


MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
oOydaromuxcsi 11 kmaccoB  paspaborana Ha  ocHOoBe  DeaepaiabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanu3arus mporpamMmbl 00ecrieqnBacT OBIAICHUE KIFOYEBHIMA KOMIETCHIIMSIMH,
COCTaBIISIONIUMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOTO 0OO0pa30BaHUA,
IIEJIOCTHOCTh OOMIEKYJBTYPHOTO, JUYHOCTHOTO M IT03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHHH OO0y4arolMMMCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 001eo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUH,
CHEIU(PUIHBIX TEOMETPUHN, BO3MOXHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30oBaHUs
0 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoMm, oOydarolniyuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoMEeTpUd M HEOoOXOJUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Oosee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHE B 11 Kilacce sIBISIIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHMS,



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU HM3YyYEHUU APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha SA3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO PEMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe IpPOCTPAHCTBEHHBIX IPEACTABICHUU Y
yUYalllUXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ady Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCA C OMNOPOM Ha
HArJsgHOCTh, @ ONEpUpPOBaHHE OOpPa3oM — B YCIOBUSX OTBJICYEHHUS OT
HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tena BpalleHus,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJIbTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIATEIbHO, C
cOOJII0/IEHUEM TIPUHIUIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN O0YyYaroUuxcs, pacuiupsis u
yriay6usist e€, o0pa3yst IpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3yuenue reomerpum oTBOoAMTCS 2 4yaca B Heaenro B 11 kiacce Bcero 3a
roja o0OydeHus -68 y4yeOHBIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA

11 KIIACC

Tesa Bpalmenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
NOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEPXHOCTHU. llunuHAp: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh;, IUIONIAJAh OOKOBOW W TOJHON
ITOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 CHEpHI.

N300paxenue Tea BpalieHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalieHuss YW MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapaijenenuneaa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u IIomaab chephl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTy U B npocTpaHcTBe. CI0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCO0. PaszioxxeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBmwiio mnapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJl JACUCTBUM € BekTtopamu. I[IpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay Bekropamu. CKalaspHOE NPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEed Ha NMPUMEHEHHUE MATeMaTUYECKHWX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYECKOW JesATEeNbHOCTH, JTaroB €&
pa3BUTHS M 3HAUYUMOCTH IS PA3BUTHUS LUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie = no3znaeamenwvhvle  Oeticmsusi,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowe2o0  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3NUyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYyHUKaGmueHble Oelicméus,  0Oecnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  PELICHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvle  Oelicmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

11 KJIACC

OmnepupoBaTh MNOHATUSAMHU: LUJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWIMHApP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TOJTYUYEHUS TEJl BPALLEHUS.

KnaccuduimpoBaTe B3aMMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CErMEHTa; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOIO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOLIAAM  TIOBEPXHOCTEH Ted  BpalleHMS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OmnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIHCaHHBIH B cdepy u
ONMHCAaHHBIN OKONO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbI4HCasTE COOTHOLIEHUST MEXY IUIOIAIASMHU MOBEPXHOCTEN M 00bEMaMU
MOTO0HBIX TE.

N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOSHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
duryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJ BPALLECHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXKax U
pPHUCYHKaXx.

OnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMeHsTH IpaBUIIO Mapasieienuea.

OmneprpoBaTh NOHATUSAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.



HaxomuTth cymMMy BEKTOPOB M IIPOU3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIPHOE TMPOU3BEACHHUE, pPACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOpaM.

3agaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI CHCTEME KOOPAMHAT.

[lpumensTs Teomerpuueckue GakThl Ui PEIIEHUS CTEPEOMETPUUYECKHX
3aJ1a4, IPEeIOoJaraoliuX HECKOIbKO I1aroB PeIIeHus, €CIM yCIOBHUS MPUMEHEHUS
3aJlaHbl B ABHOM (opMe.

Pemate mpocreiilye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a.

Pemate 3amaunm Ha [10Ka3aTeNbCTBO MAaTEMaTHMYECKHMX OTHOLICHUH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wi allfOpUTMaM, MPUMEHSs
U3BECTHBIC METO/IbI PU PEIICHUH CTaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[lpumeHsTh mpocTeWlIMe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CHCTEMbI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a/1a4.

[TpuBoauTH HpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpyuMeHsTh MOJNydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEabHBIC
CUTyalluM M NPUMEHSITh W3y4YEHHBIC MOHATUS B MpoOIlecce IOMCKAa pPELICHHS
MaTeMaTH4eCcKd CQOPMYIMPOBAHHONW NPOOJIEMBbI, MOJEIMPOBATH PpPEabHbIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarb
MPAKTUYECKHE 3a/1a4M, CBI3aHHBIC C HAXOXKIEHUEM IT€OMETPUICCKIX BEIHUMH.



11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 15 1

Tena BpaieHus 17

OOBEMBI TEN 22 1

[ToBTOpeHue, 06001IeHNE, 14 1

cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0




11 KIIACC

KoanuyecTBO 4acos

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoka Kontpoabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUS
padoTsI padoThbI pecypcnl

1 05.09
BexTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1 http://resh.edu.ru/office/user/

2 CI0’)keHHe U BBIYUTAHUE BEKTOPOB. 07.09
1 http://resh.edu.ru/office/user/

3 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB. 12.09
http://resh.edu.ru/office/user/

4 YMHOXEHHE BEKTOpA HA YUCIIO 14.09
1 http://resh.edu.ru/office/user/

5 KommnanapHbie BEKTOPBI 19.09
1 http://resh.edu.ru/office/user/

6 Paznoxenue BekTopa 1o Tpem 21.09
HEKOMILTAHAPHBIM BEKTOPaM 1 http://resh.edu.ru/office/user/

7 PasnosxeHne BeKTOpa 110 TpeM 26.09
HEKOMIUTAHAPHBIM BEKTOPaM 1 http://resh.edu.ru/office/user/

8 [IpaBuio napasienenumnena 1 28.09
http://resh.edu.ru/office/user/

9 Pemenne 3amay, CBI3aHHBIX C | 03.10
IPUMEHEHHEM TPaBHJI ICHCTBHIA C http://resh.edu.ru/office/user/



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

BEKTOPaMHU

10

[IpssMoyronbpHas cucreMa KOOpAWHAT B
npoctpancTBe. KoopanHatsl BeKToOpa.
[Ipocreiimue 3a7a4u B KOOpAMHATAX

05.10

http://resh.edu.ru/office/user/

11

VYron mexnay BekTopamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

http://resh.edu.ru/office/user/

12

Boruncnenue yrioB Mex 1y NpsSIMbIMU U
IUIOCKOCTSIMU

http://resh.edu.ru/office/user/

13

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLIEeHUN T€OMETPUYECKUX 3a1a4

http://resh.edu.ru/office/user/

14

JIBHKeHUS

http://resh.edu.ru/office/user/

15

KonTtponsHas pabora o Teme
"BekTopbl U KOOpAUHATHI B
npocTpaHcTBe"

http://resh.edu.ru/office/user/

16

[unuHapryeckas NOBEPXHOCTb,
o0pa3yromue MUINHIPUISCKON
IMMOBCPXHOCTHU, OCb HHHHHHqueCKOﬁ
HIOBEPXHOCTH

http://resh.edu.ru/office/user/

17

Hununap: ocHoBaHUs M OOKOBast
MOBEPXHOCTh, 00pa3yoIas U OCh;
IO OOKOBOW M MOTHON
MOBEPXHOCTHU

http://resh.edu.ru/office/user/

18

N300pakeHre NUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus

http://resh.edu.ru/office/user/



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

HUTUHAPA (MII0CKOCTHIO, TapalIeIbHOM
WM TIEPIEeHIUKYISIPHOM OCH IIMJIMHIPA)

Konnueckast moBepxHOCTh, 00pa3yromiue

19 KOHUYECKOU TOBEPXHOCTH, OCh U http://resh.edu.ru/office/user/
BEpPIIMHA KOHUYECKON TTOBEPXHOCTHU
Konyc: ocHOBaHUE U BEpIIMHA,
20 o0Opa3yrolas U 0Ch; IUIOMAab OOKOBOM http://resh.edu.ru/office/user/
Y MOJIHOM TOBEPXHOCTHU
VYceu€HHbIN KOHYC: 00pa3yroIme u
21 BBICOTA; OCHOBAHMS K OOKOBas http://resh.edu.ru/office/user/
MIOBEPXHOCTh
N300pakeHue KOHyca Ha MITOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca http://resh.edu.ru/office/user/
22 (TUTOCKOCTHIO, MapalIeIbHON
OCHOBAHHIO, U IJIOCKOCTHIO,
MIPOXOJISIICH Uuepe3 BEPIITUHY)
23 Coepa u map http://resh.edu.ru/office/user/
24 YpasHeHue cdepsl http://resh.edu.ru/office/user/
»5 B3aumuoe pacrionoxxenue chepsl u
TOCKOCTH http://resh.edu.ru/office/user/
26 KacarenbHast m1ockocts k chepe http://resh.edu.ru/office/user/
27 [Tnomans cheps



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

http://resh.edu.ru/office/user/

KomMOuHammst Ten BparieHus u

28 .

MHOTOPAHHHKOR http://resh.edu.ru/office/user/
29 KoMOunarms ten BpaieHus: u

MHOTOPAHHIKOB http://resh.edu.ru/office/user/

MHororpaHHuK, OMIMCAaHHBIA OKOJIO
30 cdepsl; cdhepa, BIMcaHHAs B http://resh.edu.ru/office/user/

MHOTOTPAHHHK HJIM B TEJIO BPAIIICHUS
31 Pemenne 3amau o reme «Tema

BPAIICHU http://resh.edu.ru/office/user/
3 Kontponbnas padota mo teme «Temna

BPAIICHHMSY http://resh.edu.ru/office/user/
33 [Noustie 06 00BéMe. OCHOBHEIE

CBOMCTBA OGBEMOB Ten http://resh.edu.ru/office/user/
34 O6BeM npsMOYroJIEHOTO

HapaeNenumea http://resh.edu.ru/office/user/
35 O6Bem npsAMOi TIPU3MBI http://resh.edu.ru/office/user/
36 Pemenue 3amau «O0beM mpsMoit

HPU3MBD http://resh.edu.ru/office/user/
37 O0bem uIMHApa

http://resh.edu.ru/office/user/



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

Pemenue 3amay no teme «O0beEM

38 HPAMOIE PH3MBL, OGBEM MHTHHPAY http://resh.edu.ru/office/user/
19 Pemenue 3amay mo teme «O0neM

HpSMOit IpH3MBL., OGBEM MHITHHIPD http://resh.edu.ru/office/user/
40 Pemenue 3amay no teme «O0beEM

MPAMOIE TIPH3MBL, OBEM IHTHHIPAY http://resh.edu.ru/office/user/
41 Brlunciaenue 00beMOB TEJ ¢ HOMOIIBIO

WHTerpana http://resh.edu.ru/office/user/
4 Brlunciaenue 00beMOB TEJ ¢ HOMOIIBIO

WHTerpana http://resh.edu.ru/office/user/
43 O0beM HaKJIOHHOH TIPU3MBI http://resh.edu.ru/office/user/
44 O06beM HaKIIOHHON NPHU3MBI http://resh.edu.ru/office/user/
45 O06beM mupamMu bl http://resh.edu.ru/office/user/
46 O6Bem nupamMu bl http://resh.edu.ru/office/user/
47 OGbem Konyca http://resh.edu.ru/office/user/
43 Pemenue 3amauy «OOBEMEL

MHOTI'OI'PaHHUKOB»



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

http://resh.edu.ru/office/user/

Pemenue 3amauy «O0OBEMEL

49 .
MHOTOFPAHHHKOBY http://resh.edu.ru/office/user/
50 Pemenue 3amay «OO0bEeMbI IIUITHHIPA,
KOHYCa» http://resh.edu.ru/office/user/
51 Pemenne 3agau «O0beMbI IUITUHIPA,
KOHYCa» http://resh.edu.ru/office/user/
52 OO0bém mapa u mromans chepo http://resh.edu.ru/office/user/
53 Pemenue 3amau mo reme «O0BEM 11apar http://resh.edu.ru/office/user/
[TomoOHBIE Tena B IPOCTPAHCTBE.
54 CooTHoIEHN MeX Y IUIOIAIMU http://resh.edu.ru/office/user/
MOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX
Tel
[ToBTOpeHue, 0600MIIeHNE U
55 cucrtemarusaius 3Hanuii. OCHOBHBIE http://resh.edu.ru/office/user/
¢Gurypsl, ¢paxThl, TEOpEMBI Kypca
TUTAHUMETPHUH
[ToBTOpEeHue, 0600IIEeHNE U
56 cucreMarusanus 3HaHuii. OCHOBHEIE http://resh.edu.ru/office/user/
¢Gurypsl, ¢paxThl, TEOPEMBI Kypca
TUTAHUMETPHUH
57 [ToBTOpeHue, 0600IIeHNE U

CHUCTEMAaTHU3alMs 3HAHUNA. 3a1auu



http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/
http://resh.edu.ru/office/user/

MJIAHUMETPHUU U MCTOABI UX PCIICHHUA

http://resh.edu.ru/office/user/

58

[ToBTOpEHHE, 0000IICHNE U
cUCTeMaTu3anys 3HaHul. 3agaqyu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHHS

http://resh.edu.ru/office/user/

59

[ToBTOpEeHue, 0600IIeHNE U
cucreMarusanys 3HaHuii. OCHOBHEIE
burypsl, GpakThl, TEOPEMBI Kypca
CTepEeOMETpUHr

http://resh.edu.ru/office/user/

60

[ToBTOpEeHue, 0600IIEeHNE U
cucremMatTu3anus sHaHu. OCHOBHEIE
burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH

http://resh.edu.ru/office/user/

61

[ToBTOpEeHue, 0600IIEeHNE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢Gurypsl, ¢paxThl, TEOPEMBI Kypca
CTepeoMeTpuun

http://resh.edu.ru/office/user/

62

[ToBTOpeHnue, 0600MIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢Gurypsl, ¢paxThl, TEOpEMBI Kypca
CTepeOMETpUH

http://resh.edu.ru/office/user/

63

[ToBTOpEeHmE, 0600IICHUE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢Gurypsl, GpaxThl, TEOPEMBI Kypca
CTepeOMEeTpUHU

http://resh.edu.ru/office/user/

64

[ToBTOpEeHmE, 0600IICHNE 1
cucreMatusanys 3HaHui. OCHOBHEIE
¢Gurypsl, ¢paxThl, TEOPEMBI Kypca
CTEpeOMETPUHU

http://resh.edu.ru/office/user/
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http://resh.edu.ru/office/user/
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[ToBTOpeHue, 0600IIEeHNE U
cucreMatusanys 3HaHuii. OCHOBHEIE

http://resh.edu.ru/office/user/

65 1
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUHN
[ToBTOpeHue, 0600IIEeHNE U
66 cucreMarusans 3Hanuii. OCHOBHEBIE 1 http://resh.edu.ru/office/user/
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUHN
67 HWrorosas koHTponbHas pabora 1 http://resh.edu.ru/office/user/
68 [ToBTOpEHME, 0000IICHNE U |
CHCTEMATH3AIAA SHAHMI http://resh.edu.ru/office/user/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpus, Atanacan JI.C., bytry3oB B.®, "[Ipocsemienue", 2017t

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o ['ecomerpus 10-11 xmacc: ydeOHUK 111 00IIE00pa30BATEIHLHBIX
yupexaennii / JI.C. Aranacsn, B.®. byty3os, C.b. Kagomies u ap. —
17-e uzn. - M.: IIpocsemenue, 2009.

e Teomerpusa. unaktudyeckue marepuaibl. 11 xmace / b.I'.3uB. — 2-e
3. — M.: IIpocsemenue, 2009.

e Epmoga A.Il, I'ono6opoasko B.B., EpmoBa A.C. CamocTosiTenbHbIE
¥ KOHTPOJIbHBIE paboThl 1o reomeTpuu st 11 kiacca.- 4-e uznanue,
ucnp. u nom.- M.: Unekca, 2007.- 175 c.

e U3yuenue reomerpun 10-11 xi1.: kaura jqis yuurens / C.M.CaaksiH,
B.®. byry3os. — M.: IIpocsemienue, 2010.

e [loypounoe mmanupoBanue «l'eomerpus 11 xmacc» PI'OC mno
yueOnnky JI.C. Atanacsna, B.®. byry3oBa u np, MzmarenncTBO
«Yuaurenaby, 2021t

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

http://school-collection.edu.ru

http://resh.edu.ru/office/user/
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