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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IS
oOyuatommxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOro
roCyIapCTBEHHOIO 00pa30BaTEeNbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
c yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWI, TNPEABIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPATUIUH POCCHUHUCKOTO 00pa3oBaHUSI.
Peanm3amus mporpammbl o0ecriednBacT OBIAICHUE KIIOYEBHIMA KOMIICTCHIIUSIMH,
COCTABJISIIONITUMU  OCHOBY JIJIS CaMOPA3BHUTHS WM HEMPEPBIBHOTO 00pa30BaHUS,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YyYaIOUTUXCSl.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHmsi OOyCIIOBJIeHA MPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOYYCHHS TC€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHusi (GYHKIMOHATHLHOM MaTeMaTU4eCcKon
IPaMOTHOCTH, U3YUYEHUS IPYTUX YY€OHBIX AUCHUILUIMH. Pa3BuTHe y 00ydaronmxcs
MPaBUJIBHBIX TPEACTABICHUH O CYIIHOCTH W TMPOUCXOKICHUHU TE€OMETPUUYECKHUX
aOCTpaKIuii, COOTHOIICHUH PEATHbHOTO W HICATBHOTO, XapakTepe OTpPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUSI
VYAIIUXCS, a TaKKe KadyeCTB MBIIIJICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBisieTCss OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MbIImieHHe, (HOPMUPYEMOE TPH HM3YYCHHH OOYyYarOIIUMHUCS
MOHATHUHHBIX OCHOB T€OMETPHH U TTOCTPOSHUH IIETTOYKH JIOTHYCCKUX YTBEPKICHHMI
B XOJI¢ pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUTIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTH U3 Kypca (hU3HUKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH ueioBeka. OpHEHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMalIbHOrO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIHENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHcTBUTENbHOCTH. OnepupoBaHME  NPOCTPAHCTBEHHBIMU
oOpazamMu O00BEIUHSET pa3Hble BUIbl Y4eOHOH U TPYIOBOM JESITEIBHOCTH,



ABIIICTCA OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyajlbHa
3ajaya (OpMUPOBaHUS y OOYUYAIOUIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJAHOCTH OOpAa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUUECKOM IESITEIbHOCTU IO MHOTUM HalpaBICHUSM.

Llenp ocBoeHHs mporpaMmbl ydueOHOro Kypca «l'eomeTrpusi» Ha 06a30BOM
ypoBHE OOyueHusi — o00meoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaronuxcst  4yepe3  oOecrnedeHue  BO3MOXKHOCTM  NpPUOOpETEeHHs U
UCIOJb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHELU(PUYHBIX T€OMETPUH, BOBMOKHOCTH YCIIEIIHOTO MPOJOHKEHHUs 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpuu Ha 0a30BOM YypOBHE IMpenHA3HauyeHa Jis
oOyJaroluxcsl CpeAHEeN LIKOJIbI, HE MCIBITHIBABLIINX 3HAYUTENIbHBIX 3aTPyIHEHUI
Ha YPOBHE OCHOBHOTO 00Iero oopa3zoBanus. TakuM obOpa3om, oOydaromigecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTU4YECKHE YMEHHs, CBSA3aHHbIE
co cnenupuKoil TEOMETpHUH U HEOOXOAMMBIE [Js JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM UMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO OoJiee
riyOOKo, €ciu B JajlbHEHIIEM BO3HUKHET HEOOXOJWMOCTh B T€OMETPHUUYECKHUX
3HAHUAX B NIPOPECCUOHATBHON AESITEIbHOCTH.

JlocTKeHrEe LEenu OCBOCHHSI MpPOTrpaMMbl OOECIEUMBAETCA PEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadaMH  OCBOCHHSA Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:

e (opmHpoBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KYJIBTYpbl 1 OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpaICHUS
KaK O BOKHEHIIMX MAaTEeMaTHYECKUX MOJENX, TO3BOJSIONUX OMUCHIBATDH
Y U3y4yaTh pa3HbIe SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMmHpoBaHME YyMEHMsI pacloO3HaBaTb Ha YEpPTEkax, MOJEISIX U B
peaJIbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIaMHU PEIICHHUA 337a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMmHupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIax BPALIECHUS U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIAJICHUE  QITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHbBIC
pacCyXJeHHUs B XOJ€ PELICHUs CTEPEOMETPUYECKUX 3a/ad U 3a7ad C
MPAKTUUECKUM COJICPKAHUEM;

e pa3BUTUE  UHTEIUICKTYyaJlbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydaromuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUN, KpUTUYHOCTH MBIILIJICHMS;



e (opmupoBaHue GbyHKIIMOHATBHOU IPAMOTHOCTH, peneBaHTHOM
r€OMETPUM: YMEHHE pAaclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBbIX KU3HEHHBIX
CUTYyallMsIX M TMPU HU3YUYEHUHU NPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha S3bIKE
Te€OMETPHUH U CO3/1aBaTh T€OMETPHUUECKHE MOJIEIH, IPUMEHITh OCBOSHHBIN
reOMETPUUYECKUN ammapar Uil peHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1ay, HHTEPIIPETUPOBATH U OLIECHUBATH MOJTYYECHHBIE PE3YIbTATHI.

OTnuYuTEeNnbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEpEOMETPUU B Hayaje ero U3y4eHHs 3aJad, pEIIaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30oM OpraHn30BaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO NPEIMETA.

[Ipenmourenue O0TAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, TO
€CTh TEOPETHUYECKHE 3HAHMUS MUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
INPAaKTUUECKON JeATeNbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalmxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCSA 3a CYET pELIEHUs 3ajad Ha
CO3/IaHHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJa4y Ha  ONEPUPOBAHHE
MPOCTPAHCTBEHHBIMHU oOpa3amu. Co3nanue oOpa3a MPOBOAMWTCA C OMOPOW Ha
HarjasAHOCTh, a OIEepUpOBaHHE O0pa3oM — B YCIOBUSIX OTBIEYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHBIE cofepkaTelbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BparieHus»,
«BexTopbl 1 KOOpAWHATHI B MPOCTpaHCTBe». DopMHUpOBaHHE JTOTHUECKUX YMEHUH
pacnpeziengeTcss He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M IO TrojaM
00y4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUS paboueil MporpaMmbl, pacnpeAci€HHBIM MO0 ToJlaM OO0ydYeHHs,
CTPYKTYpUPOBAaHO TaKUM OOpa3oM, dYTOOBI OBJIAJEHUE TE€OMETPUUCCKUMHU
MOHSTUSIMA U HAaBBIKAMHU OCYIIECTBIISIIOCH MOCIIEAOBATEIBHO U MOCTYIATENbHO, C
cOOJI0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTABICHHUIA OOyUYaIOIUXCs, PACIIUPSS U
yrayOnsis e€, o0pasysi IpOUYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBoauTcs 2 4yaca B Heaenro B 10 kinacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpud. Touka, mOpsimMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS,
napajielibHble W CKpeluBaronecs mnpsmbie. [lapannenpbHOCTh MPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJJICIbHBIE TMpPAMbIE B MPOCTPAHCTBE;
MAPAILICIBHOCTh TPEX MPSIMBIX; MAPALICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMU; YrOJd MEXAYy MPSAMBIMH B MPOCTPAHCTBE.
[TapamnenbHOCTB TTOCKOCTEN: napayieIbHbIC IIJIOCKOCTH; CBOKCTBA
napayieibHbIX IUiockoctei. [IpocTeiiue mnpocTpaHcTBeHHbIE (QUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapauiejenumne; ToCTPOCHUE CEUCHUHN.

[leprieHAUKYISIPHOCTH OPSIMOM M TJIOCKOCTH: TIEPIIECHIUKYJISIPHbBIC MPSMbIC B
MPOCTPAHCTBE, MPAMBIE MapaUICIbHBICE W TEPIECHAUKYJIAPHBIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHIUKYAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MPSIMOM U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOIO  yIJIa.
[TepnieHaUKyYNSp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH IO TUIOCKOCTH, PACCTOSTHUE
OT MNOpsSIMOM 10  TJIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[leprieHAUKYISPHOCTh  IJIOCKOCTEW: MPHU3HAK MNEPHEHIUKYJIAPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHUKHU

[TonsiTe MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBI; MPsAMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajjenenunes; 1 ero cBoictpa. I[lupammpa: N-yroinpHash nupamuja, rpaHd U
OCHOBaHUE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TTPaBUIIbHAS U
yceu€éHHas mnupamMuga. OIJEMEHTbl Npu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHU: TOHSTUE MPaBUIBHOIO MHOTOIpaHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBWIbHAs MUpPAMKIA; TNpPaBUJIbHAS TPEYroJibHasi MHUpaMuAa M MPABUIbHBIN
Terpasap; KyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U MIUPAMU/IBI.

CumMeTpus B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTA.  DJEMEHThl CUMMETPUM B NHpaMuAax, HNapaieNenuneaax,
NPaBUWJIbHBIX MHOTOTPAHHUKAX.



Borunicnenue 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, AuaroHaid, VYIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W TOJHOM NOBEPXHOCTH MNPSIMOW IPHU3MBI,
IUIOLAJAb OCHOBaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOU MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TeopemMa O IUIom@AAn yceuéHHOW mmpamunbl. [lorstne 00 o0BEMe. OOBEM
MUPAMUJIBI, TPU3MBL.

[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEll.

11 KITACC

Tesa Bpamenus

[Hununapuyeckas MMOBEPXHOCTH, oOpazyronue HUAJTMHIPUIECKON
MMOBEPXHOCTH, OCh LWJIMHAPUYECKON TMOBEpXHOCTU. [lUmuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasylolias W OChb, IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konundeckasi moBepxHOCTh, 00pa3yloliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOU moBepxHOCTH. KoHyC: ocHOBaHME U BepilinHa, oOpasyronias
U OCh; IUIOMAAh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONMIA/b MMOBEPXHOCTU CREpHI.
B3anmHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas MJI0CKOCTh K cdepe;
I011aAb Chephl.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MIIIMHIIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHMss ¢ MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
OMMUCaHHBIA OKO0JIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPAHHUK, WU TEJO
BpalleHUs.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHApA,
koHyca. O0BEM mmapa u miomaab chepsl.

[Tono6nsie Tenma B mpocTpadcTBe. (COOTHOIICHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.

Ceuenust mwiMHApa (MapaUieTbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpancTBe. ClI0KEHNWE U BEBIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekropaMm. IlpaBuno mapauenenunena. Pemenwe 3agay, CBS3aHHBIX — C
NPUMEHEHUEM TIpaBUJl JCUCTBUM € BekTtopamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopaunatel BekrTopa. [Ipocrenmme 3amaun B
KOOpJIMHATax. YTod Mexay BekTopaMu. CKaJaspHOE INPOU3BEIECHHUE BEKTOPOB.
Brrunciienre yrioB Mexay NPSAMBIMHU U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METOJ IPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTO MpeaMera
«MareMaTrka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMIET0Cs KaK aKTHBHOTO
M OTBETCTBCHHOTO 4YJ€HAa POCCHUUCKOTO OOIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBJICHUH,
npoLeayp TpaxaaHckoro oOmiecTtBa (BBIOOpPHI, ONPOCHI U TMp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY U HACTOSIIIEMY POCCHUICKOW MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUN B JPYrUX HayKaX, TEXHOJIOTHsX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMUS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUM HAYKU U JAEATEIbHOCThIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OyayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTUUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, paccyXIEHUM;
BOCIIPUUMYUBOCTBIO K MATEMaTHYECKUM aclieKTaM Pa3uyHbIX BUIOB UCKYCCTBA.

dDusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
UWHTEpecax 370pOBOro U 0€30MacHOTro o0pasa *KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHMUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/IbIXa, peryJispHas busnueckas AKTHUBHOCTD); duszmgecKoro
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTHUBHO-03/TOPOBUTEITHLHOM
TeSTeTLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTU TPYAOJIIO0US; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHATBHON  JIEATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHUKOM M €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccum M peaau3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUI0 Ha NPOTSHKCHHH BCEH JXKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a7a4 MAaTEMaTHUECKOW HAPABJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYCCKOHW KYJIbTYPBI, TOHUMAHUEM BIIASHUS
COIMAJIbHO-IKOHOMHUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIUATBHOMN
cpedpl, OCO3HaHHEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlMCH HAa NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWM JJI pEIleHUS 3a1ad B
00JTaCTH  OKpY’XKAaIOIICH Cpefbl, IUIAHUPOBAHHMS TIOCTYIKOB W  OICHKH HX
BO3MOYKHBIX ITOCJICJICTBU JIJISI OKPY’KAIOIIEH CPE/Ib.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHUMAaHHUEM
MaTeMaTHYeCKON Hayku Kak c(hephl UYelIOBEYECKOW NeATEIBHOCTH, JTaloB €&
pPa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYECKON KyJIbTYpOW KaK CpEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOEKTHYI0 M HCCIICIOBATEIBCKYIO JESITCILHOCTD
WH/IMBHUIYQJIEHO W B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHBIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO TMpeaMera
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaeamenvHuvle  Oelcmeus, — 00eCneuuUsarom
Gdopmuposanue 0a306vlX KOSHUMUBHBIX NPOYECCO8 00OVHaAWUXcs (0c8oeHUe
Memo008  NO3HAHUSL  OKpYJCaiowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBIABISITh M XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
00BEKTOB, TOHSATHN, OTHOUICHUH MEXIY IOHATHIMH; (HOPMYIUPOBATH
OTpeNeeHUs]  TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccuukanyuu, OCHOBAaHMS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IIPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIC W OTPHUIATEIbHBIC, CAMHHYHBIC, YAaCTHBIC W OOIIWE;
YCIJIOBHBIC;

e BBIBISITh  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKTaxX, JaHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



mpeayiaraTh ~ KPpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JleJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JECIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TPOBOJWTH CaMOCTOSITEIIEHO JTOKa3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemreHus ydyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HaAWMOOJEE TMOAXOMANINN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

e HCIOJb30BAaTh BOIMPOCH KaK MCCIEAOBATENBLCKUI HHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOPEUYHE, MPOoOIeMy,
yCTaHaBIWMBAaTH HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0O YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
0o0BeKTa, SIBICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUS M BBIBOJBI IO pe3yjIbTaTam
POBEIEHHOTO HAOJIOJCHUS, MCCIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BHTHE IPOIECCA, a TAKXKE BBIIBUTATh
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIBITH ACPUIUTH UHGOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a]1a4H;

e BBIOMpaTh HMH(POPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYypUPOBaATh MH(MOPMAIIUIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJ&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vnusepcanonvie  KOMMyHUKaGmMueHble  Oelicmeus,  00ecnedusaom

cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenue:



BOCHPUHUMATh H  (HOPMYNIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHSIMU U LEJISIMA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3PEHHs B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3ajaui, KOMMEHTHUPOBATh ITOJY4EHHbIN pe3yNbTarT;

B X07ie 00CYKJI€HHS 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXAaeMOM TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4M, BBICKA3bIBaTh UJEH, HALICJICHHBIE HA MTOUCK
pElIeHMs; CONOCTaBIATh CBOU CYXKJIEHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AMANIOra, OOHapyKMBaTh pa3Id4Me€ U CXOJCTBO IMO3ULIUH; B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJIbTaTbl  PEIICHHMs  3aJadd,  OKCIIEPUMEHTA,
UCCIEIOBAHMs,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOEHHOCTEN ayAUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W HUCIOJNB30BaTh  IPEUMYIIECTBA  KOMaHIHOM  H
MHJUBUyaJIbHON pabOThl PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh LETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3aLUI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 0OCYKIaTh MPOLIECC
U pe3ynbTar paboThl; 00001aTh MHEHHS HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1€HUS, 0OMEH MHEHUH,
«MO3TOBbI€ HITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM [JEHUCTBHUS C JAPYTMMH YJI€HAaMU KOMAaHJbI;
OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOIEHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IIaH, AJITOPUTM PEIICHHS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHHS
C Yy4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUHN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh HAaBBIKAMHM I[IO3HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJIETh CIoco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI —mporecca |
pe3yJibTaTa pelIeHus MaTEMaTHYECKOMN 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU PEUICHUU
3aa4d, BHOCUTHb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICGHMBATh COOTBETCTBUE pE3yibTaTa €I W YCJIOBHUSM, OOBSICHSATH
MPUYUHBI JTOCTHXKECHUS WM HEJAOCTHXKEHHUSI PE3yJbTaTOB JCATEIbHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMHE: TOYKA, IPSAMasi, INTOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPHUU U CIEICTBUS W3 HHUX MPHU PEIICHUU
reOMETPUUYECKUX 3a/a4.

OnepupoBaTh MOHATHIME: MTAPATUICTLHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBath B3aMMHOE pPAaCHOJIOKEHHE MPSMbIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATHUSIMH: JBYTPAaHHBIA yTOJ, TPaHW ABYTPAHHOTO YTIJIa,
pebpo BYrpaHHOTO yrila; JMHEWHBINA Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIHA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTpAaHHWKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacmo3HaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHMKOB (MMHMpaMHIa; TPU3MA,
MPSAMOYTOJIBHBIN NTapaliesienunes, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS IS
kinaccudukanuy  (BBIMYKJIbIE Y HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABHIbHBIE
MHOTOTPAHHHKH; TIPAMBIC ¥ HAKJIOHHBIC TIPU3MBI, TTapaJLICICTUIICBI ).

OnepupoBaTh MOHATHIMH: CEKyIasi TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aNropuT™MaM, TPUMEHsISI HW3BECTHBIC AHAIMTUYECKUE METOIbl TPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7a4 HAa BBIUUCIICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEITUBAIOIIUMHUCS ITPSIMBIMHU.

Pematp 3amaun Ha HaXOXKJICHUE TEOMETPUISCKUX BEIMYUH MO 00pas3iam min
aNropuT™MaM, TPUMEHsST HW3BECTHBIC AHAIUTUYECKUE METOIbl TPU PEIICHUU
CTaHAAPTHBIX  MAaTEMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAOIIUMHUCA TPSIMBIMUA, MEXKIy TMPSAMOH H  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucnate 00bEMBI U IIJIOMIAAM MOBEPXHOCTEN MHOIOTPaHHUKOB (TpH3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOLICHHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU NIOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHMMETpHUsSl B IPOCTPAHCTBE; ILEHTP, OCh HU
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPOPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[IpumensTh TeomeTpudeckue (ATl Ui PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, NpeAnoaralouux HECKOJIbKO [IaroB PEIICHHS], €CIH YCIOBHS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHATH  MpOCTEMIIME IPOTPAaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH NpUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B INPHUPOJAE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYy4YEHHBbIE 3HAHWS Ha MPAKTUKE: aHAJIM3UPOBATh pPEATbHBIE
CUTyallUM W NPUMEHATh HU3YYECHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PEIICHMS
MaTeMaTH4ecKu C(HOPMYJIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUYECKHUX MTOHATUI U TEOpPEM, anmnapara ajnreopbl; pemarthb
NPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEITUYHNH.

11 KIIACC

OnepupoBarh MOHATHSAMU: IWJIMHIPUYECKAsh TMOBEPXHOCTh, OOpa3yromue
[MAJTUHAPUYECKOH  TOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpaeHus (HWJIUHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHnue chepol U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CETMEHTA; IIApOBOW CJIOH, OCHOBaHHME IAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS,
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIONMIAAM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HopMy.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIMCAHHBIA B chepy #
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHUSI.

BbIaucisTh COOTHOMICHHS] MEXAY IIOMIAISIMHA TOBEPXHOCTEH W 00BEMaMu
MO00HBIX TEIL.



N300paxaTs u3ydaemMble (QUTypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInoHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX 0OBEMHBIX
¢Guryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUs TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPEoOpa3oBBIBATH HMH(POPMAIHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
pUCYHKaXx.

OnepupoBarth MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  IEHUCTBHSL  CIOKEHHsS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPa HA YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATh MpaBUIIO NTapajuIeNICIUIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPAMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroid MEXKIY
BEKTOPAMH, CKAJIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxomuTe cymMy BEKTOPOB M NMPOU3BEACHNUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpPAMH, CKaJApHOEC IIPOU3BEIACHUE, PACKIAIAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3agaBarh INIOCKOCTh YPABHEHNEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumeHsaATh TeoMeTpuueckue (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pewars mpocreiimme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLIEHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pa3liaM WK aJropuT™MaM, MpUMEHsIs
WU3BECTHBIC METO/bI IPU PELLICHUH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpruMeHsATh MpOCTEWIINE NPOrpaMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaNUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKWU3HH, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I€OMETPUU B HCKYCCTBE.

IIprMeHATh NMOJyYEeHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH DPEAJbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIC IIOHATHUS B IIPOLIECCE TMOWCKA PENICHUS
MaTEeMaTU4YeCKlu CHOPMYJIUPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaIbHbIE
CUTyallUh Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOECHHBIE MOJEIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnnapara aireOpsl; pelarhb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

BBenenue B crepeoMeTpuro

HpHMBIC U TIJIOCKOCTH B IIPOCTPAHCTBE.
HapaJ'IJ'IeHLHOCTB MIPAMBIX U MJIOCKOCTEH

[lepneHUKyISIPHOCTD MPSAMBIX U

KoauuecTBO 4acoB

Beero KoHTpoJbHbIe
padoThI
10
12 1
12

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

https://fipi.ru — Caitt
PenepasbHOrO HHCTUTYTA
IIeJarorut4yeCKux I/I3M€p€HI/II71
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpbITBII1
Oank 3aganuii EI'D
https://resh.edu.ru — Poccuiickas

3JIEKTPOHHAS IIIKOJIa
http://school-collection.edu.ru/—
Enunas komiexius nudpoBbIx

00pa3oBaTeNbHBIX PECYPCOB
https://fipi.ru — Cait
®denepaabHOTO UHCTUTYTA
MeJaroru4eckux N3MepeHui
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITHIi
Oank 3aganuii EI'D
https://resh.edu.ru — Poccuiickas
AJIEKTPOHHAS IIIKOJIa
http://school-collection.edu.ru/—
Enunas xomnekuust nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB

https:/fipi.ru — Cait



https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/

IJIOCKOCTEN

Vbl MCKAY NPAMBIMHA U IIJIOCKOCTAMU

MHororpanHuk#

10

11

®enepanbHOrO UHCTUTYTA
IIeJarOTHYECKUX U3MEPEHUN
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITHIii
Oank 3aganuii EI'D
https://resh.edu.ru — Poccuiickas
AJIEKTPOHHAS IIKOJIa
http://school-collection.edu.ru/—
Enunas komiexius nudpoBbix

00pa3oBaTeIbHBIX PECYPCOB
https://fipi.ru — Caiit
denepallbHOTO HHCTUTYTA

I JarOortdcCKmux I/I3MepeHI/II71
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITBIi
Oank 3amannii EI'D
https://resh.edu.ru — Poccuiickas
AJIEKTPOHHAS IIIKOJIA
http://school-collection.edu.ru/—
Enunas xomnekuust nudpoBbIx
00pa3oBaTEeNbHBIX PECYPCOB
https://fipi.ru — Cailit
®denepaabHOTO UHCTUTYTA

ME€1aroru4ecKuX U3MEepEeHH
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITBII

Oank 3aganuii EI'D
https://resh.edu.ru — Poccuiickas
AJIEKTPOHHAS IIKOJIa
http://school-collection.edu.ru/—



http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93

6

OO6BbEMBI MHOTOTPaHHUKOB

HOBTOpCHI/IGZ CCUCHUSA, paCCTOSAHUS U YIJIbL

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

Ennnasg xojuieknusa L{I/Iq)pOBLIX
00pa3oBaTeNbHBIX PECYPCOB
https://fipi.ru — Cait
®denepanbHOrO0 UHCTUTYTA
[IeJarOTUYECKUX U3MEPEHUN
http://fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITBIi
Oank 3aganuii EI'D
https://resh.edu.ru — Poccuiickas
3JIEKTPOHHAS IIIKOJIa
http://school-collection.edu.ru/—
Enunas komnekius nudpoBbIx

00pa3oBaTeIbHBIX PECYPCOB
https://fipi.ru — Caiit
®denepaabHOTO UHCTUTYTA
MeJaroru4eckux N3MepeHui
http:/fipi.ru/content/otkrytyy-
bank-zadaniy-ege— OTKpBITBIi
Oank 3amannii EI'D
https://resh.edu.ru — Poccuiickas
AJIEKTPOHHAS IIKOJIa
http://school-collection.edu.ru/—
Enunas xomnekuust nudpoBbIx
00pa30BaTeNbHBIX PECYPCOB



https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93

11 KITACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpamieHus

OO0BEMBI TEN

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

KoauuecTBO 4acoB

Beero KonTpoabHbie
padoTshI
12
5 1
10 1

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://fipi.ru — Cait
®denepaabHOTO UHCTUTYTA

I JarOortdcCKmux I/I3M€p€HI/II71
http://fipi.ru/content/otkrytyy-bank-
zadaniy-ege— OTKpBITHIN OaHK
saganuil EI'D https://resh.edu.ru —
Poccuiickas anexkTpoHHas mKoia
http://school-collection.edu.ru/—
Enunas komnekus nudpoBbIx
00pa30BaTEeNbHBIX PECYPCOB
https://fipi.ru — Caiit
®denepaabHOTO UHCTUTYTA
MeJaroru4eckKux N3MepeHnui
http://fipi.ru/content/otkrytyy-bank-
zadaniy-ege— OTKpBITBIN OaHK
saganuii EI'D https://resh.edu.ru —
Poccuiickas 35ekTpoHHas mIKojia
http://school-collection.edu.ru/—
Enunas komnexius nudpoBbIx

00pa30BaTeNbHBIX PECYPCOB
https://fipi.ru — Cai
®denepanbHOrO HHCTUTYTA

Ieaarorut4deCKux I/ISMepeHI/Iﬁ
http://fipi.ru/content/otkrytyy-bank-



https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93

[ToBTOpeHuE, 0000MIIEHNE,
CHUCTEMATHU3AIUs 3HAHHH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

zadaniy-ege— OTKpBITHII OaHK
3aganui EI'D https://resh.edu.ru —
Poccuiickas sanexkTpoHHas 1mKoia
http://school-collection.edu.ru/—
Ennnasg xoiuiexknusa L{I/Iq)pOBLIX

00pa3oBaTeNbHBIX PECYPCOB
https://fipi.ru — Cair
denepallbHOTO HHCTUTYTA
IICJarOortdcCKmux I/I3M€p€HI/II71
http://fipi.ru/content/otkrytyy-bank-
zadaniy-ege— OTKpBITHIN OaHK
saganui EI'D https://resh.edu.ru —
Poccuiickas anexkTpoHHas mKoia
http://school-collection.edu.ru/—
Enunas komnexkuust nudpoBbIx
00pa30BaTEeNbHBIX PECYPCOB



http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
https://fipi.ru/
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon
Nen/m  Tema ypoka
Bcero
OCHOBHBIE ITOHITHSA CTCPCOMECTPUHU: TOYKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia u300paxeHust Ha PUCYHKaX: 1

M300paKeHMs MIOCKOCTEH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTuhs: MEPECCKArOIMUECH IIIOCKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

IlousTus: MEPECCKAOIMECS IIIIOCKOCTH,
InepeCcCKarnmuecs npsamMas U rmiI0CKOCTb

KonTpoabHbie
padoThI

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAs MIKOJIa

http://school-
collection.edu.ru/—

Enunas komnexnusa
U (POBBIX
00pa3oBaTeNnbHBIX
pecypcoB
https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/—

Enunast kommexius
U (POBBIX
00pa3zoBaTeNbHBIX
pecypcoB
https://resh.edu.ru —
Poccuiickas
AIEKTPOHHAS IIKOJIa
http://school-



https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93

[Tonsatue 06 akCHOMATUYECKOM IMOCTPOCHUH
CTCPCOMETPUU: AKCUOMBI CTCPCOMECTPHUH U
CICACTBHA U3 HUX

[TonsiTHe 06 akCMOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

collection.edu.ru/—
Enmunas xonnexnus
(G poBBIX

00pa3oBaTeNbHBIX
pecypcos
https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAs MIKOJIa

http://school-
collection.edu.ru/—

Enunas komnexuus
U (POBBIX
00paszoBaTebHBIX
pecypcoB
https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/—

Enunas konnekuus
U (POBBIX
00pazoBaTeNbHBIX
pecypcoB
https://resh.edu.ru —
Poccuiickas
AIEKTPOHHAS IIKOJIa

http://school-
collection.edu.ru/—

Ennnas xomneknus

1 (poBBIX


http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93

[TonsiTre 06 akCMOMaTUYECKOM OCTPOECHUU
7 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
8 n300pakeHre MHOTOTPAaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YepPTEekaxX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
9 ux pa3BEépTku U Moaenu. CedeHus
MHOT'OI'PaHHHKOB

10 HauanpHbie cBeneHns 0 Kyoe U mupamuie,

00pa3oBaTeNbHBIX
pecypcos
https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/—

Enunas komnexnusa

(G poBBIX
00paszoBaTebHBIX
pecypcoB
https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAs MIKOJIa

http://school-
collection.edu.ru/—

Enunas konnekuus
1 poBbIX
00pazoBaTeNbHBIX
pecypcos
https://resh.edu.ru —
Poccuiickas

OJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/—

Ennnas xomneknus
U (POBBIX
00pa3oBaTeNnbHBIX
pecypcos
https://resh.edu.ru —



https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/

11

12

13

14

15

ux pa3BépTku u Moaenu. CedeHus
MHOT'OT'PaHHUKOB

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeCEeKaroIuecs,
NapajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapaliesbHbIE MPSIMBIE B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MIPSIMBIX

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON 1
IJI0CKOCTH

Vw1 ¢ COHaIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

Poccuiickas
AJIEKTPOHHAS IIKOJIA

http://school-
collection.edu.ru/—

Ennnas xoyutekuus
U (GpOBBIX
00pa3oBaTeIbHBIX

pecypcos

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAs MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccniickas
3JIEKTPOHHAS IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccniickas
3JIEKTPOHHAS IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas
3JIEKTPOHHAs 1IKOJa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas



http://school-collection.edu.ru/%E2%80%93
http://school-collection.edu.ru/%E2%80%93
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

16

17

18

19

20

21

VYroa Mexay npsiMbIMU B IPOCTPaHCTBE

HapaJ'IJ'IeJ'ILHOCTB IUIOCKOCTEH:
mapayiCJIbHbIC INIOCKOCTHU

CBoiicTBa napaJiiCJIbHBIX IJIOCKOCTEM

[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI
Ha MJIOCKOCTH: TeTpa’ip, KyO,
napajuiesIenunes

[ToctpoeHue ceueHuit

[TocTpoenue ceueHuit

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

22

23

24

25

26

27

Kontponbnas padota nmo teme "[Ipsmbie u
IJIOCKOCTHU B IPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U TNIOCKOCTEH"

[leprnieH IUKyYNISAPHOCTD MPSMON U
IJIOCKOCTH: MEPIEHANKYISPHBIC IPSIMbIE B
MIPOCTPAHCTBE

HpHMHe napajiCJIbHbIC U
NEPpINCHAUKYIISIPHBIC K TIJIIOCKOCTH

HpHMHe napajiCJIbHbIC U
NEPINCHAUKYIISIPHBIC K TIJIIOCKOCTH

[Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH

[Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

28

29

30

31

32

33

Teopema o IpsMOH NEePIICHANKYIISIPHOM
IJIOCKOCTH

Teopema o npsMoil meprneHAUKYIIPHON
IJIOCKOCTH

TeopeMa 0 npsAMON NepIEeH JUKYIISAPHON
IIJIOCKOCTH

HepHeH,Z[I/IKy.TIHp " HAKJIOHHBIC: paCCTOSAHHUC
OT TOYKHU OO INIOCKOCTHU, paACCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

HepneH;[HKynﬂp 1 HAKJIOHHBIC: PACCTOSAHUC
OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

HepHeH,[[I/IKy.HSIp 1 HAKJIOHHBIC: PACCTOSAHUC
OT TOYKHU OO INTIOCKOCTH, paCCTOAHUE OT

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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34

35

36

37

38

39

IPSIMOM A0 IIJIOCKOCTH

[lepnienIuKynsp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TJIOCKOCTH

Vbl B MPOCTPAHCTBE: YIroJl MCKAY HpHMOﬁ
H IIJITOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

HepHeH,Z[I/IKy'J'IﬂpHOCTB IJIOCKOCTEH: IpHU3HAK
NEPICHAUKYIIAPHOCTH ABYX IUIOCKOCTEH

[lepneHUKyYISIPHOCTD MJIOCKOCTEMN: MPU3HAK
MEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas
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40

41

42

43

44

45

[lepnieHIUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

Teopema o TpEX MeprneHaAuKyIIpax

Teopema o Tpéx nepneHANKYISIpax

Teopema o Tpéx nepneHANKYIsIpax

KonrponsHas pabota no remam
"[leprieHIMKYISAPHOCTD MPAMBIX U
mI0cKOCTeN" M "YTIIBl MEX 1y NPSIMBIMH U
II0CKOCTAMU"

[lonsiTHe MHOTOTrpaHHUKA, OCHOBHbIE
3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHAs IIKOJIa
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48
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51

MHOTr'OrpaHHuKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
IIpU3MBbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIe U ero CBoicTBa

[Inpamnja: n-yrojapHas NUpaMuIa, TPAHU U
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IMUPAMU/IbI; [IPABUIIbHAS U
yCedE€HHas mupamuaa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPaHHUKA; IPaBUIIbHAS
MpHU3Ma U MpaBWIIbHAS IUPAMHU/IA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAIA U
MIpaBWIbHBIN TETpa’ip; KyO

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa3/p, NOACKa P U
HKOCAdP.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTENIbHO TOYKH, MPSMOM, MIOCKOCTH.
DeMeHThl CHMMETPUU B TUpaMuax,

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHAs IIKOJIa
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52

53

54

55

56

57

Hnapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB:
pEOpa, TuaroHaiu, yribl

[Inomjanp 60KOBOM MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTU MPSIMON MPU3MBI, TIOIIAh
OCHOBaHHH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI

[Tnomanp 60KOBOM NOBEPXHOCTH U
MOBEPXHOCTH MPaBHIBHON THPaMUJIbI,

Teopema o oI OOKOBOI MOBEPXHOCTH
YCEUEHHOU MMUPAMHUIBI

KonrtponbHas pabora no Teme
"MHororpaHHuku"

ITousaTre 00 00BEME

O0BEM TUpaMUIBI

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa
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collection.edu.ru/
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Poccniickas

OJICKTPOHHA IIKOJIa
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collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHAs IIKOJIa
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63

O06BEM TUpaMuIbI

O06BEM TUpaMuIBI

O06BEM TUpaMuIbI

O0BEM npu3MBbI

O0BEM npU3MBI

O0BEM npu3MBbI

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

SJICKTPOHHAaA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccniickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuniickas

OJICKTPOHHA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccniickas

OJICKTPOHHAs IIKOJIa
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64

65

66

67

68

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KontponbHas padota o teme "OO0bEMBI
MHOTOI'PaHHUKOB"

IToBTOpEeHue, 00001IIEHNE CUCTEMAaTU3AIIHS
3HaHui. IloctpoeHue ceyenumii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHUU. BbIuncIeHne pacCTOSHUM: MEXTY
IBYMsI TOUKaMH, OT TOUKH JI0 MPSMOIi, OT
TOYKH JI0 TIOCKOCTHU, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BelunucieHne yrioB: Mexay
CKPEIIUBAIOIIUMHUCS TPSIMBIMU, MEXKITY
MPSIMOM M TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJI0B MEXAY MIOCKOCTSIMU

68

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAs MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa
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collection.edu.ru/
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11 KITACC

Ne ni/n

Tema ypoka

Cdepa u map: HeHTp, pajanyc, THaMeTp;
IUTOINA/b MOBEPXHOCTU CEpshI

Bsanmuoe pacrionoxenue chepsl u
IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K
cdepe; maowmaab chepsl

N3obpaxenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HI/IHI/IH)IpI/I‘-IeCKaH IIOBEPXHOCTD,
00pa3yromue MHINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHqueCKOﬁ
MIOBEPXHOCTHU

Hunuuap: ocHoBaHus M GOKOBast
IIOBEPXHOCTh, 00pa3yroIas U OCh;

TJI0IA]Ih OOKOBOM M IMOJTHOM MOBEPXHOCTH

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas
AJIEKTPOHHAS IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas
AJIEKTPOHHAS IIKOJIa
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collection.edu.ru/

https://resh.edu.ru —
Poccuiickas
AJIEKTPOHHAS IIKOJIa
http://school-
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10

11

N300pakeHre MUIMHAPA Ha TUIOCKOCTH.
PazBéprka nmnmaapa. CeuyeHus MUIMHAPA
(TIOCKOCTHI0, MapauIeIbHON WU
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHUYECKOW MTOBEPXHOCTHU, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHUE U BepIINHAa,
o0pasyroias 1 oCh; IIIOLa b OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

YceuéHnblil KoHyC: 00pa3yrouye u
BBICOTA; OCHOBaHMA U OOKOBas
IIOBEPXHOCTH

N300paxenne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CedyeHHs KOHyca
(TUTOCKOCTBIO, TTAPAJUICIEHON OCHOBAHHIO,
U IJIOCKOCTBIO, IPOXOAALIEH uepes
BEPIINHY)

KOM6I/IHaI_[I/I$I TCJI BpallICHUSA U
MHOT'OI'PpaHHUKOB

collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHA IIKOJIa
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collection.edu.ru/

https://resh.edu.ru —
Poccuiickas
AJIEKTPOHHAS IIKOJIa
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collection.edu.ru/
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QJICKTPOHHA IIKOJIa
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13

14

15

16

17

MHOrorpaHHuK, ONMKUCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B
MHOTOIPAaHHUK WJIM B TEJIO BPALICHUS

[Toustie 00 00BéMe. OCHOBHBIE CBOMCTBA
00BEMOB TE

O0BEéM nuIMHIpPa, KOHYCa

O06BEéM mapa u miomaas cheps

[TomoGHbBIE Tena B IPOCTPAHCTRBE.
COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI

KonTtponsHas padora no temam "Terna
BpameHus" u "O6beMbl Ten"

collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/
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Poccuiickas

QJICKTPOHHA IIKOJIa
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collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

OJICKTPOHHA IIKOJIa
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OJICKTPOHHA IIKOJIa
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19

20
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22

23

BCKTOp Ha INIOCKOCTHU U B MIPOCTPAHCTBEC

CrnoxeHne U BEIYUTaHHUE BCKTOpPOB

YMHOXEHUE BCKTOpa Ha YUCJIO

PasnosxeHne BEKTOpa 110 TPEM
HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuleenue1a

Pewienue 3ana4, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpPaMH

Hp}IMOYFOHBHaSI CUCTCMaA KOOpAWHAT B
MMPOCTPAHCTBE. KOOleI/IHaTLI BCKTOpa.
HpOCTCﬁIHHC 3ala4i B KOOpAWHATax

collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa
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collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa
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collection.edu.ru/
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Poccuiickas

QJICKTPOHHA IIKOJIa
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collection.edu.ru/
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Poccuiickas

OJICKTPOHHA IIKOJIa
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OJICKTPOHHA IIKOJIa
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24

25

26

27

28

29

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEJICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
INJIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIM METOT TPH
pELIeHUH FeOMETPUUYECKUX 3a1a4

KonrtponbHas padora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCcTBE"

[ToBTOpeHnue, 06001IEeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenme, 0600IIEHNE 1
cucremarusanus 3HaHu. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBbI Kypca
TUTAHUMETPHUH

collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa
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OJICKTPOHHA IIKOJIa
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AJIEKTPOHHAS IIIKOJIA
http://school-
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31

32

33

34

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpEeHME, 0000IICHUE U
cUCTeMaTu3anys 3HaHu|. 3agaqu
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpEHME, 0000IIICHUE 1
cucTeMAaTHu3alysa 3HaHuH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpEHHME, 0000IIICHUE 1
cucTeMaTusanys 3HaHuii. OCHOBHEBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUHN

Wrorosas koHTposibHas paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH
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https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA MIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/

https://resh.edu.ru —
Poccuiickas

QJICKTPOHHAA IIKOJIa

http://school-
collection.edu.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» MaremaTuka: anredpa 1 Hadaiaa MaTeMaTHIeCKOTO aHaJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectso «M3natensctBo «IIpocsenienne»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Metoauyeckoe mocodue K mpeIMeTHOM JIMHUKM Yu4eOHUKOB 110 reoMmetpun JI. C.

Aranacsna u ap. ['eomerpus 10-11

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://fipi.ru — Caiit ®enepanbHOr0 HHCTUTYTA MEIATOTMYCCKUX U3MEPEHUH
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OtkpbiThlit 6ank 3aganuii EI'D
https://resh.edu.ru — Poccuiickast aiekTpoHHas 1IKoJIa
http://school-collection.edu.ru/— Enqunast komekius mudpoBbIx

00pa3oBaTeNbHbIX PECYPCOB
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