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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CpeIHEro olIero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABIABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, U Tpagulluid POCCHUIICKOrO 0O0pa3oBaHMS.
Peanmuzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHUS M HEMPEpPhIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YYAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NIPEIMETHBIX PE3yJIbTaTOB OOyUYEHHsS TCOMETPHHM B HANPABICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBIX AUCHUILUIMH. PazBuTre y oOydaronmxcs
NPABWIBHBIX MPEICTABICHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB PEAIbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y4Yaluxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcsl OAHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK OOECIEUYMBAET BO3MOXXHOCTh H3YUCHHs Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TyMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMTOYKH JIOTHUYECKUX YTBEPIKICHHIMI
B XOJIE pCUIeHUsI TEOMETPUYECKHX 3a/ad, YMEHHE BBIIBUTATh U OIPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JacTSIX JEATENBHOCTH denoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHaIbHOro ObITHS, ¢dopma
OTPaXEHHUS OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  JeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4YEOHOM U TPYIAOBOU JESATEIBLHOCTH,



ABJIAETCS. OJAHUM H3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3a7a4a (HOPMUPOBAHUA y OOYUYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTU [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
UCIOJIb30BaHUS CUCTEMAaTHYECKMX TEOMETPUUYECKUX 3HAHUW W JICMCTBUU,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOTO MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
0OyJaroIMXCcsl CpeHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'0 oOmiero oopazoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEOOXOJUMBbIe IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
riIy0OKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eoMeTpun» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sBJISIFOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONUCHIBATH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaAICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJaX BpaIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHUE YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEIUIEKTYaIbHBIX u TBOPUYECKHUX CIOCOOHOCTEM
OoOydJarommxcs, TMO3HABATCIIbBHOW  aKTUBHOCTH, HCCJIEIO0BATEIHCKAX
YMEHUH, KpUTHIHOCTHU MBIIIJICHUS;



e (QopmupoBanue (GyHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIMpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT [Jisi PeleHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4deHHs 3a7ad, peniaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HMHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTagbHENIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUN Y
y4almmxcss B Kypce CTEpPEOMETPUM MPOBOAUTCS 3a CUET pEIIeHUs 3ajaad Ha
CO3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjay Ha  OMNEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpUpoBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTHA B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeill mporpamMMbl, pacupenel€éHHbBIM [0 TrojaM O00ydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
HNOHSATUSAMM U HaBbIKAMU OCYIIECTBIISLIOCH MOCIJIEIOBATENIbHO U MOCTYNATENbHO, C
COOMI0/IeHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yrayOnsis e€, 00pasyst MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce n 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarOIInecs,
napajulelbHble W CKpeluuBaroluecs npsMble. l[lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY IpsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [lpocreiimve mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: TETPadIp, KyO, Mapaienenurne; MoCTpPOeHUEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMbBIE MApAJUICIIBHBIE W MEPHNEHIUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK [EPIECHAUKYISAPHOCTH IPSMOU U IUIOCKOCTH, TEOpeMa O IIpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTH. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yroJl JBYIPaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKHU J10 IIJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  MJOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUMKYJAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOT'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBAHMS MPU3MBL; MpsMas U HAKIOHHAs MPU3MbI; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajulelIeline] U ero cpoucraa. [lupammpa: n-yronpHas nupamMuaa, rpaHud U
OCHOBAaHHE MMPAMHU/IbI; OOKOBAsI ¥ NOJIHAS IOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTBl MNpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHUKH: IOHATHE NPABWIBHOTO MHOI'OTPAaHHUKA; NIPaBHJIbHAS IPU3MA U
IIpaBUJIbHAs NUPaMUIA; IPAaBWIbHASA TPEYroJbHAas NUpPaMUIa W IPABWIbHBIN
TeTpa’p; KyO. IlperncraBieHne o NpaBUIBHBIX MHOIOIPAHHHUKAX: OKTadp,
nojeKa’ip u ukocasap. CeueHust IpuU3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpPAMHIAX, MapaJuIeIEeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 3l€MEHTOB MHOTIOTPaHHUKOB: péOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M MMOBEPXHOCTU MNPABUIBHOM MHUPAMMIIBI,
TeopemMa O MiIomaau yceu€HHoW mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
NUpaMU/bl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
OBEPXHOCTEH, 00bEMaMU OI0OHBIX TEll.

11 KJIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyrorniue WIMHIPUYECKON
MOBEPXHOCTH, OCh IMWJIWHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OChb, IJIOMAAs OOKOBOW U TOJHOM
TOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHWE M BepIInHA, 00pa3yrommasi
U OCh;, IUIONMAAb OOKOBOM M TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IJIOMIAb MOBEPXHOCTH C(hEpHI.
B3auMmHoe pacnonoxenue cepsl U IMIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
IJI0IIAb CEephI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
NpsIMOYTOJIFHOTO TMapajuienenumnena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu TIOJIOOHBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajijieIbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpIIWHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXK€EHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwienenunena. PemieHue 3agad, CBSA3aHHBIX C
MPUMEHECHUEM TMpaBUI JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATaxX. YTon Mexay BekTopamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB Mexay MNpsMbIMU U IIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
(GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKON UIEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTWKCHMH B JPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKCHUI HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelLIEHHNH, pacCyxIcHUN;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBHIO YMEHHS TIPHUMEHSATh MAaTeMaTHYECKHE 3HAHUSA B
HMHTEpEcax 370pOBOT0O M 0e30macHOTo o0pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTaHWE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH H

OTIbIXa, peryJspHas busnueckas aAKTUBHOCTH); ¢dbu3ruecKoro
COBEPIIIEHCTBOBAHUS, npu 3aHITHIX CIIOPTUBHO-037I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccud U peanu30BbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HMU, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUICCKUX 3a]]a4 MAaTeMAaTHUECKON HAITPaBICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKUX  IMPoOJeMm;
OpUEHTAaIMell Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3aaad B
00JaCTH  OKpY’)KAIOIICH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB MW OICHKH UX
BO3MOXKHBIX TIOCIICJICTBUI JUIsI OKPY KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TMOHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4YelIOBEYECKOH JIeATEIBbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWIIM3AIMU; OBJIAJICHHEM SI3BbIKOM
MaTEMaTUKAd M MaTeMaTHYECKOW KYyJIBTYPOW KakK CPEJACTBOM IO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIAVUBUAYAJIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENIbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvnvle  Oeticméus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECco8 ooyuarouwuxcsi (oceoenue
Memo008  NO3HAHUSL  OKpYMCarmwjezo  Mupa,  NpuMeHeHue  J02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAaHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATH, (OPMYITUPOBATH M  MPEOOPa30OBHIBATH  CYXKICHHUS:
yTBEpUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0O0IIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBJICHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOTI'O), BHICTPAMBATh apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIBI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3azaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBarTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTHUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo
o0BbEeKTa, SBJIEHHUSA, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI IO PE3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

e BBIIBJIATH JeQUUUTH UHOOPMALMU, JAHHBIX, HEOOXOAMMBIX ]ISl OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIMIO, IPEACTABIATh €€ B pa3InyHbIX popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VYuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

copmMupo8aHHoCcms CoOYyUAIbHbIX HABLIKOE 00YYAIOUWUXCAL.

Oowmenne:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LEISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOZly pelIeHus 3a1a4i, KOMMEHTHPOBATh MOJy4YEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEUIEHNs; COMOCTaBJISAITh CBOU CYXIEHHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYXKMBaTh pa3jiu4yve M CXOACTBO MO3MIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3ydbTaTbl  pElIEHHs  3adauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUYETOM 3aJ1a4 NMPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMaTh W HUCIIOJIB30BaTh  NPEUMYINECTBA  KOMAaHJAHOW W
WHAUBUAYATLHON paOOTHI IPU PEIICHUH YYCOHBIX 3a1a4; TPHHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensiTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIIOBBIX (hopMax paboThl (00CykIeHUsI, 0OMEH MHEHHIH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KadeCTBO CBOETO BKIJaJa B OOIIMU MPOIYKT MO KPUTEPHSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrvhvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHONW pedlIeKCMM KakK OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHLTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3yabpTaTa pelieHus MaTEMaTUYEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HANAECHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMas, TNIOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPECOMETPUM WM CJICACTBHS W3 HHUX IPU PEIICHUH
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMH: APALICITHFHOCT U MEPICHANKYJISIPHOCTD MPSMBIX
Y MJIOCKOCTEHM.

KnaccudunupoBaTe B3aMHOE pPACIOIOKEHHE MPAMBIX W TUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JBYTPAHHBIA YrOj, TPaHU ABYTPaHHOTO YIJIa,
peOpo IBYTPaHHOTO yTJia; JUHEHHBIM YroJl JIBYIPaHHOTO YIJIa; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHMK, BBIMYKIBIH W HEBBITYKJIBIHA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, ITPaBUJIBHBIA MHOTOT'DAHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (IMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN TMapajuiesienuIe], Kyo).

KnaccudunupoBate  MHOTOrpaHHUKH, BbIOMpAass ~ OCHOBaHHUS  JUIS
Kiaaccu(UKaIMy  (BBIMYKJIBIE W HEBBITYKIbIC MHOTOIPDAHHUKH; IPAaBHJIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC ITPU3MBI, TTapaJIICIICIIUIIC IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas IJIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSICHATH IPHUHIIMITBI TOCTPOCHUS CEYCHHUH, UCTIOIB3YS METOJI CIICOB.

CTpoWTh CEUYCHUS MHOTOIPAaHHHUKOB METOAOM  CJICJOB, BBINOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH K3 PHCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BH]
CBepXxy, cOOKY, CHH3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPUUYCCKHUX BEIUYUH 10 00pa3laM Wiu
aITOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METONBI IPH PEHICHUH
CTaHJIAPTHBIX MAaTEeMaTUYECKUX 3aJl1ad Ha BBIYMCICHUE PACCTOSHUU MEXKTY JIBYMS
TOYKAaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHUBAIOITAMHUCS TTPSIMBIMHU.

Pemrate 3ay1aun Ha HaX0XkKJACHUE TEOMETPHUUCCKUX BEIMYUH 110 00pa3iaM Hin
aNTOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METOJBI IPH PEHICHHUH
CTAaHJAPTHBIX ~MATEMATHYECKUX 3aJad HAa  BBIYUCIICHHUE YIJIOB  MEXIY
CKpPCIUBAIOIIAMHUCS TMPSIMBIMH, MEXKIYy TMPSAMOM M  IJIOCKOCTBIO, MEKIY
IJIOCKOCTSIMHM, JIBYTPaHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puUMEHEeHuEeM (QOpMys; BBIYUCIATH COOTHOIICHUS MEXKAY
IJIOMIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPUH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
IPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOoNaralMX HECKOJIBKO IIaroB PELUICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPaMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJIydEHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIW3UPOBATH pPEabHbIC
CUTYyallud W TMPUMEHSATh HW3YUYEHHBIC IIOHATHUS B IIPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CATyallUM Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpeM, amnmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a71a4H, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyromue
IWIMHIPUYECKON  MOBEPXHOCTH;,  LWJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudeckas moBEpXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYESHUS TEJI BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Boraucnsate  00BEMBI W IUIOMIAMXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHHSI.

BbiuucnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsaTh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNpPETUPOBATH U NPEoOpa3oBBIBATH HWHOOPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInoiHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJib BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE€ MPOU3BEACHUE, paCKIaJbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJarallinX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHHE TEOMETPUUECKUX BEJIUYHMH 10 00pa3liaM WM airOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PELIEHUN CTAH/IAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIKME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUd W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEMaTU4YECKH C(HOPMYTUPOBAHHOW MPOOJIEMBI, MOJIETUPOBATH peaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUHM, MCCIEI0BATh NOCTPOCHHBIE MOJEIA C
MCTIOJIb30BAaHUEM T€OMETPUIECKUX MOHATHI B TEOPEM, armapara ainreOpsl; pemarh
MIPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXO0KIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 Beezerine B crepeoMeTpiio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD NMPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYTbl MeXIy NPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edso0.ru/1c209e37
bu6mmoreka [JOK
> MurororpariHit 1 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMBI MHOTOrpaKHHKOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHUE: CEUCHUS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ’ P 4 https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
Tena ppamers 24 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
OObemet Ten 10 1 https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpAMHATEI B MPOCTPAHCTBE 20 1 bubmmorexa [JOK
P PA pocip https://m.edsoo.ru/1c209e37
[ToBTOpenue, o6odIIEeHNE, 14 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INTOCKOCTh,
npoctpancTBo. [IpaBuna
1 N300paKEHN HA PUCYHKAX: 1 bubmorexa HOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS IPSIMast 1 bubmmorexa [OK
- P B p https://m.edsoo.ru/2d8a9c99
U IUIOCKOCTD
[TonsaTus: mepecekaronyecs
3 IUTOCKOCTH, IIEPECEKAIOIINECS IPSIMast 1 Eubmorexa HOK
- TTCP p https://m.edsoo.ru/db685e73
U IUIOCKOCTD
3HAKOMCTBO C MHOTOI'paHHHKaMH,

4 n300pakeHUE MHOTOTPaHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKAX, Ha IPOEKIIMOHHBIX https://m.eds00.ru/a63959%d
gepTexax
HavanwsHbie cBeneHus o kyoe u

5 OUpaMUe, UX Pa3sBEPTKH U MOJEITH 1 bubmmorexa [IOK

P > I PasBep ' https://m.edso00.ru/b30dff38
CeueHrnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauanbHble cBeeHUs 0 KyOe U 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TToHsATHE 00 AKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI bubnmorexa LOK
p P PHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBHS U3 HAX
TTonsarre 00 akCHOMATHYECKOM
8 MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI bubmmorexa LOK
p p PHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CICACTBHS M3 HHX
TTonsarme 00 akCHOMaTHYECKOM
9 MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P P prH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBHS M3 HAX
TTonsarme 00 akCHOMaTHYECKOM
10 MMOCTPOEHUH CTEPEOMETPUH: aKCUOMBI bubmorexa HOK
p P pHi: https://m.edso0o.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnosioxkeHre IPSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAOIINECH, bubnuoreka [JOK
MapaJiyieabHbIC U CKPEIIMBAOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapaniensHOCTh IPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE:
12 napajjielIbHbIE IPSIMBIE B bubmorexa LOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAIEITBHOCTD TPEX
MPSIMBIX
[TapannensHOCTh MPSAMBIX U
13 IJIOCKOCTEHN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTh IPSAMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
Bubnmoreka IIOK
14 VYTl € COHaNpaBICHHBIMU 1

https://m.edsoo0.ru/9f4071b9
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CTOpPOHAMH

15 Yron mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroa Mexay NpsIMBIMU B bubnuorexa [JOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnuorexa [JOK
MapaJyieIbHbIE TNTIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napajuIeIbHbIX IIOCKOCTEN brbmmorexa [TOK
P https://m.eds00.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (Gurypsl Ha TIOCKOCTHU: TETPAd] bubnmorexa [JOK
P  TOIPaNIp, https://m.edso0.ru/4a28dc02
KyO, mapaJienenumnes
. bu6mmoreka [IOK
20 Hoctpoertne ceternit https://m.eds00.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoerite cewerit https://m.edsoo.ru/ec26fe5d
KounTponbHas pabota o teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npoctpaHcte. [lapannenbHoCTh https://m.edso00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEH"
[lepnieH UKy ISIPHOCTD MPSMOM U
23 HH(I))CKO(;[”[FI/I'};IG pneH UK lJOI;I HBIC bubmmorexa [IOK
 HEPHERIRY TP https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble napaiienbHble U bubnuorexa [IOK
NEPIEHANKYIIAPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyISIPHOCTH bubnuorexa [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIsIpHOCTH bubnuorexa [JOK
MPAMOM U TIIIOCKOCTH https://m.edso00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHANKYISPHOM INIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edso00.ru/7d18834b
[eprieHAMKyIAp ¥ HAKJIOHHBIE:

31 paccTosTHUE OT TOYKH JI0 TUIOCKOCTH, fg{iﬁ;ﬁ:g;?ﬁg 3c477d3
paccTostHue OT MPSIMOM JI0 TUTOCKOCTH T '
[leprienAnKyIp ¥ HaKJIOHHBIE!

bub. OK

32 paccTostHUuEe OT TOYKHU JI0 ITOCKOCTH, htI;Isz'I/P/I;T:(;(:)(EIru I66fefadd
PacCTOSHHUE OT MPSIMOM [0 IFIOCKOCTH T '
[leprienaAuKyIp ¥ HaKJIOHHBIE:

bub. OK

33 paccTosiHUE OT TOYKH JI0 IIOCKOCTH, ht?pgg;T:cii)gru /a5b7b3e3
PACCTOSIHUE OT MPSAMOM JI0 IIOCKOCTH T '
[leprienAnKyIp ¥ HaKJIOHHBIE:

34 paccTosiHUEe OT TOYKH JI0 IIOCKOCTH, Et?;ij?/ljr(r)::ciigroulljbee 22be
PACCTOSHHE OT MPSIMOM [0 IIJIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK
MIPSAMOM U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIi yroJ, JIMHEHHBIA yToJ bubnuoreka [IOK
JBYI'PAHHOIO yTJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIi yroJ, JUHEHHBIN yroJl bubnuorexa [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKyISIPHOCTD IJIOCKOCTEN: bubnuorexa [IOK



https://m.edsoo.ru/f85bfc46
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MPU3HAK NEPIECHAUKYIISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKyISAPHOCTD INIOCKOCTEM:

bub6mmoreka [{OK

39 HIpHSHAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[lepneHMKyISPHOCTD INIOCKOCTEM:
40 MPU3HAK MEPIEHIUKYISIPHOCTH ABYX brbmmorexa [TOK
- https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 Teopema o0 TpEX mepneHAUKYISIPAX bubnmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tp€x nmeprneHAUKYIIpax bubamorexa [JOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX mepHeHANKYISIPax bubmorexa [TOK
https://m.eds00.ru/9f246736
KoHnTtponbHas padota mo TeMam
44 "IlepnieHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
miockocteil" u "Yriael Mex Iy https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTSAMU"
[loHATHE MHOrOrpaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPaHHUKA,
45 BBIMTYKJIBIE M HEBBIMTYKJIbIC bubmmorexa [JOK
. https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
46 OCHOBaHUs IPU3MBI; IIpsIMast U bubnuoreka [IOK
HaKJIOHHAs! IPU3Mbl; OOKOBast U https://m.edsoo.ru/b4ad63ad
MIOJTHAs! TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuorexa [IOK

nmapaJjiieJenuIiea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamuaa: N-yrojipHas mupamuia,
I'paHy ¥ OCHOBAHUE MTHUPAMHU/IbI;
OOKOBast ¥ TIOJTHASI TOBEPXHOCTh
MUpPaMHU/IbI; IPABUIIbHAS U YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TIPABHIILHOTO
MHOTOT'paHHUKA; TPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; TIPABUIIbHAS
TPEyTOJIbHAS IUPAMHJIA H
MIpaBUJIbHBIN TeTpa’p; Kyo

bubmmoreka [IOK
https://m.edso00.ru/074c8865

50

[IpencraBnenue o MpaBUIIbHBIX
MHOTOTpaHHUKAX: OKTadIp,
JOJIEKadIp U UKOCAIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B MUPaAMHUIAX,
napajuieJienuIeax, MpaBUIbHBIX
MHOT'OTrpaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue seMeHTOB
MHOTOTPaHHUKOB: p&0pa, AMaroHam,
YTIIBI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans GOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSAMOMN
MIPU3MBI, IUIOLIAb OCHOBAHMIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans OOKOBOI MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH IIPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOMIAIN
OOKOBOI TIOBEPXHOCTH YCCUEHHOMN

https://m.edsoo.ru/5603e30b

MTUPAMU/IBI
55 KonTponbHas padoTa 1o Teme bubmmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
" bubnuoreka [JOK
56 Tomsrue 06 0bneme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
>7 OOBEM mupamm et https://m.edsoo.ru/235171b3
N bubmuorexa [JOK
58 OOBEM nipamup: https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mHpamH LI https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEM mpu3MEI https://m.edso0.ru/79853608
N bu6mmoreka [JOK
62 OObEM mpu3MEL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOBEM npH3MbI https://m.edsoo.ru/482d3f51
64 KonrtpomnbHas pabora o teme bubnuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 00o0ImEeHNE
65 CHUCTeMaTH3aIvsl 3HaHHM. bubmuoreka [JOK

[ToctpoeHue ceuenuit B
MHOT'OTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0mEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUN: MEXIY 1 bubnuorexa [JOK
JIBYMsI TOUKaMH, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPENTUBAIOIINMHUCS TTPIMBIMHU
bu6mmoreka [IOK
67 Hrorosas koHTposbHas paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpeHnue, 060061IeHNE
CHCTEMAaTH3alIMs 3HAHUI.
Beruncnenue yrios: Mmexay
68 CKPEIIUBAOIIUMHUCS TTPSIMBIMH, 1 bubmaorexa LOK
. https://m.eds00.ru/56765e8b
MEXTy TPSIMOU U TIJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
ITOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: 1eHTp, paamyc,
1-2 IUaMeTp; IUIOMAAh [IOBEPXHOCTH 2 bubmmorexa LOK
p; p https://m.eds00.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
3-4 IUIOCKOCTH; KacaTeJIbHAs IIIOCKOCTh 2
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

5.6 N3obpaxenue cdepsl, mapa Ha 5 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f72
Hunuaapuyeckas MoBEpXHOCTD,

7.8 oOpa3zyromue MHIHHIPUIECKOM 5 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUICCKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

9-10 MMOBEPXHOCTh, 00pa3yroIas U och; 5 bubnunoreka [JOK
IIoIIaas OOKOBOU U ITOJIHOU https://m.edsoo.ru/188f6216
MTOBEPXHOCTHU
N3o06paxenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

11-12 CeueHus LUIMH pa (HJ‘IOCKOCTII:I-O 2 bubmmorexa [JOK

H N P ’ https://m.eds00.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHON OCH IMIIMHAPA)
b K
13-14 Konunyeckast noBepXHOCTb, 2 nomorexa LO

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yroIne KOHUIeCKOH
IIOBEPXHOCTHU, OCh U BEpPILKHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue u BepIIMHa,

bub6mmoreka [{OK

15-16 o6pa3y1f)1uaa " ch; IUIOIIA/b https://m.eds00.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3yronme u
17-18 BBICOTA; OCHOB&IZI/I?[ " gOKZBaﬂ bubmorexa HOK
’ https://m.eds00.ru/1468bab3
MTOBEPXHOCTh
N306paxenune koHyca Ha
IJTOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (MJIOCKOCTBIO, bubnuoreka [IOK
19-20 9
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TTPOXO/ISIICH Yepe3
BEPIIHHY)
KomOuHanwms Ten BpamieHus u bubnuoreka [JOK
21-22
MHOTOI'PAaHHUKOB https://m.edso0.ru/3cef10e5
MHoOrorpaHHuK, OMUCaHHBIA OKOJIO
9324 ctepsr; chepa, BIUCaHHAS B bubnuoreka [JOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalleHUs
526 [Tonstre 06 06bEMe. OCHOBHBIC bubnuoreka [JOK
CBOIiCTBa 0OBEMOB TeEI https://m.edsoo.ru/26a03fb7
N bubmuoreka [JOK
21-28 OObEM HHTHRAPa, KoHyca https://m.eds00.ru/5513d87b
bu6mmoreka [JOK
29-30 &
OObem wapa n noma: chepet https://m.edsoo.ru/d189bde2
31-33 ITooGHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEX/Ty TUIOIIASIMHU
MMOBEPXHOCTEH, 00BEMAMHU
MOTIO0OHBIX TEJ

34 KonrtponsHast pabora mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI T https://m.edsoo.ru/4a33a8ab
35.36 BexTop Ha miockocTu U B bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmmoreka [{OK
7-
37-38 CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB httos://m.edsoo.ru/23f4f089
bu6moreka [IOK
-4
39-40 ¥MHOJKEHHE BEKTOpa Ha HHCIIO https://m.edso0.ru/dee379eb
Pasznoxenne BexTopa 1o Tpém
41-42 HEKOMIUTAHAPHBIM BEKTOpaM Bubmmorexa [JOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBSI3aHHBIX C
43-44 MIPUMEHEHHEM IMPaBWII JCHCTBUI ¢ Bubmmorexa [JOK
P P s https://m.eds00.ru/5a827900
BEKTOpamMu
[IpsimoyronpHas cucrema
45-46 KOOpJMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopaunats! Bekropa. [Ipocreiinue https://m.edsoo.ru/d3alfe30
3a/lauM B KOOpJAWHATAX
VYron mexnay BekTopamu. CKaasipHOE bubmuoreka [JOK
47-48
IIPOU3BEIEHUE BEKTOPOB https://m.edso0o.ru/48db7058
49-50 Boruniciienue yrioB Mexuy bubnuoreka [IOK
MIPSAMBIMU U IIJIOCKOCTSMHU https://m.edsoo.ru/725effc4
KoopanHaTHO-BEKTOPHBIN METO
P4 P A bubmuoreka [JOK
51-53 IIPYU PELIEHUH T€OMETPUUECKUX

3aaa4

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

54 "BekTopbl 1 KOOpJUHATHI B 1 bubmorexa HOK
P " P https://m.edso0.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEeHue, 0600MmEeHNE U
cucrtemaTtu3aiys 3Hanui. OCHOBHBIC bubmmoreka [{OK
55-56 2
¢urypsl, GakThl, TEOPEMBI Kypca https://m.eds00.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, o6oOIIEHNE U
cucteMaTu3anus 3Hanui. OCHOBHBIE bu6moreka [IOK
57-58 2
¢urypsl, GpakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHmE, 0600IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a7aun bubmuorexa [JOK
59-60 2
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IIEHNE 1
cUCTeMaTH3alMs 3HaHui. 3agaun bubmuoreka [JOK
61-62 2
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IIEHNE 1
cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
63-64 2
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTEPEOMETPUU
bu6mmoreka [JOK
65 14 1
TOroBas KOHTpOIIbHaz pabota https://m.edsoo.ru/ec24dfc2
66-68 [ToBTOpEeHue, 06001IIeHNE U 3 bubmuoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anrebpa U Hauajga MaTeMaTUYeCKOro aHaiusa, reometpus. ['eometpus, 10-11 knaccewl/ Atanacsa JI.C.,

byty3oB B.®., Kagomies C.b. u npyrue, Axkumoneproe ooiectBo «M3aarensctBo «lIpocBemenue

METOANUYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

1. 'eometpusi. PaGouas nporpamma k yueOnuky JI.C. Atanacsina u apyrux 10-11 knaccsl: mocoOue Juist yuuTenen
o01eo6pa3zoB. yupexaenuii / B.®. Bytycos.- Mocksa, «IIpocBemenue», 2019r.

2. I'aBpunioBa H.®. YHuUBepcanpHbIe OypOUHbIe pa3padoTku mo reometpuu: 10 kmace.- M.: BAKO, 2019r.

3. N3yuenue reometpun B 10-11 xnaccax: Meroa. Pekomennaruu k yue6.: Ka. [{ns yaurens/ JI.C.AtanacsH, B.®.

Bbyry3o0s, 10.A.I'nazkoB u ap - M.: Ilpocsemenue, 2019r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://school-collection.edu.ru — komtekmust 00pa3oBaTEIBHBIX PECYPCOB;

InternetUrok.ru - Buneo ypokw;

www.math-on-line.com-3annmarenbaas MmatemaTrka; http://www.logpres.narod.ru — mpumepb! HHGOPMATHOHHBIX
TEXHOJIOTH;

http://www.allmath.ru - Bcst MmaremaTuka;

http://mathem.hl.ru — maremaruka on-line;



http://www.exponenta.ru - oo6pa3oBarebHbI MAaTEMaTHYSCKUN CaNT;
«InextponHas 6ubdanotexka2000 nmo marematuke», CD-ROM;
www.mathvaz.ru/index.php - Jlocke yuuTenss MaTeMaTHKH.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru



