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HOACHUTEJIBHASA 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. llpencraBrneHue o NPaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaeka’aAp v ukocaxap. CeueHus: Npu3Mbl U TUPaAMU/IBI.

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 Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
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(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKMX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJOTHAX, cdepax

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

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOT'O C TTPAKTUYECKUM NPUMEHECHUEM JOCTIKCHUA HAYKH M JACATEIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ1a B TOCTPOCHUE YCTOMYHUBOTO OYTYIIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYCCKUM OTHOIIICHUEM K MHUPY, BKIIOUas ICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHnu, pacCcyXacHUN;
BOCIPUHUMUYUBOCTHIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMyHbIX BUIOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHKE:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMCHSAThH MAaTEMAaTHUYECKUE 3HAHHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT/IbIXA, peryJsipHas busnueckas aAKTUBHOCTB ); busnueckoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYZly, OCOBHAHHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
pa3nuyHbIM  cdepam  MpO(EeCcCHOHATBHOM  JESTENbHOCTH,  CBS3aHHBIM  C
MaTE€MaTUKOW U €€ NPUIIOKEHHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K AKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJIO0AJIbHOI'O0  XapakTepa SKOJOTMYECKHX MpoOieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTHUKd W MaTeMaTU4YeCcKOM KYJIbTYpOM KaK CpeICTBOM II03HAHMS MUPA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYEccos ooyyarowuxcs (oceoenue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHHH MEXAYy TMOHATUAMH; (HOPMYIUPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAWUTEIbHBIC W OTPHUIATEIIbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

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



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTMKH, JCTYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

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

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KAK MCCIEIOBATEIbLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCJIEIOBAaHUE 1O YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
O0BEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BRIBOJIOB U 0000IIICHMUIA;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
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 HWH(OpPMAIIMIO U3  UCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

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

e OIICHUBATH HaJEKHOCTh uHdopMaIu o CaMOCTOSITEIHLHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanvuvie KOMMYHUKaAmMueHble Oelicmeus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIpPUHUMATh U  (HOPMYIUpOBATh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSMH M LIENISIMU OOIIEHHUS; SICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTHPOBATh MMOJYy4YECHHBIA pE3yJIbTar;

B X0J1e 00CYXJAEHHS 33J]aBaTh BOMPOCHI M0 CYIIECTBY 00CYXIAEMOI TEMBI,
poOJIeMBI, PelIaeMoi 3aa4M, BEICKA3bIBATh UJICH, HAIICIIEHHBIC Ha MOUCK
pEIIEHUsI; COIMOCTaBJISITh CBOU CYXKICHUA C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh PazIU4Me U CXOACTBO MO3MUIUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NpEICTaBIIATh  pe3yJbTaThl  peLIeHUs  3a7aud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
VHAVBUAYAILHOW paOOTHI IIPU PEIEHUH YUYe€OHBIX 3aja4; IPUHUMATh LENb
COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OPraHU3ALMI0 COBMECTHOMU
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYxkAeHUS, 0OOMEH MHEHU I,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacTh 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 HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yIETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU IIO3HABaTeJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3yibTara peueHus MaTeEMaTUYECKOM 3a/1a4uH;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHSITH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpMeHSATh aKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX TPH PEIICHUU
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 ABYrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOTO yria; rpaaycHas mepa
JBYTPAHHOTO yTIJIa.

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

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TUpaMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

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

OnepupoBaTh MOHATUSAMH: CEKYIIas MIOCKOCTh, CEUCHNE MHOTOI'PAaHHHUKOB.

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 HAXOXKACHUE T€OMETPUUECKUX BETUYMH MO oOpasliaM Wid
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 HAXOXKICHHE TEOMETPUUECKUX BETUYMH 10 00pasiiaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTHYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~ TPSIMBIMH, MEXKIYy TPSIMOA H  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



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

OnepupoBaTh MOHATUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

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

[Tpumenats reomerpuueckue (GakThl IS PEHICHHUS 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.

[IpuBOAMTE IpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
’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 CGOpPMYIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBaTh pEAIbHbIC
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 KJIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
HWIMHIPUYECKON  TTOBEPXHOCTH, 100701070501 (oX KOHHMYECKas TOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

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

OOBSACHITH CITOCOOBI TTOJIYYEHUS TEJ BpaAIIEHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

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

Beruucnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEM  Ten  BpalleHus,
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 IUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMU
IMOJOOHBIX TE.



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.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCIIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHU 00JIaatoT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE NPOU3BEAECHUE 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 KOOPAUHAT.

[IpumensaTy reomerpuueckue (akThl A PEIICHUS 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 J0Ka3aTeIbCTBO MATEMAaTHYECKUMX OTHOLICHUM U
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM UM alrOpUTMaM, MPUMEHSI
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHUX 3a4ay.

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

[IpuMeHATh MONYYEHHBIE 3HAHWS HAa NPAKTHKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATh HW3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEHICHHS
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4M, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEITUYMH.



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 cTepeoMeTpHio 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
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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
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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.edso00.ru/2935a9a0
17 [TapanyienbHOCTh MIIOCKOCTEN: bubmmorexa [IOK
napaJieabHble JIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapajuieNbHbIX TOCKOCTEH br6amorexa [IOK
P https://m.edso0.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/1d434d0f
. 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.eds00.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
NEPIEHIUKYJIIPHON INIOCKOCTH https://m.eds00.ru/635¢5087

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

30 Teopema o npsmoit bubmmoreka LIOK
MEePIEHIUKYISIPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyNISIp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUKH J10 TJIOCKOCTH, ]sthg;;T:;(;)Eroug 3c477d3
PacCTOSHKE OT IPAMOU 10 IIOCKOCTU o '
[eprieHTUKYISAp U HAKIIOHHBIE:

32 paccTosTHUE OT TOYKH J10 TIJIOCKOCTH, ﬁt?fgzlr?]T:;(;ng}éB fofadd
paccTosiHUE OT MPSIMOH JIO TUIOCKOCTH — '
[leprienqUKYyIISIp ¥ HAKIIOHHBIE:

33 paccTostHUE OT TOYKH J10 IIJIOCKOCTH, ngj;;fg;gggsb? b8e3
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH T '
[leprieHAUKYNISIp ¥ HAKIIOHHBIE:

bu6 OK

34 paccTosiHuE OT TOYKH JI0 IJIOCKOCTH, htPtIsz'I/I;I;T:;(;(I)lru 1dbee22be
pacCTOsTHUE OT MPSMOM JIO TUIOCKOCTH T '

35 VYriabl B IpOCTPAHCTBE: YIOJI MEKTY bubmotexa [JOK
NPSIMOM U TIJIOCKOCTBIO https://m.edsoo.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.edsoo0.ru/e4972cdc
42 Teopema o TpéX mepreHIUuKyJIsIpax butamorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepreHIuKyIsIpax bubmorexa [JOK
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 [OK
N https://m.edsoo.ru/2d24e873
MHOTOT'PaHHUKH; Pa3BEPTKA
MHOTOIpaHHHKA
[Ipusma: N-yromnpHas npu3Ma; rpaHu 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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[Inpamupaa: N-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMUJIBI;

48 OOKOBas M MOJHASI TOBEPXHOCTh bubmioreia LTOK
. https://m.edsoo.ru/fblcd0a5
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, butmmorexa [IOK

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

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

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

https://m.edsoo.ru/6cdbecef
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.edsoo.ru/5603e30b

MTAPaMUIBI
55 KonTtponbsHas paborta o reme bubmmorexa [IOK
"MHororpaHHuKn" https://m.edso00.ru/a95f5c04
N bu6moreka [JOK
56 Honsrue 06 obreme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
S OOnEm mpamh et https://m.edso00.ru/235171b3
N bu6mnoreka [JOK
58 OnEm mmpamh et https://m.edsoo.ru/f47dfefd
" bubmotexa [JOK
o9 O0nE mHpamu el https://m.edso00.ru/79¢10312
" bubmotexa [JOK
60 OnEm mHpamh el https://m.edsoo.ru/2faadc3f
.. bu6moreka [JOK
61 Omém mpu3Mb: https://m.edso00.ru/79853608
. bubmotexa [JOK
62 OOBEM npH3Mb! https://m.edso00.ru/1e053890
N bu6mmoreka [JOK
63 06
DEM LPUSMBL https://m.edso00.ru/482d3f51
64 Kontponbshas pabora o reme bubmuorexa LIOK
"O6bEMbI MHOTOI'PAHHUKOB" 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 /10 TIIIOCKOCTH, MEXKAY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
bu6mmoreka [JOK
67 Hrorosas koutposbHas padora L https://m.edso00.ru/b9146bc0
[ToBTOpeHue, o6o0LIIeHNE
CUCTEMATHU3aLIUs 3HAHUM.
Brrunciienne yrioB: Mex
68 CerI_HI/IBaIOH_[fMI/IC}I Hp}IMI};MI/I, 1 bu6amorexa [IOK
N https://m.edso0.ru/56765e8b
MEX]y MPSMOM U MIOCKOCTBIO,
JBYTPAHHBIX yTJIOB, YTJIOB MEXIY
MJIOCKOCTAMH
OBUIEE KOJIMYECTBO YACOB 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 bubmmorexa HOK
P P https://m.edsoo.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. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unmuHaprYecKas TOBEPXHOCTH,
0o0pa3yrolye HUIUHIPUYECKON bubmotexa [JOK
4 . 1
MOBEPXHOCTH, OCh LIWJIMHIPUYECKOU https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
[unmuuap: ocHOBaHUA U OOKOBast
5 MOBEPXHOCTh, 00pa3yronas 1 och; 1 bubmmorexa [IOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edso00.ru/18816216
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 [JOK
. . https://m.eds00.ru/897dd3b2
OOKOBOH M TIOJHOM MTOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaIi,I/ISI " gOKZBaL: brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
H3o00paxeHue KoHyca Ha
wiockoctu. Pa3BépTka koHyca.

10 Ceuenus koHyca (I1JIOCKOCTBIO, bubmmoreka [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
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.edso00.ru/0b136158
BpallleHus

13 [Tousatue 00 00béMe. OCHOBHBIC bubmioreka [IOK
CBOICTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fh7

N bu6moreka [JOK
14 O6bEM s pa, KOHYCa https://m.edso00.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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

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 [TOK
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 ) butmmorexa [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.edsoo0.ru/725effc4
26 Boryucnenue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJITOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtposnpHas pabota o reme

27 "BEeKTOpPBI B KOOPJUHATHI B 1 bubmioreia LTOK
. https://m.edsoo.ru/77c22fc5
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/4dffda97
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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTeJIbHOI NPOrpamMMbl CpeAHero 061ero oopa3oBaHust
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsAMAast, IIOCKOCTb
25 [IpumeHATh aKCHOMBI CTEPEOMETPUU U CIICACTBUS M3 HUX IPU PEHICHUHU
' FeOMETPUYECKUX 3a]1a4
23 OnepupoBaTh MNOHIATHSMM: MAPAJICIBHOCT M MEPHEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
-4 KnaccuguuupoBaTh B3auMHOE pacoJIOKEHUE MPSAMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBath MOHATUSIMU: IBYIPAaHHBIA yToJ, FPaHd JBYTPAHHOIO yria,
7.5 pedpo ABYrpaHHOTO yIiia, IWHEWHBIN YToJl ABYTPAHHOTO yIJIa, TpajyCHas
Mepa ABYTPaHHOTO yIiia
- OnepupoBaTh MOHITHSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIH
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPAaBHJILHBII MHOTOT paHHHUK
27 Pacrio3naBaTe OCHOBHBIE BUJbI MHOTOTPAHHUKOB (MUpaMuja, MpU3Ma,
' IPSAMOYTOJILHBIN MapaJienenumnen, Kyo)
KnaccudumupoBath  MHOTOTpaHHHMKH, BbIOMpass  OCHOBaHUS IS
-8 Kmaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOIPaHHHKH,
' IpaBUJIbHbIE MHOIOTPAHHUKHM, TPSIMbIE M  HAKJIOHHBIE IPU3MBI,
napasuieJIeunebl)
29 OnepupoBathb MOHSTHUSMU : CeKyIuas IJIOCKOCTD, ceueHue
' MHOT'OI'PaHHUKOB
210 OOBACHAT,  TPHUHIIMIBI  TOCTPOSHUS  CEUEHUH  MHOTOTPAaHHUKOB,
' HCIOJIb3YsI METO/ CIIEJIOB
211 CTpouTh ceueHHs MHOTOIPAaHHHUKOB METOJOM CJIEIOB, BBIMOJIHATD

(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

PemaTp 3aaun Ha HaAXOXKJICHHE I'EOMETPUYCCKHX BEJIIMYUH 1O o0pasiam
WM alrOpuTMaM, MPUMEHSIE W3BECTHbIE AHAJTUTUYECKUE METOAbI MPU
pElIEHUH CTaHJAPTHBIX MaTEMAaTHYECKUX 3aJady Ha BBIYUCICHHUE
pacCTOSIHUN MEXy ABYMsI TOUKaMH, OT TOYKHU JIO TPSMOM, OT TOYKH JI0

IJIOCKOCTH, MEKIY CKPCIINBAIOMIUMHUCA MTPSAMBIMU

7.13

Pemates 3aaun Ha HaxOXKJeHHE T€OMETPUYECKUX BEJIUYUH MO 00pasiam
WIM aaropuTMaM, IPUMEHSS HM3BECTHbIE AHAIWTUYECKHE METOIbBI IpH
pEILIEHNN CTAaHJAPTHBIX MAaTEMaTHUYECKHX 3a7a4 Ha BBIUMCICHUE YIJIOB
MEXY CKPEIIMBAIOIUMUCS NPAMBIMU, MEXKIY MPSIMOM M IJIOCKOCTBIO,

MCKIY INIOCKOCTAMU, IBYI'PaHHLIX YI'JIOB

7.14

Bbruncnath 00bEMBI M IJIOHIAJM TOBEPXHOCTEH MHOI'OI'PAaHHUKOB
(mpu3Mma, nupamMuia) ¢ IpUMEHEHUEM (POPMYJI, BBIYUCIATH COOTHOLICHMUS
MEXIy  IJIOLAASIMU IIOBEPXHOCTEH, o0béMamu 0JT0OHBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBarth MOHATUSAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUN QUTYPBI

7.16

W3Bnekats, mpeoOpa3oBbIBaTh W HHTEPHIPETUPOBATH HH(GOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha

YepTekKax U pUCyHKaxX

7.17

HpI/IMeHSITI) rCOMCTPHUICCKUC (baKTBI AJIs p€ICHUA CTCPCOMCTPHYCCKHUX
3a/la4, MpeaIojararommnx HCECKOJbKO HAaroB pCmcHUus, CCIu YCIOBUSA

IpUMEHEHUS 3a/1aHbl B IBHOW (popme

7.18

[TpuMeHATs mpocCTEWlIMe NpPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAITUOHHBIC CHUCTCMbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/lav

7.19

[IpuBoauTE MpUMEpPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOIE U

JKU3HU, pACIIO3HABATh IMPOABICHUEC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

7.20

[IpumeHATH MOMy4YeHHbIC 3HaHKS Ha MPAKTUKE: aHAJIM3UPOBATh PEAIbHBIC
CUTyalluM M TPUMEHATHh HW3Y4YEHHbIE I[OHATUS B IMpOLIECCE IOMCKa
pelieHus MaTeMaTU4EeCKU copMyIHpOBaHHOU po0JIeMbl,
MOJIETUPOBATh pealibHbIe CUTYallUM Ha S3bIKE T'€OMETPHH, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHMEM T'€OMETPUUYECKUX TOHITHU H
TEOopeM, ammapaTa anreOpsl, pemaTh MPaKTUYECKUE 3a1a9u, CBI3aHHBIC C

HaXO0XJICHUCM I'COMCTPUICCKUX BCIININH




11 KJIACC

Kon IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
NpoBepPsIeMOro .
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OmnepupoBath MOHATUSAMH: IWIMHAPHYECKAs MOBEPXHOCTh, 00pa3yroIIye
61 IWIMHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHUYECKash IOBEPXHOCTh,
' oOpa3yrone KOHHYECKOW  TOBEPXHOCTH, KOHYC, cepuueckas
HIOBEPXHOCTb
6.2 PacnoznaBaTh Tena BpanieHus (MHUIMHIAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI IMOTYyUEHHUS TEJT BPAIIICHHS
6.4 KnaccuduiupoBats B3auMHOE pacioioKeHue chepbl U IOCKOCTH
OnepupoBaTh MOHATUSMU: MIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa,
6.5 BBICOTa CErMEHTAa, LIApOBOW CJIOI, OCHOBAHME IIApOBOrO CJIOS, BBICOTA
IIapOBOI'0 CJIOS, IIAPOBOIl CEKTOP
6.6 Berauciasate 00bEMBI M IUIOMIAAM IMOBEPXHOCTEH TEJd BpallleHUs,
' TE€OMETPHYECKUX TeJl C TPUMEHEHHEM (HOopMyJT
OnepupoBarh TMOHATUSMHU: MHOTOI'DAaHHHK, BIMCaHHBIA B cdepy u
6.7 OINMMCaHHBIA 0KOJIO chepsl, chepa, BUCaHHAST B MHOTOI'PaHHUK MITH TEJIO
BpAIICHHUS
6.8 BbMHCIATE  COOTHONICHUST MEXAY IUIOMIAISIMU TOBEPXHOCTEH U
' 00BbEMaMu TOIOOHBIX TE
6.9 N306paxaTh n3ydaembie GUTYPHI OT PYKH U C MPUMEHEHHEM IMPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImoOHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEKH W3 PHCYHKOB IIPOCTBIX
6.10 00BEMHBIX (QUryp: BHJA CBEpPXY, COOKY, CHHM3Yy; CTPOUTb CEUEHMS Tell
BpALICHUS
W3BnexaTb, MHTEPHPETHPOBATh H INPEOOPA3OBBIBATE HH(POPMALHUIO O
6.11 IPOCTPAaHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax, MpeACcTaBICHHYI0 Ha
gepTeax ¥ pUCyHKaxX
[IpumeHsITh TeoMeTpudeckne (GakThl ISl PEHICHHsT CTEPEOMETPHYECKHX
6.12 3aa4, MPEANONArarIliX HECKOJBKO IIAroB pPEIIEHHs, €CIH YCIOBHS
IIPUMEHEHUS 3a/1aHbI B IBHOU (hopme
6.13 OmnepupoBaTh MOHSATHEM: BEKTOP B POCTPAHCTBE




6.14

BrmomHATE I[GflCTBH?[ CJIOKCHHA BCKTOPOB, BBIUYMTAHHA BCKTOPOB H
YMHOXCHUA BCKTOpa Ha 4YMCIIO, 06T)$ICH$[TI), KakKUMH CBOMCTBAMH OHH

o0magaroT

6.15

[IpuMeHsATh paBUIIO MapaUIeIEUIIEea P CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMH: JEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yroa MeXAy BEKTOpaMH, CKaJIsSIpHOE IIPOU3BEIEHUE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLL

6.17

HaxomuTe cymMMy BEKTOPOB M NPOU3BEIEHHME BEKTOpa HA YHUCIO, YIoJl
MEXY BEKTOpaMH, CKaJIIpHOE IIPOU3BEIEHUE, PACKIAABIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aﬂaBaTb IIJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTEMC KOOpJMHAT

6.19

Pemate mpocrefilme reoMeTrpudecKuMe 3ada4d  Ha  IIPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOAA

6.20

Pemats 3aJa4u Ha J0Kas3aTCIbCTBO MATEMATHUYCCKUX OTHOIICHUN U
HaxXO0XJACHHUE T'COMETPUICCKUX BCIIMYUH I10 06pa3uaM WJIM aJIroputMam,
IMPUMCHSA HU3BCCTHBIC METOAbI Ipu pemiCHun CTaHAapPTHBIX

MaT€MaTHYCCKHUX 3aJla4d

6.21

[IpumensATs mpocTelMe MPOrpaMMHBIE CpPEICTBA U DIIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCIICHUU CTEPCOMETPUICCKUX 3aaaY

6.22

[IpuBoauTH MpUMEpPBH MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U

JKU3HH, PACITIO3HABATL IMPOSABJICHNUEC 3aKOHOB T'COMCTPHUU B HCKYCCTBC

6.23

[IpuMeHsATP MOJy4YEHHbIE 3HAHUS Ha [PAKTHKE: AaHaJIU3UpOBaTh
peanbHbI€ CUTyallUd W IIPUMEHATh M3YyYEHHBIEC IIOHATHS B IIPOLECCE
IIOUCKAa pELIeHUs] MaTeMaTU4ecKd CcHOpPMYIUPOBAaHHONM MpPOOIEMBI,
MOJIEIIMPOBATh PEajbHbIC CUTyalUU HA S3BIKE T'€OMETPUU, UCCIEN0BATh
IIOCTPOEHHBIE MOJEIM C MCIIOJb30BAHMEM T'€OMETPUYECKUX IOHATHI U
TeopeM, anmnapaTa anreopsbl, peiaTh MPakTHUYEeCKUe 3aauu, CBA3aHHbIE C

HaXO0XJICHUEM I'COMCTPUICCKUX BCINYINH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsmas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsTve 00  aKCMOMATHYECKOM  IIOCTPOSHMHM  CTEPEOMETPUM:  aKCHOMBI

CTCPpCOMCTPHH U CIICACTBUS U3 HUX

7.2

B3auMHOE  pacnosiokeHMe IpsAMBIX B IIPOCTPAHCTBE:  MEpeCcEeKaroluecs,
napajiejbHble M CKpeuBawomuyecs mnpsMble. [lapamnenbHOCTs HpsSMBIX U
IJIOCKOCTE B  IPOCTPAHCTBE: NapajliejbHble IMpsAMble B  MNPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSIMBIX, MapaiebHOCTh MPSIMONW M IUIOCKOCTU. YTJBI C
COHANpPaBJIICHHbIMH CTOPOHAMH, Yrojd MEXKIy TMpPSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEHN: MapaJulesIbHbIE IIIOCKOCTH, CBOMCTBA MapallJIeNIbHBIX
mockocter. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETpadp,

KyO, Napa’suiesienue]], HOCTpOCHUE cedeHUM

7.3

[lepneHaMKYISpHOCT, NPSAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE IpsMbIE B
MIPOCTPaHCTBE, MPSIMbIE NMApAJUIENIbHBIE U IEPIEHINKYIJISPHbIE K IIIOCKOCTH, TPU3HAK
MEPIICHAUKYJIIPHOCTH IIPSIMOU U IJIOCKOCTH, TEOPEMA O IIPSAMOM MEPICHIUKYIISPHON
IUDIOCKOCTUA. YTIJBl B IPOCTPAHCTBE: YroJl MEXKAYy IPSMOM M IUIOCKOCTBIO,
JBYI'PaHHBIM YroJI, JIMHEMHBIA yroia JByrpaHHoro yrmia. Ilepnenaukynsap u
HAKJIOHHBIE: PAcCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAaCcCTOSHHE OT MPSMOH [0
IUIOCKOCTH, HPOEKIMs (GUrypbl Ha MIOCKOCTh. IleprneHIuKyIspHOCTh IIOCKOCTEN:
IpU3HAK  TEPHEHIUKYISIPHOCTH  JIByX  IUlockocred. Teopema o  Tpéx

HEPIIEHINKYIIIpax

7.4

IlonsiTie MHOrOrpaHHHMKAa, OCHOBHBIC DJJIE€MEHTbl MHOIOIDAHHMKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOI'OTPAaHHUKH, pa3BEpTKa MHOrorpaHHuka. Ilpumsma: n-yrosibHas
npu3Ma, TpaHd U OCHOBAHHUS MPU3MBI, MpsMas U HaKJIOHHAs MpPHU3MBbI, OOKOBasl U
IIOJIHAsl TIOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroibHbIA MapasiesenuIe]
U ero couctsa. [IupamMua: N-yrojapHas NUpaMuaa, FpaHd U OCHOBAHME ITUPAMUJIBL,
OOKOBasi M MOJHAs MOBEPXHOCTh MUpPAaMUABI, IpaBUIbHAS M yCeUEHHas NMUpaMUAA.

OneMeHThI Opu3Mbl W THUPAMUBL. HpaBI/IHLHbIe MHOT'OI'PAHHUKH: TIOHATUC




IIPaBWJIBHOTO MHOTOI'PaHHMKA, IpaBWJIbHAs IpU3Ma U IpaBUJIbHAs MNUPaMUJA,
[IpaBWJIbHAs TPEYrojbHAasi MUpaMKia U IPaBUIbHBIN TeTpasap, kyO. [IpencraBienue
O NIpPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’yaAp, JoJAeKa’Ap U ukocadapyrue CedeHus
MIPU3MBbI U TUPAMMU/IBI
CumMMeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTENBHO TOYKH, MPIMOIA,
7.5 IJIOCKOCTH. DJIEMEHThl CHMMETPHH B MUpPaMUJIaX, Mapajuieienunenax, npaBuibHbIX
MHOTOI'paHHHUKAX
Bbruncnenre »1eMEHTOB MHOI'OIPaHHUKOB: pEOpa, AuaroHamu, yriel. I[lmomanb
OOKOBOI TIOBEPXHOCTH U TIOJHOW TOBEPXHOCTH NPAMON MpPHU3MBI, IJIOIA]lb
7.6 OCHOBaHMI1, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpAMOM npu3Mbl. Ilnomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH MPAaBUJIBHONW NHPaMUIbl, Teopema O IUIOLAAH
yceuéHHol nupamuibl. [Tonstie 00 00béme. OOBEM MUpaMuUbl, IPU3MbI
24 ITonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY MIOMAASIMU IOBEPXHOCTEH,
' 00bEMaMU OJJOOHBIX TEJ
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomerpus
[unuHaapuueckas NOBEPXHOCTh, 00pa3yroline WINHAPUIECKOW TOBEPXHOCTH, OCh
6.1 WIMHIPUYECKOW moBepXHOCTU. LlunmuHap: ocHoBaHMsS M OOKOBasl MOBEPXHOCTH,
o0pa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH
Konnueckast moBepxHocTb, 00pa3yroliye KOHH4ECKOI TOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYECKON moBepxHOCTH. KOHyc: OCHOBaHME M BepIlIMHA, 0Opasyiomas U OcCh,
' wion@aab OOKOBOM WM IOJHOW IMOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpa3yroiue u
BBICOTa, OCHOBAHMSI U OOKOBAsi TOBEPXHOCTh
Cdepa u map: neHTp, paauyc, AMaMeTp, IIOMIA b MOBEPXHOCTU cepbl. B3anMHoe
6.3 pacronoxeHue cgepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMiIoLalb
cdepbl
6.4 N300paxkeHre Te BpallleHUsI Ha TUIOCKOCTH. Pa3BEépTKa IUIIMHIPA  KOHYyCa
6.5 KoMOuHanuu Ten BpallleHMsi U MHOTOIPaHHUKOB. MHOrOrpaHHHMK, OMHCAaHHBIN
' okono chepsl, chepa, BIucaHHAS B MHOTOT paHHUK, HITU TEJIO BPALCHHS
[Tonsitue 06 00BEMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 OpsSAMOYTOJIFHOTO Tapajuiesienunena u cueactBus u3 He€. OOBEM mMIMHIpA,
koHyca. O0BEM mapa u miomaab chepol




[Tomobubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEKAYy  IUIOMIAASIMHU

0.1 MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX T
6.8 Ceuenuss nuiavHiapa (mapajuieibHO U TMEPHEHAUKYJISIPHO OCH), CEUCHHUS KOHyca
' (mapasuiesibHOE OCHOBAHUIO U MPOXO/AIlEe YePe3 BEPIIMHY), CEUCHHUS 11apa
Bektop Ha mimockoctT W B mpocTpaHcTBe. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4MCiO. Pa3ioxkeHne BeKTopa Mo TPEM HEKOMIUJIAHAPHBIM
' BekropaM. llpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU
[IpsimoyronbHast cucTeMa KOOpAWHAT B TpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocrelimme 3amaum B KOOpAMHATaX. YTrojdl Mexay Bekrtopamu. CkaisgpHoe

IMPONU3BCACHUEC BCKTOPOB. Brruucnenue YIJI0B MCKAY HNpPAMBIMHA WU ITINIOCKOCTSMMH.

KoopanHaTHO-BEKTOPHBIN METOJ TP PELICHUU T€OMETPUYECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsiembie TPeGOBaHUS K MPEeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
NpoBepsieMoro OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMsbl CpeHero oo1ero
TpedoBaHUs o0pa3oBaHus

Bnagenue meromamMu /10Ka3aTeNbCTB, AITOpPUTMaMHU peElIEHUs 3anad;
yMeHHE (GOpPMYJIHMpOBATh W ONEPUPOBATH IMOHATHIMM: OIpEIEIEHUE,
aKCuoMa, TeOpeMa, CJEICTBUE, CBOWCTBO, IpPU3HAK, J0Ka3aTelIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; IPUMEHATh UX; YMEHHE (HOPMYIUPOBATh
o0paTHOE M IPOTUBOIOJOXKHOE YTBEP)KICHHUE, MPUBOIUTH HMPUMEPHI U
KOHTPIIPUMEpPBI, HCIOJb30BATh METOJ, MATEMAaTU4YECKOH HHAYKIHH;
IPOBOJAUTH  JIOKA3aTEJIbHbIE PACCY)KIEHUS IpU pEUIeHUM 3ajad,
1 OLIEHUBATh  JIOTMUECKYI0  MPAaBWIBHOCTb  PAcCyKICHUN; yMEHHE
OIEepUPOBaATh MOHIATUSIMH: MHOXKECTBO, MOJIMHOKECTBO, ONEpallUy HaJ
MHOK€CTBAMH; YMEHHE HCIIOJIIb30BaTh TEOPETUKO-MHOXECTBEHHBIN
anmnapar AJIs ONMCaHUsl pPeaJIbHbIX MIPOLIECCOB U SIBJECHUI U P PELICHUH
3aja4, B TOM 4YHCIE€ W3 JPYyrux Y4eOHBIX NPEIMETOB; YMEHHE
OIepHpOBaTh MOHATUAMU: I'pad, CBSI3HBIN rpad, nTepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M OMNHCHIBaTh Tpadbl pazIMuHBIMU

croco0aMu; UCIOB30BaTh rpadbl PU pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HATYpalbHOE YHUCIO, LEJI0E YHUCIO,
CTEIEHD C IEIBIM MOKa3aTesIeM, KOPEHb HATYpallbHOM CTENEHU, CTENEHb
C paluMOHAIILHBIM  IOKa3aTeleM, CTENEeHb C  JEWCTBUTEIbHBIM
nmokasareineM, Jorapugm uucia, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJILHOIO YHCJIA, OCTATOK IO MOIYJK, PalHOHAIBHOE YHUCIIO,
HMppalioHaIbHOE YHCIIO, MHO>ECTBa HaTypaJlbHBIX, LEIIBIX,
2 pallMOHANBHBIX, JIEMCTBUTENBHBIX YHUCEN; YMEHHUE MCIOJIb30BaTh
MPU3HAKKU JETUMOCTH, HAaUMEHBIIMN OOIIMNA JeTuTeNb U HauMEHbIIee
oOmree kpaTHoe, anroput™ EBKimaa mpu pereHuu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMaMH  CUUCIICHUS; yMEHHUE
BBITIOJTHSATh BBIUMCIICHWE 3HAUYEHUW W TMPeoOpa3OBaHMs BBIPAKEHHHN CO
CTCIICHAMU W Jorapumamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHAIBLHBIX

BBIpa)KeHI/IfI; YMCHHUC ONCPUPOBATL IMOHATHAMH: IMOCICAOBATCIIBHOCTD,




apupmernueckas nporpeccus, reomMerpuyecKas nporpeccus,
OeCKOHEYHO YyObIBarollass TIeOMETpUYEcKas IpOorpeccus; yMeHHe
3a/1aBaTh NOCIEN0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX
dopMyn; yMeHHEe ONepHUpoBaTh MOHATHAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILIEKCHOI O
yiuciaa, (¢GopMa 3alUCH  KOMIUIEKCHBIX 4Hcel (reoMeTphuecKas,
TpUTOHOMETpUYeckass M  anreOpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue NEHCTBUS C KOMIUJIGKCHBIMU YHCIAaMH; TPUBOAUTH
IpUMEPbl  MCHOJIB30BAaHUSA  KOMIUIEKCHBIX  YHMCEN;,  OIEepUpOBaTh
HNOHATUAMM: Marpuua 2x2  wm  3X3, onpeaenurtelb MaTpHIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPECACIIUTECIIA

YMeHue omnepupoBaTh IMOHATHUSIMH: palMOHAIbHBIE, HpPpalMOHAIbHbIE,
MOKa3aTeNbHbIe, CTENEHHBIC, JIOrapu(PMHUIECKUEe, TPUTOHOMETPHUECKHE
YpaBHEHHUSI W HEPABEHCTBA, HX CHCTEMbl; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPaBHEHUM U HEPABEHCTB, PaBHOCUJIBLHOCTh
YpaBHEHMI, HEpPaBEHCTB W CHUCTEM; YyMEHUE pelaTb YypaBHEHUs,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C TIapaMeTpPOM; MPUMEHSThH
YpaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI JJIsI PEUICHUS MaTeMaTHYECKHX

3a]a4 U 3a7a4 U3 Pa3InyHbIX oOsacTeil HAayKHu U peabHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIMS, UYETHOCTh (YHKIUH,
NePUOIUYHOCTh (YHKIIMM, OTPaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTD
GyHKIMY, SKCTpeMyM (GYHKIUH, HauOoblliee U HauMEHbIlee 3HaUeHUS
(GYHKIHMH Ha IPOMEXYTKE, HepepbIBHAs (PyHKLUS, aCUMIITOTHI I'paduka
(GyHKLIMH, TIepBast U BTOpas NPOU3BOJHAS (QYHKIUHU, T€OMETPUUECKUN U
¢u3ndyecKuil CMBICI IPOU3BOJHOM, IepBOOOpasHas, ONpeIeIEHHBIN
UHTErpaj; yMEHHE HaXOIUThb aCHUMITOTHI rpaduka (yHKIHH; yMEHHE
BBIYUCIIITH  NPOU3BOJAHBIE CYMMBI, IPOM3BEACHHUS, YAaCTHOTO U
KOMITO3UIIMM (DYHKIMH, HAXOIUTh ypaBHEHUE KacaTeIbHOH K I'paduKy
(GYHKIMH; YMEHUE HaXOAMTh MPOMU3BOJAHBIE 3JIEMEHTAPHBIX (DYHKLUI;
YMEHHME HCIOIb30BaTh MPOM3BOJHYIO JJIs HCCIEAOBaHUSA (PYHKIMH,
HaXOAWUTh HauOOJbIIME M HAUMEHbIINE 3HadeHHs (YHKIHM; CTPOUTH
rpadKd MHOT'OWJIEHOB C MCIIOJIb30BAaHUEM arlapaTta MaTeMaTH4eCKOIo
aHalM3a; NPUMEHSTHh MPOU3BOJIHYIO [JIsI HAaXOXKACHWsS HAWIy4dIIEro

peuicHus B IMPUKIAIHBIX, B TOM YHUCJIC COLNHUAJIBHO-3KOHOMHNYCCKHUX H




dbusnuecknx 3ajadax; HaXOIUTh IUIOMAIN U 00BbEMBI (PUTY C TTOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPbl MAaTEMaTHUYE€CKOTO MOJCIMPOBAHUS C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMH: TrpaduKk (QyHKUMH, oOOpaTHas
byHkuMs, KoMro3uuus (QyHKUWH, JTUHEWHas (QYHKIMS, KBaJpaTU4HAS
byHKLHS, panMoHaIbHAS byHKIHS, CTEIeHHas byHKIMA,
TPUTOHOMETpUYECKne (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMM, TOKa3zaTenpHas W Jorapupmuueckas (QyHKIUH, yMEHHE
CTPOUTH I'paUKH H3Y4YEHHBIX (YHKIUH, BBIIOJHATH MPEOOpa3OBAHUS
rpaduKoB QYHKIUH, UCIIOIB30BaTh IPadUKU Ul U3ydEHUsS IPOLIECCOB U
3aBUCUMOCTEH, IIPU PELICHUH 3a/ad U3 APYIHX y4yeOHBIX NpPEeIMEeTOB U
3ajlay U3 peajbHOM *KU3HH; BbIpakaTh (GOPMyJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMU; HCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUMH IS
pelleHUs] ypaBHEHUI, HEPaBEHCTB U 3aJad ¢ apaMeTpaMu; n300paxaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXKECTBA PEIICHHW ypaBHEHMH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJa4d Pa3HBIX THIOB (B TOM YHCIIE Ha
MPOIEHTHI, IOJM M YacTH, Ha JIBIJKEHUE, paboTy, CTOUMOCTh TOBApOB H
yCIyT, HAJIOTH, 3a7a4i 13 00JacCTH YIPaBJICHUS JINIYHBIMU U CEMEWHBIMU
¢uHaHCAaMM); COCTaBISATh BBIPAKECHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI 0 YCJIOBHIO 33Ja4yd, HCCIEI0BATh IOJIYYEHHOE PEIICHUE U
OLIEHUBATh MPaBAONOJO0HOCTh PE3YyJbTaTOB; YMEHHE MOJEINPOBaTh
pealibHbIE CUTyallud Ha fA3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKEHMUS,
YpPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl II0 YCIOBHIO 3aJauH,
UCCIEN0BAaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM amIapara

anreOppl, UHTEPIPETUPOBATD MTOJIYYEHHBINA pe3yJIbTaT

YMeHue onepupoBaTh NOHITUSIMU: CpelHEE apupMeTUYecKoe, MearaHa,
HauOonpllee M  HAauMMEHbIIEe 3HA4YeHUs, pasMmax, JUclepcHs,
CTaHJApPTHOE OTKJIOHEHUE YHCJIOBOrO0 HaloOpa; YMEHUE U3BJIEKaTh,
UHTEPIPETUPOBATh HMH(OpPMAINIO, MPEACTaBICHHYIO B Tabiunax, Ha
auarpammax, rpadukax, OTpaXkarollylo CBOMCTBA peabHbBIX MPOLECCOB U
SIBIICHHIA; TIPEICTABISATh MHPOPMAIUIO C TIOMOIIBIO TAOIHII U JUarpamm;
UCCIIEI0BAaTh CTaTUCTUYECKHE JIaHHbIC, B TOM 4YHUCIIE C NPUMEHEHHEM
rpadguyeckux METOJO0B U  OJEKTPOHHBIX CPEACTB; TIpaduyecku
UCCIIEZIOBAaTh COBMECTHBIE HAONIOJEHUS C TOMOUIbIO JAHarpamMm

paccerBaHUs U IMHEHHOW pErpeccuu




YMeHue onepupoBaTh MOHATHAMM: CIy4YalHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHS;, YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJb30BAHWEM TpapUYECKHX METOAOB; MPUMEHITH
(bopMyNBl CIOKEHUS U YMHOXKCHHSI BEPOATHOCTEH, (HOpMyIy MOJHOM
BeposiTHOCTH, (popmyny bepHynu, komOuHATOpHBIE (haKThl U (POPMYIIBL;
OLICHMBATh BEPOSITHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepHpOBATh
NOHSATHAMH: CITydaiiHasi BEJIMYMHA, pAacIpeeliecHHe BEPOSITHOCTEH,
MaTeMaTHYECKOE OKUIAaHWE, IUCIEePCHS W CTaHJAPTHOE OTKIIOHCHHE
CIy4yailHOH BENWYHMHBI, (YHKIUW paclpeleleHHss H  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTEJIbHOTO M HOPMAJIbHOIO paclpeneleHuil;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paCIpeneieHud s
pelieHust 3a/1a4; 3HAKOMCTBO C TOHATHSMH: 3aKOH OOJIBIIMX YHCEII,
METOABl BBIOOPOUHBIX MCCIEIOBAHUN; yMEHHE MPUBOAUTH IPHUMEPHI
IPOSIBJICHHS] 3aKOHA OOJBIIMX YUCEN B MPUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSIX; YMEHHUE ONEPUPOBATh MOHIATHIMH: COUETaHHUE, IePEeCTaHOBKA,
YHCIO COYETAHWW, YHCIO IEPECTAHOBOK; OMHOM HprOTOHA; ymeHuHe
NPUMEHATh KOMOWHATOPHBIC ()aKThI U PACCYKICHUS JUIS PEIICHHS 3a/1a4;
OLICHHBATh BEPOSITHOCTH peabHBIX COOBITHIA; COCTaBIISITh

BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATD MOJyYEHHBIN PE3YIbTAT

YMmenue omnepupoBaTh MOHATHAMM: TOYKa, MpsMas, ILIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIJa, IUIOCKHI  Yroll,
JBYIPAaHHBIM YroJ, TPEXTPAaHHBIA Yroj, CKPEIIUBAIOLIMECS IIPSIMBIE,
NapaJUIebHOCTh U MEPIEHAUKYISAPHOCTD MPAMBIX U IIJIOCKOCTEH, YroJl
MEXAY IPSAMBIMHM, YroJl MEXAYy NPAMOHW M IIOCKOCTBIO, YTrOJ MEXKIY
IJI0CKOCTSAMH, PACCTOSSHUE OT TOYKH IO IIOCKOCTH, PACCTOSHHUE MEKIY
IPAMBIMH, PACCTOSHUE MEXKIY IIJIOCKOCTAMU; YMEHUE UCII0Ib30BATh IIPH
pelIeHny 3ajad M3ydyeHHble (DAKThl U TEOPEMBbl MJIAHUMETPUM; YMEHUE
OLIEHMBAThb pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJEIHM C IIOMOIIBID TIE€OMETPUUYECKHX IOHATUH U

BCJIMYUH, p€UIaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAJL (GUTYphl, 00BEM (UTYpHI,
MHOT'OI'PaHHUK, MPAaBWIbHBIII MHOTOI'PAaHHUK, CEYEHHE MHOIOTrpaHHHKA,
KyO, mapajuienenunes, Mpu3Ma, Nupamuaa, ¢GUrypa M IOBEPXHOCTh
BpallleHus], IIMIMHAP, KOHYC, Iap, cdepa, miomans chepsl, MIOMATL
MOBEPXHOCTH MHpaMHUAbI, NPU3MBI, KOHycCa, LMIUHApPA, 00bEM KyoOa,

IPSIMOYTOJILHOTO ITapajulelienuIlela, MUPaMUAbl, MPU3MBI, LWIMHJIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS KOHYCAa M LWIMHJpA,
napajUielbHblE OCH WJIA OCHOBAaHHIO, CEYEHUE 1Iapa, ILIOCKOCTb,
Kacaromasicst cdepbl, LUUIMHIPA, KOHYCa; yYMEHHUE CTPOUTH CEUEHHUeE
MHOT'OT'PaHHUKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTHU
BpAILEHUS], UX CEUEHUSI, B TOM YHUCJIE C TOMOUIBIO JIIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOHCTBA T€OMETPUUYECKUX (PHUTYDP, CAMOCTOSTEIHHO
dbopMynHpOBaTh ONMpEnesICHUsT U3y4aeMbIX (PUTYD, BBIIBUTaTh TUIIOTE3bI
0 CBOIMCTBax W MpU3HAKAX IeOMETPHUECKUX (UTYp, 0OOCHOBBIBATH WJIU
ONpPOBEPraTh HWX; YMEHHE MPOBOAUTH Kilaccudukanuwo duryp mo
pa3IMYHBIM MPHU3HAKAM, BBIOJHATh HEOOXOIUMBIE JIOMOJHUTEIbHbIE

MOCTPOCHUS
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YMeHue ornepupoBaTh TOHSATUSMHU: JABWIXKEHHE B IPOCTPAHCTBE,
napauieIbHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMOAO00Us, MOAOOHBIE (UTYpHI; yMEHHE
pacrmo3HaBaTh paBHBIC M MOM0OHBIE (UTYPHI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BATh I'€OMETPUYECKHE OTHOIICHHMS
IpH pElICHUH 3aJlay; HAXOJUTh TI'€OMETPUYECKHUE BEIMYUHBI (IJIMHA,
yroy, IJomaab, O0bEM) MpU pEHIeHHH 3a7ad W3 JPYruX Y4eOHBIX
MPEIMETOB U W3 PeabHOM JKU3HU; YMEHUE BBIUHUCIISATh T€OMETPUUCCKH e
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAAb, OOBEM, IUIOMIANb TMOBEPXHOCTH),
WCIOJIB3YSI M3y4eHHBIE (OPMYJIBI M METOJbI, B TOM YHCJE: IJIONIAIb
MOBEPXHOCTH MUPaMUbl, IPU3MBbI, KOHYCa, IUIHH]IpA, IIOMAAs chepbl;
00bEéM KyDa, MpsSMOYTOIBHOI'O Tapajuiesienunea, MUPAMUBI, TTPU3MEI,
HUJIMHIpa, KOHycCa, IIapa; yMEHHE HaxOJuTh OTHOIIEHHE OOBEMOB

noI00HBIX UTyp
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YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTOIbHAS CHCTEMa KOOPJIMUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IpOM3BEJCHHE BEKTOpa Ha YMCIO, pPa3JIoKeHHE BEKTopa Mo Oaswucy,
CKaJIsIpHOE TIPOU3BEACHHE, BEKTOPHOE IIPOU3BEACHHUE, YIOJl MEKIY
BEKTOpaMU; YMEHHUE HCIO0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL PEIICHHWs] TEeOMETPUYECKMX 3aJad W 3a]ad JPYyrux Yy4eOHBIX

MpeIMETOB
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VmMmenune BI)I6I/IpaTI) HOI[XOZ[SIHII/Iﬁ MCETOH JIA PpCIICHUA 3aaayu,
IMMOHMMAaHHUE 3HAYUMOCTU MATCMATUKU B H3YUYCHUU TIPUPOAHBIX U
06HICCTBCHHI)IX mpoueccoB u HBHCHI/Iﬁ; YMCHHC  paCIiO3HABATH

MMPOsABJICHUEC 3aKOHOB MAaTEMATUKU B HCKYCCTBC, YMCHHUC IPUBOAUTH




MNpUMEPbl MATECMATUYCCKUX

MaTEeMaTUYECKON HAyKH

OTKpPBITUI

POCCUICKOM

u

MHUPOBOH




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kon
1 Yucna v BeIUMCIEHUS
1.1 Hatypanbuble u nensie uncia. [Ipu3Haku 1eMMMOCTH HENbIX YHCel
1o Pamonansupie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JApPOOHM, TPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKHE IPOOH
13 ApudmeTnueckuii KOpeHb HATypaJbHOU creneHu. JlelicTBus ¢ apudMeTHndecKuMH
' KOPHSIMU HaTypaJibHOHN CTENeHU
14 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ paloHaNbHBIM TIoKa3aTeneM. CBoiicTBa
' CTEIEeHU
15 CuHyC, KOCHMHYC ¥ TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YU CIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJIbHBIE JIOTAPU(MBI
JeiicTBuTenpHble 4ucna. ApudMETHYECKHE ONepalud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcinaMu. [IpuGnmkEHHbBIC BRIYUCICHHS, IPaBHIa OKPYTIICHHS, IPHKHUIKA U OI[CHKA
pe3yJibTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BEIpaKCHHIA
1.9 Komrmnekchbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ilenbie u ApoOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHHs
24 [TokazarenbHbIe U TorapuPMUIECKUE YpaBHEHHS
2.5 Llenbie u ApoOHO-palIOHATBHBIC HEPABEHCTBA
2.6 HppanroHanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIC U JTOrapu(PMUUIECKHIE HEPABEHCTBA
2.8 Tpuronomerpruyeckre HepaBeHCTBA
2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Martpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. ONpenenuTenb MaTpULbl




@OyHKUIUU U rpapUKu

OyHkIMsA, cnocoObl 3amanus GyHkuuu. ['paduk ¢yHKuu. B3aumHO oOpaTHBIC

31 ¢byHnkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUHA
OO6nacte ompeneneHuss MU MHOXKECTBO 3HadeHud ¢ynkuuu. Hymn ¢dynkuunm.
3 [TpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKIHH.
' MakcuMyMbl U MUHUMYMBI QyHKOuH. HaunGomnbliee M HauMeHblIee 3HauyeHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHast (QyHKIMS C HaTypaJbHBIM M LeJbIM Moka3zaTesneM. EE cBoiictBa
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue QyHKLUNHU, X CBOICTBA U Irpaduku
3.5 [TokazarenbHas u JorapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl rpadukoB ¢yHKiuid. CBolicTBa (YHKIUH,
' HEMpPEPBIBHBIX HA OTpPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIOCOOBI 3aaHUS I1OCIEA0BATEIHLHOCTEN
3.8 ApudmeTtnueckas U reomerpudeckas nporpeccuu. @opmysia CoKHbBIX TPOLIEHTOB
4 Hayana matemaTtudeckoro aHammsa
4.1 [TponsBoanas ¢pynkuuu. [IpousBogHbIe IeMEHTapHBIX (QYHKIINH
[IpumeHeHue mNpPOU3BOAHOM K HCCIENOBaHUIO (QYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHue HanOoJbIIero 1 HauMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpa3znas. Muterpan
) MHoxecTBa U JI0ruKa
5.1 MHoxecTBO, onepaluu HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 ITpsiMBl€ ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTU BpalleHUs




7.5

KoopauHate! 1 BEKTOPBI




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






