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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro kypca «l'eomeTrpus» 0a30BOro ypoBHS IS
obOyuarormuxcst 11 kmacca pa3zpaborana Ha ocHoBe denepaibHOTO TOCYAapCTBEHHOTO
0o0pa30BaTeNpHOTO  CTaHAApTa CpeaHero oO0mero obpazoBaHus, ¢  Yy4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABABIAEMBIX K MaTEeMAaTHYECKOMY
o0pa3oBaHMIO, W TPAAMIMNA poccuiickoro oOpa3zoBanus. Peanmmzaiusi mporpammel
o0ecrneunBaeT OBIAICHUE KIIOYEBBIMUA KOMITETEHIUSIMH, COCTABJISIOIIUMUA OCHOBY JJISA
CaMOpa3BUTHS W HEMPEPBIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJaIOIINXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TEOMETpUM Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHusl OOYCJIOBJIIEHA MPAKTUYECKOM 3HAYUMOCTBIO METAlPEAMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHUS TE€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pazButusi  oOydvaromuxcs, GoOpMHUpOBaHUS (PYHKIIMOHAIBHOW MaTeMaTHYeCKOU
IPAMOTHOCTH, M3YYEHHMs NPYTUX Yy4e€OHBIX TUCUUIUIMH. Pa3zBuTHe y o0O0ydwaromumxcs
IIPAaBWIBHBIX IPEACTABICHUM O CYIIHOCTH M TPOUCXOXKICHUU T'E€OMETPUYECKHUX
abcTpakuuii, COOTHOUIEHHMM pEaJbHOIO U HJEANbHOIO, XapakTepe OTpaKeHUs
MAaTEMATUYECKON HAYKOM SIBJIEHUU U MPOLIECCOB PEAIIBHOIO MUpPA, MECTE TEOMETPUU B
CHUCTEME HAayK M POJIM MATEMATHYECKOTrO MOAECIMPOBAHUS B HAYYHOM MO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS ydyalluxcs, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOIUMBIX VISl aIalTallid B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHETO
o0miero o6pa3oBaHusl, TaK Kak 00ECIeUnBaET BOZMOXKHOCTh N3YUEHUSI KaK IUCHUIUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MbllUIeHHE, (opMUpyeMOe TNpU HU3YYEHUH OO0y4YaroIUMHCS
MOHSATUMHBIX OCHOB I'€OMETPUU M MTOCTPOCHUM LETOYKH JIOTUYECKUX YTBEPKICHUHN B
XOJ€ PELICHUS] T€OMETPUUECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U OMPOBEPraTh T'MIOTE3bI
HEIIOCPEACTBEHHO HCIIOJIB3YIOTCA IPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOT'O LIHUKIIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B IMIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JedareabHOCTH denoBeka. OpueHTalus 4YeloBeKa BO BpPEMEHH U
MIPOCTPAHCTBE — HEOOXOUMOE YCIOBHUE €T0 COIUATBLHOTO OBITHS, (popmMa OTpaskeHUsI
OKPY’KaIOIlIer0o MHUpa, YCIOBUE YCIEIIHOIO MO3HAHMS U aKTUBHOIO IpeoOpazoBaHUs
JNEeUCTBUTENHLHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3aMu  OOBEAUHSET
pa3Hble BHIbI y4yeOHOM U TpPYAOBOW JEATENBbHOCTH, SBJISETCA OJHUM U3
npo(hecCHOHANBPHO BaXKHBIX KAyeCTB, MO3TOMY akKTyajdbHa 3ajada (HOpMHUPOBAHHS Y
oOy4aromuxcss MPOCTPAHCTBEHHOTO MBIIIEHUS KaK Pa3sHOBUIHOCTH 0Opa3HOTro



MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B MOJATOTOBKE K MPAKTUYECKOM
JEeATEIbHOCTH 110 MHOTUM HaIlPaBJICHUSM.

[leas ocBoeHMs mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydyeHuss — o001eo0pa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIUXCS
yepe3 o0ecreueHrne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS CUCTEMATUYECKUX
T€OMETPUUECKUX 3HAHUN M JEWUCTBUN, CHEHMPUUHBIX T€OMETPUM, BO3MOKHOCTH
YCHEMIHOTO MPOAOJDKEHUSI O00pa3oBaHUS 10 CIEHHATBHOCTSAM, HE CBS3aHHBIM C
MPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 10 TeoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HayeHa IS
OoOy4JaronmMxcs CpeHeN IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Takum oOpa3om, oOyyaromuecs: Ha 6a30BOM
YPOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTUYECKUE YMEHHUsS, CBS3aHHBIE CO
CHeLM(PUKON TEOMETpPUU U HEOOXOIMMBIE AJIsi KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHu UMEIOT BO3MOKHOCTbh U3YYUTh F€OMETpHIO OoJiee TITyO0KO, €CiH B
JNalbHEHIIEeM  BO3HHKHET HEOOXOJMMOCTh B  TIE€OMETPUYECKHX 3HAHUAX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTuxeHrue 1eIu OCBOEHUSA TMPOTrpaMMbl  OOECIIEUMBACTCS  PEILICHHEM
COOTBETCTBYIOIIUX 3a/1a4. [I[puopuTeTHBIMU 3a7jauaMu OCBOEHUS Kypca «I eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opmMupoBaHHME PEACTABICHNUS O TEOMETPUU KaK YaCTU MUPOBOM KYJIbTYpPHI U

OCO3HaHME €€ B3aMMOCBSA3HU C OKPYXKAIOIUM MUPOM;

e (opmMupoBaHue NpeCTaBIEHNS O MHOTOTPAHHUKAaX U TeJaX BpAIEHUs KaK O
BOKHEUIITUX MAaTEMaTUYECKUX MOJIEISX, TTO3BOJISIIOIINX OMKUCHIBATh U U3y4YaTh
pa3HbIe SBICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHMEe yMEHHMS pacno3HaBaTh Ha YEpPTEXKaxX, MOJECISAX U B pealbHOM
MUPE MHOTOTPAaHHUKH U TeJa BPaICHHS;

e OBJIAJICHUE METOAAMM pEIICHUs 3aJad Ha INOCTPOCHUS Ha H300pakKeHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHWE yMEHHS  OMNEPUPOBATH  OCHOBHBIMH  TOHITHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUE AJITOPUTMAMU PEUICHUS OCHOBHBIX THUIIOB 33jad; (popMupoBaHue
YMEHHsI TPOBOAUTH HECIOXKHBIE JIOKa3aTeIbHbIE PACCYKIEHUS B XOJe
pELICHHS CTEPEOMETPUUECKHUX 3a/1a4 U 33J1a4 C PAKTHYECKUM COJEPIKAHUEM;

e pa3BUTHE HMHTEIUIEKTyaJbHBIX W TBOPUECKHX CIIOCOOHOCTEN O0O0ydarouumxcs,
MO3HABATEJIbHOM aKTHMBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIILICHUS;

e (opmupoBanue GYHKIMOHATHLHOW TPAMOTHOCTH, PEICBAHTHOM TEOMETPHH:
YMEHHE PAaclO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B peajbHbIX J>KU3HEHHBIX CHUTYyalUsX W TPU H3YyUYECHUU
OpPYrUX  y4eOHbIX  TIPEIMETOB, OPOSBICHUST ~ 3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (POpPMyIHpOBaTh MX Ha S3bIKE T€OMETPHUH U CO3AaBaTh



T€OMETPUYECKHE MOJEIH, MPUMEHATh OCBOECHHBI T'€OMETPUYECKUI ammapar
JUISL pelIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a]ad, WHTEPHOPETHPOBATH U
OLICHMBATh MOJyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPaMMBbI SIBJISIETCS BKIIIOYEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro M3y4YEHHUs 3aJay, PEIIaeMbIX Ha YPOBHE MHTYUTHBHOTO
MO3HAHMs, W ONpeAenEéHHbIM 00pa3oM OpraHu3oBaHHAas paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ pPa3BUTHIO  JIOTMUECKOTO M MPOCTPAHCTBEHHOIO  MBIIIICHHUS,
CTUMYJIMPYET MPOTEKAaHUE WHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AaJbHEHUIIEMY
W3YUYEHHUIO IIPEAMETA.

[Ipeanourenue OTHAETCA HArISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKOM JIESATENbHOCTU. Pa3BuTME NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy
yUYaIlUXCs B Kypce CTEPEOMETPUM IMPOBOJUTCA 3a CUET PELICHUS 3a/1a4 HA CO3JAHME
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue o0paza MPOBOJUTCS C ONOPOM HA HAIJIAIHOCTh, & ONIEPUPOBAHKE
o0pa3oM — B YCIIOBUSX OTBJIECYEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO WU3MEHEHHS €ro
UCXOJTHOTO COJIEP KaHMUS.

OcHoBHbBIE conepxkaTenbHble TuHUU Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMmble M INIOCKOCTHM B IMPOCTPaHCTBE», «Tema BpameHus,
«BeKTopbl M KOOpAMHATBHL B IPOCTPAHCTBE». POPMUPOBAHUE JIOTMYECKUX YMEHHUI
pacnpenenseTcs He TOJIBKO M0 COAEPKATENbHBIM JIMHUSAM, HO U MO roJlaM 00y4YeHus Ha
YPOBHE CpeAHETO 00111ero 00pa30oBaHuUs.

ConmepxaHnue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, paclnpeAeNéHHbIM IO TrojaM OOy4eHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUUECKUMHU MOHATUIMH U
HABBIKAMHM OCYLIECTBIISJIOCH MOCIIEIOBATENbHO M IMOCTYMATEIbHO, C COOJIOACHUEM
NPUHLINIIA TPEEMCTBEHHOCTH, YTOObl HOBBbIE 3HAHUS BKIJIIOYAIUCH B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN 00YyJarolmuXcs, pacupsst U yriyounss e€, oopasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuyenue reometpun otBogutcsa 1 yac B Henmemo B 11 kitacce, Bcero 3a rojp -
34 yueOHBIX Yaca.

COILEPKXAHHUE YYEBHOTI O KYPCA
11 KJIACC

Tesia Bpamenust

[{wmHapuYecKas MOBEPXHOCTh, 00pa3yOIIUe IIHIHHIPHUECKON MOBEPXHOCTH,
OCh IMJIMHIPHUYCCKOM MOBEPXHOCTU. [IMIMHIp: OCHOBaHUS ¥ OOKOBasi IOBEPXHOCTb,
oOpasyroas 1 0Ch, TIIOMIab OOKOBOH M TIOJHOM TTOBEPXHOCTH.



Konuveckasi MOBEpXHOCTh, OOpa3yroIlIne KOHHUYECKOH IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MmoBepxHOCTH. KOHYC: OCHOBaHME W BepIllMHA, 00pa3yromas u
OCh, TUIONIA/Ib OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yroIIie 1
BBICOTA, OCHOBAHHS 1 OOKOBAs TOBEPXHOCTb.

Cdepa m mrap: 1ueHTp, paamyc, IUaMeTp, IJIOMAJb TOBEPXHOCTH CQEpHI.
B3anMuoe pacrmonoxenue cdepsl U TUIOCKOCTH, KacaTelabHasl TUIOCKOCTh K cdepe,
II0MAAbL CHEpHI.

N300paxeHne Te BpallleHus Ha IMII0CKOCTH. Pa3BépTka nuimuHapa u KoHyca.

KoMOuHammu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA
oKoJI0 cdepsl, cepa, BucaHHasi B MHOTOTPAHHUK, UITH TEJIO0 BPAIIICHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIBHOTO Tapajuieienuneaa u cieactsus u3 He€. O0bEM MUIMHApPA, KOHYyCA.
O0BEM mapa u mIomaab chepsl.

[TomoOupie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY —TUIOIIAIIMHU
MOBEPXHOCTEH, 00hEMAMH MTOTOOHBIX TEJ.

Ceuenus nuirHIpa (TIapauIeIbHO U MEPICHINKYISIPHO OCH), CEUYSHUST KOHYyCa
(mapamnenbHOe OCHOBAHUIO U TIPOXO/ISAIIEE Yepe3 BEPIIMHY), CEYEHHS Iapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd v B npocTpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapammenenunena. Pemenwe 3agad, CBSI3aHHBIX  C
IIPUMEHECHUEM TIPAaBWII IEUCTBUM ¢ BeKTOpamu. [IpssMoyrosbHas cucrema KOOpAUHAT
B npoctpancTBe. Koopaunartel Bexktopa. [IpocTelimme 3amaun B KOOpAMHATaX. YTOI
Mexk 1y BeKTopamu. CKaJsipHOE MPOU3BEAECHNUE BEKTOPOB. BhIUuKCIeHUE YIIIOB MEXKITY
NpSAMBIMA W TUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIMA METOJ TIPU  PELICHUHU
r€OMETPUYECKHX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  PE3yNbTAaThl OCBOCHHS NPOrpaMMbl  y4eOHOTO  MpeameTa
«MaremaTnka» XapakTepU3yrTCS:

I'pa:xknanckoe Bocnuranme:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUKM OO0YUYaIOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBa, MPEACTABICHHEM O MAaTeMaTHUYECKUX
OCHOBax  (YHKIMOHUPOBAHHS  PA3IUYHBIX  CTPYKTYP, SBJICHHHA, MPOILEIYP
rpaKIaHCKOTO 001ecTBa (BHIOOPHI, OMPOCHl U TP.), YMEHUEM B3aUMOJCHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKONW TPAXKTAHCKON HIASHTUYHOCTU, YBAKCHUS K
MPOUUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, LEHHOCTHBIM OTHOLICHHEM K



JOCTUKEHUSM POCCHUMCKAX MAaTEMATHKOB U POCCHUMCKOM MAaTeMAaTH4YECKOW IIKOJbI, K
WCIIOJIP30BAHUIO OJTUX JIOCTMKEHUW B JPYruX HayKaX, TEXHOJOTHIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCUIMCKOr0o Hapoja; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IIOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTIOCTUKEHUM HAYKU U JACSATEIbHOCTHIO YUEHOTO; OCO3HAHHEM JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHPY, BKIIOYAs HCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aja4, PEIICHUH, paCcCYKICHHM; BOCIIPUUMUYUBOCTBIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEeMAaTUUECKUE 3HAHUS B MHTEpecax
3I0pPOBOTO M 0€30IMMacHOr0 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO (30pOBOE NHUTaHUE, COAJAHCHUPOBAHHBIM pEXKUM 3aHATUH U OTAbIXA,
peryispHas (¢u3MYecKas AaKTUBHOCTh); (PU3UUECKOTO COBEPIICHCTBOBAHUA, IMpHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpYyAy, OCO3HAHMEM IIEHHOCTU TPYIOJIOOHS; HHTEPECOM K
paznuuHbIM chepaM npodeccuoHaTLHON eITeIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON 1
e MPUIIOKEHUSIMU, YMEHHUEM COBEpIIIaTh OCO3HAHHBIN BHIOOp Oymyiiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HU,
TOTOBHOCTBIO K AKTMBHOMY Yy4YacTHI0O B PCIICHUM TPAKTUUECKUX  3ajay
MaTeMaTUYECKON HAMpPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTBIO  DKOJIOTUYECKOW  KYJIbTYpbhl, TOHMMAaHUEM  BIUSHUS
COLIMAJIBHO-DPKOHOMHUYECKUX TPOILECCOB HAa COCTOSIHUE MPUPOJHON W COLUATBHOU
Cpellbl, OCO3HAaHHEM TJI00aJbHOTO XapaKTepa SKOJOTMYECKUX MPOoOsIeM; OpueHTaluuen
Ha TMPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHWM ISl peIIeHWs 3aJad B 00JacTu
OKpY)Kalolel Cpefpl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKA KX BO3MOXHBIX
MOCIICICTBUU [T OKPY’KAIOILIEN CPEBI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUEM MaTEMaTHYECKOMN
HayKW Kak c(epbl 4eIOoBEUYECKON NeATeTbHOCTH, ITANoB €€ Pa3BUTHUS W 3HAYUMOCTH
JUIS. pa3BUTHSI UMBWIM3AIMM; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKW M MaTeMaTUYECKOU
KYyJbTYpOU KaK CpPEACTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYILECTBIISATh MPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOCHHMS NIPOrpaMMbl y4eOHOro IpeaMeTa
«MaremMaTnka» XapakTepU3yKTCs OBIAJCHUEM YHUBEPCAIBHBIMUA HO3HAGAMEIbHbIMU

0812CI’I’I6M}ZMM, YHUBEPCAIbHHBIMU KOMMYHUKAMUBHbIMU Oeﬁcmeuﬂjwu, YHUBEPCAIbHbIMU

Dpe2yIAAMUBHbIMU OetiCMBUAMU.

1) Vhusepcanvhvie noznagamenwvhule oeticmsus, obecneyusaiom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYecco8 odyuaruuxcsi (oceoenue Memooo8 NO3ZHAHUS
OKpydfcarouieco  mMupa, npuMeHeHue J0SUYEeCKUX, UCCIe008amenbCKUx onepayul,

yMeHuti pabomams ¢ uHpopmayueii).
ba3oBble 1oruyecKkue 1efMcTBUA:

BBISBJISIT M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXKAY TMOHATHIMHU; (POPMYIHPOBATH
ONpENENICHUs]  IIOHATHUM;  yCTaHABIMBAThb  CYLICCTBEHHBIM  IIPU3HAK
KJIaCCU(UKALMM, OCHOBAaHHS JJs O0OOOIIEHUS M CpPaBHEHHUSA, KPUTEPHUU
IIPOBOJMMOTIO aHAJIN3A;

BOCIIpUHUMATh,  (opMylIupoBaTh W  NpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTENbHbIE M OTpULATEIbHBIC, €JIWHUYHBIE, 4YacTHblE U OOIIME;
YCIIOBHBIE;

BBISIBJISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHSI B
dakTax, JTaHHBIX, HAOMIOIEHUSX U YTBEPKACHUSX; TIPeIaraTh KPUTEPUH TSI
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKM, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO J10Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUIM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAUBATH APTYMEHTAIMIO, MPUBOIUTH
OpUMEpsl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXXICHHUS H
BBIBO/IbI;

BBIOMpATh Ccrmoco® permeHus y4deOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHsA, BBHIOMpAaTh HauOolee MOAXOMAIIMH C  y4&€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciieaoBareJabCKHeE AeiicTBUA:

WCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIME NPOTUBOpEUHE, Mpoosemy,
yCTaHaBJIMBaTh  MCKOMOE W  JIaHHOe,  (OPMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUC;

MPOBOJIUTH CAMOCTOSITENIPHO CIUIAHWPOBAHHBIM DKCIEPUMEHT, MCCIIEIOBAHUE
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOr0 OOBEKTa, SIBIICHUS,
MpoIlecca, BBISIBJICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMU, SBIICHHUSIMH,
IPOIECCaMU,



CaMOCTOATENFHO (POopMyIHpoOBaTh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOACHUS, WCCIEAOBaHUsA, OICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;
IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIPOIlecCa, a TaKXKe BBIIBUTATh
MIPE/IITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

2)

BBISIBIIATH JAePUITUTH WHGOPMAIHH, JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BBIOMpaTh WH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATH,
CHUCTEeMaTHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITUIO PA3INYHBIX BHUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpHpOBaTh HH(POpPMAINIO, MPEACTABIATH €€ B Ppa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJEXKHOCTD uH(bopMauu 110 CaMOCTOSITEIILHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnuvie  KOMMyHUKamueHvle  Oeticmeus,  obecneuusaiom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCAL.
Oo01menue:

BOCIIPUHUMAThH U (POPMYJIMPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B
YCTHBIX M MTUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUs 3a1a4H,
KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0/ OOCYXIEHMsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAE€MOU TEMBI,
mpoOJIeMbl, pelaeMol 3aaadu, BbICKA3bIBATh HJCH, HAIlEJIEHHbIE HA TOMCK
pelIeHHUsI; COMOCTABISATh CBOU CYXXJACHUS C CYXKICHUSIMU PYTUX YYaCTHUKOB
nyanora, OOHApy»XWBaTh pa3jIU4YMe U CXOJACTBO TMO3UIUNA; B KOPPEKTHOU
dbopme GpopMyIUpOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJayd, SKCIEPUMEHTA, UCCIEIOBaHUSA,
MIPOEKTA; CAMOCTOSTENILHO BBIOHMpaTh (hopMaT BBICTYIUICHUS ¢ Y4€TOM 3ajad
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHu4ecTBo:

MOHUMATh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYyATbHOU
paboThl TpU penieHUH Y4YeOHBIX 3ajady; NPUHUMATh IE1h COBMECTHOM
NEATeILHOCTH,  TUTAHMPOBAaTh  OPTaHM3alldi0  COBMECTHOH  paboTHI,
pacripenensTb BUIbI paboT, TOTOBapUBATHCS, 00CYKIATh TIPOIECC U PE3YIbTAT
paboThI; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYXKIeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIIOJHITH CBOIO YacTh pabOTHl U
KOOPAMHHUPOBATh CBOW JICUCTBUS C IPYTHMMH WICHAMH KOMAaH]IbI, OI[CHUBAThH
KauyecTBO CBOEro BKJIaga B OOMMA TPOAYKT TIO  KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICUCTBHSI.



3) Vuusepcanvnvie pezynamuensie Oeticmsus, obdecneuusaiom ghopmuposarue
CMbICNI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranusanms:

e COCTAaBIIATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO PEILIEHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

e BIAQJCTh HAaBbIKAMU  T[O3HABATENbHON  pedrekcun  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJI Ipoliecca U pe3yJbTaTa
penIeHuss MaTeMaTUYECKOH 3a1auH;

e TMpPEABUAETh TPYAHOCTU, KOTOPhIE MOTYT BO3HHMKHYTH MPHU PEIICHUH 3a/ayH,
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM, OOBACHATH MPUUHHBI
JNOCTHXKEHHSI WA HEIOCTH)KEHHSI pPE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI
K koHiy 00yuenus B 11 kiacce o0yyaronuiicss Hay4YnuTCA:

ONEPUPOBATh TMOHATHSAMU: IUJIUHIPUYECKAsl TMOBEPXHOCTh, O0O0Opa3yroliue
HUAJMHIPUYECKON TMOBEPXHOCTH, HUJUHJIpP, KOHUYECKash MOBEPXHOCTh, 00pa3zyrolue
KOHUYECKON TOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpamieHus (MIIMHIP, KOHYC, cepa U map);

OOBSICHSITH CTIOCOOBI MOJYYEHUS TEJ BpalleHNUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;
ONEPHUPOBATH MOHITUSAMHU: IAPOBOIl CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA

CErMEHTa, IIapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJOS,
IapOBOU CEKTOP;

BBIYUCIISATH 00BEMBI U TUIOIAIU TOBEPXHOCTEH TEJ BpaIleHUs, FT€OMETPUUECKHUX

TeJ C IpUMeHeHneM (HopMyII,

OTIEpUPOBAThH MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN

oKoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS,

BBIYUCIISITh COOTHOILICHUSI MEXAY IUIOMIAAIMU MOBEPXHOCTEH U 00bEMaMU

IMOJOOHBIX TEN;

U300pakaTh u3ydyaemble GUTYPhl OT PYKHM U C NPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TEJ BPAILCHHUS;



U3BIIEKATh, HMHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTH  MHGOPMAILUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUYECKUX (UTYypax, MPEICTABICHHYIO Ha yepTexax M
PHUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATh  JIEUCTBUSL  CJIOXEHHUS BEKTOPOB, BBIUUTAaHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMHU OHU 00JIa/1a10T;

IPUMEHATH IPABUIIO AapAJUIEIECIUIIEA;

ONEpUPOBATh MOHITUSIMMU: JI€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOpa, YroJll MEXKIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE
BEKTODBI;

HAXOJUTh CYyMMY BEKTOPOB W IMPOW3BEACHHE BEKTOpPA HA YMCIO, YTOJ MEXKIY
BEKTOpPaMH, CKAJIAPHOE TPOUM3BEACHHWE, pACKIaAbIBaTh BEKTOpP IO JIBYM
HEKOJITMHEAPHBIM BEKTOPaM;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKApPTOBOW CUCTEME KOOPMHAT;

OPUMEHATh TeoMeTpuueckre (PakThl ISl pEUICHHUs] CTEPEOMETPUUECKUX 3ajad,
MPEINONarafoliuX HECKOJbKO IIAroB pEIICHUs, €CIW YCIOBUS MPUMEHEHUS
3aJlaHbIB IBHOU (hopme;

pemarh MNpOoCTEHIINE TE€OMETPUYECKUE 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemath 3aJayd  Ha JOKa3aTeJbCTBO MAaTeMAaTUYECKUX OTHOIICHWA W
HAXO0XkJIEHWE TEOMETPUYECKUX BEJIMYMH MO 00pa3laM WM ajiropuTMam, MpUMEHss
U3BECTHBIEMETO/bI IPU PEIICHNUHU CTaHIapPTHBIX MaTEMaTHUECKUX 3aay;

OPUMEHSTh  TMPOCTEHINNE  MPOTpaMMHBIE  CpPEACTBA H  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

MPUBOIUTH IPUMEPHI MATEMATHYECKIX 3aKOHOMEPHOCTEH B TIPUPOJIE U KU3HHU,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE;

OPUMEHATh TOJYYEHHbIE 3HAHUS Ha MpaKTUKE: aHAJIU3UPOBATh pealIbHbIC
CUTyalldd W TPUMEHSATh H3Y4YCHHBIC TOHSATUS B TMPOIECCE TMOWCKA pPEIICHUs
MaTeMaTH4ecKl CGHOPMYJIMPOBAHHON  MPOOJEMbl, MOJAEIUPOBATH  peajlbHbIC
CUTyalldd Ha s3bIKE TE€OMETPUH, HCCIAEAOBAaTh IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATUN M TEOpeM, ammapara aiareOpbl, pemarb
NPAKTHUECKHE 3a/1a4H, CBSI3aHHBIE C HAXOXKJCHHUEM IeOMETPUUECKIX BEIHUNH.



TEMATHYECKOE IINTAHUPOBAHUWE
10 KJIACC

Hanmenos
aHue
pasnena
(Tembl)

Kypca

Koin-Bo
4acoB

OcHoOBHOE COACPpIKAaHUC

OCHOBHBIE BUJbI ,Z[CHTCJ'II)HOCTI/IO6yLIaIOH_[I/IXC${

Tema
BpaleHust

12

Cdepa u map: ueHrp,
panuyc, tuamerp;
IUIOIA/b TOBEPXHOCTH
ctheprl. Bzanmuoe
pacmosiokeHue cepbl
U TUIOCKOCTH;
KacaTeJbHasl IJI0CKOCTh
K cepe; miomaib
chepsl.

N3o0pakenue chepsl,
I1apa Ha TIOCKOCTH.

Ceuenus mapa

AKTyanu3upoBaTh (paKTbl U METO/bI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJUTH
aHaJIOTUU.

JaBatb onpenenenus cepsl U mapa, ux
LEHTpa, pajguyca, 1uaMerpa.

Omnpenensats chepy Kak GUTypy BpalieHus
OKPYXHOCTH.

HccnenosaTh B3auMHOE

pacrosoxxeHue cepbl U MIIOCKOCTH, IBYX
cdep, WILTFOCTPUPOBATH 3TO HA YePTEkKax U
pHCYHKAaX.

dopmynupoBaTh ONpeAeICHHE KacaTeIbHON
TIJIOCKOCTH K cdepe,

CBOMCTBO U MpPU3HAK KacaTeIbHOM MIIOCKOCTH.

3HAKOMHTBCS C T€0JIC3UICCKUMU JIMHUSMH Ha
chepe

[unuHapudeckas
MOBEPXHOCTb,
oOpa3yromue
LUJUHIPUYECKOU
MOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MOBEPXHOCTH.
[{unuHAp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTH,
o0pa3yromias 1 och;
TUI0IA/b

OOKOBOM U ITOJIHOM
MOBEPXHOCTH.

N3ob6paxenue
LUJIMHApA

Ha INIOCKOCTH.
PazBépTka umnunpa.
CeueHust HWIMH]IPA
(TUTOCKOCTHIO,
NapaJuIeJIbHON WIN

NEPIEHANKYJIIPHON

OOBACHATD, YTO HA3BIBAIOT LIUITUHIPOM,
Ha3bIBaTh €r0 AJIEMEHTHI. M3y4yaTh, OOBSCHATD,
KaK MOJIYYUTh LIWJIMHJIP MYTEM BpPAILLIEHUS

MMpAMOYTOJIbHUKA.

BriBouTh, UCTIONIB30BATH (HOPMYIIBI IJIs1
BBIYUCIICHHS TUIONIAAN OOKOBOM MTOBEPXHOCTH
LWIAHAPA.

N3yuaTh, pacrio3HaBaTh pa3BepTKY LMUIHMHIIPA.

N300paxaTh HUIMHAP U €r0 CeYEHUS
IUTOCKOCTBIO, IPOXO/IAIIEH Yepe3 ero och,
napasieNbHON WK

NePIIEHAUKYIAPHON OCH.

HaxonuTe miomany STHX CEUEHUI.
MoaenupoBaTh peajibHbIE CUTYAI[UU HA SI3bIKE
F€OMETPHUHU, UCCIIEI0BATH ITOCTPOEHHBIE MOJEIN

C UCIIOJIB30BAHUCM T'COMECTPUUICCKUX MMOHSATHH




OCH ITWJIHH/IPA)

Konnueckas
MMOBEPXHOCTb,
oOpaszyroiue
KOHMYECKOM
MMOBEPXHOCTHU, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTH.

Konyc: ocHOBaHuE 1
BEpIIMHA, 00pa3yroias
H OCh, I1omaab

O6BHCHHTB, KaKO€ TCJIO Ha3bIBaIOT KPYI'OBBIM
KOHYCOM, Ha3bIBaTb €I0 3JICMCHTEI.

N3y4daTh, 00BACHATH, KaK MOTYyYUTh KOHYC
IIyTEM BpalLCHUS

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OOKOBOM M MOJIHOMH
MTOBEPXHOCTH.

VY ceu€HHBbIN KOHYC:
o0pa3yroire 1 BbICOTa;
OCHOBaHMSA 1 OOKOBas
MTOBEPXHOCTb.

N300pakeHne KoHyca
Ha TUIOCKOCTH.
PaszBéprka konyca.

CeueHust KoHyca
(TITOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO,

Y TUIOCKOCTBIO,
MIPOXOAAIIEH uepes
BEPILUHY)

N300pakaTh KOHYC U €r0 CEUEHUs IIIOCKOCTbIO,
IIPOXOJAIIEH Yepe3 OCh, U MIIOCKOCTBIO,
NEPIEHANKYJIIPHON

K OCH.
HSy‘IaTB, paciio3HaBaTb pa3BépTKy KOHYCa.

BoiBoauTh, HCTIONB30BaTh (YOPMYIIBI JIJIs
BBIUMCIICHHSI IO OOKOBOW MTOBEPXHOCTH
KOHYca.

Haxonuth miiomany ceueHuil, mpoxoasux
yepe3 BEpIIMHY KOHYCa WU
MEePIEHIUKYISIPHBIX €r0 OCH.

O6LHCHHTB, KaKO€ TCJIO HAa3bIBACTCA
yce‘{éHHLIM KOHYCOM.

N3yuarb, 00BACHATH, KaK €ro MOJy4YUTh MyTEM
BpalIeHUs IPAMOYTOJIBHOW Tpalelnu.

BoeiBoaUTh, pUMEHSTH popMyITy Asis
BBIUMCIICHHUSI TIOMAAN OOKOBOW MOBEPXHOCTH
YCEUYEHHOTO KOHYCa

KomOunauus ten
BpalleHus

Y MHOTOTPaHHUKOB.
MHoOrorpaHHuk,
OIMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WIN

B TEJIO BPALCHUS

AKTyanu3upoBaTh (PaKThl U METO/bI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTh
aHAJIOTHH.

Pemrates crepeomeTpruyeckue 3anauu,
CBSA3aHHBIC C TE€JIAMU BpaIEHUs, IOCTPOCHUEM
CEYECHUH TeJl BpaleHus,




C KOMOMHAITUSMH TEJ BpaIleHUs

U MHOI'OI'paHHUKOB Ha HAXOXJICHUC
TCOMETPHUICCKUX BCIUYHH.

Hcnonws30Bath Npu pelIEHUN
CTEPEOMETPUYECKHX 33/1a4 NIAHUMETPUUYECKUE
(akThl ¥ METOJIbI 33]Ja4U HA BBIUUCIICHUE

1 10Ka3aTciibCTBO.

MopenupoBaTh peajibHbIe CUTYaIlUU Ha SI3bIKE
TFE€OMETPUH, UCCIIEN0BATh IOCTPOESHHBIE MOJIEIH

C UCIIOJIB30BAHUCM I'€COMETPHUUICCKUX MTOHATHH

OO6BEMBI 5 [Tonsitue 06 06BEMeE. AKTyanu3upoBaTh (HaKThl © METOJIbI
Ten OCHOBHBIE CBOWCTBA TUITAHUMETPHH, PEIICBAHTHBIC TEME, IPOBOIUTH
00BEMOB TeII. aHAJIOTHUH.
O0BéM MITHHIIPA, BreIBOIHMTE, UCTIONB30BaTh (POPMYITEI 00OBEMOB:
KoHyca. O0BbEM 1mapa u IPU3MBI, IWIKHAPA, THPAMUJIbI, KOHYCA;
wiomaab chepbl YCEYEHHOM MUPaMUIbl M YCEYEHHOTO KOHYCA.
Pemath crepeoMeTprueckue 3a1a4m,
CBSI3aHHBIE C BEIYHCIICHUEM 00BbEMOB.
dopmynupoBaTh ONpPEACICHHE IAPOBOTO
CErMEHTA, IApOBOTO CJIOS, IAPOBOTO CEKTOPA.
[TpumensaTH GOpMYITBI
JUTSL HAXOXKICHHUSI 00bEMOB IIaPOBOTO CETMEHTA,
IIapOBOTO CEKTOPa
[Tono6uble Tena B Pemrate crepeomerpruueckue 3a1aum,
MIPOCTPAHCTBE. CBSI3aHHBIE C 00BEMOM Iapa
COOTHOIICHUS MEXKITY U TUIOIAa b0 chepbl. MoaenupoBaTh peanbHbIe
TUTOIASIMH CUTYaIlMU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
MOBEPXHOCTEH, MTOCTPOCHHBIE MOJICITH
00BEMaMH [TOI06HBIX C UCIOJIb30BAHUEM N€OMETPUYECKUX MTOHSITHHA.
TN
AKTyanu3upoBaTh (aKThl U METOJIbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOIUTH
AQHAJIOTHH.
Pemath crepeoMeTprueckue 3a1adm,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB U
MTOBEPXHOCTEH TTOIOOHBIX TEI
B IIPOCTPAHCTBE.
MonenupoBaTh peaabHbIe CUTYAI[UU Ha S3bIKE
Te€OMETPUH, UCCIIEIOBATh MOCTPOSHHBIC MOJIEIH
C MCIOJTb30BaHUEM T€OMETPHUYECKIX TTOHSATHI
Bektopsl 10 BexkTop Ha mmockoctu AKTyanu3upoBaTh (aKThl U METOIbI
u 1 B IPOCTPAHCTEE. IUTAHUMETPUH, PEIICBAHTHBIE TEME, IIPOBOIUTH
KOOp/IMHAT CrioskeHUe AHAJIOTHH.

bl B




MIPOCTpaHC
TBE

Y BBIYMTAaHUE BEKTOPOB.
VYMHOXKEHNE

BEKTOpa Ha YUCJIO.
Paznoxenune

BEKTOpA MO TPEM
HEKOMILIAHAPHBIM
BekTopaM. IIpaBuio
napajuleaenumnesa.

Pemenne 3amau,
CBS3aHHBIX

C IPUMEHEHUEM IIPaBUII
JICHCTBUN C BEKTOPAMH.

IIpssmoyronbHas
CUCTEMA KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsi

BekTopa. [Ipocreiimme
3a7]a4M B KOOpJIMHATAaX.
Yron mexny
BekTOpaMu. CkasnsipHOe
MIPOU3BEJECHUE
BEKTOPOB.

Brruncnenue YTrJIoB
MCKAY NPAMBIMHA U
IJIOCKOCTAMM.

Koopaunarno-
BEKTOPHBIN METOJT

IIPU PEIICHUH
F€OMETPUUYECKUX 3a7a4

OnepupoBatrhb OHATHEM BEKTOP B
IIPOCTPAHCTBE.

dopMyIHpoBaTh MPABUIIO Mapaljiesienumneaa
IPU CJI0KEHUHN BEKTOPOB.

CKHaI[bIB aTh, BBIYUTATh BCKTOPHI,

YMHOXaTbh BEKTOp Ha yucio. M3y4yars
OCHOBHBIE CBOMCTBA 3TUX OIEPALIHil.

JlaBaTh ompeneneHue npsiMOyroJbHON CUCTEMBbI
KOOpMHAT B IIPOCTPAHCTBE. BhIpa3uTh
KOOPJIMHATHI BEKTOPA Yepe3 KOOPAUHATHI €r0
KOHIIOB.

BLIBO,Z[I/ITB, HUCIIOJIB30BAaThb (I)OpMy.Hy JJINHBI
BCKTOpAa U PACCTOAHUA MCKAY TOUKAMMH.

BoipaxkaTh ckaisipHOe NPOU3BEICHUE BEKTOPOB
gyepe3 UX KOOPAUHATHI, BEIUUCIIAT YIOJ MEXIY
JBYMs

BEKTOpPaMU, JBYMsI IPSIMBIMH.
Haxoauthb yros Mmexay npsamoit

U IIJIOCKOCTBIO, YTOJI MCIKAY ABYMH
IIJIOCKOCTAMH aHAJTUTUYCCKUMH MCTOAaMU.

BriBouTh, UCTIONB30BaTh HOpPMYITY

PaCCTOAHHNA OT TOUKHU A0 IIIOCKOCTHU

[MosTopen | 7 OCHOBHBIE (PUTYPBI, Pelnarh nmpocTeiime 3a1a4n Ha HAXOKIEHUE
ue, (akThI, TEOPEMBI Kypca | IJIMH M YIJIOB B TEOMETPHUECKHX (PUrypax,
06o0menn MTAHUMETPHH. 3aj1a4n npuMeHsTh Teopemy [Tugaropa, Teopemsl
cn TUTAHUMETPHH 1 CHHYCOB U KOCMHYCOB. HaxoauTs miomaims
CUCTEMATH METOJIBI UX MHOTOYTONBHUKA, KPYT4.
3aIus
AT PCIICHHU. Pacnio3HaBarh 1o i00HbIe (PUTYpHI, HAXOIAUTH
OcHOBHBIE (DUTYPEI, OTHOLIEHUS [UTHH
(bakThl, TEOpEMBI Kypca ¥ IuToma et
CTEpEOMETpUH. 3afaun
Hcnonb30BaTh NpH pEIEHHH
CTEPEOMETPHH U
CTEPEOMETPHUECKHX 33714 (AaKThI U METOIbI
METO/IBI UX PELIECHUS
IUIaHUMETPHH
OBILEE 34
KOJIMYECTB
0 YACOB 110

IMPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIIACC

Nen/m HamMeHoBaHMe pa3/iesioB U TeM IPOrpaMMbl

KoaunuecTBO 4acoB

KonTpoibH

Bcero ble padoThI
1 Tena BpaieHus 12
2 OO0BEMEI Tel 5 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3aIIMs 3HAHUH 7 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3




IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Jara
Ne ' uwzyuenmsn Kour-
Tema ypoka
n/n BO
Ilnan  ®akr 1acos
Tema 1. Tenna Bpamenus (12 yacon)
1 [{unuaapuyeckas MoBEpXHOCTb, 00pa3yroIIyue HUIHHIPHUECKON 1
' MOBEPXHOCTH, OCh IIMIIMHIPUYECKOI MOBEPXHOCTH
) [wmHAp: OCHOBaHUS M OOKOBAs MOBEPXHOCTH, 00pa3yromas u 1
' 0Cb; TUIOIIAb OOKOBOH U TIOJTHOH MOBEPXHOCTH
N3o0paxenne NUIMHAPA HA TII0CKOCTH. Pa3BépTka numunapa.
3. Ceuenus mumHApa (II0CKOCTHIO, MapaJljIeIbHON UTn 1
NEePIEHANKYIISIPHON OCH LMJIMHIPA).
4 Konunyeckas moBepXHOCTb, 00pa3yromire KOHHYECKOM 1
' MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH
5. Konyc: ocHOBaHue 1 BepmnHa, 00pa3yromas ¥ OCh; TIOMIA1b 1
OOKOBOH U MMOJIHOW TOBEPXHOCTH
5 VYceu€nHblil KOHYC: 00pa3yrolue U BHICOTA; OCHOBAHUS U 1
' OOKOBast MOBEPXHOCTH
N300pakeHne KoHyca Ha IiockocT. Pa3BépTka KoHyca.
7. CeueHus KoHYyca (IIOCKOCTBIO, MapauIeIbHON OCHOBAHUIO, U 1
IUIOCKOCTBIO, MPOXO/IAIIEH uepe3 BEpIINHY)
8. Cdepa u map: ueHTp, paanyc, AMaMeTp; MIoa b HOBEPXHOCTH 1
cdepsl
9 B3anmMHoe pacronoxenne cepsl U TNIOCKOCTH; KacaTellbHas 1
' IUIOCKOCTB K cdepe; miouanb chepsl
10. N300paxkenue cdepsl, mapa Ha miockocTH. CedeHus 1mapa.
11. Kom0Ounanust Ten BpaieHus 1 MHOTOTpaHHUKOB 1
12 MHororpaHHuUK, OTIMCaHHbIN 0K0JI0 cepbl; chepa, BIUCAHHAS B 1
' MHOTOTPAaHHHK HJIM B TEJIO BpAIICHUS
Tema 2. O6bémbl Tea (5 yacoB)
13. [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TeEIl.
14. O0béM nUIMHIpa, KOHYCa 1
15. O0BEM mrapa u Tomaas chepsl
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY 1
' TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEI
17 KonTpoasHnas padora 1 mo remam "Tesa Bpamenus' u 1

"Oo0neMbI TEa"

Tema 3. BekTopbl H KoopauHaThI B ipocTpaHcTBe (10 yacoB)




AHaJIN3 KOHTPOJIBHON paboTHI.

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1
19. CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB
20. YMHOXEHHE BEKTOpa Ha YHCIIO 1
21 PasnoxeHne BeKTopa 1o TpéM HEKOMITJIAaHAPHBIM BEKTOpaM. 1
' [MpaBuio mapasuienenure/a
99 Pemenue 3aa4, cBI3aHHBIX C IPUMEHEHUEM MTPAaBHII ACHCTBHIA C 1
' BEKTOpaMuU
93 KoopamHaTHO-BEKTOPHBIN METO/I TP PEIICHUN T€OMETPUUECKUX 1
' 3amau
24 [TpsitMmoyToNBbHASI cHCTEMa KOOPAMHAT B IPOCTPAHCTBE. 1
' Koopaunarsl Bextopa. [Ipocreitme 3agaun B KOOpAUHATAX
25. Yron mexay Bekropamu. CKalsipHOE MPOU3BEACHNE BEKTOPOB.
26. Berancnenue yrioB MeKIy MPSMBIMU U TUIOCKOCTSIMH
97 KonTpoabHasi padora 2 o teme '""BekTopbl H KOOPAUHATHI B 1
' npocrpancrse"
Tema 4. IloBTOpeHHne, 00001IEHHE, CHCTEMATH3AMS 3HAHU (7 YacoB)
AHaM3 KOHTPOJIBHOUN paboTHI.
28. [ToBTOpeHue, 0600meHue u cucremaTu3anus 3Hanuid. OcHoBHbIE = 1
¢burypsl, pakThl, TEOPEMBI Kypca MIIaHUMETPHH.
29 [ToBTOpenue, 06061IeHNe U cucTeMaTH3alus 3HaHui. OCHOBHBIE 1
' burypsl, pakThl, TEOPEMBI Kypca MIaHUMETPUH.
30 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3allMsl 3HAHUN. 3a/1auun 1
' TUTAHUMETPUH U METOJIbI UX PEIICHHUS.
31 [ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3allMsl 3HAHUN. 3a/1auun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUS.
32. Hrorosasi kKoHTpOJILHAsI paboTa 1
AHaan3 KOHTPOJIbHOHN paboThI.
33. [ToBTOpeHme, 0000mEeHne U cucTeMaTH3aus 3HaHuid. OCHOBHBIE = 1
burypsl, paKThl, TEOPEMBI Kypca CTEPEOMETPHUH.
34. [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPUAJIBI JJISI YAEHUKA

['eometpus, 10-11 xnaccbl. YueOHUK 17151 00111€00pa30BaTENbHBIX YUPEKICHUH:
6a30BbIi 1 poduIbHBI ypoBHH. ATaHacsH JI.C., byty3os B.®., Kagomies C.b. u

npyrue. U3natensctBo «Ilpocsemienue».,2016

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

- 3uB b.I'. 'eomeTtpus: Jlunaktuueckue marepuansl ais 11 knacca/ b.I'. 3us, B.M.
Meiinep. — M.: IIpocsemenue, 2020

-3uB b. I'. 3agauu no reometpun aist /—11 kmaccos/

-lllapeirun U.®., I'ony6es B.U. dakynsraTuBHBIN Kypc mo maremaruke (10kmacc). —
M.: IIpocBemenue, 2009.

-lllapeirun U.®., I'ony6es B.U. dakynsraTuBHBIN Kypc mo maremaruke (11kmacc). —

M.: IIpocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. bubmoreka [IOK

http://interneturok.ru/

3. https://www.yaklass.ru/p
4.http://urokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/
8.http://www.openclass.ru/
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