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MNOACHUTEJIBHASA 3AIITMCKA

Craryc 10KYMeHTa
PaGouast mporpamma 1o reoMeTpun 9kiacca cocTaBieHa Ha OCHOBE (DeIepabHOTO KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa
OCHOBHOTO 00Imero o0pa3oBaHHS W B COOTBETCTBHHM C KaJ€HAapHO — TOAOBBIM rpadumkoM. JlaHHas pabodas mporpaMma
OpPHEHTHPOBAaHA HA yJamuxcs 9 KJIaCCOB U PEaIn3yeTcsl HA OCHOBE CIICIYIONINX JOKyMEHTOB:
1. Tlporpamma mms oOreoOpa30BaTENbHBIX IIKOJN, TUMHA3MH, numneeB: ['eomerpus 7— 9 kmaccel. CocraButens bypmucrtposa
T.A. /M. «Ilpoceemienney, 2008/
2. @enepanbHBII KOMIOHEHT TOCYIApCTBEHHOTO OOpa30BaTENBHOTO CTaHAApTa OCHOBHOTO o0O0mero oOpa3oBaHUS II0
MaTeMaTHuKe, yTBepxaeHHbIH [Ipukazom Munoopasoanus P® ot 05.03.2004 roxga Ne 1089. Marematuka B mkoisie — 2004r,
Ne4, c.4
B nmpumepHoe miaHupoBaHue N00aBIEHBI Yachl Ha TOBTOPEHHE Kypca reOMETpUH § Kiacca 3a c4eT YMEHBLICHHUs 4acoB IO
teme «HauanbHble CBEIeHNS U3 CTEPEOMETPUMY.
PaGouast mporpamma IOJHOCTBIO OTpa)kaeT 0a30BBI YpPOBEHb IOJrOTOBKH IIKOJILHHKOB II0 pas3jenaM IpOorpaMMBl,
KOHKPETU3UPYET COACp KaHUE NMPEIMETHBIX TeM 00pa30BaTEIFHOTO CTAHAAPTAa M JAeT paclpelelcHHe ydeOHBIX YacoB IO pasjenam

Kypca.
PabGouast mporpaMma BBITIONHSET IBE OCHOBHBIC (DYHKIINH:

Hnpopmayuonno-wemoduueckaa QGyHKIHAS TO3BOISIET BCEM YYaCTHHKaM 00pa30oBAaTENBHOTO MPOIECCa IOIYYHThH
NIPE/ACTABICHNE O IIEJSIX, COAEPXKaHWH, OOImEel cTpaTeruu OOydYCHMs, BOCIUTAHHMSA M Pa3BUTHS YYAIIUXCS CPEACTBAMU JaHHOTO
y4eOHOro mpeamera.

Opzanusayuonno-naanupyrowas GyHKIHS TPSAyCMAaTPUBACT BBIICICHUE STAlOB OOYYEHUS, CTPYKTYPUPOBAHHE y4eOHOTrO
martepuajia, OIPCACICHUEC €TI0 KOJIMYECTBCHHBIX MW KAUYCCTBCHHBIX XapaKTCPUCTUK Ha KaXXJIOM H3 3TallOB, B TOM YHUCIC IJIid
COJIEPIKATEIBHOTO HATIOJIHEHUS MPOMEKYTOYHOM aTTECTAIIMU YIalUXCS.

Feomempuﬂ — OJWH H3 BOXKHEHUINIMX KOMIIOHCHTOB MaTEeMaTHIECKOIO O6pa30BaHI/IH, H606XO,I[I/IM8.$[ JUIA HpI/IO6pCTeHI/I$I
KOHKPCTHBIX 3HAaHUH O MMPOCTPAHCTBC U MPAKTHUYICCKHU 3HAYUMBbIX yMeHHI;‘I, (I)OpMI/IpOBaHI/IFI SI3BIKA OIMKMCAHHUS 0OBEKTOB OKpYKaromero
MHpa, Mg pasBUTUA NPOCTPAHCTBCHHOT'O BOO6pa)KeHI/IH 1 MHTYUIIUH, MaTeMaTHIEeCKOM KYJbTYDPbI, AJId 3CTCTUICCKOI'O BOCIIMTAHUA
ydamuxcs. I/I3yquHe réoMETpHX BHOCUT BKJIAA B PA3BUTHUEC JIOTUYCCKOTO MBIIIJICHUS, B (bOpMHpOBaHI/Ie MOHATHUA JOKA3aTCIbCTBA.

CJIN

H3yuenue mamemamuKku Ha CMyneHu 0CHOGHO20 00uie20 00PA306aAHUA HANPAGIEHO HA OOCMUJICEHUE CEOYIOUUX Heleli:

6 HAnpPaeIeHUU TUYHOCHHO20 DA36UMUA:

® MHTEIJIEKTYyaJIbHOE Pa3BUTHE, PA3BUTHE MaTeMAaTHUECKUX CIIOCOOHOCTEH, (OPMUpPOBAHNE Ka4eCTB JIMYHOCTH, HEOOXOMMBIX
YeJIOBeKy I aJanTalyyd B COBPEMEHHOM HMH(OPMAaIMOHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPHUTHYHOCTH MBIIUICHHS,
HUHTYHIMS, JIOTHYECKOE MBIIUICHHE, AJIEMEHTHl alrOPUTMHYECKOW KyJIbTYpBI, NPOCTPAHCTBEHHBIX IMPEICTaBICHUH, CIOCOOHOCTH
IIPMHUMATH CAMOCTOSTEIIBHBIE PELICHHS, IPEOA0JIEBATh TPY IHOCTH.

6 npeOMemHoOM HanpagIeHuu:

® OBIIAJICHNE CHCTEMON MaTeMaTHYECKUX 3HAHUH U yMEHNH, HEOOXOAUMBIX [UIsi IPUMEHEHHUS B IPAKTUIECKON JAesATeIbHOCTH,
H3Y4YeHHS CMEXXHBIX JTUCIUILINH, IPOIODKEHUS 00pa30BaHus;

e Coznanue (QyHIamMeHTa JUisi MaTeMaTH4ecKoro pasBUTHS, (HOPMHPOBAHMS MEXaHW3MOB MBILIUICHHUS, XapaKTEPHBIX s
MaTeMaTUYECKOU AEITEeIbHOCTH;

6 MemanpeomMemHoM HANPAGICHUU:

e popMHpOBaHUE NPEACTaBICHUI 00 HaesX ¥ METOAaX MaTeMAaTHUKH KaK YHUBEPCAJIBHOTO A3bIKAa HAYKH M TEXHUKH, CPEICTBA
MOJIEIMPOBaHUs SIBICHUN U MIPOLIECCOB;

BOCITUTAHHE KYJbTYPhI JIMYHOCTH, OTHOIIICHUS K MaTeMAaTHKE KaK K YaCTH OOIIEeYEIOBEYECKON KyIbTYphl, HTPAIOIEH 0COOYIO POJIh B
0OIIIECTBEHHOM Pa3BUTHH.

(I)ODMBI U METOAbI OﬁV‘leHI/lﬂ

Hpel’[OIlaBaHI/IC Kypca paCCHUTaHO Ha COUYCTAHUEC PA3JIMIHBIX (bOpM u METOI0B 06y‘leHI/IH, H3JI0OKCHHUE JOCTYITHOI'O MaTepuaia
B BHUJC HCTIPECPLIBHOI'O JUaJIOra. B X04€ peajim3dalun ,HaHHOﬁ MIporpaMmebl NMPEAYCMOTPECHBI CICAYONINE BUABI U (bOpMI)I KOHTPOJIA:
CaMOCTOATCIILHBIC pa6OTI)I, TECTUPOBAHUEC, MATEMATUYCCKUEC JUKTAHTBI, KOHTPOJIbHBIC pa6OTI)I. OcHOBHOU (I)OpMOfI OpraHu3anuun
yqe6H0r0 mnmponecca sABJIACTCA KIIACCHO-YpOYHas CUCTEMaA. B kauectBe JOIIOJTHUTCIIBHBIX (bOpM opraHusanuu 06p330BaT€J'H)HOFO
mnmponecca 1o HaHHOﬁ nporpaMme HUCIOJB3YCTCA CHUCTEMaA KOHCYHLT&HHOHHOﬁ MNOAACPIKKH, UHAUBUAYAIBbHBIX SaHHTPIfI, pa60Ta
ydamuxcs ¢ UCIOoJIb30BaHNEM COBPEMEHHBIX HH(bOpMaHHOHHLIX TEXHOJIOTUH.

MecTo npeaMera B ¢deepajbHOM 0a3MCHOM Y4e€0OHOM ILJIaHe

CornacHo (enepanrpHoMy 0a3MCHOMY y4eOHOMY IUTaHy IJIsi 0Opa3oBaTeNbHBIX yupexaeHuid Poccuiickoii denepanun Ha
HM3yYCHHE MAaTEMAaTHKK HA CTYIICHH OCHOBHOTO OOIIEro 00pa3oBaHMs OTBOIUTCS 5 U B HEACHO ¢ 5 1o 9 kiacc. M3 Hux B 9 Kiacce Ha
TEOMETPHIO TIPUXOUTCS 2 Yaca B HEACIIO Bcero 68 4acoB B TO/I.

JIMYHOCTHBIE, METANIPEIMETHBIE U NMPeIMETHbIE Pe3YJIbTAThHI 0CBOEHHSI CO/IEPKAHNUS Kypca

IIpozpamma obecneuusaem docmudiceHue C1e0yruiUxX pe3yiomanos.
JAUYHOCHbIE:

e (dopMupoBaHHE OTBETCTBCHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH W CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYYCHHIO M MTO3HAHUIO, BBIOOPY MalbHEWIEro oOpa3oBanus Ha 0a3e OPUCHTHPOBKH B
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Mupe npodeccuii U npoecCHOHATBHBIX IIPEAIIOYTEHNH, 0CO3HAHHOMY ITOCTPOCHUIO MHANBUyalbHONH 00pa3oBaTeIbHON TPaeKTOPHU
C YYETOM YCTOHYMBBIX IO3HABATEJILHBIX HHTEPECOB;

e (GopMupoOBaHHUE [ETOCTHOTO MIPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIIECTBEHHON
MIPaKTHKH;

e (¢dopMupoBaHHE KOMMYHHKATHBHON KOMIIETGHTHOCTH B OOINCHMM M COTPYAHHWYECTBE CO CBEPCTHHKAMM, CTapIINMHU U
MIIQIIMMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOI, yIeOHO-HCCIIeI0BATENbCKOM, TBOPIECKON M APYTHX BUAAX ACATCIBHOCTH;

e yYMEHHE SCHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIH B YCTHOW M IHCHMEHHOH pE4M, MOHMMATh CMBICI ITOCTaBICHHON
3aj1a4M, BHICTPauBaTh apryMEHTAIHIO, TPUBOIUTE IIPUMEPHI U KOHTPIIPUMEPHI;

® KPUTHYHOCTH MBIIICHHUS, yMEHHE PACcIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BEICKA3bIBAHHS, OTJIMYATh TUIIOTE3Y OT (aKTa;

® KpeaTHBHOCTbH MBIIICHNs, HHUIIMATHBa, HAXOJYUBOCTh, aKTUBHOCTbH NP PELICHNH T'€OMETPHYECKUX 33/1a4;

e yMEHHE KOHTPOJIMPOBATH MTPOIIECC U Pe3yNbTaT y4eOHOH MaTeMaTHUeCKOH e TebHOCTH;

® CIIOCOOHOCTBH K 3MOLIMOHATIBHOMY BOCIIPUSITHIO MaTEMaTHYECKUX 0OBEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUH
Memanpeomemnbvie:
pe2yAmusHble VHUBEPCAIbHbIE YieOHble 0eticBUs.:

e YMECHHE CaMOCTOATEIBHO IUIAHUPOBATH AJBTEPHATHBHBIC ITyTH MJOCTIDKCHMS LEJIEH, OCO3HAaHHO BBIOMpaTh Hamboiee
3¢ PEeKTUBHBIE CIIOCOOBI peIIeHNs YIeOHBIX U II03HABATEIbHbIX 3a/1a4;

® YMEHHE OCYWIECTBIATH KOHTPOJIb IO PE3YJIBTATy M CHOCOOY IEHCTBHS Ha ypOBHE MPOM3BOJILHOTO BHHUMAHHS M BHOCHTH
HEOOXOANMBIC KOPPEKTHUBHI;

e yMEHHE aJIeKBAaTHO OLICHUBATH NPABHIBHOCTH WM OIIMOOYHOCTD BBIMIOJHEHHS Y4eOHOM 33124, €e 00bEKTHBHYIO TPYIHOCTh
1 cOOCTBEHHBIE BO3MOXKHOCTH €€ PEIlCHNUS;

e [IOHMMaHHME CYIIHOCTH QJITOPUTMHYECKHUX IPEANUCAaHMH M yMEHHE JIeHCTBOBaTh B COOTBETCTBUM C TPEII0KEHHBIM
aNTOPUTMOM;

e yYMEHHE CaMOCTOSTENHHO CTAaBUTh IIEJH, BBIOMpaThb M CO3JaBaTh AITOPUTMBI JUIS PEIICHUS YYEOHBIX MaTeMaTH4eCKHX
mpobiem;

e yYMEHHE IUTAHMPOBATh U OCYIIECTBIATH NEATEIFHOCTD, HAIIPABJICHHYIO HAa PELICHHUE 33/1a4 UCCIIE0BATEIbCKOTO XapaKkTepa
NO3HABAMENbHbIE YHUBEPCANbHbIE YieOHble 0etiCBUs.

® OCO3HAHHOE BIAJCHUC JIOTHUYCCKUMH JEHCTBUSMU OINpEICICHUS IOHATHH, O0OOOIIEHNS, YCTAaHOBJIEHHS AaHAJIOTHH,
KIaccu(UKaIMy Ha OCHOBE CaMOCTOSTEIILHOTO BEIOOPA OCHOBAHUI M KPUTEPHEB, YCTAHOBJICHHS POJIOBUAOBBIX CBSI3EH;

e YMEHHE YCTaHABIMBaThb HPUYMHHO-CIICACTBEHHBIC CBS3M, CTPOUTH JIOTHYECKOE PpACCYXJICHHE, YMO3aKIIOUYeHHE
(MVHIyKTHBHOE, I€yKTUBHOE 1 MO aHAJIOTHH) U BBIBO/IbI;

e yMEHHE CO37aBaTh, IPUMEHATh U MPEOOPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA, MOJIEIH M CXEMBI I PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 337134,

e (opMupoBaHHe U pa3BuTHE Y4eOHOH U OOIIENONB30BATENLCKONM KOMIIETEHTHOCTH B 00JAaCTH HCIOJB30BaHUS
nH(pOpMaMOHHO-KOMMYHHKaIIMOHHBIX TexHosorui (MKT-komnereHTHOCTN);

e (opMupoBaHUE MEPBOHAYAIBHBIX MPEACTABICHNN 00 MIESX U 0 METOJlaX MAaTeMaTHKN KaK YHUBEPCAJIBHOM SI3bIKC HAYKU W
TEXHHKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH W POLIECCOB;

e yYMEHHE BHAETh MaTeMaTHYeCKylO 3a/auy B KOHTEKCTE MpPOOJIEMHOH CHTyallMM B JIPYTHX IUCHHUILIMHAX, B OKpYXalomleH
KU3HHY;

e yYMEHHE HaXOJIUThb B PA3IMYHBIX MCTOYHHMKAX MH(OpManuio, HEOOXOAMMYIO JJIsl PEIICHUS] MaTeMaTHYECKUX Ipoliem, n
NIPE/ACTAaBISITE €€ B IMOHSATHOW (opMe; NMPUHUMATh pEIICHHE B YCIOBHAX HEMOJHON M M30BITOYHOH, TOYHOW M BEPOSTHOCTHOMN
nHpopmanny;

e yMEHHE NOHUMATh M HCIOJB30BATh MAaTEMAaTHYECKHE CPEICTBA HAMNIATHOCTH (PUCYHKH, YEPTEXXH, CXEMBI M JIp.) Ui
WIUTIOCTPAINH, HHTEPIIPETAINH, apTyMEHTAIIH;

® yMEHHE BBIIBUraTh TMIIOTE3bI IPU PEIICHUH yueOHBIX 33/1a4 U MOHUMATh HEOOXOAMMOCTh UX IIPOBEPKH;

® yMEHHE MPUMEHSTh WHIYKTUBHBIC U JICyKTUBHBIE CIIOCOOBI PACCYKACHHH, BUETh Pa3INuHbIC CTPATETHH PEILICHUs 3a1a4
KOMMYHUKAMUGHbIE YHUBEPCATbHbIE VieOHbIe QelCBUSL:

e yMEHHE OPraHU30BbIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMHU: OIIPEACIIATh
eI, PacTIpeessaTh QYHKIMN U POJIM yYaCTHUKOB, OOIIME CIIOCOOBI paboThI;

e yMeHHe paboTaTh B rpyIIie: HAXOIUTh 00IIee pelleHHE U pa3penaTh KOH(INKTH Ha OCHOBE COTJIACOBAaHUS MO3UIMN U ydeTa
HUHTEPECOB;

e CIyIIaTh NapTHEPA;

e (dopmynupoBaTh, apryMEHTHPOBATh U OTCTAaNBATh CBOE MHEHHE
npeomemmubie:

e oBiageHHE O0a30BBIM TOHATHHHBIM amlapaToM II0 OCHOBHBIM pa3liellaM COJEp)KaHWA; MpeACTaBICHHE 00 OCHOBHBIX
M3YyYaeMbIX MOHATHAX (YHCIIO, TeOMeTpHyecKas Gurypa) Kak BaXKHEHIINX MaTEeMAaTHYECKUX MOJAETSIX, MO3BOJIIIONINX OMHCHIBATH U
U3y4aTh peabHbIC MPOLECCH U SBICHHUS;

e yMeHHe paboTaTh C TI'EOMETPUYECKMM TEKCTOM (aHAIW3UpPOBATh, H3BJIEKAaTh HEOOXOAMMYIO HH(OpPMALMIO), TOYHO U
IPaMOTHO BbIpa)KaTh CBOM MBICIH B YCTHOW M MHCHMEHHOH peud C MPUMEHEHHEM MaTeMaTHYeCKOH TEPMHHOJOIMH U CHMBOJIMKH,
UCIIONIb30BaTh pa3NUyYHbIC S3bIKM MaTEMaTUKH, IIPOBOJWUTH KiIacCHU(UKAIMK, JIOTHYECKHE OOOCHOBAHUS, JIOKAa3aTelbCTBA
MaTEeMaTHYECKUX YTBEPKICHUH;

® OBJAJICHUC HaBBIKAMU YCTHBIX, IMCHBMEHHBIX, HHCTPYMEHTAIHBIX BBIYHCIICHHH;

® OBJIQJICHUE TE€OMETPUUECKUM SI3BIKOM, YMEHUE UCIOIb30BaTh €ro Ul OMHCAHUS NPEIMETOB OKPYXKAIOLIET0 MHUpa, Pa3BUTHUE
MIPOCTPAaHCTBEHHBIX MIPEACTABICHUI U H300pa3UTEIbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB TEOMETPHUECKHUX OCTPOCHHH;




-3-

® YCBOGHHME CHCTEMATHUYECKHMX 3HAHUI O IUIOCKUX (UTypax M MX CBOMCTBaX, a TAK)XKE Ha HATJIJAHOM YPOBHE — O IPOCTEHIINX
NIPOCTPAHCTBEHHBIX TeJlaX, yMEHHE NMPHUMEHSATh CUCTEMAaTHYECKHE 3HAHMS O HHMX ISl PELICHUS I'€OMETPUYECKHX M IPaKTHYECKUX
3a71a4;

e yMCHHE W3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBEI YIJIOB, HCIIOJIB30BaTh (OPMYNBI Ul HAXOXKICHUS IEPHUMETPOB
TeOMETPUUECKUX (GUTYp (TPEYyTOIFHUKA);

® yMCHHC NPUMCHATh W3YYCHHBIC MOHSATHS, PE3yJIbTAThl, METOIBI [UIS PEIICHUS 33a7ad IPaKTHYECKOro XapakTepa W 3a1ad U3
CMEXKHBIX IUCIHIUIMH C HCHOJIb30BaHUE IIPH HEOOXOAUMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB, KAIIBKYJIATOPA, KOMITBIOTEpA.

OBILIASA XAPAKTEPUCTUKA KYPCA

I'eomeTpus ABASETCS OJHUM M3 OMOPHBIX IPEIMETOB OCHOBHOM IIKOJBI: OHA OOECTEYHMBACT M3YyUCHUE IPYTHX AUCHUIUIMH. B
MEPBYI0 OYEpenb 3TO OTHOCHUTCA K NpEIMETaM E€CTECTBEHHOHAYJYHOTO IMKJA, B YaCTHOCTH, K (u3MKe. Pa3BUTHE JOTHYECKOTO
MBIIIJICHUS] YYAIIUXCs TIPH 00yYSHNN TEOMETPHHU CIIOCOOCTBYET TaK)Ke YCBOSHHIO IIPEAMETOB I'yMaHHTapHOTo IMKia. [IpakTudaeckue
YMEHUSI ¥ HaBBIKM T'€OMETPHUYECKOTO XapakTepa HEOOXOOMMBI Al TPYJOBOW IESTENbHOCTH M HpPO(ecCHOHANBHON MOATOTOBKH
IIKOJIbHUKOB.

B kypce ycIOBHO MOMHO BBIIECIUTH CIEAYIOIIME coaep)kaTenbHble NuHUM: «HarmsanHas reomerpusi», «l'eoMmerpudeckue
¢burypoi», «i3aMepeHre reoMeTpUIecKuX BeIMIHHY, «JIoruka n MHOXKeCTBa», «['eOMeTpusi B HCTOPUUECKOM Pa3BUTHI».

Marepuan, oTHocsmuiica K JuHnn «HarasgHas reoMeTpus» (3J€MEHTHI HaIIIJHOM CTEPEOMETPHHN) CIIOCOOCTBYET Pa3BUTHIO

MIPOCTPAHCTBEHHBIX MPEJCTABICHNN YYalIUXCs B paMKax U3y4eHUs IIIaHUMETPHU.

Conepxanne pasgenoB «I'eomerpmueckue GuUryps» u «lM3MepeHHE I'€OMETPHUYECKMX BEIMYMH» HAIEJICHO Ha IOJIy4eHHE
KOHKPETHBIX 3HaHWH O IreoMETpHUYecKod (urype Kak BakKHEHIIEH MaTeMaTHYeCKOW MOJIETH AJSl ONMCAHUS OKPY’KAaroUIero MHpA.
CucremMaTuueckoe M3y4eHHe CBOMCTB I'€OMETPUUECKUX (DPUI'Yp MO3BOJHUT Pa3BUTh JIOTMYECKOE MBIIIJICHHE U M0Ka3aTh IPUMEHEHHE
3TUX CBOMCTB IIPU PEUICHUM 3a/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOIO XapaKTepa, a TAKKE IPAKTUYECKUX.

Oco0eHHOCTBI0 JIUHUM «JIOTMKa M MHOXXECTBa» SIBISETCS TO, YTO MPEICTABICHHBIH 3/1eCh MaTepHall IIPEeHMYILIECTBEHHO
n3ydaeTcs NMpH PacCMOTPEHHH Pa3IMYHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHall HalleJIeH Ha MaTeMaTH4ecKOe pa3BUTHE
ydammxcs, opMUpOBaHHE Y HUX YMEHHUSI TOUHO, C)KATO U SICHO M3J1araTh MBICIIM B YCTHOM U IIMCHbMEHHOM peyH.

Jlunnst «I'eomMeTpusi B HICTOPHYECKOM PA3BUTHM MperHAa3HAYeHa Ui (JOpMHUPOBaHMS NMPENCTABICHNI O TEOMETPUH KaK 4acTH
YeJI0BEUECKOH KyJIbTYPHI, JUIsl OOIIETO pa3BUTHS IKOJIBHUKOB, U CO3AaHNUS KyJIbTYPHO-UCTOPHIECKOH CpeIbl 00ydeHHS.

Temamuueckoe naanupoesarue no ceomempuu 6 9 knacce

N3 Hux
MaxkcumaJibHast
Ne HaunmeHnoBaHue pa3aeioB u CamocrosiTeIbHbIE
Harpyska Teopernueckoe | Pemenue | Konrpoasnas
il rem (1) o0ydenue (1) | 3amaq (1) abora (1) 1 fpaKTHieciie
y A P paboThl, TECTHI
Iloemopenue Kypca zeomempuu 24 1 1 1
8 knacca
IX. | BekTopsbl 8u 3 4 1 2
X. |Meroa KoopauHaT 10u 3 6 1 3
CoOoTHOLIEHHUST MeKAY
x| | CTOPOHAMH M yriamu 114 3 7 1 2
Tpeyrojbuuka. CkaasipHoe
NpOoHU3Be/ieHHe BEKTOPOB
XII. JlJIMHA OKPY/KHOCTH U 124 3 8 1 3
TUIOLIAb KPyra
XIII. | ABuxenus 8u 2 5 1 2
XV, Hauanvsnsie ceedenun u3z 6u 2 4 B 3
cmepeomempuu
006 akcuomax naanumempuu 2y 2 - —
Ilosmopenue. Pewenue 3adau 9y — 8 1 2
Hmozo 68u 19 43 6 15

OBSI3ATEJIbHbIA MUHUMYM COJEPKAHUSI
OCHOBHBbBIX OBPA30OBATEJIbBHBIX ITPOI'PAMM

I'EOMETPUSA

I'eomerpuyeckue popmbl, purypa u teaa

Touka, mpsiMast U TWIOCKOCTh. YacTu mpsmMoit (0Tpe3oK, JIyd), yroi1, JoMaHas. OTpe30k MpsAMOM, Kak KpaTdalIiiid MyTh MEeXKIY
nBymsi Toukamu. PaccrosHue. J[nmaa otpeska. Yrom. I[Ipsmoit yron. OcTtpeie w Tymble YIibl. BepTHKaIbHBIE W CMEXKHBIE YTJIbBI.
buccekrpuca yrna. I'pagycnas mepa yria. [lapamiensneie u nepecekatomuecs npsimbie. [lepnenaukynspHocTs npsMeix. [IpuzHaku u
cBoiicTBa. OUTYpHl HA MIIOCKOCTH. MHOTOYTOIBHUKH. BHABI MHOTOYTOJIBHUKOB. BRIyKITBIe MHOTOYTOBHUKH. OKPYKHOCTh U KPYT.
JlnnHa ToMaHOM, IepuMeTp MHOTOYTOIbHHUKA. OceBast M IeHTpainbHas cuMMeTpus guryp. [loHsTHE O TEOMETPHIECKOM MeCTe TOUCK.
Harnsnaele mpeacraBieHHs O HPOCTPAHCTBEHHBIX TeNlaxX: KyOe, MapajuleNenunesne, Nmpu3Me, mupaMuzae, mape, chepe, KoHyce,
munuHape. [Ipumepst ceuenuil. [Ipumepsl pa3BepTok.

TpeyrojabHUK
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BHyTpeHHne u BHemHume yribl TpeyroibHUKAa. CTOPOHBI TpPEYroNbHHKA, €ro MeIuaHbl, OWCCEKTPHUCHI, BBICOTHI.
[TpssMOYyTONBHBINA, OCTPOYTONBHBIA M TYIOYTOJIBHBIN TPEYroJbHUKH. PaBHOOENPEHHBIH TPEYrojbHUK, €ro CBOMCTBA M IIPHU3HAKHU.
PaBHocTOpOHHMH TpeyronbHUK. [Ipru3Haku paBeHCTBA TpeyronbHUKOB. HepaBeHCTBO TpeyroiabHuKa. IlepneHauKynsap U HakJIOHHasl.
CyMMa yri10B TpeyronbHHKOB. CyMMa yIiIOB BBITYKJIOTO MHOTOYTOJIbHMKA. Teopema Paneca. CpenHss TUHNASA TPEyroIbHUKA.

[omobue TpeyromsuuKOB. Koadduunent nogodus. Ilpn3naku nogodus TpeyroIsHIKOB.

Mertpuueckue COOTHOIICHHUS B MPSIMOYTOJIBHOM TpeyromsHuKe. Teopema [Iugaropa.

CuHyc, KOCHMHYC, TaHT€HC, KOTaHICHC OCTPOr0 yrjla MpsSMOYTOJbHOTO TPEYTOJNbHHUKA. PelneHne mNpsMOYTrOIBHBIX
TpeyroisHuKoB. CHHYC, KOCHHYC, TAHT€HC B KoTaHTeHe yriaa oT 0° mo 180°. OcHOBHOE TPHUTOHOMETpHUIECKOE TOXKIECTBO. DopMyIHI,
CBA3BIBAIOIUE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJHOTO U TOro *ke yria. @opmynsl npuseneHus. Teopema KOCHHYCOB U TeopeMa
CHUHYCOB; IPUMEPHI UX MPUMEHEHUS AJIS BBIYUCIICHUS 3JIEMEHTOB TPEYTroJbHUKA.

3aMmeuarenbHble TOUKH TPEYTOJIbHUKA: TOUKU MEPEeceUeHNs CEpeAUHHBIX MEepIeHANKYIAPOB (LIEHTP OKPYKHOCTHU, OMMMCAHHOMN
OKOJIO TPEYTrOJIbHUKA), OMCCEKTPHC (LICHTP OKPYKHOCTH, BIMCAHHOW B TPEYTOJIBbHUK), MEHaH, BBICOT.

YeThIPeXyroJabHUK

[Mapannemorpamm. IIpsmoyronsHHK, KBaapar, pom0. CBoiicTBa W mpu3Haku. Tpamenus. BruicaHHBIE YeTHIPEXyTONBHUKH.
OnwncaHHBIE YETHIPEXYTOIbHUKH.

OKpYKHOCTb M KPYT

Llentp, paamyc, anaMeTp OKpYXHOCTH M Kpyra. Jlyra, xopma. Cekrop, cerMeHT. B3ammHOe pacmonoxeHHe NpsSIMOH U
OKpYXHOCTH, ABYX OKpyxHOcTel. KacaTenpHas u cexymas. BennunHa HEeHTpaIbHOTO M BOMCAHHOTO YIioB. OKPYXHOCTH, BIIICAHHAS
B TPEYrOJbHUK, M OKPYXHOCTb, OIMCAHHAas OKOJIO TpeyrojbHUKa. [IpaBWibHBIE MHOTOYTOJIFHHKH. BIHcaHHBIE M OIMCAaHHBIC
MHOT'OYT'OJIbHUKHU. JIJIMHA OKPY>KHOCTH U JUIMHA Ayryu. Yucio m.

Ilaomaam nJIocKux puryp

[MonsTtue o mwiomanu mwiockux ¢uryp. PaBHococTaBieHHbIC U paBHOBeaukue Gurypsl. [Inomans npsmMoyroasHuka. [Lomanu
napasieiorpaMMa, TPeyroJibHUKa M Tpanenuu (OCHOBHBIC (opMyiibl). Dopmyria, BeIpaXKarollye IUIONIAb TPEYroJbHUKA Yepe3 JBE
CTOPOHBI U Yroj MexAy HUMHU. lcronp3oBaHME NpU pELIEHMH 3afad ApYrux (opMyi IUIomanu (uepes nepumemp u paouyc
snucannou oxpysicnocmu, gopmyna Iepona). CBsi3b MEXKIy IUIOMAAIMH MOAOOHBIX TPEYroibHUKOB. OTHOIICHHE IUTOIIaAei
noA00HbIX ¢uryp. Ilnonians 4eTeIpexXyroJbHIKA.

[Tromans onrMcaHHOTO MHOTOYTOJIBHHKA. [I0Imane Kpyra 1 miIomaab CEKTopa.

KoopanHaTtel 4 BeKTOPBI

JlekapToBBl KOOpIWHATHI Ha IUIOCKOCTH. DOpMyna KOOPIAWHAT CEepeauHBl oTpe3ka. PopMyina pacCTOSHUS MEXAY ABYMS
tToukamu. Bekrop. lnmuna (Moxyis) BekTopa. KoopauHaTsl Bektopa. PaBeHcTBO BekTOpoB. Omepaiuy HaJl BEKTOpaMu: YMHOKEHUE Ha
YHCII0, CJIOKEHUE, Pa3io)KeHUe, CKAIIPHOE IPOU3BECHNE. YTOI MEXTy BEKTOpaMH.

[Mpumeps! nBrkeHuit Guryp: cummerpust Guryp, oceBas CUMMETPHs, NapajielbHbIH MEPEHOC, MOBOPOT U IEHTpajbHas
cummetpus. [lonsarue o romorernn. [lonobue Guryp. [lonsrie 06 akCHOMAaTHUECKOM METO/IE TOCTPOCHUSI TUIAHUMETPHU.

HocTpoeHus ¢ NOMONIbIO HUPKYJISA U JIMHEHKH

OCHOBHBIE 33aJ]aull Ha MOCTPOEHHE: JIeIeHHe OTpe3Ka IOI0JIaM, IIOCTPOCHHE TPEYrojbHUKA 10 TPEM CTOPOHAM, IOCTPOCHUE
MEPIICHANKYIIApA K IPIMOM, TIOCTPOCHNE OMCCEKTPHCHI, ACTICHHE OTPe3Ka Ha N PaBHBIX YaCTeH.

COJAEPKAHUE TEM YYEBHOI'O KYPCA

9 kiacc
( 24. B HezeNI0, Beero 684)

[TraHOBBIX KOHTPOJBHEIX padoT: luer. — 1, lluer. — 2, lllger. — 2, IVyer. — 1. Utoro: 6 pabot

CHOGH K :
v/ OBJIaJieHME MATEMATHYECKUMHU 3HAHUAMM M yMEHHMAMH, HEOOXOJMMBIMH ISl IPOJOJDKEHHS O0YUEHHUs B CTAPIIEH IIKOJIE UK
HHBIX 0011€00pa30BaTENEHBIX YIPSIKICHUAK, U3YUCHHS CMEKHBIX TUCIUTUIAH, IPUMEHEHHS B TIOBCEAHEBHOM KHU3HU;
v cosmanue (QyHIaMeHTa Ul MATEMATHYECKOTO Pa3BUTHsA, (POPMUPOBAHMSA MEXAHM3MOB MBILLIEHHUS, XapaKTEPHBIX s
MaTEeMaTHYECKOM eI TEILHOCTH,
v/ BOCIIMTaHHE KyJbTYpbl JUYHOCTH, OTHOIIEHMS K MAaTEMAaTHKE KaK K YacTH OOIIEYETOBEYECKOM KYJIBTYpPhI, HUIPAaroLIeH
0COO0YIO pOJIb B OOIIECTBEHHOM Pa3BUTHHU.
3adauu Kypca:
v\ HayuuTb YYalIUXCA BHINOJHATH JEHCTBUS HaJ BEKTOPAMH KaK HAIIPABIEHHBIMH OTPE3KAMH; II03HAKOMHUTL C
HCIOJIb30BAaHUEM BEKTOPOB M METOJ[a KOOPJIMHAT MPHU PELICHUH FeOMETPUUECKUX 3a1ay;
v/ PasBHUTh YMEHHUE YYAIIUXCS IPUMEHATH TPUTOHOMETPHYECKUH aIlapar IIpU PEIeHHH FeOMETPHUECKUX 3a/1a4;
v paclMpuTh 3HAHUE YYalIMXCS O MHOTOYIOJLHHMKAX; PACCMOTPETh MOHATHE JJIMHBI OKPYKHOCTH M IUIOIIAAX Kpyra M
(hOpMYIBI U UX BEIYUCIICHHS,
v IIO3HAKOMUTH y‘IaHlI/IXCSI C TIOHATHEM [OBWXCHHUA U €I0 CBOﬁCTBaMH, C OCHOBHBIMU BHIAMHU HBH)KGHHﬁ, C
B3aHMMOOTHOIIICHUSIMHY HAJIOKCHUH 1 JBIKCHUH,
v’ pate Gonee riry6OKOE NPEACTABICHUE O CHCTEME aKCHOM TLUIAHMMETPHHU U aKCHOMATHYECKOM METOJIE;
v\ Jarh HavalbHOE INPEACTABICHHE O TENAX W MOBEPXHOCTAX B IPOCTPAHCTBE, MO3HAKOMUTH YYAMIMXCH C OCHOBHBIMH
(dhopMyiaMu 11 BEIYHCICHUS TUIOMAACH MOBEPXHOCTEH U 00BEMOB TEJ.

IMoBTOpenue (24)
1. Bekropsl (84)
[Nonstue Bekropa. PaBeHcTBO BekTOpPOB. CII0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.
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OcHhosnas yenb — HAYYUTh YYaIIMXCS BBIIOJIHATH JACHCTBUS HAJl BEKTOPAaMH KaK HalpaBiICHHBIMHM OTPE3KaMH, YTO BAXKHO VIS
IIPUMEHEHHUSI BEKTOPOB B (pH3HKE.

BekTop onpenensercss Kak HalpaBICHHBIN OTPE30K M JICHCTBHSA HAJ BEKTOPAMHU BBOISTCS TaK, KaK 3TO NMPUHSTO B (HU3HKE, T. €.
Kak JIEHCTBHUS C HANPaBICHHBIMH OTpe3kaMu. OCHOBHOE BHUMAaHHE JOJIKHO OBITh Y/IEIEHO BHIPAOOTKE YMEHHH BBIIIOJIHATH ONEPAIH
HaJl BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI 110 NMPABMIAM TPEYTOJbHUKA M MapauieorpaMMa, CTPOUTh BEKTOP, PABHBINH Pa3HOCTH ABYX
JTAaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PABHBII MIPOU3BEACHUIO JAHHOTO BEKTOPA HA JAHHOE HCIIO).

2.  Meroa koopaunat (104)

PasnoxxeHne BekTOopa IO BYM HEKOJUIMHEApHBIM BekTopaMm. KoopamHaTel Bekropa. Ilpocreiimmne 3amaud B KOOpAMHATAX.
YpaBHEHHE OKPYKHOCTH U MpsiMOi. [IprMeHeHre BEKTOPOB ¥ KOOPMHAT NPU PELICHUH 3aad.

OcHogHnas yenb — TO3HAKOMUTH C UCTIONB30BaHHEM BEKTOPOB U METOJ1a KOOPJMHAT NPH PELICHUH T€OMETPHUUECKUX 3aay.

Ha mnpumepax mnoka3pIBaeTcs, KaKk BEKTOPbI MOTYT IPUMEHATHCS K PEIICHHI0O Te€OMETPUYECKHX 3anaad.
HemoHcTpupyercst 3pGEeKTUBHOCTh NPUMEHEHUsT (QOpMyJl JUIsi KOOPAMHAT CEpEeAUHBI OTPE3Ka, PACCTOSHUSI MEXITY
JIByMsI TOYKaMH, YpaBHEHHH OKPY>KHOCTH W NPSIMONW B KOHKPETHBIX I'€OMETPHUYECKHUX 3a7adax, TEM CaMbIM J1aeTCsl
IIpeacTaBIeHUEe 00 H3yYSHUH TEOMETPUUIECKUX (QUTYP C TOMOIIBI0O METOIOB ainTreOpHI.

3. CooTHouIeHHe MeKIY CTOPOHAMH U YIJIaMH TpeyrojbHuka. CkajsipHoe npou3BeaeHue BeKTopoB (114)

CuHyc, KOCHHYC M TaHTEHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue TpeyroiabHHKOB. CKanspHOE NpOU3BEICHHE
BEKTOPOB U €T0 IPUMEHEHHE B TE€OMETPUYECKUX 3a]auax.

OcHogHnas yenb — pa3BUTh YMEHHE YUAITUXCS IPUMEHATh TPUTOHOMETPUYECKHH amnmapar Mpy pelIeHnd FreOMeTPHUECKUX 3aj1ad.

CuHyc u kocuHyc Ja1060ro yria ot 0° 1o 180° BBOASITCS C TOMOUIBIO €IMHUYHON MOJyOKPY)KHOCTH, TOKa3bIBAIOTCSI
TEOpPEMBbI CHHYCOB U KOCHHYCOB M BBIBOJIMTCS €Ille ogHa (opMyJia IJIOMIAIH TPEyroJbHUKa (ITOJTOBUHA MPOU3BEICHHUS
JIIByX CTOPOH Ha CHHYC yIja MEXAy HHUMH). DTOT almapar NPUMEHSETCS K PEIICHHIO TPEYrojlbHHUKOB. CKaspHOe
MIPOU3BEICHNE BEKTOPOB BBOAUTCS KaK B (pU3MKe (IIPOU3BENCHHE JIMH BEKTOPOB Ha KOCHHYC yIria MeXay HuMmH). Pac-
CMaTpPUBAIOTCSI CBOWMCTBA CKAISIPHOTO MPOM3BEICHUS M €Tr0 NPHMEHEHHE IPHU PEIICHHH TEeOMETPHYECKHX 3aaad.
OcHOBHOE BHUMaHHE CIEAyeT YACINUTh BRIPAOOTKE NPOYHBIX HABBIKOB B IPUMEHEHHH TPUTOHOMETPUYECKOTO anmapara
IIPY PEIICHUH T€OMETPUIECKHUX 3a1ad.

4. JlnmHA OKPY:KHOCTH H IUIOIAAb Kpyra (124)

[TpaBunbHBIE MHOTOYTOJIBHHKH. OKpPYKHOCTH, OIIMCAaHHAs OKOJIO IPAaBHIBHOTO MHOTOYTOJBHMKAa W BIIMCAaHHAs B HETO.
IMocTpoeHne npaBUIBHBIX MHOTOYTOJILHUKOB. J{nmnHa okpyxHOCTH. [Tnomans kpyra.

Ocnosnas yenb — pacIIUPUTh 3HAHUS YYAIIUXCS O MHOTOYTOJIFHUKAX; PACCMOTPETh MOHATHS AJIMHBI OKPYKHOCTH U IUIOIIAAN
Kpyra v ()OpMYJIBI JUTS MX BBIYUCIICHUSI.

B nHauane Tembl Ja€TCsa OMNpPECACIICHHUE IPaBUJIIBHOI'O MHOI'OYTIOJIBHHUKA, W pacCMaTpUBAIOTCA TCOPEMbI 00
OKPYXHOCTSIX, ONIMCAHHON OKOJIO MPaBUJIBHOI'O MHOTOYI'OJIbHHMKA M BHMCaHHOW B Hero. HeoOxonmmo paccMOTpeTh
MOHSTHUSL JJIMHBI OKPYXXHOCTH M IUIOIIAAW Kpyra u (opmyinbl uisi ux BblyucieHHs. C MOMOIIBIO OIHCAaHHOMN
OKPY>XKHOCTH p€IIar0TCA 3aJadu O IOCTPOCHHU MPAaBUIIBHOTO MIECTUYTOJIbHUKA U ITPAaBUJIBHOT'O 2n-yFOJ'ILHI/IKa, ({21841
JlaH MpPaBWIBHBIM N-yrojabHUK. OOpMyJibl, BBIPAXKAIOLIUE CTOPOHY MIPABUWIIBHOIO MHOIOYTOJIBHUKA UM paauyc
BIIMCAHHOW B HETO OKPY)KHOCTH 4Yepe3 PaJInyC OIMCAaHHOW OKPY)KHOCTH, UCIOJB3YIOTCS IIPU BBIBOAE (POPMYJI UTHHBI
OKPY’XHOCTH H IUIOIIaAXd Kpyra. BpIBox ommpaeTcss Ha HWHTYUTHBHOE IIPEACTABJICHHE O TMpefese: IpH
HEOTPaHUYCHHOM YBEJIMYEHHHN YHCIIAa CTOPOH IIPABWJIBHOTO MHOTOYTOJIbHMKA, BIIMCAHHOTO B OKPYXHOCTH, €ro
TIEPUMETP CTPEMUTCS K JUITMHE 3TOH OKPY>KHOCTH, a IUIOMIaJb — K IIOMIaN KPyra, OrpaHHYeHHOTO0 OKPY>XHOCTBIO.

5. /JABukenus (84)

Orobpakenne miockocTH Ha cebs. [lonstue nBmwxkeHus. OceBasi M LEHTpalbHAs cUMMeTpuu. [lapamienpHbI TEpeHocC.
IToBopoT. HanmoxxeHust U ABUKEHUS.

OcHoeHasi yeib — TIO3HAKOMHTH yYalllUXCs C MOHATHEM JBUKCHUS M €r0 CBOWCTBAMH, C OCHOBHBIMU BUJIaMU JIBUKCHUH, C
B3aMMOOTHOIICHUSIMI HAJIOXKECHUH U IBUKCHUH.

JBIKEeHHE TUIOCKOCTH BBOJHUTCS KaK OTOOpaKCHUE IUUIOCKOCTH Ha cebsl, COXpaHSIOIIee PACCTOSTHHUE MEXKIY
Toukamu. [Ipum paccMOTpeHHWH BHIOB JBH)KCHHU OCHOBHOC BHHUMAHUE YHACISICTCS TMOCTPOCHUIO OOpa30B TOUYEK,
OPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB MPHU OCEBOW M IEHTPAJIBHOW CHMMETPHUSIX, MapauIeIbHOM IMEpeHOCce, TIOBOPOTE.
Ha >¢dextHBIX mpuMepax moOKa3pIBacTCs IIPUMCEHEHUE IBIDKCHUN MPU PEIICHUU reoOMETpUdYecKux 3anad. [loHsTue
HAJIOXKCHUA OTHOCUTCA B JAaHHOM KYPCE€ K YHMCIIy OCHOBHBIX ITOHSITHH. I[OKaSBIBaeTCS[, YTO ITIOHATHA HAJIOXKCHUSA U
JABHXCHUS SIBJIAIOTCSI DKBUBAJICHTHBIMU: J'I}O6OC HAJIOKXCHHUEC ABJISICTCA ABUXCHHUEM IINIOCKOCTH U O6paTHO. I/I3yquI/Ie
JIOKAa3aTeIbCTBA HE SBJISICTCS 00s13aTEIbHBIM, OJHAKO CJIEAYET PACCMOTPETH CBSI3b MTOHATHHN HAJIOKCHHUS U JBUKCHHUSL.

6. HauvaabHble cBeeHHs U3 cTepeoMeTpun (84)

IIpenmer crepeomerpun. ['eomeTpuyecKHe Tella W MOBEPXHOCTH. MHOTOTPAHHUKHU: NpPU3Ma, MapaUIeIeIuIe], MUPaMUAa,
(hopMyIBI A1 BEIYUCICHUA UX 00heMOB. Tea U MOBEpXHOCTH BPALICHUS: IIHHAP, KOHYC, chepa, map, GOpMYIII IS BEITUCICHHS
YX TUIOMAJeH MOBEPXHOCTEH U 00HEMOB.

OcHoeHas yenb — MaTh HAadaJbHOE IPEACTABICHHE O TEJaX W MOBEPXHOCTSX B MPOCTPAHCTBE, MO3HAKOMHUTH YYAIIHUXCS C
OCHOBHBIMH (DOpMYJIaMHF ISl BEIYHCICHUS TUTOMIAIeH IIOBEPXHOCTEH 1 00BEMOB TeIl.

7. OO0 akcuomax reomeTpun (24)
Becena 06 akcromax reoMeTpuu.
OcHogHasi yenb — 1aTh OoJice TITyOOKOE MPEICTABICHIE O CUCTEME aKCHOM IUIAHUMETPUH U aKCHOMATHIECKOM METO/IE.
8. TIloBtopenme. Pemenue 3aga4 (94)
3akpenyieHne 3HaHWUM, YMEHUN M HAaBBIKOB, ITOJIyYEeHHBIX Ha YPOKaxX IO JaHHBIM TeMaM (Kypc reoMeTpun 9 Kiacca).

YMenne paboTath C pa3IMYHBIMU UCTOYHUKAMH HHPOPMALIUH.
Ocnosnas yeas — MIOBTOPEHHE, 0000IIEHNEe U CUCTeMaTH3alus 3HaHWH, YMEHUH W HABBIKOB 3a KypC reoMeTpud 9
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knacca. [Togroroska k OI'D.
YMeT 0TBe4aTh Ha BONPOCHI [0 U3YYCHHBIM B TCUCHHE T0Jia TEMaM; MPUMECHSIOT BCE MU3YYCHHBIC TEOPEMBI MPU PCIICHUH
3aj1a4; PelIalT TeCTOBbIC 3a1aHKsI 0a30BOr0 YPOBHS; PELIAIOT 3a/[a4H MOBBIIICHHOTO YPOBHS CIIOKHOCTH.

OcHoBHO (hopMoii opraHu3aIy ya4eOHOTO MIpoIiecca SBIIETCS KIACCHO-YPOUYHas CcTeMa. B kadecTBe JOMOTHUTENBHBIX (GOpM
OpraHM3any 00pa30BaTEIBHOIO IIpollecca IO AAHHOW NpOrpaMMe HCIONB3YeTCsl CHCTEMa KOHCYJBTAMOHHOM MOAJEPKKH,
WHIVBHUIYaJIBHBIX 3aHATHH, paboTa ydammxcs ¢ MCHOIb30BAaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TeXHONOrui. CHucremMa ypoKoB
YCIIOBHA, HO BCE JK€ BBIJEIIAIOTCS CIIEIYIOIINE BUABIL:

Ypok-nekyua. TlpennonararoTcst COBMECTHBIE YCHIIMS YIUTENS M YICHUKOB JJIS peIIeHUs o0ImIei mpoOIeMHON M03HaBaTENbHOM
3agaun. Ha TakoM ypoke HCIOJIb3yeTcsl JeMOHCTPAllMOHHBIM MaTepuall Ha KOMIbIOTepe, pa3paOoTaHHbII yduTeneM UK y4eHUKaMH,
MyJIbTUMEIUHHBIE IPOTYKTHI.

Ypok-npakmukym. Ha ypoxe yuammecs paboTaroT HaJ pa3IMYHBIMH 33/IaHUSIMHU B 3aBUCHMOCTH OT CBOEHI IIOATOTOBICHHOCTH.
Buppl pabor MOryT OBITH CaMBIMHM pa3HBIMH: HHCBMEHHBIE HCCIIEIOBAaHHS, pEIICHHE pa3JIMuHBbIX 3a1a4, M3Y4YEeHHE CBOMCTB
PasIUuHBIX (QYHKIHH, TPAKTHUECKOE MPUMEHEHHE PAa3IMYHBIX METOJIOB pelleHus 3a1a4. KoMnbloTep Ha TakuX ypoKax HUCIOJIb3YeTcs
KaK 3JICKTPOHHBIH KaJIbKYJISITOP, TPEHAXKEP YCTHOTO CUETa, BUPTyaIbHAs 1a00PaTOPHsl, NCTOYHHUK CIPABOYHON MH(POPMAIIHH.

Ypok-uccneoosanue. Ha ypoke ydammecs pemaroT IpoOJEMHYIO 3aady HCCIEAOBATENBCKOTO XapaKTepa aHaIHTHIECKUM
METOJIOM H C IOMOIIBI0 KOMITBIOTEPA C UCTIOIH30BAHUEM Pa3JIMUHBIX JIAOOPaTOPHH.

Kombunupoeannwiit ypox mpenionaracT BHIIOIHEHNE padoOT 1 3alaHAi pa3HOTO BU/A.

Ypok—uzpa. Ha ocHOBE UTPOBOM AEATENHPHOCTH YHaIlnecs MMO3HAIOT HOBOE, 3aKPEIUIAIOT H3y4eHHOE, OTpadaThIBalOT Pa3InIHbIC
y4eOHBIC HaBBIKH.

Ypok pewenus 3adau. BripaOaThIBalOTCS y yd4alluxcs YMEHHs M HaBBIKM pEIICHMs 3aJad Ha ypOBHE 00s3aTeNbHON U
BO3MOXKHOH ToAroToBKe. JIF0OOW y4amuicsi MOKET HCIIONIb30BAaTh KOMIBIOTEPHYIO MH()OPMALMOHHYIO 0a3y MO METOJaM pelIeHUs
pa3MYHbIX 3a/1a4, 10 CBOMCTBaM 3JIEMEHTapHBIX (YHKIUI U T .

Ypok-mecm. TectupoBaHue NPOBOAUTCS C LENBIO AUATHOCTHKY MPOOEIIOB 3HAHH, KOHTPOJISI YPOBHS 00YyYEHHOCTH Y4aIluXcsl,
TPCHUPOBKU TCXHUKE TCCTUPOBAHUA. Tectnr npeajararoTcsd Kak B II€YAaTHOM, TaK MU B KOMIBIOTEPHOM BapHaHTE. Hpuqu B
KOMIBIOTEPHOM BapuaHTE, BCETAa C OTPAHUYCHUEM BPEMCHU.

Ypok-3auem. YcTHBII onpoc yJammxcs IO 3apaHee COCTAaBICHHBIM BOIPOCAM, a TaKXKE PEUICHHE 3aJad pa3HOTO YPOBHS IO
HU3Y4YEHHOH TeMe.

Ypok - camocmoamenvnan paboma. llpennaratorcs pazHble BUABI CAMOCTOATEIBHBIX padoT.

Ypok - konmponwvnaa paboma. IlpoBoanTcs Ha IByX YPOBHSX:

A - ypoBeHb 00s13aTeJILHO MOATOTOBKH, B - ypOBEHb BO3MOXKHOH IOJITOTOBKH.

KoMmnbroTepHoe obecnieuenne ypokon

B pasnene paboueit mporpammsl «KommbroTepHoe oOecredeHne) CIUIAHUPOBAHO NMPUMEHEHHE HUMEIOMINXCS KOMITBIOTEPHBIX
IIPOJLYKTOB: JAEMOHCTPAallMOHHBIA MaTepuall, 3aJaHus JUIsl YCTHOTO OIpoca ydalluXcCs, TPECHUPOBOUHBIC YIPAKHEHUS, & TaKKe
pa3IUYHbIEC YNEKTPOHHBIE YISOHUKH.

Hemoncmpayuonniit mamepuan (caaiiovt).

Co3paercst ¢ menplo oOecTeyeHus HAarJISAHOCTH TPH M3YYEHHH HOBOT'O MaTepHala, MCIIOIb30BAHMS NPH OTBETAX YYaIIHXCH.
[TpumeHeHne aHUMAIMKM TPU CO3AaHUM TAKOTO KOMITBIOTEPHOT'O MPOJYKTa IMO3BOJISIET paccMaTpuBaTh BOIPOCH MaTeMaTHYECKOMH
TEOpUU B JIBW)KEHHMH, OOEcIieuMBaeT APYroil MOAXOJ K HM3YYEHHIO HOBOTO MaTepuala, NpOSBIAETCS IOBBIIEHHOE BHUMAaHHE U
MHTEPEC Y yYalIuXcsl.

ITpn pemenny moOBIX 3a/1a4 UCMOIb30BaHNE rPpadMUeCcKOil HHTEPIIPETaluy YCIOBUS 3a/1auH, €€ PEICHUS MTO3BOJISAET YUaIuMcs
MOHSTh MaTeMaTHYECKYIO UACI0 PelleHus], Ooee IITyO0KO OCMBICIUTD TEOPETUUECKUI MaTepurall 1o JaHHO# TeMe.

3aoanusa 011 ycmHuozo cuema.

OTH 3a7aHUS JAOT BO3MOXKHOCTH B YCTHOM BapHWaHTE OTpabaThIBaTh Pa3IUYHBIC BOIPOCH TEOPHUH M NPAKTHKH, MPUMEHSISA
TIPUHIUIIBI HATTIAAHOCTHU, JOCTYITHOCTH. HX MOKHO MCITO/I30BaTh Ha JIIOOOM YPOKE B pCKUME YUUTECIIb — YUCHUK, B3BAMMOIIPOBEPKH, a
TaKX€ B BUJIE TPCHUPOBOYHBIX 3aHATHH.

Tpenupogounvie ynpasicnenus.

Bxumrouarot B ce0s 3a1aHusl ¢ BONPOCAMH M HATJISIHBIME OTBETaMH, COCTABJICHHBIMHU C TOMOIIbI0 aHMManuu. OHU MO3BOJISIOT
YUEHHKY CaMOCTOSITEJILHO OTpadaThIBaTh pa3MyHbIE BOIIPOCH MaTEMaTHIECKOH TEOPUU U TIPAKTHKH.

Anekmponnvie yueoOHuKu.

OHHM UCTIONB3YIOTCS B KAYECTBE BUPTYaJIbHBIX J1a00OPAaTOPHil IIPH MPOBEJICHNH IIPAKTUYECKUX 3aHATHH, YPOKOB BBEJEHHS HOBBIX
3HaHMH. B HUX 3aKifoueH OOJBIION TEOPETHYECKUI MaTepuall, MHOTO TPEHa)KepOB, MPAKTUYECKHX M HCCIEI0BATEIbCKUX 3a/laHHH,
crpaBoyHOro Marepuana. Ha mo00M HM3 ypOKOB BO3MOXHO HCIIOJNIB30BAaHHE KOMITBIOTEPHBIX YCTHBIX YHPaXHEHUH, MPUMEHEHHE
TpEHAXEPA YCTHOTO CUECTA, YTO AKTUBU3HUPYCT MBICIIUTCIBHYIO ACATCIBHOCTh YJAIIUXCA, pa3BUBACT BBIYUCINUTCIIBHBIC HABBIKH, TAaK
KaK IMO3BOJIACT OCYHICCTBUTH HHOM Ioaxona K I/ISy‘IaeMOﬁ TEMC.

Vcnonp30BaHNe KOMOBIOTEPHBIX TEXHOJOTHH B MPENOJaBAHUN MaTEMATHKH MO3BOJISIET HEPEPHIBHO MEHATH (OpPMBI paboThHI Ha
YPOKE, IMMOCTOAHHO YE€PEA0OBATHE YCTHBIC U MMCHbMCHHBIC YIIPAXHCHUA, OCYIIECTBIIATE PA3HBIC MOJAXOAbBI K PCIICHUIO MATEMATHYICCKUX
3a7ad, a 3TO TMOCTOSIHHO CO3JaeT M IOJACPKUBACT MHTEIUIEKTYAIbHOE HAMpSOIKEHHE ydaluxcs, (GOPpMHPYET y HHX YCTOWYHMBBINA
HHTEpeC K U3YyYEHMIO JAHHOTO MpeaMETa.

B xoze peanuzanuu JaHHOI NMPOTrpaMMbl MPEIYCMOTPEHBI CIIEAYIONIHE BHIBI M (DOPMBI KOHTPOJISI: CAMOCTOSITEIbHBIE PabOTHI,
TECTUPOBAaHUE, MATEMAaTHYECKUE JUKTAHThI, KOHTPOJIbHBIE PAOOTHI

IJIAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA KYPCA TEOMETPUU 9 KIIACCA

B xone mpernonaBaHus reomerpuu, paboTel Haja (opmupoBaHHEM Yy OOy4aloUIMXcs 3HAHMH W yMEHHMH ciemyer oOparuath
BHUMaHHE Ha TO, YTOObI OHM OBJAJICBAJIM YMEHHUSIMH OOIIEy4eOHOro XapakTepa, pa3sHOOOpa3HBIMU crioco0amMy AEsSTEIbHOCTH,
NIPUOOPETANN OTBIT:
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® [UIAHUPOBAHHS U OCYIIECTBIICHHUS aNTOPUTMHYCCKOW ICATEIBHOCTH, BBHIIIOJHECHHUS 3aJaHHBIX M KOHCTPYHPOBAaHUS HOBBIX
aJITOPUTMOB;

® pemeHHs Pa3HOOOPAa3HBIX KJIACCOB 3aJad M3 PasIMYHBIX pa3felioB Kypca, B TOM YHCIE 3a1ad, TPEOYIOUINX MOUCKa IIyTH U
croco0O0B peIIeHHS;

® WCCIICOBAaTENBCKONW NESATEIBHOCTH, pPAa3BUTHS HWACH, TMPOBEACHUS OKCIEPHUMEHTOB, O0O0OOUICHNS, TOCTAHOBKHA U
(hopMyIHpOBaHNS HOBBIX 33124,

® SCHOTO, TOYHOTO, TPAMOTHOTO W3JIOKEHMS CBOMX MBICIICH B YCTHOW M IHUCHMEHHOW pPEYM, HCIOJIB30BAHUS PAa3INIHBIX
SI3BIKOB MATEMAaTHKHU (CIIOBECHOTO, CHMBOJHYECKOr0, rpa)uueckoro), CBOOOTHOrO Mepexoja C OJHOTO s3bIKA Ha JPYrow Juis
WLTIOCTPAIMH, HHTEPIIPETAIMH, apTYMCHTAIIUH U JI0KA3aTCIIbCTBA;

® [IPOBEJCHUS TOKA3aTEIbHBIX PACCYXKICHUM, apryMEHTAIIUH, BBIIBUKCHUS TUIIOTE3 K UX 0OOCHOBAHHS,

® [IOWCKa, CHCTEMATH3alliy, aHalIu3a U Kiaccupukanuu wHGOpPMAIMU, MCIOJL30BaHHUS Pa3HOOOPa3HBIX WH(POPMAIMOHHBIX
HCTOYHUKOB, BKIIFOYAsi YUCOHYIO M CIIPABOYHYIO JINTEPATYPY, COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH.

Haznaonan zeomempusn

Yuawuiica nayuumes:

® pacro3HaBaTh Ha YEPTEKaxX, PUCYHKaX, MOACIAX W B OKPYKAIOIIEM MHpE IUIOCKHE W IMPOCTPAHCTBEHHBIE T€OMETPHUECKUE
¢urypsr (Touka, mpsiMasi, OTPE30K, JIy4, YToJ, TPEyTrOIbHHUK, OKPY>KHOCTB, IIap, cdepa, mapauleleuIe 1, THpaMuIa U ap.).

Yuawuiica nonyuum sozmoodichocmo:

® YIIIyOWTH M Pa3BUTH MPEICTABICHUSA O IPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYpax.

T'eomempuueckue guzypoi

Yuawuiica nayuumes.:

® T0JBH30BATHCS SI3BIKOM M€OMETPHH JUISI OTTUCAHUS MIPEAMETOB OKPY>KAIOIIEro MUPa U UX B3aUMHOTO PACTIOJI0XKEHHUS;

® pacro3HaBaTh U U300paKkaTh HA YEPTEKAX M PUCYHKAX reoOMeTpHUeckre GUTYPhI U MX KOHDUTYpaIUy;

e HAXOAHUTH 3HAYCHHA JUIMH JTUHEHHEIX 31€MEHTOB (DUTYp M HX OTHOIIEHMS, TPadyCHYI0 Mepy yrios oT 0 mo 180", mpumenss
OTIpEICIICHHs, CBOICTBA U MPU3HAKK (DUTYD U MX 3JIEMEHTOB, OTHOIICHUS (QUTyp (PaBEHCTBO);

e pemaTh 3aJadd Ha JIOKa3aTEeIBCTBO, OMHPAsCh HAa M3YYCHHBIC CBOMCTBA (QUTYp M OTHOIICHWH MEXIY HHUMH M TPUMEHSSA
H3yYeHHBIC METOJIBI JOKA3aTEIIBCTB;

® pemaTh HECIOXKHBIC 3a/1a4H Ha TOCTPOSHHE, IIPUMEHSISI OCHOBHBIC aITOPUTMBI MTOCTPOSHHS C TIOMOIIBIO TUPKYIIS U INHEHK,

® pemaTh MpoCTeHIINe TIaHNMETPUICCKIE 3aa4ll B IPOCTPAHCTBE.

Yuawuiica nonyuum so3modicnocmo:

e OBIQJIETh METOJAMH pPEIIeHUs 3a/Ja4 Ha BBIYUCICHHUS W J0Ka3aTelbCTBA: METOJAOM OT MPOTHBHOTO, METOJOM Mepebopa
BapUaHTOB, METOJIOM F€OMETPHUUECKUX MECT TOUEK;

e mpuoOpecTH OMBIT MPUMEHEHUS alreOpanvecKkoro anmapara Ipyu peleHud rTeOMeTPUIECKIX 3a]1aY;

® OBIAJETh TPAAUIIMOHHOW CXEMOW pEelIeHUs 33134 Ha MOCTPOCHHUE C MOMOIIBIO0 IUPKYIS U JIMHEHKH: aHallu3, MOCTPOCHHE,
JI0Ka3aTeIbCTBO U UCCIICIOBAHHUE;

® pHOOPECTH OMBIT HCCIIEJOBAHUS CBOMCTB IUIAHUMETPHYCCKUX (PUTYP C MOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.

H3mepenue 2eomempuueckux eiudun

Yuawuiica nayuumes:

® WCIOJB30BaTh CBOWCTBA M3MEPEHUS UIMH U YIIIOB MIPH PEIICHUN 33/1a9 Ha HaXOXKACHUE JITMHBI OTPEe3Ka U TPaTyCHONH MEpHI
yria;

® BEIYUCIIATH JUTHHBI THHEHHBIX AJIEMEHTOB TPEYTOJIEHUKOB H UX YTIIEI,

®  BBIUHCIIATH MIEPUMETPhI TPEYTOJIbHUKOB;

e pemiath NPaKTUYECKUE 3aJa4M, CBSI3aHHBIC C HAXOXJICHHEM T€OMETPUYECKUX BEIWYHUH (MCMOJB3YysS MPU HEOOXOIUMOCTH
CITPABOYHUKHU U TEXHUYECKHE CPEICTBA).

Yuawuiica nonyuum 603modichocms.

e mpuoOpecTH OMbITa MPUMEHEHUS aNreOpandecKoro anmnapara Ipu penieHny 3aJad Ha BEIYHCIICHHUE.

B pe3yabrare udy4eHusi y4eHHMK J10JIKEeH

Ob6nadamos 6a306bIMuU KOMNEMEHYUAMU .

® WCIOJB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTHYCCKOW NEATCIHHOCTH U MOBCEIHEBHOW JKU3HU JUIS: TIOCTPOCHUS
U UCCIICJOBAaHHUS MAaTEMAaTHYCCKUX MOJEJCH, ONMMCAHHS W PEIICHWS MPHUKIAIHBIX 3a]ad, 3a7ad W3 CMEXKHBIX IUCIMIUINH, JUIS
BBITIOJTHEHHUSI U CAMOCTOSITEIILHOTO COCTABICHHUS AJTOPUTMUYCCKUX MPEANUCAHUNA M MHCTPYKIUH HA MaTeMaTHYECKOM MarepHalie;
JUTS COBEPIIICHCTBOBAHMS HABBIKOB TI0 MCIIOJIF30BAHHIO CIIPABOYHOI'O MaTepHaia U MPOCTEHIIX BRIYUCIUTEIBHBIX YCTPOUCTB.

Oobnadams KiouesbimMu KOMHEMEeHUUAMU.

o Unughopmayuonno-mexmonocuveckumu: yMeTh TIPU TOMOINM peajbHBIX OOBEKTOB W HWH(POPMAIIMOHHBIX TEXHOJIOTHHA
CaMOCTOSITENIBHO MCKaTh, OTOMPATh, aHAIM3UPOBATh U COXPAHATH WHGOPMAIUIO TIO 33J]aHHOW TeMe, WHTETPUPOBATh €€ B JIMIHBIN
OTIBIT; YMETh MPEJICTABIATH MaTepHall C TTIOMOIIBIO TBOPUYECKHUX PaboT, pedepaToB, CPEACTB MPE3SHTAINH;, YMETh 3aJaBaTh U OTBEYATh
Ha BOTIPOCHI TI0 U3y94aeMbIM TeMaM C TIOHUMAaHUEM | 110 CYIIECTBY.

o  KommyHuxamusHvoiMu: yMeTh pabOTaTh B TPYIIE: CIYIIaTh M CIBIIIATH JIPYTUX, CYUTATHCS C YY)KUM MHCHHEM U
apryMEHTHPOBAHO OTCTaWBaTh CBOE, OPraHU3OBHIBATH COBMECTHYH) pa0OTy Ha OCHOBE B3aUMOIOMOINU U YBAXKCHHUS, YMETh
00OMeHMBaThCs MH(OpPMAIME MO TeMaM; IPOBOAMTH JOKA3aTCIbHBIC PACCYKICHHS, JIOTHYECKOC OOOCHOBAaHHE BBIBOJOB, YMETh
pa3nuyath JOKAa3aHHBIC W HEIOKA3aHHBIC YTBEPXKICHHS, PAa3BUBaTh Y YYAIIHUXCS TOYHYIO, SKOHOMHYIO U MH()OPMATHBHYIO PEYb,
YMEHHUE OTOMPATh HANOOJIee MOXOIAIINE I3bIKOBBIC (B YACTHOCTH, CHMBOJIMUCCKUE, TPAUICCKUC) CPEICTBA.

o  VyebOHo-nosnaeamenvHolMu: yMETh IUIAHAPOBATh YYEOHYIO JICATCNIBHOCTH. CaMOCTOSTCIBHO M MOTHBHPOBAaHHO
OpPraHW30BBIBATH CBOIO TIO3HABATEIHHYIO JAESATCILHOCTh — CTABUTH 1IENb, ONIPENEIATh 3a0a9 U €€ TOCTIKEHUS; COBEPIICHCTBOBATD
HaBBIKM OpTaHW3aIliU Y4eOHOH ACSITENLHOCTH: OpraHu3anys pabodero mMecra, peknuMa paboThl; pa3BUBATh HABBIKH MBICIUTEIILHOMN
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JIESITEIbHOCTH: YMEHHUE BBIJCIATH [JIABHOE, aHANN3 M CUHTE3, Kiaccuukaius, 0000meHHe, IOTHYECKOe TOCTPOCHHUE OTBETA, PEUH,
(¢bopMynHpOBaHUC BBIBOJOB, PCIICHUC 3a/a4y;, CO3[aTh OCHOBY JJIS OCMBICIMBAHUS CBOMX JCWUCTBHUI: OpraHW3amus caMo- H
B3aHMOKOHTPOIIS, pe()IIeKCHBHBIA aHAJIH3.

Oobnadams cneyuanbHbIMU KOMREMEHYUAMU.

e YMEHHSMH M HaBBIKAMH IOCTPOCHHS W HCCIICIOBAHMS MATEMaTHYECKMX MOJENEH UIT ONMHMCAHUSA M PELICHUS MPHUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX TUCIHATIINH,

e HaBBIKAMU BBIIIONHEHHS ¥ CAMOCTOSATEIFHOTO COCTABIICHHUSI AJITOPUTMUYECKHX TPEANUACAHUNA H WHCTPYKIWUH Ha
MaTEMAaTHUYCCKOM MaTepuaie; BBIMONHCHHS  PAcu€TOB MPAKTHUYECKOTO XapaKTepa; HMCIOJIb30BaHMS MaTeMaTHIecKux (GopMyn u
CaMOCTOSTENILHOT'O COCTaBJICHUs (POPMYJT Ha OCHOBE 00OOIIICHUS YACTHBIX CITyYacB M IKCIICPUMECHTA.

Pewamyp cnedyroujue Hcu3HeHHO-nPaKmuiecKue 3a0aiu.

CaMOCTOSTEIIFHO MPUOOPETATh U MPUMECHSTH 3HAHUS B PA3JIMYHBIX CUTYAIIHAX;

pa0oTaTh B rpymIax, apryMeHTHPOBATh U OTCTAUBATh CBOIO TOUKY 3PCHUS, YMETh CIIyIIATh JPYTUX;
U3BJICKATh y4eOHYIO HH(POPMAIIHIO HA OCHOBE COMIOCTABUTEIBHOTO aHATN3a 00BEKTOB;

TIOJIF30BATHCS MIPEIMETHBIM YKa3aTelleM, SHIUKIIOTIEANEH 1 CIIPaBOYHUKOM ISl HAXOXKICHHUS HH(POPMAIIHH;
CaMOCTOSITENIFHO AEUCTBOBATh B CUTYAIIMH HEOIIPEASIICHHOCTH NIPH PEIICHUH aKTYyalbHBIX U HIX IIPOOIIeM;
BBICTpPAaWBaHUs apTyMEHTAINU TIPH T0Ka3aTeIbCTBE;

® pacro3HABAHUS JIOTHICCKA HEKOPPEKTHBIX PacCyKICHUN.

YCIOBHBIE ObO3HAYEHHUA

Tun ypoka DopMa KOHTPOJIS
YOHM — ypok 03HaKOMJIEHHS C HOBBIM MaTE€pHaJIOM MJI — MaTeMaTU4eCcKUil TUKTaHT
Y3UM — ypok 3aKperuieHns N3y9eHHOTO MaTepuaa CP — camocrosTenpHas pabota
VYII3Y — ypok IpUMEHEeHUs! 3HaHUH U YMEHUH CPCY — camocTosTenbHas paboTa ¢ y4eOHUKOM
YOC3 — ypok 000011IeHNsI 1 CUCTEMATH3AIMN 3HAHUHT ITP — mpaktudeckas pabora
YK3V — ypok KOHTpOJIsl 3HAHUH U YMEHUH T — tecroBas paboTa
KY — koMOMHUpPOBaHHBIA YPOK KP — xoHTponbHas padbora

JIIP — nuddepenimpoBanHas mpoBepoyHas paboTta

WPK — nnauBuayanpHas padoTa 1o KapTo4ykaM

JCP — nuddepeHunpoBaHHas caMOCTOSITeIbHAs paboTa

WPJ1 — unuBuayanbHas padoTa y JOCKU

N3 — unauBuayanpHbIE 3aJaHUS

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
YpokoB eeomempus

(npezamer)
Knaccer: 9 knacc
Yuurenn: bBakuna Jlrwbosv Huxonaesna
KomudectBo yacoB 3a rox: Bcero 68 wacos  , B Hemenro 2 uaca
[T1aHOBBIX KOHTPOJBHEIX pa0boOT: 6, CAMOCTOSITENBHBIX, MPAKTHIECKUX padoT, TecToB: 15

[TmaHUpOBaHME COCTABIICHO Ha OCHOBE [Ipocpammbl 0OuieobpasosamenvHulx yupescdenuii: ceomempusi 7—9kn. /Cocm. bypmucmposa
T.A.— M: Ilpocsewenue, 2008/, pekomendosara Munucmepcmeom obpaszosanus Poccuiickoii Dedepayuu, 8 cOomeemcmauu ¢
hedepanbHblM KOMNOHEHMOM 20CYOAPCMBEHHO20 00PA308AMENbHO20 CAHOAPMA NO NPEeOMenmy MAmemMamuKd, nPUMepHoil
NPOSPAMMOI cpedne20 (0CHO8H020) 0Oue20 0OpPa308aHus
Vueouuk eomempus, 7-9: Yuebuux onn obueobpazosamenvhuix yupescdenutl /J1.C. Amanacan, B.®@.bymyzos, C.b. Kadomues u
op. — M.. Ilpoceewenue, 2013/

Ilpumepnoe naanuposanue yuebHozo mamepuana no 2eomempuu 8 9 Knacce

Buant aTa npoBeaeHus
Ne Ne Conep:xanue yueoHoro |Koamuectso Tam vpoka CaMOCTOﬂI"l[‘eJ'll)HOﬁ KonTtpoabubie A POBeA
YPOKa | IMyHKTa MaTepuajia qacoB yp paﬁOTLl IUIaHUpyeMast daxTHUecKas
padoThI
TIOBTOPEHHUSA U
1.2 |lloemopenue 2y oGoGmeHTS T 6,8.09
I'nasa IX. Bexkmopul 8u 2 1
H3Y4YCHHUSI HOBOTO
3,4 | 76-78 |[loHATHE BEKTOPA 2 g‘;";f’eprgf;:"'; TP, CPCY 13,15.09
H3Y4YECHHOTO
Cnoxxenue u
56 79 - 82 2 KOMOWHHPOBaHHbIN I1P, U3 20,22.09
BBIYUTAHUE BEKTOPOB
VYMHOKEHHE BEKTOpA H3y4YEHUs] HOBOTO
y
Ha gncio. [Ipumenenue Mareprana u
7,8 83 -85 p 2 3aKpeIUICHHUSI IIP, JICP 27,29.09
BEKTOPOB K PEIIEHUIO V3YHUCHHOTO,
3a1ay KOMOHMHUPOBAHHBII
TIOBTOPCHUA U
9 Peurenue 3anau 1 oGoGmeHTS cP3 4.10
10 KOHmprletlﬂ pa60ma 1 koHTpons 3YH KP 6.10
Nel. Bexmoput yHammxes I
I'naBa X. Memoo koopounam 10u 3 1
11,12 | 86,87 KOOp,I[I/IHaTLI BEKTOpa 2 KOMOMHUPOBAHHBII u3 11,13.10
v H3Y4YCHHUS HOBOTO
13,14 | 88,89 HpOCTeI/IIHI/Ie 3aJ1auu B 2 MaTepuata u CP 18,20.10
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KOOpHI/IHaTaX 3aKpEIICHUSA
H3YYECHHOT'O
YpaBHeHUS
15-17 | 90-92 p o 3 KOMOHHUPOBAHHbII JICP 25.10, 8,10.11
OKpY>KHOCTH U MPSAMOK
TIOBTOPEHUA U
18,19 Pemenne 3amau 2 0BG P 15,17.11
2 KOHmPOJlea}l paﬁoma 1 koHTpons 3YH KP 22.11
No2. Memoo koopounam yHammxes I
I'naBa X|. Coomnowenusn mescoy
CMOPOHAMU U Y21aMU 114 2 1
mpeyzonvnuka. Ckanaproe
npou3eedeHue 6eKmopos
U3y4YCHUS HOBOTO
WHYC, KOCHH
21,22 | 93-95 Cunyc, kocunyc, 2 MaTepuaa u CPCY, JICP 24,29.11
TaHFeHC yrna 3aKpeIIICHUSA
M3Y4YEHHOI0
U3y4YCHUS HOBOTO
CooTrHomenus MexXIy watepuaa u
23 -27 | 96 - 100 CTOpOHAMHU M yrjilaMu 5 3aKpeIIeHUs JI1P 1,6,8,13,15.12
TPEYroJIbHAKA KOM%?:;::}S::}’{LH‘;I
CkansipHoe
28,29 | 101-104 TIpOU3BEACHUEC 2 KOMOWHHPOBaHHbIN TP 20,22,27.12
BEKTOPOB
3aKpEIJICHHUS,
30 Pemenue 3anau 1 TIOBTOPEHHS U CPCY 10,12.01
00001eHHs
Konmponsvnas paooma
2 .N.b3 Coomnoutenus mexicoy 1 xontposst 3YH KP 17.01
Cmoponamu u y2namu y'-lal].ll/lXCX
mpey2o01bHUKa. Cxajmpnne
npomaebeuue B8EKmMopoe
Taasa XI|. [nuna oxpyscnocmu u 124 3 1
naouwas Kpyza
U3Yy4YCHUsI HOBOTO
IIpaBunbHBIC Mareprana u
32-35 (105 - 109 p 4 3aKpeIUICHUs. CP 19,24,26,31.01
MHOTOYT'OJIBHUKH W3yHEHHOTO,
KOMOMHHPOBAHHBII
JIMHA OKPY>KHOCTH U
36-39(110-112 I[ py 4 KOMOMHUPOBAHHBIN ML 2,7,9,14.02
IJIOIIAb Kpyra
3aKpEIJICHHUS,
40— 42 Pemenne 3amau 3 [OBTOPEHHS U M 16,21,28.02
00001eHHs
Konmponvnas paboma corpons 3YH
43 Nod. Jnuna oxpyscnocmu u 1 yYaImxcs Kp 0103
naowaos Kpyza
TCaasa XIII. Jeuorcenusn 8u 2 1
44 — 46 (113 - 115|[ToHsITHE NBUKECHUA 3 KOMOMHMPOBAHHBINA TP 6,13,15.03
pis p
TlapamrenpHBIH
47 - 49 | 116,117 p 3 KOMOMHUPOBAHHBII TP 20,22.03, 3.04
TIEPEHOC U MIOBOPOT
50 Pemenue 3agau 1 3aKperUieHns u3 5.04
5 Konmponsvnas paooma 1 koutpousi 3YH Kp oy
No5. Heusicenun yHamuxes .
I'nasa XI1V. Hauanonusle ceedenus 6u
u3 cmepeomempuu
52-54 MHOI‘Ol"paHHI/IKI/I 3 KOMOWHHPOBaHHbIN JI1P 12,17,19.04
Tena u NOBEPXHOCTH
55 -57 € OBEPXHOC 3 KOMOWHHPOBaHHbIN JI1P 24,26.04, 3.05
BpallleHus
58,59 |06 axcuomax nianumempuu 2y KOMOHHUPOBAHHBIE 8,10.05
Iloemopenue. Pewenue 3adau. YPOKHGH%BTOI’@HW
1 00001eHNs 15.05 — 24.05;
6068 | Konmpononas paboma Ne6 9y I T, CP, TP 1 52,05
(umozosa;l) 3VH ywamuxcs
HTOIo 68 6
TPEBOBAHHUS K YPOBHIO ITIOJI'OTOBKU BBIITYCKHUKOB
B pe3ynomame usyuenus Kypca yueHuK 00J1)cen
3HATH/MOHMMATH

® OCHOBHBIC TIOHATHS U ONPEACTICHNS TeOMETPHUIECKUX (HUTYp II0 IPOrpamMMme;

® QOpMyITHPOBKH OCHOBHBIX TEOPEM H UX CIICICTBUI;

H€06XO,HI/IMI)I€ AJIs1 OCBOCHUS MEPCUUCIICHHBIX HUXKC yMeHHfI.

ITomumo YKa3aHHBIX B JaHHOM pasjaciie 3HaHPII>1, B Tpe6OBaHI/I$I K YPOBHIO MNOATOTOBKH BKJIHOYAIOTCA

TAaKXKXC 3HaHUs,
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® CYIIECTBO MOHATHS MAaTEMaTHIECKOTO JOKa3aTeIbCTBA; IPAMEPHI T0Ka3aTebCTB;
® CYIIECTBO TIOHATHS AITOPUTMA; IPIMEPHI aJITOPUTMOB;

® KakuM 00pa3oM TEOMETpHsS BO3HHKJIA W3 TPAKTUYECKUX 3agad 3EMIIEMEpHS;
YTBEPXKICHUH O HUX, BaXKHBIX JUIS IPAKTUKHY;

MPUMEPBl TEOMETPUYECKHX OOBEKTOB M

® CMBICJI MACaJIN3alnH, HOSBOHHIOHIeﬁ pemaTth 3axavun peaHBHOﬁ HCﬁCTBHTeHLHOCTH MATEMaTHICCKUMHU METOAAMHU, ITPUMEPBL
OIHI/I6OK, BO3HUKAIOIIUX MPH UACATIN3AIUN

IT'EOMETPUA

yMeThb

® [10J1b30BaThCS SI3bIKOM I€OMETPHUU U1l OIIUCAHMSI IPEAMETOB OKPYIKAIOLIETO MUPA;

® PacIo3HaBaTh reOMETPUIECKUe QUTYphI, pa3IMYaTh UX B3aUMHOE PACIIOJIOKECHUE;

® 1300pakaTh reOMeTpUUECKHe (PUI'YPBI; BBIIOJIHATH YEPTEXKH 110 YCIOBHIO 33]1a4; OCYIIECTBISTh IPeo0pa3oBaHus GUTyp;

® pacIo3HaBaTh Ha YePTekKax, MOJEIIX U B OKpy Karolel 00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TEJIa, N300pakaTh HX;

® B [IPOCTEHUINNX CIy4YasiX CTPOUTH CEUECHUS U Pa3BEPTKU IPOCTPAHCTBEHHBIX TEI,;

® [IPOBOJUTH OIIEPALMM HaJl BEKTOPAaMU, BBIYUCIIATD JUIMHY U KOOPAUHATBL BEKTOPA, YIOJl MEXAY BEKTOPAMHU;

® BEIUHCIIATh 3HAYCHUS] TEOMETPHUUCCKUX BEJIMYMH (JUIMH, YIJIOB, IUIOMAAeH, 00beMOB), B TOM yncie: s yrinos ot 0 mo 180°
OIPEENsATh 3HAYCHUS] TPUTOHOMETPUUECKUX (YHKIMH 10 3aJaHHBIM 3HaYCHUSIM YIJIOB; HAXOAWTh 3HAYEHHs TPUTOHOMETPUUECKHX
(GYHKIMH TI0 3HAYEHUIO OJHOM M3 HHMX, HAXOJUTh CTOPOHBI, YIJIbl U IUIOMIAH TPEYTOJbHUKOB, JAJIHHBI JIOMaHbIX, IyI' OKPY>KHOCTH,
IUIOLIAIeH OCHOBHBIX T€OMETPHYECKUX GUTYp U PUTYp, COCTABICHHBIX U3 HUX;

® peniath FeOMETPUYECKHE 3aladyd, ONHMpascCh Ha H3Y4YECHHBIE CBOMCTBA (UTYp M OTHOIIGHHH MEXIy HUMH, NPHUMEHSS
JIOTIOJTHUTEJBbHBIE TIOCTPOCHUSI, alITeOpanvecKuii U TPUrOHOMETPUYECKHI armapar, HJeu CHMMETPHH;

® [IPOBOAUTH TO0KA3aTCIIbHBIC PACCYKICHMA IIPU PCIICHHUN 3a/1a4, UCIIOJb3Yys U3BECTHBIC TCOPEMBI, 06Hapy)KI/IBaSI BO3MOXHOCTH

JUIA UX UCITOJIB30BAHMUA,

® peiaThb HpOCTeﬁIHPIC IJIAHUMCTPUICCKUC 3a/1a49U B IPOCTPAHCTBE;
HCIOJIB30BATH npnoﬁpeTeHm,Ie 3HAHUS U YMEHUS B l'[paKTH‘leCKOﬁ JIeITeJIbHOCTH M MOBCETHEBHOM KU3HM 1JI5.

® OITMCaHMuA PEAIbHBIX CI/ITyaI_[I/Iﬁ Ha S3bIKC T'COMCTPUU;

® PacYeToB, BKIOYAIOIINX POCTEHIINE TPUTOHOMETPHUIECKHE (OPMYJIBI;

® PCIICHUS TCOMETPUYCCKHUX 3a7a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU,

® pelIeHUs] NPaKTHYECKUX 3a/lad, CBA3aHHBIX C HAXOXJCHHEM T'€OMETPHUYECKHX BEIMYMH (MCHONb3Ysl NPHU HEOOXOAMMOCTH
CIPAaBOYHHUKHU M TEXHUUECKUE CPE/ICTBA);

® [TOCTPOEHHI T€OMETPUIECKUMH HHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, IIUPKYJIb, TPAHCIIOPTHUP).

MartepuanbHO-TeXHHYECKOE 00ecreyeHue

1. IupakTudeckuii MaTepuas:
»  MHIMBUJAYyaJbHbIC KApPTOYKHU 110 BCEM TEMaM YueOHOTro Kypca;
> KapTO‘{KI/I 11 HpOBe,I[CHI/ISI CaMOCTOATCIIBHBIX pa60T;
»  KapTOYKH JUISA MPOBEIEHHS KOHTPOJIBHBIX PadoT;
> KapTO‘{KI/I 11 HpOBe,I[CHI/ISI 3a4YCTHBIX ypOKOB.

KoHnTtpoabHble padoThl

CamocTosiTeJibHbIe pa0oThI

Temarnueckue TeCThbl

Ne 1 BekTopsl

Ne 2 Metoa koopAHHAT

Ne 3 CooTHolieHHe MeXIY
CTOPOHAMH U yTJIaMH
TpeyronsHuKa. CKaJIsipHOE
MPOU3BENICHNE BEKTOPOB
Ne 4 JInnHa OKpyKHOCTH U
TUIOMIAh KpyTa

No 5 nBmxeHus

Ne 6 Utorosas
KOHTPOJIbHAs paboTa

9.1 CnoxxeHre ¥ BBIYNTAHUE BEKTOPOB
9.2 YMHOXeHHEe BEKTOpa Ha YHCII0

10.1 KoopauHatsl BeKTOpa

10.2 TIpocreiimive 3a1a9u B KOOPAMHATAX
10.3 YpaBHeHHs OKPYKHOCTH U MIPSIMON
11.1 CooTHOIIEHUST MEX Ty CTOPOHAMH U YTJIAMHU TPEYTrOJIbHUKA
11.2 CkansipHoe IpOU3BeIeHHE BEKTOPOB
12.1 INpaBuibHBIE MHOTOYTOJBHUKH

12.2 [TnuHa OKpy»KHOCTH

12.3 Ilnomans kpyra

13.1 OceBas u 1ieHTpasbHAsT CHMMETPUS
13.2 IMapasutespHbIH EpEeHOC ¥ TOBOPOT

Tect 1 [ToBTOpEeHHE Kypca
reoMeTpun 7 — 8 KiaccoB

Tect 2 UTorosoe noBTopeHue
Kypca reomeTpuu 7 — 9 kaccoB
(2gaca)

2. OﬁOpyHOBaHI/Ie: KOMIIBIOTEP, IKPaH, MYJIbTUMEUIHBIN IPOEKTOP, INHEIKA, TPAHCTIOPTUP, TPEYTONBHUK, LIUPKYJIb,
CUTHANbHBIE KAPTOUKH JJIS1 YCTHOHM pabOTHI.

3. Harasgabli MaTepHuaJl: Tabauibl, Ipe3eHTalUy, HHTEPaKTUBHAS 10CKA, y4eOHbIe JUCKH, TEOMETPUUECKUE (DUTYpBI

u Tcia.
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YYEBHO-METOJJAYECKHUA KOMILJIEKT

OCHOBHASA YYEBHO-METOJIUYECKAS INTEPATYPA
Aranacsu JI.C., Byry3os B.®., Kagomnes C.b., [To3usk O.I'., Oquna U.U. T'eomerpus. 7 — 9 xiaccel: Y4eOHUK s

obmeobpa3oBatenbHBIX yapexkaenuii. M.: [Ipocsemenwue, 2009

2.

2008

1.
2.

IIporpammsl 06meobpa3oBaTebHBIX yupexaeHuit: reomerpus 7 — 9 xmacesl /Coct. Bypmucrposa T.A.— M: [Ipocsemenue,

JOINOJTHUTEJBHASA YYHEBHO-METOJUYECKAS JINTEPATYPA

3uB B.I'., Meiinep B.M., baxanckuii B.®. 3agauu no reomerpuu juia 7 — 11 knaccos. M.: IIpocsemienue, 2004
Aranacan JI.C., Byry3oB B.®, I'mazkoB lO.A., Hekpacos B.b., IOquna .M. N3yuenue reomerpuu B 7 — 9 kiaccax:

Meroauyeckue peKoMeHAauu K yueoHnky. Kaura gt yuurens. M.: [Ipocsemenue, 2003

No ok ow

CoNoOR~LNE

3uB B.I'., Meiinep B.M. Jlunaktuueckue Matepuaisl o reometpuu ans 9 kinacca. M.: [lpocsemienue, 2004
AnrteraoB I[1.U. Teometpus, 7 — 9 ximaccer. Tectsl: YuebHO-MeToammuecKoe nocodue. M.: Ipoda, 2000
HayuHo-TeopeTnueckuii 1 METOAMYECKUH XKypHaI «MaTeMaTHKa B IIKOJIE

ExenenenpHOe yaeOHO-MeTOIMIECKOE PHUIIOKEHNE K ra3zeTe «[lepBoe ceHTs0psa» MartemaTika
TaBpmioBa H.®. [Toypounsie pa3zpaboTku mo reomeTpuin. 9 kmace. M.: BAKO, 2009

HHTEPHET-PECYPCbI

Tectuposanue online: 5 — 11 kmaccer: http://www.kokch/kts.ru/cdo

[Megarormyeckast MacTepckas, ypoku B HTepHeT 1 MHOTOE Apyroe: http://teacyer.fio.ru
HoBsle TexHosoruu B o6pasosanuu: http://www.edu.sekna.ru/main

IyreBoauTens «B Mupe HayKm» JJIsl IIKOIBHUKOB: http://www.uic.ssu.samara.ru/-nauka
Maremaruueckue stroasl: hitp://www.etudes.ru

MunuctepcTBo 0bpazoBanus PD: http://www.ed.gov.ru/ ; http://www.edu.ru

CeTtpb TBOpUeckux yuureneii: http://it-n.ru/communities.aspx?cat _no=4510&tmpl=com
Merasuuuknoneaust Kupnna u Medoaust: http://mega.km.ru

Caiitel «QHumKIonequin»: http://www.rubricon.ru/; http://www.encyclopedia.ru

10 Caiit 1u1st camoobpasoBanus u online Tectuposanust: http://uztest.ru/
11. Enunas xoyutekims nudpoBbix 006pa3oBaTensHbIX pecypcos: http://school-collection.edu.ru/
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