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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaTbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHs IMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJIe €ro MU3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 001Iero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMU W HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3zydyenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce.
14y BHepento B 11 kKnacce



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIEC TOHATHUSL cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 akcHMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CJIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHre NpsSMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TTapalIesIbHbIE U CKPEIIUBAIOIIUECS TTPSIMBIE.
[TapannenbHOCTh NPSAMBIX U MIJIOCKOCTEN B MPOCTPAHCTBE: MapajuielibHbIE MPSMBIE B IPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
NPSIMBIX; MAPaJUIENbHOCTh MPSMOM M IUIOCKOCTH. YTJIBl C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXAY MPSIMBIMU B
npoctpancTBe. [lapamnenbHOCTh TMJIOCKOCTEW: TapajyiebHbIE TUIOCKOCTH; CBOWCTBA MapajUICbHBIX IIJIOCKOCTEM.
[IpocTeiiue MpoCTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETpajdaAp, KyO, napauiesienurnea; NIOCTPOSHUE CEUCHU.

[leprieHIUKYISIPHOCTD MPSAMON U MJIOCKOCTHU: NMEPIEHIUKYJIAPHbIE IPSMbIE B IPOCTPAHCTBE, NPSIMBIE MMAPAIIJIEIbHBIE
U TEpPIEeHANKYJSIPHbIE K IUIOCKOCTH, NPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TeopeMa O MpsMOi
MEPIICHAUKYJISIPHON IUIOCKOCTU. YTl B NPOCTPAHCTBE: YrOJl MEXAY MNPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA Yrod,
JMHEWHBIA yTOJ ABYTrpaHHOro yria. [leprneHaukyisip U HaKJIOHHbBIC: PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSIHUE OT
npsIMOM 10  TJIOCKOCTH, TMpoeKuus (Urypsl Ha IJIOCKOCTh. [lepneHauKyIsIpHOCTh  IIJIOCKOCTEH: MpU3HAK
MEPIEHIUKYJIAPHOCTU IBYX IJIOCKOCTEN. Teopema o TpEX NepreHIuKyIsapax.

MHoOrorpaHHuKH

[loHaTHE MHOTOTpAaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOTPaHHUKA, BBINMYKJIBIE M HEBBINYKJIbIE MHOTOIPAHHUKH,
pa3BépTka MHOrorpaHHuka. [Ipusma: N-yrojpHas mpu3Ma; rpaHd M OCHOBAHMS MPU3MBI; MpsMas U HAKJIOHHAs MPU3MBI;
OOKOBass M TOJHAs TMOBEPXHOCTh Mpu3Mbl. [lapamenenurnen, MPsSIMOYTOJIbHBIM MapajjieJenuIel U €ero CBOMNCTBA.
[lupamuga: N-yronpHas NHUpaMuja, TPaHU W OCHOBAaHWE MHUPAMUIBI;, OOKOBas W TIOJIHAS TIOBEPXHOCTh MHUPAMHUIBI;
NpaBWIbHAs W yCEUYEHHAs NOUpamMuia. ODJEMEHThl MNpu3Mbl W TNUpamuiabl. [IpaBuiibHbIE MHOTOTPAaHHUKHU: IOHSATHE
MPaBWJIBHOTO MHOTOTPAaHHHWKA; IMpaBWIbHAs NMpU3Ma W TNpaBUIbHAs MUpaMHA; MpaBWIbHAS TPEYroJibHas MUpamMuia H
MPaBWIbHBIA TeTpadip; Ky0. [IpeacTaBienre o NpaBUIbLHBIX MHOTOTPAaHHUKAX: OKTAdIP, J0ACKadAp U ukocaxap. CeueHus
MPU3MBI U TUPAMUJBIL.



CuMmMmeTprs B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOMW, IJIOCKOCTH. DJIEMEHTBI CHUMMETPUU B
nupamMuaax, napajieenune1ax, IpaBuIbHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31€eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lnomans G0KOBOW NMOBEPXHOCTH M IOJIHOM
NOBEPXHOCTU MPAMON NPHU3MBI, IO OCHOBAHMUW, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMOil mpu3mbl. Ilnomans
OOKOBOI1 TOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUJIbI, TEOPEMA O TUIOIIAIU yceuEéHHOM mupamusl. [lonstiue o0
00BéMe. OOBbEM MUPaMUIbI, TPU3MBI.

[Tono6ubIe Tena B nmpoctpancTBe. COOTHOLIEHUS MEKIY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TE.

IHJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHUS MPOTrpaMMBbI ydeOHOTO0 npeameTa «MaremMaThkay XapakTepu3yloTCs:

I'paxxpanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM MO3ULIMKM 00YYaIOIIEerocs Kak aKTUBHOT'O U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO
o0111eCcTBa, MPECTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, IPOLICAYP
rpaKJaHCKOTO o01miecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBATh C COIIMAIBHBIMA MHCTUTYTaMU B
COOTBETCTBHUH C UX (YHKIHUSIMH ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOM HWJIEHTUYHOCTH, YBaXKEHHUS K TPOIUIOMY U HACTOSIIEMY
POCCHICKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHKECHHUSIM POCCUUCKUX MAaTEMAaTUKOB M POCCHUUCKOU
MaTEeMaTUYECKOM IITKOJIBI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOr0 TMOBEIACHHMS, CBSI3AHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JIOCTH)KEHUM HAyKW U JESITEIbHOCTBIO YYEHOTO;
OCO3HAHHMEM JINYHOTO BKJIJ[a B TIOCTPOEHUE YCTOWIMBOTO OYIyIIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
PELIEHUI, pacCyAECHUI; BOCHPUMMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.



Puznyeckoe BOCIIUTAHKE:

Cc()OPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpEcax 37A0pPOBOro M Oe30macHoro oopasa
KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3JIOPOBBIO (310pOBOE MHUTAHUE, COANTAHCUPOBAHHBIA PEXHUM 3aHATHH U
OTIbIXa, peryispHas Qu3nyeckas aKTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUSA, TMPU 3aHATUSAX CIOPTUBHO-
03JI0OPOBUTEIBHOU IEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYJOJIIO0US; HHTEPECOM K Pa3InYHbIM cepaM MpodeccrnoHalIbHOM
NEeSATEIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ NMPWIOKEHUSMU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOp OynmyIiei
npodeccur M peasu30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTEMaTHYECKOMY
00pa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU YKU3HHM; T'OTOBHOCTHIO K AKTUBHOMY YYAacCTHIO B PELICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKONU HAPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIMTAHUE:

c(OpPMHPOBAHHOCTBIO FKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUEM BIIUSHUS COLMATbHO-DKOHOMHUYECKHUX MPOILIECCOB HA
COCTOSIHUE€ TPUPOJHOW U COIMAIBHOW CpEellbl, OCO3HAaHMEM TIJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOJeMm;
OpUEHTAllMEe Ha NpPUMEHEHHWE MaTEeMaTHMYeCKUX 3HAHMW JUIs pelleHus 3a7ad B O0JIaCTH OKpY’KaloLel Ccpelibl,
IIJIJAHUPOBAHMUS IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IIOCJIEICTBUM JJIsl OKPYKAIOLIEH CPEBI.

IleHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAYKH U
OOILIECTBEHHON MPAKTUKH, MOHUMAaHUEM MaTEMaTUYECKON HayKuh Kak c(epbl YeJIOBEUECKOW NeATEeIbHOCTH, 3TANOB €€
pa3BUTHA M 3HAYMMOCTH JUIs Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJCHUEM SA3BIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOM KYJIbTYypOU
KaK CpEACTBOM IIO3HAHMSA MHpPA; TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO U HCCIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yNbTaTbl OCBOEHHUS MPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTEepHU3YHOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMENbHHIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUSHBIMU OeUCMBUIMU,
VHUBEPCANbHIMU PEYTAMUGHBIMU OCUCMBUAMU.



1) Vuueepcanvivie noznasamensHsle oeticmsus, obecneuusaiom Gopmuposanue 6a306bix KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Mmemooo8 NO3HAHUS OKPYICAIOWe20 MUupd, NpUMeHeHue N0SUYECKUX, UCCIed08amenbCKUx
onepayuii, ymeHnutl pabomams ¢ ungopmayueti).

ba3zoBbleiornuyeckueeicTBus:

BBEISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB, TMOHSATHUN, OTHOIICHUM
MEXKIy TOHATUSAMH; (GOPMYIMPOBATh ONPEICICHUs TOHATUN; YyCTaHABIWBATh CYIICCTBCHHBIA TPU3HAK
KJaccu(ukanym, OCHOBaHUs JiJisi 0000IIEHUSI U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh M TPEOOPA3OBBIBATh CYKICHHS: YTBEPAWUTEIbHBIE W  OTPHUIATCIBHBIC,
¢IMHUYHBIC, YaCTHBIC M OOIINE; YCIOBHBIC,

BBISIBIIATH MAaTEMATHICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTHBOPEUHS B (DaKTaxX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX; TIpeAJIaraTh KPUTEPHUH JIJISl BBISIBIICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JienaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M HMHAYKTUBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSATENILHO JIOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHWHA (TIpsIMbIE W OT MPOTHUBHOTO),
BBICTPAWBAaTh apTyMEHTAINIO, IPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus: yueOHoM 3a1aun (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHMS, BRIOUpaATh Haubosee
MOIXOJISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBblencciieioBare/ibCKueIeCTBUA:

WCIIOJIb30BaTh  BOIPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUA, (POPMYIHPOBATH  BOIPOCHI,
dbuKcupylonme MpOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

MIPOBOJUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBINM KCTIIEPUMEHT, MCCIEAOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTH4YeCKOTO0 OOBEKTa, SBJICHHS, IPOIECCA, BBISBICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMHM, SBICHUSMH,
poLECCaMy;

CaMOCTOATENHEHO (hopMynupoBaTh OOOOIIEHHWS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHMIA;



IIPOTrHO3UPOBATE BO3MOKHOC PA3BUTHUC IIPOLCCCA, a TAKIKC BBIABUI'ATh IIPCAIIOJIOKCHNUA O €TI0 PA3BUTHUHU B HOBBIX
YCIIOBHAX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIIHMH, TaHHBIX, HEOOXOMUMBIX JIJIT OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a1a4H;
BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHMKOB Ppa3MYHBIX THUIOB, AaHAJIW3UPOBaTh, CHCTEMATHU3UPOBATh U
MHTEPHPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IPE/ICTaBIICHNUS;

CTPYKTYpHUPOBaTh HUH(POPMAIIKIO, IPEACTABIATH €€ B pa3IMUHbIX (opMax, WILTIOCTPUPOBATH rPadudIeCcKu;
OLICHMBATh HaAEKHOCTh UH(OPMAIIUU TIO CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMYyHUKamueHble Oelicmeusi, 00ecneuusaom coopmMupo8aHHOCMb COYUATbHBIX HABLIKOG
00yYaruuxcs.
OOwmenne:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJICHUS B COOTBETCTBUHU C YCJOBHUSIMU W HEISIMU OOIIEHUS; SICHO, TOYHO,
rPaMOTHO BBIPAXaTh CBOKO TOUYKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS IO XOAY PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJyYEHHBIN pE3yJIbTaT;

B X0Jl¢ OOCYyXJeHMs 3aJaBaThb BOMIPOCHl IO CYILIECTBY OOCYXJIaeMOW TeMbl, MpOoOJIeMbl, peliaeMod 3aaayd,
BBICKA3bIBATh WJEH, HAILICJICHHBIC HA MOWCK PELIEHHUs; COMOCTABJIATH CBOM CYXICHUS C CYXICHUSIMU IPYTHUX
YYaCTHUKOB JIMajiora, OOHApYy»XUBaTh PAa3IMUM€ M CXOJCTBO MO3MUIMH; B KOPPEKTHON (opme (GopMynrpoBath
pa3HorIacus, CBOM BO3PAKEHNUS,

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEI0BaHMs, TPOEKTA; CAMOCTOSTEILHO BHIOMPATH
dbopmat BBICTYIUICHHS C YUETOM 3a/1a4 MPE3EHTALUUA U OCOOEHHOCTEHN ayTUuTOPHUHU.

CoTpyaHu4ecTBO:

MOHMMAaTh W HCIOJIb30BaTh MPEHMYIIECTBA KOMAaHJAHONW W WHIWBHUIYAJbHONW PabOThl MPU PEIICHUHM YYCOHBIX
3a/la4; TPUHUMATh IIeJb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPTraHW3aIllUI0 COBMECTHOW pPalOTHI,
pacmpenenaTh BUABI padOT, JOTOBapHBATHCS, OOCYXIaTh IMPOIECC M PE3ynbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYKIeHUs, O0OMEH MHEHUH, «MO3TOBBIE HITYPMBD» U HHBIC);
BBITNIOJIHATH CBOIO 4acTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C JIPYTUMHU UYJIEHAMU KOMAaHJbI; OLICHHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.



3) Vhusepcanvhvie pecyisamuenble oelicmaus, 006ecneuusarom Gopmupo8aHue CMulCO8bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTaBIISITh IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BHIOMPATH CIIOCO0 pPelIeHHs ¢ YYETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
uH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I[103HABATEIBHONU pedIEeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBHM M MBICIUTEIbHBIX
MPOIIECCOB, WX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3ysbTara
pereHusT MaTeMaTHISCKOH 3a1auH;

e TMpPEABUIETH TPYAHOCTHU, KOTOPHIE MOTYT BOZHUKHYTD MPU PEIICHUH 33/1a41, BHOCUTh KOPPEKTUBHI B JACSATEIIBHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICJIM U YCIOBHIM, OOBSICHATh MPUUMHBI JOCTHKEHUS WA HETOCTHKCHUS
pe3yIbTaTOB EATCILHOCTH, HAXOAUTH OITHUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMAs, IIIIOCKOCTb.

[IprMEHATh aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSMH: NMAPATUIETBHOCTh U NEPIIEHIUKYJISPHOCTD MPSMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacioio’KeHUE MPSIMbIX U TNIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath MOHATUSMU: ABYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTPaHHOTO YIJia; JTUHEHHBIN yromi
JBYIPaHHOTO yTJIa; rpagyCcHas Mepa JBYI'PAHHOTIO yria.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbII MHOTOIPAHHMK, 3JIEMEHTHl MHOTOIPAHHHKA,
IIPAaBWJIbHBIA MHOTOI'PAHHUK.

Pacnio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHHUKOB (MTMpaMKIa; IpU3Ma, MPSIMOYTOJIbHBIN apajuiefenunesn, Kyo).



KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS Mg KiacCU(UKAUU (BBIMYKJIbIE M HEBBITYKIbIC
MHOTOTPaHHUKH; TTPaBUIbHbIE MHOTOTPAHHUKU; MPSIMbIE M HAKIIOHHBIE TIPU3MBI, TapasIeTICIUIIEIbI).

OnepupoBaTh MOHATUSAMU: CEKYIIas IIIOCKOCTh, CEYUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CrpouTh ceueHHs MHOTOTPAaHHUKOB METOJOM CJEAOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKME YEPTEXKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOKJEHUE M€OMETPUUECKUX BEJIMYUH MO 00pa3liaM WIM alropuTMaM, NMPUMEHSS U3BECTHbBIE
aHAJIMTHYECKUE METOJbI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4 Ha BBIYHUCIECHUE PACCTOSHUN MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH J0 INTIOCKOCTH, MEK]TY CKPEIIMBAIOLIIUMUCS MPSIMBIMHU.

PemaTp 3a7aun Ha HAaXOXKJIEHUE T'€OMETPUYECKUX BEJIMYMH MO 00paslamM WM alrOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIMTUYECKUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX MATEMaTUYECKUX 337ad Ha BBIYUCICHUE VYIJIOB MEXIY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, MEXIY IPSIMON U IIJIOCKOCTBIO, MEXKAY INIOCKOCTSAMM, IBYTPaHHBIX YIJIOB.

Breruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIYHCIIATh COOTHOILIEHUS MEXKIY MJIOIIAIIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTbh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPHM; LIEHTP, OChb WU
IUIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatp, mpeoOpa3oBeIBaTh U HHTEPIPETUPOBATH UH(POPMALIMIO O MTPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax,
MIPE/ICTABIICHHYIO Ha YEPTEXKAX U PUCYHKAX.

[IpumeHsTh reoMeTpudeckue (GakThl IJsl PEIIEHUsI CTEPEOMETPUUECKUX 3ajay, IPEANoIaraloux HECKOJIbKO IaroB
pelleHus1, €Clii YCIOBHsI IPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme.

[IpumeHsATh mpocTellIMe NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI NPU PELICHHUU
CTEPEOMETPUUECKHUX 3a/ay.

[IpuBOoAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HHU, PACTIO3HABATH MPOSBICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHBbIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATH pEAbHbIE CUTYyallUd W TMPUMEHSTh H3YYEHHBIE
NOHATHUS B MPOLECCe IOMCKA PELICHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOW NpOOJIEMBbI, MOAEIUPOBATH peajbHbIC
CUTYyalluM Ha S3bIKE€ F€OMETPUU, MCCIIEIOBATh MOCTPOCHHBIE MOJEIHU C HCIOJb30BAHUEM T'€OMETPUYECKUX MOHITHI U
TEOpeM, arlrapaTa ajireopbl; pelarb NPaKTUYECKUe 3a1a4d, CBSI3aHHbIE C HAXO0XK/IEHUEM M€OMETPUUYECKUX BEJIUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecrBouacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (nd )
ungpoBbie
n/m TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl P
o0pa3oBaTe/bHbIEPeCYpPChl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbIe 1 MJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapamienbHOCTBIIPSAMBIX U
IIJIOCKOCTEN
3 [lepneHqUKyISPHOCTBIPAMBIX U 12
IJIOCKOCTEMN
4 Vsl MeXay NPSIMBIMU U 10 1
IUIOCKOCTSIMU
5 MHororpaHHUKu 11
6 OO0BEMBIMHOTOI'PAaHHUKOB 9
7 IToBTOpEHME: ceueHus, 4 1
PAacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KonuyecrBouacos
o/ Temaypoka Bce  KounrtpoabHbiep  IIpakTuyeckuep
u ro a0oThlI a0doThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(POBBICOOpPa3oOBaTE]
bHbIEpecypchl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKAaX: N300paKeHUsI
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[TonsTus:

MepeceKarImnecs

IJIOCKOCTH, 1
nepeceKaroIuecs mpsmas

1 TIOCKOCTh

IlonsaTus:

MepeCEeKaAIINECs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

1 TIOCKOCTh

3HaKOMCTBO C
MHOFOI‘p AdHHUKaMU,




n300pakeHune
MHOT'OTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauanpHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENH.
CeueHUsIMHOTOIpaHHHUKOB

ITousarue 06
AKCUOMAaTHUYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU H
CIEICTBHS U3 HUX

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U




CIICACTBHUA U3 HUX

10

ITonsiTre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

12

13

14

[TapamienbHOCTD IPAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCT IPAMOI
U IJIOCKOCTH

Yruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

15

Yroa Mexay npsiMbIMU B




IIPOCTPAHCTBE

16

17

Yron Mexay NpsMbIMHU B
MIPOCTPAHCTBE
[TapamieasHOCTBIIIOCKOCT
ei: 1
NapauIeIbHBICIIOCKOCTH

18

CaolicTBamnapauienbHbIXIT
JIOCKOCTEH

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE

(GUrypHI Ha MJIOCKOCTH: 1
TeTpadap, KyO,

napasulesIenuIe/

20
21

IToctpoenueceueHuit

ITocTpoeHneceueHu

22

KonTposabHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTEIPSAMBIX
Y TUIOCKOCTEN"

23

[lepneHAUKYISIPHOCTH
MPSIMOM M TNIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasnienbHbIe U
NEePIEHAUKYIISIPHBIE K 1
IUIOCKOCTH




25

[IpsimMble napaienbHble U
NEPIIECHIUKYJIIPHBIE K
IUIOCKOCTH

26

[Ipu3naxk
NEPIEHAUKYJIAPHOCTH
MPSMON U INIOCKOCTH

27

28

29

[Ipusnak
NePHEHANKYISPHOCTH
MPSMON U TNIOCKOCTH

Teopema o npsmMoi
NEePIeHIUKYIIPHON
TUIOCKOCTH
Teopema o npsiMoit
NEePIEeHIUKYIIPHON
MJIOCKOCTH

30

Teopema o npsimoit
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

31

[IepnieHauKymnsp u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IUNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

32

[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH




33

34

35

[IepnieHpuKymnsp u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH
[IepnienpuKymnsap u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

VYrsl B IPOCTPAHCTBE:
yroJI MeXAy IpsMON U
IUIOCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

37

38

39

40

JIByrpaHHBIN yroJl,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJla

IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
MEPIEHANKYISIPHOCTH
JIBYX ITOCKOCTEN

[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHANKYJIAPHOCTH
JIBYX INTOCKOCTEN

[lepnenauKynsspHOCTD
IJIOCKOCTEN: IPU3HAK




NePHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEM

41

42

Teopema o
TPEXIEPIICHIUKYJIIIPAX
Teopema o
TPEXMEPIECH IUKYIAPAX

43

Teopema o
TpEXTEPIEHTUKYIIAPAX

44

KonTtponbsHas pabora o
TeMaM
"IlepnieHIUKYISIPHOCTD
HpSIMBIX U IIJIOCKOCTER" 1
"V1ubl MeXAY NPSAMBIMU U
IUIOCKOCTSIMM"

45

46

47

IToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OI'PAHHUKA,
BBIITYKJIBIE U HEBBINYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

IIpusma: n-yronbHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBI;
IpsiMasl 1 HaKJIOHHas
npu3Mbl; OOKOBast U
IIOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamnenenumnen,




IIPSIMOYTOJIBHBIN
napauleIeuIe] U €ro
CBOICTBa

48

49

[Inpamuia: N-yroapHas
MpaMuia, TpaHy U
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJIHAS
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupaMua

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS NIPU3Ma U
IIpaBUJIbHAS IUPAMUJIA;
IIpaBUJIbHAS TPEYrOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
IIPaBUJIbHBIX
MHOTOIPAHHUKAX:
OKTa’Ip, JOJAEKAdP U
MKOCadIIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
MJIOCKOCTH.




52

DNEeMEHTBICUMMETPUN B
nUpamMuzax,
napaJuleenuresax,
NPaBIILHBIXMHOTOTPAHHH
Kax

Briuncienue piieMeHTOB

MHOTOTPaHHHUKOB: p&opa,
JUaroOHaNH, yTJIbl

53

54

55

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU IIPSMOM
IIPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOI IOBEPXHOCTH
IIPSAMOM TIPU3MBI

ITimomanes 00KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTU MPaBUIbLHOU
MUpaMUbl, TEOPEMA O
IUIOIAIH OOKOBOM
ITOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI

KonTtponbHas pabora o
teme "MHororpaHHukn"

56
57
58

ITousaTre0000BEME
O0BEéMIIUpaMuIbI

O6bEéMUpamMuIbI

59

O0BEéMIIUpamMuIbI

R




60

O6BEMIHIpamMuIBI

61
62

OO0BEMITPU3MBI

OO6BEMIPU3MEI

63

64

R

OO6BEMIPU3MEI

KonTponbnas pabota no
teme "O0bEMBI 1
MHOTOTPaHHUKOB"

65

[ToBTopenue, 0600IEHNE
CHCTEMaTH3aIus 3HAHUMA.
[TocTpoeHue ceueHuii B
MHOTOTpaHHUKE

66

67

[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUM.
Brruucnenue paccrosHuM:
MEXy IBYMSI TOUKaMH,

OT TOYKH JI0 IPSIMOM, OT 1
TOYKH JI0 IJIOCKOCTH,

MEXIY

CKpEIIMBAIOIIUMUCS

PSIMBIMH

HTOFOB&HKOHTpOJ’ILHaHpa6
oTa

68

[ToBTOpenme, 0600IIEHNE
cUcTeMaTu3aIus 3HaHUM.
Brrunciienue yrios:
MEXIY
CKpELIMBAIOIINMUCS
MPSMBIMH, MEX]1y IPSIMOM




Y TJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEX/y TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68













