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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommmxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOoCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHApPTa CPEaHETro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieurBaeT OBIAJECHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHS
JUYHOCTH 00YJarOITUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTHs OOydaromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MAaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y o0yyaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH PEaJbHOTO0 M UACATBHOT0, XapaKTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauecTB MBIIIJIEHHUS, HEOOXOAMMBIX JUIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LENOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pCILICHUS TeOMETPUUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U OINPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAa4yeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYYArONIUXCSl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBHUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACSATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ IPUOOpEeTeHusT U
UCTOJIb30BAHUSI  CHCTEMAaTHMYECKMX TE€OMETPHUUECKUX 3HAaHUH U JeWCTBUM,
creuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUST 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBS3aHHBIM C IPUKJIAJIHBIM UCTIOJIb30BAHUEM I€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00yYaromMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOTO o01miero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co crneuu(uKoil TeOMETpPUHM W HEOOXOAUMBIE [UIS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riyOOKO, eClM B JajbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKUX
3HaHUSX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIoCTH)KEHME 1eJIM  OCBOCHHUS TMPOrpaMMbl 00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIICHUS
KaK 0 BaXHEHIINX MaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHUS;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MMOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GdopMHpOBaHHE YyMEHHS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX ¥ TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
pacCcyXJIeHHS B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajad C
NPaKTUYECKUM COJIEP’KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABAaTEJIbHONM  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATEHOM rPaMOTHOCTH, pEJIeBaHTHOM
reOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsiX W INPU U3YYEHUU JPYIUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTH HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, PUMEHSATh OCBOCHHBIM
TeOMETPUUECKUN ammapar Jyisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, M ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOC OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEeATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CUYET pEIIEeHUs 33had Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAMTCS C OMNOPOM Ha
HArJSAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE cojepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTH B IPOCTpAHCTBEY, «Tena BpaieHus,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpezieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTYpUPOBaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMU
MNOHSTUSMU U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYIATENBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0O CUCTEMY T'€OMETPUUYECKUX IPEICTABICHUM OOydarolUXCs, paciiupss U
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Heneno B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
napajulesIbHble M CKpeluBaromuecs mnpsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: MApAJUICJIBHBIE MpsAMBIE B IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXKIYy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBONCTBA
napajuleNbHBIX TuIOocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpadJIp, KyO, MapajjiesieuIea; IOCTPOEHUE CEUYEHUIA.

[lepnenAMKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: IEPIICHNUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPALICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IIIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY IPSAMON H
IUIOCKOCTBIO;  JBYIPaHHBIM  yroJl, JIMHEWHBIA YroJl  JABYTPaHHOTO  YIVIA.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKius  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIISPAX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI, IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMUbL; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHThl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAaHHMKU: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS NPU3Ma U
IIpaBWIbHAs NUpaMUAA; NPABWIbHAS TPEYrojbHAas INHUpaMUJa U IIPABUIIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B IHUPAMMAAX, lapajulejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMOW TPU3MBIL.
[Inomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau ycedéHHoM mnupamuiabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HWIHHAPUYECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIWHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 h CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOrpaHHUK,
omnucaHHbIM oOkoJI0 cdephl; chepa, BOUCaHHAsT B MHOTOIPAHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumneaa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u MIomaab chepsl.

[TogoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAJAsIMU
OBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEN.

Ceuenus wmwimMHapa (DAapaJUIebHO M NEPHEHAMKYJISPHO OCH), CEUYECHMS
KOHyca (mapajuiebHO€ OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. CI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWiI JACHCTBUU C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopamu. CKalasipHOE INPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«MaTemaTHKay XapaKTepU3yIOTCS:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJIb30BAaHUIO ATHX JOCTHKCHHMH B APYTUX HayKax, TEXHOJOTHUsSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAaYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO KOJOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHHE MPUPOTHOW M CONMATBHON
CpeIbl, OCO3HAHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHICCKUX  IpoOJIieM;
OpHCHTAIIMCH HAa MPUMEHEHHEC MATEMAaTUYCCKUX 3HAHUHM JUIS pPElICHUs 3aj1a4 B
00yacTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOILIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, I[OHHMMaHUEM
MaTeMAaTUYeCKOM HayKu Kak c(epbl 4YelIOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS [MBWIM3AIWW, OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIICIOBATECIILCKYIO JICSITCIHLHOCTD
WH/IMBUYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPaMMBbI Y4eOHOTO TpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIQJICHHEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHICCKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNICTICHUSI  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBObL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE ACHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIHUPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IIPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUUUTH UHGOPMALINH, JAHHBIX, HEOOXOJIMMBIX JJisi OTBETA
Ha BOIIPOC U Il pEUICHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEICTABIATh €€ B pa3NMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

2)  VHuuseepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXJIEHHUS C CYXICHUSMHU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXKMBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH popme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PaKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  PELICHWS  3aJadd,  OKCIEpPHUMEHTa,
UCCIICIOBaHMSI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIuTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI U pENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIBHOCTH, IUTAHWUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeiesiATh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pPabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IHI,
OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanmus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 33a]1a4H, BRIOUPATh CIIOCO0 peIieHus
C Y4ETOM UMEIOITNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTUYeCKOM 3aa4u;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJCHHBIX OLIUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUM M CJIEJACTBUS W3 HUX IPU PEIICHUH
TrCOMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMHU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBIMYKJIbIH
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpamMuja; IMpU3Ma,
MPSIMOYTOJIHBIN TTapaJIJIeNIeHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOUpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTIUIICIbI).

OnepupoBatTh MOHITUSIMU: CEKYIIas INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUCHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUEHHMS MHOTOTPAHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuTMaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKkThl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluX HECKOJIbKO [IaroB PELICHM, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AaHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUM W IPUMEHAThb W3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHUeCKd C(OPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNUX BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

PacnioznaBate Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI TOTYYEHUS TEJ BpAILlCHUSI.

KrnaccuduupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTA; IIApOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpallCHHA,
reOMETPUUECKUX TeJ C MPUMEHEHNUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢quryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHMsI TEJ BPALLEHMUS.

W3Bnekatb, WHTEPHPETUPOBATH U IMpPeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
pPUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE [EHCTBHUS  CIIOKEHHSIT BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IpuMeHATH PAaBUIIO NTapasuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTODBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, pACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TIpumensTe TeomeTpuyeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO AaroB PELICHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOHM (opMe.

Pemate mpocreiine reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTI'O METOAA.

Pemare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEHIIME IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTHuecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh peasbHBIC
CUTyallUn Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, almapara ajireopsl; pemarb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJITIACC

Ne
n/
1|

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMMbl

KoanuecTBOo 4acoB

Bcer  Kontpoabhn
0 bIe padoThI

IIpakTHYeck
ue padoTsbl

DJyleKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTeIbLHbIE pecypchl

IToBTOpEeHune
W3Y4EHHOTO0 B 7-9
KJaccax

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2
0248DCO0

BBenenue B
CTEPEOMETPUIO

https://www.yaklass.ru/p/geometria

[Ipsambie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapamnensHOCTD
TPSIMBIX H
IJIOCKOCTEN

12 1

https://www.yaklass.ru/p/geometria

[lepienaAnKyYASIPHO
CTh MPSAMBIX U
IJIOCKOCTEN

12 1

https://www.yaklass.ru/p/geometria

Yrael Mmexay
MPSIMBIMH U
ILUIOCKOCTSIMHA

10 1

https://www.yaklass.ru/p/geometria

MHororpanHuKu

11

https://www.yaklass.ru/p/geometria

O0BEMBI
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria

[ToBTOpEHME:!
CeYeHusl,

https://ege.fipi.ru/bank/index.php?proji=E040A72A1A3DABA14C90C97E
0B6EE7DC




paccTosHus U
YTJIbI

OBILIEE
KOJIMYECTBO YACOB 68 6 2
I1O ITPOI'PAMME
11 KJIACC
N HaumenoBan @ KouaudecTBo 4acoB
: He pa3iesioB
n/ H TeM Bcer  KoHTposbu IpakTHyeck DaekTpoHHbIe (HH(POBBIE) 00pPa30BaTEIbHBIE PECYPCHI
n AporpaMMb 0 ble padoThI ue padboThbl
Tena i
12 1 https://www.yaklass.ru/p/geometria
BpallICHUS
OOBEMEBI TET 5 1 https://www.yaklass.ru/p/geometria
Bexrops! n
KOOPJIMHATHI B 10 1 https://www.yaklass.ru/p/geometria
MPOCTPAHCTBE
[ToBTOpEHHUE,
000011IeHNE, 7 ) https://ege.fipi.ru/bank/index.php?proji=E040A72A1A3DABA14C90C97E0B
cucTeMaTu3ail 6EE7DC
WSl 3HAHUM
OBILIEE
KOJIMYECTBO 34 3 1
YACOBIIO

I[TPOTPAMME




IHOYPOYHOE IVTAHUPOBAHUE

10 KUIIACC
Ne KoumnuecTBo yacos
Jara
n/ KonTtpoun IMpakTny JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Bee U3y4eH
n HbIe ecKme st o0pa3oBaTe/bHbIE PeCypChbl
ro
padoTsI padoTsI
IToBTOpEHME U3yYeHHOTO B 7-9 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27
KJ1accax 6E497AB3784C3FC4CC20248DCO
[ToBTOpEHME M3y4eHHOTO B 7-9 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27
KJ1accax 6E497AB3784C3FC4CC20248DCO
IToBTOpEHME N3yyeHHOTO B 7-9 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27
KJ1accax 6E497AB3784C3FC4CC20248DCO
[ToBTOpEHME M3yYEeHHOTO B 7-9 1 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27
KJ1accax 6E497AB3784C3FC4CC20248DCO
OCHOBHBIE NIOHATHS
CTEPEOMETPHUU: TOUKA, IpsiMas,
IIJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxe a
DABILIA HSODPAKCHIA it 1 https://www.yaklass.ru/p/geometria
PUCYHKAX: U300paKEHUS
IIJIOCKOCTEM, MapaJuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
ITonsaTHA: nepecekaromuecs
IUIOCKOCTH, IEPECEKAOLIHUECS 1 https://www.yaklass.ru/p/geometria
npsiMas U MI0CKOCTh
3HAKOMCTBO C
MHOI'OTPpaHHUKAMHU, 1 https://www.yaklass.ru/p/geometria
n300pa’keHNue MHOTOTPAHHUKOB




Ha pUCYHKaX, Ha MIPOCKIMOHHBIX
gepTeKax

HavanwsHbie cBeneHNUs 0 KyOe u
IApaMUJe, UX pa3BEPTKU U
Mozenu. CedeHust
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria

ITonsatue 06 akCHOMaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CJICACTBUA N3 HUX

https://www.yaklass.ru/p/geometria

10

ITonsaTue 06 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CJICACTBUA N3 HUX

https://www.yaklass.ru/p/geometria

11

B3anmHuoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKarolmecs, napauieabHble
" CKPCIIMBAIOIIUCCA ITPAMBIC

https://www.yaklass.ru/p/geometria

12

[TapamnenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
IapaJuIeIIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE; apaUICIbHOCTh
TPEX MPSMBIX

https://www.yaklass.ru/p/geometria

13

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMOU U
MIJIOCKOCTH

https://www.yaklass.ru/p/geometria

14

VYTIBI ¢ COHAIIPaBICHHBIMHU
CTOpOHAMH

https://www.yaklass.ru/p/geometria




Yroa Mexay npsMbIMU B

15 https://www.yaklass.ru/p/geometria
MPOCTPAHCTBE
Yron Mexay npssMbIMHU B .
16 y ip https://www.yaklass.ru/p/geometria
MIPOCTPAHCTBE
ITapanaensHOCTD IITOCKOCTEN: .
17 P https://www.yaklass.ru/p/geometria
MapajiebHbIE IJIOCKOCTH
CaoiicTBa mapajuieIbHBIX _
18 . P https://www.yaklass.ru/p/geometria
IJIOCKOCTEH
[Ipocreiiine npocTpaHCTBEHHBIE
19 (GuUTypsl Ha MIOCKOCTH: TETPAdP, https://www.yaklass.ru/p/geometria
KyO, mapaienenumne;y
20 [Toctpoenue ceuenunit https://www.yaklass.ru/p/geometria
21 ITocTpoeHue ceueHni https://www.yaklass.ru/p/geometria
KontponbHas paboTa mo teme
"[IpsiMbI€ U IIJIOCKOCTH B )
22 p https://www.yaklass.ru/p/geometria
npoctpanctse. [lapauiensHOCTh
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 IJTOCKOCTH: TIEPIICHIUKYJISIPHBIE https://www.yaklass.ru/p/geometria
MpsIMbIE B IPOCTPAHCTBE
ITpssMele mapannensHBIE U .
24 p P https://www.yaklass.ru/p/geometria
MEPIEHANKYIISIPHBIE K MITOCKOCTH
IIpsimble mapajieIbLHBIE U )
25 p P https://www.yaklass.ru/p/geometria
MEepPHEHIUKYISIPHBIE K TNTIOCKOCTH
IIpu3Hak nepHneHIuKYIIPHOCTU .
26 P . p yip https://www.yaklass.ru/p/geometria
MPSAMON U TJIOCKOCTH
IIpu3Hak mepneHIuKyIIPHOCTU .
27 P p yip https://www.yaklass.ru/p/geometria

MPSAMON U TJIOCKOCTH




28

Teopema o ipsimoit
NEePIEHAUKYJIIPHOM MIIOCKOCTH

https://www.yaklass.ru/p/geometria

29

Teopema o ipsimoit
MEPIEHUKYIISIPHON IIJIOCKOCTH

https://www.yaklass.ru/p/geometria

30

Teopema o npsiMoi
MEPIEeHIUKYISPHON MII0OCKOCTH

https://www.yaklass.ru/p/geometria

31

[lepnieHqUKyISp U HAKJIOHHBIE!
paccTostHue OT TOYKHU JI0
MIJIOCKOCTH, PaCCTOSTHHAE OT
MPAMOM 10 MIIOCKOCTH

https://www.yaklass.ru/p/geometria

32

[lepnieHqUKyYISp U HAKJIOHHBIE!
paccTostHuE OT TOUYKHU JI0
MIJIOCKOCTH, PaCCTOSTHHAE OT
MPAMOM 10 MIIOCKOCTH

https://www.yaklass.ru/p/geometria

33

[lepnieHquKyISp U HAKJIOHHBIE!
paccTostHuE OT TOYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

https://www.yaklass.ru/p/geometria

34

KonrponsHas pabora o Teme
«IlepneHIUKyIIPHOCTD B
IIPOCTPAHCTBE

https://www.yaklass.ru/p/geometria

35

VYTIIbl B IPOCTPAHCTBE: YIO
MEXIy MPSAMOH U IITOCKOCTHIO

https://www.yaklass.ru/p/geometria

36

JIByrpaHHbIN yTroJI, TUHEUHBII
YToJI IBYTPaHHOIO yria

https://www.yaklass.ru/p/geometria

37

JIByrpaHHBIN yroJi, TUHEHHBIN
YroJ1 ABYTPaHHOTO yria

https://www.yaklass.ru/p/geometria

38

[TepieHAMKYASIPHOCTH

https://www.yaklass.ru/p/geometria




IJIOCKOCTEM: MTPU3HAK
MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

39

[lepneHqUKYISAPHOCTD
IJIOCKOCTEM: MTPU3HAK
MEPIICHAUKYISIPHOCTH JBYX
IIJIOCKOCTEN

https://www.yaklass.ru/p/geometria

40

[lepneHqUKyISPHOCTD
IJIOCKOCTEM: MTPU3HAK
MIEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

https://www.yaklass.ru/p/geometria

41

Teopema o Tpéx
MEPIEHIUKYIApAX

https://www.yaklass.ru/p/geometria

42

Teopema o Tpéx
MEepIeHIUKYIApax

https://www.yaklass.ru/p/geometria

43

Teopema o Tpéx
MEPIEHINKYIApaX

https://www.yaklass.ru/p/geometria

44

KontponbHas paboTa mo TeMam
"IlepneHIUKYISIPHOCTD MPSAMBIX
1 iockocTeil" u "YTriabel MexIy
MPSIMBIMU U TUIOCKOCTSIMH"

https://www.yaklass.ru/p/geometria

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTI'OrpaHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OTPAHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

https://www.yaklass.ru/p/geometria

46

[Ipu3ma: n-yrojapHas mpu3ma;
IpaHu ¥ OCHOBAHUS MPU3MBI;

https://www.yaklass.ru/p/geometria




npsiMasi ¥ HAaKJIIOHHAS! IPU3MBI;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
MapajieenuIiel U ero CBOMCTBA

https://www.yaklass.ru/p/geometria

48

[Tupamuga: n-yronbHas
nupamMuaa, TpaHu U OCHOBaHHUE
nupaMuabl; 60KOB3§I U IIOJIHas
MOBCPXHOCTH IMUPAMUBI;
IIpaBUJIbHASA U YCECUEHHAS
nupamuia

https://www.yaklass.ru/p/geometria

49

[IpaBriIbHBIE MHOTOTPAHHUKH:
MIOHSTHE NTPaBUIBHOTIO
MHOT'OTpaHHHKA; IIPABUIIbHAS
IIpU3Ma ¥ NpaBuibHas MUPaAMUAA;
MpaBWJIbHAS TPEYTrOIbHAs
nUpaMu/ia U MpaBUIbHBIN
TeTpasap; kyo Ilpencrasnenue o
MPaBWJIbHBIX MHOTOTPaHHUKAX
OKTa3JIp, JOJEKA3AP U UKOCABP.

https://www.yaklass.ru/p/geometria

50

CummMeTpus B TPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B TUPAMHUJIAX,
napajjiejcnmicaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

https://www.yaklass.ru/p/geometria

51

Brruncnenue 31eMeHTOB
MHOTOTPAaHHUKOB: pEOpa,

https://www.yaklass.ru/p/geometria




JIMarOHaJIH, yIJIbl

[Tnomaae 60KOBOI MOBEPXHOCTH
U IIOJIHOM ITOBEPXHOCTHU IIPSIMOiL

52 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://www.yaklass.ru/p/geometria
TeopemMa 0 GOKOBOM MOBEPXHOCTH
PSIMOM TTPU3MBI
53 CeueHus npu3Mbl U MUPAMU/IBL. 1 https://www.yaklass.ru/p/geometria
54  CeueHus Npu3Mbl U THPAMUJIBL. 1 https://www.yaklass.ru/p/geometria
55 Ceuenus npu3Mbl U MUPAMUIBIL. 1 https://www.yaklass.ru/p/geometria
56 [Tonsitue 06 06bEMe 1 https://www.yaklass.ru/p/geometria
57 O0BEM TUpaMUTBI 1 https://www.yaklass.ru/p/geometria
58 O06BEM TUpaMuIbI 1 https://www.yaklass.ru/p/geometria
59 O0BEM TUpaMUTBI 1 https://www.yaklass.ru/p/geometria
60 O0BEM pU3MBI 1 https://www.yaklass.ru/p/geometria
61 O0BEM pU3MBI 1 https://www.yaklass.ru/p/geometria
62 O0BEM pU3MBI 1 https://www.yaklass.ru/p/geometria
[Tono6HbIE TeNa B MPOCTPAHCTBE.
63 (COOTHOMIEHIIA MY N 1 https://www.yaklass.ru/p/geometria
IIOLIAIIMU TTOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TET.
64 KOHTI_?OHBHM padora no Tewe 1 https://www.yaklass.ru/p/geometria
"O6BEMBI MHOTOI'PaHHHKOB"
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHHM. 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27
[TocTpoenue ceuenuii B 6E497AB3784C3FC4CC20248DCO
MHOT'OTPaHHUKE
66 [ToBTOpeHue, 0600IIEHNE 1 https://oge.fipi.ru/bank/index.php?proj=DEOE27




CHCTEMAaTH3aIlNsI 3HaHUM.
Brruucnenue paccTosiHUM:
MEXKY IBYMSI TOUKaMH, OT TOYKH
JIO TIPSIMOM, OT TOYKHU 10
TJTIOCKOCTH, MEXKIY
CKPELIUBAIOIUMHUCS TPSIMbIMU

6E497AB3784C3FC4CC20248DCO

67

HToroBast KOHTpOJIbHAs paboTa

https://oge.fipi.ru/bank/index.php?proj=DEOE27
6E497AB3784C3FC4CC20248DC0

68

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLUs 3HAHUMN.
Beruncrienue yrios: MExay
CKPEIINBAIOIINMUCS IPSIMBIMH,
MEXY IPAMOH U INIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

https://oge.fipi.ru/bank/index.php?proj=DEOE27
6E497AB3784C3FC4CC20248DC0

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE HU(PPOBBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
AMaMeTp; IUIOIIAb
MOBEPXHOCTHU Cepsl

https://www.yaklass.ru/p/geometria

B3anmuoe pacnonoxxenue
chepsl U MITIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomans ceps

https://www.yaklass.ru/p/geometria

N3o0pakenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

https://www.yaklass.ru/p/geometria

[unuHapudeckas IOBEPXHOCTb,
oOpa3zyromue MUIHHIPHIECKOM
MTOBEPXHOCTH, OCh

IJIHHIPHYECKON TTOBEPXHOCTH

https://www.yaklass.ru/p/geometria

Hunueap: OCHOBaHUS U
OOKOBast MOBEPXHOCTb,
oOpasyromas U 0Ch; TJI0MA b
OOKOBOI M MOJIHOM
MMOBEPXHOCTH

https://www.yaklass.ru/p/geometria

N300parkeHne NUIMHApPA HA
II0CKOCTH. Pa3BépTka
umnHapa. CeueHus: MWINHIpA
(TUTOCKOCTBIO, MTapasuIeTIbHON
WM TIEPIEHAUKYIISIPHON OocH

https://www.yaklass.ru/p/geometria




[WIAH]IPA)

Konunueckas moBepxHOCTb,
o0pa3yroIire KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

https://www.yaklass.ru/p/geometria

Konyc: ocHOBaHue 1 BepIInHa,
oOpasyromas U 0Ch; TJI0MA b
OOKOBOM M IOJHOM
IIOBEPXHOCTH

https://www.yaklass.ru/p/geometria

VY ceu€HHBIN KOHYC:
o0pa3yromue 1 BbICOTA;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTH

https://www.yaklass.ru/p/geometria

10

N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO,
MapajieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO0, MPOXOASIIEH
yepe3 BepIINHY)

https://www.yaklass.ru/p/geometria

11

KomOunanwms Ten BpareHus u
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria

12

MHoOrorpasHHuk, OnMCaHHbIA
okoJto cepsl; chepa,
BIMCaHHasi B MHOTOTPAHHUK
WJIM B TEJO BpalICHUS

https://www.yaklass.ru/p/geometria

13

[Tousatue 00 00BéMe. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://www.yaklass.ru/p/geometria

14

O0BEM muIMHIpa, KOHYCa

https://www.yaklass.ru/p/geometria




15

O06BEM mapa u wiomaas cheps

https://www.yaklass.ru/p/geometria

16

ITomoOusble Tena B
npoctpanctBe. COOTHOIICHUS
MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00BEMAMHU
MOOOHBIX TEJ

https://www.yaklass.ru/p/geometria

17

KontponbHas paboTa mo TeMam
"Tena Bpamenus" u "OO0beMbl

TCII

https://www.yaklass.ru/p/geometria

18

BekTop Ha mimockocTH U B
MIPOCTPAHCTBE

https://www.yaklass.ru/p/geometria

19

Ci1o)KeHne U BLIYUTAHUE
BEKTOPOB

https://www.yaklass.ru/p/geometria

20

YMHOXEHUE BEKTOpa Ha YHUCIIO

https://www.yaklass.ru/p/geometria

21

Paznoxenue Bektopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuio mapannenenunena

https://www.yaklass.ru/p/geometria

22

Pemenue 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JIEUCTBUI C BEKTOpPAMH

https://www.yaklass.ru/p/geometria

23

IIpssMoyronbHas cucrema
KOOpJAWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agauu B
KOOpJAUHATax

https://www.yaklass.ru/p/geometria

24

Yroia Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

https://www.yaklass.ru/p/geometria




25

Beluncienue yrios Mexy
MPSAMBIMU U IJIOCKOCTSMHU

https://www.yaklass.ru/p/geometria

26

KoopauHaTHO-BEKTOPHBII
METOJI IIPH PeIICHUH
reOMETPHUECKUX 3a]a4

https://www.yaklass.ru/p/geometria

27

KontponbHas padoTa mo teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

https://www.yaklass.ru/p/geometria

28

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTH3alis 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca TUTaHUMETPUH

https://www.yaklass.ru/p/geometria

29

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTH3alis 3HaHUH.
OcHoBHBIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca TUTaHUMETPUH

https://www.yaklass.ru/p/geometria

30

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alis 3HaHUH.
3aga4yu TIaHUMETPHUH U
METO/bI UX PEIICHUS

https://www.yaklass.ru/p/geometria

31

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aIlus 3HaHUM.
3aga4u IaHUMETPHUH U
METO/bI UX PEIICHUS

https://www.yaklass.ru/p/geometria

32

[ToBTOpeHuEe, 06001ICHNE 1
cucTeMaTu3anus 3HaHH.
OcHoBHBIE GUTYPBI, PAKTHI,
TEOPEMBI Kypca CTepEOMETPHU

https://www.yaklass.ru/p/geometria




33 HToroBast KOHTpOJbHAs paboTa 1
I1 000
34 OBTOPEHHE, 000 meHI:Ie " 1 https://www.yaklass.ru/p/geometria
cUCTEMATH3aIsI 3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

o ['eomerpus, 10 knacc, aBTopbl A.I'.Mep3nsk, B.b.ITononckuii, M.C. Axup,
J.A.Homuposckuit, MockBa, U3narensckuii ientp «Benrana-rpady», 2020

o ['eomerpus,ll knacc, aBTopbl A.I'.Mepsinsk, B.b.ITononckuit, M.C. Skup,
J.A.Homuposckuit, MockBa, U3narensckuii ientp «Benrana-rpady», 2020

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bynko E. B. Maremaruka : anreOpa 1 Hadaia MaTeMaTHYeCKOTO aHaJIN3a, TEOMETPHSI.
I'eomerpust. bazoseiii yposens : 10 kiacce : meroguueckoe nocodue / E. B. bynko, A. T
Mepsnsk, B. b. [Tomonckuii,M. C. Sxup. — M. : Benrtana-I'pad, 2020 — 69 ¢

bymko E. B. Maremaruka : anrebpa v Hayaja MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.

I'eomerpust. bazoBeiii yposens : 11 kiace : meroguueckoe nocodue / E. B. bynko, A. T
Mepsnsik, B. b. [Tononckuii,M. C. Sxup. — M. : Benrtana-I'pad, 2020 — 69 c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/p/geometria

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC
OTtkpeIThIN 6ank EI'D

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DCO OTKpHITHIiA
6ank OI'D






