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IHHOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «['eomerpus» 0a30BOTO ypOBHS st
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa CpeAaHero oOiiero odpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHUM, MPEIBABIAEMBIX K MAaTEeMATHUYECKOMY
0o0pa30BaHMIO, W TpPaguUUN pOCCUHCKOro oOpa3zoBaHus. Peanmuzanmss nporpamMmel
00€ecIreunBaeT OBIAJACHUE KIOYEBBIMU KOMIIETEHUUSAMH, COCTABISIOIIMMHA OCHOBY IS
CaMOpa3BUTUS M HENPEPHIBHOTO 0Opa30BaHMsl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHS IMYHOCTH 00YUAIOIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHoCTh yueOHOT0O Kypca reoOMEeTpUM Ha ypOBHE CpeHEro o01ero oopa3zoBaHus
OoOyCIIOBJICHa TPAKTHYECKOH 3HAYMMOCTBIO METANpEAMETHBIX U  TMPEAMETHBIX
pe3ysibTaTOB  OOy4YEeHHMs] TE€OMETpPUM B  HaNpaBJICHUM JIMYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcst, (popmupoBaHusi (YHKIHMOHATBHOM MaTEMaTHUECKOH TIPaMOTHOCTH,
W3YYCHUS JAPYTUX Y4eOHBIX AMCHUIUIMH. Pa3Butre y o0O0ydJarommuxcsi MpaBHIbHBIX
MPEJCTaBICHUA O CYIIHOCTH W TPOUCXOXKIECHUH TEOMETPHUUECKHX alOCTpaKiuii,
COOTHOIICHUH PEATbHOTO M HUACAIBHOTO, XapaKTepe OTPAKEHUS MaTeMaTUYeCKOM
HAyKOW SIBJIEHUW U MPOIIECCOB PEaJbHOIO MHUpa, MECTE T€OMETPUHU B CHCTEME HayK U
pOJIM MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS B HAYYHOM IIO3HAHUM M B MPAKTHUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUAIIMXCS, a TAK)KE KAa4eCTB
MBIIIJICHHS], HEOOXOIUMBIX /ISl 1Al TAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO OOLIETo
oOpa3oBaHMsI, TaKk Kak O0OeCleYrMBaeT BO3MOKHOCTb H3YYEHHS Kak JIUCHUIUIMH
€CTECTBEHHO-HAYYHOU HAMpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbluieHHEe, (opMHpyeMoe TP H3YYCHHH OOyYaOIUMUCS
MOHSITUMHBIX OCHOB T€OMETPUHU M MOCTPOCHHUU IETIOYKU JIOTMYECKUX YTBEP)KICHHUHA B
XOJI€ PEIICHUs] T€OMETPUUYECKUX 3aJady, YMEHUE BBIJIBUraThb U ONpPOBEPraTh I'MIIOTE3bI
HENOCPEACTBEHHO UCIOJB3YIOTCS MPH PELICHUH 33a4 €CTECTBEHHO-HAyYHOTO IIUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OprueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpueHTalus YejIoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HEO00X0JAMMOE YCIIOBHE €0 COIMAIbHOTO OBITHA, (opMa OTPAKEHUS OKPYKAIOIIETO
MHUpa,  YCJIOBHE  YyCIEIIHOTO  TMO3HAHUS U  AKTUBHOTO  INpeoOpa3oBaHMs
aeiictButensHoCcTH. OmiepupoBaHME MPOCTPAHCTBEHHBIMH 00pa3aMu  OObEIUHSET
pasHble BUIBl Y4eOHOH W TPyNOBOW JACSITENBHOCTH, SBISAETCA OJHUM U3
MpO(ECCUOHAIEHO BaXKHBIX KAa4yeCTB, MOATOMY aKTyalibHa 3a7a4a (OpPMHUPOBAHUS Y



oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpPa3HOTro
MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESITEIbHOCTH 110 MHOTHM HaIIPaBJICHUSM.

Llens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM YpOBHE
o0yueHus — 061Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAIOIIMXCS Yepes
o0OecrieueHre BO3MOXKHOCTH TMPUOOPETEHUS U HCIOIb30BAaHUS CHCTEMAaTHYECKHX
r€OMETPUYECKUX 3HAHUM M JCHCTBU, CHEHU(PUYHBIX T€OMETPUU, BO3MOKHOCTU
YCHEIIHOTO TMPOAODKEHHUsT 00pa3oBaHUsI 1O CHEIHAIbHOCTSM, HE CBSI3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM YpOBHE MpeAHA3HAYEHA JJIs1 00yYarouXCs
CpemHEell IIKOIbl, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHCHUN HA YPOBHE
OCHOBHOTO 0011er0 00pa3oBanus. Takum oOpa3om, obydaromuecs Ha 6a30BOM ypOBHE
JOJDKHBI OCBOUTH 0OIlME MaTeMaTHYeCKUE YMEHUS, CBSA3aHHbIE CO crneuupuxon
reOMEeTPUU U HEOOXOAUMBIE JUIsl )KU3HU B coBpeMeHHOM oOuiectBe. Kpome storo, onu
MMEIOT BO3MOXKHOCTh H3YyUYHUTh TE€OMETpUI0 Oojiee TIyOOKO, €Clid B JajbHEWIleM
BO3HUKHET HEOOXOIMMOCTh B TEOMETPHYECKHMX 3HAHMSIX B MpodheccrnoHATbHOMI
JESITEIbHOCTH.

JlocTuKeHHe  1eId  OCBOEHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aayaMu OCBOEHMsI Kypca «l'eomeTpumn»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHHE MPEACTABICHUSI O TEOMETPUHU KaK YacTH MUPOBOM KyJIbTYpHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpoOBaHHE NPEJCTABICHUS O MHOTOTPaHHMKAaX M TEJlax BpaLICHHs KaK O
BOXHEHUIINX MaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIIOIIMX OMMCHIBATh U U3YyYaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHE YMEHHS pacro3HaBaTh Ha YepTexkax, MOJCNISIX U B PEATbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAIICHUS,

e OBJAJICHUE METOJAaMU pEUICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHHE yMEHHsS  ONEPUPOBATH  OCHOBHBIMH  TOHITHSIMH O
MHOTOTpPaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAJICHUE ANTOPUTMaMU PELICHUS OCHOBHBIX THUIIOB 3a/ay; (pOpMHUpPOBaHUE
YMEHHUSI IPOBOJIUThH HECJIOKHBIE JOKA3aTEeJIbHbIE PACCyKIECHUS B X0/I€ PEILICHUS
CTEPEOMETPUUECKHUX 3a1a4 U 33]1a4 C MTPAKTHUIECKUM COICPKAHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH 0O0yyaromumxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHHUH, KPUTUYHOCTHU
MBIILICHUS;

e (dopmupoBaHue (YHKIIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TIE€OMETPHUU:
YMEHHE pACIIO3HABATh MPOSIBICHUS TEOMETPUUYECKUX TOHATUN, OOBEKTOB M



3aKOHOMEPHOCTEH B PEAJIBHBIX JKU3HEHHBIX CUTyalUUsAX W INPHU HU3YYEHUU
APYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dopMynupoBaTh MX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'E€OMETPUYECKHE
MOJIENIM, NPUMEHATH OCBOCHHBIA TI'€OMETPUUYECKHMM amnmapar sl pPEIICHHs
IPAKTUKO-OPUEHTUPOBAHHBIX  3a7ad, MHTEPIPETUPOBATH M  OLICHUBATH
ITOJTyYEHHBIE PE3YJIbTATHI.

OTnMYnuTENBEHON OCOOEHHOCTBIO NPOrPAMMBI  SIBIISIETCA BKIIOYEHHE B KYypC
CTEPEOMETPUM B Hayajle €ro M3y4eHMs 3aJad, PellacMbIX HAa YpPOBHE MHTYUTHBHOIO
NO3HaHMSI, M ONpeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaX HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMUECKOTO M MPOCTPAHCTBEHHOI'O  MBIIIIEHHUS,
CTUMYJIHUPYET MPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipennourenue oTAAETCS HAMIISIHO-KOHCTPYKTUBHOMY METOly OOy4€HHUs, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM  JESATENBbHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4almxcsi B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB MW 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a IpPOBOAUTCS C ONOPOM Ha HATJISIIHOCTb, a ONIEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMS] OT HAIJISIAHOCTH, MBICIEHHOTO HM3MEHEHMS €ro
HCXOJHOTO COJIEP/KaHMUS.

OcHoBHBIE conepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble M IUIOCKOCTHM B NpOCTpaHCTBe», «Teia BpameHus»,
«BeKkTopsl M KOOpAMHATHI B IPOCTPAHCTBE». POPMHUPOBAHUE JIOTMUECKUX YMEHUU
pacnpeziengeTcss He TOJIbKO MO COAEepKaTeNIbHBIM JMHUSIM, HO U 110 rojilaM 00y4eHHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
ocBoeHHUsi palOouell  MporpaMMbl, pachpeneia€HHbIM IO rojaM  OOy4eHMs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMU U
HaBBIKAMHM OCYUIECTBJISUIOCH TOCIEAOBATENIbHO M MOCTYNATENbHO, C COONIOACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHHWS BKJIIOYAINCh B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYarommxcs, paclupss U yriayosnsas e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wn3yueHnue reomerpum otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX daca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATUA CTEpeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIMecs,
IapajulesIbHbIE U CKpeluBarommecs npsamsele. [lapaiiensHOCTh NPAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: MAPAJJICIBHBIE MPSIMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX
OPSAMBIX; MAPAJUIEABHOCTh NPSIMOM M IUIOCKOCTU. YTIbl € COHalpaBJICHHBIMU
CTOPOHAMHM; YTOJ MEXAY NPAMBIMU B IPOCTpaHCTBe. [lapamnenbHOCTh MIOCKOCTEN:
MapaJUIeNIbHbIE TUIOCKOCTH; CBOWCTBA MapaJUICNIbHBIX IUIOocKocTe. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TeTpadjp, KyO, mapamieraenunes;
MMOCTPOEHUE CCUCHUU.

[lepnieHAUKYISAPHOCTh NOPSIMOM U IUIOCKOCTU: NEPHEHIUKYISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MaPAJLICIBHBIE U IEPICHINKYJISIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM IEPIEHINUKYJIAPHON
IJIOCKOCTHU. YTJIbI B IIPOCTPAHCTBE: YrOJl MEXAY IPSMOU U INIOCKOCTHIO; ABYI'PAHHBIN
yIOJI, JIMHENHBIA YroJl ABYIpaHHOro yria. [lepneHaukymnsp u HakJIOHHBIE: PACCTOSHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOMN JI0 MIIOCKOCTH, MPOEKIUs (GUTypHI Ha
IJIOCKOCTh. [lepneHauKyIIpHOCTh IJIOCKOCTEN: NPU3HAK NEPHEHAUKYISIPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKH

[IoHsiTHE MHOrOrpaHHWKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIBIE MHOTOTPDAHHUKH; pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronbpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; TIpsIMasi U1 HAKJIOHHAs PU3MBbI; OOKOBasI U MOJTHAS
IIOBEPXHOCTh MNpu3Mbl. [lapamnenenunesn, NpsAMOYTOJIBHBIM NapajuICNENUNe] U €ro
cBoiicTBa. [lupamuna: N-yroiapHas nupamuia, TpaHu U OCHOBAHHE MUpPaMUIbL, OOKOBas
Y TOJHAs MOBEPXHOCTh MUPAMUIBI, NPABUJIbHAS M yCEUEHHAs MHUpaMuaa. DJIEMEHTbI
npusMbl W npamuabl. lIpaBuibHBIE MHOTOTpPaHHUKHW: TIOHSITUE MPABUIIBHOTO
MHOTOTPaHHMKA; MpaBWIbHAsg TMpU3Ma W NOpaBWIbHAsA MNHUPAMUJA; [PABUIIbHAS
TpPEYroJibHasl MUpaMUJa ¥ MPABWIBHBIN TeTpasap; KyO. [IpencraBnenre o mpaBUIBHBIX
MHOTOTPaHHHMKAX: OKTA3JIp, A0JeKa’Ap U ukocarap. CedeHus: Mpu3Mbl U MUPAMUJIBI.

CumMeTpus B NOPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MIPSIMOMH,
IJIOCKOCTH. JJEMEHThl CHMMETPUM B NUPaMUIax, Napajulelieuneaax, MpaBUIbHBIX
MHOTOIrPaHHUKAX.

Brruucnenue »ineMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomanas
OOKOBOI TTOBEPXHOCTH U MOJTHOU MOBEPXHOCTH MPSIMOM MIPHU3MBI, TUIONIAAh OCHOBAHUH,



TeopeMa 0 OOKOBOIM MOBEPXHOCTH TPsIMOM Tipu3MEbl. [1nomaas 60K0BOM MOBEPXHOCTH U
MOBEPXHOCTH TPABWIHHOW MHUPAMHUIBI, TEOpeMa O IUIOMAAN YCEUYEHHON MUPAMUIBI.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.

[logoOupie Tena B mpocTpancTBe. COOTHOIIGHUS MEXAY IUIOMIAISIMU
IOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KITACC

Tesa Bpamenus

[Munuaapryeckass MOBEPXHOCTh, 00pa3ylolue MUIMHAPUYECKON IMOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepxHocTU. Lumuuap: ocHoBaHWS U OOKOBasik MOBEPXHOCTH,
oOpasyrollas U 0Ch; TUIOaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW TMOBEPXHOCTH, OChb U
BEpIlIMHA KOHWYECKOW moBepxHOocTU. KoHyc: OoCHOBaHME M BepIIMHA, oOpasyroias u
OCh; ILJIOIIA/Ib OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 00pa3yrouue u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa u map: HEHTp, paauyc, AUAMETP; IUIONIAJIb IOBEPXHOCTU ChEpHI.
B3aumHoe pacnonoxxeHue cdepbl M IUIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe;
1011 a/1b ChEphI.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka mUIMH]Ipa 1 KOHYCA.

KomOuHanuu ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMMCAHHBIN
okoJ10 cdepsl; cepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHMUS.

[Tonsatue 06 oObéMe. OcHOBHBIE CBOMCTBa 00bEMOB Tei. Teopema o0 00bEME
MPSIMOYTOJILHOTO Tapajuiesienumnena u cieactsus u3 He€é. OObEM HMUWIMHApPA, KOHYCA.
O0bEM mIapa u miomanb chepsl.

[TogoOupie Tema B mpocTpancTBe. COOTHOMICHHUS MEXKAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TE.

Ceuenust nuauHapa (MapajjieIbHO W MEPIEHAUKYISIPHO OCH), CEYEHHUS KOHYcCa
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YepPe3 BEPIIUHY), CEUSHUS I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct U B npocTpaHcTBe. CIIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uciio. PasyioxkeHue BeKTOpa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. IlpaBuiio mapamnenenunena. Pemenue 3amay, CBsI3aHHBIX C MPUMEHEHUEM
MpaBuJ AEUCTBUM ¢ BekTopaMu. [IpssMoyrosibHas cucteMa KOOpJIUHAT B ITPOCTPAHCTBE.
Koopnunater Bekropa. [Ipocreiiimme 3agaum B KOOpAUHATAX. YTOJ MEXKAY BEKTOPAMMU.
CkansipHoe TPOU3BEICHUE BEKTOPOB. BrpluKclieHHE YrioB MEXIYy NPSMBIMA U
MI0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO MPU PEIICHUH TeOMETPUUYECKUX 3a]1ay.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE  pe3yJdbTaThl  OCBOCHHSI MPOTpaMMbl  y4eOHOTO  TpeaMeTa
«MareMaTHka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3ZMIIMK O00YyYarolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHYCCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP TPAKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMHU U HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TpaKJaHCKOM HJIEHTUYHOCTH, YBaXKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUICKUX MAaTeMAaTUKOB UM POCCHUKCKON MAaTEeMaTUYECKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTIDKEHHM B JIpYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYyXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapojna; chOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHWS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKU U AEATEIBbHOCTHIO YUYEHOr0; OCO3HAHHUEM JIMYHOIO
BKJIaJla B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsl OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUM, PACCyKIICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0€30macHOTO 00pa3a >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0pOBOE MMHTaHWE, COAJTAHCHPOBAHHBIM PEXHUM 3aHATHA H OTIbIXa,
peryispHas ¢u3uyeckas aKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU
3aHSITUSX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATETLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYOy, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HMHTEPECOM K
paznu4yHbBIM cdepam TpodecCHOHaTBFHOM JAESITEIIBHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U
e MPUIIOKEHUSIMHU, YMEHUEM COBEPILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO WM CIIOCOOHOCTHIO K
MaTeMaTU4eCcKOMy OOpa30BaHHUIO W CaMOOOpPA30BAHHMIO HA MPOTSIKEHUU BCEU JKU3HU;



TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTUYECKHUX 3a/1a4 MaTEMaTUIECKON
HaIPaBICHHOCTH.

JK0JIOrH4ecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYpPhl, TIOHUMAHUEM  BIIUSHHUS
COIMAIBHO-PKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHUE IPHPOTHOM M COIMAIbLHOMN
Cpenbl, OCO3HAaHHEM TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJIeM; OpHECHTAIHEH
Ha MPUMEHEHNE MaTEeMAaTHYCCKUX 3HAHUU JIJISl PEIICHHS 33/1a4d B 00JIACTH OKPYKaIoIeh
Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB W OICHKM HMX BO3MOXHBIX ITOCICACTBUHI IS
OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECCTBEHHOHN MPAKTHKHU, TOHUMAaHUEM MaTEMaTHYECKON
HayKH Kak c(pepbl 4eI0BECUECKON IEITCIHPHOCTH, TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIs
pa3BUTHS [MBUJIM3AIMN; OBJIAJICHUEM S3BIKOM MaTeMAaTHKU M MaTeMaTHYeCKOM
KyJIbTYpO# KaK CPEJCTBOM IMO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U
HCCJIEIOBATEIBCKYIO eI TEIbHOCTh MHANBUYATEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI MPOTpaMMbl  y4eOHOTo IpeaMeTa
«MaremaTuKa» XapakTEpU3YIOTCS OBJIAJIECHHEM YHUBEPCAIbHBIMU HO3HAGAMENbHbBIMU
0elCmEUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUAMU, VHUBEPCAIbHbIMU
Dpe2yIAMUBHbIMU OeLCMBULMU.

1) Vuusepcanvuvie nosnasamenvuwle Oeticmeusi, obecneuusaom GopmuposaHue
0a308bIX KOCHUMUBHBIX HNPOYeCcco8 o00yuarowuxcs (0ceoeHue Mmemooos NO3HAHUSA
OKpYHCAIOUe20 MUpa, NPUMeHeHUe J102U4eCKUX, UCC1e008amenbCKux onepayut, YMeHui
pabomams ¢ ungpopmayueii).

ba3oBble jornueckue aeiicTBUA:

e BBIBISTH M XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKH MAaTEMaTHUYECKHX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MNOHATUIMH;, (OPMYJIUPOBAThH
ONpENENIeHUsT  IOHSATHUM; yCTaHaBIUBaTh  CYUIECTBEHHbIM  MPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA i OOOOILIEHUS W CpaBHEHUS, KPUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATD, dbopmynrpoBaTh U TpeoOpa3oBBIBAThH CYXIECHUSL:
YTBEPAWTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCJIOBHBIE;

e BBIABJIATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKIACHUAX; Mpeiaratb KpUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;



JIeNaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENIbCTBA MATEMATUUYECKUX YTBEPIKICHHI
(OpsiMble U OT TPOTUBHOIO), BBICTpAUBATh APTYMEHTAIIMIO, MPUBOJIUTH
OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBO/IbI;

BbIOMpaTh CIoco0 pemieHus y4uyeOHOW 3afaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BbIOMpaTh HauboJee MNOAXOASAMMA C  y4éTOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBareLCKHue J1elcTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIUME MPOTHBOpEYHE, Mpodiemy,
yCTaHaBIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO ITO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIIEJOBAHUE 110
YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMAaTHYeCKOro 0ObEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBEKTaMH, SIBIICHUSIMU, TPOILIECCAMU;
CaMOCTOSITENIbHO (hOpMYyJIMpOBaTh OOOOLIEHUS W BBIBOABI IO pE3yJbTaTaM
OPOBEAEHHOIO HAOJIOJCHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TakKKe BbIIBUIATH
IPEINOJI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

2)

BBISIBJISITh J1eUUUTH MH(OpPMALMK, JaHHBIX, HEOOXOIUMBIX AJii OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

BBIOMpPATh MH(OPMAIMI0 M3 MCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATH UHPOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm TpeacTaBICHNUS;

CTPYKTYPUpPOBaTh HH(OpMaIMIO, TPEACTaBIATh €€ B pPa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OIICHUBATh HaJIEKHOCTh uHopMaru o CaMOCTOSITEIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.
Ynueepcanvnuie KOMMYHUKQMUGHbLE oeticmaus, obecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBHSIMH U
HEeJISIMH OOIIEHUS; SCHO, TOYHO, TPAaMOTHO BBIpa)aTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh ITOSICHEHMS 110 X0y PELICHHUs 3a1a4H,
KOMMEHTUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT;



B XOJ€ OOCYXAEHMS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIA€MON TEMBl,
npoOJeMBl, pelIaeMOM 3aJaud, BBICKA3bIBATh HWJEH, HALECJIEHHBIE HA IOUCK
pELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXIACHUSMHU APYTHMX yYaCTHHUKOB
nuanora, oOHapyKUBaTh pa3iuyKle U CXOJCTBO MO3UIUHI; B KOPPEKTHOU hopme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHHS 33Ja4d, HKCIIEPUMEHTA, HCCIEAOBAHMS,
MPOEKTa; CAMOCTOATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHUS C YYETOM 3aaay
pe3eHTallui U 0OCOOEHHOCTEH ayJUTOpPHUH.

CorpyaHuvecTBo:

INOHMMAaTh U MCIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHOM M WHAMBHUIYaJIbHOM
paboThl TpU pelieHHH Yy4eOHBIX 3a/ady; MPUHUMATh IElIb COBMECTHOMN
NEeATENbHOCTH, IIJIAHUPOBATH OPTAHU3ALUI0 COBMECTHOM pabOThI, paclpenesaTh
BUIbl pabOT, JOrOBApUBAThHCSA, OOCYXKJaTh MpPOLECC U pe3ysibTaT padoThI;
000011aTh MHEHHUS HECKOIBKUX JIIOACH;

y4acTBOBaTh B IpyNnoBbIX (opmax padoTbl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC INTYPMBD» U HHBIC); BBHIIOTHATH CBOIO YacTb pPabOTBHl M
KOOPJMHHUPOBATh CBOM JCHCTBHUS C APYTHMH WiICHAMH KOMaHIbBI; OIEHUBATh
KayecTBO  CBOEro  BKJIaJa B  OOMMH  MPOAYKT 1O  KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pezyniamushvle Oelicmsus, obecneuusaiom @opmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a/1a4H, BBIOMPATh CIIOCO0 PELIEHUs C
y4€TOM UMEIOIUXCSI pECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIQJIETh HaBbIKAMU [MO3HABATENILHON pe(IIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAAETh CIIOCOOAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJISI  Ipolecca W pe3yJbTara  pelleHUus
MaTeMaTUYECKOM 3a4auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpPH PEIICHUH 3aJauH,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yNbTaTa LIEIH U YCIOBUSM, OOBSCHATH MPUUUHBI
JOCTH)KEHUSI WIIA HEJOCTH)KEHHS] pPe3yJIbTaTOB JEATEIbHOCTH, HAXOAMUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



10 KITACC

OneprpoBatTh NOHATUSAMHU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHATP aKCUOMBI CTEPEOMETPUU M CIECACTBUS W3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBarh NOHATHUSAMU: NAPAIIIEIBHOCTh M MEPHEHIAUKYISIPHOCTh MPAMBIX U
IIJIOCKOCTEH.

KnaccudummpoBarh B3aMHOE pPACHOJOKEHHE TNPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh NOHATHSAMH: JIBYI'PAaHHBIA yroj, TPAHU JIBYTPAHHOIO YIJa, pedpo
JIBYI'PAHHOTO YTJIa; JUHEWHBIM YroJl IBYTPAHHOIO YIJIA; TPaayCHas Mepa IBYTPAHHOIO
yriia.

OnepupoBaTh MOHATHUSIMHU: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBIMYKJIBINA
MHOTOTPaHHHMK, AJIEMEHTHl MHOTOTPAHHUKA, TPaBUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpaMuja; IpuU3Ma,
MPSIMOYTOJIBHBIM NapaJljIesienunen, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBAaHUS Jis KiacCU(pUKAIIIU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH;, MPABUIbHBIE MHOTOTPAHHUKU; MPSMbIC U
HAKJIOHHBIE NPU3MBbI, TApAJIJICICIUIIEIbI).

OrneprpoBaTh NOHATUAMHU: CEKyLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH NPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/T CIIEIOB.

Crpouth cedyeHHss MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3asaun Ha HaXOXKIEHHE T€OMETPUYECKUX BEJIMYMH IO 00pas3lam WiH
aNrOpUTMaM, NPUMEHSAS HW3BECTHBIE AHAUTHUYECKME METOABl IIPU  PELICHUHU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYMCIICHUE PACCTOSHUM MEXAY IBYMS
TOYKAaMH, OT TOYKH 0 MPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
MPSMBIMU.

Pemate 3a7aun Ha HaXOXKIEHHE T€OMETPUYECKMX BEJIMYMH IO 00pas3lam WiH
aNrOpUTMaM, TNPUMEHSAS HW3BECTHBIE AHANIUTHUYECKME METOABl IIPU  PELICHUU
CTaHJAPTHBIX  MAaTEMATHYECKUX  33Ja4  HA  BBIYMCICHHE  YIJIOB  MEXIY
CKPEILMBAOIINUMUCA NPSIMBIMHU, MEXAY NPSIMON U IIJIOCKOCTBIO, MEXKY INIOCKOCTIMU,
IBYT'PAHHBIX YTJIOB.

Beruucnare 00bEMBI M TUIOHIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma,
nupaMuja) ¢ MpUMEHeHHEeM (OPMYII; BBIUUCISTH COOTHOLIEHHUS MEXIYy IUIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOT00HBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATUAMH: CUMMETPHS B MIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPHUH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI.



W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETHPOBaTh  HMHOOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, MPEACTAaBICHHYI0O Ha 4YepTexkax H
pUCYHKaXx.

[IpumensTh reomerpuueckue (pakThl Ui PEIICHUS CTEPEOMETPUYECKUX 3ajaad,
IPEAINOIAraloIuX HECKOJIBKO IIArOB PEIICHUs], €CIM YCJIOBHS IPUMEHEHHUs 33]1aHbl B
SABHOH (opMe.

[IpumensaTe  mpocTedmMe  OporpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBoAUTE IpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJAE WU JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

IIprMeHATh TMOTYy4YEHHBIE 3HAHWS HA NPAKTUKE: AaHAIW3UPOBATH PEAIbHBIC
CUTyalluH W TPUMEHATb W3Y4YEHHBbIE IIOHATHSA B IPOLIECCE TOMCKA PEUICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh PEAIBHBIE CUTYallUH
Ha A3bIKE T[E€OMETPUH, HCCIEN0BATh I[IOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM
Ir€OMETPUYECKUX TOHSATUH W TEOpeM, ammapara aireOpbl; peuarb NPAKTUYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH.

11 KIIACC

OnepupoBaTh TMOHATUSAMH: IWIMHIPUYECKAs IOBEPXHOCTh, 0Opasyrolue
MUAJIUHAPUYECKON TOBEPXHOCTH; IIWIIMHJIP; KOHUYECKas IMOBEPXHOCTh, OOpa3ylolue
KOHUYECKOW MTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosokeHue chepol U MIOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA, BBICOTA
CeTMEHTa; IIIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJOS;
IaPOBOM CEKTOP.

Beraucnsate 00bEMBI U TIIOMIAIN TTOBEPXHOCTEH TEN BpaIeHUS, TEOMETPUICCKUX
TEJ ¢ IpUMEHEHUEM (DOPMYII.

OnepupoBarh MOHATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy W ONMUCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHMUS.

BBIYUCHATL COOTHONICHHS] MEXIy TIUIOMIQJsIMH TIOBEPXHOCTEH H 00BEMamu
MOJOOHBIX TE.

N3o00paxkats nzydaempie (GUTYpPHI OT PYKH U C TPUMEHEHUEM TTPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIE) TUIOCKHE YEPTEX,HU W3 PHUCYHKOB TMPOCTBIX OOBEMHBIX
buryp: BUI cBepXy, COOKYy, CHU3Y; CTPOUTH CEUCHHSI TEJT BPAI[CHHSI.



W3Bnekatb, HMHTEPHIpETHpPOBaTH W  MNpeoOpa3oBbIBaTh  HMHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTypaxX, MPEICTaBICHHYI0 Ha 4YepTexax Hu
PHUCYHKaX.

OmnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE NEHCTBUS CIOKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh MOHATHSAMH: JAEKapTOBbl KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPaAMH,
CKaJIIpHOE TPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M MPOM3BEICHHE BEKTOpAa HA YHCIO, YTOJ MEXIY
BEKTOpaMH, CKalsipHOE  TPOM3BEJCHHE, pACKIaAbIBaTh  BEKTOp MO  JBYM
HEKOJUJTMHEAPHBIM BEKTOpaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpJUHAT.

[IpumensTh reomeTpuueckue (PakThl IS PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEIMOJIarafoIuX HECKOJIBKO IIAroB PEIICHHS, €ClIM YCIOBUS NMPUMEHEHHUs 3aJaHbl B
ABHOU (opme.

Pemarp mnpocreiiline TeoMETpUYECKHE 3aladyd Ha I[PUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJA.

Pematp 3a1aun Ha AOKa3aTENbCTBO MAaTEMAaTHUECKUX OTHOIICHWH M HAXOXKJICHUE
TE€OMETPUUYECKUX BEIUYMH 10 o0pa3iamM WM aaropuTMaM, NPUMEHSS H3BECTHBIC
METO/IbI IIPH PELIEHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumensaTh  mpocTediue  MpPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoUTE TpUMEpHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE W KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsTh TOJlyY€HHBIE 3HAHHWA Ha TMPAKTUKE: aHAIU3HPOBATH pealbHbIC
CUTyallud U TIPUMEHSATh HW3YUYCHHbIE TMOHATHS B TIpollecCE€ IOMCKA peIIeHUs
MaTeMaTHUeCKu CPOPMYIHMPOBAHHONW MPOOIEMBbI, MOJCITUPOBATh PEATBHBIC CUTYAIHH
Ha SI3bIKE TEOMETPUH, HCCIENOBAaTh TOCTPOSCHHBIE MOJIEIH C HCIOJIh30BAaHUEM
reOMETPUUYECKUX TOHATHH M TEOpeM, ammapara aireOpbl;, pemiath MPaKTHYeCKHe
3aJla4uM, CBA3aHHbIE C HAXOXKICHHUEM I€OMETPUUECKHUX BEIHUHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos ara DJIeKTPOHHBIE HH(PPOBLIE
Nen/m  Tema ypoka A P bp
Bcero H3yYeHHUs o0pa3oBaTebHbIE PECYPChI
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, .
o ege.fipi.ru/;

npsMasi, INOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHHsI INIOCKOCTEH, MapaJlIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

e  http://www.matematika-na.ru;

e  https://uchi.ru/ ;
e https://resh.edu.ru

IlonsTus: MEepeCCKaromurecs mI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTHS: Eepecekarolrecs MIOCKOCTH,
nepeceKaroIuecs npsimast ¥ IoCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

o ege.fipi.ru/;
e  http://www.matematika-na.ru;

e https://uchi.ru/ ;
e https://resh.edu.ru

Hauanpubie cBeieHus 0 ky0e U mupamue,
uX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

HavanpHbIe cBeieHus 0 KyOe U mupamMusie,
WX pa3BEPTKU U Mojienu. CeyeHus
MHOTOTPAaHHUKOB

[TonsiTHE 006 aKCHOMATHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS M3 HUX



http://www.matematika-na.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.matematika-na.ru/
https://uchi.ru/
https://resh.edu.ru/

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

10

11

12

[TonsiTrie 06 akCHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUHN: AKCHUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

Bzaumuoe PacCIIOJIOKCHUC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCCKAOIIHUECCA,
MnapajiCJIbHbIC U CKPCHIMBAOIIUECH
MIpsSAMBbIC

13

[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE: NapajlICIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; MApaLIEIBHOCTD TPEX
IIPSAMBIX

14

[TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh TPSAMON U
MJIOCKOCTH

15
16

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMHU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17

18

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE MIII0OCKOCTH




19

CBolicTBa napasuieabHbIX IIOCKOCTEN

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

20 Ha TUIOCKOCTH: TETPadp, KyO,
napajuieeumnes

21 [TocTpoenue ceueHuit

22 [TocTpoenue ceuenumii
Kontposnbnas padora o teme "[Ipsmbie u

23 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSMON U

24 IUIOCKOCTH: NEPIEHANKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE

o5 [IpsimMble napaienbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

26 [IpssmMble napayenbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

31 Teopema o0 psIMOM EPIIEHAUKYISIPHOU
IIJIOCKOCTH

39 [lepneHIUKYNsIp ¥ HAKIIOHHBIE:

PACCTOSAHUEC OT TOUKHU JO INIOCKOCTH,




paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

34 paccTosiHuE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

35 paccTosiHuE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TNIOCKOCTH

36 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSAMOM U INIOCKOCTBIO

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria

38 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH BYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IUIOCKOCTEN
[lepneHAMKYISIPHOCTD MJIOCKOCTEN:

41 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IUIOCKOCTEN

42 TeopeMa 0 TpEX nepneHAUKYIApax

43 Teopema o TpEX MepHEHIUKYIAPAX

44 TeopeMa 0 TpEX nepHneHAUKYIIApax




45

KonTtponpsHas pabora o Temam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mrockocTe" u "Yiibl MeXay NPSAMBIMHU U
IJI0CKOCTSIMU"

46

[TonaTue MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

47

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

48

49

50

51

52

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajJiesIeuIe]] 1 ero CBOMCTBa
[Tupamua: N-yroypHas NupamMmuia, rpaHu
U OCHOBaHUE NMUPaMUJIbl; OOKOBas U
I0JIHASl IOBEPXHOCTD ITUPAMUJIBL;
[IpaBWIbHAsA U YCEYEHHAs TUpaMU1a

IIpaBuUIBHBIE MHOTOTPAHHUKU: TIOHATHE
[IPaBUIBHOTO MHOTOI'PAaHHHUKA,;
[IpaBUJIbHAS [IPU3Ma U NIPaBUIIbHAS
nMpamMua; IpaBuiIbHas TPEYTrOJIbHas
UpaMuJia U MpaBUIIbHBIN TETpasap; Kyo
IIpencrasieHue o NpaBUIBHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOAEKAIP U
UKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOH, TUNIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,




napauiejicnmicaax, rmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

Briuucienue 2iieMeHTOB

53 MHOTOTPAaHHHUKOB: p&0pa, TUaroHa, 1
yIIIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 IIOJTHOM IMOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
55 MOBEPXHOCTH MPaBUIbHONW MUPAMU/IBI, 1
TeopeMa o IUIoIaAu O0KOBOM
MOBEPXHOCTH YCEUEHHON MUPaMHU/IBI
56 KonrponbHas pabora no reme 1
"MHororpaHHuku"
o7 [TonsiTie 06 06bEME 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM mupamMuIbI 1
62 O06BEM npu3MBbI 1
63 O0BEM npU3MBbI 1
64 OOBEM TTPU3MBI 1
65 KonTtponbhas padora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
66 sHanuid. [ToctpoeHne cedenunii B 1

MHOTI'OT'paHHUKE




67

Wroroas kKoHTpOJbHAS paboTa

68

[ToBTOpEHME, 0000IIIEHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JIBYMsI TOYKaAMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH JI0 TIOCKOCTH, MEKTY
CKPEIIUBAOIIUMUCS TTPSIMBIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne w/n Tema ypoxa Koanvecrso yacos Jara D1eKTPOHHBIE HUPPOBLIE
Bcero U3y4eHus o0pa3oBaTe/bHbIE Pecypchl
e ege.fipi.ru/;
1 Cdepa u map: eHTp, paanyc, uameTp; 1 e  http://www.matematika-na.ru;
TUTIOIIAb TIOBEPXHOCTH CeEepHhI e https://uchi.ru/ ;
e https://resh.edu.ru
e ege.fipi.ru/;
Bsaumnoe pacnonoxenue chepsl U .
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 * http://w.matematlka—na.ru;
_ e https://uchi.ru/ ;
Chepe; oy cheph e https://resh.edu.ru
3 N3o6paxenue chepsl, mapa Ha 1
mockocT. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,
4 oOpa3zyromue MUINHIPHIECKOM 1
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1
IUIOIIA s OOKOBOM M IIOJHOM
MMOBEPXHOCTHU
N300paxkeHre NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
6 IUIUHAPA (TTIOCKOCTHIO, TApATIICTbHOM 1
WJTU TIEPTICHAUKYIISIPHON OCH
UATUHIPA)
7 KoHnnueckast noBepXHOCTB, 1



http://www.matematika-na.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.matematika-na.ru/
https://uchi.ru/
https://resh.edu.ru/

o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIIUHA
KOHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

10

11

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTa; OCHOBaHUS U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. Ceuenus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHMIO, U IUNIOCKOCTHIO,
MIPOXO/AIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOT'OTPaHHUK HJIU B TEJIO BpalCHUS

13

14

TTousarue 00 00bEMe. OCHOBHEBIE
CBOIicTBa 00BEMOB TEN

O0BEM LMAMHIpPA, KOHYCA

15

OO6béM mapa ¥ miomaab chepol

16

17

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MO JOOHBIX
Ten

KonrtponbHas pabora no temam "Terna




Bpamenus" u "O6beMbl Ten"

BGKTOP Ha IIJIOCKOCTHU U B

18
MIPOCTPAHCTBE

19 Crno)keHue ¥ BRIYMTAHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PaznoxeHnue BekTopa 1o Tpém

21 HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMHU
[IpsiMmoyronbHas cucTeMa KOOPHHAT B

23 npoctpancTse. KoopanHaTel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Beruuciienue yrioB Mexy IpSMbIMUA U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METOI ITPH
peIIeHIH TEOMETPHYECKUX 33124
KonrtponbHas pabota no reme

27 "BekTopsl 1 KOOPIUHATHI B
pocTpaHcTae”
IToBTOpenue, 0000IICHNE U

98 cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHme, 06001IeHNE 1




cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHUE, 0600IIEHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHUMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cucTeMaTu3als 3HaHui. 3agaun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTCPEOMETPUU

33 Hroroast koHTpoIbHAs paboTa 1

34 [ToBTOpenue, 0600IIEHNE U 1
cUcTeMaTu3aIusl 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 34

[MPOT'PAMME







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

» MaTtemaTrka: anrebpa 1 Hadaira MaTeMaTHYECKOTO aHaJIU3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
- Meroaudeckue pekomeHaanuu k yueoOHuky Aranacsia JI.C. 10-11 knaccsr;

- [Toypounoe mnanupoBanue Kk yueOHuky Atanacss JI.C. 10-11 kiacchl.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru
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