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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenaepanabHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOrO 0Opa3OBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOpPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
OpEeIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMUpoBaHUs (YHKIMOHAIBHOM MaTeMaTHUYECKOU
ITPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMAaTUYECKON HAYKOH SIBJIEHUM U ITPOLECCOB PEATIbHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJICTMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXcs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TyMaHUTaPHOU.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYarOIIUMUCS
NOHATUIHBIX OCHOB FT€OMETPHUH U IIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUHM 3a7a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M aKTUBHOTO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
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oOpa3zamu 00BETUHSET pa3HbIC BUBI yU€OHOUM U TPYAOBOM NESITEILHOCTH, SBIISCTCS
OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY akKTyajdbHa 3aja4a
dbopmupoBaHus y  OOydYaromuMxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens» ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 6a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyyJaronuxcs yepe3 odecreyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U  JIEUCTBHUM, CHelUpUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEHITHOTO  MPOJOJDKEHUs  00pa3oBaHMsl IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4Jaronuxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMAaTHIECKUE YMEHUS, CBSI3aHHBIC CO
cnenu$UKol reOMETPUN U HEOOXOAUMBIC TS )KU3HU B COBPEMEHHOM OOIIECTRBE.
Kpowme 3T0r0, OHI NMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHIO OoJiee TITyOOoKO, eClin
B JlaJbHEHIIIEM BO3HHMKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUSIX B
poecCUOHANIbHOM IeSITEIbHOCTH.

JlocTkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpaAICHUS KaK
O BROXHEUIUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJIIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHMKH U TeJla BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpOBaHWE yMEHHUS  MPOBOJIUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJieHHusT B XOJ€ PEUICHUS CTEPEOMETPUYECKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;



e Pa3BUTHUE MHTEIUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue (yHKIMOHAIBHOU IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX OHIATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
Ipyrux  y4eOHbIX  MPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaTh UX HA SA3bIKE FEOMETPHUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENHU, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar I peleHus IIPAKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpelNeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYCHHIO IIPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almxcs B Kypce CTepeOMETPUN TPOBOANTCS 3a CUET PEILICHHUS 3a7a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HaA HATJAIHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEPIKAHUS.

OcHoBHBIE cozaepkaresibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U IO TOJaM 00y4eHHUS
Ha YPOBHE CpPEeAHEro 00IIero 00pa3oBaHuUsl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpele€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYUIECTBIISIIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydaroUuXcs, pacuiupsis U
yrayOssis e€, oOpa3ysi IPOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPAMUIbl,; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yceu€HHass nHupamMuaa. OJIEMEHThl TpuU3Mbl W TnuUpamuibl. [IpaBusnibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUH B MUPAMUIaX, MapaJlieJenuIie/iax, MpaBUIbHBIX
MHOTOIPaHHUKAX.

BrluncieHne 93J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiud, yIJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTHM M IIOJIHOM TMOBEPXHOCTH TMPSIMOU MPU3MBI,
IUTOIIA/1b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM NUpaMUJIbl, TEOpeMa O
rIomaau yceu€HHoi nupamupl. [lorstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tono6uple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KITACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasymolias M OCb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCh; TIJIOIA I OOKOBOM M TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxenue cepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI01Ia1b ChEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTUCAHHBIH
okoJi0 cepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSMOYTOJIBHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0béM 1mIMHIpA,
konyca. O0BEM mapa u mIomass chepsl.

[TonoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHAPA (MapaJUIEIbHO U MIEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY ), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C



IIPUMEHEHUEM TIpaBUJI ACUCTBHM € Bekropamu. lIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJMHATax. YToJ Mexay BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.
Beruncienre yrioB Mexay IpsIMBIMM U IUIOCKOCTAMH. KoOpAMHAaTHO-BEKTOPHBIN
METOJI IIPH PELICHNH F€OMETPUYECKHX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), yMEHUEM
B3aHUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIEHTUYHOCTH, YBAXKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYass JCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYyKIEHUI; BOCHPUUMUYHUBOCTBIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIM4YHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHATH MaTeMaTHUeCKUe 3HaHHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYSCKUX 3HAHWH I pEIICHUS 3ajJa4 B
00JIACTH OKPY KAIOIICH Cpe/Ibl, INIAHUPOBAHHMS TIOCTYITKOB U OIICHKH UX BO3MOYKHBIX
TOCJICICTBHI JUIS OKPYKAIOIICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMAaHHEM
MaTEeMaTHYECKOH HayKW Kak c(epbl UYeIOBEUYECKOW MeATEIHbHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUS IMPOTPaMMBbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHarOWuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKpYHCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBuU:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;
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e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,

e JleJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUS, BBIOMpATh HamboJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEJILHO (HOPMYTUPOBATH OOOOIIICHUSI M BBIBOJBI MO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABISATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMUMBIX JJII OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a/1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYypUPOBaTh MHGOPMAIHIO, TIPEJICTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHuKamugHvle  Oelicmgus,  0becneyusarom

chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0uenue:
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BOCIPUHUMATh U (DOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIupOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BHICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaIbHOM
paboTHl TpU pelnieHuH YYeOHBIX 3a/1ad; MPUHUMATH I1€7h COBMECTHOMN
NEATeTLHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOW  paboTHI,
pacmpenensaTh BHIBI paboOT, JOrOBapWBaTHCSA, OOCYXIATh TPOIECC H
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTUMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHUs
C YU4ETOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEIHLHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPoOIIecca U pe3yabTaTa
pEIIEHUs] MATEMaTUYECKOM 3a1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJECHHBIX ONMIUOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATDH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CJEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHSIMU: MTAPALICTLHOCTh M IEPIICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIHN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBAaHHS  JUIS
Kkiaccuukanuy  (BBIMYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIIOHHBIE MPU3MBI, TTapajUIeICITUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIBAIOIIUMHUCS TTPSMBIMHU.

PemaTte 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TIPUMCHSS W3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPEIIMBAIOIMUMHUCS TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy

IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.
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Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
MUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLICHHS MEXTY TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBHS IPUMEHEHHUS 3a/1aHbl
B IBHOU (popme.

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

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

[IprMeHATh MOJMYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIMPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UAJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAs TOBEPXHOCTh, 00pa3yIonue
KOHMYECKOU TOBEPXHOCTH, KOHYC; chepruecKkas MoBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
L1apPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TEN  BpalleHWS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEpy ¥ OMTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuucnaTh COOTHOLIEHUSI MEXIY IUIOIIAIIMH MOBEPXHOCTEH U 00BEMaMU
MOTO0HBIX TE.
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N300pakath um3ydaemple (UTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsTh reoMeTpruueckue PakThl IJ1s1 pelIeHUs CTEpEOMETPUIECKHX 3a/1ay,
MPEINOIararoMXx HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBUS TPUMEHEHHUS 33/1aHbI
B sSIBHOU (popme.

Pemate npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYHUH 0 00pa3liaM WUJIu allfOpUTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr mOpocTedIInEe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNUX BEJIUUMH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 BBenenune B crepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieH UKy ISIPHOCTD MPSIMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Tena BpaieHus 12
OOBEMBI Tel 5
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10
4 [ToBTOpeHuE, 0000MIIEHNE, 7 1
CHCTEeMaTH3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IIpsMasi, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PHUCYHKaX: U300paKeHHsI MII0OCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBbl OTpe3Ka

Ilonstus: MepeCCKaromuecs 1miIOCKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposeie

o0pa3oBaTtejibHbIE

pecypchl

IlonsTns: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npamMas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTI'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, HAa MPOCKIIMOHHBIX YCPTEIKAX

HauanbsHbie cBenieHus 0 KyOe 1
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB
HauanpHbie cBenneHus o kyoe u
nUpaMuJIe, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB
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[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

IMOCTPOCHUHU CTCPEOMECTPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM

MMOCTPOCHHUH CTCPCOMCTPHUHN: AaKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TTonsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HAX

11

12

13

14

B3anmHOE pacnoyioxKeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEpECEeKaroIIuecs,
napaielIbHble U CKPEIINBAIOLINECs
HpsIMBIE

[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE: TapauIeIbHbIE MPSIMbIE
B IIPOCTPAHCTBE; NApAIIETBHOCTD TPEX
TPSIMBIX

[TapayeabHOCTB IMPSAMBIX U IUIOCKOCTEH
B IIpocTpaHcTBe: [lapannensHoCTh
PSIMOM M TUIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15
16

Yrois Mexay NpsIMbIMU B ITPOCTPAHCTBE

Yroa Mexay npsMbIMU B IPOCTPAHCTBE

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble INIOCKOCTH
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18

CBolicTBa napauiesIbHbIX INIOCKOCTEHN

[Ipocreiinne npocTpaHCTBEHHbBIE

19 (GuUTryphl Ha TUIOCKOCTH: TETPAdIp, KyO,
napauleJenunes

20 [TocTpoenune ceuenwmii

21 [TocTpoenue ceueHuit
KonTtponsnas padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B MIPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IepnieHIUKyYIAPHOCTH NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYJIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHauKyISIpPHOCTH IPSMO
U TUIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON
1 TUIOCKOCTH

28 Teopema o0 psIMOI EPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

29 Teopema o0 psIMO¥ TEPIIEHANKYIISIPHOU
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIIIPHOU

IIJIOCKOCTH
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31

32

33

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

[IepnieHquKyIsIp ¥ HAKJIIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

34

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IJIOCKOCTH

35

36

VYTIIBl B IPOCTPAHCTBE: YIOI MEKIY
IIPSAMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJ, TUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTila

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

38

39

40

IleprieHAMKYISAPHOCTD IUIOCKOCTEM:
MPHU3HAK NEPIEHIANKYISIPHOCTH ABYX
IJIOCKOCTEN

[lepnieHqUKyYISAPHOCTD IIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IIOCKOCTEHN

[lepnieHqUKyYISIPHOCTD IIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEeM

41

TeopeMa 0 TpEX NEpHEHANKYIISIPAX
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42
43

Teopema o Tpéx nepneHAuKyIsIpax

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

44

45

46

47

KonrponbHas pabora no remam
"IlepneH IUKYISIPHOCTD MPSIMBIX U
iockocTe" u "YTIbl MEXAY IPSIMBIMU
U TUIOCKOCTSIMH"

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yrojbHas npu3mMa, rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAKJIOHHAs IMPU3MBI; OOKOBas M MOJIHAS
IMMOBEPXHOCTH IPHU3MbI

[Tapayenenunes, NpsAMOYTOJIbHBII
napajuleeuIe] U ero CBoicTBa

48

[Inpamuia: N-yroypHast TMpaMuaa, TPaHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI;
[IpaBUJIbHASA U yCEYEHHAS TUPAMUAA

49

[IpaBusbHBIE MHOTOIPAHHUKH: TOHSTHE
MIPaBUJIBHOTO MHOTOTPaHHHUKA,
IpaBWIbHAS MIPU3Ma U NPaBUIIbHAS
NUPAaMKJIA; IPABUIIbHAS TPEYTOJIbHAS
nupamuIa v MpaBUIbHBIN TeTpasap; KyO

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
HUKOCadIP.
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CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSIMOW,

o1 IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B 1
nupaMuIax, napauiesenumnenax,
NPaBUIBHBIX MHOTOIPaHHUKAX
Beruuciienue s3neMeHToB
52 MHOTOTPAaHHHUKOB: p&0pa, TUaroHai, 1
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUIOIAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH NMPABUIIbHOW MUPAMU/IBI, 1
TeopeMa o IUIoIaA1 G0KOBOM
MIOBEPXHOCTU YCEUEHHON NTUPaMUIbI
55 KonTponbHas pabora no teme 1
"MHororpaHHukm"
56 ITonsiTre 06 00BEME 1
57 O0BbEM UpaMuIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O0BEM npU3MBbI 1
62 O0BEM pU3MBI 1
63 O06BEM npu3MBbI 1
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64 KonTtponbnas padota mo teme "O0bEMbI

MHOTOTPaHHHUKOB"
[ToBTOpeHME, 0600IIEHNE

65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHUKE

[ToBTopenue, 06001IEeHNE
cucTeMaru3ays 3HaHu. Berauciienue
66 PACCTOSIHUI: MEXAY ABYMsI TOUKaMH, OT
TOYKH JI0 IPSAMOM, OT TOUKHU J10
IIJIOCKOCTH, MEK/Ty CKPEIIMBAIOIIUMHUCS

MMpsAMbIMHA

67 Hroroas xouTpoapHas padbora

[ToBTopenue, 0600mIEHNE
cucTeMaTu3alusd 3HaHui. Beruncienue
68 YIJIOB: MEXY CKpPEIIMBAIOIIMMUCS

IPSAMBIMH, MEXTY IPSIMOM U
IIJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
nugposeie

o0pa3oBaTtejibHbIE

pecypchbl

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

B3aumMHoe pacrionoxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

]_II/IJII/IHIIpI/I‘-IeCKaﬂ IMOBCPXHOCTD,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
MOBEPXHOCTHU

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

N3o0pakenune muinHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMWIMHIPA (TI0CKOCTHIO, MapaieIbHON
WJIH TIePICHAUKYIISIPHON OCH
UIHH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yrone KOHHIeCKOU
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IIOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAaHHE U BEPIINHA,

oOpa3syrolas 1 0Ch; IJI0MAaIbs OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

Yceu€HHblil KOHYC: 00pa3yrolme u
BBICOTA; OCHOBAHHUA X OOKOBas
MTOBEPXHOCTh

10

N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca
(TUIOCKOCTBIO, MapalIeIbHON
OCHOBAHHIO, M IJIOCKOCTHIO,
MPOXO/SIICH Yepe3 BEPIINHY)

11

12

13

KomOuHnanwst ten BpameHus u
MHOTI'OTPaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM uIMHIpa, KOHYCa

O06BEéM mapa u rwiomaas cheps

16

[Tono6HbIe Tena B MpOCTPAHCTBE.
CooTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten

17

KonTponbnas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"
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BGKTOp Ha IJIOCKOCTH U B

18
MIPOCTPAHCTBE

19 Crno)keHHe ¥ BBIYMTAHHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnoxxeHue BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuiefienuneaa
Pemenne 3amad, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMH
[IpsiMoyronbHas ccTeMa KOOPMHAT B

23 npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 VYron mexay Bektopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

25 Boruucnenue yrioB Mexry NpsIMbIMH U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU
peIIeHIH TEOMETPHUYECKUX 33124
KonrtponbHas pabora no teme

27 "BexTopsl 1 KOOPIMHATHI B
pocTpaHcTBe"
[ToBTOpEeHUEe, 06001IIEHNE 1

)8 cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

29 [ToBTOpeHue, 06001IIeHNE 1

cucreMarmn3anua 3HaHuii. OCHOBHBIC

27



¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

31 CUCTEMaTHU3aIlus 3HaHHUH. 3a1aun 1
IUIAHUMETPUHU M METOJIBI MX PEIICHUS
[ToBTOpenue, 0600mIEHNE 1

39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTH3alMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Maremaruka: ['eomerpust 10-11 kmaccel. ba3oBblil ¥ yriryOleHHbIH YPOBHH.

Aranacan JI.C. u ap., AkunonepHoe o6mectso "M3naTenscTBo

"IIpocsemienne"

METOJNYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
bubmuoteka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubnurorexa Munnpocserienus https://lesson.edu.ru/

bubnrorexa Mos mikoura https://lib.myschool.edu.ru/market?filters=

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
bubmuotexa LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubnnorexa Munnpocserienus https://lesson.edu.ru/

bubnrorexa Mos mikoura https://lib.myschool.edu.ru/market?filters=
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