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INOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMmma coctaBiieHa B COOTBETCTBUHU C 3aKOHOM Poccuiickoit ®denepannu «O06
obpazoBanun P®y, tpeboBanusmu denepaibHOTO TOCYJApCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
cpennero obmero oopazoBanust (PI'OC COO); TpeboBaHUSAMH K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenbHON MporpamMmbl cpeaHero oobiiero oopazoanuss MOBY «COILL No 5y (JIMYHOCTHBIM,
MeTanpeIMETHbIM, IPEIMETHBIM); OCHOBHBIMH MOAX0AaMu K ¢popMupoBanuio Y'Y/, a Taxke Ha OCHO-
BE€ XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3YJIbTAaTOB JYXOBHO-HPABCTBEHHOTO PAa3BUTHS, BOCIUTAHUS U
CoLIMaNU3allii 00yJaroIIuXCs, MPEICTaBICHHON B padouell mporpaMMe BOCIIUTaHUs; Y4eOHOTo IIaHa
MOBY «COII Ne 5.

PaGouas mporpamMma Ha ypoBHE CpeqHero odiero oopazoBanus (yriyOJeHHbIN ypOBEHb) CO-
otBeTcTBYeT DepepanpHoii paboyeil mporpaMmme o yueoHomy npeamery «l eomeTpus»

B mporpaMMe y4uTBIBaIOTCSI BO3PACTHBIE U ICHXOJIOTUYECKHUE OCOOEHHOCTU IIKOJIHHUKOB,
00y4aroInXCsl, MeXKIPEIMETHBIC CBS3H.

[IporpamMma oOecnieunBaeTcs CaeaAyOUMM Y4eOHO-MeTOANYeCKHM KOMILIEKTOM:

Yuebnux 1. MaremaTtuka. Anredpa u Hadajga MaTeMaTHYeCKOro aHanusa. ['eomer-
pust 10 — 11 xuacesl: 6a30BbIid 1 yriryOnéHHbI ypoBHU: yueOnuk / JI.C.
Artanacss, B.®. byry3os, C.b.Kanocues u np. — Mocksa: [Ipocsenienue;

Jluoaxmuueckue 2. Marematuka. AnreOpa ¥ Havajga MaTeMaTHYECKOro aHaim3a. [ 'eomer-
cpedcmea Oisl pus 10 — 11 knaccer: aunaktudeckue matepuanst / JI.C. ArtanacsH, B.O.
VUAUWUXCSL byry3oB, C.b.Kanocnes u ap. — Mocksa: [Ipocsenienue;

I'eomeTpus siBnsieTcss OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEAHET0 OOIIero oopa3oBaHus,
TakK Kak 00eCIIedynBaeT BO3MOKHOCTh N3YUYCHUS OUCHUIIIINH eCTGCTBCHHO-HaquOﬁ HaIrpaBJICHHOCTHU U
MPEeIMETOB TYMaHUTApHOTO IUKIA. [T0CKONBKY TOTHYecKoe MBIIIIEHHE, OPMUPYEMOE TPU U3YUEHUU
06y‘~IaIOHII/IMI/IC$[ HOHATUHHBIX OCHOB TCOMETPHH, ITPU AOKA3ATCIBCTBEC TCOPEM U MMOCTPOCHUMN LCITOYKHU
JIOTUYECKHUX YTBEPKACHUN MPU PEUICHUH T€OMETPHUECKUX 3a7a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUTIOTE3bl HETOCPEJCTBEHHO HCIOJIB3YIOTCS MPH PEIICHUHU 3a/ad eCTECTBEHHO-HAYYHOTO IIHKIIA, B
YaCTHOCTH (PU3MYECKHX 3a7ad.

Lenb ocBoeHMS MporpamMMbl y4eOHOTO Kypca «['eomerpusi» Ha yriayOn€HHOM ypoBHE — pas-
BUTHE WHIUBHUIYAIBHBIX CIOCOOHOCTEN 00yUarouXcst MPU N3yYeHUH T€OMETPUH, KaK COCTABIISIOIICH
npeaMeTHo obnactu «Marematuka u nHpopMaTHKa» depes obecreueHrne BO3MOXHOCTH MpruodpeTe-
HUS U UCTOJIB30BaHUS OoJiee TIIyOOKUX TeOMETPHUSCKUX 3HAHUN M JEHCTBHM, cielu(pUIHBIX TeOMET-
pUH, U HEOOXOUMBIX JIJISl YCIEIIHOTO MPOPECCHOHATBHOTO 00pa30BaHMsI, CBI3aHHOTO C MCIIOIh30Ba-
HUEM MaTeMAaTUKH.

[IpropuTeTHBIMHU 3aJjauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PacIIUPSIOUIUMHU U
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciivpeHue MpeAcTaBiIeHUsl 0 TEOMETPUH KaK YacTU MUPOBOM KYJIbTYphI U (hOpMHUpPOBaHHE
OCO3HAHUS B3aMMOCBSI3M T€OMETPHUH C OKPYKAIOIIIM MUPOM;

(dbopMHpOBaHKE MPEICTABICHHS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaXHEHWIIMX MaTema-
TUYCCKUX MOICIIAX, IMO3BOJIAIOINX OINMHUCBIBATL U U3YyYaThb PA3HBIC SABJICHUS OKPYXKAKOUICTO MHpPA, 3HA-
HUE MMOHATUIHHOTO armapara 1o pasnaeny «CtepeoMeTpus» y4eOHOTo Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHUS BIIAJCTh OCHOBHBIMU MOHSATHSMU O NMPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (GopMyIl 1 yMEHUE WX PUMEHSITh, YMEHHS JJOKAa3bIBATh
TCOPCMbI U HAXOAUTH HCCTAHAAPTHBIC CHOCO6BI pelICHud 3a1a4,



(dbopMUpOBaHHE YMEHHUS PACIIO3HABATh Ha YepTekax, MOACNSAX U B pEalbHOM MHpPE MHOIO-
I'PaHHUKH U TeJla BpaIleHUs,, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIH;

(¢hopMUpOBaHHE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEeMaTHYECKUX
TEOpHii, OPMUPOBAHKE TTOHUMAHHUS POJIM AKCHOMATHUKH ITPH MTPOBEACHUH PACCy KICHHIA;

(dbopMUpOBaHHE YMEHHUS BJIaJIeTh METOAAMH JJOKa3aTENIbCTB U AITOPUTMOB PELICHUS, YMEHUS
UX IPUMEHSATH, IPOBOJUTH JOKA3aTENIbHBIE PACCYKJIEHUS B XOJ€E PELICHUS CTEPEOMETPUUECKUX 3a1au
U 3a/1a4 C MPaKTHYECKUM CoJiep:KaHueM, (opMUpOBaHUE MPEICTABICHUS O HEOOXOIMMOCTH JI0Ka3a-
TEJIBCTB MIPU 0OOCHOBAaHMHM MaTEMAaTUYECKHX YTBEP)KICHUW U POJIM aKCHOMATHUKU B MPOBEICHUU JE-
TYKTHUBHBIX PacCyKICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIUICKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaro-
HIMXCS, TO3HABATEJIbHON aKTUBHOCTHU, UCCIIEOBATENLCKUX YMEHUN, KPUTHUHOCTH MBIIUICHUS, UHTE-
peca K U3yUeHHUI0 T€OMETPUH;

¢dbopMupoBaHre (QpyHKIIMOHAIBHONH I'PaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHHUS pacro-
3HABATh MPOSBICHHUS T€OMETPUUYECKUX MOHATHIA, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealibHBIX KU3HEH-
HBIX CUTYalMsIX U IPU U3yYEHUHU JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHO-
MEPHOCTEM, MOJIETMPOBAHUS PEATbHBIX CUTYyallUi, UCCIEA0BAHNS TOCTPOCHHBIX MOJIEIEH, HHTEpIIpe-
TaIUU MOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COZIEpKATEIbHBIMU JIMHUAMU yueOHoro kypca «['eomerpusi» B 10—11 xnaccax
aBisatoTcs: «[IpsiMble U MIOCKOCTU B MPOCTPAHCTBEY», « MHOTOrpaHHUKNY, «Tena BpamieHus», «Bekro-
PBI ¥ KOOPJMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @PI'OC COO TtpeboBaHHE «yMETh OMEPUPOBATH MOHATHSIMUY, pPeJie-
BAaHTHBIMH I'€OMETPUH Ha YriryOin€HHOM ypoBHE oOydueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM CO-
JepKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMUPOBAaHUE JIOTHUECKUX YMEHUHN pacrpenensiercs He
TOJILKO TI0 COJIePKATEIBHBIM JIMHHSIM, HO | 110 ToaM o0ydyenus. CopepikaHue 00pa3oBaHHs, COOTBET-
CTBYIOLIIEe NPEAMETHBIM pe3ysibTaTaM ocBoeHuss denepanbHoi pabodel mporpaMMsl, pacrpeneiéH-
HBIM TI0 ToZaM 0Oy4€HHUs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITH-
JIBHBIM BOIIpOCaM oOydaroliecs oOpamaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAZIE-
HUE T€OMETPUUYECKUMU MOHITUSIMU U HaBBIKAMHU ITOCJIEZIOBATEIBHO U MOCTYIATENbHO, C COONIOIEHUEM
NPUHIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMsI BKJIIOYATh B OOLIYI0 CUCTEMY I'€OMETPHUYECKUX Ipell-
CTaBJICHUW 00YYAIOIIUXCS, pacupsisi U yrayOmsis e€, o0pa3ys MPOUYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona K U3y4EeHUIO T€OMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycioBus s nuddepeHuanuu o0y4ueHus, TOCTPOSHU HHIUBUIyaIbHBIX 00pa3oBa-
TEJIbHBIX MPOrpamMM, 00eCeYuTh YriIyOJEHHOE M3y4YeHHE MeOMETPUHM KaK COCTaBIISIONIEH ydeOHOro
npeamera «MareMaTukay;

MOJIFOTOBUTh O0YYarOIUXCsl K MPOJOKEHUIO U3YyUeHHUs MAaTeMaTUKU ¢ Y4ETOM BbIOOpa Oy-
Iymien mpodeccuu, odecnedrBasi IPEEeMCTBEHHOCTh MEXTy OOIIMM H PO eCcCHOHAIBHBIM 00pa3oBa-
HUEM.

Onucanue Mecra y4eOHOro nmpeamera B y4eOHOM IIaHe
Ha u3yuenne yueOHOTO Kypca «['eomerpus» Ha yriryOoinéHHOM ypoBHe otBonuTcst 204 yaca: B
10 xnacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).

IHINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YUYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BOCIMTaHHeE:

c(OPMHUPOBAHHOCTH I'PAXAAHCKON MO3HUIIMKA 00YYaIOUIerocsi Kak akTUBHOT'O M OTBETCTBEHHO-
ro 4jeHa POCCUICKOTo 0OIIecTBa, MPEACTABICHUE O MaTeMaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, MPOIEAYP TPAKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHl U JIPYTOE),
YMCHUC BSaHMOﬂeﬁCTBOBaTL C COIMAJIbHBIMHU HWHCTUTYTaMU B COOTBCTCTBHU C HX (I)YHKL[I/IHMI/I n
Ha3HAYCHHEM;



2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakTaHCKOW HMICHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY MU
HACTOSIIIEMY POCCUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUMCKUX MaTe-
MAaTUKOB M POCCUMCKOM MAaT€MaTHYECKOW IIKOJBI, HCIOIb30BAHUE OTUX JOCTHKEHUH B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIMTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapona, chOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUM HAYKU U
JESATEIbHOCTBIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTYECKOE BOCIIUTAHUE:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/a4, PELICHUN, PAcCyKI€HUI, BOCIPUMMUYUBOCTh K MAaTEMAaTUYECKUM aclleKTaM pa3iind-
HBIX BUJIOB UCKYCCTBa;

5) puznueckoe BocniuTaHme:

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMAaTUYECKHE 3HAHUSI B MHTEpecax 3/I0pOBOTO U
Oe3omacHoro oOpa3a *U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (310pOBOE IHUTAHUE,
cOaNaHCUPOBAHHBINM PEKUM 3aHATUH M OTAbIXA, peryisipHas (usnueckas aKTUBHOCTB), (U3NYECKOe
COBEPUICHCTBOBAHUE IIPU 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM N€STEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TFOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYyIO0JI0OUs, MHTEpEC K pa3iuyuHbIM chepam
npoecCHOHANBEHOM JesITeIbHOCTH, CB3aHHBIM C MAaTEeMAaTUKONW U €€ MPUIIOKEHUSIMU, YMEHUE COBEp-
maTh OCO3HAHHBIN BBIOOp Oyayiel Mpoeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY 00pa30BaHUIO M caMOOOPAa30BAHUIO HA MPOTSHKEHUU
BCEU >KM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUU MPAKTUYCCKUX 3a7a4 MaTeMaTHYECKOMH
HaIpaBJIEHHOCTH;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYyJIbTYpbl, TOHUMAaHHE BIUSHUS  COIMATBHO-
HKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM CpeJibl, 0CO3HAHHUE TT100aIbHOI0
XapakTepa IKOJIOTUYECKUX MPoOJieM, OpUEHTAIMS HAa MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM AJs pe-
HIEHUs 3a7jad B 00JacTU OKPY’KaloLIEH Cpepl, MIaHUPOBAHUE MOCTYIKOB U OLEHKH UX BO3MOXKHBIX
MOCJIEICTBHM 17151 OKPY’KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOILECTBEHHOM NMpaKTUKHU, MOHMMAHWE MaTEeMaTHMYeCKONM HayKH Kak c(epbl 4eIoBedeCKOn
JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUMMOCTH IS PA3BUTHUS LIMBUJIM3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKHd U MaTEeMaTHYeCKON KyJIbTypol KaK CPEICTBOM MO3HAHMSI MHpA, TOTOBHOCTh OCYIIECTB-
JSITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IS TEIbHOCTh MHMBU/IYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHbIEC YHHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS

ba3oBble JJoruyeckue aeiicTBUS:

BBIABJIATE U XapaKTEPHU30BaTh CYHMICCTBCHHBIC INPU3HAKU MATEMATUUYCCKHUX 06’BGKTOB, TIIOHA-
TUH, OTHOIICHUN MEXIy MOHITHIMH, (DOPMYIHPOBATH ONMPEIEICHUS MOHITHI, yCTAHABIUBATh CYIIe-
CTBEHHBIN NMpU3HAK Kiaccu(UKaIMK, OCHOBaHMS AJsi 0000IIEHUsI U CpaBHEHUS, KPUTEPUH TIPOBOJU-
MOT'0O aHaIu3a;

BOCIPUHUMATh, (HOPMYJIUPOBATh U MPeoOpPa30BhIBATh CYXACHUS: YTBEPAUTEIbHbIE U OTpHULIA-
TCIBHBIC, CAMHUYHBIC, YACTHBIC U 06L[II/IC, YCJIOBHBIC;

BBISIBIIATh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEUHs B (hakTax, AaH-
HBIX, HAONIONEHUSX W YTBEPXKICHHSX, NpEAsiaraTh KPUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH M
MIPOTUBOPEUUI;

ACJIaTh BBIBOAbI C MCIIOJIL30BAHUECM 3aKOHOB JIOTUKH, NJCAYKTUBHBIX U MHAYKTHUBHLBIX YMO3a-
KJIFOYEHU, YMO3aKJIIOYEHU 110 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSITENIBHO JJOKA3aTElIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (NpsiMblEe U OT
IPOTHBHOTO), BHICTpAaUBaTh apryMEHTALUIO, IPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIbI;

BBIOMpPATh Ccroco0 pemieHus: yuyeOHo 3a1a4un (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHMS,
BbIOMpaTh HanOOJIEe NOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eHCTBUSA:

HCIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HMHCTPYMEHT MO3HaHMS, (HOpMYJIHpPOBATH
BOTIPOCHI, (PUKCHPYIOIIME MPOTHBOPEYHE, MPOOIeMy, YCTaHABIMBATh UCKOMOE M JaHHOe, (opmupo-
BaTh THIIOTE3Y, ApTyMEHTHPOBATh CBOIO MTO3ULIUIO, MHCHHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEI0OBAaHUE 10 YCTAHOBIIE-
HUIO0 0COOEHHOCTEH MaTeMaTHUYecKoro 0ObEeKTa, sIBJIEHUS, POLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MeX-
1y 00bEKTaMH, IBJICHUSIMM, [IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOLIEHUST M BBIBOJBI 110 pe3yjbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, HCCIIEOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIIBUraTh MPEANOJIOKEHHUS O €ro
pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH A€(PULUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOIIPOC M JUIsl peliie-
HUS 3a]1a4uu;

BbIOMPATh HHPOPMALIUIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPO-
BaTh U MHTEPIPETHPOBATH HHPOPMAIIUIO PA3ITMYHBIX BUIOB U ()OPM IIPEICTABICHUS;

CTPYKTYpUPOBaTh MH(POPMALINIO, NPEJCTABIATh €€ B pa3IMYHbIX (OpMax, WILIFOCTPUPOBAThH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO CAMOCTOSATENIEHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMmmyHukaTuBHBIEe yHHBepcaibHble YueOHbIe el CTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYKIEHHSI B COOTBETCTBUH C YCIOBHMSIMH U LIEJIsMHU 00I1Ie-
HUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KJIEHHsI 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXk/1aeMOi TeMbl, MPOOIEeMBbI, pela-
€MOM 3a/1auM, BHICKA3bIBATh WJIEH, HALIEJICHHbIE HA MOUCK PEILEHUs, CONOCTABIATh CBOM CYKJIEHUS C
CYXJIEHUSIMH JPYTUX YYaCTHMKOB JMajora, oOHapy>KuUBaTh pa3jiiyMe U CXOJCTBO MO3ULUI, B KOp-
pekTHOM Gopme hopMyIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS,

IIPEJICTABIISITh PE3YJIBTAThl PELICHUS 33aJa4l, SKCIIEPUMEHTA, UCCIEAOBAHNS, IPOEKTA, CAMOCTO-
ATEIbHO BHIOMpATh OpMAT BBHICTYIIEHHUS C YUETOM 3aa4 IPE3EHTALUU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe IeiicTBUSA

Camoopranuszaums:

COCTABIIATH IJIaH, QITOPUTM PELICHHUs 3a7ayd, BEIOUPATh CIOCOO pelieHus ¢ y4ETOM UMeElo-
IIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBAaThb U KOPPEKTHUPOBATh BapUaHTHI
peleHuii ¢ y4éToM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEIEKT:

BJIaJIeTh HaBBIKAMH MO3HABATENILHOW peduIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BJAJETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHs] MaTeMaTH4YeCKON 3a/1auH;

MPeBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOHUKHYTh IIPU PEIICHUHU 3a/1a4H, BHOCUTH KOPPEK-
TUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHJAEHHBIX OIINOOK, BBISBICHHBIX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LENU M YCIOBUSAM, OOBSICHATH MPUUMHBI JTOCTHKECHUS
WIN HEOCTHKEHUSI pe3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMmecTHasl 1eATEIbHOCTD:



MOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON W WHAWBUIYAIBHOW pabOTHI MpH pe-
ICHUH Y4eOHBIX 3a7ad, MPUHUMATh I[eTh COBMECTHOW NEATEIhHOCTH, IJIAHHPOBATH OPTaHU3AIUIO
COBMECTHOHM PabOThI, pacHpeAesaTh BHIbI paboT, JOroBapuBaThHCs, 00CYKIATh MPOIECC U Pe3ysbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpyNmoBbIX (opmax paboTsl (00CyxkacHUs, 0OMEH MHEHUH, «MO3TOBbBIC
HITYPMBD» U WHBIC), BBITIOIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JCUCTBUS C JPYTHMH
YJICHAMH KOMAaH/Ibl, OIICHUBATh KAUYeCTBO CBOETO BKJIAJa B OOIIWH MPOIYKT MO KPUTEPHUsIM, cHopMy-
JUPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBHSL.

MNPEIMETHBIE PE3YJBbTATHI

K xonity 10 kacca o0ydarmmiics HAy4YuTCS:

- CBOOOJIHO OTIEPUPOBATH OCHOBHBIMU MOHSTHSIMH CTEPEOMETPHH NIPH PEIICHUH 33134 U MPO-
BEJICHUHM MaTeMaTHUYECKUX PACCyKIICHUM;

- IPUMEHSATH aKCUOMBI CTEPEOMETPUH ¥ CIICJCTBUS M3 HUX MPH PEIICHUH TC€OMETPUUECKUX
3ajady;

- KJ1accu(pUIIMPOBATh B3aUMHOE PACIIONI0KEHHUE MPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B MPO-
CTpPaHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

- CBOOOJIHO OTIEPUPOBATH MOHATUIMH, CBI3aHHBIMH C yTJaMU B MIPOCTPAHCTBE: MEXKIY Mpsi-
MBIMH B IIPOCTPAHCTBE, MEXK1Y MPSAMOM U MIIOCKOCTHIO;

- CBOOOJTHO OTICPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,

- cBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUBI MHOTOTPAaHHHUKOB (TMpU3Ma, MUpaMHIa, TPSIMO-
YTOJIbHBIN Napaienenumnes, kyo0);

- KJ1accu(UUIMPOBATh MHOTOTPAaHHUKH, BRIOUPAst OCHOBAHUS I KIIacCU(PUKALINU;

- CBOOOJHO OMEPUPOBATH MOHATHUSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB ILIOCKO-
CTBIO;

- BBINOJIHATH MapajulelIbHOEe, IEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTUpOBaHUE (UTYp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiIoCKOCTH;

- CTPOWTH CEUCHHUS MHOTOTPAaHHUKOB PA3IMYHBIMU METOJIaMH, BBITOHSTH (BBIHOCHBIE) TUIOC-
KM€ YepTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y;

- BBIYUCIJISITH IUIONIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMHuaa), TeoMeTpuyie-
CKHX TeJl C MpuMeHeHHueM (Gpopmy;

- cBOOOHO OTMIEPUPOBATH MOHATUAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U TIJIOCKOCTh
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBL;

- CBOOOJIHO OTMEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpPJIMHATAM B IPO-
CTpPaHCTBE;

- BBITIOJTHATH JICHUCTBHS HAJl BEKTOPaMHU;

- pemarth 3a7aud Ha JOKa3aTENIbCTBO MATEMATHUECKUX OTHOIICHU U HAXOXKICHHE TeOMETPH-
YECKUX BEJIMYUH, IPUMEHSISI H3BECTHBIC METOJIbI TIPHU PEIICHUHA MaTeMaTHYCCKUX 3324 ITOBBIIIEHHOTO
Y BBICOKOTO YPOBHS CII0KHOCTH;

- IPUMEHSTH MPOCTEHUINNE MPOTPAMMHBIC CPEJICTBA U JECKTPOHHO-KOMMYHHUKAIIMOHHBIC CH-
CTEMBI TIPU PEIICHUU CTEPEOMETPUIECKIX 33]1aY;

- W3BJEKaTh, MPEOOPa30BBIBATh U HHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX;

- IPUMEHSATH TOTYYCHHBIC 3HAHUS HA NIPAKTHKE: CPABHUBATh U aHAIM3UPOBATH PEAIbHBIC CH-
Tyaluu, MPUMEHAITh U3YUYCHHBIE TIOHATHS B TPOIECCE MOMCKA PEIICHUS] MAaTeMaTHYeCKu CHOPMYIUPO-
BaHHOU MPOOJIEMBI, MOACIUPOBATh PEAbHBIC CUTYAIMH Ha S3BIKE T€OMETPHHU, UCCIEAOBATh MOCTPO-
€HHBIC MOJIETH C MCIOJIh30BAaHHMEM IeOMETPUUECKUX MOHATHA M TEOpeM, ammapara aireOphl, pemarhb
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXOXKICHHEM F€OMETPUUECKUX BEIUYUH;
- IMETh MIPENICTABICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUH KaK COCTABHOM YacTu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTHH.

K koniy 11 ki1acca oOyyaromuiicss HAy4UTCs:
- CBOOOZHO ONEpPUPOBAThH MOHATUSMH, CBSI3aHHBIMU C LIMJIUHAPUYECKON, KOHUUECKON U chepruueckoit
MOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MOTYICHHST;



- ONEpPUPOBATh MOHSATUSIMH, CBSI3aHHBIMU C TEJIaMU BpAIlIEHUS: HUIMHAPOM, KOHYCOM, cepoil
U I1apoM;

- pacro3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, cepa u map) u 0OBIACHITH CIIOCOOBI T10-
JTy4eHUs Tl BPaIICHUS;

- KJ1accu(UUIMPOBATh B3aUMHOE PACIONIOKeHHEe chepbl U MITOCKOCTH;

- BBIYHCIISATH BEJIMYUHBI 3JIEMCHTOB MHOTOTPAHHUKOB M TEJ BPAILICHUS, 00bEMBI M TUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (HOopMyIT;

- CBOOOJIHO OMEpPUPOBATH MOHATUSMHU, CB3aHHBIMHU ¢ KOMOMHAIIUSIMHU TENl BPAIICHUS ¥ MHO-
TOrPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B
MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

- BBIYHCIISATH COOTHOLICHUS MEKY IUIOLIAISIMU MTOBEPXHOCTEN U 00bEMaMHU MTOI00HBIX TE;

- U300pakaTh U3ydaeMbie (DUTYpHI, BHITIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHHUsI TEJl BPaLCHHUS;

- U3BJEKaTh, MHTEPIIPETUPOBATh W IMPEOOpPa3oBBIBATh MH(POPMAILMIO O MPOCTPAHCTBEHHBIX
reOMeTPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

- cBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

- BBIMIOJIHATH OTIEpAIK HaJl BEKTOPAMU;

- 3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAHHAT;

- pemath TeOMETPUUYECKUE 3a7]a4ui Ha BBIYUCIICHUE YTJIOB MEX/Y MPSMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUI OT TOYKM JO TIUIOCKOCTH, B I€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPU PELICHUH;

- CBOOOZHO OIEPHPOBATH MOHATUSMH, CBSI3aHHBIMH C JIBUKCHHEM B IMPOCTPAHCTBE, 3HATH
CBOICTBa JIBUKEHU;

- BBINIOJTHATH M300paXCHUsI MHOTOTPAHHUKOB M TEJ BPALICHUS MPH MapaJIeIbHOM MEpEeHoCe,
[EHTPaIbHOW CUMMETPUH, 3ePKATHHON CUMMETPHUH, MPU TTOBOPOTE BOKPYT MPSMOM, Tpeodpa3oBaHus
Mo100us;

- CTPOHUTh CEUEHUS] MHOTOTPAHHUKOB W TN BpAIlEHUS: CEYCHMs IUIMHApa (MapauieIbHO U
NEePIEHINKYISIPHO OCH), CEYCHHUsI KOHYca (TTapajuieJbHble OCHOBAHUIO W TIPOXOJSAIINE Yepe3 BepIlv-
HY), CEUEHUs 11apa;

- FICTIOJIB30BaTh METOMBI MOCTPOSHHSI CEUSHHIA: METOJT CJIEIOB, METOJI BHYTPEHHETO TPOEKTH-
pPOBaHUs, METO/]] IEPEHOCca CEKYIEH MI0CKOCTH;

- IOKa3bIBaTh T€OMETPUIECKUE YTBEPIKIACHUS;

- TMIPUMEHSTh TeoMeTpuuecKkrue (GakThl I PEIICHUS CTePEeOMETPUUYECKUX 3a/ad, Mpearnoia-
TafoIIUX HECKOJBKO IIaroB PEeIICHHs, €CIIN YCIOBUS IIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

- pemath 3a7auu Ha JOKA3aTENIbCTBO MAaTEMAaTHUYECKUX OTHOIICHU U HaXOXKICHHE TeOMETPH-
YECKUX BEITUYHH;

- IPUMEHSATH MPOTPAMMHBIE CPEJICTBA M IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TPU pe-
[ICHUU CTEPEOMETPHUYECKUX 3a]1ad;

- UMETh MpPEJICTaBJICHHS 00 OCHOBHBIX JTalax Pa3BUTHS T'€OMETPUU KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

KoHTpoub nocTHKeHHS] IVIAHMPYEMBbIX Pe3yJbTATOB OCYILIECTBISIETCS IOCPEICTBOM IIpO-
BEJICHUSI KOHTPOJIBHBIX PabOT

10 xaace 11 kaacc

KonTposbHasi padora 3 3

[TpomexyTouHast aTTecTalus MPOBOAUTCS B (popMe KOHTPOIBHON paboThI

KUMet ons oyenxu yposns u kave- MartemaThka. AnreOpa M Havajia MaTeMaTHYeCKOTO aHAJIM3a.
cmea ”“;”Ocm”b’x’ "Pe‘)’”em’*b’x6“ I'eomerpust 10 — 11 kmaccer: meronuueckue marepuanst / JI.C.
MemanpeomemHnsblx pe3ylbmamoe o0y-
P pey 7" Aranacsn, B.®. Byrysos, C.b.Kagocues u gp. — Mocksa: IIpo-
4anouuxcs
CBEILICHHE;




COJAEP)KAHUE OBYYEHUA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS CTEpeoMeTpuH. Touka, mpsimasi, MI0CKOCTb, IpocTpaHcTBo. [loHsTHE 00 aK-
CHOMATUYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosioKeHue IpsMBIX B IIPOCTPAHCTBE: NEPECEKAOIINECS, MTapaJlICIbHbIE U CKpe-
myBaromyecs npsMele. [Ipu3Haku ckpemmBaromuxcs npaMbiX. [lapanenbHOCTh OPSAMBIX U IUIOCKO-
CTEH B IPOCTPAHCTBE: MApaJUICIIbHbIE NPAMBIE B IPOCTPAHCTBE, MMAPAJUICIBHOCTD TPEX NMPAMBIX, I1a-
paJUIEIbHOCTh NMPSAMOM M IIOCKOCTHU. [lapaiienbHoe U LIEHTpaiIbHOE NPOEKTUPOBAHKE, N300paKEHHE
¢uryp. OCHOBHBIE CBOICTBA MapauIeIbHOTO NPOeKTHpoBaHus. M300pakeHrne Gpuryp B napauienbHOMI
IIPOEKIMU. YTUIBI C COHAIIPABICHHBIMU CTOPOHAMH, YIOJ MEXIYy NpAMBIMU B mpoctpaHcTse. llapan-
JIENBHOCTh IUIOCKOCTEH: IapajlIesIbHbIE IUNIOCKOCTH, CBOMCTBA NApaJICNIbHBIX IIIOCKOCTE. IIpocreii-
111 IPOCTPAHCTBEHHBIE (PUIYPBI HA IIIOCKOCTHU: TETPA3AP, Napajuleienunesl, IOCTPOCHNE CEYeHUH.

[lepneHauKyIsIpHOCTh NMPSMOM M IUIOCKOCTH: IEPIECHIMKYJISIPHBIE IPSMbBIE B IIPOCTPAHCTBE,
IpsIMBbIE TIapajlIeIbHbIC U MEPIEHINKYJIIPHBIE K IIJIOCKOCTH, IPU3HAK NIEPIICHAUKYIIIPHOCTH NIPSMON 1
IUIOCKOCTH, TEOpeEMa O MNPAMOHN MEPHEHIUKYISIPHON IIocKoCTH. OpTOroHajJbHOE NMPOEKTHPOBAHUE.
[TepieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO INIOCKOCTHU, PACCTOSIHUE OT IMPSIMOU 10 IIJIOC-
KOCTH, TPOEKIHs (PUTypBl HA TUIOCKOCTh. IlepneHIuKyIapHOCTh MJIOCKOCTEH: MPHU3HAK MEPIICHINKY-
JSIPHOCTH JIBYX IIocKocTel. TeopeMa o TpEX NeprneHIuKyIsapax.

VYrbl B IPOCTPAHCTBE: YIOJ MEXAY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yTOJI, IMHEWHBIN YOI
JIBYTpaHHOro yria. TpéxrpaHHblli 1 MHOrorpaHHsle yrisl. CBOMCTBA INIOCKUX YIJIOB MHOTOI'PAHHOTO
yraa. CBOMCTBA MJIOCKUX U JIBYIPAaHHBIX YIJIOB TPEXIPaHHOrO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yronbHas mpusma, npsmas 1
HAKJIOHHAas MPHU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. I[lapamienenunen, npsMoyroiabHbIN
napajuleJienunen u ero cpoicrea. Kparyaiime myTu Ha NOBEpXHOCTH MHOrOrpaHHMKa. Teopema Oii-
nepa. [Ipoctpancrsennas Teopema Iludaropa. Ilupamuna: n-yronpHas nupamujaa, npaBuibHast U yce-
yéHHas nupamuiel. CBoiicTBa pédep 1 OOKOBBIX I'paHel MpaBUIbHON MupamMubl. [IpaBunbHbIE MHOTO-
TPAHHUKH: IIPABWJIbHAS IIPU3MaA U IIPaBUIIbHAS MHPAMU/IA, ITPaBUJIbHAS TPEYTOJIbHAs MMPAMHUJIA U TIpa-
BIWIBbHBIA TeTpasap, kyO. IlpeacraBieHne o mpaBWIIBHBIX MHOTOTPaHHHKAX: OKTadAp, AOAEKadAp U
MKOCadIIp.

Bbluucnenue 31eMEeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomans OoxoBo# mo-
BEPXHOCTH U TMOJHON MOBEPXHOCTU MPSIMOW MPHU3MBI, MJIOLIAJAb OCHOBaHMI, TeopeMa 0 OOKOBOIl Mo-
BEPXHOCTH MPsIMOM Mpu3Mbl. [Inomans 60KOBON MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUpaMu-
JIbl, TEOpEMa O TUIOMIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU IIPABWIBHBIX MHOTOTPaHHUKOB. CUMMET-
pus B MPAaBUJIBHOM MHOTOI'PDAHHMKE: CHMMETpHs MapajuieenuIie];a, CAMMETPHS IPABUIIbHBIX ITPU3M,
CUMMETpUS IPABUIBHON MUPaMU/BI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJI-
JIMHEapHbIe, COHANPABICHHBIE U MPOTUBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeHCcTBHS C BEKTOpAaMHU: CIIOKCHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKE-
HHE BEKTOpa Ha ynciio. CBOMCTBA CI0KEHU BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha yucio. [1o-
HATHE KOMIUIAaHApHbIE BEKTOpHI. IIpu3Hak koMIuiaHapHOCTH TpEX BEKTOpOB. IIpaBuiio nmapaiuenenu-
nezna. TeopeMa 0 pa3noKeHUH BEKTOPA IO TPEM HEKOMILIaHAPHBIM BekTopaM. [IpsMoyronpHas cucre-
Ma KoopauHaT B npoctpancTse. KoopanHatel BekTopa. CBsi3b MEXAYy KOOpAMHATAMH BEKTOPA U KOOP-
JUHATAMM TOYEK. YTOJI MeXAy BeKTopaMu. CKalspHOE TPOU3BENCHNUE BEKTOPOB.

11 KJIACC
Tesa BpanieHus



[ToHATHA: UIMHAPHYECKas MOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTb, chepuueckas MOBEpX-
HOCTb, OOpasyiomue noBepxHocTeil. Tena BpamieHUs: MUIUMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa,
map. BzaumHoe pacnonoxkeHue cdepsl U MIOCKOCTH, KacaTelbHasl INIOCKOCTh K cepe. M300paxenne
TEJ BpallleHHUs Ha IJI0CKOCTU. Pa3BépTka mumHapa u konyca. CuMmMeTpust cepsl U mapa.

O06BéM. OcHoBHBIE cBOICTBa 00BEMOB Tenl. Teopema 00 00bEME MPSIMOYTOJIBHOIO HapaJele-
nuneaa u ciencTBus u3 He€. O0bEM NPSIMON M HAKIIOHHOW TPHU3MBI, IUJIUH/IPA, TUPAMHUJIBI U KOHYCA.
OO0BEM 1mapa 1 11apOBOI0 CErMEHTA.

Kom0Ounauuu ten BpallleHHss U MHOTOTrpaHHUKOB. [Ipu3ma, BnMcaHHas B IWIMHJP, ONMCAHHAS
okojo nuiauHapa. Ilepecedyenue cdepsl 1 mapa c miockocteo. Kacanue mapa u chepsl mI0CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHHKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHON B MHOTOTPAHHUK HJIU TEJIO
BpaILCHUS.

[Tnomane MOBEPXHOCTH MWJIMHApPA, KOHYyca, miomanb chepsl u e€ dacteit. [lomobue B mpo-
crpancTBe. OTHOIIEHHE 00BEMOB, MIoLIa el noBepxHocTel NoAo0HbIX Guryp. IIpeobpazoBanue no-
no6wus1, romoTeTHs. Perenue 3a1a4 Ha MIOCKOCTH € MCIIOJIB30BAaHUEM CTEPEOMETPHUIECKUX METOIOB.

[TocTpoeHue ceyeHUil MHOIOIpaHHHUKOB U TeJl BPALICHUS: CEYEHUS ILMIMHApa ([apayiesIbHO U
NEPIEHIUKYIJISIPHO OCH), CEUYEHUsI KOHyca (IapajlesibHble OCHOBAaHHUIO U MPOXOJSIINE Yepe3 BEpIlU-
HY), CEUEHHMsI 11apa, METO/Ibl IOCTPOEHUS CEUEHUI: METO/ CIIeI0B, METO/l BHYTPEHHETO IMPOEKTUPOBa-
HUsA, METOJ IEPEHOCA CEKYLIEN TUIOCKOCTH.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepaiuu Hajl BeKTopamu. BekTopHoe yMHOKeHuE BeKTopoB. CBOM-
CTBa BEKTOPHOro yMHOXxecHMs. [IpsmMoyrosnpHas cucreMa KoopAuHar B npoctpaHcTBe. KoopauHaTs
BeKTOpa. Pa3noxenue Bekropa no 0aszucy. KoopamHaTHO-BEKTOPHBII METOJI IPU PEILIEHUU F€OMETPH-
YECKHUX 3a]a4.

JIBM2KEHHS B IPOCTPAHCTBE

JBmwxenus: npoctpanctBa. OTobpaxkenus. JBuxkeHus u paBeHCTBO ¢uryp. OOuue cBoicTBa
JBWKCHUU. Buabl NBUKEHUI: MapaJuIeIbHbIN NMEPEHOC, IEHTPAIbHAsT CUMMETPHS, 3€pKAJIbHAS CHM-
METpHs, TOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus noxodus. [Ipsmas u cdepa Diinepa.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
DJIeKTPOHHbIE
K-Bo XapaKTepHCTHKA OCHOBHBLIX BHIOB nugpoBLIe
Ne ypoka Tema ypoka P P bp
4acoB AesiTeJIbHOCTH YUYEHUKA o0pa3oBaTe/bHbIE
pecypcbl
AHasmTu4yeckas reomerpus (15 yacon)
IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha AKTYaIM3MpPOBaTh (BAaKTBl ¥ METO/BI IIAHUMETPHH, pe-
1 " 1 JICBAHTHBIC TCMEC, IIPOBOAWUTDH aHAJIOTHUH.
IJIOCKOCTH M B IPOCTPAHCTBE . .
CBOZ[I’ITL ACUCTBUA C BCKTOpAaMHU K AHAJIOTMYHBIM JCH-
[ToBropenue temsl "CkallsipHOE IPOU3BEICHUE CTBUSIM C MX KOOPJMHATAMH.
2 BeKTOpOB" 1 BcecnoMHUTDL OIIPCACIICHUE CKAJIIPHOT'O YMHOXCHHUA U €TI0
cBOiicTBa. BEIUUCIATE C IIOMOIIIBIO CKAJLIPHOTO YMHOKC-
[ToBTOpeHue Tembl "BprunciieHne yriia Mexay HUS JUIMHBI BEKTOPOB, YIJIbI MEKIY HUMH, YCTaHABIUBATh
3 BEKTOPAMH B IPOCTPAHCTBE" 1 MIEPIEHUKYIIAPHOCTh BEKTOPOB.
BuIBOAMTHL ypaBHEHHE IUIOCKOCTH U (HOPMYIYy pPaccTos-
[ToBTOpenue Temsl "YpaBHEHUE TIPSIMOM, TTPOXO- 1 HUSL OT TOYKH 0 TUIOCKOCTH.
4 JISTIIeit uepes JiBe TouKH" Pematp 3agaun, coueras KOOpPJIAWHATHBIA U BEKTOPHBIHI
METObI.
5_6 YpaBHeHHe IJIOCKOCTH, HOPpMAJIb, YPABHCHUC 2 IIpoBoauTH JIOTMYECKH KOPPEKTHHIE AOKa3aTebHbIe
- TIJIOCKOCTHU B OTPE3Kax paccy:KaeHMsl NPU PEUICHUH F€OMETPUUECKHUX 3a7ad Ha «SKmacey
MNPUMEHCHUEC BEKTOPHO-KOOPAMHATHOTO METOJ4A. httDS//WWWV&HaSS ru/
7 BekropHoe npousseneHue 1 AHAJHM3HUPOBATH U MOJEJIUPOBATH Ha S3BIKE TEOMETPHH
4 4 pCalibHbI€ CUTYyalluH, CBA3aHHBIC BEKTOPAMU U KOOpAWHA-

8_9 JIunelinble HEPABEHCTBA, JIMHEIHOE 9 - «Yun.py»
IporpaMMHpOBaHHUC HMceeqoBaTh HOCTPOEHHLIE MOJENH, B TOM YHCIE U C https://uchi.ru/
AHaMTHYECKHE METObI pacu€Ta yriia MexaIy HCTIONE30BAHHEM alapaTa anredpsl.

10 1 M cnoib30BaTh KOMIIBIOTEPHBIE IPOIPAMMBI.
HpHMLIMH B MHOFOFpaHHI/IKaX 3HAKOMUTLCH C HCTOpHeﬁ pa3BUTHUA MaTeMaTukn
1 AHaATMTHYECKHE METOIBI pacuéTa yriia MexIy 1
MJIOCKOCTSIMU B MHOTOTPaHHHKAX
1213 ®dopmyIa pacCTOSHUS OT TOYKH /10 TUIOCKOCTHU B 5
KOOpJIMHATAX
1415 Haxoxnenve paccToSHUN OT TOYKHU JO TIIOCKOCTH 9

B KyOe
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IHoBTOpEeHUe, 00001IeHNE U cucTeMaTH3anus 3HaHui (15 yacoB)

CeucHus MHOI'OIrpaHHUKOB: CTAaHAAPTHBIC

16 1
MHOTOT'PaHHUKH

17 CedeHuss MHOIOIPaHHUKOB: METOJI CJIEZIOB 1
CedeHust MHOTOIPaHHHUKOB: CTaHJapTHBIE TIIOCKO- 1

18 CTH, TIEPECEUCHHS MTPSIMBIX U IJIOCKOCTEH
[TapannenbHble IpsMBbIE U IIIOCKOCTH: Hapalielib- 1

19 HbIE CEUCHUS

20 [TapayutenpHble PAMBIE U IITIOCKOCTH: PACUYET OT- 1
HOIICHUN

21 [TapannenbHble IpsMbIE U MJIOCKOCTU: YTJIbI MEX- 1
Ny CKPELIMBAIOIUMUCS MPSIMBIMU
[leprieHAUKYISApHBIE IPSIMBIE U TUIOCKOCTHU: CTaH-

22 JapTHBIE TTaphl EPICHIUKYIISPHBIX TUNIOCKOCTEH U 1
HPSMBIX, CHMMETPUH MHOTOTPaHHUKOB

23 [lepnieHIUKYISAPHBIE IPSMBIE U TUIOCKOCTH: TEO- 1
pemMa o Tpex MepIeHIUKYIsIpax

24 [TepnieH MKy IApHBIE IPSMBIE U TIIOCKOCTH: BbI- 1
YHCJICHUs AJIMH B MHOTOIpaHHHUKaX
[ToBTOpEHME: MIOIIAA1 MHOTOYTOJIBHUKOB, (hop- 1

25 MYJIBI JJIS TUTOIIAIeH, COOOpakeHUs TT0100us
[ToBTOpEHME: MIIOIIA 1 MHOTOYTOJIBHUKOB, (op- 1

26 MYJIBI IS THIOMIaiel, COOOpakeHus MOA00Hs
[ToBTOpEHME: MIOMIAAN MHOTOYTOJIbHUKOB, (hop- 1

21 MYJIBI JJTS TUTOIIAIeH, COOOpakeHUS TT0T00uS
[Tnomaau ceyeHnit MHOTOTPaHHUKOB: MJIOLIA I

28 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaxke- 1

HHUS OJ00HS

CTpouTh ceueHusl.

PemaTh crepeoMeTpuueckre 3a1adyd Ha JOKa3aTENbCTBO
MaTeMaTUYeCKUX OTHOIICHUN, HAXO0XJACHUE FeoMeTpHuue-
CKUX BEJMYUH (JIIMH, YTIIOB, IUIOIIAAeH, 00EMOB).
Hcnonb3oBaTh MpH pelICHUH CTEPEOMETPUUECKHX 3a/1a4
TUTAHUMETPHYCCKUE (DAKTHI U METOJIBL.

IIpoBoAUTH JOTHYECKH KOPPEKTHBIE JOKa3aTeNbHBIC
paccyXKICHUS IIPU PEIICHNH CTEPEOMETPUIECKAX 3a/1ad.
CpaBHMBATBH U aHAJM3UPOBATH pealibHBIC CUTYyallud H
BBISIBIITH BO3MOKHOCTh €€ MOJCIHPOBAaHUS Ha S3BIKE
TCOMETPHH.

MojaenupoBaTh pealbHYI0 CUTYaIlUIO Ha SI3bIKE TE€OMET-
PUU U MCCJIeI0BATh MOCTPOSHHBIE MOJIEH, B TOM YHCIIe
U C MCIIOJIb30BaHUEM afIapaTa anreopsl.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOTPaMMbl MIPHU pellie-
HUU 3a7a4.

«IKmaccey
https://www.yaklass.ru/

«Yau.py»
https://uchi.ru/
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[Tmomaau ceyeHnii MHOTOrpaHHUKOB: TIOIIAAN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpake- 1
HUA TOL00US

30 Koumponvnasa paooma Ne 1 "Iloemopenue: mno- 1
202PAHHUKU, CeYeHUA MHO20CPDAHHUKOB "

O0béM MHororpanauka (17 yacos)
O0BEM Tema. O0BeM IPSIMOYTOJIBHOTO Iapajuiesie- CB0GoAHO OnepHpoBaTH MOHATHAMH: 00BEM Tela, 00b-

31 ena 1 &M TIPSAMOYTOBLHOTO TIapaslie/enue/a.

A @DopMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.
3anmaun 06 yaABOoeHUHU Ky0Oa, 0 KBaapaType Kyda; o 1 Hoxa3piBaTh TeopeMy 00 00bEME MPSAMOYrOJBHOTO Ma-

32 IPHCEKITHN Y1 pajienenumne1a, CiIeACTBUs U3 Heé.

y Pa3pe3aTh MHOTOTPaHHHUKH, IEPEKIIA/IBIBATH JACTH.
CTepeOMeTpI/IquKI/Ie 3aga4u, CBA3aHHBIC C 00BE- 1 Pemath crepeoMerpuueckue 3aJayu, CBA3AHHBIE C BbI-
33 MOM MIPAMOYTONBHOTO MApAUTeeHITE A YHCIeHHEM 00BEMA MPSIMOYTOJIBHOIO MapallIelenue a,
[PU3MBL.
HpI/IKHaL[HLIe 3aa4u, CBA3aHHBIC C BBIYHMCIICHHUEM 1 CpaBHUBATh U aHAJTU3UPOBATH YTBEPXKACHUS C LIEIBIO
34 00bEMa IPIMOYTOJIBHOTO MapallielIeluIeaa BBISIBIICHHS] JIOTHYECKH KOPPEKTHBIX W HEKOPPEKTHBIX
- » paccyxaeHuil.

35 OO0BEM NpAMOM NPU3MEI 1 AHaJIN3MPOBATh U MOJEJIHPOBATDH HA SI3bIKE FEOMETPUU
CTepeoMeTpHYECKHE 3a/1a4H, CBSI3aHHbIE C BHIYUC- PEANLHBIC | CHTYAIMMU, CBASAHHBIE C OOBHEMOM mMpAMO-

36 . . 1 YIrOJbHOIO NapajuleIeuIe1a, IPU3Mbl, TUPAMUIBbL. «IKnmace»
JeHUEM 00BbEMOB IPSIMOI IPU3MBI MceieoBaTh NOCTPOCHHbBIE MOJIENH, B ToMuKcie U ¢ uc- | https://www.yaklass.ru/
[MpuknaaHbie 3a1a4u, CBSI3aHHbBIE C 00BEMOM TIPsI- HIOJIb30BaHHEM allNapaTa anreopsl.

37 1 BbIBOAUTH OCHOBHYIO UHTErPAIbHYIO (HOPMYITy JUIS BbI-

MO¥ IPH3MBI yycneHus 00bEMOB Tel «Yan.py»
" ' 5 . https://uchi.ru/
BbIUnCIICHIE 00BEMOB TEII ¢ TTOMOLIBIO OIPese- Joka3pIBaTh TeOpeMyvO6 00bEME HAKIIOHHOU MPHU3MBI Ha

38 . . . 1 [pUMepe TPEYroJbHON MPU3MBI W UL [POU3BOIBLHOU
néuHoro uHTerpaia. O6bEM HaKJIOHHOM MPU3MBI MPH3MEL
BBI'—II/ICJ‘IeHI/Ie O6LéMOB TEJI C IOMOIIBIO Onpelle_ I[OKa:}l)lBaTb TCOPEMY: 00 00BéMe nmapamMuabl, q)OpMy-

39-40 . O68é 2 JUPOBATH CIEACTBUA U3 Hee: 00BEM YCEUSHHOH MUpaMH-
JICHHOT'O MHTCTpaId. HEM THPAMHU/IBI Jiel. BeiBoanuTe Gopmyiy [t BAUCIEHHS 00BEMOB yce-
41— 42 dopmyna 00béMa nupamuabl. OTHOIIEHHE 00be- ) 4EHHON MUPaMHBI
MOB TTUPaMUJ] C OOIINM YTJIOM
43 _ a4 CrepeoMeTpHuuecKue 3ajauu, CBSI3aHHbBIE C 00bE- 9
MaMH HaKJIOHHOW MPU3MBbI
45 [Tpuknagueie 3agaun 1o Teme "OO0BEMEBI Ten", CBsI- 1
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3aHHBIE C 00BEMOM HAKJIOHHOMN MPU3MBI
46 [Tpuknagueie 3agaun 1o Teme "OObEMBI TEN", CBA- 1
3aHHBIE C 00BEMOM IMUpaMHAbI
47 [Tpumenenue 00bEMOB. BrruriciieHue pacCTOSHUS 1
J0 IIJIOCKOCTHU
Tesa Bpamenus (24 yaca)
L[I/IJII/IHI[pI/IquKaﬂ IIOBCPXHOCTD, 06pa3y10u1ne - 1 CB000/1HO ONEPUPOBATH MOHATHUAMM: [IMIUHAPUYECKAsS
48 THHAPHYECKO TOBEPXHOCTH MOBEPXHOCTh, HWIMHAP. M3ydaTh crnocoObl MOdydeHHs
LJTMHAPUYECKOI MOBEPXHOCTH, IUIIMHAPA.
L[I/IJII/IHI[p. HpHMOI/I KpYroBou OUJIMHIP. HJIOH.IaI[L 1 HN300paxkaTh HWIMHIP U €70 CEYSHHS TUIOCKOCTHIO.
49 TOBEPXHOCTH LIAIHHIPA CB000HO ONEpUPOBATh MOHATHSIMHM: KOHHYECKAs I10-
BEPXHOCTh, KOHYC, YCEUEHHBIN KOHYyC. M3y4aTh crocoObI
50 Konunueckas moBepXHOCTh, 00pa3yromue KOHUYe- 1 MOJYYCHUSI KOHMIECKOH MIOBEPXHOCTH, KOHYCA.
ckoii mosepxnoctu. Konyc M300pakaTh KOHYC M €r0 CEYCHUS IUIOCKOCTBIO, ITPOXO-
— JIIel depe3 oCh, M IUIOCKOCTBIO, HEPIEHINKYISIPHOH K
51 Ceuenue KOHYCa IIJIOCKOCTBIO, ITapaJlJICIbHOU 1 OCH.
IUTOCKOCTH OCHOBAHMUS BeiBoaMTEL (GOpMyYIIBI 171 BEIYUCIEHUS] OOKOBOH U 1MOJ-
" » HOM IOBEPXHOCTEH TEJI BPAILICHHUS.
57 Yceu€nnblii koHyc. M300paxeHne KOHyCOB U yce- 1 Pemath cTepeoMETpPHUECKUE 3a/aUM, CBA3AHHBIE C Tella-
YEHHBIX KOHYCOB MU BpallleHUs, HAXOKACHHEM IUIolaa OOKOBOW U TI0JI- aK
I 5 v v HOM MMOBEPXHOCTH, IOCTPOSHUEM CEUECHHH. «wiRJrace»
53 — 54 JI0manE OOKOBOH IOBCPXHOCTH 1 HOIHOH ITO- 2 Hcnonb3oBath Npu pellieHUH 3aJad NIAHUMETPUUECKUE https://www.yaklass.ru/
BEPXHOCTH KOHYycCa (aKTBl M METOIBI.
CpaBHUBATh U aHAJM3HPOBATH YTBEPXKICHUS C LENBIO
«Yau.py»
CrepeomeTpriecKkHe 3a/1a4H Ha I0KA3aTeNbCTBO H BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX httos:/ /UCIE)I’?/i ru/
55 — 56 | BBIYHCIEHUE, TOCTPOCHUEM CEUYECHHUMN LUIIMHIPA, 2 paccyXIeHuH. Nttps./7uchi.ru/
KOHycCa AHaJIM3UPOBATH U MOJIEJHPOBATH Ha A3bIKE '€OMET-
pHM peallbHbIe CUTYyalluH, CBSI3aHHBIE C KOHYCOM M LH-
57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM JIUHIPOM.
53 Cdepa ¥ ma HccnenoBaTh MOCTPOCHHBIE MOJEIH, B TOM YHUCIE U C
p P MCIIOJIb30BAaHHUEM amiapaTa anreopsbl
[Tepeceuenne cdepsl U mapa ¢ IWIockocThio. Ka- AKTYyaJIM3HpoBaTh (aKThl U METObI IIAHUMETPUH, Pe-
59 — 60 | caHue mwapa 1 cdepbl MIOCKOCTHI0. Br 1 2 JIEBaHTHBIE TEME, MPOBOANTH AHAJOTHH.
CB000IHO ONMepHMPOBATH MOHATHAMH: chepa U 1uap,
1300paXkeHNe 1mapa LEHTP, Paanyc, MameTp cepsl U mapa.
61 VpasHenue cdepsl. [Inomans cdhepsl 1 eé yacreit HccenenoBaTs B3aMMHOE pacroyiokeHUe cdepbl U IuIoc-
KOCTH.
62 CI/IMMeTpI/Iﬂ C(i)epBI " 11apa ®opMyJIHPOBATH OIPE/EICHUE KAacaTebHOH IIOCKOCTH
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CTepeOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha A0Ka3aTCJIbCTBO U

K chepe.
Joka3pIBaTh TEOpEMBl O CBOMCTBE M IPHU3HAKE Kaca-

63 - 64 | BBIUHMCIIEHUE, CBSI3aHHBIC CO chepoil U mapom, mo- 2 CBHOMN IIOCKOCTIL
CTPOCHUCM UX CCUCHUU IINIOCKOCTBIO BeiBoauTh (hopMyiIy AA BBIUMCICHUS ILIOWATU cepsl-
= q u bI.
[Ipuknagubie 3a1a4u, CBsI3aHHbBIE CO chepoit u epes pajuyc chep
65 — 66 2 Pemate crepeomeTpuyeckue 3a1aul, CBA3aHHbIE CO Che-
mapoM pOH W 1mapoM, HaxoKAeHHeM Iutomanyu chepbl u e€ ya-
[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTHU, BEIYHC- CTeH, IOCTpOEHHEM CedeHHMi ceprl 1 mapa.
67 1 AHaJIM3MPOBATH U MOEJIUPOBATH HA SI3bIKE TEOMETPUU
JIEHUS B OKPYXKHOCTH, CTAHIaPTHBIE 01001 peanbHbIe CHTYAllMH, CBA3aHHbIE ¢ MIApoM U chepoii.
PasnuHble KOMOMHALMY TEI BPALEHUS. i MHOTO- Pemath mpocThie 33134, B KOTOPBIX (GUTYPUPYIOT KOM-
68 — 69 2 OWHAIMHK TeJ BpaIlleHUs] © MHOTOTPaHHHKOB.
I'PaHHUKOB HMcnonb30BaTh OpH PEIICHUU 3a0a4, CBSI3aHHBIX CO che-
POif ¥ MIapoM, IIAHUMETPUYECKHE (HAKTHI 1 METO/IBL.
Pemiats crepeoMeTpUUECKHE 3a/1aul, CBSI3aHHbIE C Tela-
MM BpAIlEHHs], [IOCTPOEHHEM CEYEHHH TeJl BPAIlEHHs, C
KOM6I/IHaI_[I/IHMI/I TCJI BpalllCHUSA 1 MHOTOI'PaHHUKOB.
IIpoBOAMTL JIOTHYECKH KOPPEKTHBIE JIOKA3aTeNbHbIE
70 — 71 | 3agauu no Teme "Tena u moBepXHOCTH BparieHus" 2 paccysKJeHus IpH PelieHHd FeOMETPUYECKUX 3a/1ad, CBs-
3aHHBIX C HEPIEHIUKYISIPHOCTHIO IIOCKOCTEH.
AHAIH3HPOBATH U MOJEIHPOBATH HA S3bIKE TCOMETPUH
eaJIbHbIC CHTYAIMH, CBI3aHHbIE C MHOTOTPAHHUKAMH.
p y p
HMccaenoBarh MOCTPOSHHBIE MOJENIH, B TOM YHCIE H C
UCIIOJIb30BAaHUEM alllapaTa anreOpsl.
I1omaau noBepXHOCTH U 00bEMBI KPYIJIBIX TeJI (9 4yacoB)
7 O06bém mununapa. Teopema 06 06bEMe IPAMOro { | Cvobomno onepuposars momstusmu: oGuiM Tena,
HIIAH/IPA IUIOIIa/1b IOBEPXHOCTH.
- @DopMyTHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.
73 Beruucnenne 00bEMOB Tel ¢ TOMOILBIO onpene- 1 Jloka3piBaTh TeopeMbl: 00 00bEMe HMIHHIPA; 00 00BE-
n€HHOro uHTerpana. O6bEM KoHyca Me KOHyca. qK
— — BoiBoauTL (OPMyJIBI JUIS BHMUCIIEHUS 00bEMA yceuéH- «wiRJrace»
-4 [Lontaau 60KOBOH 1 TOJIHON MOBEPXHOCTH KOHY- 1 | Horo xonyca. https://www.yaklass.ru/
ca HMccaenoBarh MOCTPOSHHBIE MOJENH, B TOM YHCIE H C
CrepeoMeTprYecKHe 3a1a4u, CBI3aHHEIE C BBIYHC- HCTIOI;30BAHIEM AMapATa ATrCGpLI «Yuu.py»
75 p p ) 1 3HaTL BO3MOXXHOCTU PEIIEHMS 3aJa4 Ha MOCTPOEHHE https://uchi.ru/
JieHueM 00bEMOB HUINHApPA, KOHyca LUPKYJIEM U JIMHEWKOH, O KJIACCUYECKUX Hepa3pelInMbIX Ntps./7uchi.ru/
- 3a/1a9ax.
n
26 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U TUIOIIA- 1 CB00OIHO ONepHPOBATHL NOHATHSIMM: IIAPOBOI cer-

JI1 TIOBEPXHOCTEN Ten"

MEHT, 1IapOBOI CJIOW, IAPOBOM CEKTOP, OCHOBAaHUE U BbI-
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O0béM mapa u mapoBoro cexkropa. Teopema 06
00wvéme mapa. [Tnomane cheprr. CTepeomerpuue-

COTa CEeTMEHTa, OCHOBaHHE M BBICOTA IAPOBOTO CIIOS.
BuiBoauTh QOpMyNBl I HaXOXIEHUS 00BEMOB IIapo-

77 1 BOI'O CErMEHTA, IIaPOBOT0 CEKTOPa, IJIOIAAN CheEepHL.
CKHUC 3aJa4U, CBA3aHHBIC C BBIUYHNCIICHUCM 00BEMOB Joxa3pIBaTh TEOpEMY 00 00BéMe miapa.
I1apa, IapOBOTrO CErMEHTA M MIAPOBOTO CEKTOpa Pematp crepeoMeTpryecKkue 3a1auu, CBSI3aHHBIE C 00BE-
2
— MOM IIapa, IIApOBOrO CETMEHTa, MIapOBOTO CEKTOopa,
[Tpuknanueie 3anaqn o reme "OOsEMBI TeN", CBSI- IWIOIIABI0 ChEpPHI.
3aHHBIE ¢ 0OBEMOM IIAPa M IUIOMAABI0 CEpHL. CpaBHMBATBL U AHAJM3UPOBATHL YTBEPXKICHUS C LEIBIO
78 COOTHOMICHIS MEKTY IIOMAISIMI TOBEDXHOCTEl 1 BBISIBJIEHUSI JIOTUYECKHM KOPPEKTHBIX U HEKOPPEKTHBIX
Ay man p paccy XIIeHUM.
1 00bEMaMu IMOJTOOHBIX TEII AHAJIM3MPOBATH U MOIEJIUPOBATH HA SI3bIKE T€OMETPUU
Tlof06HbIE Tena B mpocTpancTee. U3menenue oG- pearpHBIC CHTyalliH, CBI3aHHbBIE ¢ 00BEMOM Imapa, mapo-
) BOTO CErMEHTa, IIapOBOT0 CETMEHTA, TUIOMIAIBI0 CHEPHL.
79 €Ma IIpu oA00uH. CTepCOMeTpI/IIIeCKI/Ie 3aaa4u, 1 CB000IHO OomepupoBATh MOHATHEM: IOJOOHBIC Tela B
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB TEJ U ILIO- [poOCTpaHeTBe. 3
. . Bbruncasitb 00BEMBI TEJ C MOMOILIBIO ONpPEACIEHHOTO
mrazcu MOoBEPXHOCTCU MHTErpana.
KOHmpOJlea}l paﬁoma _]V:g 2 "Teﬂa u nogepxuo_ Pe]_[[aTb CTepeOMeTpHLIeCKHe 3aJa4yHu, CBA3aHHBIC C COOT-
80 cmu epamenus. Th1owmaou noeepxnocmi i 06v- 1 HOIICHUSMH MEXAY IUIOLIAsIMUA MOBEPXHOCTEl U 00BE-
pauy : w P MaMU TIOJJOOHBIX Tell.
émol Kpyanwix men'’
JBuxkenusi (5 yacoB)
I[BI/I)KCHI/UI IIPOCTpPaHCTBA. OT06pa)KeHI/IH. I[BI/I)I(C- HpOBOI[l/lTL JIOTHYECKU KOPPEKTHBIC AO0Ka3aTe/JIbHbIE
81 HHS 1 paBeHCTBO duryp. OBIIHeE CBOMCTBA TBHIKe- 1 paccy:kIeHUs] TIPHU pEIICHHHM TeOMEeTPUYECKHX 3ajad,
’ CBS3aHHBIX C BBIYHCICHHEM OOBEMOB TElI C MOMOIIBIO
HUU ONPEIEIEHHOr0 UHTErpaja, HaX0XKJIEHUEM COOTHOLIEHHS
<. » _ MEXIy IUIOIAMSIMHA MOBEPXHOCTEH W 00BEMaMU TOHO0-
BI/II[BI ABWIKCHUUN: TAPAJUICIIBHBIN IICPEHOC, LICH HBIX TCIL «SIKmnaccy
82 TpajabHast CHMMETPHSI, 3epKaJIbHAsi CHMMETPHUS, 1 | Ananmsuposars u mogennpoBats Ha s3pIke reometpun | https://www.yaklass.ru/
HOBOpOT BOprT HpHMOﬁ pcalibHbI€ CUTyalluHu, CBA3aHHBIC C o0béMamMu U TIOBEpX-
- HOCTSIMH TeJl, Ha JJOKa3aTeNbCTBO U HAa HAXOXKIECHUE Teo- %
[TpeobpaszoBanus mogoodus. [Ipsmas u chepa Dii- 1 | erpuaeckux pemmamn «YHH.py»
83 sepa https://uchi.ru/
FCOMeTpI/IquKI/IC 3ala4u Ha IIPUMCHCHUEC NBUKC-
84 -85 2
HUA
IToBTOpEHUe, 00001IeHNE U ccTeMaTH3anus 3HaAHuH (17 yacoB)
86 O0o0maromee MOBTOPEHUE 11 mousITUI U METO- 1 Pemath crepeoMerpuueckye 3aaud Ha JOKa3aTeJIbCTBO
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noB Kypca reomerpun 10—11 xmaccos, cucremaTu-
3auust 3HaHui: "[lapamienpbHOCTh NPSIMBIX U I1JI0C-
KOCTEH B mpocTpaHCTBe"

87 -89

O6o06matomee moropenue 11 moHITHI 1 METO-
noB Kypca reomerpun 10—11 xmaccos, cucremaTu-
3auust 3HaHU: "BekTopbl B mpocTpaHCcTBE"

90 - 93

O6o06matomee moBTopenue 11 moHITHIT 1 METO-
JoB Kypca reomerpun 10—11 knaccos, cucremaTu-
3anus 3HaHui: "OObeM MHOTOTpaHHHKA"

94 - 98

O6o6maroriee noproperue 11 mMOHITHIA U METO-
noB Kypca reomerpun 10—11 kmaccos, cucremaTu-
3anus 3HaHui: "Tlnomaam moBEpXHOCTH U 00BEMBI
KpyrJbix Ten"

99

Hmozosas konmponwvnaa paboma

100 - 102

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U e
POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

MaTEeMaTUYECKUX OTHOILICHUH, HAXOXKICHUE TeOMETpHIC-
CKHX BEJIMYUH (IUTHH, YTJIOB, TUIOIIaeH, 00bEMOB).
Hcnons30BaTh NpH pEIICHUN CTEPEOMETPHUYECKUX 3a1ad
IUITaHUMETpHYecKue HaKThl U METOIBI.

IIpoBoauTHL JOTMYECKH KOPPEKTHBIE JOKa3aTeJbHbIC
paccyXJIeHusl IpU PEIICHUN CTEPEOMETPUYECKUX M Tla-
HUMETPUUYECKHX 3a71ad.

CpaBHUBATh U aHAJIM3MPOBATH PEaJbHBIC CUTYallMH U
BBISIBJIATh BO3MOXKHOCTh €€ MOJICIMPOBAHUS Ha SI3BIKE
TEOMETPHH.

MoaenupoBaTh peabHyH CUTYalUI0 Ha S3BIKE TEOMET-
PHH M UCCJIEA0BATH MOCTPOCHHBIC MOJIEIH, B TOM YHCIIe
U C UCIOJIb30BAaHUEM afmapaTa aireophl.

Hcnonb30BaTh KOMIBIOTEPHBIE NPOrpaMMBI MPU pelie-
HHH 3a/1a4.

IMonyyaTs mpencraBjieHHe O 'E€OMETPUHM KaK O pa3BH-
BAIOILLEHCS HAyKe, MCCICAYIOIEH OKpPYXArOIUK MHD,
CBSI3aHHOW C peabHBIMU OOBEKTaMH, IOMOTAIOIIEeH pe-
IINTh peajbHble )XKU3HEHHBIE CHTYAIlMd O POJIU CTEpPeo-
METPHH B Pa3BUTHU COBPEMEHHBIX MH)XCHEPHBIX U KOM-
MBIOTEPHBIX TEXHOIOTHI

«SIKnaccy»
https://www.yaklass.ru/

«Yuu.py»
https://uchi.ru/

Huroro
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