phMeTHUeCcKas MPOrPeccHsi, TeOMETPUIECcKasi IPOrPECCHs;

. pemarp 3a7a4u Ha apruPMETHUECKYIO U TEOMETPHUYECKYIO TIPOTPECCHIO.

B noBceaHeBHOMN XKU3HU U IPU U3YYEHUH APYTHX MPEIMETOB:

. WJTIOCTPUPOBATH ¢ IOMOLIBIO IrpaduKa peabHyI0 3aBUCUMOCTh MIIH MPOLIECC 110 UX XapaKTEPUCTUKAM;

. WCTIOJIB30BaTh CBOWCTBA U rpaduK KBaApaTHYHON QYHKIIMU NIPH PEIICHUH 3a/1a4 U3 IPYTHX YUYEOHBIX MPEIMETOB.

TexcToBrIe 3a7aun

. pemarh NpocThie U CI0XKHBIE 33/1a4H PA3HBIX TUIIOB, a TAKKE 331a4M MOBBIILICHHON TPYIHOCTH;

. WCTIOJIB30BaTh Pa3HbIe KPaTKHE 3aMCH KaK MOJIENIM TEKCTOB CIIOKHBIX 33124 JIIsl IOCTPOCHUS TIOMCKOBOM CXEMBI M PELICHHUS 33134,

. pa3n4aTh MOJIEb TEKCTa M MOJIEIb PEIICHUs 33]1a4, KOHCTPYHPOBATh K OJIHOM MOJISIH PEIlieHHsT HECTIOXKHOM 3a71auil pa3Hble MOJIENIN TEKCTa 3a/1a4u;

. 3HATh U IPUMEHATH 00a criocoba Moucka pemeHus 3a1a4 (0T TpeOOBaHuUs K YCIOBUIO M OT YCJIOBUS K TPEOOBAaHUIO);

. MOJIETUPOBATh PACCYKICHHS IPH IMOMCKE PEIISHHs 3aJa4 C MOMOIIBIO rpad- CXEMBI;

. BBLJICIISITh 3TAIBI PEIICHUS 33/Ia49H U COJICPIKAHUE KAXKIIOTO JTara;

. YMETh BHIOMpATh ONTHUMAJIbHBIA METOJI PELICHUs 3aJ]a4i U 0CO3HABATh BEIOOP METO/1a, PACCMATPUBATh Pa3IMYHbIE METOABI, HAXOIUTH Pa3HbIe PELICHUS 3a/1a4H, €CIIH
BO3MOXHO;

. aHAIM3UPOBATH 3aTPYAHEHUS IIPU PEIICHUH 3a/1a4,

. BBITOJIHATH Pa3iUuHbIe IPEOOPA30BaHMUS MPEJIOKEHHOH 3a1a41, KOHCTPYHPOBATh HOBBIE 33/1a41 U3 JaHHOMH, B TOM uHciie 00paTHbIE;

. WHTEPIPETUPOBATH BEIYUCIUTENbHBIE PE3YIbTATHI B 33/1a4€, CCIE0BATh MOJYYSHHOE PEIIeHNE 3a1a4H;



M AHaJIM3UPOBATH BCEBO3MOKHBIC CUTYallu B3AMMHOT'O PACIIOJIOKEHUS IBYX 00BEKTOB M HI3MEHEHUE UX XapaKTCPUCTUK IIPHU COBMECTHOM JABUIKCHUU (CKOpOCTB,
BpeEwms, paCCTOﬂHI/IC) IIpyu PCHICHUH 3a1a4 Ha ABUKCHHUC IBYX 00BEKTOB KaK B OIHOM, TaK U B IIPOTUBOIIOJIOXXHBIX HAIIPABJICHUAX

. UCCJIeI0BaTh BCEBO3MOYKHBIC CHTYAIIMH MIPU PEILICHUH 33/1a4 Ha JABIKCHHE 110 PEKe, pacCMaTpUBaTh pa3HbIe CHCTEMBbI OTCYETA,
. peraTh pa3HOOOpa3HbIC 331a4U «HA YaCTHY,

. periath 1 000CHOBBIBATh CBOC PEIICHHE 3314 (BBIICIATh MATEMAaTHUECKYIO OCHOBY) Ha HaXOXK/ICHUE YACTH YMCIIa M YUCIIA 110 €ro YacTH Ha OCHOBE KOHKPETHOT'O
CMBICIIa Ipodu;

. OCO3HABAaTh M OOBSICHATH UICHTUYHOCTD 33/1a4 Pa3HbIX THIIOB, CBSI3bIBAIONIMX TPH BEJIMYMHBI (HA paboTy, Ha TIOKYIKH, HAa ABUKCHHUE), BBLICISTD 3TH BEJTMYHUHBI U
OTHOLICHHSI MEXK/Ty HUMH, IPUMEHSATH UX [IPU PEIICHUH 3a/1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKA3aHHbIX THIIOB;

. BJIaJIeTh OCHOBHBIMH METOJJAMHU PELICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIIH;

. peurath 3a7a41 Ha IPOLCHTHI, B TOM YHCIIE, CIIOXKHBIC TPOIICHTHI ¢ 000CHOBaHHEM, UCTIONB3YS Pa3HbIE CIIOCOObI;

. pelaTh JIOrHYecKue 3a/1aul Pa3HbIMU CIIOCOOAMH, B TOM YHCIIE, C IBYMs OJIOKaMH H C TpeMsi OJIOKaMHU JJAHHBIX € TOMOIIBIO TaOJIHII;

. pemarh 3a7a4m o KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH Ha OCHOBE UCIIONIb30BAHMUS H3YUEHHBIX METOAOB 1 00OCHOBHIBATH PEIICHUE;

. peliaTh HECJIOKHBIE 3aa49H 110 MATEMATHIECKOM CTATHCTHKE;

. OBJIAJICTh OCHOBHBIMH METOaMH PELICHHS CIOJKETHBIX 3a1a4: apu(pMETHICCKUil, aredpanveckuii, mepebop BapHaHTOB, FEOMETPHUYCCKUIA, rpaduueckuii, MPUMEHSITh

HX B HOBBIX I10 CPABHEHUIO C U3YYCHHBIMU CUTYyaLUSX.
B noBce1HEBHOM KU3HU U IIPUA U3YYEHUU IPYTUX NIPEIMETOB:

. BBIJICJISATH TP PELICHUH 33124 XapaKTEPUCTHKH PacCMaTPUBaEeMON B 3aJlaue CUTYAIlH, OTJINYHBIE OT PETbHBIX (T€, OT KOTOPBIX a0CTParupoBaUCh),
KOHCTPYHMPOBAaTh HOBBIE CUTYallMH C YIETOM 3THUX XapaKTEPUCTHK, B YaCTHOCTH, TP PEIICHNH 33134 Ha KOHIEHTPAINH, YYUTHIBATh INIOTHOCTh BEIIECTBA;

. pelarh U KOHCTPYHUPOBATh 3a7a4ll HA OCHOBE PACCMOTPEHUS pEaibHBIX CUTYaIUii, B KOTOPBIX HE TpeOyeTcsl TOYHBIN BEIYUCIUTEIbHBIA PE3yIbTaT;

. peuaTh 3aa44 Ha JBUKEHUE 110 PEKE, paCCMaTpUBAasi pa3HbIe CUCTEMBI OTCUETA.

CraTucTHKa 1 TEOPHs BEPOSITHOCTEN

. OIIEPHUPOBATh MOHATHAMU: CTOJIOUATHIE U KPYTrOBbIE TUAarpaMMbl, TAOIHIIBI JAHHBIX, CPEAHEE apudmMeTHIecKoe, MeAnaHa, HanOoJIbllee 1 HAMMEHbIIee 3HaUCHHS
BBIOOPKH, pa3Max BEIOOPKH, TUCTIEPCHs M CTAaHJAPTHOE OTKIIOHEHHE, ClTydaiiHasi U3MEHUYHNBOCTH;

. n3BJeKaTh MH(POpMAIHIO, IPEACTABICHHYIO B Ta0IMLaX, Ha AUarpaMMax, rpadukax;

. COCTaBIISTh TAOJIMILIBI, CTPOUTH AUAarpaMMbl U Tpayku Ha OCHOBE JaHHBIX;

. OIEePUPOBATh MOHATUAMU: (hAaKTOPUAN YUCIIa, IEPECTAHOBKU M COUeTaHusl, TpeyroyibHuk [lackas;

. MIPUMEHATH MPABUIIO IPOU3BEICHMS IIPH PEIIEHUN KOMOMHATOPHBIX 3aj1ay;

. OTIepUPOBATh MOHATUAMU: CITy4alHBIH OMBIT, CyYaiHbII BEIOOD, UCIIBITAHUE, JJIEMEHTAPHOE CITy4aiiHOe cOObITHE (MCXO/T), KITACCHYECKOE ONpeiesieHUe
BEPOSITHOCTU CITYYaliHOTO COOBITHS, OTIEpaIlX HaJl CTyYaliHBIMU COOBITUSIMH;

. MPEICTaBIATh HH(YOPMALIKIO C TIOMOILBIO KPyroB Diijiepa;

. pemarh 3a7ayy Ha BBIYUCIIEHHE BEPOSITHOCTH C MOJCYETOM KOJIMYECTBA BAPHAHTOB C IIOMOILBI0 KOMOMHATOPHKH.

B noBce1HEBHOM )XU3HU U IPU U3YYEHUU IPYTUX PEIMETOB:

. W3BJIEKaTh, HHTEPIPETUPOBATH U NPE0OPa30BBIBATh HHPOPMALHMIO, IPEACTABICHHYIO B TabIHLaX, Ha AUarpaMMax, rpagukax, OTpa)karoulyto CBOUCTBA U
XapaKTEPUCTUKH PEATTbHBIX ITPOLIECCOB U SBIEHUMN;

° OIMpeaACTIATh CTaTUCTUYCCKUEC XapaKTEPUCTUKH BBI60pOK 110 Ta6J]I/IHaM, JuarpamMmam, Fpa(i)I/IKaM, BBITIOJIHATH CPAaBHEHUE B 3aBUCHMMOCTH OT LICJIN PCIICHUA 3a1a4u,
° OLICHMBATDb BEPOATHOCTH PEAJIbLHBIX COOBITHI U SIBJICHUMN.

I'eomerpuyeckue Gurypst
. OIIEPUPOBATH MOHATHIMHU T'€OMETPUIECKUX DUTYP;



. W3BIIEKATH, WHTEPIPETUPOBATH u peoOpazoBEIBATH nHPOPMAITIIO 0 TEOMETPHYECKUX (DUTYpPaX, MPEICTABICHHYIO Ha YePTEKaX;

. MPUMEHSITh TeoMeTpruiecKkue (pakThl A5 pelIeHus 3a1a4, B TOM YUCIIe, IPEANOIaraloInX HECKOJIBKO MIaroB PelIeHUs;

. (hopMynHupoBaTh B IPOCTEHIINX CIyYasix CBOMCTBA M MPU3HAKU QUTYD;

. JIOKa3bIBaTh TEOMETPUICCKUE YTBEPIKICHUS;

. BIIQ/IETh CTAHAAPTHON KIIacCH(PUKAIMEN TUIOCKUX (GUTYD (TPEYTONBHUKOB U YETHIPEXYTOIHEHUKOB).

B noBceaHeBHOM KU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:

. WCTIOJIb30BaTh CBOMCTBA TeOMETPHUYECKHUX buryp TUIst peleHus 3aj1a4 MPaKTHIECKOTO XapaKkTepa U 3a1a4 U3 CMEXKHBIX JUCIUILIHH.
OTtHOMmeHus

. OTIEpPUPOBATh MOHATHAMU: PAaBEHCTBO (DUTYp, paBHBIE (PUTYpPBI, PABEHCTBO TPEYTrOJBHUKOB, MAPaIENILHOCTD MPSIMBIX, EPIEHINKYISIPHOCTD MPSIMBIX, YTIIBI MEXKITY
MPSMBIMH, TIEPIICHANKYJIISP, HAKIOHHAS, MPOEKIHs, moxobue Guryp, mogoOHbIe PUTYPEI, TOJOOHBIE TPEYTOIbHUKH;

. MPUMEHSITh TeopeMmy Dareca u TeopeMy 0 POMOPIUOHATLHBIX OTPE3KaX MPH PEIICHUN 33134,

. XapaKkTepr30BaTh B3aUMHOE PACIIOJIOKEHHE TIPSMON B OKPY>KHOCTH, IBYX OKPYKHOCTEH.

B noBcerHeBHOM KU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:

. WCTIOTb30BaTh OTHOIICHUS JIJIsl PEIICHUS 3a/1a4, BOSHUKAIONIMX B PCATbHON KHU3HU.

W3MmepeHust U BBIYHUCICHUS

. OTIEpPUPOBATh MPEACTABICHUSIMHU O JJITHHE, IJIOMAIn, o0beMe Kak BennuuHamu. [Ipumensts Teopemy Iudaropa, popmynsl mimomanm, o0beMa Npu pelieHAN

MHOTOIIATOBBIX 33124, B KOTOPBIX HE BCE JaHHBIC MPE/ICTABIICHBI SIBHO, 8 TPEOYIOT BBIYHMCIICHUH, OTIEPUPOBATh O0JIee IMUPOKUM KOJIMYECTBOM (POPMYJT ITHHBI, TUIOLIATH,
00beMa, BEIUUCIIATH XapaKTEPUCTUKU KOMOMHAIMN UTYp (OKPYKHOCTEH M MHOTOYT'OJIbHUKOB) BEIYUCIISITH PACCTOSHUSA MEKAY (QUTypaMu, IPUMEHSTh
TPUTOHOMETpUYEcKUe (GOpMYIIBI ISl BEIYUCICHHH B 00JIee CIIOKHBIX CITydasiX, IPOBOAUTH BEIYMCIICHHS HA OCHOBE PABHOBEITMKOCTH U PABHOCOCTABICHHOCTH;

* IIPOBOJUTH NPOCTHIC BEIYUCIICHUSA Ha 00BEMHEBIX TC1ax,
° q)OpMy.]'IHpOBaTB 3aJa4M Ha BbIYMCJICHUC JIJIMH, rmoma;[eﬁ 1 00bEMOB U peuiatb
ux.

B HOBCG,HHGBHOﬁ JKU3HU U IIPpU U3YUCHUU APYTHUX ITPEAMCTOB!

. MPOBOJUTDH BBIYMCICHHUS] HA MECTHOCTH;
. MPUMEHSTH (POPMYJIBI IPY BHIYHUCIICHUSX B CMEKHBIX YUeOHBIX TIPEIMETax, B OKPYKAIOIIEH e CTBUTEIBHOCTH.

I'eomeTpuyeckue nocTpoeHus

. n300paxaTb TeOMeTpUIecKue (GUrypol o TEKCTOBOMY U CHMBOJILHOMY OITMCAHHUIO;

. CBOOOJIHO OIIEpPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITydasiX,

. BBITOJTHSATH MOCTPOCHUS TPEYTOJILHUKOB, IPUMEHSTh OTJENIbHBIE METO Il IIOCTPOSHHH IIUPKYJIEM U IMHEWKOH U TIPOBOJIUTH MPOCTEHIIINE HCCIIEAOBAHMS YHCIIA
pelIeHni;

. n300paxkaTh THIOBBIE IUIOCKUE (PUTYPHI 1 OOBEMHBIE Tella ¢ IOMOLIBIO MPOCTEHIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHEBHOM JKU3HU U TIPU U3YYEHHUH JAPYTHX MPEIMETOB:

. BBIMOJIHATH MPOCTEHILINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOJMMBbIE B peaJIbHOM JKU3HH;

. OLIEHUBATH Pa3MePhl PealbHBIX OOBEKTOB OKPYKAIOIIETO MUPA.

[IpeobpazoBanus

. OTIEPUPOBATH MOHSATHEM JIBHXKCHHUS 1 IIPeoOpa3oBaHus MOA00us, BIAJIETh IPUEMaMH TIOCTPOCHUS (PUTYp C HCIIOTh30BaHUEM JBIKEHHUH 1 TPpeoOpa3oBaHmil oao0us,

MPUMEHSTH MOJIYYSHHbIE 3HAHUS U OIBIT MOCTPOCHUI B CMEXHBIX NPEIMETAX U B PEANbHBIX CUTYALUSX OKPYKAIOIIET0 MUPA;
. CTpOUTH QUTYPY, MOAOOHYIO JaHHOH, IT0JIb30BATHCS CBOMCTBAMH MOA00MS JIsi 000CHOBAaHUS CBOUCTB (UTYD;



. MIPUMEHATH CBOMCTBA ABIDKEHUH JIJIS TIPOBEIEHUS MMPOCTEHIIINX 0OOCHOBAHUN CBOWCTB QUTYD.

B noBcenHeBHOM KU3HU U TIPU U3YUCHUH IPYTUX MPEIMETOB:

. MPUMEHSATH CBOMCTBA JIBIDKEHUH U IPUMEHSTH TIOA00ME [Tl TOCTPOCHUH M BEIYHCIICHUN.

BexTops! 1 KOOpIUHATHI Ha TUIOCKOCTH

. OTIepUPOBATH MOHITHAMHA BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEIEHUE BEKTOPA HA YHCIIO, YTOJ MEXKAY BEKTOPaMH, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB,
KOOPAMHATHI Ha TIOCKOCTH, KOOPJIMHATHI BEKTOPA;

. BEITIONHATH JEHCTBHUA HaJ BEKTOpaMH (CIIO’KEHHUE, BEIYNTAHNE, YMHOKEHHE Ha YHUCIIO), BEIYUCIIATH CKAIIPHOE TTPOU3BECHIE, OTIPENEIATh B MPOCTEHIINX CIydasix
YTOJI MEX/Ty BEKTOPAMH, BHITIOHATH PAa3JIOKEHHE BEKTOPA Ha COCTABIISIONINE, TIPUMEHSTH [TOJTydYeHHbIE 3HAHNS B (PH3HKE, MOTB30BaTHCS (POPMYIION BEIYNCIICHHUS
PACCTOSHUS MKy TOYKAMH 110 U3BECTHBIM KOOPIMHATAM, UCTIOIH30BATh YpaBHEHUS (PUTYp /IS pEIICHUS 3ajad;

. NPUMEHSATh BEKTOPBI U KOOPAUHATHI JJI PELIEHUS T€OMETPUYECKUX 3a7a4 Ha BBIYKMCICHUE JJIUH, YIJIOB.

B noBceHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

. WCIIOJIb30BaTh MMOHATHS BEKTOPOB U KOOPJIUHAT JUIS PEIICHUS 3a/1a4 10 (pU3uKe, reorpaduu U IpyruM yaeOHbIM IpeIMETaM.

Hctopus maTeMaTuku

. XapaKTepHU30BaTh BKJIaT BBIIAFOIIIXCS MaTeMaTHKOB B pa3BHUTHE MaTeMaTHUKX ¥ MHBIX HAYYHBIX 00JacTel;

. [IOHUMAaTh POJIb MAaTEMAaTHKU B pa3Butuu Poccun.

Metoabsl MaTEMaTUKU

. HCMOJIb3Yys U3YUEHHBIE METObI, TPOBOAUTH JOKA3aTEIbCTBO, BBIOJIHATH OIPOBEPKEHHUE;

. BEIOMpATH U3Yy4YECHHbIE METOIBI n UX KOMOHMHAIINH JUIS pelieHus: MaTeMaTHYECKUX 3a]1a4;

. HCMOJIb30BaTh MATEMATUYECKUE 3HAHMS JISI ONMUCAHUS 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JIEMCTBUTEIbHOCTH U MMPOU3BEAEHUAX UCKYCCTBA;
. NPUMEHSTh npocTeime MpOrpaMMHbIE CpeAcTBa u 3JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU MAaTeMaTHYECKUX 3a/1au.

Pesynbrarer 00yuenus mns nereit ¢ 311P

Pesynbrarer 00ydeHus npescTaBieHs B TpeOoBaHUAX K YPOBHIO TIOJTOTOBKH U 33J]aI0T CUCTEMY UTOTOBBIX PE3YJIhTaTOB O0YUYSHHS, KOTOPHIX JTOJIKHBI JIOCTHTATh BCE
y4aIrecsi, OKaHYMBAIOIIUE OCHOBHYIO IIKOJIY, M JJOCTHKCHUE KOTOPBIX SBJSETCS 003aTEIbHBIM YCIOBHEM TOJI0XKHUTEIBLHON aTTECTAIlUM YISHHKA 32 KYpPC OCHOBHOM
IIKOJIBL. DTH TpeOOBaHUS CTPYKTYPUPOBAHKI 110 TPEM KOMITOHEHTaM: «3HATh/TIOHIMATEY, «YMEThY», KUCIIOIb30BaTh MPHOOPETEHHBIE 3HAHKS 1 YMEHUS B TIPAKTHYECKOM
JIEITEIBHOCTH U IMOBCEIHEBHOM KHU3HI.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 8 KIIACCE
PAIIMOHAJIBHBIE Y1 CJIA
BrinyCKHHK Hay4yuTCS:
1) CPaBHUBATh U YIIOPSIO0YMBATh PALMOHAIBHBIEC YUCIIA;
2) BBITOJIHATH BBIUMCIIEHUS C PAIIMOHAIBHBIMH YUCIIAMH, COYETasl YCTHBIE ¥ MMCbMEHHBIE TIPUEMBI BEIUHCIIEHUH, TPUMEHEHNE KAIbKYIATOPA;
3) UCIIOJIB30BATh IIOHATHS U YMEHUS, CBA3aHHBIE C IIPOINOPLIMOHAIBHOCTBIO BEIUYHH, IIPOLICHTAMU B XOJ€ PELIECHUS MaTEMAaTUYECKUX 331a4 U 3a1a4 U3 CMEKHBIX
MIPEAMETOB, BBIIIOJIHATH HECIOKHBIE IPAKTHYECKHUE PACUETHI;
BhINyCKHHK MOIYYUT BO3MOMXKHOCTB:

1) UCTIOJIb30BaTh HAYaJIbHBIE IIPEACTABICHHS O MHOXKECTBE AEHCTBUTENBHBIX YHCET;

2) BJIIETh IIOHSATUEM KBAJIPATHOI'O KOPHS, IPUMEHSTh €r0 B BEIYHUCICHUSIX.

BBINTyCKHHK NOJYyYUT BO3MOKHOCTD:

3) Pa3BUTh IPEICTABIEHHUE O YUCIIE U YUCIOBBIX CHCTEMAaX OT HATYPaJIbHBIX 10 IEHCTBUTEIBHBIX YUCEN; O POJIH BHIYHCICHUN B YEJIOBEUECKON MTPAKTHKE;

4) Pa3BUTh M YIIIYyOUTh 3HAHUS O JECATHYHON 3aITUCH JIEHCTBUTEIbHBIX YUCeN (MIEPHUOAMUSCKUE U HETTEPUOAUYCSCKUE IPOOH ).



N3MEPEHUMS, ITPUBJIMXKEHW S, OLLEHKHA
BrImyckHHUK HAay4IHTCS:
1) UCTIOJIb30BATh B XOJI€ PELICHHUS 3a/1a4 DIEMEHTapHBIC TIPEICTABICHHS, CBSI3aHHBIC C TPHOJIMKEHHBIMHU 3HAYCHUSIMH BEJINYHH.
BrImycKHHK MONTYYUT BO3MOXHOCTB:
2) MOHATH, YTO YMCIIOBBIE TaHHBIE, KOTOPBIE HCITONB3YIOTCS ISl XapaKTePUCTUKH OOBEKTOB OKPYKAIOIIETO MUPA, SBISIIOTCS MPEHUMYIIECTBEHHO MPHOIMKEHHBIMH,
YTO 110 3aMUCH MPUOIMKEHHBIX 3HAUYEHHH, COACPIKAINXCS B UHPOPMALMOHHBIX UCTOYHUKAX, MOJKHO CYAHMTH O TIOTPEIIHOCTH MPUOIIKEHHUS;
3) MOHATB, YTO MTOTPEITHOCT PE3yIbTaTa BEIYUCICHUH TOKHA OBITh COM3MEPHMA C TIOTPEITHOCTHIO HCXOJHBIX TAHHBIX.
AJITEBPANYEUYCKUE BbIPAXKEHU A
BrImyckHHUK HAy4IHTCS:

1) BBITOJIHATH TPe0Opa3oBaHMs BBIPAXKEHHM, COEpKAIINX CTENEHH C IeJIbIMU MToKa3aTeNIIMU U KBaIpaTHbIE KOPHH;
2) BBINIOJTHSTH TOXKIECTBEHHBIE MPE0OPa30BaHMs PALIMOHANBHBIX BEIPAXKEHUHM HAa OCHOBE IIPAaBUJI JCHCTBUI HaJl MHOTOWICHAMH U ajreOpanyecKuMu ApoOsMH;
3) BBITOJIHATD Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKHTEIH.
BbInyCcKHHK MOMYYUT BO3MOXKHOCTB!
4) HAY4UTHCSI BBIIOJIHATh MHOTOIIATOBBIE TPEOOPa30BaHusl PalMOHATBHBIX BBIPAXKEHUH, IPUMEHSS IIUPOKUHA BEIOOP cII0OCOOOB U IPHEMOB;
5) IPUMEHATh TOXKICCTBEHHbIE Pe0o0pa3oBaHusl ISl PELICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3[esioB Kypca (Hampumep, AJsl HaXOXKICHUS! HauOOoJIbIIero/HAuMEHBIIEr 0
3HAYEHUS BHIPAKEHUS).
YPABHEHUA
BbImyckHHMK Hay4IHTCS:
1) pelaTh OCHOBHBIE BU/IbI PAIlMOHANBHBIX YPABHEHUM C OJTHON MEPEMEHHON, CUCTEMBI IBYX YPaBHEHUH C IByMs IEpPEMEHHBIMU;
2) MOHUMATh YpaBHEHUE KaK BAKHEHINYI0O MaTEMAaTHUECKYIO MOJIENb ISl OTIMCAaHMS U U3YyUSHHS Pa3HOOOPa3HBIX PeajbHBIX CHUTYallUi, pelaTh TEKCTOBbIC 3aau1
aIre0OpandeckuM METOI0M;
3) NPUMEHATH rpaduuecKue MPEeACTaBICHUS ISl UCCIIEI0BAHUS YPAaBHEHUH, NCCIICAOBAHNS U PEILICHUS CHCTEM YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
BhInyCKHMK MOMTYYUT BO3MOXKHOCTB!
4) OBJIAJIETh CIICLUAIEHBIMI IPUEMaMU PELLICHHUS YPaBHEHUI M CHCTEM yPaBHEHUI; yBEpEHHO IPUMEHSTH allapaT YpaBHEHUH ISl PEILISHHUs Pa3HOOOpa3HBIX 33134
W3 MaTeMaTHKH, CMEXHBIX NIPEIMETOB, IPAKTUKY;
5) NPUMEHSATH TpaduiuecKre MpeCTaBICHNUS IJIsl UCCIISIOBAHNS YPaBHEHH, CHCTEM ypaBHEHUH, coJiepKalnx OyKBEHHBIE KO GHUIIMEHTHI.

OCHOBHBIE ITOHATHUA. YUCJIOBBIE ®YHKIINN
BrbimycKkHHMK HAay4IHTCS:

1) MOHUMATh M UCTIONIb30BaTh ()YHKIIMOHAIBHBIE TIOHATHUS U S3bIK (TEPMHHBI, CAMBOJIMYECKUE 0003HAUCHN);
2) CTPOUTH rpaKH IeMEHTAPHBIX QYHKIIHIA; UCCIIEIOBATH CBOMCTBA YUCIIOBBIX (DYHKIIMI HA OCHOBE M3Y4CHHUsI ITOBEJICHHS UX TPa(QUKOB;
3) MOHUMATh (DYHKIMIO KaK BaKHEHUIIYIO MATEMAaTHYECKYIO MOJIEINb JIJIsl OTIMCAHUS IIPOLIECCOB U SBJICHUH OKPY>KAIOIIEro MUpa, MPUMEHATh (PYHKIIMOHATILHBIHN S3bIK

JJIA OIIMCaHUs U UCCIICJOBAHUA 3aBUCHMOCTEH MCKOY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYMHAMM.
BI)IHyCKHI/IK IMOJIYy4YUT BO3MOKXHOCTH HAYYUTHCA:

4) NPOBOAMTH UCCIIEIOBAHUS, CBSI3aHHBIE C M3YYE€HUEM CBOMCTB (DYHKIHI, B TOM YUCIIE C HCIOIb30BAaHIEM KOMIIBIOTEPA; Ha OCHOBE IPah)KOB U3yUSHHBIX (DYHKINN
CTpOUTH 0oJiee CIIOKHBIE rpaduK (KyCOUHO-33aHHBIC, C «BBIKOJIOTHIMI» TOUKAMH H T.I1.);
5) UCIIOJIL30BaTh (DYHKIIMOHAILHBIE TIPEJICTABIICHUS ¥ CBOMCTBA (DYHKIMI JIJIsl pEIICHNsT MATEMAaTHIEeCKUX 3a71a4 M3 Pa3IMUHbIX Pa3/ieioB Kypca.

OIIMCATEJIBHAS CTATUCTUKA
BhImycKHHUK Hay4UTCS! HCIIOIB30BAThH MPOCTEHUIIINE CIIOCOOBI IIPEACTABICHUS M aHAJIM3a CTATUCTHYECKUX JaHHBIX.



BrImycKHHK TOITyYUT BO3MOXKHOCTB ITPHOOPECTH NIEpBOHAYATBHBIH OIBIT OPTaHM3aIlui cOOpa TaHHBIX MTPH MPOBEIEHUH ONPOCa OOMIECTBEHHOTO MHEHUS, OCYIIIECTBIIATh
WX aHaJIW3, IPEJICTABISTh PE3YJIbTAaThl ONPOCa B BUJIE TAOJIUIIbI, JUATPAMMBI.
CJIVYAMHBIE COBBITUS Y BEPOSITHOCTD
BrImycKHHK HaydnTCSl HAXOUTH OTHOCHUTENBHYIO YaCTOTY U BEPOSTHOCTH CITy4aifHOTO COOBITHSI.
BBITyCKHHK TTONYyYIUT BO3MOXKHOCTH NPHOOPECTH OIMBIT MPOBEACHUS CIyYalHBIX JKCIEPUMEHTOB, B TOM YHCIE, C TOMOIIBI0 KOMITBIOTEPHOTO MOJIEINPOBAHUA,
HWHTEPHpPETALUU UX PE3yIbTaToOB.
KOMBMHATOPUKA
BrimyckHHK HayduTCs perrath KOMOMHATOPHBIE 33a9l Ha HAXOXK/IEHUE YHClla 00bEKTOB MIIH KOMOWHAITHI.
BBINTyCKHHK MOIYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPHIM CIICIIUAILHBIM ITPHEMaM PEUICHHSI KOMOMHATOPHBIX 3a/1a4.

4. O0mas XapakTepuCTUKA Y4e0HOr0 mpeamera

B kypce anre6psr § kitacca MOXKHO BBIJISIHATH CIIEAYIONINE OCHOBHEIE CONIePKATENbHbIE TMHUH: apr(pMeTHKa; SIIeMEHTHI alreOphl; BEPOSTHOCTh M CTATUCTHKA.

Coneprxanne THHAA « Apu(METHKa CITYKUT HYHIAMEHTOM JUIA NaTbHEUIIeTro N3ydeH sl yJaIluMHUC MAaTeMATHKH ¥ CMEKHBIX JUCIHILINH, CIIOCOOCTBYET Pa3BUTHIO
HE TOJIBKO BBIYUCIUTEIBHBIX HABBIKOB, HO U JIOTHYECKOT'O MBIIUICHHUS, JOPMUPOBAHUIO YMEHHSI MTOJIb30BATHCS aJITOPUTMAMHU CIIOCOOCTBYET PA3BUTHUIO YMEHHI TUTAHUPOBATH U
OCYIIECTBIIATH e TeNFHOCTh, HATPABICHHYIO Ha PEIIeHHE 33/1a4, a TAK)Ke MPUOOPETEHUIO MTPAKTHYECKUX HABBIKOB, HEOOXOANMBIX B TIOBCETHEBHON KM3HH.

Copeprxkanne THHAA «DIEMEHTHI alreOph» CUCTEMAaTU3NPYET 3HAHMS O MATEMAaTHYECKOM SI3bIKE, ITOKa3bIBasi MpUMEHEHHE OYKB st 0003HAYEHUS YUCEI U 3alTUCH
CBOMCTB apu(PMETUYECCKUX JICUCTBUH, a TAKXKE JUISI HAX0XKICHUS HEU3BECTHBIX KOMIIOHEHTOB apu(PMETHUCCKHUX NCHCTBUI

Jlunust «BeposTHOCTh U CTATHCTUKA» - 00sI3aTENIbHBIA KOMIIOHEHT IIKOJIBHOIO 00pa30BaHMs, YCHIUBAIOIIMNA €ro MPUKJIATHOS U MPAKTUYCCKOE 3HAUCHHE. DTOT
MaTepual HeoOXOaUM, TIPEXK/IE BCETO, It (POPMUPOBAHUS y ydaIuxcs HyHKITMOHATBHON IPAMOTHOCTH — YMEHUS BOCIIPUHUMATh U KPUTHYECKU aHAJTM3UPOBATH HHGOPMAITHIO,
MPEJICTABICHHYIO B pa3jIMuHbIX (hopMax, IOHUMATh XapaKTep MHOTUX PealIbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH POCTCHUIITNUE PACUEThI.

I'eoMeTpus — OAUMH M3 BAXHEHITUX KOMIIOHEHTOB MAaTeMaTH4YeCKOro 0Opa30oBaHMs, HEOOXOIUMBIN I MPHUOOPETESHUSI KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U
MPAKTHUYECKA 3HAYMMBIX YMEHHH, (OPMHUPOBAHHS S3bIKA OIMUCAHHUA OOBEKTOB OKPYXKAIOIIETO MHUpA, Ui Pa3BUTHS IMPOCTPAHCTBEHHOTO BOOOpPaXKEHWUS W WHTYHUIHUH,
MaTEeMaTHYECKOW KYJIbTYPHI, A 3CTETUIECKOTO BOCITUTAHUS ydaimuxcs. M3yueHue reoMeTpuy BHOCHT BKJIaJl B pa3BUTHE JIOTUYECKOTO MBITIIIEHUS, B (JOPMUPOBAHHE MTOHITHS
JI0Ka3aTelIbCTRA.

VYyamuecs ¢ 3[1P B cuity cBOMX MHIMBUIYATBHBIX ICUXO(U3NIECKIX OCOOCHHOCTEW HE BCET/Ia MOT'YT OCBOUTH IPOTPAMMHEBIN MaTepHal 1o anredpe u TeOMETPUH B
COOTBETCTBHH C TPEOOBAaHUAME OCHOBHOM 00pa30BaTeIbHON IPOTPaAMMBI, aJ[PECOBAHHONH HOPMOTHITMYHBIM yUaIIUMCS, TaK KaK WCIIBITHIBAIOT 3aTPYAHEHUS IPA YTEHUH, HE
MOTYT BBIJICIHTH TJIABHOE B WH(pOPMAIIMH, 3aTPYIHSIOTCS MPU aHAIKM3e, CPaBHECHUM, 00OOIICHNUH, CUCTEMATHU3alluK, 00J1a1al0T HEYCTOMYMBBIM BHUMaHUEM, 00J1aJIal0T
O€IHBIM CIIOBAPHBIM 3amacoM. Y4Jaruecs: padoTaroT Ha yPOBHE PEIPOLYKTHBHOIO BOCIIPUATHS, OCHOBOM NMPHU 00YUYSHHUHU SABJISCTCS MACCUBHOE MEXaHUYECKOE 3alIOMHHAHUE
n3y4aeMoro mMatepuana. Takum 00ydarommmMcs ¢ TPYAOM Jar0TCs OTIENbHBIC IPUEMbl YMCTBEHHOM JESITEILHOCTH, OBIaICHUE WHTEIUIEKTYaIbHBIME yMeHusMHu. [Ipomecc
o0yuenust o0yyaroniuxcs ¢ 3[IP HOCUT KOPPEKIIMOHHO-PA3BUBAIOIINN XapaKTepP, YTO BhIPAXKAETCS B MCIIOJIb30BAaHUM 3aaHUN, HAPABJICHHBIX HA KOPPEKIIUIO HMEIOIIUXCS
Y HHX HEJIOCTATKOB U OIUPAETCS Ha CyObEKTUBHBIN OIBIT YUAIIMXCS, CBSI3b H3y4aeMOro MaTepHalia ¢ peajibHOM dKHU3HBIO.

Opnako AOII mpu3BaHa co3gaTh YCIOBHS, MO3BOJSIONIUE JETSIM C OIPaHUYCHHBIMH BO3MOXKHOCTSMHU IOJYYHTh KadeCTBEHHOE oOpa3oBaHHE IO alredpe u
Tr€OMETPHH, TMOJTOTOBUTH PA3HOCTOPOHHE PAa3BUTYIO JHUYHOCTH, OOJAJAIONIYF0 KOMMYHUKATHBHOW, S3BIKOBOW M KYyJbTYPOBEIYECKOW KOMIIETCHIIMSMHU, CITIOCOOHYIO
HCII0JIb30BaTh MOJTyYeHHBIC 3HAHUS JIJIsl YCIICIITHOM COIMaIN3aliy, JaJibHEHIIIero 00pa3oBaHus U TPYIOBOM JEATEIBHOCTH.

OT00p MaTepuaa BBIIIOJIHEH HAa OCHOBE MPUHIIAIIA MUHUMAJIBHOI'O YHC/Ia BBOAUMBIX CIICIIU(PUUSCKUX MMOHATHH, KOTOPBIE OyIyT NCIOIb30BaThCS.

Y4eOHbIil MaTepran 0TOOpaH TakKKUM 00pa3oM, YTOOBI MOXKHO OBLIO OOBSICHUTH Ha JOCTYITHOM Jutst oOoy4daromuxcs ¢ 3[1P ypossre.

COJAEP)KAHUE TEM KOPPEKIIMOHHOI'O YYEBHOI'O KYPCA AJITEBPA.



Nen Haumenosan Kon ConeprkaHue yaeOHOTO MaTepHaia Copnepxanue XapaKkTepuCTHKa OCHOBHBIX BHJIOB YUeOHOH AesSTeNFHOCTH XapaxTepucTnka
/m ue pasjena -BO s yqamuxcs ¢ 3[1P Y4EHHUKa OCHOBHBIX BUJIOB
Hac (#a ypoBre YY]I) JIeSTENIbHOCTH
OB yuenukos ¢ 3[1P
(Ha ypoBHE
OCHOBHBIX
y4eOHBIX
JIeiCTBUI)

1. 1 JIuneiiHble ypaBHEHUs C OQHOM Jluneiinble ypaBHEHUS C OTHOU Pemath npumeps! ¥ 3a7a4y U IPOBOJUTH A0Ka3aTEIbHbIC 3HaTh onpeJeNIcHUe
HEpEMEHHOM. @ | nepeMeHHOM. @ | paccyxIeHus, UCIOJIb3Yys U3BECTHBIE CBOICTBA, TCOPEMBI, U CBOMCTBa
yHKnus. CucreMa ypaBHEHHH ¢ yHknus. CucteMa ypaBHEHHUH ¢ oOHapyXHBasi BO3SMOXKHOCTH MX IIPUMEHEHHST; HCIIO0JIb30BaTh creneHel (6e3
JOBYMs IBYMs MpUOOPETEHHbIE 3HAHNUSA M YMEHUSI B IPAKTHUECKON JICATEIBHOCTH M | JTOKa3aTelbCTBa). Y
HepEeMEHHBIMU. Cnoc TIePEMEHHBIMH. Crnoc MOBCEHEBHOM >KU3HHU JUIS ONIMCAHUS PEabHBIX CUTYalUi Ha SI3bIKE | METh 3aIHCHIBATH
00BI pelIeHNs] CUCTEM yPaBHEHHH ¢ | OOBI PeIICHNUs CHCTEM YpaBHEHHUI ¢ | anreOpsl, AT pemeHus MpaKTHIecKuX 3a1a4 3a Kype 7 Kiacca. 4Hcna B
JOBYMS JOBYMS TloBTOpUTH TPHOOPETEHHBIE 3HAHMS, HABBIKU U YMEHHS 3a 7 KJacc. CTaHJapTHOM BHUJE,
HePEMEHHBIMH. IIpume | nepemeHHBIMH. Ipume | HayunTbest mpuMeHSTH MPpUOOPETEHHBIC 3HAHUS, YMEHHS, HAaBBIKH, NIPUMEHATh YMEHUE

[ToBTOpenue HeHHue (GOpMyJI COKpaIEHHOTO HeHUe (HOPMYIT COKPAIIEHHOTO B KOHKPETHOH 1eATEIbHOCTH. B (H3UKe, TEXHHKE.
Kypca yMHOKeHUs. CTeneHb. yMHOeHHUs. CTeleHb. YMeTb BBIIONHATh
areopsl 7 npeoOpa3oBaHus
KJjacca. NpoCcTeNInX
BBIPAKECHUH,
COZIepIKAIINX
crenesb. Pemaror
JMHEIHbIe
ypaBHEHUS. 3HAIOT
(bopMyIel
COKpaIi€HHOro
YMHO)KEHHSI.
Pammonaneaer | 11 Panmonansueie BeipaxeHus. Llensie | OcHOBHOE CBOKCTBO poOu. Pacnosnasams 1enpie pallioHaIbHBIC BRIPAKEHUS, IPOOHEIC I'maBHOE MecTO
€ BBIPAKCHHS. BeIpakeHns1. J{poOHble BepakeHns. | Cokpamenne npobeit. CnoxeHne 1 | panpoHaNbHBIE BBIPAKSHNUS, TPHBOIUTE IPUMEPHI TAKNIX 3aHIMAIOT
PanmonansHast 1po6s. OCHOBHOE BbIUUTaHKE ApoOeii ¢ BbIpakeHUN. Popmyauposams: ONPEAETIEHNUS: PALlUOHAILHOTO ITOPUTMBI
CBOICTBO palMOHAIBHOM ApoOu. O/INHAKOBBIMU U Pa3HBIMHU BBIPaYKCHHUS, TOITYCTUMBIX 3HaUEHUI IepeMEeHHOH, TOXKIECTBEHHO JecTBHi ¢
CrnoxeHue, BBIYUTaHUE, 3HaMEHaTeJsIMU. Y MHOXKEHHUE U PaBHBIX BBIPAXKEHHM, TOXXIECTBA, PABHOCHIbHBIX YPaBHCHHUH, IPOOSIMHL.

YMHOKEHHE U JeJIeHne
palOHANEHBIX APOOEH.
BoszBenenue panmoHanbHOM ApoOH
B CTETICHb. TOXXIEeCTBEHHBIE
peoOpa3oBaHus pallOHATBHBIX
BeIpaxKeHUi. CTeneHs ¢ 1enbIM
NOKa3aTeeM U eé

CBOICTBA. PeleHne TeKCTOBBIX
3aJa4 C OMOIIbIO PALIMOHAIBHBIX
YpaBHEHUH.

nenenue 1pobeii, Bo3BeieHNEe
npoOeii B crenenb CBoWCTBa
GbyHKIME paccMaTpuBaTh Ha
KOHKPETHBIX rpadukax
(0O3HAKOMUTETBHO).

paLMOHANEHOTO YpaBHEHHs, CTEIICHH C HYJIEBBIM ITOKa3aTeseM,
CTETICHH C LIEJIBIM OTPHULATEIbHBIM ITOKa3aTeleM, CTAaHIapTHOTO
BHUJIa YUCIa, 00paTHOH MPOMOPIHOHATFHOCTH; CBOMCTBA: OCHOBHOE
CBOWCTBO paIlMOHATBEHON IPOOH, CBOMCTBA CTETICHH C LIEIBIM
MoKasarelnieM, ypaBHeHHH, QyHKIHNN y=1/X ; IpaBHiIa: CIIOKEHHS,
BBIUMTAHMS, yMHOXKEHUsI, AeNIeHUs poOei, BO3BeieHUs IpooH B
CTEMEHb; YCIOBUE PaBEHCTBA IPOOH HYII0. JJokazbiéams CBONCTBA
CTEMEHH C LeJIBIM MOKa3aTeeM.

Onucvleams TpapUUIECKUil METO]] pELICHHs] YPaBHEHHH € O/THOM
MepeMeHHOH.

Ilpumenams OCHOBHOE CBOWMCTBO paIllHOHAIBHON APOOH ISt
COKparteHus u nmpeobdpazoBanus qpobdeii. [IpuBoauts 1podu k
HOBOMY (001IeMy) 3HaMeHaTel . Haxoauts cymMy, pa3HOCTb,
HPOU3BECHIE U YaCTHOE APOOeit. Beinoansms TOXKIECTBEHHbIS
npeoOpa3oBaHus PallHOHANBHBIX BEIPAXKEHHH. Pewiams ypaBHEHUS
C IepeMeHHO B 3HaMeHarese 1podu. [IpumensaTs cBoiicTBa

3a1aHus HE TOJDKHBI
OBITH TPOMO3JIKUMH.
3HaMeHaTeIn
Ipo0eit TOmKHBI
PacKIIaIbIBaThCs Ha
MHOKHUTEIN
crocooom
BBIHECEHUS OOILErO
MHOKHUTEIIS 3a
CKOOKH U (WJIH) 110
(hopmyne

a2 —B2=(a—B)(a
+ B).

B
KOMOWHHPOBAHHBIX
3aJJaHKsIX Ha BCE




CTEIICHH C LEJIBIM [0Ka3aTesieM JUIsl IpeoOpa3oBaHusl BRIPaKCHHUI.
3amuchIBaTh YHCIa B CTAHAAPTHOM BUIE. BoinoiHsams MOCTPOCHHE
u yreHue rpaduka GpyHKuun y=k/x.

JIEHACTBUSA C
IpoOsMu
3HAMEHATEIIN
TIOJDKHBI OBITH
Pa3yIoKeHHBIMH Ha
MHOKHTEIIH.
CaoticTBa (HyHKINT
paccMatpuBaTh Ha

KOHKPETHBIX
rpadukax
(03HAKOMHTEIILHO).
KBanpaTHsie Ksanpartasre kopHH. INonsiTue 06 nppanroHaTLHOM Onucvléamy: IOHSTHE MHOXECTBA, JJIEMEHTa MHOXKECTBA, CHOCOOBI | Yuamuecst
KOpHH. ApudmeTnieckuil KBagpaTHBIH yucie (03HaKOMUTENBHO). O6mme 3aJ]aHus] MHOXKECTB; MHOXECTBO HAaTyPaJbHBIX YHCEIl, MHOXKECTBO 3HAKOMSITCS C
JleticTBuTens KOpEHB U €r0 CBOHCTBA. CBEIEHHS O ICHCTBUTEIBHBIX LEJIBIX YHCENl, MHOXKECTBO PAL[IOHAIBHBIX YHCEI, MHOXKECTBO TIOHSTHEM
HBIE YHCIIA. ToxmecTBeHHBIE IPEOOPa30BaHUS quciax (03HaKOMUTEIBHO). JIEWCTBUTENBHBIX YHCEI U CBSA3U MEXKTY STUMHU YHCIOBEIMU HpPPALIOHAIIEHOTO
BBIP)XEHHUH, COleprKaIiX [Nonstue apudmernaeckoro MHOJKECTBAMHU; CBSI3b MKy OECKOHEUHBIMU JECATHIHBIMH qucna,
KBaJIpaTHBIE KOPHH. KBAJIPaTHOTO KOPHS. YpaBHEeHHE X2 | ApoOsSMH U PallMOHAIBHBIMH, HPPALHOHAIBHBIMI JEeHCTBUTEIILHOTO
= a, CBOMCTBA KBAAPATHBIX KOpHEH. | uncimamu. Pacnosnasams palnoOHATbHBIE U HPPAIHOHAIBHbIC 4HcIa.
[Tpeo6pazoBanue BEIpaXKECHHH, uncna. [Ipusooums npumepsl paioHANbHbBIX YHCET U OcHoBHOE
COZIep KAIINX KBAJAPATHBIE KOPHH. UPPAIMOHAIBHBIX YUCEINL. 3anuceiéams ¢ MOMOIIBIO HOPMYIT BHUMAaHHUE ClIeTyeT
Oynkiusa y = , ee rpadux CBOWCTBA AEUCTBUH C AEHCTBUTEILHBIMU YIEIHUTh BEIPaOOTKe
(0O3HAKOMUTEIBHO). qucnamu. Qopmyauposans. ONpeeNeHNUs: KBaIPaTHOTO KOPHS U3 YMEHHH N3BIIEKaTh
qucna, apuMeTHIecKoro KBaJpaTHOTO KOPHS U3 YHCIIA, PaBHBIX KBaJIpaTHBIN
MHOJKECTB, TIOIMHOXKECTBA, IIEPECEUCHUS] MHOXKECTB, OObETUHEHNST | KOPEHb, BBITOIHATH
MHOKECTB; CBOHCTBA: QYHKIME y = X% , apHPMETHIECKOTO npeoOpa3oBaHus
KBaZpaTHOTO KOpHS, GyHKIMH y=VX JloKa3bIBaTh CBOMCTBA BBIPAKEHUH,
apr(METHIECKOTO KBAIPaTHOTO KOpHS. Cmpoums Tpaduku coaepKaInx
dyaxumit y = x2u y=Vx . [pumensimo MoHsTHE apr()METHIECKOTO KBaJIpaTHBIE KOPHH;
KBAJIPaTHOTO KOPHS ISl BEIYHCIICHUS 3HAUCHUH JOCTaTOYHO
BbIpaXXeHUU. Ynpowams Bbipaxenus. Pewiams ypaBHeHus. Cpaenu | OrpaHUYHUTHCS
6amb 3HAYCHWS BBIPAKEHUI. Boinonnsams npeodpazoBaHue BBIHECEHUEM
BBIP@)KEHUH C TPUMEHEHNEM BBIHECEHHs] MHOXKUTEIS M3- MO/ 3HaKa | YHCIIOBOTO
KOPHSI, BHECEHHE MHOXKHTEIIS MOJ] 3HAK MHOJKHTEIIS U3-T10]]
KOPHS. Bbinoanams 0CBOOOXKICHNE OT HPPALOHATFHOCTH B 3HAKa KOPHS U
3HaMeHaTeNe IpOOH, aHaIIN3 COOTHOIEHUH MEXIY YHCIOBEIMI BHECEHHEM
MHOKECTBAMH U UX 3JIEMEHTAMH. YHCIIOBOTO
MHOXXHUTEJIS TT0]]
3HAK KOPHsI, a TAKXKE
0CBOOOKAEHHEM OT
HpPalrOHAIEHOCTH
B 3HAMEHATEJIe.
Kopens xBagpatHOTO TpEXUICHA. OmnpeneneHne KBaapaTHOTO Pacnosnasamuv n npueooums IpuMeps! KBaJAPATHBIX yPaBHEHHUH VYuaarcs pemaTs
CBolicTBa KBaIpaTHOTO TPEXWICHA. | ypaBHeHHs. PemeHne KBaJpaTHBIX Pa3IHYHBIX BUOB (IIOJIHBIX, HETIOTHBIX, TPUBEIEHHBIX), ypaBHEHUS BUa ax2
K Paznoxxenne kBagpaTHOTO ypaBHEeHHUH 1o popmye. KBAJIPAaTHBIX TPEXWICHOB. Onucbigams B OOIIEM BHAE PELIIEHHE +bx+c=0,rae a#
y;;‘;?:;ﬁ;e TpEX4JIeHa Ha MHOXUTEIH. PenieHne HecI0XKHBIX 3aa4 C HEIOJHBIX KBaJIPaTHBIX 0, mo ¢popmyre

PaBHOCHIIBHBIC YpaBHEHUS.
CBoiicTBa ypaBHEHUI ¢ OIHOM
NEPEMEHHON. YpaBHEHHE KaK

MIOMOUIBIO KBaJAPATHBIX YPaBHEHHH.
Perienue 1poOHO-palimoHaIbHbBIX
ypaBHEHUI.

ypaBHEeHUll. Popmynuposams: ONpeNeNeHNs: ypaBHEHHs IepBOH
CTEINeHHU, KBa[paTHOTO YpaBHEHUS; KBaJPaTHOTO TpEXUNIEHa,
JIMCKPYMMUHAHTA KBaIPATHOTO YPABHEHUS U KBaIPaTHOTO

KOpHEH.
Paccmotpers onny
(OC-HOBHYIO)




MaTeMaTH4ecKasi MOJeNb pealbHOI
curyauun. KsanpatHoe
ypaBHeHue. Popmysa KOpHen
KBaJIpaTHOTO ypaBHeHHUs. Teopema
Buera. PanyonanbHble ypaBHEHMS.
Pemenue panuoHanbHbIX
YpaBHEHUH, CBOISIIUXCS K
JMHEWHBIM WM K KBaJPaTHBIM
YpaBHCHUSIM.

TpéXwieHa, KOPHS KBaJpaTHOTO TPEXWIeHa; OMKBAPaTHOTO
YpaBHEHUS; CBOMCTBA KBaApaTHOIO TPEXUWIEHa; TeopeMy Buera u
oOpatHyto eif TeopeMy. 3anucwviéams u 0okazviéams GOPMYIy
KOpHEH KBaJIpaTHOTO ypaBHEHHUs. Mcciedosams KOMNUECTBO
KOpHeil KBaJ[paTHOTO YpaBHEHHUS B 3aBUCHMOCTH OT 3HaKa €ro
IUCKpUMAHAHTA. [Joka3zvieams TeopeMsl: Bueta (psmyro 1
00paTHyI0), 0 pa3I0okKeHNH KBAIPaTHOTO TPEXWIeHa Ha MHOXHTEIH,
0 CBOMCTBE KBaJpaTHOIO TPEXUIICHA C OTPHLATECIbHBIM
JTUCKPUMUHAHTOM. Onucviéams Ha IPUMEPax METOJ] 3aMEHBI
MEpEMEHHOH [UIs pelleH:s ypaBHeHUH. Haxooums KOpHU
KBaJIPaTHBIX yPaBHEHHH pa3IMUHbBIX BUIOB. [Ipumenams TEOPEMY
Buera u o0pathyto eii TeopeMy. Bvinoanams pa3inoKeHne
KBAJIPaTHOTO TPEXWICHA HA MHOXKHUTENH. Haxooums KOpHU
YpaBHEHUH, KOTOPbIE CBOJSTCS K

kBazpaTHeIM. Cocmagname KBaJlpaTHbIE ypaBHEHHS U YpaBHEHUS,
CBOJIMECS K KBaJPATHBIM, ABIIAIOLUIMECS MaTeMaTUIECKUMU
MOJIEIISIMU PEAIbHBIX CUTYalUi.

hopmyy 6e3
BbIBoJa. [Ipu
paccMOTpeHHH
IpOOHBIX
panroHAIBHBIX
ypaBHEHUH yMeTb
obparmiath
BHUMaHHUC Ha
HEOOXOIMOCTh
JIOTIOJTHUTENBHBIX
HCCIIeI0BAHUM’,
TTO3BOJISFOLIIX
HCKITIOYHUTH
TIOCTOPOHHHE
KOpDHH.

Pemrate 3amaun,
CBSI3aHHBIC C
TIEPUMETPOM U
IJIOINAABIO
TIPSIMOYT OJIbHHKA.

1. Copnepxkanue yue6HoOro npeamera, Kypea o reoMeTpuu

n/n

Tema

Coaepxanue

Yertpipex yroabHUKH

(1)

MHOTrOYroJbHUK, BBIMYKJIBIH MHOTOYTOJBHHUK, YeTHIpeXyrojbHUK. [lapasienorpamm, ero CBOWCTBA M HpPH3HAKM.
Tpanenus. [IpsiMoyronsHuK, poMO, KBaipaT, UX cBolicTBa. OceBast ¥ IIEHTpaIbHas CHMMETPHH.

Hens: n3yunth Hanboee BaXKHBIE BUIBI YETHIPEXYTOJIbHUKOB — TapajulesiorpaMM, MPSMOYToJIbHUK, pOMO, KBajpar,
TpalelHuIo; 1aTh MpeACTaBIeHHe o GUrypax, o01aIaronMX 0CeBOIl MITH EHTPaIbHON CHMMETPUEH.

Jloka3atenbcTBa OOJIBIIMHCTBA TEOPEM JaHHOM TEMbI M PEelIeHHsT MHOTUX 3a/1a4 MTPOBOIATCS C TIOMOIIBIO TPU3HAKOB
PaBEHCTBA TPEYTOIHFHUKOB, II03TOMY MOJIE3HO HX TIOBTOPHTH, B HAaUajle H3YUCHUS TEMBL.

OceBast U IIeHTpalbHAsE CHMMETPHH BBOAATCSA HE KakK Ipeo0pa3oBaHUE IIOCKOCTH, a KaK CBOHCTBA T€OMETPHIECKHUX
¢uryp, B 9aCTHOCTH YETHIPEXyTOJILHUKOB. PaccMOTpeHNe 3THX MOHATHH Kak JBIKEHHH IIIOCKOCTH COCTOMTCSA B 9 Kitacce.

nomans (3 4.)

TloHsTHEe TUIOIAM MHOTOYroJibHuKa. [lIoman mpsAMOYroJbHUKa, MapajuiesorpaMMa, TPEyroJbHHKA, TParleluH.
Teopema ITudaropa.

Iesb: pacuipuTh U YriayOUTh MONy4eHHbIE B 5—06 Kilaccax MpPEACTaBICHUS] O0ydaromuxcs o0 M3MEpeHHH U
BBIUMCIICHUH IUIONLIAfei; BbIBeCTH (GOPMYINBI IUIOMAAeH MPSIMOYrOJbHUKA, MapajuleliorpaMMma, TPEYroJbHUKA, TPalelHu;
JIOKa3aTh OJIHY M3 TJIABHBIX TeOpeM reometpun — teopemy [udaropa.

BeiBox opMyn s BBIMHCIEHHS IUIONIAJEH NPSMOYTOJNIBHUKA, MapajuieJorpaMMa, TPEYrojbHHKA, Tparemun
OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAX IJIOIIAJEN, KOTOPBIE IPUHAMAIOTCS MCXO/Is 3 HArJISIHBIX TIPEACTABIIEHHH, a TAKKE
Ha (opMyIie TUIOIIaM KBajpara, 000CHOBAHHE KOTOPO HE SBJIAETCS 00A3aTENBHBIM I 00yJAFONINXCS.

HeTpauinoHHOH s IIKOJIBHOTO Kypca SBISETCS TeopeMa 00 OTHOIIEHUH TUIONIA/EH TPEYTrOJIbHUKOB, UMEIOIIUX MO
paBHoMy yriy. OHa MO3BOJISET B AAbHEHIIEM JaTh MPOCTOE J[OKA3aTENIbCTBO MPU3HAKOB MOJ0GHS TPEYroJbHHKOB. B 3TOM
COCTOMT OJIHO M3 ITPEHMYIIECTB, 00YCIOBICHHBIX PAHHUM BBEACHHEM MOHATHUS muiomany. JlokasarenbcTBo Teopemsl [Indaropa




n/n

Tema

Copep:xanune

OCHOBBIBACTCSl Ha CBOICTBaxX IUIOMIaAeil W QopMynax Uil IUIOLIaield KBajpaTa M NpPSMOYroJIbHUKA. JIOKa3bIBaeTCs TaKkKe
Teopema, obparHas Teopeme [udaropa.

ITomo6HbBIE
TpeyroJabHuKu (4 4.)

IMonoOHbIe TpeyronpHuky. [Ipu3Haky MogoOUs TPEyroiabHUKOB. [IpruMeHeHne Moao0us K JOKa3aTeNbCTBY TEOPEM H
perenuo 3a1a4. CHHYC, KOCHHYC U TAHT€HC OCTPOTO yIiIa IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

Lens: BBecTH MOHATHE NOJOOHBIX TPEYrOJBHUKOB; PACCMOTPETh ITPU3HAKH MNOAOOHMS TPEYrOJIbHHKOB W WX
NpPUMEHEHHs; CIesaTh epBhIi ar B OCBOCHUH yYaIlMMUCS TPUTOHOMETPHYECKOTO alapaTa reOMeTpHH.

Omnpexenenne NOAOOHBIX TPEYTOJBHUKOB JAETCS HE Ha OCHOBE MPeoOpa3oBaHus NOA00Ns, a Yepe3 PaBeHCTBO YIIIOB U
HPOIOPIHOHAIBHOCTH CXOACTBEHHBIX CTOPOH.

ITpu3Haku Mogo6Hs TPEYTONBHUKOB TOKa3bIBAIOTCS C HOMOLIBIO TEOPEMbI 00 OTHOLICHHH IUIOIIA/eil TPeyroJIbHUKOB,
UMEIOIIUX [0 PABHOMY YTIIy.

Ha ocHOBe mpn3HakoB MomoOMs TOKa3bIBaeTCsl TeOpeMa O CpeqHeil JMHHUM TPEyroNbHHUKA, YTBEP)KICHHE O TOYKE
HepeceueH s MeqaH TpeyroJibHUKa, a TaKKe IBa YTBEP)KACHHS 0 TIPOTIOPIMOHATEHBIX
OTpe3Kax B HPSIMOYTrOJIbHOM TpeyrosibHUKe. JlaeTcs Ipe/CTaBIeHHE O METOAE MOAOOUS B 3a1a4axX Ha IIOCTPOCHHE.

B 3akimioueHne TeMBbl BBOASATCS JJIEMEHTHl TPHUTOHOMETPHUM — CHHYC, KOCHHYC W TaHTEHC OCTPOro yria
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OKpyXKHOCTH (44.)

B3aumnoe pacnionoxxenue npsiMoit u okpyxHocTH. KacarenbHas K OKpY»KHOCTH, €€ CBOMCTBO M Ipu3HakK. LlenTpanbHbie
U BIIUCAHHBIE YIIbl. YeTbIpe 3aMedaTelIbHble TOYKU TPEYrojbHUKA. BriucanHas U onMcaHHas OKPY:KHOCTH.

Lens: pacmpuTh cBeJeHNS 00 OKPY>KHOCTH, MOJTYUSHHBIE YUAI[MMHUCS B 7 KJIacCe; M3YYHTh HOBBIE (DAKTHI, CBI3aHHbBIE
C OKPY)KHOCTBIO; TO3HAKOMHTH 00YYaIONIMXCs C YETHIPbMST 3aMevaTelIbHBIMU TOYKaMH TPEYrOJIbHHKA.

B nanHOIl Teme BBOAWTCS MHOTO HOBBIX IOHATHH M paccMaTpUBaeTCd MHOIO YTBEP)KICHUH, CBSI3aHHBIX C
OKPYXHOCTBIO. [I11 MX YCBOEHHUS CIIEIYET yIENUTh OOJIbIIOE BHUMAHHE PEIICHHIO 33/1a4.
VYTBEpXKICHUSI O TOUKE MepecedeHHs OMCCEKTPHUC TPEYTOJIbHUKA M TOUKE IMEPECCUCHUs] CEpPEeIWHHBIX MEpIeHINKYISPOB K
CTOpOHAM TPEYTOJIBHIKA BEIBOASATCS KAK CIEACTBHS U3 TEOPEM O CBOHCTBAX OMCCEKTPHCH! yIila M CEPEANHHOTO MEPIEeHIUKYIIsIpa
K OTpe3Ky. Teopema O TOUKe MepecedeHHs BBICOT TPEYrONBHHWKA (MM WX HPOJOIDKEHMIT) JIOKA3BIBA€TCA C IOMOIIBIO
YTBEPKACHUS O TOUKE NIEPECCUCHUS CEPEIUHHBIX EPIICHIUKYIIIPOB.

Hapsiny ¢ TeopemamMu 00 OKpPYXHOCTSX, BIMCAHHOM B TPEYroJbHUK M ONHCAaHHOW OKOJIO HETO, paccMaTpHBAIOTCS
CBOMCTBO CTOPOH OINMMCAHHOT'O YCTBIPEXYTI'OJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOI'O YETHIPEXYT'OJIbHUKA.

Tema 1. «YeTbIpexyroJbHAKM»

Pazoen mamemamuxu. CKeo3nasn Tunus.

I'eomerpuueckne GUTyphl M UX CBOKUCTBA.

I/I3MepeHI/Ie T€OMETPHUYICCKUX BEJININH.

Oéa3amenbHbll MUHUMYM COOEPHCAHUA 00PA306AMENLHOI 001ACIU MAMEMAMUKA

BBIHyKJH)IG MHOT'OYT'OJIbHUKH.

CyMMa yTII0B BEITYKJIOTO MHOTOYTOJIBHUKA.

HapaHHeHOFPaMM, €ro CBOMCTBA U IIPpU3HAKU.




e  [IpsAMOyrosipHHK, KBaapat, poMO, UX CBOICTBA U IPU3HAKH.
e  Tpanenus, cpemHss IMHUS TPANCUH; paBHOOEIPEHHAs TPAIICIHSL.
e  Teopema Paneca.
Jlononnumenshoie 6onpocet cooepircanun:
e  JlempTOWNI
Yposenw ooazamenvnoit noozomoexu odyuarouezoca
e  3HaTh pa3IMYHBIC BUJBI YETHIPEXYTONLHUKOB, UX IPU3HAKH U CBOKUCTBA.
®  YMeTh NPUMEHSTh CBOUCTBA YETHIPEXYrOJIbHUKOB TPH PEIICHUH IPOCTHIX 33/ad.
Ypoesens eo3mosicnoii noozomosku odyuarowezoca
e  YMeTh penraTh TeOMETPUYECKUE 331a9H, ONMPAsCh HA U3yUYEHHBIE CBOMCTBA (DUTYpP M OTHOIICHUH MEXIy HUMU.
e  YMeTh pemraTh 331a9d Ha MOCTPOCHHE.

Yposenv 06a3amenvroii noozomogxu evinycknuxa
Menvias cmopona npsamoyzonvhuka pasua 6 cm. Haiioume onunt Ouazonanet, eciu onu nepecexaiomes oo yanom 60°,
Yposenv e03moiicnoit noocomosxu evinycknuka

1. B napanaenoepamme ABCD nposedena buccexkmpuca yana A, komopas nepecexaem cmopony BC ¢ mouxe F. JJoxaxcume, umo mpeyeonvuux ABF pasnobedpennbviii
2. Tlocmpotime npamoy20nbHUK NO CMOPOHE U OUA2OHATU.

Tema 2. «Ilnomagu ¢puryp»
Pazoen mamemamuxu. CK603HAs TUHUAL.

e [eomerpuueckue GUIyphl U HX CBOMCTBA.
e  lI3MepeHHe reOMETPUUECKUX BEJITUUUH.
Oba3amenbHblil MUHUMYM COOEPHCAHUA 00PA306AMENIbHOL 00IACINU MAMEMAMUKA
e  [loHsaTHE O IUIOLIAAN IIOCKUX (GUTYP.
e  PaBHOCOCTaBIICHHBIE U PABHOBEIMKHE (QUTYPBIL.
e  [Inomanap NpsAMOYroibHUKA.
e  [Inomans napasmiensorpamma.
e  [Inomans TpeyronbHUKA.
e [Inomans Tpaneuuu.
e  Teopema [Tudaropa
Jlononnumenvnuie éonpoco:
e  dopmyna ['epona
Yposenv oosa3amenvnoii noozomoexu odyuarouezocs
e YMeTh OJIb30BATHCS SI3BIKOM T€OMETPHH ISl OTTUCAHMS TIPEAMETOB OKPYKAIOIIET0 MHpA.
e YMeTh BEMHCIATH 3HAYCHHS IUIOMAIed OCHOBHBIX T€OMETPHUUCCKHAX QUTYP U QUTYP, COCTABICHHBIX U3 HUX;
e 3Harh GopMyJIBI BEIMHCICHUS TUIOLIAeH reoMeTpudeckux Guryp, reopemy [Tudaropa 1 ymeTs MpUMEHSTh UX IPH PEIICHUH 33/1a4.
e YMeTh BBIIOJHATh YEPTEXKH I10 YCIOBHIO 3a71a4

.VpOlS’EHb 8O3MOICHOI NOO2OMOBKU oéyualomeeoc;l

e 3Harh GopMyJIbI BEIYHCICHUSI TUIOIAACH reoMeTprieckux Guryp, reopemy [udaropa, popmyny I'epoHa u ymeTs NpUMEHSATh UX MPH PELICHUH 3a1a4.



e  VYMeTh penraTb reOMEeTpUIECKHe 33a1a4H, ONUPAsiCh Ha N3y4EeHHBIE CBOWCTBA (GUTYp M OTHOIICHUH MEXly HUMH, IPUMEHSIS JOTIOJIHUTEIBHEIE IIOCTPOCHUS, alreOpandecKuil anmapar, Haen
CHMMETpPUH.

o YMetb peuaTh 3aa4u Ha 10Ka3aTCJIbCTBO U UCIIOJIb30BaTh JOIMMOJHUTCIBHBIC q)OpMyJ'H)I JUIL HaXOXKJICHUS nnomaueﬁ TEOMETPHUUICCKUX (1)I/Il"yp

Yposenv 06a3amenvhoii noozomoexku évinyckHuKka

1. Haiioume nrowads pasnoboxoii mpaneyuu, eciu ee ocrosanus pasuvl 12 cm u 6 cm, a 60koéas cmopona ob6pazyem ¢ 0OHUM U3 0CHO8aHULl y2on, paHbiii 45°.
2. B npamoyeonvhuke ABCD naiioume AD, ecnu AB =5, AC = 13.

YPOBEHb B8O3MOMCHOU NOO2OMO6KU 6blNYCKHUKA

42 >

9 =

1. B pombe évicoma, pasuas cm, cocmasnsiem bonvueti ouazonanu. Hatioume niowaos pomba.

2. B pasuobeopennom mpeyzonvnuxe ABC ¢ ocnosanuem BC evicoma AD paena 8 cm. Haiioume niowads mpeyzonviuxa ABC, ecmu meduana DM mpeyeonvuuxa ADC pasna 8 cm.

Tema 3. «Ilono0HbIe TPEYT0JILHUKI
Pazoen mamemamuxu. CK603HaAA TUHUA.

e T'eomerpuueckue GUTYpHI M UX CBOHCTBA.
e  lI3MepeHHE T€OMETPUIECKIX BEITUUUH.
Ooa3amenbHblil MUHUMYM COOEPIHCAHUSA 00PA306AM EILHON 001ACIU MAMEMAMUKA
e  [lonoOue TpeyroabHUKOB; KO3()(GUIMEHT NOTO0OHS.
e  [Ipu3HaKu Mo00Hs TPEYrOJILHUKOB.
e CBsi3b MEXIY IUIOMAISIMH MTOTO0OHBIX (UTYD.
e  CuHyC, KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOTO yIiia MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
e  PemnieHue NpsMOYTOJIBHBIX TPEYTOJIbHUKOB.
e OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO.
Yposenv oosa3amenvnoii noozomosxu odyuarouezocs
e 3HaTh onpeereHHe MOJ00HBIX TPEYTOJILHUKOB.
L] YMmeThb NPUMCHATH 1'10)106]/[6 T“peyFOJ'lel/IKOB Ipu pEHICHUU HECJIOKHBIX 3a/1a4.
®  YMeTh MOJIb30BATHCS S3BIKOM T€OMETPHH JJIsl OTIHCAHUS TIPEIMETOB OKPYKAFOIIETO MHpa.
e YMeTh pacro3HaBaTh reOMeTpHYECKAE (PUTYPBI, pa3IHyaTh HX B3aHMHOE PACIIONIOKEHHUE.
e VMeTh H300pakaTh reoMeTpHYECKUE QUTYPBI.
®  VMeTh BBINOJHATh YEPTEIKHU 110 YCIOBUIO 3aau.
e 3HaTh NPHU3HAKU OO0 TPEYrOIbHUKOB, YMETh MPUMEHSTh UX JJIS PEIICHHS TIPAKTHIESCKUX 3a/1a4.
e  YMeTh HAXOAWUTH CHHYC, KOCHHYC, TAHT€HC M KOTAHTE€HC OCTPOTO YIJIa MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
Ypoesenwv 603mosrcnoit noozomoexu odyuarwezoca

° YMmerb peuaTtb reOMETPUICCKUEC 3a/1avui, OIIUPasACh Ha U3YUCHHBIC CBOWCTBa (1)I/H‘yp ¥ OTHOIIICHUU MEKAY HUMU.



e  YMeTh NPUMEHSTH IPU3HAKU NTOJO0US TPEYTOIbHUKOB [UIS PEHICHHS IPAKTHIECKHX 3aa4.
®  VYMeTh IPOBOJAUTH J0OKA3aTEIbHbIE PACCYKACHUS IIPU PEIICHUHU 3a/1a4, UCIOIb3Ys U3BECTHBIC TEOPEMBIL.
e  VMeTh pelaTh FeOMETpUYECKUE 3a7a4l Ha COOTHOLICHUS MEXly CTOPOHAMH U YIJIaMU NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Yposenv oosa3amenvnoii nodzomoexku eblnycKHuUKa
B mpaneyuu ABCD nposedenvt ouazonanu AC u BD, komopwie nepecexaiomces 6 mouxe O. [oxaxcume, umo mpeyeonvuux COB noooben mpeyeonvuuxy AOD.
Yposenwv 603morcnoli noozomoeku 6vinycKHuKa

®  Jlokasicume, umo cepeOurbl CHMIOPOH POMOA ABNAIOMCA 6EPUIUHAMU NPAMOY20IbHUKA.
e [locmpotime mpey2onbHUK, ecau 0aHbl cepeOutbl €20 CHOPOH.
®  Buccexmpucvt MD u NK mpeyeonvruuxa MNP nepecexaiomcs 6 mouxe O. Haiioume omnowenue OK:ON, eciu MN =5 cm, NP =3 cm, MP =7 cm.

Tema 4. «OKpPYKHOCTbY»
Pazoen mamemamuxu. CKeo3Has nuHuUA

e T'eomerpuueckue GUTYpHI M UX CBOHCTBA.
e  lI3MepeHne reOMETPUIECKUX BEIHYHH.
Ooa3amenbHblil MUHUMYM COOEPIHCAHUA 00PA306AM EILHON 001ACIU MAMEMAMUKA
e  [leHTpanbHblii, BOUCAHHBIN YIroJl; BEIMUMHA BIMCAHHOTO yIJIa.
e  BsaumHoe pacnoyioxeHue IpsIMoi U OKPYXKHOCTH.
e  KacarenpHas M CeKyIas K OKPY>KHOCTH.
e  PaBeHCTBO KacaTeNlbHBIX, IPOBEJCHHBIX U3 OAHONU TOUKHU.
e 3ameyaTeNbHBIC TOUKU TPEYTOJbHUKA: TOUKH [IEPECCUCHUSI CEPEIUHHBIX MEPIIEHIUKYIIIPOB, OMCCEKTPUC, MEANAH.
e OKpyXHOCTb, BIHCAHHAS B TPEYTOJILHUK.
e OKpyXHOCTb, OTIMCAHHAS] OKOJIO TPEYTOJIFHUKA.
Yposenw o06sa3amenvnoit noozomoexu odyuarouezoca
®  YMeTh BEYHCIIATH 3HAYCHHUS T€OMETPHIECKUX BEIUINH.
e 3HaTh CBONCTBA OMCCEKTPHCHI YTIa M CEPEANHHOTO MEePHEHANKYIAPA K OTPE3KY.
e  YMeTh paclo3HaBaTh TeOMeTpHUIecKre QUTYpPHI, pa3INdaTh UX B3aHMHOE PACIIOTIOKCHHUE.
e VYMeTh pelaTh 3a7a4y Ha IOCTPOEHUE.
Yposenwv e03moiicnoit noozomosxu odyuarouecocs
e  VMeTh penaTh reOMETPUYECKUE 33/1a4H, ONMPAsCh HA U3yUYEHHBIE CBOHCTBA (DUTYp M OTHOILICHUH MEXy HUMHU.
o VYmerb MPOBOJAUTE A0KA3aTEJIbHBIC PACCYXKACHUS TPU PEIICHNUHN 3a4a4, UCIIOJIb3Yys U3BECTHBIC TECOPEMBI.
o 3HaTh METPUHUCCKUE COOTHOLLIEHUS B OKPYXKHOCTH: CBOMCTBA CEKYIIHX, KacaTCJIbHbIX, XOpA U YMETh IIPUMCHATH UX B PCIICHUHU 3a1a4.
e  lIMeTh MOHATHE O BIFCAHHBIX M OMHCAHHBIX YETHIPEXYTOIbHUKAX.
Ypoesenw obazamenwvnoit noozomosxu ¢vinyckHuKa

1. Oxpyocnocms pasdenena na dee dyeu, npuuem 2padychas mepa 0OHOU U3 HUX 6 mpu paza doabuie 2padycHoti Mepul Opy2oll. Yemy pasivl yenmpavibie y2ivl, COOMEEMCMEYIOWUE IMUM 0Y2aM?

2. Yepes mouxy A oxpyscrocmu npogedenst duamemp AC u dge xopdsl AB u AD, pasmnsie paduycy smoii oxkpyscnocmu. Haiidume yenor uemvipexyzonstuxa ABCD u 2padycnsie mepor dye AB, BC, CD,
AD.

Ypoeenwv 603modcnoit noocomosxu evinycknuxa



1. K oannoii oxpyscnocmu nocmpoiime kacamenwuyio, npoxooawyio uepes OaHHyI0 MUKy 6He OKPYICHOCIL.
2. Buccexmpucu yenos npu ochosanuu AB pasnobedpeniozo mpeyzonvnuxa ABC nepecexaiomes 6 mouxe M. JJoxaxcume, umo npamas. CM nepnenduxynspna k npsamoii AB.
3. B oxpyorcnocms énucan pasrobeopennsiii mpeyeonviux ABC ¢ ocnosanuem BC. Hatioume yanvt mpey2onvhuxa,

ecnu BC =102°.

Tema 5. «IloBTopenne. Pemenune
3a7a9»
Pazoen mamemamuxu. CKe03Has TUHUA.

e T'eomerpuueckue GUTYpHI M UX CBOHCTBA.

e  lI3MepeHne reOMETPUIECKHUX BEIHUHH.
Oba3amenbHbll MUHUMYM COOEPHCAHUSA 00PA306AMENILHOL 00IACINU MAMEMAMUKA

e  BrImyKiible MHOTOYTOJIBHAKH.

e  [Inomans TpEyroabHUKA, YETHIPEXYTOILHUKOB.

e  Teopema [Tudaropa

e  [lomobue TpeyroabHUKOB; KO3DGHUIMESHT NOTO0OHS.

e  [Ipu3HaKku MOx00HS TPEYrOIHLHIKOB.

e  PemieHne NpsSMOYTOJIBHBIX TPEYTOJIHHUKOB.

e  OKpYXHOCTb.

e  [locTtpoeHus ¢ MOMOUIBIO IUPKYJISA U IUHEHKH. OCHOBHbIE 3a7]a4K Ha IOCTPOEHUE.
Yposenv 06a3amenvhoii noozomoexu obyuarouecoca

o VYMeTh M0JIb30BaThCS SI3bIKOM reOMETPUU Il OTIMCaHUs NPEAMETOB OKPYXKarOIIEro Mupa.

e VYMerTh pacro3HaBaTh FeOMETPHYECKUE (GUIYDPBI, Pa3INYaTh UX B3aUMHOE PACIIONOKEHHUE.



e VYMeTh H300pakaTh FeOMETPUIECKUE QUTYPHL.
e VYMeTh BHINOJHATH YEPTEXKH 110 YCIOBUIO 3a1ad.
e VYMeTh JOKa3bIBaTh TEOPEMBI O MAPALIEIEHOCTH MPSMBIX C HCIIOJIH30BAaHUEM COOTBETCTBYIOIIUX MPU3HAKOB.
e  VYMeTh BBIUUCIIATH 3HAUCHHS TEOMETPHYECKUX BEIUYMH (JUIHH, YIJIOB, IUIOMAACH).
e VMers pelarh 3a/la4M Ha OCTPOCHHE.
Yposenv 603morcnoii noozomosku o6yuarouiezoca
e VMerh pelath reOMEeTPUYECKUE 3a/1a4H, ONUPasCh Ha U3y4YCHHbIE CBOHCTBA (DPUrYp M OTHOIICHHI MEXIy HUMH.

e  VMeTh MPOBOAUTD JI0Ka3aTENbHbIC PACCYKICHHS PH PEIICHUH 3a/1a4, UCTIOJIb3YsI U3BECTHBIC TEOPEMBI.
Yposenv oosa3amenvnoii nodzomoexku 6blnycKHUKa

1. B pasnobedpennoii mpaneyuu ouazonans pasua 10 cm, a évicoma pasua 6 cm. Hatioume niowado mpaneyuu.
2. [sa yena mpeyeonvhuxa pasut 45° u 30°. Hatioume omuowienus npomueoneicauyux um cimopoH.
3. Jse oxpysicnocmu c yenmpamu 6 mouxkax O u O1 u pasuvimu paduycamu nepecexaromes ¢ mouxax A u B. Jloxascume, umo uemsipexyzonvrux AO1BO — napanienozpamm.

KasiennapHo-TemaTnyeckoe INIAHMPOBaHUeE MO ajredpe U reoMeTpum 8 Kiace
2022-2023 y4eOHblii rox 1 yac B Heges10 (34 yaca B roj)

No No KoumgecrBo yacoB
n/n ypoka B HanmenoBaHme pa3iesioB H TEM NPOrpaMMbl Jarta usyyenus
paMKax TeMbl BCEro
| ur. 01.09.2022r-01.11.2022 1./ 9 wen. (9 neo. x 1 yp.=9 yp.) 9
YPOKOB
Paznen 1 A. MloBTopenue (1 4) 1
1. 11 [loBTOpEHME U cUCTEMAaTU3aLUs 3HAHUI 110 TeMe «JIMHeliHble ypaBHEHUs C OJJHOU 1 05.09
o nepeMeHHoiy. «[IpumeHeHne GopMys COKpaIIEeHHOTO YMHOKEHUS». o
Pasmen 2 A. PanuonanbHbie Boipaxkenus (11 u) 11
2. 2.1. ParroHanpHBIE IPOOH. 1 12.09.
3. 2.2 OCHOBHOE CBOICTBO paI[iOHAIBLHOHN JIpOOH. 1 19.09
4. 2.3 CrnoXeHre ¥ BEIYUTAHNE PAIlOHATBHBIX Apo0eii ¢ 0TMHAKOBBIMH 3HAMEHATEIISIMH. 1 26.09.
5. 24 CJi10)k€HHEe M BBIYMTAHNE PALIMOHATIBHBIX JPo0eii ¢ pa3HbIMU 3HAMEHATEISIMU. 1 03.10.
Pazmen 1 I'. Yerbipéxyroapuuxu (1 u) 1
6. 11 [ lapannenocpamm. Ipsmoyeonvrux. Pomb. Keaopam. 1 10.10.
7. 25 'YMHOKEHHE U JIeTICHHe pallioHANBHBIX ApoOeil. Bo3BeneHue pannoHanbsHO qpoou B 1 17.10
' CTEIICHb. 10.




2.6 ToxxaecTBeHHBIE TPe0OPa30BaHMs PALHOHATBHBIX BBIPAKCHHIL. 24.10.
Pasnen 2 T. Inomans (3 4)
9. 21 [ 1n0Wa0b npamoy2oibHUKA. 31.10.
I ur. 10.11.2022 r —28.12.2022 1./ (7 Hemeasn x 1 u), 7 4yacoB
10. 2.7 PaBHOCUIIbHBIE ypaBHEHUSI. 14.11.
11. 2.8 CTeneHb C LeIbIM OTPUIATEIbHBIM [TOKA3aTeIeM. 21.11
12. 2.9 CBOICTBa CTETICHH C IICITBIM TIOKA3aTeNIeM. 28.11
13. 29 |Peuienue 3a0au Ha gblyucaeHUe naowaoet guayp. 05.12.
14. 2.10 Dynkuuns y=k/x u e€ rpadpuxk. 12.12.
15. 2.3 Teopema Iugpazopa. Teopema, obpamuas meopeme I[lugazopa. 19.12
16. 211 Dynkuus y = x> u eé rpaduxk. 26.12.
I ur. 11.01.2023 r —24.03.2023 r./ 10 e u 3 aus (10 Hemens x 1 9), 10
JacoB
Pasnen 3. IlomoOHbIe TpeyroJbHuKH (4 u)
17. 31 Onpedenenue no0o6HbIX mpeyeonvrukos. Omuoutenue niouaoeti nHOO0OHbIX 16.01
' mpey2eobHUKOS. o
Paznmen 3 A. KBanparubie kopau. [leiicTButenbHble ynciaa (4 4)
18. 3.1 KBanpaTtabie kopHH. AprdMeTHYecKnii KBaIpaTHbII KopeHb. CBOWCTBa apU(METHIECKOTO 2301
' KBaJIpaTHOTO KOPHSI. o
19. 3.2 [ Ipusnaxu nooooust mpeyeoibHUKOS. 30.01.
20. 3.2 ToxaecTBeHHbIE TTPe0OPA30BAHKS BHIPAXKEHUI, COIepKAIIMX KBaJAPATHBIE KOPHH. 06.02.
21. 3.3 ToIeCTBEHHbIE MPEOOPA30BAHMS BEIPAKEHHH, COMEPKAIINX KBAIPATHBIE KOPHH. 13.02.
22. 3.3 Cpeonss nunusi mpeyzonvruxa. [lponopyuonanvuvle ompesxu. 20.02.
23. 34 DOyuxius y=Vx u eé rpadux. 27.02.
Pazpnen 4 A. KBanparnsie ypapHenust (4 4)
24. 4.1 PellieHne HETONHBIX KBAJIPATHBIX YpaBHEHUH. DopMyIia KOpHEN KBaIPATHOTO ypaBHEHUSL. 06.03.




25. 34 Cunyc, KOCUHYC U MAHZEHC OCMPO20 Yela 8 NPSMOY2OIbHOM MPey20ibHUKE. 1 13.03.
26. 4.2 Teopema Buera. 1 20.03
IV ur. 04.04.2023 r—31.05.2023 r./8 Heq u 2 musa x 1 4), 6 yacoB -01.05; -08.05.
Pasmen4 I OxpyxHocTh (4 1) 4
27. 4.1 |KacamenvHas k okpyacnocmu. I padycuas mepa oyeu OKpYICHOCMU. 1 10.04.
28. 4.3 KBanpaTHblil TpEXUiieH. 1 17.04
29. 4.2 [[enmpanvhvie u enucannvle yeivl. 1 24.04.
30. 4.4 Pemienue ypaBHEHHH, KOTOPBIE CBOJATCS K KBaIPaTHBIM yPaBHECHHSIM. 1 15.05.
3L 4.3 Bnucannas okpyscnocms. C80UCMEa ONUCAHHO20 YeMbIPEXY20NbHUKA. 1 22.05
32. 4.4 Onucannas oxpyacrocmov. Ceolicmea GNUCAHHO20 YemblPEXY20NbHUKA. 1 29.05.

1. KanennapHo-TteMaTH4YecKoe NIAHUPOBaHUE MO0 MaTeMaTnke 8 kiacca Ha 2022 - 2023 yueoHnblii rog 1 yac B Hemesro (32 yaca B roa)

Neni/m Tema ypoka DJIeMeHTBI COAeP:KaHus KoppekunonHo-pa3BuBalomme 3agaum Jara
NPOBeICHUSA
mo mo

IIaHYy haxr
I 9erBeptsh 01.09.2022 1 —01.11.2022 1./ 9 Hen. (9 neo. x 1 yp.=9 yp.) 9 ypokos
1. [ToBTOpenue u cucrematuzauust | JIuHeliHble ypaBHEHUS C OJTHOM AKTHBU3aLUS] MBICITUTEIBHBIX
3HaHUH 110 TeMe «JIuHeiHbIe nepeMeHHol. Pelienue cucteM JMHEHHBIX MIPOIIECCOB, KOPPEKIHSI aOCTPAKTHOTO
YpaBHEHHUS C OJTHOM YpaBHEHUH C IBYMS IEPEMEHHBIMH. MbIIIeHus 1 peun. O0ecneunTh 05.09
nepeMeHHon». «IIpumenenue DopMyJIbl COKPALEHHOTO YMHOKEHUSL. i depeHInpoBaHHbII MOJX0] B o
(bopMyJI COKpaIEHHOTO 00ydeHnH, pa3BUTHE YMEHHH
YMHOKEHU . KJaccuuIMpoBaTh, 000TaIIaTh
2. Panmonaneubie BeipakeHus. Llesbie CJIOBAPHBIN 3aI1aC MaTEMAaTHYECKUMU
BBIpakeHUs. J[poOHBIEC BBIpaKEHMSI. TepMHUHAaMH, TPCHUPOBKA
PanmonansHeIe 1poOH. p Ap P . 12.09.
PammonansHas apo6s. JlomycTumMblie YCTOM1UBOCTY BHUMAHHA.
3HAYEHUS TIEPEMEHHBIX.
3. OCHOBHOE CBOHCTBO OCHOBHOE CBOWMCTBO pallMOHAILHOM IpoOu. | Pa3BuBath mormueckoe MbIILICHUE, 19.09
panMoHaIBLHOM IpOOH. Coxkpaiienue apo0ei. yMeHHe paboTaTh 10 CXeMaM 1 '
4. KapTOUYKaM, KOPPEKIUS MPOIECCOB
CroxeHre U BHIYUTaHHE
N CrnoxeHue, BBIYUTaHHUE PALIMOHAIBHBIX aHaJIM3a U CUHTE3a, JOPMUPOBATH
paIMOHANBHEIX APOOEH ¢ - 26.09.
IpoOeit ¢ OTMHAKOBBIM 3HAMEHATEIIEM. YMEHHS OTBEYATh Ha IIOCTABIICHHBIC
OJIMHAKOBBIMU 3HAMEHATEISIMU.
BOIIPOCHI.




Hcnonb30BaHue IUAAKTHIECKOTO
MarepHana.

5. CrnoxeHue, BBIYUTaHHUE PALIMOHAIBHBIX Koppexuust cnyxoBoii U 3pUTEIbHOM
npo0eii ¢ pasHBIMH 3HAMCHATEIISIMHU. MaMSTH, YTITyOJIeHHOE TOBTOPCHHE
[IpuBenenne npodu kK HOBOMY NpaBuJl, TPEHUPOBKA YCTOMUHUBOCTH
CrnoxeHHe ¥ BEIYUTaHHE 3HAMEHATENIO. BHMMAHUSA U NaMSTH.
paIMOHATBHEIX APOOEH ¢ JIOTOTHUTEILHBIH MHOKHTEIIb. Hcnonp30BaHue OMOPHBIX TaOIIHII, 03.10.
Pa3HBIMH 3HAMEHATEIISIMHU. CriocoOBI pa3iosKeHHsI MHOTOYJICHOB Ha pa3IaToOYHOro MaTepuana.
MHO>XHUTEH.
CroxeHre 1 BEIYUTaHUE PallHOHAIBHBIX
npo0Oeit.
6. 3HaTh omnpeneNeHus, (OPMYITHPOBKH
[Mapamnenorpamm. CBOMCTB, Mpu3HaKkoB. HayuuTscs
[IpsimoyroasHuK. PoM6. pacro3HaBaTh Ha TOTOBBIX YepTeXKax U 10.10.
Ksangpar. MOJIENAX NMPSIMOYTOJIBHUK, POMO, KBapar,
pemarp 3a1aqm.
7. VYMHOXKEHUE U JCIICHUC Pa3BuBaTh J0rnueckoe MBIIIJICHUEC,
N IIpaBuia yMHOKEHHS U JEJICHUS PaMOHAIBHBIX
PaIMOHANBHBIX JPOOCH. N N yYMEHHUE paboTaTh 110 CXeMaM U TabIHIaM,
. npobeii. Bo3seneHne pannoHaisHON Jpoou B 17.10.
BosBeienre panoHabHOlM Ipo6H B rertern KOPPEKIHs MPOLIECCOB aHAIM3a M CHHTE3a,
CTEIICHb. ) (opMHpOBaTH YMEHHs OTBEYATh Ha
8. T 6 ToxxnecTBeHHBIE IPEOOPA3OBAHUS ITOCTABJICHHBIE BOIIPOCEL.
OXXJIECCTBCHHBIC IIPEOOPA3Z0OBAHUS o
2 pcoop O PALMOHAIBHBIX BBIPAKCHHIA. Hcnonp3oBaHue qUIaKTUIECKOTO 24.10.
pallMOHANIbHBIX BBIDAKCHUU. MaTtepHaia, paboThl B Tapax 1 3JIEMEHTOB
Jloka3zaTenbCTBO TOXKIECTR. Hrph
9. [To3HakoMUTBCS ¢ HOPMYJIIOH ISt
[Tnomaab mpsIMOYTOIbHHKA. BBIYHCIICHUS TUIOIIAIN MPSMOYTOJILHUKA. 31.10.
Hayuuthcs pemats 3a1a4u M0 TEME.
Il yvereeptn 1T uT. 10.11.2022 r — 28.12.2022 r./ (7 Hemean x 1 ), 7 a.
10. PaBHOcuibHBIE ypaBHeHMs. CBONCTBA Koppexuus 1 pa3BUTHE CIIyXOBOTO U
aBHEHHI C OJTHOM MEPEMEHHOM. 3pUTCIIBHOI'O BOCIIPUATHA, CHHUPOBKaA
PaBHOCHIIBHBIC YPaBHEHHSI. P A p DHT! PHATHA, TPCHHP 14.11.
00BEMa MaMsITH U YCTOWIHBOCTH
BHHUMAaHMU.
11. CrereHs ¢ LEJIbIM OTpHUUATCIIbHBIM Crelens ¢ 1EJIbIM OTpUIATCIIbHBIM HpOBOI{I/ITB pa60Ty HaJl pa3BUTHEM 21 11
IIOKa3aTCICM. IIOKa3aTCJICM. MaTeMaTH4YeCKOM peun; q)OpMPIpOBaTB '
12. CBOJiCTBA CTEIEHH C LENBIM CrerneHb ¢ UeNbIMH ITOKa3aTeNIsIMU U € yMeHuUst paboTaTh ¢ y4eOHUKOM, 2811
TIOKa3aTeNneM. CBOHCTBA. crpaBouHoli mrepatypoii. [lpn pabote ¢ '
13 P Hay4uThCsl peraTh 3a1adi Ha BEIYHCICHHE | - o PocoMH 1O H3yHaeMo# Teme
emeHuevsazlaq Ha BBIYUCIICHUE YHHTEC: 0BYAIOLIMECS HAXO/AT OTBETEI B 05.12.
Iomaaen puryp. miomazeii ¢puryp. yueGHuKe.
14. .. OO0parHas MPONOPIHUOHATFHOCTD, €€ CBOMCTBA U Koppekuus 1 pa3BUTHE CITyXOBOTO U
@Oynkuus y=k/x u eé rpaduk. P poropt ’ PPEXIL p X 12.12.
rpaduk. 3PUTEIILHOTO BOCIIPUATHSA, TPEHUPOBKA
15. Hay4uThCsl HAXOUTH CTOPOHBI 00bEMa MaMATH U YCTOHYUBOCTH
Teopema I[MTudaropa. Teopema, BHUMaHMS
TPEYTOJIbHUKA, UCIONb3Ys TEOPEMY : 19.12

obparHas teopeme I[Tudaropa.

IMudaropa, pemars 3a1a4u 10 TEME.




16.

KBanpatnanast pyHKIHS y = X2, €€ CBOMCTBA U

Oyukius y = x2 u eé rpaduk. 26.12.
YHIUW Y pad rpaduKH.
I gr. 11.01.2023 r —24.03.2023 r./ 10 vHex u 3 aus (10 Hegean x 1 4), 10
4acoB
17. Tlo3HAKOMHTECS ¢ HOHATHSAMU: ITOJO0HBIE Koppexkuus ciyxoBoii u 3puTenbHOM 16.01.
TPEYrOJILHUKH, NPONOPLUOHAILHBIE aMSATH, yTTyGIeHHOE TOBTOPEHNHE
OnNpeseneHHe ToI0GHSIX orpesku. [T03HAKOMHTBCS ¢ TEOPEMOii 00 [pasul, TPEHUPOBKA yCTOMHBOCTH
P OTHOLICHHUH TUIOMIA/EH TTOJO0GHBIX BHIMAHIWA 1 ITaMATH.
TpeyroisHUKOB. OTHOIIEHUE .. Vcnonb30BaHHe ONOPHBIX TaOJHIL,
o TPEYTOJIBHUKOB, €€ T0Ka3aTEIbCTBOM.
mIonaaed moao0HbBIX H pa3IaToYHOro Marepuaa.
TPEYTONbHUKOB. aylmei’I HaxXOIUTE OTHOIICHHUE Hcnonb3oBaHue rpadMuecKux cxem,
IUIOIIAIEH, COCTABIATh YPABHEHU HCXOAS KapTOYeK — MOJICKA30K.
W3 YCIIOBUSA 3a/1a4H, PEIIATh 3aa4H 110
TEME.
17. KBanpaTHble KOpHHU. KBanpaTHBIE KOpHH. ApUdMeTHIecKnit
Apudmernuecknii KBaapaTHINH KBaJIpaTHbIH KOPEHb.
kopenb. CBoiicTBa 16.01.
apuMETHIECKOTO KBaJpaTHOTO
KOpHSI.
18. IMoamHuOXecTBO. Oneparvy HaJl MHO)KECTBAMHU. OCHOBHOE BHHMaHUE ClIeyeT yAEIUTh
[oamuo)ecTBO. ONepanuy HaxL . o
MHOKECTRAMIL WutrocTpariys COOTHOMIEHUH MEKTY BBLIPAbOTKE YMEHHUH U3BIIEKATh 23.01.
) MHO>KECTBAMH C IIOMOIIBIO JIarpamm Jiiepa. KBa/[paTHBIN KOPEHb, BBIIOIHSATD
19. IpusHaku o 00Hs [IpuMeHATs PU3HAKK TOA00US TPEYTrOIBHUKOB npeoGpa3soBaHis BHIPAKCHHIA, 30.01
TPEYTOIbHHKOB. K PEIIICHHIO 3a/1a4. COZIepKalINX KBaJpaTHbIC KOPHHU; ML
20 T 5 T 5 — JIOCTaTOYHO OTPAaHUYUTHCS BEIHECCHHEM
. OJKJIECTBEHHBIE NPe0OPasoBanmA 0JKJIeCTBEHHBIE TPeo0pa30BaHusl BEIPaKEHHH, YHCIOBOrO MHOKHTENS H3-0 3HAKA 06.02
BBIPXKEHHH, COJepKAIINX coJiepIKalnX KBaJpaTHbIe KOPHU. KOPHS H BHECEHHEM HHCITOBOTO .02.
KBa/IpaTHBIC KOPHH. MHOJKHUTEJIS [T0]] 3HAK KOPHS, a TaKKe
21. Toxnecrsennble npeobpasoBanus 0CBOOOKIEHHEM OT UPPALMOHATLHOCTH B
BBIP@XEHHH, COACPIKALINX 3HaAMEHATEJNE B BBIPAXKEHUAX 13.02.
KBaJpaTHbIC KOPHHU. BHU]IA. PeKOMeH;[yeTcsl HCIIOJIb30BaTh
22. Hay‘-H/ITI)Cﬂ (bOpMyJII/IpOBaTI) TEOPEMY O BI)ICBO6OHI/IBHICCC$I BpEMA I qumeﬁ
CpEIHEH JIMHUI TPEYTroIbHUKA, HAXOUTH nlglopaGOTKH HaI/I6ovnee Ba)XKHBIX TE€M Kypca
€8, peliaTh 32241 110 TeMe. 3HaTh «IIprMeHeHHe CBOMCTB apu(pMETHIECKOTO
CpenHsist IMHUS TPEYTOJIbHUKA. o KBaJIPaTHOTO KOPHS».
CBOMCTBA BBICOTHI IPSIMOYTOJIBHOTO 20.02.
[IponopunoHaibHbIE OTPE3KHU. N
TPEyToJbHUKA, IPOBEJECHHOMN U3 BEPIIUHBI
NPSIMOTO YIJIa, U YMETh IPUMEHSATH €ro Mpu
pelueHuu 3aay.
23. DyHKIEs y=VX 1 e8 rpaduk. GbyHKUIMS y=\/X, e€ cBoiicTBa u rpaduk. 27.02.
24. KeaaparHoe ypaBHenue. @opmyiia KopHe# Pa3BHBAaTH JIOTHYECKOE MBILIICHUE,
PemieHne HenmomHbIX KBaJApaTHBIX
ABHEHM KBaJPaTHOTO yPaBHEHHUSL. yMeHHe paboTaTh [0 cXeMaM U TabiIuIam,
yp ) KOPPEKIHs IporieccoB ananu3a u cunresa, | 06.03.

dopmyna KOpHEH KBapaTHOTO
YpaBHEHHSI.

(hopMHpOBaTH YMEHHS OTBEYATh HA
MIOCTABJICHHBIE BOIPOCHL.




Vcrionp30oBaHue TUIAKTHIECKOTO
MaTepHana, paboThl B mapax U 1o
IpyINIaM, 3J1€MEHTOB UIPHI.

25. [To3HakOMHTBCS C MOHATUAMU CHUHYCA, DopMHpPOBaHUE YMEHUI COCPENOTOUNUTH
KOCHHYCa, TaHT€HCa OCTPOro yria B BHUMAaHUE, Pa3BUBATh PAllIOHAIBHOCTD
CuHyC, KOCUHYC U TaHT€HC IIPSIMOYTOJIbHOM TpeyronbHuKe. [103HakoMUTBbCA | MBIIUIEHUS, TPEHUPOBKA MaMATU U
OCTpOTO yIja B IPSIMOYTrOJIbHOM | C OCHOBHBIMH TPHTOHOMETPHYECKMMHU 3pUTEIBHOTO BHUMAaHUs, pa3BUBATh 13.03.
TPEYTrOJbHUKE. ToxAecTBaMu. HayduThcsl HAXOJUTh 3HAUCHUE YMEHUs JTAKOHUYHO U3J1araTb CBOU MBICIIH.
OJIHOW M3 TPUTOHOMETPHUYECKUX (DYHKIUHA 1O
3HAYCHUIO.

26. Teopema Buera. Teopema, oOpaTHas

Teopema Buera. P pema, obp 20.03
Teopeme Buera.

IV ur. 04.04.2023 r—31.05.2023 r./8 Heq u 2 mus x 1 1), 6 yacoB
217. [To3HaKOMUTBCS € MOHATUSAMMU: KacaTelbHas, Hcnone3oBaHue KapTouek — MOJCKA30K,

CeKyIast, TOYKM KacaHWsl, OTPE3KN KAacaTeNIbHBIX, | KapTOYeK-CXeM, OTOPHBIX TaOJIHII,
MPOBEAEHHBIX U3 OHOU Touku. HayuuThcs pa3laToyHOro Marepuaina

KacarenpHas K OKPYKHOCTH. (bopMyIupoBaTh CBOWCTBA KacaTeabHOI 1 eé KOMMEHTHPOBAHHOTO PEIICHUS.

I'paxycHas Mepa ayru MIPU3HAK, IPOBOJUTH KACATEIbHYIO K 10.04.
OKDPY>KHOCTH, pellaTh 3a1a4H 110

OKPY>XHOCTH.
TeMe. [103HaKOMUTBCS C TIOHATHEM I'pagycHas ME€pa
JIyT'd OKpY>KHOCTU. HayuuTtbcs periaTts npocTeiiimne
3aJ[a4y Ha BBIYUCIICHUE TPATYCHON MEpPBI AyTH
OKPY>KHOCTH, PEIIATh 3a4a4u 110 TEME.

28. N Ksanpathslit Tpéx uneH. Kopens kBagpaTHOTO

KBaipaTHbIil TpEXUIIEH. anp pe p D 17.04
TpéxwieHa. CBoiicTBa KBaJpaTHOTO TPEXWICHA.
29. TT03HAKOMUTECS C TOHATUSAMHU IIpu paccMOTPEHHH APOOHEIX -
LEHTPAJBLHBINA yTOJI, BIUCAHHBIN yTroJl. PpalMOHAIBHBIX YPaBHCHHH YMETh 01.05
LleHTpanbHbIE M BIUCAHHEIE YIJIbI. Hayuutbcst popMynupoBaTh TEOPEMY O o0patark BHUMaHHE Ha He°6X°§“M°CT" 24.04.
“ MIOJHUTEIIBHBIX U BaHUM
BIIICAHHOM YTIJI€ U €€ CIIEACTBUS, pellaTh JloTOITHITEN CCICNoBaHNH,
NO3BOJISIFOLIMX UCKITIOUUTh IIOCTOPOHHHE
3aa4yM 110 TEMC.
- KODHHU.

30. Pemienue ypaBHEHHIA, KOTOpBIE Pemmenne panyoHanbHEIX YpaBHEHUIA, Permath 3a71a4u, CBI3aHHBIE C -
CBOJATCA K KBaJPATHBIM CBOIAIIUXCA K KBaAPAaTHBIM YPaBHCHUAM. HEPUMETPOM U ILIONIAIBIO 1505 0805
YPaBHCHUAM. NIPSIMOYTOJIHHUKA.

31. Hayuntbcst popmyarpoBaTh CBOHCTBO dopmMupoBaHue yMEHUH COCPEAOTOUUTH
BrycanHas OKpy»KHOCTB. OINMCAHHOTIO YETBHIPEXYTOJIbHUKA, TPUMEHSTh BHHUMAaHHME, Pa3BUBATh PAllMOHAJIBHOCTh
CBolicTBa ONMCAHHOTO CBOJCTBO NPHU PEIICHHH 33/1a4, BBIMOIHSTH MBILICHHS, TPEHUPOBKA HAMSTH 22.05
YETHIPEXYTOIbHHKA. 4yepTEK M0 YCIOBHIO 3a[a4ll, PEIIaTh 3aJa4H 11O 3pUTEIBHOTO BHUMAaHMs, Pa3BUBATh

TEME. YMEHUS JJAKOHUYHO U3J1araTh CBOM MBICIIH.
32. HayunTbest popMyaupoBaTh CBOMCTBO I[IpoBoauTh paboTy Hajl pasBUTHEM
BIIMCAHHOI'O YETBIPEXYTOIbHUKA, MaTEeMaTHYECKOH peun; popMUpOBaTH
OHHSaHHaSI OKPYI>KHOCTb. BBITOJIHSATD YEPTEXK 110 YCIOBHIO 3a/a4H, YMEHUs pa6u0TaTb c yqeGIEMKOM,
CBoiicTBa BIUCAHHOTO CMpaBOYHOI tuTepaTypoii. [Ipu pabote ¢ 24a05.

YeTBIPEXYTOJIbHUKA.

pemarh 3a1a4n, OMpasCh Ha YKa3aHHOE
CBOICTBO.

BOIIpoCaMu 1o H3y‘IaeMOﬁ TEMC
06y‘IaIOH_[I/ICC$[ HaxXoasT OTBCThI B

yaeOHUKeE.







