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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOTO Kypca «l['eomerpus» ©6a30BOro ypoBHS A
obyuaromuxcst 10 — 11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rocyJapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHAapTa CpeAHero oOIero oopa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABIBISIEMBIX K MaTeMaTHUYECKOMY
0o0pa3oBaHMIO, U TPAJULUNA POCCUUCKOro oOpa3oBaHus. Peamu3anus nporpaMmbl
oOecreynBaeT OBJIaJICHUE KIIOYEBBIMU KOMIETEHIIUSMU, COCTABIISIIOUIUMU OCHOBY JUIS
CaMOpa3BUTUS M HENPEPHIBHOTO 0Opa30BaHMsl, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS TUYHOCTU 00YUAIOIUXCSI.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoOMeTpUr Ha YPOBHE CPEJHEr0o o0Liero oopa3oBaHus
OoOyCIIOBJICHa TPAKTHYECKON 3HAYMMOCTBIO METaNpEeAMETHBIX U  MPEAMETHBIX
pe3ynbTaTOB  OOY4YeHHs] TEOMETPHH B HANpPaBIE€HUH JUYHOCTHOTO  Pa3BUTHS
oOyuatomuxcs, (opmupoBaHus (YHKIIMOHATIBHOW MaTEMaTHUYECKOH TPaMOTHOCTH,
U3YYEHUs JpPYTruX Y4YeOHbIX AMCUMIUIMH. Pa3Butue y o0Oydaromuxcsi MpaBUIIbHBIX
NPEJICTaBICHU O CYIIHOCTM W TMPOUCXOXKIEHUM TeOMETPUUECKHX alOcTpakiuii,
COOTHOILICHUH PEATbHOTO M UACATBHOTO, XapakKTepe OTPaXEHUS MaTeMaTHYeCKOi
HAYKOW SIBJICHUW M TPOIIECCOB PEATbHOTO MHpa, MECT€ TEOMETPUHU B CHCTEME HayK U
pOJIM  MATEeMaTHUYECKOTO MOJIEIMPOBAaHUS B HAy4YHOM IIO3HAHMM U B TPAKTHUKE
CHocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUYaIIMXCs, a TAKKE KaueCTB
MBIIICHHS], HEOOXOIUMBIX JJISl a1l Talliid B COBPEMEHHOM OOILIECTBE.

['eomeTpus sSBISETCS OJHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaKk Kak oOecreYnBaeT BO3MOKHOCTh H3YYCHHS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHON HaAMpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (QOpMHUpYEeMOe TMpU  H3YYEHHH OOYyYaroIIUMHUCA
MOHSITUMHBIX OCHOB T€OMETPUU M MOCTPOCHHUH IEMOYKU JIOTHUECKUX YTBEPKICHHUHA B
XOJIe PEIICHUsI TEOMETPUIECKUX 3a7a4, YMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3BI
HETMOCPEACTBEHHO UCTIONB3YIOTCS TIPH PEIICHUH 3a1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
001acTsAX AeATeNBbHOCTH yenoBeka. OpueHTanus 4eJoBeka BO BpeMEHU U POCTPAHCTBE
— HEo0XO0JIUMOE YCIIOBUE €r0 COLUAIBHOTO ObITUS, (JOpMa OTPAKEHUS OKPY>KAIOILIETO
MHUpa,  YCJIOBHE  YCIEIIHOTO  TMO3HAHUS M  AKTUBHOTO  MPeoOpa3oBaHUs
aeiictButensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu  OObEIUHSET
pasHble BUIbl Y4eOHONH U TPYNOBOM JACSATENBHOCTH, SBIAECTCA OJHUM U3
npoQecCHOHATBbHO BaXKHBIX KAayeCcTB, MOJTOMY akTyalbHa 3anadya (HopMUpOBaHUS Y



oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOPa3HOTrO
MBIIUIEHAS — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K MPAKTUYECKON
JESATEIBbHOCTH 10 MHOTUM HAaIIPaBJICHUSIM.

Llens ocBoeHMs mporpaMmbl yuyeOHOro kypca «I'eomeTrpusi» Ha 6a30BOM YpPOBHE
o0yueHus — 001Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YyUaIOIMMNXCS Yepes
o0OecrieyeHne BO3MOYKHOCTH THPHOOPETEHHs] M HCIOJB30BAHUS CUCTEMATUYECKUX
r€OMETPUYECKUX 3HAHUM U JACHCTBUI, CHEIMU(PUYHBIX TE€OMETPUU, BO3MOKHOCTU
YCHEIIHOTO TMPOAODKEHHsT 00pa30BaHUs 10 CHEUUATBHOCTSM, HE CBS3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[IporpamMma 1o reomeTpuu Ha 0a30BOM ypOBHE MpeAHA3HAUEHA JJI1 00yJaroINXCs
CpeIHEW IUKOJbl, HE MCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJIHEHHI HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. Takum oO6pa3zoM, oOydaromirecs Ha 0a30BOM YpPOBHE
JOJDKHBI OCBOUTH O0OIME MaTeMaTHYEeCKHE YMEHHUS, CBA3aHHbIE CO CHELM(PUKOM
reOMEeTPUU U HEOOXOAUMBIE JUIsl )KU3HU B cCOBpeMeHHOM oOuiectBe. Kpome 3Toro, onu
MMEIOT BO3MOYKHOCTh M3yYUTh T€OMETpHUIO0 Oojiee riayOoKo, €ciau B JajbHEHIIeM
BO3HMKHET HEO0OXOAMMOCTh B TE€OMETPUYECKHX 3HAHUSAX B MNPOPECCHOHAITBHOU
NEeSTENBHOCTH.

JlocTukeHHe 1€ OCBOEHHUS  IMPOrpaMMbl  OOECIIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aauaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6azoBoMm ypoBHe B 10 — 11 kJaccax sBIISIFOTCS:

e popMupoBaHUE MPEJICTABICHUA O T€OMETPUM KaK YaCTU MUPOBOM KYJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBS3U C OKPYXAIOLUM MUPOM;

e popMupoBaHUE MPEICTABICHUS O MHOTOTPAHHHMKAX M TelaxX BpaIICHUS Kak O
BOKHEUIIIUX MATEMATUYECKUX MOJECISIX, MO3BOJSIONIUX OMUCHIBATh U M3y4YaTh Pa3HbIE
SIBJICHHSI OKPYKAIOIIEro MUpa;

e popMUpoBaHHE YMEHHS pPACIO3HABaTh Ha YEpPTEk,axX, MOJCISIX U B peaIbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

®OBJIQJICHUE METOJIaMU pElIeHUs 3aJad Ha IOCTPOCHHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

eopMupoBaHUE  YMEHHS  ONEPUPOBATH  OCHOBHBIMM  MOHSATUSMU O
MHOTOTPAHHHMKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

®OBJIAJICHUE AJITOPUTMAMHU PEIICHWs OCHOBHBIX THUIOB 3anay; (GopmMupoBaHHe
YMEHUS TPOBOJAUTH HECIOXKHBIE JIOKAa3aTEJIbHBIE PACCYXICHHS B XOJE€ pEUICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

®pa3BUTHE MHTEIJIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00yyarommuxcs,
M03HABATENLHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUHN, KpUTUUHOCTH MBILJICHUS;

epopMupoBaHue (QPYHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUE paclo3HaBaTh TMPOSABICHUS TEOMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEM B peEalbHBIX >KM3HEHHBIX CHUTYalUsX W TMPUH H3YYCHHH JAPYTUX



y4eOHBIX MPEIMETOB, POSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (popMyIupoBaTh
UX Ha SI3bIKE TEOMETPUU U CO3/]aBaTh TEOMETPUUECKUE MOJAEIH, TPUMEHATH OCBOCHHBIN
F€OMETPUYECKUM  ammapaT JJisl  PEIICHUS NPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yIbTaThI.

OTnMYUTENbHON OCOOCHHOCTBIO MPOTPAMMBI  SIBJISIETCS BKIIIOUEHHE B KYpC
CTEpEOMETPUU B Hayaje €ro M3y4deHHs 3ajJad, PEIIaeMbIX Ha YPOBHE MHTYUTUBHOTO
MO3HAHUS, W OMNpeNeNE€HHBIM O00pa30oM OpraHW30BaHHAs paboTa HAJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K HalibHEUIIEMY
M3YUYEHHIO MTPEAMETA.

[Ipennourenue oTnaércs HATJISIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHsI, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTh MPEAMETHO-
MPAKTUYECKOM JACSATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4Yaluxcsi B Kypce CTEpEOMETPUU MPOBOAUTCS 3a CUET pPEUICHHUs 337ad Ha CO3JaHue
MIPOCTPAHCTBEHHBIX O00pa30B M 3ajJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpa3a MPOBOJUTCS C ONMOPOUM HA HArISAHOCTh, a ONIEPUPOBAHUE
0o0pa3oM — B YCJIOBUSIX OTBJICYEHHUS OT HAIVISIIHOCTH, MBICIICHHOTO W3MEHEHUS €ro
HCXOJHOTO COJICpKaHMUS.

OcHoBHBIE coneparenbHble JIMHUM Kypca «['eomerpum» B 10 — 11 knaccax:
«MHuororpanHukuy, «lIpsiMble U TJIOCKOCTH B MPOCTpaHCTBe», «Tena BpalieHUs»,
«BekToppl M KOOpPAMHATHI B MPOCTPAHCTBE». DOpMHUPOBAHUE JIOTUUECKUX YMEHUU
pacmpenensercs He TOJIbKO T0 COJIepKaTeNIbHbIM JIMHUSAM, HO M TIO ToJlaM OOy4eHHUs Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yJIbTaTam
OCBOEHHs  paboueil  mporpaMmbl, pacOpeAesiéHHbIM IO rojgaM  OOyYeHus,
CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaJCHUE TEOMETPUUECCKUMHU MOHATUSIMU U
HaBBIKAMHM OCYIIECTBIISIOCH TIOCIEOBATEIbBHO U TOCTYHAaTENbHO, C COOJIOJEHUEM
MPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY
r€OMETPUYECKUX MPEJICTABICHUN 00ydYaroIuxcs, pacuupsis U yrayosnss e€, oopasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuyenue reomerpun orBoautcs 2 4vaca B Hexento B 10 kiacce m 1 4gac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX Haca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIC TIOHATUSI cTepeoMeTpuu. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsaTre 06 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue TpsAMBIX B MPOCTPAHCTBE:  MEPECEKAKOIIUECH,
MapaJuIelIbHbIE U CKpeluBaromuecs npsmelie. [lapamienbHOCTh NPSIMBIX U TIOCKOCTEN
B MPOCTPAHCTBE: MApPAIUICIBbHBIE MPSMbIE B IPOCTPAHCTBE;, MNaAPaLUIEIBbHOCTh TPEX
NpAMBIX; MapajuIeIbHOCTh MPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBJICHHBIMU
CTOPOHAaMHM; Yrojl MEXAy IPsIMbBIMU B IIpocTpaHcTBe. [laparmienbHOCTH MIIOCKOCTEM:
[apaJulelIbHbIE IUIOCKOCTH; CBOWCTBA MAapaJUIeNIbHBIX IuIockocTen. Ilpocrenmue
MPOCTPAHCTBEHHBbIE (UTYpbl Ha IUIOCKOCTH: TEeTpa’Ap, KyO, Mapaieenumnent;
MMOCTPOCHHUE CEYEHHUI.

[lepneHaUKYyISAPHOCTh OPSIMOM M IUIOCKOCTH: TEPHEHIUKYJISIPHBIE MPSIMBIE B
[IPOCTPAHCTBE, MPSIMBbIC MapajuleNIbHbIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHAUKYIISIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MEPIEHIUKYISIPHOU
IJIOCKOCTHU. YTJIBI B MMPOCTPAHCTBE: YIrOJl MEXAY NMPSAMOU U IUIOCKOCTHIO; NBYTPAHHBIN
yroJi, INHEWHBIA Yroa AByrpaHHoOro yria. [lepneHaukymnsip U HaKJIOHHBIC: PACCTOSHUE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSAMOU JO TJIOCKOCTH, MPOEKIUs PUTYyphl Ha
IJIOCKOCTh. [leprneHaAuKyIapHOCTh IJIOCKOCTEN: NMPU3HAK IMEPHEHIUKYISIPHOCTH IBYX
IIocKocTer. TeopeMa o TPEX MepHeHINKYJIIIpax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. llpumsma: N - yrosbHas
MpU3Ma; TPaHU W OCHOBAHUS TPU3MBI, TIpsMas M HAKJIOHHAsS TPU3MBI, OOKOBas H
MOJIHAsI TIOBEPXHOCTh NMpu3Mbl. [lapannenenunesn, npsMOyrojabHbId Napasjeiaenunes u
ero cpoictBa. [lupammpma: N-yrosbHas nupamuja, TPaHU W OCHOBAHUE THUPAMUJIBI;
OOKOBasi W TOJIHAsI TOBEPXHOCTh MHUPAMUJbI, MPaBWIbHAS U yCeUYEHHaAs NUpaMUa.
OneMeHThl Tpu3Mbl W nupaMujbl. [IpaBuiabHbIE MHOTOIPAHHUKH: TMOHSITHE
MPAaBWJIBHOTO MHOTOTPAHHUKA; TMpaBWIbHAsA TMpU3Ma M IMpaBWIbHAs NUPaAMUJA;
MpaBWJIbHAs TPEyrojbHas MUpaMuia W MPaBUIBHBIN TeTparap; Kyo. IIpeacraBienue o
MPABUJIbHBIX MHOTOTPAHHUKAX: OKTAXp, AOJACKadAp M ukocadap. CedeHus nMpu3Mbl U
MMUPAMUIBI.

CumMeTpus B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B MUpaMUIAX, Napajuiesienuneaax, MpaBUIbHBIX
MHOT'OTPaHHUKAX.



Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yrisl. [lmomans
OO0KOBOI1 TOBEPXHOCTHU U MOJHOMN MOBEPXHOCTU MPSMOU MPU3MBI, TUIOHIAlb OCHOBAHHM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsIMOM Tpu3MbI. [1nommaas 60KOBOM TOBEPXHOCTH U
NOBEPXHOCTH NPaBUJIBHOW MHUPAMHIBI, TEOPEMA O IJIOMIAAN YCEUYEHHOW NUPAMUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[Tonoonsie Tema B  mnpocTpaHcTBe. COOTHOLICHHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yoIIMe UIMHIPUYECKON MOBEPXHOCTH,
OCh LWJIMHAPUYECKOW MOBEpXHOCTH. Llunuuap: ocHoBaHMsS M OOKOBas MOBEPXHOCTb,
oOpa3ymolas 1 0Cb; IJIOLAaAb OOKOBOW U TOJHON OBEPXHOCTH.

KoHnueckass TOBEpPXHOCTh, O0Opa3ylollue KOHUYECKOM MOBEPXHOCTH, OChb U
BEpUIMHA KOHMYECKON moBepXHOCTH. KOHyc: OocHOBaHME M BeplIMHa, oOpasyromias u
OCh; TUJIOIIA/Ib OOKOBOM M MOJHON MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 0Opa3yrolue u
BBICOTA; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; Ioalb NoBepXHOCTU cepbl. BzanMHoe
pacnoyioxkeHue cdepbl M IUIOCKOCTH; KacaTeiabHas IUIOCKOCTh K cdepe; IMIIomaab
ctepsl.

N306paxeHue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KOoHyca.

KoMmOuHanuu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK, UJTH TEJIO BPAIICHHUS.

[Toustue 060 06bEMe. OcHOBHBIE CBOMCcTBA 00BEMOB Teil. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajienenuneaa u cieactsus u3 He€. OObEM LMIMHIpPA, KOHYCA.
O0bEM mapa u wiomanb chepsl.

[lonobubie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenusa uunuHApa (MapawiedbHO U MEPHEHAUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctd UM B mpocTpaHcTBe. CIIOKEHHWE U BBIUMTAHHWE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIIO. PasiokeHne BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamnenenunena. Pemenne 3anay, CBA3aHHBIX C MPUMEHEHUEM
IIPaBWJI JEHUCTBUM ¢ BEeKTOpaMu. IIpsAMoyronpHas cucrema KOOpIUHAT B POCTPAHCTBE.
Koopaunater BekTopa. [Ipocrenimue 3agaun B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ TPOU3BEACHUE BEKTOPOB. BbIUMCIEHHE YIVIOB MEXAY NPSAMBIMU MU
JI0CKOCTAIMHU. KOOpIMHATHO -BEKTOPHBIN METO/I IPU PELIEHUN TEOMETPUYECKUX 3a]a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  MPOTpaMMbl  y4eOHOro  MpeaMmera
«MareMaTuka» XapakTepUu3yrOTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKJAHCKONW MO3UIMU OOYYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MaTEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, TPOLIEAYP IPasKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U MpP.), YMEHHEM B3aMMOJICHCTBOBATH C COIMAJIbLHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U HA3HAYECHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TpakJIaHCKOW HWICHTUYHOCTH, YBAXKEHHS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB M POCCHUMCKOW MATEMATHYECKOM IIKOJIBI, K
WCITOJB30BAHUIO DJTUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHKHU.

JIyXOBHO - HDABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapojaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U AESATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKJIIOUas HSCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ay, PEHICHUN, PacCyXJACHUN; BOCIPUUMUYUBOCTBIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3INYHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMAaTHYECKUE 3HAHUS B MHTEpecax
310pOBOTO U 0€30mMacHOTO 00pa3a >KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
30POBBIO  (3710pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXA,
peryispHas ¢u3nyUeckass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TPU
3aHSTUSAX CIIOPTUBHO - 03JJOPOBUTENBHOM €SI TEIBHOCTHIO.

TpynoBoe Bocnuranue:

FOTOBHOCTBIO K TPYIy, OCO3HaHWEM IIEHHOCTH TPYIOJIO0OUS; HMHTEPECOM K
paznuyHbIM cepaMm mpodhecCHOHATHFHON NEeITeTbHOCTH, CBI3aHHBIM C MAaTEeMATHKON U
e MPWIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oynymieil mpodeccuu u
peann30BbIBATh COOCTBEHHBIE >KU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa30BaHMUIO UM CaMOOOPA30BAHMIO HA MPOTSHKEHUM BCEH YKU3HU,



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

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO  AKOJOTHYCCKOH  KYJbTYpbl, IIOHMMAHUEM  BIIHSHHUS
COIMAIBHO-PKOHOMHYECKUX TIPOIECCOB HA COCTOSIHUEC TIPHPOJHONW W COIMAILHOM
Cpenbl, OCO3HAaHHEM TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJIeM; OpHECHTAIHEH
Ha MPUMEHEHNE MaTEeMAaTHYECCKUX 3HAHWUU VIS PEIICHHsI 3a71a4 B 00JIACTH OKPY KaroIIei
Cpenbl, IUIAaHUPOBAHMS IIOCTYIIKOB W OIEHKM WX BO3MOXHBIX ITOCIACACTBUN IS
OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO ~ MHPOBO33PEHHUS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECCTBEHHOHN MPAKTHKH, TIOHUMaHUEM MaTEeMaTHYECKON
HayKH Kak c(pepbl 4eI0BEUECKOM JICSITEIPHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH JIJIs
pPa3BUTHS [MBUJIM3AIMN; OBJIAJICHUEM S3BIKOM MaTEMaTHMKd W MaTeMaTHYeCKOM
KyJIbTYpPO# KaK CPEJCTBOM IMO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO U
HCCJIEIOBATEIBCKYIO ICSITEIBHOCTh HHANBUYAIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS NPOrpaMMbl y4yeOHOro MpeaMmera
«MareMaTuka» XapakTepU3yrTCs OBJIaJCHUEM YHUBEPCAJIbHBIMU MO3HABATEIbHBIMU
JEHUCTBUSAMH, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHUCTBUSMU, YHUBEPCATHHBIMU
PETYJISTUBHBIMU JACHUCTBUSMU.

1) YHuBepcanbHbie MO3HABATEIbHbIE JCHCTBUSA, 00€CIeUnBalOT (OPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX MpPOIECCOB oOydaromuxcs (OCBOCHHE METOJOB IO3HAHUS
OKPYXAIOIIEr0 MHpa; TPUMEHEHHE JIOTUYECKHX, HCCIEI0BATEIbCKUX OIEpalyii,
yMeHu# paboTtaTth ¢ HHGOpPMAIIHEH ).

ba3oBble 1ornyeckue qeicTBUA:

®BLISBIIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTEMAaTHYECKUX
00BEKTOB, TOHSATHUM, OTHOIICHUN MEXIY MOHIATHUSMU;, (POPMYJIHUPOBATH OIpPECICHUS
MOHATHUM; yCTaHABIMBAaTh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3A;

®BOCTIPUHUMATh, dbopMyIMpoBaThH u npeoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

®BLISBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYUS B
(dakTax, MaHHBIX, HAOMIONEHUSIX U YTBEPXKICHUSX; TMpemiaraTh KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

e/leJlaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JI€IYKTUBHBIX H
WMHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;



®[IPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeJIbCTBA MATEMAaTHYECKUX YTBEPIKICHHI
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO0, MPUBOAUTH MPUMEPHI U
KOHTPHPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BBIBOIBI;

®BBIOMPATH CIIOCOO pelIeHns y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pellIeHus1, BBIOMpaTh HanboJee MOAXOIAIINN C yU€TOM CaMOCTOSTEIbHO BBIJCICHHBIX
KPUTEPHUER).

Ba3oBnlIe ucciieqoBarebLCKHUe J1eCTBUA:

®ICIIOJIB30BATh BOINPOCHl KAaK HMCCJIEAOBATEIbCKUI HMHCTPYMEHT ITO3HAHUS;
dbopMynpoBaTh BOMPOCHI, (GUKCUPYIOIIKME MPOTHUBOpEUHE, MPOoOIeMy, YCTaHABINBATD
UCKOMOE€ W JlaHHO€, (OPMHUPOBATH THUIIOTE3Yy, APryMEHTUPOBATh CBOK MO3UIHUIO,
MHEHHUE;

®[IPOBOJIUTH CaMOCTOSTENIPHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, UCCIEAOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SIBJIECHUA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

®CaMOCTOSTENBHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

®[IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TMPOLECCA, a TAKKE BbIIBUTATh
MPEIOJIONKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

®BLISABIIATh JeDUINTHI MH(POpPMAIIMKM, JAHHBIX, HEOOXOJIWMBIX [JIi OTBETAa Ha
BOIIPOC U ISl pELIECHUS 3a/1a4u;

®BLIONpPATh MH(GOPMAILIUIO U3 HCTOYHHMKOB PA3JIMUHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh MH(POpPMAIMIO PaA3IUUHBIX BUIOB U (opM
MPEJCTaBIICHHUS;

®CTPYKTYypUpPOBaTh HH(OpMaIUIO, TMPEACTaBIATh €€ B pa3lIuyHbIX (Qopmax,
WJUTFOCTPUPOBATH TpapUIecK;

®OLICHMBATh HAAEKHOCTh MH(POPMALIMU [0 CAMOCTOSTENIBHO CHOPMYITUPOBAHHBIM

KPUTCPHSIM.
2) YHuBepcaabHbIC KOMMYHHKATHBHbBIE ICHCTBUS, 00eCIIeYnBarOT
c(hOpPMHUPOBAHHOCTH COITMATBHBIX HABBIKOB O0YJAIOIITIXCSI.
Oo0wmenue:

®BOCIIPUHUMATh U (HOPMYJIHUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMHU U
LEeIsIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U
NMCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO X0y PELICHHS 3aJayd, KOMMEHTUPOBATH
NOJIYYEHHBIN PE3YIbTAT;

®B Xx0/¢ OOCYXXIEHHsS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOIl TEMBlI,
npo0JIeMbl, pelaeMoil 3aJauu, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HAa MOWUCK PEIICHUS;
COMOCTABIISATh CBOM CYXIEHUS C CYXACHUSAMU JPYTUX YYacCTHUKOB JUaIoOra,



oOHapyXHBaTh Pa3INUMe U CXOJICTBO MO3ULIMHN; B KOPPEKTHOU (opme (HOopMyInpoBaTh
pa3HoTJacHsi, CBOM BO3PAXKECHHUS;

®IIPE/ICTABIATh PE3YJNbTAThl PEIICHUS 3a7a4d, SKCIEPUMEHTA, HWCCIICIOBAHMSI,
MPOEKTA; CaMOCTOSATEIHHO BBHIOMPATh (OpMaAT BBICTYIUICHHS C YYETOM 3a1ad
IpEe3eHTAlMU U OCOOEHHOCTEH ayAUTOPHUH.

CorpyaHuvecTBo:

®[IOHMMATh W WCIIOJIB30BaTh MPEHMYIECTBA KOMAHIHONW ¥ WHIWBHUIYyaTbHOU
paboOTHI MpU pENICHNH yY9eOHBIX 3a/1ad; MPUHUMATh I1eIh COBMECTHOW JCSITEIBHOCTH,
IUTAHUPOBATh OPTaHHU3aIMI0 COBMECTHOM paboThl, pacmpeneisTh BHIBI paboT,
JIOTOBapUBaThCA, OOCYKIaTh TMPOIECC M pe3yiabTaT paldoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

ey4yacTBOBaTh B TIPYMIOBBIX (opMmax paboThl (0OCYXKIeHUs, OOMEH MHEHH,
«MO3TOBBIE MITYPMBI» W WHBIC); BBIOJHATH CBOIO YacTh PabOTBI M KOOPAHMHHPOBATH
CBOM JEUCTBUS C APYTMMH WICHAMH KOMaHbI, OIICHMBATh KA4eCTBO CBOETO BKJIaaa B
00U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

3) VYHuBepcanbHble PperyJiasiTUBHbIE JCHCTBUS, 00ECIEYUBAIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranusanus:

®COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a9d, BRIOUPATH CIIOCO0 PEIICHMUS C
Y4IETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH H
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yU€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

®BJIaJICTh HABBIKAMH TMO3HABATEIBHONU peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUH ¥ MBICIHTEIBHBIX TIPOIECCOB, HMX pE3yJIbTaTOB; BIANETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca M pe3ysibTaTa PpEeHIeHHs MaTeMaTH4eCKOu
3a/1a4H;

eTIPEJBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTHh IPU PEIICHUU 33J]a4yH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

®OIICHUBATh COOTBETCTBUE pe3yjIbTaTa ILEIU M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JTOCTIKCHUS WM HEJOCTIDKCHUS PEe3yJIbTaTOB JICSITCIIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSIMAasi, IIIOCKOCTb.



[IpyuMeHATP aKCMOMBI CTEPEOMETPUM W CHEACTBUS M3 HHUX IIPU PELICHUU
F€OMETPUUECKUX 3a7a4.

OnepupoBaTh MOHSTUSMU: MAPATJICIBHOCTh UM MEPHEHIUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccudummpoBarh B3aMMHOE paACHOJIOKEHUE TMPAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: ABYTPAHHBIA YroJ, TPaHU JBYTPAHHOIO yria, pedpo
JBYTPAHHOI'O YIJIA; JUHEWHBIM yroJjl ABYTPAHHOI'O yIJIa; IpajaycHas Mepa JABYIPAaHHOI'O
yTiIa.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHHMK, BBINIYKIbIA W HEBBITYKIIBIA
MHOTOTPaHHHUK, 3JIEMEHTBI MHOTOIPaHHUKA, MPABUJIbHBIN MHOTOTPAHHUK.

Pacno3naBaTh  OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (MHUpaMHaa; MpU3MA,
MPSIMOYTOJIBHBIN TTapaJlIesienune, Kyo).

Knaccuduimpoarb MHOTOIrpaHHHUKH, BBIOMpasi OCHOBaHUA i Kiaccuukanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOIPAaHHUKH; MTPABUJIbHBIE MHOTOTPAHHUKH; TIPSIMbIE U
HaKJIOHHBIC MPU3MBI, HapaJUICICIUIIC/Ibl ).

OnepupoBaTh NOHATHUSIMHU: CEKYIIAS IJIOCKOCTh, CECUCHUE MHOTOTPAHHUKOB.

OODBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CTpouTh CEYEHHS MHOTOTPAHHHUKOB METOJIOM CII€JIOB, BBIMOJHATH (BBIHOCHBIC)
IJIOCKUE YEPTEkKU U3 PUCYHKOB MTPOCTHIX 00BbEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaAXOXJEHHE TE€OMETPUYECKUX BEIMYMH MO o0pasiam WiIu
aNrOpuTMaM, IPUMEHSSI HW3BECTHBIE AHAJIUTUYECKUE METOABl MPU  PELICHUHU
CTaHJAPTHBIX MATEMAaTHYECKUX 33Ja4 Ha BBIYMCICHUE PACCTOSSHUM MEXIAY IABYMS
TOYKaMH, OT TOYKHU 0 MPSIMOW, OT TOYKH IO IUIOCKOCTH, MEXIY CKPEIIMBAKOIIMMUCS
MPSMBIMU.

Pemate 3agaun Ha HaAXOXJEHHE TE€OMETPUYECKUX BEIMYMH MO oOpasiam WiIu
aNrOpuTMaM, IPUMEHSSI W3BECTHBIE AHAJIUTUYECKHE METOJIbl MpPU  PELICHUU
CTaHJAPTHBIX ~ MATEMATUYECKUX  33Ja4  HA  BBIUMCICHHE  YIVIOB  MEXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMUA, MEXKIY MPSMON M TJIOCKOCTBIO, MEXAY IJIOCKOCTSIMH,
JIBYTPaHHBIX YTIJIOB.

Beruucnare 00bEMBI W TJIOMIAAM TOBEPXHOCTEM MHOTOIPAHHUKOB (MpU3Ma,
nupamMujia) ¢ NpuMEHEHHeM (OPMYJ; BBIYMCIATH COOTHOIICHHS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOT00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHSI B MPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MNIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh W WHTEPHPETHPOBATH  WH(OpMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYI0O Ha 4YepTekax u
PUCYHKaX.



[IpumensTb reomerpuueckue (akThl A PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEIIoJIaraloiuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBUS MPUMEHEHUS 3a/JaHbl B
SABHOH (opMe.

[IpumensTh  mpocTellMe  MpPOrpaMMHBIE  CPEACTBA U JJEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/a.

[IpuBOUTH IPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATH TMONyYyeHHBbIE 3HAHMS Ha TMPaKTHKE: aHAIW3MPOBATh pEaJbHBIC
CUTyallud W TPHUMEHATh U3yYeHHbIC TIOHATUS B IMIPOIECCEe IOMCKAa PEIICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh PEAIBHBIE CUTYallUH
Ha SI3bIKE TEOMETPUH, WCCIENOBaTh TOCTPOCHHBIE MOJEIH C HCIOIb30BAaHHEM
TE€OMETPUUYECKUX TOHATHH M TEOopeM, ammapara aireOphl; pemarh MPaKTHUYEeCKHE
3aJla4yM, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEIUUNH.

11 KUIACC

OnepupoBaTh TMOHATUSIMHU: IUJIUHIPUYECKAs] IOBEPXHOCTh, OOpasyroIlue
MUAJIUHAPUYECKON TOBEPXHOCTH; IMJIMHJIP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi IOBEpXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepol U MIOCKOCTH.

OnepupoBaTh MNOHSTUSMH: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJOM, OCHOBAHME IIAPOBOrO CJOS, BBICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beruucnars 00bEMBI U TUIONIAM MTOBEPXHOCTEH T BpaIllEHUs, TEOMETPUYECKUX
TeJ C MPUMEHEHUEM (POPMYIL.

OnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W OMUCAHHBIN
okoJ10 cepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbuucnaTe COOTHOILIGHHMS MEXIY IUIOMIAJSIMU TOBEPXHOCTEH H 00bEMamMu
MOAOOHBIX TEJI.

N3o00pakats nzydaembie PUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BrinosHATh (BBIHOCHBIE) IJIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, UWHTEPIPETHPOBATH H  MpeoOpa3oBbIBaTh  HWHMOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYI0O Ha 4YepTekax u
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.



BhINonHATH 1EUCTBUSA CI0KEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OneprpoBaTh NOHATHUSMU: JIEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY BEKTOpPaMHU,
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOU3BEACHHE BEKTOpPAa HA YHUCIO, YrOJd MEXAY
BEKTOpAMH,  CKaJsIpHOE  MPOM3BEACHUE, PACKIANbIBATHL  BEKTOP IO  JBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTe reoMerpuueckue (GakTbl IJi1 PEIICHHUS CTEPEOMETPUUYECKUX 3ajaad,
MPEIOJIaralouMX HECKOJBKO IIAroB PEUICHMS, €CIU YCIOBUSA NMPUMEHEHUS 3aJaHbl B
saBHOU opme.

Pemars mpocreilline TeoMeTpHUYECKHME 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOA.

Pemate 3amaun Ha JOKA3aTEIbCTBO MAaTEMAaTUUYECKUX OTHOIIEHUM W HAXOXICHUE
r€OMETPUYECKUX BEJIWYMH M0 oOpas3laM WId ajiropuT™Mam, IPUMEHSST H3BECTHBIC
METO/IbI IPH PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a/ay.

[IpumeHsaTs  mpocTediMe  IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoUTH TIpUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJC U KU3HH,
pacro3HaBaTh MNPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pEAJIbHbIC
CUTyallud W TPUMEHATh W3YYCHHBIE TOHATUS B TMPOLIECCE TOHWCKA PEIIeHUs
MaTeMaTU4YeCcKu C(HOpPMyIUPOBAaHHON MPOOJIEMBI, MOJCIUPOBATh PEalbHbIE CUTYallUU
Ha S3bIKE TE€OMETPUHU, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
T€OMETPUYECKUX TOHATUH W TEopeM, armmapara ajireOpbl; pemarh MPaKTHISCKUE
3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BETUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHHne pas3aenos " TeM KoJumnuecTBo yacos JeKTpOHNbIE (LHPPOBHIE)
n/n NporpamMmMbI Konrposbnsie IIpaxkruyeckue
Bcero paBoTL paGoThI o0pa3oBaTesbHbIE pecypchl
1 Brenenue B ctepeoMeTpuio 10 https://lesson.edu.ru/02.3/10
5 IIpssMble ¥ IUIOCKOCTM B IIPOCTPAHCTBE. 12 1 https://lesson.edu.ru/02.3/10
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U TIIOCKOCTEN 12 https://lesson.edu.ru/02.3/10
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://lesson.edu.ru/02.3/10
5 MHororpaHHUKH 11 1 https://lesson.edu.ru/02.3/10
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 https://lesson.edu.ru/02.3/10
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 4 1 https://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KIIACC
Ne Komiriectro acon DJIeKTpOHHbIe (HM(POBbIE)
n/n Haumenoanue pasieos i TeM MporpamMmel Bcero ;(;;OTTPB(:HLHBE E:’g::::quK"e o0pa3oBaTejibHbIE PECYpPChI
1 Tena Bpamenus 12 https://lesson.edu.ru/02.3/11
2 OO0BEMBI TET 5 1 https://lesson.edu.ru/02.3/11
3 BekTopbl ¥ KOOpJMHATHI B IPOCTPAHCTBE 10 1 https://lesson.edu.ru/02.3/11
4 HOBTOPCHI/IG, 0000I1IEHNE, CHUCTEMATH3AIUS - 1 https://lesson.edu.ru/02.3/11
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Bcero

KoaudecTBO 9acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHSI CTEPEOMETPUU: TOUKA,
npsimas, IJIOCKOCTB, IIPOCTPAHCTBO.
[lpaBuna wu300pakeHHsT Ha PHUCYHKaXx:
n300pakeHusl MJI0CKOCTEH, MapaulebHbIX
IpsSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IlonsTus: NepeceKkarommecsa IJI0CKOCTH,
MNEPECCKArOMUEC IpAMad U IJI0CKOCTb

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

Ilonstus: IMEPECCKAOIMUCCA IIJIOCKOCTH,
NepeceKarommecsa npsamMasa 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHHe MHOTOTPaHHHKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HavanbHble cBeneHus o kyde U nmupamu/e,
ux pa3Béptkn U Mmoxenu. CedeHusd
MHOTOTPaHHUKOB

HavanbHble cBeneHus o kyoe U nmupamu/e,
ux pa3Béprkn U Mmoxenu. CedeHusd
MHOTOTPaHHUKOB

[TousTue 00 AKCUOMATHYCCKOM
MMOCTPOCHUU CTCPCOMETPHUH: AKCHUOMBbI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

Ilonsarue 00 AKCUOMATHYCCKOM
MMOCTPOCHUU CTCPCOMCTPHHU: aKCHOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX

https://lesson.edu.ru/02.3/10

Ilonsarue 00 AKCUOMATHYCCKOM
MMOCTPOCHUHU CTEPCOMETPHUH: AKCHUOMBbI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX

https://lesson.edu.ru/02.3/10
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KonTponbHas pabota 1o teme: « AKCHOMBI

https://lesson.edu.ru/02.3/10

10 1

crepeomeTpui. [lapauienbHOCTh MPSIMBIX»

B3aumHOe pacmonoXeHue TpPSIMBIX B https://lesson.edu.ru/02.3/10
11 IPOCTPAHCTBE: nepeceKaronmect, 1

napajulelibHble M CKPELIMBAIOIINECS

HpsIMbIC

[MTapanaenbHOCTh MPSIMBIX U IJIOCKOCTEH B https://lesson.edu.ru/02.3/10
12 MPOCTPAHCTBE: NapAIENbHbIE MPSAMbIE B 1

IPOCTPAHCTBE,  MApPAJUICNIbHOCTh  TPEX

TPSIMBIX

[MapaiienbHOCTh TPSAMBIX U TUIOCKOCTEH B https://lesson.edu.ru/02.3/10
13 npoctpancTse: [lapamiensHOCTs IPSIMON 1 1

IUIOCKOCTH
14 VYTiIbl ¢ COHANpPaBICHHBIMU CTOPOHAMHU 1 https://lesson.edu.ru/02.3/10
15 Yroa Mexxay nNpsIMbIMU B IPOCTPAHCTBE 1 https://lesson.edu.ru/02.3/10
16 Yroa Mexxay npsIMbIMU B IPOCTPAHCTBE 1 https://lesson.edu.ru/02.3/10
17 [TapamienbHOCTD IJIOCKOCTEH: 1 https://lesson.edu.ru/02.3/10

napauiebHbIE MIIOCKOCTH
18 CBoiicTBa MapaJuIeIbHbIX MIIOCKOCTEH 1 https://lesson.edu.ru/02.3/10

[pocreiie MPOCTPAHCTBEHHBIC (QHUTYPHI https://lesson.edu.ru/02.3/10
19 Ha IUIOCKOCTH: TeTpa’Ip, KyoO, 1

napaJuieNeuIe/I
20 [Toctpoenue ceuenuit 1 https://lesson.edu.ru/02.3/10
21 [Toctpoenue ceuenuit 1 https://lesson.edu.ru/02.3/10

KonTtponbHast padora mo teme "Ilpsmbie u https://lesson.edu.ru/02.3/10
22 MIJIOCKOCTH B MIPOCTPAHCTBE. 1

[MapayienbHOCTB MPSIMBIX M TUIOCKOCTEH "

[leprienAMKyYIAPHOCTH npSAMOi U https://lesson.edu.ru/02.3/10
23 TUTOCKOCTH: TIEPIICHUKYJISIPHBIC TIPSIMBIC B 1

POCTPAaHCTBE
24 [Ipsimbie napasienbHble u 1 https://lesson.edu.ru/02.3/10

NEPNCHAUKYIIAPHBIC K IIITOCKOCTH
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o5 [psiMbie napasuieIbHbIe u https://lesson.edu.ru/02.3/10
HEePICH UK YISIPHBIC K TIIOCKOCTH
26 [Ipu3HaK nmeprneHAUKYISIPHOCTH MPSIMON U https://lesson.edu.ru/02.3/10
INIOCKOCTH
97 [Tpu3HaK MEPIEHANKYIIPHOCTH MPSIMON U https://lesson.edu.ru/02.3/10
IUIOCKOCTH
28 Teopema o0 mnpsMON MEPHEHAUKYISIPHOU https://lesson.edu.ru/02.3/10
INIOCKOCTH
29 Teopema o0 mnpsiMOW TEPIECHAUKYISIPHOU https://lesson.edu.ru/02.3/10
IUIOCKOCTH
30 Teopema o0 mnpsMOW TEPIECHAUKYISIPHOU https://lesson.edu.ru/02.3/10
IUIOCKOCTH
[Mepnenaukymsp u HaKJIOHHBIC! https://lesson.edu.ru/02.3/10
31 paccTosHHE€ OT TOYKH [0 IUIOCKOCTH,
pacCTOsSTHUE OT MPSIMOMA 0 MIIOCKOCTH
[Mepnenaukymsp u HaKJIOHHBIC! https://lesson.edu.ru/02.3/10
32 paccTosHHE€ OT TOYKH [0 IUIOCKOCTH,
paccTosTHUE OT MPSIMOM 70 MIIOCKOCTH
[MepnenauKymsp u HaKJIOHHBIE! https://lesson.edu.ru/02.3/10
33 paccTosiHHEe OT TOYKH [0 IUIOCKOCTH,
paccTosTHUE OT MPSIMOM 70 TIIOCKOCTH
[MepnenauKymsp u HaKJIOHHBIE! https://lesson.edu.ru/02.3/10
34 paccTosiHHEe OT TOYKH [0 IUIOCKOCTH,
paccTosTHUE OT MPSIMOM JI0 TIIOCKOCTH
35 Yrael B NIPOCTPAHCTBE: Yrod MEXIY https://lesson.edu.ru/02.3/10
IPSIMO# ¥ TUTOCKOCTBIO
36 JIByrpaHHBIA  yroyl, JIMHEWHBIH  yroja https://lesson.edu.ru/02.3/10
JIBYTPaHHOTO yTja
37 JIByrpaHHblii  yroja, JMHEHHBIA  yrou https://lesson.edu.ru/02.3/10
JIBYTPAHHOTO yTiia
38 [MeprieHAMKYIAPHOCTH IUTOCKOCTEH: https://lesson.edu.ru/02.3/10

NOpU3HAK  TEPHeHIUKYISPHOCTH  JIBYX
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IUIOCKOCTEH

39

[leprieHAMKYISIPHOCTH MJIOCKOCTE:
NpPU3HAK  NEPHEHAUKYJISIPHOCTH  JABYX
IIJIOCKOCTEN

https://lesson.edu.ru/02.3/10

40

[leprieHAMKYISIPHOCTH MJIOCKOCTEH:
NpPU3HAK  NEPHEHAUKYJISIPHOCTH  JABYX
IIJIOCKOCTEMN

https://lesson.edu.ru/02.3/10

41

Teopema o Tpéx meprneHANKYIIpax

https://lesson.edu.ru/02.3/10

42

Teopema o0 TpEX nepHeHAUKYIApax

https://lesson.edu.ru/02.3/10

43

44

Teopema 0 TpEX nepHeHAUKYIISIPax
KontponsHast ~ pabora  mo  Temam
"IlepneHUKYISIPHOCTD MIPSMBIX u
wiockocTel" u "Yribl MeXy NPSMBIMH U
IJI0CKOCTSIMU"

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

45

46

ITonsTue MHOI'OI'paHHHKA, OCHOBHBIC
9JICMCHTBI MHOTOTpaHHHMKA, BBIIIYKIBIC H
HCBBIITYKJIBIE MHOT'OTPAaHHHUKH; pa3BépTKa
MHOI'OrpaHHHUKaA

[Ipu3zma: n-yronpHas mnpusma; TpaHU U
OCHOBAHMS NPHU3MBIL; NpsiMas U HAKJIOHHAs
pU3Mbl; OOKOBasi M IOJHAsI TIOBEPXHOCTb
PU3MBI

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

47

48

49

[Tapamenenunen, IIPSIMOYTOJIBHBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
IIupamupa: n-yronpHass NUpaMHuaa, TPaHU
U OCHOBAaHME MHpaMHIbl; OOKOBasg H
IIOJIHAs IIOBEPXHOCTh MIApaMU/IBL,
IIpaBUJIbHAS U YCEUEHHASI TUPAMUIA

HpaBI/IJ'II)HI)Ie MHOTI'OT'paHHUKH: TIOHATHE
MMPaBUJIIBHOT'O MHOT'OT'paHHHKA; ITpaBUJIbHAA
nmpusma n IIpaBHUJIbHAA nupamMuaa,
paBUJIbHasA TpCyrojibHas IHUpaMua U

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10
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MIPaBUJILHBIN TETpadap; KyO

[Ipeacrasienue 0 PaBUJIBHBIX https://lesson.edu.ru/02.3/10
50 MHOTOTPaHHHMKAX: OKTadJIp, JOJCKa’dap | 1

UKOCadIp.

CuMMeTpUsi B IPOCTPAHCTBE: CHMMETPHUS https://lesson.edu.ru/02.3/10

OTHOCHUTEJIBHO TOYKH, MPSIMOH, TIOCKOCTH.
51 DJIeMEHTBl CUMMETPUU B IHpaMUIax, 1

napaJuiesienuresax, NPaBUILHBIX

MHOTOIPaHHHKAaX
50 BerurciieHue 3J1eMEHTOB MHOTOIPaHHUKOB: 1 https://lesson.edu.ru/02.3/10

pé0pa, TuaroHanu, yribl

[Tnomane OOKOBO MOBEPXHOCTH U MOJIHON https://lesson.edu.ru/02.3/10
53 HOBEPXHOCTU TPSIMOM HPHU3MBI, IUIOLIAIb 1

OCHOBAaHMH, TeopeMa 0 OOKOBOI

HOBEPXHOCTH MPSIMOM MTPU3MBbI

[Tnomanes  OOKOBOW  MOBEPXHOCTH U https://lesson.edu.ru/02.3/10
54 HOBEPXHOCTH  MPABWIBHON  IHPaMHIbI, 1

Teopema 0 IUIOIIA A OOKOBOI1

MIOBEPXHOCTU YCEUEHHOU TUPAMUIBI
55 KonTponbHas pabota o Teme 1 https://lesson.edu.ru/02.3/10

"MHororpaHHukH"
56 [MousiTre 06 00BEME 1 https://lesson.edu.ru/02.3/10
57 O0BEM THpaMUIbI 1 https://lesson.edu.ru/02.3/10
58 O0BEM nupamMu b1 1 https://lesson.edu.ru/02.3/10
59 O06BEM nupamMubl 1 https://lesson.edu.ru/02.3/10
60 O06BEM nupamMub! 1 https://lesson.edu.ru/02.3/10
61 O06BEM npu3MbI 1 https://lesson.edu.ru/02.3/10
62 O06BEM npu3MBbI 1 https://lesson.edu.ru/02.3/10
63 O06BEM npu3MBbI 1 https://lesson.edu.ru/02.3/10
64 KontponbsHast pabora mo teme "OOBEMBI 1 https://lesson.edu.ru/02.3/10

MHOTOTPaHHHUKOB"
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65

[ToBTOpEHME, 0000IIEHNE CHCTEeMAaTH3aIUs
3HAHUM. Iloctpoenne  ceueHui B
MHOTOI'PAHHHKE

https://lesson.edu.ru/02.3/10

66

[ToBTOpEeHME, 0000IIEHNE CHCTeMAaTH3aIus
3HaHUU. BelYnCieHre pacCTOSAHUM: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JO TPSIMOM, OT
TOYKH 10 IJIOCKOCTH, MEXTY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH

https://lesson.edu.ru/02.3/10

67

HtoroBasi KOHTpoJIbHAs paboTa

https://lesson.edu.ru/02.3/10

68

[ToBTOpenue, 000OIIEHNE cHcTeMaTU3aLus
3HaHUM. DBeluncinenue yrioB:  MexAy
CKPEILMBAIOIIMMHUCA  IPSIMBIMU, MEXKIY
IpAIMOM UM IUIOCKOCTBIO, JABYTPaHHBIX
YIJIOB, YTJI0B MEXKIY IUIOCKOCTSIMU

https://lesson.edu.ru/02.3/10

OBILEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
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11 KIIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOMIA/Tb TIOBEPXHOCTH CHEephl

KoauuecTBO 4acoB

Bcero

KonTpoabubie IlpakTuyeckue

padoThI

padoThI

Jara
U3y4YeHH S

DJIeKTpOHHbIe U pPOBbIE
oOpa3oBaTe/ibHbIE
pecypcebl
https://lesson.edu.ru/02.3/11

Bsaumnoe pacrnonoxenue chepsl 1
IJIOCKOCTH; KacaTeJbHas INIOCKOCTh K

chepe; iomaab chepsl

https://lesson.edu.ru/02.3/11

N300paxxkenue cdepsl, miapa Ha IIIOCKOCTH.
Ceuenus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUIECKOM
MTOBEPXHOCTH

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

Hunmuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTB, 00pa3yomas 1 0Ch; IIOMIAb
OOKOBOM U MOJIHON MOBEPXHOCTH

N300paskeHne MUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HUIMHIPA
(TUIOCKOCTHIO, MapAIICIBHON WITH
MEPIEeHIUKYISIPHON OCH IIUIUHAPA)

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHMYECKOU MOBEPXHOCTH

https://lesson.edu.ru/02.3/11

Konyc: ocHOBaHMe U BepinHa, 00pa3yromias
M OCh; INIOIAaas OOKOBOH U IMOJIHOM
MMOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

10

VYceu€HHbIN KOHYyC: 00pa3yloIine 1 BHICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11
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(TITOCKOCTHI0, MapalljieNIbHOI OCHOBaHUIO, U
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIIUHY)

KomOunanws ten BpameHus u

https://lesson.edu.ru/02.3/11

11 1
MHOT'OTPaHHHKOB
MHOrorpaHHHK, OIIMCAHHBIN OKOJIO chephl; https://lesson.edu.ru/02.3/11
12 cdepa, BIMcaHHAs B MHOTOTPAHHUK HITH B 1
TEJIO BPAIICHHSI
13 [MousiTre 06 06bEMe. OCHOBHBIC CBOWCTBA 1 https://lesson.edu.ru/02.3/11
00BEMOB Tel
14 OO0BEM HUIIMHIpA, KOHYCa 1 https://lesson.edu.ru/02.3/11
15 O6bEM 11apa u momaab cepsl 1 https://lesson.edu.ru/02.3/11
[TooOHbIE Tea B IPOCTPAHCTRBE. https://lesson.edu.ru/02.3/11
16 CoOoTHOIIEHUS MEXKTY TUIOIIAIIMHI 1
MIOBEPXHOCTEH, 00bEMaMK MOJJOOHBIX TEJ
17 KonTposbHas padota mo temam "Tena 1 https://lesson.edu.ru/02.3/11
Bpamenus" u "O0beMbl Ten"
18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE 1 https://lesson.edu.ru/02.3/11
19 Cr0XeHre ¥ BRIYUTAHHE BEKTOPOB 1 https://lesson.edu.ru/02.3/11
20 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://lesson.edu.ru/02.3/11
PaznoxeHnue BekTopa 1o Tpém https://lesson.edu.ru/02.3/11
21 HEKOMIUTaHapHBIM BekTopaM. [1paBuiio 1
napauiesienumnea
29 Pemenne 3;cmaq, SBH3aHHBIX C IPUMEHEHUEM 1 https://lesson.edu.ru/02.3/11
MPaBUII ICHCTBUH ¢ BEKTOpaMH
[IpsimoyrosbHas cucTeMa KOOpAWHAT B https://lesson.edu.ru/02.3/11
23 npoctpancTse. KoopanHaThl BEKTOpA. 1
[Ipocreiimue 3a7a4u B KOOpAUHATAX
24 Yron mexxay Bektopamu. CKamsipHOe 1 https://lesson.edu.ru/02.3/11
NIPOM3BEICHUE BEKTOPOB
o5 Brruuciienue yrioB Mexy IpSIMbIMUA U 1 https://lesson.edu.ru/02.3/11

IIJIOCKOCTAMU
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26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIIeHUU T€OMETPUYECKUX 3a1a
Kontponbnas padota no teme "Bektops! u
KOOPJMHATHI B MPOCTpaHCTBE"

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

28

29

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHUE, 0600IIEHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

30

IToBTOpEeHME, 0000IIEHNE U
cUCTEMAaTH3aIMs 3HAHUN. 3a1a4uun
IJIAHUMETPUHU U METOJIBI MX PEIICHHS

https://lesson.edu.ru/02.3/11

31

32

[ToBTOpeHME, 0600IICHNE 1
cUcTeMAaTH3anus 3HAaHUN. 3a1auun
TUTAHAMETPUH B METOJIBI UX PEIICHHS

[ToBTOpenue, 0600IIEHNE U
cucremMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

33

Hrorosas KOHTPOJIbHAA pa60Ta

https://lesson.edu.ru/02.3/11

34

IToBTOpenue, 00001IEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://lesson.edu.ru/02.3/11



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
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https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

YYEBHO - METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

I'eomerpus, 10 — 11 — e kmaccel: yuyeOHUK i 00IIeo0pa3oBaTEIbHBIX
yupexaenuit /JI.C.AranacsH, B.D.byry3zos, C.b.Kagommner wu gp. -M.:
IIpocemienue, 2021 r.

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJIA

I'eomerpus, 10 — 11 — e kacchl: yuyeOHUK st 001IeoOpa3oBaTEIbHbIX
yupexaenuit /JI.C.Atanacsn, B.D.byryzos, C.b.Kamomues u nap. - M.:
IIpoceenienue, 2021 T.

KoHTposnbHO - wu3MepurensHble MaTepuanbl. ['eomerpus. 10 - 11
kimacc/Coct. A. H. Pypykun. — 2-e uzn., nepepad. — M.: BAKO, 2020 T.

Hunaktuyeckue matepuainsl o reomerpun st 10-11 knacca/ 3uB b. I'.. —
2-¢ m31. — M.: IIpoceemenue. 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChI
CETUUHTEPHET

http://school-collection.edu.ru/

bubaroreka LIOK https://m.edsoo.ru/

3J’I€KTI/IBHI>IC KYPChbI 110 MAaTEMATHUKE
http://metodist.lbz.ru/iumk/mathematics/ec.php

WNHTerpupoBaHHble  TPOEKThI MO  MareMaTMke H  MHPOPMATHKE
http://metodist.Ibz.ru/iumk/informatics/ec.php

Bceepoccuiickas oJIUMIIMAJA IIKOJIbHUKOB o MaTeMaTHKE
http://old.math.rosolymp.ru/

KOJ’IJ’ICKHI/IH I/IHTCpaKTI/IBHBIX My.]'IBTI/IMe)II/Ia - KOMIIOHECHTOB 1JIs1 pa60TBI Ha
WHTEpAKTUBHOW Jocke «MaremaTtuka: crepeomerpus, 10-11 kmaccer s
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

Meroanueckue wmatepuanbl Kadeapbl TEOpUM U METOAUKHA OOydeHUS
marematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

Meroanueckue  martepuanibl  Kadenpsl  MPUKIATHOM  MaTeMaTHKU
dakynpTeTa HWHGOPMAIMOHHBIX  TEXHOJOTHA MOCKOBCKOTO  TOPOJCKOTO
MICUXO0JIOTO-NIEIArOTUYECKOTO YHUBEPCUTETA (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=16
https://m.edsoo.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php
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