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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, MPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONM 3HAYMMOCTBIO METAalpeIMETHBIX U
MPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUM JUYHOCTHOIO
pa3BuTUa oOydaronmxcsi, GopMupoBaHUs (PYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOIO0 M HUICANBHOT0, XapaKTEpe OTpPaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOT0 MOJIETUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaiid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS U aKTHUBHOIO
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npeoOpazoBaHusl  JAeWCTBUTEIbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OJAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyalbHa
3amaya (opmMupoBaHUs y 0O0ydYaromuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 6a3oBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cen(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJAOHKEHUS 00pa30BaHHUS
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa mno reoMmeTpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
OoOy4Jaronuxcs CpeHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKoil TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb HM3YYUTh I'€OMETPHUIO OoJee
riyOoKo, €ciii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JAEATEILHOCTH.

JlocTmkeHne 1eMr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHpIMM 3aJadaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHe B 10—11 kjaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMmupoBaHHE MpPENCTaBICHUS O MHOTOTPAaHHMKAX M TelaxX BpallleHUS
KaK 0 BAXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOMIEro MUPA,;

e (dopMupoBaHHE yMEHHs pAclO3HAaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHITHSMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMHU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEP KAHUEM;



e pa3BuUTHE WHTEIJIEKTYaJIbHBIX 151 TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcs, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNeBaHTHOU
IFEOMETPUU: yMEHHUE pACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX Yy4eOHBIX IPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEeHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeNeIEHHBIM 00pa3oM OpraHM30BaHHasi paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JaJbHEUIIEMY HU3yUYEHUIO ITPEIMETA.

[Tpenmourenue oTAAETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4Jalmmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pENIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00Opa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJICPKAHHUS.

OcHOBHBIE cozeprKaTelbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHusD,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensercss HeE TOJbKO MO COAEPKATEIbHBIM JIMHUSAM, HO W IO TOJaM
oOyueHHs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpele€éHHbBIM 10 TojAaM O0ydyeHwus,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJAJEHHE T'E€OMETPUUECCKHUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISJIOCH MOCIIEIOBATENBHO U MOCTYIIATENBHO, C
COOJIIO/ICHUEM NPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydYaloUIUXCs, pacuIupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

[enn u 3amaum y4eOHOro MpeAMETa COOTBETCTBYIOT LIETSM U 3aJadyam
BOCIMTaHUA B 1IKoje. ConepxaHue yueOHOro mpeaMera crnocoOCTBYET Pa3BUTHUIO
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KITIOUEBBIX KOMIIETCHIIMH YYEHUKOB, YyKa3aHHBIX B pabodeid mporpamme
BOCIIUTAHUSI.

Metonpl 0Oy4deHHST W OIICHKM 3HAHWUW YYUTHIBAIOT WHIWNBUIYIbHBIC
OCOOCHHOCTH y4YalllUXCi W  CHOCOOCTBYIOT (DOPMUPOBAHHUIO I[EHHOCTHBIX
OpUEHTAlM’, TPETyCMOTPEHHBIX B paboyeil mporpaMMe BOCITUTAHUS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydyenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a J1Ba rojga ooyuyenusi - 102 y4eOHbIX yaca.



COIAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTted. [lpocTeiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuieIbHBIE W TEPICHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojl  JABYTPAHHOIO  yIJia.
[lepieHAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: TMPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA IIOBEPXHOCTh ITPU3MBL. [Tapannenenurnen, PSMOYTOJIbHBIN
napajuieJienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAaHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMUIA W IPABUJIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHaaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, auaroHaiud, yTJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW THUPAMUJIBI,
TeopeMa O IUlomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KITIACC

Tena Bpamenust

[Munuaapuueckas HOBEPXHOCTH, oOpa3yromue LWIMHAPUYECKON
IOBEPXHOCTH, OChb UWIMHIPUYECKON MoBepxHOCTU. LlumuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3sylolue U BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAIb MOBEPXHOCTU chepHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOuHanmu Tenm BpamieHHus W = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHASIT B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOCTBA 00bEMOB Tel. Teopema 06 00bEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoIaab chephl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMU NOTOOHBIX TEJI.

Ceuenus wmwiMHApa (TApAUIENbHO M NEPHEHAMKYJIPHO OCH), CEUYEHHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJIAIIEE Yepe3 BEPILUHY), CEUCHUS
niapa.

BeKkTOpbl M1 KOOPAUHATHI B IPOCTPAHCTBE



Bekrtop Ha mnockoctu U B nipocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX  C
NpUMEHEHUEM TMpaBWil JACUCTBUH C BekTopamu. lIpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreifmue 3agaun B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Briuncnenne yrioB Mex1y MNPSMBbIMU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I IIPHU PEIICHUU T€OMETPUUYECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MaremMaTnka» XapaKTEepU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YUAIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUKUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aHUMOJCUCTBOBATh C COLUMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUUYECKOM LIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyXIEeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOMsS; UHTEPECOM K
paznuuHbiM  chepam  MpOo(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP



Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4y MaTEMAaTUYECKON HANPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYyphl, TMOHUMAHHUEM BIIWSHHUS
COI[MATTbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMeld Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM U1 pelieHus 3ajaad B
0o0JIaCTH  OKpy’Karomieil cpejpl, IUIAHUPOBAHMS TOCTYIKOB M  OLEHKH HUX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4YelOBEUECKON IeATEebHOCTHU, JTarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENbCKYIO JIEITEIbHOCTh
WHUBUyaJIbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTNEUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCcO8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarwe2o  Mupa,  NpPUMEHeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBU:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpEJICICHUS]  TOHSATUW; YCTAHABIMUBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA Ui OOOOIICHWS W CpaBHEHWS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTh U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPJUTENbHbIC W OTpHULIATENIbHBIC, €IWHUYHBIE, YacCTHbIC U OOIIueE;
YCIIOBHBIE;
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e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEUMsl B (pakTax, AaHHBIX, HAOIIOJCHUSIX W YTBEPKIACHUSAX;
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJIbI C HCIIOJb30BAHUEM 33aKOHOB JIOTMKH, JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MpsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIICHUS U BBIBO/IbI;

e BbIOMpaTh cHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BBHIOMpaTh HauOoyee MOAXOASANMA C Y4YETOM
CaMOCTOSATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIbHO CIJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0OBbEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJILHO (HOPMYIUPOBATH 0OOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUU, TAHHBIX, HEOOXOJUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbBIOMpaTh HWHPOPMAIMIO HW3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TMIPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLECHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
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OO01menue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
XOJy pelleHus 3ajaul, KOMMEHTHUPOBATh IMOTYYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI 110 CYIECTBY O0CYKIAaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB AMaiiora, oOHapyUBaTh pa3jiMyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme GpopMyIUpOoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaTbl  PEIICHHs  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YUETOM 3a/1ay MPE3EHTAUU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIWBUTyJTbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYXKAATh MPOIECC
U pe3ybTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHHs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GdopmuposaHue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AITOPUTM PELIECHUS 3aJlauM, BRIOUPATh CIIOCO0 peleHus
C YU4ETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yibpTaTa peleHus MaTeMaTHYeCKON 3a/1a4u;

IIPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBHUA W3 HUX INPH PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHIUKYIISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBaTh B3auMHOE pacloNOKEHHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yToJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJa; TpalycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKIJIBIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN TapaJijIesienune, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkjIaccu(uKanuy  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKYI[as MIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHHSI CEUSHHH, CTIONIB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBIMOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
AITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAJUTHUYCCKHE METOJbI MPH PEIICHHH
CTaHJApPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, IPHUMEHSS HW3BECTHBbIC AaHAJUTUYECKHE METOJbl NpPU pPEUICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS ~MPSIMBIMH, MEXKIy TMPSIMOH H  IUIOCKOCTBIO, MEXIY

IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.
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Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpuMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKTbl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIOBUS IPUMEHEHU
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE TOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCITIO0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKAass  IMOBEPXHOCTb,
o0Opa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacronoxkeHue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMYJI.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpalllCHUS.
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Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N3o0paxaTh u3ydaemble (PUTYpbl OT PYKM U C TMPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYypax, MPEJCTABICHHYIO Ha YEpTEXKaAX U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO0, O0BACHITh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NIapajuIeIeIUIEAA.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
BEKTOpPAaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIAECHUE, PpACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMUHAT.

[TpumensTh reomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararolUuX HECKOIBKO 1IaroB PEIICHUs], €CJIM YCIOBUS IIPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemwate mpocrelmme reoMeTpuyecKue 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amaum Ha [0OKa3aTelbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAX0XkJIEHWE FeOMETPUUECKUX BEJTUYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMEHSss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaMTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4EeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu CHOPMYITMPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATH pPeabHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.

15



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI Beero KoutpoabHbie IMpakTHyeckue
padoThI padoThI
1 BBenenue B crepeomMeTpuio 10
) IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSMBIX U TJIOCKOCTEH

3 [lepneH MKy AIPHOCTD MPSAMBIX U MJIOCKOCTEHN 12
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KoanuectBo yacoB
Ne ni/m HanmMeHnoBaHMe pa3/1e/ioB U TeM MPOrpaMMbl Beero KouTpoiabHubie IpakTHyeckue
padoThI padoThI

1 Tena Bpaienus 12
2 O0BEMBI TEN 5 1
3 BekTopbl 1 KOOpMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUH 7 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
[
Jl:;n Tema ypoxa Beero Konrtpoabubie IIpakTuyeckue f/llj;:eﬂl/lﬂ :)I;l[()l;izizlfenbnme
padoThI padoThbI pecypenI
OCHOBHbIE MIOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
| npoctpanctBo. [IpaBuia nzoopakeHus | 08.09.23 https://resh.edu.ru/
Ha pUCYHKaX: U300paKeHUs https://www.problems.ru/
TJIOCKOCTEH, MapalieIbHbIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsTus: nepecexaronmecs http://school-
2 IJIOCKOCTH, TEpECEeKarOLINecs npsmMas 1 08.09.23 )
collection.edu.ru/
U TIOCKOCTb
[TonsaTHa: nepecekarommecs

3 IJIOCKOCTH, TEpECEeKaroLINecs npsmas 1 15.09.23 https://www.yaklass.ru/
U TUIOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pakeH1e MHOTOIPaHHUKOB Ha | 15.09.23 https://mathnet.spb.ru/
PHUCYHKaX, Ha MPOEKIIMOHHBIX https://www.problems.ru/
yepTexax
HauanbHble cBefieHHs 0 KyOe U

5 MMUPAMUIE, UX PA3BEPTKU U MOJEIH. 1 22.09.23 https://uchi.ru/
CeueHnst MHOTOTPAaHHUKOB

6 HavanwsHbie cBeeHus 0 KyOe u | 2.09.23 https://resh.edu.ru/

NUpaMHIe, X Pa3BEPTKU U MOJEIIH.

https://www.problems.ru/

18




Ceuenus MHOI'OI'PaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

http://school-
7 IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI 29.09.23 P )
collection.edu.ru/
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
8 IIOCTPOEHHUH CTEPEOMETPUHN: AKCHOMBI 29.09.23 https://www.yaklass.ru/
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
https://mathnet.spb.ru/
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 06.10.23
https://www.problems.ru/
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM
10 MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI 06.10.23 https://uchi.ru/
CTEPEOMETPUU U CIEACTBHS U3 HUX
B3aumMHoe pacronioxeHue IpsMbIX B
1 IIPOCTPAHCTBE: NEpeceKarouecs, 13.10.23 https://resh.edu.ru/
NapajuleIbHbIE U CKPEILUBAIOLIUECS o https://www.problems.ru/
psiMble
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
Poctp http://school-
12 NapajuleJIbHbIC NIPSIMBIE B 13.10.23 .
. collection.edu.ru/
IIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! 20.10.23 https://www.yaklass.ru/
[TapannenpsHOCTb NPSIMON U INIOCKOCTH
14 VYTriabl ¢ cOHaNpaBIE€HHBIMA CTOPOHAMH 20.10.23
VYros MexIy NpsSMbIMU B )
15 AY TP 27.1023  https://uchi.ru/

IIPOCTPAHCTBE
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Yron Mexay npsiMbIMU B https://resh.edu.ru/

16 27.10.23
IIPOCTPAHCTBE https://www.problems.ru/

17 [TapannenbHOCTh MIOCKOCTEH: 09.11.23 http:// s.chool—
napajiebHbIE MIJIOCKOCTH collection.edu.ru/

18 CBoiicTBa napajyyiesbHbIX TUIOCKOCTEH 10.11.23 https://www.yaklass.ru/
n .

19 durypet na maockocr: rerpaap, kG 1103 hs/mathnetspb.rw

P  TEIPASAD, 190, o https://www.problems.ru/

napajuiesienunes

20 [TocTpoenue ceuenunii 17.11.23 https://uchi.ru/

21 [TocTpoenue ceuenuit 17.11.23 https://www.yaklass.ru/
KontponbHas pabora no teme

2 [IpsiMble 1 TIOCKOCTH B 24.11.23
npoctpaHcTBe. [lapamiensHOCTb
MPSAMBIX U IJIOCKOCTER"
IlepnieH IUKyYIAPHOCTD NPSMOU U

23 IIJIOCKOCTH: TIEPIICHIUKYJIIIPHBIE 24.11.23 https://uchi.ru/
IpsIMble B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIE U 01.12.23 https://resh.edu.ru/
HEPIICHINKYIIAPHBIE K IIOCKOCTH o https://www.problems.ru/

)5 [IpsiMbIe mapainienbHble U 01.12.23 http:// s.chool—
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH collection.edu.ru/
IT

26 P H3HE}K HEPTCHATEYAPHOCTH 08.12.23 https://www.yaklass.ru/
MPSIMO U TUIOCKOCTH

7 [Ipu3Hak neprneHIuKyIsIpHOCTH 08.12.23 https://mathnet.spb.ru/
OPSAMOIA U IIIOCKOCTH o https://www.problems.ru/
T "

28 COPEME O TIPAMOT 151223 https://uchi.ru/

MEePIEeHANKYIISPHOMN MIIOCKOCTH
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29 Teopema o npsimoit 15.12.23 https://resh.edu.ru/
NEPIEHIUKYIISIPHOM IJI0CKOCTH https://www.problems.ru/
30 Teopema o l'IpSIMOI\/'IU 2 1223 http:// s.chool—
MEePIEeHANKYIISPHOHN MJIOCKOCTH collection.edu.ru/
[lepnieHIUKYISp U HAKJIOHHBIE:
31 paccTostHuE OT TOYKH JI0 IJIOCKOCTH, 22.12.23 https://www.yaklass.ru/
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[lepnieHIUKyIsIp U HAKJIOHHBIE: https:/mathnet.spb.ru/
32 paccTostHue OT TOYKH JI0 IIIOCKOCTH, 12.01.24
. https://www.problems.ru/
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE!
33 paccTosiHuE OT TOYKH JI0 TJIOCKOCTH, 12.01.24 https://uchi.ru/
paccTosiHue OT IpsIMOM J0 INIOCKOCTH
[leprieHAUKYISIp U HAKJIOHHBIE:
34 paccTostHue OT TOYKHU J0 IIIOCKOCTH, 19.01.24 https://www.yaklass.ru/
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY 19.01.24 https://mathnet.spb.ru/
MPSIMOM M TUIOCKOCTBIO https://www.problems.ru/
36 JByrpaHHELit yroi, MMHEHHbII yrox 26.01.24 https://uchi.ru/
JBYTPaHHOIO yria
37 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil 26.01.24 https://mathnet.spb.ru/
JBYI'PAHHOI'O yIJla https://www.problems.ru/
[lepneHMKyIIPHOCTD MJIOCKOCTEM:
38 HPESHaIil nel})’negnnxynﬂpHocrn JBYX 02.02.24 https://mathnet.spb.ru/
. https://www.problems.ru/
IJI0CKOCTEN
[lepneHuKyIIPHOCTD MJIOCKOCTEM:
39 MIPU3HAK MEPIEeHIUKYISIPHOCTH IBYX 02.02.24 https://www.yaklass.ru/

IJIOCKOCTEN
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[leprieHAMKYIAPHOCTD MIOCKOCTEH:

https://mathnet.spb.ru/

40 IIPU3HAK ncipneHImeﬂ;IpHOCTH IBYX 09.02.24 https://www.problems.ru/
IJI0CKOCTEN
. https://mathnet.spb.ru/
41 Teopema o TpEX nepHeHANKYISIPAX 09.02.24 https://www.problems.ru/
42 TeopeMa o TpEx nepHeHANKYISIPAxX 16.02.24 https://uchi.ru/
. https://resh.edu.ru/
43 TeopeMma o TpEX nepHeHANKYISIPAX 16.02.24 https://www.problems.ru/
KonTponbHas paborta no temam
44 "HepneHz(I/IuKynﬂpHOCTb MPSMBIX U 01.03.24
mIockocTeil" u "Vl Mexay
MPSAMBIMU U TUIOCKOCTAMU"
[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
45 STCMCHTRL MEOTOTPAMHIS, BRIYIIRIE 01.0324  https:/www.yaklass.ru/
Y HEBBIMYKIIbIE MHOTOTPAaHHUKHY;
pa3BEépTKa MHOTOTPAaHHHKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMast U https://mathnet.spb.ru/
46 15.03.23
HaKJIOHHasl IPU3MBbI; OOKOBas U https://www.problems.ru/
MOJIHAs! TOBEPXHOCTh IPU3MBbI
47 Hapaznesenune,, npamoyrombHsit 150324 https://uchi.ru/
napajulesienunes U ero CBoicTaa
[Mupamuna: n-yronpHasi mupamMmuiaa,
TPaHU U OCHOBAHWE TUPAMUJIBL;
48 OOKOBAas ¥ TIOJIHASI IOBEPXHOCTH 22.03.24 https://www.yaklass.ru/
MMUPaMU/IBI; TIPABIIIbHAS B YCeUEHHAS
nupamMuaa
49 [IpaBuibHBIE MHOTOTPAaHHUKH: 22.03.24 https://mathnet.spb.ru/
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HOHSTHE PABHIBHOTO
MHOTr'OrpaHHUKa, MpaBHUJIbHAA IIpU3Ma
" IpaBUJIbHAA MApaMuia, ImpaBruibHas
TpeyrojibHas NUpaMHuaa U
MPaBUIIBHBIN TETpadap; KyO

https://www.problems.ru/

50

51

52

53

54

55

[IpencraBnenue o MpaBUIbHBIX
MHOT'OTPaHHHUKAX: OKTadIp, A0ACKadIP
U UKOCadIP.

CummMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MTUPaAMUIAX,
napajuieJienumneax, NpaBUIIbHBIX
MHOTOTPaHHUKAX

Boruncnenue 21eMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa, AUaroHauy,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU MIPAMOM
IIPU3MBI, IUIOLAJb OCHOBAHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
MPSIMOM IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPAaBUIILHOM UPAMUIBL,
Teopema o IUIOIIAIH OOKOBOM
MOBEPXHOCTH YCEUEHHOU ITUPAMUIbI

KonrtponbHas pabora no teme
"MHoOrorpaHHuKu"

01.04.23

01.04.23

05.04.24

05.04.24

12.04.24

12.04.24

https://uchi.ru/

https://resh.edu.ru/
https://www.problems.ru/

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://mathnet.spb.ru/
https://www.problems.ru/
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https://resh.edu.ru/

56 [TonsTe 06 00BEME 19.04.24 https://www.problems.ru/
57 O0BEM TUpaMuIBI 19.04.24 http://s.chool—
collection.edu.ru/
58 OO0BEM TUPaMHUTBI 26.04.24 https://www.yaklass.ru/
59 O0BEM MHUPaMUIBI 26.04.24 https://mathnet.spb.ru/
https://www.problems.ru/
60 OO0BEM TUPAMHUTBI 10.05.24
61 O0BEM npu3MbI 10.05.24 https://www.yaklass.ru/
62 OGBEM PU3MBI 17.05.24 hitps://mathnet.spb.ru/
https://www.problems.ru/
63 O0BEM pU3MBI 17.05.24 https://uchi.ru/
64 KOHT}?OJ‘ILHa}I pabora 1o Teme 24.05.24
"OOBEMBI MHOTOT'PaHHHUKOB"
[ToBTOpenue, o6o0IIEHNE
65 cucteMatusanus 3Hanuii. [loctpoenue 24.05.24 https://uchi.ru/
CeUeHU B MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIEHNE
cucTeMaTHu3anus 3HaHu. Berancienne
66 PACCTORNIIIL: MY ABYMS TOIKAMIL 310524 https://www.yaklass.ru/
OT TOYKH JI0 MIPSMOM, OT TOYKH JI0
TJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpopHAs paboTa 31.05.24
[ToBTOpenue, 060061IeHNE
68 cUCTeMaTu3alus 3HaHWii. Beraucienne

YTJIOB: MKy CKPEIIMBAIOIIIIMHUCS
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MPSMBIMH, MEXIY IPSIMOI U
IJIOCKOCTBIO, AIBYTPAaHHBIX YIJIOB,
YIJIOB MEXKY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie

o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1uamerp;
IIOMIA/Ib IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxxenue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘IeCKaﬂ IMOBCPXHOCTD,
o0pa3yromue UIHHIPHIECKO
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMN
MOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmnmmnaapa. Ceuenus

HMWIMHIPA (TI0CKOCTHIO, MapaieIbHON
VI TIePIICHIUKYJIIPHON OCH LIMJIMHPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BE€pIIMHA KOHHYECKOU ITOBEPXHOCTHU

26




KOHYCZ OCHOBAHUEC U BCPIIWHA,

8 o0pa3yromias ¥ 0Ch; IIIOMAAh OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEPIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJTU B TEJIO BpaICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaas chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNsT MEXy IUTOIAASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CnoxeHue ¥ BhIUMTAHHUE BEKTOPOB
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20

21

VMHOXEHIE BCKTOpaA Ha YHUCJIO

Pasnosxenune BekTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII ACUCTBUH C
BEKTOPaMHU

23

24

25

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkajspHOe
MIPOU3BE/IEHNE BEKTOPOB

Boruncnenue yriioB Mex1y NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pPELIEHNHN T€OMETPUYECKUX 3a7a4

KontponbHas pabora o Teme "BekTopbl

1 KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, o6o0IIeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, (akTel, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3amaun

28




IIAaHUMETPHUHN U METOAbI UX PCIICHUA

[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3als 3HaHUH. 3agauu 1
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1

3 cucTeMaTu3arus 3HaHuii. OCHOBHBIC !
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpEHME, 06061HCHI:IG u |
cUcTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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