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INOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomeTpus» 0a30BOr0 YpOBHS IS
oOyuarommxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEHBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YyJbTATOB OOYYEHHs] T'€OMETPUU B HAIMpPABICHUH JMYHOCTHOIO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEACTABICHUNA O CYHIHOCTH W IPOMCXOXKICHHH T'€OMETPHUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBbHOTO MU HACAIBHOIO, XapaKTepe OTPaKeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
y4aluxcsi, a TaKXe KadeCTB MBIIUICHHS, HEOOXOOUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PEIICHUH 3aJad €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATeNbHOCTH yenoBeka. OpueHTalusl 4yeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBHE YCIEIIHOI'O IMO3HAHUSA W aKTUBHOIO
npeoOpa3oBaHusi  AecTBUTEIbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OJHMM U3 MPO(EeCCHOHAIBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyaslbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHoro kypca «['eomerpusi» Ha 0azoBOM
ypoBHE 00y4deHuss — oOmeo0pa3oBaTebHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcs  4epe3  0oOecrneueHHe  BO3MOXXHOCTH  MPUOOpPETEHUsS |
VCIOJIb30BAHUSA CUCTEMATHYECKUX TEOMETPUUYECKUX 3HAHUM U JCUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum oOpazoM, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
co crnenudUKoil TreoMeTpur W HEOOXOAMMBIE JUIsl >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €ClIi B JajbHEHIIIEM BO3HHMKHET HEOOXOIUMOCTh B TE€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIe SIBJICHUSI OKPY>KAIOIIET0 MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHWEC QJITOPUTMAMH  PCIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHWE yMEHHS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeIbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTCIUICKTYyallbHBIX M TBOPYECKHUX  CIOCOOHOCTEH
OoO0yJarouuxcs, TO3HABaTEIIbHOM  aKTHBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar Uil peleHUsl MPaKTUKO-OPHUEHTHPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hauyalle €ro u3y4YeHus 3a7ad, pelaeMbIX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUSA, U ONpPEIeIEHHBIM 00pa3oM opraHr3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMISTHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUS, TO
€CTh TEOPETUUYECKHUE 3HAHUS MMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEPUPOBAHUE
IpOoCTpaHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiJHOCTb, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoOBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPJIMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJbKO II0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
oOydJeHHs Ha YPOBHE CpEIHETO 00IIero oopa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATUSIMU U HABBIKAMH OCYIIECTBISJIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
O0LIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHHN 00YYarolUXCs, pacuiupss u
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 4aca B Heaenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSATUA  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOe pacnosiokeHue TNpAMBIX B IPOCTPAHCTBE: NEPECEKAOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MAPAJUICIbHBIE MPSIMbIE B IMPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MiockocTed. [lpocreiiline mMpocTpaHCTBEHHbIE (UTYphl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK TMEPIEHAUKYISIPHOCTA TPSMOM W TUIOCKOCTH, TE€OpeMa O MpSIMOH
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  TUIOCKOCTH,  MpoeKius  (Qurypsl Ha  IUIOCKOCTD.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IToHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU M OCHOBAHUS MPHU3MBI; MIpsiMasi U HaKJIOHHAsSI MPU3MBbL; OOKOBasi U
MOJIHAas MMOBEPXHOCTh MIPU3MBL. [lapannenenunen, MPSIMOYTOJIbHBIN
napajuiefienuren U ero coiictBa. [lupammupaa: N-yronpHas nupamMua, TpaHd U
OCHOBaHUE NMUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbL;, IPABWIbHAS U
yceu€HHas MUpaMHIa. OJEMEHThl MNpu3Mbl U nupamuabl. lIpaBuinbHbIE
MHOTOTPaHHUKHU: MOHSATHE MPABWJIBHOTO MHOTOTPAaHHHMKA; MpaBWIbHAS MpU3Ma U
NpaBWiIbHAs THUPaAMHUIA; MPABWIbHAS TPEYrojbHAs MHUPAMUJA W TPaBUIbHBIN
TeTpadap; Kyo0. IlpencraBienne o TPaBUIBHBIX MHOTOI'PAHHUKAX: OKTadIp,
noaekadaAp v ukocaxap. CedeHus Npu3Mbl U MTUPAMHUJIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUAaX, MapajUieIenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOAJb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPHU3MBI.
[nomanes OOKOBOW MOBEPXHOCTHM U TOBEPXHOCTH MPAaBUIBHON MHUpPaMUJIBbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HAJIUHIPAYECKON
IIOBEPXHOCTH, OCh UWJIMHIAPUYECKOM NOBEPXHOCTH. llunmmHap: oOcHOBaHWS W
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepXHOCTH. KOHYC: OCHOBaHUE M BepllIMHA, 00pa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3aumHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
JI0aab cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TeEJO
BpaIlCHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 006 00bEME
IPSIMOYTOJIBHOTO TMapajuiefienunena U cienctsus u3 He€. OO0bEM HMIMHIpA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOTOOHBIX TEL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4ucio. Pasnoxkenue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BekTopaMm. llpaBusio mnapauienenunena. Pemenwe 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM ¢ BekTopamu. IlpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimme 3amauu B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y NpSMbIMH M IUIOCKOCTAMH. KoOpanMHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOro MpeaMera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PAIUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUMCKOM IpaskIaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKMX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:
OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoja;

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JIEITEIbHOCTHIO
y4€HOr0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYAYIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHnu, pacCcyXacHUN;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHKE:

chOpPMUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MATEMAaTHUYECCKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT/IbIXA, peryisipHas busnueckas aKTUBHOCTB); buznueckoro
COBEPIIICHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYZly, OCOBHAHHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
pa3nuyHbiM  chepaM  MpPO(EeCCHOHATBHOM  JESATENbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW U €€ NPUIIOKEHHUSIMU, YMEHHEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3OBaHHUIO H
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTUYECKON HaPaBIE€HHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha NPUMEHEHUE MaTeMaTUYeCKUX 3HaHUM [ pelieHus 3ajad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKh W  OOIIECTBEHHOW TMPAKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTUS M 3HAYUMOCTH U1 Pa3BUTHUS LUBWINA3ALUU;, OBJAJACHUEM S3bIKOM
MaTeMaTUKd U MaTeMaTU4YeCKON KYJIbTYpOW KakK CpEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYeccos ooyuarowuxca (oceoeHue
Memooo8  NO3HAHUA  OKpYJCcaroujeeo  Mupda,  NpuMeHeHue  JI02UYeCcKUX,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpeseNieHUs]  TMOHSATUW; yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMpATH CMOCOO perieHuss yd4eOHOM 3amady (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHI, (UKCUPYIOUINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHWS, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE IPOIECCA, a TaKKE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh UH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIIHLHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanvuvie KOMMYHUKaAmMueHble Oelicmeus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh ¥  (OPMYIHPOBATh CYXKIEHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TIO0
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATh [OJIyYE€HHBIN pe3yJIbTaT;

B X0/1€ 00CYXACHHUS 337aBaTh BOMPOCHI 110 CYIIECTBY 00CYX1aeMON TEMBI,
npo0JIeMBbl, pelaeMoil 3a7aun, BEICKA3bIBaTh UJICH, HALIEJICHHbIE Ha MMOUCK
pELlEHUs; COMOCTABIISATh CBOM CYXICHHS C CYXKICHHSIMH JPYIHX
Y4aCTHUKOB JMAajora, OOHAPYKHUBATh pasziMuhe W CXOACTBO MO3UIUH; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pEIICHWs  3aJadd,  OKCIICPHUMEHTA,
UCCIICZIOBAHUS,  TPOEKTa;  CAMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU IIO3HABaTeJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IMpPU PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HENOCTHIKEHUS PEe3yJbTaTOB AEATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOro yrja; JUHEHHBIA Yrojl JBYIPaHHOIO YIJia; rpajlycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TOHSTHSMU: MHOTOIPAHHUK, BBIMYKJIBIM U  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPAHHUKOB (TIUpaMuia; IpU3Ma,
PSIMOYTOJILHBIN Mapasuieienumie, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUSAMH: CEKYIas IMIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3iiam Wiu
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BETUYMH 0 00pasiiaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTHYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOIIAIM MOBEPXHOCTEW MHOTOIPaHHUKOB (IIpH3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CHMMETPUU; LIEHTP, OCh U TJIOCKOCTh CAMMETPUU (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE IIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONMY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IOHATHSA B NPOLIECCE ITOMCKA PEIICHUS
MaTeMaTuyecku CcGOpPMYJIMPOBAaHHOM MpoOJEeMbl, MOIEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IMJIMHIPUYECKAsT TOBEPXHOCTh, O0Opa3yroImue
HWIMHIPUYECKON  TTOBEPXHOCTH, 100701070501 (oX KOHHMYECKas TOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHITH CITOCOOBI TTOJIYYEHHUS TEJT BPAILICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHITUAMU: IAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHWE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIQAM  TMOBEPXHOCTEH  TeNl  BpaIllCHHS,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAICHUS.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH U 00BbEMaMuU
IIOJOOHBIX TEI.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, HWHTEPOPETUPOBATH W NPeoOpa3oBbIBaTh HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaaroT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumensaTy reomerpuueckue (HakTbl Ji PEIICHUsS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0KA3aTelbCTBO MATEMATUYECKUX OTHOIIEHUM U
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM UM alrOpUTMaM, MPUMEHSI
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh MONYYEHHBIE 3HAHWS HAa NPAKTHKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HU3YYECHHBIE IOHATHS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJACHUEM T€OMETPUUECKNX BETUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NporpaMMmel Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpuio 10 Bubmioreia LIOK
A P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneH UK YIIPHOCTh NPAMBIX U 12 bubmorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 1 1
VYTibl MEXY NPSIMBIMH U INIOCKOCTSIMU 0 https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOT PAHHHIIH https://m.edso00.ru/1c209e37
.. bu6moreka [JOK
1
6 OObemB1 MHOTOrpaRHHKOB o https://m.edsoo.ru/1c209e37
- n _ . 4 1 bu6mmoreka [JOK
OBTOpPEHUE: CEUCHHUSI, PACCTOSIHUS U YTJIBI https://m.edso0. (/1620937
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0
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11 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
Tena ppatuerus 12 https://m.edso0.ru/1c209e37
bu6moreka [IOK
é 5 1
OOnEMEI TEn https://m.edso0.ru/1c209e37
BexTOopnl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmiorexa [OK
p PA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6morexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3y4YeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MTOHSTHS CTEPEOMETPHH:
TOYKa, MpsAMas, IIOCKOCTb,
npocTtpaHcTBo. [IpaBuia
PosTP P Bubnmotexa [[OK
1 M300paKeHUs Ha PUCYHKaX: 1
i https://m.edsoo.ru/aecc77cd
M300paKEeHHS IIOCKOCTEH,
MapajuieabHBIX MPSIMBIX (OTPE3KOB),
CEpeMHBI OTpe3Ka
[TonsTHsA: nmepecekaromumecs
2 MIJIOCKOCTH, TIEPECEKAIOIIMECS PsSIMast 1 bubmorexa [JOK
- 11ep p https://m.edso00.ru/2d8a9c99
1 TJIOCKOCTh
[TonsTHs: nepecekaromuecs
3 IJIOCKOCTH, TIEPECEKAOIHECs psMas 1 brbmorexa [TOK
> Hep P https://m.edsoo.ru/db685e73
Y TUTOCKOCTh
3HaKOMCTBO C MHOTOT paHHHKaMH,

4 n300pa’keHrne MHOT OTPAaHHUKOB Ha 1 bubmuorexa [IOK
pUCYHKaX, Ha MPOEKIIMOHHbBIX https://m.edso00.ru/a63959ed
gepTeKax
HavansHbie cBeneHus o kyoe u

) MUpaMHJIe, UX Pa3BEPTKU U MOJIEIN 1 bu6amorexa [IOK

PAMILIIC, X paspep AT https://m.edsoo.ru/b30dff38
CeueHus MHOTOTPaHHUKOB
bu6mmoreka [JOK
6 HauanpHble cBeeHUs 0 KyOe u 1
s Y https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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MIUPaMUJE, UX Pa3BEPTKU U MOJIECIIH.
CeueHus MHOT OTPaHHUKOB

TToHATHE 00 aKCHOMATUYECKOM

7 OCTpOE cTepeoMe aKCHO bubmorexa [OK
IIOCTPOEHHUH CT METPUU: AKCHOMBI
p p P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CJICICTBUS U3 HUX
Ilonsarue 00 akCHOMAaTHYECKOM
8 IIOCTPOEHUN CTEPEOMETPHH: aKCHOMBI bubmorexa TIOK
P P TP https://m.edso00.ru/239c8cb4
CTEPEOMETPHH U CJIEIICTBUS M3 HUX
ITonsarue 00 akCHOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPHUU: AKCHOMBI bubmrorexa ITOK
P P puH: https://m.edso00.ru/65c6b106
CTEPEOMETPHH U CJICICTBUS U3 HUX
ITonsarue 00 akCHOMATHYECKOM
10 MOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI bubmorera TTOK
P P i https://m.edso0.ru/258fc245
CTEPEOMETPHH U CJICIICTBUS M3 HUX
B3anMHOeE pacrionoKeHue NpsSMbIX B
1 MIPOCTPaHCTBE: MepeceKaroIuecs, bubmmorexa [IOK
MapaJuIebHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMbIE
[MapaniaensHOCTh MPSIMBIX H
IJIOCKOCTEH B TPOCTPAHCTBE:
12 rapajuieNIbHbIE IIPSIMEIE B bubmorexa TIOK
P p . https://m.edso00.ru/93ad36b3
MIPOCTPAHCTBE; MapaJICITLHOCTh TPEX
TIPSIMBIX
[TapamienbHOCTh MPSIMBIX U
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
[TapanneabHOCTH NPSAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bbubmmoteka LIOK
14 VYTI1Bl C COHaAIIpaBIECHHBIMU 1

https://m.edso00.ru/9f4071b9
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CTOpPOHAMHU

15 Yron Mexay npsiMbIMU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexny npssMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanyienbHOCTh MIIOCKOCTEN: bubmmorexa [IOK
napaJieabHble JIOCKOCTH https://m.edso0.ru/2e18255
18 CBoiicTBa mapajuieNbHbIX TOCKOCTEH br6amorexa [IOK
P https://m.edso00.ru/e504d656
IIpocTeiinve npocTpaHCTBEHHBIE
19 (buryphl Ha MJIOCKOCTH: TETPad bubmmorexa [IOK
P  TEIPEAP, https://m.edsoo.ru/4a28dc02
KyO, Iapa’sieenure;y
. bu6mmorexka IIOK
20 Hoctpoettie cederinit https://m.edsoo.ru/1d434dof
. bubmotexa [JOK
21 I1
OCTPOCHIE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabora o reme
99 "[IpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEH"
ITepne ocC ()
25| mtockoen: neprencypiic b morer LIOK
- CPHCHMEY AP https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
24 IIpsimble mapanienbHble U bubmmorexa [IOK
MEePIEeHIUKYJISIPHBIEC K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble mapanienbHbIe U bubmmoreka LIOK
MEPIEHANKYJISPHBIE K IIJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyJIIpHOCTH bubmmoteka LIOK
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MIPSIMOM U IITOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyJISIpHOCTU bubmmoreka [IOK
MPSIMOM U TNTOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubmotexa [JOK
MEePIEHIUKYISIPHOMN TIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npssmMoit bubmmorexa [IOK
MEPIEHANKYJIIPHOHN TUIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka LIOK
MEPIEHANKYJIIPHOHN TUNIOCKOCTH https://m.edso00.ru/7d18834b
[leprienAuKyNISIp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUKH J10 TJIOCKOCTH, Egggﬁ:f:ﬁ;gsg 3c477d3
PacCTOSHKE OT IPAMOU 10 IIOCKOCTU T '
[eprieHTUKYISAp U HAKIIOHHBIE:

32 paccTosTHUE OT TOYKH J10 TIJIOCKOCTH, ﬁgfgﬁ:f:{;{;?g}é 6fefadd
paccTosiHUE OT MPSIMOH JIO TUIOCKOCTH — '
[leprienqUKYyIISIp ¥ HAKIIOHHBIE:

33 paccTosiHuE OT TOYKH J10 MJIOCKOCTH, ESS;I/I;;T:;(;ESE5 b7b8e3
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH T '
[leprieHAUKYNISIp ¥ HAKIIOHHBIE:

bu6 OK

34 paccTosiHuE OT TOYKH JI0 IJIOCKOCTH, htPtIsz'I/I;I;Tee(Ij(;)gru Idbee22bc
pacCTOsTHUE OT MPSMOM JIO TUIOCKOCTH T '

35 VYriabl B IpOCTPAHCTBE: YIOJI MEKTY bubmotexa [JOK
NPSIMOM U TIJIOCKOCTBIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBII yroJl, JIUHEUHBIA yTOJ bubmuorexa LIOK
JIBYTPAHHOTO YIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBbIH yroJl, IMHEHHBIA yTroJ bubmoteka IJOK
JABYT'PAaHHOT'O yrja https://m.edsoo.ru/c7c777ed

38 [lepnieHIUKYISIPHOCTH TUIOCKOCTEH: bubmotexa [JOK
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MPU3HAK MEPIEHANKYIISIPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepnenaAMKyISAPHOCTD MIIOCKOCTEM:

bu6moreka [JOK

39 HPHSHAK HevaeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEN
[lepneHAMKYIAPHOCTD MIIIOCKOCTEMN:
40 MpU3HAK MEePIEHINKYISIPHOCTH JIBYX brbmorexa [TOK
% https://m.edsoo.ru/ba75dc57
MJIOCKOCTEN
41 Teopema o TpéxX mepreHIuKyJIsIpax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX mepreHIUuKyJIsIpax bu6amorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepreHIuKyIsIpax bubmorexa [TOK
https://m.edso00.ru/9f246736
KonTtponsHas pabota mo reMmam
44 "IleprneH UKy IAPHOCTD NPSIMBIX U bu6mmoreka LIOK
mockoctei" u "Yriabl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJIOCKOCTAMU "
[TonsiTue MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHTBHI MHOT OTPaHHUKA,
45 BBIITYKJIBIE U HCBBII;IyKJIBIe Bubmorexa LOK
N https://m.edsoo.ru/2d24e873
MHOTOT'PaHHUKH; Pa3BEPTKA
MHOTOIpaHHHKA
[Ipusma: n-yronpHas npu3ma; rpaHy U
46 OCHOBaHUS IPU3MBIL; IIpsiMasi U bubmmorexa [IOK
HAKJIOHHAsl IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAS TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsMOYTOJbHBIN bubmotexa [JOK

mapauICJICIIUIICa U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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[Inpamuaa: n-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMUJIBI;

48 OOKOBas M MOJHASI TOBEPXHOCTh bubmioreia LTOK
. https://m.edsoo.ru/fblcd0as
MUPAMHU/IbL; TPABIIIbHAS U yCeUEHHAS
UpaMua
[IpaBuUsTEHBIE MHOTOT pPAHHUKH:
MTOHSITHE TTPABUIHLHOT O

49 MHOTI'OI'PaHHUKA; TpaBUJIbHAS TPHU3Ma bubmmorexa [IOK
Y TIpaBUJIbHAS TMpaMU/ia; TPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojibHas MUpaMua u
NpaBHIBHBINA TETPadaAp; KyO
[IpencraBnenue 0 NpaBUIbHBIX

50 MHOT'OTpaHHUKAaX: OKTa’Ip, butamorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp U KUKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,

51 MPSMOM, TJIOCKOCTH. DJIEMEHTBI bubmioreka [IOK
CUMMETPHUH B TUpaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOT'OI'paHHUKaX
Brrunciienue 35eMeHToB

52 MHOT'OTPaHHUKOB: p&Opa, TMaroHaiu, bu6amorexa [IOK

https://m.edsoo.ru/6¢cdbecef
yTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPAMOM
53 MPU3MBI, TUIOIIAb OCHOBAHUH, bubmmorexa [IOK
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSIMOU MPU3MBI
54 [Tnomaas 6OKOBOM TOBEPXHOCTH U bu6mmoreka [JOK
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ITOBEPXHOCTH ITPABUIIBHON

MUPaMUJibl, TEOpEMa O TIIIOIIAN
OOKOBOM IMOBEPXHOCTH yCEUEHHOM

https://m.edso0.ru/5603e30b

MTAPaMUIBI
55 KonTtponbsHas paborta o reme bubmmorexa [IOK
"MHororpanHHUKH" https://m.edsoo.ru/a95f5c04
N bu6moreka [JOK
56 Mowsme 06 0opeme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
57 OOBEM mupavub: https://m.eds00.ru/235171b3
N bu6mnoreka [JOK
58 OOBEM mupavup: https://m.edsoo.ru/f47dfefd
" bubmotexa [JOK
59 OOBEM rmupamup! https://m.eds00.ru/79¢10312
" bubmotexa [JOK
60 OOBEM rupamup: https://m.edsoo.ru/2faadc3f
.. bu6moreka [JOK
61 O6nEM mpusMb1 https://m.edso00.ru/79853608
. bubmotexa [JOK
62 OOBEM mpH3MbI https://m.eds00.ru/1e053890
N bu6mmoreka [JOK
63 06
M TTPHIMBT https://m.edso00.ru/482d3f51
64 Kontponbshas pabora o reme bubmuorexa LIOK
"OO0BEMBI MHOTOT pPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, o60061IICHUE
65 cUCTeMaTHh3allis 3HaHUH. bubmoteka [JOK

[TocTtpoenue ceuenuii B
MHOTI'OI'PaHHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0IIeHNE
cucTeMaTHh3alys 3HaHUH.

66 BrrunciieHne pacCTOsIHUN: MEXIY 1 bubmotexa [JOK
JBYMsI TOYKaMH, OT TOYKH J0 MPSAMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH J10 TNTIOCKOCTH, MEXTY
CKPETIUBAIOIIUMHUCS TTPIMBIMHU
bu6mmoreka [JOK
67 Hrorosast KoHTposIbHAS paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, o6o0LIIeHNE
CHCTEMaTHU3aIUs 3HAHUM.
Beraucnenue yriioB: Mexna
68 CerI_HI/IBaIOH_[fMI/IC}I Hp}IMI};MI/I, 1 butamorexa [IOK
. https://m.eds00.ru/56765e8b
MEXIY MPSMOM U TUIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXY
TIOCKOCTSIMH
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOIT'PAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: neHTp, paauyc,
1 IUaMeTp; IUIOMIAAb TOBEPXHOCTHU 1 bubmorexa HOK
P P https://m.edso0.ru/0341bc2b
chepsl
B3aumnoe pacnosiokenue chepsl 1
bubmioreka [IOK
2 TUIOCKOCTH; KacaTelIbHasl TIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans cheps
N3o6paskenue cepsl, mapa Ha bubmmoreka [IOK
3 1
mockoctu. CedyeHus mapa https://m.edsoo.ru/bc15f7f2
[{unmuHaprYecKas TOBEPXHOCTH,
0o0pa3yrolye HUIUHIPUYECKON bubmotexa [JOK
4 . 1
MOBEPXHOCTH, OCh LIWJIMHIPUYECKOU https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[unmuuap: ocHOBaHUA U OOKOBast
5 MOBEPXHOCTh, 00pa3yronas 1 och; 1 bubmmorexa [IOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edso00.ru/188f6216
MOBEPXHOCTH
N300paxeHne MUINHIpA Ha
TIocKoCTH. Pa3BEpTka mumHIpa.
6 Ceuenus uarHIpa (TUIOCKOCTHIO 1 bubmorexa TIOK
JHAP ’ https://m.edsoo.ru/016e25eb
napayieIbHON UITH
MepIeHANKYJIIPHONU OCH ITUJIHH]IPA)
bubmuotexa [JOK
7 Konnueckasi moBepXHOCT, 1 nommoreka L1

https://m.edsoo.ru/c94ba09b
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o0pa3yromire KOHUY €CKOr
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOM MOBEPXHOCTU

Konyc: ocHOBaHME 1 BepIInHa,

8 oOpasyromasi U 0Ch; TJIOMAh bubmorexa TIOK
. . https://m.edso00.ru/897dd3b2
OOKOBOH M TIOJHOM MTOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaIi,I/ISI " gOKZBaL: brbmorexa [TOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
H3o00paxeHue KoHyca Ha
wiockoctu. Pa3BépTka koHyca.

10 Ceuenus koHyca (I1JIOCKOCTBIO, bubmmoreka [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, MPOXOSIIEH uepes
BEPIIMHY)

11 KoMmOunanus Ten BpalieHus u bubmotexa [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCAHHBIN OKOJIO

12 cdepsrl; cdepa, BIMCaHHAS B bubmuorexa [JOK
MHOT'OTPaHHUK UJIM B TEJIO https://m.eds00.ru/0b136158
BpallleHus

13 [Tousatue 00 00béMe. OCHOBHBIC bubmioreka [IOK
CBOICTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fb7

N bu6moreka [JOK
14 O6bEM s pa, KOHYCa https://m.eds00.ru/5513d87b
" bubmotexa [JOK
15 OObEM wapa 1 nIowAAEL chep! https://m.edsoo.ru/d189bde2
16 [TomoOHBIE TENa B TPOCTPAHCTRBE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb
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CooTHOIIEHUST MEXKTY TIIOMAIMU
MOBEPXHOCTEH, 00bEMaMU
MOTOOHBIX Tel

17 KonrtponsHas paborta mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHre U BBIYMTAaHUE BEKTOPOB bubmmorexa [IOK
P https://m.eds00.ru/2347089
20 YMHOXEHHE BEKTOpa Ha YUCIIO butamorexa [IOK
P https://m.edsoo.ru/dee379eb
Pa3znoxxenue BekTopa no Tpém
21 HEKOMILTaHAPHBIM II:GKTO T:M bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napauenenunena
Pemienue 3agad, CBI3aHHBIX C
22 MIPUMEHEHUEM TPaBUIT ICUCTBUM C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1| I/IpﬂeH_IGHI/II/I FCOMC”]E MYECKUX ) bubmmorexa [IOK
PEP P https://m.edsoo.ru/d3alfe30
3a1ayq
IIpsimoyroinbHas cucrema
24 KOOpPJMHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopnunatsl BexTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/lauyu B KOOpJAUHATAX
o5 VYros Mexly BEKTOpaMH. bubmmorexa [IOK
CkansipHO€ MPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boryucnenue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJITOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrtposnpHas pabota o reme

27 "BEeKTOpPBI B KOOPJUHATHI B 1 bubmioreia LTOK
. https://m.edsoo.ru/77¢c22fc5
MPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
98 cucteMmaTu3aius 3HaHuil. OCHOBHbIE 1 bubmotexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUN
[ToBTOpenue, 0600IICHNE U
29 cucremMaTu3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUN
[ToBTOpEHUE, 0000IICHHE 1
30 cUCTeMaTH3allus 3HaHWI. 3a1aun 1 bubmoteka IJOK
TJITAHUMETPUM U METOBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0600IICHNE 1
cucTeEMaTU3alusd 3HaHUH. 3agaqyn bu6mmoreka [JOK
31 1
IIJIAHUMETPUU U METOMBI UX https://m.edsoo.ru/4dffdad7
peteHus
[ToBTOpEHuUE, 0000IICHNE 1
39 cucteMaTu3anus 3HaHuH. OCHOBHBIC 1 bubmotexa [JOK
¢burypsl, akTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPHH
bu6mmoreka [JOK
33 HroroBast KOHTpOLHas padora . https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHHE 1 1 bubmoteka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHaJIM3a, Te€OMETPHUSL.
['eometpus, 10-11 xnaccel/ Atanacsas JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oouiectBo «IM3narensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
» Maremaruka: aareOpa u Hadajga MaTeMaTHYSCKOTO aHaJIn3a, TeOMETPHS.
['eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oouiectBo «M3marensctBo «lIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






