3apeukasi MiHecca BrnagumupoBHa

C=RU, S=r. CaHkT-MeTepbypr, L=r. CaHkT-MNeTepbypr,
a p e LI| Ka H T=Aupektop, O=FTOCYAAPCTBEHHOE BOIXXETHOE

OBLEOBPA30BATEJIbHOE YYPEXOEHVE

MTMMHA3MSA N2 405 KPACHOMBAPLEMCKOIro

M H e Cca PAMOHA CAHKT-METEPBYPTA,
CHWSC=06892142592, HH=780606923624,

E=school405@mail.ru, G=MHecca BnagumunposHa, HpHHO)KCHPIC K OOH COO

SN=3apeukasn, CN=3apeukas VHecca BnagummposHa
NagnNMUNPOBHA: warsepaai sror aogmer

2026.09.22 11:21:27+03'00'

MUWHUCTEPCTBO NPOCBEMIEHUS POCCUIICKON ®EJEPAIIIN
Komurer no oopaszosanuro Cankr-IlerepOoypra
Anvimaucrpanust KpacHorsapaeiickoro paiiona Cankr-Ilerepoypra
I'BOY rumuazus Ne 405

PACCMOTPEHO YTBEPXJIEHO
Hupexrop Hupextop

(3apenkas 1.B.) (3apenkas 1.B.)
[Iporoxon [legarornyeckoro coBera Noe 1 ITpuxaz Ne64
oT «27» aBrycra 2026 1. oT «27» aBrycra 2026r

PABOYAS IPOTPAMMA
(ID 10943096)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

it ooydarommxes 10A knacca

Komwrrosa 1.1,

Canxkr-TlerepOypr 2026



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3YyJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHU OCYUIECTBIISUIOCH MOCIEA0BATENILHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENICNICHUS]  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IMPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIIUI0 COBMECTHOM
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATHUSIMH: CEKYIast INTIOCKOCTh, CECUYCHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
aNITOPUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaH/JApTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATH MPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

, CBA3aHHBIC C HAXOXKXIACHUCM I'COMCTPHUUCCKHUX BCIIMYKMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bu6nuoreka [IOK
1 Beexenne B crepeomeTpitio 10 https://m.edsoo.ru/C503R7VIP
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/WT7NSO14T
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/V611APUCD
bubmuorexa [JOK
4 10 1
VYTribl MeXAy MPSAMBIMU U TUIOCKOCTSIMHU https://m.eds0o.r/RIBMETBTO
bubmuorexa [JOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/XPW9U5SFB2
N bubmuorexa [JOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa [JOK
P ' P Y https://m.edsoo.ru/L LAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnyecTBO 4acoB [lnanupyeMblii  JJIeKTPOHHbIE
Ne nepuon / nugposeie
Tema ypoka
n/n Mayp Bcero KOﬁHTpOJIL HBIC HpﬁaKaneckne dakTuvecKas oOpa3oBaTe/ibHbIE
padoThI padoThI 1ara pecypebi
bubnunorexa LIOK
https://m.edsoo.ru/aecc77cd
OcHOBHbIE TIOHATHUS O J1.C. Atanacsm. B.D
CTEPEOMETPHUH: TOUKA, TIpsimMasi, 5 T' 3(')B' CE Ka):[o;vlu(.aB.
IUIOCKOCTD, IIPOCTPAHCTBO. FZOi/deT ’H;I' 1'0_
[IpaBuia n3obpakeHus Ha P B
] 1 1 4yeTBEPTH 11 xnaccer : yueb. mis
PUCYHKaX: U300paKeHUs o6meobpasosar. I'36
IIJIOCKOCTEH, MapauieIbHbIX o~ .
yupexJieHu# : 6a30BbIi U
MPSAMBIX (OTPE3KOB), CEPEIUHBI 1poduL. ypoBHH. — M.:
OTpesKa [Ipoceemnienue, 2024.
ymp. 14 ctp. 8
ITo : IepeCceKaroInuec
FUITIT: TIEPECEAIONIHACCH bubmuoreka [IOK
TIOCKOCTH, TICpeceKatoluecs 1 https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TIOCKOCTh T '
ITo : IepeCceKaroIuec
FUITITL: TIEPECEAONIACct bubmuoreka [IOK
TIOCKOCTH, TICpeceKatoluecs 1 https://m.edsoo.ru/db685e73
npsiMasi ¥ TUIOCKOCTh T '
bu6nmorexa LIOK
https://m.edsoo.ru/a63959%d
3HaKOMCTBO C ®I": JI.C. ATtanacsn, B.D.
MHOTOTpAaHHUKAaMHU, byry3os, C.b. Kagomies
n300pa’keHNe MHOTOTPAHHUKOB 1 ['eometpus. 10—

Ha PUCYHKaX, Ha MPOEKLMOHHBIX
yepTexax

11 xmacchr : yueO. s
obmeobpazosar. ['36
yupexaeHuit : 6a30Bblil U
npodui. ypoBHU. — M.:



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

HauanbHble cBefieHus 0 KyOe u
IIApaMUJe, UX pa3BEPTKU U

[Ipoceemenue, 2024.
yrp. 19 ctp. 13

bu6nmoreka IIOK

> Mojenu. CeueHust https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U
MUpaMUIE, UX Pa3BEPTKH U

6 MOII)LeJII/I.HC,equfHﬁ P Bubmorexa ITOK

https://m.edsoo.ru/3d8ffd32
MHOTOrpaHHuKoB. CTapToBas
AHArHOCTHKA.
bubnunoreka LIOK
https://m.edsoo.ru/Occ5c4fe
@I': JI.C. AranacsH, B.®.
byrty3os, C.b. Kagomiies
[TonsiTHe 006 aKCMOMATHYECKOM
. I'eomerpus. 10—
7 MMOCTPOCHUU CTEPEOMETPUH: 11 xnaces! : yue6. as
AKCHOMBI CTEPEOMETPUH U o6meobpazonar. I'36
CJIEJICTBHS U3 HUX 9 .
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemnienue, 2024.
ymp. 20 ctp. 13

[TonsiTne 06 akCMOMaTHYECKOM

8 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM

9 MIOCTPOCHHUH CTEPEOMETPUH: bu6muoreka [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEJICTBHS M3 HUX
[TonsTHE 00 aKCHMOMATHYECKOM but6mmoreka [IOK

10 IIOCTPOEHUH CTEPEOMETPUM: https://m.edsoo.ru/258fc245

AKCHUOMBI CTCPCOMETPUH U

®I": JI.C. Artanacsan, B.D.



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

CICACTBUA U3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:

Bbytysos, C.b. Kanomues
I'eomerpust. 10—

11 xmacchr : yue0. s
obmeobpazosar. ['36
yupexaeHuil : 6a30BbIil U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 24 ctp. 14

bubmuoreka [IOK

1 MepeceKaroIecs, napaiieibHble https://m.edso0.ru/1a2520f6
Y CKPEIIMBAIOIINECS TIPSIMBIE
[TapamenpHOCTh NPSIMBIX U
o | Dot o e 10K
P P https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX OPSMBIX
bu6mmoreka IIOK
https://m.edsoo.ru/ee1d19b9
®I": JI.C. Artanacsu, B.D.
byry3os, C.b. Kagomies
[TapannensHOCTh MPSMBIX U r
. eometpusi. 10—
MIJIOCKOCTEH B IPOCTPAHCTRBE: .
13 . 11 xmaccel : yueO. s
[TapannensHOCTH MPSAMOI U
obmeobpasonar. ['36
TIJIOCKOCTH . .
yupexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemienue, 2024.
yop. 32 ctp. 14
14 VYTIIBI ¢ COHANpaBIeHHBIMU bubmmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka [JOK



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0
®I": JI.C. AranacsH, B.D.
byrty3os, C.b. Kagomiie
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeodpasosar. ['36
YUpEKIACHUH : 0a30BBIN U
npoduit. ypoBHH. — M.:
[Tpoceemenue, 2024.
ymp. 42 ctp. 20

17 [TapanienbHOCTh TIIOCKOCTEH: 2 yeTBepTH bubmmorexa [JOK
IapaJuIeIbHbIE IUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnnorexa [JOK
IIJIOCKOCTEMN https://m.edso0.ru/e504d656
bubmuoreka [IOK
https://m.edsoo.ru/4a28dc02
®I": JI.C. Artanacsy, B.D.
byry3os, C.b. Kagomues
[Ipocreiinmme mpocTpaHCTBEHHbBIE I'eomerpus. 10—
19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, 11 xnaccel : yuel. s
KyO, mapasyiesenurne/ obmeobpasosar. 1'36
yupexJieHu# : 0a30BbIN U
npoduil. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 50 ctp. 23
. bu6nmorexa LIOK
20 Toctpoenne ceucnnii https://m.eds00.ru/1d434d0f
. but6mmorekxa [IOK
21 Hoctpoenne ceuennuid https://m.edsoo.ru/ec26fe5d
Kontponbras paboTa mo teme bubnmorexa LIOK
" https://m.edsoo0.ru/9a0a%e56
22 PAMPIC 1 TITTOCKOCTH B @TI": JI.C. AranacsiH, B.®.

npoctpancTse. [lapannensHOCTh
MPSIMBIX U IJIOCKOCTER"

Bbytysos, C.b. Kanomues
I'eomerpust. 10—



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

[TeprieHAMKYISAPHOCTH MPAMOUN U

11 xmacchr : yue0. s
obmeobpazosar. ['36
yupexaeHuil : 6a30BbIil U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 56 ctp. 23

bu6nmorexa [IOK

23 TDIOCKOCTH: TICPIICHAKY IAPHDIC https://m.edsoo.ru/b19f6a5d
MpsiMble B IPOCTPAHCTBE
24 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEPIEHANKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
bubnunoreka LIOK
https://m.edso0.ru/ba545966
@I JI.C. Aranacss, B.®.
byrty3os, C.b. Kagomiies
n I'eomerpus. 10—
25 PAMBIC HAPAJLICIILHBIC 1 11 xnaccer : yueb. mis
MEPIEeHIUKYISIPHBIE K IJIOCKOCTH o6meobpazonar. I'36
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemienue, 2024.
ymp. 63 c1p. 24
26 [Ipu3Hak nepneHmKyIsIpHOCTH bubmuoreka [IOK
IIPAMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 IIpu3Hak neprneHuKyIsIpHOCTH bubmuoreka [IOK
MPSAMOU U TJIOCKOCTH https://m.eds00.ru/79165d15
but6mmorexa [IOK
https://m.eds00.ru/635c5087
Teopema o TpsMOfi ®I": JI.C. ATtanacsn, B.D.
28 Bbytysos, C.b. Kanomues

HepHeHﬂHKYHHpHOﬁ TIJIOCKOCTH

I'eomerpus. 10—
11 knaccsl : yueb. s
obmeobpasonar. ['36



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087

yupexaeHuil : 6a30BbIil U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 138 cp. 47

29 Teopema o npsmoi bubmmoreka [JOK
MEPIEHANKYIISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [JOK
MEePIEHANKYJISIPHOMN TIJIOCKOCTH https://m.edso0.ru/7d18834b
bubnuoreka [{OK
https://m.edsoo.ru/33c477d3
@I: JI.C. Artanacsan, B.D.
N ) byty3os, C.b. Kagomies
EPIEeHANKYJISIP U HAKJIIOHHBIE! Tcomerprs, 10—
31 paccTosiHue OT TOYKH JI0 11 kmacchr : yue0. s
IJIOCKOCTH, PACCTOSIHUE OT
. obmeobpazosar. ['36
MPSIMOM 710 TUIOCKOCTH . .
yupexJieHuH : 0a30BbIN U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
yrp. 140 ctp. 47
[lepieHIUKyIsIp U HAKIOHHBIE:
30 paccTostHue OT TOYKH JI0 bubnnorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM A0 MIIOCKOCTH
[TepnienquKymnsip 1 HAKJIOHHBIE:
paccTosiHuE OT TOUKH JI0 bubmuoreka [IOK
33 IIJIOCKOCTH, PaCCTOSTHUE OT 3 uetsepTy https://m.edsoo.ru/a5b7b8e3
MPsIMOM 0 MIIOCKOCTH
but6mmorekxa [IOK
[lepnieHqUKyIsAp ¥ HAKJIOHHBIE: https://m.edsoo.ru/dbee22bc
34 paccTosiHUuE OT TOYKH JI0 ®I": JI.C. Artanacsan, B.D.

IIJIOCKOCTH, PaCCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

byry3os, C.b. Kagomiie
I'eomerpus. 10—
11 xnaccel : yueb. mist



https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

obmeodpasonar. ['36
YUpEKIACHUH : 0a30BBIN U
npoduit. ypoBHH. — M.:
[Tpoceemenue, 2024.
yap. 144 ctp. 47

35 VYTriabl B IPOCTPAHCTBE: YroJl bubnmnoreka HOK
MEXK]y IPSIMOU U TJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBIN bubmmoreka [JOK
yroJl ABYTPAaHHOTO yria https://m.edsoo.ru/5fa0b3ce
bubnunoreka LIOK
https://m.edsoo.ru/c7c777ed
®I: JI.C. Artanacsu, B.D.
byrty3os, C.b. Kagomiie
37 JIByrpaHHbIi yroJl, TUHEHHBINA 1;.3.011\(45;5;;1{.:]&/?166. s
Yroft AIBYTPaHoro yiia obmeobpasosar. ['36
YUpEKIACHUH : 0A30BBIN U
npodui. ypoBHU. — M.:
[Ipoceemienue, 2024.
yap. 271 ctp. 84
[lepnenuKyIsIpHOCTH
38 IIJIOCKOCTEM: IIPU3HAK bubnmnoreka HOK
MEPIEHANKYISIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEMN
[lepnen UKy pHOCTD
39 IJIOCKOCTEH: MpU3HaK bubmmnoreka HOK
MEPIEHAUKYIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[lepnenuKynsspHOCTH bubmaorexa LIOK
o https://m.edsoo.ru/ba75dc57
40 TIOCKOCTEH: TIPH3HAK @OI': JI.C. Aranacss, B.®.

MEPIEHINKYIIAPHOCTH IBYX
IJIOCKOCTEN

Bbytysos, C.b. Kanomues
I'eomerpus. 10—



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

11 xmacchr : yue0. s
obmeobpazosar. ['36
yupexaeHuil : 6a30BbIil U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 273 ctp. 84

a1 Teopema o Tpéx bubmmoreka [JOK
MEePIICHANKYJIISIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubnuoreka [IOK
MepIeHANKYIIsIpax https://m.edsoo.ru/52188a7d
bubnuoreka [{OK
https://m.eds00.ru/9f246736
®I": JI.C. AranacsH, B.D.
Bbytysos, C.b. Kanomuen
Teopema o Tpéx I'eomerpus. 10—
43 HepHeH Ky 1ApaX 11 xnaccel : yueb. mist
obmeobpazosar. ['36
yupexJieHu# : 0a30BbIN U
npoduil. ypoBHH. — M.:
[Ipoceemenue, 2024.
yrp. 146 ctp. 48
KonTponbHas paboTa mo Temam
"[lepneHAUKYISAPHOCTD NMPSAMBIX
44 u iockocte" u "Yriabel MexIy bubmuoreka [IOK
MPSIMBIMU U TIOCKOCTSIMU". https://m.edsoo.ru/5b971ef3
IIpomexyToYHBIN
10JIYT'0/10BOM KOHTPOJIb
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOT'OTPaHHUKA, BBITYKJIbIE U bubmaorexa LIOK
’ https://m.edsoo.ru/2d24e873
HEBBIMYKIIbIe MHOTOTPaHHUKY;
pa3BEpPTKa MHOTOTPAaHHUKA
46 [Ipusma: N-yronpHas Npu3ma; bubnmnoreka [JOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

I'padHd 1 OCHOBAHUS IIPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
HPU3MBI

https://m.edsoo.ru/b4ad63ad
®I": JI.C. Aranacsan, B.D.
byrty3os, C.b. Kagomiie
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeodpasosar. ['36
YUpEKIACHUH : 0a30BBIN U
npoduit. ypoBHH. — M.:
[Tpoceemenue, 2024.
ymp. 166 ctp. 57

[Tapamnenenune
47 prlleoyFOJIBHBIﬁH’ Bubmzorexa HOK
. https://m.edsoo.ru/8a7be683
napajuJiesienune]l ¥ ero CBOMCTBa
[Tupamupa: N-yroabHast
MUpaMyU/Ia, TPAaHU ¥ OCHOBAHHE
MUpaMUIbl; O0KOBAsI U MOJTHAS bubnunoreka LIOK
48 .
IIOBEPXHOCTDH ITUPAMU/IBI; https://m.edsoo.ru/fblcd0a5
IIpaBUJIbHAS U yCEUEHHAs
UpaMuIa
bubmmoreka IIOK
https://m.eds00.ru/074c8865
IIpaBUIBbHBIE MHOTOTPAHHUKHU: @I': JI.C. AranacsiH, B.®.
MTOHATHE NIPAaBUIIBHOTO Bbyrysos, C.b. Kanomues
MHOTOI'paHHHKA; TPaBUJIbHAs I'eomerpus. 10—

49 Ipu3Ma M NpaBuiIbHAs MHPaAMUIA; 11 xmaccel : yuel. mis
IIpaBWIbHAs TPEYTroIbHAas oOmieobpasosar. 1'36
MApaMUJa U IPABUIIbHBINA yupexaeHuil : 6a30Bblil U
TeTpa’ap; Kyo npodui. ypoBHU. — M.:

[Ipoceemenue, 202
4. yup. 171 ctp. 57
[IpeacraBnenue o MpaBUIBHBIX
50 MII-:OfOFpaHHI/IKaX: oiTaanp bubmorexa IIOK
’ https://m.edsoo.ru/a0fddSbf
JOJIEKa’p U UKOCAdIP.
51 CummeTpusi B IPOCTPAHCTRBE: bubnuoteka [JOK



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

CUMMETpPHUS OTHOCUTEIIBHO
TOYKH, MPSIMOH, MIIOCKOCTH.
DneMEeHThl CUMMETPUH B
nUpamMuIax, napavieienuneaax,
MIPABUIILHBIX MHOTOTPaHHHKAX

https://m.edsoo.ru/b9e777d9

Brruucnenue 3J1eMeHTOB

bubnunorexa LIOK
https://m.edsoo.ru/6cdbecef
@I: JI.C. Artanacsan, B.D.
byry3os, C.b. Kagomiie
I'eomerpus. 10—

52 MHOTOTPaHHUKOB: pEOpa, 11 xmaccel : yueO. s
JaroHalu, YIJibl oOuieobpasosar. 1'36
YUpEKIACHUH : 0A30BBIN U
npoduit. ypoBHH. — M.:
[Ipoceemnienue, 2024.
yrp. 184 ctp. 59
[Tnomjanp 60KOBOI MOBEPXHOCTH
Y MOJTHOM MTOBEPXHOCTH MPSAMOM
53 TIPU3MBI nnoml';lb OCHOBBI,)HI/Iﬁ bubmoreka HOK
’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomane 60KOBOI MOBEPXHOCTH
o | D Bsmorea 10K
PaMptet, Teop tmat https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH
YCEUEHHOW MUPaAMUJIbI
KonTponbhas pabota no teme bubmuoreka [JOK
4
55 "MHororpaHHuku" HeTeepTe https://m.edsoo.ru/a95f5c04
bubnunorexa LIOK
https://m.edsoo.ru/7ad0020b
56 TousiTie 06 oGniEMe ®I": JI.C. Artanacsan, B.D.

byry3os, C.b. Kagomiies
I'eomerpus. 10—
11 xnaccel : yueb. mist



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b

obmeodpasonar. ['36
YUpEKIACHUH : 0a30BBIN U
npoduit. ypoBHH. — M.:
[Tpoceemenue, 2024.
yrp. 218 ctp. 70

57

O06BEM TUpaMuIBI

bubnunorexa LIOK
https://m.edso00.ru/235171b3

58

59

O0BEM nupamMubl

O06BEM TUpaMuIBI

bub6nmoreka [IOK
https://m.edsoo.ru/f47dfefd

bubnuoreka [{OK
https://m.edsoo0.ru/79¢10312

60

O0BEM nupamMuIbI

bubnunoreka LIOK
https://m.edsoo.ru/2faadc3f
®I": JI.C. Artanacsu, B.D.
byrty3os, C.b. Kagomiies
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeobpasosar. ['36
yupexaeHuil : 6a30Bblil U
npodui. ypoBHU. — M.:
[Ipoceemienue, 2024.
ynp. 226 ctp. 71

61

62

63

O0BEM npu3MBbI
O06BbEM pU3MBI

O0BEM npu3MBbI

bubmmoteka IIOK
https://m.edso0.ru/79853608

bubmuorexa [{OK
https://m.edso0.ru/1e053890

but6mmorexa [IOK
https://m.edso0.ru/482d3f51

64

KonrtponsHas pabora no Teme
"O06BEMBI MHOTOTPAaHHUKOB"

but6mmorekxa [IOK
https://m.edso00.ru/28a6573c
®I": JI.C. ATtanacsn, B.D.
Bbytysos, C.b. Kanomues
I'eomerpust. 10—



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c

[ToBTOpEeHmE, 0000IIEHNE

11 xnaccel : yueb. mis
obmeobpazosar. ['36
yupexaeHuil : 6a30BbIil U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024.
ymp. 332 ctp. 93

65 cHCTEMaTHU3alMs 3HAHUH. 1 bubmuorexa [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3allMsl 3HAHMIA.

Brrunciaenue pacCTosSHUM:
66 MEXIy z[ByM;IpTquaMI/I OT TOYKH 1 Bubmmorexa LOK
M ’ https://m.edsoo.ru/f7792ba9
710 TIPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TIPSIMBIMHU
HroroBas KOHTpOJIbHAs padorTa.
67 HpOMe)KyTO‘lHl:I))Ii/‘I FOI[OI:I;Oﬁ 1 bubmorexa LOK
https://m.edso0.ru/b9146bc0
KOHTPOJIb.
bu6nmorexa LIOK
https://m.edso0.ru/56765e8b
[ToBTOpenue, 06061IeHNE ®TI: JI.C. Aranacsy, B.®.
cucTeMaTu3alus 3HaHuH. byry3os, C.b. Kagomies
Beluucnenue yrios: Mexay I'eomerpus. 10—

68 CKPEUIHBAOIIUMHUCS MTPSIMBIMH, 1 11 knaccel : yue0. s
MEXy NMPSAMOUN U MIIOCKOCTHIO, obmeobpazosar. ['36
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY yapexieHu# : 6a30BbId U
IIOCKOCTSIMU npoduit. ypoBHH. — M.:

[Ipoceemienue, 2024.
yrp. 354 ctp. 98
OBLIEE KOJIMYECTBO YACOB I10 68

[MTPOT'PAMME



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTb
25 [IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' F€OMETPUYECKUX 3aJ1a4
23 OnepupoBaTh MOHATHSMHU: MAPAUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEH
-4 KrnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPAaHH JABYTPAHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajayCHas
Mepa JABYTpaHHOTO yria
5 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBI MHOTOTPAHHUK
-4 Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHUpaMuja, MpU3Ma,
' MPSAMOYTOJIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
28 Kiaccupukanuu  (BBIMYKIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpsSAMbIE M  HAKJIOHHBIE TMPU3MBI,
TapajuieJIeTUIIe b))
29 OmnepupoBath MOHATHSIMU: ceKymias MIJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSCHATh  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,
' HCIIONB3YSl METOJI CIIEI0B
211 Crpouth ceyeHUss MHOTOTPAaHHUKOB METOJIOM CJE/IOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:



BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO

INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IIPAMBIMH, MECKIY HpﬂMOfI Hn IINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beramcnate 00bEMBI W IUIONIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEKY IIOUIAAsIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliuX HECKOJbKO IIaroB PEIIEeHUs, €CIU YCJIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1avd

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpumeHsTh NOTyUYEHHBIEC 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh peasibHbIE
CUTyalluh M MPHUMEHATH HU3YyYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyJIMPOBAHHOMN pOoOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMH Ha SI3bIKE T€OMETPUHU, MCCIIEN0BATH
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXO0XKXIACHUEM I'COMETPHUICCKUX BEINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTh MIIOCKOCTEN: NapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuleIbHBIX
wiockocteil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPBl HAa IIOCKOCTH: TETPadp,

KyO, mapaieNenuIe]], MoOCTPOSHHE CeUCHHH

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpAMOM M IUIOCKOCTBIO,
JIBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUIypbl Ha MJIOCKOCTh. [lepneHAnKyIsspHOCTh MIIOCKOCTEH:
NPU3HAK  IEPIEHIUKYIAPHOCTH  ABYX  IIOCKOocTel.  Teopema o0  Tpéx

NEePIEHAUKYISIPAX

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipumsma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYTroiIbHBIA NapajuIeNIeINIe T
u ero csorcraa. [Iupamuaa: N-yrojgbHas nupamuia, 'paHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUJIbHAS U yCeU€HHas MUpamMHaa.

OJIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWibHAs NpU3Ma M IpaBWIbHAsg INHUpaMHIA,
IpaBUiIbHAS TPEYroyibHAs MUpaMUa U NpaBUIIbHBIA TeTpasap, KyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans
OOKOBOM ITOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
IOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHON MHpaMHIbl, TeOopeMa O IUIOIIAIn

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHu MCXKAY IuIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar [yl OIIMCaHUs PealbHbIX MPOLECCOB U SBJICHUIN U IIPU PELICHUN
3aa4, B TOM 4HCJIE W3 JPYTUX YYEOHBIX NPEAMETOB, YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOU3BOJILHOIO YHCJA, OCTATOK IO MOAYNI0, PAalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LEJbIX,
2 paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YyObIBaoIlas TreoOMeTpUYecKas [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEphl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C II1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; yMEHHE HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO s HCCIENOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaIN3a; MPUMEHATh TMPOU3BOAHYIO [UIS HAXOXACHUS HaWITydIlero

pelmiCHus B HNPUKIIAJHBIX, B TOM YHCJIIC COLIHAIIbBHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBIMOIHATH HPeoOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUYEHUS IPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUU 3a]ad U3 APYTHX YYeOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJICHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JHUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; yMEHHE U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
quarpammax, rpaukax, OTpaskarollyo CBOMCTBA peaslbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOAEHHMS C TMOMOIIbIO JHarpamm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BeJIMYUHBI, (YHKIUM paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbBHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeaeieHuil s
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCY>KICHUS IJIs PEeLLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

VYMeHue onepupoBarh IOHATUSAMH: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh  pa3Mepbl OOBEKTOB  OKPYXKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NUPAMUJBI, MPU3MBIL, KOHYcCa, IWIMHAPA, O00BEM KyOa,

NpAMOYT'OJILHOTO TMapaJuICICIiieaa, nupaMuabl, NPU3MbI, LHUIAHApPA,




KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYcCa U LWIUHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo ¢uryp mno
pa3jIMYHBIM MPU3HAKaM, BBIMIOJIHATH HEOOXOIUMbBIE JIOMOJHUTEIbHBIC

MIOCTPOCHUS
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YMeHue omnepupoBaTh HOHATHUSMH: JBUKCHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HUCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEMETOB M U3 PEalTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMIAAb MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3lOkKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEICHHUE, BEKTOPHOE IPOU3BEAECHUE, YIOJ MEKIY
BEKTOpPaMHU; YMEHUE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOL
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BHIYUCICHUS
11 Hatypanbnble u uensie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
19 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOHW cTremneHH. JlelicTBus ¢ apudmeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETCHH
15 CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm gucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIICHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie 1 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U TOTapu(PpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI




OyHKUIUHU U TpaduKu

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymum ¢yHkuumm.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HanOosblIero 1 HaMMEHbIIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS



7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Artanacss JI.C., byty3oB B.®., Kagomues C.b. u np. Maremaruka: anredpa u
Hayaja MaTeMaTU4YeCKOro aHaju3a, reometpus. ['eometpus (0a30BbIi U

yriIyOieHHbIN ypoBeHb). 10-11 kimaccrl. - M., [IpocBemenue, 2024

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

['eomerpusi. COOpHUK MpUMEpHBIX padouux nporpamm. 10—11 knaccer: yueo.
nocobue it 0011e00pa30BaTeNIbHBIX OpraHU3alii: 0a30BbIi U yIriyOJIeHHBIN
ypoBHH / cocT. T. A. Bypmuctpoa. — M.: [IpocBemenue, 2020.

Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap. Maremartuka: airedpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reometpus. ['eomerpus (6a30Bblil 1

yriryosieHHbId ypoBeHb). 10-11 knaccel. - M., [IpocBemenue, 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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www.math.ru

Cailt MOCKOBCKOTO 1IEHTpa HEMPEPHIBHOIO MAaTEMAaTUUECKOTO 00pa3oBaHuUsl. -
www.mccme.ru
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYaroIUXCs MpH
U3YYEHUU TEOMETpUU uepe3 o0ecrneyeHue BO3MOXKHOCTH MpUOOpETEeHus u
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NpPeACTABICHU O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHUpPE MHOIOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJEH;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB U aJITOPUTMOB
pelmeHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (UTYP Ha IJIOCKOCTh, BBIIOJHATh U300pakeHUs puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHMKOB PAa3jJU4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKHUX OTHOIICHUWA U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPHOPETUPOBATH HH(OPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIE MOHSTUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

UMETh MPEJCTAaBICHUs 00 OCHOBHBIX d3Tamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
n/n NMPOrpaMmblI Bcero Koutpoabibie  Ipaxireckie o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 Brenetiite & cTepeoMeTpHIo 23 1 E?fs?ﬁr?wfgsigr(alll(\l9WSBlM6E
5 B3anmHOE pacnoyioKeHue NpsMbIX B 5 1 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo0.ru/M1C9A4D4D
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/U8Z814V3R
4 IleprieHAMKYIIAPHOCTD NPSAMBIX U o5 bubnuorexa [JOK
IIJIOCKOCTEH B MIPOCTPAHCTBE https://m.edso0.ru/L500L9DOR
> YIB! H PACCTORHIA 16 . Efffﬁﬁfgigﬁ/ieuxxgsas
0 Muororpasriin ! . Eﬁsﬁ?ﬁgggg 8/If<4|5\/4mp
7 Bexropunmpoctparicrne 12 im0 HPSB1TI0
3 [ToBTOpenue, 06001IeHUE U 5 9 bu6mmoreka [JOK
crucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/J7Z9U1K8F
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB Ilinanupyembl
No i JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue neprox/DaxT o0pa3oBaTe/bHbIE
padoThI padoTbl WdecKast 1aTa pecypchl
OcHoBHbIE NpaBUIa 1 yeTBepTH
M300paKeHHs Ha PUCYHKE
IJIOCKOCTH, ITapaJlIEIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka
bubmmoteka IIOK
https://m.edsoo.ru/aecc77cd
IToHsATHS cTEepeOMETpUHN: TOUKA, @I": JI.C. Atanacsu, B.®.
npsiMasi, II0CKOCTb, byty3os, C.b. Kanomues
npocTpancTBO. OCHOBHBIE I'eomerpus. 10—
IpaBuJia U300paKeHMsI Ha 1 11 knaccsl : yueb. s
PUCYHKE IIJIOCKOCTH, obmeobpasonar. ['36
MapajuIeIbHBIX MPSIMBIX yupexaeHuil : 6a30Bblil U
(OTpE3KOB), CepeIMHBI OTPE3Ka npodui. ypoBHU. — M.:
[Tpocsemienune, 2024. ymp.
14 ctp. 8
[TonsTus: nepecekaronecs
IIJIOCKOCTH, IIEpECEKarouecs 1 bu6muoreka [JOK
npsiMasi ¥ IJIOCKOCTb; https://m.edsoo.ru/2d8a9c99
MOJIYIIPOCTPAHCTBO
_ bubnunorexa LIOK
[TonsiTHs: Mepecekaronuecs 1

https://m.edsoo.ru/db685e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

IUIOCKOCTH, II€PECEKAIOIINECS
npsiMasi ¥ MI0CKOCTh;
HOJIyIPOCTPAHCTBO

MHororpanHuKH, H300paKeHHe
MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

®I": JI.C. AranacsH, B.D.
byry3os, C.b. Kagomiie
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeodpasosar. ['36
YUpEKIACHUH : 0a30BBIN U
npodui. ypoBHu. — M.:
[Ipoceemenue, 2024. ymp.
19 ctp. 13

MHororpaHHuKH, U300pakeHue
MPOCTEUIITINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBEI CTCPCOMCTPHHA U
MEPBLIC CICACTBUA U3 HUX

AxcuoMel CTCPCOMCTPHUH U
MEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
HEpBbIE CIEACTBUS U3 HUX.
Cnioco0bI 3a/1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NpsSIMBIX U
mwiockocteil. CtaproBas
AHATHOCTHKA

10

N3o0pakenne ceueHui
MUPaMHUJIBL, KyOa U IPU3MBIL,
KOTOPBIE TIPOXOJISIT Yepe3 ux
pEbpa. N3o0pakeHue
MepPECEUCHHS TTOTYICHHBIX
IJI0CKOCTeN. PackpalunBanue

®I": JI.C. ATtanacsH, B.D.
Bbytysos, C.b. Kanomues
I'eomerpus. 10—

11 xmacchr : yue0. s
obmeobpazonar. ['36
yapex1eHu# : 6a30BbI U




MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[BETaMU

npoduit. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
20 ctp. 13

11

12

N3o0paxkenue ceueHmit
ApaMUIbl, KyOa U IPU3MBI,
KOTOPBIE TTPOXOJIAT Yepe3 uX
pe€opa. N3o0pakeHue
MePEeCeYCHUS TTOTYYCHHBIX
IJI0cKocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
LIBETAMU

N300pakeHue ceueHuit
UPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBbIE IMTPOXOAST Yepe3 X
pé€bpa. M3obpakenue
nepeceyeHust MoJIy4YeHHbIX
mockocrel. PackpammuBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
OBE€TaMH

13

H3o0paxeHne cedeHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MPOXOAST Yepe3 X
pé6pa. N3obpaxenue
nepeceyeHust MoJIyuYeHHbIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUYCHUH Pa3HbIMU
oBEeTaMn

®I": JI.C. Artanacsu, B.D.
byry3os, C.b. Kagomies
I'eomerpust. 10—

11 xmacchl : yueO. mis
obmeobpazosar. ['36
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemenue, 2024. ymp.
24 cTp. 14

14

Merton cnenoB Ay MOCTPOEHUS
CEYECHUU

15

Merton cnenoB sl TOCTPOEHUS
ceuyennii. CBoiicTBa
MIEPECEUCHU M NPSIMBIX U




IJIOCKOCTEN

16

17

18

19

Mertoa cienoB Asist MOCTPOCHUS
ceuennii. CBoiicTBa
[IEPECCUCHUH IPSIMBIX U
IUIOCKOCTEH

[TocTpoenue ceueHuii B
nupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
IaroB MOCTPOCHUS

[TocTpoeHue ceyeHuii B
nupamue, Kyoe mo Tpém
To4ykaM Ha péopax. Coznanue
BBIHOCHBIX qepTemeI‘/'I H 3a11ucChb
IIArOB TIOCTPOCHUSI

IToctpoenue ceuenuii B
nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTEXKeH 1 3amuch
I1arOB MTOCTPOCHHSI

@I: JI.C. Artanacsan, B.D.
Bbytysos, C.b. Kanomuen
I'eomerpus. 10—

11 xnaccel : yueb. mis
obmeobpazosar. ['36
yupexJieHuH : 0a30BbIN U
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
32 ctp. 14

20

IToctpoenue ceuenuii B
nupamue, Kyoe 1no Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEePTEXEH 1 3aIuch
1arOB TOCTPOCHHUSI

21

IToBTOpEHME MIIAHUMETPUN:
Teopema 0 IpoONOpPIMOHATIBHBIX
otpeskax. [lomooue
TPEYroJIbHUKOB




22

[IoBTOpEHME IUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUHU

®I": JI.C. Aranacsan, B.D.
byry3os, C.b. Kagomiies
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeodpasosar. ['36
YUpeKIACHUH : 0a30BBIN U
npoduit. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
42 ctp. 20

23

24

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs npsiMeie.
[Ipu3Haky ckpemuBaromuxcs
npsimbIx. [lapamnensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

26

27

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSAMOM
NapaJyIeIbHON TaHHOM IPSIMOH,
IPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha
JlaHHOM mpsimMoi. JlemMma o
NepecedeHNH NMapaliesIbHbIX
IPSIMBIX INIOCKOCTBIO

[TapamienbHOCTB TpEX MPSMBIX.
Teopema o Tpéx mapauenbHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

[TapamnensHoe
npoektupoBaHue. OCHOBHBIE
CBOWCTBA MapauIeIbHOTO
npoekTupoBanus. 3o0paxenue

2 yeTBepTh

®I": JI.C. Artanacsan, B.D.
byry3os, C.b. Kagomiies
I'eomerpus. 10—

11 xnaccel : yueb. mist




pa3HbIX GUTyp B MapauienbHOR
HPOEKIUH

obmeodpasosar. ['36
YUpEKIACHUH : Oa30BBIN U
npoduit. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
50 ctp. 23

28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMH.
Yrois Mexay NpsMbIMU

29

30

31

3amayu Ha JOKa3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
paCHOHO)I(CHI/ICM Hp?[MI:IX B
IIPOCTPAHCTBE

[TonsiTHst: MapalaeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnax
[IapaJUIEIbHOCTH IPSIMOU U
miockoctH. CBOMCTBa
MapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MTAPAUIEITBHOCTHIO
MPSIMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE

®I": JI.C. ArtanacsH, B.D.
byry3os, C.b. Kagomies
I'eomerpus. 10—

11 xmaccel : yuel. mis
obmeobpazonar. ['36
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemenue, 2024. ymp.
56 ctp. 23

32

ITocTpoeHue ceuenus,
IIPOXOJAIIETO YEPE3 TaHHYIO
HNPSMYIO Ha YepTEXKE U

[apaJyIeJIbHOTO APYTON IPSIMOA.

Pacuér oTHOILIEHU T




33

[TapannensHas npoekuus,
MIPUMEHEHHUE TSl TOCTPOCHHS
ceueHui kyoa u
napasienenunena. CBolcTa
napajuviejenunea u mpu3Msl

34

[TapannenpHbIE MITOCKOCTH.
[Tpu3naky napamieabHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAICKALY0 JaHHOU
IUIOCKOCTH U CJIEJACTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
NPSMBIX TIEPECEUCHUS TTPU
HepeceyeHn  JIByX
HapauIeIbHBIX IIOCKOCTEH
TpeThen

®I": JI.C. Artanacsu, B.D.
byty3os, C.b. Kagomiies
I'eomerpus. 10—

11 xnaccer : yueb. mis
obmeobpasosar. ['36
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipoceemenue, 2024. ymp.
63 cTp. 24

37

38

CaolicTBa napamieabHbIX
MJIOCKOCTEH: 00 OTpe3Kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU;
0 MEePECEeYEHUN MPSAMOM C IBYyMs
NapauIeIbHBIMU MIJIOCKOCTSIMU

[ToBTOpeHue: TeopeMa
[Tugaropa Ha MIO0CKOCTU

39

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA




CgoiicTBa ky0a u

40 MPSIMOYTOJIBHOTO
napajuiejenunesia
®I": JI.C. AranacsH, B.D.
byry3os, C.b. Kagomiie
I'eomerpus. 10—
Brruucienue 1juH OTPE3KOB B 11 xnaccer : yueb. mis
41 Ky0Oe U IpsIMOYTOJIbHOM oOuieobpasosar. 1'36
napaesenumnene yupexaeHuil : 6a30Bblil U
npodui. ypoBHu. — M.:
[Ipoceemenue, 2024. ymp.
138 c1p. 47
[IepnieHIUKYIAPHOCTH NPAMOU U
42 wiockocty. [IpusHak }
NEePIEHANKYISIPHOCTH IPSIMOH U
IUIOCKOCTH
[TepnieHAMKYISAPHOCTD NPSMOM U
43 mockocTy. [Ipru3nak §
HNEepHEHIUKYJISIPHOCTH MPSIMOM 1
IJIOCKOCTH
Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM,
44 pOXOJALIeH Yepe3 TOUKyY
IIPOCTPAHCTBA U
HEepIEHIUKYIIPHON K
IJIOCKOCTH
®I": JI.C. ATtanacsn, B.D.
Bbytysos, C.b. Kanomues
[TnockocTu 1 I'eomerpus. 10—
45 NEPIEHIUKYIISIPHBIE UM IIPSIMbIE 11 knaccsl : yueb. 1is

B MHOI'OrpaHHUKax

obmeobpazonar. ['36
yapexieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:




46

47

48

49

50

IIimockoctu u
NEePHEHANKYIISIPHBIC UM IIPSIMbIE
B MHOTOTpaHHUKaX

[leprienquKyIsip ¥ HAKJIOHHASI.
IToctpoenne nepneHauKyJsipa
U3 TOYKH Ha MPSIMYIO

[leprieHquKyIsip ¥ HAKJIOHHASI.
ITocTpoenne nepneHauKyJspa
U3 TOYKH Ha MPSIMYIO

Teopema o Tpéx
nepneHauKyspax (mpsmas u
obOparHas)

Teopema o Tpéx
NeprneHuKyspax (mpsmas u
oOpatHasi)

3 4yeTBepTh

[Ipocsemienue, 2014. ymp.
140 ctp. 47

®I": JI.C. Artanacsu, B.D.
byty3os, C.b. Kagomiies
I'eomerpus. 10—

11 xmacchl : yueO. mis
obmeobpasosar. ['36
yapexJieHu# : 6a30BbIi U
npodui. ypoBHU. — M.:
[Ipocsemienue, 2014. ymp.
144 ctp. 47

o1

52

53

Yron mexny
CKPEIIMBAOIINUMUCS IPSIMBIMU
ITouck nepneHauKyIIpHBIX
IPSIMBIX C TOMOIIBIO
NEPIEHIUKYIISPHBIX TIOCKOCTEN
OproroHnansHOe
IIPOEKTUPOBAHHE

54

[Toctpoenue ceuenunit kyoa,
IIPU3MBI, IPABUIIBHOM
nmupaMuJbl C TIOMOIIBIO




OPTOrOHAJILHON IIPOEKIIUU

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUIIEHON

®I": JI.C. AranacsH, B.D.
byry3os, C.b. Kagomiie
I'eomerpus. 10—

11 xnaccer : yueb. mis

95 obmeodpasosar. ['36
NUPaMHU/IbI C TOMOIIBIO - .
OPTOTOHAJILHOW MPOEKIUU YHAPCHACIIHL - 6a3OBBH/_I 1
npodut. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
271 ctp. 84

CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO TJIOCKOCTH.

[ImockocTu cummerpuil B

MHOTOTpaHHHUKAaX

[Tpu3Hak neprneHIuKyJISpHOCTH

57 MPSAMOM U TNIOCKOCTH KakK
CJIEICTBUE CUMMETPUU
[TpaBUIbHBIE MHOTOTPAHHUKH.

58 Pacuér paccrosiHuil OT TOUKH 10
IJIOCKOCTH

®I": JI.C. Artanacsu, B.D.

byry3os, C.b. Kagomies

I'eomerpust. 10—
ITpaBrIIBHBIE MHOTOIPAHHUKH. 11 knaccsl : yueb. s

59 Pacuér paccTosiHUil OT TOUKH 10 obmeobpasonar. ['36

IJIOCKOCTH yupexaeHuil : 6a30Bblil U
npodui. ypoBHu. — M.:
[Ipoceemenue, 2024. ymp.
273 ctp. 84
CrniocoObI 0nyCcTUTh
60 NEepIEHIUKYIAPBl: CAMMETpPHUS,

CIBHUT TOYKH MO MapaJlIeIbHON
PSAMON




CuBur no HenapauieabHON

61 MPSMO, U3MEHEHUE PACCTOSTHUI
KonTponbnas pabota
"B3aumHoe pacnoioxkeHue
6 HPSIMBIX U HJ'IOHCKOCTGI‘/'I B
npocTpaHcTse".
IIpomeskyTOUHBIH
MOJIYTO/I0BOM KOHTPO.JIb.
®I": JI.C. Artanacsu, B.D.
byrty3os, C.b. Kagomiies
[ToBTOpEHUE: yroa Mexay I'eomerpus. 10—
NPSMBIMH Ha TUIOCKOCTH, 11 xnaccer : yueb. mis
63 TPUTOHOMETPHS B oOmieobpasosar. 1'36
MIPOU3BOJIHLHOM TPEYTOJIbHHUKE, yupexJieHu# : 6a30BbIi U
TeopeMa KOCMHYCOB npoduit. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
146 ctp. 48
[ToBTOpEHME: Yyroyi MexIy
64 CKPELIMBAIOIIMMUCS MPSIMBIMH B
MIPOCTPAHCTBE
['eomeTpuyeckue METOABI
65 BBIYHCIICHHS YTJIa MEXK]TY
IPsIMBIMUA B MHOTOTPAaHHHKAX
JIByrpansslii yroia. CBOHCTBO
66 JMHEWHBIX YTIIOB JIBYTPaHHOTO
yria
®I": JI.C. Artanacsan, B.D.
byry3os, C.b. Kagomiie
[lepneHauKyIsIpHBIE TIOCKOCTH. I'eomerpus. 10—
67 CBoJicTBa B3aUMHO 11 xnaccer : yueb. mist

NEPNCHAUKYIISIPHBIX MJIOCKOCTEH

obmeobpasosar. 1'36
YUpexKICHUH : 6a30BbIN U
npodun. ypoBHU. — M.:




68

69

70

[Tpu3Hak neprneHAnKyIIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
nepeceyeHus IByX IIOCKOCTeH
NEPIEHAUKYISIPHBIX TPEThEU
IUIOCKOCTH

[IpsamoyronbHbIH
napajuiejenumnes; Kyo;
U3MEpEHHs], CBOMCTBA
MPSIMOYTOJILHOTO
napasuiesienumneia

Teopema o AuaroHayu
HPSIMOYTOJIBHOTO
napasuliesienuIie/ia u cle/ICTBUe
U3 Hee

[Ipoceemenue, 2024. ymp.
166 cTp. 57

71

72

Crepeomerpuueckue u
MMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIOJIOKEHUEM
MMPAMBIX U IJIIOCKOCTHU

[ToBTOpEHME: CKPELIUBAIOLINECS
npsIMble, MTapajiebHbIe
IUIOCKOCTH B CTAH/IaPTHBIX
MHOTOTpaHHHKaX

®I": JI.C. Artanacsu, B.D.
byry3os, C.b. Kagomies
I'eomerpus. 10—

11 xnaccer : yueb. mist
obmeobpasosar. ['36
yupexJieHuH : 0a30BbIN U
npodun. ypoBHU. — M.:
[Ipoceemenue, 2024. ymp.
171 ctp. 57

73

[Tapa mapannenbHbIX
IUIOCKOCTEM Ha
CKPEIIMBAIOIINXCS TPSMBIX,
paCCTOSTHUE MEXTY




CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IMPOCTBIX CUTYyallUAgX

PaccTosHnE OT TOUKH a0

74 IJIOCKOCTH, PaCCTOSTHUE OT
PSIMOM J0 TJIOCKOCTH
®I: JI.C. Atanacsan, B.D.
Bbytysos, C.b. Kanomues
. I'eomerpust. 10—
Brruucnenue paccrosHuM
11 xnaccer : yueb. mis
75 MEHULY CKPCILHMBAOTIMMHCA obmeobpazosar. ['36
HPSMBIMH C TIOMOIIBIO 9 .
M yupexJieHu# : 0a30BbIN U
NEPIEeHIUKYISPHOM MJI0OCKOCTH i
npodui. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
184 ctp. 59
Tpéxrpannslii yrod,
HEPaBEHCTBA JJISl TPEXTPAHHBIX
76 yraoB. Teopema [ludaropa,
TEOpPEMbI KOCHHYCOB M CHHYCOB
JUIs TPEXTPAHHOTO yIiia
DneMeHTHI chepuyecKoit
77 TEOMETPHH: T€0IE3UUECKUE
JUHUU Ha 3emiie
78 KonTponbnas padora "Yrisl u
paccrosiHus"
®I": JI.C. Artanacsan, B.D.
byty3os, C.b. Kanomien
I'eomerpus. 10—
CucreMarusanys 3HaHHN 11 xnaccer : yueb. mist
79 "MHOrorpaHHuK U ero obmeobpasosar. 136

3J1eMEHTHI"

yupexJieHu# : 6a30BbId U
npoduil. ypoBHH. — M.:
[Ipocemenue, 2024. ymp.
218 ctp. 70




IInpamua. Buas! nupamun.

80 4 yeTBEpTH
[TpaBunbpHas nupamMuIa
81 [Tpusma. [Ipsamast u HakIOHHAsA
npusmsbl. [IpaBuibHas npusma
[Ipssmoit napainenenunen,
82 MIPSIMOYTOJIBHBIN
napajuiesienunes, Kyo
®I": JI.C. AranacsH, B.D.
byrty3os, C.b. Kagomiies
I'eomerpus. 10—
Brinykiibie MHOrOrpaHHUKH 11 xnaccrr : yueb. ans
83 . ' obmieobpasosar. 1'36
Teopema Ditnepa . .
YUpEKIACHUH : 0A30BBIN U
npoduit. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
226 cTp. 71
Brimykiibie MHOTOTpaHHHKHU.
84 Teopema Ditnepa. [IpaBunbHbIe
U TIOTYTIPaBUJIbHbBIE
MHOTOTPaHHUKHU
KonTtponbHas padbora
85 " "
MHororpanHuku
86 [TonsiTHE BEKTOpa Ha MIOCKOCTH
U B IIPOCTPAHCTBE
®I": JI.C. Artanacsu, B.D.
byry3os, C.b. Kagomies
I'eomerpus. 10—
11 xmacchr : yueO. s
87 CyMMa BEKTOpOB oOmieobpasosar. I'36

yupexaeHuit : 6a30Bblil U
npodui. ypoBHU. — M.:
[Ipoceemenue, 2024. ymp.
332 ctp. 93




88

Pa3zHoCcTh BEKTOPOB

89 [IpaBwuiio mapamenenuneaa
90 YMHOKEHHE BEKTOpa Ha YUCIIO
Paznoxxenne Bektopa o 6aszucy
91 TPEX BEKTOPOB, HE JISKAIINUX B
OJHOM MJIOCKOCTH
®I": JI.C. AranacsH, B.D.
byry3os, C.b. Kagomiie
I'eomerpus. 10—
11 xnaccer : yueb. mis
92 CkansipHO€ MPOU3BEIECHNE oOuieobpasosar. 1'36
YUpEKIACHUH : 0a30BBIN U
npodut. ypoBHH. — M.:
[Ipoceemenue, 2024. ymp.
355 crp. 98
93 Brruncnenue yria Mmexmy
BEKTOPAMH B ITPOCTPAHCTBE
94 IIpocreiimme 3amayu ¢
BEKTOpaMHU
05 [Ipocreitmue 3anauu ¢
BEKTOPAMH
9% IIpocreiimme 3amayu ¢
BEKTOpaMHU
®I": JI.C. Artanacsan, B.D.
byty3os, C.b. Kanomuen
I'eomerpus. 10—
TpocTeiime 3aaun ¢ 11 xnaccer : yueb. mist
97 obmeobpasosar. 1'36

BEKTOpPaMH

yupexJieHu# : 6a30BbId U
npoduil. ypoBHH. — M.:
[Ipocemenue, 2024. ymp.
367 ctp. 99




O00011eHUE U CUCTEMATU3ALMS

98 . 1
3HAHWH

99 O606IEIGHI/IG U CUCTEMATU3aLMs 1
3HAHUI
Wrorosas KOHTpoOJIbHAS paboTa.

100 IIpomMe:kyTOYHBII I010BOI 1
KOHTPOJIb.

101 HroroBast KOHTpoOJIbHAs paboTa 1

102 O606I£IGHI/I€ ¥ CHCTEMAaTH3aIUS 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU pELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTh B3aUMHOE DPACIOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroj, TpaHU JBYI'PAHHOIO YIJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroj JBYTPAHHOTO yTJia, TpagaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MNOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBITYKIBIN
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, TPABUIIbHBIII MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (MHMpamMuAa, MPU3MA,
' PSIMOYTOJIbHBIN Mapaienenumne, Ky0)
KnaccupunupoBare ~ MHOTOTpaHHUMKH,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJaccu(uKanuy (BBITYKIIbIE ¥ HEBBITYKJIblE MHOTOTPDAaHHHUKH, TIPAaBUJIbHbIC
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJIeIEIUIIE IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3YS
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXoOXKJAEHUWE T'€OMETPHUYECKUX BEJIMYMH MO oOpasiam
WIM alNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJjad Ha  BBIYUCIICHHE
pPacCTOSTHUN MEXIy IBYMsI TOYKAMH, OT TOYKH O TPSMOW, OT TOUYKHIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
713 WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU

PEHICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJTIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMHU, MCEXIY prIMOfI U IINIOCKOCTHIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

7.15

Bbruuciate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
nupamMpzia) ¢ MpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU OAOOHBIX MHOTOI'PaHHUKOB

OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YyepTekKax U pUCyHKax

7.17

[IpumensTe reomerpudeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
3a/1a4, MPEIIIONAralIuX HECKOIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NpUMEHEHHS 33J]aHbl B IBHOH (popme

7.18

7.19

[IpumensTh mpocTeillive MporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1au

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCIIO3HABATDH IIPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallM¥ U IPUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCKu cHOPMYITUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEATbHBIE
CUTyallUd Ha S3bIKE T'€OMETPHUM, HMCCIEAOBATH IOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemats  IMPAaKTUYECKWE  3aJadd,  CBS3aHHbIE C  HAXOXKICHHUEM
FeOMETPUYECKUX BEIUYUH
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IIpoBepsieMblii 3JieMeHT coepKAHUA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3anMHOe pacronoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, NapaJlIesIbHbIE
M CKpewuBarouecss npsmble. [lapamienpHOCTP MHpPsAMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBE: NapajUiebHblE NpPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [lapamienbHOCTh IUIOCKOCTEH:
napajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
POCTPAaHCTBEHHBIE (QUTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenune],
MIOCTPOEHUE CEYEHU I

7.3

7.4

IlepneHauKyIsIpHOCTE MNpPSAMOM M INIOCKOCTH: IEPHEHIUKYJSPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE NApAJIEIbHBIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYISIPHOCTH NPAMON M IJIOCKOCTH, TEOPEMA O IPSIMOU NEPHEHIUKYIISPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yTOJI, JINHEHHBIA YroJl IByTpaHHOro yria. [lepnesaukyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, MPOEKLus (GUrypsl Ha
IJIOCKOCTb. [IepreHIuKyIApHOCTD IIOCKOCTEN: IMPU3HAK IMEPIEHIUKYIAPHOCTH IBYX
mockocTei. Teopema 0 TpEX MeprneHUKyIsIpax

IlonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIIIYKJIBIE MHOTOIPDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Ipu3Mel. [lapamienenumnesn, NpsAMOyTroibHbIM Napajuienenunes u
ero csorcrBa. [Iupamuma: N-yrosbHas nupamMuaa, IPaHU U OCHOBAHHUE IHPAMUJBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIPHOTO MHOIOTPAHHMKA, IIpaBUJIbHAs IpuU3Ma M IMpPaBWIbHAS NUpamMuia,
IpaBWJIbHAs TPEYTOJIbHAS MUPAMUJIa U MPAaBHIbHBIN TeTpasap, kyO. IIpeacrasnenue o
IIPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOACKa’aAp M ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIeMEHTBl ~ CUMMETPUM B  NHUPAMMJAAX, HNapajuienenunenax,  MpPaBHIbHBIX
MHOTOIPAHHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [11011a715 G0KOBOM MOBEPXHOCTH H




IIOBEPXHOCTU MPABWIBHONM IMUPAMMIABI, T€OpEMa O IUIOIIAJNA YCEUYEHHOM INHUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHHEe (GOpPMYJIMpPOBATH W OINEPUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCIHICHHUH 3a41a4, OUCHHUBATDb
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJICHUU U IIpu pClICHUU 3aaa4, B TOM
YHCIIC U3 IPYTUX yUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33a1aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOJIb30BaTh rpadbl mpu
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YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypalbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcCIa, CHUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 001N
JIenuTenh W HauMEHblee oOlmiee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHUpPOBaTH  MOHSATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPECCHsi, TeOoMeTpUYecKast

nporpeccus, OCCKOHEUHO yGLIBaIOIJ_IaH TCOMETPUUCCKAasA MPOIrpeCCus,




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMATHYCCKUX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue onepupoBarh HOHATHAMM: (DyHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCIATh  NPOMU3BOJAHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HAaXOJIUTh NPOU3BOAHBIE D3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UId HCCIEIOBaHUA (DYHKIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI'O MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXIY BEIWYHHAMU;
UCIIONIB30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUMH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTU yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB;, YMEHHE MOJIEINPOBATh
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOpMalLMIo, MPEACTABICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U ABJICHUM; NPEACTaBIATh
uHpoOpMaIMI0O C TOMOIIBID TabJMIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyeCcKu HCCIeA0BATh COBMECTHbIE
HaOJII0IEHNUS C MOMOIIIBIO JIarpaMM pacCerBaHUs U JIMHEHHOU perpeccun
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM l“pa(l)I/I‘-IeCKI/IX METOHOB;, IMPUMCHATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPUPOAHBIX U OOINECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
NEPIEHAUKYISIPHOCTD IPSAMBIX M IUIOCKOCTEM, yTOJ MEXKIy HPSIMBIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTypbl, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPA, O0bEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYCa; YMCHHC CTPOUTbL CCUYCHHC
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMs, TMOA00HBIE (UTYPBI, yMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3Y4YCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapaJUIeNICIIUIeia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIOoJI MCKIAY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/ia4 JpYyTux y‘~I€6HI)IX npeamMcEToB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3ala4r; IOHUMAaHHC
SHAYUMOCTH MATCMAaTHUKH B HU3YYCHHUU TPHUPOAHBIX H O6HIGCTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BIYKCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJibHOU cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapu(MbI

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie 1 IPOOHO-pAlIMOHANBHBIE YPAaBHEHHS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuIecKe HEpaBEHCTBA

2.8 TpuronomeTprudeckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKh

3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkumu. B3aunmuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIusi C HAaTypajJbHBIM U LeENbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Toukum paspeiBa. Acumntotel rpadukoB (yHkmuii. CBolicTBa  (QyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHosxecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucaresbHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 T'eomerpust
7.1 durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3YyJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHbBIE cozeprKaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA

11 KIIACC

Tesia Bpalenus

[nmmHapuyeckas ITIOBEPXHOCTB, oOpazyromue LHUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrwImas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHME U BepliliMHA, 00Opasyronias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTU. Pa3BépTka IMIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalleHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MIIMHJApPA,
koHyca. O0BEM 1mapa u maomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUiebHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBwino mapamnenenunena. Pemrenuwe 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPaBUJI JEUCTBUUA C BeKTopamu. IlIpsAmoyronpHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamu. CKaISIpHOE MNPOU3BEICHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yd4eOHOTOo TMpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

OnepupoBaTh NOHATHUAMM: IWJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolye
HWIMHAPUYECKON  TMOBEPXHOCTH;  LWIMHIAP;  KOHUYECKAss  MOBEPXHOCTb,
oOpa3yrolre KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprieckasi mOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBSACHITH CITOCOOBI TTOJTYYEHHUS TEJI BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacroioKeHne chephl U MIIOCKOCTH.

OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CJI0M, OCHOBAHUWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CIOS;
IaPOBOU CEKTOP.

Beraucnare  o0bEMBI M IUIOHMIAAM  ITOBEPXHOCTEH Tel  BpallleHWHs,
TEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHSITUSIMU: MHOTOTPaHHUK, BIIMCAaHHBIM B cdepy U
OMMCaHHBIK OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpalICHUS.

BeIaucnaTh COOTHOIIGHHUST MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMHu
ITOJIOOHBIX TEI.

N3o0paxkath u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrIMOHATH (BBIHOCHBIC) TIJIOCKHUE YEPTEKHU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX
buryp: BuJ cBepxy, COOKY, CHU3Yy; CTPOUTH CCUCHHS TeJI BpaIllCHUS.

W3BnekaTh, MHTEPNPETHUPOBATH U MpeoOpa3oBbIBaTH HWHMPOpMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE EUCTBUSL CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSCHIThH, KAKHMU CBOMCTBAaMH OHM 00J1a/1al0T.

[IpuMeEHSTH NpaBUIIO Napasuieenuneaa.

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOpPAaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.



Haxoants cyMMy BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[lpumensTh TeoMeTpuyeckue QaxKThl I PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilue reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIA.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKHX OTHOIICHUH U
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiIH alropuTMaM, MPUMEHSS
W3BECTHBIC METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[TpumeHsaTh mpoCTEHIIME NPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPHUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd W TPUMEHATh M3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHMUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 T 12
©14 Bpatem https://m.edso0o.ru/1c209e37
" bubnuorexa [JOK
2 1
O0nemsr Ten > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpeHme, 06001IEHNE, 7 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
e Kosun4vecTBO 4acoB Ilinanupyembl
B il mepuon / DJIeKTPOHHbBbIE U (PPOBLIE

n/ Tema ypoka Beer Koutpoububl IipaxTadeckn dakTyeckasn oOpa3oBaTejibHbIe pecypchl

n ] e padoTnl e padoTnl 1ara
Cdepa u map:
LEHTp, paauyc, bu6nuoreka [IOK
JAMaMeTp; IUIOIIA/Ib 1 1 yeTBepTH https://m.edso0.ru/0341bc2b
MTOBEPXHOCTH
cdepbl
Bzanmuoe bu6mmoteka [IOK
PacIIoIOKEHHE https://m.edsoo.ru/bed12a43
cdepsl u ®I': Atanacsu JI.C., byry3os B.®.,
IIJIOCKOCTH; Kanomues C.b. u ap. Maremaruka:
KacaTeJIbHas 1 1 anreOpa ¥ Havajga MaTEMaTHYECKOTO
MIJIOCKOCTh K aHaym3a, reomeTpus. [ eomeTpus
cdepe; miomaab (0a30BbIi M yrayOsieHHBIH yYpoBeHb). 10-
cthepsl. BBoaubIi 11 kmaccel. - M., IIpocsemenne, 2017,
KOHTPOJIb Ne580, ctp.151
N3006pakenue
cdepsl, mapa Ha 1 bubmuorexa [JOK
TUTOCKOCTH. https://m.edsoo.ru/bc15f7{2
Ceuenus mapa
[ apuyecKas bubnmnorexka HOK
HOBEPXHOCTD https://m.edso00.ru/6054b8c1
o 6pa3yfom1/1e’ @®I': Aranacsu JI.C., byry3oB B.®.,

JUTHHIPHTECKOH 1 Kanomues C.b. u ap. Maremaruka:
ﬁmae XI—II)OCTI/I och anre0pa v Havajga MaTEMaTHIECKOTO
p e aHanu3a, reometpus. ['eomeTpus

HHTHHAPHHACCION (6a30BbIil 1 yriyOnaeHHbIH YpoBeHb). 10-
MTOBEPXHOCTH

11 knaccel. - M., [IpocBenienue, 2017,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

Ne539, ctp.134

unusap:
OCHOBaHUS U
OokoBast
MTOBEPXHOCTH,
oOpa3yromas u
OCh; TUIOIIA/b
OOKOBOI1 U MOJHOMN

bu6nmoreka [IOK
https://m.edso0.ru/188f6216

MTOBEPXHOCTHU

Ejﬁgg;ﬁ:iﬁe bubmuorexa [JOK

TOCKOCTIL https://m.edso00.ru/016e25eb

Paspéprxa @I': Aranacsn JI.C., byry3os B.®.,
Kanomues C.b. u ap. Maremaruka:

glgglg:ﬁga. anrebpa ¥ Hayana MaTeMaTH4eCKOTro
aHanu3a, reomerpus. ['eomerpus

](ﬁf:;iiibm (6a30BbIil 1 yrimyOaeHHbINH YpoBeHb). 10-

s 11 kmaccel. - M., IIpocsemenne, 2017,

napajyuienbHON Uiu NoS41, crp.134

MIEePICHIUKYIISIPHO

1 OCH IIWJIMH]IPA)

Konnueckas

MTOBEPXHOCTb,

oOpazyrorue

KOHMYECKOU bubmuoteka [JOK

MOBEPXHOCTH, OCh https://m.edsoo.ru/c94ba09b

Y BEpIIMHA

KOHUYECKOU

MTOBEPXHOCTH

Konyc: ocHoBanue
U BEpIINHA,
oOpa3yromas u
OCh; TUTOIAIb

bu6nuoreka [IOK
https://m.edsoo.ru/897dd3b2

®OI': Aranacsn JI.C., Byry3oB B.®.,
Kanomues C.b. u ap. Maremaruka:



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

OOKOBOM Y MOJIHOM
[TOBEPXHOCTH

anreOpa U Hayajia MaTeMaTHYECKOTO
aHaiu3za, reometpus. ['eomerpus
(6a30BBIi U yrayOsieHHBIH ypoBeHb). 10-
11 knaccel. - M., [IpocBemenue, 2017,
Ne572, ctp.140

10

11

12

VY ceu€HHbIN KOHYC:
oOpasyromue u
BBICOTA;
OCHOBaHUS U
OokoBast
MOBEPXHOCTh

N3obpaxenue
KOHycCa Ha
IJIOCKOCTH.
Pa3BépTka KoHyCa.
Ceuenus koHyca
(TII0CKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIINHY)
KomOunanus ten
BpAaIeHUs U
MHOT'OI'PaHHHUKOB

MHororpasHuk,
OIIMCaHHBIN OKOJIO
chepsr; chepa,
BITMCAHHAs B
MHOTOTPaHHUK WJIN
B TEJIO BPALLEHUS

2 4eTBepTh

Bbu6nuoreka [IOK
https://m.edsoo.ru/1468bab3

bubmuorexa [JOK
https://m.edsoo.ru/Obdelbe8

®I': Aranacsn JI.C., byry3os B.®.,
Kanomues C.b. u ap. Maremaruka:
asireOpa U Hayajla MaTeMaTHYECKOro
aHanu3a, reomerpus. ['eomerpus
(0a30BbIi M yrayOsieHHBIH ypoBeHb). 10-
11 kmaccel. - M., IIpocsemenne, 2017,
Ne561, ctp.139

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

but6mmoreka [IOK
https://m.eds00.ru/0b136158

Aranacsn JI.C., byty3os B.®., KagomiieB
C.b. u np. Maremaruka: anredpa 1 Hayana
MaTeMaTHIeCKOTO aHAJIN3a, TEOMETPHSI.
I'eomerpust (6a30BbIi U YTy OIeHHBIN
ypoBenb). 10-11 kmaccrl. - M.,



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

[Ipocsemenue, 2017, Ne641, ctp.156

ITonsTue 00

13 006:;1601\;;'516 bu6nmmoreka [IOK
. N https://m.edso00.ru/26a03fb7
CBO¥cTBa 00BEMOB
Tell
bubnunoreka LIOK
https://m.eds00.ru/5513d87b
14 O0BEM TUITHHIIPA, @I': Pemy EI'D
KOHyCa https://mathb-
ege.sdamgia.ru/problem?id=509618
Ne509618
bubmuorexa [JOK
https://m.edso00.ru/d189bde?2
O0BeM mapa u ®I': Peury EI'3
15 S https://mathb-
ege.sdamgia.ru/problem?id=518664Ne5096 1
8
Ne509618
ITomoOHBIE TETA B
MPOCTPAHCTBE. bubmuoteka [JOK
CooTHoOIIIeHHUs https://m.edso00.ru/810cfleb
16 MEXIY OI': PEIINY EI'D
[UIOILAISAMHA https://mathb-
MOBEPXHOCTEH, ege.sdamgia.ru/problem?id=510749
00BEMaMHU Ne 510749
MMOTOOHBIX TEI
KonTponbHas
pabora 1o Temam
17 "Tena BpameHus" 3 yeTBEPTH Bubmaorexa LIOK

u "O0bemsI Te'".
IIpomesKyTOYHBIN

https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://mathb-ege.sdamgia.ru/problem?id=509618
https://mathb-ege.sdamgia.ru/problem?id=509618
https://m.edsoo.ru/d189bde2
https://mathb-ege.sdamgia.ru/problem?id=518664№509618
https://mathb-ege.sdamgia.ru/problem?id=518664№509618
https://mathb-ege.sdamgia.ru/problem?id=518664№509618
https://m.edsoo.ru/810cf1eb
https://mathb-ege.sdamgia.ru/problem?id=510749
https://mathb-ege.sdamgia.ru/problem?id=510749
https://m.edsoo.ru/4a33a8ab

18

19

20

21

22

10JIyT010BOM
KOHTPOJIb

Bekrop Ha
IIJIOCKOCTH U B
MPOCTPAHCTBE

Cnoxenue u
BBIYUTAHUE
BEKTOPOB

VYMHOXEHUE
BEKTOpA Ha YUCJIIO

Paznoxenue
BEKTOpA IO TPEM
HEKOMILJIAHAPHBIM
BEKTOPaM.
[TpaBuno
napajienenuiena
Pemenune 3amay,
CBSI3aHHBIX C
MPUMEHEHUEM

bu6nmoreka [IOK
https://m.edsoo.ru/5caefclb

@®I': Aranacsu JI.C., byry3oB B.®.,
Kanomues C.b. u ap. Maremaruka:
anrebpa ¥ Hayana MaTeMaTH4eCKOTro
aHanu3sa, reomerpus. I'eomerpus
(6a30BbIif 1 yIITyOJICHHBIH ypOBEHb). 10-
11 knaccel. - M., IIpocsemenne, 2017,
Ne324, ctp.86

bubnnoreka IIOK
https://m.edsoo.ru/23f4f089

bubmuorexa [JOK
https://m.edsoo.ru/dee379eb

®I': Atanacsn JI.C., byry3os B.®.,
Kanomues C.b. u ap. Maremaruka:
anreOpa U Hayajla MaTeMaTHYeCKOro
aHanu3a, reomerpus. ['eomerpus
(0a30BbIi M yrayOsieHHBIH ypoBeHb). 10-
11 kmaccel. - M., IIpocsemenne, 2017,
Ne348, cTp.91

but6mmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6nuoreka [IOK
https://m.edso0.ru/5a827900
®I': Aranacsn JI.C., byty3oB B.®.,



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900

23

24

25

26

IIpaBUJI IEUCTBUH C
BEKTOPAMHU

Koopaunarno-
BEKTOPHBIN METOJL
MpY pelICHUN
F€OMETPUUYECKHIX
3a;aq

[IpssMmoyronbHas
cucTema
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopannatsr
BEKTOpA.
IIpocreiimme
3a/1a4u B
KOOpJIHMHATAX

Yron mexny
BEKTOPAMH.
CkansipHOE
MIPOU3BEICHNE
BEKTOpPOB

Breramcnenme
YIJIOB MEXIY
HpSIMI:IMI/I nu

MIOCKOCTSIMU

Kanomues C.b. u ap. Maremaruka:
anrebpa ¥ Hayaua MaTeMaTH4EeCKOTro
aHanu3a, reomerpus. ['eomerpus
(6a30BbIif 1 yIITyOJICHHBIH ypOBEHb). 10-
11 knaccel. - M., IIpocsemenue, 2017,
No385, ctp.100

bubnnoreka IIOK
https://m.edsoo.ru/d3alfe30

bubmuorexa [JOK
https://m.edso0.ru/48db7058

®I': Aranacsn JI.C., byry3os B.®.,
Kanomues C.b. u ap. Maremaruka:
aireOpa U Hayajla MaTeMaTHYECKOro
aHanu3a, reomerpus. ['eomerpus
(0a30BbIi M yrayOsieHHBIH ypoBeHb). 10-
11 kmaccel. - M., IIpocsemenne, 2017,
Ne408, cTp.108

bubmorexa [JOK
https://m.edsoo.ru/725effc4

bu6nuoreka [IOK
https://m.edsoo.ru/8efbe78e

®I': Atanacsn JI.C., byry3os B.®.,
Kanomues C.b. u ap. Maremaruka:
anrebpa ¥ Hayara MaTeMaTHIeCKOTO
aHanu3a, reomerpus. ['eomerpus



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

(6a30BbIi U yrayOsieHHBIH ypoBeHb). 10-
11 knaccel. - M., [IpocBemenue, 2017,
Ne454, ctp.117

KoHntposbHas
27 '13]3662?(1) HIZ ;eMe 4 yeTBEPTH bubmorexa LIOK
p P https://m.eds00.ru/77¢22fc5
KOOPJIMHATHI B
npocrpaHcrae”
gg:g;i ZI;IZGI’/I bubmuorexa [JOK
CHCTeMATHAILHS https://m.edsoo0.ru/1780ba5d
28 sganuii. OCHOBHEIE Ic,ﬁ{ Sl’/l/Er:‘IéItyh;E =
ps: .
g’;ﬁg’; (Ilzsgzl:’ ege.sdamgia.ru/problem?id=506127
HJIaHI/IMeTpI/II/I Ng 506127
IToBTOpEHME,
00001IeHnE U
CHCTEMATU3ALINS
29 3HAHUH. OCHgBHble bubmmorexa LIOK
https://m.edso0.ru/078cd184
¢burypsl, GpakTsl,
TEOpPEMBI Kypca
[JIAHUMETPUU
ggjg;iiiiel’d bubmuorexa [JOK
S — https://m.edso0.ru/7491efe0
30 3HAaHWH. 3a1auun :ﬁ{ sl)/}EngLelltyht)]E =
ps: .
giﬁﬂﬁegm " ege.sdamgia.ru/problem?id=506391
a Ne 506391
pelieHusI
IToBTOpEHME,
31 0GOGIICHEE 1 bubnunorexa LIOK

cucreMarTrmnsanua

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://mathb-ege.sdamgia.ru/problem?id=506127
https://mathb-ege.sdamgia.ru/problem?id=506127
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://mathb-ege.sdamgia.ru/problem?id=506391
https://mathb-ege.sdamgia.ru/problem?id=506391
https://m.edsoo.ru/4dffda97

3HaHWUH. 3ama4n
IJITAHUMETPUHU U
METOABI UX
penieHus
1(;160(])3(;?1% i:éel’/l bu6nmoreka [IOK
A — https://m.edso00.ru/74b2ad91
32 3HaHuii. OCHOBHEIE 1 @I PEIHV ET'S
Gurypsl, GakThl https://mathb- S'//mat.h b- )
TeopeMB’I Kypca ’ ege.sdamgia.ru/problem?id=27047
Ne 27047
CTEpPEOMETPUH
Htorosas
KOHTPOJIbHAS
33 pabora. 1 bubnmnoreka [HOK
HUToroselii https://m.edsoo.ru/ec24dfc2
roJa0BOM
KOHTPOJIb
bu6mmoteka [IOK
[ToBTOpeHwue, https://m.edsoo.ru/f465d10e
34 000011IecHHE U 1 @I': PEIIY EI'D
CcHUCTEMaTH3aIUs https://mathb-
3HaHUN ege.sdamgia.ru/problem?id=506285
Ne 506285
OBIIEE KOJIMYECTBO
YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://mathb-ege.sdamgia.ru/problem?id=506285
https://mathb-ege.sdamgia.ru/problem?id=506285

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeJILHON NMPOrPaMMBbI CpelHero 001ero odopasoBaHus
pe3yJbTarta
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
6.1 UWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAas MOBEPXHOCTb,
' oOpasyionife KOHHYECKOM  TOBEPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh HOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, APOBOW CEKTOP
6.6 Bbuucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TENM BpalleHHS,
' reOMETPUUECKUX TeJl C IPUMEHEHHEM (HOopMyJT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpaLCHUS
6.8 BbIUMCIIATE  COOTHOUIEHHST MEXAy IUIOIAASMU TOBEPXHOCTEH W
' 00BéMamMu OJOOHBIX Tell
6.9 N300paxarh n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATE HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INpEACTaBICHHYIO Ha
YepTekax U pUCYHKax
6.12 [TpumeHsTh TEOMETpHUECKHE (AKTHI UISI PEUICHUS CTEPEOMETPHUECKUX



3aaa4, HOpcArnojararonmx HCECKOJIBKO IIaroB peHiCHUsd, C€CJIU YCIIOBUMA

MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BrImonHaTh I[ef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHHSA BCKTOPOB U
YMHOXXCHHS BCKTOpa Ha 4YHCIIO, O6T>$ICH$ITB, KaKHMH CBOWCTBAMH OHHU

o0J1aaroT
[TprMeHSTh MpaBUIIO HapalIe/CIHIIe A IPU CII0KCHHH BEKTOPOB

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

6.18

6.19

6.20

Haxoauth cymMMy BEKTOpOB M IPOW3BEIEHHE BEKTOpa Ha YMCIIO, yToJl
MEX]y BEKTOpaMHM, CKaJIIpHOE MPOU3BEJICHHE, PACKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

38.,HaBaTB IIJIOCKOCTb YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT
Pemars HpOCTCfII.HH@ recOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOAa

Pemarr 3agaun Ha J0Ka3aTENbLCTBO MaTEMaTHUYECKUX OTHOIIICHUH H
HaXO0XACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,

IMPUMCHAA HU3BECTHBLIC METOABI npu pelICHUA CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

6.23

[TpuBOIMTE IPUMEPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHATH TOJydeHHbIE 3HAaHMS HA TNPAKTUKE: aHAJTU3UPOBAThH
peasibHble CUTyallUM W TPUMEHSATh HM3yuU€HHbIE TOHATHA B IpoIecce
MOUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYyIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbIE€ CUTYalluu Ha SI3bIKE T€OMETPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHH H
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXOXKIACHUCM I'€COMCTPHUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[unuHapuyeckast MOBEPXHOCTh, 00pa3yIOLIUe HUINHAPUUYECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMsS U OOKOBas MOBEPXHOCTb,

o0pa3yromias u 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

Konundeckas mOBepXHOCTh, 00pa3yIONe KOHHYECKON MTOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOW TMoBepXxHOCTU. KOHyC: OCHOBaHHME W BepIIMHA, oOpa3yromias ¥ OcCh,
ionaab OOKOBOM M TOJTHOW MOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

Cdepa u map: nueHtp, paauyc, Juamerp, Iouaab NoBepxHocTu cepol. Bzaumuoe

pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, TUIomaib

chepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHAPA U KOHYCa

6.5

KomOuHanmu Ten BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

OKOJIO C(bepbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAaHHUK, UKW TCJIO BpalllCHU S

6.6

6.7

6.8

[Tonsitue 060 o6béMe. OcHOBHBIE cBOWcTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapaijenenunena M cieactsus u3 He€. OObEM UMIMHIpA,

koHnyca. O0bEM 1mapa u mwionaab chepobl
[TonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIASIMU
MOBEpXHOCTEN, 00bEMaMU MOAOOHBIX TET
Ceuenuss nwiuHapa (MapauiebHO W TEPIEHIUKYISIPHO OCH), CEUEHHUsS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXO/ASIEe Yepe3 BEPILNHY ), CEUEHHUs [1apa

6.9

6.10

BexTop Ha miockocty W B mpocTpaHcTBe. Cll0)KEHHE M BbIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. PaznoxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX C

MMPUMCHCHUCM ITPaBHJI JIENCTBUM C BCKTOpaMu

HpHMOYI‘ OJIbHad CHUCTEMa KOOpAWHAT B TIIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpaA.
HpOCTCI‘/’II_HI/IC 3aa4u B KOOpAHWHaTax. Yron MCKAY BCKTOpaMH. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJ10B MCXKAY MNPAMBIMHU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUH FTEOMETPUUYECKHX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (HOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar [yl OIIMCaHUs PealbHbIX MPOLECCOB U SBJICHUIN U IIPU PELICHUN
3aa4, B TOM 4HCJIE W3 JPYTUX YYEOHBIX NPEAMETOB, YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOU3BOJILHOIO YHCJA, OCTATOK IO MOAYNI0, PAalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LEJbIX,
2 paloOHaIbHBIX, JEUCTBUTENbHBIX YHUCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YyObIBaoIlas TreoOMeTpUYecKas [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEphl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C II1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; yMEHHE HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO s HCCIENOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaIN3a; MPUMEHATh TMPOU3BOAHYIO [UIS HAXOXACHUS HaWITydIlero

pelmiCHus B HNPUKIIAJHBIX, B TOM YHCJIIC COLIHAIIbBHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, paroHanbHas byHKIHA, CTEIEHHAsI byHKIHA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBIMOIHATH HPeoOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUYEHUS IPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUU 3a]ad U3 APYTHX YYeOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB M 3aJ]1a4 C IMapaMeTpaMu; M300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33aJ1a4i U3 00JIaCTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JHUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; yMEHHE U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
quarpammax, rpaukax, OTpaskarollyo CBOMCTBA peaslbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOAEHHMS C TMOMOIIbIO JHarpamm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BeJIMYUHBI, (YHKIUM paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbBHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeaeieHuil s
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCY>KICHUS IJIs PEeLLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBarh IOHATUAMM: TO4YKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEO0 MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU

10

YMeHue onepupoBaTh MOHATUSIMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NUPAMUJBI, MPU3MBIL, KOHYcCa, IWIMHAPA, O00BEM KyOa,

NpAMOYT'OJILHOTO TMapaJuICICIiieaa, nupaMuabl, NPU3MbI, LHUIAHApPA,




KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYcCa U LWIUHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo ¢uryp mno
pa3jIMYHBIM MPU3HAKaM, BBIMIOJIHATH HEOOXOIUMbBIE JIOMOJHUTEIbHBIC

MIOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh HOHATHUSMH: JBUKCHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HUCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEMETOB M U3 PEalTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMIAAb MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3lOkKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEICHHUE, BEKTOPHOE IPOU3BEAECHUE, YIOJ MEKIY
BEKTOpPaMHU; YMEHUE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOL
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJINUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOW cTemneHH. JlelicTBus ¢ apudmeTHyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ palloOHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapru(MbI
JeiicTBuTtenpHble 4yucia. ApupMeTHYECKHEe ONepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [[pubmmkEéHHBIE BEIYMCICHUS, TPABUIIa OKPYTIICHUS, IPUKUIKA M OIICHKA
pe3yJbTaTa BBIYMCICHUN
1.8 [TpeoOpazoBaHue BbIpaKEHHI
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpUIIbl



OyHKIWH U TpaduKh

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymum ¢yHkuumm.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIHUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HanOosblIero 1 HaMMEHbIIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS



7.5

KOOp[[I/IHaTBI 1 BCKTOPLI
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYaroIUXCs MpH
U3YYEHUU TEOMETpUU uepe3 o0ecrneyeHue BO3MOXKHOCTH MpUOOpETEeHus u
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NpPeACTABICHU O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHUpPE MHOIOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJEH;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB U aJITOPUTMOB
pelmeHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. B3aumHoe pacrnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0pakenue ten
BpalleHUs] Ha IJIOCKOCTH. Pa3BépTka mummHapa U koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHIbl 1 KoHyca. O0bEM 11apa U 1IapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo IwuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Tnomanp MoOBEpXHOCTH LMJIMHJpA, KOHyca, MJIOWAaAb cepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJAECH NOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpa3zoBanue mnomooOusi, roMmoreTusi. PemieHune 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHuii MHOIOTPAHHUKOB U TEJ BPALLIEHUS: CEUYEHUs LIWJINHIpA
(mapamienbHO W TEPHEHAMKYJSIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHHY), CEYEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEUEHMI: METOJ CJIEeI0B, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYIIEH TITIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoppl B mnpoctpaHcTtBe. Ormnepauuu Haja BEeKTOopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHUSA. [IpsimoyronbHas
cucTeMa KoopauHat B npoctpaHcTBe. Koopaunatsl Bekropa. Paznoxkenune BekTopa
no 6azucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH PEIIEHUU TIeOMETPUUYECKHUX
3a11ay.

JIBUKeHUs B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakeHus. J[BUKEHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXKEHUN: TapauiebHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH TMOHITHAMH, CBS3AHHBIMU C IUJIUHAPUYECKOH,
KOHMYECKOH U CHEepUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPHUPOBATH MOHATHUAMH, CBI3AHHBIMU C TEJIAMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYECHHSI TEJT BPAIICHMUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(PEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI JJICMEHTOB MHOTOTPAHHHWKOB WM TEJl BpallcHUS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIICHHUS,
TEOMETPUUYECKHX TeJ C IPUMEHeHueM (hopmyir;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY MIIOMIAASIMU MTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEN;

n300paxarb H3ydaeMble (UTYpPHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHS TEJl BpaIllCHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiuy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelarbh reOMeTPUYECKUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOI'O METO/1a MIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXK€HUSI MHOTOIPAHHUKOB U TeJ BpAIllCHUS MpU
MapajuieIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILECHUS: CEUYCHUS LIWIMHAPA
(mapayuienbHO U MEPHEHIUKYJIISPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ TIPOXOJSIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TOCTPOCHHSI CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSThL TeoMeTpudeckre (AKThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANoJararinuX HECKOJIbKO IIaroB pEIICHUs, €CJIU YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TIOJyYCHHBbIE  3HAHWSA HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHbIE CUTyalluU, IPUMEHSTh N3YUEHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IOUCKA  pPEIIeHUs



MaTeMaTHueCcKu  CQOPMYJTUPOBAHHOM  MpPOOJIEMBI,  MOJIEIHUPOBATH
peanpHbIE CHUTyallUM Ha SI3bIKE I'€OMETPHUH, MCCIEA0BATH MOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKUX TOHSATUH M TEOPEM,
anmapata anreOpbl, peuiaTb MNPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTPOHHbIe (LM (POBbIe)

Ne i/l Konrpoasusie IIpakruueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThI
bubmuorexa [JOK
! AHQITHYCCKAS TEOMETPHA 15 L https://m.eds00.ru/J9C7F5W6)
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka IIOK
CUCTEMAaTH3aIus 3HAaHUHN https://m.edsoo.ru/R7X1L1N2P
. bu6mmoreka [IOK
3 ObbEm MHOrOrpaHHuKa 17 1 https://m.edso0.ru/Y9Z0G7Y8Y
bubnuorexa [JOK
4 Tena Bpaueris 24 L https://m.eds00.ru/GOALL 2B2Z
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 bu6mmoreka [IOK
KpPYIJIBIX TEIl https://m.edsoo.ru/J2X2C6B1R
bubmmoteka [IOK
6 HBiicerns S 1 https://m.edsoo.ru/B5G9R2C5E
7 [ToBTOpenue, 06o0IIEHNE U 17 5 bubmuotexa [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo0.ru/C3B508K3V
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOIT'PAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KoaudecTBo 4acoB
Inanupyemblii nepuon / DJIeKTPOHHbIE U (POBLIE
n/ Tema ypoka Bcer  KoHTpoJbH IIpakTHyeck
dakTHYecKas 1aTa o0pa3oBaTe/ibHbIE PeCYpPChI
11 0 ble padoThI ue padoThbl
[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha 1 1 yeTBepThH bubmmorexa LOK
https://m.edsoo.ru/M412M8V3N
IUIOCKOCTH U B
npoctpancTae"
[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEICHUE 1 1 bubnmnoreka [HOK
BEKTOpOB". https://m.edsoo.ru/DOAOD4L8X
BBoannii
KOHTPOJIb
bu6nuoreka [IOK
https://m.edsoo.ru/Y908F5W0B
®I': Aranacan JI.C., byry3os
[ToBTOpeHHe TEMBI B.®., Kagomues C.B. u jp.
"Beruucnenue MaremaTuka: anrebpa v Havaa
erIa MC)K,Z[y 1 MaTEMAaTHYCCKOI'O aHajIn3a,
BEKTOpaMHU B reometpus. ['eomerpus
npocTtpaHcTae" (6a30BbIi 1 yriTyOIEeHHBII
ypoBeHb). 10-11 kmaccel. - M.,
IIpoceemenne, 2017, Ne469,
ctp.120



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B

[ToBTOpEHME TEMBI
"YpaBHeHue
MPSAMOW,
MPOXOISIICH
yepes JIBe TOUKu"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
TIJIOCKOCTH B

bubnuoteka LIOK
https://m.edsoo.ru/W5P7F1X0Q

bubnuoteka LIOK
https://m.edsoo.ru/N0OZ9M5B1P

bubmuorexa [JOK
https://m.eds00.ru/J6Q3H7U4W
OI': Maremaruka. ['eomerpust;

yriayOneHHoe ooyuenue, 11
knacc/ Mepamsik A.l.,
Homuposckuit I.A., [TonsixkoB
B.M.; noxa penakuuei

OTpe3Kax IMogonsckoro B.E., Ne 6.22, ctp.
59
BexTopHoe bubmuoreka [JOK
MPOU3BECHUE https://m.eds00.ru/E3T5Q9X10
JIuneiHbie
HEpPAaBEHCTBA,
IHHEHHOe bubmuorexa [{OK
https://m.edsoo.ru/M5B4P8R1M
MporpaMMHUpPOBaHU
e
JIuneiHbie
bu6mmoreka [IOK
HEpPAaBEHCTBA,

JIMHENHOE

https://m.edsoo.ru/J2R6V8J5T



https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T

[IPOrpaMMHUPOBaHU
e

AHanuTnyeckue
METO/IbI pacuéra

10 yra MKy bubnuoteka LIOK
https://m.edsoo.ru/U1E2F6L4N
MPSIMBIMU B
MHOTOTpaHHUKaX
Ananutuyeckue
METOMBI pacyéra BuGmorexa LIOK
1 yria MERAY https://m.edsoo.ru/11P912K6Y
IIJIOCKOCTSIMU B
MHOTOIpaHHUKaX
bu6mmoteka [IOK
https://m.edso0.ru/L4AN3C7H3S
OI': Aranacsn JI.C., byTty3oB
®opmyia B.®., Kagomues C.B. u jp.
pacCTosAHmnA OT Marematuka: anreOpa u Hayaa
12 TOYKH JI0 MaTeMaTHYECKOT0 aHaJIN3a,
TIJIOCKOCTH B reometpust. ['eomerpus
KOOp/IMHATAX (6a30BbIi 1 yriyOJIeHHBIH
ypoBeHs). 10-11 kmaccer. - M.,
IIpocsemenue, 2017, Ne476,
ctp.120
Haxoxnenue
13 paccTosHuM OT bubmuoreka [JOK
TOYKH J0 https://m.edsoo.ru/K4F7Y9H8E
TIJIOCKOCTH B KyOe
HaXO)KHeHI:Ie bubmmorexa [JOK
14 paccTosiHui OT

TOYKHU 1O

https://m.edsoo.ru/P1M3Z8S9B



https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B

IINIOCKOCTH B

MPaBUIbHON
MUpaMu/Ie
KoHntposbHas
15 pabora bubmuorexa [IOK
"AHanuTH4YECKas https://m.edso0.ru/O6YIN8J6F
reomerpus”
Ceuenus
16 MHOI'OTPAaHHUKOB: bubnuoreka [IOK
CTaHJIapTHbIE https://m.edsoo.ru/Y507H6D2I
MHOTOTPaHHUKHU
CeueHus
17 MHOTI'OT'PAaHHUKOB: bubnnorexa LOK
P ' https://m.eds00.ru/\VOD1GIX1Z
METO/I CJIEJIOB
CeueHus
MHOTOTPaHHUKOB: bubnmorexa [IOK
https://m.edsoo.ru/R2L71310C
CTaHJIapPTHHIE
®I': PEIITY EI'3, Ne509758
18 IJIOCKOCTH,
https://mathb-
TICpeCCHCHITA ege.sdamgia.ru/test?theme=253
MPSIMBIX |
TIOCKOCTEH
[TapamiensHbIe
psIMbIC U
19 1OCKOCTIL: bu6nunoteka LIOK
' https://m.edsoo.ru/USA8B2N7D
napajuiebHbIe
CeuyeHUs
[TapamiensHbie
bu6nunoteka LIOK
20 npsiMble U

TUIOCKOCTH: PACUET

https://m.edso0.ru/G2F7Q7M3lI



https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://mathb-ege.sdamgia.ru/test?theme=253
https://mathb-ege.sdamgia.ru/test?theme=253
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I

OTHOIIEHUI

[TapannensHble
psIMbIE U
IIJIOCKOCTH: YIJIbI

bu6nmoreka [IOK

21 MEKY https://m.edsoo.ru/HSN8Q7D4F
CKpEUIUBAIOIIUMHI
Cs IPSMBIMU
[Iepnenpukynsapa
bI€ MPSIMBIC U
IJTIOCKOCTH:
CTaHJapTHbHIC
99 Mapsl bubnuotexa [HOK
MepHEHIUKY IS PHBI https://m.edsoo.ru/M6EOE9A1J
X INIOCKOCTEH U
MPSAMBIX,
CUMMETPUU
MHOTOTPaHHUKOB
[lepnenqukynsipH
bl MpsSIMbIE U
23 IOCKOCTH: bu6nuoreka [IOK
https://m.edso0.ru/Z0B5T4K4Y
Teopema o Tpex
MepHeHIUKYIIsIpax
bu6nuoreka [IOK
HepnenukyasipH https://m.edso0.ru/S616Z2N2V
bI€ IIpsAMBIE U ®I': PEIITY EI'D, Ne515835
24 TTIOCKOCTH: https://mathb-

BBIYMCIICHUA JJINH
B MHOT'OTpaHHHUKaX

ege.sdamgia.ru/problem?id=5158
35



https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V

25

26

IToBTOpEHME:
IJIOLIA I
MHOTOYTOJIbHUKOB,
hopmyTbl st
IUIOIAJIeH,
COOOpaxeHUs
moooust

[ToBTOpEHMeE:
IO
MHOTOYTOJIbHUKOB,
bopmyIbI st
TUIOIIAICH,
COOOpaxeHUS
noaoous

2 4eTBEPTH

bubnunoreka LIOK
https://m.edsoo.ru/M8Y7R6CIP

bubmuorexa [JOK
https://m.edsoo.ru/P303B9P5Y

27

IToBTOpEHME:
IJI0LIA I
MHOT'OYTOJIbHUKOB,
(dbopMyIbl s
TUTOIIAIEH,
COOOpaxeHus
noo0us

bu6nuoreka [IOK
https://m.edso0.ru/J3S0D8G8L

28

IImomann ceuenuit
MHOTOTPaHHUKOB:
TIJTOTIA TN
IMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaxeHus
moao0us

bu6mmoreka [IOK
https://m.edso0.ru/T9A2X9T70



https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q

Ilnomanu ceuenunt

MHOT'OTPAaHHUKOB: Bu6muorexa [IOK
IUIoIIAaau https://m.edso0.ru/N3G5E2Q3L

29 MMOBEPXHOCTEH, OI': PEIIY ET'D, Ne510244
paspes3aHus Ha https://mathb-
4acTu, ege.sdamgia.ru/problem?id=5102
COOOpaxeHUs 44
moxooust
KonTponbhas
pabora

30 "[loBTOpEHMUE: bubnuoreka [JOK
MHOTOIPAHHUKH, https://m.edsoo.ru/H9J2P1A4]
CeueHUs
MHOT'OTPaHHUKOB"

O0BEM Tena.

31 O6neMm bubmorexa [JOK
MPSAMOYTOJIbHOTO https://m.edso0.ru/J517C2D2E
napajuiesenumnesaa
3amaun 00

39 yIIBOEHUH Ky0a, 0 bubmuoreka [JOK
KBaJparype Kyoa; https://m.edso0.ru/O0J1R6V3X
O TPUCEKITUH yTia
CrepeomMeTrpuueck
ue 3a7a4u,

33 CBSI3aHHBIE C bubmuorexa [IOK
00BEMOM https://m.edsoo.ru/T1F1D116C
MIPSIMOYTOJIBHOTO
napajuiesienumnesa

34 [Ipuknagaeie bubnunorexa LIOK



https://m.edsoo.ru/N3G5E2Q3L
https://mathb-ege.sdamgia.ru/problem?id=510244
https://mathb-ege.sdamgia.ru/problem?id=510244
https://mathb-ege.sdamgia.ru/problem?id=510244
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C

3a7la4d, CBI3aHHEIE
C BBIYHCIECHUEM
00BEMa
MPSIMOYTOJIBHOTO
napajuiesienune/ia

O0BEM npsiMoii

https://m.edsoo.ru/P6USYIM1E

bubnunoreka LIOK
https://m.edso0.ru/L3X9Q5V8M
O@T': PELITY EI'D, Ne27048

35 MIPU3MBI https://mathb-
ege.sdamgia.ru/problem?id=2704
8
CrepeomMeTpuueck
ve 3a/1a4u,

36 CBSI3aHHBIE C bubnuorexa [HOK
BBIYMCIICHUEM https://m.edsoo.ru/M6VOH8Y7R
00BEMOB TIPSIMON
MIPU3MBI
[TpuknagHeie

37 3a/1auu, CBA3aHHBIC bubmuotexa [JOK
¢ 00BEMOM https://m.edsoo.ru/M2E5Q416V
MIPSAAMOM TIPU3MBI
Brruncienune
00BEMOB TeJ C
TTOMOTIIBIO

38 OTpeACIEHHOTO bubmorexa HOK

. https://m.edsoo.ru/V6D1P3R5V
uHTerpaia. Oosem
HaKJIOHHOM
MIPU3MBI
39 Brruucnenune bubmmorexa [JOK



https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://mathb-ege.sdamgia.ru/problem?id=27048
https://mathb-ege.sdamgia.ru/problem?id=27048
https://mathb-ege.sdamgia.ru/problem?id=27048
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

00BEMOB TEJI C
ITOMOIIILIO
OIPEIEIIEHHOTO
unaterpaia. O0bEM
MTAPaAMUIBI

®opmyna oobEMa

https://m.edsoo.ru/L8T5DOMS8R

MMUPaAMU/IBI.
40 OTHOLICHIE bubnunoteka LIOK
https://m.edsoo.ru/S4P1G4P6H
00bEMOB MTUPaAMU/T
C O0IIKM yTJIOM
dopmya 06bEMa bu6mmoteka [IOK
ITHPAMHITBL https://m.edsoo.ru/I5SU3A1X0B
PEIITY EI'D, Ne506416
41 OTHoOILIEHHE
5 https://mathb-
0OBEMOB MHpaMHA ege.sdamgia.ru/problem?id=5064
C O0IIUM YyTJIOM 16
CrepeomeTrpuueck
M€ 3a1a4H,
CBSI3aHHBIC C bu6mmoreka [IOK
42 .
00BéMaMu https://m.edso0.ru/S2M5U3G0OK
HaKJIOHHON
MIPU3MBI
CrepeomeTrpuueck
He 3a7a4H,
43 CBSI3aHHEBIE C bubmorexa LOK
. https://m.edsoo.ru/L6U20Q6S8K
00BéMamMu
MU PAMHU/TBI
44 [Ipuknanueie bubmuoreka [JOK

3aJa4u 110 TEME

https://m.edso0.ru/G2P3V6P4C



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C

45

46

47

48

49

"O06BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpukianueie
3aJla4d 10 TEMeE
"O0BéMbI TEN",
CBSI3aHHBIC C
00BEMOM
MTUPaAMU/IBI
[Ipumenenne
00BEMOB.
Breruucnenue
paccTosiHUsA 10
IUIOCKOCTH

KoHnTponsHas
pabota "O06bEM
MHOTOTpaHHHKaA".
IIpomexyTOYHBIN
10JIyT0/10BOM
KOHTPOJIb

Hunuuapuueckas
MMOBEPXHOCTb,
oOpa3yrorue
HWIAHAPUYECKON
MMOBEPXHOCTH

Hunuuap. [pamon
KpyroBoOu

3 4eTBEPTH

bubnunoreka LIOK
https://m.edsoo.ru/O3HIB7 X4V
@TI': PEIITY EI'D, Ne522321
https://mathb-
ege.sdamgia.ru/problem?id=5223
21

bu6mmoteka [IOK
https://m.edsoo.ru/FOA1T6F3Z

bu6nuoreka [IOK
https://m.edsoo0.ru/F3G2U1F6N

bu6nuorexa LIOK
https://m.edsoo.ru/B2R8N4E5X

bu6mmoreka [IOK
https://m.edsoo.ru/I7V3W0V1B



https://m.edsoo.ru/O3H9B7X4V
https://mathb-ege.sdamgia.ru/problem?id=522321
https://mathb-ege.sdamgia.ru/problem?id=522321
https://mathb-ege.sdamgia.ru/problem?id=522321
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B

LWIAHP.

ITmomane
ITOBEPXHOCTHU
LUAJIUHIPA
Bbu6nunoteka [IOK
https://m.eds00.ru/Z705V5F0T
Konmueckas ®I': Atanacsan JI.C., bytyzoB
TOBEPXHOCTE, B.®., Kanomues C.b. u ap.
Maremaruka: anreOpa 1 Hadana
oOpa3yrorue
50 N MaTEMaTHYECKOIO aHAIN3A,
KOHUYECKOU
reometpus. ['eomerpus
MMOBEPXHOCTH. . .
(6a30BbIi1 1 yrITyONIEeHHBIH
Konye ypoBenb). 10-11 kmaccel. - M.,
IIpocsemenue, 2017, No572,
ctp.140
Ceuenue koHyca
IJTOCKOCTBIO,
51 rapajieTbHON bubmorexa OK
P https://m.edsoo.ru/A1P1E8Z1V
TTOCKOCTH
OCHOBaHHUS
Y ceu€HHblit
KOHYC.
59 N306paxenue bubmuoreka [JOK
KOHYCOB U https://m.edsoo.ru/D411B1K1X
YCEUEHHBIX
KOHYCOB
ITomane OOKOBOI
53 MMOBEPXHOCTHU U bubmuoreka [JOK

OJTHOU
MMOBEPXHOCTH

https://m.edsoo.ru/A2N3J7D2Z



https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z

KOHyCa

ITnomane OOKOBOI
MMOBEPXHOCTU U

. bu6nmmoreka [IOK
54 MOJIHON
https://m.edsoo.ru/A0VOI5L1K
MMOBEPXHOCTHU
KOHYycCa
CrepeomeTpHrieck
He 3a7a4M Ha
JIOKa3aTeJIbCTBO U
55 BBIUHCIICHHE bubmorexa [JOK
’ https://m.edsoo.ru/O9U9S1J0E
MMOCTPOCHUEM
CEeYeHUN
LUJIUHAPA, KOHYyCa
bu6mmoteka [IOK
https://m.edsoo.ru/J5U0H2A2M
CrepeomeTputieck ®I': Atanacan JI.C., byry3oB
ue 3a7a1 Ha B.®., Kagomues C.B. u mp.
JI0Ka3aTebCTBO U Maremaruka: anreOpa 1 Hadana
56 BBIYMCIIEHHE, MaTeMaTHYECKOTO aHAJIN3a,
IIOCTPOECHUEM reoMetpus. ['eomerpus
CEUECHHUI (6a30BbIi1 1 yrITyONIEeHHBIH
IHIMH/IPA, KOHYCAa ypoBens). 10-11 kmaccel. - M.,
IIpocsemenue, 2017, Ne550,
ctp.138
IIpuxnanneie
57 3a€[aqn CBSI3aHHBIE bubnnorexa [IOK
’ https://m.eds00.ru/Z900X4X9Z
C IWIMHAPOM
IIpuxnanneie
P bu6mmoreka [IOK
58 3aJ1a4yH, CBI3aHHbBIE

C NUWJINHAPOM

https://m.edsoo.ru/U4W2D1N4Y



https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y

bubnuoreka LIOK

9 Clepanumap https://m.eds00.ru/D2M8Q1QIM
[Tepeceuenue
cdepsl 1 mapa ¢
IIJIOCKOCTBIO.
60 Kacanue mapa u bubnmnoreka HOK
cdepbl https://m.eds00.ru/Q0V2D9T2C
IJIOCKOCTBIO. Bup
U U300paXxeHne
mapa
Ilepeceuenue
cdepsl U mapa ¢
IJI0CKOCTBIO.
61 Kacanue mapa u bubnnorexka HOK
cepsl https://m.eds00.ru/T1S7U4C8E
IJIOCKOCTRIO. Bun
U U300paxeHue
mapa
bu6mmoreka [IOK
https://m.edsoo.ru/O4A7V3I3L
®I': Aranacan JI.C., byry3os
B.®., Kanomres C.b. u ap.
YpaBHenue Maremaruka: anreOpa 1 Hadana
62 cdepsr. [Lmomanp MaTeMaTHIECKOro aHaln3a,
cdepsl u e€ gacTei reomerpusi. ['eomerpus
(6a30BbIit 1 yrITyONIEeHHBIH
ypoBens). 10-11 kmaccer. - M.,
IIpocsemenue, 2017, No580,
ctp.151
63 Cummerpus bubmuoreka [JOK



https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L

cdepsl u mapa

https://m.edsoo.ru/M1U5L5B8Z

64

65

CrepeoMeTpHriecK
Y€ 3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE,
CBSI3aHHBIE CO
cdhepoii u mapom,
MIOCTPOCHHUEM UX
CceYeHUM
IJIOCKOCTBIO

CrepeomeTpuueck
ue 3a7a4d Ha
JI0Ka3aTeNIbCTBO U
BBIUHCIICHHE,
CBSI3aHHBIE CO
cdepoil u mapom,
MOCTPOCHHEM HX
CEYECHMI
TUIOCKOCTBIO

bubnuoteka LIOK
https://m.edsoo.ru/A7L8S8UGE

bubmuorexa [JOK
https://m.edsoo.ru/F8W7Q8M8S

66

67

[Ipuxnagaeie
3aJ1a41, CBSI3aHHEIC
co cepoii u
mapom
IToBTOpEHME:
OKpPY>KHOCTh Ha
IUIOCKOCTH,
BBLIYMCJICHUS B
OKPY>KHOCTH,
CTaHJapTHHIC

bu6nuoreka [IOK
https://m.edso0.ru/POT2G5X0D

bu6nunorexa LIOK
https://m.edsoo.ru/F9C9G7AL1V



https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

noxoous

Paznmuunrble
KOMOMHAIINU Te

bu6nmoreka [IOK
https://m.edso0.ru/M9X1Y9C1M
OI': Aranacsan JI.C., byTy3oB
B.®., Kamomres C.b. u ap.
Maremaruka: anreOpa u Hadaa

68 MaTEMaTHYECKOIO aHAJIN3A,
BpallieHi 1 reometpud. ['eomeTpus
MHOTOTpaHHHKOB (6a30BbIi 1 yrmyOIeHHBIH
ypoBeHs). 10-11 kmaccer. - M.,
IIpoceemenne, 2017, No641,
cTp.156

3agauu 1mo TeMe

69 "Tena n bubnuorexa [HOK
IIOBEPXHOCTH https://m.edsoo.ru/N4ABOF4R3E
BpaieHus"
3ana4u 1o Teme

70 "Tena n bubmuotexa [JOK
IIOBEPXHOCTHU https://m.edsoo.ru/A6W6V5B7D
BpaiieHus"

KoHntposbHas

71 pabora "Tena u bubmuorexa [JOK
IIOBEPXHOCTHU https://m.edsoo.ru/Y9Q1P8D6A
BpaieHus"

O06BEM muIMHpA.

79 Teopema 06 bubnmnorexka HOK
00BEME PSMOTO https://m.eds00.ru/S4AD1E8J7S
WIHHpA

73 Brruucienue bubnunorexa LIOK

00BEMOB TelI ¢

https://m.edso0.ru/G2P3E3T9N



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N

IIOMOIIIBIO
OIPEIEIIEHHOTO
unaterpaia. O0bEM
KOHyca

[Timomaau 60xoBOM

bubnunoteka LIOK
https://m.edsoo.ru/H0Z3J5B0L
®I': Atanacsan JI.C., bytyzoB
B.®., Kanomues C.b. u ap.

Maremaruka: anreOpa 1 Hadana

M TIOJIHOM
74 MaTeMaTHYeCKOro aHaau3a,
IMOBEPXHOCTH
reometpus. ['eomerpus
Konyca (6a30BbIi1 1 yrITyONIEeHHBIH
ypoBens). 10-11 kmaccel. - M.,
IIpocsemenue, 2017, Ne570,
ctp.140
CrepeomeTpHrieck
W€ 33/1a4H,
CBSI3aHHBIE C bu6nuoreka [IOK
75 4 4eTBepTh
BBIYMCIICHUEM https://m.edso0.ru/ROB3L5Q3H
00BEMOB
LWJIMHPA, KOHyCa
[TpuknagHeie
3aJ1a4 10 TeMeE
76 "OOBEMBI U bubmuotexa [JOK
IJIOIIA N https://m.edsoo.ru/GOM9N4VIR
MMOBEPXHOCTEN
Ten"
O6béM m1apa u
bu6mmoreka [IOK
77 apoBOTO

cexropa. Teopema

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

00 00BEMe mapa.
[Tnomane chepsr.
CrepeoMeTpHriecK
ue 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHUECM
00BEMOB Mmapa,
IIaPOBOTO
CerMEHTAa U
[IapOBOTO CEKTOpa

[Ipukiagueie
3aJauu 10 TeMe
"O06BEMBI TENT",
CBSI3aHHBIE C
00BEMOM Tm1apa u

IoIaabio chepsl. 1 bubnmnorexka [HOK
CoOTHOIIEHUS https://m.edsoo.ru/F2B9V6K3V
MEXIy
IUTOLIAISIMHU
MOBEPXHOCTEN U
00BéMaMu
OTOOHBIX TEN
IToxoOHbIe Tena B
NPOCTpaHCTBE. bubmuoreka [JOK
M3MeHeHe https://m.edsoo.ru/Y7S7CONOM

. ®I': PEIITY EI'D, Ne523529
o0BEMa npu 1

6 https://mathb-

TOAOOHH. ege.sdamgia.ru/problem?id=5235
CrepeomeTrpuueck 29

W€ 3a1a4H,



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://mathb-ege.sdamgia.ru/problem?id=523529
https://mathb-ege.sdamgia.ru/problem?id=523529
https://mathb-ege.sdamgia.ru/problem?id=523529

80

81

82

CBSI3aHHBIC C
BBIYMCIICHHEM
00BEMOB TeJI U
Iomanaei
MOBEPXHOCTEH
KoHntposbHas
pabora "ITnomaan
MTOBEPXHOCTH U
00BEMBI KPYTIBIX

TCI

JBro>xeHus
MPOCTPaHCTBA.
OTtoOpakeHusl.
JIBH)KEHHS U
paBeHCTBO (uryp.
OO01ue cBoMCcTBa
JIBUKCHU I

Bunsl nBmkeHuit:
rapajuIeIbHbIN
IIEPEHOC,
LIEHTpaJIbHas
CUMMETpHS,
3epKaJIbHast
CUMMETpHUS,
IIOBOPOT BOKPYT'
IpsAMOI

bubnunoteka LIOK
https://m.edsoo.ru/E7Y1D1J8F

bu6mmoteka [IOK
https://m.edsoo.ru/P8X9Y9KIN

bu6nuoreka [IOK
https://m.edso0.ru/F5SA906K6N

83

[TpeobpazoBanms
nono6us. [psmas
u chepa Diinepa

bu6mmoreka [IOK
https://m.edsoo.ru/X0U1R7EO0M



https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M

bubnuoreka LIOK
https://m.edso0.ru/Y0Z4M4Q3N
®I': Atanacsan JI.C., bytyzoB

TeoMeTpuyecKue B.®., Kanomues C.b. u ap.
Maremartnka: anrebpa 1 Hadaja
3a/1auu Ha
84 MaTEMaTHYECKOIO aHAJIN3A,
MPUMEHEHUE
reomerpust. ['eomeTpus
JIBHOKCHUS . .
(6a30BbIi1 1 yrITyONIEeHHBIH
yposenb). 10-11 knaccsl. - M.,
[Ipoceemenne, 2017, Ne489 (a),
ctp.126
KoHntposbHas
85 abora "BekTophl bubmorexa HOK
P Pt https://m.eds00.ru/L9T1YBETS
B IIPOCTPAHCTBE
Oo6o61aromiee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
86 KJIACCOB, bu6mmoreka [IOK
cucTeMaTHu3alusl https://m.edso0.ru/O711L7S8D
3HAHUU:
"[TapamienbHOCTD
MPSIMBIX U
IJTOCKOCTEH B
pocTpaHcTBe"
Ob6o06matomee
87 nosTopenue 11 bubmuoreka [JOK
MOHSATUHI U https://m.eds00.ru/Z0T217VIN

METOJIOB Kypca



https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N

88

reomerpun 10-11
KJIACCOB,
CUCTeMaTU3alUs
3HaHuii: "BekTopbl
B MpocTpaHcTre"

Oo6o06mraromiee
noBtopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
crcTeMaTH3anus
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"”

bubmuorexa [JOK
https://m.eds00.ru/X1L4M9T7S

89

Oo6o61aromiee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHuii: "O6beM
MHOIOrpaHHHUKa"

bubmmoteka [IOK
https://m.edsoo.ru/L8B7K5P7L
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O6ob6maromee
noBtopenue 11
MOHSTUH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,

bu6mmoreka [IOK
https://m.edsoo.ru/A8T9G9D2P
OI': Aranacsn JI.C., byTy3oB
B.®., Kamomres C.b. u ap.

MaremaTuka: anredpa 1 Havasa
MaTeMaTHYECKOTO aHaAJIN3a,
reometpus. ['eomerpus
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CHUCTEMaTH3aIus (6a30Bblii U yriTyOIEHHBII

3HaHui: "O0beM yposeb). 10-11 kmaccsl. - M.,
IIpocsemenue, 2017, Ne651,

cTp.161

MHOTOrpaHHUKa"

Oo6o06mmatomee
nosropenue 11
MMOHSATHH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB, bubmuorexa [JOK
cucTeMaTHu3alusl https://m.edsoo.ru/D2R2A7N5Y

3HaHUM:
"TInomanu
MOBEPXHOCTHU H
00BEMBI KPYTITBIX

TCI

O6o0maromee
noBtopenue 11
MMOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB, bubmmoteka [IOK
CHCTEeMaTHU3aIus https://m.edsoo0.ru/GOH6WSL 11
3HAHUM:

"TInomanmu
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX

Ten"
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HNrorosas
KOHTPOJIbHAS

bubnunorexa LIOK

https://m.edsoo.ru/A2T8K400H
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pabora

Hrorosas
9 KOHTpPOJIbHAS bubmotera [JOK
P https://m.eds00.ru/PER5PBU7U
pabora
[ToBTOpEHUE,

95 00001IeHnE 1 bubmuoreka [JOK
cUCTEMaTH3alUs https://m.edsoo0.ru/C7F7Y3Z6K
3HAHUU

bubmuorexa [JOK
Ucropus pazButus https://m.edsoo.ru/ROCOESD10
CTECPEOMETPHUH KaK @I': Aranacsan JI.C., byry3os
HAyKH U €€ poJib B B.®., Kanomies C.b. u ap.
Martemaruka: ajareOpa 1 Hadyaia
pa3BUTHH

96 MaTeMaTHYECKOTO aHAJIN34,

COBPEMEHHBIX
reometpus. I'eomerpus
WH)XXCHEPHBIX U . .
(6a30BbIi1 1 yrITyONIEeHHBIH
KOMIBIOTCPHbIX ypoBeHs). 10-11 kmaccer. - M.,
TEXHOJIOrNU IMpocsemenue, 2017, Ne670,
cTp.165
Hcropus passutus
CTEPEOMETPHUH KaK
HayKH U €€ poilb B

97 pa3BUTUHU bubmuotexa [JOK
COBPEMEHHBIX https://m.edso0.ru/M8M4H1Y2T
WH>KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI
Hcropus pazputus

PP bu6mmoreka [IOK

98 CTEPEOMETPHUH KaK

HayKH U €€ poilb B

https://m.edso0.ru/R9S5Y2Y7D
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pa3BUTUHU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUU KAK
HAYKH U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsutus
CTEpPEOMETPUM KaK
HayKU U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

bubmuorexa [JOK
https://m.edsoo.ru/USL3A9HSI

bu6nuoreka [IOK
https://m.edsoo.ru/A7M5S2P5M

101

Hcropus pasButus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VH)XEHEPHBIX U
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TEXHOJIOTUH.

bu6mmoreka [IOK
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Uctopust pazsutus
CTEPEOMETPHUHU KaK
HayKH U €€ poiib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
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TEXHOJIOTHI
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Bbu6nuoreka [IOK
https://m.edso0.ru/G3Y5W3Z0B
OI': Aranacsan JI.C., byTy3oB

B.®., Kanomues C.b. u ap.
Maremartnka: anrebpa 1 Hadajia
MaTeMaTHYECKOT'0 aHaIn3a,
reometpus. ['eomerpus
(6a30BbI# U yriTyOJICHHBIH
ypoBeHs). 10-11 kmaccel. - M.,
IIpocsemenue, 2017, No713,
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
6 I'eomeTpus
OnepupoBaTh MOHATHIMH: IMUIMHJIPUYECKAs IMOBEPXHOCTh, OOpa3ylolne
6.1 MAJTUHAPUYECKOW TIOBEPXHOCTH, IIWIMHAP, KOHHMYECKas IOBEPXHOCTD,
00pa3ymoIre KOHUMIECKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KitaccudunmpoBars B3auMHOE pacoioskeHrue Chephl U IITOCKOCTH
OrnepupoBaTh MOHATHAMU: IIIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
6.5 CETMEHTA, MIAPOBOH CIIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIAPOBOM CEKTOP
6.6 Beruucnsate 0o0BEMBI M IUIOIIAAM  TOBEPXHOCTEH TElI  BpAIICHUS,
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM QOopMyT
OnepupoBarh TOHATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
6.7 OTHMCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEJO
BpaIeHus
6.8 BBIYUCIATE COOTHOMICHUS MKy IUIOMAISIMHI TIOBEPXHOCTEH B 00bEMaMu
' MOI0OHBIX TEI
6.9 N3o6paxath u3zydyaemble (GUTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImontHATE  (BBIHOCHBIC) IIIOCKHE YEPTSXKH W3 PHCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTryp: BHJ CBepxXy, COOKY, CHHM3Yy; CTPOUTh CEUYEHHUS Tel
BpallleHus
W3Bnekath, WHTEPHPETHPOBATH U TMPeoOpa3oBbIBaTh HH(POpPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax
[TpuMeHSTh TeoMeTpUYecKHre (aKThl JUIS PEHICHHS CTEPEOMETPHYCCKHX
6.12 3aJa4, TPENOIaralomnuX HECKOJBKO IIIaroB pPEIICHUS, €CIH YCIOBUS
MPUMEHEHHUS 33JIaHbI B IBHOU (hopMe
6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE
BEBITIONTHATE  NEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXCHHUSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOMCTBAMHU OHH
o0magaroT
6.15 [TpuMeHSTH MpaBUIIO TapaJUISIICIHITE A TIPY CIIOKCHHH BEKTOPOB




6.16

OnepupoBaTb MNOHATUSIMM: JEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMUHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMU, CKaJsIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxomute cymMMy BEKTOPOB M IPOM3BEJIEHUE BEKTOpa Ha 4YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IIO
JIByM HEKOJUIMHEApHBbIM BEKTOpam

6.18

6.19

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMHAT

PemnraTs HpOCTCfII.HH@ TCOMETPHUYCCKUEC 3aJad Ha IMPUMCHCHUEC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemate 3aa4yd Ha JOKa3aTCiIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN H
HaxXOKACHUC TCOMCTPHUYCCKUX BCIUWYUH I10 06pa3uaM WM aJIropuTtMam,
IMPUMCHA HU3BCCTHBIC MCTOAbI IIpu PECIICHUU CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMenATs mpocTedIMEe INPOTPaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCIIO3HABATDH ITPOABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh TOMyYeHHBIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYeHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTHu4ecku cHopMyIUpOBaHHON MPOOIEMBI, MOAECITUPOBATH PEAbHbBIE
CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemaTth  MpPaKTHYECKHWE  3a7add,  CBsA3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKUX BETUINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[unmuaapudeckasl MOBEPXHOCTh, 00pa3yIoNIMe HIUHIPHYECKONW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IHI[p: OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yromias U 0Ch, TUIOMIAlb OOKOBOH U IMOJTHON MTOBEPXHOCTH

6.2

6.3

6.4

Konnueckas moBepxHOCTb, 00pa3yole KOHUYECKON MOBEPXHOCTH, OCh M BEpLIMHA
KOHMYECKOH moBepxHocTu. KoHyc: OoCHOBaHME M BepIIMHA, OOpasymoollas U OCh,
Iomaas OOKOBOH M TOJIHOW IMOBEPXHOCTHU. YCEUEHHBI KOHYyC: 0Opasymoomue H
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

Codepa u map: neHTp, paguyc, IuaMeTp, IUIomaas MoBepXxHOCTH chepbl. Banmuoe
pacrosioxkenue chepsl U IUIOCKOCTH, KacaTelibHasi IUIOCKOCTh K cdepe, IMIomaib
cepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIIMH/pA U KOHYyCa

6.5

6.6

6.7

KomOuHnanmu Ten BpameHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHA B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS

[Tonste 06 o6béMe. OcHOBHBIE cBOKCTBAa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Napajiesienunesa u cieacrsus u3 He€. O0BbEM LUIMHPA, KOHYCA.
O06BEM mapa u rwiomazas cheps

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXIY IJIOLIAAIMHU IIOBEPXHOCTEA,
00bEMaMU MOT00HBIX TET

6.8

Ceuenust mwiIMHApa (MapajuleIbHO W MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY ), CEUSHUs L1apa

6.9

6.10

Bektop Ha miockoctd M B npoctpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroia Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHAE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXIy NPSIMBIMM U IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 00N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCcKad



nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHON K TIpaduky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Yy4eOHBIX MpPEAMETOB W 3a/1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uHOpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaJIbHBIX IPOLECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKCHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMI; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJl, TPEXTPaHHBIM yroJl, CKPEUIMBAOIIMECS MPSMbIC, MAPAJIIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPEeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIC (UIYPBI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BaTh FT€OMETPUYCCKUE OTHOLICHUS TIPU
pelICHUU 3a]a4; HAXOAUTh TI'€OMETPUYCCKHE BEIMYMHBI (IJIHMHA, Yrod,
oAb, 00BEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHE BBIYUCISATH TI'€OMETPUYECKHE BEITHMYMHBI
(uMHa, yroiy, IOm@Anb, O0BEM, IUIOHIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIe (OPMYJIBI M METOIbI, B TOM YHCJE: IUIOLIA/Ib MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TapajUleNieluneaa, MUPaMUIbL, TpPU3MbIL, LIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YION MEKIY
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 JpYTHUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3a/ja4r; IOHNMMaHHE
SHAYUMOCTH MATCMATUKH B HU3YUYCHUH TPUPOJHBIX U 06H_ICCTBCHHLIX
mponeccoB u ﬂBHeHI/Iﬁ; YMEHUEC PACIIO3HABATH IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHbIe U JOrapuPpMUUECKUE YPAaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIMYU 1 TpaduKu



Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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