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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, TMPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY O00pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CIIEUYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL O00y4arommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromumxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOUIEHHMH pPEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpPa, MECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAWMBIX [JIsl aJanTallid B
COBPEMEHHOM OOIIECTBE.

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

Jlormueckoe MbllIUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0y4arolMMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH 4denoBeka. OpHeHTalMs 4elloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIBHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creun(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIIEITHOTO MPOIOKEHUST 00pa30BaHUsA
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co cnenu(puKOd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Oosee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

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

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJISIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO 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 U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

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

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe 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;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pAclo3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W INPU U3YYEHUU JPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX Ha S3BIKE
TE€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30M OopraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUYEHHIO NIPEAMETA.

[Ipenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuTme IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIIECHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C ONOpPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpum» B 10—11 knaccax:
«MHororpanHuKkn», «IIpsiMble U MIOCKOCTU B IPOCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHUs.

ConepxxaHnue 00pa30BaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM o0O0Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSAMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroUXCs, paciiupss U
yriayousist e€, o0pa3yst IpOUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun orBoautces 2 yaca B Henento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpsAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBbIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yrojJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  TIUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HAKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJIEMEHThl NOpuU3Mbl M nupamuabl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUIbHbBIN
terpadap; KyO. IIpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B NHpAMHUAAX, Mapajuiesienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHWHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WIPSIMOM TMPHU3MBIL.
[Inomanas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh;, IUIONIAJAb OOKOBOW W TOJIHON
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; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
10 CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHHUK, 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 mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

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 BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWwiI JACHCTBUM C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalaspHOE NPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F'€OMETPUYECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMHU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHMH 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 HAYKU 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 MATEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATb COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-YKOHOMUYECKUX IPOLECCOB HA COCTOSTHUE MPUPOJHOM M COLIMAJIBHOU
CpeIbl, OCO3HAaHWEM TJ00ATBHOTO XapaKTepa JKOJOTHYECKHUX MPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEeMaTUYECKHUX 3HAHUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXKarIlel cpeapl, IJIaHUPOBAHUS TOCTYIKOB W OIGHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW JesATEeNbHOCTU, JTaroB e¢
pa3sBUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LIMBWIM3ALMUU; OBJIAJCHHEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M MCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie = no3znaeamenwvhvle  Oeticmsusi,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpYJXHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUx,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJorunyeckue JeiicTBHA:

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

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE 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, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (TPSMBIE U OT NMPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

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

basoBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e CaMOCTOSITENHPHO (HOPMYITHUPOBATH OOOOITICHUS M BBIBOJBI TIO pE3yibTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, 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 JJIsl pEUIeHUs 3a/1a4u;

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

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEACTABIATh €€ B pa3NMYHbIX (opmax,
WJUTIOCTPUPOBATH Tpaprueck;

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

2)  VYHuueepcanvuvie KOMMYyHUKamueHble Oelicméus,  o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X07i€ 00CYKJICeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapy>XKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  pELICHWS  3aJaud,  OKCIEpHUMEHTa,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHUBUTyJIbHON 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 OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanouvie  pecynamuenvle  Oelicmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHusl MaTeMaTHIYeCKOHN 3a/1auu;

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



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

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATTIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunmrpoBats B3aMMHOE PACMHOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAaHHOIO YIJia,
pebpo ABYTrpaHHOTO yrJja; JHUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas Mepa
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, BbIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHbBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

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

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITMOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIaPTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aNropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIMUTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnate 00BbEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMuga) C TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHUS 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 HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

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

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

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

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallUW W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara ajireopsl; perarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

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

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONHUCaHHBIM OKOJIO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



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

BoInonHATh (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 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.

BpInosmHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
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, MPEeANOJaratoMX HECKOIbKO AroB PEIICHHUs], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3aaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

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

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEMICHUH CTEPEOMETPUYECKHX 3a/1a4.

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

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUd W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Bbu6nmuoreka [JOK
! Baezierne B cTepeomeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIE ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NMPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepneHUKYISAPHOCTD HPSMBIX U 12 bubnunoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMU 0 hitps//m.cdsoo.ru/1c209¢37
Bbu6nmuoreka [JOK
M 11 1
> HOTOTPAHHHIIH https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [JOK
N 1
6 OOhEMEI MHOTOraHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHUs], pACCTOSIHUS U YTIJIbI 4 1 bubmmorexa OK
p ’ P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmunoreka LIOK
! Tena pamenus 12 https://m.edsoo.ru/1¢209e37
N bubmoreka [{OK
2 ObmEmbt TeN > ! https://m.edsoo.ru/1¢209¢37
3 BexTopEI 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, o600IIEeHNE, 7 | bubmunoreka LIOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHbBIE TOHSTHSI CTEPEOMETPHU:
TOYKa, MpsiMasi, MI0CKOCTb,
npoctpancto. [IpaBuna
M300paXeHHs Ha PUCYHKAX: 1 buommorexa LHOK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300paKeHUs MIIOCKOCTEH,
MapajuIeNbHBIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TepeceKarouIfecs npsmas 1 bubmmorexa [TOK
> 11°P p https://m.edsoo.ru/2d8a9¢99
1 TUIOCKOCTD
ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, TepeceKarouIfecs npsmas 1 bubmmorexa LOK
- 1P p https://m.edsoo.ru/db685¢73
1 TUIOCKOCTD
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaX, Ha MPOEKLIIMOHHBIX https://m.edso0o.ru/a63959%d
yepTexax
HavansHbie cBeeHUs 0 KyOe u
n bu6mmoreka [IOK
nupaMu/jie, uX pa3BEPTKU U MOJIEIH. 1

CeueHnust MHOTOIpaHHUKOB

https://m.edsoo.ru/b30dff38




HauanpHabie cBenenns o kyoe u

bu6mmoreka [IOK

6 MUPaMUIE, UX Pa3BEPTKU U MOAEIIN.
p P XD p https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
[Tonsatre 00 akCHOMATHUYECKOM
bu6mmoreka [IOK
7 MTOCTPOSCHUH CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IToustre 00 aKCHOMATHYECKOM
8 oCTpoe cTeEpEOME aKCHO buGnnorexa LIOK
IIOCTPOEHUH CT METPUU: AKCHOMBI
p P p https://m.edso0.ru/239¢8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IMoustre 00 aKCHOMAaTHYECKOM
9 0CTpoOE cTeEpEOME aKCHo buGnnorexa LIOK
IIOCTPOEHUHM CT METPUU: HOMBI
p P p https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
IMousTre 00 aKCHOMATHYECKOM
10 0CTpoOE cTeEpEOME aKCHo bubmmnorexa [IOK
IIOCTPOEHUHM CT METPUU: HOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoOe pacmosiokeHue MpsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubanorexka HOK
MapajuieNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a25201f6
psiMbIe
[TapannensHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 MapasiebHbIE IPSMbIC B bubmorexa HOK
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbBHOCTh TPEX
MPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubanorexa HOK

[TapannensHOCTH NPSIMOM U
MIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9




14 VYriabl ¢ cOHanpaBIEHHBIMU bubanorexa HOK
CTOpOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnnorexa HOK
[apajienbHble IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajjIeNbHBIX INIOCKOCTEN bubmmorexa [TOK
P https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbBIE
19 (buUryphl Ha TNIOCKOCTHU: TETpad bubmorexa HOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenume
. bubmuorexa [JOK
20 Hocrpoenne cedentit https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHUE CEHeHIH https://m.edsoo.ru/ec26feSd
KontponbHas padoTa mo teme
” "[IpsimMbIe ¥ TIIIOCKOCTH B bubanorexa HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYASIPHOCTH NPAMOUN 1
23 nncr))cxocin'}llie pneH WK IJ)'ISI HbIE buommorexa LHOK
- TICPHCHAMKYIAD https://m.edsoo.ru/b19f6a5d
MpsiMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHblEe U bubmmoreka [IOK
MEPIEHANKYIPHBIE K IIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHblEe U bubnumoreka [IOK

NEPpUNCHAUKYIISIPHBIC K ITJIOCKOCTHU

https://m.edsoo.ru/ba545966




26 [Ipu3Hak nepneHIuKyJIIPHOCTH bubanorexa HOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHaANKyISIPHOCTH bubmmoreka [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsimoit bubnuoreka [IOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.eds00.1ru/635¢5087
79 Teopema o ipsimoit bubnnorexa HOK
MEPIEHUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubmmoreka [JOK
MEePNEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYSIp ¥ HAKJIOHHBIE:
31 aCPCToinI/IeYOT IT)quI/I 0 TUIOCKOCTH bubmorexa [JOK
P ? ’ https://m.edsoo.ru/33c477d3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE!
32 anCTOHiI/IeyOT IT)quI/I 0 TIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/66fefadd
paccTosIHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE:
33 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH bubmmorexa [TOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE!
34 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH bubmmorexa HOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY bubmmoreka [JOK
MPAMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJl bubanorexa HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHbIN yroJi, THHEHHBIN Yyrom bubmmoreka [JOK

JIBYTPAHHOTO yTJiia

https://m.edsoo.ru/c7c¢777ed




[leprieHANKYASAPHOCTD MIOCKOCTEM:

bu6mmoreka [IOK

38 HpHSHAk H?p HEHIRYIIPHOCTH AByX https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEHN
[leprieHANKYASAPHOCTD MIOCKOCTEM:
39 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmorexa HOK
U https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:
40 np§3HaK negnegnnxynﬂpHocm JIBYX bubmorexa [TOK
U https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN
41 Teopema o TpEX NepHEeHIUKYIApax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NepHeHIUKYIApax bubmorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHeHIUKYIApax bubmorexa HOK
https://m.eds00.ru/91246736
KontponbHas paboTa mo TeMam
44 "IlepnieHAUKYIAPHOCTD NPSIMBIX U bubanorexa HOK
mrockocteil" u "Y sl Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOIpaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE bubmorexa HOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; IpsIMasi U bubmmoreka [JOK
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAsI TOBEPXHOCTh MPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHBII bubmuorexa [JOK




MapajiesienuIe U ero CBOMCTBa

https://m.edsoo.ru/8a7be683

IInpamuja: n-yroiapHas NUpaMuaa,
IPaHA U OCHOBAaHUE NTUPAMUIBL;

Bbu6nmuoreka [JOK
48 OOKOBas M TIOJIHASI IOBEPXHOCTH
. https://m.edsoo.ru/fblcd0as
MUpPaMU/Ibl; PAaBUJIbHAS U yCeUEHHAs
nupamuia
[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSTHE MTPaBUIHHOTO

49 MHOI'OTPaHHUKA; PABUIIbHAS NTpU3Ma bubmmoreka [JOK
W IPaBWIbHAS MTAPAMU/IA; TPABUIIbHAS https://m.edso0o.ru/074c8865
TpeyrojbHas nupaMuja u
NPaBUIIBHBIN TETpasdap; KyO
[IpencraBienue o NpaBUIbLHBIX

50 ororpa AX: OKTA) bubmmoreka [JOK
MHOTOTpaHHHUKAaX: OKTad]1

P P> https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIEHO TOYKH,

51 MIPSIMOM, TUTOCKOCTH. DJIEMEHTHI bubmmoreka [JOK
CHMMETPHUH B TUPAMUJIAX, https://m.edso0o.ru/b9e777d9
napajuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Beruncnenue 3m1eMeHTOB

57 ororpa OB DEGDA. THAFOHAL bubmmoreka [JOK
MHOTOTPaHHUKOB: JaroHanu

p pebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
. bubmuorexa [JOK
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH,

TeopeMa 0 OOKOBOH MOBEPXHOCTU
MPSAMOU MPU3MBI

https://m.edsoo.ru/37d84157




[Tnomaae 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABUIILHON

bu6mmoreka [IOK

>4 HHpaMHf[H’ feopema o HHOHI_?HH . https://m.eds00.ru/5603¢30b
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN
MUPaAMUIbI
55 KontponbHas padoTa mo teme bubnnorexa HOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
>6 Tomsrue 06 06neme https://m.edso0.ru/7ad0020b
N bu6mmoreka [IOK
>7 OOHEM mupamm ! https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
>9 OOBEM mpanu b1 https://m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mpanu b1 https://m.edsoo.ru/2faade3f
N bubmuorexa [JOK
61 ObmEm npusMb! https://m.edso0.ru/79853608
N bubmuorexa [JOK
62 06
HEM TIPHIMBT https://m.eds00.ru/1¢053890
. bu6mmoreka [IOK
63 06
HEM TIPHIMBT https://m.edsoo.ru/482d3f51
64 KontponbHas padoTa mo teme bubanorexa HOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHme, 06001IeHNE
65 CHCTEMAaTHU3allMsl 3HAHHH. Bbu6nmuoreka [JOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, o600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Beluncnenue pacCTOsSHUN: MEXKIY 1 bubnuoreka [IOK
JBYMsI TOUKaMH, OT TOYKH 10 IPSMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKpELIMBAIOIIUMHUCS TPSIMBIMU
Bbu6nmuoreka [JOK
67 HToroBast KOHTpOJbHAs paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHHM.
Brrunciienue yrioB: Mex
68 CerIHI/IBaIOHlZIrMI/ICSI l'IpSIMIiMI/I, 1 buGnnorexa LIOK
. https://m.edso0.ru/56765¢8b
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Koutpoabsubie IIpakTuyeckue p
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIAaab HOBEPXHOCTH 1 bubmorexa LIOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
B3aumHuoe pacrionoxxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHasl MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepbl

3 N3o0paxkenue cdepsl, mapa Ha | bubanorexa HOK
mrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7{2
[Hunuaapuyeckas IOBEPXHOCTbD,

4 o0pa3yrolne UIHHIPUIECKON | bubmmoreka [JOK
MOBEPXHOCTH, OCh IMJIMHAPUYECKON https://m.edsoo.ru/6054b8¢c1
MOBEPXHOCTHU
[unmuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubmmoreka [JOK
IUIoIaas OOKOBOM M IOJIHOM https://m.eds00.ru/18816216
MOBEPXHOCTHU
N300parkeHre NUIMHApPA Ha
IJIOCKOCTH. Pa3BépTka nunuHapa.

P P bubmuorexa [JOK

6 Ceuenus muIMHIpa (MITOCKOCTHIO, 1

napasiebHON UIu
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)

https://m.edsoo.ru/016e25¢eb




Konunueckas moBepxXHOCTb,
o0pa3yroIire KOHUIeCKOn

bu6mmoreka [IOK

! IIOBEPXHOCTH, OChb U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHu€ 1 BepIInHa,

8 oOpasyromas 1 0Ch; TJIOMIA b bubmorexa LOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 ¥ MOJTHON TTOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/ISI u gole:alj buommorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KOHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubmmoreka [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TIPOXOASIIEH uepes
BEPIIUHY)

1 KomOuHnanws ten BpameHus u bubmmoreka [IOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpanHuK, OIMCaHHBIN OKOJIO

v cdepsl; cdepa, BIUcaHHAS B bubmmoreka [JOK
MHOTOI'PAaHHUK WIH B TEIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TET https://m.edsoo.ru/26a03{b7

N bu6mmoreka [IOK
14 O6ném nuTHKpa, Komyca https://m.edsoo.ru/5513d87b
15 OO0BéM mapa ¥ miomazsb cepol bubmmorexa [TOK

https://m.edsoo.ru/d189bde2




[TogoOHbIE TENa B MPOCTPAHCTBE.
CooTHoIIeHUS MCKAY IJIoIagaMu

bu6mmoreka [IOK

16 MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MOOOHBIX TEJ
17 KontponbHas paboTa mo TeMam bubnnorexka HOK
"Tena Bpamenus" u "O0bembI TeT" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IJI0CKOCTH U B bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB bubmmorexa HOK
https://m.edso00.ru/23f4f089
20 YMHOXKEHHE BEKTOpa Ha YUCIIO bubmorexa [TOK
https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOPAM. bubmorexa [TOK
https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemienue 3ama4, CBSI3aHHBIX C
22 IIPUMEHEHUEM IIPABUII JEUCTBUH C bubmmorexa LHOK
https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METOT
23 IIPU PELICHUHA FEOMETPUUYECKUX bubmmorexa LHOK
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsamoyronbsHas cuctema
24 KOOPJMHAT B IPOCTPAHCTRBE. bubanorexa HOK
Koopaunats! Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
)5 VYros Mexay BEKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOoU3BEICHHE BEKTOPOB https://m.edsoo.ru/725eftc4
26 Beluncienue yrios Mexy bubmmoreka [IOK




IMPpsAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8etbe78¢

KonrtponbHast pabora o Teme

Bbu6nuoreka [JOK

27 "Bektoper i KSOPHHHMH B https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHmEe, 06001IeHNE 1

73 cucrteMmaTusanus 3Hanuii. OCHOBHBIE bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIEeHNE 1

29 cucrteMaTusanus 3Hanuii. OCHOBHBIE bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpeHue, 06001EeHNE 1

30 cUcTeMaTHu3aIvs 3HaHui. 3a1aun bubmnorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 0600mEeH e U

31 cUcTeMaTHu3aIvs 3HaHui. 3a1aun bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHmE, 0600IIEHNE U

1 cucTeMaru3anus 3HaHuii. OCHOBHBIC bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK
33 HroroBas KoHTpoJIbHAsI paboTa hitps://m.cdsoo.ru/ec24dfc?
14 [ToBTOpeHmEe, 0600IIEHNE U bubanorexa HOK

cucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsSIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBarh MOHIATUIMU: TOUKA, MPAMAsi, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PEIICHUHU
' reOMEeTpPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSMHU: TaAPaUIEIbHOCTh U MNEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
74 KrnaccuduiupoBars B3auMHOE PacCMOIOKEHUE MPSMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JIBYTPAHHBIA YIOJ, TPAaHU JBYI'PAHHOIO YTJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YroJl IBYTPaHHOTO yTJla, TpaaycHas
Mepa JABYTpaHHOTO yria
ay OnepupoBarb MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapajuiesenune, Kyo)
KnaccudunupoBare  MHOTOTpaHHWKH, BBIOMpas  OCHOBaHUS  JUIA
. Kiaccupukauud  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKM, TMTPSIMblIe U  HAKJIOHHBIE IPHU3MBI,
napajuIeICTUTIC b))
79 OnepupoBatb MOHSATUSAMU: CeKyIas MJIOCKOCT, cedeHue
' MHOT'OTPaHHUKOB
710 OOBACHATD NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,

HCIIOJIb3YA MCTOM CJICIOB

7.11

CTpOI/ITI: CCUCHUSA MHOTOT'paAHHHUKOB MCTOAOM CJICAOB, BBIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKACHUE TEOMETPUYECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI WM3BECTHbIE AHATUTHUYECKUE METOJbl MPHU
pELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3aJady Ha BBIYUCIICHUE
pPAcCTOSITHUM MEXIYy JIBYMsI TOUYKAMH, OT TOYKHU JO MPAMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHCA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUUECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHbIE AaHATUTHUYECKUE METOIbl TP
pPELICHUHN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPAMOUA M IUIOCKOCTBIO,

MEXy TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucnsate 00bEMBI M IUIOIIAM TTOBEPXHOCTEH MHOTOTPaAaHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXKIY TUIOIIAIIMH MTOBEPXHOCTEM, 00BEMamMu MOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HH(POPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MpeACTaBICHHYIO Ha

4yepTeKax U pUCyHKaxX

7.17

[TpuMeHsATH TeoMeTpuUecKrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaramlliX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUS

MIPUMEHEHHUS 3a/IaHbI B SBHOU (hopMme

7.18

IIpuMeHATH mpocTEWIINEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTECPEOMETPUUCCKUX 3a1a4

7.19

[IpuBoIUTH MpUMEPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIE 3HAHKS Ha TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyalluld W TMPUMCHATH H3YUCHHBIC IIOHATUSA B IPOLCCCC IIOHCKA
perieHus MaTeMaTUYECKH chopMyTUpOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUU, UCCIICAO0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAHUEM T€OMETPUYCCKUX MOHATHH |
TEeopeM, armapara airedOpbl, pemaTh MPaKTUYECKUE 3a1a4u, CBI3aHHBIC C

HaXOXIACHUEM I'COMCTPHUICCKUX BEIINYHNH




11 KJTACC

Ko IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI OCBOEHUSI OCHOBHOI
NpOBePsIEMOro .
00pa30BaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATUSIMH: HWIMHIPHUUYECKas TTOBEPXHOCTh, 00pa3yromiue
6.1 [WIMHIPAYECKON TIOBEPXHOCTH, MHJIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pactosioXeHHE CPephl U TMIIOCKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
[IapOBOTO CJI04, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTMCaHHBIN 0K0JIO0 cdepsbl, chepa, BucaHHAsE B MHOTOI'PAaHHHUK HIIU TEIIO
BpallleHus
6 BbluncasTh COOTHONICHHS MEXIYy IUIOHIaAIMH TOBEPXHOCTEH U
' 00BEMamMu TOJJOOHBIX Tell
69 N306paxkaTs u3yyaembie QUTYPHI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reoMeTpuyeckrue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEAIONIATalOIIUX HECKOJIBKO IIArOB DPEIIEHHS, €CIIH YCIOBHS
NPUMEHEHHUS 3aJ1aHbI B SBHOU (hopme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreImonaaTs ,Z[GI>'ICTBI/I$I CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JazmaroT

6.15

[TpuMeHsTH paBUIIO Napajlieenunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJd MEXIYy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOPOB U NPOU3BEICHHUE BEKTOpPA HA YUCIO, YO
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIUHAT

6.19

Pemate mpocTeiiime reoMeTpUYECKHME 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUHN U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYUH I10 o6p33uaM HJIN aJIrOpUuTMam,
IMPUMCHAA HU3BCCTHBIC MCTOJBI npu pCUICHUN CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINNE IPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

KHU3HHU, paCliO3HABATh NIPOABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpuMeHsTh TMOJy4YEHHbIE 3HAHMUS HAa MPAKTUKE: AaHAJIU3UpPOBATh
peanbHble CUTYalldd W TPUMEHSATh W3y4YEHHBbIE TMOHATHS B IIpolecce
MOKMCKAa pELIEHUS MaTeMaTH4YeCKu CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh pEaJbHbIC CUTyallMU Ha SI3bIKE T€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3aJaud, CBSI3aHHBIC C

HaXO0XXIACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATUSA CTEpPEOMETpUH. Touka, IpsiMasl, IJIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUH:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacrnonokeHue  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieJIbHble W CKpelmuBampomuecs mnpsMele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MAapajUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIEIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh MPSAMON U IIOCKOCTH. YTJBI C
COHAIIPaBIICHHBIMU CTOPOHAMH, YroJl MEXAY TMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajuliebHbIe MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapajuiefienumnes1, HoCTPOeHNEe CeUeHu i

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MapaJijIe/IbHbIe U EPIEHANKYISIPHBIE K MJIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH NIPSMON U MIIOCKOCTH, TEOpEMA O MPSIMOM NEPIECHIUKYIISIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojl MEXAy MpsSMON M IUIOCKOCTBIO,
JIIBYTpaHHbIA yroJl, JWHEWHBIM yroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PAacCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT MpPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISIPHOCTH  JBYX  IUIOCKocTe. Teopema o0  Tpéx

HEePIEeHIUKYIIsIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyroibHbIA NapaIeIenune]
u ero cBoiictBa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUbI, PABUIbHAS U yCeUEHHAs MUpaMUIA.

DeMEHTEI nNpu3Mbl W THUPAMHIBIL. HpaBI/I.HBHbIe MHOT'OTpaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpPaHHMKA, IpaBUJbHAs NpHU3Ma M IpaBUjIbHAs NHMpPaMUia,
NpaBUJIbHASA TPEYTOJIbHAS NMUpaMua U MPaBUIBHBINA TeTpasap, Ky0. [IpencraBnenue
O IPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOJACKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CuMmMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMIAX, NapAJUICICIUIICNAX, TPABHUIIBHBIX

MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31eMeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOW TOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TMIPSMON TMPHU3MBI, IUIONIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHpaMHUIBI, TeopeMa O IUIOMIAIn

yceuéHHoi nupamupsl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoOueIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

6

I'eomeTrpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yronife HUINHAPUIECKON MTOBEPXHOCTH, OCh
WIAHIPUYECKOH ToBepXHOCTH. LIWmHAp: oCcHOBaHHMS M OOKOBas TMOBEPXHOCTH,

oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U TTOJTHOW TMTOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolie KOHMYECKON TTOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHa, 0Opasyromias U OCb,
MJI0MIaas OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAaHUA U OoxoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TuamMerTp, IIOMAAb TOBEpXHOCTH chepbl. BzanmHoe

PAaCIIOJIOKCHHUC C(bepm N IIJIOCKOCTH, KacCaTCJibHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3o06paxeHune Tea BpalleHUs Ha MI0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

okoJo chepsl, chepa, BiMcaHHAsI B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonsatue 06 oO0BEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayieNienunena u cieactBus w3 He€. OO0bEM IIMHApA,

KoHyca. O0bEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpoctpaHcTBe. COOTHOIICHHS  MEXKIY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenust nuiauHIpa (MapajuielbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha miockoctu U B mpocTpaHcTBe. ClI0XKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ducio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio  mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amauv B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopaunaTHO-BEKTOPHBIN METO MPHU PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Bnanenne meromamu J0Ka3aTenbCcTB, ITOPUTMAaMHU pPELICHUS 3aj1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCMoMa, Teopema, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (OPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIOKHOE YTBEpKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKONl HWHIYKIUH;
IPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUs TpH PpEHICHUH 337134,
OLICHMBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
OTNIEpUPOBATH MOHATUSAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU HaM
MHO)XECTBaMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUIs OIMCaHUs PEANbHBIX MPOIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM WYHCIE U3 JAPYIHX Yy4YeOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMU: HAaTypalbHOE YHCIIO, LEJ0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HATYpaJIbHOM CTENECHHU, CTETICHb
C pauMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHATIbHOE  YMCJIO,  MHOXKECTBA  HATYypaIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIETMMOCTH, HAaUMEHBLINH OOIIMH JenuTeNh W HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TIO3MLIMOHHBIMA  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU M Jiorapudmamu, Mnpeodpa3zoBaHus IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPUPOBATH IMOHATHUAMU: IMOCICAOBATCIIBHOCTD,




apupmeTHyecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAs TIEOMETpUYECKas IPOTPeccHs; yMEHHe
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcd  KOMIUIGKCHBIX  4Hceld (reoMeTphyecKas,
TPUTOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOIUTH
apuMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBAaTh
HNOHATUAMM: MaTpuna 2x2 u  3X3, ompenenauTenb MaTpULBbI,

FEOMETPUUYECKUI CMBICIT OTIPEACTUTENS

YMeHne omnepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEeHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUH M HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMBl C IIApaMETPOM; IPUMEHSITH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U pPeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKIHUH,
NEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKUIMH, SKCTpeMyM (YHKINH, HanOOJbIlIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMHA Ha POMEXKYTKE, HEMPEphIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMH, TIepBasi ¥ BTOpasi MPOU3BOAHAS (QYHKIIMU, TEOMETPUUECKUI U
(GU3HMYECKU CMBICT TPOW3BOJHON, TEPBOOOpa3Has, ONpeaeaEéHHBIA
UHTETpajl,; YMEHHE HaXOIUTh ACUMOTOTHI Trpaduka (YHKUUHU; YMEHHE
BBIUUCIISATH  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Trpaduky
(GYyHKINW; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HA4YCHUs (YHKIHA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHMEM arlapaTa MaTeMaTHUeCKOTro
aHalM3a; TPUMCEHATH TPOM3BOTHYIO JUISI HAaXOXKICHHUS HAWIydIIero

peliCHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHUX H




bu3HYecKuX 3a7avyax; HaXOAUTh TUIOMAAN U 00BEMBI (GUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATCMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

nomoInbio auddepeHmaIbHbIX YpaBHEHUH

YMeHne omnepupoBarth MOHATUAMH: rpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTrOHOMETpUYECKHEe  (YHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBaAHUS
rpa¢ukoB GYHKIHUMA, UCTIOIB30BaTh TPAPUKH IJIs H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 APYTruX y4eOHBIX MPEeIMETOB H
3aJa4 U3 peasibHOM JKU3HU; BhIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUN, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMiu; n300paxkaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELIEHUN YpaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/Jaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOILICHTHI, A0 W YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
yCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH YNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJauM, HMCCIEIOBATh IOJIYYEHHOE pEIICHHUE U
OLIGHUBATh MPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MAaTEMAaTHUKHU; COCTAaBJIATh BBIPAKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM anmapara

anreOpbl, HHTEPIPETUPOBATH MOJYUYSHHBIN pe3yabTarT

YMeHue oneprupoBarh MOHIATUSAMH: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JTUCIEePCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBAaTh HH(OPMAIHMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMMax, rpadukax, OTpaKarollylo CBOWCTBA PEalTbHBIX MTPOIECCOB U
SIBIICHHI; TIPEACTaBIATh HH()OPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
UCCIIEI0BAaTh CTAaTUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadu4ecKuXx METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEI0BAaTh COBMECTHBIC HAONMIOAEHUS C TOMOIIBIO JHAarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIM ONBIT W Clly4allHOE
COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpadUUECKUX METOJOB; MPUMEHSThH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEpOSITHOCTEH, (opMyny MOTHOU
BeposTHOCTH, hopmyny bepHynnu, koMOuHAaTOpHBIE GaKThl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTU pEaJTbHBIX COOBITUN; YMEHHE ONEPUPOBATH
MNOHATUSIMM:  Cy4ailHass BENWYMHA, paclpeneseHHe BEepPOSTHOCTEH,
MaTEMaTUYeCKOe OXUJaHUE, TUCIEPCUS W CTAHIAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKUMKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOTO, IOKa3aTEeIbHOTO M HOPMAJIBHOIO PACIPEICICHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Juis
pelIeHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCED,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCIIO COYETAaHWH, YHCIO MEepecTaHOBOK; OwHOM HpIOTOHA; ymeHwme
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KIACHUS AJIsl PELICHUS 3a/ay;
OIICHUBATh BEpPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M HHTEPIPETUPOBATH MOTYYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS MpPSMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HDUTYDHI,
MHOT'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OTpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
Ky0, mMmapajuieienuries, mpu3Ma, NUpamuaa, Qurypa M IMOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomaas chepbl, MIOmanb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MMpAMOYTOJIbHOT'O TTapauICIICIIUIICAd, MUPaMUAbI, MPU3MBbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUs] KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEeNIeHNs N3y4aeMbIX (PUryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NMpH3HAKaX reOMETPUYECKUX (Uryp, 00OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUryp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OIMOJHUTEIbHBIE

TIOCTPOCHHSI

11

YMeHHne omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNEpCeHOC, CUMMCTPHUA Ha IJIOCKOCTHU W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCcHUN 3aJad; HaXOAUTb T'COMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IJIomanab, o0BhEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HU; YMCHHUC BBIYUCIIATL TCOMECTPUICCKUC
BEITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, IIOMIAAL MOBEPXHOCTH),
UCTONB3Yysl M3y4eHHBbIE (DOPMYNBI U METOABI, B TOM 4YHCIE: IUIOMIAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb ChEpHI;
00bEM Ky0a, MPSIMOYTOJILHOTO TapaJulesieNuIe/1a, MUPaMHIbl, TPU3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX (GUryp
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YMeHue onepupoBaTh NOHIATUSMU: TPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIO, PAa3JOXKEHHE BEKTopa Mo 0a3ucy,
CKaJsIpHOE TIPOM3BENICHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJNI MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBINA METO]
JUISL peUIeHHs] TEOMEeTpPUYECKHMX 3aJad M 3aJad JpPyrux Yy4eOHbIX

MPEIMETOB

13

YMeHrne BBIOMpATh MOAXOMANIMN METOJ Il pelIeHUs 3a1aydw;
MOHMMAaHWE 3HAYMMOCTH MaTEMaTHUKA B W3YYCHHH MPHUPOJIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; YMEHHE pacro3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJUTDH




IMpUMEPBI  MATEMATHYCCKHUX

MaTEeMaTU4YECKON HayKu

OTKPBITUHA  POCCUHMCKOH W  MHUPOBOU




INEPEYEHD 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COepPKAHUA

Kon
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbiM nokazaresieM. CTeneHs ¢ palMoHAIbHBIM MToKa3areseM. CBoiicTBa
' CTENEHU
s CuHyC, KOCHMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPUDMBI
JHetictBurenbHble  4uciaa. ApudMETHUYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmxEHHbIe BBIYUCIICHUS, MPAaBUJIa OKPYTJICHUS, IPUKHUIKA U OI[EHKa
pe3yiabpTaTa BEIYACICHUN
1.8 [IpeoOpazoBanue BbIpa)eHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paiOHANbHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 I{enwie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




3 DOyHKINH U TPaPUKH
31 Oynknus, crnocoObl 3amaHus ¢yHkuuu. ['paduk ¢yHkiuu. B3aumHO 0oOpaTHBIC
' ¢yukunu. YétHeie n Heu€éTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
OO6nactp ompenereHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymn ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOoMEXYyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIMH. HambOonbinee u HauMeHbIlee 3HAYCHUE
GYHKIMH HAa IPOMEKYTKE
13 CrenenHass (yHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUN, ©X CBOWCTBA U TpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. CBolicTBa  (QyHKIIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana maTtemaTudeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxoxkneHne HauOOJBIIEr0o W HAUMEHBIIET0 3HAaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e 1 MIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS




7.5

Koopannatsl u BEKTOpBI




YUYEBHO-METO/INUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: ajiredpa 1 Hayaia MaTeMaTUYeCKOro aHalln3a, FEOMETPHUS.
I'eomeTpust. 10-11 kmaceel: yueOHHK JIst 00111€00pa30BaTEIbHBIX
opraHu3anuii: 6a30BbId U yriayosieHHbi ypoBHU. B.®D. byTy308B, B.B.
ITpacosios; mox pexa. B.A. Canosuuuero.- M. IIpocsenienue, 2021

METOINUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

['eomerpus. unaktuueckue matepuansl. 10 kinacc: yue6. nocobue ass
00111€00pa30BaTeIbHBIX OPraHU3alMii: 0a30BbIN U YIIIyOJeHHBIN ypoBHH/ B.D.
byrty3os, B.B. IIpaconoB — M. IIpocsemienune, 2019

Nzyuenune reometpun B 10-11 knaccax: Meron. pekomenanuu kK yue0. : C.M.
CaaksiH, B.®. byry3oB. — M. I[Ipocemienne, 2003

['eomeTpusi: auaakt. marepuains aist 10 kinacca. / B.I'. 3uB. — M.
[Tpoceemenne, 2007

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

NuTtepakTruBHas oOpa3oBaTeibHas oHJIaH-uIaTgopma https://uchi.ru
DNEeKTPOHHBIE y4eOHBIE MaTepuaibl ISl YYUTENeH U IIKOJHbHUKOB
https://urok.1c.ru

WNHTepakTuBHAs obOpazoBaTeabHasl OHJTaH-TIaTdhopMa
https://skysmart.ru/online-uroki-po-matematike
['ocynapcTBeHHas oOpazoBarenbHas miaTdopma "Poccuiickas

anekTpoHHas mkoma" https://resh.edu.ru/subject/12/5/
['ocynapctBennas oOpazoBarenbHas maTdopma "bubmuorexka MOII"
https://uchebnik.mos.ru/catalogue?class level ids=5&subject 1ds=8
Nnrepner-ceppuc "Sumexc.YueOuuk" https://education.yandex.ru
OO6pazoBatenbHbIl TOpTan https://mathS-vpr.sdamgia.ru
Enunas  xomtekumst — nu@poBBIX  00pa30oBaTENIbHBIX  PECYpPCOB
https://school-collection.edu.ru
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