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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
obygarormuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepalbHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHETO OOIIETO 00pa30BaHuUs,
¢ yd4€TOM COBpPEMECHHBIX MHUPOBBIX TpeOOBaHUH, TPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanuzarus mporpamMmbl 00ecrieYnBaeT OBIAICHUE KIFOYEBHIMA KOMIIETCHIIMSIMH,
COCTaBJISIONUMHU OCHOBY IS CaMOPAa3BHTHS W HEMPEPHIBHOTO OOpa30BaHMUS,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBLHOTO Pa3BHTHS
JUYHOCTH O0YYaroIMnXCsl.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpEAMETHBIX WU
MPEAMETHBIX PE3YJIbTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JIMYHOCTHOTO
pa3BuTUsl oOydaronuxcs, (HOopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYeCKOM
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX JUCHUIUIMH. Pa3BuTHe y o0yvaromuxcs
NPaBUIbHBIX MPEACTABICHUM O CYIIHOCTH W MPOUCXOXKIECHUU TE€OMETPUYECKHUX
abCTpakifii, COOTHONICHUH PEATBHOTO M HWICAIBHOTO, XapaKTepe OTPaKCHUS
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYalUXCsl, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOMMMBIX JUIs aJamnTaiii B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXKHOCTh M3y4YEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIUIeHWE, (HOpMUpPYEMOe TPH H3YYCHUH OOYJaArOIIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS T'e€OMETPUUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (QopMa
OTPaXXEHUSI OKPYKAIOIIETO MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHWUSI M AKTUBHOIO
npeobpazoBanus  jAeWcTBUTENbHOCTU.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU



oOpazamu 00BENMHSIET pa3Hble BUIbI Yy4eOHOM U TPYAOBOW JESATEIBHOCTH,
SBIIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BaXXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHa
3amadya (QopMUpOBaHUS Yy OOYYalOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
pPa3HOBUIHOCTH OOpAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yuyeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHus U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
CHEU(PUYHBIX T€OMETPUN, BO3MOXXHOCTH YCIEIIHOTO MPOJOJIKEHUSI 00pa30BaHUs
M0 CMELMAIBHOCTSM, HE CBA3aHHBIM C MPUKJIIAHBIM UCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHA IS
00ydJaronmxcsi CpeHeN MIKOJIbI, He UCIIBITHIBABIITNX 3HAYMTEIIBHBIX 3aTPyTHCHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHs, CBSI3AHHbIC
co crneuupuKod TEeOMETPUU U HEOOXOJMMbIE I >XKU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUAX B IPOGECCHOHATBHON eI TEIbHOCTH.

JlocTikeHHe 1eM  OCBOEHHMS MPOrpaMMbl  00ECeuHUBaeTCsl PELIEHUEM
COOTBETCTBYIOIIMX 3aj1ady. [IpuopuTeTHBIMKM 3ajJadyaMud  OCBOEHHSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opmMupoBaHMEe mNpEACTAaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOKH

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYXKAIOIIIM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TelaX BpalleHUs
KaK O BaXHEHIIMX MAaTEeMaTHYECKUX MOJENSIX, MO3BOJIAIONIMX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs pacloO3HaBaThb Ha YepPTekKax, MOJEISIX U B
peaIbHOM MHPE MHOTOTPAHHUKH U TEJIa BPaIlEHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/1ad HAa TOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aAJITOPUTMAMHU  pEHIEHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHUpOBaHUE  yYMEHHUS TMPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pacCcy X JeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MPAKTUYECKUM COJEP’KAHUEM;



e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOyyarouuxcsi, TMO3HABATEIbHON  AKTUBHOCTH,  MCCIIEJOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIEHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HX Ha S3BIKE
TE€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIJIIOUEHHE B KYPC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pelIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNanbHENIIeMy U3YUYEHUIO MPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
PaKTUYECKON JESTENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUYalllUXcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3aJad Ha
CO3JaHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMNOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJIEP KAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHuororpasHukn», «lIpsMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrmpezensercs He TOJIbKO M0 COJepKaTelIbHbIM JIMHUSIM, HO W 1O TojAaM
00yueHHUs Ha YPOBHE CpeIHET0 o0I1ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TrojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAJCHHE TI'€OMETPUYECKUMU
MNOHATUSIMU U HaBBIKAMHU OCYUIECTBIISJIOCH MOCJIEA0BATEIbHO U MOCTYIATEIBHO, C
cOOJII0/IEHUEM TIPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yriayousist e€, o0pa3yst MpoUHble MHOKECTBEHHBIE CBSI3H.



Peasn3auus BOCIMTATEJBLHOT0 MOTEHIHAIA YPOKOB (YPOUHOU AESTENHbHOCTH,
ayJUTOPHBIX 3aHATUN B paMKaX MaKCHUMAaJbHO JIOMYCTUMOM y4eOHOM Harpys3KkH)
IpEayCMaTPUBAET:

¢ MAaKCHMaJbHOE  HCIIOJIb30BAHHE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH
cofiepkaHusl ydeOHOTO mpeamera s (popMHpPOBAHUS Yy OOYJArOIIUXCS
POCCHUICKIX TPaTUIIHOHHBIX TyXOBHO-HPaBCTBEHHBIX U
COLUOKYJIbTYPHBIX HEHHOCTEN, POCCHICKOTO HCTOPUYECKOTO CO3HAHUS HA
OCHOBE HCTOPHUYECKOTO TMPOCBEMICHUS; TOA00D COOTBETCTBYIOIIETO
COJIEp)KaHWsI  YPOKOB, 3aJaHWii, BCIIOMOTATEIbHBIX  MaTEpPHAIOB,
POOJIEMHBIX CUTYAIHH JUTst 00CyKISHUH;

¢ BBIOOP METOIIOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOUINX BOCIUTATEIHLHOE
BO3/ICHCTBUE HA JTMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAIIOM,
IENbI0 U 3aJadaMH BOCTIMTAHUS, IEIEBBIMH OPUEHTHUPAMH PE3yIhTaTOB
BOCIIMTAHUS; peaTH3alfi0 MPHOPUTETa BOCIUTAHUS B  y4eOHOU
IESTSIIEHOCTH;

o TIPUBIICYCHHE BHUMaHHUs OOYYAIOIMIMUXCS K IICHHOCTHOMY AaCHeKTy
U3y4aeMbIX Ha ypOKaX MPEJIMETOB, SIBJICHUH U COOBITHI, HHUIIMUPOBAHNE
OOCYX/ICHUH, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIAM;

¢ IPUMEHEHUE UHTEPAKTUBHBIX dopm  yueOHOI  paboTel  —
MHTEIJICKTYallbHBIX, CTUMYJIMPYIOIIUX [MO3HABATEIFHYI0 MOTHBAIIHIO,
UTPOBBIX METOJIUK, TUCKYCCHUH, TAIONIINX BO3MOKHOCTH MPHUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JHMAJIOTa; TPYMNIIOBOW pabOThI, KOTOpas y4uT
CTPOUTH OTHOIICHUS U JCHCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIICHUS;

o TOOYXJeHHEe OO0y4arommxcs coOM0JaTh HOPMBI TOBEACHUS, IpaBUIIa
OOIIEHUS] CO CBEPCTHUKAMH U MEAarord4ecKuMu  pabOTHHUKAMH,
COOTBETCTBYIOIIME  YKIaAy  0OImIeoOpa3oBaTeIbHOW  OpraHU3aIlNH,
YCTaHOBJICHHE U MOICPKKY JOOPOKEIaTeIbHON aTMOC(hEPHI;

o OpraHW3alMi0 HACTABHWUYECTBA MOTHBHPOBAHHBIX H JSPYAHPOBAHHBIX
oOyJaromuxcsi Hajl HEYCIEBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0COOBIMH 00pa30BaTEIILHBIMUA TTOTPEOHOCTSIMH, JTAIOIIETO O0YyJaronuMCs
COLMAIEHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA M B3AMMHOM TOMOIIIY;

o WHUIUUPOBAHHE ¥ TOJICPKKY HCCIEIOBATEIbCKON  JIESATEIILHOCTH
oOydaromuxcs, TUIAHUPOBAaHWE W BBIMOJIHCHHE WHAWBUAYAIBHBIX U
IPYNIOBBIX TPOEKTOB BOCIUTATEILHOM HAITPABICHHOCTH.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOEe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IIEpECEKaroLIuecs,
napajuielbHble M CKpeluBamoIuecs npsmMsele. llapamnensHoCTs HpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; NaPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTJIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieIbHbIE TUIOCKOCTH; CBOMCTBA
napauieNibHbIX —IUIOcKocTe. IIpocrteifimme mpocTpaHCTBEHHbIE (UTYpPHI Ha
IUIOCKOCTH: TETpadIp, KyO, mapajjiesienumnea; MIoCTPOEeHUE CEeUSHHI.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJjl, JIMHEHHBIA YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 110  MJIOCKOCTH,  MpoeKkuus  (GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEePHEHIUKYISPax.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; NpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs ¥ MOJIHAsI IOBEPXHOCTh MUPAMUbL; IPaBUWIbHAS U
yCeu€HHas INHUpaMyJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIC
MHOI'OTPAaHHUKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs IHMPaMKJA; NPABUIIbHAs TPEYroJibHas INHUpPaMUAA U IPaBUJIbHBIN
TeTpadap; KkyO. IlpeacraBieHune o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMHAAX, MHapajuieJenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUILHON MHUPAMUJIBI,
TeopemMa O IUIom@aAu yceu€éHHoW mmpamuibl. [lorsitue 00 00béMe. OOBEM
MAPAMHU/JIbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tena Bpamenust

[Munuaapuyeckas MOBEPXHOCT, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IIWIMHIPUYECKON moBepxHOoCcTU. [lunuHap: ocHoOBaHus U
OOKOBasi TMOBEPXHOCTb, O0Opa3yrollas MU OCh; IUIOMIAAb OOKOBOWM U MOJHON
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM W TIOJHOH IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3yrolire 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anmHoe pacmnonoxkenue chepsl U IMIOCKOCTH; KacaTelabHas TNIOCKOCTh K cdepe;
101131 Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka HUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OTMMCaHHBIM OKO0JIO cdephl; chepa, BOHCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 0O0béMe
NPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpancTBe. ClI0KeHNEe U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Paszno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopam. [lpaBwiio mapaminenenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CkalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Briuucnenue yrioB Mexay MPSMbIMU U MJIOCKOCTSIMU. KoopIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yITC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUNA O00YUYAOIIETOCS] KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXAaHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedd mnpodeccur W peanr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caM00Opa30BaHNI0 Ha NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHONW U COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX IpodiIeM;
OpHMEHTAllMEed Ha NPUMEHEHUE MAaTeMaTH4YECKUX 3HAHWUU Ul PELICHMS 3a1ad B
o0yacTu OKpyXKawollled cpepl, IUJIAHUPOBAHUS TOCTYNIKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIEU CPEJIbI.

IleHHOCTH HAYYHOI'O O3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKM M  OOUIECTBEHHOM MpPaKTUKH, MMOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUECKON MAESITeNbHOCTH, ITAaloB €€
pPa3BUTUSA M 3HAYMMOCTH JUIA Pa3BUTUS LUBUIW3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH ITPOCKTHYKO M MCCIECNOBATENbCKYHO JESITEIBHOCTD
VWHJVMBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«MatemaTuKa XapaKTepU3yOTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCliCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS  (0CB0eHUe
Memo008  NO3HAHUA — OKPYHCAUie2o0  Mupa;,  NpUMeHeHue  J102UYECKUX,
ucciedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayuei).

ba3oBble jjornyeckue aeicTBus:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE TIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXTy MOHATHAMH; (OPMYyITUPOBATH
OmpeseNeHUus] TMOHSATHH, YCTAaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJii OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH U MNPeoOPa3OBBHIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npeajiaraTh  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHH;

e JeJaTh BBIBOJbI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BBIOMpaTh HauboNee NOAXOAAMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciienoBarebLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, IPOLIECCAMH;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
IPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000O0IICHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUH, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIS PELIECHUS 3aauu;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIKIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (hopMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh M  (QPOPMYJIHMPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHbBIN pPE3yJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UAECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NOPEACTABIATh  PE3yJbTaTbl  PELICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUHU.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHIMBUIYAIBHON pabOThI PU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOODAWMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
C YU4€TOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOU pediekcuu Kak OCO3HaHUS
COBEpLIAEMBIX JIEMCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yJabpTara peluieHrsl MaTeEMaTUYeCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PELIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIGHUMBATh COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUSI WM HEOCTH)KEHHS pPe3yJbTaTOB JESTEbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTD U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMH: ABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMujia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudgunuposathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccudukanyy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAHHUKU; MPSAMbIE U HAKJIOHHBIE PU3MBbI, TapaICIICIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MIJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBACHITH TPUHIUIIBI TTOCTPOCHUS CEUEHUM, UCTIONB3YsI METO/ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BUI
CBEpXY, COOKyY, CHHU3Y.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alroOpuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHE METOAbl IIPU PEHICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPENIMBAIOIIMMUCS TPSMBIMHU.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alroOpuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHUE METOAbl IIPU PEHICHUU
CTaHJIAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCJIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MPSIMBIMU, MEXKAYy TMPAMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruncisats 00bEMBI M TUIOMIAAM TOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ OpuMeHeHueM (OpMyJ; BBIYHCIATH COOTHOILIEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mpeoOpa3oBbIBATH W HHTEPHPETHPOBATH HMHPOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPECTABICHHYIO Ha YEpTekKax U
PUCYHKAaX.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, MPEANOIaratonX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpyuMeHATh  MpPOCTEWIIME MPOrpaMMHBIE  CpPEICTBA UM JAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH HpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHATh W3YUYEHHBIE IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHH.

11 KJIACC

OnepupoBaTh TOHATHIMH: [WIWHIAPUYECKAsS TOBEPXHOCTh, OO0pa3yOIIHE
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  ITOBEPXHOCTb,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruucnsate 00BEMBI W IUIOMIANM TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEN C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCaHHBIM OKOJO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpALLCHUS.

BrrauciasaTte COOTHOIMIEHUST MEXY IUIONIAISIMH TIOBEPXHOCTEW M 00BEMaMu
MOTO0HBIX TE.



N300paxaTs u3yyaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINoHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BpAILECHUSI.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEpTEXKaX U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAAt0T.

[TpuMeHsTh IpaBUIIO Napajlieenuea.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTts cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensaTh reomeTpuueckue (HaKThl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3aJ1a4, IPEIOJIaraolliiX HECKOJIBKO I11aroB PEIIEHUs], €CIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B ABHOM (hopMe.

Pematps mpocrelinine reoMeTpuuecKre 3aaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemare 3amaun Ha [0Ka3aTelNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0X/I€HUE F€OMETPUUECKHUX BEIUYMH 110 00pa3LaM WM aJlrOpuTMaM, IPUMEHss
U3BECTHBIE METO/IbI PU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATb HU3YyYEHHbIE MOHITHS B MPOIECCE MOHMCKA PEIICHUs
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha A3bIKE TIE€OMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
NPaKTHUECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKEHUEM I€OMETPUIECKUX BEIHUUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpOHHbIe (LM pPOBbLIE)

Konrtpoabnbsie IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI

O0P «JlomartHue 3agaHus.
Cpennee obrmiee oopazoBaHue.
I'eomerpusy», 10-11 knace, AO
«3maTeanpcTBO

BBenenune B crepeoMeTpurio 10 «IIpocsenieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Maremaruka. 10 ximacec, OOO
«DusukoH J1a6»

O0P «JlomartHue 3agaHus.
Cpennee obrmiee oopazoBaHue.
I'eomerpusy», 10-11 knace, AO
«3maTeanpcTBO

12 1 «IIpocsenieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 ximacc, OOO
«Duzukon J1adb»

[TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE.
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN

O0P «JlomarntHue 3agaHus.
Cpennee obriee oopazoBaHue.
12 I'eomerpus», 10-11 knace, AO
«3maTeanpcTBO
«IIpocsenieHne»»

[lepnieHAUKYISAPHOCTD NPSAMBIX U
IIJIOCKOCTEN
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Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xirace, OOO
«Pusukon Jado»

Ve MCXKAY MPSAMBIMHA U IIJIOCKOCTIAMU

10

O0P «/lomarninue 3agaHusl.
Cpennee oOmiee oOpazoBaHuUeE.
I'eomerpusy», 10-11 knace, AO
«31aTeIbCTBO
«IIpocsenienne»»
https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 kirace, OOO
«Pusukon Jado»

MHororpaHHUKHU

11

O0P «/lomarninue 3agaHusl.
Cpennee obmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 knace, AO
«31aTenbCTBO
«IIpocsenienne»»
https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Marematuka. 10 xirace, OOO
«Duzukon J1adb»

OO6BEMBI MHOTOIPaHHUKOB

O0P «/lomarninue 3agaHusl.
Cpennee oOmee oOpazoBaHuUeE.
I'eomerpusy», 10-11 knace, AO
«31aTebCTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Marematuka. 10 kirace, OOO



https://hw.lecta.ru/homework/new
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«Duszukon JIad»

[ToBTOpEHME: ceueHUs], pACCTOSHUS U YTJIbI

O0P «/lomarninue 3agaHusl.
Cpennee obriee oopazoBaHue.
I'eomerpus», 10-11 knace, AO
«31aTenbCTBO
«IIpocsenienne»»
https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xkiracec, OOO
«Pusukon Jado»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://hw.lecta.ru/homework/new

11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

JyieKTpOHHBbIe (LM pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

Tena BpameHnus

12

O0P «JlomarntHaue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpus», 10-11 knace, AO
«31aTenbCTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 11 ximace, OOO
«DusukoH Jad»

OOBEMEI TEN

O0P «JlomartHue 3agaHus.
Cpennee obrmiee oopazoBaHue.
I'eomerpus», 10-11 kmace, AO
«31aTeIbCTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 11 ximace, OOO
«DusukoH JIad»

BexTops! 1 kKoopAMHATHI B
MIPOCTPAHCTBE

10

O0P «JlomartHue 3agaHus.
Cpennee obrmiee oopazoBaHue.
I'eomerpusy», 10-11 knace, AO
«31aTeIbCTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new
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Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 11 ximacc, OOO
«Duzukon J1adb»

D0P «JlomarrHaue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpus», 10-11 knace, AO

«3maTeanpcTBO

[ToBTOpEeHmE, 0600IIECHNE,

cUCTeMaTH3aIusg 3HaHui 7 «lIpocsemenne

H https://hw.lecta.ru/homework/new
Tpenaxep «Ob6mako 3HAHUI.
Maremaruka. 11 ximace, OOO
«Pusukon Jad»
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuectBo yacos
Nen/m | Tema ypoka Kontpoasnubie IIpakTnyeckue HICKTPOHHEIC HHPPOBLIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

OcCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.

[TpaBuina n300pakeHUs HA PUCYHKAX: 1

M300paxKeHusl MII0CKOCTEH, MapaiebHbIX

MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
O0P «JlomarntHue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpusy», 10-11 knace, AO

[TonsiTust: mepecekarouecs MmI0OCKOCTH, «HapatensCTso

nepeceKaroIuecs mpsiMas ¥ MI0CKOCTh ! «Ipocaeruerne»>
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematruka. 10 ximacc, OOO
«DusukoH J1adb»

[TonsTHS: EepeceKarouecs MIOCKOCTH, 1

nepeceKaroIuecs mpsiMas | MI0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAaMH,

n300pa’keHre MHOTOTPAaHHUKOB Ha 1

pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkKaxX

HauanbHble cBeieHNs 0 KyOe U mupamu/e,

WX pa3BEPTKU U Mojenu. CedeHus 1

MHOI'OI'paHHUKOB



https://hw.lecta.ru/homework/new

D0P «JlomartHaue 3agaHus.
Cpennee obmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 knacc, AO

HavanbsHble cBeneHust 0 KyOe U mupamuie, «3narenbcTBO
6 ux pa3BeépTku U Mojenu. CedeHus «IIpocsemenne»»
MHOTOTPaHHUKOB https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Marematruka. 10 ximacc, OOO
«DusukoH J1ad»
[TonsiTHE 00 AKCMOMAaTUYECKOM MTOCTPOCHUH
7 CTEpEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[TonsiTHE 00 AKCMOMAaTUYECKOM MTOCTPOCHUH
8 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX
O0P «/lomarninue 3agaHusl.
Cpennee obriee oopazoBaHue.
I'eomerpusy», 10-11 kmace, AO
[TonsiTre 06 akcMOMaTUYECKOM TOCTPOECHUU «3naTenbeTBO
9 CTEepEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U «IIpocsemieHue»»
CIEICTBUS U3 HUX https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 kirace, OOO
«DuzukoHn Jlab»
B3aumHoe pacnonoxeHue npsmMbIx B
10 IIPOCTPAHCTBE: IepeceKarouecs,

napajiCJIbHbIC U CKPCIIMBAOIINCCA ITPAMBIC

11

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUU H
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CJIICACTBHUA U3 HUX

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MMPOCTPAHCTBE: MAPAJUICIIbHBIC IIPAMBIC B

12 MPOCTPAHCTBE; MApPaIICIbHOCTh TPEX
MPSIMBIX
O0P «/lomarninue 3agaHusl.
Cpennee obmee oOpazoBaHuUeE.
I'eomerpus», 10-11 kmace, AO
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B «H3maTeabpcTBO
13 npoctpaHcTie: [lapamienbHOCTh NPsSMON U «IIpocsenieHne»»
TUIOCKOCTH https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xiracec, OOO
«Duzukon J1adb»
14 VYrabl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE
16 Yron Mexay npsiMbIMU B MPOCTPAHCTBE
17 [TapamienbHOCTD IIIIOCKOCTEMN:
napasuiesibHbIE TIIIOCKOCTH
O0P «JlomarntHaue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpusy», 10-11 knace, AO
«31aTenbCTBO
18 CBolicTBa mapauiebHBIX MIIOCKOCTEN «IIpocsenieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 kiracec, OOO
«Duzukon J1adb»
19 [Ipocrteiinme mpocTpaHCTBEHHBIE (UTYPHI
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Ha TUIOCKOCTH: TETPasdp, KyO,

napajuieiaenunes
20 [locTpoenue ceuenuii
21 [TocTpoenne ceuenuit
KonTponpHas padora o teme "Ipsimbie u
22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTD NPAMOU U
23 IUIOCKOCTH: MEPIEHANKYIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE
24 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K ITIOCKOCTH
25 [IpsimMble napaienbHbIe U
NEepPHEHANKYISIPHBIE K MIIOCKOCTH
2 [Ipu3Hak nepneHuKyJIIPHOCTH IPSIMOM U
IJIOCKOCTH
O0P «/lomarninue 3agaHusl.
Cpennee obmee oOpazoBaHuUeE.
I'eomerpus», 10-11 knacc, AO
[Ipu3Hak nepneHguKyJIpHOCTH IPAMOM U «HspateisCTao
27 TOCKOCTH «IIpocsenienne»»
https://hw.lecta.ru/homework/new
Tpenaxep «O0ako 3HAHUIY.
Marematuka. 10 ximacc, OOO
«DuzukoHn Jlab»
)3 Teopema o mpsiMON MEPIEHANKYIISIPHON
IIJIOCKOCTH
29 Teopema o npsAMoOl NepIEeHANKYIIPHON



https://hw.lecta.ru/homework/new

IIJIOCKOCTH

Teopema o mpsiMON EPIECHANKYIISIPHON

30
TIJIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH
[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH
D0P «JlomartHaue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpusy», 10-11 xknace, AO
[leprieHANKYISIP U HAKJIOHHBIE: PACCTOSTHUE «M3narenbCcTBO
33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT «IIpocsenieHne»»
MPSMOU 10 TIIOCKOCTH https://hw.lecta.ru/homework/new
Tpenaxep «Ob6mako 3HAHUI.
Marematuka. 10 xkiracec, OOO
«Duzukon J1adb»
[lepnieHauKymsIp U HAKIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
15 VYrael B IpOCTPAHCTBE: YTroa MEXIY NpsIMO
Y TTOCKOCTBIO
16 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yrjia
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JIBYT'PAHHOIO yTJia
38 [leprieHAMKYIASIPHOCTD IJIOCKOCTEM:



https://hw.lecta.ru/homework/new

HNpHU3HAK NEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEH

[IeprieHAUKYISIPHOCTD INIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEN
O0P «/lomarninue 3agaHusl.
Cpennee obmee oOpazoBaHuUeE.
I'eomerpus», 10-11 kmace, AO
[IeprieHAUKYISAPHOCTD INIOCKOCTEN: «M3paTenbeTBo
40 MPU3HAK NEPIEHIUKYISIPHOCTU ABYX «IIpocBemieHue»»
IJIOCKOCTEMN https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xiracec, OOO
«DuzukoHn Jlab»
41 Teopema o0 TpEX nmepHeHIUKYIApax
42 TeopeMa 0 TpEX nmepHeHIUKYISIPax
43 Teopema o Tp€x nmepneHaUKYISIpax
KonTtponbsHas pabora mo Temam
44 "I[lepieHANKYIAPHOCTD NPSIMBIX U
mIockocTe" u "Y bl MeXAy NPSAMBIMU U
IJI0CKOCTSMU"
[TonsaTe MHOTOTrpaHHUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipu3ma: n-yronpHast npu3Ma; rpaHu U
46 OCHOBaHUS IPU3MBbI; MIPsIMasi U HAKJIOHHAs

IIPU3MBI; OOKOBas W MOJIHAS IMOBCPXHOCTDH

IPU3MBI



https://hw.lecta.ru/homework/new

[Tapamienenunen, IpsMOYIrOJbHbBIN

47
napajiesenuIe ] ¥ ero CBOMCTBa
O0P «JlomarntHue 3agaHus.
Cpennee obriee oopazoBaHue.
I'eomerpus», 10-11 kmace, AO
[Tupamuga: n-yrojapHas MUpaMuia, TpaHu U
«31aTeIbCTBO
OCHOBaHHME MUPaMUIbI, OOKOBas U MOTHAS
48 «IIpocsenieHne»»
MMOBEPXHOCTh MUPAMU/IBI; IPABHIIBHAS U
. https://hw.lecta.ru/homework/new
yceu€HHas TUpaMuaa N
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xiracec, OOO
«Duzukon J1adb»
[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
49 IIpU3Ma U NIpaBUJIbHAS IUPAMHU/JIA;
npaBUJIbHAs TPEYroJibHAS MUpaMuaa U
MIPaBUJIBLHBIN TETpadap; KyO
[IpencraBiaenue o npaBUIbHBIX
50 MHOTOIPaHHHUKAX: OKTa’dAp, AOJEKadIp U
HUKOCa3IP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOUYKH, MPSMOH, TIIOCKOCTH.
51 DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuienenuneaax, npaBuiIbHbIX
MHOTOI'PAaHHHUKAX
O0P «/lomarinue 3agaHusl.
Cpennee oOmee oOpazoBaHuUeE.
Briuucnenue 31eMeHTOB MHOTOTPAHHUKOB:
52 I'eomerpus», 10-11 knace, AO

p€Opa, nuaroHau, yribl

«H3maTeabpcTBO
«IIpocsenieHne»»
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Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xirace, OOO
«Pusukon Jado»

[Tnomaas 6OKOBOWM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTHU MPSMOM TIPU3MBI, TTOIIA/Tb

33 OCHOBaHUH, TeopemMa 0 OOKOBOIA
MOBEPXHOCTHU MPSMOU MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MTPaBUIILHON MUPAMHUIBI,
TeopemMa O TUIOMAa OOKOBOM MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHnTtponbHas pabota mo Teme
"MHororpaHHuku"
56 ITonsitue 06 00BEME
57 O0BEM TUpamMu bl
58 O06BEM nupaMubl
O0P «/lomarninue 3agaHusl.
Cpennee obmee oOpazoBaHuUeE.
I'eomerpusy», 10-11 knace, AO
«M31aTenbcTBO
59 O0BEM TUpamMu bl «IIpocsenienne»»
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 10 xkiracec, OOO
«Pusukon Jado»
60 O0BEM TUpamMuIbI
61 O06BEM npu3MBbI
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62 O06BEM npu3MBbI

D0P «JlomartHaue 3agaHus.
Cpennee obmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 knacc, AO
«3maTeanpcTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Marematruka. 10 ximacc, OOO
«Duzukon J1adb»

63 O06BEM npu3MBbI

64 Kontponbnas padota mo teme "O0bEMBI

MHOTOTPaHHHUKOB"

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTtpoeHne ceueHuii B
MHOTOT'PAaHHHUKE

[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUI: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT
TOYKH JI0 TIOCKOCTHU, MEXKIY
CKPEIIMBAIOIIUMHUCSA TPSIMBIMU

67 Hrorosas KoHTpoOJbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHHE YIIIOB: MEKIY

68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEKITY
IPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB,

YIJIOB MEXAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KIIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka Kontpoabnbie IlpakTuueckue ICKTPOHHEIC HHPPOBLIE
Bceero o0pa3oBaTejibHbIE PeCypPChI
padoTsI padoThI
| Cdepa u map: UeHTp, paanyc, TUaMeTp; |
TUTOMIA/Ib TTIOBEPXHOCTHU ChEPHI
B3anmuoe pacnionoxxenue chepsl U
2 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh K 1
cthepe; mromaas cheps
O0P «/lomarinue 3agaHusl.
Cpennee obmee oOpazoBaHuUeE.
I'eometrpus», 10-11 knacc, AO
N3o6paxkenue cdepsl, mmapa Ha MIOCKOCTH. «M3paTenscTEo
3 1 «IIpocBemieHue»»
Ceuenus mapa
https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Maremaruka. 11 ximace, OOO
«Du3ukoH JIad»
[{umuHaprdeckas TOBEPXHOCTb,
4 00pa3yromme MHUIHHIPUIECKON |
MOBEPXHOCTH, OCh IIJIMHIPUICCKOMN
MMOBEPXHOCTH
Hunuuap: ocHoBaHUs U OOKOBast
5 MOBEPXHOCTh, 00pa3yromas u oCh; 1
TJI0IAIh OOKOBOM M IMOJTHOM MOBEPXHOCTH
N300pakeHne muIMHAPA HA TIOCKOCTH.
6 Pa3Béprka nununapa. CeyeHus LUIMHApa 1
(TIIOCKOCTBI0, TAPAIIIEIIBHON WK
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NEepIEHANKYIISIPHON OCH LIMIIMH]IPA)

Konuueckasi moBepXHOCTb, 00pa3yromiue
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

O0P «/lomarinue 3agaHusl.
Cpennee obriee oopazoBaHue.
I'eomerpus», 10-11 kmace, AO
«31aTebCTBO
«IIpocsenieHne»»
https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
Marematuka. 11 ximace, OOO
«Pusukon Jado»

Konyc: ocHOBaHUE U BEpIIMHA,
o0pa3yrolas U 0Ch; IIIOMAaas OOKOBOM 1
MOJTHOM NOBEPXHOCTHU

VYceu€HHbIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBAHHS U OOKOBas
MIOBEPXHOCTh

10

N3ob6pakenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus: KOHyca
(TIIOCKOCTHI0, MapalIeNIbHO OCHOBaHMUIO,
U TUIOCKOCTBIO, MPOXOAIIEH uepe3
BEPIITNHY)

11

KomMOuHammst Ten BparieHus u
MHOTOT'PAaHHUKOB

12

MHororpaHH1K, OIIMCAHHBIN 0KOJIO chepbl;
cdepa, BiMcaHHast B MHOTOI'PAaHHUK WJTH B
TEJIO BpaILEHUs

13

[Tousatie 00 00BéMe. OCHOBHEIE CBOIMCTBA
00BEMOB TEN

14

O0BEM IUIHHpA, KOHYCa
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O0P «JlomarntHue 3agaHus.
Cpennee obmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 knacc, AO

«3maTeanpcTBO
15 OO0BéM 1mapa U mIomaahs chepol «IIpocsemieHne»»
https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Maremaruka. 11 ximacc, OOO
«DusukoH J1ab»
[TomoOHbBIE TeNa B IPOCTPAHCTBE.
16 COOTHOIIICHHS MEXY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMHK MMOJOOHBIX TEI
17 KontponpHas pabora no temam "Tena
BpameHus" u "O0beMbr Ten"
18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE
19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB
20 YMHOXEHHE BEKTOpA Ha YUCIIO
O0P «JlomarntHue 3agaHus.
Cpennee oOmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 knacc, AO
Paznoxenune BekTopa 1o Tpém «M3narenbCcTBO
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio «IIpocsenieHne»»
napajuiesienumnesa https://hw.lecta.ru/homework/new
Tpenaxep «O01ako 3HAHUIY.
Maremaruka. 11 ximacc, OOO
«DusukoHn JIadb»
Pemenune 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI JEHCTBUH C

BEKTOpaMHU
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[IpssMoyronpHas cucreMa KOOpAWHAT B

23 npocTtpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocretinue 3a7a4u B KOOpAMHATAaX
24 VYron mexny Bekropamu. CKaisipHOe
MIPOU3BEICHNE BEKTOPOB
O0P «/lomarinue 3agaHusl.
Cpennee oOmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 kmace, AO
«31aTesbCTBO
Boruncnenue yrioB Mex1y NpsSIMbIMU U
25 0CKOC «IIpocsenieHne»»
IUIOCKOCTSIMU
https://hw.lecta.ru/homework/new
Tpenaxep «Ob6mako 3HAHUI.
Marematuka. 11 ximace, OOO
«Du3ukoH JIad»
26 KoopauHaTHO-BEKTOPHBIN METO TTPU
pelIeHUH TeOMETPUUECKUX 3a7au
7 KontponsHas pabora no teme "BekTops! u
KOOPJMHATHI B MPOCTpaHCTBE"
[ToBTOpeHnue, 0600IICHNE U
73 cucremaruzanus 3HaHui. OCHOBHBIC
¢urypsl, ¢paxThl, TEOPEMBI Kypca
IUTAHUMETPHUH
O0P «JlomarntHue 3agaHus.
Cpennee obrmiee oopazoBaHue.
[ToBTOpeHue, 06001ICHNE U
o I'eomerpus», 10-11 knace, AO
cuctemarusanus 3HaHuil. OCHOBHbBIE
29 «31aTebCTBO
burypsl, GpakThl, TEOPEMBI Kypca
«IIpocsenieHne»»

IIAaHUMETPHUN

https://hw.lecta.ru/homework/new

Tpenaxep «Ob6maKo 3HAHUI.
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Marematuka. 11 ximace, OOO
«Duzukon JIao»

[ToBTOpeHue, 06001IeHNE U

30 cHUcTeMaTH3aIlus 3HaHuH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHUS
O0P «/lomarinue 3agaHusl.
Cpennee oOmiee oOpazoBaHuUeE.
I'eomerpus», 10-11 kmace, AO
[ToBTOpenue, oboOIIeHNE U «M3naTenscTBO
31 cUCTeMaTu3alys 3HaHul. 3agauyn 1 «IIpocsenieHne»»
TUTAHUMETPUU U METOJIBI UX PEIICHUS https://hw.lecta.ru/homework/new
Tpenaxep «Ob6mako 3HAHUI.
Marematuka. 11 ximace, OOO
«Duzukon J1adb»
[ToBTOpEHME, 0000IIEHNE U
0 cucrteMatusanys 3HaHui. OCHOBHEIE |
¢Gurypsl, GpaxThl, TEOPEMBI Kypca
CTEpEeOMETPUU
33 HroroBast koHTpoIbHAs paboTa 1
34 [ToBTOpenue, oboOIIeHNE U |
cUCTEeMaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Aranacsu JI.C., byty3os B.®., Kagomies C.b. u ap. Metoguueckue
pexomennanuu. 10-11 kmaccesl (k yaeonuky Artanacsia JI. C. u ap.)
I'.".KoBanena, 10 xiacc reomeTpus moypouyHsie mianbl moyaeonuxy JI.C.
AraHnacsna, B.®. byry3osa. C.b. Kagomuesa"Yuurens" 2003r
Meronnueckue pekomennanuu. 10-11 kmaccor (k yueonuky Atanacsa JI. C. u
ap.)

I'.'".KoBanesa, 11 kiacc reomeTpusi noypouHsle mianbl noyueonuxy JI.C.

ArtanacsHa, B.®. byry3oBa. C.b. Kagomiesa"Yuutens" 2003r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

D0P «Jlomamaue 3ananus. Cpeanee oobiiee ooOpazoanue. ['eometpusin, 10-11
kiacc, AO «M3narensctBo «IIpocBemenueny https://hw.lecta.ru/homework/new

Tpenaxep «Oo6mako 3nanuiiy. Marematuka. 10 kiacc, OO0 «Duzukon Jlad»



Tpenaxep «Obnako 3Hanmit». Matematuka. 11 kimace, OO0 «®uzuxon JIad»
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