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HOACHUTEJBbHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomeTpus» 06a30BOr0o ypoBHS Is
obyuarommxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEeIHET0 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMH, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHHWIO, W TPAJAWIUNA POCCHICKOrO0 0Opa3oBaHMS.
Peanusamus mporpamMmbl 00€CTIeYMBAET OBJIAICHNAE KITFOYEBBIMH KOMITETEHITHSIMH,
COCTaBIISIIONIMMH OCHOBY JJII CaMOPAa3BUTHS W HEMPEPBIBHOTO 0Opa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BHUTHSI
JUYHOCTH 00YJarOITUXCsl.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUsI T€OMETPUU B HAINPABICHUM JIMYHOCTHOTO
pa3BuUTHs OOy4aromuxcs, (OpMHPOBaHUA (DPYHKIIMOHAIIBHOM MaTeMaTUYECKON
TPaMOTHOCTH, U3YUYCHUS APYTUX yU4eOHBIX TUCHHUIUINH. Pa3BuTHe y oOyuarommuxcs
IPABWIBHBIX MPEICTaBICHUA O CYIIHOCTH U HPOUCXOXKJIEHUU T€OMETPUUYECKUX
abcTpakuuii, COOTHOLICHUH PEAJBbHOTO M HUICAIBHOTO, XapaKTepe OTpakKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUM U TMPOLECCOB PEAIBHOTO MHpPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOACIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUS,, HEOOXOAMMBIX JJisi ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OgHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3Yy4Y€HHUS Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (GopMHpyeMOe MpU HM3yYEHUH OOYyUYaroLUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUU LIEMTOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEIIECHUS TEeOMETPUUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIONIB3YIOTCS TMPU PELIEHUH 3aJad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DHU3uKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYNIECTBEHHYIO POJb BO
BCEX 00JacTsAX AesATeNbHOCTH 4YenoBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, (dopma
OTPaKEHHUs OKPYXKAIOIIETO MHpa, YCIOBHE YCIEIIHOTO TO3HAHHS W aKTHBHOTO
npeoOpazoBanus  AeicTBuTenbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUAbl YYEOHOM W TPYHOBOM JEATEIHLHOCTH,
SBJISIETCS. OJHUM U3 TPO(ECCUOHATBFHO BaXKHBIX KaueCTB, IOATOMY aKTyallbHa



3ajaya (POpMUpPOBaHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS]T — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUUECKOMN JAEATEIbHOCTH IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE OOyueHusi — 0011e00pa3oBaTeIbHOE U OOILEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecreuyeHHEe  BO3MOXKHOCTH  MPHOOPETEHUs |
WCIIOJB30BaHUS CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW M JCHUCTBUH,
CHELM(PHUUHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOI0JIKEHUST 00pa30BaHus
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPUU.

[Iporpamma no reoMeTpuum Ha 0a30BOM YpPOBHE IpeIHa3HA4Y€HA IS
00y4aroluxcsl CpeAHEN LIKOJIbI, HE UCIIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00miero oOpazoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME€ MAaT€MAaTUYECKHE YMEHUs, CBSI3aHHBIC
co crneuu(puKol TeOMETpUM M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUUTh I'€OMETpUIO Ooiee
ri1y0O0OKO, €Clii B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHANBHON JEATENBHOCTH.

JlocTikeHHe 1ed OCBOEHHUS MIPOrpaMMbl  OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpHopuTETHBIMHU 3aladyaMy OCBOEHHUS Kypca
«I"eomeTpun» Ha 06a30BoM ypoBHE B 10—11 kimaccax siBastoTCA:

e (opMupoBaHuEe NpENCTaBICHUA O TEOMETPUM KaK YacTh MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX M TENaX BpAILLEHUS
KAaK O BXHEHIIMX MATEMaTHYECKUX MOJEIAX, MO3BOJIIIOLIIMX ONUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMeHHs paclio3HaBaTh Ha 4YEPTEXKaxX, MOJEIAX MU B
peaIbHOM MHpPE MHOTOIPAHHHUKH U TeJla BpallleHUS;

e OBJAJCHUE METOAAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHSATHUSIMH O
MHOTOI'PaHHHMKAX M TeJaxX BPaIlEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHUE  aJNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3a/ady;
dbopMHpOBaHHE YMEHHUS TPOBOJAUTH  HECIOXKHBIE  JTOKa3aTeJIbHbIE
pacCyXJeHus B XOJ€ PEIIECHUs CTEPEOMETPUUYECKHUX 3aJad W 3a1ady C
IPaKTUYECKUM COAEPIKaHUEM;

e pa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX crocoOHoCTeM
oOy4Yarommxcs, MO3HABATEIbHON  AKTMBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILICHUS;

e (opmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, peJeBaHTHOM
F€OMETPUN: YMEHHME DPACIO3HABATh IMPOSIBICHUS T€OMETPUUYECKHUX



NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX U IpPU U3YYEHUU JPYIMX Y4YEOHBIX MNPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh HMX Ha S3bIKE
IE€OMETPUU U CO34aBaTh F€OMETPUUECKUE MOJEIIHN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEHIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIPETUPOBATh U OLIECHUBAThH NOJYYECHHbBIE PE3YIILTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro u3y4yeHus 3aJad, pellaeMblX Ha ypOBHE
UHTYUTUBHOTO NO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHEUIIIEMY U3YUYEHHUIO TTPEJIMETA.

[IpeanouTenue OTHAETCS HATIAAHO-KOHCTPYKTUBHOMY METOY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHHUS UMEIOT B CBOEH OCHOBE YUYyBCTBEHHOCTH IMPEAMETHO-
IIPaKTUYECKON JEATENbHOCTH. Pa3BHUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4YalllUXCcsi B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CYET pEIICHUs 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3maHue o0Opaza MPOBOJAUTCS C OMOPOMl Ha
HarJIsgHOCTh, @ ONEepUpoBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE conepkaTenbHble TUHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMple ¥ MIJIOCKOCTH B IPOCTpaHCTBEY, « Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenseTcs HE TOJBKO II0 COJAEp)KATEJIbHBIM JIMHUSAM, HO W IO ToAaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

CopnepxaHue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell mporpaMmbl, paclnpeAeN€éHHbIM 10 TojJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOObI OBIAJEHUE TI'€OMETPUUYECKUMHU
NOHATUSAMHU W HaBBIKAMHM OCYLIECTBIISUIOCH MTOCJEN0BATEIBHO U MTOCTYIATEIBHO, C
cOOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUM OOydaroluxcs, paciupss U
yrayOnsisa e€, o0pasyst MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpum orBoautcs 2 4aca B Heneno B 10 knacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a aBa rojna o0yuyenus - 102 yyeOHbIx yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTWYEeCKOM MOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJIbHble YW CKpeluBaromuecs npsmele. llapamienbHOCT NPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIBHBIE MPSIMbIE B  IIPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MNapPAJLIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPaBJIECHHBIMA CTOPOHAaMH; Yrojd MEXIy IpsAMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEM: [apajuleyIbHBIE  ILIOCKOCTH, CBOMCTBa
napajuleNbHBIX  IuIockocTed. IIpocTeiiiine mpocTpaHCTBEHHbIE (QUIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, Mapaieenunes]; HOCTPOEHUE CEUEHU.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHBIE M TEPIECHAUKYISIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpemMa O MPIMOU
NIEPIICHIUKYJIAPHOU IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYIPAHHBIM  YroJl, JIMHEHHBIA yroia JABYTPaHHOrO  yIUia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IJIOCKOCTH, PACCTOSIHUE
OT MNOpAMOM 10  IUIOCKOCTH,  MpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: NPU3HAK  MEPHEHIUKYISIPHOCTH  ABYX
II0CKoCTeN. Teopema 0 TpEX NEPIEHIUKYISAPaXx.

MHoOrorpaHHuKHu

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. IIpusma: n-yrosbHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBbI; IpsiMasi M HaKJIOHHAs MPHU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuleJienunes, U ero cBoucrsa. Ilupammpma: N-yroiapHas nupamuia, TPaHU H
OCHOBAaHME MUPAMMU/JIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas MNHpaMHJa. OJEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBHiIbHBIE
MHOT'OTPAHHMKU: IOHATUE NPABUIBHOIO MHOTOI'PDAHHHUKA; IPAaBUJIbHAS NPU3MaA U
NpaBWIbHAs MHUPAMHIA; TpPaBUJIbHAS TPEYrojbHas NOUPaMUIa W TMPABUIIbHBIN
teTpa’ap; KkyO. IlpeacrtaBieHwe O MNPaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, NPSAMOMH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapajulesenunenax,
IIPAaBWJIbHBIX MHOIOTPAHHUKAX.

Bbluncienre 371€MEHTOB MHOTOIPAHHMKOB: pE&Opa, AMAaroHaliH, YIJIbL.



[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOMl TMPHU3MBI,
IJIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABWIHHOM MHPAMUIBI,
TeopeMa o IUIomaau ycedéHHod mnupamuabl. I[lonarue o6 o0bEMe. OO0BEM
MMAPAMU/IBI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unuHaapuyeckas MTOBEPXHOCTb, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON NOBEepXHOCTH. LlWiMHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3zyromas U OCh; IUIOMIAJAb OOKOBOM | IOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: ocHOBaHuWe U BepIlInHA, 00pa3yromias
U OCh; IUIONMIAhr OOKOBOM ¥ TIONHONM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpazyroIue 1 BbICOTa; OCHOBAHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, IUAMETP; IUIONMIAb MOBEPXHOCTH CREpHI.
B3aumHoe pacnonoxxeHue cdepbl U IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N3o0pakeHue Te BpalleHus Ha mIoCKoCcTH. Pa3BEpTKa HUIMH/Ipa U KOHYCA.

KoMOuHanuu Ten BpalieHus: 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTUCAHHBIH
okoJ10 chepsl; chepa, BNUCaHHAS] B MHOTOTPAHHUK, WJIM TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapayiesienunena u ciueAactBus u3 He€. OO0BEM HWIMHIpA,
koHyca. O0BEM 1apa 1 miomaas chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus munHApa (MapauieIbHO U NEPIEHANKYISIPHO OCH), CEUCHUS KOHYyCa
(mapajuieTbHOE OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIUINHY ), CEUEHUsI 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocT U B pocTpancTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BeKTopa mno TpéM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX  C
IIPUMEHEHUEM TIPABUJI JEUCTBUM C BekTopamu. lIpsmoyronsHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopawnatel BekTopa. IIpocteiimime 3amauun B
KOOpJMHATaX. YToa MexXAy BekTopamu. CKaISIpHOE MPOU3BEACHUE BEKTOPOB.
Brluncnenne yrioB Mexay MPSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METO/I IPU PELICHUN T€OMETPUUYECKUX 3a/1aU.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl Y4yeOHOro TMpeaMeTa
«MaremaTrka» XxapakTepru3yrTCs:

I'paxxnanckoe Bociuranue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs] KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKMCKOro OOMIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUMH,
Ipolenyp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI W IMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C WX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY Y HACTOALIEMY POCCHUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOU IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHKEHUW B JAPYIMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO HApoJa;
cOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HATHUYECKOTO  IOBEJICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIIbHOCTHIO
y4€HOI0; 0CO3HAaHUEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peLIEHU, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMaTUYECKUM ACIIEKTaM Pa3JIUYHBIX BHJIOB HCKYCCTBA.

dusuyecKoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B
WHTEpecax 37J0pOBOT0O U 6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0pPOBbIO (310pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHITHI U

OTHbIXa, peryJispHas busnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYHOJIOOMS; MHTEPECOM K
paznmuuyHbiM  cpepam  MpodecCUOHANBHOM  JIEATETBbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIIOKEHUSIMH, YMEHHEM COBEpILAaTh OCO3HAHHBIA BHIOOD
Oyaymieit npodeccuu U peaau30BbIBaTb COOCTBEHHBIE >KU3HEHHbBIC ILJIAHbL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO U



caM000pa30BaHUIO Ha NPOTSHKEHUU BCEM JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYACTHUIO B PEIICHUH NPAKTUYECKUX 33]1a4 MAaTEMATHUYECKON HAIIPABICHHOCTH.

IKOJOTHIECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYphl, MOHMMAHUEM BIIUSHUA
COI[MAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUUAIBHOU
Cpelbl, OCO3HaHHEeM TJ00aJbHOTO  XapakTepa HJKOJOTHYECKHX Mpodiem;
OpHUEHTAlMEl Ha IPUMEHEHUE MAaTeMaTHYECKUX 3HAHWUU JUIs PEIICHMsS 3a1ad B
0o0JaCTH  OKpYy)Karomied cpeapl, IUIAaHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEN CPELBI.

LleHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U  OOIIECTBEHHOW MPAaKTUKH, TOHUMaHUEM
MaTeMaTUYECKON HayKH Kak c@epbl 4YeJOBEUYECKOM JESTEIbHOCTH, JTaloB e¢
pa3sBUTUSA M 3HAYUMOCTH [UI PA3BUTUs LMBUIM3ALMH; OBJIAJICHUEM S3BIKOM
MAaTEMATUKH U MaTeMaTHUYECKOW KYJIbTYPOM KaK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATh NPOEKTHYIO M HCCIIENOBATENBCKYIO JESTEIBHOCTD
VMHJIMBUAIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUCOHOTO IMpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2yIMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvuvie  nosznasamenvHvle  Oelicmeus, — 0becnewusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcaruleco  Mupda,  NpuMeHeHue  JI02UHECKUX,
ucciedo8amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble joruueckue 1eMCTBUSA:

e BBIABIIITh M XapaKTEPH30BaTh CYIISCTBCHHBIC ITPU3HAKH MAaTEeMaTHUYCCKUX
OOBEKTOB, IOHSATHH, OTHOIICHUH MEXIy IOHATUSIMU; (HOPMYIUPOBATH
ONpe/CTICHUS]  TOHSTH, YCTaHABIMBATh CYIICCTBCHHBIH  IMPHU3HAK
KJaccu(ukanyy, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHUS, KPHUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHHUMATh, (OPMYJIUPOBATH W  IPEOOPA30OBHIBATH  CYXKICHHS:
YTBEPJIUTCIIbHBIC W OTPUIATE/IbHBIC, CAWHWYHBIC, YacTHbIC M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3W |
NPOTUBOpEYHs B (akTax, JAHHBIX, HAOIIOJACHHUSX W YTBEPIKICHUSAX;,
npeajiaraTh ~ KpUTEPHMH  JUJI  BBIABICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
IPOBOIUTD CaMOCTOSITEIIBHO JTIOKA3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
NPUBOJIUTH TMPUMEPhl W KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHEBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pelIeHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpPATh HAMOOJEE TMOAXOMANMNH ¢ y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBare/bCKHue JelCTBHA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOdIEMY,
yCTaHaBJIMBAaTh WCKOMOE€ W  JaHHOE, (POpPMHUpPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEIIBHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIENOBAaHME II0 YCTAaHOBIIEHHUIO OCOOECHHOCTEH MaTeMaTH4YECKOrO
OOBEKTa, SBJIECHHS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYJIHpPOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOIOECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmei:

2)

BBIIBIIATE JeuuTel WHPOpPMAIIUU, TAaHHBIX, HEOOXOIUMBIX IJII OTBETa
Ha BOTIPOC U JIJIS PEIICHUS 3a1a4H;
BBIOMpATh  WHGOPMAIMI0O W3  MCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UH(POPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM TMPEACTABICHHUS;
CTPYKTYpHpPOBaTh MH(POPMAIIHIO, TPEJCTABIATh €€ B Pa3INUHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonuvie KomMMyHukamuenwvle Oelicmsus, — odecneyusarom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VHUAIOWUXCHL.
OO01menue:

BOCIIpUHUMATh #  (GOPMYJIHPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TIEJIIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHS] B YCTHBIX M NMHCBMEHHBIX TEKCTax, AaBAaTh IOSCHEHUS IO
X0y peLIeHUs 3aa4i, KOMMEHTUPOBATh NIOJYUYECHHBIN PE3YJIbTAT;



B X0JIe 00CYKIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK1a€MOM TEMBI,
npo0sIeMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJEH, HAllEJICHHbIE Ha TTIOMCK
pelIeHus; COMOCTaBIATh CBOM CYXKACHHUS C CYXICHUSMU JPYrUX
YYaCTHUKOB JUanora, oOHapy»KMBaTh pa3inuuMe U CXOJICTBO IMO3UIIMH; B
KOPPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAXKEHUS;

e TPENCTaBIATH  pE3ydbTaThl  pELICHUS  3a7aud,  HKCIEPHUMEHTA,
UCCIICJIOBaHMSI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3a]a4 IPE3CHTALMUA U OCOOEHHOCTEN ayIUTOPUHU.

CoTpyaHu4ecTBO:

e IOHMMAThb M  HCHOJB30BaTh  IpEUMYyLIeCTBA  KOMaHAHOMN U

3)

VHIMBHUIyaJIbHON pa0OThI IPU PELLICHUH YYEOHBIX 3a/1a4; IPUHUMATh 1I€JIb
COBMECTHOM JEATENbHOCTH, IUIAHMPOBAaTh OPraHU3alHdI0 COBMECTHOM
paboThI, pacrpeaensTh BUAbl padoT, JOTOBApUBATHCA, 00CYX AaTh POLECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNNOBbIX (popMax pabOThl (00CYykAEHHUS, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbDY W HHBIE); BBINOJHATH CBOIO YacTh padOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTMMU WICHAMH KOMAaHJBbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanouvie  pecynamuenvie  Oeiicmeusl, obecneuusarom

Gdopmuposarue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUYHOCHIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHHs
C Y4€TOM MUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIBHON pediekcuu Kak OCO3HaHUS
COBEPILIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOaMHM  CaMOIPOBEPKH, CAaMOKOHTpOJS Mpolecca M
pe3ysibTaTa pelIeHUuss MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTh IPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, TAHHBIX, HAWIEHHBIX OIUOOK, BHISBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yjibTaTa €M M YCJIOBUSAM, OOBICHATH
IIPUYMHBI JTOCTUKEHUSI WM HENOCTHXKEHHUS PE3YJIbTATOB JEATEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

OmnepupoBaTh MOHIATUSAMU: TOUKA, IPsIMAasi, IIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HHUX MPH pPELICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAICTBHOCTD U MEPIECHANKYIIPHOCTD MPSMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBath B3aUMHOE paCHOJIOKEHUE MPAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JABYTPAaHHBIM Yroj, TpaHH JBYTPaHHOIO yrJa,
peOpo IBYrpaHHOTO yriia; JIMHEWHBIM Yroj JABYTPAHHOTO YIJa; TrpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIIbIN
MHOTOTPaHHHMK, 3JIEMEHTbl MHOIOTPaHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
NPSIMOYTOJIBHBIN NapajuieienuIie]], Kyo).

KnaccupunupoBat ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kkiaccuukanuy  (BBITYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKH; MpaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeJICUIEeab] ).

OmneprpoBaTh MOHATHIMH: CEKyIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHILIMIIBI TOCTPOEHUSI CEYEHU I, UCTIOIb3YSI METOJI CIE0B.

CtpouTh ceueHUS MHOTOTPAaHHUKOB METOAOM  CIIEZIOB, BBIMOJHSTH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Permats 3a7aun Ha HaXOXKJICHUE TEOMETPUIESCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS HW3BECTHHIE AHATUTHUYECKHE METOAbl MpPH PEHICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIUYMCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKHM JO TPAMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEILMBAIOIUMUCS MPSIMBIMH.

Permats 3a7aun Ha HaXOXKICHHE TEOMETPUUECKUX BEJIMYMH MO 00pas3iam min
aITOpUTMaM, TPUMEHSS W3BECTHBIE AHATUTHUYECKHE METOAbl MpPH PEHICHUU
CTaHJIAPTHBIX MAaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXKIY
CKPCILMBAIOIIMMUCS NPSIMBIMU, MEXIy MNPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.

Bbruncnsate 00bEMBI U MIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) ¢ TpuUMEHEHHEM (QOpMyJ; BBIYUCISATH COOTHOIICHHUS MEXKIY
TUTOMIA/IIMUA TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHHUKOB.

OmnepupoBaTh MOHATUSMHU: CHMMETPHUsT B IPOCTPAHCTBE; IEHTP, OCb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBAT W HHTEPIPETHPOBATH HHPOPMAILUIO O



IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEepTEXKax U
PUCYHKaX.

[TpumensaTy reomeTpudeckue (aKTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIbKO IIaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHNUS
3aJlaHbl B IBHOHM (hopMe.

[IpuMeHATh  NpOCTEMIIME NPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINUTH NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJIE U
YKWA3HU, PACTIO3HABATh NPOSIBJICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh IMOJMy4YEHHBbIE 3HAHMA HA INPAKTHKE: AHAIW3UPOBATh PEAJIbHBIC
CUTyallUM W NPUMEHATh H3Y4YCHHBIC IIOHATHS B IPOLECCE IIOMCKA PEIICHUs
MaTE€MaTUYeCKH CQPOPMYIHPOBAHHOM MpPOOJEMBI, MOJEIUPOBATH PpEaJbHBIE
CUTyallul Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUYECKHUX MTOHATUI U TEOpEM, almapara ajreopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOKICHUEM I'€OMETPUUECKUX BEIIUYHUH.

11 KJIACC

OnepupoBaTh MOHATUSIMU: IWIMHAPUYECKAs IOBEPXHOCTh, 0O0Opa3yrolue
HUAJMHIPUYECKOW  MOBEPXHOCTHU;,  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpazyroIue KOHMUYEeCKON OBEPXHOCTH, KOHYC; chepuueckasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CLIOCOOBI TTOTYYSHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioioxkeHnue cPepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IaPOBOU CEKTOP.

Boruucnsate  0o0BEMBI M IUIOMIANM  TOBEPXHOCTEH Ted  BpaIlCHHUS,
TE€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BIIMCAaHHBIA B chepy W
OMHUCaHHBIA OKOJO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK WU TEJO
BpAaIlCHUS.

BBIYUCIISATE COOTHONICHHUST MEXAY IUIOMASIMUA TOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMble (QUTYpPbl OT PYKH U C TPUMEHEHUEM TIIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3Bnekath, HHTEPHPETHUPOBATH U MPeOoOpPa3oBbIBATHL HUHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.



OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHATH, KAKUMH CBOMCTBAMU OHHU 00JIaJaIO0T.

[IprMeHATH TPAaBUIIO NapAJUICIICIINATIEA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPJINHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXIY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT.

[TpumensaTh reomeTpudeckue (akTbl JUIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMe.

Pemate mpocreiimme reoMETpUYECKHE 3aJa4d Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUH U
HAX0Xk/IEHWE F€OMETPUUECKHUX BEITUYMH 110 00pa3laM UM aIropuTMam, IpUMEHss
U3BECTHBIC METO/IbI IPU PELICHNUN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMeHATP NpPOCTEUIIHE NPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 33/1a4.

[IpuBOaNTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKU3HU, PACTIO3HABATH IIPOSIBIICHNE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

IIpyMeHATh IMOJMyYEHHBIE 3HAHUSA HA IPAKTUKE: AHAIU3UPOBATH pEalIbHbIC
CUTyallud W IIPUMEHATb HW3YYEHHBIC IIOHATHUS B IPOLIECCE IOUCKA pPELICHUs
MaTeMaTU4ecKu CQHOPMYIMPOBAHHOM MpPOOJEMBI, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE TE€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOKICHUEM T€OMETPUUECKUX BEINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumeHoBaHHe KouunyecTBO 4yacoB DIEeKTPOHHBIE Cnucok uTOroBbIxX miIaHupyemMoix | Crocod OeHKU HTOTOBBIX
e pa3aeiioB U TeM Kontpo | [IpakTu (undpoBbIie) Pe3yJbTATOB € YKA3aHUEM ITANOB | IJIAHUPYEMBIX Pe3yJbTATOB
n/n Bcero
NporpaMmel JbHBIE | YecKkue |00pa3oBaTe/IbHbIE X (pOpMHPOBAHHUSA
padoThl | padoThI pecypchl
OmnepupoBath MOHATHAMH: TOYKA, CamocTosTenbHast padora,
Beejere B https://resh.edu.ru/ npsiMast, ITIOCKOCTb. IpOBEpOYHAs pav60Ta,

1 10 [IprMEHATh aKCHOMBI CTEPEOMETPHU M | MATEMATHYECKHH JUKTaHT,

CTEPCOMCTPHIO CIIC/ICTBUS U3 HUX NPU PELICHHU TEePMHHOJIOTUYECKHI TUKTAHT,
TEOMETPUUCCKHX 33/1a4. 3a4eT, yCTHBIA OTBET
OnepupoBaTh NOHATUSIMU: KonTponbHas pabora,

IIpsiMble U IIOCKOCTH B MapauIeIbHOCTh MPSAMBIX M IIOCKOCTEH. | CaMOCTOSATENIbHAs paboTa,

5 MPOCTPAHCTBE. 12 1 https://resh.edu.ru/ | Knaccuduimposars B3auMHOE npoBepoyHas pabora,
[TapamiensHOCTB PACHOJIOKEHUE MPSAMbBIX M INIOCKOCTEH B | MATEMAaTUYECKUI TUKTAHT,
TIPSAMBIX M TIOCKOCTEH HPOCTPAHCTBE. TEePMHHOJIOTUYECKHI TUKTAHT,

3a4eT, YCTHBIN OTBET
OmnepupoBath MOHITUSIMU: CamocrostensHas padora,
HEPIEeHANKYISIPHOCTD MPSIMBIX U npoBepouHasi pabora,

3 IleprieHAMKYAAPHOCTH 12 https://resh.edu.ru/ | mrockocTeii. MaTeMaTHYeCKU TUKTAHT,

MPSMBIX U INIOCKOCTEN Knaccupunnposars B3anmMHoe TEPMHHOJIOTUYECKHIA TUKTAHT,
PacHoJIOKeHNE NPSAMBIX M IDIOCKOCTEH B |3a4eT, YCTHBINA OTBET
HPOCTPAHCTBE.
OnepupoBath NOHATHUAMU: ABYrpaHHblii | KoHTponpHas pabora,
yToJI, pPaHy JABYTPaHHOrO yria, pedpo caMocTosITebHAs paboTa,

4 Yrael MeXIY OPSIMBIMU 10 1 https://resh.edu.ru/ | tByrpaHHOrO yriia; JIMHEHHBII yron npoBepoyHas pabora,

Y TIOCKOCTSIMU JIBYTPAHHOT'O yIJia; TpajycHasi Mepa MaTeMaTHYeCKUI TUKTaHT,
JBYTPaHHOTO yTJIa. TEePMHHOJIOTUYECKHIA TUKTAHT,
3a4eT, YCTHBII OTBET

5 MHOFOrpaHHIK 11 1 https://resh.edu.ru/ | OnepupoBath MOHATHAMH: KoHnTposbHas pabora,

MHOT'OI'paHHUK, BBIHYKHLIﬁ n

CaMOCTOATCIIbHAsA pa60Ta,
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HEBBIITYKJIBI MHOTOTPaHHHUK, SJIEMECHTHI
MHOTOTpaHHHUKA, TPABHIIbHBIH
MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHbIE BU/IbI
MHOTOTPaHHUKOB (MTUpaMu/ia; Mpu3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunen, Kyo).
KnaccuduumpoBaTb MHOrOrpaHHHKH,
BBIOHMpasi OCHOBAHUS JUIsl KIIaCCU(PHUKAIIH
(BBIITYKJIBIC M HEBBIMTYKJIBIC
MHOTOIPaHHUKH; PABHJIbHBIC
MHOTOTIPaHHUKH; TIPSIMbIE U HAKJIOHHBIC
HPU3MBI, TIAPAJLICIICTIUIICIbI).

MpoBEpOYHast paboTa,
MaTeMaTHYEeCKUH AUKTaHT,
TEPMHHOJIOTHYECKUI TUKTAHT,
3a4€T, yCTHBIA OTBET

Brranciaats 00bEMBI U THIOIAAN
MOBEPXHOCTEH MHOT'OTPAHHUKOB

Konrponbnas paboTa,
caMmocTosTelbHas paboTa,

6 O06BbEMBI 9 https://resh.edu.ru/ | (mpusma, mupammIa) ¢ IPUMEHEHHEM poBepoyHas padora,
MHOT'OT'PaHHUKOB (bOpMyJI; BEIYHCIIATH COOTHOIICHHS MaTeMaTHYCCKUil IUKTaHT,
ME>KTy TUTOIIASIMU TTOBEPXHOCTEH, TEPMHHOJIOTUYECKUI TUKTAHT,
00bEMaMH IOJOOHBIX MHOTOTPAHHHUKOB. | 3a4€T, yCTHBIN OTBET
OmepupoBath moHATHAME: cekymas | KonTponbhas pabora,
IUIOCKOCTh, CEYeHNE MHOTOTPAaHHUKOB. | CAMOCTOsITEIbHAS paboTa,
OOBSICHATH MPUHIUIIBI TOCTPOCHUS npoBepoyHas pabora,
TTOBTODEHHE: CoueHL, https://resh.edu.ru/ CEYEHHMH, UCIIOJIB3YS] METO/] CJIC/IOB. MaTeMaTHYECKHUil z[I/IVKTaHT,
7 4 CTpouTh CeUeHUsT MHOTOTPaHHHUKOB TEPMHHOJIOTUYECKHUI TUKTAHT,
PACCTOAHMA 1 YIB! METO/IOM CJIC/IOB, BBITIOJIHSATh 3a4eT, yCTHBIA OTBET
(BBIHOCHBIE) TNIOCKHE YEPTEKH U3
PHCYHKOB IPOCTBIX O0BEMHBIX QUTYD:
BH]I CBEpPXY, COOKY, CHH3Y.
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME
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11 KIIACC

KoanuyecTBO 4acos JaekTpoHH  CHMCOK MTOTOBBIX Cnoco0 oneHkn
e HanmenoBanu ble IUVIAHUPYEMBbIX Pe3yJbTATOB HTOrOBBIX
; € pa3aeJioB U (uu¢poBbIe) ¢ yKa3aHMEM 3TANOB UX IVIAHUPYEMBbIX
n/ Konrpoabn  IIpakrTuuecku
I TeM Bcero bie paGoTLI e paGoTLI o0pa3zoBaten (QopmupoBaHus pe3yabTaToB
NMPOrpaMmblI bHbIE
pecypchl
OnepupoBarb Pemenue 3anauy,
IIOHSTUSIMU CaMOCTOATCIIbHAsA
OWJIMHIPAYECKAS pabora
MOBEPXHOCTh,  00Opa3yroiue
HWIMHAPUYECKON
MMOBEPXHOCTH; TUATTUHD;
Bubnmorexka = KOHHMYECKas  IOBEPXHOCTH,
Tena spamens 12 ]_[OK oOpa3yromme  KOHUYECKOM
https://m.eds0  moBepXHOCTH, KOHYC;
0.ru/1568aba3  cdeprraeckast MOBEPXHOCTb.
Pacno3naBath Tena
BpalleHus (UUIUHAP, KOHYC,
cdepa u map).
OOBCHATH  CTHIOCOOBI
MTOJTYYSHUS TEJ BPAIICHHUS.
Bubnnoreka Beruucnate 00béMbI M Pemenue 3anau,
O6BEMBI TEN 5 1 LIOK IUIOMIAZM TIOBEPXHOCTEW Ten =~ CaMOCTOSATCIbHASA
https://m.edso  Bpamenus, reomerpudeckux PadoTa,
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0.ru/1568aba3

TeJ ¢ MPUMEHEHUEM (HhOPMYIL.
OnepupoBaTh
MOHATUSIMH: MHOTOTPAHHUK,
BIIMCaHHBII B  chepy u
OMHCAHHBIA OKOJO cepsr;

chepa, BITMICaHHAS B
MHOTOTPAaHHUK  WJIM  TEJO
BpAILLICHHUS.

Breraucnars
COOTHOILICHHUS MEXIY

IUIOIIA/IIMH TTOBEPXHOCTEH H
00BbéMaMu TTOTOOHBIX TE.

KOHTPOJIbHAS
paborta

Bexkrops! u
KOOPJHMHATHI B
IIPOCTPAHCTBE

10

buoOmmoreka
LHOK

https://m.edso
0.ru/1568aba3

OnepupoBatb
HOHATHEM BEKTOP B
IIPOCTPAHCTBE.

Beimonuate  pedcTBUs
CIIOXKEHUS BEKTOPOB,
BHIUUTAHUS  BEKTOPOB U
YMHOXKEHUS ~ BEKTOpa  Ha
YHUCI0, OOBICHATh, KaKUMHU
CBOICTBaMM OHU 00JIaJ1AI0T.

[IpumeHATs  mpaBHIIO

napaJelenunea.
OnepuposBatb

OCHOBHBIMH NOHATHUSAMHU.
Haxonuts CyMMyY

BEKTOPOB M IPOMU3BEIAECHUE
BEKTOpa Ha YHCIO, YIoll
MEXKY BEKTOpaMHU,
CKaJIsIpHOE MIPOU3BEJEHHUE,

Pemenne 3amau,
CaMOCTOSITeNIbHAS
pabora,
KOHTPOJIbHAS
pabora
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IToBTOpEHME,
o0o01enue,
CHCTEMAaTHU3allH
s 3HAHUH

OBILIEE
KOJIMYECTBO
YACOB 10

34

bubaunoreka
[HOK

https://m.edso
0.ru/1568aba3

packiiagpiBaTh  BEKTOp IO
JIBYM HEKOJUJIMHEAPHBIM
BEKTOpaM.

3ajmaBaTh  IUIOCKOCTH
YpaBHEHUEM B JEKapTOBOM
CHUCTEME KOOPJMHAT.

Pemate  mpocreitimme
reOMETPUYECKUE 3a/lauyd  Ha
MIPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

[TpuMeHSTH MOTyYCHHBIC
3HAHUWA Ha IIPAKTHKE:
aHAJIM3UPOBATh PEajIbHbIC
CUTyallun U IPUMCHSATH
W3yUYCHHbIC TIOHATHS B
nporiecce MOUCKa PeIIeHus
MaTeMaTHYECKU
chopmynupoBaHHOI
po0OJIeMbl, MOIETUPOBATH
PCaJIbHBIC CUTYalluUu Ha
S3bIKE TEOMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHNEM
reOMCTPHUICCKUX HOHATHHU U
TeopeM, ammapaTa anreopsl;
pemaTbh NPpaKTUYCCKUEC
3aJ1auM, CBS3aHHBIE C
HaXO0XICHUEM
TE€OMETPUUYECKUX BETUYHH.

Pemenue 3amau,
CaMOCTOSTCIbHAS
pabora,
KOHTPOJIbHAS
pabora
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[IPOTPAMME |

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
OcCHOBHbIE IOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [TOK
- 11ep p https://m.eds00.ru/2d8a9c99
U TUIOCKOCTD
[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NEepeCeKaroIrecs npsamas 1 bubmmorexa [JOK
- 1TeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOTPaHHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOEKLIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u
N bubnuotexa [JOK
MUpamMujie, X Pa3BEPTKU U MOJIEIH. 1

CeueHns MHOT'OI'PpaHHUKOB

https://m.edsoo.ru/b30dff38
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HavansHbie cBeeHNs 0 KyOe u

6 nUpaMue, UX Pa3BEPTKUA U MOACIU bubmorexa [IOK
p X P p ' https://m.edso00.ru/3d8ffd32
CeueHuss MHOTOTPAaHHUKOB
INousarue 06 aKCHOMaTHIECKOM
7 IIOCTPOCHUU CTCPCOMECTPHUU. AKCUOMBI BI/I6JII/IOTCK3. HOK
P p U https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
Ilonsatue 06 akCHOMAaTUYECKOM
8 IIOCTPOEHUH CTEPESOMETPHUH: aKCHOMBI bubmmorexa HOK
p P PHH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUA U3 HUX
[Tonsatue 06 akCHOMATUYECKOM
9 IIOCTPOEHNH CTEPEOMETPUHN: AKCHOMBI bubmorexa LHOK
P P pu: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[Tonsatue 06 akCHOMATUYECKOM
10 IIOCTPOEHNH CTEPEOMETPUHN: AKCHOMBI bubmorexa [IOK
p p pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEpEeCEKaroIecs, bubmmnoreka HOK
MapaJUIeNbHbIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 ImapaJJICJIbHBIC IIPAMBIC B BI/I6J'II/IOTCKa HOK
P p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIENbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK

[TapamrensHOCTE IPSIMON U
IJI0OCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYT1Iibl ¢ COHANpaBIeHHBIMU bubmmoreka [JOK
CTOpPOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMHU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmnenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
napasiebHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHBIE
19 (GUTypHl Ha IIOCKOCTHU: TETPAd buGnuorexa [IOK
P + 1CTPAsp, https://m.edso0.ru/4a28dc02
KyO, apasuiesnenumnes
bubmuoreka [IOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434dOf
. bubmuoreka [IOK
21 IT
OCTPOCHHE CCHCHIT https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0o.ru/9a0a%e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie I:;'IGH WK IJ)'IS{ HBIC bubmmorexa [TOK
- HCPHCHAMIYIAD https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEPIEHUKYISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapaienbHele U bu6muoreka [JOK

NEPpUNCHAUKYIIAPHBIC K IIJIIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHuKyIspHOCTH Bu6muotexa [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyJIApHOCTH bubnuoreka [JOK
MPAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePNEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MII0CKOCTH, E::S;/I//I;T:;(;grouz 3c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp ¥ HAKIOHHBIE!

b K

32 paccTosiHue OT TOYKH JI0 MII0CKOCTH, h;IK?SJ_I/I//I;T:;;aO?rOU I66fefadd
paccTosiHUE OT MPSMOM J0 TNIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eg{?ﬁ;fg;?ﬁ}:l%?b%g
paccTosiHue OT PSIMOM 70 TUIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E::Sjlpllr?:;si?g/};bee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubnnorexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bubmuoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroi, TUHEHHBIN yromi bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed
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IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

38 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa LIOK
& https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
39 Hp§3HaK HegHeEﬂI/IKyHHpHOCTH IBYX bubmmorexa LIOK
V https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubmmorexa LJOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMma 0 TpEX nepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KontponbHas paboTa mo remMam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmmnoreka HOK
mockocTei" u "Yriasl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa [TOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: N-yrospHas npu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
TOJIHAsl TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK
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napajijieJICnmIica u €ro CBOMCTBA

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

[Mupamuna: N-yroyibHas nupammuaa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;

48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
p . https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; PABWIbHAS U yCeUEHHAs
nupamua
[IpaBuiIbHBIE MHOTOTPaHHUKH:
MOHSATHE TPABUIBLHOTO

49 MHOTOIpAaHHUKA; TPAaBUIIbHAS [TPHU3Ma bubnmnorexa [JOK
U IIpaBUJIbHAS NTUPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroyibHasi nupamMuaa u
MIPaBWIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOIPaHHHUKAX: OKTad bubnnorexa [IOK

P ] P https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CumMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIHO TOUYKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B UPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieJienumneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB

52 MHOTOI'PDAaHHUKOB: pEOpa, ArMaroHajaIn bubnmorexa [JOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IOJIHOM NTOBEPXHOCTH MPSAMOU
. bubmuoreka [{OK
53 MIPU3MBI, TUTOIIAIb OCHOBAHUH,

TeopeMa 0 OOKOBON MOBEPXHOCTU
MIPSAMOM TPU3MBI

https://m.edsoo.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTHU MPABUIILHON

54 MMHPAMHUIBI, TEOpEMA O TLIOIIAaN bubmmorexa LIOK
P f[ - TOP m a . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [IOK
56 lonsrue 06 0bnEme https://m.edso0.ru/7ad0020b
N bubnuorexa [JOK
S7 OOBEM mpamu b1 https://m.edso0.ru/235171b3
N bubnuorexa [JOK
o8 OOBEM mpamHE! https://m.edsoo.ru/f47dfefd
. bubnuoreka [{OK
o9 OOBEM mpamHE! https://m.edso0.ru/79¢10312
N bubmuoreka [IOK
60
OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [JOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme bubmmnoreka HOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 060061IeHNE
65 cHUCTeMaTH3aIvs 3HaHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHU: MEXyY 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
BrrunciieHue yrioB: MEX
68 CKpGIIII/IBaIOHIfMI/ICFI HpHMIiMI/I, 1 Bubmiorexa OK
. https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 UaMeTp; MJIOUIA/(b TOBEPXHOCTH 1 bubamorexa LIOK
A P, IOIOTAA P https://m.edsoo.ru/0341bc2b
cdepbl
Bzaumnoe pacrnonoxenue chepsl 1

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnnorexa [JOK
ioua b O0KOBOW U MOTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N306pakenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTKa unuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

HILTHIRD ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJITUH/IPA)
b K
7 Konunueckast moBepxXHOCTb, 1 nommorexa [O

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0Opa3yroIne KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast ¥ OCh; TUIONIA]Th bubmmorexa [JOK
p YI?IH L Ha https://m.edso0.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3 ve u
9 BBICOTA; OCHOBaIszI u goxzz);ll bubmmorexa LJOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
II0cKocTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILUHY)

1 KomOunanums Ten BpamieHus u bubnmnorexa [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 06
DEM HUITHIAPA, KOHyCa https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 &

OOwem wapa i niowazs chepet https://m.edso0.ru/d189bde2
b K
16 [TooOHBIE TENa B TPOCTPAHCTBE. nommorexa LO

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHUCIIO bubmotexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MIPUMEHEHUEM IPABUII IEHCTBUI C bubmorexa HOK
p p a https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 n I/IpiHIeHI/II/I reOMef HYECKUX bubmorexa OK
pup P https://m.edsoo.ru/d3alfe30
3amaq
[IpssMoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4v B KOOpAMHATaX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusanus 3HaHui. OCHOBHBIS 1 bubnuoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edso0.ru/7491efe0
pelIeHus
[ToBTOpEeHME, 0000IIEHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun 1 bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdag7
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bu6nmorexa LIOK
33 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUN https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NPsAMasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yrojl, TPaHU JBYIPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yTiia, TUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBI MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb  MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
28 KJaccupuKauyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAaHHHUKHM, TPSMBIE M  HAKIOHHBIE IPU3MBI,
TapajuIeTICTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
211 Crpoutp ce4eHHMsT MHOTOI'DAaHHHMKOB METOJIOM CJIE[OB, BBIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYICCKUX BCIUYHH 110 o6pa3uaM
WM aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCHUKM CTAaHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BbIYHUCICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MTPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaMm, IMPUMCHASA HU3BECTHBIC aHAJTIUTHUYCCKHUE METOIbI IIPpHU
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOfI Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHueM (HOpMYII, BBIYUCISATH COOTHOIICHUS
MEXKITY IIOIIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliuX HECKOJIbKO IIaroB pEIIEHUsl, €CIU YCIOBUSA
IIPUMEHEHMS 3aJJaHbl B IBHOH popme

HpI/IMeHHTB HpOCTGfIH.IHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH chopMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH



11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKAs IMOBEPXHOCTb,
' oOpa3yionie KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh NOHSATHSAMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TEOMETPHUECKUX TEJI C IPUMEHEHUEM (HOPMYJT
OmnepupoBaTh TMOHATUSMU: MHOTOTPAaHHUK, BIHMCaHHBIH B chepy u
6.7 OIMCaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHUK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASIMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
69 N300paxaTh n3ydaemble (GUTYpHI OT PYKH M C TPUMEHEHHEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, NPEICTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3ajiay, OPEANONaraloliuX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHUS
NPUMEHEHHS 33J]aHbl B SIBHOH Qopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE, PACKIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh NOJIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W IPUMEHATh H3Y4YCHHBIC IIOHATUSA B IPOLIECCE
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpakTHYECKUe 3a1a4H, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCIININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE NOHATUSA CTEpeOMETpUH. Touka, IpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
wiockocTeil. [Ipocteiimue npocTpaHcTBeHHbIE (UTYpPHl HAa TJIOCKOCTH: TETpadp,

KyO, mapajuiesienumnes1, HoCTPOCHUEe CeUeHN

7.3

IlepneHUKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI (PUryphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIApax

7.4

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MapauIeIICITNAIIE T
u ero csorcrsa. [Iupamuaa: N-yrojabHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M MOJIHAs MOBEPXHOCTh MUPAMU/bI, TPABUIbHAS U yCeUEHHAs! MUpaMH/a.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpaHHUKH: TTOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, MpaBWIbHAS TPU3MAa U MpaBWIbHAS MHUPaAMHJA,
IpaBUIbHAS TPEYrojibHas MUpaMUAa U IPaBUIBHBIN TeTpasap, Ky0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IUpaMUJax, MapajliejaCcururcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriasl. Ilnomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
NOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MMUpaMHJbl, TeOpeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHON TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINH KOHYC: oOpasyroliue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, oAb MOBEpXHOCTU cdepbl. BzaumHoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

OKOJIO C(I)Cpbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIW TCJIO BpalllCHUS

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM 1mapa u iomaab cGepol




[Tomobuble Tema B mpocTtpaHcTBE. COOTHOIICHHS  MEXKIY  IUIOMIASIMU

o! MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILUHY), CEUECHUS 11apa
Bexktop Ha miockoctd W B mpocTpaHcTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTtpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToa Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENEJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKJIECHHUE, MPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpallMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUIN U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepUpOBATh MOHATUAMM: Tpad, CBA3HBINA rpad, 1epeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKAa3aTeJIeM, CTENEHb C  JIEHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IPOM3BOJILHOIO YHCIA, OCTATOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
2 paloOHaIbHBIX, JEUCTBUTENBHBIX UHCEN, YMEHUE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapudmamu, Mpeodpa3zoBaHus IAPOOHO-pAllMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKkOHEYHO YObIBaoIlas TreOMeTpUYecKass [MpOrpeccusi; yMEHUue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOILBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apudmeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIATbL YpPAaBHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABECHCTBA HW CHCTCMbI C TIIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, AaCUMIITOTHI rpaduka
¢GbyHKLUY, TIepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTapHBIX (YHKIUI;
YMEHHE UCIMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIHU,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM alllapaTa MaTeMaTHUeCKOTro
aHaIK3a; MPUMEHATh MPOU3BOAHYIO Ui HAXOXKACHUS HAWIYy4dIlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHAIIbHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3aa4axX; HAXOIUTH TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH HMPUMEPHl MaTEMaTHYECKOTO MOJICITUPOBAHHS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHIHAsS
byHKIuS, panoHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUroHomerpudeckue (QyHKuMM, OOpaTHBIE TPUTOHOMETPHYECKHE
¢byHkunMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHIMOIHATH HPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEICHUU 3a]ad U3 JPYTUX Y4EOHBIX MPEIMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIlapara

anreOpbl, UHTEPIIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX  CpPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4yallHOro COOBITUS; YMEHHE BBIYMCIATD
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyualiHOW BeIMYUHBI, (YHKIHUU paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOIrO, IOKa3aTeJbHOIO U HOPMAJIBHOIO PACHpEesCHHI;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpEeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAHUI, YMEHHE MPHUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHE ONIEPUPOBATh MOHATHAMH: COYETaHUE, TIEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI M TEOpeMbl MJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMHM: IIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU MNUPAMUJBI, NMPU3MBIL, KOHYyCa, IWIMHApA, 0o0BEM KyOa,

IIPSAMOYTOJIBHOTO Tapajlleenunena, MUpamMuabl, NPU3MbL, LWIAHIPA,




KOHYcCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYcCa M IWIMHJpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiascs cepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAICHUS, UX CEUYCHUS], B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBaxX W IpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMMOA0OMS, TOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYSCKHUE OTHOIICHHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HHM; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIab, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajuiesienurieia, MHPaMHIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0bEMOB

NOJ00HBIX (uryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAsS CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PAa3OkKEeHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY
BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO
JUIST pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a]ad  JPYruX ydeOHBIX
MPEIMETOB

YMeHne BbIOMpATh TOAXOMANIMN METOA JUIsl peHIeHUs 3a]auu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M  MHPOBOH

MaTeMaTH4YeCKOM HayKHU




IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
Koxn
1 Yucna u BIYMCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
1.2 Parnmonanbhele uncina. OObBIKHOBEHHBIE U IECSITUYHbIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE NIEPUONYECKHE APOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOUH cTeneHu. J{efCcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
14 Crenens c 1enbM okasareneM. CTeneHb ¢ pallioHaIbHBIM Mmoka3areiaeM. CBOMCTBa CTEICHU
15 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'O apryMeHTa. APKCHHYC, apKKOCUHYC, apKTAaHT'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
17 JlelicTBuTenbHBIE YHcha. Apu(METHYECKHE ONepanud C ACUCTBUTEIBHBIMH dYHCIaMH. [IpuOmmkEHHBIE BBIYHCICHUS, IPaBHIIA
' OKpYTJIEHUS, IPUKHU/IKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 [IpeoOpazoBanme BEIpaKEeHUI
1.9 KomrmnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenble u 1poOHO-pallMOHANbHBIE YPaBHEHHS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA




2.9

CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIUH U TpaPuKH

a1 OyHk1usa, crnocoObl 3amaHus (GyHkmuu. I'padux ¢ynkmuu. B3ammuoo oOpatHbie (ydkmuu. UETHBIE W HEYETHBIC (PYHKIUU.
' [lepuonnueckue GyHKIUU

3.9 OO6nacte ompeneneHus W MHOXKECTBO 3HadeHMd OGyHkmun. Hymm ¢ynkumu. IlpomexyTkn 3HaKomocTosHCTBa. lIpomexyTkn
' MOHOTOHHOCTH (QyHKIMH. MakcuMymbl U MUHUMYMBI (pyHKinu. Hanbonbiee u HanMeHbliee 3HaueHue GyHKIIMH Ha TPOMEKYTKE

3.3 CrenenHas ¢GyHKIIMS ¢ HATypaJIbHBIM H LIeTbIM Moka3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHH

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touku pazpeiBa. AcuMmnToTsl rpadukoB GyHKMNA. CBOCTBa PYHKIIMIA, HEMPEPBIBHBIX HAa OTPE3KE

3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH

3.8 Apudmerndeckas u reomeTpuaeckas mporpeccun. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa

4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIHMA

45 [TpumeHeHre TPON3BOTHON K UCCIIEAOBAHUIO (PYHKIINH HA MOHOTOHHOCTB M 9KCTpeMyMbl. HaxoskieHre HanOobIIero 1 HanMEHbBIIIEro
' 3Ha4YeHUs1 QYHKIUU Ha OTpe3Ke

4.3 [TepBooOpaznas. MaTerpan
5) MHOXeCTBa U JIOTHKA

5.1 MHoOxecTBO, oneparuu HajJ MHOKecTBaMu. [{narpammer Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTE M cTaTHCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 BepositHOCTB




6.3 Kombunatopuka
7 I'eometpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpalllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




