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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO ypOBHS IJIs
oOyuatomuxcs 11 kmaccoB  paspaborana Ha  ocHoBe — DemepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00ecrieYrBacT OBJIACHUE KITFOYEBBIMU KOMIICTCHIIUSMU,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HHUs IPYTrUX Y4EOHbIX NUCUUIUIMH. PazButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCsl OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanusi  jAeiicTBuTenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4epe3  obOecreyeHHEe  BO3MOXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TeoMeTpuu Ha ©0a30BOM ypOBHE TWIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTibkeHne 1ed  OCBOCHHS TMPOrpaMMbl  00ECTIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BOM ypoBHE B 11 Kilaccax sBISIIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3aj]1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJady Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha wu3ydyenue reomerpuum otBoautcss 1 wac B Hemenmo B 11 kiacce.



COAEPKXAHUE YYEBHOI' O KYPCA

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMmOuHanun Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 11apa u miIomaas chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY TUIONIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClioKeHNEe U BEIYMTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPaBUJI JEUCTBUU € BeKTopamu. IlIpsamoyronpHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CkajsipHOE MPOU3BENIEHHE BEKTOPOB.
Bbluncienre yrioB Mexay IpsIMBIMU U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aAKTUBHOCTb); bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMUS TOCTYIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(epbl UYeTOBEUYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;  NpuUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO U3  HCTOYHWKOB  PA3jJUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3yJbTAaThl  PEIICHMs  3aJayd,  JKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI MPU PEIICHUHN YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykaeHHs, 0OMEH MHEHUI,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIECHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnss MaTEMAaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKAas  IOBEPXHOCTb,
oOpa3ymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSCHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3aMMHOE pacnoio;KeHUe Cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE ILAPOBOTO CJIOS,, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Berancnsate 00BEMBI M IUIOMIA[M  TOBEPXHOCTEM TeN  BpallleHUs,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy WU
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbIMHCHsATE COOTHOLIEHUSI MEXIY TUIOMAIAIMU TOBEPXHOCTEH M 00bEMaMu
MOJ00HBIX TE.

N3o00paxaTh u3yyaeMmble (PUIypbl OT PYKH U C MPUMEHEHHEM HPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YEpTEXax U
pPUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BbImOnHATE  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

IIpuMeHATh ITpaBUIIO HapasulesienuIeaa.

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAy
BEKTOPAMHU, CKAJIIPHOE MTPOM3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIaHAPHbBIE
BEKTODBI.



HaxoauTs cyMMy BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJSIpHOE TMPOW3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[lpumensTs TeoMeTpuyeckue QaxKThl Il PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIbKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilmme reoMeTpudeckre 3aqadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaun Ha JOKa3aTelbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HAX0XkJICHHWE TeOMETPHUUECKUX BETUYHH 10 00pa3iiaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[TpuBOUTH TpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd U TPUMEHATh M3y4YCHHbIC TMOHATUS B IMPOLECCE IOMCKA PELICHUS
MaTeMaTHYecKu C(HOpPMYIHpPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Tena BpamieHus

O0BEMBI TEN

12

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

BGKTOpH " KOOPAWHATHI B IPOCTPAHCTBC

[ToBTOpenue, o6o0IIEHNE,
cUCTEMaTH3aInsI 3HaHUHN

10

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34



https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

11 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
aTa uu(posBbie
Ne n/m Tema ypoka KonTposabHubie A p
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI
pecypcsbl
https://uchi.ru/
Cdepa 1 map: 1eH AIHYC, THAMETD: https://education.yandex.ru/
1 p p: LICHTP, paruyc, P 1 0 https://edu. 1sept.ru/
MIOMAATE OBEPXHOCTH CepE! https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
B3anmHoe pacnionokenue cepsl u https://education.yandex.ru/
2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K 1 0 https://edu.1sept.ru/
C(I)epe; [UIOIAb c(bep],} https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
Nzobpaxenue cdepsl, mapa Ha MIOCKOCTH https://education.yandex.ru/
3 C p PP, THap ' 1 0 https://edu.1sept.ru/
CHCHIA Iapa https://edu.skysmart.ru/
https://resh.edu.ru/
[{unuHapryeckas MOBEPXHOCTb, htt s://uchl.ru-/
R — https://education.yandex.ru/
4 pasy P . 1 0 https://edu.1sept.ru/
MOBEPXHOCTH, OCh IIMIIUHIPUYECKON https://edu.skysmart.ru/
TOBEPXHOCTH https://resh.edu.ru/
. https://uchi.ru/
Hunuaap: ocHOBaHUS B OOKOBast :
5 [MIOBEPXHOCTH, 00pa3 asi ¥ OCh; IUIOIIAIb 1 0 https:/feducation.yandex.ru/
p p . ’ pv yrott ’ ta https://edu.1sept.ru/
OKOBOM U ITIOJTHOU HOBerHOCTI/I https://edu.skvsmart.ru/



https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/

N3o0pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nununapa. CedeHus MUIMHIPA

https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

6 . https://edu.1sept.ru/
(TUTOCKOCTHIO, MapauIeIbHON UITH https://edu.skysmart.ru/
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA) https://resh.edu.ru/

https://uchi.ru/
Konungeckasi TOBEpXHOCTh, 00pa3yroIiue https://education.yandex.ru/

7 KOHHYECKOW ITOBEPXHOCTHU, OCh M BEPIINHA https://edu.1sept.ru/

KOHUYECKOW TOBEPXHOCTHU https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

KoHnyc: ocHOBaHME U BEpIINHA, https://education.yandex.ru/

8 o0pa3yrolas 1 ocb; IJI0MAaAb OOKOBOM U https://edu.1sept.ru/
MOJIHOM MTOBEPXHOCTHU https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/
VY ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTA; ttps:/fecucation.yandex.ru/

9 ’ https://edu.1sept.ru/
OCHOBAHHUA U 6OKOBa$[ HOBerHOCTI) https://edu.skvsmart.ru/

https://resh.edu.ru/
N300paxeHne KOHyca Ha TIOCKOCTH. MIM
PasBépTKa KoHyca, CeueHus KOHyca https://education.yandex.ru/

10 . https://edu.1sept.ru/
(TTOCKOCTHIO, TTapaJIeIbHOW OCHOBAHUIO, U https://edu.skysmart.ru/
TIOCKOCTBIO, POXO/SIIEH Yepe3 BEPIINHY) hitps://resh.edu.ru/

https://uchi.ru/
KoMOHHALWIS Tel BpaIIeHHs 1 https://education.yandex.ru/
11 https://edu.1sept.ru/

MHOTI'OIr'paHHUKOB

https://edu.skysmart.ru/
https://resh.edu.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

12

13

MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK UJTU B
TEJIO BpaIlEHUS

TTonsaTtue 00 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TEN

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

14

15

O0BEéM nuIMHIpPa, KOHYCa

O0béM mapa U mIomaab chepbl

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

16

17

[TonoGHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS MEXTY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

KonTponbhas pabota no remam "Tena
BparieHus" u "O0bembl Ten"

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

18

BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

https://uchi.ru/



https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

19

20

CrnokeHne U BEIYUTAHHE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

21

22

Paznoxenune BekTopa 1o Tpém
HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
napasulesenuIena

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHNEM TPaBUJI ACUCTBUH C
BEKTOpaMH

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

23

24

[IpssMoyrosibHas cUCTEMA KOOPAMHAT B
npoctpancTse. KoopauHaThl BEKTOpA.
IIpocreitmue 3aga4un B KOOpAUHATAX

VYron mexny Bekropamu. CKansipHoe
IIPOU3BENIEHNE BEKTOPOB

https://uchi.ru/
https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/
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https://edu.1sept.ru/
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https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/

Brluucnenue yrios Mex1y NpsIMbIMUA U

https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://education.yandex.ru/

25 https://edu.1sept.ru/
TLIOCKOCTAMH https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
KOOpHHATHO-BEKTOPHBIH METO MPH https://education.yandex.ru/
26 p p p https://edu.1sept.ru/
PEIICHUH T€OMETPUYECKUX 3a71a4 https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
KontponbHas paboTa no teme "BekTopsl u hitps://eduication.yandex.ru/
27 P P " P https://edu.1sept.ru/
KOOpZMHATEIL B IIPOCTPAHCTBC https://edu.skysmart.ru/
https://resh.edu.ru/
[ToBTOpenue, o6o0IIeHNE 1 htt s://uchl.ru_/
o https://education.yandex.ru/
CUcTeMaTui3aluda 3HaHUH. OCHOBHI)IC
28 https://edu.1sept.ru/
(burypbi, GaxTsl, TeOpeMBI Kypca https://edu.skysmart.ru/
[TAHUMCTPUH https://resh.edu.ru/
ps: i.
[ToBTOpenue, 06001IeHUE U https://uchi ru_/
o https://education.yandex.ru/
cucteMarusanus 3HaHuil. OCHOBHBIE
29 https://edu.1sept.ru/
(burypbl, GaxThl, TeOpeMBI Kypca https://edu.skysmart.ru/
TTAHAMCTPUH https://resh.edu.ru/
[ToBTOpenwue, 0600IIEHNE 1 https://uchi.ru/
30 cHCTEMaTH3alus 3HaHu. 3amadn https://education.yandex.ru/

IMIIAHUMETPHUU U METOABI NX PCILICHHUA

https://edu.1sept.ru/
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https://edu.skysmart.ru/
https://resh.edu.ru/

[ToBTOpeHnue, 0600IICHNE 1

https://uchi.ru/
https://education.yandex.ru/

31 cucTeMaTu3alus 3HaHi. 3a1aun 1 https://edu.1sept.ru/
IUIAHUMETPUM ¥ METO/BI UX PEIICHUS https://edu.skysmart.ru/
https://resh.edu.ru/
IToBTOpEHME, 0000IICHUE 1 https://uchi.ru/ uchl.ru_/
cucrteMmarusanus 3HaHu. OCHOBHBIE https://education.yandex.ru/
32 1 https://edu.1sept.ru/
(urypei, GakTsl, Teopemsl kypca https://edu.skysmart.ru/
CTCPCOMCTPHH https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
33 Hroroas xouTpoapHas padbora 1 https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
TMoTopeHue, 06o6menHe 1 https://education.yandex.ru/
34 ’ . 1 https://edu.1sept.ru/
CHCTCMATH3AIHA SHAHIH https://edu.skysmart.ru/
https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpus / Mepansak A.I'., Homuposckuii /I.A., [Tonskos B.M.;
non penakuueit [Tononsckoro B.E, OOmiecTBO ¢ orpannueHHON
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunonepnoe
obmectBo «M3naTenscTBO «IIpocBeienne»

* Maremaruka. 'eomerpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit 1. A.,
[Tononckuii B.b., SAxup M.C.; nox penakmueii [Togonsckoro B.E., O6mecTBo ¢
OrpaHUYEHHON O0TBETCTBEHHOCThIO M3naTensckuil ieHTp «BEHTAHA-I'PA®Dy;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

Beenure Bapuant

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
BeenureN3yuenue reomerpun 10-11knacc.MeToauyueckue peKoMeHIaIuu K
yueOHuky.C.M.Caaxksia,B.®.byTy30B.

Junaktuueckue marepuainsl b.I'.3uBnannbie

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

BeeauTe https://uchi.ru/

https://education.yandex.ru/ https://edu.1lsept.ru/

https://edu.skysmart.ru/



https://resh.edu.ru/

JaHHBIC
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