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IHosicHuTe/IbHAS 3aIUCKA.
OBnajsieHue ydallUMHUCS CUCTEMOW TeOMEeTPUYECKUX 3HAHUW U yMEHHH HeoOXOAMMO B MOBCEIHEBHOI
JKU3HU JJIS1 M3YYCHUS] CMEKHBIX TUCIIMIUIMH U MPOJIODKEHHS 00pa30BaHusl.

IIpakTHyeckas 3HAYMMOCTh IIIKOJBHOTO Kypca reOMETpUH O0YCIOBIIeHa TEM, U4TO €€ OOBEKTOM SIBISIOTCS
MPOCTPAHCTBEHHBIC (POPMBI M KOJUUCCTBECHHBIC OTHOIICHUS JICHCTBUTEILHOTO Mupa. [ 'eoMeTpryeckast moAroToBKa
HeoOXorMa JUTsl TOHUMAHUS TIPUHITAIIOB YCTPOWCTBA M MCIIONB30BAHUS COBPEMEHHOW TEXHHUKH, BOCIIPUSTHS HAYIHBIX
W TEXHHYECKUX TOHATHH U naeil. MaTemaTnka sSBIAETCS S3BIKOM HayKH M TeXHUKA. C €€ MOMOIIBI0 MOJICIHPYIOTCS 1
W3YYaIOTCS SIBIICHUS U IIPOLIECCHI, POMCXOISINE B IPHPOLIE.

Tl'eoMeTpust sBISICTCS OJHAM W3 OMOPHBIX TMPEIMETOB OCHOBHOWM MIKOJBI: OHA OOECHEYMBACT M3YUYCHHUE IPYTUX
JUCIIUIUIAH. B miepByro odepens 3TO OTHOCHTCS K IMPEIMeTaM eCTEeCTBEHHOHAYYHOTO ITHKIIA, B YACTHOCTH K (hH3HKE.
Pa3BuTHE JTIOTMYECKOTO MBIIUICHUS YYAIAXCS TPH 00YYCHUH T€OMETPUH CIIOCOOCTBYET TAKXKE YCBOCHHIO MPEIMETOB
TYMaHUTapHOTO NUKNA. [IpaKkTUYecKHe YMEHUs W HABBIKM T'€OMETPHUUYCCKOTO XapaKTepa HEOOXOIMMEI Ui TPYIOBOU
JIEATEIIBHOCTH U MPO(ECCHOHATLHOM TTOATOTOBKH IIKOJIBHUKOB.

Pa3BuTHe y yyanuxcs NpaBUIbHBIX MIPEACTABICHUN O CYIIIHOCTH U MPOUCXOKICHUHN TEOMETPHICCKHUX aOCTPaKIINiA,
COOTHOIIEHUN PEaJbHOTO M UJCAIBHOTO, XapaKTepe OTPaKEHUs] MAaTEMAaTHYeCKOW HayKO#l SBJEHUH U TMPOLIECCOB
peaIbHOTO MHpPa, MECTe TEOMETPUU B CHCTEME HAYK M POJIM MAaTEMaTUIECKOTO MOJIETUPOBAHMUS B HAYYHOM [TO3HAHUU U
B IMPaKTHKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCH, a Takke (OPMHUPOBAHUIO KAUECTB
MBIIIICHHUST, HEOOXOIMMBIX JUTS aJalTallii B COBPEMEHHOM HH(pOPMALIMOHHOM OOIIECTBE.

TpeOyst OT y4amuXcsi YMCTBEHHBIX W BOJICBBIX YCHJIMMA, KOHIICHTPAIlMd BHUMAHWS, AKTUBHOCTH pPa3BUTOTO
BOOOpaKEGHWS, TEOMETpHS pa3BHBAacT HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOWYHMBOCTH, IENIEYCTPEMIEHHOCTD,
TBOPUYECKYIO aKTHBHOCTB, CAMOCTOSTENIFHOCTh, OTBETCTBEHHOCTD, TPYIOMIO0NE, TUCIUILIHHY ¥ KPUTHIHOCTD MBIIIIICHHS )
W YMEHHE apryMCHTHPOBAaHO OTCTaWBAaTh CBOU B3TJSABI W YOSXKICHHSI, a TaKKe CIOCOOHOCTh MPHUHAMATH
CaMOCTOATENbHBIE PEIICHUSI.

['eomeTpus CYIIECTBEHHO PACHIMPSET KPYTro30p yJaluxcs, 3HAKOMsI UX ¢ MHAYKIUEH U AeayKiunei, 0600eHueM u
KOHKPETH3AIlUCH, aHAIM30M M CHHTE30M, KiacCH(UKAIMCH W CHCTeMaTH3allel, abCTparupoBaHHUECM, aHATIOTHCH.
AKTHBHOE WCIIOJIb30BaHHE 3a7ad Ha BCEX JTamax y4eOHOro Ipollecca pPa3BUBACT TBOPUYCCKUEC CIIOCOOHOCTU
IIKOJIbHUKOB.

Ipu 0OyueHUr reoMeTpru POPMUPYIOTCS YMCHHUS U HABBIKA YMCTBCHHOTO TPY/Ia — IUTAHUPOBAHUE CBOCH pabOTEHI,
TIOUCK PAIIOHATBHBIX MTyTel e€ BBINONHCHUS, KPUTHYEeCKash OLCHKA pe3yibTaToB. B mporecce oOydeHHsT TeOMETpHH
MIKOJIFHUKA JTOJDKHBI HAYYHTHCS M3JIaraTh CBOM MBICIH SICHO W HCYEPIBIBAIOINIE, JAKOHMYHO W EMKO, TpHOOpecTH
HABBIKH YETKOT0, aKKYPAaTHOTO M TPaMOTHOTO BBITIOJTHCHHUS MATEMAaTHICCKUX 3aITACCH.

Baxneiirei 3amadeli MKOIHHOTO Kypca TECOMETPHUH SIBISETCS Pa3BUTHE JIOTUYECKOTO MBIIDICHHS ydanmxcs. Camu
OOBEKTHI TEOMETPUYECCKUX YMO3AKIIOUCHHA W TPUHATHIE B TEOMETPHH MpaBWiIa HUX KOHCTPYHPOBAHHUS
CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUI OOOCHOBBIBATh M JOKAa3bIBaTh CY)KICHHS, IPUBOAUTH YETKUE OMPEICIICHUS,
Pa3BUBAIOT JIOTMYECKYIO HHTYUIIHMIO, KPATKO U HATJISITHO BCKPBIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUHN U ydaT UX
npuMeHeHn0. TeM caMbiM TeOMEeTpusl 3aHMMaeT Beyllee MecTo B (HOPMHPOBAHUHM HAYYHO-TEOPETHUECKOTO
MBIIUICHHS [ITKOJIHHHAKOB.

PackpbiBasi BHyTPEHHIOIO TApMOHHUIO MaTeMaTHKH, (GOPMHPYS MOHUMAHUE KPAacOThl U M3SIIECTBA MaTEMaTHUECKUX
pacCyKaeHHH, CrIOCOOCTBYS BOCIIPUSTHIO TEOMETPHUCSCKUX (hOPM, YCBOCHHIO MOHATHS CHMMETPHH, T€OMETPUSI BHOCHT
3HAYNTENBHBIN BKJIaJ B SCTETHYECKOE BOCHHTaHME ydamuxcs. E€ m3ydeHme pasBHBacT BOOOpa)KCHHE IIKOIHHUKOB,
CYILIECTBEHHO 00O0TAIIACT U Pa3BUBACT UX MPOCTPAHCTBCHHBIC TIPEICTABICHHS.

Konuenuusi nporpamMmmasi.

I'maBHO# Hesbio 00pa3zoBaHus SBISETCS Pa3BUTHE peOEHKA KaK KOMIIETEHTHON JIMYHOCTH Iy TEM BKIIOUYEHHUS €ro
B Pa3iIMYHbIC BUJIBI IICHHOCTHOW YEJIOBEYECKOW AESTENbHOCTH: ydeOa, MO3HaHUs, KOMMYHHKAIA, TPO(ECCHOHAIBHO-
TPYAOBOW BBIOOp, JIMYHOCTHOE CAMOPa3BHUTHE, LIEHHOCTHbIE OPUEHTAIMH, IIOMCK CMBICJIOB jXKu3HenesresnbHocTu. C
9THUX MO3UIUN 00ydeHHe paccMaTPUBAETCS KaK MPOLECC OBJAJACHUS HE TOJIBKO ONpeAeNIeHHONW CyMMOil 3HaHHUH U
CUCTEMOH COOTBECTCTBYIOIINX yMCHI/Iﬁ 1 HaBBIKOB, HO U KaK IPOHECC OBJIaJICHUA KOMIICTCHIIUAMU.

OOpazoBaHre B COBPEMEHHBIX YCIOBHSX IIPU3BAaHO OOECHEeYUTh (YHKIMOHAIBHYIO TIPaMOTHOCTh H
COLIMAJIBHYIO aJIaNTAlNI0 00YYaIOIIMXCSI Ha OCHOBE MIPUOOPETEHUSI UMM KOMIIETEHTHOCTHOTO OIIBITa B chepe ydeHus,
MO3HAHMA, IPO(ECCHOHANTBEHO-TPYJIOBOIO BBIOOpA, JIMYHOCTHOTO pa3BUTHS, LEHHOCTHBIX OpHEHTAlMH U
CMBICIIOTBOPYECTBA. DTO MPEAOIpEAeIIsIeT HallPaBICHHOCTh Liejei 00yueHus: Ha (OPMUPOBAaHUE KOMITIETEHTHON
JUYHOCTH, CIIOCOOHOW K JKM3HENEATEIBHOCTH M CaMOOIPEACICHHI0 B HMH(POPMAIMOHHOM OOIIECTBE, SICHO
TIPEJICTaBISIIONICH CBOM NOTEHIMAIbHBIE BO3MOKHOCTH, PECYpPChl U CIIOCOOBI pealM3allii BEIOPAHHOTO >KM3HEHHOTO
MyTH.

Heaun o0yyeHus: reoMeTpUH:
e  OBJAJICHHE CUCTEMON TeOMETPHUYECKIX 3HAHUI M YMEHHUH, HEOOXOIUMBIX Ul MPUMEHEHHS B
MIPAaKTUYECKOH AeSTeIHbHOCTH, H3YyICHNS CMEKHBIX JUCIUIUINH, IPOIOIDKEHNAS 00pa30BaHS;



®  UHTEIEKTYaJbHOE Pa3BUTHE, (POPMUPOBAHUE KAUECTB JINTHOCTH, HEOOXOUMBIX YEIIOBEKY IS
MOJTHOLICHHOW )KU3HHU B COBPEMEHHOM OOIIIECTBE: SICHOCTh U TOYHOCTD MBICIH, KPUTHYHOCTH MBIIUICHUS U
MHTYHINH, JJOTHIECKOE MBIIUICHHUE, JIEMEHTHI AITOPUTMHIECKON KYIbTYPBI, POCTPAHCTBEHHBIX
MPEICTaBICHUH, CIOCOOHOCTH K MPEOO0ICHUIO TPYTHOCTEH;

e (opmupoBaHKE NpeACTaBICHNI 00 HICSSIX U METOIAX MAaTEMAaTHKU KaK YHUBEPCAIBHOTO S3bIKA HAYKH U
TEXHHUKH; CPEICTBA MOJICINPOBAHUS SBJICHUH U IIPOIIECCOB;

®  BOCIHUTaHHE KYyJbTYPHI JMYHOCTH, OTHOIIEHHS K MaTeMaTHKE KaK K YaCTH 0OIIEeYeI0BEYECKOH KyIbTypHI,
MOHUMAaHHS 3HaYMMOCTH MaTEeMaTHUKH AJI HAy4YHO-TEXHUUECKOTro Iporpecca;

IIpennonaraercs peanu3oBaTh KOMIETEHTHOCTHBIH, INYHOCTHO-OPUEHTUPOBAHHBIH, NeSITeIHOCTHBIA MOIXOBI,
KOTOpBIE OTIPEJIEIISIOT 3a4a4M 00yUYCHUS:

e IpuoOpeTeHNe 3HaHWI U YMEHUI JJIsl UCTIONB30BaHUS B IPAKTUYECKOM eI TEIbHOCTH M IOBCETHEBH O
JKHU3HU;

e  OBJIAJICHHE CIIOCOOAMH MTO3HABATEIbHON, HHPOPMAIMOHHO-KOMMYHUKATUBHOHN 1 pe(IeKCHBHOM
JESATEIBHOCTH

e  OCBOCHHE ITO3HABATEIbHOM, MHPOPMAIMOHHOW, KOMMYHUKATUBHOH, pe(IIeKCHBHON KOMITETCHIINSMHY;

e  OCBOCHHE OOIIEKYIBTYPHOM, IPAKTHIECKON MAaTEeMaTHIECKOH, COIHAIbHO -THIHOCTHOH KOMIETEHIHAMH,
YTO IIPEATIONIAraeT:

- obwexyrebmypHyio komnemernmuocms (popMupoBaHUe IpeICTABICHUH 00 HIESSIX M METOAAaX MATEMATHKH,
O MaTEMATUKE KaK YHUBEPCAJIbHOM A3BIKC HAYKH, CPEACTBEC MOACINPOBAHUA SIBJICHUH U IMpoueECCOB;
(bopMupOBaHUE TIOHUMAHHUS, YTO FEOMETPUIECKUE (POPMBI SIBISIOTCS UIaTM3UPOBAaHHBIMU 00pazamMu
peasbHBIX 00BEKTOB);

- NpaKmuueckyio Mmamemamuieckyro KomnemenmHuocms (OBIaJICHUE A3bIKOM T€OMETPHUU B YCTHOH U
MUCbMEHHOM (bopMe, TCOMETPHUUCCKUMU 3HAHUAMU U YMCHUAMU, HeO6XO)II/IMI)IMI/I JJIA U3YUCHUA
IIKOJIbHBIX €CTECTBCHHO-HAYYHBIX AUCIMIUINH; OBJIAJICHNS IPAKTUIECKIMHU HABBIKAMH HCIIOIb30BAHMS
TEOMETPHUUECKUX HHCTPYMEHTOB UL H300paXeHUsI (PUTYp, HAXOXKICHNST UX PAa3MEPOB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmHocms (Pa3BUTHE JTIOTUIECKOTO MBIIIICHUS, alTOPUTMUYECKOMH
KYJIBTYPBI, IPOCTPAHCTBEHHOTO BOOOPaKEHNUS, HTYHIMH, KOTOPbIe HEOOXOIUMBI IS TPOIODKEHHS
00pa3zoBaHus U VI CAMOCTOSITEIbHON ISSITeNbHOCTH; (POPMUPOBAHIE YMEHHUS IPOBOJUTEH APTyMEHTAIIHIO
CBOCTO BI:IGOpa WM Xo4a peUICHU 3aJaur, BOCOIUTAHUEC CPCACTBAMU MATEMATHUKHU KYJIBTYPBI IUIHOCTU
yepe3 3HaKOMCTBO € HCTOpHEH FeOMETPHH, 3BOTIONHEH TeOMETPUIECKUX UAeH).

ITpuanuner orbopa cofepikaHMs CBA3aHBI C NPEEMCTBEHHOCTBIO Iieneil o0pa3oBaHMS HA Pa3IMYHBIX CTYNEHIX U
YPOBHSIX OOyYeHHs, JIOTUKOW BHYTPUIPESIMETHBIX CBS3CH, a TAaKkKe C BO3PACTHBIMU OCOOCHHOCTSMH Pa3BUTHSA
yYamuxcs.

Juunocmnasn opuenmayus 06pa3o0BaTEIHHOTO MPOIIECCA BBIABISAET IPUOPHTET BOCIIUTATEIBHBIX U PA3BUBAIOIINX
nenei 00ydeHus. CriocoOHOCTh yJamuxcst TOHAMATh IIPUYHHBI ¥ JIOTUKY Pa3BUTHSA MaTeMaTHYECKUX MPOIECCOB
OTKpBIBaET BOBMOXKHOCTb JJISI OCMBICIIEHHOTO BOCTIPHSITHSI BCETO pa3HO00pa3Hsi MUPOBO33PEHUECKIX,
COILIMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBpeMEHHOM Mupe. CrcTeMa y4eOHBIX 3aHATHH IpU3BaHa
CIOCOOCTBOBATH PA3BUTHIO JIMYHOCTHOM CaMONAECHTU(HUKAIMN, T'YMaHUTapHON KYJIbTYPBHI IIKOJILHUKOB, UX
NPHOOIIEHUIO K €CTECTBEHHO-MATEMaTHIECKON KyJIbType, MOTHBAIIMH K COLIHAIbBHOMY MTO3HAHUIO M TBOPYECTBY,
BOCIUTAHHUIO JJNYHOCTHO M OOLIIECTBEHHO BOCTPEOOBAHHBIX Ka4ECTB, B TOM YHCIIE TPAXKIaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

Jleamenbnocmuulit n00X00 OTPAXKaET CTPATETUIO COBPEMEHHON 00pa30BaTeIbHOM MOJUTUKH: HEOOXOAUMOCTh
BOCITUTAHMA YEJIOBEKa U TpakIaHNHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIlEJICHHOTO Ha
COBEpIIEHCTBOBaHMUE 3TOr0 obmiecTBa. CucTeMa ypOKOB COPHEHTHpPOBaHA HE CTOJBKO Ha Iepeady «rOTOBBIX
3HaHMI», CKOJIKO Ha (HOPMUPOBAHKIE aKTUBHOM JINUHOCTH, MOTHBUPOBAHHOM K caMO00pa3oBaHHI0, o0Jaaronieit
JOCTAaTOYHBIMU HABBIKAMHU U MCUXOJIOTHUCCKUMHU YCImMaHOBKAMHU K CaMOCTOATECIIbHOMY ITOUCKY, OT60py, aHaJIn3y u
MCIIOJIb30BaHUIO HH(OPMAIH. DTO TIOMOKET BBIITYCKHHKY a/IallTUPOBATHCS B MUPE, Iie 00beM HH(POPMALNN PacTeT B
TEOMETPUUECKOH MPOTPECCHH, T/I€ COIMAIBHAS U MTPO(ECCHOHANbHAsl YCIEITHOCTh HANPSAMYIO 3aBHCAT OT
MO3UTHBHOTO OTHOLIEHHS K HOBAIIMSM, CAMOCTOSITEIIbHOCTH MBIIUICHUS] 1 MHUIIMATUBHOCTH, OT TOTOBHOCTH
TPOSIBIISITH TBOPUYECKUH TOJIXO]I K JIeITy, HCKAaTh HECTaHJIAPTHBIE CIIOCOOBI PEIICHHUS MPO0JIeM, OT KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS C JIIOABMU.

Junaktuaeckas MOAETh 0OYIeHHUS U NeJarOTHIEeCKHe CPEACTBA OTPAXKAIOT MOJICPHU3AIIIO OCHOB YI€OHOTO
mpoI1iecca, X MePeopUESHTAINIO Ha TOCTIKEHNE KOHKPETHBIX Pe3yIbTaTOB B BHE CHOPMUPOBAHHBIX YMEHUHA U
HABBIKOB YJaIIUXCs, 0000IIEHHBIX CTIOCO00B AesITebHOCTH. DOPMUPOBAHKUE TIETOCTHBIX MPEACTABICHHUHA O
T€oOMETpUHU 6y}16T OCYIIECTBIIATHCA B XOJC TBOp‘IeCKOﬁ JACATCIbHOCTH yJalluXCAa Ha OCHOBC JIMYHOCTHOTO
OCMBICJICHUA T€COMETPUICCKUX q)aKTOB U IBJEHHUH. 0c000€ BHUMAaHUE YACIAECTCA MO3HABaTEIIbHOU aKTUBHOCTH
yYaIuXxcs, X MOTUBUPOBAHHOCTH K CAMOCTOSITEIPHON yueOHOH paboTe. DTO MmpearnoiaraeT Bce 0oJiee mupoKoe
UCIIOJIb30BaHHUE HETPAIUIIMOHHBIX (POPM YPOKOB, BTOM YHCII€ METOAMKH JICJIOBBIX U POJIEBBIX MT'P, MPOOIEMHBIX
JIICKYCCHUH, MEXIIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.JI.

[TnanupyeTcst HCHONB30BaHUE CIEAYIONINX TEXHOJIOTHI B TIPEIIOIaBaHUH IIPEAMETa:

e  TEXHOJIOTHH MOJHOTO YCBOCHUS;
®  TEXHOJIOTMU OOy4YEeHHUSI HA OCHOBE PELICHHS 33/1a4;



e  TEXHOJIOTMH OOYYCHHS Ha OCHOBE CXEMAaTHUECKHX U HOBBIX 3HAKOBBIX MOJICTICH.

Jl1s1 ecTeCTBEHHO-MaTEMaTHIECKOTO 00pa30BaHMs IPHOPUTETHBIM MOXKHO CUUTATh Pa3BUTHE yMEHHUN
CaMOCTOATENHHO ¥ MOTHBHUPOBAHHO OPTaHM30BBIBATH CBOIO TI03HABATEIHHYIO, HCIIOIb30BATh AJIEMEHTHI MPUINHHO-
CJICZICTBEHHOTO U CTPYKTYPHO- (DyHKIMOHAIBHOTO aHAIN3a, OIPEIEIATh CYIIECTBEHHbIE XapaKTEPUCTUKH
M3y9daeMoro o0bEKTa, CAMOCTOSTENILHO BEIOMPATh KPUTEPHH AJIsI CPABHEHUS, CONIOCTABIICHHS], OLICHKU U
Kiaccu(uKanuu 0OBEKTOB - B IPOTPaMME 3TO SBIIAETCS OCHOBOM JUISl IIEIENOTaraHus..

I/I3yquI/1e TCOMETpHHU B 7-9 ximaccax HalpaBJICHO HAa JOCTHXKCHUC CIICAYIOINX LeJIeH:

HaHpaBHeHI/Ie Ppa3BUTHUSA KOMHCTGHHI/II/I

® pa3BUTHE JIOTUYECKOTO M KPUTHYCCKOTO MBIILICHUS, KYJIBTYPhI PCUH;

® BOCIHTAaHHE KAa4yeCTB JIMYHOCTH, OOCCIICUMBAIOIINX, YBaXKCHHE K HCTHHE W
KPUTHYECKOTO OTHOIICHUS K COOCTBEHHBIM M UYKHM CYXKICHHSIM;

e (opMmupoBaHHMe y ydalIUXCSd HHTCIUICKTYAIBHOW YECTHOCTH M OOBECKTUBHOCTH,
CHOCOOHOCTH K TIPEOIOJICHUIO MBICIUTENBHBIX CTEPEOTHIIOB, BBITCKAIOUIMX W3
OOBIJICHHOT'O OIIbITA

e (opMHPOBaHHE KAYECTB MbIIUICHHS, HCOOXOAUMBIX JJISl [IalITAllUd B COBPEMEHHOM
WHPOPMALIMOHHOM OOIIIECTBE;

® pa3BUTHE WHTEpeca K MAaTeMaTHYeCKOMY TBOPYECTBY M MAaTeMaTHYECKUX
CIocoOHOCTEeH

JInyHOCTHOE

e @opMHpOBaHHWE NPEACTABICHUA 00 HAEAX M O METOAax MAaTeMaTHKH Kak 00
YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, YACTH OOILIEUEIOBEYECKOH KyIbTYpPHI;

e VYMeHHME BUICTh MaTEeMaTHUECKYI0 3a/ady B OKpYKAIOIIeM MHUpE, HCIIOJIb30BaTh
MaTeMaTHYeCKHUe CpeAcTBa HAIMIAHOCTH  (PUCYHKH, YEpTEeKH, CXEMBl) Ui
MertamnpeameTHoe WIUTIOCTPAIUM, UHTEPIIPETAI[H, apTyMEHTAIIH;

e OgiajsieHHe yMEHHEM JIOTHYEeCKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBUCHMOCTH,
0oOHapyKEHHbIE IIyTEM pacCMOTPEHMs OTAENBHBIX YaCTHBIX CIIy4aeB, MMEIOT oOIee
3HAUEHHE W PacIpPOCTPAHIIOTCS Ha BCe (PUIYphI ONPENEICHHOTO BUIA, W, KPOME TOTO,
BBIpadaThIBaTh MOTPEOHOCTH B JIOTHYECKOM 00OCHOBaHHH 3aBUCHMOCTEH

e BrisiBieHNe NpakTHYECKOW 3HAYMMOCTH HAayKH, €€ MHOTOOOpa3HBIX NMPHUIOXKEHUH B
CMEXKHBIX TUCLMIUIMHAX U MTOBCEIHEBHOM NEATENbHOCTH JTIOAECH;

IpenmetHoe e Co3manme ¢QyHmameHTa JUII  MaTEeMaTHYECKOTO  Pa3BUTHS, (OPMHUPOBAHUS
MEXaHU3MOB MBIIIUIEHUS, XapaKTEPHBIX 1 MATEMaTHIECKON EATEIbHOCTH.

Ha ypoBHe ocHOBHOTO 0011ero 00pa3oBaHus 3aa4i y4eOHbBIX 3aHATHH OIpe/eIeHbl KaK 3aKpeIUICHUe yMeHUH
pa3AessTh MPOIECCH Ha TAIbI, 3BEHbS, BBIACIATH XapaKTepHble IPUUNHHO-CIICACTBEHHBIE CBSI3H, ONIPEICIIATh
CTPYKTYpY 0OBEKTa MO3HAHMSI, 3HAYMMbIE ()YHKIIMOHAJIBHBIE CBS3U M OTHOIIEHHSI MEXKIy YaCTSAMH LIEJIOTO,
CPaBHHBATh, COTIOCTABIIATH, KIACCU(UIIMPOBATh, PAHXHPOBATh OOBEKTHI 110 OJJHOMY MJIM HECKOJIBKUM
TPEe/II0)KEHHBIM OCHOBaHMUAM, KpuTepHsM. [IpyHIMNMaIpHOE 3HAUCHNE B paMKax Kypca proOpeTaeT yMeHue
paznuuarhk (aKThl, MHCHHS, JOKA3aTEIbCTBA, TUIIOTE3b], aKCHOMBI

[Ipw BBITOJIHEHNH TBOPUYECKHUX PAOOT (POPMHUPYETCS] YMEHHUE ONPEEIATh a/IeKBaTHBIE CIIOCOOBI peIIeHNUS
yueOHOH 3ajau Ha OCHOBE 3a/IaHHBIX ATOPUTMOB, KOMOMHUPOBATH N3BECTHBIC AJITOPUTMBI ISTEIEHOCTH B
CHUTYaIUsIX, HE MPEAIIOIaralonuX CTAaHAAPTHOTO IIPUMEHEHHS OJJHOTO M3 HUX, MOTUBHPOBAHHO OTKA3bIBAThCS OT
o0pasna AeqTebHOCTH, UCKaTh OPUTHHAIBHBIE PEIICHUS.

VYyamuecs H0JKHBI IPHOOPECTH YMEHHS 110 (hOPMUPOBAHUIO COOCTBEHHOTO ANTOPUTMA PEUICHUS
MO3HaBATENILHBIX, (POPMYIUPOBATH TPOOJIEMY H LIEJH CBOEH paboThl, ONPEEIsITh a/IeKBaTHbIE CIOCOOBI U METObI
pelmeHns 3aJauu, IPOTHO3UPOBATE OXKUIAEMBI PE3yIbTaT U COMOCTABIIATH €r0 C COOCTBEHHBIMU T€OMETPUIECKIMU
3HAHUSAMH. YUalinecs JO0JDKHBI HAyIUThCS IMPEACTaBIATh Pe3y/IbTaThl HHANBHIYAIbHOM U TPYIIIIOBOH
MTO3HABATENIFHON IEATENFHOCTH B (hopMax KOHCIIEKTa, pedepara, perieH3uu.

Ha ypokax yuwammecss MOTyT Ooiiee YBEPEHHO OBJIQJIETh MOHOJOIMYECKOHW M JHaJOTMYECKOH pedblo,
YMEHHEM BCTyHaTb B pedyeBoe OOIIEHHe, Y4acTBOBATh B Juayiore (IOHMMAaTh TOYKY 3pEHHs coOeceqHHKa,
NPU3HABATh MPaBO Ha WHOE MHEHHWE), NPUBOJIUTH IPUMEPHI, MMOJOMPATh apryMEHTHI, nepedpa3upoBaTh MBICIb
(OOBACHATD «HMHBIMH CIIOBaMH»), (OPMYJIMPOBATH BBIBOJBI. JUJI1 pEIleHHs IO3HABATEIBHBIX M KOMMYHHKAaTHBHBIX
33/1a4 y4alIuMCsl TpeyIaracTcs HWCIIOIb30BaTh pa3iMYHble WCTOYHMKHM WH(OpMAIMK, BKIIOYAs SHIMKIIONEINH,
CJIOBapH, MHTEPHET-peCcypchl M Jpyrue 0as3bl JaHHBIX, B COOTBETCTBHM C KOMMYHHMKaTHUBHOHM 3ajadei, chepoil u
CHUTyaryel oOIIeHnsT OCO3HAHHO BHIOMPATh BBIPA3UTEIHHBIC CPEICTBA SI3bIKA M 3HAKOBBIE CHCTEMBI (TEKCT, TaOMHMIa,
CXeMa, ayJMOBU3YaIbHBIN PSII U JIp.).

AKIEHTHPOBaHHOE BHUMAHHUE K MPOAYKTHBHBIM (opMaM yueOHOH AESTeTHHOCTH MPEIoiaracT aKTyaTn3anio
UHDOPMAYUOHHOU KOMHEemenmHoCcmu  yuawuxcs: (HOPMHUPOBAaHHE IPOCTEHIINX HABBIKOB Pa0OTBI C HCTOYHHKAMH,
MaTepHaTaMm.

Bonburyro  3HauMMOCTh  00pa3oBaHMsl COXPAHACT  UHPOPMAYUOHHO-KOMMYHUKAMUBHASL  OESAMENbHOCb



yuawuxcs, B paMKax KOTOPOH pa3BHBAIOTCS YMEHHS M HABBIKH ITOMCKa HY>KHOW MH(OpPMAIMU 110 3alaHHOI TeMe B
HCTOYHHKAX DPa3IMYHOTO THIA, W3BJICYCHHS HEOOXOAMMOH MH(GOpPMAlMM M3 MCTOYHHKOB, CO3JAHHBIX B PasIHYHBIX
3HAKOBBIX CHCTEMax (TEKCT, TaOimIa, rpaduK, AUarpaMma, ayIHOBH3yAIBHBIA PsI U 1p.), TepeBoaa nHpopmarmm n3
OJTHOM 3HAKOBOW CHCTEMHI B JPYTyI0 (M3 TeKcTa B TaOiHIly, M3 ayAHOBH3YAJIIFHOTO pAga B TEKCT W Jp.), BEIOOpa
3HAKOBBIX CHCTEM a/ICKBATHO II03HABATEIbHON 1 KOMMYHHKATHBHOW CHTYAIHH, OT/ACIICHNS] OCHOBHOW HHPOPMALIUH OT
BTOPOCTEIICHHOM, KPHTHYECKOTO OLCHHMBAHMS IIOCTOBEPHOCTH IIOMY4YEHHOH HMH(MOpMAIMH, Iepefavyd COIep KaHHs
nH(pOpPMaIMK aJeKBaTHO MOCTAaBJIECHHON LEeJM (CKAaTo, MOJIHO, BHIOOPOYHO). Ydaluecs JOKHBI YMETh pa3BepHYTO
00OCHOBBIBaTh CYKACHHMS, J1aBaTh OIPEACJICHUS, NPUBOIUTH JIOKA3aTENbCTBA (B TOM 4YHCIE OT IPOTHBHOIO),
OOBSICHATH M3y4YCHHBIE TIOJIOXKEHHSI HA CAaMOCTOSITENILHO T0100paHHBIX KOHKPETHBIX MPUMEpax, BIAJETh OCHOBHBIMU
BUJIaMH TTyOJIMYHBIX BBICTYILICHHH (BBICKa3bIBaHMS, MOHOJIOT, JIUCKYCCHS, MOJIEMHUKa), CJI€A0BATh STHUYECKUM HOPMaM
W TpaBWJIaM BeJeHMs quaiora, auciyta. [Ipemonaraercst yBepeHHOE HCIIONIB30BaHNE YHAIIUMUCS MYJIBTHMEIUIHHBIX
PECYPCOB M KOMITHIOTEPHBIX TEXHOJOTHH Juisi 00pabOTKH, mepeaayn, cucTeMaTu3aniud MHQopMaluy, co3nanus 0as
JAHHBIX, IPE3CHTALN PE3yIbTaTOB [I03HABATEILHON U IIPAKTHISCKOH eATEIEHOCTH.

CraHzapT OpHEHTHPOBAH Ha BOCIIMTAHHE IIKOJIbHUKA-TPaXKIAHMHA W TaTproTa Poccuu, pasBUTHE IyXOBHO-
HPAaBCTBEHHOI'O MHpa INKOJBHUKA, €0 HAIJMOHAJIHFHOTO CAMOCO3HAHHA. OTH IOJIOKCHHS HALUIM OTPaKCHUE B
COZICp)KaHMHM YpOKOB. B mporecce oOydeHMs AOMKHO OBITH CHOPMHUPOBAHO yMEHHE (DOPMYIHPOBATH CBOH
MHPOBO33PEHYSCKIE B3TJLIbI M Ha 9TOH OCHOBE - BOCIIMTAHMS IPKIAHCTBEHHOCTH U IIATPHOTH3MA.

CpokH peanu3ainyuy NporpaMMsI:
[Tporpamma paccuurana Ha 3 roma (2019-2020 , 2020-2021 u 2021-2022 y4eOHbIe TOIHI).

Oomasn XapaKTepuCcTuka Kypca rcoMeTpum B 7-9 kaaccax

B kypce ycIoBHO MOXHO BBIICHHTH CIEAYIOIIUE coAepxkaTenbHble mwHUM: «Harmagnas reomerpus»,
«"eomerpryeckue Gurypbs», «M3MepeHne reoMeTprdeckux BenmdauHy», «KoopauHate», «Bekrope, «l'eomerpus B
UCTOPUYECKOM PA3BUTUI.

Marepuain, oTHOCAIIMICS K mHNK «HarmsaHas reoMeTpusd» (3JIEMEHTHI HAaIJISITHOW CTEPEOMETPHH), CIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHBIX NIPE/ICTABICHUH y4allUXCsl B paMKaX U3y4CHHUS IJIAHUMETPUY.

Conepxanue pazznenoB «['eomerpuueckre (Guryps» U «l3MepeHHe TeOMETPHYECKHX BEJIMYMH» HAIEIeHO Ha
TIOJIy4eHUE KOHKPETHBIX 3HAHUH O TeOMETpUUYEeCKOr (Urype KaK BaKHEHIel MaTeMaTHYeCKOW MOJEH I OIMCaHHs
OKpyxaromero mMupa. CHCTeMaTHUecKoe M3y4eHHE CBOMCTB I€OMETpUUYECKHX (HUIyp IO3BOJUT PAa3BUTh JIOTMYECKOE
MBIIIUIEHUE M II0KA3aTh IPUMEHEHHE JTUX CBOWMCTB IIPU PELICHUM 33/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTHBHOI'O
XapakTepa, a TaKXkKe [PU PEeLICHUH IPAKTUYECKUX 3a1a4.

Marepuan, oTHOCAIMMICA K coepKaTeabHbIM THHUAM «KoopauHaTel» U «BeKTOpbl», B 3HAUUTENLHOW CTETICHU
HecéT B cebe MEXIpeJMETHbIE 3HAaHMS, KOTOpPhIE HAaXOIAT NPHMEHEHHE KaK B PasIMYHBIX MaTeMaTHYECKHX
JUCHUILUINHAX, TAK U B CMEXKHBIX IIpEJMETaX.

Jlnans «'eoMeTpHst B NCTOPUYECKOM PA3BUTHM NpeAHa3HaYeHa ISl (POPMHUPOBAHMS MPEJICTABICHHI O TEOMETPHN
KaK 9acTH YeIOBEUECKOW KyJbTYpHI, UIsI OOLIEro pa3BUTHS IIKOJBHUKOB, JUIL CO3JaHUS KyJIbTYPHO-HCTOPHYECKOH
cpeabl 00yJIeHus..

Onucanue Mecra y4e0OHOro nmpeaMera B y4eOHOM ILIaHe.

YueOnsrit nmpenmet «'eoMeTpus. 7-9 Kiraccy OTHOCUTCS K 00pa30BaTeNbHON obnactu «MaTeMaTHKay.
B y4ueOHOM mutaHe Ha M3yYeHHE TeOMETpHH B 7-9 Kilaccax oOTBOIUTCS 68 4acoB W3 pacuera 2 9 B HENCTIO B
TEeYEHHE KaK/I0T0 rojia 00y4eHUs.

Onucanye HEeHHOCTHBIX OPUEHTHUPOB COACPKAHUA yqe6H0r0 npeamerTa.

MHoOruM NI0M B CBOEH KH3HH IPUXOJUTCS BBIIOIHATE JOCTATOYHO CI0XHBIE PACYETHI, HOIb30BAThHCS
001eynoTpeOnTENbHON BEIYNCIUTEIFHON TEXHUKOM, HAXOAUTH B CIIPABOYHHUKAX U MIPUMEHATH HY>KHbIE (POPMYJIB,
UCIIOJIb30BaTh IPAaKTHYECKUE ITPUEMbI T€OMETPHUUECKUX N3MEPEHUH U MOCTPOCHUH, YNTaTh HHPOPMAIHIO,
NPE/ICTaBICHHYIO B BU/IE Ta0JHIL, THarpamMMm, TpaduKoB, TIOHUMATh BEPOSITHOCTHBIM XapaKTep CIydaiHbIX COOBITHH,
COCTABJISITh HECJIOKHBIE AITOPUTMBL U JIp.

be3 KOHKpETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPyIHEHO NIOHUMAaHKE IPUHIIMIIOB YCTPOMCTBA U UCIOIb30BaHUS
COBPEMEHHOW TEXHHUKH, BOCTIPUATHE HAYIHBIX 3HAHUH, BOCIPHUATHE M HHTEPIPETANS Pa3HOOOpa3HOH
CONMAIEHON, 5KOHOMHUYECKOH, MOIUTHIECKOH nHpopMmannu. Takum 00pa3oM, IpaKTHYECKas MTOJIE3HOCTh
MaTeMaTHKH 00YCIIOBIICHA TEM, YTO €€ MPEAMETOM SBIAIOTCSA (GyHIAMEHTAIBHBIE CTPYKTYPHI PEIbHOTO MHUpA!
MIPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOIICHHUS - OT IMIPOCTEUIIINX, YCBANBAEMBIX B HETIOCPEACTBEHHOM
OTIBITE JIFOJIEH, JIO JIOCTATOYHO CJIOXKHBIX, HEOOXOIMMBIX JUIsl PA3BUTHSI HAYYHBIX U TEXHOJIOTMYECKUX HJEH.

Be3 6a30Boi MaTeMaTHYECKOHN MMOJrOTOBKH HEBO3MOXKHO JOCTHYb BHICOKOT'O YPOBHSI 00pa30BaHMs, TaK Kak BCe
OoutbIIe crIenMaIbHOCTEH CBS3aHO C HEMIOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU (IKOHOMUKa, On3Hec,
(uHAHCHI, GU3KKA, XUMUS, TEXHUKA, HTHPOPMATHKa, OMOJIOTHS, TICUXOJIOTHs 1 MHOTHE Apyrue). ClenoBaresbHo,
pacmpseTcst Kpyr IIKOJIBHUKOB, JUI KOTOPBIX MaTeMaTHKa CTAHOBHUTCS MPO(PECCHOHAIBHO 3HAUNMBIM MPEJAMETOM.



B coBpeMeHHOM 00IIECTBE BayKHBIM SIBIISCTCS (DOPMUPOBAHUE MATEMATHICCKOTO CTHIISI MBIIILICHUS,
MIPOSIBJISIFOIICTOCS B ONPEACIICHHBIX YMCTBECHHBIX HABBIKAX.

B nporiecce MaTeMaTHYECKOW ACATEIBHOCTH B apCEHAI MPUEMOB M METO/IOB YEIOBEYECKOTO MBIIIIICHHS
€CTECTBEHHBIM 00pPa30M BKITIOUAIOTCS MHAYKIHS U JSIYKIHsI, 0000IIeHHe U KOHKPETHU3allKsl, aHAJII3 U CUHTE3,
KIaccu(UKaIms U CHCTeMaTH3anus, adbcTparupoBadue U aHainorus. C moMomeio 00BeKTOB MaTEMaTHIECKUX
YMO3AKITIOUEHHI ¥ MPABUI UX KOHCTPYHPOBAHMUS BCKPHIBACTCSI MEXaHU3M JIOTHYECKUX TOCTPOSHUH,
BBIpa0AaTHIBAIOTCS YMEHHS (HOPMYIHPOBATH, 000OCHOBBIBATH U JOKA3BIBATH CYXKICHUS, TEM CAMBIM Pa3BHBACTCS
JIOTHYECKOE MBIIIICHHE. MaTeMaTHKe MPUHAUICKHUT BEAYIAs POJIb B (OPMHUPOBAHUH aJITOPUTMUICCKOTO
MBIIUICHHSI, BOCITUTAHUN YMCHHS JCUCTBOBATH 110 33aHHBIM AJITOPUTMAaM U KOHCTPYHPOBATh HOBBIC.

B xo7¢e pemienus 3a1a4 OCHOBHOW Y4eOHOMW IEATEIILHOCTH HA YPOKaX MATCMATUKU Pa3BUBAIOTCS TBOPUECKAS U
MPUKJIAIHAS CTOPOHBI MBINUICHUS. VICONb30BaHie B MATEMATHKE HAPSTY C €CTCCTBCHHBIM HECKOIBKIX
MaTEeMAaTHYCCKUX A3bIKOB Ja€T BO3MOXXHOCTh PAa3BHBATh Y YUYAIIUXCS TOYHYIO, SKOHOMHYIO ¥ HH(GOPMATUBHYIO
YCTHYIO M IMCbMEHHYIO peub, yMEHHE OTOUpATh HAnOOoJIee MOIXOISIIUE A3bIKOBbIE (B YaCTHOCTH, CHMBOJINYECKUE U
rpadudecKue) CpencTaa.

MatemaTraeckoe 00pa3oBaHHe BHOCUT CBOH BKIIaJ B (hopMupoBaHHE O0IIeH KyIbTyphl YenoBeka. Eé
HEO0OXOIUMBIM KOMITOHEHTOM SIBJISIETCS 00IIee 3HAKOMCTBO C METOJAMU TI03HAHUS JEHCTBUTEILHOCTH, YTO
BKJIFOYAET MOHUMAHHUE AHATIECKTHYECKOM B3aUMOCBSI3H MaTEMATHKH U IEWCTBUTEILHOCTH, PEICTABICHUE O
IpeIMEeTe U METO/IC MATEMATHKH, €r0 OTIIMYUAX OT METOJOB €CTECTBEHHBIX H T'YMaHUTAPHBIX HAYK, 00
OCO6CHHOCTHX HpI/IMeHeHI/IH MAaTEMAaTUKH OJIs1 pemeHI/m Hay’-IHI)IX nu HpI/IKJ'IaHHLIX 3aga4v.

I/I3yquI/Ie MAaTEMAaTUKU CHOCO6CTByeT QCTGTI/I‘IeCKOMy BOCIIMTAHUIO YCJIOBCKA, IOHNUMaHHIO KpaCOTbI nu
U3SIIECTBA MAaTEMAaTHYECKUX PACCYKACHHUH, BOCIIPUATHIO T€OMETPHUUECKHUX (POPM, YCBOCHHIO HJIEH CHMMETPHH.
I/I3yquI/Ie MAaTEMAaTUKU pa331/IBaeT BOO6pa)KeHI/I€, l'[pOCTpaHCTBeHHI)Ie Hpe[[CTaBJ'IeHI/I}I.

I/ICTOpI/ISI paSBI/ITI/Iﬂ MATEMATHUYCCKOI'O 3HAaHUA OJAa€T BO3MOXKHOCTH IIOIIOJTHUTH 3aI1ac I/ICTOpI/IKO-HayLIHbIX 3HaHHI>i
HIKOJIbHUKOB, COPMHUPOBATH Y HUX MPECTABICHHS O MATEMATHKE KaK YaCTH OOIIECUEIOBEYECKOH KyIbTYPHI.
3HAKOMCTBO C OCHOBHBIMH HCTOPHISCKUMH BEXaMU BOSHUKHOBCHUS M PA3BUTHSI MATEMATHICCKOU HAYKH,
Cyap0aMu BeIMKHUX OTKPBITUN, UMEHAMH JIFO/ICH, TBOPUBIINX HAYKY, IOJDKHO BOWTH B MHTEIUICKTYalbHBIH Oarax
Ka)KJIOr0 KyJIbTYPHOI'O Y€JIOBEKa.

.]II/I‘IHOCTHLIC, METANIPEAMETHLIC X IIPECAMETHBIC PE3YJIbTAaThbl 0CBOCHUA

COoICpKaAaHUA Kypca
IIporpamma obecreynBaeT MOCTHIKEHHE CIEAYIOIIUX pE3ylIbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
IpPOTpaMMbI OCHOBHOT'O 001Iero oopa3oBaHus:
JUYHOCMHbLE:

1) ¢dopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YUSHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaromuxcs K CaMOPa3BUTHIO U caMO00Opa30BaHHUIO HA OCHOBE MOTHBALMHM K 00y4YEHHIO U TTO
3HAHUIO, BEIOOpY NalibHelmero oopa3oBanus Ha 0a3e OPUEHTUPOBKHU B Mupe npodeccuii u
npodeccCuoHaIbHBIX MPEAN0YTEHNH, 0CO3HAHHOMY MOCTPOEHHUIO MHUBUyalIbHOH 00pa30BaTelbHOM
TPaeKTOPUHU C YYETOM YCTOWUMBBIX IIO3HABATENIBHBIX HHTEPECOB;

2) dopmupoBaHHE NETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAyKH{ U 00IIECTBEHHON MPAaKTHUKH;

3) ¢opmupoBaHMEe KOMMYHUKATHBHON KOMIETCHTHOCTH B OOLICHUH U COTPYAHHYECTBE CO
CBEPCTHUKAMHM, CTAPIIMMHU U MJIAJIINMH B 00pa3oBaTeNbHOM, 00IECTBEHHO OJIE3HOH, yueOHO -
HCCJIe0BATENbCKOW, TBOPYECKON M IPYrUX BHUAAX JEATEIbHOCTH;

4) yMeHHe CHO, TOYHO, TPAMOTHO HM3JaraTh CBOM MBICJIH B YCTHON M MHUCbMEHHOW pedyH, MOHUMATh
CMBICJI IOCTABJICHHOW 3a/1auM, BEICTPAUBATh apTYMEHTAINIO, IPUBOJINUTH NPUMEPHl U KOHTPIPHUMEPHI;

5) KpUTHYHOCTb MBILUICHHS, YMEHHE DPAcCHO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHHUS,
OTIINYaTh TUTIOTE3Y OT (akTa;

6) KpeaTHBHOCTH MBIIUICHHS, HHUIIMATHBA, HAXOAYUBOCTh, AKTHBHOCTH MIPHU PEIIEHUH T€OMETPHIECKUX
3a1ad;

7) yMeHHe KOHTPOJHUPOBATH MPOIECC W PE3YNIbTAT yueOHOW MaTe MATHYECKOM JeSITEIbHOCTH;

8) cmoCOOHOCTH K IMOIMOHATBFHOMY BOCTIPHATHIO MAaTEMaTHYe CKHX 00BEKTOB, 3aj1a4, pEeUICHUH,
paccyxaeHui;

Memanpeomemuble:

1) yMmMeHHe CcaMOCTOSTENbHO NJIAHUPOBATHh AJIbTEPHATHBHBIE NyTH IOCTI)KEHHs LeJed, OCO3HaHHO
BBIOMpATh Hanbosee 3 PEeKTUBHBIE CIOCOOB! pelIeHHs yUeOHBIX U IIO3HABATENbHBIX 3ajay;

2) yMEHHE OCYLIECTBISATh KOHTPOJb MO PE3yIbTaTy U MO coco0y AeiiCTBUS Ha YPOBHE MPOU3BOJIBHOTO
BHUMaHHS ¥ BHOCUTH HEOOXOAMMBIE KOPPEKTHBHI;

3) yMeHHe aJeKBAaTHO OLICHUBATH MPAaBUIbHOCTH MIJIM OIIMOOYHOCTH BBIIIOJHEHUS yueOHOIl 3anaun, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BOZMOKHOCTHU €€ pELICHHUS;

4) 0CO3HAHHOE BJIAJICHHUE JIOTHISCKUMHU IEHCTBUSIMHU OTPEIeIICHUs TOHATHIH, 0000MICHNs, YCTAHOBICHUS
aHaJOTuM, KIacCu(UKAIMK HA OCHOBE CAMOCTOSTEIbHOTO BEIOOPa OCHOBAHHIl U KPUTEPHEB,
YCTAHOBJICGHHS POJIOBHIOBBIX CBsI3€ii;



5)

6)

7)

8)
9)
10)

1)

12)
B

14)

15)

16)

1)

2)

3)

4)

5)

6)

7)

yMEHHE YCTaHaBINBATh NPUUNHHO-CIEICTBEHHBIE CBA3H, CTPOUTH JIOTHIECKOE PACCYXKICHUE,
yMO3aKIIfo4eHNE (MHOYKTHBHOE,

JEeIyKTUBHOE U IO aHAJIOTHUH) U BHIBOJHI;

YMEHHE CO37aBaTh, IPUMEHSITH U MPEOOPa30BBIBATH 3HAKOBO -CHMBOJINYIECKNE CPEICTBA, MOACIH H
CXEMBI JUI pEeIIeHUs y4eOHBIX U MO3HABATEIbHBIX 3a/a4;

YMEHHE OpraHH30BBIBATH YUeOHOE COTPYIHHYECTBO M COBMECTHYIO NESATCIBHOCTH C YUUTEIEM U
CBEPCTHHUKAMU: ONpeJeNaTh LelH, pacupeaensaTs GyHKIUN U POJIM YyIaCTHUKOB, 00LIHEe CIIOCOOHI
paboThl; yMeHue paboTaTh B rpyIe: HAXOAUTh 00Iee pelleHne U pa3pemars KOHGIUKTH Ha
OCHOBE COIJIaCOBAHMA MO3UINUH U yuéTa HHTEPECOB; CIylaTh NapTHEPa; (OpMyIHpPOBATH,
apryMEHTHPOBAaTh M OTCTAaUBaTh CBOE

MHEHHUE;

¢bopMupoBaHHe U pa3BUTHE yueOHOI U 00IIEeN0Ib30BaTENbCKOM KOMIIETEHTHOCTH B 00JIaCTH
HCIIOJIF30BaHUS HHPOPMANOHHO-KOMMYHUKAIHOHHBIX TexHOoNoTul (MKT-kKoMmeTeHTHOCTH);
NepBOHAYAIbHBIE MPEACTABICHUSA 00 HAESIX U O METOJAaX MAaTEMAaTUKN KaK 00 YHHUBEPCAJIbHOM
A3bIKE HAYKH M TEXHUKH, O CPEACTBE MOACITHPOBAHNUS SBJICHUI U MPOLECCOB;

yMEHHUE BHACTH MaTEMAaTHIECKYIO 3aJjady B KOHTEKCTE PO OJIEMHON CUTyalluu B APYTUX
JUCHHUIUINHAX, B OKPYXKaIOUeH )KU3HU;

yMEHHE HaXOJUTh B PA3JINYHBIX HCTOYHUKAX HHPOPMANHIO, HEOOXOAUMYIO MJId pEIICHHS
MaTeMaTHYCCKUX MPOOJIeM, U MPEACTaBIATh ¢€ B MOHITHOW (opMe; MPUHUMATH PEIICHUE

B YCJIOBUSX HEMOJHOU U MU30BITOYHOM, TOYHOI M BEPOSTHOCTHOW MHpOpPMALUY;

YMEHHUEC MOHUMATh U UCHIOJIB30BATh MATEMATUUCCKHUEC CPCACTBA HATTIAAHOCTHU (pI/ICyHKI/I, YEPTCIKU,
CXCMBI U I[p) I WJUII0CTpaluu, MHTEPIpETallu, apryMEHTalluu;

YMCHHUE BBIIBUT'ATH TUIMOTE3LI IIPpU PEHICHUHU y‘Ie6HLIX 3aJa4y U IOHUMATh HGO6XOILI/IMOCTI) ux
MPOBEPKH;

yMeHHE MPUMEHATh HHIAYKTUBHBIE U JeAyKTUBHBIE CIIOCOOHB pacCyXAeHUH, BUIETh
pa3aUYHBIC CTPATETUM PELICHUA 3a7a4; IOHUMaHHE CYIIHOCTH aJTOPUTMHUYECKUX
NpEINUCAaHUN U YMEHHE JEHCTBOBATH B COOTBETCTBUU C NIPEIOKEHHBIM alIr0 pUTMOM,;
YyMEHHE CaMOCTOSTEIbHO CTABUTH LIEJH, BRIOUPATh M CO37aBaTh alNTOPUTMBI AN pEUICHUS
y4eOHBIX MaTeMaTHYEeCKUX MpooieMm,;

YMEHHE MJIaHUPOBATh U OCYLIECTBIATL AEATEIbHOCTH, HAINPaABIECHHYI Ha pELICHHE
3aJla4y HCCIEJ0BATEILCKOTO XapaKTepa,

npeomemHuule:

oBIajieHHe 0a30BBIM MOHATHHHBIM alIapaToM IO OCHOBHEIM pa3zieliaM COJepKaHUS;
npejicTaBlieHne 00 OCHOBHBIX U3YYaeMbIX MOHATHAX (YHCIO0, TeoMeTpuueckas Gurypa) Kaxk
BA)XHEUIIUX MAaTEMAaTUYECKUX MOJENSX, MO3BOJIAIOIMINX ONUCHIBATh U U3y4YaTh PEalbHbIE
NIPOLIECCHl U ABJICHHU;

yMeH#e paboTaTh C FEOMETPHUECKUM TEKCTOM (aHalM3UpPOBaTh, H3BIEKATh HEOOXOIUMYIO
uH(OPMAIUIO), TOYHO U IPAMOTHO BBIPaKaTh CBOM MBICIH B YCTHOW M MUCHbMEHHOU pedun

C IPUMEHEHUEM MAaTEMAaTHUYECKON TEpPMUHOJIOTUU U CUMBOJIUKHU, UCIOJIb30BATh PA3IUYHbIE
SI3BIKM MAaTEMAaTHKH, TPOBOJUTh KJIAaCCHPUKAIUHU, TOTHUECKIEe 000CHOBAHHUS, J0Ka3aTEIbCTBA
MaTEeMaTUYECKUX YTBEPKICHUM;

OBJIaJIcCHUE HABBIKAMH YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAIbHbBIX BEIYUCICHUMN;

OBJIAJICHUE T€OMETPUUYECKUM SA3BIKOM, YMEHUE UCIIOJB30BATh €0 JJIA ONMCAaHUA IPEIMETOB
OKpYJKaromero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN U H300pa3HTENbHBIX
YMEHUH, TpUOOpPETeHNE HABBIKOB T€OMETPHUIECKUX MTOCTPOEC HUHA;

YCBOGHHE CHUCTEMAaTHIECKHUX 3HAHHUH O TUIOCKHUX (PUTYpax W MX CBOMCTBAX, a TakKe Ha
HarJISIIHOM YPOBHE — O NMPOCTEUIINX NPOCTPAHCTBEHHBIX TEJaX, YMEHUE IPUMEHSATh
CHUCTEMAaTUYECKUE 3HAHUSA O HUX JJIS PELICHUS TEOMETPUUYECKUX U MMPAKTUYECKUX 3a/ad;
yMEHUE U3MEPATH JUIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCIIOIL30BaTh (GOPMYIBI s
HaXO0XJCHUS MEePUMETPOB, IUIomaneil u 00bEMOB reoMeTpUIECKUX QUTYP;

YMEHHE NIPUMEHATh U3yYEHHBIE ITIOHATHUS, PE3YIbTAaThl, METOABI 151 pEUICHU 3aa4
IIPaKTUYECKOr0 XapaKkTepa U 3aja4 U3 CMEXKHBIX JUCLUIIINH C UCIIOJb30BAHUEM IIPU
HE0OXOAMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KAIBKYIATOPA, KOMIBIOTEPA.



Ilnanupyemble pe3yabTaThl H3y4YeHHUsI Kypca reoMeTpuu B 7-9 kjaccax.

Harasignast reomerpust
BolnmyckHUMK HayduTCs:
1) pacmo3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOZEISAX U B OKPYIKAIOIIEM MHUPE IUIOCKUE U IPOCTPAHCTBCHHBIC
TEOMETPUICCKIE (DUTYPEL;
2) pacrmo3HaBaTh pa3BEPTKU Kyba, IPSIMOYTOIBHOTO HapajliesIeune (a, IPaBUIbHON MUPaMUABL, MIIHHIPA 1
KOHYCa;
3) ompenensTh Mo TUHEHHBIM pazMepaM pa3BEPTKU HUTYpPbI THHEHHBIC pa3Mepbl caMoi GUTYpPBI 1 HA060POT;
4) BBIYHCISITH 00BEM MPSIMOYTOJIBHOTO MapajIeenune a.
BoinyckHUK noay4uum 603mM0iCHOCHb:
5) evluucname 06véMbl MPOCMPAHCMBEHHBIX 2e0MEMPUYECKUX PUZYP, COCMAGNEHHBIX U3
RPAMOY20NbHBIX NAPANIENCNUNEO06;
6) yenybumes u pazeume npedcmasieHus 0 RPOCMPAHCIMEEHHBIX 2eOMEMPUUECKUX puzypax;
RpUMEHAMb ROHAMUE PA3EEPMKU 07 6bINOIHEHUA RPAKMUYECKUX PACYEMO0B.

I'eomerpuueckue purypst

BrImyckHUK Hay9IHTCS:

1) mnonb30BaTHCS A3BIKOM T€OMETPHUH JJIS OTMCAHUSI IPEAMETOB OKPYKAIOIIETO MUPa U UX B3aUMHOTO
PacIoNOKEHUs;

2) pacmo3HaBaTh U U300pakaTh Ha YePTEkKaX M PHCYHKAX re0METpHICCKHe PUTYPhI U X KOHPUTYpaIHH;

3) HaxOAWUTH 3HAUEHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUI'YP U MX OTHOIIECHUS, TPagyCHyI0 Mepy yrioB oT 0 o 180°,
NPUMEHSIS OTIPEEIICHUsI, CBOMCTBA M IIPU3HAKHU (DUTYDP U UX 3JIEMEHTOB,
OTHOIIICHU GUryp (PaBEHCTBO, OA00ME, CHMMETPHH, TIOBOPOT, MapaJICIbHbIN MEPEHOC);

4) omepupoBarh Ha 6A30BOM YpPOBHE MOHITHSIMU T€OMETPHIECKUX DHUTYD;

5) omepupoBaTh C HaYAIbHBIMH TOHATHSIMH TPHUTOHOMETPHH M BBITIONHSTH JJIEMEHTAPHBIC OICPaLK Haj
(hYHKIUSIMA YTIIOB;

6) pemiaTh 3a1a4M HA JIOKA3aTEbCTBO, OMUPASsICh HA M3yYCHHbBIC CBOWCTBA QUTYDP M OTHOIICHUN MEXAY HUMHU U
MPUMEHSS H3YYCHHBIC METO/IBI I0KA3aTEIIbCTB;

7) pemuiaTh HECIIOKHBIC 33]]a41 HA OCTPOCHHUE, IPUMEHSISI OCHOBHBIE aJTOPUTMBI IIOCTPOEHHUS C MOMOIIBIO
LUPKYJIS U JIMHEUKY;

8) pemiath MIAHUMETPUICCKHE 3891 HA HAX0XK/ICHUE FCOMETPHICCKHUX BEITMUIKH MO 00pa3iaM Hin

JIrOpUTMaM, pellaTh MPOCTEUIINE ITITAHUMETPUUYECKHE 33/1a4U B IPOCTPAHCTBE.
9) wu3BIEKaTh HHPOPMAIHIO O TEOMETPHICCKUX (DUTYpaX, MPEICTABICHHYIO HA Y€PTEkax B SBHOM BHUIIC;

10) MNPUMCEHATH IJIA pCIICHUs 3a/1a4 TCOMETPHUICCKUC (l)aKTLI, €CJIM yCJIOBUS UX IPUMCHCHUA 3a/1aHbI B SIBHOM

thopwme;

BuvinyckHUK noayuum 603MOMCHOCHb

11) osradems memodamu pewrenus 3a0ay HA GbIYUCICHUSL U 00 KA3ZAMENIbCMEA. MEMOOOM OMm
NPOMUBHO20, MEMOOOM NOO0DOUsL, MemOOOM nepebopa 6apuUaHmMo8 u MemoooM 2eOMempu4eCKux
Mecm mouex;

12) npuobpecmu onvim npumenenus areebpauieckozo u mpucoHOMempuyecko2o annapama u uoei
08UdCEHUA NPU pelleHUU 2eoMemPUdecKux 3a0ay;

13) oerademv mpaduyuonnoil cxemoll peutenus 3a0a4 Ha NOCMpoenue ¢ NOMOWbIO YUPKYI U
MUHEUKU: aHaIU3, NOCMpoeHue, 00KA3amelbCmeo U ucciedosanue;

14) nayuumvcs pewame 3a0a4u HA NOCMPOEHUE MEMOOOM 2e0MEMPUYECKO20 MECA MOYeK U
Memooom noooobus;

15) npuobpecmu onvim uccired08aHUA C80UCME NIAHUMEMPUYE CKUX QUSYD ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM;

16) npuobpecmu onvim evinoaHeHnus npoexkmog no memam: «leomempuueckue npeobpazo8anus Ha
naockocmuy, «llocmpoenue ompeskoe no gopmyner;

17) Hay4duThCS MCMOJNB30BaTh CBOMCTBA T€OMETPHUYCCKUX (GUTYD S PEIICHUS THIIOBBIX 3a7a4, BO3HHKAIOIINX B
CHUTYaIMsIX MOBCEJHEBHOM )KU3HH, 33/1a4 PAKTHYECKOTO COACPIKAHUSL.



OTHoOmIEeHuS

BBITyCKHUK HAYIHTCSL:
1)omepupoBats Ha 6a30BOM YpPOBHE HMOHSATHSIMH: PaBEHCTBO (UTYp, paBHBIC (PUTYPHI, paBEHCTBO TPEYTOJIHHHUKOB,

MapauIeIbHOCTD NPSIMBIX, NMEPNECHANKYIIPHOCTh MPSMBIX, YIJIBI MEKAY NPSIMBIMH, NMEPHEHANKYISApP, HAKIOHHAS,
MPOEKIHSL.

BblnyCKHuK nOJYy4YUnt 603MONCHOCHIb.
Z)HCHOHL?)OBE[TI) OTHOLICHUA [JIsI pCHICHUSA HpOCTefIIlIPIX 3aJa4, BOSHUKaIINX B peanLHoﬁ KU3HU.

I'eomeTpuUecKkue MOCTPOEHUS
BeIyckHHUK HayyuTCS:

1)nz00pakaTh TUIOBBIE TUIOCKHE (GUTYPHI X (GUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBI0 HHCTPYMEHTOB.
BoinyckHux nomyuum 03moiCHOCHb:

2)BBITIONTHATD IPOCTEHIINE TIOCTPOCHMS HA MECTHOCTH, HEOOXOANMBIC B PEAIbHOM KU3HIL

I'eomerpuyeckue npeodpa3oBaHus
BolnyckHUMK HayduTes:
1)cTpouts Gurypy, CAMMETPUYHYIO JaHHOH (Urype OTHOCUTEIBHO OCH U TOUKH.
Buinycknux nonyuum 603mM024CcHOCMb.!
2)pacro3HaBaTh ABIDKCHHE 0OBEKTOB B OKPYKAIOIIEM MHPE; CHMMETPHIHBIC (DUTYPBI B OKPYIKAIOLIEM MHpE.

H3mepenne reoMeTpu4ecKUX BeTHYHH

Beimmycknuk Hay4uTCs:

1) wucnonb30BaTH CBOMCTBA U3MEPEHHUS JUTHH, [UIOIIA/CH M YIITIOB IPU PELICHUHU 3a]la4 Ha HaX0XKJICHHUE THHEI
OTpPE3Ka, JIUHBI OKPYKHOCTH, JJIUHBI yTH OKPYKHOCTH, IPaJyCHON MEPBI yIa;

2) BBIYHCIATH JUTMHBI JUHEWHBIX SJIEMEHTOB (PUTYP U MX YIJIBL, HCHIONB3Ys (GOPMYITBI JUTHHBI OKPY’KHOCTHU U IJIHHEL
JyTH OKPY>KHOCTH, (hOpMYJIBI TUIOmanei puryp;

3) BBIYHCIATH IUIONIAIH TPEYTOIBHUKOB, MPSMOYTOIFHUKOB, APAJJICIIOTPAMMOB, TPANeNnii, KDYTOB U CEKTOPOB;

4) BBIYHCIIATH [UTHHY OKPY)KHOCTH, JUTHHY IyTH OKPYXHOCTH;

5) pemath 3a1a4K Ha TOKA3aTEIBCTBO C MCIOJIb30BAaHHEM (DOPMYIT [UTHHBI OKPY)KHOCTH U JJTHHBI IYTH OKPY>KHOCTH,
(hopmyn rwrommaae Gpuryp;

6) pemiaTh MPaKTHYECKUE 38/1aUH, CBA3AHHBIC C HAXOXKICHHEM TeOMETPHIECKUX BETHINH (UCIIONB3YsS TIPH
HE00XOJMMOCTH CIIPABOYHHUKU M TEXHUUECKHE CPEACTBA);

7) BBIIOJHATH U3MEPEHHUE JJIMH, PACCTOSHUIL, BEIUYUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB JUI H3MEPEHHUHN JJIMH U
YTJIOB;

8) npuMeHATH GOPMYIIBI IEPUMETPA, IUIOLIAAN U 00beMa, IUIOLAIN IIOBEPXHOCTH OTICIEHBIX MHOTOIPAHHHKOB
IpY BBIYUCIEHUAX, KOTJa BCE JaHHBIE UIMEIOTCS B YCIIOBHU;

9) npumensaTh Teopemy [Tudaropa, 6a30BbIe TPHTOHOMETPUYSCKHAE COOTHOLICHHS JUTSl BBIYMCIICHHUS JJTHH,
PacCTOSHUH, IUIOIAJEH B IPOCTEUIINX CIIydasiX.

BoinyckHux nonyuum 03mMoMCHOCHb!
10)gviuucasme naowaou guzyp, cocmagienuvix uz 08yx unu 6onee npsAMOY2oIbHUKO8, NAPAIEI0ZDAMMOS,
Mpey20NbHUKO8, KpYyad U CeKmopa;
11)sviuucaams naowaou MHO20Y2ONbHUKOS, UCHOAb3YA OMHOWEHUS. PAGHOBETUKOCTIU U PABHOCOCMABIEHHOCU,
12)npuobpecmu onvim npumenenus areedbpaudecKo2o u mpueo HOMEmpu4ecKko20 annapama u uoei OGUICeHUs.
npu peuieHuy 3a0ay Ha BbIYUCIEHUE NI0WAJel MHO20Y20IbHUKOS.
13)ebiuucaame paccmosHus Ha MECMHOCHU 6 CIIAHOAPMHBIX CUIYAYUAX, HAOWAOU 8 NPOCMENUUX CLYYAsX,
RPpUMEHAMb HOPMYIbL 8 NPOCMETUUMUX CUMYAYUSX 8 HOBCEOHEBHOU JCUSHU.

KoopmuHatsl
BolmyckHUMK HayduTes:
1) BBIMHCHATH JUIMHY OTPE3Ka 10 KOOPAWHATAM €ro KOHIIOB; BBIYHUCISITH KOOPAUHATHI CEPEIMHBI OTPE3Ka;
2) HCHONB30BAaTh KOOPAUHATHBIA METO] U1l M3YYCHHSI CBOWCTB MPSMBIX U OKPY)KHOCTEIH;
3) ompenenaTe NPUOTIKEHHO KOOPANHATHI TOUKH IO €€ H300paXKEHHIO Ha KOOPIMHATHOH MIIOCKOCTH
BrIycKHUK NOTYYUT BO3MOXKHOCTB!
4) oBiazeTh KOOPAMHATHBIM METOJOM PELICHHS 337a4 Ha BEIYUCICHHE H JOKA3aTEeNbCTBO;



5) mprOOPECTH OIBIT HKCHOJB30BAHMS KOMIBIOTEPHBIX IPOTPaMM AJIS aHaJN3a YaCTHBIX CIy4YaeB
B3aMMHOTO PACIOJIOKECHHUS OKPYKHOCTEH H MPSAMBIX;

6) prOOPECTH OIBIT BHITIONHEHHS MPOEKTOB Ha TeMy «[IprmMeHeHne KOOpAWHATHOTO METONA P pPEeIICHHH
3a/1a4 Ha BEIYUCIICHNE U T0KA3aTEeIHCTBOY.

BekTopsl
BrimyckHUK Hay4auTCS:

1) omepupoBath ¢ BEKTOpaMU: HAXOAUTh CyMMY U Pa3HOCTb JABYX BEKTOPOB, 3aIaHHBIX T'€OMETPHUUYECKHU, HAXOIUTh
BEKTOP, PaBHBII IPOU3BEICHUIO 3aJJAHHOTO BEKTOpa Ha YUCIIO;

2) HaXOAWTH IJIs BEKTOPOB, 38 [aHHBIX KOOPMHATAMH: [UTHHY BEKTOPa, KOOPIHHATHI CYMMBI U Pa3HOCTH JBYX U OoJee
BEKTOPOB, KOOPJIMHATHI TIPOM3BEACHHMS BEKTOpA Ha YUCII0, IPUMEHSS IPH HEOOXOMMOCTH COUETATENbHBIH,
MEePEMECTUTEIIBHBIN U PacIIpeieINTEIbHBIN 3aKOHBI;

3) BBIMHUCILITE CKATBIPHOE MIPOM3BEACHHUE BEKTOPOB, HAXOAKUTD YIOJI MEXIy BEKTOPAMH, YCTAHABIHBATH
HEPICHANKYISIPHOCTD PSIMBIX.

BBIMyCKHUK TOTyYUT BO3MOKHOCTb:

4) oBmazeTh BEKTOPHBIM METOAOM [UISl PSLICHHMS 33134 Ha BHIYUCICHHUE U TOKA3aTENIbCTRO;

5) mpuo6GpPECTH ONBIT BBHIIOIHEHHS IPOSKTOB Ha TeMy «IIpuMeHeHre BEKTOPHOTO METOa IPH PEIICHHH
3a7a4 Ha BBIYUCIICHHUE U 10KA3aTEIbCTBON.

TpeboBanus K ypoBHIO NOATOTOBKH y4ammxcs 7 Kjaacca

Honsicnvl 3Hamov/nonumams: ONpencIcHUE TOYKH, IPSIMOI. OTPE3Ka, JIyya, yIia; eAUHULbI
U3MEPEHUS OTPE3Ka, YIUia, OIIPENEICHNE BEPTUKAIBHBIX U CMEKHBIX YIVIOB, HX CBOMCTBA;
pacnpezesieHue NepIeHIUKYIIAPHBIX NPSAMBIX; OIPEICIIEHUE TPEYTrOJIbHUKA, BUIbI
TPEYroJIbHUKOB, IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEIPEHHOTO
TPEyroJIbHUKA, OIpeeIeHUe MeIuaHbl, OUCCEKTPHUCHI, BHICOTBI; OIIPEICIIEHUE MapauIeIbHbIX
IIPSIMBIX, KX CBOMCTBA U IIPU3HAKHU; COOTHOIIEHUE MEKy CTOPOHAMU M YIVIaMH TPEYTOJIbHUKA,
TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA; ONPEICIICHUE IPSIMOYTOJbHOIO TPEYTOJIbHUKA, €70
CBOMCTBA U IIPU3HAKHU.

Honsicnvl ymemsp: 0003Ha4aTh TOUKH, OTPE3KU M IIPSMBIE HA PUCYHKE, CPAaBHUBATh OTPE3KH U YIJIBL,
C IOMOMIBIO TPAHCTIOPTUPA MTPOBOAUTH OUCCEKTPHCY YIila; H300paxaTh MPSMOH, OCTPBIA, TYHOH U
Pa3BEPHYTHIH YIIIbl; H300pakaTh TPEYTOIbHUKH M HAXOAUTH UX NEPUMETP; CTPOUTH OUCCEKTPUCY,
BBICOTY U ME€IHaHy TPEYTrOJIbHUKA; JOKA3bIBATH [IPU3HAKU PaBEHCTBA TPEYT OJILHUKOB; [IOKa3bIBaTh
Ha PUCYHKE Iapbl HAKPECT JISKALUX, COOTBETCTBEHHBIX, OTHOCTOPOHHHUX YIJIOB, I0Ka3bIBATh
IIPU3HAKH ITApAIUIEIIBHOCTH ABYX MPSIMBIX; JTOKa3bIBATh TEOPEMY O CYMME YIJIOB TPEYI'OJIBHUKA,
3HATH , KAKOM YIoJI Ha3bIBAETCs BHELIHUM YITIOM TPEYrOJIbHUKA; IPUMEHATh IIPU3HAKU
NPSAMOYT'OJIbHBIX TPEYTOJABHUKOB K PEIIEHUIO 3a1a4; CTPOUTH TPEYTOJIBHUKH 110 TPEM DJIEMEHTAM.

Jonicnvl én1adems Komnemenyuamu: No3HaBaTEIbHON, KOMMYHUKAaTUBHOW, HH(OPMALIMOHHOM U
pedieKCUBHOIA.

Cnocoowl pewramp cnedyiowjue Hcu3HeHHO-NPAKMUYecKue 3a0a4u: CaMoCTOSITENIbHO IPUoOpeTaTh
Y IPUMEHSTh 3HAHUS B PA3JIMUHBIX CUTYalLUsIX, padoTaTh B rpyIIax, apryMEHTUPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUS, YMETh CIIyLIaTh PYrHX, U3BJIEKaTh y4eOHYI0 HH(POPMALIUIO Ha
OCHOBE COIIOCTABUTEIILHOTO aHAJIN3a 00BEKTOB, M0JIb30BATHCS IIPEAMETHBIM YKa3aTeIIeM,
SHIMKJIONEUEN U CIIPAaBOYHUKOM JUISl HAXOXKJICHUS! HH(POpMAaLIMK, CaMOCTOATENBHO AeHCTBOBATh B
CUTYaLUsIX HEOTIPEEIEHHOCTH MTPU PEIICHUH aKTYaJIbHBIX JJIsl HUX TPOOJIeM.

TpeGoBanus K YpOBHIO OATOTOBKH yyamuxcs 8 kiacca
Honsrcuvl 3namv/nonumams:
HauanbHble MOHATHS U TEOPEMBI TEOMETPUH.
MHOroyrojapsHUKU. OKPY>KHOCTb M Kpyr. Harnsansle npeacTaBieHus o NpOoCTPaHCTBEHHBIX
Tenax: Kyoe, mapasuienenurnene, npusMe, nupaMmu/ie, mape, chepe, konyce, umsape. [lpumepst
ceyeHuil. [Ipumepsl pa3BepTok.
Tpeyronbauk. Teopema Paneca. [logodue TpeyronbHUKOB; Ko uiiment nogodus. [Ipuznaku
10J100US TPEYTOJIbHUKOB.
Teopema ITudaropa. IlpusHaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC, KOCUHYC,



TAHI'€HC U KOTAHT€HC OCTPOr0 yIJIa MPSIMOYTOJIbHOIO TPEYTOJIbHUKA .3aMedaTeIbHble TOUKH
TPEYroJbHUKA: TOUYKH [IEPECCUEHUS CEPETUHHBIX NEPIEHANKYISIPOB, OUCCEKTPUC, METUAH.
YersipexyrosbHuk. [lapamnenorpamm, ero cBOMCTBa U Npu3Haku. IIpsmMoyroiasHuK, KBagpar,
poMO, ux cBOMCTBA U IpU3HAKK. Tpaneuus, paBHOOEApEHHAs TpaleLHs.

MHoroyroiasHUKU. Beiykiible MHOTOYrojipHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
BrircanHble 1 OMCaHHBIE MHOTOYTOJIBHUKH. [[paBHIIBHBIE MHOTOYTOJIBHUKH.

OxpyxxHocTb U Kpyr. Llentp, paguyc, nuametp. yra, xopaa. LleHTpanbHbli, BIUCAaHHBIN yIrod;
BEJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnonokeHue nNpsMoil U OKpYKHOCTH, IBYX
OKpykHOcTel. KacarenbHas U ceKyllas K OKpY>KHOCTH, PaBEHCTBO KacaTeJIbHbIX, [IPOBEICHHBIX
13 OJIHOM TOYKU. MeTpruecKne COOTHOIIEHUS B OKPY>KHOCTH: CBOMCTBA CEKYILUX, KaCATEIbHBIX,
XOpA.

OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPYXKHOCTb, OIIUCAHHAs OKOJIO TPEYTOJIbHUKA.
BnucanHble ¥ ONMCaHHbBIE YETHIPEXYTOJIbHUKU. BrincaHHbIe U ONMCAaHHBIE OKPYKHOCTH
IIPABWJIBHOTO MHOT'OYTOJIbHHKA.

N3MepeHne reoMeTpUuueCKUX BEJIMYKH. J[JIMHA JIOMaHOW, IEPUMETP MPSAMOYTOJIbHHUKA.
[TonsTHe 0 momany mIockux Guryp. PaBHococTaBieHHbIE U paBHOBEIUKUE (PUTYPBHI.
IInomane npsmoyroybHuKa. [ Inomane napamienorpaMma, TpEyroJlbHUKA U TPaCLUU.

CBs13b MeX/1y MJIOUIAIIMU TOAOOHBIX GUTYP.

['eomerpuueckue mpeodpazoBanus. Cummerpus ¢puryp. OceBast M IEHTpaIbHAsI CAMMETPHU.
Jonsrcnvl ymemsp: TI0JIb30BaTHCSI TEOMETPUYECKUM SI3bIKOM JIJIsl OTIMCAHUS IIPEIMETOB
OKPY’KalOIIIero MUpPa; pacrio3HaBaTh TEOMETPUUYECKUE (PUTYPBI, Pa3IMYaTh UX B3aUMHOE
PacroiokKeHue; U300paxkaTb TeOMETPUIECKHE (PUIYPBI, BBITOIHATH YEPTEKH 10 YCIOBHUIO 33/1a4H;
OCYILECTBIIATH IpeoOpa3oBaHusl GUryp. BeUMCIsITh 3HaUSHNS TE€OMETPUUECKUX BEIUYMH (JUIMH,
YTJIOB, TUIOIIA/ICH ),B TOM YUCIIE IS YTTIOB OT 0° o 1800; ONpeAeIIsITh 3HAYCHUS
TPUTOHOMETPHUUYECKUX (PYHKIUH 10 33JaHHBIM 3HAUEHHSIM YIJI0B; HAXOJUTh CTOPOHBI, YIIIbI U
IUIONIAIA TPEYTOJIBHUKOB, JUIMHBI JIOMAaHbIX, YT OKPYKHOCTH, IIOLIAIe OCHOBHBIX
reoMeTpudeckux Gpuryp u Guryp, COCTaBICHHbBIX U3 HHX.

Pemiate reomMerpryeckue 3aauu, ONUPasich Ha U3y4eHHbIE CBOMCTBA GUTYp M OTHOIICHUI
MEX/1y HUMH, IPUMEHSIS] TOTIOJTHUTENbHBIE TOCTPOCHHUSI, alredpandeckuil anmapar,
coobOpakeHust cummeTpur. [IpoBoIUTH ToKa3aTeabHbIE pacCyKISHUs IPU PELISHUH 3a/1a4,
HCIIONIb3Ysl U3BECTHBIEC TEOPEMBI. PemaTe npocTennme iaHuMeTpUYeCKue 3a1a4u B
IIPOCTPAHCTBE.

Joncnvl n1adems Komnemenyuamu: yieOHO-TI03HABATENbHON, IEHHOCTHO-OPUEHTUPOBAHHOM,
pedekcBHON, KOMMYHUKATUBHON, MH(MOPMALIMOHHOM, COLMATBHO-TPYIOBOM.

Hcnonvzoeams npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCIU U
no6ceOHesHoll Hcu3Hu: U1 ONICaHNsI PEAbHBIX CUTYallMi Ha SI3bIKE TEOMETPHUH; PACUETOB,
BKJIFOUAIOIIMX [TPOCTEHIIINE TPUrOHOMETpHUYECKUE (POpMYIIbl; peLlIeHNsI TEOMETPHUECKHX 3a/1au C
UCIIOJIb30BAHUEM TPUTOHOMETPHUU. Pellienns mpakTHUECKUX 3a/1a4, CBI3aHHBIX C HAXO0XKICHUEM
reOMETPUYECKUX BEJIMUMH; TOCTPOSHUI F€OMETPUIECKUMHI HHCTPYMEHTAMH (JIMHENKA, YrOJIbHUK,
LIUPKYJIb, TPAHCHIOPTHP).

TpeGoBanus K yPOBHIO OATOTOBKH yYamuxces 9 kiacca
Honsrcuvl 3namv/nonumams:

Crienyroniye noHSTHS : BEKTOP, CYMMa U Pa3HOCTh BEKTOPOB; IPOU3BEICHUE BEKTOPA HA
YHCJIO, CKAJSIPHOE NIPOU3BEIECHUE BEKTOPOB; CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC; TEOpEeMa
CHHYCOB M KOCUHYCOB; pEHIEHUE TPEYTOJbHUKOB; COOTHOIIEHUE MEXK1y CTOPOHAMH U YIIIAMH
TpeyroiapHuKa. OnpeaeieHue MHOTOYTOJIbHUKA; (POPMYIIbI JUTMHBI OKPY>KHOCTH, TUIOIIAAN
KpyTa; CBOWCTBA BIIMCAHHOM U ONMCAHHOW OKPYKHOCTU OKOJIO IPaBUIIBHOTO MHOTOYT'OJIbHUKA;
MIOHATUE ABUKEHUS HA IUIOCKOCTH: CUMMETPHSL, ITapajlIeIbHbIN IIEPEHOC, IOBOPOT.

Honsrcnvl ymemsp: T0JIb30BATHCS] TEOMETPUYECKUM S3BIKOM JIJIsl OTIMCAHUS IIPEIMETOB
OKPY’KaloIllero MUpa; pacrio3HaBaTh FeOMETPUUYECKUE (PUTYpBI, pa3iiMyaTh UX B3aUMHOE
pacrnoioxeHue; n300pakaTb reoMeTpudeckue (PUrypsl; BBITOIHITH YEPTEKH M0 YCIOBUIO 3a1a4H;



OCYIIECTBIATE peodpa3oBanust Guryp. Pacro3naBaTh Ha YyepTexax, MOACTSIX M B OKpYKaroIIen
00CTaHOBKE OCHOBHbBIE IPOCTPAHCTBEHHBIE TENa, N300paXKaTh UX; B MPOCTEHIIINX CIydasX CTPOUTD
CCUCHHUS M PA3BEPTKU MPOCTPAHCTBEHHBIX Tel. [[pOBOMUTH Orepariu HaJl BEKTOPaMH, BBIYUCIISTH
JUITMHY U KOOPJIMHATBI BEKTOPA, YroJl MEKIY BEKTOpaMU. BbIUHCIIATH 3HAYEHUS TEOMETPUYECKUX
BEJIMYMH (JJTUH, YTJIOB, TUIOMIA/ICH, 00bEMOB); B TOM YUCIIE: JJISl YIJIOB OT 0° 10 180° ONpPENIETATh
3HAYEHUS] TPUTOHOMETPUUECKUX (DYHKIUH MO 3HAYCHUIO OJJHON U3 HUX; HAXOJUTh CTOPOHBI,
YIJIBI ¥ TUIOIIAU TPEYTrOJIBHUKOB, JUTMHBI IOMAHBIX, IYT OKPY>KHOCTH, TUTOIIA €l OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBlI€HHBIX U3 HUX. PEIlIaTh T€OMETPUUYECKUE 3a1a4H,
OMHPAasCh Ha M3yYCHHBIC CBOMCTBA (DUTYp M OTHOLICHUHN MEKy HUMU, IIPUMEHSS
JIOTIOTHUTEJIbHBIE TIOCTPOCHUS, alIreOpanvyeckuii U TPUrOHOMETPUUYECKUH anmapaT, CHMMETPHIO.
[TpoBoAMTH OKA3aTENBHBIE PACCYKICHHUS MPU PEIICHUH 3a/1a4, UCIIOJIb3Yys U3BECTHBIC TEOPEMBIL;
pelaTh IpocTeiine IIaHuMeTpUYECKre 3aJa4ui B TPOCTPAHCTBE.

JoncHbl 6n1adems KOMnemeHyuaMu:

- uH(bOPMAIMOHHOM;

- KOMMYHHUKAaTHBHO;

- MareMaTU4eCKOM, Mopa3yMeBaloIlei, 4TO yJaluecss yMelT UCI0JIb30BaTh
MaTeMaTHYECKUEe 3HAHUS, apu(PMETUICCKUH, areOpandecKuil anmnapar s ONIMCAHUS U
pelieHus mpodiieM peaabHOM KU3HU, TPAMOTHO BBITIOIHATEH AITOPUTMHUYECKHE
MPEIITUCAHUS M HHCTPYKIIMHA HA MAaTEMAaTUYECKOM MaTepHalle, MojIb30BaThCs
MaTeMaTu4ecKUMu (HopMyliaMu , MPUMEHSATh IPUOOpPETEHHBIE alreOpandecKue
npeoOpazoBaHus U QyHKIIMOHATBHO-TpaUIECKUe TPEACTABICHUS JJIs OIMCAHUS U aHAJIA3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIINX B OKPYKAIOIIEM MUPE U B CMEKHBIX MIpeIMETax;

- COIMAIBHO-JIMYHOCTHOM, TIOJIPa3yMEBAOIICH, YTO yJaIIUecs BIaJICIOT CTUIEM MBIIILICHHS,
XapaKTEePHBIM ISl MATEMaTHKHU, €ro a0CTPaKTHOCTHIO, JOKA3aTeNbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOIMTH apTYMEHTHPOBAHHBIC PACCYKICHUS, 1e1aTh JJOTHIECKIE 00OCHOBAHHBIC
BBIBO/IbI, TPOBOAUTH 0000IIEHNS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, SKCIIEPUMEHTA, BBIIBUTAThH TUIIOTE3bI, ICHO U TOYHO BBIPAYKATH CBOU MBICIU B
YCTHOM U MMCBMEHHOW peuu;

- OOIIEKYIbTYPHOH, MOPA3yMEBAOIIEH, UTO YUaIUEeCs TOHUMAIOT 3HAYUMOCTh MAaTEMATHKHU
KaK HEOThEMJIEMOM 4acTH 00I[e4eNI0OBEeUeCKON KyIbTYphl, BO3ICHCTBYIOIICH Ha APYTHE
00J1acTH KyJIbTYpPBI, TOHUMAIOT, 9TO ()OPMATBHBIN MaTeMaTHICCKH aImapar co3/1aH u
pa3BUBAETCS C IENbI0 PACIIUPEHUS BO3MOXKHOCTEH €ro MpUMEHEHHs K PEeIISHUIO 3a/ad,
BO3HUKAIOIINX B TCOPHH U TIPAKTHKE, YMEIOT YMECTHO HCITOJIb30BaTh MATEMATHUECKYIO
CUMBOJIUKY;

- MPEeAMETHO-MHPOBO33PEHUECKOH, MOAPa3yMEBAIOIIEH, YTO yUaniuecst IOHUMAIOT
YHHUBEpPCAIbHBIA XapaKkTep 3aKOHOB MaTEMaTHYECKOM JIOTUKU, TIPUMEHUMBIX BO BCEX
00J1acTSIX YeIOBEUECKOM JACITeILHOCTH, BIAJICIOT IPHEMaMU TOCTPOCHUS U UCCIICIOBAHUS
MaTeMaTHUYECKUX MOJIENIeH TTPH PEIIeHNH MPUKIAIHBIX 3a/1a4.

Hcnonv3oeams npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmebHOCU U
NnO0BCEOHEBHOIL HCU3HU: TS OTIICAaHHSI PEATbHBIX CUTYAlIUi Ha SI3bIKE TEOMETPHU; TS PACUETOB,
BKJTFOYAIOMIHUX MTPOCTEHIIINE TPUTOHOMETpUIEeCKUe (POPMYITBI; IPH PEIICHUH TeOMETPHUICCKUX 3a/1a9
C UCTOJIb30BaHUEM TPUTOHOMETPHU; TSI PEIIICHUS] MPAKTUYECKUX 3a/1a4, CBSI3aHHBIX C
HAXOK/ICHUEM I'eOMETPHYUSCKIX BEJTMUYHH (MCIIOIB3YS ITPH HEOOXOAMMOCTH CIIPABOYHUKA H
TEXHUYECKHE CPEJICTBA); IPU IOCTPOSHUH T'€OMETPUIECKUMU MHCTPYMEHTaMH (JIMHEHKa, YTOJBHHK,
LUPKYJIb, TPAHCIIOPTHUD).

Cooepotcanue Kypca ceomempuu 6 7-9 Knaccax

BexTopsl 1 KOOPIMHATHI HA MJIOCKOCTH

BekTopbl
ITonsTne BexTOpa, IEHCTBHUA HAll BEKTOPAMH, HCIIOIH30BAHNE BEKTOPOB B (PH3HKE, PA3JIOKEHHE BEKTOpa Ha
COCTaBIIAIONINE, CKAIIPHOE TPON3BEICHNE.

Koopaunatsi

OcCHOBHbIE OHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEX Ty ToukaMu. KoopanHaThl cepeiuHbl OTpe3Ka.



VYpaBHeHUS QUryp.

IIpyuMeneHne BEKTOPOB U KOOPJAMHAT JJIsl PEIIEHHS NPOCTEHIINX FEOMETPUIECKUX 3aad.

HcTtopusa mateMmaTuKH. ['eomerprnueckune Gpurypsl

@urypsl B reoMeTpHH U B OKPY KaIoleM MHpe

I'eomeTpuueckas purypa. PopMupoBaHHUE NPEICTABICHHH O METAPEIMETHOM MOHATHH «PHUTYpPay.

Touka, TMHUS, OTPE3OK, PsIMas, JIyd, JIOMaHasi, INIOCKOCTh, YToJl, OUCCEKTpHUCa yIila U ee CBOMCTBA, BHIbI
YTJI0B, MHOTOYTOJIBHUKH, KPYT.

OceBast cUMMeTpHsI TeoMeTpHuecKuX (uryp. LieHTpanbHas CHMMETpHs TEOMETPUYECKUX (DUTYD.

MHOroyroJibHUKH

MHOroyroiabHHUK, €ro 3JEeMEHTl U €ero CBOHCTBa. Pacmo3HaBaHHE HEKOTOPBIX MHOTOYTOJBHHKOB.
Brimykiible ¥ HEBBIYKIIbIE MHOTOYTOJIbHUKHU. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.

Tpeyronpauku. BricoTa, Menmana, OWCCEKTpHca, CpeHss IWHHA TPEYyroJbHUKA. PaBHOOenpeHHBIIH
TPEYrOJbHUK, €r0 CBOWCTBA W INpPU3HAKU. PaBHOCTOPOHHMU TpeyronbHUK. [IpsSMOYIrONBHBIN, OCTPOYIOJBHBIMN,
TYNOYTONBHBIA TPEYroJIbHUKH. BHelHNe yribl TpeyronsHuKa. HepaBeHCTBO TpeyroabHHKA.

YetsipexyronpHuky. llapammenorpaMM, pom0, NpsIMOYTOJBHUK, KBaipaT, Tpamelws, paBHOOECIpEHHAs
Tpanenus. CBOWCTBA M IPU3HAKY MapauiesiorpaMMa, poM0a, IpsSMOYTOIbHUKA, KBaApaTa.

OKpyXHOCTb, KPyI

OKpy»KHOCTb, KPYT, X JIEMEHTHI 1 CBOWUCTBA; IIEHTpaJbHbIC U BIMCaHHbIC yribl. KacaTtenbHas u cexymas
K OKpPY>KHOCTH, MX CBOIicTBa. BriucaHHbIEe U ONHMCaHHBIC OKPY)KHOCTH JUIS TPEYTOJIbHUKOB, YETHIPEXYTOJIBHUKOB,
MPaBUIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuyeckue ¢purypsl B npocTpancTie (00beMHbIE Tesla)

MHOrorpaHHuK M €ro 3jeMeHThl. Ha3BaHMS MHOTOTPAaHHUKOB C Pa3HBIM IOJIOKEHHEM M KOJIHMYECTBOM
rpaneii. [lepBuuHble npecTaBIeHNs O MUPaMU/IE, apajulelienueie, npu3Me, cdepe, mape, HIMIMHIPE, KOHYCE, UX
3JIEMEHTaxX U NPOCTEHIINX CBOMCTBAX.

OTHomeHus

PaBencTBoO puryp

CBoiicTBa paBHBIX TPEYTOJBHUKOB. [IpU3HaKky paBeHCTBA TPEYTrOJIbHHUKOB.

IapannenbHOCTH NPAMBIX

IIpu3Haku u cBOlicTBa MapayieNbHBIX IPAMBIX. AKcroMa napamiensbHocTn EBkimnaa. Teopema Parneca.

IlepnenauKyJsipHbIe NpsAMbIe

IIpsmoit yron. Ilepnenmuxyinsp k mpsMoil. Hakinonnas, mpoexrmus. CepequHHBIH NEpIEHIUKYIAP K
oTpe3Ky. CBoiicTBa M MPU3HAKH MEPICHAUKYIIPHOCTH.

Ilono6ue

[IponoprmonaneHble 0Tpe3kH, noxodue Gpuryp. [lonodHsie Tpeyronpuuku. [Ipu3Haku nogoows.

B3auMHoe pacnoJiokeHue NpsIMON U OKPYKHOCTH, JIBYX OKPY>KHOCTEH.

H3mepenus: U BbIYMCICHUS

Beauunnbt

[onarne Bennuuuel. Jnuna. M3mepenwe pnuebl. EauHMnbEl u3MepeHHs ANMHBL BennunHa yria.
I'panycnas mepa yrna.

[NonaTne o TUIOmMAAM IUIOCKOW (QHUTYPHI M ee cBoiicTBaxX. M3mepeHue miomaneil. ExuHuIBl n3mepeHus
TUTOIIA/IH.

IIpencraBnenue 06 o0beMe U ero cBoiicTBax. M3mepenue oobema. EauHuIbl n3mMepeHns 00 beMOB.

H3mepenusi U BbIYMCIEHUS

WHCTpyMEHTHI Ui M3MEpEeHHH M MOCTPOCHMH; M3MEpPEHHE W BBIYHMCICHHE YTJIOB, UIMH (PacCTOSHUIL),
wioutaneid. Tpuronomerpudeckue GyHKIMH OCTPOrO Yria B IPSIMOYTOJLHOM TPEYTOJIbHUKE Tpuconomempuuieckue
@ynxyuu mynozo yena. BeluucieHHe DJIEMEHTOB TPEYroJbHUKOB C HCIOJB30BAHUEM TPUTOHOMETPHYECKUX
cooTHomIeHnH. PopMyIbl IIOMAAN TPEYroJIbHUKA, apauIeIorpaMMa U €ro0 YacTHBIX BUIOB, (OPMYJIbI AIHHBI OK-
pyXHOCTH W Tiomanu kpyra. CpaBHeHue W BblumcieHue mromaneil. Teopema [Indaropa. Teopema cumycos.
Teopema xkocunycos.

Paccrosnus

Paccrosnue mex ity Toukamu. PaccTostHue OT TOUKH 10 pIMoil. Paccmosinue mearcoy guzypamu.

I'eomeTpuyeckne MOCTPOEHUA

I'eomeTprueckie MOCTPOCHNS IS FULTIOCTPALIMU CBOMCTB F€OMETPHIECKUX QUTYP.

WHCTpYMEHTHI ISl TOCTPOSHHHA: IUPKYIIb, JIMHEHWKA, YTOIbHUK. [Ipocmeliuiue NoCmpoeHus yupkyiem u
JUHEUKOU. nocmpoenue OUCCEKMPUCHL yeia, NePpneHOUKYIapa K NPAMo, yead, pasHoco OaHHOMY,

Ilocmpoenue mpey201bHUKOG NO Mpem CIOPOHAM, 08YM CIOPOHAM U Y2iLy MeNCOY HUMU, CIOPOHE U 08YM
NPUREHCAWUM K Hell Y2Iam.

Henenue ompesxka 6 0aHHOM OMHOWIEHUU.

I'eomeTpuyeckue npeodpasoBaHus

IIpeoGpa3zoBanus

[Monstre npeobpazoBanus. [IpencraBneHue o MeTanpeIMeTHOM MOHATHH «IIpeoOpazoBanuey. [1odobue.

JABu:xeHust

OceBas U LIeHTpabHasi CUMMETPUS, HO8OPOM U NAPALNIENbHbLIL NEPEHOC.



Onucanmue MaAaTECPHAIBHO-TEXHUICCKOTO ob0ecreyeHus Oﬁpa3OBaTeHLHOI‘O

nmpouecca.
s peanuzanuy nene u 3amaq o0ydeHHs MaTeMaTHKe 110 JaHHOH mporpaMme uctonsizyercs YMK :

1. Vuebnuk. 'eomerpus: 7 — 9 k. / JI. C. Aranacss, B. @. Byryzos, C. b. Kagomues u np. — M.: [IpocBerenue,
2014.

2. JlnnakTudyeckue Matepualtsl 1o reomerpun: 8 knacc: k yueonuky JI.C. AranacsiHa u np. «['eomerpust 7 — 9
kiacce» / H.B. MenbHukoBa, I'.A. 3axapoBa. — M.: M3natenscTBo «JKk3amen», 2015

3. Tectsl no reomerpun: 9 xiacc: k yueouuky JI.C. Atanacsina u ip. «I'eomerpus 7 — 9 kiaccs» / A.B. @apkos.
— M.: U3narenscTBO «OK3amen», 2016

4. lnpaktiyeckre MaTepHansl o reomerpun: 9 xiace: k yueonuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kiacce» / H.B. MenbHukoBa, I'.A. 3axapoBa. — M.: M3natenscTBo «JKk3amen», 2016

K TexHn4eckuM cpeacTBaM 00ydeHHs, KOTOpbIe MOTYT 3(h(heKTHBHO HCIIOIH30BAThCS HA YPOKaxX MAaTEMaTHKH,
OTHOCATCS] KOMIIBIOTEpP, MHTEpPAKTHBHAS JOCKA .

[Tepeuens paboT NpH UCTIOIB30BAHUN KOMIIBIOTEPA:
—TOKCK JOINOJIHUTENILHOM nHpopmaruu B HTepHeTE;
— CO31aHHEe MYJIbTUMEIUIHBIX MTPe3eHTA (TEKCTOB C pUCYHKaMH, poTorpadusmMu u T.1.).

Y4eOHbIX MOcOoOHUs IS YUAIIUXCH:
JTeomerpust 7-9 Yuebuuk s odieodpasoparenbubix yupexaeuuit/ JI.C. Atanacsa u ap. M. [Ipocsemienue, 2013.

TemaTn4yeckoe MIIAHUPOBAHUE.

OCO0EHHOCTBIO TEMATHYECKOTO IUITaHUPOBAHUA SABJIAICTCA TO, YTO B HEM COACPIKUTCA OIMUCAHUC BO3MOKHBIX
BUAOB JACATCIBHOCTH YYAIIHUXCA B IIPOLECCE YCBOCHUA COOTBCTCTBYIOLICTIO COJACPIKaHUA, HAIPABJICHHBIX Ha
JOCTHIKXCHHUEC ITOCTaBJICHHBIX I.ICJ'ICf/i 06y‘IeHI/I$I. 9T0 OPHUCHTUPYET YUUTCIII Ha YCUIICHUC ACATCIIbHOCTHOI'O NOAX04a B
o0y4eHHH, Ha OPraHM3AIMI0 Pa3HOOOpa3HON YUYeOHOW MESATEIPHOCTH, OTBEUAIOMmIe COBPEMEHHBIM IICHXOJIOTO-
NeaarornieCKrMM BO33pCHUAM, HA UCII0JIb30BAHNUE COBPEMCHHBIX TEXHOJIOTHH.

B ocHOBHOE MPOrpaMMHOC COACPIKAHNC BKIIOYAIOTCA JOIIOJHUTCIbHBIC BOIIPOCHI, CHOCO6CTBYIOH.II/I€ Ppa3sBUTUIO
MAaTEMAaTUICCKOTO KPyro3opa, OCBOCHUIO Ooitee MPOABUHYTOI'O MATEMATUYIECKOTI'O allliapara, MaTEMaTUICCKUX
criocoOHoCTel. Pacimpenue cofepkaHust reOMETPHIECKOro 00pa30BaHus B 3TOM CITydae JaéT BO3MOKHOCTh
CYIIECTBEHHO 000TaTUTh KPYT PEIIaeMBbIX 3a1ad.



7 Kjaacc

Homep ConeprkaHue MaTepuana Komnu- XapakTepucTHKa OCHOBHBIX
napa- YECTBO BHJIOB JICSATEILHOCTH YUE€HUKA
rpada 4acoB (Ha ypoBHE y4eOHBIX
TEHCTBUI)
I'nasa |. HayanbHble reoMeTpuyecKue 10 OOBACHATD, YTO TAKOE OTPE3OK, JIyd, YTOJ, KaKue
CBe/ICHHsI (Gburypsl Ha3bpIBAlOTCSA PaBHBIMH, KaK CPABHUBAIOTCS U
1,2 IIpsamas u otpesok. Jlya n 2 HU3MEPSIOTCS OTPE3KHU U YTJIbl, YTO TAKOE IPAnyC U
yrou rpagycHast Mepa yria, KaKO¥ yroi Ha3bIBaeTCs
3 CpaBHEHHE OTPE3KOB U 1 MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, 9TO TAKOE
yTJIOB cepeauHa OTpe3Ka U OuccekTpuca yria, Kakue yribl
4,5 H3mepeHne oTpe3KoB. 3 Ha3BIBAIOTCSI CMEXHBIMHU U KaKH€ BEPTHUKAJIbHBIMUY;
W3mepenue yrios (opMyIHpOBATH U 0OOCHOBBIBATH YTBEPKACHHS O
6 CMeKHbIE U BEpTUKAJIbHBIC 1 CBOMCTBaX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB; 00BSIC-
YIIIBI HATh, KaKHe IMPSIMbIE Ha3bIBAIOTCS
7 IlepnenaukynspHble NpsIMbIe 1 MepHeHANKYISIPHBIMU; (opMyInpoBaTh U
Pemenue 3amau 1 00OCHOBBIBATh YTBEP)KIACHUE O CBOWCTBE IBYX MPIMBIX,
Kontponsuas pabdora Ne 1 1 MEPICHINKYISPHBIX K TPEThel; n300pakaTs H
pacrio3HaBaTh yKa3zaHHbBIE IpocTeine Guryps! Ha
yepTexax; pelarh 3aJaui, CBSI3aHHbIC C 3TUMHU
MpOCTEHIINMH QUTypaMH
I'aasa |l. Tpeyroasuuku 17 OOBsICHATH, KaKask GUrypa Ha3bIBacTCA
1 TpeyronbHHUK 2 TPEYTOJBHUKOM, YTO TaKOE BEPIIMHbI, CTOPOHBI, YIJIBI
2 IlepBrlii npu3HaK U [IEPUMETP TPEYTrOJbHUKA, KAKOU TPEYroJbHUK
paBEHCTBA TPEYTOJIbHUKOB 1 Ha3bIBAaeTCs paBHOOEIPEHHBIM U KaKoit
3 Iepnienukynsp Kk npsMoit 1 PaBHOCTOPOHHHUM, KaKue TPEYrOJIbHUKH Ha3bIBAIOTCS
MenuaHsl, OUCCEKTPHUCHI U 1 PaBHBIMH; U300paKaTh U PAaCIO3HABATH Ha YEPTEKAX
4 BBICOTHI TPEYrOJIbHHUKA TPEYTOJIbHUKH U UX 3JIEMEHTHI; (POPMYITHUPOBATH U
5 CaBoiicTBa paBHOOEIPEHHOTO 1 JIOKa3bIBaTh TEOPEMBI O MPU3HAKaX PaBEHCTBA
TPEYyTroJIbHUKA TPEYTOJIbHUKOB; OOBSICHATD, YTO HAa3BIBACTCA
6 Bropoi u tperuii 4 MEPIEHIUKYIAPOM, IPOBEIEHHBIM U3 JAHHON TOYKH K
MPU3HAKN PaBCHCTBA JaHHOH NpsAMOH; popMyIHpOBaTh U JOKa3bIBaTh
TPEyroIbHUKOB TEOpeMy O NEPIEHAUKYJIAPE K MPIMOM; OOBSICHATS,
7 OKpy’>KHOCTB 1 KaKne OTPE3KH Ha3bIBAIOTCS MEAMAHON, OMCCEKTPHUCOH
3agauu Ha MOCTPOEHHUE 3 U BBICOTOM TPEyrojbHHUKA; (POPMynHpoOBaTh H
Pewenue 3anau 2 JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX PaBHOOEAPEHHOTO
Kontpossnas pabora 1 TPEYTroNbHHUKA; peuraTh 3a/1a4i, CBSI3aHHBIE C
Ne 2 IIPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB U CBOMCTBAMHU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA; (POPMYIUPOBATh
oTpeJielieHne OKPYKHOCTH; OOBACHITH, YTO TaKOE
LEHTP, PaANyC, XOpAa ¥ JUAMETP OKPYKHOCTH; peIlaTh
IpocTeiire 3a/1a4n Ha MOCTPOeHHUE (TIOCTPOCHHUE yIiia,
PaBHOTO JaHHOMY, IOCTPOCHNE OUCCEKTPHUCHI yTIIa,
MTOCTPOCHHUE NEPIECHANKYISIPHBIX NPSIMBIX,
IIOCTPOCHHE CEePEeIMHBI OTPE3Ka) U OoJiee CIOXKHbIE
3a/1a4¥, UCIOJIB3YIOIINE YKa3aHHbIE MPOCTENIINE;
COIIOCTABIIATH MOJYYEHHBIN Pe3yiIbTaT C YCIOBHEM
3aJ1a4M; aHAJIM3UPOBATh BO3MOXKHBIE CIIydyau
I'naga |11 ITapajJiejbHble NpsiMble 13
1 [TapannensHbIe TpsSMBIE 1 DopMyIHPOBATEH ONPEICICHUE TAapAIIIETBHBIX PSIMBIX;
2 [Ipu3Haku mapanaeabHOCTH 3 OOBSICHATH C TIOMOIIBIO PUCYHKA, KAKHE YTIIBI,
JBYX TIPSMBIX 00pa3oBaHHBIC IPH NTEPECEUEHUH JBYX MPSIMBIX
3 AxcroMa mapasuiebHBIX 5 CeKyIIel, Ha3bIBAIOTCS HAKPECTIEKAIINMH, KaKHe
HPSIMBIX OJIHOCTOPOHHUMH U KaKHE COOTBETCTBEHHBIMU;
Pemenue 3anau 3 (opMynHpOBaTh U JOKA3hIBATH TEOPEMBI,
Konrponbhas padora Ne 3 1 BBIpa)KaIOLINe NPHU3HAKH MapaUICIbHOCTH JABYX
MIPSIMBIX; OOBSICHATD, YTO TAKOE aKCHOMBI T€OMETPUHU
U KaKue aKCUOMBI YK€ HCIOIb30BaINCh PaHee;
(opMyIHpOBaTh AKCUOMY IapaJUICJIbHBIX MPSIMBIX U
BBIBOJIUTH CIIEICTBHA U3 HeE; (popMyIHpoBaTh
1 JIOKa3bIBATh TEOPEMBI O CBOMCTBAX MapaIeTIbHBIX
TPSIMBIX,




oOpaTHbIC TeopeMaM O MPHU3HAKAX MMapalICIbHOCTH,
CBSI3aHHBIX C HAKPECT JICIKAMUMH, COOTBETCTBEHHBIMH
U OJJTHOCTOPOHHUMH YTJIAMU, B CBSI3H C 3TUM OOBSICHSITH,
YTO TAKOE YCJIOBUE M 3aKIIOYCHHE TEOPEMbI, Kakas
TeopeMa Ha3bIBaeTCs 00PaTHOI MO OTHOMICHHIO K
JAaHHOU TeopeMe; 00BSACHATD, B YEM 3aKITF0YAETCS
METO/I 10Ka3aTeIbCTBa OT IPOTUBHOTO:
(dhopMyUpOBaTh U TOKAa3bIBATh TEOPEMBI 00 yritax ¢
COOTBETCTBEHHO MaPaJLICIBHBIMHU U
MIEPICHANKYISIPHBIMUA CTOPOHAMM; TIPUBOIUTH IPUMEPHI
HCTOJB30BaHUs 3TOTO METO/Ia; PeliaTh 3aauu Ha
BBIUHCIICHHE, TOKA3aTEILCTBO U MOCTPOCHUE, CBSI3aHHEIC
C MapaJuICIbHBIMH IPSIMBIMU

I'naBa IV. CooTHomeHUST MeXTY 18 ®dopMynupoBaTh U J0Ka3bIBaTh TEOPEMY O CYMME YIJIOB
CTOPOHAMH M YIJIAMHU TPeYroJbHUKA TpEyroJbHHUKA U €€ CIEICTBHE O BHEIIHEM YIJIE
1 CyMMa yTJI0B TPEyTOJIbHUKA 2 TPEYTOJIbHUKA; TIPOBOIUTH KIACCUPHUKALUIO
2 COOTHOMIEHUS MEXKIY TPEYTOJIbHHUKOB TI0 yTIiiaM; GopMyIHpOBaTh U
CTOPOHAMU U YTIaMHA JIOKa3bIBAaTh TEOPEMY O COOTHOLICHUSIX MEXKIY
TPEyroJbHHUKA 3 CTOpPOHAMH U yTiIaMH TPEeyrojbHUKa (IpsMoe U
KonrponsHas padota Ne 4 1 oOpaTHOE yTBEP)KACHUS) U CIICACTBHS U3 HEE, TEOPEMY O
3 [IpsamoyromibHbIE 4 HEpaBEHCTBE TPEYTOJIbHUKA; (HOPMYIUPOBATH U
TPEyroJbHUKH JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX MPSIMOYTOJIbHBIX
4 [TocTpoenue TPEYTOJILHUKOB (TIPSIMOYTOJIbHBIN TPEYTONBHUK C YIIIOM
TPEYTroJbHUKA IO TPEM 30°, mpu3HaKU paBEHCTBA MPSIMOYTOJIBHBIX
3JIeMEHTaM 4 TPEYTrOJILHUKOB); (hOPMYyIHPOBaTh ONpeIeICHUs
Pemenne 3anau 3 paccTOSHUS OT TOYKH JIO IPSIMOH, PaCCTOSIHUS MEXKIY
Konrponsaas padora Ne 5 1 MapajuIeIbHBIMU NPSIMBIMH; PEIIATh 3a7add Ha
BBIUMCIICHHUE, JI0KA3aTEIBCTBO M MOCTPOCHHE,
CBSI3aHHBIE C COOTHOILICHUSMH MEXy CTOPOHAMU 1
YTJIaMH TPEYTOJIbHUKA U PACCTOSTHUEM MEXILY
TapauIeNIbHBIMU NPSIMBIMH, TIPH HEOOXOIUMOCTH TIPO-
BOJIUTH TI0 XOAY PELICHUS JOMOJIHUTEIbHBIE
MOCTPOCHHUS, COTIOCTABIIATH MOJYYEHHBII pe3yJbTaT ¢
yCIIOBHEM 3aJlauH, B 3aJjauax Ha OCTPOCHHE
UCCJIeIOBATh BO3MOXHBIE CIIyyau
IToBTOpenne. Pemenue 12
3ajga4
8 kiacc
Howmep Copepxanne MaTepuana Komu- XapakTepucTUKa OCHOBHBIX
napa- YECTBO BUJIOB JICSTEILHOCTH yUYCHHKA
rpada 4acoB (Ha ypoBHE y4eOHBIX
JEWCTBUI)
I'naBa V. YeThIpEéxyroJabHUKH 14 OOBSCHATH, YTO TaKOE JOMaHas,
1 MHOTOYTOIbHUKHI 2 MHOTOYTOJIbHHK, €T0 BEPIINHbI, CMEXHbIE
2 [Mapannenorpamm n 6 CTOPOHBI, INAroHaJIN, U300paxxaTh U pac-
Tpamnenus IT03HABATh MHOTOYTOJILHUKN HA YepTekKax;
3 [IpsamoyronsHUK, poMO, 4 MOKa3bIBaTh AJIEMEHTBl MHOTOYTOJbHHUKA,
KBaJpaT €ro BHYTPEHHIOIO U BHEIIHIOK 00JacTy;
Pewenue 3anau 1 (dbopMynHupoBaTh ONpEACTICHUE BBIITYKIOTO
Kontpomnsnas pabora Ne 1 1 MHOTOYTOJIbHHKA; H300paxaTb U

pacro3HaBaTh BBIYKIIbIC U HEBBITYKJIbIC
MHOTOYTOJbHUKH; (OPMYIUPOBATH U
JI0OKa3bIBATh YTBEPKIEHHUS O CyMMeE yIJIOB
BBIITYKJIOTO MHOTOYTOJIFHUKA M CyMME €ro
BHEITHHX YTJIOB; OOBSCHSTh, KAKHE CTOPOHBI
(BEpILIMHBI) YETHIPEXYTOIBHIKA HA3bIBAIOTCS
MIPOTHUBOMOJIOKHBIMH; (POPMYIINPOBATH
olIpeJieIeHHs1 IapasiiesiorpaMma, Tparieliy,
paBHOOEIPEHHON U MPSIMOYTOJIBHO
Tpamnernui, IpsMOyroJbHIUKa, poM0a,




KBaJpaTa; n300pakaTh ¥ pacro3HaBaTh
9TH YETHIPEXYTONBHUKH; (POPMYITHPOBATH U
JIOKa3bIBaTh YTBEPXKICHUA 00 NX
CBOHMCTBAX M NMPU3HAKAX; pEUIaTh 3aJaUn
Ha BBIYMCIICHHE, 10KAa3aTEIbCTBO U
ITIOCTPOCHHUE, CBSI3aHHBIC C STUMHU BUIAMHI
YeTBIPEXYTOIBHUKOB; OOBACHSTh, KAKHE JIBE
TOYKH HA3bIBAIOTCS CUMMETPUYHBIMHU
OTHOCHUTEJIBHO NPSAMOH (TOUKH), B KAKOM
cirydae urypa Ha3blBaeTCsi CHMMETPUYHON

I'nasa VI. ILtomans 14 OODBACHATD, KaK MPOU3BOIUTCSI U3MEPEHHE
1 [Tnomane MHOTOYroJbHUKA 2 IUIoIaAeli MHOTOYTOJIbHUKOB, KaKHe
2 [Tnomanyu napamienorpamMmma, 6 MHOT'OYTOJILHUKH Ha3bIBAIOTCS PaBHO-
TPEyrojbHUKA U TParneuuu BEJMKHMU M KaKHE PAaBHOCOCTABIICHHBIMU;
3 Teopema ITudaropa 3 ($hopMyITHpOBaTE OCHOBHBIE CBOICTBA
Pemenue 3anau 2 TUIOMIAJCH W BRIBOAUTE C X ITOMOIILIO
Kontponsras padorta Ne 2 1 (hopMynBl mIOMmane NpIMOYTOJIbHHUKA,
napajuieniorpaMma, TpeyrolbHHKa,
Tpanenun; GopMyIHpPOBaTh U JOKA3bIBATH
TeopeMy 00 OTHOLICHUH IIIOIIAACH
TPEyroJbHUKOB, HMEIOLIHUX 110 PABHOMY
yriy; GpopMyJIHpOBaTh U JOKa3bIBATh
teopemy ITudaropa u oOpaTHyto eid;
BBIBOANTH (popmyity ['epona st mitommanu
TPEyroJIbHUKA; pellaTh 3aJa4u Ha
BBIUMCIICHUE U JOKA3aTEeIILCTBO, CBA3AHHbIC
¢ popMyaMu IUIOIIAACH U TeOpeMOi
Iudaropa
I'nasa VII. [Togo6HbIe TPEYroJabHUKH 19
1 OmnpeneneHre moJ00HBIX 2 OOBACHATH MOHATHE TMPOMOPITHOHATHHOCTH
TPEYTrOJIbHUKOB OTPE3KOB; (POPMYTHUPOBATH ONPEICIICHUS
2 [pu3Haku mogo0ust 5 MOTO0HBIX TPEYTOJIBHUKOB H KO-
TPEYTOJILHUKOB a¢¢unuenTa nogoous; GOpMyITHPOBATE U
KontpomnbHas pabora Ne 3 1 JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH
3 [Ipumenenue nogobus K 7 IIOIaeH MoJ0O0HBIX TPEYTOJIBHUKOB, O
JI0Ka3aTelIbCTBY TEOPEM U npHU3HaKax MoJ00us TPEyroJIbHUKOB, O
PpeLIEeHHIO 337124 CpeAHe JINHUK TPEYroJbHUKA, O
4 COOTHOIIEHUS MEXIY 3 niepecevyeHNH MEANaH TPEYroJlbHUKA, O IPo-
CTOPOHAMH U yTJIaMH HOPLUOHAIBHBIX OTPE3Kax B
MPSIMOYTOJILHOTO Tpe- MIPSMOYTOJILHOM TPEYTOJIbHUKE; OOBSACHATD,
YTOJIbHUKA YTO TaKO€ METOJ MT0100Ms B 33/1a4axX Ha
KonrponbHas padora Ne 4 1 MIOCTPOCHNE, U IPUBOAUTH IIPUMEPHI
MIPUMEHEHUS 3TOTO METO/1a; OOBSICHSITD,
KaK MOXXHO HCIOJIb30BaTh CBOMCTBA
NOJIOOHBIX TPEYTrOJLHUKOB B
U3MEPHUTEIbHBIX pad0Tax Ha MECTHOCTH;
OOBSICHATH, KaK BBECTH ITOHATHE MOJ00HS
JUISL IPOM3BOJIBHBIX HUryp; GopMyIupoBaTh
OTIpEeIeJIeHUs] U MIUTIOCTPUPOBATH MTOHSTHS
CHHYCa, KOCUHYCa U TaHT€HCa OCTPOTO yriia
MIPSMOYTOJIEHOTO TPEYTOJIbHUKA; BEIBOJUTH
OCHOBHOE TPUTOHOMETPHUIECKOE TOXECTBO
1 3HaYEHMs CMHYCa, KOCUHYCA U TaHT'eHCa
st yraoB 30°, 45°, 60°; pemiats 3aauu,
CBSI3aHHBIC C 1T0JJ00MEM TPEyroJbEHUKOB,
JUTSL BEIYMCIICHHS 3HAaYEHUH
TPUTOHOMETPHYECKUX (YHKIIMIA
HCI0JIb30BATh KOMIIBIOTEPHBIEC IPOTPAMMBI
I'aasa VIII. OxkpyxHocTh 17
1 KacarenbHast K OKpy»XHOCTH 3 HccnenoBath B3aMMHOE PacioioKeHUE
2 IleHTpanbHbIEC U BIUCAHHbBIE 4 MIPSIMOI1 U OKPYKHOCTH; (HPOPMYITHPOBATH
YIJIBI oIpeieIeHre KacaTeIbHON K OKPYXHOCTH;
3 UYeTpipe 3aMeyaTesbHbIe 3 (GhopMyIHpPOBaTh U JOKA3bIBATh TEOPEMBI: O




TOYKH TPEYTOJIbHUKA
Bnucannas u onucanHas
OKPYXHOCTH

Pemenue 3agau
Kontponpras padorta Ne 5

CBOWCTBE KacaTeJIbHOH, O MPU3HAKE
KacaTeJIbHOH, 00 OTpe3Kax KacaTENbHBIX,
MPOBEAEHHBIX U3 OOHOW TOYKH;
(hopMynTUpPOBATH MOHATHS EHTPAIBHOTO
yIia ¥ TpagyCHOM Mepbl JyT'H OKPYKHOCTH;
(hopMynHpOBaTh U JOKA3BIBATH TEOPEMBI: O
BIIHCAaHHOM YTJIE, O IPOU3BEACHUH
OTPE3KOB IEPECEKAIOMUXCSA XOPL;
(hopMynHpOBaTh U JOKA3bIBATH TEOPEMBI,
CBS3aHHBIE C 3aMEUYaTEIbHBIMU TOUKAMHU
TpeyrojbHHUKa: 0 OMCCEKTpHCe yTrila U, Kak
CJIECTBUE, O IIePECeUCHUH OUCCEKTPUC
TPEYTOJIbHUKA; O CEPeIUHHOM
MEPIIEHANKYIIAPE K OTPE3KY H, KaK
CIIEJICTBUE, O IEPECEUCHUN CEPEIUHHBIX
MEPIECHIUKYIIAPOB K CTOPOHAM
TPEYrOIbHHKA; O IIEPECEUEHUH BBICOT
TpeyroiabHUKA; GOpMYIHPOBATH
OIpeNIENICHNUs OKPYKHOCTEH, BIIUCAHHOW B
MHOTI'OYT'OJIbHUK M ONIUCAaHHOW OKOJIO
MHOT'OYTOJIbHUKA; (opMynupoBaTh u
JI0Ka3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYrOJbHUK; 00
OKPYHOCTH, OIIUCAHHON OKOJIO
TPEYroJIbHHKA; O CBOWCTBE CTOPOH
OIMCAaHHOTO YETBIPEXYTONbHUKA; O
CBOMCTBE yIJIOB BIUCAHHOIO
YeTBIPEXYTONBHHUKA; PEIIATh 331a41 Ha
BBIYUCIIEHHE, 1OKA3aTEIbCTBO U
MIOCTPOEHHE, CBS3aHHBIE C OKPYXKHOCTBIO,
BIIMCAHHBIMU W OIIMCAHHBIMHU
TPEYroJdbHUKAMU U
YeThIPEXYTOJbHUKAMHU; UCCIEA0BATh
CBOMCTBA KOH(UTYpaIHii, CBA3aHHBIX C
OKPYXKHOCTBIO, C TOMOIIBIO
KOMITBIOTEPHBIX ITPOrpamMMm

IloBTopenne. Pemenue 3axayq

9 kiacce

Howmep
napa-
rpada

ConepxaHue MaTepHuaia

Komu-
YeCTBO
JacoB

XapaKkTepuCTHKAa OCHOBHBIX
BUJIOB JICATEIBHOCTH yYCHUKA
(Ha ypoBHE y4eOHBIX
JIEHCTBUI)

[ToBTOpeHue Kypca reoMeTpHs 8 Kiacca

I'naBa IX

. BekTopsl

12

1
2
3

[onsitue BekTOpa
Cro>keHre U BBIYUTAHHE
BEKTOPOB

YMHOXEHHUE BEKTOpa Ha
yucio. IIpumenenue
BEKTOPOB K PEIICHHIO 33729
Kontponsnas padora Ne 1

N

®opMyIHpOBaTh ONPEAEIICHUS U WILTIOCTPUPOBATD
MOHATHS BEKTOPA, €ro JJIMHBI, KOJJIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE MTOHITUN
U JIeMCTBUH, CBI3aHHBIX C BEKTOPAMHU,
COOTBETCTBYIOIIUMHU MIPUMEPAMHU, OTHOCSIIUMHUCS K
(bu3MIeCcKUM BEKTOPHBIM BEJITMYUHAM;, TPUMEHSITh
BEKTOPHI U JIEUCTBUS HAJ HUMH IIPU PEUICHUHN
TeOMETPUYECKUX 3a]a4

I'naBa X.

MeToa KOOpAUHAT

1
2

Koopaunatel BekTopa
IIpocreifmue 3anayu B
KOOpIMHATax

YpaBHEHUS OKPYKHOCTH U
OpsIMOH

Pemenue 3amau

OOBACHATH U WLTIOCTPUPOBATH MOHITHS
HIPSMOYTOJILHOM CUCTEMBI KOOPAMHAT, KOOPAUHAT
TOYKU U KOOPAHMHAT BEKTOPA; BEIBOJUTH U
WCIOJIb30BATh NPH PEIICHUH 3a/1a4 POPMYITBI
KOOpJUHAT CEPENMHBI OTPE3Ka, AJIUHBI BEKTOPA,
PacCTOAHUS MEXKY ABYMs TOYKAMHU, YPAaBHEHUS
OKPYHOCTHU U NPSIMOI




Konrpomnbnas padora Ne 2

I'naBa XI. CooTHOLIEHHS] MEKTY 14 DopMyIUPOBATh U HIUTIOCTPUPOBATH ONpPEACIEHUS
CTOPOHAMH U yTJaMH CHHYyCa, KOCHHYCa, TAHT€HCa 1 KOTaHreHca yrios oT 0 1o
TpeyrojbpHuka. CkajasipHoe 180°; BEIBOANTH OCHOBHOE TPUTOHOMETPUIECKOE
Npou3Be/leHHe BEKTOPOB TOKIECTBO U (hOPMyYJIBI TPUBENICHNUS; (POPMYIHPOBATH U

1 CuHyc, KOCHHYC, TAaHTCHC, 3 JIOKa3bIBaTh TEOPEMBI CHHYCOB 1 KOCHHYCOB,
KOTaHTC€HC yIJa MPUMEHATHh UX IPHU PEIICHUH TPEYTOIbHUKOB;

2 COOTHOIIEHUS MEXTY 6 OOBSICHATH, KaK HCIIOJIBb3YIOTCSI TPUTOHOMETPHYECKHE
CTOPOHAMH U YIJIaMu (hopMyJIBI B IBMEPUTEIIBHBIX PA00TaX HAa MECTHOCTH;
TpeyrojbHHKa (hopMyIMpPOBATH ONPECICHHS YIila MEXIY
CkanspHoe Npou3BeIeHUE 3 BEKTOPaMHU U CKAJIPHOTO NPOU3BEIACHUSI BEKTOPOB;
BEKTOPOB BBIBOJIUTH ()OPMYJTy CKaJIIPHOTO IPOU3BENICHUS Yepes
Pewenue 3anau 1 KOOPJMHATHI BEKTOPOB; (POPMYJIHPOBATh U
Konrponbnas pabora Ne 3 1 000CHOBBIBATH YTBEPXKICHHE O CBOMCTBAX CKASIPHOTO

MIPOU3BEACHNS; NCIIOI30BATH CKAISIPHOE MPO-
W3BEJICHUE BEKTOPOB IPU PELICHNN 3a7a4
Iaasa XIl. [nuna oKpyKHOCTH H ILJI0- 12 DopMyIUpPOBATH ONPEAEIECHNE TPABHIBHOTO
majab Kpyra MHOTOYTOJIbHHKA; (OPMYJINPOBATh U JOKA3bIBAThH

1 IIpaBunbHbIE 4 TEOPEMBI 00 OKPYKHOCTSIX, ONIMCAHHON OKOJIO

2 MHOTOYTOJBHUKH JlmiHa 4 MPaBUIBLHOTO MHOTOYT'OJIBHUKA U BIIMCAaHHOH B HEro;
OKpYKHOCTH M INIOIIANb BBIBOJUTH U UCIIOJIB30BATH (POPMYJIBI IS
Kpyra 3 BBIYUCJICHUS IJIOINAaAN MPAaBUJIBHOI'O MHOTOYI'OJIb -
Pewenue 3anau 1 HUKa, €ro CTOPOHBI U pajuyca BIIMCAHHOU
Kontponbnas pabora Ne 4 OKPY>XHOCTH; pellaTh 3aJa4u Ha IOCTPOCHHE

MMPpaBUJIbHBIX MHOT'OYTOJIbHUKOB, OOBSICHATH NOHITHS
JUIMHBI - OKPYXKHOCTH | IJIOLIaAN Kpyra; BEIBOJUTH
(hopMyIIBI 1151 BEIYMCICHUS AJINHBI OKPYXHOCTH U
JUINHBI AYTH, TJIOMAIHN KPYyra ! IUIOMaay KpyTroBOTO
CEKTOpa; MPUMEHITH 3TH (HOPMYJIIBI IIPH PEUICHUN
3a1a4

Taasa XIII. IBukenus 6 OOBSCHATD, UTO TAKOE 0TOOpa’keHNE MIOCKOCTH Ha

1 [NonsTre NBHXEHUA 2 ce0sl ¥ B KaKOM CITydae OHO HAa3bIBACTCS JIBIDKEHUEM

2 [NapannensHbIil nepeHOC U 2 IUIOCKOCTHU; OOBACHATH, YTO TAKOE OCEBast
MOBOPOT CUMMETpPHUs, LEHTPaJbHasi CUMMETPUS, IapaJIIeJIbHbII
Pemenue 3amau 2 MEePEeHOC ¥ TOBOPOT; 0OOCHOBLIBATH, YTO 3TH

1 0TOOpaKEHUS MITOCKOCTH Ha ce0s ABISIOTCA
JABUXKXCHUAMU O6’I)$[CH5[TI), KaKoOBa CBA3b MCKIY
JABMKCHUAMHU U HAJTOKCHUAMU,; UIIJIIOCTPUPOBATH
OCHOBHBIE BUJIBI IBM’KEHNH, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM
I'maa XIV. HauaneHsle cBeieHUS U3 4 OOBSCHATD, YTO TAKOE MHOTOTPAHHHUK, €T0 TPaHH,
CTEpEOMETPHH péOpa, BEpIIMHBI, JUATOHAIN, KAKOH MHOTOI'PaHHHUK

1 MHororpaHHuKH 2 HA3BIBACTCS BBIMYKJIBIM, YTO TaKO€ N-yroJibHas

2 Tena 1 OBEPXHOCTH 2 nmpusMa, €€ OCHOBaHHUs, OOKOBBIE TPaHU M OOKOBBIE
BpaLeHus pEOpa, Kakast Ipu3Ma Ha3bIBaeTCs NPSIMOil U Kakast

HaKJIOHHOM, YTO TaKO€ BBHICOTA MPU3MBI, KaKasi Ipu3Ma
Ha3bIBaeTCs MapaJlieIeUNe oM U KaKoH ma-
pasienenune ] Ha3bIBaeTCs MPSMOYTOJIbHBIM;
(hopmynupoBaTh 1 000CHOBBIBATh YTBEPKIEHUS O
CBOMCTBE IMaroHajieil napaienenumneia u 0 KBajapare
JIUATOHAH MPSMOYTOJIEHOTO Hapaslie/IeuIe/1a;
OOBSICHSTB, UTO TaKOE 00BEM MHOTOTPAaHHUKA; 00B-
SICHSTh, KAKOW MHOTOTPAHHUK HAa3bIBACTCS
MUPaMUION, YTO TAKOE OCHOBAHUE, BEPIINHA,
OOKOBEIC TpaHU, OOKOBBIC PEOPA U BEICOTA TUPAMHUIBL,
KaKasl TIpaMIJia Ha3bIBaeTCs MPAaBUIBHOM, YTO TAKOE
armogema MpaBWIbHON TUPAMUJIBI, OOBSICHAT, KAKOE
TEJI0 Ha3bIBAETCSI IIMJIMHPOM, YTO TAKOE €TO OCh,
BBICOTA, OCHOBaHUS, paguyc, O00KOBasi MOBEPXHOCTb,
oOpasyromue, pa3BépTka OOKOBOH TTOBEPXHOCTH,
KakuMHU (GOpPMyIIaMH BEIPAXKAIOTCSA 00BEM M IIIOMAIh
OOKOBO¥ MOBEPXHOCTH IIIIUHJIPA; OOBACHATH, KAKOE




TEJIO Ha3bIBACTCsl KOHYCOM, YTO TaKOE €ro OCh, BHICOTA,
OCHOBaHHe, 00KOBasi TOBEPXHOCTH, 0Opasyromiue,
pa3BépTka OOKOBOI MOBEPXHOCTH, KAaKUMH (hopMyTamMu
BBIpAXKAIOTCS 00hEM KOHYCA U IIJI0Manb 00OKOBOH
MOBEPXHOCTH; OOBSICHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs Cepoil u KaKkoe TEIO0 Ha3bIBACTCS MIAPOM,
YTO TaKoe paguyc u nuaMeTp chepsl (mapa),
pacro3HaBaTh Ha PUCYHKaxX MPHU3MY, MapajuielienuIe],
HpaMuay, HUIUHIP, KOHYC, ap

IloBTOopenne. Pemenue
3aga4. O0 akcuomax
MJIAaHUMETPUH
HtoroBas KOHTpOJIbHAS
pabdota Ne 5




[Ipuioxkenue K nporpaMmme.

HopMbl O11eHKH 3HAHUH, YMEHUI M HABBIKOB YUYAIIIMXCHA 110 MaTeMaTHKe.
1. Ouyenxa nucemenHbIX KORMPOJILHBIX PAGOM OOYUAIOWUXCA RO MAMEMANIUKE.
OTBeT OLIEHUBAETCS OTMETKOM «5», €Clu:
e  paboTa BBIMOJHEHA MOJTHOCTHIO;
® B JOTHYECKHX PACCYXICHHUIX I 000OCHOBAHMH PEIICHNS HET MPOOEIOB U OMHOOK;
e B PCIICHUH HET MaTeMaTHYECKUX OIIMOOK (BO3MOXHA OJJHA HETOYHOCTb, OIUCKA, KOTOPAsl HE SBISCTCS
CIICICTBHEM HE3HAHUS WM HETTOHUMAHUs y4eOHOT0 MaTepHana).
OtMmeTKa «4» CTaBHUTCS B CICTYIONIUX CIIydasx:
e  paboTa BBHINOJIHCHA MTOJIHOCTHIO, HO 00O0CHOBAHMS IIAr0B PEIICHUS HEIOCTATOUHBI (€CJIM YMCHHUE
000CHOBBIBATh PACCY)KACHHUS HE SBISIOCH CHEHATBHBIM 00BEKTOM MPOBEPKH);
e  IOMYyIICHBI O/IHA OIIMOKA WUITH €CTh IBA — TPH HEAOUYETA B BBIKIAIKAX, PUCYHKAX, YePTEKAX HIIH
rpadukax (eciu 3TH BUABI pabOT HE SBISUTUCH CIICHUATBHBIM 0OBEKTOM MPOBEPKH).
OtMmertka «3» CTaBUTCS, €CIIU:
e  JonylieHo Oosee 0HOM OIMOKK MM 0oJiee ABYX — TPEX HEAOUETOB B BBIKJIAIKaX, YSPTEKAX HUIIU
rpadukax, Ho oOy4aromuiicst 00anaeT 00s3aTeNbHBIMI YMEHHUSIMH IO TIPOBEPSEMOil TeMe.

Ot1MeTKa «2» CTaBUTCSA, €CIIU:
e  JIONYIICHHI CYIIECTBCHHBIC OMNOKH, IIOKA3aBIIxe, 9YTO 00yJaIoMmuiicsa He o0nagaeT 005 3aTeTbHBIMH
YMEHUSIMHU TI0 TAaHHOH TeMe B MOJHOH Mepe.

Yuurenp MOXKeT MOBBICHTh OTMETKY 32 OPUTHHAIBHEIA OTBET Ha BOTIPOC WIIM OPUTHHAIBHOE PEIICHHE 3a1auH,
KOTOPBIC CBUACTENBCTBYIOT O BEICOKOM MaTeMaTHUECKOM PAa3BUTUH 00YJAIOIIETOCS; 3a pemIeHne Ooee
CJIO’KHOM 3aJ[auil WJIH OTBET Ha 00JIee CIIOKHBIN BOIPOC, MPEIOKEHHBIC 00yUYarOIIeMyCst JOMOTHUTEIBHO MOCTIC
BBIMOJTHECHHS UM KaKUX-JIH00 APYTHX 3aIaHHH.

2.  OueHKa yCHMHbBIX OMEEMO08 00y AIOWUXCA N0 MaAMeMaAmuUKe.
OTBeT OLIEHUBAECTCA OTMETKON «5», €CIM YUeHHK:
®  [IOJIHO PACKPBUI COJIEPKAHKE MaTepHaia B 00beMe, MPEeyCMOTPSHHOM MTPOrPaMMOi U YICOHHUKOM;
®  IBIOXKWI MaTepHal IPaMOTHBIM S3BIKOM, TOYHO UCIIONIB3YSI MATEMATHICCKYIO TEPMIHOIIOTHIO 1
CHUMBOJIHKY, B OTIPE/ICIICHHON JIOTMIECKOH ITOCIIeI0BATEIBHOCTH;
e  TPaBWIHHO BBHITIOJIHHII PUCYHKH, YEPTEKH, IPpa(hUKH, COMYTCTBYIOIIHNE OTBETY;
e  [OKa3aJl yMEHHUE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPHIMEPaMH, IIPIMEHSATH €€ B HOBOH
CUTYaIlM{ TP BBITIOJTHEHUH MMPAKTHICCKOTO 3a/1aHUS;
®  MPOJCMOHCTPHPOBAJT 3HAHUE TCOPUH PAHEE H3YUCHHBIX COMMYTCTBYIOMIHX TEM, COPMHUPOBAHHOCTH H
YCTOWYMBOCTH HCIIOJIB3YEMbIX MIPU OTBETE YMEHHUH M HABBIKOB; OTBEYAJ CAMOCTOSITENLHO, Oe3
HaBOJAIINX BOIIPOCOB YUYUTECIIA,
o BO3MOJHbBI OJTHa — AB€ HETOYHOCTHU MTPU OCBCIICHUEC BTOPOCTCIIECHHBIX BOITPOCOB WJIM B BBIKJIa/IKaXx,
KOTOPBIC YUCHHK JICTKO UCIIPABUII MOCJIC 3aMCUYaHUA YUUTEIIA.
OTBET OILIEHUBAETCS OTMETKOM «4%, €CIIH:
®  V/IOBJICTBOPSECT B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IIPH 3TOM UMEET OJFH U3 HEIOCTATKOB: B
W3JI0)KeHUH JIOMYIIEeHBI HEOObINE TPOOEIIHl, He MCKa3UBIIee MAaTEMAaTHIECKOE CO/ICpPKaHHe OTBETA;
JIOITYIIICHBI OJMH — JBa HEJ0YeTa P OCBEIICHHHA OCHOBHOTO COJICPKAHHS OTBETa, UCIIPABJICHHBIC
MoCJIe 3aMeYaHus YIUTEIIS;
e  JIOMYIICHHI OMMOKa Wi 0oJee ABYX HEJIOYETOB MPU OCBEIICHUH BTOPOCTEIICHHBIX BO- IIPOCOB I B
BBIKJIAJIKAX, JIETKO MCIIPABIICHHEIC MTOCIIE 3aMEYaHUs YIUTEIIS.
OtMmeTKa «3» CTaBUTCSA B CIEIYIONINX CIIydasX:
®  HEMOJHO PACKPHITO COAEpIKaHHEe MaTepHuaia (CoaepKaHnue H3JI0KEHO (parMeHTapHO, HEe BCeraa
MOCJIeI0BAaTENbHO), HO TIOKa3aHO 00Iee MOHUMaHUe BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE JJIS1 YCBOGHUS IIPOTrpaMMHOT0 Matepuana (onpezaenensl «TpeboBaHrAMHU K
MaTeMaTHYECKOW MOATOTOBKE yUAITUXCS» B HACTOSIIEH ITporpaMme Mo MaTeMaTHKe);
®  HMENHCH 3aTPYJHCHUS WK TOMYIIEHBI OMIHOKY B ONPEACIICHHA MAaTEMaTHYECKONW TEPMHHOJIOTHH,
YepTekKaX, BBIKIAIKAX, HCIIPABICHHBIE TIOCIIC HECKOJIBKUX HABOISAIINX BOMPOCOB YUH TEIIS;
®  VYCHUK HE CHPABWICS C IPHMEHCHHEM TCOPUHU B HOBOW CUTYAIIMHU TIPH BHITIOJTHEHUH MTPAKTHICCKOTO
3aJJaHUsI, HO BBITIOJHIII 3aJJaHus 0053aTEIIFHOTO YPOBHS CIIOKHOCTH IO JAHHOH TeMe;
®  IIpH JOCTaTOYHOM 3HAHHH TCOPETUIECKOTO MaTepHualia BBISIBICHA HEJJOCTATOYHAS C(POPMUPOBAHHOCTD
OCHOBHBIX YMEHUI W HABBIKOB.
OTMeTKa «2%» CTAaBUTCS B CIEIYIONINX CIydasx:
®  HE PacKpBITO OCHOBHOE COJIEpKaHue YIeOHOTO MaTeprana;
e 0oOHapyXeHO He3HAHUE YICHHKOM OOJIbIIEH WiIN HanboJiee BAXKHON YacTH y4eOHOTO MaTepuaa;
o JOIMYHICHBI OH_II/I6KI/I B ONIPEACIICHNN HOHS[TI/Iﬁ, IpH UCIIOJIB30BAHUU MaTeMaTH4YeCKOH TECPMHUHOJIOTUH, B



PHCYHKaX, 4epTexax Win rpaukax, B BBIKIAKaX, KOTOPBIC HE HCTIPABIICHBI IIOCIE HECKOIBKUX
HaBOJSIINX BOIIPOCOB YUUTEIISL.
3.06waa knaccuurayus oumnuoox.
IIpu oneHke 3HaHMIA, YMEHHUN 1 HABBIKOB YUAIIUXCS CIIEAYEeT YUUTHIBATh BCe OMIHOKH (TpyObie M HerpyOsIe) u
HEIO0YETHI.
3.1. I'pyOBIMU CUHTAIOTCS OIMIMOKM: HE3HAHUE ONPEACICHNSI OCHOBHBIX TIOHATHH, 3aKOHOB, MIPAaBUJI, OCHOBHBIX
TIOJIO’KECHUH TEOpHH, He3HaHHE (POPMYJI, OOILETIPHHATHIX CUMBOJIOB 0003HaYEHUH BETMUMH, SMHULL UX
M3MEpeHNsl; He3HaHUE HAaMMEHOBAHUH eIMHUL M3MEPEHHS; HEYyMEHHE BBIICINTh B OTBETE INIaBHOE; HEYMEHHE
MPUMEHSTH 3HAHUS, AITOPUTMBI JJIsl PELIEHUs 33/1a4; HEYMEHHE JeJ1aTh BHIBOABI U 00001EHNs; HeyMEHHE
YUTATh U CTPOUTH TpaMK; HEYMEHHUE MOJIb30BATHCS IEPBOUCTOUYHHKAMY, YYEOHUKOM U CIIPAaBOYHUKAMH;
MOTepsl KOPHS WM COXPaHEHUE ITOCTOPOHHETO KOPHS; OTOpackiBaHUe 0e3 00bICHEHUH 0JJHOTO U3 HuX; 60
paBHO3HAYHBIC UM OIINOKH; BBIYHUCIUTEIbHBIC OIIUOKH, €CITM OHU HE SIBIISIIOTCSI OIMCKOM; JIOTHYECKHE OIIUOKH.
3.2. K HerpyObIM ommOKaM ciieyeT OTHECTH: HETOYHOCTH (hOPMYITHPOBOK, ONPEICTICHHUN, TIOHSITHH, TEOPHIA,
BBI3BAHHAsI HETIOJTHOTOH OXBaTa OCHOBHBIX MIPU3HAKOB OMPEIEIAEMOT0 MOHSITHS MM 3aMEHON OJHOTO - BYX U3
3THX MPU3HAKOB BTOPOCTETICHHBIMH; HETOYHOCTD TpaiKa; HEpalMOHAIBHBIN METO PEIICHNS 3a1aul WIN
HEJI0CTATOYHO MIPOyMaHHBIN IIJIaH OTBETa (HapYIICHHUE JIOTHKH, TOIMEHA OTJECIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETNIEHHBIMH); HEPAIMOHAIBHBIE METO/IBI pAOOTHI CO CIIPABOYHOM U IPYTOl JTUTEPaTypOi; HEyMEHHE
penIaTh 3aJa4dy, BHIIONHATD 330aHHUS B 00IIEM BHIE.
3.3. Henoueramu SBIAIOTCS: HEpallMOHAJIbHbIE IPUEMBI BEIYUCICHUH U TpeoOpa3oBaHuil; HeOpexxHOe
BBIMOJIHCHHE 3aIIUCEH, UepTEeKEl, CXeM, TPaHKOB.
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