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INOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «I['eomerpus» 6a3oBoro ypoBHs s oOydaromuxcs 10 —11
KJIaccoB pa3paboraHa Ha ocHoBe DenepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIBLHOIO CTaHIapTa
cpeaHero ooOmero o0pa3oBaHus, ¢ YUETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHIA, MPEIBSIBISIEMbIX K
MaTeMaTHIeCKOMYy O00pa30BaHUIO, M TPATUIUN POCCUUCKOTO oOpa3oBaHus. Peanm3aiusi mporpamMmbl
oOecrieunBaeT OBJIAACHUC KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY IJIA CaAMOPAa3BUTHA
U HEMPEPHIBHOTO O0pa30BaHMs, IEIIOCTHOCTh OOIICKYJIBTYPHOTO, JITYHOCTHOTO M ITO3HABATEIHHOTO
Pa3BUTHSI TMYHOCTH OOYYaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOr0 Kypca reoMeTpUH Ha YPOBHE cpeliHero ooiero oopazoBaHusi 00ycioBiIeHa
NPAaKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PEe3y/IbTaTOB OOY4YEHUSI T€OMETPHH B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHA  oOydaromuxcs, GopMupoBaHus  (yHKIHOHATIBHON
MaTeMaTHUYeCKON IPaMOTHOCTH, M3YYEHHUS APYTUX y4yeOHbIX AUCHMILIUH. PazButue y oOydarommxcs
MPAaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TMPOUCXOXKIECHUM T'€OMETPUUECKUX aOCTpaKIIHiA,
COOTHOUICHUH PEAIBHOIO U UACAIBHOI0, XapaKkTepe OTPaKCHUSI MAaTEMaTUYECKOM HAyKOW SIBICHUN U
IIPOLIECCOB PEAIbHOTO MMpa, MECTE€ TIEOMETPUUM B CHCTEME HAyK U POJIM MaTeMaTH4eCKOIro
MOJICJIMPOBAaHUSI B HAyYHOM IIO3HAHUM W B TMPAKTHUKE CHOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSl Yy4allUXCsi, a TakKe KauyeCTB MBIIUICHHUS, HEOOXOJMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sABiIseTCS OJHUM U3 0A30BbIX IPEIMETOB HA YPOBHE CpEIHEro 001Iero oopa3oBaHusl,
Tak Kak o0ecleynBaeT BO3MOXXHOCTh U3YyUYEHHs KaKk JUCIUIUIMH  eCTECTBEHHO-HAay4HOM
HalpaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MpblnuieHue, GopMUpyeMoe MpU HU3YYEHHH OOY4YaroIIMMUCS MOHATUHHBIX OCHOB
TE€OMETPUH W TOCTPOSHHUH IICTIOYKH JIOTUYECKUX YTBEPKICHHH B XOJ€ PEUICHUS T€OMETPUYECKHX
3aja4, yMEHHE BBIJIBUTaTh U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO UCHOIB3YIOTCS MPU PEIICHUU
3aJa4 €CTeCTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (pU3HUKH.

YMeHue OpHeHTHPOBAThCS B IPOCTPAHCTBE HMIPAET CYLIECTBEHHYIO POJb BO BCEX O0JIACTIX
JeSTeNIbHOCTH 4enioBeka. OpueHTalus 4elloBeKa BO BPEMEHM U INPOCTPAHCTBE — HEOOXOJUMOe
YCIOBHE €ro COLMAIbHOTO OBITHS, (popMa OTpa’keHHsI OKPY)KAIOLIEr0 MHUpPA, YCIOBHE YCIIELIHOTO
NO3HAHUS M AKTUBHOIO INpeoOpazoBaHMs AeWcTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMHU
oOpa3amMu OOBEOUHSIET pa3Hble BUABI YU4€OHOH W TPYHOBOH NEATETBHOCTH, SIBISIETCS OJHUM W3
npoecCHOHANBbHO BaXKHBIX KAayeCcTB, MO3TOMY aKTyajbHa 3ajaya (OPMHUPOBAHUSA y O00yYaromMXxcs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Ppa3HOBHJIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOM JEesITeTbHOCTH [0 MHOTMM HAIPaBJICHUSM.

Ilens ocBoeHMS TporpamMmbl yueOHOTo Kypca «['eomerpusi» Ha 06a30BOM ypoBHE OOydeHUS —
00meoOpa3oBaTeIbHOE ¥ OOMICKYJbTYPHOE pa3BUTHE OOyJaAIOIIMXCS 4epe3  obecredeHue
BO3MOXXHOCTH TPUOOPETEHHs] U UCIOJb30BAHUS CUCTEMAaTHUECKUX TE€OMETPUYECKHX 3HaHUU U
necTBUH, crenuUUHBIX T'€OMETPHH, BO3MOXXHOCTH YCIIEIIHOTO MPOAODKEHHs 00pa3oBaHUs IO
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOIB30BAaHUEM T€OMETPHH.

[IporpamMma o reomeTpur Ha 0a30BOM YpPOBHE INpeAHa3HAu€Ha JUIsl OoOy4aromuxcs cpeaHen
IIKOJIbI, HE UCTIBITHIBABIIMX 3HAUNTENLHBIX 3aTPYJHEHUI Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
Takum oOpa3om, oOyuaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKue
YMEHHMsI, CBSI3aHHBIE CO CHEHU(UKON TeOMETpUM M HEOOXOAMMBbIE Al KU3HU B COBPEMEHHOM



obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh HM3yYHUTh T€OMETpPHIO Oojiee TIyOOKO, €Clu B
MAIBHEUIIEM BO3HHMKHET HEOOXOJUMOCTh B TEOMETPUYECKMX 3HAaHUSAX B MNPO(HEecCHOHATBLHOM
NeSITETTbHOCTH.

JlocTuxeHue eI OCBOSHHS MPOrpaMMbl 00ECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX 3a/1a4.
[IpuoputeTHRIMU 3aJauaMu OCBOeHHUs Kypca «l'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SIBIISTFOTCSL:

e (QopmupoBaHUE MPEICTABICHUS O FTEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpBl U OCO3HAHHE €€

B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOIPAaHHHKAX M TelaX BPAIICHUS KaK O BAKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, IO3BOJSIOMIMX ONUCHIBATE M U3ydaTh pas3HbIC SBICHHS
OKPY’KaroIIero MUpa;

e (dopMupoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekKax, MOJENAX M B pPEATbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPaICHHUS,;

® OBJIQJICHHE METOJIaMU PEUICHHUS 33a]ad Ha MIOCTPOCHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX
(uryp;

e (QopmupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHM MOHATHUSAMU O MHOTOTPaHHUKAX U Telax
BpAIlleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJAJICHHWE aNrOPUTMaMU pEUICHHs OCHOBHBIX THIIOB 3a/ay; (OpMHpOBAHHE YMEHHUS
MPOBOAMTH HECIIOXKHBIE JOKA3aTEeNIbHBIE PACCYXKIIEHUS B XOJI€ PEIICHUS CTEPEOMETPHUECKHUX
3a[a4 ¥ 3a/1a4 C MPAKTUYECKUM COZCpIKaHUEM;

® pa3BHUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00YyYarOIIUXCsl, TO3HABATENbHOM
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KpUTUYHOCTH MBIIUICHUS,

e (dopmupoBaHue (QYHKIMOHATHHON TPAMOTHOCTH, pEJIEBAaHTHONW TI'€OMETPUHU: yMEHHUE
pacro3HaBaTh TPOSBICHUS TE€OMETPUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYallUsX W TMPH HU3YYEHUHU JPYrUX Yy4EOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, ((OPMYIUPOBATh X Ha SI3bIKE TEOMETPUU U
CO3/1aBaTh T€OMETPUIECKHE MOJIENH, IIPUMEHATH OCBOCHHBIM T€OMETPHUYECKUH anmapar Jyis
pEIICHUS TPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OIICHUBATH MOJTYICHHBIC
pe3yJbTaThI.

OTnuuuTENbHON OCOOEHHOCTHIO TPOTPAaMMBI SBIISETCS BKIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero M3y4eHWs 3a]ad, pelraeMblX Ha YpPOBHE HMHTYWTHBHOTO TO3HAHUS, M ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJX HHUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET MPOTEKaHHE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JMaNbHEUIIEMY U3YYCHHIO TTPEAMETA.

[lpenmourenne oTHAETCs  HATSAHO-KOHCTPYKTHBHOMY  METONy  OOy4YeHHs, TO €cCTbh
TEOPETUYECKHE 3HAaHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTHUECKON
NEeSTeNIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHHUN y y4YalluXCs B Kypce CTEpEeOMETpUU
MPOBOAMTCS 3a CUET peIIeHUs 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa3oB W 3amad Ha
ONepUpPOBAaHUE MPOCTPAHCTBEHHBIMH oOpazamu. CoznaHue oOpa3a MPOBOJUTCS C ONOpPOM Ha
HarJSITHOCTh, @ ONEPUPOBaHHE 00pa3oM — B YCIOBHSIX OTBJICUEHHS OT HArJSITHOCTH, MBICIIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO COMIEPIKAHMS.

OcHoBHBIE cozepkaTebHble TUHUH Kypca «I'eometpun» B 10—11 kmaccax: « MHOTOrpaHHUKHY,
«[IpsiMble ¥ TUIOCKOCTH B TMpOCTpaHCTBe», «Tema BpameHus», «BeKTopbl M KOOpAWHATHI B
npocTpancTBe». (DOpMHpOBaHWE JIOTMYECKHMX yMEHHWH  pacmpeienseTcs He TOJIbKO  II0
COJIeprKaTeIbHBIM JIMHUSM, HO U IO rojilaM 00y4eHUsl Ha YpOBHE CpeHEro o01iero oopa3oBaHus.



Conepxanue oOpa3oBaHMS, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylbTaTaM OCBOSHHS padodeit
IPOTPaMMBbl, paclpeneNéHHbIM 10 TojaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHUM O0pa3oM, YTOOBI
OBJIQICHUE T€OMETPUYECKUMHU TOHATUSAMH W HABBIKAMH OCYIIECTBIISJIOCH IIOCIEAOBATENbHO U
HOCTYIATENFHO, C COOJIOACHNEM IPUHIUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIYIO0 CUCTEMY F€OMETPUYECKUX TPEICTABICHUI 00yJaroIXCsl, pacuIupsist U YIayossist e€, o0pasys
NPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kiacce u 1 yac B Henmento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSA cTepeomeTpuu. Touka, mpsiMasi, MJIOCKOCTh, MpocTpaHCTBO. [loHsiTHE 06
AKCMOMAaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOe pacnosio)keHue NpPsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECS, NapajlUIeibHbIE H
CKpeluBaromuecs npsamele. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlieIbHbIE
MpsIMbIE B IMPOCTPAHCTBE; MAPAUICIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPAMOM MU IUIOCKOCTH.
Yrael ¢ COHaNpaBIEHHBIMA CTOPOHAMM; YroJlI MEXAY IpSAMBbIMH B IpocTpaHcTBe. [lapauienbHOCTh
IJIOCKOCTEM: MapajuielbHble IUIOCKOCTH; CBOMCTBA MapajuieldbHbIX IUlockocTel. Ilpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPadIp, KyO, napajiesienumnea; IoCTPOSHUE CEYCHHI.

[leprieHAMKYASAPHOCTD MPSAMON M IIOCKOCTH: NEPHEHIUKYJISPHBIE MPSIMbIE B MPOCTPAHCTBE,
MPSMBIE MAPAIIIETbHBIE U MEPIICHANKYISPHBIE K INIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTU PAMOM U
IJIOCKOCTH, TEOpEMA O MPAMOU MEPHEHAUKYISIPHOU IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJ MEXKIY
NpsIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YroJ, JUHEHHBINA yrojl AByrpaHHoro yria. lleprneHnukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSTHUE OT MPAMOU 10 MJIOCKOCTH, MPOCKIIHS
burypsl Ha IUIOCKOCTh. [lepneHAMKYISPHOCTh TUIOCKOCTEW: MPHU3HAK IMEPHEHIUKYISIPHOCTA ABYX
mrockocren. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHOTOrpaHHUKH

IToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHHUKA, BBINYKJIbIE U HEBBINYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. lIpusma: Nn-yronpHas npu3ma; T'paHU M OCHOBAHHUS
MPU3MBIL;, IpsIMasi 1 HAKJIOHHAs MPU3MbI; OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Mebl. [lapamienenumnen,
MPSMOYTOJIBHBIM MapajuleNienune] U ero cpoucrsa. [Iupamumpa: N-yroigpHas nupamuja, TpaHd M
OCHOBaHHWE TMHUPaMUJbI; OOKOBasi W TIOJHAs TMOBEPXHOCTh MHPAMHJBI; MPABWIbHAS W yCEUEHHAS
nupamMua. DJIEMEHTBl PU3MbI U NUpaMubl. [IpaBuIbHbIE MHOTOTPAaHHUKH: MOHSATHE TPABUIHLHOTO
MHOTOIPAaHHMKA; MTpaBUJIbHAS MIPU3Ma U NpaBUJIbHAS NUpaMuia; NPaBUIbHAS TPEYroyibHas MUpaMHuaa
U TIpaBWIBHBIN TeTpadp; KyO. [Ipeacrapnenue o mpaBMIIBHBIX MHOTOTPAHHUKAX: OKTadApP, JOJIEKa P
1 ukocazp. CedeHust MpU3Mbl U TUPAMU/IBI.

CummeTpus B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO TOYKHU, TPSIMO#, TNTOCKOCTH. DJIEMEHTHI
CHMMETPHUU B IUPAMUJAX, NapauIeJICUIENAX, IPABUIBHBIX MHOTOTPAHHUKAX.

Bbruncnenne 51€eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yriuel. [lnmomaap GokoBoi
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSMON MPHU3MBI, TUIONIAJh OCHOBAaHUM, TeopeMa O OOKOBOI
MOBEPXHOCTU TpsAMON mnpusMbl. [lnomanp OOKOBON MOBEPXHOCTH W TOBEPXHOCTH IPaBUIBLHOM
MUPaMUJIBI, TeOpeMa O TUIoMaau yceu€HHoW mupamuabl. [lonstue 06 o0béme. OOBEM MUpPaMUIBL,
MIPU3MBI.

[Tono6uble Tena B mpocTpancTBe. COOTHOLICHUS MEXY IUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, 0oOpa3ylollue  IWIMHIPUYECKOH  IMOBEPXHOCTH, OCh
HWIMHIpUYECKOl nmoBepxHOCcTH. L{uanHap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 00pa3yromias U OCh;
IUI0IIAAb OOKOBOM 1 TIOJHOM MOBEPXHOCTH.

Konnueckasi mOBEpXHOCTh, 0Opa3yiolIMe KOHUYECKOH IMOBEPXHOCTH, OChb M BepIIMHA
KOHUYeckol nmoBepxHocTu. KoHyc: ocHOBaHMe U BepllinHa, 00pa3yroas U OCh; IIOIIaas OOKOBOM U
MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3ylollue W BBICOTA; OCHOBaHUS U OOKOBas
MIOBEPXHOCTb.

Chepa m map: ueHTp, paguyc, AMaMETp; IUIOLIaAb MOBEPXHOCTH cdeprl. B3ammuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomab chepol.

N3o006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanmu Ten BpamieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONMCAHHBIA OKOJIO CQepsl;
cdepa, BMcaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHUSI.

[Tonstue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 06 00bEME MPAMOYTOIBHOTO
napajuienenunena u cieAactsus u3 He€. O0bEM HUIMHIIpa, KoHyca. O0BEM I1apa U miIomaas cGepsl.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IUIOMIAIMH TIOBEPXHOCTEH, 00hEMaMu
MOTIOOHBIX TEJ.

Ceuenus numHIpa (MapajuiebHO U MEPIEHINKYISIPHO OCH), ceYeHHs KOHyca (TapasuieiabHoe
OCHOBAHUIO U POXOJsIlee Yepe3 BEPILUHY), CEUCHUS 1I1apa.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha 1utockoctH W B mpoctpaHcTBe. CIOXKEHHE W BBIYUTAHHUE BEKTOPOB. YMHOXXECHHE
BEKTOpa Ha uyucino. Paznoxenwe BekTopa 1o TpEéM HEKOMIUIaHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Permenue 3anad, CBS3aHHBIX C MPUMEHEHHEM MPABUI JCUCTBUN C BEKTOPAMHU.
IIpssMoyrosbHas cucTemMa KOOopAuHaT B npoctpaHcTse. KoopanHartse! Bekropa. [Ipocrelimue 3amaun B
KOOpAWHATax. YTOI Mexay Bekropamu. CKalspHOE NpPOHM3BEICHUE BEKTOPOB. BBIUMCICHHE YTIIOB
MEXy MPSAMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJ] IPU PELICHUH TeOMEeTPUYECKUX
3ajad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHMS IIporpamMMmbl ydyeOHoro mpeamera «MaTemaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3UIUN 00yUarOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOT'O
YJieHa POCCUHUCKOro oOIIecTBa, MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMS
Pa3NIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TPaKTAHCKOro oOImiecTBa (BBIOOpHI, OMPOCHI U TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COLUAIBHBIMA MHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKUUSAMH U
HA3HAYCHHUEM.

ITaTrpuoTH4eckoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTBIO POCCUHCKON TI'pa)TaHCKOW HJIECHTHUYHOCTH, YBa)KEHHUS K IMPOLUIOMY U
HACTOALIEMY POCCUHCKON MaTeMaTUKH, LEHHOCTHBIM OTHOUIEHHMEM K JOCTHXEHHSM POCCHMCKHX
MaTEMAaTUKOB M POCCUMCKOM MaTeMaTU4E€CKON LIKOJIBbI, K UCIIOJb30BAHUIO 3TUX JOCTH)KEHUHN B IPYIHX
HayKax, TEXHOJIOTUX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHUEM JyXOBHBIX LIEHHOCTEH POCCUICKOI0 Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHM, ITUYECKOI0 IMOBEJCHMS, CBA3aHHOIO C IIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKU U
NeSITeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTONUNBOrO OYyIyIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHHEM K MHUpY, BKJIIOYas 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, PpEILICHUH, PpacCyXICHHH; BOCHPUUMYHMBOCTBIO K MAaTeMaTHMYECKUM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMHUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTU4YeCKHE 3HAaHUS B MHTEpecax 370pPOBOTO U
6e3omacHoro obpasza *HU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBBIO (3/10pOBOE MUTAHUE,
cOaraHCUPOBAaHHBIN PEXXUM 3aHATUH M OTIbIXa, peryispHas (u3ndeckas akKTUBHOCTD); (PU3UYECKOTO
COBEPIIEHCTBOBAHHUS, IPU 3aHITUSX CIIOPTHUBHO-030POBUTEIBLHON JEATEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM LIEHHOCTU TPYJOII00MS; HHTEPECOM K pa3iIMyHbIM cepam
npoeCCUOHATIBHON JIeATEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ NPUIOKEHUSIMH, YMEHHEM
COBEpINATh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu U peaqu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUTaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
IPOTSKEHUM BCEH XU3HU; T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B PELIEHUM MPAKTUYECKUX 3a7ad
MaTeEMaTUYECKON HAIPaBIECHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO ~ AKOJIOTMUECKON  KYJIbTYpbl, IOHUMAHUEM BIMSHUS  COLHAIBHO-
DKOHOMHYECKUX TPOLECCOB HA COCTOSHUE TPUPOJHOM M COLUUAIBHOM Cpelbl, OCO3HAHHUEM
r7100abHOTO XapaKTepa SKOJIOTHYECKUX MpoOJeM; opHeHTalnuell Ha NMPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU JUJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalolllel cpeibl, IUIAaHUPOBAHMSI TOCTYIKOB U OLEHKU UX
BO3MO>XKHBIX MTOCIIEACTBHI JIJIs1 OKpY>KaIoLIei cpebl.



LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(hOPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW ¥ OOIICCTBEHHON MPAKTHKH, TOHUMaHWEM MaTEeMAaTHYECKON HAyKH Kak C(epbl 4eTOBEUSCKON
JIEATEIBbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAUMMOCTHU JJI Pa3BUTHS LIMBUIM3ALUU; OBJIAICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJbTypOHl Kak CpEeACTBOM IIO3HAHUS MHUpPA; TOTOBHOCTHIO
OCYILECTBJISATh MPOEKTHYIO U UCCIEA0BATEIBCKYIO JEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble Pe3yNbTaThl OCBOSHUS IMPOTPaMMBI ydeOHOro mpenmera «MaremaTHKa»
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIHHBIMU HO3ZHABAMENbHBIMU OCLICIBUIMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, YHUBEPCANbHIMU Pe2YNAMUBHbIMU 0eUCMBUIMU.
1) Vuueepcanvuvie nosznasamenwvhvie Oeticmeus, obecneuusaiom Gopmuposanie 6a306bix
KOCHUMUBHBIX NpOYecco8 o00yuarowuxcs (oceoeHue Mmemooo8 MNO3HAHUA OKPYICarowe20 Mupa;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUS:
® BBIIBIATh W XapaKTePU30BaTh CYNICCTBCHHBIC NPH3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXAYy TMOHATUAMU; (DOPMYIHpPOBATH OINpEAETCHUS TMOHATUM;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PUKALWU, OCHOBAHHUS AN OOOOLIECHUS U
CpaBHEHHUS, KpUTEPHUU TTPOBOJUMOTO aHAIIN3A;
® BOCIPHHHMATh, (GOPMYIHPOBATH U MPEOOPa3OBHIBATH CYXKIACHHS: YyTBEPAUTENbHbIE H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINEC; YCIOBHEIC,

® BBIABIATH MATEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpEYHs B (hakTax,
TAHHBIX, HAONIOJCHUSX W YTBEPXKACHHSX; TNpejlaraTh KPUTCPUU IS BBHISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
e JleNaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSIMBIC M OT
MPOTUBHOTO), BBICTPAWBATh apPryMEHTALMI0, TMPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

e BBIOMpATH CrOCOO perieHus yaeOHOM 3a/1a4ui (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,

BBIOMPATh HANOOJIEE TOIXOASAIIIHA ¢ YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ncciaenoBaTebcKue IeiicTBUS:

® UCIOJB30BATh BOMPOCHI KaK HCCIIEAOBATEILCKUN MHCTPYMEHT IMO3HAHHS, (OPMYIHPOBATH

BOTIPOCHI, (UKCHPYIOIIUE MPOTHBOpEeUne, MpoliIeMy, ycTaHaBIMBaTh MCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® T[POBOJIUTH CAMOCTOSITENIFHO  CIUIAHMPOBAHHBIM  OKCIIEPHMEHT, HCCJIEIOBaHHE  II0

YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BeKTa, SIBICHHS, MPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH,
® CaMOCTOSATENHHO (OPMYTUPOBATH OOOOIIEHHUS] W BBIBOJABI MO pe3yilbTaTaM IMPOBEAEHHOTO
HaOJFOICHUS, HWCCIICIOBAHMs, OIICEHUBATh JOCTOBEPHOCTH TOJYYECHHBIX pE3yJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIOI0KEHHUS O €ro
Pa3BHUTUU B HOBBIX YCIIOBHUSX.



Patora ¢ undopmanmeii:

® BBIBIATH AePUIMUTHI UHDOPMALIMU, AAHHBIX, HEOOXOAUMBIX JUIS OTBETa HA BOIPOC U JUIS
pelleHus 3a1a4H;

e BbIOMpaTh MH(POpPMALMIO U3  HUCTOYHHUKOB  PA3IUYHBIX  THUIIOB, AHAJIU3UPOBATH,
CHCTEMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHAOB U  (HopM
IIPEJICTaBICHHUS];

® CTPYKTYpPHPOBaTh MH(POPMALUIO, MPEACTABIATH €€ B PA3INYHBIX (OopMax, HIUTIOCTPUPOBATH
rpaduvecKu;

® OIIEHWBATh HAAEKHOCTH MH(OPMAIHH IO CAMOCTOSATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvle KOMMyHUKamueHwle Oelicmeus, 00ecneuusarom c@opmMuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:

® BOCIHPHUHHMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMH M LEISIMH
OOLIeHUs; SICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHS [0 XOJy pElIEeHUs 3aJauyd, KOMMEHTHPOBATh IOJIyYEHHBIH
pe3ynbTart;

e B X0Je OOCYXIEHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBbI, MPOOIEMBI,
peniaemMoi 3aa4u, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA IIOUCK PELEHHU; COITOCTABIATh CBOU
CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHUaNora, OOHAapy>KWBaTh pa3iuuue u
CXO/ICTBO IO3UIIHIA; B KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [PEACTaBIIATh PE3YJbTAThl PELICHUs 3aJauyM, HKCIIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3a7ad TNpPE3EHTAlUU H
0COOCHHOCTEH ayAUTOPHH.

CoTpyanunuecTtBo:

® [IOHMMaThb U HUCIOJB30BaTh NPEUMYIECTBA KOMAaHIHON M WHAMBUAYAJIbHOH pabOThHI IMpH
peleHnH Y4eOHBIX 3a7ay; NPUHUMATh IeJb COBMECTHOM JesTEIbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeaTh BUAI paboT, JOTOBAPUBATHCS, 00CYKIaTh
MIPOIIeCC U Pe3ynbTaT pabOThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;

® y4acTBOBaTh B IpynmnoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJHIATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JECHCTBHS C
JPYTUMH 4YJ€HaMU KOMaH[bl; OIL[EHMBAaTh KayeCTBO CBOEToO BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvnvie pezynsmuenwvie Oeiicmeus, obecneuusaom @GOPMUpoOSaHUe CMbICIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:

®  COCTaBIIATH IUJIaH, AITOPUTM PELIEHUS 3a7auu, BBIOUPATh CIIOCO0 pelIeHUs ¢ YIYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

® BJIAJACTh HAaBBIKAMH MO3HaBaTEIILHON pe(i)J'[eKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX )IeI\/'ICTBI/II\/'I n
MBICIIUTEBHBIX ~MPOIECCOB, WX pPE3yJIbTAaTOB; BIAJAETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PEeLIeHNs: MaTeMaTHYECKON 3aj1auu;



® [peABUAETHh TPYIHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IIpU pPEIICHUU 3aJayd, BHOCHUTH
KOPPEKTHBBl B JI€ATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, HaNJAEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE PE3yJbTaTa LEJIM U YCIOBUAM, OOBACHATh MPUUYUHBI JOCTHXKEHUS
WIA HEIOCTHKECHUS Pe3yJbTaToOB JEATENIbHOCTH, HAaXOIWTh OMHMOKY, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMasi, IJIOCKOCTb.

[TpyMeHsTh aKCUOMBI CTEPEOMETPUH U CIIEACTBHUS U3 HUX IIPU PEILICHUU T€OMETPUUYECKHUX 3a]1a4.

OnepupoBaTh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloIokKeHNe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUSAMU: JIBYTPAHHBIA yroj, I'paHU JIBYTPAHHOIO yIia, pedpo JBYTPaHHOTO
yTJIa; TMHENHBIN YroJl ABYTPAaHHOTO yIUia; TpajgyCHast Mepa JBYIPaHHOIO yIJIa.

OnepupoBaTh TMOHSATHSAMHU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKJIBIH MHOTOTPAaHHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUJIbHBIA MHOTOIPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJABI MHOIOIPDAaHHHMKOB (NMHMpaMuja; NpU3Ma, HPSIMOYIOJIbHBIHI
napajuiejaenumnes, Kyo).

KnaccugunmpoBarb MHOTOTpaHHUKH, BBIOUpPAsi OCHOBAHMS /ISl KiacCU(UKAUU (BBIMTYKIIbIC U
HEBBINYKJIbIE MHOTOTPAHHUKM; INpPAaBWIbHbIE MHOTOTPAaHHUKH; IpPSAMbIE U HAKIOHHBIE IPHU3MBI,
napaiesienumne/isl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CTpouTh CeyeHHs MHOTOTPAHHUKOB METOAOM CII€JOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3asaunm Ha HaXO0XJIEHHWE T€OMETPUYECKUX BEIUMYMH MO oOpaslamM WM alropuTMam,
IPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METOIbI ITPH PELIEHUH CTaHIAApTHBIX MaTeMaTUYECKUX 3aa4 Ha
BBIUNCJICHUE PACCTOSHUN MEXAY ABYMs TOYKaMH, OT TOYKHM 0 MPAMOH, OT TOYKH JI0 IUIOCKOCTH,
MEXY CKPELIUBAOIIUMHUCS MPSIMBIMH.

Pemats 3amaunm Ha HaXO0XJIEHHWE T€OMETPUYECKUX BEIUMYMH IO o0OpaslaM WM alropuTMam,
MPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI ITPH PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3a/1a4 Ha
BBIUMCJIEHUE YIJIOB MEXKAY CKPEIIMBAIOIMMUCS MPSAMBIMU, MEXAY MNPSIMOW U IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYI'PAaHHBIX YTJIOB.

Boruucnare 00bEMBI M IUIOMIAQAM IOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, MHUpaMUaa) C
IpUMEHEHHEM (OpPMyIT; BBIUKCISATH COOTHOILIEHHS MEXIY IUIOMIaIIMHU MOBEPXHOCTEH, 0O0bEMaMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B MPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPUH;
LEHTP, OChb U MIIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeiCcTaBlIeHHYIO Ha YepTekax U pUCYHKaX.

[IpumensTs  reomerpuueckue  (GakThl Ui PEUIEHHUS  CTEPEOMETPUYECKHUX  3ajad,
IPENoaraoIuX HECKOJIbKO IaroB PeleH s, €CIIU YCIOBHs IPUMEHEHU 3a/1aHbl B SIBHOH (opMe.



[TpuMeHATH MpocTeiiiue nporpaMMHbIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHNUN CTEPEOMETPUUECKHX 3a/a4.

[TpuBOIUTE IIpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU, PACIIO3HABATH
IPOSIBJIIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJY4YEHHBIE 3HAHMS Ha NPAKTUKE: AHAIM3UPOBATh pEalbHbIE CUTYallUH MU
NPUMEHATh MU3y4YCHHBIC TMOHATHS B MPOIECCe MOMCKA PEIICHUs MaTeMaTH4eCcKu cHopMyTupOBaHHON
po0JIEMBI, MOJIETUPOBATh pPEAlbHbIE CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIEN0BaTh IOCTPOCHHbBIE
MOJIEJIN C MCIIOJIb30BAaHHMEM TIE€OMETPUYECKMX IOHATUH M TeopeM, ammapara anreOpbl; pellaTh
IPAaKTUYECKHE 3aauil, CBA3aHHBIE C HAX0XKIEHHEM I'€OMETPUUECKUX BETHYMH.

11 KUIIACC

OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKAs MOBEPXHOCTh, OOpa3ylolue LUIUHAPHIECKON
MOBEPXHOCTH; IMIIMHAP; KOHMYECKasi TIOBEPXHOCTh, 00pa3yone KOHNIECKOH OBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CErMEHTa;
[IapOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEJ BpallleHHs, T€OMETPUYECKUX Tel C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHSATHSAMH: MHOTOTPAaHHHK, BIHCAHHBIA B c(epy M OMHCAHHBIA OKOJIO C(eph;
cdepa, BliMcaHHAs! B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEJI.

N300paxkaTh u3ydaemble (QHUTYpHl OT pPyKH M C TPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEpPTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUIyp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs Tell BpaIlleHus.

W3BnekaTh, HWHTEPIPETHPOBATH W TMPEOOpPa3oOBBIBATH HH(GOPMAIMIO O TPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTypax, MpencTaBIeHHYIO Ha YePTeKaX U pUCYHKaX.

OnepupoBaTh MMOHITHEM BEKTOP B IPOCTPAHCTBE.

BBInonHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIUMTAHMS BEKTOPOB M YMHOXEHHs BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00J1aaf0T.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMH: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, Yol MEXAY BEKTOpPAMH, CKAJSIPHOE NpPOM3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPEI.

HaxomuTe CymMMy BEKTOPOB W IPOW3BEJCHHE BEKTOpa Ha YHUCIO, Yol MEXKIY BEKTOpPaMH,
CKaJIIpHOE MPOU3BEIEHUE, PACKIIAIBIBATh BEKTOP O ABYM HEKOJTMHEAPHBIM BEKTOPAM.

3a1aBarh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON cHCTEME KOOPAMHAT.

[TlpumensTp  reoMeTpuveckne  GakThl  JUII  PEUICHHS  CTEPEOMETPUYECKHX  3ajad,
MPEIIOIAraoIINX HECKOJIBKO [IaroB PEIMISHHs, €CITU YCIIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOK (opMe.

Pemrate mpocreiiiive reoMeTpUyecKHe 3aJaud Ha IMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeTo/1a.



Pemare 3amaum Ha  JOKa3aTEJbCTBO MAaTEMAaTUYECKUX OTHOIICHMM M HAXOXICHHE
TeOMETPUYECKUX BEJIMYMH MO O0paszliaM WIM aIrOpuTMaM, HPUMEHssI H3BECTHBIE METONbl MpHU
pEILIEHUH CTaHIaPTHBIX MaTEMaTUYECKUX 3a/1au.

[TpyuMeHATh MpoCTENHIINE NPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAI[UOHHBIE CUCTEMBI
IIPY PELLICHNUN CTEPEOMETPUYECKHX 3a1a4.

[TpuBOIUTE IIpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[IpuMeHATH MOJIydE€HHBIE 3HAHHWA Ha IPAKTUKE: AHAIM3UPOBATh pEalbHbIC CHUTyallUd U
IPUMEHATh U3yUYEHHbIE MOHATHS B IIPOLECCE MOMCKA PEIIEHUs] MaTeMaTH4ecKu cHhopMyIupoBaHHON
Ipo0JIEMbI, MOJIETUPOBATh pPEAIbHBIE CUTYyallUM Ha SI3bIKE T'€OMETPUHU, HUCCIEN0BaTh IOCTPOCHHbBIE
MOJIENIN C HCIIOJIb30BAaHMEM T'E€OMETPUYECKHX IOHATHH M TEOopeM, ammapaTta aireOpbl; pemaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXOKIEHUEM I€OMETPUUECKUX BEIMYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTputo 10
[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE.
2 [TapannensHOCTh IPSIMBIX U 12 1
IIJIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTibl MeXAY OPSIMBIMU U 10 1
IJIOCKOCTSAMU
5 MHororpaHHUKH 11
6 OOBEMBI MHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: ceueHus, paCCTOSHUS U 4
yTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME
11 KJIIACC
Konu4gectBo 1yacos
HanmenoBaHue pa3jeioB U TeM
Ne n/m Kourpoubnbie IIpakTHyeckue
NpPorpaMMbl Bcero
padoThI padoTsbI
Tena BpaieHus 12
O0BbEMEBI TEN 5 1
3 BexTops! 1 KoopAMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHnue, 06001IeHNE, 7
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 9 0
[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

I'eomerpus 10-11 kmaccwl. ABropsl: JI.C. Atanacsn, B.®. byry3os, C.b. Kagomries,
3.I'. Iloznsik, JI.C.Kucenéra. M3natensctBo: [Ipocemenue 2020.

I'eomerpust. Aunakruueckue matepuansl 10 knace. ABropsi: b.I'. 3uB. M3natensctBo: [Ipocenienne
2021.

I'eomerpus. Aumaktuueckue Mmarepuansl 11 kimace. ABtopsl: b.I'. 3uB. M3narenscTBo: [IpocBemenne
2021.

Kontponbabie pabotsl mo reomerpun 10 kimace. Apropsr: FO.I1. ynauneiH, B.JI.Kponrays.
UsnarenscrBo: «Ix3ameny 2009.
METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA
Meroanueckue pekomeraanuu kK ydeonuky JI. C. Atanacsna, B. ®@. byry3osa, C. b. Kagomuiesa, 3.
I'. Tlo3nsika, JI. C. Kucenépoii «MaremaTrka: aareOpa v Hadala MaTEeMaTHIECKOT0 aHaIn3a,

reomerpus. ['eomerpus. 10—11 kiaccs» 6a30Boro u yriyoiaéHHoro ypoBHe. MznarenscTBo:
«IIpocsemienue» 2023

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/

https://lesson.edu.ru/02.3/07

https://resh.edu.ru/

https://www.yaklass.ru/
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KanennapHo-reMaTuuyeckoe niiannpoBanue no reomerpuu 10 kiaace

No Tema ypoka Kou-Bo JlaTa npoBeneHus
/i 4acoB
[Inan | Paxr @axr
10 A 10 b

OCHOBHBIE TIOHSATHS CTEPEOMETPUHU: TOUKA, MIPSIMas, 1 05.09

IUIOCKOCTB, IPOCTPaHCTBO. [IpaBuia usobpaxenus
1 | Ha pUCYHKax: H300paXXeHHUs IIOCKOCTEH,

HapayIeNIbHBIX NPSMBIX (OTPE3KOB), CEPEeIMHbI

OTpe3Ka

[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU 1 07.09
2 | crepeoMeTpun: aKCHOMBI CTEPEOMETPHH U CIICACTBUS

U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM OCTPOCHHUU 1 12.09
3 | cTepeoMeTpuu: aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS

U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM OCTPOCHUU 1 14.09
4 | cTepeoMeTpuu: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS

U3 HUX

[TonsiTHEe 006 aKCHMOMATHYECKOM OCTPOCHHUU 1 19.09
5 | cTepeoMeTpuu: aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS

U3 HUX

3HAKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHne 1 21.09
6 | MHOrOrpaHHMKOB Ha PUCYHKaX, Ha IPOEKI[MOHHBIX

yepTexax
. HauanbHble cBeieHus 0 Ky0e U mupaMuie, ux 1 26.09

pa3Béptku 1 Mozenu. CedeHnss MHOTOTPaHHUKOB
8 HauanbHble cBeieHus 0 Ky0e ¥ mupaMuie, ux 1 28.09

pa3Béptku 1 Mozenu. CedeHnss MHOTOTPaHHHKOB
9 [TonsTHS: Eepecekarolecs MIOCKOCTH, 1 03.10

nepeceKaroIuecs npsiMasi ¥ TUIOCKOCTh
10 [ToHsATHS: TIEpeceKarorecs MIOCKOCTH, 1 05.10

nepeceKaroIuecs npsiMast ¥ IIOCKOCTh

[TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B 1 10.10
11 | MPOCTpaHCTBE: NMapajiesbHbIe IPSIMbIC B

IPOCTPAHCTBE; NAPAIIICTBHOCT TPEX MPSIMBIX

[TapannensHOCTh MPSAMBIX U IUIOCKOCTEH B 1 12.10
12 | npoctpanctse: [lapamnensHOCTh NPAMON 1

TJIOCKOCTH

B3anMHOe pacnonoxeHne IpsSMbIX B IIPOCTPAHCTBE: 1 17.10
13 | mepecekarouecs, napauieabHble 1

CKPEIMBAIOIINECS TPSIMbIE
14 | Yrasl ¢ cOHanpaBJIEHHBIMA CTOPOHAMH 1 19.10
15 | Yrosn Mexny npssMbIMH B IPOCTPAHCTBE 1 24.10
16 | Yroma Mexay npsiMbIMU B ITPOCTPAHCTBE 1 26.10
17 | HapamienabHOCTh MIIOCKOCTEN: MapaJlieIbHbIC 1 07.11




IIJIOCKOCTH

18 | CBoiicTBa napajiieiabHbIX MIIOCKOCTEH 09.11

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA 14.11
TUIOCKOCTH: TETPAdP, KyO, mapaiesienumne

20 | Ioctpoenue ceuenuii 16.11

21 | HocTtpoenue ceuenunit 21.11

"

KontpoabsHasi padora no teme "IIpsimble u 23.11

22 | mockocT B npocrpancTie. [lapasieabHocTh
NPSAMBIX H IJIOCKOCTel "

23 [leprieHAUKYISIPHOCTD MPSIMOM | MJIIOCKOCTH: 28.11
NEPIEeHIUKYIIIPHBIC IPsIMbIE B IPOCTPAHCTBE

24 [TapannensHbIe TpsSMBIC, TEPICHIUKYIISIPHBIC K 30.11
MJIOCKOCTH

25 [IpsiMbIe mapansenbHbIe ¥ MEePIeHINKYISIPHBIE K 05.12
MJIOCKOCTH

26 [Tpu3HaK MeprneHAnKYIIPHOCTH MPSMON 07.12
MJIOCKOCTH

57 [Tpu3HaK nepreHANKYISPHOCTH MPSMOUN 12.12
IUIOCKOCTH

28 Teopema o TpsMOiA, IEPIICHAUKYIIIPHOH K 14.12
MJIOCKOCTH

29 | Teopema o npsAMoO¥ NepreHANKYIIPHON TIOCKOCTH 19.12

30 | Teopema o mpsiIMOM MEPIICHANKYIISIPHOMN TIIIOCKOCTH 21.12

31 [leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUKU 26.12
710 TUIOCKOCTH, PAacCTOSIHUE OT MPSIMOM /10 MIIOCKOCTH

32 [TepnieHuMKyNIsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 28.12
JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TNIOCKOCTH

33 [leprieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 09.01
JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TNIOCKOCTH
[TeprieHAMKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOUKHU 11.01

34 710 TUIOCKOCTH, PAacCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH

35 | TeopeMa 0 TPEX TEPIEHIUKYIIAPAX 16.01

36 | Teopema o TpéxX TepHeHAUKYIAPaX 18.01

37 | Teopema o TpEx mepneHIUKYIIPAX 23.01

33 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM 1 25.01
TUTOCKOCTBIO

39 JIByrpaHHbBIi YroJ, JIMHEHHBIN Yol ABYTPaHHOTO 30.01

yria




40

JIByrpaHHbIi yToJj, JUHEHHBIA YTOJI IBYTPAHHOTO
yria

01.02

41

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
NEePIEHANKYJISIPHOCTH ABYX MJIIOCKOCTEH

06.02

42

[lepneHauKyISIPHOCTD MIJIOCKOCTEMN: IPU3HAK
NEePIEHANKYJISIPHOCTH JABYX MJIIOCKOCTEH

08.02

43

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
NEePHEHANKYJISIPHOCTH JABYX MIIOCKOCTEH

13.02

44

KonTpoasHas pa6ora no remam
"I[lepneHANKYJISIPHOCTH NPSMBIX U IUIOCKOCTEH "
" ""Y1ribl Mexay NpSIMbIMHU M IVIOCKOCTSAMH "'

15.02

45

IToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE AJIEMEHTBI
MHOI'OI'PAHHMKA, BBIIIYKIIbIC U HEBBIITYKIIbIE
MHOT'OI'PAHHMKH; pa3BEPTKAa MHOTOTPaHHUKA

20.02

46

IIpusma: n-yronpHas Ipu3Ma; rpaHd U OCHOBAHMS
NPU3MBI; IPSIMast ¥ HAKJIOHHASI IPU3MBI; OOKOBas 1
IIOJIHASI [IOBEPXHOCTH IPU3MBI

22.02

47

[Tapannenenurnen, NpsMOYTroJIbHBIN MapalIeICIIUIE]
Y €ro CBOMCTBa

27.02

48

[Tupamupa: N-yroapHast nupaMuja, TpaHu U
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
HOBEPXHOCTh IIMPAMM/Ibl; IPABUIbHASA U yCEUEHHAS
nupamuJia

29.02

49

IIpaBuIBHBIC MHOTOTPAHHUKU: IIOHATHE
IIPaBUJILHOTO MHOTOI'PAHHUKA; IIPABUIIbHAS IIPU3Ma
U IIpaBUJIbHAS NIUpaMUA; IPABUIIbHAS TPEYrOJIbHas
NUpaMuJia U MPaBUIIbHBIN TETpadap; KyO

05.03

50

[IpencraBieHne O NPaBUIBHBIX MHOTOTPAaHHUKAX
OKTasIp, TOJEKAdIP U UKOCAIP.

07.03

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSMOH, TUIOCKOCTH.
DNeMEeHThl CUMMETPUH B TUpaMuax,
napajuiejenuneax, NpaBUiIbHbIX MHONOTPAaHHUKAX

12.03

52

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JIAArOHaJI, YIiIbl

14.03

53

[Tnomaabs 60KOBOM MOBEPXHOCTU U MOJIHON
MTOBEPXHOCTHU MPSMOM MPU3MBI, IIJIOIIA]b
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IPSIMOMN IPU3MBI

19.03

54

[Tnomanps 60KOBOM MOBEPXHOCTU U MOBEPXHOCTU
MIPaBUIILHON MUPAMMJIBI, TEOPEMA O TUIOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHON MUPaMUIbI

21.03

55

KonTtpoabHnas padora o reme
"MHororpanHuKu"

02.04

56

[Moustue 00 006BEME

04.04

57

O0bEM MPSIMOYTOJIBHOTO NapasuIeenune1a

09.04




58 | O6BEM npsIMOI TTPU3MBI 1 11.04
59 | O0bEéM HaAKIOHHOH MPU3MBI IPU3MBbI 1 16.04
60 | O6BEM upamMuIbI 1 18.04
61 | O6BEM nmupamMuIbI 1 23.04
62 | OO6BEM yceuEHHOM MUpPaMHUIbI 1 25.04
63 | OOBEéM yCeUeHHOU MUPAMUIBI 1 02.05
" a

64 KonTpoabsHasi padora no teme "O0bEMbI 1 07.05

MHOT'OTPAHHUKOB"

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AINS 3HAHHM. 1 14.05
65 [TocTpoenue ceyeHuit B MHOTOrpaHHUKE

[ToBTOpeHue, 06001IeHNE cCTeMaTU3allis 3HAHUH. 1 16.05

Brluncnenue paccTosHHAN: MEXY ABYMs TOUKAMM,
66| or Touxu 710 IPSIMOM, OT TOYKH J0 TUIOCKOCTH,

MEXIY CKPEIMBAIOIIMMUCS TTPSIMBIMHU

[ToBTOpeHue, 06001IeHNE cCCTeMaTU3allis 3HAHUH. 1 21.05

Brruucnenue yrioB: MeXay CKpEIIMBAIOIIIUMHUCS
67 IPSIMBIMHU, MKy IPSIMON U TUIOCKOCTHIO,

JIBYTPAHHBIX YTJIOB, YTIIOB MEXAY IJIOCKOCTSIMU

[ToBTOpEHHE, 000011IeHE cUCTEMATH3ALU 3HAHWIA. 1 23.05
68 | Oomem

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




KanennapHo-reMaTuuyeckoe niiaHnpoBaHue no reomerpuu 11 kiaace

No Tema ypoka Kou-Bo JlaTa npoBeneHus
n/m 4acoB
[Lnan ®akT ®dakT
11 A 11b
Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolue 1
1 UIMHIPUYECKOI MTOBEPXHOCTH, OCh
HAJIUHAPUYECKON MOBEPXHOCTH
[ununaap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb, 1
2 o0pa3yroIias U 0Ch; IIIOMAas OOKOBOU U MOIHOM
MOBEPXHOCTHU
N3o0pakenue mumMHapa Ha TIockocTu. Pa3BépTka 1
munHapa. CeueHus MUIMHAPA (TIOCKOCTHIO,
3 napajuieIbHON WK MEePIEHANKYISIPHONR OCH
AJTUHIPA)
Konnueckasi noBepXHOCTh, 00pa3yromme 1
4 KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe 1 BepiliMHa, 00pa3yromas U oCh; 1
5 101/ 1b OOKOBOM ¥ IMOJTHON TTOBEPXHOCTH
6 VYceu€HHbII KOHYC: 00pa3yrolue U BbICOTA, 1
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o00pakeHne KoHyca Ha IMIIOCKOCTH. Pa3BépTka 1
koHyca. CeyeHus KoHyca (IJIOCKOCTBIO,
! napajuieJIbHON OCHOBAHMIO, M TUNIOCKOCTHIO,
MPOXOJISIICH Yepe3 BEpIINHY)
8 KomOunamust Ten BpalieHusi 1 MHOTOTPaHHUKOB 1
9 Cdepa u map: eHTp, paanyc, AMameTp; MIoIaab 1
MOBEPXHOCTHU CEPHI
B3anmuoe pacnonoxenue cgepsl U II0CKOCTH; 1
10 | xacarensmas mmockocts K cdepe; muomaab chepsl
11 N3o0pakenue cdepsl, mapa Ha mIockocTr. CedeHus 1
nrapa
19 MHororpaHHHK, OMUCaHHBIN 0KoJI0 chepsl; chepa, 1
BIMCAHHAs! B MHOTOTPAHHHK WJIH B TEJIO BPAIICHHUS
13 [Tonsitrie 06 06bEMe. OCHOBHBIE CBOHCTBA 00HEMOB 1
TeN
14 | OOBEM umuHApPA, KOHYCA 1
15 | OO6BéM mapa u momaas chepbl 1
[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOIIECHUS 1
16 | MeXxmy mIonaasiMu MOBEPXHOCTEHN, 00BEMaMu
MOJI0OHBIX TeN
Kontponbnas padota mo temam "Tena Bpamienus" u 1
171 vOppempr Ten"
18 BekTop Ha IIIOCKOCTH U B IPOCTpPaHCTBE. PaBeHCTBO 1

BEKTOPOB.




19

CioxeHue U BblYuTaHue BeKTopoB. Cymma
HECKOJIbKMX BEKTOPOB

20

YMHOKEHUE BEKTOPA HA YUCIIO

21

Komnnanapueie BekTopa. [IpaBuio
napajuienenunena. Paznoxxenue BeKTopa 1o Tpém
HEKOMIUIaHAPHBIM BEKTOPaM.

22

Pemienue 3aiay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUIT
JIEUCTBUNA C BEKTOPAMHU

23

[IpssMmoyrosibHas cucTeMa KOOPIAMUHAT B
npoctpanctee. Koopannatel BekTopa. [Ipocreiimme
3a/1a4yu B KOOPJIMHATAX

24

VYrox mexny Bekropamu. CKaJsipHOE TPOU3BEACHHE
BEKTOPOB

25

Brruncnenue yrios Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopamHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN
T€OMETPUUYECKHX 3a/1a4

27

Kontpoinbnas padota nmo teme "BekTops! u
KOOPJMHATHI B MpOCTpaHcTBE"

28

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHui. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI Kypca
TJIAHUMETPUHI

29

[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3ALUS
3Hanuil. OCHOBHBIE (QUTYPHI, (PaKThI, TEOPEMBI Kypca
TUIAHUMETPHUH

30

[ToBTOpEHmE, 0600IIEHNE U CUCTEMATHU3AIIHS
3HaHMNA. 3a/1a4¥ IJIAHUMETPUU U METOBI X
pereHus

31

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIlUs
3HAHUH. 3a/1a4¥ TUIAHUMETPUU U METOBI UX
peneHus

32

[ToBTOpeHue, 006001IeHNE U cUCTEMaTH3aIUs
3HaHUi. OCHOBHBIE QUTYPBHI, (PAKThI, TEOPEMBI Kypca
CTEPEOMETPUN

33

[ToBTOpEeHmEe, 0600IIEHNE U CUCTEMATHU3AIIHS
3HaHuii. OCHOBHBIE QUTYPHI, PAKThI, TEOPEMBI Kypca
CTEPEOMETPUN

34

[ToBTOpeHue, 06001IeHNE U cUCTEMAaTH3aIUsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
w/n OporpaMMb Beero Kourpoububle IIpakTHyeckue
padoThI padoThI
1 BBenenmne B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneH)mIEyns{pHOCTL MPSIMBIX U 12
IUIOCKOCTEH
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrpoubnsie IIpakrnyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
Tena BpaieHus 12
OO6bEMBI TEN 5
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
[ToBTOpEHME, 0606LHCHI:IG, 7 1
cucTeMaTHh3alys 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypest

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
nepecekarommecs npamMas 1 rmiI0CKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,
WX pa3BEPTKU U Mojienu. CeyeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM
MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B

1 MIPOCTPAHCTBE: MepeceKaromecs,
napajuleNIbHbIe U CKPEIIUBAIOIINECs
psIMBIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaJlIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpaHctie: [lapamienbHOCTh MPAMON U
IJIOCKOCTH

14 VYrisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH

15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CaoiicTBa napajjieNbHBIX MIIOCKOCTEH

19 [Ipocreiimue MpocTpaHCTBEHHBIC (HUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepneHiuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "IleprnieHAIUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIPsIMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb NMUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH M IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABWIILHOW MHUPAMHUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWI. Berancienne pacCTOSHMN: MEXTY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpoOJIbHAS paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
BsanmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; uiomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALCHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BexTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 Crno)keHre ¥ BRIYUTAHHUE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHbBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






