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IHHOACHUTEJIBHASA 3AIINCKA

I'eometpus sBIsieTCs OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpeAHEro oomiero o0Opa3oBaHus, TaK
Kak 00ecreuynBacT BO3MOKHOCTh M3YYEHHS IUCIMIUIMH E€CTECTBEHHO-HAyYHON HAmpaBICHHOCTH M
MPEeIMETOB TYMaHUTapHOTO IUKiIa. [ToCKONbKY ToTHYEeCKOe MBIIUIEHHE, (OPMHUPYEMOE MPH U3YUSCHUH
00yJaromMMUCs MOHITUHHBIX OCHOB T€OMETPUH, IIPU JI0KA3aTEILCTBE TEOPEM U TIOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEP)KICHHUI MpPH PElIEHUH MeOMETPUUECKUX 3a]lad, YMEHUE BBIJBUraThb U ONPOBEPraTh
TUIOTE3bl HENOCPEACTBEHHO HCHOJIB3YIOTCS IMPU PEILIEHUH 3a/ad €CTECTBEHHO-HAay4yHOro IUKja, B
YaCTHOCTH (PM3UYECKUX 3a7ad.

Lenb ocBoeHus mporpammbl yueOHOTO Kypca «I'eomeTpus» Ha yriiyOJ€HHOM ypOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CIIOCOOHOCTEH O0O0YyYaloImUXcsl NpU HM3YyYEeHHMM TE€OMETPUH, KaK COCTaBJISIONIEH
npeaMeTHON obOmacth  «Marematnka W uHGOpPMATHKa» uepe3 00ecleueHue BO3MOXKHOCTH
MPUOOpPETEHNUs U UCIIOJIB30BaHus 0oJiee rIIyOOKMX r€OMETPUUECKUX 3HaHUN U JeMCTBUM, crienupuIHbIX
r€OMETPUHM, M HEOOXOAUMBIX sl YCHEIIHOTo Npo(eCCHOHAIBLHOTO 00pa30BaHUs, CBSI3aHHOTO C
HCIO0JIb30BAHNEM MAaTEMAaTUKH.

[IpropuTteTHBIMU 3aadyaMM Kypca T'€OMETPUU Ha YriayOJIEHHOM YpOBHE, PacCIIUpPSIOMIMMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciivpeHue NpeACTaBlIeHUs O TeOMETPHUH KaK 4acTH MHUPOBOU KyJIbTypbl M (OpPMHUPOBAHUE
OCO3HAHUS B3aMMOCBSI3M T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMHUpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIHNX
MaTeMaTHYECKUX MOJIENSIX, MO3BOJISIOUINX ONMKUCHIBATh U U3y4aTh pa3HbIe SIBICHUS OKPYKAOIIEro MUpa,
3HaHME MOHATUMHOTO anmapaTta 1o pasjaeny «CrepeomMeTpus» yueOHOTO Kypca reOMETpUN;

(opMupOBaHHE YMEHHUS BIAa/leTh OCHOBHBIMU MOHSITHUAMHU O MPOCTPAHCTBEHHBIX (QUrypax M HX
OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyJ U YMEHHE MX NPUMEHSITh, YMEHMs IOKa3bIBaTh
TEOpeMBbI M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dopMuUpOBaHME YMEHHs paclO3HAaBAaTh Ha YepTekKax, MOJEIIX M B pPEalbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHE MOJIEIIN;

(dbopMupoBaHHE IOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS MaTeMaTHYECKUX
Teopui, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH IIPH ITPOBEACHUHN PACCYKICHUH;

(dbopMupoBaHHE yMEHUs BIIAZETh METOJAAMHU J0KA3aTEJIbCTB U AJTOPUTMOB PELICHUS, YMEHUS UX
IPUMEHATh, IPOBOJUTH J0KA3aTEJIbHBIE PACCY)KJEHHUS B XOJAE PEIICHUs CTEPEOMETPHUECKUX 3aJad U
3aJad € IMPAKTUYECKUM cojJepxkaHueM, (OpPMHpPOBAaHHE NPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB P 0O0OCHOBAaHMHM MaTEMaTHUYECKUX YTBEPXKAECHUH U pOJIM aKCUOMATHKHU B IPOBEIECHUU
JeTyKTUBHBIX PacCyX/ICHU;

pa3sBUTHE U  COBEPIIEHCTBOBAHME MHHTEIUIEKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
oOyyaromuxcs, 03HaBaTEIbHON aKTUBHOCTHU, UCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBbIIIJICHNUS,
UHTEpeca K U3y4eHHIO T€OMETPHUH;

¢dopmupoBanue GyHKIHOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHHsI paclio3HaBaTh
IIPOSIBJICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUX W TpU M3YYEHUH JPYIMX Y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, MOJAEIUPOBAHUS PEAIBHBIX CHUTYyalui, HMCCIEAOBAHUSA IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALIMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COZEP)KATEIIbHBIMU JIMHUAMHM ydeOHoro kypca «l'eomerpus» B 10—11 kmaccax
apisroTes:  «lIpsmple M mIockocTH B IpocTpaHcTBe», «MHororpanHukn», «Tema BpaleHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.



CoopmynupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OINEPUPOBATH MOHATUIMUY,
PEIIeBaHTHBEIMHU T€OMETPUU Ha yriayOnéHHOM ypoBHEe oOyueHust B 10—11 kimaccax, OTHOCHUTCS KO BCeM
COoJIepKaTeIbHBIM JIMHUAM y4eOHOTo Kypca, a (POpMUpPOBAHHE JIOTHUECKUX YMEHHUN pacrpeaessieTcs: He
TOJIBKO MO COAEP)KATEIbHBIM JIMHUSAM, HO M 10 rojgam oOyudenus. Coaepxanue 0Opa3oBaHMA,
COOTBETCTBYIOILlEE NPEIMETHBIM pe3yiabTaTaM ocBoeHus denepanbHoil pabodell MpPOrpaMmsl,
pacnpeenéHHBIM 10 rojiaM oOydeHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLIMIHAIBHBIM BOIIPOCaM 00ydarommecs: o0panaauch HEOJHOKPATHO. DTO MO3BOJISIET OPraHu30BaTh
OBJIAJICHUE T'€OMETPUYECKUMHU MOHATHSAMM U HaBbIKAMHU IIOCJEIOBATEIbHO M IOCTYNATEIbHO, C
COONIIOJICHHEM TPHHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKIIOYATh B OOIIYI0 CHUCTEMY
TEOMETPUYECKUX TPEICTABICHUH OOyJalomnxcs, pacmupss W yryomnsst e€, oOpasys NpOUYHBIC
MHO>KECTBEHHBIE CBSI3U.

[lepexon k U3y4EeHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus ans  auddepeHnuanuu  o0ydeHHUs, TMOCTPOCHHS  MHIWBHIYyaJbHBIX
0o0pa3oBaTeNIbHBIX MporpamMM, 00eCHeuuTh YIrIIyOJEHHOE H3YYE€HUE TEeOMETPUM KaK COCTaBJISIOIIEH
yueOHOro npeamera «MareMmaTukay;

MOATOTOBUTH OOyUaIOUINXCs K IPOJOLKEHUIO U3yUeHUsl MaTeMaTHKU ¢ y4ETOM BelOOpa Oyayien
npodeccuu, odecrneynBas MPeeMCTBEHHOCTh MEXK Ty 00IIHUM | Mpo(HeCcCHOHATBFHBIM 00pa30BaHUEM.

Ha usyuenne yaeOHoro Kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoauTcs 204 daca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HEZEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MpOCTpaHcTBO. [lonsatne 006
AKCUOMAaTHYE€CKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3aumHoe pacnosjoxeHue MpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOLIUECs, IapajljielIbHbIE U
cKpemnuBamomuecs: mpsimbie. [Ipu3HaKyW CKpEIIUBAOIIMXCA MPAMBIX. llapanienbHOCTh MPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE: MapajlyIeIbHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPSIMBIX,
NapajuleIbHOCTh NPSAMOM U IiockocTH. IlapanienbHoe W LIEHTpalbHOE MPOEKTUPOBAaHUE, N300pakeHNe
¢uryp. OCHOBHBIE CBOMCTBa MapauIeIbHOTO MpoeKkTUpoBaHus. M3o0paxeHue ¢uryp B mapauienbHON
MPOEKIUU. YTJBI C COHANpPaBJICHHBIMA CTOPOHAMH, VYroJd MEKIy TMpSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEM: MapayiebHbIE IUIOCKOCTH, CBOWCTBA NApaUICNIbHBIX IJIOCKOCTEM.
[IpocTeitimme mnpocTpaHCTBEHHbIE (UTYpHI HA IJIOCKOCTH: TETpadAp, MapajuieNienuIie]l, MOoCTpPOeHUe
CEUYECHUU.

[lepneHUKYISIPHOCTh TPSMOW W TUIOCKOCTU: TEPHEHIUKYJISPHBIE TPSMbIE B TIPOCTPAHCTRBE,
MpsIMBIE TTapajuIeNbHbIE U TIEPICHAUKYIISIPHBIC K TUIOCKOCTH, NMPU3HAK MEPICHINKYISIPHOCTH TIPSIMOM U
IJTIOCKOCTH, TE€OpEMa O MNPAMOW MEPHECHAUKYISIPHON TMIOCKOCTH. OpPTOroHaIbHOE MPOECKTUPOBAHUE.
[lepnenuKkynsip ¥ HAKJIOHHBIC: PACCTOSTHUE OT TOYKHA JO TUIOCKOCTH, PACCTOSHHE OT MPSMOHM 10
MJIOCKOCTH, TPOEKIUst (urypsl Ha TIIOCKOCTh. [lepmeHauKyIsIpHOCTh TUIOCKOCTEH: MPHU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOcTel. Teopema o TpéX neprneHauKymnspax.

VYriael B IPOCTPAHCTBE: Yo MEXKAY MPSIMON U IUIOCKOCTHIO, IBYIPAHHBIN YTOJI, JJUHEHHBIA YTroJl
JIBYrpaHHOro yria. TpéXrpaHHbli M1 MHOTOTpaHHbIE Yribl. CBOWCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IUIOCKUX U ABYIPAHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB IS
TpEXTPAHHOTO YIJa.

MHororpaHHMKH

Bunapl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. llpusma: n-yrospHas npusma, mnpsmas U
HaKJIOHHAsl MPHU3MBbI, OOKOBasg W TMOJHAas MOBEPXHOCTh Hpu3Mbl. llapamienenunen, npsMOYTroiIbHBIN
napajuieJienume], U ero cporcrBa. KpaTwailluime myTd Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. [IpocrpanctBennas teopema Iludaropa. [lupammupa: n-yrosibHas nupamujaa, NpaBuUjIbHAs U
yceuéHHass nupamuasl. CBoiicTBa pédep M OOKOBBIX TIpaHeil mpaBMibHON mnupamujbl. IIpaBuiibHbIE
MHOTOTPaHHUKH: MPaBWIbHAS NPU3Ma U MPAaBWIbHASA NMHPAMKJIA, [IPABUJIbHASA TPEYroJibHas MUpamMuaa U
MpaBWIIbHBIN TeTpasnp, kyO. [IpeacraBieHne o MpaBUIBHBIX MHOTOTPAHHHMKAaX: OKTadp, AOJCKAdIp U
HUKOCA3IP.

Borunicnenue 5J€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriabl. Ilnomans O0okoBOiA
MOBEPXHOCTH U TOJHON MOBEPXHOCTH MPSIMOW MPHU3MBI, IJIONIAAb OCHOBAaHUM, Teopema O OOKOBOH
MOBEPXHOCTU MpsAMOil mpusmbl. [lnomaas OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH MPABUILHOMN
MUPaMU/IbI, TEOPEMA O IJIOLIAIU YCEUYEHHOM TUpaMUIbl.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTHI CAMMETPHUH MIPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpUS B
MPaBUJILHOM MHOTOTpPaHHUKE: CHUMMETPUsl Napajulelieluesia, CHUMMETPUsS TMPABWIBHBIX IIPHU3M,
CUMMETpHS MPAaBUIIbHON MUPaMUJIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonATHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEapHbIe, COHAIPaBJIEHHBbIE M MPOTHUBOIIOJIOXKHO HalpaBJi€HHbIE BEKTOPhl. PaBEHCTBO BEKTOPOB.
JleficTBUSI ¢ BEKTOpAMU: CIIOKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHUE



BeKTOpa Ha uucio. CBoMcTBa cioxkeHHUs BEKTOpoB. CBOICTBa YMHOKEHUsI BeKTopa Ha uucio. Ilonsarue
KOMILIaHapHble BeKTOpbl. [lpu3Hak KommulaHapHOCTH TpEX BekTOopoB. [lpaBwiio mnapannenenunena.
Teopema 0 pas3nokeHHH BEKTOpa IO TPEM HEKOMIUIaHApHbIM BekTopaM. lIpsmoyroisibHas cucrema
KoopauHaT B npocTpaHcTBe. KoopauHatel BekTopa. CBsA3b MeEXAYy KOOpPAMHAaTaMu BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MeXAy Bekropamu. CKalsipHOE ITPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[ToHsTHS: MMIMHIPHYECKAs TTOBEPXHOCTh, KOHMUYECKAsl MIOBEPXHOCTh, ceprudecKasi TOBEPXHOCTS,
oOpa3yromue moBepxHOocTed. Tema BpamieHws: MWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmap.
B3aumHoe pacnoniokenue chepbl M IUIOCKOCTH, KacareibHasl IJIOCKOCTh K cdepe. M3o0pakeHnue Tten
BpaleHus Ha TIocKocTH. Pa3BépTka nmnmmHapa u kKoHyca. CUMMeTpust cepsl U mapa.

O6béM. OcHoBHble cBolicTBa 00bEMOB Ten. Teopema 00 00bEME MHPSIMOYTrOJIBHOTO
napaiesienumnena u cieAcTsus u3 He€. OObEM NPsAMON W HAKJIOHHOW TPU3MBIL, IIHJIUHPA, TTHPAMUIBI U
koHyca. O0BEM 11apa u MmapoBOTO CETMEHTA.

KoMOuHarmu Ten BpalieHWs W MHOTOTPAaHHUKOB. [Ipu3ma, BIMcaHHAas B IWJIUHAP, OMUCAHHAS
okoJsio nmiuHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl MIOCKOCTBHIO.
[ToHsiTHE MHOTOTPAaHHWKA, OMMMCAHHOTO OKOJIO Cdepbl, cephl, BIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpaIeHusl.

[Tnomane MOBEPXHOCTH UWIMHApA, KOHYyca, Iwomanb cdepel u e€ dactei. [lomobme B
npocTtpancTtBe. OTHOIIEHHE O00BEMOB, IIIOMIAEH MOBEpXHOCTEHW MOoMoO0HBIX ¢uryp. [IpeobpasoBanue
no1o0usi, romoteTusi. Pemenne 3a1a4 Ha TNIOCKOCTH € UCTIOJIB30BaHHEM CTEPEOMETPUIECKAX METOIOB.

[locTpoenue cedyeHHWid MHOTOIPAHHUKOB M Te€J BpAlllEHUS: CEUYEHHUS IMIMHIpA (MapajjieibHO U
MEPIEeHIUKYIIAPHO OCH), CEUeHUs] KOHyca (MapaielbHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEPIINHY),
CeueHHus Ilapa, METOJbl MOCTPOEHUSI CEUEHM: METOJ CJeI0B, METOJ BHYTPEHHEro NPOEKTHPOBAHMS,
METO/1 IEPEHOCA CEKYIIIeH MI0CKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJ BeKTOpamMu. BeKTOpHOEe YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOr0o yMHOXKeHUs. [IpsmoyronbHas cucteMa KoopauHaT B mpocTpaHncTBe. KoopauHatsl
BekTopa. Pasnoxkenume Bekropa mo 0Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ MpH PpPELICHUU
reOMEeTPUYECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JBwxkenusi mpoctpadHcTBa. OtoOpaxkenus. [IBmwkeHus U paBeHCTBO ¢uryp. OOmmue cBOMCTBa
IBUKEHUH. Buapl [IBIWKEHUWI: mapajuleNbHBIl TEpeHOC, IEHTpalibHAs CHUMMETPHS, 3€pKajbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nmomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTAHME:

Cc(OPMHUPOBAHHOCTh TPAKIAHCKONH TO3ULIUU OOYYaIOUIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOro OOIlecTBa, MPEACTaBICHHE O MAaTeMaTUYECKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IMyYHbIX CTPYKTYp, SIBJICHHUH, HpoLeayp TIpa)JaHCKoro oOmiecTBa (BbIOOpBI, ONMPOCHI U JIPYroe),
YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA WHCTHTYTAMH B COOTBETCTBUU C HX (QYHKIUSAMH |
Ha3HA4YCHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCHUICKOM TIpakJIaHCKOM WIAEHTUYHOCTH, YBAXKEHUS K MPOUUIOMY U
HACTOSIIEMY POCCHHMCKOM MATeMAaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTH)KEHHUSAM POCCUHCKUX
MaT€MAaTHUKOB M POCCHMCKOM MaTEeMaTUYECKOM IIKOJIBI, MCIOJIb30BAaHUE ATUX TOCTHXKEHUM B APYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM pOCCHICKOTO0 Hapoja, c(hHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOIO IOBEJICHHUS, CBSI3aHHOTO C NMPAKTHUYECKUM IPUMEHEHUEM IOCTWKECHHMU HAyKH M
JeSITeNIbHOCThIO YIEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

JCTETHYECKOE OTHOIIECHHE K MHpPY, BKIIOYAs OCTETHKY MATEMaTHYECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj]lay, peIIeHU, pacCyXIeHUH, BOCIPUUMYUBOCTh K MATEMaTHUECKUM aCIEeKTaM pa3IMYHbIX
BHJIOB MCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

C(OPMHPOBAHHOCTh YMEHMsI NPUMEHATh MaTeMAaTUYECKUE 3HAHMS B HMHTEpEcax 3J0pOBOTO H
Oe3omacHoro oOpas3a *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO (30POBOE IHUTaHUE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATHH M OTHAbIXa, peryispHas (Qu3Mueckas aKTUBHOCTB), (U3UYECKOE
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON EATENBHOCTBIO;

6) TpyaoBOe BociuTaHME:

TOTOBHOCTb K TpPYydy, OCO3HAHHE IEHHOCTU TPYLOJIIOOMs, HMHTEpeC K pa3IudHbIM chepam
po(hecCUOHAIBHON JEATeIbHOCTH, CBSI3aHHBIM ¢ MAaTEMaTHKON U €€ MPUIIOKEHUAMH, YMEHHUE COBEPLIATh
OCO3HaHHbII BbIOOP Oyaymiell npodeccun M pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbIE ILUIaHBI,
TOTOBHOCTh U CHOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO HA IMPOTSHKEHUU
BCEH XM3HU, FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PELICHUM IPAKTHUECKUX 3alad MaTeMaTU4eCKOU
HaIIPaBJIEHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAaHHUe:

C(OPMHUPOBAHHOCTh KOJIOTUYECKOHN KYIbTYphl, IOHUMAHUE BJIMUSHUS COLUAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME INPUPOJHOW M COLMAIBHOW Cpenbl, OCO3HAHUE IJI0OOAIBHOIO XapakTepa
9KOJIOTHYECKUX MPOOJieM, OpUEHTalUsl Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU /s pellieHus 3ajad B
00J1acTH OKpY’Karollel cpeibl, TNIAHUPOBAHUE MOCTYIKOB M OLIEHKH WX BO3MOXHBIX MOCIEICTBUN JUIS
OKpYKarollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOLIECTBEHHOW TMNpakTHKH, TOHMMAaHME MaTeMaTH4ecKOW Hayku Kak c@epbl UeloBeYeCKOM
JESTEIBHOCTH, 3TANlOB €€ pa3BUTUSA M 3HAYMMOCTU Ui Pa3BUTHS LIMBUIIU3ALMHU, OBJIAJIEHUE S3BIKOM



MaTeMaTHUKH U MaTeMaTHYSCKOM Ky.HBTypOﬁ KakK CpCACTBOM ITIO3HAHUA MHPA, TOTOBHOCTb OCYHICCTBJIATH
IMPOCKTHYIO 1 UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B I'PYIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIC yHHBeEpPcalbHbIe YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHUHA MEXTy MOHATHAMH, POPMYIUPOBATH OINIPEICIICHHUS TIOHATHIA, yCTAHABIMBATH CYIIIECTBEHHBIH
MIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS JUIsl 0000IIEHNS U CPABHEHMSI, KpUTEPUU IIPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYJIUPOBATh U  MpPeoOpa3OBbIBATh  CY)XKJEHUS:  YTBEpAUTEIbHbIE WU
OTpULATENIbHbIE, €MHUYHbIE, YACTHBIE U 00II1E, YCIIOBHBIE,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEUHs B (DaKkTax, JaHHBIX,
HaOMIOJIEHUSAX M YTBEPXKACHMSIX, IMpeajgaratb KpPUTEPUM JUIs BBISIBICHHS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNI;

JeNaTh  BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSTENbHO J0Ka3aTebCTBA MAaTEMaTHYECKHX YTBEPXKACHUU (TpsAMble U OT
MPOTUBHOT0), BBICTpanBaTh apryMEHTAUIO, MPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJACHHS U BHIBObI;

BBIOMpaATh croco0 pemieHus ydyeOHOHM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHMUS,
BbIOMpPATh HauboJIee MOIXOAALINM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareJbCKue JeHCTBUA:

UCIOJb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUII MHCTPYMEHT IIO3HAHUA, (POPMYyIUpPOBaTH
BOIPOCHI, (PUKCUPYIOIIME NMPOTUBOpEUNE, MpodiieMy, yCTaHABJINBAaTh UCKOMOE M JaHHOE, (JOPMUPOBATH
TUIIOTE3Y, AapTYMEHTHPOBATh CBOIO MO3HULIAI0, MHEHUE;

IIPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, MCCIENOBAHUE 0 YCTaHOBIJICHHIO
0COOEHHOCTEH MaTeMaTHYecKOoro OO0beKTa, SBJIEHUS, IpOILecca, BBIABICHHIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMH, SIBIEHUSAMH, IIPOLIECCaMH;

CaMOCTOATENIBHO (OpPMYJIUpPOBaTh OOOOIIEHHsS M BBIBOJABI IO pe3yibTaTaM IpPOBEAEHHOTO
HaOJIO/IEHUs, MCCIEIOBaHUsA, OLIEHMBAaTh JIOCTOBEPHOCTh IIOJYYEHHBIX pe3yJbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOKHOE DPA3BUTHE IIPOLIECCA, & TAKXKE BBIIBUraTh MPEANOJOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

PaGora ¢ undopmanmeii:

BBISABIIATE Ae(pULIUTBHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIPOC U ISl PELICHUS
3a/1a4H;

BbIOMPATh HHPOPMALIMIO U3 HCTOYHUKOB PA3JIUYHBIX TUIIOB, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUUHBIX BUJIOB U ()OPM INPEJICTABICHHUS,

CTPYKTYpUpOBaTh HH(OpMAIMIO, MPEACTaBIATh €€ B pa3IMuyHbIX (opMax, HUIIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSTENHEHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS
OO0menue:



BOCIIPpMHUMATh U q)OpMy.HI/IpOBaTB CYXXICHHA B COOTBCTCTBHU C YCIIOBUAMU U LECIISAMU OGH.[CHI/ISI,
SACHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B YCTHBIX M HNHCBMCHHBIX TCKCTAX, daBaTb
IIOSICHEHHUS 110 X0y pEeLIeHUs 3a/1a4i, KOMMEHTUPOBATh IIOJIy4€HHBIN PE3YyJIbTaT;

B XOJIe 00CYXXJIEHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI, TPOOJIEMBI, PeIaeMoi
3aaa4M, BBICKA3bIBaTb HWJACH, HAICJICHHBIC Ha IIOMCK PCIICHHUA, COIOCTABJIATH CBOU CYXICHUSA C
CYX KACHHUAMU OPYrUX Y4YaCTHHUKOB JAuaJiora, O6Hap}I)KI/IBaTI) pasinunue " CXO0ACTBO HO3I/IIII/H>1, B
KOPPEKTHOH (opme (GopMyITHPOBATh Pa3HOIIACHS, CBOU BO3PAXKCHHUS;

MMpeaACTaBJIATH PE3YJIbTAThI pemicHuA 3aJa4u, OKCIICPUMCHTA, HUCCJIICJOBaHUA, IMPOCKTA,
CaMOCTOSITEILHO BBIOMpaTh (hopMaT BBICTYIUICHHS ¢ y4ETOM 3a1ad MPE3CHTAMd M OCOOCHHOCTCH
ayJIUTOPHUH.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBIIATh TUIAH, AITOPUTM PEIICHUS 3aJa49H, BBIOMPATh CIIOCO0 pemieHus ¢ y4ETOM UMEIOITUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHUNA C
y4€TOM HOBOM MH(}OpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBII HHTEJLIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIILHOW pe(iekcHy Kak OCO3HAHHS COBEpIIACMBIX JICHCTBUU H
MBICIIUTEIBHBIX TIPOIIECCOB, HMX PE3yJIbTaTOB, BJIAJICTh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
IpoIecca M pe3ylsibTaTa perieHs MaTeMaTHIeCKON 3aJ1auH;

MPEBHJIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IPH PEIICHUH 337a9l, BHOCHTh KOPPCKTHBBI
B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HANJICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3y/bTaTa LEIU U YCIOBUSAM, OOBSICHITh NMPUUYMHBI JTOCTHXKEHUS WU
HEJOCTHKEHHSI pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eAITEJILHOCTD:

MMOHUMATh U HCIIOJIH30BaTh MPEUMYILECTBA KOMaHAHON M MHAUBUIYAIbHON pabOThI MPU PEIICHUU
y4eOHBIX 3aJa4, MPUHUMATh 1[eIb COBMECTHOW NEATENbHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThl, pacmpelneisaTb BUIbI PAaOOT, IOTOBapHUBATHCS, OOCYXAATh MPOLECC U Pe3ylbTaT padoThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBATh B IPYMNMOBBIX hopMax paboThl (00CykIeHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMbI» U
UHBIC), BBINOJHATH CBOIO YacTb pabOThl U KOOPAMHHUPOBATH CBOMU ACHCTBHS C JOPYTMMU YI€HAMU
KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, C(HOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

e CcBOOOJHO ONEPUPOBATb OCHOBHBIMU MOHATUSIMH CTE€PEOMETPHM IPU PpEIICHUH 33734 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

® IIPUMEHATH AKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX TP PEIIEHUN F€OMETPUYECKUX 3aa4;

e kJjaccu(UIMPOBATh B3aHMMHOE pAaClOJIOKEHHE MpPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH NOHATUAMM, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXAY IPSIMBIMU
B IIPOCTPAHCTBE, MEX/1y IPSIMOM U INIOCKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;



cBOOOJTHO  pacmo3HaBaTh OCHOBHbIE BHJbl ~MHOTOTPAaHHUKOB  (Tpu3Ma, NHpaMHIA,
IIPSIMOYTOJIbHBIN Napajuieenunen, Kyo);

KJIACCHU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(PHUKAITIH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C CEYCHHEM MHOTOT'PaHHUKOB IIOCKOCTBIO;
BBITIOJIHATh MMapajule]IbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE NPOCKTHpOBaHUE (uryp Ha
TUIOCKOCTD, BBITIOJHATH N300pakeHus PUTYp Ha IIOCKOCTH;

CTPOUTH CCUCHUSI MHOTOTPAHHHUKOB PA3JIUYHBIMH METOJAMH, BBITIOJHATE (BBIHOCHBIC) IIOCKUE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU] CBEPXY, COOKY, CHH3Y;

BBIUUCIIATH IUIONIAIN MOBEPXHOCTEH MHOTOTPAaHHHUKOB (TMpU3Ma, MHPaMHJIA), TEOMETPUIECKUX
TE€J C MPUMEHEHUEM (HOPMYII;

cBOOOJTHO OIEPUPOBATH MOHATHUSMHU: CHUMMETPHSI B IPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTh
CUMMETPHH, IISHTP, OCh U TUIOCKOCTh CAMMETPHUU (QUTYPHI;

cBOOOJTHO OTIEPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJTHATE JCUCTBHSI HAJl BEKTOPAMU;

pemaTh 3amadyd  Ha  JIOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHWH W  HaXOXJICHHE
TCOMETPUYCCKUX BEIWYMH, NMPHMEHSSI W3BECTHBIE METOJBI IMPH PEIICHWH MaTeMaTHYSCKUX
3aJ1a4 TIOBBIIIEHHOTO M BRICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTH TPOCTEHINNE TTPOrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPHICCKUX 3a/1ad;

W3BIIEKaTh, MpPeoOpa30BHIBATh W WHTEPIPETHPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (QUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MPUMEHSTh [OJIyY€HHBIE 3HAHMUS Ha MpaKTUKE: CPaBHUBATh W AaHAIU3UPOBATh peajibHbIE
CUTYyallid, MPHUMEHSTh H3yYCHHBbIE TOHATUS B TMpOIlECCe MOUCKA PELICHHs MaTeMaTHYecKd
chopMynupOBaHHON MPOOJIEMbI, MOJEIUPOBATh peallbHble CUTyallUH Ha S3bIKE T'€OMETPUH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJIENN C HCIOJIb30BAHUEM I'€OMETPHUUECKUX MOHATHI U Teopew,
anmapara anreOppl, pemaTb MpaKTUYECKHe 3a/Jadyd, CBS3aHHBIE C  HAXOXKJIECHUEM
reOMETPUYECKUX BEJINYMH;

MMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPHUH KaK COCTaBHOW dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K koniy 11 kjacca oOydaromuiicss HAyquTCs:

CBOOOJTHO ONEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMH C [WIMHIPUYECKOW, KOHUYECKOH U
cepudecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI ITOJTYYCHHUS,

OIIEPUPOBATH MOHATHIMU, CBSI3aHHBIMU C TEJIAMHU BPAIICHUS: [IMJIMHIPOM, KOHYCOM, cepoii u
1apoM;

pacrmo3HaBaTh Tela BpamleHus (IWIMHAP, KOHyC, cdepa U 1ap) U OOBSICHITH CIOCOOBI
MOJIyYCHUS TEJl BPALICHHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CEPhI U TUNIOCKOCTH;

BBIYHCIISATh BEJIMYUHBI DIIEMEHTOB MHOTOTPAaHHUKOB W TeN BpallleHUS, 00bEMBI M IUIOMIAAN
MOBEPXHOCTE MHOTOTPAHHUKOB W TEJ BpAIICHUS, T'€OMETPHUECKUX Tell C MPUMEHEHHEM
hopmy;

CBOOOJHO OMEpPUPOBATH TMOHSATHSIMH, CBSI3aHHBIMH C KOMOWHAIIUSIMU TEJ BpalIeHUs H
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIN B cepy U omucaHHbIi okoJo chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK HJIM TEIIO BPaICHUS;

BBIYHCIISATH COOTHOIIEHHSI MEXKY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMH TOI0OOHBIX TElT;



n300pakaTh HM3y4aeMble (DUTYpBI, BBIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB
MPOCTBIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BpaIllCHHS,;
U3BIIEKaTh, WHTEPIPETHPOBATH M NPeoOpa3oBbIBATE HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OTEpaIMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelaTh reoMeTpUYECKUe 3ajauyd Ha BBIYMCIEHUE YIJIOB MEXAY NPSMBIMH M IIJIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha NPHUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a IIPU PELLIECHUHY;

CBOOOJHO OINEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBINIOJIHATh M300payK€HUSI MHOTOTPAHHUKOB W T BpaIleHMs NpU MapajjiebHOM IE€peHoCe,
LEHTPAIbHOM CUMMETPHUM, 3€PKaJIbHOM CUMMETPHHM, IPH TOBOPOTE BOKPYI IPSIMOI,
npeoOpazoBaHust MOI00US;

CTpPOUTh CEYEHHsS MHOTOIPAaHHUKOB W TeJ BpaLICHUsS: CEYeHUs LMIuHApa (MapamienbHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHHUs KOHyca (MapajjieibHble OCHOBAHUIO M MPOXOSIINE Yepes3
BEpIIHHY), CEUCHHUS 11apa;

WCIIOJBb30BATh METOJABI IOCTPOCHMUS CEYEHUH: METOJ CIEIO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTh FT€OMETPHUUECKHUE YTBEPKIACHMUS,;

IPUMEHATh  IeoMeTpuyeckue  (akThl Uil pelIeHHs  CTePEeOMETPHUYECKUX  3ajad,
IIPEAIIOIATalONINX HECKOJIBKO IIaroB PEUICHHUs, €CJIM YCIOBHUS IPUMEHEHUS 3aJaHbl B SIBHOU H
HesIBHOU (opme;

pemiats 3aJa4d  Ha  JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUHM W HAXOXKICHHUE
T€OMETPUYECKUX BEIINYMH;

IPUMEHATh IPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI IIpU
PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh IIOJIyYE€HHBbIC 3HaHMS Ha IPAKTHKE: CPaBHMBATH, AHAJIW3UPOBAThb M OLICHUBATH
peaJIbHbIE CUTYyalluH, IPUMEHATh U3Y4YECHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE NIOMCKA
peleHust MaTeMaTH4ecKu chopMyaMpoBaHHON MTPOOIEMbI, MOJAECIUPOBATh PEaIbHbIE CUTYalluU
HAa SI3bIKE€ T€OMETPHUH, UCCIIE0BATH IOCTPOCHHBIE MOJEIH C HCIIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara aiareOpbl, pelaTb I[PaKTUYECKHE 3aJjayd, CBSA3aHHBIE C
HAaX0XJACHUEM I'€OMETPUUECKUX BEJINYMH;

UMEThb IpPEeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS TFEOMETPUM KaK COCTAaBHOM YacTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieH TUKyYIAPHOCTD MPSAMBIX U )5
IJTOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHoOrorpaHHUKu 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m il::rn;::);::me PAsAEIon W TeM Beero Kontposbubie | IlpakTnueckue E)I;p;)‘g:)ll::zbnme
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUM
O6bEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, 0606IHCHI:IC u 17 )
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKarouecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTns: MEPECCKAOIHNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMas U MJIIOCKOCTb;
TOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKEHHE
MPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHH Pa3HBIMU IIBETAMH

13

N300paxeHne ceueHi MUpaMuibl, Kyoa
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajis MMOCTPOCHUMA CedyeHHI

15

Meton cieoB ISl IOCTPOEHUS CEUEHUI.
CBolicTBa nepece4eHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MOCTPOCHUS

18

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTESKEH W 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus pa3Burus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTtponpHas padoTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamienbHble IpsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnmn
MapaIJIEIbHBIX MPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaiebHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoektupoBanus. 3o00paxkeHune pasHbIX
(uryp B mapamuieqbHON IPOSKIINH

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXy MPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[ToHATHA: AapaAIIENBHOCTD NPSIMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIeIbHOCTH IIPSIMOU U INIOCKOCTH.
CaolicTBa NapajuIeIbHOCTU IPSIMOM U




IIIIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIEHUI

33

[TapannenpHast mpoeKuus, TPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajyuiebHOCTH JBYX MIIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIeH
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
IIpU NIEPECEUECHUH JIBYX MMapaLIEIbHbBIX
IIJIOCKOCTEHN TpEThen

37

CBoiicTBa mapaiesbHbIX MJI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEX]y NTapalljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue anuH 0Tpe3KoB B KyOe u
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM U
miockocTH. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cylecTBOBaHUHM U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu n MNEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyispa U3 TOUKU Ha
MPSMYIO

48

[eprieHAuKyIsAp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nepHeHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nmepneHAUKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHaAuKyISIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHajibHOE TPOESKTUPOBAHUE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPaMUBbI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIocKocTu. ITnockoctu
CUMMETPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak NepneHnKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

53 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIIEHANKYIISPBI:




CUMMCTpPUs, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA
yria MEXIAy NpsAMbIMU B MHOI'OI'paHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[lepnennukynsapHsie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHus ABYX MI0CKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEpPEHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 AUaroHaJii npsiMoyroJIbHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MPUKIAJIHbIC
3a7a4M, CBA3aHHbIC CO B3aMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

74

Paccrosinue oT TOYKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToAHUI MEXITY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJy, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [lpaBunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npusma !

2 [Ipssmoit nmapaymenenunen, 1
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Boinykiibie MHOrorpaniuku. Teopema |
Ditnepa
Brinykiible MHOrOrpaHHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYPABUIHHBIC 1
MHOTOTpPaHHUKHU

85 KounTtponsnas pabora "MHuororpaHHUKH" 1

26 [ToHsiTHE BEKTOpa HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1

88 PasnocTh BekTOpOB 1

89 [IpaBuno napannenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXkKAITUX B OJHOMN 1
IUIOCKOCTH

92 CkansipHO€ poU3BEICHUE 1

93 Beruncnenue yria Mex 1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3anaun ¢ BEKTOpaMH 1

97 IIpocrenmue 3aga4n ¢ BEKTOPAMHU 1




98 O06o0011eHNe U cUCTeMaTH3aIHs 3HAaHUN 1
99 O0600meHne u cucTeMaTru3aus 3HaHUN 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o001eHre U cucTeMaTru3aIus 3HaHU 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uupposbie
Nenn/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
| [ToBTOopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "YpaBHEHUE TPSIMOM, |
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria |
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHyecKue METObl pacuéra yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUSA OT TOYKH J10 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxosxneHne pacCcTosHUM OT TOYKHU J10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPaHHUKOB: METO/I CIIEJIOB
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IJTIOCKOCTH, TIEPECEYEHUS MPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHblie NPsSMBIE U TIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NPsSMbIE U TIOCKOCTH:

21 YIJIbI MEXAY CKPEIIMBAOIIUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MPSMBIC U

2 MJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbIe IPSAMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
MepHeHIUKYIIsSIpax

24 [lepnieHquKyIIsApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOIA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEeHue: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOE€HUH Ky0a, O KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuiesenumea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpriecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMOI MPU3MBI
Borancierne 006EMOB TEJT ¢ TTOMOIIBIO

38 onpenenéHHoro uuTerpana. OopEm
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéuHoro uurerpaia. O0bEM
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

4 CrepeoMeTpUYECKHUE 3a/1a4H, CBA3aHHBIC C
00bEéMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Ipuknanueie 3anaun o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun no Teme "OOBEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCcTosAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuuap. [psamoii KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM noBepxHocTH. Konyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

5 VYceuénnsriit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaape 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUECHUN LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

53 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bt 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKre 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHbIE CO ChEepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"




71

KonTtponesnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75
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