MUHUCTEPCTBO IMPOCBEUEHUS POCCUICKON ®EJEPAIIUUA
Komurer 06pa3OBéHnﬂ, HAYKH U MOJI0e5KHOI moiuTukH Bosrorpanackoi obmacru
l

OTaen 06pasoaamm, OIIeKH H MoNneYuTe/IbCTBAa

Aavunncrpanuu MioBIMHCKOro MyHHIMnaabHoro paiiona Boarorpaackoii obaacru

MBOY Hlupsieckas COLI

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO

- IIIMO yuuTenel ecTeCTBEHHO
= HAYYHBIX TIPEIMETOB

7 e 5
My -~ T.A. JIsaaueHko M;‘%t/ C.P.Tyukanosa
Ne 1 oft «29» aBrycra 20251, No | 0{({9» asrycra 2025 \

Meroauct o YP

: \Bormanosa
2025 r

PABOYAS TIPOTPAMMA
(ID 6161171)

yueoHoro npeamera «l'eomerpusi. ba3oBblil ypOBEHb»

nnst obygarormxest 10-11 knaccos |

CocraBuresb PeueHKo
Amnacracus FOpeeBHa
yUHTENb MaTeEMATHKH

[IupsieBcknuit 2025




MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEr0 OOIIEro 0Opa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs,
I[EJTIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U I0O3HABATEIIBHOTO pPa3BUTHUS
JUYHOCTH O0YyYarOmMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONH 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U IPOUCXOXKIECHHH I€OMETPUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIAHETO
obmiero oOpa3oBaHHUs, Tak Kak O0OECleYHBAaeT BO3MOXHOCTh M3Yy4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH dYesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHuaibHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS W AKTHUBHOTO
npeobpazoBaHusi  AeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHust mporpammbl ydeOHoro kypca «l'eomeTpusi» Ha 06a3zoBoOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKMX 3HAHUW U JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoil TEOMETPUM € HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTh H3yYHUTh T€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JESTEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHUE TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIONMINX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJCHHEC METOJAMM PEIICHMS 3aJ1ad Ha TOCTPOCHHS Ha M300PaKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KAHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, IMO3HABATEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue byHKIIMOHATBHOM IrPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HMX Ha A3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJHAPYET MPOTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM MNPOBOAMTCS 3a CUET pElIeHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COIEPIKAHMUS.

OcHoBHbIE copepikarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpelefl€éHHbIM [0 rojaaM oOOy4eHwUs,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NpsMbIMH B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapajiesenune]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIC MIPSAMBIC B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPaHHOTO  yIJia.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIus  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIBHBIN
napajiejienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBL;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS TNHPAMUJA; NPABWIbHAs TPEYrojbHAs NUPAMHUAA W MPABUIIBHBIN
teTpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9J€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IuMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TE.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ybTaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO mpeameTa «MaTteMaThkay XapaKTepUu3yIOTCs:

I'paxxpanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKM 00YYaIOIIEerocs Kak akTHBHOTO M OTBETCTBEHHOTO 4JI€HA POCCHUHCKOTO
oO11ecTBa, MPECTABICHUEM O MaTeMaTHICCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUMYHBIX CTPYKTYp, SIBICHUM, IPOLICAYP
rpakJIaHCKoro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHHM C UX PYHKIMSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUHCKOM TPaKJaHCKOM HWJISHTUYHOCTH, YBaXKECHHS K IIPOINIIOMY U HACTOSIIEMY
POCCHICKOM MAaTEMATUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHXKECHUSIM POCCUUCKUX MATEMATHKOB W POCCUHUCKOHN
MaTeMaTUYECKON IIKOJIbI, K UCIOIB30BAaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTHIX, cpepax SIKOHOMUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHUEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(pOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHMIKCHUM HAyKU U JESATEIBHOCTHIO YUEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIOYAsl ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHHUM; BOCIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCNUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpEcax 3/I0POBOr0 M OE30MacHOro odpasa
JKW3HHU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY 3J0pPOBbIO (30pOBOE MHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHUN U
OTIIbIXa, peryispHas (u3ndeckas aKTHBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHMS, TPH 3aHATHIX CIOPTUBHO-
03JI0POBUTEIILHOM JAEATEIBHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3iuuHbIM cdhepam npodeccuoHaTbHOI
NEATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYECKOMY
o0pa30BaHUIO M CaMOOOPa30BaHHUIO Ha TPOTSHKEHWHW BCEH JKU3HH; TOTOBHOCTHIO K aKTHUBHOMY YYaCTHIO B PEIICHHUU
MPAKTUYCCKUX 3a]]a4 MAaTEMaTHIYCCKOM HAIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYJIbTYPhI, TOHUMAaHUEM BIUSHHS COIMATHLHO-2KOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHUE TIPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHHEM TJI00AIBHOTO XapakKTepa SKOJOTHYECKUX IpolsieM;
OpUCHTaIlMell Ha MNPUMEHEHHE MAaTeMaTHYSCKMX 3HAHUW IS peIIeHUs 3aaad B 00JIacTH OKpY’KaloIIeH Cpeibl,
TJIAHUPOBAHMSI TIOCTYITKOB M OIIEHKH MX BO3MOXHBIX IMOCIICICTBHI IS OKPYXKAIOIICH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAYKH U
OOIIEeCTBEHHON MPAKTUKH, MIOHUMaHUEM MaTeMaTHYeCKOW HayKd Kak cdepbl YeIOBEUYCCKOW JCATEILHOCTH, JTAroB €&
Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHUS ITUBHIIM3AIIUM, OBJIAJCHUEM SI3BIKOM MaTEMAaTHKU M MaTeMaTHYECKOW KYyJIbTYpOit
KaK CpEICTBOM TIO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIATh TPOEKTHYIO W HCCIEI0BATEILCKYIO ACATEIHHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ynbTaThl OCBOSHHUS NPOrpaMMmbl y4eOHOTo mpeamera «MaTeMaTukay XapaKTepU3YIOTCS
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMY, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OCUCEUIMU,
VHUBEPCATIbHLIMU Pe2YNSIMUBHBIMU OCUCMBUAMU.

1) Yhueepcanvuvie noznasamenwvuvie oeiicmeus, obecneuusarom Gopmuposanue 6A308blX KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memooo8 NO3HAHUS OKPYICAOWe20 Mupa, NpuUMeHeHue Ja02UHeCKUX, UCCIe008amenbCKux
onepayuil, ymeHuii pabomams ¢ uHpopmayuetr).

ba3oBble JJornueckue aeicTBuA:



BBEISIBIIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHATHHA, OTHOIICHUMN
MEXIy TMOHATUAMH, (POPMYIHPOBATH OMNPEACICHUS TMOHSATHUH; YCTaHABIMBATH CYIICCTBEHHBIM MPU3HAK
Kiaccu(uKanym, OCHOBaHUSI JIJIsl 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a,;

BOCTIIPUHUMATh, (OPMYJIUPOBATh W TPEOOPa3OBHIBATh CYXKACHHS: YTBEPAWUTEIbHBIE U OTPHIIATEIHHBIC,
¢IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;

BBISIBIIATH MAaTEMATUICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS B (DaKTaxX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSX; TIpeAIaraTh KPUTSPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA;

JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIFOUCHU 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOATENLHO JIOKA3aTEIbCTBA MAaTEeMaTHYECKUX YTBEPKICHUM (IpsIMbIE W OT MPOTUBHOTO),
BBICTPAaWBaTh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U
BEIBOJIBL;

BBIOMpATH CIIOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHMsI, BRIOWpaTh Hanbosee
MOAXOSIIINN ¢ yUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarTe/ibCKHe J1eliCTBUA:

WCITOJIB30BaTh  BOIMPOCHI KaK HMCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIMPOBATH BOIMPOCHI,
buKcUpyIoONe TMPOTHUBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEIFHO CIUTAHHUPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTHYeCKOT0 OOBEKTa, SIBICHMS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
TIPOIIECCaMU;

CaMOCTOATENbHO (hopMynupoBaTh O0OOOIIEHHMS W BBIBOJALI TIO0 pe3yJbTaTaM MPOBEIEHHOTO HAOIIOIEHUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 PA3BUTUU B HOBBIX
YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOTIPOC U JIJISl PEIICHUS 3aa4H;



BbIOMpaTh HWHGOPMALMI0O M3 MCTOYHMKOB PpA3MYHBIX THUIOB, AaHAJIW3UPOBAaTh, CHCTEMaTU3UPOBATh U
UHTEPIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCTaBICHUS;

CTPYKTYpUPOBaTh HHPOPMAIUIO, IPEJCTABIATH €€ B PA3IMYHBIX (opMax, UILTIOCTPUPOBATH IpaprUuecKH;
OLICHUBATh HaAEKHOCTh UH(MOPMAIIUH IO CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanivhvie KOMMYHUKAGMUBHbIE OeUCMBUs, 00ecneuusarom coopmMuposaHHoCms COYUATbHBIX HABLIKO
00yYaruuxcs.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJOBHUSIMU U NEISIMHU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS
3a71a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMbl, MpOOJEMbl, pellaeMoN 3aJayu,
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa TMOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU APYTUX
YYaCTHUKOB JIMajiora, OOHapyXUBaTh PAa3IMUYU€ M CXOJCTBO MO3MUIMH; B KOPPEKTHON (opme GopMynrpoBaTh
pa3HoOrjacus, CBOM BO3paXKEHUS,

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIEI0OBAHUs, TPOEKTA; CAMOCTOSTEILHO BRIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ay/IUTOPHHU.

CorpyaHu4ecTBo:

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHIWBHIYAIbHOW pPaOOTHI MPH PEHICHUU Y4eOHBIX
3a/ay; TPUHUMATh 11€Jb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBATh OPTraHHU3aAIlMI0 COBMECTHOW pabOTHI,
pacmpenenaTh BUALI padOT, JOTOBapHBAThCS, OOCYXIaTh IMPOIECC M PE3ynbTar paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYIIOBLIX (GopMax paboThl (0OCYyKIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JEHCTBUS C IPYTUMHU UYJI€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIJla B OOIIUIA TTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.

3) YVnusepcanvuvie pecynamuensie oeticmsusi, obecneyusaom opmuposanue cmMvlCl08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG IUYHOCHIU.
Camoopranusanus:



e COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3aa91, BEIOMPATH CITOCO0 PEIICHHSI ¢ YIETOM UMEIOIITUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA M MBICIHTEIBHBIX
MPOIIECCOB, WX PE3YyJbTaTOB; BIAACTh CIOCOOAMHM CaMOINPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3yibTaTa
pEIIeHNsS MaTeMaTHISCKOM 3a1a9m;

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

e OIICHUBATh COOTBETCTBHE PE3yJIbTAaTa IIEJIM U YCIOBHSIM, OOBSICHATH MPUUYUHBI JOCTHUKEHUS WM HEIOCTHUKCHUS
PE3YNBTATOB JICATCILHOCTH, HAXOIUTH OMIMOKY, aBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMAs, IIIOCKOCTb.

[IprMEHATh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPH PEIIEHUH F'€OMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSMH: NTAPATUIETBHOCTh U NEPIIEHIUKYISAPHOCTD NMPSMBIX U INTIOCKOCTEH.

KnaccuduimpoaTs B3aMMHOE pacioio’KEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OmneprpoBaTh NOHIATUSAMU: ABYTPAHHBIN YIroJj, IPaHU JABYTPAHHOTO yria, pedpo JBYrpaHHOTO YIJia; JUHEWHBIN yro
JBYIPaHHOTO yTJIa; rpajgyCcHas Mepa JBYTPAHHOIO yria.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKIIbIII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPaHHUKA,
IpaBUJIbHBIM MHOIOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IUPaMKUAa; IpU3Ma, MPSIMOYTOJIbHBINA Mapaieaenunes, Kyo).

KnaccuduumpoBarb MHOrOrpaHHUKH, BbIOMpas OCHOBaHMS Mg KiaccU(pUKAuu (BBINYKJIbIE M HEBBITYKIbIE
MHOTOTPAaHHUKH; TPABUJIbHbIE MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHbBIE TTPU3MBI, TApaslIeICIUIIEIbI).



OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh ceuyeHHs MHOIOTPAaHHUKOB METOJOM CJEAOB, BBIIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH W3 PUCYHKOB
MPOCTBIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3aaun Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJropuTMaM, MPUMEHSST U3BECTHHIC
AHAJIMTHYECKUE METOJbI MPU PEIICHUN CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYHUCIECHUE PACCTOSHUI MEXIY IBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 IITIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasiiaM WM aJrOpUTMaM, MPUMEHSIST U3BECTHHIC
AHAJIUTUYECKUE METOAbl TPHU PELHICHUH CTAHAAPTHBIX MAaTEeMaTUYECKHX 3aJady Ha BBIYMCICHUE YIJIOB MEXIY
CKPELIMBAIOIINUMHUCS MPSMBIMHU, MEXIY IPSIMON M IIJIOCKOCTBIO, MEXAY IUIOCKOCTSMHU, IBYTPaHHBIX YIJIOB.

Beruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ MpUMEHEHUEM (HOpMyIT;
BBIYHCIIATh COOTHOLIEHUS MEXKY IJIOIIAIIMH MOBEPXHOCTENH, 00bEMAMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPHUH; LEHTP, OChb H
IUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MH(POPMALIMIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax,
MIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensTh reoMeTpudeckue (GakThl AJs PEIICHUs CTEPEOMETPUUECKUX 3a7a4, MPEIIoNaraloux HECKOJIbKO IaroB
pelleHus1, €clii YCIOBHsI IPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme.

[IpumeHsATh TpocTElIIME MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI NPU PELICHUU
CTEPEOMETPUUECKHUX 3a/ay.

[IpuBOoAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KM3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBbIE 3HAHUSA HA IMPAKTUKE: aHAIU3UPOBATh pPEAbHBIE CHUTYallMM W MNPUMEHSATh W3YUYEHHBIE
NOHSATHUS B TMPOLECCe MOMCKA pELIEHUS MaTeMaTHYeCKU CQPOPMYIUPOBAHHOM NpOOJIEMBbl, MOIEIMPOBATH pEabHbIC
CUTYyallul Ha S3bIKE€ F€OMETPUU, HCCIIENOBATh MOCTPOCHHBIE MOJEIHU C HCIOJb30BAHUEM T'€OMETPUYECKUX MOHSITHI U
TEOpeM, arlrapaTa ajireopbl; pelaTh NPakKTUYECKUe 3a7a4l, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPUUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
VYTrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMU 0 hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 SRLEE MHOTOTPAHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOHSTUS CTEPEOMETPUHU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocrpancTso. [IpaBuna
bubnuoreka [{OK
M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuieNbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka
[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IEPECEKAKOIINECS MPSIMAST 1 bubmorexa HOK
’ https://m.edsoo.ru/2d8a9¢99
H IJIOCKOCTh
[lonsTHs: nepecekarouecs
OCKOC epeceKaronmec a 1 bubmmorexa [TOK
IUIOCKOCTH, 1T KaroIIIIECS IIpsIMast
» 1Iep p https://m.edsoo.ru/db685e73
H IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHHKaMHU,
M300pakeHre MHOTOTPaHHUKOB Ha | bubnunoreka LIOK
pHUCYHKaX, Ha MPOEKIIUOHHBIX https://m.edsoo.ru/a63959%ed
YepTekax
HavanwsHbie cBeneHus 0 Kyoe u
N . ASBEDTK ol | but6mmorekxa [IOK
MUpaMHC, UX Pa3BEPTKU U MOACIH.
p ’ p p https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
but6mmoreka [IOK
HavanwsHbie cBeeHNs 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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NApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 ocTpoe cTepeoMe aKCHO bubmmorexa [JOK
MMOCTPOEHUH CT METPUU: aKCHOMBI
P P P https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCMOMaTHYECKOM
bubnuoreka [{OK
8 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsTre 06 akcCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
P PEOMETPII: hitps://m.eds00.ru/258(c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmbIx B
1 IIPOCTPAHCTBE: MepeceKaroIumecs, bubmmnoreka HOK
rnapajulelIbHbIE M CKpPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrensHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
but6mmorekxa [IOK
12 NapajuieibHbIe IIPSMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApaAJICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTH IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRE: bubnmnoreka [JOK
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnunorexa LIOK
14 VYTriasl ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEM: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimune npocTpaHCTBEHHBIE
19 (burypHsI Ha MJIOCKOCTH: TETPAd bubmmorexa LIOK
P + TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, napaJuiesnenumnes
bu6nmorexa LIOK
2 IT i
0 OCTPOCHIE CeteHit https://m.edsoo.ru/1d434d0F
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CEHCHHH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapaienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
23 HJ'I(I))CKO(iI/I'}l]'Ie rIIeH WK IJ)M HbIC bubmmorexa [IOK
+ HEPRERAHEYIED https://m.edsoo.ru/b19f6asd
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuorexa [IOK
NEePUEHINKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimbie mapauiebHbIE U bu6muoreka [IOK
25
IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHuKyIspHOCTH

bu6nmoreka [IOK

27
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIIIOCKOCTH https://m.eds00.ru/635c¢5087
79 Teopema o npsmoit Bu6muotexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnorexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HAKIOHHBIE:
P yIop bubnunoreka LIOK
31 paccTositHue OT TOYKHU J0 MJIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSAMOM J0 MIIOCKOCTH
[TepnienquKymnsip U HAKJIOHHBIE:
32 aCI::TOﬂHI/IGYOT EO‘IKI/I 0 MJIOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSMOM J0 MIIOCKOCTH
[TepnienuKymnsip U HAKJIOHHBIE:
33 aCI::TOﬂHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(iTOSIHI/IeYOT IT)ornq/l O TIJIOCKOCTH bubmmorexa [IOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 TIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroi bu6muoreka [JOK
IBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJj, TUHEUHBIN yromi bubmuoteka [IOK
JIBYTPAaHHOI'O yriia https://m.edsoo.ru/c7c777ed
38 [TeprnieHAMKYAAPHOCTD IUIOCKOCTEM: bubnmoreka [JOK
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https://m.edsoo.ru/7d18834b
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IIPU3HAK NEPIEHAUKYIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
IlepneH UKyISIPHOCTD IIJIOCKOCTEM:
39 Hp§3HaK HGI})IHCEIII/IKyHHpHOCTI/I IBYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa [IOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEx nepHeHANKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubmuoreka [IOK
mockocTeil" u "YTiel MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTpaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIIBIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKa
[Ipusma: n-yronbHast npu3Ma; rpaHu U
46 OCHOBAHUS TIPU3MBI; TIpsiMasi 1 bubnmnoreka [JOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [JOK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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48

49

50

[Mupamuya: n-yrojapHas MupaMuaa,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas M MOJTHAS IOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKY:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKA; IPaBUIbHAS IPU3Ma
Y TIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyroyibHas MUpaMuIa u
MIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadAp U UKOCAdIP.

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edso00.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMHUJAX,
napajuleJIenuIneax, NPaBUIbHbIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bu6mmoreka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH MPSMOM
MIPHU3MBI, IIOMIAIh OCHOBAaHHH,
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O IIoLaIx
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/TBI
55 KonrponsHas pabora o reme Bbu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95t5c04
bubnuoreka [{OK
n .
26 omsTHE 00 00HEME https://m.edsoo.ru/7ad0020b
. bubnuorexa [JOK
37 Omem upavib! https://m.edsoo.ru/235171b3
N bubnnorexa [JOK
>8 ObHEM mupamu! https://m.edsoo.ru/f47dfefd
" bubmuoreka [IOK
> OOnEM mupamue! https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 O65EM mHpaMpIH https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
. bubnuoreka [{OK
2
6 06w mpr3MEL https://m.edsoo.ru/1e053890
. bubmuorexa [{OK
63 06
DM TIPHSME https:/m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [OK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
IToBTOpenue, 0600IEHNE
65 CHCTEMAaTH3allHs 3HAHHIA. bubnunoreka LIOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600ICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXY | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3alusl 3SHAaHHH.
Brruncnenue yrinoB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
. https://m.edso00.ru/56765e¢8b
MEXy MPSMOUN U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






