rocyaapcTBEHHOE O0/pKeTHOE 001eo0pa3oBaTenbHoe yupexaenue Camapckoi o0acTu
cpenHsisi o0reoOpazoBaTebHas MKoJa Moc. JICHWHCKUIT MYHHIIMTIIAIIBHOTO paiioHa

Kpacnoapmeiickuit Camapckoit o6sactu

“Paccmorpeno” «IIpoBepeHo» «YTBepKIAAI0»
Ha 3aceganu MO  yuureneit 3am. qupekropa o YBP N.o.qupexropa ['6OY COLI

€CTECTBEHHO-MAaTEMaTUYECKOI 0 I'opsiitnoBa H.M. 1oc. JIeHnHCKun

AKJIa SlunaeBa J1.D.

ITporoxoin Nel ot «29» aBrycra 2022 1. [Tpuka3z Ne 176 o/n ot

«26» aBrycra 2022 r. «29» aBrycra 2022 r.

PykoBoautens MO
Snnaesa JI.O.

YpoBeHb NporpamMmbl

Kaacesr 5-9

CocTaBiieHO B COOTBETCTBHHU € IIPOrPaMMOii:

MognucaH undposon

H noanuceto: AHHaeBa
HH I b=

PABOYAS ITPOT'PAMMA J'I To) ,D,M N 5 Nenurokmit, CN=

AnHaesa Jliogmuna
10 MaTEeMaTHuKe depnoposHa, E=leninsk_61@

mail.ru

a OcHoBaHue: A aBnsch
aBTOPOM 3TOr0 AOKYMEHTa
PacnonoxeHue:

Penopo wrwee
12:32:38
BHa

OCHOBHOE 00111e€ 00pa30oBaHUE

+04'00'
Foxit PDF Reader Bepcusi:
12.0.1

Maremartuka: nporpammsbl: 5- 11 xmaccel/ A.I''Mep3msik, B.B. Tlononckuii, M.T.
Sxup u np. — M./Benrana —I'pad, 2018.

Y4eOHuKHU:

1. Maremaruka:5 KJ1acc: y4eOHHK JIJIsl yJaIIuXcsi 00IIe00pa3oBaTeIbHBIX YIPEKICHUH /
A.I''Mep3msixk, B.b.ITononckuii, M.C.Skup. — M.:Benrtana-I'pad, 2018.

2. Marematuka:6 kiacc: y4eOHUK IS ydanuxcs o01eo0pa3oBaTeIbHbIX YUPExKACHUH /
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JIn4HOCTHBIE, MeTaNpe/iIMeTHbIE H NPeIMeTHbIE Pe3ybTaThl
OCBOEHHS CO/Iep:KaHusl Kypca

[TporpaMma no3BoJIsIeT JOOUBATHCS CIIEAYIOMINX PE3yIbTATOB OCBOCHHSI 00pa30BaTeIbHOM HpO-
rpaMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus:

JAUYHOCMHblLE:

OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIUXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE MOTHBAIIMH K OOYUEHHIO M TO3HAHUIO;
dbopMUpOBaHNUSI KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOILICHUH U COTPYJHUYECTBE CO
CBEpPCTHHKAMH,  CTapliUMH ¥  MIaAMKUMA B oOpa3oBaTelbHOM,  yueOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U APYTUX BUJIAX JIEATECIbHOCTH;

YMEHHUS SICHO, TOYHO, TPAMOTHO HM3JIaraThb CBOM MBICIM B YCTHOM U IMMCBMEHHOHN peuH,
MOHUMATh CMBICT IIOCTaBJIEHHON 3aJaud, BBICTPAUBATH APryMEHTAIMIO0, TPUBOAUTH
IIPUMEPBI U KOHTPIPUMEDPBI;

MEPBOHAYAIILHOTO MPEACTABICHUS O MaTeMaTHYEeCKOW HayKe Kak cdepe 4eIoBeuecKOn
JesATeTbHOCTH, 00 3Tamax e€ pa3BUTHA, O €€ 3HAYUMOCTH ISl Pa3BUTUSI ITUBUIIU3AIINH,
OCO3HAHUs BKJIaJa OTEYECTBEHHBIX YUYEHBIX B pa3BUTHUE MUPOBOI HAYKH, NaTPUOTU3MA,
yBaxkeHUsI K OTeuecTBy

KPUTUYHOCTH MBILUICHUS, YMEHHS PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3BI-
BaHUs, OTJIMYATh TUIIOTE3y OT (PaKTa;

KPEaTUBHOCTU MBIIIJICHUS, WHUIIMATUBBI, HAXOJYMBOCTH, AKTUBHOCTU TPU PEIICHUU
apudMeTUYECKHX 3a/1a4;

YMEHHsI KOHTPOJIHPOBATh MPOLIECC U Pe3ylbTaT Y4eOHONH MaTeMaTUYECKOUW IesITeNbHO-
CTH;

dbopMHUpOBaHUS CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIIPHUSATHIO MATEMAaTHUYECKUX O00b-
€KTOB, 33/1a4, PEUICHU, PACCYXICHHII,

Memanpedmemuble:

YMEHHsSI CAMOCTOSITENIBHO OMpPENessITh LIeTH CBOEro OO0y4YeHHs, CTaBUTh U (HOPMYIUPO-
BaTh i ce0sl HOBBIE 3a7]auu B yu€0e, pa3BUBaTh MOTUBHI U MHTEPECHI CBOEH MO3Ha-
BaTEIbHOM JCATEIHHOCTH,

CIIOCOOHOCTH CaMOCTOSITENILHO TUIAHUPOBATh AlIbTEPHATUBHBIE TyTH JOCTHIKEHUS TENEH,
OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIE CIOCOOBI pelIeHUus] YIeOHbIX U TTO3HaBa-
TEJbHBIX 3a/1a4;

YMEHUS OCYIIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

CIOCOOHOCTH aJIeKBaTHO OLIEHUBATh MTPABUIBHOCTD UM OIIMOOYHOCTD BBIMOJIHEHUS YUeOHOH
3ajauu, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;

YMEHUS YCTAaHABIMBATh IPUYNHHO-CIIEICTBEHHBIC CBSA3U; CTPOUTH JIOTHYECKHUE PACCYKIACHMUS,
YMO3aKII04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJBI;

YMEHUS CO3/aBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MO-
JIeTTU U CXEMBI JUIs PelIeHns y4eOHBIX 1 MO3HABATEIbHbIX 33/1a4;

pa3BUTHS CLIOCOOHOCTH OPraHU30BBIBATH YUEOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIb-
HOCTb C YYMTEJEM M CBEPCTHUKAMHU: ONPENENATH LU, pacHpelessiTh (YHKIUU U POIU
YYaCTHHUKOB, B3aUMOJIEHCTBOBATh U HAXOJUTh OOIKE CIIOCOOBI pabOThI; YMEHHUs pabOTaTh B
rpymrne: HaXOAUTh O0IIee pelieHne U pa3peiaTb KOH(INKTH Ha OCHOBE COTJIACOBAHUS TO-
3ULUH U yu€Ta MHTEPECcOoB; CIylaTh HapTHEpA; (GOpMyIHpOBATh, apryMEHTHPOBATh U OT-
CTanBaTh CBOE MHCHHUE;

¢dbopmupoBaHus yueOHOM U OOIIENOIb30BaTENLCKOM KOMIETEHTHOCTH B 00JIACTH MCIOJIb30-
BaHUA MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnereHTHOCTEH);



® [IEPBOHAYAILHOIO MPEACTABICHUS 00 MIESIX U O METO/aX MaTeMaTUKU Kak 00 yHUBEpcasb-
HOM SI3bIKE HAYKU U TEXHUKH;

® pa3BUTHUS CHOCOOHOCTH BUJETH MATEMAaTHYECKYIO 33/ady B JPYIMX OUCLUIUIMHAX, B OKpY-
JKaIoIIeH KU3HU,

® YMEHMS HAaXOIWTh B PA3IMYHBIX HCTOYHHMKAX HH(POPMAILNIO, HEOOXOIUMYIO Ul PELICHHS
MaTeMaTHYeCKUuX MpoOseM, U MPEICTABIATh €€ B MOHATHOW (GopMe; IPUHUMATh PELICHUE B
YCJIOBUSAX HEMOTHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAILINU;

® YMEHMs MIOHUMATh U MCIIOJIb30BaTh MaTeMaTUUECKUE CPEACTBA HAIVIAJHOCTH (PUCYHKH, Yep-
TE€XH, CXEMBI U JIP.) VISl WILTIOCTPALIMK, UHTEPIPETALNH, apTyMEHTAlUH;

® YMEHHMS BBIJIBUTATh TUIIOTE3bI IPHU PELICHUN YYEOHBIX 33[a4 M MOHUMAHHUS HEOOXOAUMOCTH
UX NIPOBEPKHY;

® TIOHMMaHUS CYIIHOCTH AJITOPUTMHUYECKUX NPEANUCAHUM U YMEHHUS ACHCTBOBAaTb B COOTBET-
CTBHUH C IIPEJIOKEHHBIM aITOPUTMOM;

® YMEHHS CaMOCTOSITENIbHO CTaBHTh II€NH, BHIOMPATh M CO3/aBaTh aJTOPUTMBI JJISl PEILICHHS
y4eOHBIX MaTeMaTHYECKUX MPooIIeMm;

® CIIOCOOHOCTH IUIAHUPOBATh M OCYILECTBIIATh JEATEIbHOCTh, HAPABIECHHYIO Ha peLIeHue 3a-
Jla4 UCCIIEJOBATEIBLCKOTO XapaKTepa;

npeomemmbole:

® OCO3HAHUE 3HAYCHMSI MATEMATUKU JIJIs [IOBCEIHEBHON )KU3HU YEJIOBEKa;
® [IPE/ICTaBIICHUS O MAaTEMaTHYECKON HayKe KakK cepe MaTeMaTH4ecKOn AeATEIbHOCTH, 00
JTanax e€ pa3BUTUsL, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIUBUIN3ALINY;

e yMeHHs paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYPHPOBaHUE, U3BIICYEHUE HEO00XO-
TUMOH HH(OpPMAINK), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOM W TUCHbMEHHON
peuu, IPUMEHsSI MATEMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, UCIIOJIB30BaTh Pa3jiny-
HBIE S3bIKM MaTEMAaTHKU (CJIOBECHBIN, CUMBOJUYECKUH, rpaduueckuii), pa3BUTHSI CIIOCOO-
HOCTH 0OOCHOBBIBATh CYX/I€HUS, IPOBOIUTH KJIACCU(PUKAIINIO;

e BIaJCHUS OA30BBIM MOHITHITHBIM aIIapaToOM: UMETh MPEACTABICHUE O YUCIIE, IPOOH, TIPO-
IIEHTaX, 00 OCHOBHBIX T€OMETPHUYECKUX 00BEKTaxX (TOUKa, MpsiMasi, JOMaHasi, yroj, MHO-
TOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, I1ap, cdepa u mp.), GopMUpOBaHUS Mpe-
CTaBJICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE U Pa3TUYHBIX CIIOCO0aX
UX U3YYEHHUS;

® JIPAKTUYCCKH 3HAYHMMBIC MAaTCMATUUCCKHUEC YMCHUSA U HABBIKH, UX IPUMCHCHUC K PCIICHUIO
MAaTCMAaTUYCCKHUX U HEMATCMATHYCCKUX 3aaa4, ITPEAIIOoJIararommne yMCHHA:

® BLIIIOJHATH BBIYUCIICHUS C HATYPAJIbHBIMU YU CIIAMU, OOBIKHOBEHHBIMH U €CATHUYHBIMH Apo-
OSIMM TIOJIOXKUTEIIEHBIMHU U OTpULATCIIbHBIMU YHUCIIaAMU;

® pemaTh TEKCTOBBIC 33/1a4l apU(METUUECKUM CTIOCOOOM H C TIOMOIIBIO YpaBHEHUH;

e u300paxarh PUTYpPHI HA TIJIOCKOCTH;

® UCIOJIb30BAaTh TEOMETPUUECKUM «SI3BIK» JUISI ONMUCAHUS MPEIMETOB OKPYKAIOIIETO MUPA;
® U3MEPATH JUIMHBI OTPE3KOB, BETUYHHBI YTIIOB, BBIYUCIATH IJIOMIAAN U 00BEMBI QUTYD

® pacro3HaBaTh U U300paXkaTh paBHbIE U CUMMETPUYHBIE (PUTYDBHI;

® TIPOBOJUTH HECIIOKHBIE MPAKTUUECKNE BBIUMCIIEHNS C IPOLIEHTaMH, UCII0JIb30BaTh IPUKHI-
KY Y OLIEHKY;

® BBINOJHIATH HEOOXOIUMbIE U3MEPEHUS;



® CIIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUIS 3alIMCH OOLIUX yTBEPKACHUH, PopMyI, BEIpa-
YKEHHI, YpaBHEHU;

® CTPOUTH Ha KOOPJAMHATHOM MJIOCKOCTU TOYKH IO 33/IaHHBIM KOOPJIMHATaM, OIPEIENITh KO-
OpAMHATHI TOYEK;

® YHUTATh U UCIIOJB30BaTh HH(POPMALIUIO, IPEACTABICHHYIO B BUI€ TAaOIHIIbI, THArPaMMbI
(cTonGuaToit UM KpyroBoi), B rpauuecKoOM BHU/IE;

® pemaTh NPOCTeHIIne KOMOMHATOPHBIE 3a/1a41 NIEPeOOPOM BO3ZMOXKHBIX BapUAHTOB.

Mecto Kypca MaTEMaTUKHU B y‘leﬁHOM IJIaHe

BasucHelii yueOHbIN (00pazoBaTenbHBIN) IIaH HAa U3y4EHHE MaTeMaTuku B 5-9 kiaccax
OCHOBHOMH IIKOJIBI OTBOJMT 5 y4eOHBIX YaCOB B HEJEIIIO B TEUEHHE KaXKA0I0 rofa oOyueHus,
Bcero 850 yacos

[Inanupyemble pe3yabTaThl 00y4eHHsI MaTeMaTHKe B 5-6 Ki1accax

APUOMETUKA
ITo oxoHYAHMM M3YyYeHHUs Kypca YYALIUHCS HAYYUTCS:

-[IOHUMAaTh OCOOEHHOCTH JECATUYHOMN CUCTEMbI CUMCIICHHUS;

-MCIOJIb30BAaTh IIOHATHS, CBA3AHHBIE C ACIIMMOCTBIO HATYPaJIbHBIX YHUCEIL,

-BBIpaXKaTh YKCJa B SKBUBAJICHTHBIX (popMax, BbIOMpas HanboJsiee MOoXOSIIY0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYAallUH;

-CpPaBHMBATh U YIOPALOYUBATH PALIMOHAJIBHBIC YNCIA,;

-BBINOJHATH BBIYUCIICHUS C PALIMOHAJIBHBIMU YU CIIAMHU, COYETas YCTHBIE U TMCbMEHHBIE IIPUEMBI
BBIYUCIICHUM, IPUMEHATH KaIbKYJIATOP;

- UCTIOJIb30BaTh MOHATHS U YMEHHs, CBSI3aHHBIE C IIPOITOPLMOHAIBHOCTBIO BEIUYMH, IPOLEHTAMU,
B XOJI€ pEUICHUS MaTEMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 CMEXHBIX IIPEIMETOB, BBIIIOIHATH HECIIOKHBIE
MIPAKTUYECKUE PACUYETHI,

- aHAJIM3MPOBATh rpaUKK 3aBUCUMOCTEH MEXly BeIMUMHAMHU (paccTOsIHUE, BpeMs, TeMIepaTypa
U T.IL).

Yyammiics moJy4uT BO3MOKHOCTh:

- TIO3HAKOMHMTLCS C TTO3UIIMOHHBEIMM CHCTEMAaMHU CUHCIIEHHS C OCHOBAaHUSAMH, OTIIMYHBIMH OT 10;

- YIIyOWTh M pa3BUTH MPEACTABJICHHS O HATYPAJIbHBIX YHCIIAX U CBOMCTBAX JIETUMOCTH;

- Hay4UThCS UCTIONB30BaTh MPUEMBI, PAIIMOHATTU3UPYIOIIUE BRIYUCICHUS, TPUOOPECTH HABBIK KOH-
TPOJIUPOBATH BBHIYHMCIICHUS, BBIOUPAs TIOIXOASIINAN SISl CUTYallUH CIIOCO0.

UN1CJIOBBIE 1 BYKBEHHBIE BBIPAXKEHW . YPABHEHIM .

ITo OKOHYAHHMHU M3YYECHUS KypCa YYALMKHCA HAYYUTCH:

- BBIIIOJHATD OII€pallvi C YU CJIOBBIMU BBIPAXKCHUAMU,

- BBIIMOJIHATH Npeo0pa30BaHus OYKBEHHBIX BhIpaKeHUH(pacKpbeITHE CKOOOK, PUBEACHUE MTOA0OHBIX
CcllaraeMbiXx);

- pemarth JUHEeHHbIE YPaBHEHUS, peIllaTh TEKCTOBBIE 3a/1a4l allre0pandeckKiuM METOOM.

Yyammiicst MOJYyYUT BO3MOKHOCTD:
- pa3BUTH MPEACTABICHUS O OYKBEHHBIX BHIPDAKEHUSAX U UX MPEOOPa30BaAHUSIX;



- OBJIAJIETh CIELUATIbHBIMU IIPUEMAMU PELICHUS YPABHEHUM, IPUMEHSATD anmapar ypaBHEHUM s
pelIeHus KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a1a4.

I'EOMETPUYECKHUE ®UT'YPBI. UBMEPEHUE '’EOMETPUYECKUX BEJIMYNH

ITo okOHYAHUM U3YUYEHHS KYPCA YYAIIMACA HAYYUTCS:

- pacrio3HaBaTh Ha YepTekKaX, PUCYHKAX, MOJICISX U B OKPYKAIOLIEM MUPE TIOCKUE U MPOCTPAH-
CTBEHHbBIE T€OMETpUYECKUE (GUTYPBI U UX DJIEMEHTHI;

- CTPOUTH YIJIbL, OIIPENEIIATE UX I'PalyCHYIO MEPY;

- pacrno3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Napasuieenune1a, IpaBUuiIbHOM
ImUupaMuibl, HUWJIMHAPA U KOHYCA;

- OIPENENSTh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU UTYpHI JIMHEHHBIE pa3Mepbl caMoi GUTYpBI U
Ha000pOT;

- BBIYHUCIATH 00BEM MPSAMOYTOJIBLHOTO Mapalljiesienuiesa 1 Kyoa.

Yyammiicsi MOJy4YUT BO3MOKHOCTD:
- Haqu/ITI)CSI BBIYHUCIIATH O6"I)éM HpOCTpaHCTBeHHI)IX FeOMeTpI/I‘ICCKI/IX (1)I/Il"yp, COCTABJICHHBIX U3
MPSIMOYTOJIBHBIX MTapalyIeNIeUIeOB;
- YIIIyOWUTh ¥ pa3BUTH MPENICTABICHHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYpax;
- Hay4UThCS IPUMEHSTD MMOHATHE Pa3BEPTKU AJIs1 BBIMOIHEHHSI IPAKTUYECKUX PACUETOB.

OJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAYN.

ITo oxoHYAHMM M3YyYeHHUs Kypca YYALIUHCS HAYYUTCH:
-HCII0JIb30BaTh MPOCTEUIINE CIIOCOOBI ITPEICTABICHHS U aHAIM3a CTATUCTUYECKUX JaHHBIX;
- pelaTb KOMOMHATOPHBIE 3a/1a4X Ha HAX0XJIEHHE KOJINYeCTBA OObEKTOB MM KOMOMHAIMH.

Yyaumuiicst HOJy4YHT BO3MOKHOCTb:

- IpuoOpecTy NepBOHAYANIbHBIN ONBIT OpraHU3ayi cOopa JaHHBIX MIPH MIPOBEIEHUH OIpoca ol1Ie-
CTBEHHOT'O MHEHHsI, OCYILECTBIIATh UX aHAJIM3, IPEJCTABIATH Pe3yIbTaThl ONPOCa B BUAE TaOIHIIbI,
JarpammBbl;

- HAyYUTbCs HEKOTOPBIM CHEMATbHBIM IPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1a4.
IInanupyemble pe3yJbTaThl H3y4eHHs aaredpnl B 7-9 kiaccax

AJITEBPAMYECKUE BBIPAXKEHU A

Buinycknuk nayuumcs:

® OINEpPUPOBATH MOHITHUSIMHU «TOXKIACCTBOY», «TOXKIACCTBEHHbBIE TPeOoOpa30BaHUs», PEIIaTh 3a/1a-
4H, CoJieprKale OyKBeHHbIE JaHHBIE, padoTaTh ¢ hopmMyaMu;

® OIEpUPOBATh NOHITHUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BEIUMCIICHHUSX;

®  BBINOJHATH IPEOOPA30BAHUS BBIPAKECHHI, COIEPIKAIINX CTENCHH C IEIBIMU MOKa3aTesIMU
Y KBaJIpaTHbIE KOPHH;

®  BBIMOJHATH TOXIECTBEHHBIEC MPE0OPA30BAHNS PAIIMOHATLHBIX BRIPAXKEHUI Ha OCHOBE TTpa-
BUJI IEWCTBUI HA/l MHOTOUJICHAMH U alre0pandecKuMu ApoOsIMu;

®  BBIIIOJHATH PA3JIOKCHUE MHOTOYJICHOB HA MHOXKHUTCIINU.
Bbmycmmk nojiyuum 603MOICHOCMb:

®  BHINOJIHUTH MHOTOIIIATOBBIE TIPE0OPa30BaHMs PAIIHOHAEHBIX BBIPAKEHHA, TIPUMEHSISI IITHPO-
KU BBIOOpP CIIOCOOOB U MPHEMOB;



¢ [PUMCHATH TOXICCTBCHHBIC HpeOGpaSOBaHI/IH AJid pCHICHUSA 3a1a4 U3 PA3JIMYHBIX PA31CJIOB
Kypca.

YPABHEHUA
Buvinycknuk nayuumcs:

e pelaTrb OCHOBHBIE BUJIbI PALIMOHAIIBHBIX YPABHEHUN C OJTHOM IIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHHUN C IBYMs IEPEMEHHBIMY;

e [IOHMMAaTh YPaBHEHHE KaK BAKHEUIIYI0 MaTEMAaTUYECKYIO MOJENb JJI ONUCAHUS U U3yde-
HUS pa3HOOOpa3HBIX PEaJbHBIX CUTYAIU, PeIIaTh TEKCTOBBIE 33/1a4H aIreOpaniecKuM Me-
TOLOM;

® [IPUMEHSATH rpaduvecKre MPeACTABICHUS IS UCCIEOBAHUS YPAaBHEHUH, UCCIIEIOBAHUS U
peLIeHUs CUCTEM YPABHEHUH C IBYMs IEPEMEHHBIMH.

Bbll’lyCKHuK nojiyuum e603MONCHOCHb:

e OBnajeTh CrieNUATHHBIMU IPUEMAMU PEIICHUS] YPABHEHUH M CUCTEM YPABHCHHI, YBEPEHHO
MPUMEHSTH anmnapaT YpaBHEHHH JUIsl PEIICHUsT pa3HOOOPa3HbIX 3a/1a4 U3 MATCMAaTHKH,
CME)KHBIX MIPEIMETOB, MPAKTHUKH;

e [IpumeHsTH rpadUUecKue MPEACTABICHIS IS HCCIICAOBAaHUS YPaBHEHUH, CHCTEM ypaBHE-
HUH, cofepxkamux OyKBeHHbIe KOd()(PUIIUEHTHI.

HEPABEHCTBA

Bovinycknuk nayuumesn:
IIoHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHYIO C OTHOIIIEHHEM HEPABEHCTBA, CBOM-
CTBA YUCJIOBBIX HEPABEHCTB;

e Pemars JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CHUCTEMBI; PEIIATh KBAIpaTHBIE
HEpPaBeCTBa ¢ ONOPON Ha rpaduyeckue NpeCTaBICHHUS;

e [IpumeHATH anmapaT HEPABEHCTB I PEIICHUS 3aa4 U3 PA3IMYHbIX Pa3AeiIoB Kypca.

Boinycknuk nonyuum 603mM0)4cHOCHb:

e OsBnaZeTh pa3IMUHbIMHU NPUEMAMH JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSTH all-
MapaTHEPaBEHCTB JIJISl pEeLIeHHs pa3HOOOpa3HbIX MAaTEMAaTHUYECKUX 3a]1a4, 3a]1a4 U3 CMEX-
HBIX IIPEIMETOB U MPAKTUKU;

e [IpumensaTs rpaduyeckue NpeaAcTaBIeHUs AT UCCIIEJOBaHUS HEPABEHCTB, COJAEPIKALINX
OyKBEHHbIE KO3(PPUIIUEHTHI.

U1 CJIOBBIE MHOXECTBA

Buvinycknuk nayuumcs:
o [lonumars TEPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C TIOHATHEM MHOXKCCTBA, BBIIIOJIHATH
OIlepaLy HAJl MHOXKECTBAMU;

e lcnonp30BaTh HaYaJIbHEIC IpeaACTaBJICHUA O MHOXCECTBE )IefICTBHTeHBHBIX YHUCCJI.



BblnyCKHuK nojiyuum 603MOINICHOCHb:

e Pa3BuBarth MMPEACTAaBJICHHUC O MHOKCCTBAX;
e Pa3BuBath MMPEACTABIICHUE O YHCJIC U YUCJIOBBIX CUCTEMAX OT HATYPaJIbHBIX YUCEII 10 Heﬁ-
CTBUTCJIBHLIX; O POJIA BBIYHCIICHHUI B IIPAKTUKCE,

e Pa3BuTh 1 yriryOUTh 3HAHUSI O IECITHYHOM 3aIMCH JICHCTBUTEIBHBIX YHCEN (IEpUoInie-
CKHE U HETIEpUOANYECKHUE TPOOH )

OYHKINHU

Buvinycknuk nayuumcs:

e Jlonumars U UCIIOJIL30BATH (bYHKI_[I/IOHaJIbHBIe ITOHATUSA. A3BIK (TepMI/IHBI, CUMBOJIMYCCKHEC
0003HaYCHHUS ),

e Crpouth rpaduku 3IeMEHTapHbBIX (QYHKINN, UCCIIE0BATh CBOMCTBA YMCIOBBIX (DYHKIIMN Ha
OCHOBE M3YYEHUS MOBEICHUS UX TPaPHKOB;

e [loHumaTh QPyHKIHMIO KaK BaKHEHIIYI0O MaTEMAaTHYECKYIO MOJENb JIJIsl OIIMCaHus /apajuie-
COB U SIBJIEHUH OKPY’KaIOILEro MUpPa, IPUMEHATh (DYHKIIMOHAJIBHBIN S3BIK JUIsl ONUCAHUS U
HCCIIEIOBaHMS 3aBUCUMOCTEN MEX 1y PU3NUECKUMU BEIINYNHAMM;

e [loHuMaTh U UCNOJIB30BATh SI3BIK [1OCIEI0BATEIBHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 000-
3HAYEHUS)

o [Ipumensats GpopMyibl, cBsi3aHHbIE C apU(METUYECKONH U F€OMETPHUUECKON MPOrpeccusiMy,

U anmnapat, chopMHpOBaHHBINA IPU U3YUSHUU JPYTUX Pa3/ieioB Kypca, K pPELICHHUIO 3a1ad,
B TOM YHCJI€ C KOHTEKCTOM U3 PEAIbHON KU3HH.

BblnyCKHMK noayuum 603MONHCHOCHLb:

e [IpoBoauTh HcCneA0BaHNUs, CBA3AHHbIE C U3YYEHUEM CBOMCTB (DYHKIIMH, B TOM YHCIIE C UC-
MOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE IPaUKOB U3yUYEHHBIX (PYHKIIUN CTPOUTH OoJiee
CIIOKHBIE TpaUKH (KyCOUHO-3aJJaHHbIE, C BBIKOJIOTBIMU TOYKAMH U T.II. );

e Hcrnonb3oBarh (PyHKIMOHAJIBHBIE IPEICTABICHUS U CBOMCTBA (PYHKIIMU pELIEHUS MaTeMa-
TUYECKHUX 3a/1a4 U3 Pa3IMYHbIX pa3/JelioB Kypca;

e Pemars KOMOMHMPOBAHHBIE 331a4H C IPUMEHEHHEM (POPMYI N-TO YJI€Ha U CyMMBbI IIEPBBIX
N WICHOB apU(PMETUUECKON 1 T€OMETPUUECKOMN IMPOTPECCHil, TPUMEHSIS IPU 3TOM armapar
YPaBHEHU U HEPABEHCTB;

e [loHumaTh apupMETHUECKYIO U TEOMETPHUECKYIO MPOTPECCHH KaK (PYHKIIMM HATYPaIbHOTO

apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYIO MPOTPECCHUIO C TMHEHHBIM POCTOM, T€OMETpUYe-
CKYIO - C 3KCIIOHEHIIMAJIbHBIM POCTOM.

BJIEMEHTbI IPUKJIA JTHOU MATEMATHUKH

Buvinycknuk nayuumcs:

e lcmomp30BaTh B XO0€ pCIICHUA 3aaa4 OJICMCHTAPHBIC IPEACTABIICHUA, CBA3aHHBIC C IIPU-
OMMKEHHBIMY 3HAYEHUSIMHU BCIINYHMH,

e licnonb3oBaTh MpoOCTEUIIINE CIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUICCKUX JTAHHBIX;



e HaxoauTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTH CIIYy4allHOTO COOBITHS;

e Pemats KOMOMHATOPHBIE 331a4HM HA HAXOXKACHUE YUCIIA 00BEKTOB MM KOMOMHAIUIA.
Boinycknuk nonyuum 603M0icHOCHIb:

e [loHATH, YTO YHUCIIOBBIC JAHHBIC, KOTOPBIE UCTIONB3YIOTCS I XapaKTEPUCTHKH OOBEKTOB
OKPY>KaIOIIEr0 MUPA, SBIISIOTCS MPEUMYIIECTBEHHO MPUOIIKEHHBIMH, YTO T10 3aIMCH MTPU-
ONMOKEHHBIX 3HAYEHUH, COIEPIKAIIUXCS B MH(OPMALIMOHHBIX UCTOYHUKAX, MOYKHO CYIHUTh O
HOTPEUIHOCTH MPUOIINKEHNUS;

e [loHATH, YTO MOTPEIIHOCT PE3YJIbTaTa BEIYMCICHUH TOJKHA OBITh COM3MEPHMA C ITOTPeT-
HOCTBIO UCXOJHBIX JIaHHBIX;

e [IpuoOpectu nepBOHAYATBHBIN ONBIT OPraHU3aIMK cOOpa JaHHBIX MPH MIPOBEACHUH OIIPpOca
0OIIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEICTABIISATH PE3yIbTaThl OIPOCca B
BUJIE TAOIMIIBI, AUArPAMMBI;

e [IpuoOpecty ONBIT MPOBEICHHS CITYIailHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPHOT'0 MOJIEIIMPOBAHMS, UHTEPIIPETALUN UX PE3YJIbTAaTOB; HAYYUTHCS HEKOTOPHIM
CHeMaJIbHBIM NIpUEMaM pelIeHnss KOMOMHATOPHBIX 3a/1a4.

IInanupyemsle pe3yJibTaThl H3YYeHHs] FTeOMeTPUH B 7-9 Kiaccax

I'EOMETPUYECKUE ®UT'YPbI

BbinyCKHUK Hay4uTCs

e [lonp30BaTbCs SA3BIKOM TE€OMETPHH JJISI ONTMCAHUS TIPEAMETOB OKPY)KAIOIIETO MUPA U MX
B3alMHOI'0 PAaCIIONIOXKEHHUS;

e Pacno3HaBaTh M U300paXkaTh Ha YEPTEXKAX U PUCYHKAX TeOMETpUUYECcKHe (PUTYPhI U UX KOM-
OuHaIUH;

e KraccugpunupoBars reomeTpuueckue Gurypsr;

e HaxoauTh 3HaYCHHUSI JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOLIEHHS, TPATyCHYIO MEPY
yriaoB ot 0 7o 180°, npuMeHss onpeaeneHus, CBOMCTBA U MPU3HAKU PUTYp U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, 0100ME, CUMMETPHUSI, IIOBOPOT, MapajlIeTbHbIN MEPEHOC);

e OnepupoBaTh ¢ HaYaJIbHBIMU TOHATHSMH TPUTOHOMETPUU U BBIMOIHATH 3JIEMEHTapHbIE
orepauuy HaJl QYHKIUSAMH YTJIOB;

e J[oka3pIBaTh TEOPEMBI;

e Pemats 3a1a4n Ha TI0KA3aTEIBCTBO, OMUPASCh HA N3YUYEHHBIE CBOMCTBA (YUTYp U OTHOIIIE-
HUH MEXy HUMH U IPUMEHSISI H3yYSHHBIE METO/IBI I0Ka3aTeNIbCTBA;

e Pemrats HecJOXKHBIE 3a/1a4X HAa TOCTPOSHHUE, IPUMEHSISI OCHOBHBIC alITOPUTMBI TTOCTPOCHHS
C TMIOMOIIBIO IUPKYJISI U JIMHEHKH;

e Pemath HpOCTCfIIJ.IHG ITAaHUMCTPHUYCCKUC 3aavU.
BBIHYCKHI/IK MOJYYMT BO3MOKHOCTD

e OBgnaseTh METOJIAMHU PEIICHUS 3a7a4 Ha BRIUMCIICHUE U JI0KA3aTEIbCTBO: METOJIOM OT IPO-
THBHOTO, METOIOM TI0JTO0USI, METOIOM ITepedopa BapUaHTOB U METOJIOM 8apajlIeIOuecKux
MECT TOYEK;



[TproGpecTy OMBIT MPUMEHEHHSI aNTeOPanuecKOT0 W TPUTOHOMETPHUECKOTO anrmapara u
WJCH NBIKEHUS MPU PEIICHUH F'€OMETPUIECKHX 3a71aY;

OBnazneTs TpaJUIIMOHHOM CXEeMOM pelIeHus 3aa4 Ha TIOCTPOEHUE C ITIOMOIIBIO LUPKYJISA U
JTUHENKU: aHAJIN3, TIOCTPOCHUE, I0KA3aTeIhCTBO U UCCIICIOBAHNUE;

HayuuThcs pemaTh 3aa4u Ha MOCTPOSHUE METOIOM F'€OMETPUIECKUX MECT TOYCK U METO-
IIOM OZ00H;

[TproOpecTy OMBIT KCCCTOBAHUS CBOMCTB INIAHUMETPUICCKUX (DUTYP C IIOMOIIBI0 KOMITh-
IOTEPHBIX [IPOrpaMM;

[TproOpecTy OMBIT BHITOJHEHUS IPOSKTOR.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

BbInycCKHUK HAYYHTCS

Vcnonb30BaTh CBOWCTBA U3MEPEHUS JJIUH, YIJIOB U IJIOLIAJCH MTPU pEeLIeHUH 3a1a4 Ha
HaXO0XKJCHUE AJIUHBI OTPE3Ka, JJIMHbI OKPYKHOCTH, JUIMHBI YT OKPY>KHOCTH, IPayCHOMN
MEpHI yTia;

Bbruucnare miomaay TpeyrojabHUKOB, IPSIMOYTOJIBHUKOB, TPAIELUi, KpYIrOB U CEKTOPOB;
BbruncnsTe AMHY OKPYKHOCTU U ITMHY AYTH OKPYKHOCTH;

BbIuuciaTe AIMHBI TMHEHHBIX 3J1€MEHTOB (QUIYp U MX YIJIbI, HCIIOJIb3YS U3y4eHHBbIE (op-
MYJIBI, B TOM YHciie GOPMYIIBI JUIMHBI OKPY>)KHOCTH M JUIMHBI AYTU OKPY>KHOCTH, (pOpMYITBI
momasei ¢uryp;

Pemiate 3a1aun Ha 10Ka3aTENBCTBO C UCIOIb30BaHUEM (POPMYIT JUIMHBI OKPY>KHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mutomaneit Gpuryp;

Pemiare npakTuyeckue 3a1a4m, CBI3aHHbIE C HAX0XKICHHUEM T'€OMETPUUYECKUX BeIUYUH( HUC-
MOJIB3Ysl TPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJCTBA).

BbIlIyCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYUTHCH:

BoruncnsaTe momanu Guryp, COCTaBIeHHBIX U3 ABYX WU Oosiee IpSIMOYTOJIbHUKOB, Ma-
pajIeIorpaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOPA;

BpruncnsaTe miomanym MHOTOYTOJIBHUKOB, HCIIOJIb3YS! OTHOILIEHUS PAaBHOBEJIIMKOCTH M paB-
HOCOCTaBJIEHHOCTH.

[TpumMeHnsTH anredpanyecKuii U TPUTOHOMETPUYECKH anmapar 1 Ui IBUKEHUsS IIpu  pe-
LIEHWHM 3a/1a4 Ha BBIYHUCIIEHUE IIOMAEH MHOTOYTOJIbHUKOB.

KOOPIMHATDBI

BbInycKHUK HAYYHTCSH

BBIUuCIATE ATHMHY OTpe3Ka 10 KOOPMHATAM €r0 KOHIIOB; BBIYHCIISTh KOOPAUHATHI CepeIn-
HBI OTPE3Ka,;
Hcnonp30BaTh KOOPIUHATHBIA METOJ JUIS U3YYSHHSI CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTD



OBnazneTs KOOpAMHATHBIM METOAOM PELLIEHUS 3a]ja4 Ha BBIYMCIIEHNE U 10Ka3aTeIbCTBO;
[Tpuobpecty OMBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX MPOTaMM JJIsl aHAJIM3a YaCTHBIX Clly4a-
€B B3aUMHOI'0 PACIIOJIOKEHUS OKPYKHOCTEU U IPSMBIX;

[IproGpecTy OMBIT BHIMTOIHEHUS IPOEKTOB.

BEKTOPDI

BbINyCKHUK HAYy4YUTCS

OmnepupoBath ¢ BEKTOPaMU: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JaHHBIX I'€0-
METPUUYECKH, HAXOAUTh BEKTOP, PaBHbIN IPOU3BEIECHUIO 3alaHHOT0 BEKTOpA HA YHUCIIO;
HaxoauTs 17151 BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: AJIUHY BEKTOpa, KoopauHatsl 10apambl
U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPJMHATHI IPOU3BEACHUS BEKTOPA HA YUCIIO, ITPU-
MEHsIs IPH He0OXOAUMOCTHU IIEPEMECTUTENBHBIN, COUeTATENbHbIN UIIH paclpeleInTeNIbHbINA
3aKOHBI;

Bbruuciate ckalsipHoe Npou3BeIeHHe BEKTOPOB, HAXOAUTh YTOJI MEXIYy BEKTOpaMH, ycTa-
HaBJIMBATh MEPIEHIUKYIIPHOCTD MPSIMBIX.

BbINyCKHHUK MOJYYUT BO3MOKHOCTD

OBJ'Ia,I[eTL BCKTOPHBIM MCTOJIOM JJIA PCHICHUA 3a/1a4 Ha BLIYUCIICHHUC U J1OKA3aTCIbCTBO,
HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUA IIPOCKTOB.

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apughmemuxa
HarypajibHble ynciia

JApoon

Psn HatypanbHbIx uncen. JlecaTuuHas 3anuch HaTypaidbHbIX yncenl. OKpyrieHue HaTypasb-
HBIX YHCET.

Koopaunartsslii jiyd.

CpaBHeHue HaTypabHBIX Yrcell. Clio)kKeHHe U BRIYMTAaHWE HATypadbHbIX uncen. CBolcTBa
CIIOKECHMUSL.

YMHOXEHUE U JIeJIEHUE HaTypallbHbIX uncen. CBOKWCTBA YMHOKEHUS. JleleHrne ¢ OCTaTKOM.
Crenensb uncina ¢ HaTypalbHBIM ITOKA3aTEIEM.

Jlenutenu v KpaTHble HaTypaibHOTO uncia. Hanbonemuit oOuuit genurens. Haumenbiee
oOmree kpatHoe. [Ipusnaku neaumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTtble u cocTaBHbIe uncaa. PaznoxkeHue yncen Ha NPOCThIE MHOKUTEIN

Pemrenre TekcTOBBIX 3374 apu(PMETHUECKUMHU CITOCOOAMH.

OO6wIkHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO ApoOHu. HaxoxaeHue npodu OT uncia.
Haxoxxnenne uncna mo 3Hauenuro e€ npodu. [IpaBunsHbIe 1 HEMpaBMIIbHBIE ApoOoH. CMe-
LIaHHBIE YKCTIA.

CpaBHeHHE OOBIKHOBEHHBIX ApOOEH U CMEIIaHHBIX ynced. ApupMeTHIecKre IeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMHA M CMEIIIAHHBIMHU YHCIIAMH.

Hecstuunbie qpoou. CpaBHEHUE U OKPYTIICHHE JECITHUHBIX Apobdel. Apudmernyeckue
JEUCTBUS ¢ JECATUYHBIME po0simu. [Ipukunku pe3ynsTaToB BerurcieHui. [Ipeacrapnenue
JECATUYHON IpoOU B BHUI€ OOBIKHOBEHHOM IpOoOU M OOBIKHOBEHHOM B BUJIE IECSITHIHOM.



BbeckoHeuHble meprHoAMYECKUE eCATUYHbBIE Ipodu . [lecaTnynoe npubamKeHre 00bIKHO-
BEHHOM JIpo0H.

e OrtHomenue. [IporieHTHOE OTHOIIEHHE ABYX 4Kcen. JleeHne uncia B JAHHOM OTHOILICHHH.
Macmirab.

e [Iponopuus. OcHOBHOE cBO¥CTBO Tporopimu. [Ipsmas u oOpaTHas MPONOPIHUOHAIBHBIC 3a-
BUCHMOCTH.

e [Iponentsl. Haxoxxaenue npoueHToB oT yncia. HaxoxxaeHne yncia mo ero npoueHTaM.

e PemieHne TEKCTOBBIX 33124 apu(METHISCKUMH CIIOCOOAMH.

PannoHaabHbIe YHCJIA
L4 HOJ'IO)I(I/ITCJ'IBHBIG, OTpHULATCIBHBIC YK CJIa U YUCIIO 0.
L4 HpOTI/IBOHOJ'IO)KHBIG quciia. MO,Z[YJ'H: qucjia.
L4 HCJ'IBIC qucjia. PaHI/IOHaJ'II)HBIe qucJiia. CpaBHeHI/Ie palluOHAJIbHBIX YHUCCII. ApI/I(bMeTI/ILIeCKI/IC
,Z[€I>'ICTBI/I$I C pallMOHAJIbHBIMHA YU CJIAMU. CBolicTBa CI0KEHUS U YMHOXCHUS palliOHAJIbHBIX
YHUCCII.
L4 KOOp,I[I/IHaTHaSI npsamas. KOOpI[I/IHaTHaH IINIOCKOCTb.

Benu4uHbl, 3aBUCMMOCTH MEXKAY BeJIUYHHAMU.
e EnuHuIB! AMUHBL, IUI0MIAAH, 00bEMA, MACChl, BpEMEHH, CKOPOCTH.
e [lapamerpsl 3aBHUCUMOCTEN MEXy BennuruHaMu. [IpencraBinenue 3aBUCMMOCTEN B BUIE
¢dbopmyin. Beraucnenus no gpopmynam.

YucnoBbie 1 OyKBeHHbIE BhIPasKeHHs. Y PaBHEHHUS.
e YucoBsle BeIpakeHHsl. 3HaUCHUE YNCIOBOroBbIpaxeHus. Ilopsaiok nefcTBHI B YMCIOBBIX
BbIpaXeHUsX. bykBeHHbIe BbIpaxkeHus. PackpeiTue ckobok. [logo6HbIe ciaraemsle, mpuBe-
JICHUE MOJA00HBIX claraeMbiX. @opmyIibl.
e VpasHenus. Kopens ypaBHeHus. OCHOBHBIE CBOICTBA YpaBHEHUN. PenieHre TEKCTOBBIX 3a-
Jlay C OMOILBIO YPaBHEHUH.

DJIEeMEHTBI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3an24H.
e [lpencraBneHue TaHHBIX B BUJAE TA0JIML, KPYTOBBIX U CTOJOYATHIX AUArpaMM, IpauKOB.
e C(Cpennee apudmernueckoe. CpenHee 3HAUCHUE BEITHUUHBI.
e (CnyuaiiHoe coObITHE. JJoCTOBEpHOE M HEBO3MOXKHOE COOBITHS. PereHne KOMOMHATOPHBIX
3a1ad.

I'eomerpuueckue ¢purypor.U3mepennst reomeTpu4ecKuX BeTHYUH

e Orpesok. [loctpoenue orpeska. JlnuHa oTpeska, JomaHol. M3mMepeHne JInHbl 0Tpe3Ka, 1o-
CTPOEHHE OTpEe3Ka 3aAaHHON JInHBL. [lepumerp MHOroyronsHuka. Ilnockocts. IIpsmas.
Jlyu.

e VYron. Buasl yrnos. I'pagycHas mepa yria. M3mepeHnne u mocTpoeHue yrioB ¢ HOMOLIBIO
TPaHCIIOPTHPA.

e [IpamoyronsHuk. KBagpar. Tpeyronbauk. Buasl TpeyronbHukoB. OKpyXHOCTb U KpYT.
JnuHa okpyxHocTu. Yucno [ .

e Pagencrso ¢uryp. [lonsrue u cBoiicTsa riomaau. Ilnomans npsaMoOyroibHUKA U KBaIpara.
[Tmomane kpyra. Ock cumMmeTpun GPUTYpHI.

e HarmsHele npeAcTaBiIeHUs O IPOCTPAHCTBEHHBIX (PUTYpax, TAKUX KaK: MPSIMOYTOJIbHBIN
napasenenunes, Kyo, nupaMmuaa, UIHHAP, KOHYC, map, chepa. [Ipumeps pazBEpTok MHO-
TOrPaHHUKOB, IIWIMHIpPA, KOHYca. [loHsaTue u cBoiicTBa 00bEMa. O0BEM MPSIMOYTOIBLHOTO
napajesnenumnesa u Kyoa.



e B3saumHOe pacrosnoxeHue AByX npsaMbIX. [leprnieHaukynsapHsle npsmMele. [lapannensasie
IIpsIMBIE.
e (OceBas U LEHTpaJIbHasi CAMMETPHHU.

MaremMaTHKa B HCTOPUYECKOM Pa3BUTHH.

Pumckast cucrema cuucnenus. [lozunmonnsie cucremsl cuncinenusi. O6o3znayenue uudp B pes-
Hell Pycu. CrapuHHbIE Mephl JUIMHBL. BBeieHne MeTpa Kak eIMHHULBI JUIMHBL. MeTpuueckas cucte-
Ma mep B Poccu, B EBporie. Uctopusi hopMupoBaHust MaTeMaTHIeCKUX CUMBOJIOB. JlpoOu B BaBu-
none, Erunre, Pume, Ha Pycu. OTkpbiTHE JecATUYHBIX apoOeil. Mup npocTsix unces. 30J0Toe ce-
yeHue. Yucno 0. [TosgBnenue oTpuuaTenbHbIX YUCEIL.

JI.® Maruauukwii. [1.J1.Ye6pmmes. A.H.Kommoropos.

KoJsin4ecTBO KOHTPOJIBHBIX PadoT:
B 5 knacce- 10

B 6 knacce-12

COJAEPKAHUE KYPCA AJITEBPBHI 7-9 KVIACCOB

< AJredOpanyeckye BbIPAKECHUS

BelpaxkeHnue ¢ nepeMEHHbIMU. 3HAYEHHUE BBIPAKEHUS C IEPEMEHHBIMU. J[0IyCTUMBIE 3HAYCHUS
nepeMmeHHbIX. ToxaecTBo. ToxnecTBeHHbIE TpeoOpa3oBaHusl anredOpanyecKkux BelpaxkeHui. Jloka-
3aTEIBbCTBO TOXKIECTB.

CreneHsb ¢ HaTypaJabHBIM [TOKa3aTeaeM U e€ cBoiicTBa. OgHowieHbl. OJHOUIEH CTaHAAPTHOTO
Buja. Ctenenb ogHoOwIeHa. MHorowieHsl. MHOrou1eH cranaapTHOro Bujia. CTeneHb MHOTOWIEHA.
CrnosxeHue, BBIMUTAHUE U YMHOXKEHHE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJI-
paT CyMMBI U KBaJpaT Pa3HOCTU JBYX BBIPAXKCHUH, IPOU3BEACHUE CYMMBI U PA3HOCTH JIBYX BbIpa-
xeHuil. Pa3nokeHre MHOroueHa Ha MHOKUTENN. BbeiHECcEeHne MHOKUTENS 3a CKOOKHU. MeToz
IpyNIupoBKU. Pa3HOCTH KBaipaToB BYX BelpakeHUil. CyMMa U pa3HOCTh KyOOB JIBYX BBIpa)KE€HHIA.
KBanparsslii Tpéxunes. Kopens kBagpatHoro tpéxuieHa. CBoNCTBa KBaIpaTHOro TpéxuieHa. Pas-
JIO’KEHHE KBAPaTHOIO TPEXWICHA HA MHOXKUTEIIN

Pannonanenble BelpaskeHus. Llenbie Beipakenus. [IpoOHble BelpaskeHus. ParnonanbHas Apo0s.
OcHOBHOE CBOHCTBO pallMOHATIBHOM 1pobu. CrojkeHue, BEBIYUTAHNE, YMHOXKEHUE U JISIEHUE palu-
OHaJIBbHBIX poOeil. Bo3Benenune pannoHaabHON ApoOH B CTeneHb. TOXKAeCTBEHHBIE TPeodpa3oBa-
HUS PallMOHAIBHBIX BbIpakeHUI. CTENEHb C LENIBIM IT0Ka3aTeleM U €€ CBOICTBaA.

KBanpaTtHble kopHH. AprupMeTHUECKUil KBapaTHBIA KOPEHb U ero cBoicTBa. ToKIecTBEHHbIE
npeoOpa3oBaHus BBIPAKEHHH, COJepIKALINX KBAAPATHbIE KOPHH.

% YpaBHeHHs

VYpaBHeHue ¢ onHOU nepemeHHoN. Kopens ypaBHeHns. PaBHocuibHbIE ypaBHeHHs. CBoiicTBa
YPaBHEHUHN C OJHOM IEPEMEHHOU. Y paBHEHUE KaK MaTEMaTU4YECKast MOJE/b PEAIbHON CUTYALIUH.



JIuneitnoe ypaBHenue. KBanpatHoe ypaBHeHne. @opMysia KOPHEN KBaJApaTHOTO yYpaBHEHHUS.
Teopema Buera. PanimonansHbie ypaBHEHHUs. PellieHre paBHOCUIIBHBIX YPaBHEHHM, CBOASIIUXCS K
JIMHEHWHBIM WU KBaApPAaTHbBIM YPaBHCHUSM. Permtenue TEKCTOBBIX 3ala4 C MOMOLIbIO paliuoOHaJIb-
HBIX YPABHEHUM.

YpaBHeHue ¢ AByMs nepeMeHHbIME. [ paduk ypaBHeHUs ¢ AByMs IlepeMeHHbIMU. JIuHeitHoe
ypaBHEHHE C JBYMs IIEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHUH ¢ AByMs nepeMeHHbIMU. ['paduueckuii MeTol pelIeHns: CUCTEMbI
YPaBHEHUHN C IBYMs IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUH METOJIOM IIOACTAHOBKU U CJIO-
xeHust. CucreMa JByX ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIb PEAJIbHOM CUTYaLIUH.

+ HepaBeHcTBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHHE U YMHOKEHHE YMCIIOBBIX HEPAaBEHCTB. O1ieHU-
BaHNE3HAYEHUs BelpakeHHs. HepaBeHCTBO ¢ 0AHOM epeMeHHOM. PaBHOCHIIbHBIE HEPABEHCTBA.
YucnoBsle NpOMEXYTKH. JINHEHHbIE U KBaJIpaTHbIE HEPABEHCTBA C OAHOM IepeMeHHOU. CucreMsl
HEPABEHCTB C OAHOW IIEPEMEHHOM.

< YucjoBbie MHOKECTBA

MHokecTBO U ero 3aeMeHThl. CIocoObl 3aJaHus MHOXKecTBa.PaBHbIE MHOKECTBA. HYCTOG
MHOkecTBO. [TonMHOMXKECTBO. OHCpaI_II/II/I HaJd MHOXCCTBaMHU I/IJ'IJ'IIOCTpaI_II/ISI COOTHOIICHUH MCKAY
MHOXCECTBaMHU C IIOMOIIBIO AUarpamMm Sﬁnepa. MHoxecTBa HATYpaJIbHBIX, LECJIbIX, pPAIUOHAJIBHBIX

m
yucell. PanimoHaabHOE YHCI0 KaK IlpO6I) BUJa z , [A€ M- HEJI0C YUCJI0, a N —HAaTypaJIbHOC, U KaK
OeckoHeuHas NnepuoaANYCCKasa ACCATUYIHAsA I[p06b. Hpe,I[CTaBJ'IeHI/Ie 00 HppaiuOHaJIbHOM YHCIIC.
MHOX€eCTBO HeﬁCTBHTCHLHbIX YUCCII. HpCI[CTaBJ'IeHI/Ie JEUCTBUTEIILHOT'O YKCIIa B BUJIC OeckoHeu-

HOW HETePUOIMUECKON JTecATHYHON apoOou CpaBHEHHE ACHCTBUTEIBHBIX Yrcel. CBI3b MEXIY
MHOXecTBaMu N. Z. Q/

% DyHKOHH
YucsioBblie PyHKIUH

OyHKIIMOHATBHBIE 3aBUCUMOCTH MeX 1y BenrmunHaMmu. [lousitie Gyakmmn .DyHKIHS Kak
MareMaThyeckas MoJieJb peasibHOro nporecca. ObmacTe onpeneneHus u 00JacTh 3HaUeHU (PyHK-
uuu. Crnoco6sl 3aanus pynkuuu. 'paduk pynkuuu. Iloctpoenue rpagukoB GyHKIMM ¢ TOMO-
11bto npeodpazoBanuit puryp. Hynu ¢pynkuunu. [Ipomexxyrku 3HakonocrostHueTa pyHkuuu. [Ipo-
MEXYTKH BO3pacTaHUs U IPOMEKYTKH YObIBaHUS (DYHKIIHU.

Jluneitnast pyHkuus, oOpaTHas MPONOPLUUOHAIBHOCTD, KBaJpaTHuHas QyHKIUSA, QYHKIHUS Y

=+/x , UX CBOMCTBA U rpapuKH.
Yuci0BbIE NOCIE10BATEIbHOCTH

[TonsTHE ynCNOBOM MOCIeAOBaTeNbHOCTH. KOHEUHbIE 1 OeCKOHEUHBIE IOCIEI0BATENbHO-
cti. CriocoObl 3a/1aHus OCIEA0BATENbHOCTH. ApudMeTHYECKast U TeoMeTpUYecKas IpOrpeccu.
CgoiicTBa 4ieHOB apu(PMETHUECKON U TeOMETpUUIECKOM TTporpeccuii. Dopmymsl 001Iero wieHa
apudmeTnyeckoil u reomerpuueckoil mporpeccuii. OOpMysbl CyMMBI N —IEPBBIX YWICHOB apudme-



TUYECKOU U TeoMeTpruueckoi mporpeccuii. Cymma 0€CKOHEUHON T€OMETPHUUIECKON TPOTPECCHH, Y
kotopoii |q| < 1. IpeacraBneHne 6ECKOHEUHOMN MEPUOTUUECKOM IECATUYIHON APOOU B BUIC OOBIK-
HOBEHHOU JpOOH.

s DJIeMEeHTbI NPUKJIAAHOH MATEMATHKHA

MaremaTtnueckoe moaenupoBanue. IlporentHbie pacuérsl. DopMyiia CI0KHBIX IPOLEH-
ToB. Ilpnbnmxénnsie BerurcaeHus. AOCOMIOTHAS U OTHOCUTENbHAs norpemHocTH. OCHOB-
HbIE TpaBUIIa KOMOMHATOpUKH. YacToTa M BEpOATHOCTH CiiydailHOTro coObitusa. Kiaccuue-
CKO€ oIpeneneHne BepoaTHocTH. HavanbHble cBenenus o cratuctuke. [Ipencrasienue
JTAHHBIX B BUJIE TAOJIUILI, KPYTOBBIX U CTOJIOUATHIX TUarpamM, rpaduxoB. CTaTucTHuecKue
XapaKTEePUCTUKN COBOKYITHOCTH JaHHBIX: CpeJHEe 3HaueHHe, MOJAa, pa3Max, MeIuaHa
BBIOOPKH.

X AJreopa B HCTOPHYECKOM PA3BUTHH.

3aposkeHue anreOpsl, KHATa O BOCCTAHOBJICHUU U TIPOTHBOIIOCTABICHUH Myxammea
anb-Xopesmu. Mcropust hopMupoBaHHsI MaTeMaTHIECKOTO s13bIka. Kak 3aponuiach uies
koopauHat. OTKPBITHE HPPAMMOHATBHOCTH. V3 HCTOPUY BOSHUKHOBEHUS POPMYIT IS pe-
1IeHust ypaBHeHui 3-ii u 4-i creneneil. Mcropus pa3sutus nouatus ¢ynkiuu. Kak 3apo-
munack Teopusi BepositHocTedt. Uncna ®dubonayun. 3agauva JI.ITuzanckoro (Gubonauyn)
0 KpOJIMKaX.

JL.® Maruunkwuii. [1.J1.Ye6pimes. H.W.JIo6aueBckuii. B.S1.byHsikoBckuii.
A.H.Kommoropog. @.Buer. I1.depma. P.Jlexapt. H.Tapranes. [[.Kapnano. H.AGens.
b.ITackans. Jl.ITuzanckuii. K.I'aycc.

Konuuecmeo konmponvnuvix pabom:
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COJAEPKAHUE KYPCA TEOMETPHUH 7-9 KJIACCOB

«+ IIpocreifmue reomerpuuyeckue GUrypsbl

Touka, npsmas. OTpe3ok, ay4. Yroia. Buast yrios. CMexHble U BEpTUKAIbHBIE YTJIbL.
buccekrpuca yria.

[Iepecekaromuecs u napasienbHble npsaMmele. [leprnienaukynsapasle npsmMele. [Ipuznaku
MapaJuIeIbHOCTH NpAMBIX. CBOMCTBA MapaJUIEIbHbIX MpsAMBIX. [leprneHauKysp u HaKJIOH-
Hasl K IIPSIMOM.

«* MHOroOvroJibHUKH.

Tpeyronasauku. Buasl TpeyronsunkoB. MennaHa, OucceKkTpuca, BBICOTa, CPETHSS JIU-
HUs TpeyroyibHUKa. [Ipu3Haky paBeHCTBa TpeyroiabHUKOB. CBOMCTBA U TPU3HAKU PABHO-
OepeHHBIX TPeYTroIbHUKOB. CepeIMHHBIN MepHeHIuKyIsp oTpe3ka. CyMMma yrioB Tpe-
yrojibHuKa. BHemHue yriasl TpeyrojibHuka. HepaBeHcTBO TpeyronbHuka. COOTHOMIEHUS
MeXJly CTOPOHAMH U yrilaMu TpeyroyibHuKa. Teopema [Iudaropa.



[TogoOHbIe Tpeyroapuuku. [Ipu3Haku mogo0us TPEyroJbHUKOB. TOUKH TIepeceueHus
MearaH, OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEANMHHBIX MEPIEHIUKYISIPOB CTOPOH Tpe-
yronpHUKa. CBOHCTBO OMCCEKTPUCHI TpeyroiabHuKa. Teopema daneca. MeTpuueckue cooT-
HOILIEHUS B IPSIMOYTOJIbHOM TpeyrojibHuKe. CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OCTPOT0
yIJIa MPSIMOYTOJILHOTO TpeyrojibHUKa U yriioB oT 0 1o 180°. @opMyiibl, CBA3BIBAIOIINE CH-
HYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOI0 U TOTO Xe yria. Pemenne TpeyronbHuKoB. Teo-
peMa CUHYCOB M T€OpEMa KOCUHYCOB.

Yetpipéxyronpauku. [lapamnenorpamm. CpoiicTBa n mpusHaku 15apaesno-
rpamMmmMa.. [IpsMoyronsHuK, poM0O, KBaApaT, UX CBOMCTBA U pu3Haku. Tpanenus. CpenHsis
JMHUS Tpaneuu u eé CBoNCTRa.

MHuoroyroiabHUKU. Beimykiibie MHOTOyroiabHUKHA. CymMMa yriioB BBITYKJIOIO MHOTO-
yrosibHUKa. [IpaBusibHbBIE MHOTOYTOJIBHUKHY.

R/

< OKpY:KHOCTb M KpVr. 'eoMeTpHUYecKHEe OCTPOEHMSI

OKpy’>KHOCTb U KpYT. DJIIEMEHThI OKPYKHOCTHU U Kpyra. LleHTpanbHble U BIIMCAHHBIE YTJIbI.
KacarenbHas kK OKpy’KHOCTH U €€ CBOMCTBA. B3anMHO€E pacIionoxkeHue NpsMoi U OKpPYKHOCTH.
OnucHHas ¥ BIMCAaHHAs OKPY>KHOCTH TPEYTOJIbHUKA. BrincaHHbIE U ONMCAaHHBIE YETHIPEXYTOJIBHU-
KM, UX CBOMCTBA U NPU3HAKU. BricaHHbIe N ONMCaHHBIE MHOTOYT'OJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbIi NEpIEHIUKYIISAP OTPE3Ka U OUCCEKTPH-
ca yria kak ['MT.

['eomeTpryeckue NocTpoeHus HUPKYJIeM U JMHeHKoi. OCHOBHbIE 3a7jaul Ha IOCTPOEHUE:
IIOCTPOCHHE YIJIa, PABHOTO JaHHOMY, IOCTPOCHHUE CEPEINHHOIO NEPIEHANKYIISIPA JAHHOTO OTPE3-
Ka, [IOCTPOCHUE NPSMOH, IIPOXOIALIEH Yepe3 NJaHHYIO TOYKY U IEPIICHIUKYIIIPHON TaHHOU IIpsi-
MO, IOCTPOEHHE OUCCEKTPUCHI JaHHOTO yriia. [locTpoeHne TpeyroibHIKa O 33JJaHHBIM JJIEMEH-
tam. Meroa I'MT B 3a1auax Ha mocTpoeHue.

R/

s MHM3MepeHHE TeOMEeTPHYECKHX BEJINIMH

JnuHa otpeska. PaccTosinue Mexay AByMs ToukaMu. PaccTosiHue oT ToukH 110 nipsimoid. Paccrosi-
HHUE MEXY NMapAIIIEIbHBIMUA MPSIMBIMU.

IIepumeTp MHOTOYTOJIBHHKA.
JnuHa okpykHOCTH. [[nmrMHa 1yrv OKpYKHOCTH.
I'panycnas mepa yriia. BennuuHa BIIMCAHHOTO YIJIA.

ITonsTue miomanu MHOT'OYTOJIbHUKA. PaBHoOBennKHe (I)I/Il"ypbl. HaxoxaeHnue nnomaamu
KBaapara, NIpsAMOYTOJIbHUKA, ITapaJuICiiorpamMmMa, TpC€yrojbHUKa, TpalrCiuuu.

[TonsTue muomaau kpyra. [Inomans cekropa. OTHOLIEHHE TUIOIIAAEH TOJOOHBIX (QUTYD.

< JlekapTOBbI KOOPAMHATHI HA ILJIOCKOCTH




dopmylia pacCTOSIHUA MEXAY ABYMs ToukaMu. KoopinHaThl cepeinHbl OTpe3Ka. Y paBHe-
HUe (pUryphl. YpaBHEHHE OKPYKHOCTH M MPAMOU. YTIOBOH KOADOUIIMEHT MPSIMOM.

R/

s BekTopbl

[Tonstue BekTopa. Moayins (anuHa) Bektopa. PaBabie BekTopbl. KosinHeapHbie BEKTOPHI.
Koopaunatsl Bektopa. CioeHue U BHIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BeKTopa Ha 4yucio. Cka-
JSipHOE Tpou3BeieHUe BeKTOpoB. KocuHyc yria Mex1y 1ByMsl BEKTOpaMHU.

< T'eomerpuyeckue npeodpasoBaHus

[Tonsitue o mpeobpazoBanuu Gurypsl. JBmwkenne Gpurypsl.. Buabl qsmkenus Gurypsi: na-
paJUIeTIbHBIN MIEPEHOC, 0OCeBasi CAMMETpHs, TOBOPOT. PaBHble Gurypsl. 'omoterus. [Togobue pu-

ryp.

¢ DJIeMEeHThbI JJOTHKH

Onpenenenue. Akcuom u TeopeMsl. JlokasaTenbcTBo. JJokazarenscTBo OT npoTuBHOro. Teopema,
obOparHas nanHoi. Heo0XoauMoe 1 TI0CTaTOYHOE YCIOBHE. YTIOTPEOICHUE TIOTHIECKIX CBSI-
30KeCau..., mo..., mo20a u moabko mozod.

X I'eomMeTpHsi B MCTOPHYECKOM PA3BUTHH.

N3 ucropuu reomerpun, «Havana» Esknuna. Mctopus maroro nocrynara EBknunga. Tpuronomer-
pus — HayKa 00 U3MEPEHHH TPEeYroJbHUKOB. [locTpoeHne mpaBuiIbHBIX MHOTOYToJIbHUKOB. Kak 3a-
poaunack unes koopaunat.H.U.Jlo6auesckuit. JI1.Oinep. danec. [Tudarop.

Koauuecmeo konmpoavHnwix padom
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OcCHOBHBIE TEXHOJIOTHU

C uenbto obecnieueHus 3pHEKTUBHOCTH U PE3yIbTATUBHOCTH Y4eOHOTO MpoIiecca UCTIONb3YIOT-
Csl pa3IMYHbIC TEXHOJOTUU O0YUCHHUSI.

I'maBHOI1 3a1aueit NCTIOIB30BAHUS HOBBIX TEXHOJIOTUM SBISETCS paCIIMPEHUE HHTEIUICKTYalb-
HBIX BO3MOYKHOCTEH 4esioBeka. Bce ucnonb3yemMbie TEXHOJIOTHU HAIIPaBJICHBI HA COXpaHeHue (hu3u-
YECKOT0, ICUXUYECKOTO U HPABCTBEHHOT'O 3/I0POBbs KaXK0T0 YUYEHUKA.

Ha ypokax ucrnonb3yroTcs dJ€MEHTHI CIEAYIONINX TEXHOJIOTHI:

IIpodJsiemHoOe 00y4eHue

Coznanue B yueOHOI 1eATeTbHOCTH MPOOIEMHBIX CUTYAIM U OpraHU3aIUs aKTHBHOW CaMOCTOSI-
TEIBHOM JCATEIHPHOCTH YUAIIUXCS TI0 UX Pa3pelIeHHI0, B PE3YJIbTaTe Yero MPOUCXOIUT TBOPUECKOE
OBJIAICHUC 3HAHUAMU, YMCHUSIMU, HABBIKAMH, PAa3BUBAIOTCA MBICIIUTCIIBHBIC CHOCOOHOCTH.

NuauBuayanbHo-pa3sBuBamoiieeodyYeHmne



3HaKOMCTBO C HOBBEIMH METOA4aMU MBICIIUTEIbHOM ACATCIIbBHOCTHU IPHU PCHICHUN TBOPYCCKUX 3a-
[[aHI/Iﬁ C 4CPTCIKAMU, TCXHOJIOTUUCCKUMHU KapTaMU B UHIUBUAYAJIbHOM ITOPAOKC

Pa3noypoBHeBoe o0yueHue

v YUUTCIIA TOABJIACTCSA BO3MOXKHOCTD IIOMOI'aTh cna60My, YACIATh BHUMAHUC CUJIbHOMY, pCajinu-
3Yy€TCA KCIIAHUE CUJIBHBIX YYalllUuXCs 6I>ICTpee n I‘J'IY6}K6 IMpOABHUIaTHCA B O6p&30BaHI/H/I. CuipHbIe
ydamuecs yTBCPIKIAAOTCA B CBOUX CHOCOGHOCTHX, cia0Oble MOJIy4aroT BO3SMOKHOCTb UCIIBIThIBATD
yqe6HBIﬁ YCIEX, MMOBBIIIACTCA YPOBEHb MOTHBAIUH YUCHUA.

TexHO0JOrusINpPOeKTHOr000yYeHUs

Yuurenb opranu3yer yueOHO-1103HaBaTEIbHYIO, HCCIIEJOBATENbCKYIO, TBOPUYECKYIO MIIM UTPOBYIO
JeSITeTbHOCTh 00YUYAIOIIMXCSl, KOTOPHIE OBJIAJICBAIOT HABBIKAMH CAaMOCTOSITEIBHOTO MTOKMCKa, 00pa-
OOTKHM W aHANIM3a HYKHOW WMH(OPMALUU IAJI PELICHUS KaKOH-TN00 MPOoOIeMbl, 3SHAUUMOM IS
Y4aCTHUKOB IIPOEKTA.

Pabota ¢ ucroap30BaHueM 3TOM TEXHOJIOTHU Ja€T BOSMOXKHOCTb pa3BUBATb MHAWBUAYAJIbHBIC
TBOPYCCKHUC CII0OCOOHOCTH ydauuxcs, 0oJiee 0CO3HAHHO IIOAXOJUTH K HpO(i)eCCI/IOHaJ'ILHOMy u Co-
MUAJIIBHOMY CaMOOIIPCACIICHUIO.

TexHonorns ucnoJab30BaHUA B 00Y4CHHH HIPOBbIX METOJ0B: POJICBBIX, A€JI0BbIX H IPYIHX
BH/I0B 00y4YalOIIMX UI'P

Pacmupenue kpyro3opa, pa3BUTHE I03HABATEIIbHOM JeSIT€IbHOCTH, (POPMUPOBAHUE OIIPE/IEeIICH-
HBIX YMEHHUU ¥ HaBBIKOB, HEOOXOIMMBIX B TPAKTUYECKOH EATEILHOCTH, Pa3BUTHE 00IIeydeOHbBIX
YMEHUI U HAaBBIKOB.

TecTOBbIETEXHOJIOTHH

OrneHka ypoBHsI 00Y4EHHOCTH IO KOHKPETHOW TeMe, TT03BOJISIONIAs PeaibHO OIEHUTh TOTOB-
HOCTh 00YYarOIIUXCSl K UTOTOBOMY KOHTPOIIIO, YCTAHOBJICHHE KOJTHMUECTBEHHBIX M KaUeCTBEHHBIX
WHIUBUIYAIbHBIX Pa3IU4YU.

OO0yueHue B cOTpyIHUYECTBE (KOMaHAHAsl, TPYNOBas padoTa)

CoTpyIHUYECTBO TPAKTYETCS KaK UJIes] COBMECTHOW Pa3BUBAIOIIEH JIEATEIbHOCTH B3POCIBIX U
neteit. CyTh HHANBUYATBHOTO MTOAX0a B TOM, YTOOBI HATH HE OT Y4E€OHOTO MpeaMeTa, a OT pe-
OCHKa K TPeMETY, HATH OT T€X BO3MOXKHOCTEH, KOTOPBIMH pacrojaraet pe0eHOK, MPUMEHSTh TICH-
XOJIOTO-TIEZIarOTHYECKUE JUATHOCTUKH JIMYHOCTH. OOyJaromuecs U yUuTelb 3aHUMAIOTCSI COBMECT-
HOM JIeATeNbHOCTHI0. D(h(HEKTHBHOCTH METO/IA HE TOJIBKO B aKaJIEMHUYECKHX ycIexaX 00ydaronux-
s, HO U B MIX MHTEJUICKTYyaJIbHOM U HPaBCTBEHHOM Pa3BUTHH.

NudopmManuoHHO-KOMMYHHKAIIHOHHBbIE TEXHOJIOTHH

Ucnons3oBanue [1K B yue6HOM miporiecce. Coznanne pedepaToB, ClIali1I0B, TPE3CHTALUNA U JIP.
ITouck nyxHoi napopmanuu B Mutepuet. [IpuMeHeHre NOTy4YeHHbIX 3HAaHUH B IPAKTUYECKOH Jie-
SATEIBHOCTH.
310poBbe cOeperainue TEXHOJIOTHH

Hcronb30BaHNUEe JaHHBIX TEXHOJIOTHMH MMO3BOJISIFOT PABHOMEPHO BO BPEMsI YPOKA PACIpeesaTh
pas3InYHbIe BU/BI 33aHUH, Yepe0BaTh MBICIUTEIbHYIO AEATEIbHOCTD C PU3MHUHYTKaMH, OIpe/e-
JISTH BpeMsl IIO1auu CJI0KHOTO y4eOHOro MaTepuasa, BbLACIATh BpeMsl Ha MPOBEJIEHUE CAMOCTOS-
TeJIbHBIX paboT, HopMaTUBHO MpuMeHATh TCO.


http://www.uchportal.ru/load/131-1-0-4040

OcHogHble munbl yueéubtx 3aHaAmMuUI:

® YPOK M3YYECHHSI HOBOTO Y4eOHOTO MaTepuaa;
® YPOK 3aKpEIUICHUSI U MPUMEHCHHS 3HAHUK;
® ypoK 00001IarOIIero MOBTOPEHHS U CHCTEMAaTHU3alluH 3HAHUH;
® YPOK KOHTPOJISl 3HAHUW U YMEHHIA.

OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

Dopmbl opeanuzayuu yueoHo2o npoyecca:
WHUBUAYaJIbHbIE, TPYIIIOBbIE, HHIUBUyaJIbHO-TPYIIIOBBIC, (PPOHTAIILHEIE.
Ha ypokax ucnonb3yrorcs Takue (OpMbI 3aHATHH Kak:

® [IPAKTUYCCKHE 3aHATHUA,
® TpPCHUHTI,
® KOHCYJIbTALUs;

Cucrema ypoKOB yCIIOBHA, HO BCE K€ BBIIEIISIOTCS CIEIYIOIINE BUBL:

Ypok-nekyua. llpennonaratorcss COBMECTHbBIE YCHIIUS YUUTEINS U YUYCHUKOB JIJIs peIIeHUs 001Ieit
poOJIEMHO MO3HABaTEIbHOM 3a1a4n. Ha TakoMm ypoke HCIob3yeTcs: AEMOHCTPALMOHHBIA MaTe-
pHuall Ha KOMIIBIOTEPE, Pa3pabOTaHHbIN YUUTENEM UM YIEHUKAMU, MYJIbTUMEUIHbIE TPOIYKTHI.

Ypox-npakmuxym. Ha ypoke ydaiuecs: paboTaroT HaJ pa3NTuYHBIMU 33JaHUSIMH B 3aBUCUMOCTH OT
CBOEH MMOATOTOBIECHHOCTH. Buibl paboT MOryT OBITH CAMBIMU Pa3HBIMM: MUCbMEHHBIE HCCIIEI0BA-
HUs, PEIICHME Pa3JINYHBIX 3a/1a4, MPAKTUYECKOE PUMEHEHHE Pa3JINYHbIX METOI0B PEUICHUS 3a-
nad. Komnbrorep Ha TakuxX ypoKax MCHOJIB3YeTCs KaK AJIEKTPOHHBIA KAJIBKYJISATOP, TPEHAXKED YCT-
HOTO cueTa, BUpTyajbHas JJabopaTopusi, HCTOYHUK CIIPAaBOYHOIN MH(OpMAIIHH.

Ypox-uccneooseanue.Ha ypoxeyuaniyecs pemarT npoOJIeMHYIO 3a7adyy HMCCIEI0BaTEIbCKOTO Xa-
pakTepa aHATUTHYECKUM METOJOM U C TIOMOIIIbI0 KOMITBIOTEPA .

Komobunupoeannwlii ypok nipeAnonaraeT BHIIOJIHEHUE padOT U 3aJjaHUi pa3HOro BUA.

Ypox pewenus 3aoau. BripabaThiBaroTcsi y ydyallMXcs YMEHHS W HaBBIKM pEIICHHS 3a/ad Ha
YpOBHE 00s13aTeIbHON U BO3MOXKHOU MOAroToBKe. JIF000# ydanuiics MOKET UCTIOJIb30BaTh KOMITh-
I0OTEpHYIO HH(POPMAITMOHHYIO 0623y MO METOAaM PEIICHUs Pa3InYHbIX 3a/1a4.

Ypok-mecm.TectupoBanue NpoBOAUTCS C LENBIO JUATHOCTUKU MPOOEIOB 3HaHUH, KOHTPOJIS YPOB-
Hs 0OYYEHHOCTH y4alluXcs, TPEHUPOBKH TEXHHUKE TECTUPOBaHUsA. TecThl Mpeanaralorcs Kak B Ie-
YaTHOM TaK M B KOMIIBIOTEPHOM BapuaHTe. [IprueM B KOMIIBIOTEPHOM BAapUaHTE BCErAa C OrpaHu-
YEHUEM BPEMEHU.

Ypox-3auem. YcTHbI onpoc yyamuxcs MO 3apaHee COCTaBJIEHHBIM BOIIPOCaM, a TakXKe pelleHne
3aJ1a4 pa3HOTo YPOBHS 10 U3y4YEHHOU TeMe.

Ypox-camocmoamenvnaa padoma. Ilpennaraiorcs pasHble BUIBI CaMOCTOSITENBHBIX Pa0OT:
JIBYXYPOBHEBAsE — YPOBEHb 00s3aTEIHLHON MOATOTOBKHU - «3», YPOBEHb BO3MOXKHOUM IMOATOTOBKH -



«» 1 «5»; OOIBION CIMCOK 33JJaHUH PA3HOTO YPOBHSI, H3 KOTOPOT'O YYAIIUHUCS PElIaeT uX 1Mo CBO-
eMy BbIOODY. Ypok-koumponvhasa padoma. [IpoBoauTCs HAa IBYX YPOBHSIX:

YPOBEHB 00s3aTEIIHHON MOATOTOBKH - «3», YPOBEHb BO3MOYKHOM TMOJITOTOBKH - «4» U «5».

TeMarnueckoe IJIaHUPOBAHUE

Ne Tembl KomnuectBo
4acoB
S kaace
1 HarypanbHble yncna 20
2 Clio)keHUE ¥ BEIYUTAHUE HATYPATbHBIX YHCEIT 33
3 YMHOXEHHE U JIeIeHUe HaTypaJbHbIX YHCEI 38
4 OOBIKHOBEHHBIE APOOH 19
S) JlecsitTuunble qpodu 17
6 YMHOXEHHE U JISNIEHUE AECATUYHBIX APoOei 18
7 Cpennee apudmernueckoe. [IporieHThI 14
8 IToBTOpEHME U cucTemMaTru3anys yueOHOro Marepuaia 11
Htoro 170
6 kaacc
1 [ToBTOpEeHmne yueOHOro Marepuaa 3a 5 Kjiacc 4
2 JlenumMocTh HaTypaJIbHBIX YHCEI 17
3 OOBIKHOBEHHEBIC IPOOH 40
4 OTHONIEHUS U TPONOPLIMU 30
5 Pammonansable yrcia u IeiicTBUS HaJl HUMHA 47
6 Pemenne ypaBHeHnii. KoopaMHATHI Ha MIOCKOCTH 27
7 IToBTOpEeHME U cucTemMaTu3aiys yueOHOro Marepuaa S)
Hroro 170
7 kaace. Aaredpa
1 [ToBTOpenune yuebHOr0 MaTepuaa 3a 6 Kiacc 2
2 JIuneiiHOe ypaBHEHHE C OTHON EPEMEHHON 15
3 Llenbie BEIpakeHUs 23
4 Pa3noxeHre MHOTOUYJI€HOB HA MHOYKUTEIN 29
5 DOyHKIIUU 12
6 CucTeMbl TMHEWHBIX YPaBHEHUH C IBYMsI TIEpEeMEHHBIMU 19
7 IToBTOpeHMe U cucTeMaTr3anus yaeOHOro Marepuasia 2
Utoro 102
7 kiaacc. I'eomerpus
1 [Tpocreiimune reomerpuyeckre GUrypsl U X CBOMCTBa 15
2 TpeyronbHUKN 17
3 ITapasenpHble npsmble. CyMMa yIiIOB TPEYTOJIBHUKA 16
4 OKpyXHOCTb H Kpyr. ['eomMeTpruecKkre NoCTpoeHMUs. 16
5 O0600611eHre U cCTeMaTU3allvs 3HAHUN yJalIuxcs 4
Hroro 68
8 kiace. Aaredpa
1] PanmonanbHbIe BEIpaKEHUS | 44




2 KBanpaTtHble KOpHHU. J[€eHCTBUTENBHBIE YNCIIA. 25
3 KBanparusie ypaBHEHUS 26
4 [ToBTOpEHME M cUCcTeMaTH3aIus Y9eOHOTO MaTepraia 7
Uroro 102
8 kuacc. I'eomerpusn
1 YeTbIpEXYroJbHUKH 22
2 [TogoOue TpeyroJbHUKOB 16
3 PemeHne npsiMOyroJIbHbIX TPEYTOJbHUKOB 14
4 MHoroyronsHuky. [liomaas MHOrOyrojapsHUKa 10
5 IToBTOpEHME M cUCcTeMaTH3aIMs Y9eOHOTO MaTepuaia 6
Hroro 68
9 kyacc. Aaredopa
1 Hepasenctpa 21
2 KBagparnunas GyHkims 38
3 DJIEMEHTHI TPHUKJIATHOW MaTEeMaTUKHU 21
4 UwncioBbIe IOCIEI0BATEILHOCTH 21
5 [ToBTOpEeHMEe U cucTemMaru3alys yueOHOro MaTepuaa 1
Uroro 102
9 kaacc. ['eomerpus.
1 Pemenne TpeyrojbsHUKOB 17
2 [TpaBrIIbHBIE MHOTOYTOJIBHUKHI 10
3 JlexapTOBBI KOOPAMHATHI 12
4 BexkTopsl 15
5 I'eomerpuueckue npeodbpasoBaHms. 11
6 [loBTOpEHMNE U cucTemMaTH3anus y4eOHOro MaTepuana 3
Utoro 68
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