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HHOACHUTEJIBbHASA 3AIINCKA

["'eomeTpus siBiIETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHEr0 001ero oopa3oBaHus,
TaKk Kak  o0ecreynBaeT  BO3MOXKHOCTb  H3YYEHHUS  JUCLMIUIMH  €CTECTBEHHO-HAay4yHOU
HAIPaBJIEHHOCTH U IPEIMETOB TyMaHMTApHOro LMKJIA. I[IOCKOJIBKY JIOrMUecKOe MBIIUICHUE,
dopmupyeMoe IpU  H3YYEHUM OOYYAIOUIMMUCA IOHATHUHHBIX OCHOB TI'€OMETpUH, IpH
JI0KA3aTeIbCTBE TEOPEM M IIOCTPOCHUU LIEMOYKH JIOTUYECKMX YTBEPKIACHUN NpU PpELICHUU
FCOMETPUYECKUX 3aJa4, YMEHHE BBIIBHraTb M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEHICHUH 33aJad €CTECTBEHHO-HAyYHOTO LHWKJIA, B YaCTHOCTH (PU3MUECKUX
3a1a4.

Llens ocBoeHHsi mporpaMmbl yueOHOro Kypca «l['eomerpusi» Ha yriayOJ€HHOM ypOBHE —
pa3sBUTHE WHAMBHUIYaIbHBIX CHOCOOHOCTEH OOyYarolMXCs HPU H3YYEHUH T[EOMETpUH, Kak
COCTAaBISIIONICH TpeaMeTHOH oOmactn «Martematnka u WHPOpPMAaTHKa» dYepe3 obecredyeHue
BO3MOXKHOCTH TNPHOOPETEHUsT W UCIIOJIb30BaHUs Oojiee INIyOOKMX TIE€OMETPUYECKUX 3HAHUU U
NeHCTBUH, CIEeNU(UYHBIX TEOMETPUH, U HEOOXOTUMBIX JUISl YCIEUIHOTO HPOQEeCcCCHOHATHLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33la4aMU Kypca T€OMETPUN Ha YIIIYyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCWJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

pacuMpeHe npeCcTaBIeHUs O FeOMETPUM KaK YacTH MUPOBOM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM,;

(dopMHpOBaHHE TPEACTaBIEHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJIENSIX, O3BOJIAIOIIMX OIMUCHIBATH U U3Y4aTh pa3HbIE SBJICHUS OKPY)KaOLIEro
MUpa, 3HaHWE TOHATUHHOTO anmnapara no paszaeiy «CrepeoMeTpus» yaeOHOro Kypca reoMeTpuu;

(dbopMupOBaHHE YMEHUS BIaJE€Th OCHOBHBIMU MOHSATUSMHU O MPOCTPAHCTBEHHBIX (QUrypax U
UX OCHOBHBIMH CBONCTBaMH, 3HaHHE TeopeM, (OpMyl M yMEHHE HMX HPUMEHSTb, YMEHHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpOBaHHE YMEHHUS paclio3HaBaTb Ha YEpTeXax, MOJAENIX M B peaJbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIN;

(dopMHpoBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOI'O MMOCTPOEHUSI MaTeMaTHUECKUX
Teopuil, popMUPOBaHNE TTOHUMAHUS POJIM aKCHOMATHKU IIPU MTPOBEJIEHUH PACCYXKIACHUIH;

(dopMHpOBaHUE YMEHUS BIa/IeTh METOAAMHU JI0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUS
UX TPUMEHATh, MPOBOJUTH J0KA3aTEIbHBIE PACCYKICHHS B XOJI€ PEIICHHUS CTEPEOMETPUUYECKUX
3aJa4 M 3a/1a4 ¢ MPAaKTHYECKUM cojeprkaHueM, (GopMUpOBaHHE MPECTaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB NpU OOOCHOBAaHMM MAaTEMaTHYECKHX YTBEP)KICHUH U pOJIM aKCMOMAaTUKU B
IIPOBEJCHUH JIEYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM
o0y4aromuxcs, IO03HABAaTEIbHOW AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

dopmupoBaHne (QYHKIMOHATBHOM I'pPaMOTHOCTH, pPENEBAHTHOM T'e€OMETpUH: YMEHHUs
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHHUH JPYTHX Y4EOHBIX NMPEeIMETOB, MIPOSBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEH, MOAENUPOBAHNS PEAbHBIX CUTYallUi, HCCIIeI0BaHUS IOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALMU [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU cOZIepKaTEeNbHBIMU JIMHUAMU yueOHOro Kypca «I'eomerpusi» B 10—11 kiaccax
aBisatoTesa: «lIpsiMble M IJIOCKOCTH B INpOCTpaHCTBE», «MHororpaHHuku», «Tema BpaiieHUs»,
«BeKTopbI 1 KOOPAUHATBI B IPOCTPAHCTBEY, «/IBUKEHUS B IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpebGoBaHUE «yMETh ONEPUPOBATH MOHATHSIMU,
pENeBaHTHBIMH T€OMETPUHU Ha yriayO0néHHoMm ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJICp)KATEeNbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHUpPOBaHHME JIOTMYECKHX yMEHHI
pacrpenensercs: He TOJIbKO MO COAEP KaTeNIbHBIM JIMHUAM, HO U 10 rojgam oOyuenus. ConepxaHue
00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepaibHORl paboueit
IPOTrpaMMBbl, PacIpeenEéHHbIM 110 rojaM 00ydeHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIMIIHAIBHBIM BOIIpOcaM oOydaromuecs: oOpamaiuch HEOJHOKPATHO. DTO



MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUYECKUMHU MOHSITUSIMHA U HaBbIKaMU TOCJIE10BATEILHO
U TOCTYNATeNbHO, C COOJIFOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATH B
OOLIyI0 CHUCTEMY T€OMETPUYECKUX IMPEACTaBICHUI OO0Yy4aroIIUXCs, paclupsis U yrayomss eé€,
00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3marth yciuoBUs i AuddepeHnuanuu  o0ydeHUs, IMOCTPOSHUS WHIWBHIYaTbHBIX
o0pa3oBaTeNbHbIX IpOrpamMmM, 00ecrneynTh yriayOaéHHOe U3yueHne reOMEeTPUU KaK COCTaBIISAIOIIEH
yaeOHoro npeamera «MaTteMaTukay;,

MOJATOTOBUTH OOyYalOIIUXCsl K TMPOJOJDKEHUIO H3YYeHHMs MAaTeMaTUKH C y4&TOM BbIOOpa
Oynymeir mpodeccun, obecriedyuBas MPEEMCTBEHHOCTh MEXIAY OOIMMM W MpodhecCHOHATHHBIM
00pa3zoBaHHEM.

Ha mn3yuenune yueOHoro kypca «I'eomerpus» Ha yriayonéHHoM ypoBHe oTBoauTcs 204 yaca: B
10 knacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpur. Touka, mpsmasi, TNIOCKOCTh, TpocTpancTBo. [lonsTre 06
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKArOIIMECs, Mapajljie/ibHblE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpenuBarommxcs npsamsix. [lapamiensHoCTs MpsAMBIX U
IUIOCKOCTEM B IPOCTPAaHCTBE: MapajuiebHbIE INPSAMbIE B IPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX
IPSIMBIX, APAJUIEIBHOCTD MPSIMOW U INIOCKOCTHU. [lapaienbHoe U HEeHTpaIbHOE IPOEKTUPOBAHUE,
u3zo0paxxenue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOeKTHpoBanus. M3o0paxkenue Guryp
B IIapaJUIEIbHOM IPOEKUHU. YTJbl C COHAIPABICHHBIMA CTOPOHAMH, Yrojl MEXKIYy IpPSIMBIMU B
npocTtpancTie. [lapannenbHOCTh IIIOCKOCTEN: NapaJuiebHbIE TNIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [IpocTeiine npocTpaHCTBEHHbIE (GUTYPBI HA MJIOCKOCTU: TETPa’JIp, Napajliesenune],
MIOCTPOEHUE CEYEHHUI.

[lepnieHIUKYIAPHOCTD NMPSAMON U IJIOCKOCTHU: NEPIECHIUKYJISIPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
IpsiMble TMapajyiebHble M MNEPIEHIUKYISIpPHbIE K IUIOCKOCTH, NMpPHU3HAK MEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpEMa O MpPsSMOM MNEPHNEHAMKYISIPHOM IUIOCKOCTH. OpTOroHajbHOE
npoekTupoBanue. [leprneHuKynsap U HaKJIOHHBIE: PACCTOSHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSTHUE
OT MPSIMON JI0 MJIOCKOCTH, MPOEKIUs (GUTYyphl HA IIOCKOCTh. lepneHuKyIsIpHOCT MI0CKOCTEH:
IIPU3HAK NEPIICHIUKYISIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX NepHeHANKYIIsIpax.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXIY NPSAMON U IUIOCKOCTBIO, JBYTPAHHBIN YroJl, JIMHEHHBIN
yroJl JBYTpaHHOro yria. TpéXrpaHHbli M MHororpaHHble yribl. CBOMCTBa IJIOCKHX YIJIOB
MHOrorpasoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpPEXTpaHHOro yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Buapl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: nN-yroipHas npusma, npsmas v
HaAKJIOHHas MPU3Mbl, OOKOBas M MOJIHAsK MOBEPXHOCTh pu3Mbl. [lapannenenumnen, npsiMOyroJbHbIN
napajuleJienunen U ero cBoiicrsa. Kparyaiimme nytu Ha IOBEpXHOCTM MHOTOTpaHHHKa. Teopema
Oiinepa. [IpoctpancTBenHas Teopema [ludaropa. [lupamuna: N-yronbHast nupamuja, NpaBuiIbHas U
yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX IrpaHel NMpaBUiIbHON nupaMusl. [IpaBuibHBIC
MHOTOTPaHHUKHU: TpaBUJbHAs MpU3Ma W NpaBWIbHAs NUPaMUJa, TpaBUWIbHAs TPEYrojbHas
nupamMpa M TpaBWIbHBIA TeTpa’ap, KyO. IlpeacraBieHue o NpaBWIBHBIX MHOTOIPAaHHHMKAX:
OKTasp, JOJAEKAdIP U UKOCAIP.

Bbruncnenue 31eMEHTOB MHOTOIpaHHHKOB: pEéOpa, auaroHanu, yribl. [lmomans OokoBoi
MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IIOIIAh OCHOBAHUMN, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU TpsAMOM mpu3Mbl. [Inomane OGOKOBOWH MOBEPXHOCTH M TOBEPXHOCTH IMPaBUIIbHOU
MUPAMHU/JIBI, TEOPEMA O TUIOIMIAIU YCEUEHHON TUPaMUJIBL.

CuMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU IPABUIIBHBIX MHOTOTPAHHMKOB.
CumMeTpuss B TIPaBWJIBHOM MHOTOTPaHHHKE: CHMMETpHSl Mapajulelienurena, CUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IIPABUIILHON MUPAMHU/IBL.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITHSI: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHBIC, COHAIPABICHHBIE M IPOTHBOIIOJIOKHO HAIpPABIECHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpaMM: CJIOXEHHUE W BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha unciio. CBOMCTBA CIOXKEHHUS BEKTOPOB. CBOWCTBA YMHOKECHUS
BeKTOpa Ha 4ucio. [IoHATHEe KOMIUIaHAapHBbIE BEKTOPHI. [IpU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[TpaBwiio mnapamnenenunena. TeopemMa O pa3iloKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucrema KoopauHaT B mnpocTtpaHcTBe. Koopaunatsl BekTopa. CBs3b
MEXIy KOOpPAMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkanaspHoe
IIPOU3BE/IEHNE BEKTOPOB.
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Tesa BpameHus

[ToHaTHs: UMIMHIpPUYECKAass TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCThb, cepuyeckas
MOBEPXHOCTh, OOpa3ymomue nopepxHocreil. Tena BparieHus: MUIUHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. Bzaumnaoe pacnonoxkeHue cepsl W MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
H3o00paxenue Ten BpalleHus Ha IIO0CKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus cepbl u
iapa.

O0béM. OcHoOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napajuienenunena v ciaeAactsus u3 He€. OO0BbEM NpsMONM M HAKIOHHOW MPU3MBI, LWIMHIPA,
nupaMuibl U KoHyca. OO0bEM 11apa v apoBOTr0 CErMEHTA.

KoMOuHauuu Tten BpalleHHs M MHOrOrpaHHUKOB. [lpu3ma, BhOMcaHHas B IWIMHAD,
onucaHHas okoio uuwinHapa. [lepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepbl
IUIOCKOCTRIO. [lOHATHE MHOTOrpaHHHMKA, OIMMCAHHOTO OKOJO cdepsl, cdepbl, BIHCAHHOW B
MHOT'OTPaHHUK WJIU TEJIO BPAllCHMUS.

[Tnomanps MOBEPXHOCTH IWIMHApA, KOHyca, IUIomans chepbl u e uvacrteir. [lomobue B
npoctpanctBe.  OTHomleHHe  O00BEMOB, IUIOLIaed  MOBEPXHOCTEM  MOJOOHBIX  QUTYp.
[IpeoOpazoBanue mnonoOusi, romoreTHs. PemieHune 3agady Ha IUIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U Tell BpAlllEHUs: CeUeHUs IMIMHIpa (TapaieabHO
U TEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajiesibHble OCHOBAaHUIO M IMPOXOASIIUE uYepe3
BEpILKHY), CEUYECHHUS MLIapa, METOJbl MOCTPOCHMSI CEYEHHI: METOJ CIEeA0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopel B mpocTtpancTBe. Onepanuu HajJ BeKTOpamMH. BekTopHOe YMHOXXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOEHHUA. lIpsAMoyrosibHas cucCTeMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. PasnoskeHue Bekropa mo 0Oasucy. KoopamHaTHO-BEKTOpPHBIH METOJ IpU
pELIEHNN T€OMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpaxkeHus. J[Buxkenus u paBeHcTBO ¢uryp. OOmume cBoiicTBa
JIBWKEHUW. Buapl NBWKEHWI: TapauieNIbHbI MEPEHOC, LEHTpajbHAs CUMMETpHS, 3€pKalbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPHSI»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh  TPAXKAAHCKONH  MO3MIMM  OOydYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHUUCKOrO OOIIECTBA, MPEICTABICHWE O MATEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUW, TPOUEAYp TPakTaHCKOTO oOOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJCHCTBOBATh C COIUAIBHBIMU WHCTHTYTAMH B
COOTBETCTBUH C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaXKIAHCKOW HACHTUYHOCTH, YBKEHHUS K TMPOLULIOMY U
HACTOAILIEMY POCCUHCKONM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCUMCKHX
MaTE€MaTUKOB U POCCUKMCKON MaTeMaTU4ECKOM IIKOJIbI, UCIIOJIb30BaHUE ITUX JTOCTHKEHUH B JPYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JIYXOBHBIX IICHHOCTEH POCCHUUCKOTO Hapoa, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, 3STUYECKOT0 MOBEICHHUS, CBI3aHHOTO C IPAKTUYECKUM PUMEHEHUEM JTOCTUKEHUN HayKH
U JICSTEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pELICHUM, pacCyXIeHUH, BOCHPUHUMUYUBOCTH K MATEMAaTHUYECKUM acleKTam
pa3JIMYHBIX BHJIOB UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHATH MaTeMaTHYECKHE 3HaHUS B MHTEpPECAX 3JJ0POBOTO U
Oe3omacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3/I0POBBIO (370pPOBOE MHUTAHHE,
cOanaHCUPOBAHHBIN PEXKHUM 3aHATUI U OTIbIXA, peryisipHas (puuveckas akTUBHOCTD), (PU3HUECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/I0POBUTEIBHOMN JCSATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HaHUE IIEHHOCTU TPYHOJtOOUs, MHTEpPEC K pa3IudyHbIM chepam
npo(ecCHOHANBFHOM NeATeIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINATh OCO3HAHHBIN BBIOOp OyyIIeH Mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U CamMO0Opa30BaHUIO Ha
MPOTSDKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEIICHWUH MPAKTUUECKHX 3a1ad
MaTeMaTUYeCKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh ~ AKOJIOTHUECKON  KYIbTYpHl, TOHUMAaHHE BIUSHUS  COIUAIBHO-
SKOHOMHYECKUX TMPOIIECCOB HA COCTOSHUE NPHUPOIHOM U COIMAIBHOM Cpeabl, OCO3HAHHE
I00aTFHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, OpUEHTAIMs Ha MIPUMEHEHHE MaTeMaTHYeCKUX
3HAHWM JIJIs pelieHus 3a/1a4d B 00JIaCTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHNUE TTOCTYIIKOB U OIICHKH
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIsl OKPYXKAIOIEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKH, TOHUMaHUE MAaTEMAaTHYECKON HAyKH KakK cephl YeTIOBEUECKON
JIeATETbHOCTH, 3TANOB €€ PAa3BUTHUS U 3HAUMMOCTHU ISl Pa3BUTHUSI LIMBUJIM3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJIbTYpOll Kak CpeACTBOM TO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIIbHOCTh UHWBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE Y4eOHbIe NelCTBUS



Ba3oBble JJoruyeckne aeicTBUSA:

BBISBIISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKM MATEMaTHYECKHX OOBEKTOB,
MOHSATUHN, OTHOIICHUH MEXTy TTOHATUSAMH, (OPMYITHPOBATH ONPECICHHS MTOHATHI, YCTaHABINBATh
CYIIECTBEHHBIA TPU3HAK KIACCU(PHUKAINU, OCHOBAHUS /Il OOOOIICHUS M CPaBHEHHSI, KPUTCPUU
MIPOBOJIMNMOTO aHAJIN34;

BOCIIPUHUMATh, (DOpMYIHpOBaTh U TPeoOpPa30OBBIBATH CYXKACHHS: YTBEPAUTEIBHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTUBOpEYHsl B (QakTax,
JIAHHBIX, HAOTIOJICHUSX U YTBEPXKICHUSX, MPEIIaraTh KPUTEPUHU VIS BBISBIICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX WU HMHAYKTUBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIFHO JI0KA3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MpAMbIE U OT
MPOTUBHOTO), BBICTpPAWBAaTh apPryMEHTALMIO, TMPUBOAUTH MPUMEPbl UM  KOHTPIPHUMEPHI,
000CHOBBIBATH COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh croco0 perieHus yueOHOM 3ajaur (CpaBHMBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBrble Hcciie10BaTeIbCKHE AeHCTBUSA:

WCIIOJIb30BaTh BOIPOCH KaK HCCIEIOBATEIBCKUN HHCTPYMEHT IMO3HaHUSA, (OPMYITUPOBATH
BONPOCHL, (UKCHPYIOIIME NPOTUBOpEYHe, MpodiieMy, YCTaHaBIMBaTh KMCKOMOE M JIaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSATEIBLHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SBJICHUS, IPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (HOpPMYyJIHUPOBaTh OOOOIIEHHS M BBIBOJBI MO pPE3yJIbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs, WUCCIIEIOBaHMS, OLICHUBATh JOCTOBEPHOCTH TMOJYYEHHBIX DPE3YyJIbTaTOB, BBHIBOJAOB U
0000111eHNI];

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIBUTATh MPEATION0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JIeUIITHI UHDOpMAIIMU, JaHHBIX, HEOOXOJAUMBIX JJIA OTBETAa HAa BOMPOC U JIS
pelleHus 3a1a4H;

BHIOMpAaTh ~ MHPOPMAIMIO W3  HCTOYHHKOB  PA3IMYHBIX  TUIIOB,  aHAJU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HHTEPNPETUPOBATH HWHMOPMALMIO PAa3NUYHBIX BUAOB ©  GopM
MIPE/ICTABJICHHS;

CTPYKTYpUpPOBaTh MH(POPMAIIHIO, TPEJCTABIATh €€ B Pa3sNUYHBIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIEC Y4eOHbIE 1eliCTBUA

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBUSIMHU U IIENISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS M0 X0y PElIeHUs 3aJaul, KOMMEHTHPOBATh NOJyYEHHBIN pe3ysIbTarT;

B XOJ¢ OOCYXJIEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3a7add, BBICKA3bIBATh WJIEW, HALCJICHHBIE HA ITOUCK PEUICHHs, CONOCTABIATH CBOU
CYXJEHHUSl C CYXJCHUSMH IPYTUX YYAaCTHMKOB AMAIOra, OOHAPYXHBATh Pa3IMUMe€ U CXOJCTBO
NO3ULIKH, B KOPPEKTHOU opme (HOpMyIHpOBaTh PA3HOIIACHSL, CBOU BO3PAKEHHUS;

IPEJICTaBIISITh PE3YJbTAaThl PELIEHUS 3a7aud, SKCIEpUMEHTA, HCCIEJOBAaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPaTh (pOpMaT BBICTYIUIEHUS C Y4ETOM 3aJad MPE3eHTAUN U OCOOCHHOCTEN
ayJIUTOpUH.

PeryasiTuBHbIe YHHBepPCcaJIbHbIe YUeOHbIE 1eiiCTBHS



Camoopranuzamnus:

COCTaBIATh IIJIaH, QJITOPUTM pEIICHUs 3aJadyd, BBIOMpaATh CHOCOO pemIeHUs ¢ Y4ETOM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMU MO3HABATEIILHON peiiekcHH KaKk OCO3HAHUWsI COBEPIIAEMBIX JCUCTBUN U
MBICTTUTENIBHBIX MPOIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa peleHns MaTeMaTuueCKOn 3a1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PEIICHUHM 3a/]a4d, BHOCUTH
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, AAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IeJd U YCIOBUSIM, OOBICHITh MPUYUHBI JOCTUKCHUS
WM HEJOCTIXKCHHS  PE3YJNbTaTOB  JACATEIBHOCTH, HAXOJUTh OMIMOKY, JaBaTh  OIEHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

MOHMMATh W HWCIHOJB30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBHUIYAbHON pabOThI MpU
peuieHUM  y4eOHBIX 3aJa4y, MPUHUMATh 1I€7b COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM pabOThl, paclpenensiTh BHIbI paboOT, JOroBapuBaThCs, OOCYXKIATh
MIPOILIeCC U PE3yNbTaT paboThl, 0000IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTsl (00CyxaeHus, oOMEeH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThl U KOOPJIAUHUPOBATH CBOM JICUCTBUS C IPYTUMU
YJieHAaMUd KOMAaHJbI, OIEHUBATh KadecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:
CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUAMHU CTEPEOMETPUH MPHU PEIICHUH 33/1a4 U IPOBEACHUHI
MaTeMaTHUYECKUX PacCyKICHUI;
IPUMEHATh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX MPU PELICHUH T€OMETPUUYECKHX 3a/1ay;
KJaccu(UIUpOBaTh B3aMMHOE pACHOJOXKEHHE TMpPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NMPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE: MEXKAY NPSIMBIMH B
MIPOCTPAHCTBE, MEX]TY MPSAMOM U MIOCKOCTHIO;
CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH ¢ MHOTOI'paHHUKAMU;
CBOOOJIHO pacrio3HaBaTh OCHOBHBIE BUbI MHOTOI'PaHHUKOB (IpU3Ma, MUpaMUa, MPsIMOYTOJIbHBIN
napasuienenumne, Kyo);
KJIacCCU(UIIUPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PHUKAIUY;
CBOOOJTHO OTIEPUPOBATH MOHATHIMM, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHUKOB IIIOCKOCTHIO;
BBITOJIHATH MapajieIbHOE, LIEHTPAIbHOE U OPTOrOHAJIbHOE NMPOEKTUPOBAHUE (PUTYp Ha MIOCKOCTH,
BBITOJIHATH U300paxeHus: GUTyp Ha IIIOCKOCTH;
CTPOHUTH CEYEHHUS] MHOTOTPAaHHHKOB PAa3IMYHBIMH METOJIaMH, BBITIOJIHSITH (BBIHOCHBIE) IUIOCKHE
YepTek M U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH IUIONIA/IM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma, MUpaMHIa), TeOMETPHUUECKUX Tell C
npUMEHEeHHEM QOpMYIT;
CBOOOJHO ONEpUPOBaTh MOHATHAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (PUTYPHI;
CBOOOJHO ONEpUPOBATH IOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHAaTaMm B
IPOCTPAHCTBE;
BBITOJIHATH ICHCTBHS HaJl BEKTOPAMH;



pelaTe 3a7a4y Ha JJOKa3aTeNbCTBO MAaTEMATHYECKUX OTHOLICHUM M HaXOXKJIECHUE T€OMETPUYECKHUX
BEJIMYMH, IPUMEHSS U3BECTHBIE METOJBI IIPH PEIICHUM MAaTeMAaTUYECKUX 3aJad MOBBIIIECHHOTO U
BBICOKOI'O YPOBHS CII0)KHOCTH;
IIPUMEHATH MPOCTEHIINE IPOIPAMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI
IIPY PELICHNUU CTEPEOMETPUYECKHUX 3a/1a4;
U3BJICKaTh, MPEOOpa30OBBIBATh W HHTEPHPETHPOBATH HMH(OPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
IIPUMEHATH IIOJy4YCHHbIC 3HAHUS Ha NIPAKTUKE: CPABHUBATH M aHAJIIM3UPOBATh PEAJIbHBIC CUTYallUH,
IPUMEHATh  M3y4EHHBIE IIOHATUSA B IIpOLECCE  IIOMCKAa  PEIICHHs  MaTeMaTU4eCKU
c(OpMyYITMPOBAHHOW TMPOOJIEMBI, MOJEIMPOBATH peajbHbIE CUTYallMM Ha S3bIKE T'€OMETpPHUH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIIOJNb30BAHMEM TI'E€OMETPUYECKMX IIOHATUH U TEOPEM,
amnmapara anreOpbl, peraTth MPaKTUYECKUe 3a/laud, CBA3aHHBIE C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJIMYUH;
UMETh TpEACTaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTH
(GyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:
CBOOOJTHO OTIEPHPOBATH OHATHSIMH, CBSI3aHHBIMHU C IWJIMHIPUIECKOH, KOHMUECKOW U ChepruIecKoil
MOBEPXHOCTSAMHU, OOBSCHSITH CIIOCOOBI IOIY4YEHHUS;
ONEpUPOBATH MOHATHUAMH, CBA3aHHBIMU C TEJaMM BpALICHUSA: LMUIMHIPOM, KOHYCOM, chepoil u
1apoM;
pacrio3HaBaTh Teljla BpalleHus (LMIMHAP, KOHYC, cdepa U 1ap) U 0OBACHATh CLIOCOOBI OTYYEHUs
TEJ BpAIlCHHUS;
KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEHUE CPePhI U MIOCKOCTH;
BBIUMCIISTh BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHMKOB W TeNl BpalleHHUs, OOBEMBI W IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlIEHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOPMYII;
CBOOOJTHO ONEpUpPOBATh MMOHATUSAMH, CBS3aHHBIMH C KOMOMHAIMAMHU Tel BpaLICHUs U
MHOT'OI'PaHHMKOB: MHOTOIpaHHMK, BIMCAHHBIM B cdepy M omMcaHHBIH OKoJIO cdepbl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;
BBIYUCIIATH COOTHOLICHUS MEXy TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TET;
n300pakaTb M3ydyaeMmble (UTYpbl, BBINOJHATH (BBIHOCHBIE) IJIOCKME YEPTEXKH M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPALLCHUS;
U3BJICKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH ONEpalMK HaJl BEKTOPaMH;
3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cucTeMe KOOPAMHAT;
pemaTte TreoMEeTpUYEecKHe 3aJaud Ha BBIYMCIEHUE YIJOB MEXAY MPSMBIMH U IJIOCKOCTSMHU,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B 1I€JIOM, Ha TNPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia NIPU PELICHUY;
CBOOOJHO ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JIBH)KEHHUEM B MPOCTPAHCTBE, 3HATh CBOICTBA
JBHKCHU;
BBIMOJHATh W300pa)K€HHsI MHOTOTPAaHHUKOB W TeJ BpallleHUs INpU MapajyieIbHOM IEepeHoCe,
LHEHTPAIbHOW CUMMETPUH, 3€pKAIBHOM CHMMETPUHM, TIIpU IOBOPOTE BOKPYT  HIPSIMOI,
npeoOpa3oBaHus MOI00US;
CTPOUTh CEUEHHs MHOTOTPAHHUKOB M TEJI BpALCHMs: CEYEHHUs IWIMHIApa (HapajjielbHO U
NEPIEHINKYIIPHO OCH), CEYeHHs KOoHyca (TMapajulesbHble OCHOBAHUIO M IPOXOISIIUE Yepes3
BEpILMHY), CEYEHHUs 11apa;
MCII0JIb30BaTh METO/IbI IOCTPOCHMSI CEYCHUI: METOJ CIEN0B, METOJ, BHYTPEHHETO IPOCKTUPOBAHUS,
METOJ] IIEPEHOCA CEKYIEH MIIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;



NPUMEHSTh TeOMeTpUUYecKrue (akThl A1 PEUICHUS CTEPEOMETPUUYECKUX 3a/1ad, Mpearnoiararoimx
HECKOJIBKO IIaroB peLIeHHs], €CIH YCIOBUS MPUMEHEHHUS 3a/IaHbl B SBHON U HESIBHOU (hopMe;
pemarh 3a7a4d Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLIECHUN U HAXOXKJICHHE MeOMETPUUECKHUX
BEJINYUH;

MPUMEHSTh MPOrPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPH PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSTD MOJTyYEHHbIC 3HaHUS Ha MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBAThH PeaibHbIC
CUTyalluH, NMPUMEHSITh M3yYCHHbIC TOHSTHS, TEOPEMbI, CBOMCTBA B IPOIIECCE MOWCKA PEUICHUs
MaTeMaTu4ecku chOPMYIHPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYallUM Ha S3bIKE
F€OMETPUU, UCCIIEAO0BATH MOCTPOCHHBIE MOJEIU C MCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHITHHI U
TEeopeM, afmapara aireOpbl, pelaTh MPAKTUYECKUE 3a/layd, CBA3aHHBIE C HAXOXJACHHUEM
reOMETPUUYECKHUX BEJINYUH;

UMETh TMpEACTaBleHUsT 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPHUM KaK COCTaBHOW dYacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudposbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes

1 BBeneHue B cTepeoMeTpuio 23 1
5 Bsaumnoe pacrnonoxeHue npsiMbix B 5 1

IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8

MIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN o5

B [IPOCTPAHCTBE
5 VYTl M paccTosHUS 16
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ I:;;arn;(:‘};{o;::me PAINCIOB HTEM Beero Kontpoabubie IIpakruyeckue Sggﬁ? OOBB:TI:;])HH e
padoThI padoThI pecypee

1 AHamuTHYECKass TEOMETPHS 15 1
5 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3AIIHS 15 1

3HAHUU
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaayu MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1

Tem
6 JIBrOKCHUS 5 1
7 HOBTOPGHI/IC, 00001IIeHUE U CHCTEMaTH3aIUs 17 5

3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapajIeNIbHBIX IMPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMAas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsmas 1 miocKoCTh;
MIOJIYTIPOCTPAHCTBO

[ToHsTHSA: TIEpeceKaroNIUecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE MTPOCTSUTITHX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMINX
00BEKTOB

KoanuecTBo 4acoB

Bcero

Konrpoabnsie IIpakrunuyeckue
padoThI padoThI

Jara

U3y4eHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHororpaHHHKH, U300paKEHHE IPOCTEUTIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMINX
00BEKTOB

AXCHOMBI CTCPCOMCTPHHU U NICPBBIC CIICACTBUA
U3 HUX
AXCHOMEI CTCPCOMCETPHU U IICPBLIC CICACTBHUA
U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIIECIACTBUSA
u3 HuX. CriocoObl 3a1aHUs MPSIMBIX U
TIockocTeil B mpocTpancTBe. O603HauEHUS
MPSIMBIX U IJIOCKOCTEMN




10

N3o0pakeHue ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300paxeHue nepeceueHus: NOTy4YeHHBIX
IIJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX
CeueHU pa3HbIMU [[BETAMU

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moIyIeHHbIX
IJIOCKOCTEN. PackpaimBaHue MOCTPOSHHBIX
CCUCHHIA Pa3HBIMH IIBETAMHU

12

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noIyu4eHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CeUeHHH pa3HbIMU LIBETAMU

13

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noTy4eHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

14

15

Mertoa cnesoB AJist MOCTPOEHUS CeUSHUN

Mertona cieqoB Ui HOCTPOSHUS CEUEHUI.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

16

Mertona cieqoB Ui HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHne BEIHOCHBIX
YepTeKel U 3aluCh IIaroB MOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3maHne BEIHOCHBIX
YepTeKel U 3alKCh IIaroB MOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3maHne BEIHOCHBIX




YyepTeKel U 3aMuch 11aroB MOCTPOSHUS

20

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Co3/laHue BBIHOCHBIX
YyepTeKel U 3alucCh MIaroB MOCTPOSHUS

21

[ToBTOpenue manumerpun: Teopema o
MPONOPIHMOHANBHBIX 0Tpe3kax. [lomodue
TPEYroJbHUKOB

22

23

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B C€UEHUSAX HA BBIHOCHBIX
yeprexax. Mcropust pa3BUTHS UIAHUMETPUH U
CTEpPEOMETPUU

Kontposnbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMsIx B
npoctpancTBe. CKpenMBarOIecs MpsMBbIE.
[Ipu3Haky CKpenuMBaOMUXCS MPSAMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

26

27

Teopema o CcynieCTBOBaHMM U €AMHCTBEHHOCTH
MPSIMOM NapaJIJIEIbHON TAHHOM IPSIMO,
IIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM psMou. Jlemma o
NIEPECEUEHUH MAPAJUIENBbHBIX MPSMBIX
IIJIOCKOCTBIO

[TapannensHoCTh Tpex npsMbIX. Teopema o
TpEX MapauleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaJlIeIbHOTO MPOEKTUPOBAHUS.
N300paxenue pa3HbIX GUTyp B MapayjiebHON
ITPOEKIINH

28

[enTpanbHas npoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOJI MEXKIY
PSIMBIMU

29

33)13‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICAOBAHUC,




30

31

CBSI3aHHBIE C PACIOJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

33

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

[TapamtenpHas NpoeKLHsl, IPUMEHEHHE IS
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienunena u IpusMbl

34

[TapannensHele iockocty. [IpusHaku
NapaJUIEIBHOCTH JBYX IUIOCKOCTEN

35

36

Teopema 0 mapajuIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IIEPECEUEHUS IIPU
MEPEeCeUEHUH IBYX MMapajlUIeIbHbIX IIIOCKOCTEN
TpeTben

37

CBoiicTBa mapasienbHbIX MIOCKOCTEN: 00
OTpe3Kax MmapajuieIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajlJIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI NAPAJIJIEIbHBIMU TNIOCKOCTSIMH

38

[ToBTopenue: reopema [ludaropa Ha




IINIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS

39 PSIMOYTOJIBHOTO TPEYTOJIbHUKA .

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO 1
napajuiesienuneaa

41 Brruncnenue 1MH OTpE3KOB B KyOe U 1
PSIMOYTOJIBHOM TapaJuIeIIeTIUIIe/Ie
[lepneHUKyYISIPHOCTD NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYISPHOCTH IPIMON H 1
TUIOCKOCTH
[lepnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.

43 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH
Teopema o cyliecTBOBaHMH U €AMHCTBEHHOCTH

44 IIPSIMOM, IPOXOIAIIEH Yepe3 TOUKY } 1
MIPOCTPAHCTBA U MEPIIEHANKYISIPHON K
TUIOCKOCTH

45 [TnockocT 1 EepIeHANKYISIPHBIE UM MIPSIMbIE 1
B MHOT'OI'paHHHMKax

16 [TnockocT U eprneHANKYIIpHbIE UM IpsSMbIe 1
B MHOTOT'paHHHKaX

47 [Neprienukynsip u HaknoHHast. [loctpoenne 1
NEepPIEeHNKYIIpa U3 TOUYKU Ha MPSIMYIO

48 [lepnienaukynsp u HaknoHHas. [Toctpoenue 1
MEPIIEHINKYIISIPa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAUKyIApax (MpsMas 1 1
oOpatHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u 1
oOpatHas)

51 VYron Mexay CKpeluBaoIIMMUCS TPSIMbIMU 1

50 [Tonck meprneHANKYISIPHBIX MPSIMBIX C } 1
MIOMOIIBIO NEPIIEHIUKYIISPHBIX TIIOCKOCTEH

53 OpToroHaibHOE IPOSKTUPOBAHNE 1




54

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MIPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKITNH

55

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUILHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
ockocTH. [lmockoctu cummerpuii B
MHOTI'OI'paHHHMKaxX

57

58

[Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCcTOSHUM OT TOUKH JO IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCcTOSHUM OT TOUKH JO IJIOCKOCTH

60

CrocoObl OMYCTUTh MEePIEHANKYISPHI:
CUMMETPHUSI, CABUT TOYKHU I10 apaJLICTHHOM
MPSAMOit

61

62

63

64

CaBur no HemapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3zaunmuoe
pacrioyio’keHue MpsIMbIX U IIIOCKOCTEN B
npocrpaHcree”

[ToBTOpEeHME: Yyrosa Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB
[ToBTOpEHME: YyTOI MEKITY
CKPEILIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

65

66

['eomeTpuyeckue METOAbI BEIYUCIEHUS YIJIa
MEXK1Y IPSMBIMH B MHOTOTPaHHUKaX
JIByrpannusbiii yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB JIBYTPAHHOIO yIja

67

[lepnennukynspHeie miockoctu. CBoiicTBa




B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

69

70

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSAMOM IIEPECEUEHHUs IBYX
IJIOCKOCTEH MEPIEHAUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

[IpsimoyronbHbIN Napauienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSAMOYTOJIBHOTO
napajulielenune1a

Teopema 0 nMaroHany NPSMOYTOJIbHOTO
HapaJuIeJICIUIENA U CICICTBUE U3 HEE

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIIAIHBIC 3a/la4u,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IPAMBIX U IINIOCKOCTH

72

73

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesibHble INIOCKOCTH B CTaHIapPTHBIX
MHOTOTpaHHUKAX

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSAX

74

75

76

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IIOCKOCTH

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéxrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIyia

77

DneMeHTHI ChepPUIeCKON TeOMETPHH:
reo0JIe3N4eCKue JIMHUU Ha 3eMIie

78
79

KonrponbHast pabora "Yrisl 1 paccTostHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
€ro 3JeMEeHTH!"




[Tupamuna. Buasl nupamug. [IpaBunsnas

80 1
MpamMuia

81 [Ipusma. IIpssmast 1 HaKJIOHHAS IPU3MBI. 1
[IpaBusbHas mpu3Ma

82 [Ipsmoit napamienenunes, TpsIMOYTOJIbHbBIN 1
napaJiesienunes, Kyo

83 Brinykieie MHOrorpannuku. Teopema Diinepa 1
Brinykibsie MHOTOrpanHuKU. TeopeMa Diepa.

84 [IpaBuibHBIE U TTONYIIPABUIIBHbIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHOrorpaHHUKHT" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Paznoxenne BexTopa 1o 6a31/1c3v/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 IIpocreimme 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

97 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

98 O0o0mIeHne 1 cucTeMaTH3aIs 3HAaHUH 1

99 O06o001IeHre U crucTeMaTU3alus 3HaHU! 1

100 HTorosasi KOHTpOJIbHASA paboTa 1

101 Hrorosast koHTpobHAs paboTa 1

102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1




‘ OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtposnubie IlpakTuueckue
n/n yp Bcero e p p p u3ydyeHusi oOpa3oBaTejibHbIE
a00ThbI a0oThbI
pabo pabo pecypchl
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1
IJIOCKOCTH U B ITpocTpaHcTBe"
2 [ToBropenue Temsl "CkansipHOe TPOU3BEICHUE 1
BEKTOpPOB"
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpPaMH B IpoCTpaHCTBe"
4 [ToBTOpEeHMNE TeMBI 'Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEINHOE 1
MpOrpaMMHUpPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHaNUTUYECKUE METObI Pacu€Ta yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHHKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
MIJIOCKOCTSIMU B MHOTOTPAaHHUKAX
12 dopMyia pacCTOSTHUS OT TOYKH JIO TUIOCKOCTH 1
B KOOpAMHATaxX
13 HaxoxxneHnue paccTostHul OT TOUKHU 70 1
TIJIOCKOCTH B KyOe
14 Haxosxnenne paccTostHul OT TOYKH 710 1
MJIOCKOCTH B IPaBUJILHOM MUpPAMHUJIE




15

16

KontponbHas pabota "AHamuTuyeckas
reomeTpus”

Ceuenus MHOT'OI'PpaHHUKOB: CTAaHAAPTHLIC
MHOTOTPaHHUKHU

17

18

19

Ceuenus MHOI'OI'PaHHUKOB: METO CJICI0OB

Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIe
IJIOCKOCTH, MIEPECCUEHUS MPSIMBIX U
IJIOCKOCTEN

[TapannenpHbIE MPSAMBIE U TUIOCKOCTH:
MapaJlyIeIbHbIE CEYEHHUS

20

21

22

[TapannenpHble NPSAMBIE U TUIOCKOCTHU: PACUET
OTHOIIEHUI

[TapannenpHble IPsAMBIE U INIOCKOCTH: YIJIbI
MEK1Y CKPEIIMBAIOIIMMUCS TPSIMBIMU

[IepnenquKysipHbIE IPSAMBIE U IUNIOCKOCTH:
CTaHJAPTHBIE NIapbl NEPIECHAUKYISAPHBIX
IIJIOCKOCTEM U NMPSAMBIX, CHAMMETPHH
MHOI'OIPDAHHUKOB

23

24

[TepnienquKyIsApHBIE IPAMBIE U IUNIOCKOCTH:
Teopema O TpeX MEepHEeHIUKYISIPAX
[IepnenuKymnsipHbIE TPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHN JJIMH B MHOIOTPaHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(dbopMyITBI 715 TUTOIIAACH, COOOpaXKeHUs
Mog00us

26

27

28

[ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
mo00us

[ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
mo100us

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00US




[Inomaau ceyeHnii MHOTOrpaHHUKOB:

29 TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS
KonTponbnas pabora "[loBTopenue:

30 "
MHOTOTPaHHUKH, CCUCHUSI MHOTOTPAHHUKOB

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiesienuneaa

32 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKLIUHU yTiia

33 CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO MapaJuieNenune1a
[TpuknanHbIe 3a1a49M, CBSI3aHHBIC C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napauiesienumnesa

35 OO0BEM TIPSIMOI TIPU3MBI

36 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB TIPSIMON TTPU3MBI

37 [Ipuknanuele 3an1a4un, CBsI3aHHBIE C 00BEMOM
MPSIMOW IPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HAKJIOHHOH MPU3MBI

39 Beruuciienne 06EMOB Tell C TOMOIIBIO
onpenenéHHoro naTerpaita. O6bEM nMupaMu bl

40 dopmyna 06béma nmupamuabl. OTHOIICHKE
00BEMOB NUPaMHJL ¢ OOIIUM YTIIOM

41 ®dopmymna 00bEMa mupamMuabl. OTHOIICHHE
00BbEMOB NMUPAMHU/ ¢ OOIIUM YIIIOM

42 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
00BEMaMH MUPaAMUJIBI

44 [Mpuknanueie 3anayn mo Teme "OO0bEMBI TEN",

CBSI3aHHBIE C 00bEMOM HAKJIIOHHOW MPU3MBI




[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",

45 CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
pacCTOsIHUS 10 IIIOCKOCTH

47 KontposbHas p2'1'60Ta "O0BEM
MHOTOTpaHHUKA

48 ]_II/IJII/IHI[pI/IIIeCKaiI MOBEPXHOCTh, 00pa3yroIune
LAJIMHIPUYECKOU OBEPXHOCTH

49 Huwmaap. [psitMoit KpyroBOM HUIUHID.
[1no1maae MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHyca MJIOCKOCThIO, apaJUIEIbHON
IJIOCKOCTH OCHOBAHMSI

52 Yceq"éHHLIﬁ KoHyc. M300pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60k0BOM MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTENIbCTBO U BBIYMCIIEHUE, IOCTPOEHUEM
CEYECHMH IIWINHIpA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE, IOCTPOEHUEM
CEUEHUN IIWINHIPA, KOHyCa

57 IIpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
LIWIMHIPOM

59 Cdepa u map
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps mockoctsto. Bua n

n300paxkeHue mapa




[epeceuenue cdepbl 1 MIapa ¢ IOCKOCTHIO.

61 Kacanwue mapa u cdeps miockoctsto. Bug n
n300paxKeHue mapa

6 VpaB%eHHe cthepsl. [Tmomans chepor u eé
qyacrei

63 Cummetpus cdepsl 1 mapa
CrepeoMeTpuuecKue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIE CO
cdhepoii u mapom, MOCTPOCHUEM MX CEUYCHUH
TUTIOCKOCTBIO
CrepeomeTpuueckue 3aauu Ha

65 JI0Ka3aTeNbCTBO U BHIYMCIIEHUE, CBSI3aHHBIE CO
cdepoit U mapoM, MOCTPOSHUEM HX CEUCHUIN
TJIOCKOCTBIO

66 [Ipuknannele 3a1a4m, cBsI3aHHBIE CO chepoii u
1apoM
[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
Mog00us

68 Pa3znuunble KOMOMHALIMY Te BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu no”TeMe "Tena U TOBEPXHOCTH
BpallIeHUS

70 3anaun r[o"TeMe "Tena u TOBEPXHOCTH
BpAaIICHUS

71 KOHTpOJ'II)I'r'IaSI paborta "Tena u HOBEpPXHOCTU
BpaIlICHUS

79 06vem mumHapa. Teopema 00 00bEMeE
MPSIMOTO LIUJIHH]IPA

73 Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. O6béM KoHyca

74 [Tnomaau 60KOBO ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C




BBIYMCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCa

76

77

78

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
IJIOIIA I TTOBEpXHOCTEN Ten"

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BbIUMCIIEHMEM 00BEMOB 111apa, IapOBOro
CErMEHTA U IIapOBOI'0 CEKTOpa

[Tpuknaaneie 3agaun no reme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOLIA b0
cdeprr. COOTHOIICHUST MEKAY TUIOMIAIIMU
MOBEPXHOCTEH U 00bEMAaMU MOT00HBIX TEI

79

80

81

82

83

[Tono6HeIe Tena B mpocTpancTse. 3menenue
o0béMa ipu nogoouu. CtepeoMeTprudecKue
3a7a4M, CBSI3aHHBIE C BRIYHCICHUEM 00BbEMOB
TEJI U IUIOIIA/Iei MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus ¥ paBeHCTBO ¢uryp. O0mue
CBOMCTBA JBMKESHUM

Buapl nBumkeHunil: napaiesbHbIN NEPEHOC,
LIEHTpaJIbHAsi CHMMETPHUS, 3epKajbHast
CHMMETpHS, TIOBOPOT BOKPYT MPSIMOii
[IpeobpazoBanus nomoodus. [Ipsmas u chepa
Olinepa
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FCOMCTpI/I‘-ICCKI/IC 3ala4i Ha IMPUMCHCHUC
JABUKCHUS

KonrtponbHas pabota "BekTops! B
IpocTpaHcTBe"

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMatusanus 3Hanuii: "[lapaniensHOCTh
IPSIMBIX U IJIOCKOCTEN B MPOCTpaHCTBE"




87

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocTpaHcrae”

Oo6o06maromee noropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopsl B
npoctpaHcTae"
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpuun 10—-11 xnaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOrOrpaHHuka"

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anms 3Hanuii: "Oobem
MHOTOI'paHHUKa"
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O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremarusanus 3HaHwuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"
Oo6o06muaromiee nopropenue 11 noHATUH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cuctemarusanus 3HaHuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Wtorosas koHTpoJsIbHAs paboTa

94
95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAaHUU

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH
98 1 e€ poJib B Pa3BUTUU COBPEMECHHBIX
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH
99 1 €€ poJib B Pa3BUTUU COBPEMECHHBIX
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH
100 1 €€ poJib B Pa3BUTUU COBPEMECHHBIX
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH
101 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHsI CTEPEOMETPUU KaK HAYKH
102 1 e€ poJIb B Pa3BUTHUN COBPEMEHHBIX
WUHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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