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I[HosicHUTE/IbHAS 3aNIMCKA

['eomeTpust sIBNISIETCS OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEero
00pa3oBaHusI, TaK KaK 00eCIeYnBaeT BOZMOKHOCTh U3y4YCHUS TUCIUILUIMH €CTECTBEHHO-
HAy4yHOM HAIlPpaBJIC€HHOCTH M TMPEIAMETOB TyMaHUTApHOro nukia. IlockosbKy
JIOTUYECKOE MEBINUICHHEe, (hopMUpyeMoe MPH N3YYCHUU OOYJarONTUMHUCS TTOHSTUHHBIX
OCHOB T'€OMETPHUH, MPHU JOKA3ATEIBCTBE TEOPEM U MOCTPOCHUU LEMOYKH JOTHYECKHUX
YTBEPKICHUM MPU PEIICHUU T€OMETPUUECKUX 3a/1a4, YMEHUE BBIJIBUTATh U ONIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOJNB3YIOTCA MPU PENIEHUH 331a4 €CTECTBEHHO-
HAy4YHOTO ITMKJIA, B YaCTHOCTH (PU3HYECKUX 3a/1aY.

[lens ocBoeHMs TporpamMmbl yueOHOTO Kypca «l'eoMeTpus» Ha yriyOiaEéHHOM
YpPOBHE — pPa3BUTHE HHIWBUAYAJIBHBIX CIIOCOOHOCTEH OOydYaromuxcs MpH H3YYEeHUHU
reOMEeTPUHU, KaK COCTaBIISIONIEH MpeaAMETHOI obmacTn «MaTtemaTtuka u HHPOpMATHKA
yepe3 00ecreueHre BO3MOXKHOCTH MPUOOPETEHUSI U UCMOJIb30BaHUS OoJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUHN U IEUCTBUM, CIEHU(PUUHBIX TEOMETPUM, U HEOOXOIUMBIX IS
YCIEUIHOTO MPO(ECCHOHANIBHOTO 00pa30BaHUsI, CBSA3aHHOTO C HCIOJIb30BAaHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMU 3a7ayaMHd  Kypca TeOMeTpUM Ha YIIyOJEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIUBAIOIIUMHU KypC 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHue MTPEACTABICHUSI O TE€OMETPUM KAaK 4YacTH MHUPOBOW KYJIBTYpPHl
(hopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (¢uUrypax Kak o
BOKHEUIIINX MATEMAaTHUYECKUX MOJEIAX, MO3BOJISIOIINX OMUCHIBATH U U3y4aTh Pa3HbIC
SIBJICHUSI OKPY’KAIOIero MUpa, 3HaHWE MOHATUHHOIO ammnapara mo pasaeiy

«CtepeoMeTpus» yueOHOTO Kypca FreOMETPHH;

dbopMUpOBaHUE YMEHHUS BJIAJICTh OCHOBHBIMH TOHATHSAMHU O IMPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHHWE TeopeM, (GOpMyJl M YMEHHE HX
MPUMEHSTh, YMEHUS JOKa3blBaTh TEOPEMbl W HAXOJUTh HECTaHIAAPTHBIC CIIOCOOBI
pelIeHus 3a7aY;

dbopMupoBaHUE YMEHHSI paclio3HaBaTh HAa 4YEPTEkKaX, MOACISAX U B peajbHOM
MHpPE MHOTOTPAHHUKH U TeJIa BpallleHUs, KOHCTPYUPOBATh T€OMETPUYECKUE MO/ICIIH;

dbopMupoBaHHE TIOHUMAHHUS BO3MOYKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYSCKUX TEOpui, (GOpMHpPOBAHHE IIOHHMAHHUS POJIM AaKCHOMATHKH TIPH
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHUS BJIaJIETh METOJAMHU JOKa3aTeIhCTB M aJITOPUTMOB
pEllIeHUs], YMEHHUSI UX TPUMEHSTh, MPOBOJNUTH JOKA3aTEJIbHBIC PACCYKACHHUS B XOJI€
pEIlIeHUsI CTEPEOMETPUUECKUX 3aJad M 3aJad C NPAKTUYECKUM COAEPKaHUEM,
dhopMupoBaHHE TPEACTABICHUS O HEOOXOIWMOCTH JOKA3aTeIbCTB MPH O0O0OCHOBAHUU



MaTE€MaTUYECKUX YTBEPXKIEHUH W POJM AKCHOMAaTUKM B  MPOBEIECHUU
JNENYKTUBHBIX PACCYKICHUN;

pa3BUTHE W  COBEPIICHCTBOBAHME  HMHTEJUIEKTYalbHbIX M  TBOPUYECKUX
CIIOCOOHOCTEW O00ydYaromMXCcs, IMO3HABATEIbHOW aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopMupoBaHre (QYHKIIMOHATBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM T€OMETpPUU:
YMEHUSI pPacro3HaBaTh IMPOSIBJICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX JKU3HEHHBIX CHUTYaUUsIX M MNPU H3YYEHUU JPYTHUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOICIIMPOBAHUS
peaNbHbIX CHUTYallMil, WCCIENOBAHUS TIOCTPOCHHBIX MOJEINIEH, WHTEPIPETAlUN
MOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMU COJIEpKaTEIbHBIMU JHHUSIMH YydeOHOTO Kypca «['eomerpusi» B 10—
11 knaccax sBisarOTCS: «IIpsMbIe U INTOCKOCTH B IPOCTPAHCTBEY, «MHOTOTPAHHUKI,

«Tema Bpamenus», «BeKTOpbl U1 KOOPAUHATBHI B MPOCTPAHCTBEY, «JIBHKEHUS B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHME «YyMETh ONEPUPOBATH
MOHSTUSIMUY, PEJICBAHTHBIMH T€OMETPUHU Ha YIIIyOJ€HHOM ypoBHE oOyuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEp)KATEIbHBIM JIMHUSAM yuyeOHOro Kypca, a
(hopMHpOBaHHE JIOTUYECKUX YMEHUN paclpelesieTcss He TOJbKO MO COAEP:KaTeIbHbIM
JUHUSIM, HO W 1o rojgaM oOydenusi. ConaepskaHue oOpa3oBaHHUS, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHMs ~ DenepasibHOM  paboueld  MPOrpaMMBbl,
pacnpenenéHHbIM M0 rojaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPHUHIMIMAIBHBIM  BONpocaM  oOyuwaromuecss  oOpallainch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh OBJAJCHHE T'€OMETPUYECKUMU
NOHATUSMHM W HaBbIKAMHU MOCJEI0BAaTEIbHO M IOCTYNATEeNIbHO, C COOJIOJCHUEM
NPUHILIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HaHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOydaromuxcs, paclupss U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon kK M3y4YEHHIO T€OMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBuss g guddepeHmmanyu  00ydeHUs, — MOCTPOEHUS
VMHAMBUAYAIbHBIX O0pa30BaTENbHBIX NMPOTrpaMM, OOECHEUUTh YIIIyOJEHHOE H3yueHHue
reOMETPUH KaK COCTaBJISIIOIICH yueOHOro npeamera «MareMaTukay;

MOJIFOTOBUTH OOYYAIOIIUXCS K MPOJOJKEHHUIO M3YYEHHS] MAaTEMAaTHKU C YYETOM
BbIOOpa Oynymieit mpodeccun, obecreurBas MPEEeMCTBEHHOCTh MEXAY OOLIUM H
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eometpus» Ha yriiy0JIEHHOM YpOBHE OTBOJIUTCS
204 4aca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIEITIO).



Conepxxkanue yueOHOro nmpeamera
10 xnacc

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOSCHUHU CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU U
CIIEACTBUS U3 HUX.

B3anMmHOE pacrnonokeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
IapajulesIbHble M CKpEeIIMBaromuecs npsMble. [I[pU3HAKM CKpEIMBAIOMINUXCA NPSIMBIX.
[TapannenbHOCTh MPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MAapaJUICIbHbIE NPSIMBIE B
IPOCTPAHCTBE, NAPALIEIbHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh MPSMON U TJIOCKOCTH.
[lapannensHoe M IEHTpaAJIbHOE MPOEKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBAa MapayjIeIbHOTO MpOeKTHpoBaHUs. M300paxkeHue Quryp B mapauieabHOU
MIPOEKIMHU. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ MEXAY INpPSMBIMH B
npoctpancTBe. llapamienbHOCTh TIOCKOCTEH: MAapaJUICNIbHBIE IIJIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbBIE (DUTYpPHI HA TUIOCKOCTH:
TETpadp, NapAJIEICIUIIE, IOCTPOCHUE CCUCHUM.

[leprieHIUKYJISAPHOCTh NPSIMOM M IUIOCKOCTH: MEPHEHIAUKYISAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, INpPsAMBIE MapAJLICIbHbIE U NEPIECHAUKYIJISPHBIE K IIJIOCKOCTH, NPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IIOCKOCTH, T€OpEMa O NPSIMOM INEPHNEHINKYJIAPHOU
mI0cKocTh. OpTOroHambHOE NPOEKTHpOBaHME. [leprneHIMKyIslp W HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IIOCKOCTH, TPOCKIIUS
¢burypsl Ha IJIOCKOCTb. [leprieHIUKYJIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepneHIUKYJIIsIpax.

VYribel B IPpOCTPAHCTBE: YIOd MEXAY NPSIMOW U IJIOCKOCTBIO, IBYTPAHHBIM YTOJI,
JUHEWHBIA yroj BYrpaHHOro yria. TpéXrpaHHblil ©1 MHOrorpaHHblie yribl. CBoiCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Buasl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpanHuka. Ilpm3ma: n-yroapHas
npu3Ma, NpsMas M HAKJIOHHAs MPU3MbI, OOKOBask W TOJIHAs TOBEPXHOCTH MPHU3MBI.
[Tapayutenenuiien, TpPsSAMOYTOJIBHBIA TapajuIeseNune] U ero cBoucrBa. Kparuaumme
IyTH Ha MOBEPXHOCTU MHOTorpanHuka. Teopema Ditnepa. [IpocTpancTBeHHAs Teopema
[Mudaropa. [Mupamuna: n-yroipHas nmupamuja, MPaBHIIbHAS W yCEUEHHAS TUPAMUJIbL.
CpoiictBa pébep W OOKOBbIX TpaHeld TNpaBWIbHOW mUpamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHHMKHW: TIIpaBWIbHAs TMpHU3Ma U [paBWIbHAsg NUpPaMUla, NPaBUIIbHAL
TpeyroyibHasi MUpaMUa U MPaBUIIbHBIN TeTpasap, KyO. IIpeacraBieHue o mpaBUIIbHBIX
MHOT'OTPAaHHMKAX: OKTadIpP, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomane
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OOKOBOI1 TOBEPXHOCTHU U MOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/ (b OCHOBAHUI,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOM npu3msbl. [1nomans O0KOBOM NOBEPXHOCTH U
IOBEPXHOCTH MPAaBWIBHON NIMPaMUbl, TEOPEMA O IUIOIIAINA YCEUEHHON TUPaMUIBI.

CuMmmeTpruss B NPOCTPAHCTBE.  OJJIEMEHTBI  CUMMETPUH  IIPaBUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUsi B  MNPaBUJIBHOM  MHOTOIPAaHHHUKE: CHUMMETPHS
[apajulesIenunesa, CUMMETPUsS NPABUIBHBIX NPU3M, CHMMETPUS IPABUIBHOU
[IAPaMUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIIOJIIOKHO HAIIPABICHHBIC
BEKTOpbl. PaBeHCTBO BeKTOpoB. JIeWCTBUS C BEKTOpaMU: CJIOKEHHE WU BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuciio. CBoilcTBa
CIOXKEHHUsI BEKTOpoB. (CBOWCTBA yMHOXEHMSI BEKTOpa Ha 4yucio. [lonsatue
KOMIUTAaHapHble BEKTOpHl. [Ipu3Hak koMIutaHapHOCcTH TpEX BeKTOPOB. IIpaBuio
napajienenunena. lTeopema O pPaslIOKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsimoyronpHass cucrtemMa KoOOpAuMHAT B IpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXy KOOpAMHATAMHU BEKTOpPAa M KOOPAMHATAMH TOYEK. YTOJI MEXAY
BekTOpaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

11 knacc

Tena Bpamenus

[loHATHs:  UWIMHApPHWYECKAs  MOBEPXHOCTb, KOHHWYECKas  MOBEPXHOCTb,
cepuueckas MOBEPXHOCTb, oOpasyroue nosepxHocteil. Tena BpalleHus: LMIMHID,
KOHYC, YCEU€HHBIN KOHYC, chepa, map. BzaumHoe pacnonoxenue chepbl U MI0CKOCTH,
KacareibHasi IUIOCKOCTh K cdepe. M3o00pakeHue Ten BpalleHUS Ha IJIOCKOCTH.
Pa3Béprka unnnHapa u konyca. CUMMETpus cepbl U 1apa.

O6bEM. OcHoBHble cBolcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSAMOYTOJIBHOTO Mapajijiesienunena u ciaeacTBus u3 He€. O0bEM NpsIMO U HAKIIOHHOMN
MPU3MBI, [IWJIMH]IpA, MUPaMUJIbl U KOHyca. OO0BEM 11apa U apoBOro CErMEHTA.

KoMOuHnanuu Tten BpaiieHus W MHOTOTrpaHHUKOB. [Ipu3ma, BhucaHHas B
HWIMHJpP, ONHCaHHas OKoJo IunHApa. Ilepeceyenue cdepbl U 1mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miaockocteio. [loHsiTHE MHOTOTpaHHHKA, OMHUCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIM TEJIO BpallleHUSI.

[lnomanpr MOBEPXHOCTH IMWIMHApPA, KOHyca, IUIOMAanab chepbl U e€ YacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, TIIONIACH MOBEPXHOCTEH

nono6HeIx ¢uryp. [IpeodpazoBanue nomodusi, romoteTusi. Pemenue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedeHuil MHOTOTPAHHUKOB W TE€J BPALLIEHUSA: CEYEHUs LUIUHApA
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(mapajuienbHO U MEPHEHIUKYJISIPHO OCH), CEUeHUSI KOHyca (TapaielibHble OCHOBAHUIO
U MPOXOJSIIUE Yepe3 BEPIINHY), CEUCHUs 11apa, METObl MOCTPOEHUSI CEUCHHI: METO/T
CJEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYLIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Orniepaunul HajJ BEeKTOpaMH. BeKTOpHOE yMHOXKEHUE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOXEHUS. [IpsiMoyronpHasl cucteMa KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUUYECKUX 3a]ay.

JIBU:KEeHMS B IPOCTPAHCTBE

JIBrxenus mnpoctpaHcTBa. OtoOpakeHus. JIBUkeHUS W PaBEHCTBO QUTYD.
OO6mue cBolicTBa ABMKEHUN. Buapl IBM)KEHUI: apauiebHBINA TTepeHOoC, IICHTpaTbHas
CUMMETpHUS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKpyr mpsiMmou. IIpeoOpazoBanus
nogo6ust. [Ipsimas u cdepa Ditnepa.

Ili1anupyemble pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa

N3yyeHnue reomeTpun Ha ypOBHE CpelHEro oOIero oopa3oBaHus HapaBICHO Ha
JOCTHKCHUE YUYAIUMUCS JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB
OCBOEHUS YUYEOHOI 0 IIpeMeTa.

Jluunocmmule pezynomamoi

B pe3ynbrare u3ydyeHHsl FT€OMETPUU Ha YPOBHE CPEIHEro oOLIEero ooOpa3oBaHus y
yuamerocst Oyayt chopMUpOBaHbI CIEAYIOLINE TUYHOCTHBIE PE3YIIbTaThI:

1) rpaxkaaHcKoe BOCIIATAHHE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MMO3UIIMKA OOYYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOIrO OOIecTBa, MPEACTABIEHWE O MaTEMaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SABJICHUM, IPOIIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, ONIPOCHI U IPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) maTpuoTHYecKoe BOCTIMTAHNE:

c(hOpMUPOBAHHOCTh POCCUMCKOM TPaKJAHCKOM WJIEHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY Y HACTOALIEMY POCCHUMCKOW MAaTeéMaTHKH, LEHHOCTHOE OTHOILICHUE K
JOCTHKECHUSAM POCCUMCKMX MAaTEMaTHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJIBI,
MCIIOJIH30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTUSX, Chepax SIKOHOMUKY;

3) TyXOBHO-HPAaBCTBEHHOE BOCIHUTAHHE:

OCO3HAHME JIyXOBHBIX LIEHHOCTEH POCCUHCKOro Hapona, cHOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTHXKEHUM HAYKM U JESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B OCTPOEHUE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTHYECKOoe BOCIIUTAHUE:



ICTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAas OCTCTHKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEUICHUH, pacCyKICHHUH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM acTieKTaM pa3InIHBIX BHJIOB UCKYCCTBA,

5) dusnyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh YMEHUS NMPHUMCHATH MaTeMaTHYCCKHE 3HAHHS B MHTEpEcax
3I0pOBOTO M 0€30macHOro o0pa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0pPOBBIO  (37I0pOBOE THUTaHHME, COATaHCHUPOBAHHBIA PEXUM 3aHATHH W OTIbIXa,
peryispHas pu3udeckas akTHBHOCTH), (U3NICCKOE COBEPIICHCTBOBAHUE IPH 3aHITHSIX
CHIOPTHUBHO-037I0POBHUTEIILHON JCSITEIbHOCTHIO;

6) TpyaoBoe BoCIIUTaHHE:

TOTOBHOCTB K TPYAY, OCO3HAaHWE IICHHOCTH TPYAOIIOOWS, HHTEPEC K Pa3TUIHBIM
chepam TPOPECCHOHATBHONW NEATCTLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPWIOKECHUSIMH, YMCHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu u
pCaIM30BbIBATh COOCTBEHHBIC JKHU3HEHHBIC ILIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO W CaMOOOPa30BaHHI0 Ha MPOTSHKCHHH BCCH KHM3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEHICHUH MPAKTUICCKUX 3a/1ad MaTEeMAaTHICCKOU
HaIPaBIICHHOCTH,

7) IKOJIOTHYECKOE BOCITHTAHHE:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBbTYphI, IOHUMAaHKUE BIUSHUS COLIMATLHO-
HSKOHOMHYECKUX TMPOIECCOB HA COCTOSHUEC MPUPOJHOW W  COIMAIBLHOW CPEJbl,
OCO3HAaHHME TJIO0ATBPHOTO XapakTepa JSKOJOTMYECKHX MPOOJIeM, OpHCHTAlUs Ha
NPUMECHCHHE MaTEMAaTHYSCKHMX 3HAHUH JIJI PEHICHHUS 3a7ad B 00JacTH OKPYKaroIICH
Cpebl, IIAaHUPOBAHUE TIOCTYIIKOB W OIICHKH WX BO3MOXKHBIX ITOCJICICTBUH JIs
OKPY’KarOIIEU CPEIBI;

8) HeHHOCTH HAYYHOTO TO3HAHUS:

C(OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIONIETO  COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOH IMPAKTHUKH, MOHUMaHHE MaTeMaTHUCCKON
HAyKH Kak cepbl YeITOBEUCCKOM ISATEIIBHOCTH, 3TAIIOB €€ Pa3BUTHS U 3HAYUMOCTH JJIs
pa3BUTHs IUBWJIM3AI[MM, OBJIQJCHUE S3BIKOM MaTeMaTHKH W MaTeMaTHYEeCKOU
KyJIBTYpPOH KaK CPEJCTBOM ITO3HAHWS MHpPA, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO H
HCCIICIOBATEILCKYIO ACATCIIEHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

Memanpeomemuuie pesyivmamol
Ilo3HaBaTe/IbHBbIC YHMBEpPCaJIbHbIE YUeOHbIe 1eHCTBUS
ba3zoBble JJornueckue aAelicTBUA:
BBIBJISITh W XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHITHH, OTHOIICHUNH MEXIY MOHATHAMH, (HOPMYIHPOBATH OMPEACICHUS
MOHSTHUN, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccU(UKAIMK, OCHOBAHUSA IJIs
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0000IIEHNS U CPaBHEHUSI, KPUTEPUH MTPOBOAMMOIO aHAJIHN3a;

BOCIPUHUMATh, (opMynupoBaTh u peoOpa3oBbIBATh CYXICHHUSL:
YTBEpAUTENbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOPEYUS B
dakTax, OaHHBIX, HAONIONEHUSAX U YTBEPKACHUAX, MpEAIararb KpUTEPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUN;

Jienath BBIBOJABI C HCIHOJIB30BAaHHEM 3aKOHOB JIOTHKH, JAEAyKTHUBHBIX H
MHAYKTUBHBIX YMO3AKIIOUCHHUM, YMO3AKIIOUEHNUH TI0 aHAIOTHH;

IPOBOJNUTH CAaMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM
(mpsiMble ¥ OT IPOTHUBHOIO), BBICTPAMBaTh apryMEHTAllMIO, MPUBOJIUTH HPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOHpaTh CrOCO0 pelieHust yueOHoM 3aqaun (CpaBHUBATh HECKOJIBKO BApPHAHTOB
peleHus1, BBIONpaTh HanboJee MOAXOIANINN C YUETOM CaMOCTOSITENIbHO BBIIETICHHBIX
KpUTEPUEB).

Bba3oBble ucciieqoBaTebCKue 1elcTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEA0BATENbCKUI HMHCTPYMEHT IO3HAHMS,
(dbopMyIIpoBaTh BOIPOCH], (PUKCUPYIOLINE MPOTUBOPEUUE, TPOOJIEMY, yCTaHABIUBATh
HUCKOMO€ U JaHHO€, (OpMHUpOBaTh THUIIOTE3Yy, APTYMEHTHPOBATh CBOIO IIO3MIIMIO,
MHEHHE;

MPOBOUTH CAMOCTOSITENIHO CIUIAHMPOBAHHBINA SKCIIEPUMEHT, UCCIIECOBAHHE IO
YCTAaHOBJICHUIO OCOOEHHOCTEl MaTeMaTH4YEeCKOro OObeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIE0BaHuUs, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
pPe3yJbTaTOB, BBIBOJIOB M OO0OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpolecca, a TakkKe BbIABUIATh
MPEIMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBJIAITh AePUIMTHI WHGOpPMAIIMHU, JAHHBIX, HEOOXOIWMBIX [JIsi OTBETa Ha
BOIPOC U JIsI pElICHUs 3a/1a4H;

BbIOMpaTh MH(OPMALMIO U3 HMCTOYHHUKOB pPA3IMYHBIX THIIOB, AHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBaTh U HHTEPIPETHUPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U (HopM
NPEICTaBICHHUS,

CTPYKTYpUpPOBaTh HWH(MOPMAIMIO, TPEACTaBIATh €€ B pasIudHBIX (Qopmax,
WJUTIOCTPUPOBATH ITpapUuecK;

OILICHWBATh HAJAEKHOCTh MH(MOPMAILIUU TI0O CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKkaTHBHBIE YHUBEpPcaJbHbIe yueOHbIe AelicTBus O01eHue:
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BOCIIPUHUMATh W (HOPMYITUPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMHU H
HEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
NMCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS 110 XOJy PELICHHS 3a]ladyd, KOMMEHTUPOBATh
NOJIYYEHHBIN PE3YIbTAT;

B XOJ€ OOCYXJCHMS 3a/JaBaThb BOIPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
poOJIEMBI, PEIIAeMON 3a/1ayy, BBICKA3bIBATh WJEH, HALICJICHHbIE HA MOWUCK pELIEHUS,
CONOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTHX YYaCTHHUKOB JMajora,
oOHapyXMBaTh pa3INUKe U CXOJICTBO MO3ULIMH, B KOPPEKTHOU dopMme hopMyTupoBaTh
pa3HorjIacus, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, HCCIEI0BaHUsA,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3aja4
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbLHbIE Y4eOHbI€ 1eiiCTBUSI

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM pEIICHUs 3aJauyd, BBIOMPATh CHOCOO pElIEHUs ¢
y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yUETOM HOBOW MHPOPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJICKT:

BJIAJE€Th HaBBIKAMHU IO3HABATEIIbHOM PEQIIEKCUU KAaK OCO3HAHHUSI COBEPILAEMBIX
JNEUCTBUM M MBICIHMTENIBHBIX IPOLIECCOB, MX pE3yJbTaTOB, BIAJETh CHOCOOaAMU
CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3ysibTaTa PEHICHUS MaTeMaTUYeCKON
3a]1a4H;

NpPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PEIICHUU 3a/1ayu,
BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE DPE3yJibTaTa IENH U YCIOBUSAM, OOBSCHATH MPUUYHHBI
JOCTUKEHUS WJIM HEAOCTI)KEHUS Pe3yJbTaTOB JESITEIbHOCTH, HAXOJWTh OIIHOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATeJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM W WHIWMBHIYaJbHOU
paboThI MpU pelIeHnH Y4eOHBIX 3a7a4, MPUHUMATh IeJIb COBMECTHOU JESATEIHHOCTH,
MJIAHUPOBATh OPTraHU3AIMI0O COBMECTHOM pabOThI, pachpenesiTh BUIBI padoT,
JIOTOBApUBATLCA, OOCYXKIaTh MPOIECC M pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padboThl (0OCyXIeHHs, OOMEH MHEHHU,

«MO3TOBBIE IITYPMbl» W HWHBIC), BBINOJIHATH CBOIO YacTh pPabOTBHl U
KOOPAUHUPOBATh CBOM JICUCTBUS C APYTMMHU YJIEHAMHU KOMaH/bl, OLIEHUBATh KAa4E€CTBO
CBOETO BKJIaJa B OOMIMN MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU
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B3aMOJICHICTBUSL.

IIpeomemmnvie pezynomamuol

K xoniy 10 kiaacca oOy4arommiicss HaydnuTCs:

e CBOOOIHO OMEPUPOBATh OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUH  IPH
pEIIeHnH 3aj1a4 U IPOBEJCHUH MaTeMaTHUYECKUX PACCYKICHUM;

e TPHUMEHATh AKCHOMBI CTEPEOMETPUM U CJEJICTBUS W3 HUX MPHU PEIICHUH
reOMEeTPUUYECKUX 33/1a4;

e KJIACCH(PUIUPOBATh B3aMMHOE pPACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3AHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEXIy NPSIMBIMHU B POCTPAHCTBE, MEXKAY MPSIMON U IIIOCKOCTHIO;

e CBOOOIHO OTIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

e CBOOOAHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (TpU3Ma,
nvpamuja, NpsMOyroJIbHBINA Mapaienenunes, Kyo0);

e KJACCU(PUIUPOBATH MHOTOTPaHHUKH, BbIOUpas OCHOBaHUS IS
KJaccuukanuy;

e CBOOOAHO  ONEpPUpPOBaTH  MOHATHSAMH,  CBA3aHHBIMU C  CEUYECHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

e BBHINOJHATH MapayljieNIbHOE, [IEHTPAIbHOE W OPTOTOHAIBFHOE MPOSKTUPOBAHHE
(¢uryp Ha I0CKOCTb, BBIIOJIHATH H300pakeHus! (UTryp Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHS MHOTOTPAHHHMKOB pAa3IWYHBIMA METOJAMH, BBITIOJHATD
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUII CBEPXY,
COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAIU MOBEPXHOCTEN MHOTOIpaHHUKOB (Ipu3Ma, MUpaMHja),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmy;

e CBOOOIHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPBI;

e CBOOOIAHO OMEPHPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JCHCTBUS HaJl BEKTOPaMU;

e pemarh 3aJayd Ha JO0Ka3aTeIbCTBO MAaTeMaTHUYECKHUX OTHOIICHUH U
HAXO0XJICHWE T€OMETPUUECKHUX BEJIUYMH, PUMEHSS W3BECTHBIE METOJIbl IIPU PELICHUU
MaTEeMaTHYECKHX 3a7[ad MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;

e TPHUMEHATH TMPOCTEHIINE TMPOTPAMMHBIE CpPEACTBA H  DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1a4;

e WU3BIIEKATh, MpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTaBICHHYI0 Ha 4YepTexax Hu
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PUCYHKAX;

e TIPUMEHSTH MOJYYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH U aHAIM3UPOBATH
pealIbHbIC CHUTYaIluH, MPUMEHATh W3YYCHHBIC TOHSTHS B TMPOIECCE MOUCKA PEHICHHS
MaTeMaTH4ecKu c(HOpMyITHMpOBAaHHOW MPOOIEMBI, MOJEIHPOBATh peajbHbIC CHUTYyalluu
Ha SI3bIKE TEOMETPUH, HCCIEeNOBaTh TIOCTPOCHHBIE MOJIEIH C HCIOJIb30BAaHUEM
r€OMETPUUYECKUX TOHATUH M TEOpeM, ammapara aiareOpbl, peliaTth MPaKTHUYECKHUE
3aJla4yM, CBA3aHHbBIC C HAXOXKICHHUEM I€OMETPHUUECKHUX BEIHYNH;

e HMETh TMPEACTABICHHUS 00 OCHOBHBIX OJTalax pa3BUTUS TEOMETPHH Kak
COCTaBHOM 4acTu pyHIaMEHTa Pa3BUTHUS TEXHOIOTHI.

K kxoniy 11 kiacca oOyJarommiicss HaydnuTCs:

e CBOOOIHO ONEPUPOBATH TMOHATHSAMH, CBS3aHHBIMH C IHJIUHAPUICCKOM,
KOHUYECKOU U CPEepUUYECKOM MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI IOTYUCHHUS;

e ONEPUPOBATH TOHITHAMH, CBSI3aHHBIMH C TEJIaMH BpAIICHUS: IHJIAHIPOM,
KOHYCOM, c(epoii 1 mapowm;

e pacmo3HaBaTh Tejla BpauleHus (LMIMHIpP, KOHYC, cepa U map) U 0ObICHATH
CIOCOOBI MOTYUYEHUS TEJ BpAIllCHUS;

e KJIACCU(PUITUPOBATH B3aUMHOE PACTIONI0KEHHE C(HEephI U TIIOCKOCTH;

e BBIYUCIIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJl BpallleHUs, 00bEMBI
U TUIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHS, TEOMETPUIECKUX TEJ C
puMeHeHueM (popmy;

e CBOOOJHO OTEPUPOBATH MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEIl
BpalieHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OIMMCAHHBIN
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAIlICHUS;

e BBIYUCIIATH COOTHONIICHHS MEXAY IUIOIMAISIMHA TOBEPXHOCTEH M OO0BEMaMu
MTOJIOOHBIX TEII;

e u300paxkaTh U3y4aembie (PUTYPHI, BBHIIOJHITH (BBIHOCHBIE) MIOCKUE YEPTEKH
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJ BpallCHHUS;

e WU3BIIEKATh, WHTEPIPETUPOBATh H TPEeoOpa3oBbIBaTH HWHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha 4YepTekax u
PUCYHKAX;

e CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

e BBINIOJHATH ONIEPAINH HAJl BEKTOPAMU;

e 3aJlaBaTh INIOCKOCTh YPaBHEHUEM B JCKAPTOBOI CHCTEME KOOPIMHAT;

e pemaTh TEOMETPHUYCCKHE 3a/JaYl Ha BBIYMCICHUE YTJIOB MEXAY NPSIMBIMH H
MJIOCKOCTSIMHU, BBIYUCICHHUE PACCTOSIHMA OT TOYKH [0 IUIOCKOCTH, B IIEJIOM, Ha
MpUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMH, CBS3AaHHBIMH C JIBIDKCHHEM B
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MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

e BBINOJHATh M300paKEHHWS MHOTOTPAaHHUKOB W TeN BpallleHUs Mpu
napajijieIbHOM TEpPEHOCE, IEHTPATbHON CUMMETPHUH, 3€PKaIbHOM CHUMMETPHUH, IPHU
OBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MO 100MUs;

e CTPOWUTH CEUEHUS MHOTOIPAHHMKOB M TE€J BpAILICHUSA: CEUEHUs LWIMHIpA
(mapajuienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHyca (TapaiesibHble OCHOBAHUIO
Y IPOXOJIAILIKE YEPE3 BEPILHHY), CEUECHHU 1Iapa;

e HCIOJb30BAaThb METOJbl IIOCTPOEHUS CEUEHUW: METOJ CIEA0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;

e JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKACHMUS;

e TMPUMEHATH T€OMETpUUECKUE (DAKTHI JJI PEUICHUSI CTEPEOMETPUUECKHX 3ajad,
MPEANOIAraloINX HECKOIBKO IIAroB PEHICHMS, €CIU YCIOBHUS MPUMEHEHHS 33JaHbl B
SIBHOM U HEABHOU opme;

e pemaTh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHMUYECKMX OTHOUIEHUH U
HAaXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

e TMPHUMEHATH MPOTPAMMHBIE CPEIACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 33]1a4;

e MPHUMEHATH MOJYUYEHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAIM3UPOBATh U
OLICHUBATh PEAJIbHbIE CUTYAIlMH, IPUMEHSITh U3yYCHHbIE TOHATHUS, TEOPEMBI, CBOMCTBA
B IIpolleCCe TMOWCKAa pEIIEHUsT MaTeMaTU4ecKH CQOpPMYIHPOBAHHON MpPOOIIEMBI,
MOJEIIUPOBATh peaIbHbIE CUTYallMH HA A3BIKE T€OMETPUH, HCCIIEOBATh MOCTPOCHHbBIE
MOJICJIA C MCHOJIb30BAHUEM T'€OMETPUYECKUX MOHATUNA W TEOpeM, amnmapara aiareOpsl,
pemaTth NPakTUYECKHUE 3a]]a4H, CBA3aHHbBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEIINYNH;

e UMETh TMPEACTABJICHUS 00 OCHOBHBIX OJTalax pa3BUTUS TEOMETPHH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

TemaTnyeckoe NJIAHUPOBAHME
€ YKa3aHHUEM KOJIMYeCTBA aKAJAeMUYECKHX YaC0B, OTBOAUMbIX HA OCBOCHHE
KAaKA0M TeMbl Y4eOHOr0 npeaMeTa u
BO3MOKHOCTb MCIIOJIb30BAHUSA 10 3TOM TeMe 3JIEKTPOHHBIX (IIU(PPOBHIX)
o0pa3oBaTeJbHBIX PECypPCOB, B TOM YHCJIe ¢ y4eTOM padoyeil MporpamMmsbl

BOCIIUTAHUA*
10 knacc
DJIeKTPOHHbIE
Ne Koia-Bo
Tema ypoka DJIEeMEHTBI COlePKAHHA (pposkre)
n/n 4acoB o0pa3oBarte/ibHbIE
pecypcbl
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Pa3znen 1. BBenenue B crepeomMeTpuio

Bgenenue B
CTEPEOMETPHIO.
TTonsTHs
CTEPEOMETPUH.
AXCHOMEI
CTEPEOMETPUH.
Ceuenusl.

23

OcHOBHBIE TNPOCTPAHCTBEHHBIE

(GUrypshL.
IlonsATHA CTEpEOMETPUU: TOUKA,

npsiMasi, TUIOCKOCT,
MIPOCTPAHCTBO. OcHoOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
TUIOCKOCTH, napayuIebHbIX
NpsMbIX  (OTPE3KOB), CEPEIUHBI
oTpe3kKa. [TonsTus:
NepECeKArOIINECs TUIOCKOCTH,

nepecekaroImmecs — npsMas U
IJIOCKOCTh; TOJTYIPOCTPAHCTBO.

MHororpanHuky, U300pakeHue
MPOCTEHIINX  MPOCTPAHCTBEHHBIX
¢uryp, HECYIIECTBYIOIINX
00BEKTOB.

AKCHOMBI ~ CTEpPEOMETpUU U
MepBbIE  CICACTBUS M3  HUX.
CnocoObl  3aaHus TOPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE.

O0o3HaueHU MPSAMBIX u
IUIOCKOCTEM.
Ceuenus. N3obpaxkenue

CeUCHMH mNUpaMuibl, Kyba ®
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3

ux pEodpa. Nzobpaxenue
nepeceyeHust MOJTyYEHHBIX
IIJIOCKOCTEM. PackpammBanue

IIOCTPOCHHBIX CEYEHUH pa3HBIMU
[[BETaMH.

Meton cnenoB A NOCTPOEHUs
ceueHuid. CBoiicTBa mnepecedyeHuit
IIPSIMBIX u IJIOCKOCTEM.
[TocTpoeHune ceueHuit B mupaMu/ie,
KyOe 1o TpéM ToukaM Ha péOpax.

Coztanne BBIHOCHBIX YEpTEKEN
Y 3aIIUCh I11aroB IIOCTPOEHHUS.

IToBTOpEHME MIIAHUMETPUH.

Teopema 0 MPOMOPIUOHATBHBIX
OTpe3Kax. [TonoGue
TPEYTOJIbHUKOB. Teopema
Menenas. Pacuérel B ceUeHUsAX Ha
BBIHOCHBIX YEepPTEKax.

Hcropus pa3BUTHUA
IUTAHUMETPHUH U CTEPEOMETPHUH.

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A

%2210%22

Paznen 2. B3aumHoe pacnoJioxkeHue NpsiMbIX B IPOCTPAHCTBE

Bzaumnoe
pacrnoaoXeHne
MpsIMBIX B

6

B3anmnoe pacnoioKeHne
MPAMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsiMbIE.

https://lib.myschool.

edu.ru/market?filters
=%22subjectlds%22
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MIPOCTPAHCTBE.
CkpemuBaroime
Csl IpsSIMBIE.
[TapamiensHbie
psiMbIe B
IIPOCTPAHCTBE.
VYron ¢
COHaNpPaBJICHHBIM
U CTOPOHaMU

[Ipu3znaku CKPEIIMBAIOIINXCS
HPSIMBIX.

[TapajutenpHble  HpsiMBIE B
IIPOCTPAHCTBE. Teopema 0
CYyILLIECTBOBAHUHU u
€JUHCTBEHHOCTH IpsIMOI
napajuleibHONM  TaHHOW MPAMOW,
IIPOXOASAIIEH yepes TOYKY

IIPOCTPAHCTBA M HE JIEKalleW Ha
JTAHHOM TIPSIMOM.

Jlemma 0 IIEpECECYCHUHN
napajjiCJIbHbIX IMPAMBIX
IUIOCKOCTBIO. [TapannensHOCTH

TpéXx mnpsaAMmbIX. Teopema o Tpéx
HapajyIeNIbHbIX MPSMbIX.
Teopema 0 CKpeLIMBaIOMIUXCS

MPSIMBIX.
[TapannensHoe

MPOEKTUPOBAHUE. OcHOBHBIE

CBOIiCTBa napaiebHOTO

npoektupoBanus. M3o0paxenue
pa3HbIX (UIYp B MapauIeIbHON

[IPOEKIUU. enTpanbHas
MPOEKITHUA.

Yron ¢  coHampaBJIE€HHBIMH
CTOpPOHAMHU. Vron MEXAY
MPSAMBIMH. 3agaun Ha

J0Ka3aTrCJIbCTBO W HCCICIOBAHUC,
CBsI3aHHBIC C PacCIiOJIOKCHHUEM
MMPAMBIX B IIPOCTPAHCTBC.

%3A%5B%22299%
22%5D%2C%?22sch
00IClasslds%22%3A

%2210%22

Pa3nen 3. [lapaniens

HOCTDb IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE

[TapamiensHbie
psIMBbIE U
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamtensHbIe
IJIOCKOCTH.

ITonsTus: [apajuIeIbHOCTh
IPSAMOI u IIJIOCKOCTH B
IIPOCTPAHCTBE.

IIpusnax MapajuIeIbHOCTH
npsiMol M 1ulockocTH. CBolicTBa
[apajuIeIbHOCTU psAMON u
IIJIOCKOCTH. I'eomerpuueckue

3aJadu Ha BBIYHCIICHHUC u
JA0Ka3aTCIbCTBO, CBsA3aHHBIC C
napaajaCJIbHOCTBIO MIPSAMBIX n
IUIOCKOCTEH B MMPOCTPAHCTBC.

IToctpoenue CeyeHusl,
MPOXOJASAIIET0  4Yepe3  JIaHHYIO
MIPSIMYIO Ha YepTeKe u

MapaJUIEJIbHOTO JPYTrOM IPSIMOM.
Pacuér oTHOImIEHUI.

[TapannensHas MPOEKIINS,
IPUMEHEHHE Ui  IOCTPOEHHUS
CEeYEeHU I KyOa u

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A
%2210%22
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napajuiejenunesa.

CpolicTBa mapajuiesienunena u
IIPU3MBI.

[TapamnensHbie IIJIOCKOCTH.
[Ipu3Haku mnapaieaTbHOCTH ABYX
IJIOCKOCTEM. Teopema 0
MapajuieIbHOCTH u
€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOJSAIIEH uepe3 TOYKy, He
MPUHAJICKALTYIO JTaHHOM
IJIOCKOCTH W CIEACTBUS W3 HEE.
CaoiicTBa napajuIeIbHbIX
IJIOCKOCTEM: O NapajuieIbHOCTU
IPSIMBIX HepeceYeHUs npu
MIEPECEUCHUH JBYX NapaJlIeiIbHbIX
IUIOCKOCTEN TpeTheil; 00 oTpe3kax
napajuieIbHbIX MPSIMBIX,
3aKJIIOUYEHHBIX MEXIY
MapajuieIbHbIMU IUIOCKOCTAMH; O
IIEPECEUCHUN TPSIMOU € JBYMs
NapajieIbHbIMU TUIOCKOCTAMHU

Paznen 4, Hepne}mmcy.nﬂpﬂoch NPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE

IlepnenqukymnspH
OCTh MPSIMOU U
IIJIOCKOCTH.
IInockoctu n
NEPIEHANKYIIAPH
bl € UM IIpsAMast B
MHOI'OI'PAHHUKAX.

25

[ToBTOpeHue: TeopemMa
[Tugaropa Ha IUIOCKOCTH,
TPUTOHOMETPUS NPSAMOYTOJIBHOIO
TpeyroapHuka. CoiicTBa kyba u
IPSIMOYTOJIBHOT'O
napauienenunena.  Beruucienue
JUIMH  OTpe3KoB B Ky0e u

IIPSAMOYTOJIBHOM
napajuieJaenumnese.

IlepneHAUKYIAPHOCTD MPSAMOU U
IIJIOCKOCTH. IIpu3nax
NEPHNEHANKYJIAPHOCTH TIPSAMOU U
IJIOCKOCTH. Teopema 0
CYyILLIECTBOBAaHUU u
€ IMHCTBEHHOCTHU MPSMOM,
IIPOXOAAILEH yepes TOYKY
IIPOCTPAHCTBA u

NEPIEHIUKYIAPHON K TUIOCKOCTH.
[TnockoCcTH M NEeprNeHIUKYISIpHbIE
UM TIpsiMasi B MHOTOTPaHHUKaX.

[TeprieHAUKYNIAp ¥ HAKJIOHHAS.
ITocTpoeHne mneprneHauKyIspa W3
TOYKHU Ha MPSIMYIO.

Teopema 0 TpEX
neprneHauKynsapax  (mpsmas |
obOpatHast).

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%

22%5D%2C%22sch
00IClasslds%22%3A

%2210%22

Pa3nen 5. Yrubl u paccrosinus
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Yron mexny
CKPEITUBAIOIINM
UCs TIPSIMBIMU B

MIPOCTPAHCTBE.

JIByrpaHHbII
YT OJL
TpéxrpanHslii
yroi,
HEpaBEHCTBA JUIA
TPEXTPAHHBIX
YTJIOB.

16

IloBTOpeHue:  yroa  Mexay

NpsAMbIMHA Ha IIITOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIEHOM
TPEYyroJIbHUKE, Teopema
KOCHHYCOB.

[loBrOpenue:  yroam  Mexnay
CKpELIMBAOIIMMUCS MNPAMBIMA B
npoctpancTBe.  ['eomerpuueckue
METO/bl BBIYUCICHUS YIJIa MEXIY
OpsIMBIMA B~ MHOTOTPaHHHUKAX.
CBOHCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yrija.

IlepnenaukynspHsie
mockocTy. CBOMCTBA B3aUMHO
NEPIEHIUKYJIAPHBIX IUIOCKOCTEM.
[IpuzHak  mepHeHIUKYISIPHOCTH
IUIOCKOCTEN; Teopema O IpsSMOU
MEPECEUeHHs] JIBYX IUIOCKOCTEH
NEPIEHIUKYJISIPHBIX TpeTbei
IIJIOCKOCTH.

[IpsiMoyToNbHBIN
napajuieNienunena; Kyo; n3MepeHus,
CBOMCTBA IPSAAMOYTOJIBHOTO
napauienenunena. Teopema o
JuaroHajiu IPSIMOYTOJIBHOTO
napajuiejenuneaa u cleJCTBUE U3
Heé. Crepeomerpuueckue U
MPUKJIAIHBIE 3a/layd, CBSI3aHHbBIC
CO B3aUMHBIM  PaCIHOJIOKEHUEM
IPSIMBIX U MIJIOCKOCTH.

IToBTOpEHMUE:
CKpEIINBAIOIINECS IIpsIMBIE,
napajuleJibHble  IUIOCKOCTH B
CTaH/IapTHBIX MHOIOIPaHHUKAX.

ITapa napaIeNIbHbIX
IJIOCKOCTEN Ha CKPEUIMBAKOIIUXCSA
NpSIMBIX,  PAacCTOSHHE  MEXAY
CKpEIIMBAIOIIUMUCA TPSIMBIMH B
IIPOCTBIX CUTYaUsX.

OnyckaHue NepneHaAuKyIspoB,
BBIUNCJICHUE PACCTOSHUN OT TOUYKU
JIO TOYKH; MPSMOI; TIIIOCKOCTH.

Beruucnenue paccTosiHun
MEXIY CKpELIMBAOIINMUCS
MPSAMBIMU c IIOMOUIBIO

MEPIECHANKYJISIPHOM  TIJIOCKOCTH.
Tpé€xrpanHslii yroiy, HEpaBEeHCTBA
JUTsL TPEXTPAHHBIX YTJIOB.

Teopema Ilucdaropa, Teopembl
KOCUHYCOB ¥  CHHYCOB  JJA
TPEXTPAHHOTO yrjia. JIEMEHTHI

https://lib.myschool.

edu.ru/market?filters
=0%022subjectlds%22
%3A%5B%22299%

22%5D%2C%?22sch
00IClasslds%22%3A

%2210%22
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chepuueckon T€OMETPHUU:
reo/iIe3nYecKre JUHUU Ha 3emiie

Pa3nen 6. MHOTOrpaHHUKH

MHoOrorpaHHuk 1

€ro 5JICMCHTHI.

CucreMatusanus 3HAHUU:
MHOrOrpaHHUK U €ro SJEMEHTHI.
IIupamupga.  Buasl  nupamun.

[IpaBuiibHas mupamuia.
[Ipuzma. Ilpsimas ¥ HakJIOHHAs

https://lib.myschool.
edu.ru/market?filters
=0%22subjectlds%22

6 | IIpaBuibHbie U 7 ﬁpmw’} Hpapmibnas — MPHIMA. | g3 0005 B06299099
MOJTYIIpaBUIIbHBIE HFF;X:;ITOHBHHI\;I Ezggji:i:ﬁﬁﬁ:i’ 22%5D%2C%?22sch
MHOTOTPaHHUKH Ky6. ’ 00IClasslds%22%3A
%2210%22
Bbimykibple  MHOTOTpaHHUKH.
Teopema Oitnepa. IlpaBuiibHbIE U
MOJTYIIPaBUIbHBIC MHOTOTPAHHUKU
Paszen 7. BekTOpbl B NPOCTPaHCTBE
[TonsTue BexTopa [Tonsarue BEKTOpA Ha
Ha IJIOCKOCTH U B IUIOCKOCTH M B IPOCTPAHCTBE.
POCTPAHCTBE. CymMMa ¥ pa3HOCTh BEKTOPOB,
CkanspHoe PaBUIIO napauie/ienure/a, https://lib.myschool.
NpOU3BE/ICHUE, YMHOXXCHHE BEKTOpa Ha YHCIIO, edu.ru/market?filters
BBIYUCIICHHE yTJIa pa3loKEeHHEe BEKTOpa Mo 0asucy =%22subjectlds%22
7 MEXIy 12 TpEX BEKTOPOB, HE JICKAIIUX B %3A%5B%22299%
BEKTOPAMH B OJTHOM TTOCKOCTH. 22%5D%2C%?22sch
IPOCTPAHCTBE. CkansipHoe HPOU3BE/ICHUE, oolClasslds%22%3A
BBIUHCIIEHHE yria MEXITY %02210%22
BEKTOpPaMH B ITPOCTPAHCTBE.
IIpocreiimne 3a7a4u c
BEKTOpPaMH.
Pa3nen 8. [loBTOpeHue, 00001eHNEe U CHCTEMATH3 AU 3HAHUH
O6obmaromee Obobmaiomee  MOBTOPEHHE | i myschool.
MOBTOpEHHE HOMITHH Mle g OHOB TYPER | oy ru/market?filters
TTOHATHH 1 reoMeTpT . HKJ'IaCCEI, =%22subjectlds%22
8 METOIOB Kypca 5 cucreMaTH3anus 3Hanuii. Micropus %3 A%EB%022299%
reomerpu 10 pasBUTHS  CTEPEOMETPUH  Kak 92065D%2CY%225¢ch
KJ1acca, HAayKu M €€ pPOJIb B Pa3BUTHHU 00IClassds%22%3A
cHCTeMATH3AIM COBPEMEHHBIX  HHKCHEPHBIX 11 042210%22
3HAHMUIA. KOMITBIOTEPHBIX TEXHOJIOTHIt EE—
Hroro 102
11 knacc
DJIeKTPOHHbIE
Ne Tema ypoka Koa-so DJIEMEHTBI COePKAHUA (pposIe)
n/n 4acos o0pa3oBare/bHbIE
pecypcbl

Paznen 1. AHajMTHYecKasi reoMeTpus
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AHanuTuyeckue
METO/IbI pacuéTa
yria Mexay
MPSMBIMA U
IJIOCKOCTSIMU B
MHOTOIPaHHUKAX.
BekropHoe
MIPOU3BEJICHUE.

15

IToBTOpEHMUE: KOOPJIMHATHI
BEKTOpa Ha IUIOCKOCTU U B
IIPOCTPAHCTBE, CKaJISIpHOE
IIPOU3BE/ICHNE BEKTOPOB,
BBIUUCIICHUE yria MEXIY
BEKTOpaMH B IIPOCTPAHCTBE.

VYpaBHeHue OpsiMOM, MPOXOAIIEH
qyepes BE TOUKHU.

YpaBHeHue IJIOCKOCTH,
HOpMaJlb, YpaBHEHUE IJIOCKOCTH B
OTpe3Kax.

JIuneitnbie HEpPaBEHCTBA,

JIMHEHHOE IIPOrPAMMHUPOBAHME.
®opmyJiia pacCTOSHHUS OT TOUYKHU
JI0 TUNIOCKOCTU B KOOPJIMHATAX.
HaxoxxneHne paccTosHMil OT
TOYKU JI0 IUIOCKOCTH B KyOe H
IIPaBUJILHOM IUPAMUIC

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%?22sch

00IClasslds%22%3A

%2210%22

Pa3nen 2. [loBTopeHue, 00001IeHNEe M CHCTEMATH3AIUS 3HAHMIA

Ceuenus
MHOTOT'PaHHUKOB.
[TapamiensHbie
MpsIMbIE U
IUIOCKOCTH.
ITnomamu
MHOT'OYTOJIbHUKOB.
IImomann ceuenuii
MHOT'OTPaHHUKOB

15

Ceuenuns MHOTI'OI'PaHHHUKOB:
CTaHJApPTHBIC MHOTI'Or'paHHUKH,
METO CJICOOB, CTaHAApPTHBIC

MJIOCKOCTH, TIEPECEUEHUS TPSIMBIX
U IUIOCKOCTEH.

[lapannenbHble  OpsiMble U
MJIOCKOCTH: napajuJieibHble
CEUYEHHUs, pacu€T  OTHOLICHUH,

YriIbl MEXKAY CKPCHIMBAKOIIUMUCIA
MMPAMBIMH.

[TapayenpHble  TpsiMBIE U
MJIOCKOCTH: CTaHAApTHBIE Tapbl
MEPIEeHIUKYISAPHBIX MIOCKOCTEN 1
MIPSIMBIX, CUMMETPUU
MHOT'OIPAaHHUKOB, T€OpeMa O TpEX
MEePHEHANKYJISIPaX,  BBIUYUCICHUS
JUTMH B MHOTOTpaHHHUKAX.

[ToBTOpEHME: TLJIOIIAIH
MHOTOYTOJIBHUKOB, (DOpMYIBI st
IJIOIIAACH, COO0OpaKeHUs
moxo0us.

ITnomanm CeueHn
MHOTOTPaHHUKOB: IIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha

YaCTH, COOOPaKEHUSI IO 100MsT

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%22sch
00lClasslds%22%3A

%2210%22

Pazgen 3. O6bémM MHOTOrpaHHMKA

O06béM Tena. O0BéM Tena. O0BEM https:/lib.myschool.
Beruncienue PSIMOYTOJIBHOTO edu.ru/market?filters
00BEMOB Te ¢ 17 napajuieNienumnena. =%22subjectlds%22
MTOMOTIBIO 3agaun 00 yzaBoeHMM KyOa, O %3A%5B%22299%
OIIPEAEIEHHOTO KBaJpaType Ky0a; O TpHUCEKLIUHU 22%5D%2C%22sch
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MHTErpana.
Breraucnenue
paccTosaHus 10
IUIOCKOCTH

yria.
CrepeomMeTpuyecKre  3aJayH,

CBSI3aHHbIE c 00BEMOM
IPSIMOYTOJIBHOTO
napaesenunesa.

[Tpuknannele 3ajjauy,
CBSI3aHHBIE  C  BBIYUCIIEHUEM
00BéMa MPSIMOYT OJIbHOT'O
napaesenunesa.

O0BEM IIPSIMOIA PU3MBI.

Crepeomerpuueckue  3agaud,
CBSI3aHHBIE  C  BBIUUCIIEHUEM
00BEMOB psIMOi IIPU3MBI.
[TpuknanHble 3a1a4M, CBA3aHHBIC C
00BEMOM IPSAMOM MTPU3MBI.

Beruucnenne o0bEMOB Tenm ¢
MOMOILBIO OIpeesIEHHOTO
uaTerpana. OObEM  HAKIOHHOM
MPU3MBI, TUPAMUJIBIL.

®opmyna 00bEMa MUPaAMHIBL.

OtHomieHne 00bEMOB MTUPaAMUJ]
C OOIIMM YTJIOM.

CrepeomeTpuueckue  3ajiayw,
CBsI3aHHbIE C 00BbEMaMu
HAKJIOHHOHW MPU3MBI, THPAMH/IBL.

[Ipukiagueie 3agaud 1O TEME
«O0BEMBI  TET», CBSI3aHHBIE C
00BEMOM  HAKJIOHHOW  IPU3MBI,
MUPaMUJIBI.

[Tpumenenue 00BEMOB.
Beruucnenne  pacctosHHS 10
IJIOCKOCTH

00IClasslds%22%3A

%2210%22

Pa3nen 4. Tena Bpauenust

Humasp.
Komnyc.

Cdepa u map.

24

[Munuaapuyeckas
MMOBEPXHOCTb, obpasyromue
LWIMHPUYECKON TTOBEPXHOCTH.

Humuaap. Ilpsamoit  kpyrosoit
mHap. [hnomane nosepxHocTn
LHWIMH]IpA.

Konnueckas IIOBEPXHOCTb,
obOpazyrorue KOHMYECKOU
nosepxHoctu. Konyc. Ceuenue
KOHYca IJI0CKOCTBIO,
napajuIeIbHOU IJIOCKOCTH
OCHOBaHHUA. YCEYEHHBIM KOHYC.
N300paxkenue KOHYCOB "
YCEUEHHBIX KOHYCOB.

[Tmomans OOKOBOM
MIOBEPXHOCTHU U IOJIHOM

IMMOBEPXHOCTHU KOHYCa.

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22299%
22%5D%2C%22sch
00IClasslds%22%3A
%2210%22
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CrepeomeTpuyecKie 3aqadd  Ha
JIOKa3aTeIbCTBO W BBIYUCIICHHE,
MOCTPOCHHEM CEUCHHH IWIMHJpA,
KOHYCA.

[Tpuknagneie 3aj7a4u,
CBSI3aHHBIC C LIMJIMHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl U mapa c
IockocThio. Kacanme mrapa wu
chepbl  TIOCKOCThIO. Bug w
N300paXkeHue 1apa.

VYpasuenue cdepsl. [lnomanb
cdepsl U e€ JacTei.

Cummerpusi cdepsl uU mIapa.
CrepeomMeTpHyecKie 3agadd  Ha
JIOKa3aTeIbCTBO W BBIYUCIICHHE,
CBSI3aHHBIC CO CQepoil W Iapom,

MMOCTPOECHUEM 150, CEUYEHHUI
IJTIOCKOCTBIO.
[TpuknagHbie 3aj7a4u,

CBsI3aHHBIC CO C(ePOli U IIAPOM.
[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYHCIICHHS B
OKPYXHOCTH, CTaH/IapTHBIC
noxo0us. Pasinynble koMOUHAIIUY
TEJ BpaIICHUS] © MHOTOTPAaHHHUKOB.
Bamaun mno Teme «Tema wu
MMOBEPXHOCTH BPAICHUSD)

Pa3nesn 5. [Lnomaau noBepXHOCTH M 00BEMBI KPYIJIBIX Tell

O0BEM
IWJIH/IpA.
IImomanu
OOKOBOM H

MOJTHOM

MMOBEPXHOCTH
WIAHAPA.
O0BEM KoHYCA.
IImomanu
OOKOBOI1 1
TTOJTHOM
MOBEPXHOCTH
kKoHyca. O0béM

nrapa u
1apoOBOTO

CEeKTOopa.

[Tnomane chepsr.

O6Bém mmHapa. Teopema 00
00BEME IPSAMOTro LUIMHIPA.

[Tnomanu OGOKOBOW W TOJTHOU
MOBEPXHOCTHU IIMIIUHJIPA.

Bbruucnenne o0bEMOB Tenm ¢
IIOMOIIBIO OIIPENEIIEHHOTO
UHTETpaa. O0BéM KOHYyCa.
[Tnomanu OOKOBOM U  MOJHOU
MIOBEPXHOCTU KOHYCA.

CrepeoMerpuueckue  3aJaud,
CBsI3aHHbIE c BBIYUCIIEHUEM
00BEMOB IMIIMH/IPA, KOHYCA.

[IpukimagHele 3aga4ud MO TeMe
«O0BEMBI u IUIOIIAIN
IIOBEPXHOCTEH TeJI.

O6béM 1mapa u  MIAPOBOTO
cektopa. Teopema 00 o00BEME
mapa. [lnomans coepsl.

CrepeoMeTrpuueckue  3aJaud,
CBSI3aHHbBIE c BBIYUCIIEHUEM
00BEMOB iapa, 1apOBOTO

https://lib.myschool.

edu.ru/market?filters

=0%%22subjectlds%22

%3A%5B%22299%

22%5D%2C%22sch

00IClasslds%22%3A

%2210%22
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CErMEHTA, IApOBOTO CEKTOPA.
[TpuknagHbIe 3a7adul MO TEME
«O0BEMBI  TENl», CBSI3aHHBIE C
00bEMOM MIapa U  IUIOUIA/BIO
chepbl. COOTHOUICHHUS  MEXIY
IUIOIIAJIMA  TIOBEPXHOCTEM U
o0BpéMamMu MOIOOHBIX TEIN.
[TonoOHbIE TeNa B MPOCTPAHCTBE.

N3menenne o0béMa  mpH
no100uu. CrepeomeTpuueckue
3aja4u, CBsI3aHHBIC c

BBIUUCIIEHUEM 00BEMOB
TEJI U TUIONIA/IeH TTOBEPXHOCTEH

Pa3nen 6. /IBuskenus

JIBroKeHus JIBrkeHus IIPOCTPAHCTBA.
HPOCTPAHCTBA. OtobpaxkeHus. JIBrokeHus u
Bt PABCHCTBO  guryp.  QOWMC | e nip myschool
ABHDKCHM. CBOHCTBA — JBWNCHMH.  BHABL | o) 1 maretofilters
JBUKEHUI: napajuieIbHbIH —96225ubjectldsY622
6 5 | NePeHos, HEHTPAIBHAR | o3 7065 B%22299%
CHMMETpHS, 3epKayibHas 29065D%2C%225¢ch
CHMMCTPHA,  TMOBOPOT  BOKPY' | 45| Cass]ds%622%3A
IPSIMOIA. ITpeobpa3zoBanus 062210%22
nomobusi. Ilpsmas wm  cdepa -
Oiinepa. ['eomeTpuueckue 3anayu
Ha IPUMECHEHHE JBHKCHUS
Pa3nen 6. [loBTOopeHue, 00001IeHNEe M CHCTEMATH3AIUS 3HAHMI
Oo6o0maroniee O0o0maroree MMOBTOPEHUE
TIOBTOPEHHE MOHATHH W METOJO0B  Kypca https://lib.myschool.
TOHSTHH 1 TCOMETPHH 10-11 KJIACCOB, edu.ru/market?filters
METOIOB Kypca CHCTEMATU3ALMS 3HAHUMN. =0022subjectlds%22
7 reomerpun 10— 17 Hcropus pa3BUTHS %3A%5B%22299%
11 knaccos, CTEPEOMETPUN KaK HayKu U & 22%5D%2C%?22sch
CHCTEMATH3ALIUS pOJb B Pa3BUTHUH COBPEMEHHBIX 00IClasslds%22%3A
3HAHUIA. WHXXEHEPHBIX W KOMIBIOTEPHBIX %2210%22
TEXHOJIOTHI
Hroro 136

* Vuer paboueil mporpamMmbl BOCHUTAaHUS B TEMAaTHYECKOM IJIAHUPOBAHUU
pabouyux mporpaMm y4yeOHBIX MPEIMETOB YTBEPXKAAaeTca MpukazoM aupexkropa MbOY
COMI Ne 55 na texymuii yaeOHbIH roa He mo3nHee 31 aBrycra.
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