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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHHUS T'€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpPOBaHUS (YHKUMOHATBHOM MaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOr0 W WACATbHOTO, XapaKTepe OTPakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIIECHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€UCTBUTENBHOCTH.  OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON J1E€ATEIBLHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHAIBHO BaXKHBIX KA4YECTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOYYarONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst ~ 4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €ciiM B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I'eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 kaccax gBisitoTCS:

e (opmupoBaHuEe MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS  TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,



o (dopmupoBaHUE (YHKIIMOHATTEHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IPU U3YyYEHUU JPYIHMX Y4EOHBIX MPEAMETOB, IPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKHE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar il PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MUHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HA4aJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuleHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJa4 Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCA € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpasHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSIM, HO M MO ToJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenefleéHHbIM [0 rojaaM OOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOUYHble MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuyecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NMEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO0  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEH: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa o TpEX MepreHINKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIM
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs MNHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CummeTpuss B MNPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(hephl.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI01a/1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHApA U KOHYCA.

KoMmOunanuu Ten BpalleHHss W MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIlEHUS.

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

[Togo6upie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Cedenus mwiMHApa (MapaJUyieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelmieHwe 3anay, CBSI3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTopamu. IIpsMoyronbHas cucrema



KOOpaMHAT B mpoctpancTBe. KoopamHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalspHOE MNPOU3BEIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyYaIOIErocst Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKEHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTHYECKOH KYJIbTYphI, TOHUMAaHWEM BIIASHUS
COIMAITBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTEeMAaTHUYECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawIileld cpeapl, IUIAHHPOBAHUS TOCTYNIKOB U OICHKH WX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOH IEesSTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BHTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHMBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCATIbHBIMU PE2YTIIMUBHBIMU OeUCMBUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedus8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJHCaroweo  Mupa;  npumMeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpEICNICHUS] ~ TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX W YTBEPXKICHUSX;



npeasiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue IeicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHUBOPEUYUE, MPOOJIeMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (OPM MIPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCHPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7a4ui, KOMMEHTUPOBATh ITOTYYEHHbIN pPe3ylbTar;

B X0JI€¢ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yMe€ U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEICTaBISATh  pe3yJbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAUU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON PabOThI MPU PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensTh BUAB padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusauus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBHI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa IeM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguinmpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYI'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJijiesIeuIe]1, Kyo0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHMKOB METOJOM  CJIE€AOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJIUTHUYECKWE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY ABYMSI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TpU PEIICHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyja) ¢ TMpUMEHEHHuEM (OpMys; BBIYUCISATH COOTHOIIEHHUS MEXKIY
TUIOIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALHMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHHS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOU (opMe.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOaUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWUSI HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpPEM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas OBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIMCAHHBIH B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HUHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J11aI0T.

[IpuMeHSTH MPpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAratoluX HECKOJIBKO IIArOB PEMIEHHUS], €CIIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUYECKUX BEJIUYUH [0 00pa3liaM WUiIu ajirOpuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IPU PELICHUN CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI M TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMBsbl Bcero o0pasoBare/IbHbIC
padoTsbI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuro 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmnenpHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHUs], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witepp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsbl

Tena BpamieHus 12

OOBEMEBI TN 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001eHNE, . |

CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







HOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4yeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIC TTOHSATHS
CTEPEOMETPHU: TOUKA,
npsiMasi, IOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300pakeHUs IJIOCKOCTEH,
napajuIeNIbHBIX MPSMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[TonsTHs: mepecekaronuecs

IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamMas U mI0CKOCTb

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

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOMIUECS
IpsiMasi U MJI0CKOCThb

3HAKOMCTBO C
MHOI'OrpaHHUKamMu,
n300pakeHne
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOEKITHNOHHBIX
gepTexax

HauanbHbie cBenenus o kyoe
Y TTUPAMHUJIE, UX Pa3BEPTKH U



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

moneim. CeueHus
MHOTOTPaHHUKOB

HavansHbie cBeieHUS 0 KyOe
U NIApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOT'PaHHHKOB

ITonsatue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

ITonsatue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

[Toustre 00
AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJICACTBUA N3 HUX

10

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHHU U
CJICACTBUA N3 HUX

11

B3anmuoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,

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



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

IapajuleIbHbIE U
CKPELLIMBAIOIIUECS NIPSAMBIE

[TapayienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

12 rapajjieiabHble IPSMBIE B https://resh.edu.ru/subject/lesson/6065/
IIPOCTPAHCTBE;
[1apaJUIEIBHOCTD TPEX MPSIMBIX
[TapamienpHOCTH IPSIMBIX U

13 IIJIOCKOCTEN B IIPOCTPAHCTBE:
[TapamenpHOCTH IPSIMOU U
IIJIOCKOCTH

14 VYTIIBl ¢ COHANpaBICHHBIMU
CTOpOHaMU

15 VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

17 HapaniemeHocTs nockocTer: https://resh.edu.ru/subject/lesson/6129/
MapajuIeIbHbIE TUNIOCKOCTH

18 CaolicTBa napamienbHbIX
IIJI0CKOCTEN
[Ipocreiimme

19 MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TeTpa’ip, KyO,
napajuiesenunes

20 [Toctpoenue ceuenunit

21 ITocTpoenue ceueHni

22 Kontponbnas paboTa mo teme



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6129/

"[IpsiMble U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U
I0cKocTein"”

23

[lepnieH IUKYIAPHOCTD NPAMON
U IUIOCKOCTH:
IIEPIICHIUKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

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

24

[IpsimMble napasienbHble U
NIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

25

26

27

[IpsiMble napaiienbHble U
NIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

IIpusnax
MEPIEHIUKYIISIPHOCTH IIPAMOM
U IIJIOCKOCTH

IIpusnax
MEPIEHUKYIIIPHOCTH IIPAMOiL
U IIJIOCKOCTH

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

28

Teopema o npsmon
MEPIEHIUKYISIPHON
IIJIOCKOCTH

29

30

Teopema o npsmoit
MEPIEHUKYISIPHON
IJIOCKOCTH

Teopema o npsamon
NEPIEHIUKYIISIPHON



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/

IIIIOCKOCTH

31

[lepnenaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosgHue OT IPSIMOM 110
MIJIOCKOCTH

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

32

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH OO IINIOCKOCTH,
paccTogHUE OT MPSIMOM 110
IUIOCKOCTH

33

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JO IINIOCKOCTH,
paccTosHUE OT MPSIMOM J10
IUIOCKOCTH

34

[lepnienaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH OO IINIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IUIOCKOCTH

35

36

VYTIIBI B IPOCTPAHCTBE: YroJl
MEXy NMPSIMOM U TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBII
yroJ IBYIPaHHOIO yIJia

https://resh.edu.ru/subject/lesson/6063/

37

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria

38

[lepneHUKYISIPHOCTD

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



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/4748/

IIJIOCKOCTEMN: IPU3HAK
MEePIEHINKYIISIPHOCTH ABYX
IIJIOCKOCTEH

39

[lepneHUKyYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEMN

40

[lepneHuKyISIPHOCTD
IJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

41

42

Teopema o Tpéx
MEPIEHIUKYISIPAX
Teopema o Tpéx
MepHeHIUKYISIpax

43

Teopema o Tpéx
MEPIEHINKYIApaX

44

KonrtpomnbHas pabora no
teMaM "[lepneHnuKyIsIpHOCTh
MPSIMBIX U IIOCKOCTEN" U
"VTIiel MEXKAY IPSIMBIMU U
IUIOCKOCTSAMU"

45

[TonsiTEe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI
MHOTI'OrpaHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOTOTPaHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA

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

46

IIpu3ma: n-yronpHas npu3ma;

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



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

I'paHd 1 OCHOBAHUS IPU3MBI;
npsaMas 1 HaKJIOHHAA IIPHU3MBbI;
OOKOBas U IOJIHAS
IIOBEPXHOCTH ITPU3 MBI

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
HapajuleJIenUIe] U ero
CBOICTBa

48

49

50

51

[Inpamua: n-yroapHas
MUpaMua, TPAaHU U
OCHOBAHHWE TTHPaMHU/IBI;
OOKOBast U MOJIHAs
MIOBEPXHOCTb TMPAMHU/IBI;
NpaBUJIbHAS U yCeUEHHAs
nupaMuia

[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHATHUE NPABUILHOTO
MHOTOI'paHHHKA; TPaBUJIbHAs
[pU3Ma U paBUIIbHAs
NUpaMyU/Ia; IpaBUIbHAs
TpEyTOoJIbHAS IUPaMH/IA U
MpaBWIbHBIN TeTpa’ip; KyO

IIpencrasnenue o
ITPaBUJIbHBIX
MHOT'OTPaHHHUKAX: OKTa’dIp,
JOJIEKadAp U UKOCABP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIHO
TOYKH, IPSMOH, TIJIOCKOCTH.

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

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



https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/

DneMEeHThl CUMMETPUH B
nUpamMuIax,
napaJuleenumneaax,
MPaBUWIEHBIX MHOTOTPaHHHUKAX

52

BrrunciieHue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JMAroHaJ, yIJibl

53

[Tnomanp 60koBOM
MMOBEPXHOCTH U MMOJHON
IIOBEPXHOCTH NPSMOM
IIPU3MBI, IUIOLATb
OCHOBaHUM, TEOpEMA O
OOKOBOM TOBEPXHOCTH
MIPSAMOM TIPU3MBI

54

55

IImomane OOKOBOI
MTOBEPXHOCTU U MIOBEPXHOCTH
IIPaBWIBHON MUpPaMUBbI,
Teopema o IUIOIIAa GOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIAPAMMIBI

KonTponbhas pabota no teme
"MHoOrorpaHHuKu"

56
57

TToustue 00 00BEME

O0BEM TUpaMUIBI

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

58
59

O6BEM upaMuIbl

O0BEM TUpaMuUIBI

60

O06BEM TUpaMuIBI

61

O0BEM npU3MBI

[ S T S U R R S —

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



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5629/

62

O0BEM npU3MBI

63

64

O06BEM IPU3MBI

Konrponsnas pabora no reme
"OOBEMBI MHOTOTPaHHHUKOB"

65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

66

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALMs 3HAHHUM.
Beruncnenue paccrosiHum:
MEXy IByMsI TOUKaMH, OT
TOUYKHU J0 NPSMOH, OT TOUKH
710 IJIOCKOCTH, MEXKIY
CKPEILMBAIOINMUCS IPSIMBIMU

67

HrtoroBas KOHTpoOJIbHAS
paborta

68

IToBTOpenue, 0600IIEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrios: Mexay
CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEXKTY MIPSIMON U
IJIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJI0OB MEXKAY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE pecypchl

Cdepa u map: uentp,
paanyc, TuamMeTp; oMb
MTOBEPXHOCTHU Cepsl
B3aumMHoe pacrnionioxeHue
cepsl U TIOCKOCTH;
KacaTrelbHasl INIOCKOCTh K
cdepe; momans ceps
N3ob6paxenue chepsl, mapa
Ha TuiockocT. CeueHust
mapa

Hunuaapudeckas
MOBEPXHOCTh, 00pa3yroIIne
LWJIAHAPUYECKON
MOBEPXHOCTH, OCh
HWIAHAPAYECKON
MTOBEPXHOCTH

[{unuHap: OCHOBAaHUS U
OOKOBasI MOBEPXHOCTb,
o0pa3ymolas 1 oCh; MJIOIAb
OOKOBOW M MOJTHOM
IIOBEPXHOCTH

N300pakeHne HWIMHIpPA HA
mockocty. Pazséprka

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

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



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/6300/

uunuuapa. CeyeHus
UMIMHIIPA (TUIOCKOCTBIO,
napajyieabHON Uin
MEePIEHIUKYISIPHONU OCU
HUAJTUHIPA)

Konnueckas n0OBEpXHOCTB,
o0pa3ymolire KOHUYeCKOn
MMOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKOU
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlIKMHA, 00pa3yromas u
OCb; IJIOLIAAb OOKOBOM U
MOJTHOW MMOBEPXHOCTH

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

VY ceu€HHBIN KOHYC:
o0pa3yrolue 1 BhICOTa;
OCHOBaHHUA U OOKOBas
MOBEPXHOCTh

10

11

N300paxeHnune koHyca Ha
mockocTH. PazBéprka
KoHyca. CeueHus KOHyca
(MIII0CKOCTHI0, apaIeIbHOM
OCHOBAHHIO, U MJIOCKOCTHIO,
MPOXOIAILIEH uepe3
BEPILNHY)

KomOunHnanwst Ten BpameHus
Y MHOTOTPaHHHUKOB

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

12

MHororpaHHuK, ONMMCaHHbIN
okoJto ctepsr; chepa,



https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4906/

BIIMCAHHAAd B MHOI'OI'PaHHUK
HJIM B TCJIO BPAIICHHUA

13

14

IToustue 06 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

O06BEM UIMHpA, KOHYCa

15

OO0BEM TIapa ¥ ImIomaib
chepsl

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

16

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
IJIOIIAIIMU ITOBEPXHOCTEH,
00bEMaMU ITOIO0HBIX TEJT

17

18

19

KonTponbHas padota no
temaM "Tena Bpamenus" u
"O6bems! Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB

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

20

21

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pasnoxxenue Bekropa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napaesnenumnena

22

Pemenue 3ama4, CBSI3aHHBIX C

MNPUMCHCHUCM ITpaBUJI



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4758/

JEUCTBUN C BEKTOPAMHU

23

[IpsimoyronbHas cucrema

KOOPJMHAT B MPOCTPAHCTBE.

Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOpAHHaTax

24

25

VYo MeXy BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Brruucnenue YTJIOB MCKAY
IpAMBIMHA U IINIOCKOCTAMU

26

KoopanaatHO-BEKTOpHBII
METO/ IIPH peIIeHUH
reOMETPUUYECKUX 3a7a4

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

27

KonTponbHas padota no
teMe "BekTopsl u
KOOpJIUHATHI B
npocTpaHcTae”

28

[ToBTOpenue, 06o0IIEeHNE U
cHCTEeMaTH3aInsI 3HaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJIAHUMETPUU

29

[ToBTOpeHme, 0600IIEHNE U
cHCTEeMaTH3aInsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
IUTAaHUMETPUH



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

30

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUH.
3a1aun IIAHUMETPUH U
METOJIbI UX PEIICHHSI

31

[ToBTOpeHuEe, 06001ICHNE 1
cucTeMaTu3alus 3HaHHM.
3amauu TIIAHUMETPHH U
METOJIbI MX PEIICHUS

32

[ToBTOpenue, 0600IIEHNE 1
CUCTEMATU3ALMS 3HAHHUMN.
OcHoBHBIE QUTYPBI, PAKTHI,
TEOpeMBI Kypca
CTepPEeOMEeTpUH

33

34

HrtoroBas KOHTpOJIbHAS
paborta

[ToBTOpeHue, 060061IeHNE 1
cUcTeMaTH3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






