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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HEMPEPHIBHOIO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA

JINYHOCTH o6y11a10nmxc51.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3zoBaHusi OOYyCIIOBJiEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTH4eCKOn
IPaMOTHOCTH, U3YYEHUS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuThe y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TIPOUCXOKICHUH TE€OMETPHUCCKHX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEeMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalIUXCcs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX JUIs ajanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak

AU CIUITIINH CCTGCTBCHHO-Hay‘{HOﬁ HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.



Jlornueckoe MbIUIeHHE, (HOpMUPYEMOE MPU HM3YYCHHH OO0ydYarOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IIETIOYKU JJOTUIECKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TNeOMETPUYECKHX 3a7ad, YMEHHE BBIJIBUTaTh M OIPOBEPraTh
TUTIOTE3bI HETOCPEACTBEHHO HCIOIL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
Hay4YHOTO ITMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MIPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX IEATENBHOCTH dYesoBeka. OpHeHTaIus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO OBITHSA, Gdopma
OTPaXEHUSI OKPYIKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4eOHOM U TPYIOBOH NIE€ATEIBHOCTH,
SBIIICTCSI OJHUM W3 TPO(PECCHOHATBHO BaKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmMupoBaHUs y OOyYarolIUXCsli MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJIHOCTH OOpPa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON ACATEITHHOCTH 1T0 MHOTUM HaITPaBICHUSIM.

[leas ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHus — o00IIeo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
HCTIIOJIb30BAHUSI CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUW W JCUCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOYKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
0 CTICIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCTIOIH30BaHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3HA4YCHA IS
OOyJaroIMXcsl CpeIHEH MIKOJBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKUE YMCHHSI, CBSI3aHHBIC
co crenuPuKoi TEOMETPUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb U3YyUUTh T€OMETPHUIO OoJiee
rJIyOOKO, €ClIi B JajdbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUYCCKUX

3HAHMSX B MPOPECCUOHATBHON JESTENHHOCTH.



I[OCTI/DKCHI/IG HeJIn OCBOCHUA IPOIrpaMMbl oOecrneynBaeTcs PCIICHUCM

COOTBETCTBYIOIIMX 3amad. llpuopureTHsiMM 3amayaMH  OCBOEHMS  Kypca

«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

dbopMupOBaHHE TPEACTABICHUA O TEOMETPUM KaK 4YacTH MHPOBOM
KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;
dbopMHpoBaHUE TPEACTABICHUS O MHOTOIPAHHMKAX M TeJaX BpalleHUs
KaK O BOKHEHIIUX MAaTEeMATUYECKUX MOJIETSAX, MO3BOJISIONIMX OMUCHIBATH
Y U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHHEe YMEHHs paclo3HaBaTh Ha dYepTekax, MOACNIAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

OBJIaJICHWE METOJIaMU pELICHUs 3a7a4 Ha MOCTPOEHHUS Ha M300PaKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopMHpOBaHHE YMEHHSI OMNEPUPOBATH OCHOBHBIMH MOHSTHUSMU O
MHOTOTPAaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;
OBJIAJICHUE  QJITOPUTMAaMHM  PEIICHHWS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHUpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelIbHbIC
pacCyXJIeHHs B XOJIe¢ pELIECHUS CTEPEOMETPUUYECKHUX 3aJady W 3a1ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATENIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

dbopmupoBaHue GyHKITMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
T€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTyallMsX W TMPU U3YYCHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYyIUPOBATh WX Ha S3BIKE
TEOMETPHUU U CO3/]aBaTh F€OMETPUUYECKUE MOJIETH, IPUMEHITh OCBOCHHBIM
FCOMETPUYECKUM amnmapaTr sl peuieHus NTPaKTUKO-OPUEHTUPOBAHHBIX

3aJ1a4, UHTCPHIPCTUPOBATH U OLICHUBATD ITIOJITYYCHHBIC PC3YJILTATHI.



OTIUYUTENEHON OCOOEHHOCTHIO MPOrPAMMBI SBIISETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro H3y4yeHHsl 3ajJay, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MIPOTEKAaHUE MHTYUTHUBHBIX IPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Tpenmourenue OTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B KypCce€ CTEpPEOMETPUU MPOBOAMTCS 3a CUET pEIIeHUs 3aJady Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €70 UCXOJHOTO COAEPIKAHMSL.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 xiaccax:
«MHororpanHukn», «IIpsiMbple U TUIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJIEHHE T'€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOy4YaroMIMXCA, pACIIUpss U

yriay6usist e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B

Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA ~ CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielibHble M CKpeluBaroummecs mnpsmbie. [lapamiensHOCTh NpsAMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MAPAJUICIbHBIE MpPsIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTD TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIoJd MEXAY NOpPSMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJlyICIbHbIC TTOCKOCTH; CBOKMCTBA
napajiebHbIX TUIockocTel. [IpocTteifine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; HOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IPSAMBIE MApaUICIbHBIE W IEPIECHAUKYJSAPHBIE K IUJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[lepnieHaUKYJISIp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroiapHas

NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U



MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajieyienunes; 1 ero cpoucrtea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMUIBI; PABUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKHU: TOHSATHE MPAaBWILHOIO MHOTOTPAHHUKA; MpPaBUJIbHAS IMpPU3MA U
MpaBUbHAS THPAMUJA; TpaBWIbHAS TPEYrojbHas NUpPaMUIa M TPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue o0 MpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocarap. CedueHus: Npu3Mbl U IUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPUM B THpPAMHUIAX, MOapajulesenuneaax,
MPABWIbHBIX MHOTOTPAHHUKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOUN TPU3MBIL
[Inomanas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOM MMUPAMUIBI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPAMUIBI, TPU3MBI.

[Togo6upie Tena B mpocTtpaHcTBE. COOTHOIIECHUS MEXIY IUIOIMIAIIMHU

MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KUIACC

Tena Bpamenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyroiue HMJIMHIPUYIECKON
MOBEPXHOCTH, OCh IIJIMHIPUYECKOW TMOBEepXHOCTU. [lwnmmHmap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroniue KOHHYECKON MOBEPXHOCTH, OCh U

BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias



M OCbhb, IUIOWAAb OOKOBOM U TIOJMHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3ylolire U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMIAJb MMOBEPXHOCTU C(]ephl.
B3aumnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
1011 Chephl.

N300pakeHue Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpalICHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU
NOBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

Ceuenus mwiMHapa (TApaJUIEIbHO M NEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEpIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BeKTopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. [lpaBwiio mnapaminenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopnmnatel BekTopa. IIpocreitmme 3amaum B
KOOpJMHATax. YTon Mexay BekropaMu. CKalspHOE IPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIN

MCTOI IIpU PCIICHUU I'COMCTPHUUCCKHUX 3aaa4y.



INIVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«Marematnkay XapakTepu3yroTcs:

I'pa:xknanckoe BocnuTanme:

c(OpPMUPOBAHHOCTHIO TPAXKTAHCKON MO3ZUIIUN 00YUAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOLJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO  IMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHUE:



C(OPMHUPOBAHHOCTBIO YMCHHSI TNPUMEHATH MaTEMaTHYCCKHE 3HAHWS B
MHTEpEecax 3JJ0POBOTO M 0E30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHS

K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas (du3nueckas aKTUBHOCTB); buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTH TPYIOIIO0MS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

JIKOJIOrMYECKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHHMAHHUEM BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTAlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJId pelieHus 3a7ad B
0o0JIacTU OKpYKalollel cpeapbl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEN CPEIbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEYECKOM AEesATENbHOCTHU, JTarnoB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IMBWIM3ALMH, OBJIAJCHUEM SA3bIKOM
MaTeMaTUKM U MaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JI€ATEIbHOCTh

HWHIUBUYAJIbHO U B I'PYIIIIC.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  VYuusepcarvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTpEJICICHUs]  MOHSATUN; YCTAHABIMUBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJ1accu(UKauuy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIHpOBaTH U  MPEOOPa30OBHIBATH  CYXKICHHUS:
yTBEpIUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM M
npoTuBopeurss B (haKkTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYMIA;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX

YTBEPXKIAEHUN (MpsIMbIE U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIHUIO,



MPUBOAUTH TPUMEPHI W KOHTPIPHUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIC
CY)KIEHUS U BBIBOIBL

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM

CaMOCTOATCIIbHO BBIJICIICHHBIX KpHTepI/IGB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

MCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IMPOIECCA, a TAKXKE BBIABUTATH

IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ nundpopmanmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a9H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M GOPM IPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHHBATh HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)  Vuusepcanvnvie KOMMYyHUKamugHwle  Oelicmeus, 00ecnedusam

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH W (OPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4yi, KOMMEHTHPOBATh MOJTYyUCHHBIN PE3yJIbTaT;

e B X0/€ 00CYXXJIeHHS 3a7]aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOU TEMBI,
poOJIEMBI, perIacMoM 3a/1auu, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh pa3iMyue U CXOJCTBO IMO3UIIMHA; B
KOpPPEeKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

e TMpPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4vecTBo:

e TMOHWMATh H  WCMOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboTHI, pacrpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBUSI.

3) Vuusepcanvnvie  pezynamueHsle Oeticmaus, obecneyusaiom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzamnus:



e COCTAaBIIATH IUIaH, AITOPUTM PELICHUS 3a7]a41, BEIOUPATh CIIOCO0 peIIeHHUS
C Y4E€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yUYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BJAJACTh HaBbIKAMM IIO3HABATEJIIBHON peQuIeKCMM KaK OCO3HaHUS
COBEPLIAEMBIX JEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPH PEIICHUH
3a7a44, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTH)KEHHUS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,

HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpUMEHAT, aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUHU
F€OMETPHUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAICIIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U MJIOCKOCTEMH.

KiaccupunmpoBarh B3aMMHOE PACIOJIOKEHUE MPSMBIX M INIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MNOHATHSIMH: ABYTPAHHBIM Yroj, TPaHU ABYTPAHHOIO YIia,
pebpo ABYrpaHHOTO YTJia; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa

JIBYTPaHHOTO yTJIa.



OmnepupoBaThb NOHATUSAMH: MHOTOTPAHHHUK, BBINYKJIBI W HEBBIMYKIIbIHI
MHOT'OIPAHHHK, 3JIEMEHTBl MHOTOT'paHHUKA, PABUIJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMJa; IMPU3MA,
PSIMOYTOJIBHBIN MapaJlIesIeUIe]], KyO).

KnaccupunupoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBINYKJIbIE W HEBBINYKJIble MHOIOIPAHHUKH; MPaBUIIbHBIC
MHOTOIPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OmnepupoBaTh NOHATUIMU: CEKyLIasi INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ, CJIEOB.

CtpouTh ce4YeHUsT MHOTOIPAHHUKOB METOJOM  CJI€AOB, BBIINOJHSIThH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemarsb 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
aJIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl MPU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUUA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
aJIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHUECKUE METOJbl MPHU PELICHUU
CTaHJAAPTHBIX  MaTeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIOIIAAM MOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMyja) € MpuMEHEeHHueM (OpMys; BBIYMCIATH COOTHOLIECHUS MEXIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMH: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H

MJI0CKOCTh CHMMETPUU; IEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBAT W HUHTEPIPETHUPOBATH HHGPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomeTpuyeckue (HaKThl I PEUICHUs CTePEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

[IppuMeHATH MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh IOJIY4YEHHBIE 3HAHMUS HaA IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara ajreOpbl; pemarhb

IMPAKTHYCCKUC 3a/la4, CBA3dHHBIC C HAXOXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.

11 KUIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrolire KOHUIeCKOH MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;

IaPOBOU CEKTOP.



Beraucnsate  00BEMBI M TUIOMIQAM  TOBEPXHOCTEH TEN  BpAIICHHS,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHUK, BIMCAHHBIK B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

BBIYUCIISITE COOTHOIICHHS] MEXIY IUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
IIOJOOHBIX TEI.

N300pakath u3ydaemble (PUTypbl OT PYKH M C HPHMCHCHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TITIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BpaIllCHUS.

W3BnekaTh, WHTEPIPETHPOBATH M IMPeoOpa3oBBIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BrIMONMHATE JEWCTBUS CIOKEHHS BEKTOPOB, BBIYMUTAHUS BEKTOPOB H
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[IpuMeHSTH TTPaBUIIO TapalIeIeITUIIC/Ia.

OneprpoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YToJ MEXIY
BEKTOPaMH, CKaJSIPHOE TIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M TIPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJl MEKIY
BEKTOpPAMH, CKaJsIpHOE TMPOM3BEJACHHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[IpuMeHsAT, TeoMeTpHuecKre (aKThl JUISI PEIICHUS CTePEOMETPUUYSCKHUX
3aJ1a4, MPEANOJIararouX HECKOIBKO MIAaroB PEIICHUS, €CIIH YCIOBUS MTPUMEHEHUS

3aJ1aHbBI B IBHOH (hopme.



Pemiats mpocreiiiliie reoMeTpUYECKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemlatb 3amaum Ha JI0OKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHH W
HaXOXKJEHUE TEOMETPUUICCKHUX BEIIMYUH O 00pasiaM WM alrOPUTMaM, TIPUMEHSIS
M3BECTHBIE METO/IbI IPH PEILICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IpyuMeHATP  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOINTH NpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TIOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIHPOBAaHHON MpPOOJIeMbl, MOJETUPOBATh pEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmapara aareOpsl; peniaTh

MMPAaKTHYCCKHUC 3a/la4u, CBA3AHHBIC C HAXOXKICHNEM I'COMCTPUUCCKUX BCIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosmn4yecTrBo yacos
Ne HaumeHoBaHue pa3ie/ioB U JyieKTpOoHHbIE (IU(PPOBHIE)
Konrpoasnsie IIpakTruyeckue
n/n TeM NPOrpamMMblI Bceero oOpa3oBaresibHbIE PeCypPChI
padoThI padoThI
1 BBenenwne B cTepeoMeTpuio 10 https://resh.edu.ru/subject/17/7/
[IpsiMble U MIIOCKOCTHU B
2 HPOCTPAHCTES. 12 1 https://resh.edu.ru/subject/17/7/
[TapannenbHOCTh IPSMBIX U
IIJIOCKOCTEN
I1 :
3 *P HeHHHKyMpHOCTIz 12 https://resh.edu.ru/subject/17/7/
MPSIMBIX U TUIOCKOCTEMN
4 b MEHLY IPAMEING 1 10 1 https://resh.edu.ru/subject/17/7/
MJIOCKOCTSIMU
5 MHoOrorpaHHHKH 11 https://resh.edu.ru/subject/17/7/
6 OOBEMBI MHOTOTPaHHUKOB 9 https://resh.edu.ru/subject/17/7/
IT : .
7 OBTOPEHHE: CORCHIA, 4 1 https://resh.edu.ru/subject/17/7/
pPacCTOSTHUS U YTJIb
OBIIEE KOJIMYECTBO YACOB 68 5 0

[10 [TIPOI'PAMME




11 KJIACC

KoumuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI patéoTbI
pecypcsbl
1 Tena BparmieHus 12
2 OO0BEMBI TEI 5 1
3 BekTopsl 1 KOOpIMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpEHHE, 00001ICHME, 7 1
CUCTEMaTHU3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOITPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJleKTPOHHBIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcbl

OcHOBHbIE TIOHATHUS
CTEPEOMETPHUH: TOUKA, TIpsMasi,
TUIOCKOCTB, MPOCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
PUCYHKAX: U300paKCHUS
TUIOCKOCTEH, MapajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/lesson/4756/main/203546/

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOIIUECS
psiMas U MJIO0CKOCTh

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOMIUECS
psiMas U MJI0CKOCTh

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n300pakeHne
MHOFOFpaHHI/IKOB Ha
pHcyHKax, Ha HpOCKIII/IOHHI)IX
gepTexax

https://urokimatematiki.ru/urok-predmet-
stereometrii-915.html

HavanwsHbie cBeneHus o kyoe u
MUPaMUJE, UX PA3BEPTKU U
monenu. CeueHus




MHOI'OI'paHHUKOB

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, UX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

ITousartue 00
AKCHOMAaTUYECKOM
[IOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH H
CJIEJICTBMS U3 HUX

https://urokimatematiki.ru/urok-aksiomi-
stereometrii-916.html

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://urokimatematiki.ru/urok-nekotorie-
sledstviya-iz-aksiom-917.html

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

10

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

11

B3anmuoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
IepeceKaroImecs,
nmapaJijiCJIbHBIC U

https://resh.edu.ru/subject/lesson/6133/main/272669/




CKpCHIUMBAOIHUECA IIPAMBIC

[TapamenpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJIbHbIC MPSIMbIC B https://resh.edu.ru/subject/lesson/6065/main/125655/
MIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSIMBIX
[TapamienpHOCT IPSIMBIX U
13 HHIOCKOCTEN B HpOCTpaH(iTBe: https://resh.edu.ru/subject/lesson/6065/main/125655/
[TapannensHOCTD IPSAMOIA U
IJIOCKOCTH
14 VYIuIBl ¢ COHANPAaBIEHHBIMU
CTOPOHaMU
15 VYros Mexay IpsMbIMU B
MIPOCTPAHCTBE
16 VYros Mexay NpsSMbIMU B
IIPOCTPAHCTBE
17 [MapamienbHOCTh MIOCKOCTEH: ttps://urokimatematiki.ru/urok-parallelnost-
napauiebHbIC TNIOCKOCTH pryamoy-i-ploskosti-
18 CroiicTsa 13apannenLHHx https://resh.edu.ru/subject/lesson/6129/main/131676/
IJI0CKOCTEN
IIpocreiimue
19 HPOCTPAHCTBCHHBIC GHT P! https://resh.edu.ru/subject/lesson/5444/main/221490/
Ha MJIOCKOCTH: TeTpa’ip, KyO,
napasuiesenunesa
20 IlocTpoenue ceueHnit https://resh.edu.ru/subject/lesson/4912/main/23577/
. https://urokimatematiki.ru/urok-reshenie-zadach-na-
21 [TocTpoenue ceuenuit : :
postroenie-secheniy-928.html
22 KonrponsHas pabora o Teme




23

24

25

"[IpsiMble ¥ TIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapayienbHOCTB IPSIMBIX U
I10cKocTe"

[leprieHAMKYASAPHOCTH MPSIMOiL
Y TUIOCKOCTH:
MEePIEHIUKYIJISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

HpHMHe mapaJuiCJbHbIC U
NEPpUCHAUKYIISIPHBIC K
IINIOCKOCTH

[IpsimMble napasienbHbIe U

NEPpUCHAUKYIISIPHBIC K
IIIIOCKOCTH

26

[Ipu3nak
MEPIEHUKYISIPHOCTH IIPAMOM
U IJIOCKOCTH

27

28

29

[Ipu3nak
MEPIEHUKYISIPHOCTH IIPAMOM
U IJIOCKOCTH

Teopema o npsamon
NEPIEHIUKYIIAPHOU
IUIOCKOCTH
Teopema o npsamon
NEPIEHIUKYIIAPHOU
IIJIOCKOCTH

30

Teopema o npsimoit
MEePIECHANKYIISIPHOMN




31

32

33

34

35

IJIOCKOCTH
[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IPSMOH 10
IJIOCKOCTH
[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH
[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH 10 IIIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH
[lepnenpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIoil
MEXy IPSAMOH U INIOCKOCTBIO

https://urokimatematiki.ru/urok-ugol-mezhdu-
pryamimi-923.html

https://resh.edu.ru/subject/lesson/6127/main/221522/

https://urokimatematiki.ru/urok-ugol-mezhdu-
pryamimi-923.html

https://urokimatematiki.ru/urok-ugol-mezhdu-
pryamimi-923.html

36

37

JIByTpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOI'O yria
JIByrpaHHBIN yroJl, TMHEHHBII
yroJ1 IBYIPaHHOIO yIJia

https://urokimatematiki.ru/urok-dvugranniy-ugol-
936.html

https://urokimatematiki.ru/urok-dvugranniy-ugol-
936.html

38

[TepieHAMKYASIPHOCTH

https://resh.edu.ru/subject/lesson/4748/main/20814/




39

40

41

IJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEH
[TepieHAMKYASIPHOCTH
IJIOCKOCTEH: TPU3HAK
MEePIEHANKYISIPHOCTH JBYX
IUIOCKOCTEH
[lepneHUKyYISPHOCTH
IJIOCKOCTEH: MIPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEH

Teopema o Tpéx
MEepHEHIUKYISIPax

https://resh.edu.ru/subject/lesson/4748/main/20814/

42

43

44

45

Teopema o Tpéx
MepIEeHIUKYIIApax

Teopema o Tpéx
NepIeHINKYIIsIpax
KonTponbHas padota no
teMaM "[lepneHIuKyIIpHOCTD
HPSIMBIX U IJIOCKOCTER" 1
"YTiel MEXAY IPSIMBIMU U
miockocTsaMu"”

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

https://resh.edu.ru/subject/lesson/6018/main/221554/

46

[Ipusma: nN-yronapHas npusma;




47

48

49

IpaHd ¥ OCHOBAHHS IIPHU3MBI;
HpSIMaSI 1 HAKJIOHHAs HpI/ISMBI;
OOKOBas U ITOIHAS
HOBCpXHOCTB HpI/ISMBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajuieJIenuIe]] ¥ ero
CBOMCTBa

[Iupamuna: N-yrospHas
[IMpaMuia, TpaHu U OCHOBAaHUE
UpaMu/ibl; O0OKOBas U MOJIHAS
IIOBEPXHOCTb ITUPAMU/IBI;
IIpaBUJIbHAS U YCEUEHHAs
npamMuaa

IIpaBUIBbHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIBLHOTO
MHOT'OTPaHHUKA; IPaBUJIbHAS
IIpU3Ma U NpaBUIIbHAS
NApaMUJa; IpaBUIbHAs
TpeyroyibHasi nupamuaa u
NIPaBUIIBHBIN TETpasdap; KyO

https://urokimatematiki.ru/urok-pryamougolniy-

parallelepiped-938.html

https://resh.edu.ru/subject/lesson/5866/main/221580/

https://resh.edu.ru/subject/lesson/5443/main/21274/

50

51

[IpeacraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEeMEHThl CHAMMETPHH B
ApaMuIax,

https://infourok.ru/videouroki/1484




napajiiCICnuicaax,
IMpaBHUJILHBIX MHOTOT'paHHUKaX

Brranciaenue 31eMEHTOB

52 MHOTOTPaHHHUKOB: pEOpa, 1
JTMArOHAaJI!, YIJIbl
[Tnomans 60KOBOI
MMOBEPXHOCTH U MMOJHON
53 MMOBEPXHOCTH np;IM(iﬁ TIPU3MBI, 1
IIJIOINAIb OCHOBAHUH, TeOpeMa
0 0OKOBOI TTOBEPXHOCTH
MPSMOU MPU3MBbI
[Tmomanes 6oxoBOM
MMOBEPXHOCTH U MTOBEPXHOCTH
54 MPaBWJIbHON MHpaMUJIBbI, 1
TeopeMa o IIo@aau 60KOBOH
IIOBEPXHOCTU YCEUEHHOU
ImrupaMuJbl
55 KonTponbHas pabota mo Teme 1
"MHoOrorpaHHuku"
56 Ilonsarue 06 00bEME 1 https://resh.edu.ru/subject/lesson/4904/main/23034/
57 O0BEM TUpaMUIBI 1 https://infourok.ru/videouroki/1475
58 OO0BEM TUPAMHU/TBI 1 https://infourok.ru/videouroki/1475
59 O0BEM TUpaMUIBI 1 https://infourok.ru/videouroki/1475
60 OO0BEM TUPAMHU/TBI 1 https://infourok.ru/videouroki/1475
61 O0BEM npu3MBbI 1 https://resh.edu.ru/subject/lesson/5629/main/23086/
62 O6BEM MpH3MEL 1 https://interneturok.ru/Iesson{qeor_netr_v/ll-
klass/bobyomy-telb/ob-em-piramidy-i-konusa
63 O06BEM IPU3MBI 1




64

65

66

67

KontpospHas paboTa o reme
"O6BEMBI MHOTOT'PaHHHKOB"

[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTH3alis 3HaHHUH.
[Toctpoenue ceueHuii B
MHOTOT'PaHHHUKE

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3alus 3HAHUI.
Beruncnienne paccTosHHIA:
MEX]y AByMSI TOYKaMH, OT
TOYKH JI0 IPSMOIA, OT TOUKH JI0
IUIOCKOCTH, MEXTY
CKpCHIUBAOIHUMHUCSA ITPAMBIMU

HToroBast KOHTpOJIbHAS
pabota

68

[ToBTOpEeHue, 06061IEHNE
CHCTEeMaTH3allus 3HAaHU.
Brruucnenue yrios: Mexay
CKpEUIMBAIOIINMUCS
MPSIMBIMH, MEXAY IPSIMOI 1
MJIOCKOCTBIO, ABYTPaHHBIX
YTJIOB, YTIIOB MEXITY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map:
LEHTp, pajnyc,
TUaMeTp; TUIOIIAab
MOBEPXHOCTHU Cepsl
Bzaumnuoe
pacIoyio)KeHue
chepsl U MIIOCKOCTH;
KacaTeiabHas
MIJIOCKOCTH K cdepe;
I0maasb chepol
N3006pakenue
cdepsl, 1mapa Ha
miockoctu. CeueHus
mapa
Hunuuapuyeckas
MMOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
IWIAHAPUYECKON
MMOBEPXHOCTHU

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://resh.edu.ru/subject/lesson/4034/main/22795/

https://infourok.ru/videouroki/1465

https://infourok.ru/videouroki/1468

https://resh.edu.ru/subject/lesson/6300/main/22494/

s ap:
OCHOBAHHUS U
OoKkoBas

https://resh.edu.ru/subject/lesson/6300/main/22494/




MTOBEPXHOCTb,
o0pa3yrolas 1 och;
II0IIaab OOKOBOU U
MMOJTHOH
MMOBEPXHOCTHU

N3obpaxenune
WIAH]IpA HA
TIJIOCKOCTH.
PazBépTka
uunuaapa. Cedenus
HWIMHIpA
(TUTOCKOCTBIO,
napajuiebHON Uin
MePIEeHIUKYISIPHOM
OCH IHJIMH]IPA)
Konnueckas
MTOBEPXHOCTb,
oOpa3ymomue
KOHUYECKOU
MMOBEPXHOCTHU, OCh U
BEpIIIMHA
KOHUYECKOU
MTOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIUHA,
oOpa3yromas u oCh;
IUIoIIaas OOKOBOH 1
MOJTHOMN
IIOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/main/22650/

https://infourok.ru/videouroki/1460




VY ceu€HHbIN KOHYC:
obpa3yrommue u
BBICOTA; OCHOBAHUS
1 OoKOBas
MMOBEPXHOCTh

https://infourok.ru/videouroki/1462

10

11

12

13

N3obpaxenune
KOHYyCa Ha
IIJIOCKOCTH.
Pa3BépTka KoHyCa.
CeueHnus KoHyca
(TUTOCKOCTBIO,
napasuiebHON
OCHOBaHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIECH uepe3
BEPILUHY)
Kom6unamus ten
BpalleHUs U
MHOTOTPaHHUKOB

MHororpasHuxk,
OIIMCaHHBIN OKOJIO
cdepsr; chepa,
BIIMCaHHAas B
MHOT'OTpaHHUK WU
B TEJIO BpallEHUS

ITonsatue 00 00BEME.

OCHOBHBIE CBOMCTBA
00BEMOB TEN

https://resh.edu.ru/subject/lesson/4906/main/84069/

https://resh.edu.ru/subject/lesson/4906/main/84069/

https://infourok.ru/videouroki/1469

14

O06BEM UIHHpA,

https://infourok.ru/videouroki/1472




15

KOHYyca

O0BeM mapa u
I01a b chepbl

https://infourok.ru/videouroki/1477

16

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CooTHoNICHUS
MEXTy TUIOIIAIMU
MMOBEPXHOCTEM,
00BEMaMHU
MOIOOHBIX TeJl

17

KoHntposbHas
pabota mo Temam
"Tena BpameHus" u
"O6BeMsI TET"

18

Bekrtop Ha
IJTOCKOCTH U B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/2506/main/

19

20

21

Cioxenue u
BBIYUTAHUC
BEKTOPOB

YMHOXEHUE
BEKTOpA Ha YUCJIIO

Pasnoxxenne
BEKTOpA I10 TPEM
HEKOMIUIAaHAPHBIM
BekTopaM. IIpasuio
napajuienenunea

https://resh.edu.ru/subject/lesson/2030/main/

https://resh.edu.ru/subject/lesson/3037/main/

https://urokimatematiki.ru/urok-razlozhenie-
vektora-po-tryom-nekomplanarnim-vektoram-
956.html

22

Pemenne 3amau,




23

CBSI3aHHBIX C
IIPUMEHEHUEM
IIpaBUJI IEUCTBUH C
BEKTOPaMHU

[IpsmoyronbHas
CUCTeMa KOOpJIUHAT
B IIPOCTPAHCTBE.
Koopannatsr
BEKTOpA.
[Ipocreiimue 3agaun
B KOOpJMHATaxX

https://resh.edu.ru/subject/lesson/5724/main/21896/

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHNE
BEKTOpPOB

https://infourok.ru/videouroki/1480

25

26

27

Brruncnenue yrios
MEK1Y IPSMBIMH 1
IJTOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I
MIPU PEIICHUH
T€OMETPUUYECKHIX
3a7a4

KonTponbHas
pabota o Teme
"BexTops! u
KOOp/IMHATHI B
npoctpaHcTse"

https://resh.edu.ru/subject/lesson/2508/main/




28

[ToBTOpEHUE,
o0o01ienue u
CUCTeMAaTH3aIIHS
3HaHuil. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEeMBI Kypca
TUTAHUMETPUH

29

30

31

32

[ToBTOpEHUE,
000011IcHIE 1
CHCTEMAaTH3alHs
3HaHui. OCHOBHEIE
burypsl, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPUHI

IToBTOpEHME,
00001IeHHE 1
CHCTeMaTH3aIus
3HaHW#. 3amaun
TUTAHUMETPUH U
METO/Ibl UX PEIICHUS

IToBTOpEHME,
00001IeHHE U
CHCTEMATHU3aIIH
3HaHWH. 3amaun
TUTAHUMETPUH |
METOJIbI HX PEIICHUS

IToBTOpEHME,
o0o01ieHue u
CUCTEMAaTHU3al Ui




3HaHui. OCHOBHBIC
¢burypsl, GpaxThl,
TEOpeMbI Kypca
CTEpPEOMETPUU

33 Htorosas
KOHTpPOJIbHAsI paboTa

[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTHU3aLH
3HaHUH

34

OBILEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka: ajiredpa 1 Hayajla MaTeMaTUYECKOTO aHalIu3a, FTEOMETPHUSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. [Toypounsie pazpadotku 1o reomerpun. 10 kinacc / Coct. B.A.
Aposenko. - 3-¢ u31a. - M.: BAKO, 2019. - 304 c. - (B nomo1p mKoJIbHOMY
YUUTEITIO).

2. IToypounsie pa3pabotku o reometpuu. 11 kimacc / Coct. B.A. SIpoBenko. -
3-e m31. - M.: BAKO, 2019. - 336 c. - (B moMorip MKOJIEHOMY YIUTEIIO).
3. 'eomertpus. 11 kmace : TeXHOTOTHYECKHAE KapThl YPOKOB 10 yueOHuky JI.C.
4. Aranacsana, B.® byry3osa, C.b. Kagomuena, JI.C. Kucenépoit, 2.1

[Toznuska / aBT.-cocT. I'.}O. KoBTyH. - Bonrorpan : Yuutens, 2019. - 242 c.

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. https://fipi.

2. Menuareka «IIpocBemeHus»

https://resh.edu.ru

3. ®okchopa.py



4. https://skysmart.ru

5. http :// school - collection . edu . ru / - equnas komnekius [JOPos

6. lesson.edu.ru

7. https://www.yaklass.ru

8. https://content.edsoo.ru/lab/subject/2/

9. http://markx.narod.ru/ - MmaremaTnka B IIKOJIE

10. http://festival.1september.ru/articles/ - ¢hecTuBanb nmegarormyeckux uiueh
«OTKpBITBIN YPOK»

11. www . ege .edu.ru - uapopmarmonHsiii mopran EI'D.
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