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HOACHUTEJIBHAA 3AIIMCKA

Pabouass nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro
ypoBHsi aiis oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOr0  TOCYAAPCTBEHHOIO  00pa3oBaTENbHOrO  CTaHAapTa
cpenHero oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, MPEABSBISIEMbIX K MAaTeMAaTHYECKOMY OOpa30BaHUIO, H
Tpaauuuid poccuiickoro oOpa3oBanus. [lanHas pabodass mnporpamma
COOTBETCTBYET (pefiepalibHON 00pa30BaTeIbHON MPOrpaMMe, pa3MelieHa
Ha  cadre(noprane) EJMHOE  COHEPXXAHUWE  OBLIEI'O
OBPA3OBAHHMA. Eun mnpucBoen Homep “3325229”. Peanuzauus
IpOrpaMMbl  OOECIIEUMBAET OBJIAJICHUE KIFOUEBBIMU KOMIIETEHILIUSIMH,
COCTABJISIIOUIMMU  OCHOBY JUIsI CaMOpPa3BUTHUA U  HENPEPBIBHOIO
o0pa3oBaHMsl, UEJIOCTHOCTh  OOLIEKYJbTYPHOIO, JMUYHOCTHOTO H
M03HABATEJILHOTO Pa3BUTHSI IMYHOCTH O00YYaIOIIKXCS.

HEJAU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reoMeTpHH Ha YPOBHE CPETHErO OOILEro
o0pa3zoBaHUsI o0ycnoBjeHa MPAKTUYECKON 3HAYUMOCTBIO
METaNpeMETHBIX M TPEAMETHBIX PEe3yIbTaTOB OOYYEHHUS T€OMETPUH B
HAMNpaBIE€HUN JIMYHOCTHOTO PAa3BUTHUS 0O0ydaromuxcs, (HOpMUPOBAHUSA
(YHKIIMOHATBHOW MAaTeMaTUYeCKOW TPAaMOTHOCTH, H3y4YEHHUS IPYTHX
y4eOHBIX JIUCHUIUIMH. Pa3zButme y oOydarommuxcs MpaBUIbHBIX
NPEICTABICHUNA O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPUUYECKHUX
a0CTpaKkiMii, COOTHOUIEHWU pEaJbHOTO M HJACAIBHOTO, XapaKTepe
OTPAKEHUS MAaTEMAaTUYECKOM HAyKOW SBJIEHUM M IPOLIECCOB PEATBHOTO
MHUpa, MECT€ T'€OMETPUUM B CHUCTEME HAyK M pOJIM MaTeMaTHYECKOIro
MOJICTHPOBaHUSI B HAYyYHOM IO3HAHWW W B MPAKTUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHHUS YUaIIMXCA, a TAKKE KayecTB
MBIILJIEHUS], HEOOXOIUMBIX JIJIsl afjalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpusi sBIsSETCS OMHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE
cpeAaHero oOmiero oOpa3oBaHMs, TaK Kak 00ECIEUYMBAET BO3MOXKHOCTh
U3YYCHHUs KaK JUCIHUILTUH €CTECTBEHHO-HAYYHON HAMPABIEHHOCTH, TaK U
T'YMaHUTapHOM.

Jlornyeckoe  MbluUieHue,  (GopMUpyeMoe  OpU  U3YYECHHH
00y4aroIUMUCs TOHATUIHHBIX OCHOB T€OMETPUU U MMOCTPOCHUH LETOYKU
JOTHYECKUX YTBEPKACHUNW B XOJE PEUICHHs TEOMETPUYECKHX 3a]ad,
YMEHHE BBIIBUTaTh M OMNPOBEpraTh THUINOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MPU PELIEHUWH 3aJa4 €CTECTBEHHO-HAYyYHOI'O IMKJa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO
pOJIb BO BCEX O0JACTAX NEATENbHOCTH YenoBeka. OpueHTalus YeloBeKa
BO BPEMEHU U MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COLMAIIBHOIO
ObITHs, (hopMa OTpPaKEHHUSI OKPYXAIOLIEr0 MHpA, YCIOBUE YCHEIIHOIO
NO3HAHMA W  aKTUBHOTO  MpeoOpa3oBaHUsl  JIEWCTBUTEIBbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIUHSET pa3HbIe
BUIBl y4eOHOW U TPYAOBOM JIEATEIBHOCTH, SBISETCS OJIHUM U3
npo(ecCHOHaNbHO BaXXHBIX KayecTB, IO3TOMY akTyajlbHa 3ajaya
dbopMupoBaHUsa y OOYYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak



Pa3HOBHUJIHOCTH OOPa3HOI0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
NOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSIM.

Llens ocBoeHus mporpammbl ydeOHOro kypca «l'eomerpusi» Ha
0a30BOM ypOBHE 00yuUeHHs — 0011e00pa30BaTeIbHOE U OOUIEKYJIBTYPHOE
pa3BuTHe  OOydyarommxcs  4epe3  O0ecCleueHHEe  BO3MOXKHOCTH
OpPUOOPETEHHUS] M MCIOJb30BAHUS CUCTEMATHUYECKUX TIE€OMETPHUYECKUX
3HAHMM W JEUCTBHUM, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOMXKHOCTH
YCHEIIHOTO MPOAOLKEHHST 00pa3oBaHusA [0 CHEUUATbHOCTSIM, HE
CBSA3aHHBIM C MPUKJIAJHBIM HUCIOJIb30BAHHUEM I'€OMETPHH.

[Tporpamma no reomeTpun Ha 0a30BOM YpOBHE MpeIHA3HAUEHA IS
oOydJaronuxcst CpeAHEN IIKOJIbl, HE WCHBITBIBABIINX 3HAYUTEIbHBIX
3aTpyJHEHUI HAa YPOBHE OCHOBHOTO 001iero oOpa3oBaHus. Takum
oOpazom, oOyuarormirecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIUE
MaTE€MaTUYECKUE YMEHHMs, CBS3aHHbIE CO CHEUU(PHUKON TeoMEeTpuu Hu
HE0OXO0IMMBbIE JIJIsl )KM3HU B COBpEMEHHOM ob1iectBe. Kpome 3toro, onu
UMEIOT BO3MOXKHOCTh M3Y4YUTh T'E€OMETpHUI0 Oojee TIIyOOKO, €ClIU B
JanbHENIIeM BO3ZHUKHET HEOOXOJUMOCTh B F€OMETPUUYECKUX 3HAHUSAX B
npo¢eCCUOHANILHON JIEATEIbHOCTH.

JlocTkeHHe Leau  OCBOEGHMS MpPOrpaMMbl  00€CIeuMBAETCS
pEelIeHMeM COOTBETCTBYIOIIMX 3aJad. [lpuopureTHbIMU 3a1ayamu
ocBoeHMs Kypca «l'eomerpum» Ha 0azoBoM ypoBHe B 10—I11 kmaccax
SBJISIFOTCSL:

e (opMupOBaHHME TMPEACTABICHHUS O T[EOMETPUM KaK YacTu
MHPOBOM  KyJbTYpbl M  OCO3HaHHWE €€ B3aUMOCBSI3H C
OKPYKaIOILIUM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOIOTPAHHUKAX U Tejax
BpallleHUs] Kak O BaXHEHIIMX MaTEMaTUYECKUX MOJEINX,
MO3BOJISIIOIMX ~ ONUCHIBaTh W W3y4yaThb pa3Hble  SIBJICHUS
OKPYAaIOILEro MUpa;

e (opmMupoBaHHE YMEHHUs pacCllO3HABaTh Ha YepTEXKaxX, MOJEISIX U
B PEAIbHOM MHUPE MHOTOI'PaHHUKH U TeJla BpalleHUS;

e OBJQJCHHE METOJAMM PEIICHHUs] 3aJlad Ha TOCTPOCHHUS Ha
M300paKEHUSIX TPOCTPAHCTBEHHBIX QUTYD;

e (GopMUPOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHUSIMHU O
MHOTOTPAaHHMKaX W TelaxX BpallleHus ¢ WX OCHOBHBIMU
CBOMCTBaMH;

® OBJQJCHHE ANTOPUTMAMU PEIICHHUS OCHOBHBIX THWIIOB 3aj1ay;
(bopMHpOBaHKWE YMEHHsI TPOBOJUTH HECIOXKHBIE JIOKa3aTeJIbHbIE
pacCy’kKJIeHUsI B XOJI€ PELICHUS CTEPEOMETPUYECKUX 3adad u
3aJ1a4 C MPAKTHYECKUM COJIEP)KaHUEM;

® pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEU
oOy4arommxcs, M03HABATEIbHON AKTUBHOCTH,
UCCIIEIOBATENLCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS;

e (QopmupoBanue (QpyHKIHOHAILHOW TPAMOTHOCTH, PEJIECBAHTHOM
reOMETPUU: YMEHUE PACIIO3HABATH MPOSIBICHUS F€OMETPUYECKHUX
NOHATUH, OOBEKTOB M  3aKOHOMEPHOCTEM B  pealbHBIX
KU3HEHHBIX CHUTYallUAX W TPH HM3YyUYCHUU JPYTHX YyUeOHBIX
IPEIMETOB, MPOSIBICHHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEW,
bopMyIMpOBaTh KX HAa S3bIKE TEOMETPUM U CO3/AaBaTh
reOMETPUYECKUE MOJIEJIH, OPUMEHSTh OCBOEHHBIN
reOMETPUYECKUI  ammapaT  JUisl  pPElIeHUuss  MPAKTHKO-



OPUEHTUPOBAHHBIX 3aJlay, HMHTEPIPETUPOBATL M OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTAMYUTENBHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHUE
B KypC CTEPEOMETPUM B Hayajle €ro M3y4eHWs 3aJad, pelIacMbIX Ha
YpPOBHE HMHTYUTHBHOIO TIO3HAHUS, U  ONPEACNIIEHHBIM  00pa3oM
OpraHu30BaHHas pabdoTa HaJ HUMHU, UYTO CIOCOOCTBYIOT pPa3BUTHIO
JOTUYECKOTO M HPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJIHPYET
IPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K JajbHEHIIEMY
U3YYEHUIO MIPEAMETA.

[Ipennourenne OTHAETCA HATAIHO-KOHCTPYKTUBHOMY METOAY
00yueHHUs, TO €CTh TEOPETUYECKUE 3HAHUS HMEIOT B CBOEU OCHOBE
YYBCTBEHHOCTb IPEJAMETHO-IIPAKTUYECKON JeATEIbHOCTH. Pa3zBuTHe
IPOCTPAHCTBEHHBIX MPEACTABICHUHN Y ydalluXcsl B Kypce CTEpEOMETPHUH
IPOBOJUTCS 32 CUET pEIEHHUs 3aJady Ha CO3/aHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazaMH.
Co3manne o0pa3za MOPOBOJUTCS C OMNOPOM HA HArJSAIHOCTh, a
onepupoBaHuEe 00pa3oM — B YCIOBHUSIX OTBJIEYEHUS OT HArJsHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJIHOTO COJIEPKAHUSI.

OcHOBHBIE conepxkaTenbHble TMHUU Kypca «l'eomerpun» B 10-11
kjaccax: «MHororpaHHUKW», «IIpsiMble U MIIOCKOCTH B IMPOCTPAHCTBEY,
«Tena BpameHus», «BekTopsl M KOOpJIMHATBI B MPOCTPAHCTBE.
@OpMHUPOBAHUE JIOTUYECKUX YMEHHM PACHPENENAETCS HE TOJBKO IIO
coziepKaTelIbHbIM JIMHUSIM, HO W MO TrojaM OOy4YeHusi Ha YpOBHE
CcpeaHero oo01ero 0opa3oBaHus.

Copepxxanue  oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3yibTaTaM OCBOEHHS paboyell NporpaMMbl, pPACIPEAETIEHHBIM 110
rojaMm OOydYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTOOBI OBJAJCHUE
F€OMETPUYECKUMH  MOHATUSMU W HABBIKAMH  OCYILECTBISJIOCH
NOCJIEOBATEIbHO M NOCTYINATEIbHO, C COOJIOJIEHUEM MPUHIIMIIA
IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOUAJIUCH B OOIIYIO CUCTEMY
F€OMETPUYECKUX MPEACTABICHUN O0yYaronIMXcsl, pacluupsis U yriryouiss
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 knacce n
1 gac B Hexpemto B 11 kiacce, Bcero 3a Ba rojia o0yuyenus - 102 yueGHbIX
qaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TNOHATHS cTepeomeTpuu. Touka, mpsiMas, IJIOCKOCTb,

npoctpancTBO.  lloHsitTue 00 ~ aKCMOMATHMYECKOM  MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CJICICTBUS U3 HUX.
B3aumuoe PacIoyIoKeHHE MPSIMBIX B MPOCTPAHCTBE:

NIEPECEKAIOIINECS], MAPAJUIEIABHBIE M CKPELIMBAIOLIUECA  IPSMBIE.
[TapamnenbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIEIbHBIE
npsMble B TNPOCTPAHCTBE;  NAPAUIEIBHOCTb  TPEX  IPSAMBIX;
NapaJuIeIbBHOCTh NPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPaBICHHBIMHU
CTOPOHAMH; YTOJI MEXIy NpsAMBIMU B npocTpaHcTBe. [lapamnensHOCTh
IJIOCKOCTEN: TMApAJJIENbHBIE IUIOCKOCTH; CBOWCTBA IapajuIENIbHBIX
wiockocted. IIpocreiimme npocTpaHcTBEHHbIE (DUTYpPHI HA TIIOCKOCTH:
TeTpa’ip, KyO, napajienenunen; NoCTPOCHUE CEYEHUH.

[leprieHIUKYJISIPHOCTh NMPAMOW M IIOCKOCTH: IEPIICHANKYJISIPHBIE
IpsIMBIE B IIPOCTPAHCTBE, NPSAMBIE MApAJUIEIbHBIE U NEPIEHAUKYJIIIPHBIE
K IUIOCKOCTH, TPU3HAK IEPIECHIUKYJSIPHOCTH NPSMOM M IIOCKOCTH,
TeopeMa O MNOpsIMOM  MEPNEHAUKYJSIPHOM  IJIOCKOCTH. YIUIbI B
IIPOCTPAHCTBE: YTOJ MEXKIY NPSIMON M IUIOCKOCTBIO; JBYIPAHHBIM yIOJI,
JIMHEWHBIA YToa JBYIpaHHOro yrna. l[leprneHaukynsp ¥ HaKIOHHBIE:
pacCTOssHWE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT IMPSAMOU 10
IUIOCKOCTH, TMPOEKUUs (PUIyphl Ha IUIOCKOCTb. lleprneHauKyaspHOCTb
IJIOCKOCTEN: MPU3HAK MEPIEHINKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX NEPIECHANKYIIAPAX.

MHOrorpaHHuKH

[loHATHE MHOTrOrpaHHHKA, OCHOBHBIE AJIEMEHTHl MHOIOI'PAHHMKA,
BBINYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yronpHas npusma; TpaHd M OCHOBAHUS NPU3MBI, IpsMas U
HAKJIOHHAasi MpU3Mbl; OOKOBasg M TIOJHAs [OBEPXHOCTh IPHU3MBI.
[Tapannenenunen, TpSAMOYTOJbHBIA MApAJUICICIUIE] U €ro CBOMCTBA.
[Inpamupa: n-yronapHas NHpaMuAd, TPaHU M OCHOBAHUE NUPAMUJBI;
OOKOBasi M TOJIHAS MMOBEPXHOCTh MUPAMU[IbI; MPABWIbHAS M yCEUEHHAs
nupamMuaa.  OJEMEHThl  Opu3Mbl W nupamujbl.  [IpaBuibHbIE
MHOTOIPaHHUKH: TOHSTHE MPABUIBHOIO MHOIOTPAaHHUKA; MpPaBHIIbHAS
IIpU3Ma U NpPaBUJIbHAs IMPAMUJIA; TPABUIIbHAS TPEYTOJIbHAS TUPAMHUIA U
npaBWIbHBIA  TeTpadap; KyO. IlpeacraBinenwe O  NMpaBHIIBHBIX
MHOT'OTPaHHUKAX: OKTA3Ip, AOJAEKa’aAp U ukocadap. CedeHus MpusMbl U
nUpaMUIbL.

CummeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH,
OpSAMOM,  IUIOCKOCTH.  OJJEMEHTBl  CUMMETPUH B IUPaAMHJAX,
napajuiesIeIMneaax, MPaBUIbHbIX MHOTOTPAHHHUKAX.

Bbluncienre 3J€MEHTOB MHOIOTPAaHHUKOB: pEOpa, AuaroHaiu,
yrael. [1nomans 60KOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTU MPSIMOM
NpU3MBI, IUIONIAJh OCHOBAaHUMN, TeopeMa O OOKOBOW MOBEPXHOCTH
npsiMoil mpusmel. [lmomane OOKOBOM MNOBEPXHOCTH M TOBEPXHOCTH
NPaBWJIBHOW NHUPaMUIbI, TEOpeMa O IUIOIIAJN YCEYEHHOW IHUPAMHUJIBIL.
[Tonsatue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBI.



[TogoOuble Tema B mpoctpaHcTBe. COOTHOIIEHUS — MEXIY
IJIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMU TOTO0HBIX TEJL.

11 KJIACC

Tesa Bpamenust

[MunuHapruyeckas IOBEPXHOCTb, OOpa3yloIIMe LIHUIUHIAPUYECKON
NOBEPXHOCTH, OCh LIMJIMHAPUYECKON NMoBepxHOCTH. L{MnuHap: ocHOBaHUS
u OOKOBasi MOBEPXHOCTh, OOpa3zyrolas U OCh; IUIONMIAJb OOKOBOM M
IIOJIHOW IMOBEPXHOCTH.

Konunueckas TTOBEPXHOCTb, oOpazyrorue KOHUYECKOM
IIOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOM MNOBEpXHOCTH. Konyc:
OCHOBAHHUE M BEpIINHA, 00pa3yollas U OCh; IJIOIIA/Ib OOKOBOM U MOJTHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolIle U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paaumyc, AUaMeTp; IUIOMIAb MOBEPXHOCTHU
cheprl. B3aumHoe pacnosiokeHue cdepbl U IUIOCKOCTH; KacaTeabHas
MJIOCKOCTSH K cdepe; Mmiomaab chepsl.

N300pakeHne Ten BpalleHus Ha IUI0CKoCTU. Pa3BépTka uunmuapa u
KOHYyca.

KomOuHanuy Ten BpalieHuss ¥ MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA 0KOJIO cepsbl; chepa, BIMCAHHAS B MHOTOI'PAHHUK, HJIA TEJIO0
BpAalllCHMS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema
00 00BEME MPAMOYTONBHOrO Mapajlielenuneaa W CIeACTBUS M3 HeEE.
O06BEM nunuupa, konyca. O0BEM mapa u miomaab cepsol.

[Tono6ueie Tema B  npoctpaHcTBe. COOTHOUIEHUS  MEXKIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OT0OHBIX TEJI.

Ceuenuss uunuHApa (MapawieNTbHO W MNEPHEHAMKYJSIPHO OCH),
CeYeHMs] KOHyca (mapajulelIbHOE OCHOBAaHMIO M MPOXOJSIIEe Yepes3
BEPIIMHY), CEUECHHUSI 111apa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoct U B npocTpaHcTBe. CIOXKEHUE U BbIUUTAHUE
BEKTOPOB. Y MHOEHHE BEKTOpA HA 4nCiIo. Pa3nokeHue BekTopa no Tpém
HEKOMILJIaHApHbIM BekTopaM. IlpaBuno mnapamienenunena. Pemienue
3a7a4, CBS3aHHBIX C MPUMEHEHHEM TPaBUJI JCUCTBUNA C BEKTOPAMH.
[TpsimoyrosibHast cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel
BekTopa. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJI MEXK1Y BEKTOPaAMH.
CkajiipHO€ TPOM3BEACHHE BEKTOPOB. BbIUUCIEHHE YIVIOB MEXKIY
OpSIMBIMH M TUIOCKOCTSIMU.  KOOpIWHATHO-BEKTOPHBI METOA TIpU
pELIEHNH re€OMETPUUECKHUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yibTaTbl OCBOEHHS IMPOTPaMMbl  Y4EOHOIO
npeaMera «MaTeMaTuka» XapakTepHU3yHTCS:

I'paknanckoe Bocnuranme:

c(hOPMUPOBAHHOCTHIO TPAKJAHCKON MO3UIMU OOYUaIOIIETocs Kak
AKTUBHOTO M  OTBETCTBEHHOIO WJIE€HAa POCCHUHCKOro  OOIlIecTBa,
IOPEICTAaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIMOHUPOBAHMUS
pPa3MYHBIX CTPYKTYp, SIBJICHUN, NPOUEAYp TPa)xTAHCKOTro oOOIIecTBa
(BBIOOPBI, ONIPOCHI U Mp.), YMEHUEM B3aUMOJECHCTBOBAThH C COLIMAIIbLHBIMU
MHCTUTYTAMH B COOTBETCTBUHU C UX QYHKUUSAMH U Ha3HAYECHHEM.

IlaTpuoTH4yeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO POCCUHCKONW Tpa)kAaHCKOW WJIEHTUYHOCTH,
YBOXEHUS K MPOIUIOMY M HACTOSALIEMY POCCUHCKONW MaTeMaTHKH,
LHEHHOCTHBIM OTHOLUIEHUEM K JOCTHKEHHUSM POCCHUMCKUX MATEMATHKOB U
POCCHICKOM  MAaT€MaTH4e€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTH)KEHUU B IPYTUX HayKaX, TEXHOJOTHUAX, Chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEM  POCCHUHCKOTO  HapoJa;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOIO TIOBEICHMS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUUW HAyKu H
JEeSATENbHOCThIO YYEHOI0; OCO3HAHMEM JMYHOIO BKJIJda B MOCTPOCHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTH4YecKoe BOCIIUTAHUeE:

ACTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIIOYas 3CTETUKY
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peUICHUN,
pacCy’KJIeHUW; BOCHPUUMYMBOCTBIO K MAaTEMAaTHYECKUM acleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHKE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MATEMAaTUUECKUE 3HAHUS
B MHTEpecax 3J0pOBOTr0 U 0€30MacHOro o0pasza *U3HHU, OTBETCTBEHHOIO
OTHOLUEHUS K CBOEMY 3]10pOBbIO (3n0poBoe UTaHUE,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUNA U OTIbIXA, PETYJsIpHAs PU3NUYECKas
AKTUBHOCTB);  (DU3UYECKOTO  COBEPILICHCTBOBAHMS, MPU  3AHITHUIX
CHIOPTHUBHO-03JJ0POBUTENBHON €ATEIBHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpYydy, OCO3HAaHHUEM LEHHOCTH TpPYIO0JII00HUS;
MHTEPECOM K DasiHiHBIM cepaM MpOpecCHOHATBHON ACSTENBHOCTH,
CBA3aHHBIM C MaTEMAaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEPILATH
OCO3HaHHBIA  BBIOOp Oyaymeld mnpodeccun U peau30BHIBATH
COOCTBEHHBIE >KM3HEHHBIE IUJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYecKkoMy OOpa30BaHHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHHUH
BCEH JKM3HU; TOTOBHOCTbIO K aKTUBHOMY Y4YaCTHIO B PEIICHUU
IPAKTUYECKUX 33]]a4 MATEMAaTH4YE€CKOW HAaIPaBJIEHHOCTH.

JK0JIOTHYeCKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYpbl, [OHUMaHHUEM
BJIUSHUSA  COLMAJIBHO-D)KOHOMHYECKUX  IPOIECCOB HA  COCTOSIHHE
OPUPOAHONM U COLMAIBHOM Cpeibl, OCO3HAHUEM I100aIbHOIO XapakTepa
AKOJIOTUYECKUX npo0iem; OpUEHTaluen Ha PUMEHEHUE



MaTeMaTU4YeCKUX 3HAHUMW JJIS pelieHus 3a7a4 B 00JIACTH OKpY Karoliei
cpedbl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKM WX BO3MOXHBIX
MOCJICJICTBUI JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO NMO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOM MPAKTHUKH,
NOHMMAaHUEM MaTEMaTUYEeCKOM HayKu Kak cdepbl 4YelloBeueCcKOn
NEATeNIbHOCTU, OTarnoB €€ pa3BUTUS W 3HAYUMOCTH JUISI Pa3BUTHUS
IMBWIN3ALUK; OBJAJCHUEM SI3bIKOM MATEMAaTUKH U MaTEMaTHYE€CKOU
KYJbTYpPOU KaK CpPEeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIIECTBIISIThH
MPOCKTHYIO U HCCIEIOBATEIbCKYIO JCSATEIbHOCTh WHIUMBHUIYaTbHO U B
rpyIre.

METANPEIMETHBIE PE3YJbTATbDI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOEHUS MPOrpaMMbl y4EOHOIO
npeaMeTa «Maremaruka» XapaKTepHU3YyIOTCS OBJIAJICHUEM
YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OCUCBUAMU, VHUBEPCAILHBIMU
KOMMYHUKAMUBHBIMU  OCUCBUAMU, VHUBEPCATbHLIMU DecyIAMUGHbIMU
oelcmeusimu.

1) Vuusepcanvnuvie noznasamenwvnuvie oeiicmeus, obecneuusaiom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX  NPOYECCO8  0OYUaAIOUUXCA
(oceoenue Memooo8 HNO3HAHUS OKPYIHCAIOUe20 Mupa, npumeHeHue
JIO2UYECKUX, UCCNIe008aMENbCKUX ONepayull, yMeHuti padoomams c
ungopmayueii).

Bba3oBble Jiornyeckue AeiicTBU:

® BBUIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU
MaTE€MaTUYECKUX OOBEKTOB, TOHSTHH, OTHOIICHUN MEXIy
MOHATUSAMU; (bopMyaMpoBaTh onpeeneHus MOHSITHUH;
yCTaHaBJIMBAaTh CYLIECTBEHHBIM NpH3HAK  KJIacCU(pUKALIMH,
OCHOBaHMsSI 111  OOOOILNEHHST M  CpPAaBHEHHUs, KpPUTEPUU
MIPOBOJIMMOI0 aHAJIN3a;

® BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEIbHbIE W OTpPHULATENbHbIC, €IWHUYHBIC, YAaCTHBIE U
o011I1€; YCIIOBHBIE;

® BBUIBIISAITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U H
npotuBopeursi B ¢dakTax, JaHHBIX, HAOMIOJACHUSX U
YTBEPXKJICHUAX; MpeiaraT  KpUTEpUU I BbISBIICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e JeNaThb BBIBOJABI C  HCHOJB30BAHMEM  3aKOHOB  JIOTHKH,
JIeTyKTUBHBIX u WHIYKTUBHBIX YMO3aKJIIOUECHU,
YMO3aKJIFOUYECHHH 110 aHAJIOTUH;

® [IPOBOJIUTH CaMOCTOSITEJIBHO JOKAa3aTelbCTBA MAaTeMaTHYECKUX
YTBEPXKJIECHUU (IpsAIMblE M OT MPOTHUBHOIO), BBICTPAUBATH
apryMEHTaluIo, MNPUBOAUTH MPUMEPbl U  KOHTPHPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

e BBIOMpaTh cnoco0 pemeHus ydyeOHOM 3agauyu (CpaBHUBATH
HECKOJbKO  BAapUaHTOB  pELIEHUs, BbIOMpaTh  Hauboliee
NOAXOASIIMA € Y4ETOM  CaMOCTOSITENIbBHO  BBIJIEJIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



® UCIIOJIB30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT
ITO3HAHUS; (dbopMynrpoBaTh BOITPOCBI, bukcupyromue
IPOTUBOpEYHE, MPOOJIEMyY, YCTaHABIMBATh MCKOMOE M JaHHOE,
(GbopMHpOBaTh THUIIOTE3y, APryMEHTUPOBATh CBOIO IMO3ULMUIO,

MHCHHE;
® [POBOAUTH CAMOCTOSTEIIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT,
HCCJIeJOBAHUE 1o YCTaHOBJICHUIO O0COOCHHOCTEH

MaTE€MaTUYECKOrO0 OOBEKTa, SBJICHUSA, IPOLECCA, BBISBICHUIO
3aBUCUMOCTEN MEX]ly 00BEKTaMHU, SIBJIICHUSMH, POIIECCAMMU;

® CaMOCTOSITENIbHO (POpMyIUpOBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM  NPOBEIEHHOIO  HAONIOAEHUS, UCCIEI0BaHMUS,
OLICHMBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJbTAaTOB, BHIBOJOB
1 0000ICHUH;

® [IPOTHO3UMPOBATh BO3MOYKHOE pa3BUTHE IMIPOILIECCA, a TaKKe
BBIJIBUTATh MPEINOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

® BBIIBIATH AeUIUTH HHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
OTBETA Ha BOIIPOC U ISl pELICHUS 3a/1auH;

e BHIOMpaTh HMHOOPMALMIO W3 HMCTOYHHUKOB pPa3JIMYHBIX THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M  UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;

® CTPYKTYpUpOBaThb MH(GOPMALIMIO, IPEACTABIATh €€ B PAa3IMYHbIX
(dbopmMax, WILTIOCTPUPOBATh IpaUUECKH;

® OICHMBAaTh HAAE&KHOCTh HH(POpPMALMU MO CAMOCTOSTEIBHO
c(OPMYIMPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeus, obecneuusarom

copMUpPOBaAHHOCb COYUATLHBIX HABLIKOE 00Y4aAIOUWUXCAL.

OO0uienue:

® BOCIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUM C
YCIOBUSIMM M LEJIAMH OOILIEHMS; SICHO, TOYHO, TIPaMOTHO
BBIp@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX W THCHMEHHBIX
TEKCTaX, JaBaTh I[IOSCHEHHUS 1O XOJAy PpEIIeHHs 3aJauH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

e B Xxoae oOOCyXJE€HHMS 3aJaBaTb BONPOCHI IO CYIIECTBY
oOCcy>XJ1aeMol  TeMbl, MPOOJEMBbI,  pelIlaeMol  3ajauw,
BBICKA3bIBaTh  MJEHM, HALIEJEHHbIE HAa T[OUCK PpELIEHUS;
COMOCTAaBIISATh CBOM  CYXJAECHHS C CYXICHUSMU JIPYTHUX
YYaCTHUKOB JMajora, OOHApYy>XKMBaThb pa3JIMYUE U CXOJACTBO
NO3ULKK; B KOPPEKTHOH (opme (opmysMpoBaTh pa3HOIJIACHUSA,
CBOM BO3PaKECHHSI;

® [IPEACTABIIATH PE3yNbTaThl PEIICHUS 3a/layd, SKCIEPHUMEHTA,
UCCJIEIOBAHUSI, IPOEKTAa; CaMOCTOATEIbHO BBIOMpaTh (opmar
BBICTYIUICHHS C Y4€TOM 3aJad Mpe3eHTalMd U OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyaHuyecTBo:

® [IOHMMaTh M HCIOJb30BaTh NPEUMYIIECTBAa KOMAaHIHOU U
WHIUBUIYAIbHOM paboThl MpU PELIEHUH YYEOHBIX 3a/]ady;
NPUHUMATh 1EJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH
OpraHu3aldi0 COBMECTHOM palOThI, paclpeaessaTh BUIbI padoT,
JIOTOBAapUBaThCA, OOCYKIaTh IMpPOLECC U PE3yabTaT padOThI;
000011aTh MHEHMS HECKOJIBKUX JIFOJIEH;



® Y4YacTBOBATh B IPyHHOBBIX (hopMax padbOThl (00CykAeHUS, OOMEH
MHEHUI, «MO3IOBBIE IITYPMbI» U UHBIE); BBIIOJHATH CBOIO YacCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTMMU YJIEHAMU
KOMAaH/Ibl; OLIEHUBAaTh KAYECTBO CBOET0 BKJIaJa B OOLIUI MTPOTYKT
1o KPUTEPUSIM, c(hOpMYIUPOBAHHBIM Y4aCTHUKaMU
B3aUMOJICHCTBHUS.

3) Vuusepcanvnvie pecynamuenvie Oeticmeus, obecneuusaiom
Gopmupoganue CMbICI08bLIX  YCMAHOBOK U  JHCUSHEHHbIX  HABLIKOS
JIUYHOCMU.

Camoopranusanus:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a]]aul, BEIOUpaTh CI1oco0
pELIeHHS C YUYETOM UMEIOIINXCA PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHuit ¢ yuéToM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH TO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUS
COBEpIAEMbIX JICMCTBUI W MBICIUTEIBHBIX TIPOILIECCOB, HUX
PE3YNbTATOB; BJIAJIETh CITIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3ysibTara perieHus MaTeMaTHIeCKOl 3a1auu;

® TMpEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH
pEIICHUH 3a/lauyd, BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTh Ha
OCHOBE HOBBIX OOCTOSATENHCTB, JIaHHBIX, HANJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IIeJIM U  YCIOBHSIM,
OOBSICHATh  TPUYMUHBI  JIOCTHXKCHHS WU HEJIOCTHIKCHUS
pPE3yNbTATOB JEATEIHLHOCTH, HAXOJUTh OIUOKY, JaBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHIATUSIMU: TOUYKA, OPsSIMAasi, MIOCKOCTb.

[IpumeHITP aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPHU
pELICHUY FeOMETPUUECKUX 3a]1a4.

OnepupoBatb MOHATUSIMU: [apaJljIeIbHOCTD 51
MEPIIEHANKYJISIPHOCTD MPAMBIX U TUIOCKOCTEM.

KnaccudummpoBars  B3auMHOE  pacClONIOKEHUE  MPSIMBIX |
IJIOCKOCTEMN B IPOCTPAHCTBE.

OnepupoBarh MOHATHSAMU: JBYTPAHHBIN YroJl, TPaHU JIBYTPAHHOIO
yria, peOpo NBYIpaHHOTO yria; JUHEWHBIM yrod JIBYIPAHHOTO YIJIA;
rpaaycHas Mepa ABYIPaHHOIO YrJa.

OnepupoBaTh  MOHSATUSIMH:  MHOTOIPAHHUK,  BBIOYKJIBIA U
HEBBINYKJIBIA MHOTOIPAHHMK, 3JIEMEHTbl MHOIOI'DAHHUKA, IMPAaBUJIbHBIN
MHOT'OI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MUpaMHJA;
pu3Ma, IPsIMOYTOJIbHBIN MapajuieNienune, Kyo).

KnaccudummpoBare MHOTOTpaHHUKH, BBIOMpAs OCHOBAHUS IS
kinaccuukanuu  (BBIIYKIBIE W HEBBINYKJIbIE  MHOTOTPAHHUKU;



OpaBWIbHbIE MHOTOTPAaHHUKM;, MPSAMbIE W  HAKJIOHHBIE IPHU3MBI,
napaiyIeJIeHIe Ibl).

OnepupoBaTth  MOHATUSAMM:  CEKyllas  IUIOCKOCTb,  CEUYEHHUE
MHOTOI'PaHHHUKOB.

OOBSCHATH NPUHUUIIBI TOCTPOEHUS CEYEHUH, HCHOJIb3Ysl METO]
CJIEJIOB.

Crpoutb Ce4eHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX UTYD:
BU/JI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxOXKJIEHUE T€OMETPUYECKUX BEJIIMYUH II0
oOpa3llaM WIM aJIroOpuTMaM, HPUMEHSSI HW3BECTHbIE aHAIUTHYECKHUE
METO/bl TpPU PEHIeHUH CTaHAApTHBIX MAaTEeMaTUYeCKUX 3aJad Ha
BBIYHCIIEHUE PACCTOSIHUM MEXIy ABYMSI TOYKAMH, OT TOYKH JI0 TPSIMOM,
OT TOYKH J0 IJIOCKOCTH, MEKY CKPEIIUBAOUIUMUCS MPSIMBIMH.

Pewate 3amaun Ha HaxOXXJIEHUE T€OMETPUYECKUX BEJIIUMYUH II0
oOpa3llaM WIM aJIropuTMaM, HPUMEHSSI HW3BECTHbIE aHAIUTHYECKUE
METO/bl TpU PEHIeHUH CTaHAApTHBIX MAaTEMaTUYeCKUX 3aJad Ha
BBIUMCIICHUE YIJIOB MEXIY CKPEUIMBAIOIIMMHUCS MPSAMBIMH, MEXKIY
IPSIMOM U MJIOCKOCTBIO, MEXAY MIIOCKOCTSMM, IBYIPAHHBIX YIJIOB.

Boruucnsars 00bEMBI M TUIOIIAAM MTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nUpaMuia) ¢ MPUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOLIEHUS
MEXIY TUIOLIAASIMU MOBEPXHOCTEM, o0BEéMaMu 10JI00HBIX
MHOTOI'PaHHHKOB.

OnepupoBath MOHATUSAMU: CUMMETPUSL B IPOCTPAHCTBE; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUU; LEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBI.

W3BnekaTh, IpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax.

[TpumensTh reOMETPUYECKUE (akTbl TUISt peLIeHus
CTEPEOMETPUYECKUX  3aJay, MPEANoJiaraloluX HECKOJIbKO  IIaroB
pelIeHus], €ClId yCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (popme.

[IpuMeHATh mpOCTENIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoaUTh TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
OPUPOAE W KU3HM, PACIO3HABATh IMPOSIBICHHE 3aKOHOB T'€OMETPUHM B
UCKYCCTBE.

[IpuMeHsATh TOJIyYEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAIM3HPOBATH
peanbHble CUTyallud W NPHUMEHITh HM3YYCHHbIE MOHATUS B IpoOlecce
NOMCKA PpEIIEHUS MaTeMaTHUYeCKH C(OpPMYyJIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh peajbHbIE CUTYyallMM HA S3bIKE N'€OMETPHUH, UCCIEI0BATH
NOCTPOEHHBIE MOJIEIN C HCIOJIB30BAHUEM I€OMETPUUYECKHUX IMOHATUNA H
TEOpEeM, anmnapara aiareopbl; pelaTh NPaKTUYECKUE 3aa4l, CBA3AHHbBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEIHYMH.

11 KVIACC

OnepupoBaTh  MOHATHSAMH:  [WJIUHAPUYECKAass  TMOBEPXHOCTH,
oOpa3ymomue MWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHIAP; KOHHYECKas
MOBEPXHOCTh, OOpa3yloIIue KOHWYECKOW  IMOBEPXHOCTHU, KOHYC;
chepuueckasi MOBEPXHOCTb.

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



OOBICHATH CITOCOOBI MOJTYUYEHHUS TE BPAILICHHUS.

KnaccuduunpoBars B3auMHOE PacioyioxKeHue chephl U MIIOCKOCTH.

OneprpoBaTh NOHATUSAMH: IIAPOBOU CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA; LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA
IAPOBOT'O CJOS; [IAPOBOM CEKTOP.

Boruucnate 00bEMBI M IIJIOMIAM TOBEPXHOCTEH TeN BpalleHMS,
TF€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBarh MOHATUSMH: MHOIOTPaHHUK, BIIUCAHHBIA B cdepy U
ONMMCaHHBIA OKOJIO chepsl; chepa, BIMCAHHAST B MHOTOI'PAHHUK WJIU TEJO
BpAIlICHMUS.

BbIUUCHATH COOTHOIIEHUS MEXAY IUIOMIAAIMU MOBEPXHOCTEH MU
00BEMamMu OAOOHBIX TEIl.

N300paxkath u3ydaeMble (GUIYpbl OT PYKH M C HPUMEHEHUEM
IPOCTBIX YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEXKHU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUTYp: BUJA CBEpPXy, COOKY, CHU3Y; CTPOUTb CEUYEHHS Tel
BpAIlICHMS.

W3BrekaTh, MHTEPIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINoONHATE JEHCTBUSA CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpAa Ha YHUCIO, OOBACHITh, KAKMMH CBOMCTBAMHU OHH
o0nanaror.

[IpuMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBath  MOHATUSAMM:  JIEKApPTOBBI  KOOpPAMHATHI B
IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpa, pPaBEHCTBO BEKTOPOB,
KOOPJIMHATBl ~ BEKTOpA, YIrojd  MEXJIy  BEKTOpaMH,  CKaJspHOE
IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE BEKTOPBI.

Haxonuth cymMy BEKTOpPOB M NPOM3BEJACHHE BEKTOpAa HA YHCIIO,
yroa MEXAy BEKTOpaMH, CKaJspHOE IPOU3BEJIEHUE, PACKIIabIBaTh
BEKTOP 10 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh ypaBHEHHMEM B JIGKapTOBOM  CHUCTEME
KOOpJIMHAT.

[TpumensTh reOMETPUYECKUE (akTbl VTSI peLieHus
CTEPEOMETPUYECKUX  3aJay, MPEANoJaraloluX HECKOJIbKO  IIaroB
pEelIeHus], €ClId yCIOBUS IPUMEHEHHUS 3a/1aHbl B ABHOU (popme.

Pemare mpocredmme reoMeTpUYECKHE 3aJadyd HAa IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOI'O METOA.

Pewate 3aaun Ha AOKa3aTENbCTBO MATEMATHUYECKUX OTHOLIEHUH U
HAXO0XKJEHUE F€OMETPUYECKHX BEJIMYMH MO oOpasliaM WIH alropuTMam,
OpPUMEHSST  M3BECTHBIE  METOAbl MPU  PEHIEHUMH  CTaHAApTHBIX
MaTEeMaTUYECKUX 3a]1aY.

[IpuMeHATh mpoOCTENIINE MPOTPAMMHBIE CPEIACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoaUTh TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
OPUPOAE W KU3HM, PACIO3HABATh IMPOSIBICHHE 3aKOHOB T'€OMETPUHM B
UCKYCCTBE.

[IpuMeHsATh TOJIyYEHHbIE 3HAHHUS Ha MPAKTUKE: aHAIM3HPOBATH
peanbHble CUTyallud W NPHUMEHITh HW3YYCHHbIE MOHATUS B IpoOlecce
NOMCKA PpEIIEHUSs MaTeMaTHUYeCKH C(OpPMYyJIUPOBAHHON MPOOIEMBI,



MOJICIUPOBATh PEAIbHbIE CUTYyallUM HA SI3bIKE F€OMETPHUU, UCCIEA0BaTh
MOCTPOCHHBIE MOJICJIM C HCIOJIB30BAHUEM T'€OMETPUUECKUX TMOHATHN U
TEOpeM, anmnapara ajareOpbl; periaTh MPaKTUYECKUE 3a]a4M, CBSI3aHHBIC C
HAXO0XJICHUEM T€OMETPUUECKUX BEJIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MporpamMmmbl

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JuekTpoHHbIE (UG POBHIE)
o0pa3oBaTe/ibHbIE PecypChl

BBenenue B
CTEPEOMETPHUIO

10

[Ipsimbie ¥ TIIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX
U IUJIOCKOCTEN

12 1

[IeprieHAUKYISAPHOCTD
IPSIMBIX U IJIOCKOCTEN

12

VYTabl MeXy OpSIMbIMHU U
IJI0CKOCTSIMHU

10 1

MHororpaHHuKu

11 1

O0BEMBL
MHOTOTPaHHHUKOB

[ToBTOpEHUE: ceueHus,
pPacCTOSHUS U YTJIbI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 5

11 KUIACC

Ne

HaumenoBanue KogunuecTBo yacoB

DJIeKTPOHHBIe (HU(POBHIE)




n/ pa3iesioB U TeM KonTtpoibHble IIpakTH4eckune
Bcero oOpa3oBaTe/ibHbIE PecypcChl
n NporpamMMmsl padoTbI padoThI
Tena Bpamenus 12
OO6BEMBI TEN 5 |
Bexrops! n
KOOPJMHATHI B 10 1
IIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE,
CUCTEMAaTU3aLNs / I
3HAHUHN
OBILEE KOJIMYECTBO
YACOB I10 34 3 0

[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC

No

~

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3yYeHUs

DJIEKTPOHHBIE
muppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

OCHOBHBIE TTIOHSITHS
CTEPEOMETPHUU: TOYUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTBo. IIpaBuna
H300paKeHUSI Ha
pUCYHKaX: U300pasKeHHs
IUIOCKOCTEM,
napauIeIbHBIX IPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

05.09.2023

IToasarus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronecs npamas
7 INIOCKOCThH

07.09.2023

ITonsarus:
MEPECEKAIOIINECS
IJIOCKOCTH,

12.09.2023




MEPECCKAIMNECS IIpsAMas
" IIJIOCKOCTb

3HAKOMCTBO C
MHOI‘OFpaHHI/IKaMI/I,
u300pakeHue
MHOI‘OFpaHHI/IKOB Ha
pHUCYHKaX, Ha
HpOGKHI/IOHHLIX qepTeH(ax

14.09.2023

HavanbHble cBeneHus o
KyOe U mupaMuze, ux
pa3BEPTKU U MOJEIIN.
CeueHust MHOIOIpaHHUKOB

19.09.2023

HagannHbIe cBemeHUS O
KyOe ¥ mupamMuie, ux
Pa3BEPTKU U MOJEIIH.
CedeHusi MHOTOIPAHHUKOB

21.09.2023

ITonsitue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPUH U
CJICACTBUA U3 HUX

26.09.2023

ITonsatue 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU
CTEPCOMETPUH: aKCHOMBI
CTEPEOMETPUH U

28.09.2023




CIICACTBHSA U3 HUX

ITousarue 06
AKCHOMATHYECKOM
MOCTPOCHUU
CTEPCOMETPUU: aKCHOMBI
CTEPEOMETPHUH U
CJICACTBUA U3 HUX

03.10.2023

10

ITonstre 00
aKCHOMATHYECKOM
MOCTPOCHUHU
CTEepEOMETPHUU: aKCHOMBI
CTEPEOMETPUH U
CIIECTBUS U3 HUX

05.10.2023

11

B3anMmHoe pacnonoxxeHue
IpPSIMBIX B IPOCTPAHCTBE:
nepeceKaromuecs,
napaelibHble U
CKpPELIMBAIOILUECS MPsIMbIe

10.10.2023

12

[TapaytenpHOCTB IPSIMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE:
napasuleJbHbIe MPsIMbIE B
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
IPSMBIX

12.10.2023

13

[TapamienbHOCTE IPSAMBIX
U IJIOCKOCTEH B

17.10.2023




IPOCTPAHCTBE!
[TapamienbHOCTE IPAMOi
U IJIOCKOCTH

VYIu1bl ¢ COHANPABICHHBIMU

14 19.10.2023
CTOpOHaMU

15 VYron Mexay npsSMbIMU B 24102023
HIPOCTPAHCTBE

16 VYron Mexay NpsMbIMU B 26.10.2023
IIPOCTPAHCTBE
ITapannensHOCTH

17 | mnmockocreii: 07.11.2023
napaJuleIbHbIE IIIOCKOCTH

18 CaoiicTBa ?apannem,me 09.11.2023
IUIOCKOCTEH
[Ipocreimme
IIPOCTPAaHCTBEHHbBIE

19 | ¢uryps! Ha MIOCKOCTH: 14.11.2023
TeTpa’ip, Kyo,
napasuiesenurne

20 | Iloctpoenue ceueHuit 16.11.2023

21 | Iloctpoenue ceueHuit 21.11.2023

22 | KonrtponbpHas paboTa 1o 23.11.2023

teme "[Ipsimbie n
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapaJjuteIbHOCTH NPSIMBIX




H II0cKocTein"

23

[IeprieH UKy ISAPHOCTD
IIPSIMOM U IUIOCKOCTH:
NEPICHANKYJISIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE

28.11.2023

24

[TpsmMble napanenbHble U
HNEepIEeHIUKYJISIPHbIE K
IUIOCKOCTH

05.12.2023

25

[IpsimMble napaiienbHble U
NEPIEHANKYJISIPHBIE K
IUIOCKOCTH

07.12.2023

26

IIpusnak
NEPIEHANKYJIIPHOCTH
IIPSIMOM U INIOCKOCTHU

12.12.2023

27

[Tpusnak
NEePIEeHIUKYISPHOCTU
IPSIMON U TIOCKOCTH

14.12.2023

28

Teopema o npsimoi
NEPIEHANKYISIPHON
IUIOCKOCTH

19.12.2023

29

Teopema o npsamon
NEPIECHANKYIIIPHON
IUIOCKOCTH

21.12.2023

30

Teopema o npsiMoi
NEePIEeHINKYIIPHON
IUIOCKOCTH

26.12.2023




31

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH [0 IIJIOCKOCTH,
paccrosiHue OT MPAMOU 110
IUIOCKOCTH

28.12.2023

32

[lepniengukysp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IUIOCKOCTH,
paccrosiHue OT NPSAMOU 10
IUIOCKOCTH

09.01.2024

33

[eprienaukynsp u
HaKJIOHHbIE: PaCCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT IPSAMOH 10
IUIOCKOCTH

11.01.2024

34

[lepnienqukynsap u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT IPSIMOH 10
IJI0CKOCTH

16.01.2024

35

VYTIBl B IPOCTPAHCTBE:
YTOJI MEXIY IPSIMOU U
IUIOCKOCTBIO

18.01.2024

36

JIByrpaHHsbIi yrou,
JIMHEHHBIN Yol
JIBYI'PaHHOI'O yIJla

23.01.2024

37

JIByrpaHHbIi yroi,

25.01.2024




JIMHEWHBIN yromn
JIBYTPAHHOT'O yrja

38

[lepnieHIUKYISIPHOCTD
IUIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM

30.01.2024

39

[lepnieHIUKYIAPHOCTD
IUIOCKOCTEH: MPU3HAK
NEPIEHIUKYIIPHOCTH
JIBYX IJIOCKOCTEHN

01.02.2024

40

[IeprieHUKyISAPHOCTH
MJIOCKOCTEH: TPU3HAK
NEePIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEU

06.02.2024

41

Teopema o Tpéx
HMEPHEHINKYIIPax

08.02.2024

42

Teopema o Tpéx
NEePHEHANKYIISIpax

13.02.2024

43

Teopema o Tpéx
MEPIEHIUKYIAPax

15.02.2024

44

Konrtponbnas padora no
TEMaM
"IlepnieHIUKYJISIPHOCTD
HpsSIMBIX U IJIOCKOCTER" 1
"Vl MeXAY IPSAMBIMU U
IUIOCKOCTSIMH"

20.02.2024




45

[ToHsiTE MHOTOTpAaHHHKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOI'PaHHHKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOI'PaHHHKHU;
pa3BEpTKa MHOTOTPAaHHUKA

22.02.2024

46

IIpusma: n-yronpHas
npusMa; rpaHy u
OCHOBAaHUS IIPU3MBIL;
npsiMasi 1 HaKJIOHHAs
MPU3MBI; OOKOBAs U
MIOJIHAS! TIOBEPXHOCTh
PU3MBI

27.02.2024

47

[Tapamnenenurnern,
IIPSIMOYTOJIBHBIN
napajuIeeues] v ero
CBOMCTBA

29.02.2024

48

[Tupamuna: n-yrojapHast
nupamuia, rpaHd u
OCHOBaHUE MUPaAMUBL;
OOKOBast U MOJHAS
MOBEPXHOCTb MUPAMHU/IBL;
NpaBUIbHAs U yCeUEHHas
nUpamuIa

05.03.2024

49

[IpaBuibHBIE
MHOTOTPAHHHUKU: TTIOHSATHE
PABHIILHOTO

07.03.2024




MHOI'OI'paHHHKA,
HpaBUJIbHAA IpU3Ma U
NpaBUJIbHAS TTHPAMHUIA;
NpaBUJIbHAs TPEYrojabHasA
MpaMHJIa ¥ TPABHIIBHBIN
TeTpa’ip; Kyo

50

IIpencraBnenue o
IIPaBUJIbHBIX
MHOT'OI'PaHHHKAX:
OKTa’IIp, JOAEKAd AP U
HUKOCadIIp.

12.03.2024

51

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, INIOCKOCTH.
ONEMEHTHI CUMMETPUH B
nupaMuax,
napajuleJenumne1ax,
IPAaBUJIBHBIX
MHOTOTrpaHHHUKaX

14.03.2024

52

Beruucnenue neMeHToB
MHOTOI'paHHUKOB: pEOpa,
JIMarOHANH, YIJIbI

19.03.2024

53

[Tnomane 60koBOM
IIOBEPXHOCTH U IOJHON
MTOBEPXHOCTH MPSAMOI
IIPU3MBL, TUIONIAb

21.03.2024




OCHOBaHHH, TeOpeEMa O
OOKOBOI TOBEPXHOCTH
MPSMON MPU3MBI

[Tnomans 6oxoBOI
IIOBEPXHOCTHU U
IIOBEPXHOCTH IIPABUIIBHOU

54 | nupamuibl, TEOpEMa O 1 02.04.2024
TIomaan 60KOBOM
IIOBEPXHOCTU yCECUEHHOU
TTUPAMHU/TBI
55 KonTponbaas pabota mo { 04.04.2024
teMe "MHororpaHHuku"
56 | Ilonstue 06 06BEME 1 09.04.2024
57 | OOBEM mupamMuabl 1 11.04.2024
58 | OOBEM mupamMuab! 1 16.04.2024
59 | OOBEM nupamuabl 1 18.04.2024
60 | OOBEM TUpaMuIbI 1 23.04.2024
61 | OOBEM npu3Mbl 1 25.04.2024
62 | OOBEM npu3Mbl 1 30.04.2024
63 | OOBEM pU3MBI 1 07.05.2024
Konrtponsnas padora no
64 | Teme "OO0BEMBI 1 14.05.2024
MHOTOI'PaHHUKOB"
65 | IloBTopenwme, 060OIICHUE | 16.05.2024

CHCTeMaTH3alus 3HaHUH.




ITocTpoenue ceuenuii B
MHOI'OI'PpaHHHUKE

[ToBTOpenue, 0600IICHNE
CHCTeMaTH3alus 3HaHUH.
Brrurciienue paccTosHu:
MEXIYy TBYMS TOUKaMH, OT
66 | TOYKM 10 NPSAMOM, OT
TOYKH JI0 INTOCKOCTH,
MEXIY
CKPEITUBAIOIINMHUCS
PSIMBIMU

21.05.2024

67 HtoroBast KOHTpOJIBHAS
pabora

23.05.2024

[ToBTOpEHME, 0000IICHNE
CUCTEMAaTH3aIns 3HaHUH.
Brruucnenue yrios:
MEXITY

68 | CKpelmuBaIOIINMUCS
MPSAMBIMH, MEX]TY TIPSIMOM
1 IIJIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB
MEXIY MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

11 KJIACC

Ne| Tema ypoka

KoauuyecTBo yacoB

Jara

DJIeKTPOHHbIE




~

Bcero

KonTtpoibHble
padoThI

IIpakTHyeckue
padoThbI

HU3YyYCHUA

uudposbie
o0pa3oBaTtejibHbIE

pecypchl

Cdepa u map: ueHrp,
panuyc, 1uameTp;
TUTOIIAb
MOBEPXHOCTHU Cepsl

Bzanmnoe
pacnonoxeHue chepsr
Y TUIOCKOCTH;
KacaTenbHas
IJIOCKOCTH K cdepe;
wIomaab chepo

N3obpakenue chepsl,
1apa Ha II0CKOCTH.
Ceuenus mapa

Hwmnaapuyeckas
MMOBEPXHOCTb,
oOpasytomue
HWIAHIPUYECKOMN
MTOBEPXHOCTH, OCh
HWIAHIPUYECKOMN
ITOBEPXHOCTHU

Hwiaap: ocHOBaHUSA
1 O0KOBast




MTOBEPXHOCTb,
oOpasytomas 1 oCh;
Iomaas OOKOBOH U
ITOJIHOW ITOBEPXHOCTHU

N3o0paxkeHue
LWIMH]IpA Ha
mockocty. Pazséprka
nunuHApa. CedyeHus
LWIMHIpa
(TUTOCKOCTHIO,
MapayieabHON UIn
MEPIEHANKYIJISIPHON
OCH IWJIMHJPA)

Konnueckas
MMOBEPXHOCTb,
oOpa3yroriue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHOBaHMe 1
BEpIIIHMHA,
00pasyrorias u och;
IUIOIIA b OOKOBOH U
MOJIHOM MOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
oOpasyromue u




BBICOTA; OCHOBAHHUS U
OO0KOBas MOBEPXHOCTh

10

N3006pakeHne KoHyca
HAa IUIOCKOCTH.
Pa3BépTka KOHyCa.
CeueHus KoHyca
(TUI0CKOCTHIO,
MapayieabHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MIPOXOAAIIEH uepes
BEPIINHY)

11

KoMmOunauus ten
BpallleHUs U
MHOTOTPaHHHUKOB

12

MHoOTOrpaHHuK,
OMMCAaHHBIA OKOJIO
cdepsl; chepa,
BIMCAHHAS B
MHOT'OIPAaHHUK WJIU B
TEJO0 BpallCHUs

13

TToustue 00 00BEME.
OCHOBHEBIE CBOMCTBA
00BEMOB TEN

14

O06BEM nunmHapa,
KOHyCa

15

O06BeéM mapa u




1016 Cheps

16

ITomoOHBIE TENIA B
MIPOCTPAHCTBE.
CooTHOIIIEHUST MEXKTY
IUIOMIAISIMU
IIOBEPXHOCTEH,
00BEMaMH OLOOHEIX
Tel

17

KonTponbnas pabota
o TemaM "Tema
BpauieHus" u
"O6BeMsI TEN"

18

Bexkrop Ha mmockocTn
U B IPOCTPAHCTBE

19

Cioxenue u
BBIYHUTAHUC BCKTOPOB

20

VYMHOKEHHE BCKTOpa
Ha 4ucCJio

21

Paznoxxenue Bexkropa
10 TpEM
HEKOMIUTAaHAPHBIM
BekTopaM. [IpaBuio
napajulesenumne1a

22

Pemenue 3amay,
CBA3aHHBIX C
HpI/IMeHCHI/IeM HpaBI/IJ'I




JIEUCTBUH C
BEKTOpaMHU

23

[IpssMoyronbHas
cucTeMa KOOpIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpAMHATAX

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIpOU3BeIeHUE
BEKTOpPOB

25

Beruncnenue yrios
MEXKIy NMPSMBIMU U
IIJIOCKOCTSIMU

26

Koopnunartao-
BEKTOPHBIN METOJ ITPU
penieHnmn
F€OMETPUYECKHUX
3a1aq

27

Konrponsnas padora
110 TeMe "BekTopsl u
KOOpJMHATHI B
npocTpaHcTse”

28

[ToBTOpEHME,
0000111€H1E U




CUCTEMAaTH3AIIHSI
3HaHuil. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpEHME,
00o0011eHue u
CUCTEMAaTHU3aLHs
3HaHui. OCHOBHbIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAaHUMETPUH

30

IToBTOpEHUE,
00001IeHHE 1
CHCTEMATHU3aIH
3HaHWM. 3a1a4yun
IJTAHUMETPUH U
METO/bl UX PEUICHUs

31

[ToBTOpEHME,
00001IeHHE U
CHCTEMATHU3aIH
3HaHWM. 3a1a4yn
TUTAHUMETPHUH U
METO/bl UX PEUICHUs

32

[ToBTOpEHME,
o0oO011eHue u
CUCTEMAaTH3aIIHsI




3HaHuil. OCHOBHBIE
¢burypsl, QpakTsl,
TEOpEeMBI Kypca
CTEpEOMETPUU

33

Hrorosas
KOHTpOJIbHAsA padoTa

34

[ToBTOpEHUE,
0000111eHNE U
CHCTEMAaTH3aIH
3HAHUM

OBILEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET



