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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO ypOBHS IJIA
ooyuatomuxcs 11 kmacca  paspaboraHa Ha  ocHoBe — DemepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T'€OMETPUU B HAIPaBICHUH JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUallluXcsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOro ObITusA, (opMma
OTPaKEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOIO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0OHM NMEIOT BO3MOXKHOCTh H3YUUTh T€OMETPHI0 OoJiee TITyOOoKo, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsrOTCS:

o (opmHpoBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUIUM MHUPOM;

e (opmupoBaHHUe MPEICTaBICHHUS O MHOTOTPaHHUKAX U TeJlaX BpalllEHUs KaK
O BOKHEHIIMX MATEeMAaTUYECKUX MOJAEISX, MO3BOJSIONINX OMHUCHIBATH M H3ydaTh
pa3HbIC SABICHUS OKPYKAIOIIEr0 MUPA,

e (opmHpoBaHME YMEHHs paclo3HaBaThb Ha YEpPTEKax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJa BPAIICHHUS;

e OBJIAJICHUE METOJAMH PEHICHUS 3a/1ad Ha MOCTPOCHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmmpoBaHME YMEHHsS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  ANTOPUTMAaMHU  pELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHWE YMEHHS MPOBOIUTH HECIOXKHBIC JOKAa3aTEeNbHbIC PACCYKICHHS B
XO/JI€ pelIeHHsI CTePEOMETPHUECKUX 3a7a4 ¥ 33/1a4 C MPAKTUIECKUM COJICpKAHUEM;

e pa3BUTHME  MHTEUIEKTyaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEM
oOyJaromuxcs, MO03HABAaTEIbHON AaKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIJICHUS;



e (opmupoBaHue (YHKIIMOHATBHOW  TPaMOTHOCTH,  PEJIECBAaHTHOMN
TEOMETPUU: YMEHHE paCIlO3HaBaThb IPOSBICHUS TIE€OMETPUYECKUX TOHATHM,
O00BEKTOB ¥ 3aKOHOMEPHOCTEH B pPEANIbHBIX KU3HEHHBIX CUTYAIUSIX U TIPU U3yYCHUH
JIPYTUX YYEOHBIX NPEIMETOB, IMPOSIBICHHS 3aBHUCHUMOCTEM M 3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUW ammapaTr s peleHus MpPaKTUKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pe3yJIbTaTHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJI€ €r0 U3YUYEHHU 3a7a4, PEIIAeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJIbHEHUILIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPHUH ITPOBOAUTCA 3a CUET PELICHUS 3a7a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJEPIKAHMS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst IpOYHbIe MHOKECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuyenue reometpun otBoAuTCs 1 yac B Henemto B 11 kinacce - 33 yueOHbIX
yaca.



COAEPKXAHUE YYEBHOI' O KYPCA

11 KJIACC

Tesia Bpalmenus

[Hunuaapuyeckast MTOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh ILIWIMHIPUYECKON TMOBEpXHOCTH. [{unuHAp: OCHOBaHHS U
OOKOBasi TMOBEPXHOCThb, OOpasyrolmias M OCh, IUIOMaAb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00Opa3yrolias
Y OCh; TUTOIIATb OOKOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIHe
U BBICOTA; OCHOBAHMsI U OOKOBAsl IOBEPXHOCTb.

Cdepa m map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEpBhl.
B3auMHoe pacnionoxeHue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI0IA/1b CEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPSIMOYTOJIBHOTO Mapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1miomab chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

CeueHus Mz pa (MapajuieabHO U MEPIEHIMKYIISIPHO OCH), CEUEHHSI KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mII0CKOCTH U B IpocTpaHcTBe. ClI0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4Kciio. Pa3noxkeHrne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemeHwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTropamu. lIpsMoyroneHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToJ Mexay Bekropamu. CKalsipHOE IMPOU3BEIECHHUE BEKTOPOB.
Boluncienre yrioB Mexay IpsIMbIMH U IUIOCKOCTAMH. KoopAuMHATHO-BEKTOPHBIN
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpaxAaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUINCKOW MaTEMAaTUKH, [IEHHOCTHBIM OTHOLIECHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTH4YECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 3J0pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPYU 3aHATUAX CIIOPTUBHO-0310POBUTENBHOMN NEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC KWU3HEHHBIC TLIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO HAKOJOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS peIIeHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«MaremaTuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUusMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OCtiCMBUAMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBISBJIITH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIICHUN MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTIpeJICICHNS TTOHATHN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAHMS JIJIs1 0000IICHHS M CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHPOBATH M MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e BBISBJSITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
pOTUBOpEYHs B (paKTax, MaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX; IMpEAJIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHNIA;

e Jle7IaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;



e MPOBOAWTH  CAMOCTOATEIHLHO  JOKA3aTEeNbCTBA  MaTEeMaTHYECKUX
YTBEPKICHUA (MpsMbIE W OT TPOTHBHOTO), BBICTPAWBATh AapTyMEHTAITUIO,
MPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IHI,

e BBIOMpATH CMOCOO pelIeHus Y4eOHOHM 3ajadyu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PELICHHS, BHIOMpPATh Ha00JIee MOAXOASIINN C YIETOM CaMOCTOATEIHHO
BEIJICIICHHBIX KPUTEPHUCB).

Ba3oBhlIe ucciienoBarejbLCKHe J1eCTBUA:

e HCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEMIOBATEIbCKHI HHCTPYMEHT TO3HAHWS,
dbopMynmupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  TMPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (hOpMHUPOBATH THUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UITAIO, MHCHHC,

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCHMOCTEH MEXKTy OOBEKTaMu, SBICHUSMU,
MIPOIIECCaMU;

e CaMOCTOSITEILHO (DOPMYIHPOBATH 0OOOIIIEHHS U BBIBOJIBI 11O PE3yJibTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECcCa, a TAKKE BHIIBUTATH
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBIABJIITH JeUIUTH UHPOPMAIIH, TaHHBIX, HEOOXOIMMBIX ISl OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

e BBIOMpaTh HWHPOPMAINMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHANMM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWH(POPMAIIHIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

e CTPYKTYypHUPOBATh UHPOPMAIIUIO, IPEICTABIATH €€ B Pa3IMYHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTE  WH(MOpMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvbhvle KOMMyHUKamueHwvle Oelicmeus, 00ecneuusarom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U (DOPMYITUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBUSIMH
U IeIsIMH OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUs 3a/aud,
KOMMEHTHUPOBATh TIOJYICHHBIN PE3yJIbTAT;



e B X0J€ 00CYX/I€HHUA 33]]JaBaTh BOIPOCHI 10 CYIIECTBY 0OCY>KIaEMON TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOUCK
pEILIEHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuajora, oOHapyXUBaTh PA3IMUUE M CXOACTBO IMO3UIUI; B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

e MpPEACTaBIATh  pE3yJdbTaThl  pEIICHHA  3aJadd,  OKCIEPHMEHTA,
UCCIICIOBaHMSI, MPOEKTA; CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

e MOHMMAThb M  MCHOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
WHAMBUAYAJIbHON pal0OThl TpH pelieHHH Y4YeOHbIX 3aJay; MPUHUMATH LEThb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHOM padoTHI,
pacnpenensaTb BUIbl paboT, JHOroBapuBaThCs, 00CYXKJaTh MPOLECC U Pe3ysbTar
paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

e Y4acTBOBATh B IPYIIOBHIX (hopmax paboTel (00CykneHHs, 0OMEH MHEHHU,
«MO3TOBBIC IITYPMBI» M UHBIEC); BHIIIOJHATH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBHS C JPYTMMH WICHAMH KOMaH Ibl; OIEHUBATh KAY€CTBO CBOETO BKJIA/1a
B O0mMHA NPOAYKT 1O KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YyYaCTHHUKAMHU
B3aMMOJECHCTBHUSL.

3) Vuusepcanvnvie  pecynamuenwvie  Oelicmaus, obecneyusarom
GopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusamnus:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHHUS 3a7a4l, BBIOUPATH CIIOCO0
pelIeHHs C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIBb:

e BJIAJICTh HAaBBIKAMHU IIO3HABATEJILHOM peQEeKCUH KaK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a4auu;

e MpPEABUIETH TPYAHOCTH, KOTOPbI€ MOTYT BO3HHMKHYTh MpPU PELICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHSTH
MPUYHUHBI TOCTUKEHUS WIM HEJOCTUXKEHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

OnepupoBaTh MNOHATUSIMHU: LUJIUHAPUYECKAs MOBEPXHOCTh, 0O0pa3yroliue
IMHIPUYECKON TOBEPXHOCTH; IMIMH/IP; KOHMUECKast TOBEPXHOCTH, 00pa3yrolne
KOHUYECKOU MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIIUCAHHBIN B CPEpy 1 ONUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAAIMHU MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TE.

N300paxkarb u3ydaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJalOT.

[TpumeHsTh paBuIiIO NMapavieaenunesaa.

OnepupoBaTh NOHATUSIMU: JE€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJI MEXIY
BEKTOpPaMH, CKAIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, PACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTprueckue (HakThl 7151 pELICHHS] CTEPEOMETPUUYECKUX 3a/1aY,
MPEANoJaraloX HECKOIbKO I1aroB peleHusl, €CJIM YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.



Pemwate mpocrelmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaM, NPUMEHSIS
M3BECTHBIE METOBI ITPU PELICHUHN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh IONY4YEHHBIE 3HAHUS HaA IPAKTHUKE: aHAIM3UPOBATHh PEaJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTE€MaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh PEAIbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBAaTh IOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 T 12
©1d Bpatieni https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 1
OObemer Tex > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o6odIIEHNE, 6 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 33 3 0

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
Cdepa u map: ueHTp, paaunyc,
1 JIMAMETP; TUIOIIAIb MOBEPXHOCTH 1 bubmmorexa [IOK
https://m.eds00.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl u

5 IJIOCKOCTH; KacaTelbHas 1 bubnnoreka [JOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepsl

3 N300paxkenue coepsl, mapa Ha 1 bubnnorexka [JOK
iockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnuotexa [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[UIMHIPUYECKON TTOBEPXHOCTH
[{unuHIp: ocCHOBaHMS U OOKOBAs

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuorexa [JOK
IUIOINAaAb OOKOBOM M HOJIHOM https://m.edso0.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mummHIpa Ha

6 miockocTH. Pa3BépTka mumuHIpa. 1 bubnmoreka [JOK

Ceuenus nunuHApa (MIIOCKOCTHIO,
napasulebHON WIn

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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https://m.edsoo.ru/6054b8c1
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NEPIEHIUKYIISIPHON OCU
AJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTHU, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 0Ch; IJIOMAIb bubmorexa HOK

. . https://m.edso00.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi’H;I u goxzf;: bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MIOBEPXHOCTh
H3o006paxeHne konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTHIO, bubmuorexa [JOK
napajuieJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOASILIEN Yepe3
BEPILUHY)

1 KomOuHarums ten BpaieHus u bubnnorexka [JOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OUCaHHBIN OKOJIO

12 cthepsr; chepa, BIucaHHaS B bubnuotexa [JOK
MHOT'OI'PaHHUK WIIHA B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsitne 06 06pEMe. OCHOBHBIE bubnmoreka [JOK
CBOIcTBa 0OBEMOB TN https://m.edso0.ru/26a03fb7

14 O0BEM IuIMHIpa, KOHYyCa bubnnorexa [IOK

https://m.edso00.ru/5513d87b
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bubmuorexa [JOK

15 OOBEM mapa 1 nomans Chepe! https://m.edso00.ru/d189bde2
[TonoOHEBIE TENIa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXTY IUIOIIAISIMU bubnmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0.ru/810cfleb
IMOAOOHBIX TEN
17 KonTtponbsHas pabora mo Temam bubnnorexa [HOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
Bekrop Ha m10CKOCTH U B bubnuoreka [IOK
18
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C bubmuoreka [JOK
JIOICITHC H BIHUTAMHE BEKTOPOB https://m.edso00.ru/23f4f089
20 v bubmuorexa [JOK
MHOZEHHIE BeiTopa Ha HHeno https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa o Tpé
21 FIOMCIHE BEKTOPA TO TPeM bubmuorexa [JOK
HEROMILITATAPHBIM BEKTOPAM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemenne 3am1ad, CBSI3aHHBIX C
29 A - bubmuorexa [JOK
TPHMCHCHHCM TPaBHil ACHC ¢ https://m.edso00.ru/5a827900
BEKTOpaMHU
K THO-BEKTOPHBIA METO
’s oopAuHa P . A Bu6morexa [IOK
TTPH PCIIICHHH TCOMCTPHHICCKH https://m.edsoo.ru/d3alfe30
3a/1a4
IIpssMmoyronbHas cucrtema
B IMPOCTPAHCTBE.
KOOpAWHAT B HpOCTp bubnuorexa [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3a1aun B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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Yrois Mexay BEKTOPaMH.

25 CxkanspHoe NMpON3BEICHHE bubmmorexa [JOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brerunciienue yriioB Mexay bubnnoreka HOK
IIPSMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa LHOK

. https://m.edsoo0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHHME, 0000IICHUE 1

29 cUcTEeMaTU3alus 3HaHUM. bubnnorexka [HOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE 1

30 CUCTEMAaTH3alysl 3HaHUH. 3a1aun bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenwue, 0600IIEHNE 1

31 CHUCTeMaTU3alys 3HaHUI. 3a/1a4n bubnuotexa [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK

OcHoBHbI€ GUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPUU

https://m.edsoo.ru/74b2ad91
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bubmuorexa [JOK

33 u 0 1 1
TOTOBA KOHTPOIIbHAA PaboTa https://m.edsoo.ru/ec24dfc2

OBIIEE KOJIMYECTBO YACOB I10 33 3 0
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1. T'eomerpus, 10-11 xmaccewsl/ Atanacsia JI.C., byty3os B.®., Kagomies C.b.
u pyrue, AKimonepHoe obmiectBo «M3mgarenscTBO «IIpocBemienme)

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. 3uB b. I'. I'eomerpus: nunakruueckue marepuansl A 10 kmacca.- M.:
ITpoceenienue,2007

2. B.B. Ilpaconos. 3amaun mo crepeomerpuu: YdeOHOe mocobue. — M.:
MIIHMO,2016
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI
CETU UHTEPHET

«3amgaum mo marematuke» hitp://www.problems.ru

«Ypoku matematuku» http://urokimatematiki.ru

«Pemy EI'D. Marematuka» https://math-ege.sdamgia.ru
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