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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsl OO0YCJOBIIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METAlpPEeIMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4eCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
MPABIIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPUUECKHIX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakKe KauyecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbInUieHHe, (HOopMHUpyeMOe TMpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIEMOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh M ONPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOH M TPYAOBOM JEATEIbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYCCKON JMEATEIBHOCTHA 0 MHOTUM HAIPAaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CrieU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyJaroIIMXCcsl CPEIHEN ITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHUN
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
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MO>KHOCTb M3YYUTh I'€OMETPHUIO OoJjiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJIe¢ PCIICHUS CTEPCOMETPUUYCCKHUX 3a7ad W 3amad ¢
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro W3y4yeHUs 3aJay, pellaeMblXx Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUET pEIUEHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €70 UCXOJHOTO COAEPIKAHMSL.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TI€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IJIOCKOCTU. YTJIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTPOCHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJ MEXAY INPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncieHne 93J€MEHTOB MHOTOIPaHHUKOB: péOpa, AuaroHaliv, yTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IHaMETp; IJIOLIAAb MOBEPXHOCTU C(hEpBHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. OO0BEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocty U B mpocTpaHcTBe. ClIOKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUUA U

OTHbIXa, peryJisipHas busnueckas aKTUBHOCTb); du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuuHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP



Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO IKOJIOTHYCCKOH KYJIBTYPBI, ITOHUMAHUEM BIUSHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOTO  XapakTepa 9SKOJOTHYECKHX Mmpobiem;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMAaHHEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYpOW KaK CpEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO EATEIHHOCTh
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0OVHAIOWUXCA (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX
OOBCKTOB, TOHATHI, OTHOIICHHA MEXIY MOHATHAMH, (OPMYJIUPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpa3OBbIBATh  CYKICHUA:
YTBEPAUTCIIbHbIC W OTPHUIIATCIIBHBIC, CAWHHYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;



e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YECKOTO
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABJIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3aa4H;

e BBIOMpaTh HMHPOPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpHUPOBaTh MHPOPMAIUIO, MPEICTARIATh €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnedusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHBIE HA TIOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pPE3yJbTaThbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh LETh
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyX1€HUs, 0OMEH MHEHHUI,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTUYECKOM 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHA
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;
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e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCJIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEICTBHUS U3 HHUX IPHU PELICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MHUpamMyuaa; mpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernatp 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M IJIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.
12



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTE NpHUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (LWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

13



Bb4ucasTe COOTHOLICHHUS] MEXIY IUIOIMAIASIMHU MOBEPXHOCTEH M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAILCHUSI.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbImonmHAT  OEHCTBUS  CHOXKEHHS BEKTOPOB, BBIYMUTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaat0T.

[TpuMeHATH paBUIIO MapaieenuIea.

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIC
BEKTODBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BENEHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anmaBath IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3aJa4, MPEANoaraloluX HECKOJIbKO 1IaroB PELICHUs], €CJIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiiime reoMeTpuuecKkrde 3ajadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha J0OKa3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TTPH PEIICHNU CTEPEOMETPHUIECKHX 3a/1ad.

[TpuBoaUTH MpUMeEpbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Npupoae Hu
KHU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[TpuMeHsTh TMOJNydeHHBIE 3HAHHUS Ha TMPAKTUKE: aHAJIM3UPOBATH PEabHBIC
CUTyalldd W TIPUMEHATh W3yYeHHBbIC TIOHATHS B TMPOIECCE TOWCKA PEHICHHUS
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, MCCIEA0BaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
PAKTHYECKHE 3a/1a4M, CBI3aHHBIC C HAXOXKCHIUEM I€OMETPUYECKHIX BEITHUNH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeHHI/IISYJIFIpHOCTI) MPSMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpaHHuKu 11 1 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 1
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TET 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauleNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmi0CKOCTb
Ilonstus: MepeCCKaromuecs 1I0CKOCTH,
nepecekaromuecs npsamas 1 rmiIOoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUSA U3 HUX
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TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
HPSMBIX
[TapamienbHOCTb MPSAMBIX U IIJIOCKOCTEN B

13 npoctpascTse: [lapamiensHOCTh IpsMON 1
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuieJIbHbIe MIIOCKOCTH

18 CBolicTBa napajuieIbHbIX INIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TETpa’ap, Kyo,
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napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

32 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE
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OT TOYKHU OO INIOCKOCTH, paCCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHuKyIIsAp ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXIY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj 1
JBYTPaHHOTO yTJia

37 JIByrpaHHbIN yroJi, TMHEHHBIN yroi 1
JBYTPaHHOTO yTJia
[TepnieHANKYIIPHOCTD MIOCKOCTEH:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH IBYX 1
IJIOCKOCTEN

41 Teopema o Tpéx nepneHaANKyIsIpax 1

42 Teopema o TpEX mepreHANKYIIApax 1

43 Teopema o Tpéx nepneHaANKyIsIpax 1

44 KonTponbHas pabora o Temam 1
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"TleprieHIUKYISIPHOCTD MPSIMBIX U
mrockocTe" u "Yiibl MeXAy NPSAMBIMU U
IJI0CKOCTSIMU"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHHUKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBAs U TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenunen, IpSIMOYTOIbHBIHI
napajuleJienuIes U €ro CBoMcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABUIIbHAS U
yceu€HHasi TUpaMuIa

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
IPAaBWIbHBIN TeTpa3ip; KyO
[IpencraBienne o NpaBUIbHBIX
MHOTOT'paHHHUKAX: OKTadp, JOJACKadIp U
UKOCAdIP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, MPSAMOM, TNIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
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napauiejicnmicaax, rmpaBUJIbHbIX

MHOTOTpaHHHUKaX
59 Brrurcnenue 31eMeHTOB MHOTOTPAaHHUKOB: 1
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTU IPSIMON MPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [onsarue 06 0O6vEMeE 1
57 O0BEM UpaMuIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KonTponbhas padota no teme "OObEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITHS
65 sHanuid. [ToctpoeHne cedenuii B 1

MHOTI'OI'paHHUKE
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66

67

[ToBTOpEeHUE, 0600IICHNE CHCTEeMATH3AIIHS
3HaHUW. BeIuKClIeHUE PaCCTOSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH /10 IPSIMOH, OT
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIIHBAIOIIUMUCS PSIMBIMU

Wrorosas KoHTpOJbHAS paboTa

68

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPEIIUBAOIIUMHUCS TIPSIMBIMHU, MEXKTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CEpHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM ITOBEPXHOCTHU
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Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXy TTOIIAASIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas padora no Temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB
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20

YMHOKEHUE BEKTOPA HA YUCIIO

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiejenunea

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHatel BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METO MIPH
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbhas pabota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3Hanuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpenue, 00o0IIEHNE U
CHCTeMaTH3alus 3HaHUH. 3a1a4n
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IUIAaHUMETPHUU U MCTOABI UX PCUICHHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3aIusl 3HAaHUIA. 3a1a4n 1
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpEHME, 06061ueHI:Ie " 1
CUCTEMAaTH3aIMsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

- JI.C. Artanacss, B.®. byry3oB u np. ['eomerpusi. Yuebnuk mana 10-11 kmaccoB
00111e00pa3oBaTeIbHBIX YUPEKACHUI/ 0a30BbId U TPOGMIbHBIN ypoBHW/. M.:
[Ipocsemenune, 2020 roxaa.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

- JI.C. Artanacsan, B.®. byry3oB u ap. 'eomerpus. YueOuuk st 10-11 kmaccoB
0011e00pa3oBaTeNbHBIX YUPEKACHUIM/ 0a30BbId U MNPOPMIbHBINA ypoBHU/. M.:
[Ipoceemenne, 2020 roaa.

- b.I. 3us. TI'eomerpusa: Jupaxktnueckme Marepuansl mia 11 kmacca. M.:

[Ipocsemenne, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- GenepanbHbIid IEHTP UHPOPMAITMOHHO-00pA30BaTEIBLHBIX PECYPCOB
(®LIUOP), http://eor.edu.ru/.

- Enunas komnekuus uudpoBbix 00pa3oBaresibHbIX pecypcoB (Ennnas komnekuus
LIOP), http://school-ollection.edu.ru/.

- Uudpopmarnmonnas cuctema "EquHoe 0KHO J0CTyIA K 00pa30BaTeIbHBIM
pecypcam" (MC "Emunoe oxno"), http://window.edu.ru/.

- ®epepanpHbIi IOpTan "Poccuiickoe oopazoBanue", hitp://www.edu.ru/.
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