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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApaAJUICIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IIJIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, mapaieNenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; O0KOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruucnenne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, WMaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOSCHHUS MPOTrpaMMBbl YdeOHOTO mpeameTa «MaTtemMaTrkay XapaKTepu3yIoTCs:

I'paknanckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
oO111ecTBa, MPECTABICHUEM O MaTEeMaTHYCCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SABICHHUH, IPOLIEIYD
rpakJIaHCKoOro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUUCKOM TPaKJIaHCKONW HWJISHTUYHOCTH, YBAXKEHHUS K IIPOIUIOMY M HACTOAIIEMY
POCCHICKOM MAaTEMATUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHMKECHHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKON
MaTeMaTUYECKOMN IIKOJIbI, K UCIOJIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHEM JYXOBHBIX IICHHOCTEH POCCHHCKOro Hapoja; Cc(POopMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT0 MOBEICHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUW HAyKU W AEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEILIEHUM, PACCYKIECHUM; BOCIIPUMMUYHNBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3jIWYHbIX BHUJIOB UCKYCCTBA.

du3nvecKkoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MAaTEMAaTHUYECKHE 3HAHUS B MHTEpPEcax 3JI0POBOT0O M OE€30IMacHOro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryispHas (u3nyeckas aKTHBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, TMPH 3aHATUSX CIIOPTHUBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYy/ly, OCO3HAaHHEM IIEHHOCTU TPYAOJI0OUS; HHTEPECOM K Pa3IudHbIM chepaM mpodeccuoHaIbHON
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY
o0pa30BaHUIO M CaMOOOPA30BaHUI0 HAa MPOTSIKCHUU BCEH JXKU3HHM, T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B PCIICHUHU
MPAKTUYCCKUX 3a]]a4 MAaTEMaTHIYCCKOM HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TIOHUMAaHUEM BIUSHUS COIMATHLHO-2KOHOMHUYECKHUX MPOIIECCOB HA
COCTOSIHUE TIPHPOJHONH M COLMAIBHOM Cpebl, OCO3HAHMEM TIJI00AJIBHOTO XapaKTepa JKOJOTHYECKUX IPOoOJIeM;
OpUCHTaIlMell Ha MNPUMEHEHHE MaTeMaTHYSCKUX 3HAHUW IS pelieHdus 3aJad B 00JIaCTH OKPYKAIoIIeH Cpesbl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICICTBHUI IS OKPYKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAYKH U
OOIIIeCTBEHHON MPAaKTHUKHU, MIOHUMaHUEM MaTeMaTHYeCKOW HayKHh Kak cdepbl YeJIOBEUYSCKOW JCATEIBLHOCTH, ATAroB e
Pa3BUTHUS U 3HAYMMOCTH JIJIsl PA3BUTHS ITUBHIIM3AIIUM, OBJIAJCHUEM SI3BIKOM MaTEMaTHKU M MaTeMAaTHYECKON KYyJIbTYpOit
KaK CpEJICTBOM TO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBISATH TPOCKTHYIO W HCCIEIOBATEILCKYIO JCATEIHHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIQJICHUEM YHUBEPCAITBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCNEUIMLU,
VHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6azo6vix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUupd; HNpUMeHeHUe N02U4eCKUX, UCCIe008amelbCKux
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISITh M XApPAaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUI
MEXIy TOHATUSAMHU; (GOPMYIHUPOBATh OMNPEICICHUs TOHATUN; YyCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpa3oBbIBATh CYXKACHHS: YTBEPAUTEIbHBIE U OTpPHUIATEIbHBIC,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHUSX; ITPeAJIaraTh KPUTEPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHNIL;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHN,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIMIO, IPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATh COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOUpATh Haubosee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeliCTBUSA:

WCITOJIB30BaTh  BOIPOCHl KaK HCCICAOBATEIbCKANA HWHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHECHHUE;

MIPOBOJAUTH CAMOCTOSITEIIFHO CINIAHUPOBAHHBIM AKCIIEPUMEHT, HMCCIICIOBAHKME IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCAMH,

CaMOCTOSITeIbHO  (hOpMYJIHUPOBaTh OOOOIICHUS UM BBIBOJABI IO pe3yibTaTaM IPOBEAEHHOTO HAOJIOICHHS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE ITPOIECCa, a TAK)KE BBIJIBUTATh MPEAINOI0KCHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBIIATH ASOUITUTHI HHPOPMAITUH, JaHHBIX, HEOOXOMMBIX Il OTBETA Ha BOIPOC U IS PEIICHUS 3a/1auH;



BbIOMpaTh WH(GOPMALMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIOB, AaHAIU3UPOBAaTh, CHUCTEMATU3UPOBATh H
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpPUPOBaTh HHPOPMAIUIO, IPEJCTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpaprUuecKH;
OLICHMBATh HaAEKHOCTh UH(MOPMAIUH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHvle Oelicmeus, 00eCneuusaiom CcoopMupo8aHHOCMb COYUATbHbIX HABLIKOG
00yYaruuxcs.
Oo0enue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJICEHUS B COOTBETCTBUHU C YCJOBHUSIMU U IEISIMU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10 X0y PEUICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0A€ OOCYXIEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMbl, MpOOJEeMbl, pellaeMoN 3aJayd,
BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TMOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHKOB JIMajiora, OOHapyXUBaTh PAa3IMUU€ M CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme (GopMynupoBaTh
pa3Horiacus, CBOM BO3pPaXKEHNUS,

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIEIOBaHUs, TPOEKTA; CAMOCTOSTEIILHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHMUMATh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHIWBUIYAIbHOW pabOThI MpU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 11€JIb COBMECTHOM JIeATEeNbHOCTH, IUIAHUPOBATh OPTraHHU3aIllMI0 COBMECTHOM palOThI,
pacmpenenaTb BUAbI pabOT, JOTOBapHBATHCS, OOCYX IaTh IMPOIECC M PE3ynbTar pabOThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIOJICH;

y4acTBOBaTh B TPYIIOBLIX (opMax paboThl (0OCYyKIeHus, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU UYJE€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIJla B OOIIUIA TPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMHU B3aHMOICHCTBHSI.

3) Vhusepcanvhvie pecynsamusHble Oelicmaus, 0becneuusaron opmupo8anue CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUUHOCHIU.
Camoopranuzamnus:



e COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CITOCOO PEIICHUS C Y4ETOM UMEIOIINUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCUCTBHIA M MBICTUTEIBHBIX
MPOIIECCOB, UX PE3YyJIbTaTOB; BIAJCTh CIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3yibTaTa
pEIIeHs MaTEMaTUIECKOH 3a1a9H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33191, BHOCUTH KOPPEKTUBHI B ICSITCIIEHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJIbTATa IIEJIM U YCIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHUKEHUS WM HEIOCTHUKCHUS
pe3yIbTaTOB EATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAas, INIOCKOCTb.

[IpUMEHSTH aKCHOMBI CTEPEOMETPHUHU U CJIEACTBUS U3 HUX MPU PELUICHUU T€OMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHATHAMU: MAPATIIETBHOCTD U MEPIEHIUKYJIIPHOCTD MPSAMBIX U MJIOCKOCTEH.

KnaccuduimpoBats B3auMHOE paciioioKeHUe MPSIMbIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN YTroJl, TpaHu JIBYTPAHHOTO yTiia, peOpo ABYTPaHHOTO YIJIa; JTUHEHHBIN yrom
JIBYIPaHHOTO yTJIa; rpajayCcHas Mepa JBYIPAHHOIO yria.

OnepupoBaTh MOHITUAMHU: MHOTOTPAHHUK, BBITYKJIBIM U HEBBIYKIIbIA MHOTOTPAHHMK, AJIEMEHTHI MHOTOTPAHHUKA,
ITPaBUJIbHBIA MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUPaMU/Ia; MPU3Ma, MPSMOYTOIBHBIN Mapauiesenunes, Kyo).

KnaccugunmpoBath MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KJIacCU(PUKAIUMU (BBIMYKIbIE W HEBBITYKJIIbIE
MHOT'OTPaHHUKH; MPABWJIbHBIE MHOTOIPAHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TapaJlICICTUIIC IbI).



OnepupoBaTh NOHATHAMU: CEKyLIasl IIIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHLIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh CceuyeHHs MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH H3 PHUCYHKOB
MPOCTBIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3aaun Ha HAXOXKJEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJropuTMaM, MPUMEHSST U3BECTHBIC
AHAJIMTHYECKUE METOJBI MPU PEIICHUN CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIECHUE PACCTOSIHUI MEXY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JO INTIOCKOCTH, MKy CKPEIIMBAIOLIIUMUCS MPSMBIMHU.

PemaTte 3aaun Ha HAXOXKJEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasliaM WM aJroOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl TPHU PELHICHUH CTAHAAPTHBIX MAaTEMaTUYECKUX 3aJady Ha BBIYUCIEHUE YIJIOB MEXAY
CKPELIMBAIOIINUMHUCS MPSMBIMHU, MEXIY IPSIMON M IIJIOCKOCTBIO, MEXAY IIOCKOCTSMHU, IBYTPaHHBIX YIJIOB.

Boruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIYHCIIATh COOTHOLIEHUS MEXKIY IJIOIIAIIMH IOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTH CHUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH (PUTYpBI.

W3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIIPETUPOBATH MH(POPMALIMIO O MTPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax,
MIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensTh reoMeTpudeckre (GakThl AJs1 PEeLICHUs CTEPEOMETPUUECKUX 3a]a4, MPEIoNaraloluXx HECKOJIbKO 1IaroB
pelleHus1, €Clii YCIOBHsI IPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme.

[IpumeHsATh TpocTEHIINE MPOrpPaMMHBIE CPEICTBA MU AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI NPU PELICHHUU
CTEPEOMETPUYECKHUX 3a/aU.

[IpuBOAMTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KM3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
I€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBbIE 3HAHUSA HA IMPAKTUKE: aHAIMU3UPOBATh pPEalbHbIE CUTYallUM W MPUMEHSATH W3YUYEHHBIE
NOHSATHUS B MPOLECCe IOMCKA PELICHUS MaTeMaTHUecKd CQOpPMYIUPOBAHHOM MpPOOJIEMBbI, MOAEIUPOBATH pEabHbIC
CUTYyalluM Ha SA3bIKE€ F€OMETPUH, HCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPUYECKUX MOHSATUH U
TEOpEeM, arlrapaTa ajireOpbl; pelaTb NPakKTUYECKUe 3a7a4n, CBSI3aHHbIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0










HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl JI0CKOCTEH, apajuIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,

nepeceKaroIuecs npsmas 1 miIockocTb 1
[TonsATHS: nEepecekarolecs MIOCKOCTH, 1
nepeceKaroIuecs npsimast ¥ IIoCKoCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HauanpHbIle cBeZieHHs 0 KyOe U UpaMHu/Ie,

uxX pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHHKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,

ux pa3BEPTKU U Mojenu. CedeHus 1

MHOTI'OI'paHHUKOB
[TonsiTue 06 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NPsAMOiL 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuIeIbHbIX INIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ EPIIEHAUKYIIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

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

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX mepneHAUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrospHas NMpaMuIa, FPAHA U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

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

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuienenuneaax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [locTpoeHue ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






