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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPEIHETO O0IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, TMPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CIIEYUBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITrXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsl OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yYarommxcs, (QOpMHUPOBAaHUS (PYHKIMOHAIBHOH MAaTEMaTHYEeCKOU
IPaMOTHOCTH, U3YYEHHUS APYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAWMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o00pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3aJa4y, YMEHHUE BBIJBUTaThb U OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS NPU PEUIEHUM 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMsl 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO INO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (OPMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACATEIHHOCTHA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 00meoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUs CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEITHOTO MPOIOHKEHUsT 00pa30BaHUs
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIaJIHBIM UCTIOIb30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHe MIKOIbI, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaroniuecss Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co cnenu(puKOd TeoOMETpUM M HEOOXOAUMBIE I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATFHON JEATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHS TMPOTrpaMMbl  O0OECIeUMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMH 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIICHUs
KaK O BOXHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATD
U U3y4aTh pa3HbIC SBICHUS OKPY>KAIOILIET0 MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JIeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyaromuxcsi, MO3HABATEIbHONH  AaKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



o (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBICHUS T[EOMETPUUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEAJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU M3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJYyYEHHBIE PE3yJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO PEMETA.

[Tpenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallluXcsi B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tena BpalleHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensieTcss HE TOJBKO IO COJEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM o00Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TTPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN O0YyYarolUuXcs, pacliupsis u
yriayousist e€, o0pa3yst MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuleNibHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSMBIX; NAPALIEIBHOCTh MPSAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yroid MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napasuieNenume]]; IOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHbIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yrIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronsHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: nN-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs MHPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIbHbBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOM,
IJIOCKOCTUA.  DJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMON TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomanu yceuéHHoM mupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh, IUIONIAAh OOKOBOW W TOJHON
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I0MaabL Chepol.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnesa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIONIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUE U BEIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBwil JACHUCTBUM C BekTopamu. IIpsimoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHUH F€OMETPUYECKHX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeaAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO 3THX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyabiM  chepaM  TPOPECCHOHAIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTHUYECKUX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN IJIsI OKPYKAIOIIEU CPEIBI.

ILleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH IS PAa3BUTHS UUBWIM3ALNUK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTU4YECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbI Y4EOHOro MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanomuvie  nosnaeamenwvuvie — Oelicmeus, — 0OeCnevuU8arom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memooo8  NO3HAHUSL ~ OKpYJXHCAlowWe20  Mupa;,  NpUMeHeHue  J102UYeCKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3zoBbletornueckueeicTBUs

e BBIBIISTh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIy MOHIATHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KiaccuduKalu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  NpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ Yy4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

basoBblencciieqoBaTebCKUeIeiCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh WCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (hOPMYITUPOBATH OOOOITICHUSI M BHIBOJBI TIO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nunopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X07i€ 00CYKJICeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auM, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yjbTaThl  PEIIeHWs  3aJadd,  OIKCIEpPUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHUBUTyaJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUi0 COBMECTHOMN
paboThI, pactipeAesiaTh BUABI pabOT, JOTOBapUBATHCSA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeiicmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BEIOUPATh CIIOCOO pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHTh OIIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATTIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas Mmepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapalIeIICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHUI, UCTIOB3YsI METOJ, CJIE/IOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnate 00BbEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) € TpUMEHEHHeM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HaKkThl I PELIEHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATb W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELIEHUs
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrouue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOI0 CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TNOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBIE B cdepy ¥u
ONMMCaHHBIN OKoJI0 cdephl; cdepa, BOUCAHHAsT B MHOTOTPAaHHUK WU TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB POCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEIEHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuueckue (HaKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1ay, MPEANOIaralonX HECKOIbKO [AroB PEIICHHUs], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiire reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpuMeHATP MpPOCTEWIINE MPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEMICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUYECKUX MOHATUI U TEOpEM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecrBo yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LM (ppoBbIE)
Kontpoabusie IIpakTuueckue
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI

1 Brenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/4756/start/203542/
[IpsiMble ¥ TUIOCKOCTH B

5 IIPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapanneabHOCTh NPSIMBIX U https://resh.edu.ru/subject/lesson/6129/start/131672/
IJIOCKOCTEN

3 [IepnieHAUKYISIPHOCTD 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
IPAMBIX U IIJIOCKOCTER https://resh.edu.ru/subject/lesson/4748/start/20810/
VYribl MeXAY OPSIMBIMU U

4 Ay TP 10 1 https://resh.edu.ru/subject/lesson/6063/start/
IUIOCKOCTSIMU

5) MHororpanHuKu 11 1 https://resh.edu.ru/subject/lesson/6018/start/

6 OO6BEMBI MHOTOIPaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/4904/start

7 [ToBTOpEHME: ceueHus, 4 1
PAacCTOSHUSA U YIIIbI

OBIIEE KOJIMYECTBO YACOB 68 5 0

[10 ITPOT'PAMME




11 KJIACC

KoanuecTBO 4acoB

Ne HaunmenoBanue pa3aeoBs u DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoabubie IlpakTuueckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoTbI
Tena Bpamenus 12 https://resh.edu.ru/subject/lesson/6300/start/
OO0BEMEI TET 5 1
https://resh.edu.ru/subject/lesson/4758/start
Bekropsl 1 KOOpAUHATEI B 10 1
HpOCTPAHCTBE https://resh.edu.ru/subject/lesson/5724/start
[ToBTOpenue, 06001IeHNE, 7 1
cucTeMaTu3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTnyeckn
e padoThbl

Jlara
usyde
HUSA

DJIeKTpOHHbIe U (pPOoBbIE 00pa3oBaTelbHbIE
pecypchl

OCHOBHBIE TOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuna
n300pakeHNs Ha pUCYHKAX:
M300paKeHUS TIOCKOCTEH,
MapajuIeTbHBIX TPSIMBIX
(OTpe3KOB), cepearHBI
oTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start

ITonsaTHA nepecekaroniuecs
IIJIOCKOCTH,
[IepeCEeKaoIIMecs npsamas u
IJIOCKOCTh

ITonsTHa nepecexaroniuecs
IIJIOCKOCTH,
[IepEeCEKAIOIIMECs NpsAMas U
IIJIOCKOCTh

3HaKOMCTBO ¢
MHOTr'OrpaHHUKaMu,
n300pakeHue
MHOT'OI'PaHHUKOB Ha
pUCYHKAX, Ha
MPOCKIIMOHHBIX YEPTEIKAX




HauanrsHble cBenenus o
KyOe u nupamuze, ux
Pa3BEPTKU U MOJEIH.
CeueHust MHOTOIPaHHUKOB

HauanrsHble cBenenus o
KyOe u mupamuze, ux
Pa3BEPTKU U MOJEIH.
CeueHust MHOTOIPaHHUKOB

ITonstre 00
AKCHOMATHYECKOM
MMOCTPOCHHUH
CTEpEOMETPHUU: aKCHOMBI
CTEPEOMETPUM U CIIEICTBUS
N3 HUX

ITonstre 00
AKCHOMATHYECKOM
MMOCTPOCHUH
CTEpEOMETPHUU: aKCHOMBI
CTEPEOMETPUM U CIIEICTBUSA
N3 HUX

ITonstHe 00
aKCHOMAaTHYECKOM
MMOCTPOCHUH
CTEpEOMETPHUU: aKCHOMBI
CTEPEOMETPUM U CIIEICTBUSA
W3 HUX

10

ITonsTue 00
AKCUOMATHYECKOM
MOCTPOCHHUH




CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS
U3 HUX

11

B3anmuoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
nepecekaromumecs,
napaJijiICJIbHBIC 1
CKpEUIUBAIOIIUECS MPSAMbIE

https://resh.edu.ru/subject/lesson/6133/start/

12

[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuieIbHbIEIPSMBIE B
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
MPSIMBIX

https://resh.edu.ru/subject/lesson/6065/start/1256
51/

13

[TapannenpHOCTb NPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapayieabHOCTB IPSIMOU U
IJIOCKOCTH

14

VYTIBI ¢ COHAIIPaBICHHBIMHU
CTOpOHAMHU

15

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

16

VYroa Mexay npsMbIMU B
IIPOCTPAHCTBE

17

[TapannensHOCTH
IIJIOCKOCTEN: NapajljieIbHbIC
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/start/1316
72/




18

CaoiicTBa mapajuiebHbIX
IIOCKOCTEMN

19

[Ipocretimue
MIPOCTPAHCTBEHHBIE
(buUryphl Ha TUIOCKOCTH:
TeTpa’ap, Kyo,
IapajuIeIIenuIe]

20

[Toctpoenue ceuenunit

21

[Toctpoenue ceuenunit

22

Kontponbras pabota mo
teme "[Ipsimblie u
IJIOCKOCTHU B IPOCTPAHCTRBE.
HapaHJICJILHOCTL MMPAMBIX U
mockocTeit"”

23

[lepieHAMKYASIPHOCTH
NPAMOU U TIIOCKOCTH:
MEPIEeHIUKYISIPHbIE
MpsIMbIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/start/2041
1/

24

[Ipsimbie napauiebHbIE U
MePIEeHIUKYIIIPHBIE K
MJI0CKOCTH

25

[IpsiMble apasienbHele U
MIEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

26

IIpusnax
MEPIEH UK YIISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

https://resh.edu.ru/subject/lesson/4757/start/

27

[Tpusnak




HEPIECHIUKYJIAPHOCTH
IIPSIMOM U TNIOCKOCTHU

28

Teopema o mpsiMoi
MEePIECHANKYIISIPHOMN
MJI0CKOCTH

29

Teopema o ipsimoit
NEPIEHUKYIISIPHON
IJIOCKOCTH

30

Teopema o psmMoit
NEePIEHIUKYISIPHON
IIJIOCKOCTH

31

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TNIOCKOCTH,
paccTostHue OT NPSIMOU 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/

32

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TNIOCKOCTH,
paccTostHue OT NPSMOU 10
IJIOCKOCTH

33

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TNIOCKOCTH,
paccTostHue OT NPSMOU 10
IJIOCKOCTH

34

[lepnenaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,




paccTosHUE OT MPSIMOM JI0
MIJIOCKOCTH

35

VYTibl B IPOCTPAHCTBE:
YIoJI MEXIY MPSAMOU 1
MJIOCKOCTBIO

36

JIByrpaHHBIN yroJl,
JIMHEUHBIN yroil

JIBYTPAHHOTO yTia

https://resh.edu.ru/subject/lesson/6063/start/

37

JIByrpaHHBIN yroJl,
JIMHEUHBIN yroil

JBYTPAHHOI'O yIila

38

[lepieHAMKYASIPHOCTH
IUIOCKOCTEM: MTPU3HAK
MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/2081
o/

39

[lepieHAMKYASIPHOCTH
TJIOCKOCTE: TTPU3HAK
MEPIEHINKYIIPHOCTH IBYX
IJIOCKOCTEMN

40

[TepieHAMKYASIPHOCTH
TJTIOCKOCTE: TTPU3HAK
MEPIEeHIUKYIIPHOCTU ABYX
IJIOCKOCTEMN

41

Teopema o Tpéx
MEepIeHIUKYIApax

42

Teopema o Tpéx
MEPIEHIUKYIApaX

43

Teopema o Tpéx




MEepIeHIUKYIApax

44

KonrponsHas pabora no
TeMaM
"IlepneHUKYISIPHOCTH
MPSAMBIX U IUIOCKOCTER" 1
"Vrael MexIy OpsIMBIMU U
I0CKOCTSIMU"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE
MHOTOT'PAaHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA

https://resh.edu.ru/subject/lesson/6018/start/

46

[Tpuszma: n-yronpHas
IpU3Ma; TPaH: U
OCHOBAHHMS PU3MBI;
npsiMasi 1 HaKJIOHHAs
pU3Mbl; OOKOBAs U TMOJHAS
MOBEPXHOCTH MIPU3MBI

https://resh.edu.ru/subject/lesson/5443/start/

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajuieJICnuIe] ¥ ero
CBOMCTBa

48

[Tupamuga: N-yronbHas
nupamMua, TpaHy u
OCHOBaHUE MUPAMUJIBL;
OOKOBas U TIOJTHAS
MOBCPXHOCTH IMUPAMUBI;
[IpaBUJIbHASA U YCECUEHHAS

https://resh.edu.ru/subject/lesson/5866/start/




nupamMuIa

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: IIOHTHE
IIPaBHIIBHOTO
MHOI'OTPaHHUKA;
IIpaBWJIbHAS NIPU3Ma U
IIpaBWIbHAs MUPaMUJIA;
IIpaBWIbHAs TPEYTrOJIbHAS
NMpaMKia ¥ NpaBUIbHBIN
TeTpadap; Kyo

https://resh.edu.ru/subject/lesson/4023/start/

50

[Ipencrasnenue o
HpaBI/IJIbHBIX
MHOT'OTPaHHUKAX: OKTa3p,
JOJIEKa’Ip U UKOCABP.

o1

Cummerpus B
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
DNEeMEHTBl CUMMETPHHU B
NMpamMuaax,
napajuiejenumnenax,
MIPaBUJIbHBIX
MHOT'OTPaHHUKAX

52

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa,
JIMaroHaju, yribl

53

[Tnomans 60koBOI
IMOBEPXHOCTH U IOJHON
IIOBEPXHOCTH INPSIMOU




IIPU3MBI, IUIOLIAIb
OCHOBaHHH, TEOpEMA O
OOKOBOI TTOBEPXHOCTHU
IIPSIMOM IIPU3MBI

ITmomane OOKOBOI
MTOBEPXHOCTH U
IIOBEPXHOCTHU MIPABUIILHON

o4 IMpaMHJIbl, TEOPEMA O 1
TUTOIIAN OOKOBOM
IIOBEPXHOCTU YCECUEHHOU
MU PaMHUIbI
55 KonrtponsHas pabora no 1
teMe "MHororpaHHuku"
56 MomsiTHe 06 oBnLiMe 1 https://resh.edu.ru/subject/lesson/4904/start/
57 O06BEM TUpaMuIbI 1 https://resh.edu.ru/subject/lesson/5629/start
58 O0BEM nupamMuIbl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMuIsl 1
61 O0BEM pU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start
62 O0BEM pU3MBI 1
63 O0BEM pHU3MBI 1
Kontponbras padota mo
64 teMe "O0BEMBI 1
MHOTOT'PaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 cucTeMaTH3anus 3HaHUH. 1

[Toctpoenue ceueHuii B




MHOTI'OIr'paHHUKE

66

[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.
Brruucnienue paccTosHUM:
MEXy IBYMSI TOUKaMH, OT
TOYKH JI0 MPSMOI1, OT TOUKHU
JI0 TTIOCKOCTH, MEXKIY
CKpCHIUMBAOIINUMHUCA
MpsAMBbIMHA

67

Hrtoroas KOHTpoOJIbHAS
paborta

68

[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.
Brruucnenue yrios: Mexmy
CKPEITUBAIOIIMMHCS
MPSIMBIMHU, MEXTY TIPSIMOM
H IJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB
MG)K[[y IINIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KJIACC

Ne
n/
n

Temaypoka

KoanuecTtBouacoB

Bce
ro

KonTposbHbiepa
00ThI

IIpakTnyeckuepa
00ThbI

Jarausyue
HUS

DJIeKTpPOHHbIeIU(POBBICOOPA30BATEIbH
blepecypchbl

Cdepa u map:
LEHTP, panuyc,
TaMeTp;
TUTOIIAb
MIOBEPXHOCTHU
cepsl

https://resh.edu.ru/subject/lesson/4034/start/

B3anmHuoe
pacroyoxeHue
cthepsl u
TUIOCKOCTH;
KacaTeJbHas
TIOCKOCTH K
cdepe;
TUTOIIAb
chepst

https://resh.edu.ru/subject/lesson/5525/start/

N3obpaxenue
cdepsl, mapa

Ha TUIOCKOCTH.
CedeHus mapa

Hunusapuyeck
as
MOBEPXHOCTb,
oOpa3yromue
HWIMHAPUYECK

https://resh.edu.ru/subject/lesson/6300/start/2
2490/




o
MMOBEPXHOCTH,
0oCh
HUJIUHIPUIECK
oM
MMOBEPXHOCTHU

Hunusap:
OCHOBaHMS U
OokoBas
MOBEPXHOCTb,
oOpasyrommas u
0Cb; IIJIOIIAIb
OOKOBOH U
TTOJTHOM
MOBEPXHOCTH

N3o0paxeHune
UIMH]Ipa Ha
MJIOCKOCTH.
Pa3BépTka
UTHHIPA.
Ceuenus
UIHHIPA
(MII0CKOCTHIO,
napajieIbHON
WIH
NEePIEeHIUKYIISP
HOH ocH
AJTUHIPA)

https://resh.edu.ru/subject/lesson/6300/start/

Kouunueckas

https://resh.edu.ru/subject/lesson/4903/start/




MTOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOH
MOBEPXHOCTH,
OCh U BEpIIIMHA
KOHMYECKOM
MMOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEPIIUHA,
oOpasyrommas u
0Cb; IJIOIIAb
OOKOBOM H
MTOJTHOM
[IOBEPXHOCTH

Y ceu€HHbBIN
KOHYC:
obOpazyromue u
BBICOTA;
OCHOBAHHUA U
OokoBas
IIOBEPXHOCTh

10

N3o0paxeHune
KOHYyca Ha
MJIOCKOCTH.
PazBépTka
KOHYca.
Ceuenus
KOHYca




(TUTOCKOCTHIO,
napajiebHON
OCHOBaHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH
yepes
BEPIINHY)

11

KomMOunamus
TEJ BpaIICHUS
u
MHOTOTPaHHHUK
OB

https://resh.edu.ru/subject/lesson/4906/start/

12

MHororpaHHuk
, OITMCAHHBIM
0K0JII0 cepsr,
chepa,
BIIMCAHHAS B
MHOT'OTPaHHUK
WJIU B TEJO
BpalieHus

13

ITousTHe 00
00BéMe.
OcCHOBHBIE
CBOMCTBaA
00BEMOB Tel

https://resh.edu.ru/subject/lesson/4046/start/

14

O0BéM
UTHH]IPA,
KOHYca

15

O06BéM mapa u

https://resh.edu.ru/subject/lesson/4046/start/




IUIONIAb
cepsl

16

IToxoOuEIe Tena

B
MPOCTPAHCTBE.
CooTHoOIICHUS
MEXIY
IUTOIIAISIMH
MIOBEPXHOCTEM,
00BEéMaMu
IMOOOOHBIX TEI

17

KoHnTponbHas
paborta o
teMaMm "Tena
BparmieHus" u
"O6bembl Ten"

18

Bekrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/2
1648

19

CnoxxeHue u
BBIUYUTAHUE
BEKTOPOB

20

YMHOXKEHHE
BEKTOpa Ha
qUCIIO

21

Paznoxxenue
BEKTOpa 10
TpEM
HEKOMILJIAaHApH

https://resh.edu.ru/subject/lesson/6404/start/1
32055/




BIM BEKTOpaM.
IIpaBuio
napajuiesnenune
na

22

Pemenne
3ajady,
CBSI3aHHBIX C
MpUMEHEHUEM
npaBuil
JEUCTBUI C
BEKTOpaMu

23

[IpssmoyromnbHa
s cucTemMa
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpA.
[Ipocreiimue
3a/1a4u B
KOOpJAMHATaX

https://resh.edu.ru/subject/lesson/5724/start/

24

Yron mexny
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/start/1
49167/

25

Brranciaenue
YTJIOB MEXIY
MPSIMBIMH U

IIOCKOCTSIMH




26

Koopaunarno-
BEKTOPHBIN
METOJ1 IIPU
peuieHuun
F€OMETPUUECKHU
X 3a7a4

https://resh.edu.ru/subject/lesson/6083/start/1
49229/

27

KoHnTponbHas
paborta mo Teme
"BekTopsl U
KOOPJIMHATHI B
npocTtpaHcTse"

28

IToBTOpEHME,
00001IeHNE 1
cucTeMaTru3anu
s1 3HAHUU.
OcHOBHBIE
burypsi,
(baKThI,
TEOpEMBI Kypca
MJIaHUMETPUHU

29

IToBTOpEHME,
000011IeHE U
cHCTeMaTH3aIln
s1 3HAHUM.
OcHOBHBIC
burypsl,
(axThl,
TEOpPEMBI Kypca
TJIaHUMETPUHI




30

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3alH
ST 3HAHHUH.
3agaun
MJIAaHUMETPUH U
METOIBI UX
pereHus

31

IToBTOpEHME,
00001IeHNE U
CcHCTeMaTH3aIu
sl 3HaHUH.
3agaun
MJIAHUMETPUH U
METOIBI KX
peuieHus

32

IToBTOpEHME,
000011IeHNE U
cHCTeMaTH3aIln
s1 3BHAHUM.
OcHOBHBIC
burypsl,
(axThl,
TEOpEMBI Kypca
CTEpPEOMETPUH

33

Hrorosas
KOHTPOJIbHAS
pabora

34

IToBTOpEHME,




000011IEHE U
cucTeMaTu3amnu
s 3HAaHUU

OBIIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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