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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydebHoro kypca «I'eomerpusi» 0a30BOTO ypOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepabHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa CPEaHETro o0Iero oopa3oBaHusl,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWMU, NPEIBABIAECMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanu3arus mporpaMmbl 00€cIieYMBAET OBIAICHNUE KIFOYEBBIMH KOMITETECHITUSIMU,
COCTaBIISIONIUMHU OCHOBY JUII CaMOPAa3BHTHS W HENPEPHIBHOTO OOpa30BaHMUS,
IIEJIOCTHOCTh OOMIEKYJITYPHOTO, JIMYHOCTHOTO M IT03HABATEIHHOTO Pa3BHTHS
JUYHOCTH 00YJarOIINXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
paszButusa oOyuaromuxcs, (OopMUPOBaHUSA (YHKIUOHAJIBHOW MaTeMaTHUYECKOM
I'PaMOTHOCTH, U3YYEHHUS IPYTUX yUeOHbIX AUCUMILINH. Pa3Butue y oOyuaromuxcs
IIPaBUJIBHBIX IIPEACTABICHUM O CYIIHOCTH W IIPOUCXOKICHUU I€OMETPHUUYECKHUX
abCcTpakiuii, COOTHOLICHUH PEAJTbHOTO0 M UACAIBHOT0, XapakTepe OTPaKeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MeECTe
r€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJACIMPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLUIIINH €CTECTBEHHO-HAYYHOM HAIIPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYEMOE MpPU H3YYEHHH OOYyYarolIMMHCS
HNOHATUHUHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIEMIOYKH JJIOTUYECKHUX YTBEPIKICHUN
B XOJl€ peILIeHUs TI'EOMETPUYECKUX 3a7ad, YMEHHUE BBIIBUIaTb U OINPOBEPrarb
TMIIOTE3bl HEMOCPEACTBEHHO MCIIOIB3YIOTCS NPU PEUICHUM 3aa4 €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUAJIbHOIrO ObITHs, (opma
OTPaKEHUsI OKPYKAIOLIETO MHUpPA, YCIOBHUE YCIICIIHOIO ITO3HAHWS W AKTUBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00BENMHSIET pa3Hble BUIbI Y4eOHOM U TPYAOBOW JEATEIBHOCTH,
SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHa
3amaya (QopMUpOBaHUS Yy OOYYAIOIIUMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBUAHOCTH OOpa3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKON JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPUOOpETeHus U
WCMOJIb30BaHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKXHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
0 CIELHMAIBHOCTSM, HE CBA3aHHBIM C MPUKJIATHBIM UCTOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM ypOBHE IIpeAHA3HAYEHA [
00ydJaronmmxcsi CpeHeN MIKOJIbI, HEe MCIBITHIBABIIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 00pa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTHYECKUE YMEHHS, CBSI3AHHbIC
co crneuupuKod TeOMETpUM U HEOOXOJIUMbIE JJIS >KU3HHU B COBPEMEHHOM
obmectBe. KpoMe 3T0Oro, OHU MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JAEITEIbHOCTH.

JlocTikeHHe 1eM OCBOEGHHMS MPOrpaMMbl 00ECHeurnBaeTCsl PpEelIeHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMUM  3ajJadyaMud  OCBOEHHSI  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opmMupoBaHMEe mTpEACTAaBICHUS O TEOMETPHUH KaK 4YacTH MHUPOBOU

KYJIBTYPbI U OCO3HaHHE €€ B3aUMOCBSA3H C OKPYKAIOIIIM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TelaX BpalleHUs
KaK O BaXHEHIIMX MAaTeMaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
¥ U3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHHE YMEHHs paclo3HaBaThb Ha YepPTEekKax, MOJEISIX U B
peaIbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLEHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady Ha TOCTPOEHUS HAa U300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTPAaHHHUKAX W TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAQJCHUE  aAJITOPUTMAMHU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMHpOBaHHE yYMEHHUS MPOBOJUTH  HECIOXKHbIE JOKa3aTeJbHbIC
paccy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTUYECKUM COJIEPKAHUEM;



e Da3BUTUE  UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX  CIIOCOOHOCTEM
oOydaromuxcsi, I03HABATEJIbHOW  AaKTUBHOCTH,  MCCIIEA0BAaTEIbCKUX
YMEHMM, KpUTUYHOCTH MBIIICHUS;

e (opmupoBanue byHKIIMOHATEHOM rPaMOTHOCTH, pEJIEBaHTHOM
reOMETPUM: YMEHHE paclo3HaBaTb MPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANBHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, PUMEHSATh OCBOCHHBIM
TreOMETPUUECKUN ammapar Jyisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIOYEHHE B KypC
CTEpEOMETpUU B Hauaje ero u3y4YeHHsl 3ajad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO M IPOCTPAHCTBEHHOIO
MBIIUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON NeATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CUYET pEIIEeHUs 33had Ha
CO3JaHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C ONOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHUSL.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHuororpasHukn», «lIpsiMble U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensercd He TOJIBKO II0 COAEp)KATEIbHBIM JIMHHUSM, HO W IO Tojam
00yueHHUsI Ha YPOBHE Cpe/IHET0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTYpUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE TI'€OMETPUUYECKUMU
HNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBIISJIOCH MTOCIIEOBATEIBHO U MTOCTYNATENBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUN OOydYaromuXCs, paciupss u
yriayousist €€, oOpa3ysl MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE



Ha uzydenue reometpum oTBoauTCs 2 yaca B Heneno B 10 kinacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsiTE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMHOE pacnosoxeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAOIIUECH,
napajulelbHble W CKpelUBamoIIMecs MnpsMble. llapamnensHOCTs HpSAMBIX H
IJIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
[IapaJuIeNIBHOCTh TPEX MPAMBIX; NaPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAYy IpsAMBIMH B IIPOCTPAHCTBE.
[TapajuienbHOCTH  INIOCKOCTEMN: napajieibHble  INIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIocKocTed. Ilpocreiiiine mnpOCTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTH: TETPadIp, KyO, mapajiesienumnea; MIoCTPOSHUE CEUYEHHI.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: IEPIICHNKYJIAPHBIE MPSMBIC B
IIPOCTPAHCTBE, MNpsAMBIC MApAJUICIbHBIC W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
NEPIECHINKYJIIPHOW TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAYy NPSIMOM H
IUIOCKOCTBIO;  ABYTPAHHBIM  YroJl, JIMHEHMHBIM yroia JBYTPAaHHOIO  yIUIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILNIOCKOCTb.
[lepneHAMKYISAPHOCTE  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJISAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHINKYIAPaXx.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pyU3Ma; TPaHU U OCHOBAHUS NPU3MBI; IpsiMasi M HaKJIOHHAs MPU3Mbl; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE UPaMHU/Ibl; OOKOBAs U MOJIHAs IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCedu€HHas INHMpaMuJa. OJIEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIe
MHOTI'OTPAaHHMKU: IOHATHE NPABUJIBHOIO MHOTOIDAHHUKA; IPAaBUJIbHAS NPU3MA U
IIpaBWJIbHAs IMPAMHJA; NPABUJIBbHASL TPEYroJibHAs MNHUPAMUAA W IPABWIbHBINA
TeTpadap; KyO. IlpeacrtaBieHne o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadIp,
nonekasip u ukocasap. CeueHus Mpu3Mbl U IUPAMUJIBL.

CuMmMmeTprs B NIPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NUPAMHAAX, [apajuieJenunenax,
IIPABWJIBHBIX MHOI'OTPAHHUKAX.



Bbluucienue 53I€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YrJbl.
[Inomanas OOKOBOM TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH MPSMON IPU3MBI,
IJIOLIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TeopemMa O IUlom@aAn ycedéHHoW mmpamunbl. [loHsitue 00 00BéMe. OOBEM
MAPAMHU/IbI, TPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAJsIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIUN O00YUYAOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJeHa POCCHUHMCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoIeyp TPaXKTAHCKOTO 0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKON MAaTEMATUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JIPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/a;
c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUN HAYKHU U JEATEIIbBHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHPY, BKIIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTHYECKUE 3HAHUA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OT/IbIXa, peryisipHas ¢busnueckas aAKTUBHOCTb); bu3ruecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IICHHOCTH TPYIOJOOUS; MHTEPECOM K
paziuuHbiM  chepaM  MpoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeir mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caMO0OOpa30BaHNI0 HAa NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBHIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTaHHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYpbl, NOHUMAHHUEM BIIMSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB Ha COCTOSIHME IPUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO XapakTepa JKOJOTMYECKUX IpodJIeM;
OpHMEHTAllMEd HA NPUMEHEHUWE MAaTeMaTHYECKUX 3HAHUW JUIS PEIICHUS 331ad B
o0jacTu OKpyXKawolled Cpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKA HX
BO3MO’KHBIX ITOCIEACTBUN JJI1 OKPYKAIOIIEU CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM M  OOLICCTBEHHOM MPAaKTUKHA, I[OHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cQepbl 4YeIOBEUECKON MAESTeNbHOCTH, ITaloB €€
pa3BUTUSA W 3HAYMMOCTH JUIA Pa3BUTHS LUBHIIM3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISAITh IIPOCKTHYHO M HCCIEHOBATENBbCKYHO JESITEIBHOCTD
VHJVMBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TMpeaMera
«MatemaTuka XapaKTepU3yTCs OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAIOULe20  Mupa,  NpUMeHeHue  J10SUYECKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHpopmayueii).

ba3oBble jjornyeckue JeicTBus:

e BBIABIIATh U XaPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTUYECKUX
O0OBEKTOB, MOHATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
ompejeNeHus TMOHATHI, YCTAaHABIMBATh CYHIECTBEHHBIA  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
POBOAMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (OopMyIHpOBaTH U NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpULIATEIbHBIC, €AWHUYHBIC, YacTHbIE W OOIIHCE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JieJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO JI0Ka3aTeNNbCTBA MaTEeMaTHUYECKUX
YTBEPKJICHUM (TPSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUICHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C Yy4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eCTBUA:

e HCIOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOTO HAOMIONCHUS, UCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0ICHUA;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUHU, JAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIs PELICHUS 3aa4u;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM IMPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, MIPEACTABIATH €€ B pa3IMUHBIX (hopMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelcmeus, 0Oecnedusarom

copMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0menne:



BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXJIECHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M NUCBMEHHBIX TEKCTaxX, 1aBaThb MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHbIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUAMH JPYTIUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh Pa3Myle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEACTABIATh  PE3yJbTaThbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NIPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUHU.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHIMBHUIYAIBHON pabOThI MPY PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JCSATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, TOTOBapHUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl H
KOOPAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMHU B3aUMO/ICHCTBUS.

VYuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneuusarom

Gdopmuposarue cmviCO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]laui, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pedieKkcur Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIS —TMporecca |
pe3yJabpTara peuieHrss MaTeMaTUueCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PEUIEHUU
3a7aul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATH COOTBETCTBHE pE3yJbTaTa WEIHM W YCJIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUSI WM HEIOCTH)KEHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCUOMBI CTEPEOMETPUM M CIEIACTBHUS W3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPALICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHSATUSMH: JABYIPAHHBIM Yroyi, rpaHd JBYTPAHHOIO YIJia,
pebpo ABYrpaHHOrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; IpajycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (TIUpamMuja; IpU3Ma,
NPSIMOYTOJIbHBIN TTapajuiesienumne, Kyo).

Knaccupunuponathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
knaccuukanuy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIHHBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE IPU3MBbI, TTApaJLICIICTIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS TIJIOCKOCTh, CCUCHUE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TTIOCTPOCHUS CEUEHUM, UCTIONB3YsI METO/ CJIC/IOB.

CTpouTh CEUEHHS] MHOTOTPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHHU3Y.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH 10 00pa3liaM UiIu
alropuTMaM, IPUMEHSSI HW3BECTHBIC AQHAJUTHUYECKUE METOAbl IPU PEHICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMUCS MPSMBIMHU.

Pemrate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alropuTMaM, IPUMEHSSI HW3BECTHBIC AQHAJUTHUYECKUE METOAbl IPU PEHICHUU
CTaHJIAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BBIYUCIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MOPSIMBIMU, MEXKAYy TMPSIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTIJIOB.



Boruncnate 00BbEMBI M IJIOMAAN [TOBEPXHOCTEH MHOTOTPaHHMKOB (IIpHU3Ma,
OUpaMua) € TMpUMEHEHUEM (QOpMyJl; BBIUMCIATH COOTHOILLIEHUS  MEXKIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00BbEMAMHU [TOI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYypax, MPEICTABICHHYIO Ha YepTEKax U
pPUCYHKAX.

[MpumensTe TeomeTpuyeckue (aKThl JUIS PELUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IIPUMEHEHUS
3aJlaHbl B ABHOHM (hopMe.

[IpumeHsATh  mpocCTEHIIME IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJILHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallMW Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, ammapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsl
1 BBenenue B crepeoMeTprio 10
) [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHUKYASIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Va1 MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CeueHMs, pACCTOSHUS U YTIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpouabHble
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuina n300pakxeHus: Ha PUCYHKAX:
n300pakeHus MJIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS: MepeceKarouecs MIOCKOCTH,
nepeceKaoIrecs npsiMasi ¥ IIOCKOCTb

[lonasTHs: MEPECCKAIMECS IIIIOCKOCTH,
MEpECCKArIMECS IpsAMasd U IMI0CKOCTb

3HaKOMCTBO C MHOI'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha TPOCKIMOHHBIX YCPTECIKAX

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEpTKU U Moaenu. CeueHus
MHOI'OTPaHHUKOB

HauanpHbie cBeeHns o Kyoe U mupamuie,
uxX pa3BEPTKH U Mozenu. CedeHust
MHOT'OTPaHHUKOB

[TonsaTtre 00 akCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX




[ToHsATHE 00 aKCHOMATUYECKOM

8 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTHE 006 aKCHOMATUYECKOM

9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3aumHoe pacrnonoxeHue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIBAIOIINECs
psiMbIE
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpanctse: [lapamienbHOCTh NPAMON 1
IJI0CKOCTH

14 VYIIIBI C COHANPABIEHHBIMU CTOPOHAMHU

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE

16 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIOCKOCTEM:
NapajuleIbHbIE IJI0CKOCTH

18 CgoiicTBa mapajuiesIbHbIX IOCKOCTEHN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




MapajienenuIe]

20 [Toctpoenue ceuenunit

21 ITocTpoeHue ceueHni
KonTponbnas pabota o Teme "IIpsimbie 1

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenpHOCTH NPSMBIX U IJIOCKOCTEN"
[leprieHAMKYASIPHOCTH NPAMOUN 1

23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie napauienbHbIE U
MEPIEHIUKYISIPHBIE K TNTIOCKOCTH

’5 [IpsiMble napasienbHele U
NEPIEHIUKYIJIPHBIE K IIJIOCKOCTU

%6 [Ipu3Hak nepneHIuKyISIPHOCTH TIPSMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHIuKyISIPHOCTH TIPSMOU U
IIJIOCKOCTH

73 Teopema o0 IpsIMOi IEPIIEH IUKYIIIPHOM
IIJIOCKOCTH

79 Teopema o mpsiMON EPIEHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON EPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKJIIOHHBIE: PAaCCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IJIOCKOCTH

1 [lepneHquKymsp U HAKIOHHBIE: PACCTOSIHHUE

OT TOYKHU O INIOCKOCTHU, paACCTOAHUC OT




IIPSIMOM 10 MIJIOCKOCTH

[leprnieHIuKYyNsSIp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MJIOCKOCTH
[lepnieHIUKYNAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEXKAY
MNPAMOU U TIIOCKOCTHIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN yroJl
JIBYTPaHHOTO yTrja

37 JIByrpaHHbIN yToJI, TMHEUHBIN yroJ
JBYTPaHHOTO yrja
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

39 IIPU3HAK MEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

40 IIPU3HAK NEPIECHANKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIApax

42 Teopema o0 Tpéx neprneHauKyIsIpax

43 Teopema o TpEX mepHeHIUKYIApax
KonrponsHast pabora o Temam

44 "IlepnieHAUKYIAPHOCTD NPSIMBIX U

~ 1

mrockocteil”" u "YTisl MeXay NPSIMbIMU U




IJIOCKOCTSIMA"

45

IToHsiTE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OT'PaHHUKA

46

[Ipusma: n-yronpHast npu3Ma; rpaHu 1
OCHOBAHMS PU3MBI; IpsIMasi U HAKJIOHHAs
pU3MbI; OOKOBAs U MOJIHAs TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenumnen, NpAaMOyTroJIbHBIN
MapajieienuIea U ero CBOMCTBa

48

IInpamuja: n-yroiapHas MMpaMUIa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBas U MOJHAS
[TOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
ycedu€HHas mupamMua

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
npu3Ma 1 npaBujIbHas MUPaMUAA;
MpaBWJIbHAS TPEYroibHas MUpaMuja u
MPaBWIbHBIN TeTpa’ip; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAEKadAp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSIMOH, INIOCKOCTH.
DNEeMEHTB CUMMETPUU B IUpaMUax,
napajuiejenuIne ax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX




Brraucnenue 371¢MEHTOB MHOT'OTPpaHHUKOB!

32 p€Opa, TuaroHasu, yribl !
[Tnomans 60KOBOI MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHIILHOW MUPAMUJIBI, |
TeopeMa O IO OOKOBOIl MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KontponbHas padoTa mo teme 1
"MHuororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMubl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIBI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI 1
MHOTOTPAaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIHS
65 3HaHuil. [locTtpoenne ceueHui B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
66 3HaHWUW. BpIunciaeHne pacCTOSHUN: MEXIY 1

ABYMs TOYKaMH, OT TOYKU OO HpSIMOI\/'I, oT




TOYKH O0 MIIOCKOCTH, MCKIAY
CKpCHIUMBAOITUMHUCS ITPIMBIMHA

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrios: Mexay

68 CKPEIIHUBAIOIIMUMUCS TPSIMBIMHU, MEXKY
MIPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX

YTJIOB, YIJTIOB MCKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» MaTtemaTuka: anredpa 1 Hayana MaTeEMaTHYECKOIO aHaJIN3a, FEOMETPHSL.
Anrebpa u Hauana MaTeMaTudeckoro anaiusa (B 2 yactsax), 10-11 kmacesl/ HacTsb
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noju

penakiueir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«OILI MHEMO3HMHA»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






