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[TOACHUTEJIBHAA 3AIITMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
MPABIJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M NPOLECCOB pPEAJbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIEMOYKHU JIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEIIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JAeWCTBUTENBHOCTH.  OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOM U TpPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETpPHIO Ooee
r1yOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl pEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, 1mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApAUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPpaHHOTO  yTJa.
[lepneHaMKyIIlp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  NPOEKIUs  QUIypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJNEeMEHThl TOpu3Mbl M nupamuzabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAS MUpPaMUJIa;, MNpPaBUIbHAS TPEYrojibHash MNHUpaMuAa M TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpPaMUAaX, Mapajuiesienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHAPUYIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
MIPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsmMoyrosnbHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE MPOU3BEJIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKHUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTeMAaTHUCCKUX 3HAHWHM Ui pEIICHUs 3a1ad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [OHHUMAaHHUEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIHHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBLMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie  noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUie20  Mupa;,  NpuMeHeHue  J102UYecKUXx,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpENICCHUS  TOHATUH; YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUECHUH 10 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUyuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XO/y pelIeHus 331a4l, KOMMEHTHPOBATH MOJIyYEeHHBIN pe3ysbTaT;

B X0/i€ 00CY>KJeHH 3a]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIlUN 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB AECATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJis
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METOJbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) C TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOJIbKO [Iar0oB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opasyromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
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https://resh.edu.ru
1 BBenenue B ctepeoMeTpuio 10 https://urok.apkpro.ru/
http://www.allmath.ru
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. https://resh.edu.ru
2 . 12 https://urok.apkpro.ru/
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH htto:/Awww.allmath.ru
IlepnieH IUKYIAPHOCTD MPSAMBIX U https:/resh.edu.ru
3 . 12 1 https://urok.apkpro.ru/
frocKrocTen http://www.allmath.ru
https://resh.edu.ru
4 VYTriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
5) MHororpanHuk# 11 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
7 IToBTOpEHME: CEUECHMUS, PACCTOSIHUS U YIJIbI 4 https://urok.apkpro.ru/
http://www.allmath.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru
1 Tena Bpamenus 12 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
2 OO0BEMBI Tel 5 1 https://urok.apkpro.ru/
http://www.allmath.ru
https://resh.edu.ru
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 1 https://urok.apkpro.ru/
http://www.allmath.ru
ToBTopeHHe, 0606meHTe https://resh.edu.ru
4 ’ o 7 1 https://urok.apkpro.ru/
CHCTEMATH3ANHA SHAHIHI http://www.allmath.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE IOHATHSA
CTEpEOMETPHUH: TOUKa, IIpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300pakeHHs
IIJIOCKOCTEM, IapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ IIOCKOCTh

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsamMasd U MmiI0CKOCTb

3HaKOMCTBO C
MHOTOTpaHHHKaMH,
u300pakeHune
MHOFOFpaHHI/IKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTekax

HavansHbie cBeneHus 0 Kyoe u
UpaMuze, UX pa3BEPTKU U

https://urok.apkpro.ru/




monenu. CeueHus
MHOTOIPAHHUKOB

HauanpHbIe cBeieHus 0 KyOe u
nupamMu/ie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBHS U3 HUX

https://urok.apkpro.ru/

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

http://www.allmath.ru

TTonsiTre 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

10

TTonsiTre 00 aKCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

11

BzaumHoe pacnionoxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaromumecs,
[apajuieyIbHbIE U
CKpELIUBAIOIINECS MPSIMbIE

https://resh.edu.ru/subject/lesson/6133/start/272668/

12

[MTapannensHOCTh MPSMBIX H
TUTOCKOCTEH B MTPOCTPAHCTBE:

https://resh.edu.ru/subject/lesson/6065/start/125651/




napaJuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE;
NapaJUIEIIbHOCTD TPEX IPSIMBIX

[TapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

13 .
[TapannensHOCT IPAMON U
TUIOCKOCTH
14 VYribl ¢ cOHanpaBIeHHBIMU
CTOpPOHaMH
15~ TOTMCNAY MpAMBIMIL B hitps: //urok.apkpro.ru/
POCTPAHCTBE
16 VYron Mmexay npsMbIMU B
POCTPAHCTBE
17 HapansiensiiocTs mockoctel: https://resh.edu.ru/subject/lesson/6129/start/131672/
napasesbHble TNIOCKOCTH
18 CaolicTBa napamieabHbIX
TUTOCKOCTEH
IIpocreiimne
19 HPOCTPAHCTBEHHbIC GHIYPb Ha https://resh.edu.ru/subject/lesson/5444/start/221486/
MIJIOCKOCTH: TETPadIp, KyO,
napaieeuie]]
20 [TocTpoenue ceuennmii https://resh.edu.ru/subject/lesson/4912/start/23573/
21 [TocTpoenue ceuenunit
KonTtponbHas pabora o Teme
"ITpsiMbl€ M TUIOCKOCTH B
22 IIPOCTPAHCTBE.

[TapaieabHOCTh MPSIMBIX U
IIockocten"




23

24

25

[leprieHAMKYIASIPHOCTD MPAMO
Y TUIOCKOCTH:
NEePHEHANKYJISPHBIE PSIMbIC B
MIPOCTPAHCTBE

[Tpsimble mapanienabHble U
NEePIEeHIUKYIISIpHBIE K
IJIOCKOCTH

HpHMLIC ImapajyiCcJIbHbIC 1

MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson/4724/start/20411/

26

[Ipu3nak
NEPIEHANKYJIIPHOCTH IIPSIMOU
1 TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

27

28

29

30

[Ipn3nak
NEPIEHANKYJIIPHOCTH TIPSIMOU
Y IJIOCKOCTH

TeopeMa o npsamoi
NEPHEHANKYIJIIPHON
IUIOCKOCTH
TeopeMa o npsmoit
NEPIEHUKYIAPHON
IUIOCKOCTH
Teopema o npsimoit
NEPIEHIUKYIIPHON
IJIOCKOCTH

https://urok.apkpro.ru/

31

[lepnenauKynsp U HaKJIOHHBIE!

PaCCTOAHNEC OT TOYKHU 0
IJIOCKOCTH, PACCTOAHUEC OT

https://resh.edu.ru/subject/lesson/6127/start/221519/




32

HpHMOfI J0 IIIIOCKOCTH

[IepnieHauKymIsp U HAKIIOHHBIE:

pacCToOdHUE OT TOYKH OO0
IIJIOCKOCTH, PACCTOAHUE OT
HpHMOfI J0 IIIIOCKOCTH

33

[IeprieHauKysp U HAKIIOHHBIE!

PaCCTOAHUEC OT TOYKHU 0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

34

[IepnieHauKyIsp U HAKIOHHBIE!

PaCCTOAHNEC OT TOYKHU 0
IJIOCKOCTH, PACCTOAHUC OT
HpﬂMOfI J0 IIIIOCKOCTH

http://www.allmath.ru

35

36

37

VYrisl B IPOCTPAHCTBE: YroJl
MEXIY NPSIMOM U IJIOCKOCTBIO
JIByrpaHHBIN yroJi, TMHEHHBIN
yroJj ABYTPaHHOIO yIJia
JIByrpaHHBIN yroJl, TMHEHHBII
yroJj ABYTPaHHOIO yIJia

38

[lepneHAUKYISIPHOCTH
IIJIOCKOCTEN: MpHU3HAK
NEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/20810/

39

[lepneHAUKYISIPHOCTH
IIJIOCKOCTEN: MpHU3HAK
NEPIEeHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

40

[IeprieHAUKYISIPHOCTD




41

IJIOCKOCTEH: MpU3HaK
NEePHEHANKYJIIPHOCTH JABYX
IJIOCKOCTEN

Teopema o Tpéx
HEePIEeHIUKYIIsIpax

https://urok.apkpro.ru/

42

Teopema o Tpéx
HEPIEHIUKYIIAPax

43

44

45

46

47

Teopema o Tpéx
NEePHEHANKYIISpax
KonTponbnas pabota no
teMaM "llepneHaAnKyIsIpHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"Vl MeXAY IPSIMBIMU U
II0CKOCTSIMU"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE dJIEMEHTHI
MHOTOTPaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA

[Ipu3ma: N-yronbHas npu3Mma;
TpaHU U OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHASI IPU3MBI;
0OOKOBas | IOJIHAS
HOBerHOCTB HpI/ISMI)I

[Tapamnenenumnen,
IIPSIMOYTOJIBHBIN
napajulesIeuInes U ero
CBOMCTBa

http://www.allmath.ru

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/5443/start/21270/




48

[Mupamuaa: N-yronpHast
nupamMuia, rpaHd 1 OCHOBaHHE
nUpaMu/Ibl; 00KOBask U MOJTHAS
MOBEPXHOCTh ITUPAMHU/IBL;
NpaBUJIbHASA U yCeuEHHAS
nupamMuza

https://resh.edu.ru/subject/lesson/5866/start/221576/

49

[IpaBusbHBIE MHOTOTPAHHUKH:
IIOHATHE IIPABUIILHOTO
MHOT'OI'PAHHUKA; IPABUJIbHAS
IIPU3Ma U NIPaBUJIbHAS
NIMPAMKJIA; IPABUIIbHAS
TpeyrojibHas MUpaMuaa u
IPaBUIbHBIN TETpa’ip; Kyo

https://resh.edu.ru/subject/lesson/4023/start/149352/

50

IIpencraBinenue 0 mpaBUIbHBIX
MHOFOFpaHHI/IKaX: OKTaBJIp,
JOJIEKa’Ap U UKOCABP.

o1

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO
TOYKH, OPSIMOH, TIIIOCKOCTH.
OneMEeHTbl CUMMETPUH B
NUpaMHJIax,
napajuleJenunen1ax,
IIPABWJIBHBIX MHOTOTpaHHHUKAX

https://resh.edu.ru/subject/lesson/6297/start/22283/

52

Briancnenune 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHalv, yIriibl

53

[Tnomans OOKOBOMI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTHU IPSIMOMN MPU3MBI,




IUIOIAAb OCHOBaHMM, TeopemMa
0 OOKOBOI MOBEPXHOCTHU
IIPSAMOM TIPU3MBI

[Tnomans 6OKOBOM

MOBEPXHOCTHU U MIOBEPXHOCTH
MPaBUJIbHOM MUpaMUIbI,

54 . 1

Teopema O IUIoMaau OOKOBOM

IIOBEPXHOCTU YCEUEHHON

UPaAMUJIBI
55 KonrponbHas pabora no reme 1

"MHororpaHHuku"
56 ITonsiTue 06 00BEME 1 http://www.allmath.ru
o7 O0bEM nupamMuIbl 1
58 O06BEM nupamMub! 1 https://urok.apkpro.ru/
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUIBI 1
61 O06bEM TpU3MBI 1 https://urok.apkpro.ru/
62 O06BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1 http://www.allmath.ru
64 KonTtponbHas pabora o Teme 1

"OO6BEMBI MHOTOI'PaHHUKOB"

[ToBTOpeHue, 060061IeHNE
65 cucTeMaTH3alus 3HaHUi. 1

ITocTpoenue ceuennii B

MHOTOI'paHHHKE

[ToBTOpenue, 0600IIEHNE
66 cUCTEMATH3AIU 3HAHWIA. 1 http://www.allmath.ru

Brluucnenue paccTosHUN:




67

MEXy IBYMS TOUKaMH, OT
TOYKH J0 NPSIMOM, OT TOYKH 10
IIJIOCKOCTH, MEKIY

CKPELIUBAIOIIMMUCS IPSIMBIMU

HroroBast kKoHTpoJIbHAs paboTa

68

[ToBTopenue, 06001IEHNE
CHCTEMaTH3aIus 3HAHUM.
Briuucnenue yrios: Mexay
CKpEIIMBAIOIUMUCS
HNPSIMBIMH, MEXY TIPSIMOU U
IJIOCKOCTBIO, ABYTPAHHBIX
VTJIOB, YTJI0B MEXKIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: 1ieHTp,
panuyc, 1uameTp; MIomaab
MOBEPXHOCTHU CEphbI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

DJleKTPOHHbBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE

IIpakTHyeckue
pecypcsl

padoThI

https://resh.edu.ru/subject/lesson/4034/start/22791/

B3anmHoe pacnonoxenue
cdepbl ¥ IITOCKOCTH;
KacaTrebHasl IIIOCKOCTh K

chepe; iomaasb chepsl

N3o06paxenue chepsl, mapa
Ha 1iockocTh. CeueHus
mapa

unueapudeckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
LWIAHAPUYECKON
MMOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490/

Hunuaap: ocHOBaHUS 1
O0KOBas MOBEPXHOCTb,
oOpasyromas U 0Ch; TJIOMIATh
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

N3o0paxenue munnHapa Ha
IJIOCKOCTH. Pa3BépTka

https://urok.apkpro.ru/




uwimHapa. CeyeHus
UUIUHAPA (MII0OCKOCTBIO,
MapauieIbHON UIn
NEPIEHIUKYISIPHONU OCU
HUAJTUHIPA)

10

11

12

Konnueckas noBEpXHOCTb,
o0pa3yroIre KOHUIeCKOn
MMOBEPXHOCTU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHoBanue u
BepIlIKMHA, 00pa3yromas u
0Cb; IIIOMIagb OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yrolne 1 BbICOTa;
OCHOBaHHUs U OOKOBas
MTOBEPXHOCTh

N300pakeHne KoHyca Ha
mockocTy. Pazséprka
koHyca. CeueHus KoHyca
(TIIOCKOCTHI0, MapalIeNIbHON
OCHOBAHMIO, U TUIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILKHY)

KomOunanus ten BpaieHus
Y MHOTOTPaHHUKOB

MHoOrorpaHHuk, OnMCaHHbIN
0KO0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK

https://resh.edu.ru/subject/lesson/4903/start/22646/

http://www.allmath.ru

https://resh.edu.ru/subject/lesson/4906/start/84087/

https://resh.edu.ru/subject/lesson/5525/start/22875/




13

WJIU B TEJIO BpaICHUS
[Tousitue 00 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Te

https://resh.edu.ru/subject/lesson/4904/start/280336/

14

15

16

17

O0BéM UIHHIIPa, KOHYCA
OO0BEM 11apa ¥ IIoMmAb
chepsl

IlonoOHbIC TEna B
npoctpancTBe. COOTHOIICHHS
MEXY TUTOINAISIMA
MMOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX TeJl

KonTponbHas padota no
temaMm "Tena Bpamenus" u
"O0BeMbI TET"

https://resh.edu.ru/subject/lesson/5629/start/23082/

https://resh.edu.ru/subject/lesson/4910/start/23238/

18

19

20

Bexkrtop Ha mmockoctH U B
MPOCTPAHCTBE

CnoxxeHue 1 BbIYUTaHUE
BEKTOpPOB

YMHOXEHHE BEeKTOpa Ha
YUCIIO0

https://resh.edu.ru/subject/lesson/4758/start/21648/

21

Pasnosxenne BekTopa mmo
TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio
napajuleJenune1a

https://urok.apkpro.ru/

22

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHHUEM TPaBUIT
JIEWCTBUM C BEKTOpaMHU

http://www.allmath.ru




23

[IpsimoyronbHas cucrema

KOOPJMHAT B MPOCTPAHCTBE.

Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpIHHaTax

https://resh.edu.ru/subject/lesson/5724/start/21892/

24

25

VYron MexXIy BEeKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Brruucnenue YTJIOB MCXKAY
IIpAMBIMHA U IINIOCKOCTAMU

https://resh.edu.ru/subject/lesson/5723/start/149167/

https://urok.apkpro.ru/

26

KoopannaTHO-BEKTOPHBII
METOJI IPU PEIICHUN
reOMEeTPHUECKUX 3a]a4

https://resh.edu.ru/subject/lesson/6404/start/132055/

https://resh.edu.ru/subject/lesson/6083/start/149229/

27

KonTponbHas padota no
teMe "BekTopsl u
KOOP/IMHATHI B
npocrpaHcree”

28

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJIAHUMETPUU

http://www.allmath.ru

29

[ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
IJIAaHUMETPUU

30

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTH3alis 3HaHUH.




31

32

33

33,[[&‘11/1 INIAaHUMETPHUHN U
MCTOJBI UX PCUICHUA

IToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HaHHUH.
3a1a4uu MIIAHUMETPUN U
METOJIbI HX PEIICHHUS

[ToBTOpeHME, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOpPEMBI Kypca
CTepEOMETPUH

HroroBas KOHTpoOJIbHAS
pabora

https://urok.apkpro.ru/

http://www.allmath.ru

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ainredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Haranws Kpynuna - ['eometpus. 10 kiace. [loypounsie pazpadotku k YMK JI.C.
ArtanacsHa u ip. @I'OC

Haranbs Kpynuna - ['eometpus. 11 kiacc. [Toypounsie pazpadotku k YMK JI.C.
Aranacsna u ip. PI'OC

Caaksa C.M. U3yuenne reomerpun B 10-11 knacce. Knura qnst yuurens.

3uB b. I'. I'eomeTpus. unaktuueckue marepuansl 10-11 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru - Poccuiickas 3JICKTpOHHAS IIIKOJIa

https://urok.apkpro.ru/ - bubimoteka [IOK

http://www.allmath.ru — Best MmaTemaTrka B OJTHOM MeCTe
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