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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «['eomeTpus» 6a30BOTO ypOBHS IJIs
oOyuatomuxcs 10 kmaccoB  paszpabotana Ha  ocHoBe — DenepalibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYEeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHCKOTO 0Opa30BaHUS.
Peanu3armus mporpaMmbl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTABJISIIOIIIMMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TEeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANPEeIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOYyYCHHSI TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJIBHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUH TE€OMETPHUCCKHX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W HACAITBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBsieTCs OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MeIIUIeHWE, (HOPMUPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIECHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OMPOBEPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHWE  TPOCTPAHCTBEHHBIMHU



oOpazamu OOBEIMHSET pa3HbIe BUABI y4eOHONM H TPYIOBOH NEATEIBHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEIHHOCTH [0 MHOTUM HaIPaBICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4JaronMXcsi CpeHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO OoJiee
ri1yOOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax SBisSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENSIX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccyk/IeHUs B XOJI€ PEUICHUS CTEPEeOMETPUUYECKHUX 3aJad U 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHHsl 3a/Jad, pEIIAeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHEUIIIEMY U3YUYECHUIO MPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4aluxcsi B KypC€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pElIeHUs 3aJad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJIsAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas HE TOJBKO M0 COAEPXKAaTENbHbIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakUM o0Opa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcMoMaTHYECKOM
IIOCTPOCHUU CTEPECOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX.

B3anMmHO€e pacnosiokeHne NpsAMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, ITapaUIeIIbHbIE U CKPEILIMBAIOIIMUECS IIPSMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaJuICIIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPALUIEIBHOCTD TPEX
NPSAMBIX; IMAPAJUIENBHOCTh MPSMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXAY IPSAMBIMU B
npocTpancTBe. IlapamienbHOCTh IIOCKOCTEH: IapajulesibHbIE IUIOCKOCTH; CBOMCTBA IApAJIEIBHBIX IUIOCKOCTEM.
[Tpocreiiiye npocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPA3P, KyO, Napajieenue; IOCTPOCHUE CEUEHUH.

[leprieHIUKYJISIPHOCTD NMPAMOW U IIJIOCKOCTHU: NEPIEHANKYJIAPHBIE NIPSMBIE B IPOCTPAHCTBE, NPSIMbIE NTapaJlICIIbHbIC
U TEPIECHANKYJSPHbIE K IUIOCKOCTH, NPU3HAK MEPNEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpPEMa O MpPAMOU
NEPIEHINKYJAPHOW IUIOCKOCTH. YTIJIbI B IMPOCTPAHCTBE: Yrojd MEXKIYy MNPSAMOW M INIOCKOCTBIO; JIBYTPAaHHBIA YIOJIL,
JIMHEWHBIA yroJjl ABYTPAHHOIO yria. IIeprneHauKyIsip 1 HaKJIOHHBIE: PACCTOSAHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE OT
OpssIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIypbl Ha IUIOCKOCTb. IlepmeHauKyslIspHOCTh IUIOCKOCTEHM: IMpHU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOIOTrpaHHHKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHMKA, BBIMYKJIBIE W HEBBINYKJIbIE MHOIOTPAaHHUKH;
pa3BépTka MHOrorpaHHuka. [Ipusma: N-yronsHas npusma; rpaHd U OCHOBAHHUs IPU3MBI; NIPsMAasi U HAKJIIOHHAS NPU3MBI,
OOKOBass M TOJIHAsg MOBEPXHOCTh MNpu3Mbl. [lapamnenenunes, MpsIMOYTOJbHBINA Mapajielenure]] U €ro CBOMCTBA.
[Mupamupa: N-yrojapHas NHpaMuja, TPaHU M OCHOBAHHWE NHUPAMUJbI; OOKOBas W TOJIHASL TIOBEPXHOCTh MUPAMU/IBI;
NMpaBWIbHAS W YyCEYEHHAs NUpaMuAa. OJIEMEHThl NPU3Mbl W TNUpaMuiabl. [IpaBUIbHBIE MHOTOTPaHHUKH: ITOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NpPAaBUIbHAA NHPAMUIA; IIPABWIbHAS TPEyroJibHas NUpamMuia H
NpaBWIBHBIN TeTpadip; Ky0. [IpeacraBnenue o npaBUiIbHBIX MHOTOTPAHHHUKAX: OKTadAp, AOJAeKadAp U ukocayap. CedeHus
IIPU3MBI U IMPAMHU/IBI.



CuMMmeTprs B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTU. DJEMEHThl CUMMETPHH B
NpaMAJIax, NapajuieNIeUIeaax, MPaBUIbHBIX MHOTOTPAHHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriubl. [lmomaas O0KOBOW MOBEPXHOCTH M IOJHOM
HOBEPXHOCTU MPSAMOM IMPU3MBI, IUIOIIAJh OCHOBAHWW, TEOpeMa O OOKOBOHM IMOBEPXHOCTH NpsAMOM mpu3Msbl. Ilnomans
OOKOBOI1 IOBEPXHOCTU U NMOBEPXHOCTH MPABUIBHON MUpAMUIbI, TEOPEMA O IUIOIMIAIU yceu€HHOM nupamuabl. [lonarue 06
00Bpéme. O0BEM MUpaMuUAbl, TPU3MBI.

[TonoGueIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXKAY IJIOMIAIMU TOBEPXHOCTEN, 00BEMAMHU MOAOOHBIX TEN.

IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TPOrPpaMMbl YUIE€OHOTO TipeaMeTa «MareMaThukay XapaKTepru3yrTCs:

I'paknanckoe BoclIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMKM 00YYaIOIIEeTrocs KaK aKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO
o01ecTBa, MPeICTaBICHUEM O MaTEMAaTHYSCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHHUH, MPOIETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYECHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHUICKON TPaXJAHCKONW UIACHTUYHOCTH, YBXKEHUS K TMPONUIOMY U HACTOSAIIEMY
POCCUHMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCUUCKMX MATEMAaTUKOB W POCCHUMCKOMN
MaTeMaTHYECKON IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMHUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHS, CBSI3aHHOTO C IPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHUW HAYKH U JEATEIBHOCTBIO Y4YEHOTO;
OCO3HaHMEM JIMYHOT'O BKJIaJla B IOCTPOEHHUE YCTOMYMBOIO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHHE:



ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIICHHH, pacCyKICHUI; BOCIIPUUMYNBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM Pa3InIHBIX BUOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTEMAaTHUYECKHE 3HAHUS B MHTEpEecax 3JI0POBOTO M Oe30IMmacHoro odpasa
JKW3HHU, OTBETCTBEHHOT'O OTHOIICHMUS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTaHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH U
OTHbIXa, peryisipHas Qu3nyueckas aKTUBHOCTH); (U3MUECKOTO0 COBEPIICHCTBOBAHUS, NPH 3aHATHUAX CIOPTHUBHO-
037I0POBUTEIHHON JEATESIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3uyHbIM chepaMm mpodeccuoHaabHOM
JeATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM M €€ NPWIOKCHHSIMH, YMEHHEM COBEpINaTh OCO3HAHHBIN BBHIOOpP OyyIeit
npodeccun W peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTBHIO M CIOCOOHOCTBIO K MAaTeMaTHUYECKOMY
00pa3oBaHWI0 M CaMOOOPa30BaHUIO HAa TPOTSHKEHWU BCEH JKM3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTHYECKUX 3a/1a4 MaTeMaTHISCKOW HAPaBJIECHHOCTH.

IK0JIOru4YecKoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYPhI, TOHUMAHUEM BIUSHUS COIHUATHLHO-DKOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHME€ TIPHPOAHOM ¥ COIMAIBHOM CpEIbl, OCO3HAHWUEM TJI00aJBLHOTO XapakTepa dKOJOTHYCCKUX MPpoOIIeM;
OpUCHTAIlMCH Ha TPUMEHCHHE MAaTEMaTHYECKUX 3HAHWUW I pelieHus 3a7ad B O0JacTH OKPYKAIOIIEH Cpelpl,
MJIAHUPOBAHUSI TIOCTYITKOB M OIIEHKH MX BO3MOXXHBIX MOCIICCTBHI IS OKPYXKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
OOIIIECTBEHHON MPAKTHKH, MIOHUMAaHUEM MaTEMaTHYCCKONH HayKH Kak c(hepbl YeIOBEUSCKOW JESITCIIbHOCTH, JTAIloB e
pPa3BUTHS ¥ 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIN3AIIMN; OBJIAQJICHUEM SI3BIKOM MATEMAaTHUKA M MAaTEMaTHYECKOW KYJIbTYpOM
KaK CpEJICTBOM TMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO U UCCIEI0BATEIBCKYIO JEATEIHbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yibTaThl OCBOCHHS MPOTpaMMbl y4deOHOro mnpeamera «MaremaTuka» XapaKTepU3yITCs
OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHLIMU OetCmEUAMU,

VHUBEPCATIbHBIMU Pe2YTISIMUGHBIMU OCUCMBUSIMU.
1) Vuueepcanvivie noznasamensHsle oelicmsus, obecneuusaiom Gopmuposanue 6az06bix KOSHUMUBHBIX NPOYECCO8

ooyuarowuxcs (0ceoeHue Memoo08 NO3ZHAHUSL OKPYHCAOULe20 MUpda;, HNpUMEHEeHUe JI02UYeCKUX, UCCe008amebCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).
Bba3oBble Jornyeckue aeiicTBUs:

BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE MNPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, MOHATUM, OTHOLIEHUI
MEXIy TMOHATUSAMHU; (GOPMYJIMPOBATh ONPEICIICHUS NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJIacCCU(UKALMU, OCHOBaHMSI JIsl 0O0OIIEHUS U CPaBHEHHUS, KPUTEPUHU IPOBOIUMOTI0 aHAIIN3A;

BOCIIPUHUMATh, (OpMYyJIUpOBaTh U NpeoOpa3oBbIBATh CYXACHHS: YTBEPAUTEIbHBIE U OTPULATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHUs B (pakTax, JaHHBIX, HAOIIOJEHUSIX U
YTBEPKICHHUSX; ITPEAJIaraTb KPUTEPHUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUMIL;

JenaTb BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHHUI,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENbCTBA MAaTEMaTHYECKUX YTBEPKICHUM (IpsiMble W OT MPOTUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a7aun (CpaBHUBATH HECKOJIbKO BAapUAHTOB PEIICHMs], BBIOMpaTh Haubosee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSTENbHO BbIICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarebLCKue 1eHCTBUA:

WCIIOJIb30BAaTh  BOIMPOCHl KaK HCCIEAOBATENIbCKUNA HMHCTPYMEHT TIO3HAHUSA, (POPMYIHPOBATH  BOIPOCHI,
dbuKcupylonme MpOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;



IIPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJIECHHUIO OCOOEHHOCTEMN
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHUIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJALI MO pe3yJibTaTaM MPOBEIEHHOTO HaOIIOICHNUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, 4 TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATD Je(hUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA BOMPOC U JIJIsl PEIICHUS 3aa4H;
BBIOMpATh WHOOPMAIIMI0O U3 HUCTOYHUKOB PA3UYHBIX THUIIOB, AaHAJIU3UPOBAaTh, CUCTEMATU3UPOBATH U
MHTEPHPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATHh HH(POPMALIMIO, IPEACTABIATE €€ B Pa3IMUHbBIX (POpMax, WILTIOCTPUPOBATH IPAPUUECKU;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanbHvle KOMMYHUKaAmMUGHble Oelicmeus, 00ecneuusarom CcoOpMUPOBaAHHOCMb COYUATbHBIX HABLIKOG
00yuaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOLIEHUS; SICHO, TOYHO,
IPAMOTHO BBIPA)KAaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl, MpOoOJEeMbl, pellaeMoN 3aaadu,
BBICKAa3bIBaTh WJCH, HAIEJICHHBIE HA MOWCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUAMHU IPYTUX
YYaCTHUKOB JMajnora, oOHapyXMBaTh Pa3IUYUE€ W CXOJICTBO MO3UIMI; B KOPpPEKTHOW ¢opMme (popmyaupoBaTh
pa3HOrIacus, CBOM BO3PAXKEHU,

NPEJCTaBISTh Pe3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEJOBAHUSI, IPOCKTA; CAMOCTOSITENIbHO BIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CoTpyaHu4ecTBo:



NOHMMAaTh W MCMHOJb30BaTh MPEUMYILECTBA KOMaHIHOW W MHAWBHIYabHOM pabOTHI MPHU PEHICHUH Y4eOHBIX
3a/lay; NPUHUMATh LEJb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUdI0 COBMECTHOM palOThI,
pacmpenenaTh BHIbI paldoT, TOTOBapHUBAThCA, OOCYXAAaTh MPOIECC M Pe3yibTaT padoThl; 0000MaTh MHEHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C JPYTMMHU YJE€HAMU KOMAaHIbI;, OLICHHBATh
KaueCTBO CBOET0 BKJIAJla B OOIIMIA MTPOJIYKT MO KPUTEPUIM, CPOPMYJIMPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHS.

3) Vhusepcanvuvie pecynsamushvle oelicmaus, 006ecneuusarom Gopmuposanie CMblCi08blX YCMAHOBOK U HCUSHEHHBIX

HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pEIIeHUs C Y4ETOM UMEIOIITUXCSI PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJITh HABBIKAMHU I103HABATCIBHOM pPehIEKCHU KaK OCO3HAHMs COBEPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX pPE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJISI mMpoliecca M pe3yJbrara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PEIICHUH 3aa4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa LIEJIU U YCIOBUAM, OOBSICHATH MPUUYUHBI JTOCTHIXKEHUS WM HEJOCTHXKEHUS
pe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OHCpI/IPOBaTB IMOHATUAMU: TOYUKA, IIPAMAsd, IINIOCKOCTD.



[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3a/a4.

OnepupoBaTh NOHATUSMHU: MMAPATUIETBHOCTh U NEPIIEHIUKYIISPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacloio’KeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JBYTPAHHOTO yTJIa; rpajyCcHas Mepa ABYTPAaHHOIO yrija.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIYKJIbI MHOTOTPAHHUK, JIEMEHTHl MHOTOIpaHHUKA,
MPaBUJIbHBIM MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaiesenumnes, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS i KiacCU(UKAIUU (BBIMYKJIbIE M HEBBIMYKIbIC
MHOTOTPaHHUKH; TTPABUJIbHBIE MHOTOIPAHHUKY; MIPSIMbIE M HAKJIOHHBIE TTPU3MBI, TApaslIeICIUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CTpouTh Ce€UeHHs] MHOTOTPAHHUKOB METOJOM CJEAOB, BBINOJHSATH (BBIHOCHBIE) IUIOCKME YEPTEKH M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pematpe 3a7aun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIE
aHAJIMTHUYECKUE METOJbI MPU PELICHUN CTAaHAAPTHBIX MATEMATHUYECKUX 3a/1ad Ha BBIUYMCIECHUE PACCTOSHUNA MEXAY ABYMSI
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU J0 IMIIOCKOCTH, MEK/TY CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKJIEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasiiaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJUTUYECKUE METOAbl MPU PELICHUH CTAaHAAPTHBIX MATEMaTUYECKHX 3a7ad Ha BBIYMCICHHUE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MPSMOM U MIIOCKOCTHIO, MEXKY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnarh 00bEMBI U TIJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MUpaMujia) ¢ MpUMEHEHUEM (HOpMYIT;
BBIYHCIIATh COOTHOIIEHUS MEXKIY TIJIOMIA SIMHA MTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPUH; LEHTP, OCh H
MJI0OCKOCTh CUMMETPUHU (DUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYypax,
MIPEACTABICHHYIO Ha YEPTE)KAX U PUCYHKAX.



[TpumeHsaTh TeOMEeTpUYECKUE (PaKThI ISl PEIICHHs CTEPEOMETPUUYECKUX 3a]1ad, TMPENOoIaraomnX HECKOIbKO I1aroB
pelleHus1, eClii YCIOBHsI IPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPEIICHUHU
CTEPEOMETPUYECKHUX 3aay.

[IpuBOANTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U )KM3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMEHATh MOJy4EHHBIE 3HAHWSA HaA IPAKTUKE: AHAIW3UPOBATh PEAIbHBIE CUTyallMM W NPUMEHSATH W3Y4YEHHBIE
HNOHATHS B MPOLECCe IOHUCKA PELICHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM NpOOJIEMBbl, MOAEIUPOBATH pEaJIbHbIE
CUTYyallUd Ha SI3bIKE I'€OMETPHUU, HUCCIIENO0BATH IOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TEopeM, ammnapara anreOpbl; pelmaTh NPaKTUYECKUE 3a7auu, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BEJTUUHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kourpoabubie IIpakTHyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenwne B crepeoMeTpuio 10
5 [IpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHIUKYISAPHOCTD NPSIMBIX U 12
IIJI0CKOCTEN
4 VYrubl MeXAy MPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuKu 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUCHHUS], PACCTOSIHUS U YIJIbI 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypest

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauleNbHbIX

IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

[TonsTus: IepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiIOoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanpHbIe cBeneHus 0 KyOe U mupamuse,
WX pa3BEPTKU U Mojienu. CeyeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 006 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B

1 MIPOCTPAHCTBE: MEePeCceKaroImecs,
napaJuieNbHbIe U CKPEIIUBAIOIINECs
psIMBIE
[TapanneabHOCTh IPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIeNbHbIE IPSIMbIC B
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpanctie: [lapamienbHOCTh TPAMON U
IJIOCKOCTH

14 VYrisl ¢ COHaNPaBICHHBIMA CTOPOHAMH

15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuieJIbHbIe MIIOCKOCTH

18 CaoiicTBa napayjIeNbHBIX MIOCKOCTEH

19 [Ipocreiimue MpoCcTpaHCTBEHHBIC (GUTYPHI

Ha TJIOCKOCTH: T€Tpa’ap, Kyo,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[TepieHIUKYJIAPHOCTD MIPSIMON U

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHauKyNIAp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepneHuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IINIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[lepneHAUKYISIPHOCTB IIJIOCKOCTEMN:

40 MpU3HAK NEPIEHIUKYISIPHOCTU ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nmepneHAUKYIApax
KoHTponbHas paboTta 1mo Temam

44 "TleprnieHIUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "YIibel MexAy NpSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIPsIMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB NMUPAMU/IbI; IPABUIIbHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejaenunenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX




Brlunciaenue 31eMeHTOB MHOT'OI'paHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWIIbHOW TUPAMUJIBI, 1
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbhas padora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
66 3HaHWI. Berancienne pacCTOSHMN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuKciieHuE yriioB: MEXIy

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME
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