MMWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKON ®EJIEPALIUNA

MunucTepcTBo 0011ero 1 NpogecCHOHAIBLHOr0 00pa30BaHUA
PocroBckoii 00s1acTi
Yupasienue oopasoBanusi ropoaa Pocroa-na-/lony
MAOQY "lxkoxaa Ne 92 ¢ yriry0JieHHbIM M3y4YeHHEeM MaTeMaTHKH'"

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA
IIpencenarens MO 3amectutenb qupekropa  Jupektop MAOY
YUYUTEJEH MAaTEMATUKU U 110 YBP "Ikosa Ne 92"
uH(pOpMaATUKU

Porozsan O.U. Bopowmmunosa E.H. IToraryesa 1O.B.
[Tporoxon MO Nel [Iporokosn MC Nel [Ipuka3 Ne 339
ot 31.08.2026 T. ot 31.08.2026 T. ot 01.09.2026 T.

I'IOTaTyeBa KOnunsa NognuncaHo undpoBomn
noanucoto: [lotatyesa

Bn aONMNPOBHA  105us BnagnmmnpoBHa

PABOYAS IPOTPAMMA
(ID 11229428)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

115t ooyuaroruxes 10-0 kmacca

CocraBurens: ['opobuosa E.A.,
yUUTENh MAaTEMaTUKA

r. PoctoB-Ha-JloHy
2026



MNOACHUTEJIBHASA 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 COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS 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 PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpPeeIEHHBIM 00pa30M OpraHu3oBaHHas padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJjad Ha  OIEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHOBHBIE 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
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISJIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3ydenune yueOHOro kypca «l'eomerpusi» otBomutcs B 10 kiacce
OTBOJUTCS 68 4acoB (2 yaca B HEJICIIO).



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMbIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  GUrypbl  Ha  TIJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI;, O0KOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[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 mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIICHHM,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU 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 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYILETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUECHTAIMEl Ha MPUMEHEHHE MaTeMAaTHYSCKUX 3HAHWM JJIA PelIeHHs 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOH KakK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJICaArweeo  Mupa;  npumeHeHue  J102U4eCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYJIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YacTHBIE WU OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

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

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

chopMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh ITOJYYEHHbIN pe3yibTar;

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 JHasiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO MO3MILIMI; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3aJ]a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBaTh B3auMHOE pacClONOKEHUE MNPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKIJIBIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuu  (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAaHHHWKH, IPaBUJIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CE€YeHHS MHOTOTPAHHHKOB METOJIOM  CIICIOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpUTMaM, TPHUMEHSS W3BECTHbIE AaHAJUTUYECKUE METOJbl MpPHU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nUpaMyuja) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOUM (hopMme.

[IppuMeHATP MpPOCTEHINNE 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.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM F€OMETPUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
1 BBenieHue B ctepeoMeTpuio 10 1 https://m.edso0.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 13 1 https://m.edsoo0.ru/WT7NSO14T
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
II
3 °p HeHHHIfyMpHOCTL MpAMBIX I 11 https://m.edsoo.ru/V611APUCD
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHuku 12 1 https://m.edsoo.ru/XPW9U5FB2
6 OO0BEMBI MHOTOTPAaHHUKOB 8 1 https://m.eds00.ru/010FX2SJB
7 IloBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB 10 68 6 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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

IToBTOpenue marepuana
[ToBTOpeHue marepuana
BxonHast koHTposibHas paboTa

OCHOBHbIE TOHATHS
CTEpEOMETPHUH: TOUKA, Ipsimas,
TUIOCKOCTB, MIPOCTPAHCTBO.
[IpaBuiia uzo6paxenus Ha
pUCYHKAX: U300paKEeHHS
IIJIOCKOCTEM, MapasuIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHbI
oTpe3Ka

02.09.2026

04.09.2026

09.09.2026

11.09.2026

https://m.edsoo.ru/D3VCJ7UN4

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
psiMas U MIO0CKOCTh

16.09.2026

https://m.edsoo.ru/NR6VJYCGK

3HAKOMCTBO C
MHOIr'OrpaHHUKamMu,
n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaX, Ha ITPOCKIIMOHHBIX
gepTeKax

18.09.2026

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBenenns o kyoe u

23.09.2026

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

NApaMUJE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

25.09.2026

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBHUS U3 HUX

30.09.2026

https://m.edsoo.ru/YPKS5MLJL

10

11

12

13

[TonsATHe 06 aKCHOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napajuleJbHbIe U
CKPEILMBAOIINECS TPSIMbIE

[TapannensHOCTH NPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE:
MapasieabHbIE IPSMbIC B
MPOCTPAHCTBE; NapPaJIETbHOCTh
TPEX TPSAMBIX

[TapannenpsHOCTH NPSIMBIX U
IJTOCKOCTEH B MTPOCTPAHCTBE:
[TapamrensHOCTE IPSIMON U
TIOCKOCTH

02.10.2026

07.10.2026

09.10.2026

14.10.2026

https://m.edsoo.ru/I3A98J6Z79

https://m.edsoo.ru/lUIW8KR5Q

https://m.edso0.ru/CS9VLQOLH6

https://m.edsoo.ru/PO5J6D23U



https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

VYIIIBI ¢ COHAINIPABICHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU 16.10.2026 .
VYros Mexnay NpsIMBIMU B
15 https://m.edso00.ru/KGIM8OEUK
IIPOCTPAHCTBE 21.10.2026 : .
VYron Mexay npsiMbIMU B
16 https://m.edso0.ru/24L VWHIV8
MIPOCTPAHCTBE 23.10.2026 : .
II i
17 ApALICIBHOCTS LIOCROCTEN https://m.eds00.ru/BUSTQIHZT
napajuieIbHbIC TUIOCKOCTH 06.11.2026
CaoiicTBa napamienbHbIX
https://m. TU/OKQOQK2ABA
18 IJI0CKOCTEN 11.11.2026 ttps://m.edsoo.ruOKQQ
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (buUrypsl Ha TIOCKOCTH: https://m.edsoo.ru/MRT13XP79
TeTpadap, KyO, napajienenumnesa 13.11.2026
20 [TocTpoenue ceueHmit 18.11.2026 = https://m.edsoo.ru/DI3BAX0O5J8
21 [TocTpoenne ceueHmit 20.11.2026  https://m.edsoo.ru/20GC3ZP9P
22 ITocTpoenue ceuenmit 25.11.2026
KonTponbHas pabota no teme
"H
23 DAMBIC H TIIOCKOCTH B https://m.edsoo.ru/BI405QJEB
npoctpancTse. [lapamiensHOCT
MPSIMBIX U MJIOCKOCTEN" 27.11.2026
[lepnieH UKy ISIPHOCTD NPSIMON U
24 IUTOCKOCTH: TIEPIICHIUKYJISIPHBIE https://m.edsoo.ru/RN45YBO8R
MPSIMBIE B TIPOCTPAHCTBE 02.12.2026
25 Hpaere mapasensibie https://m.edsoo.ru/32MXRZDDL
MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH 04.12.2026
26 Hpssie mapanneseLe i https://m.eds00.ru/JPUOTOI3N
MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH 09.12.2026
27 [Ipu3Hak nepneHANKYISIPHOCTH 11.12.2026  https://m.edsoo.ru/DC41W6K14



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14

IIPSIMOM U TNIOCKOCTH

28

29

IIpu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYIISIPHOM IITOCKOCTH

16.12.2026

18.12.2026

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

30

Teopema o npsamon
MEPIEHANKYIISIPHOM TIJIOCKOCTH

23.12.2026

https://m.edsoo.ru/81R5KU5RJ

31

32

33

Teopema o npsimoit
MEePIEHIUKYISIPHON IIIOCKOCTH

HepHeHI{I/IKy.]'IHp 1 HAKJIOHHBIC:
PaCCTOAHUC OT TOUYKH OO
INUIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

[lepnenuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSAMOH 10 IIJIOCKOCTH

25.12.2026

30.12.2026

25.11.2026

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

34

[IepneHuKysip 1 HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 IIJIOCKOCTH

30.11.2027

https://m.edsoo.ru/6P5BVV34R

35

VYTiabl B IPOCTPAHCTBE: YroJ
MEX/1y IPSIMOH U IMIIOCKOCTBIO

20.01.2027

https://m.edsoo.ru/PSFIXUAL1I

36

37

JIByTpaHHBIN yroJl, TUHEHHBIN
YroJl ABYTPAHHOTO yTia
JIByTpaHHBIN yroJl, TUHEHHBII
yToJ ABYTPaHHOIO yIJia

22.01.2027

27.01.2027

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenuKyasIpHOCTH

29.01.2027

https://m.edsoo.ru/YRQDSM9NH



https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH

IIJIOCKOCTEM: IPU3HAK
MePIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEH

39

[lepneHuKyIApHOCTD
IIJIOCKOCTEM: IIPU3HAK
MIEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

03.02.2027

https://m.edsoo.ru/DY2AF84T2

40

[lepneHuKyIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

05.02.2027

https://m.edsoo.ru/TS8OAINH2

41

42

Teopema o Tpéx
MEePIEHANKYIIApax
Teopema o Tpéx
MEePIIEHANKYIIApAx

10.02.2027

12.02.2027

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHIUKYIIIpax

17.02.2027

https://m.edsoo.ru/OWG81WDV3

44

45

46

KonrtponsHas paboTta no remMmam
"[lepneHAUKYISAPHOCTD MPSAMBIX
U T1ockocTei" u "YTiasl MeX Iy
MPSIMBIMU U TUIOCKOCTSIMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

[Tpu3sma: n-yronpHas npusma;
I'paHd ¥ OCHOBAHUS IPU3MBI;

19.02.2027

24.02.2027

26.02.2027

https://m.edsoo.ru/\VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFOL



https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL

npsaMas 1 HaKJIOHHAA IIPHU3MbI;
OOKOBas U IOJIHAS IOBEPXHOCTH
IIPpU3MbI

47

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
NapajuleIeuIe]] U €ro CBOMCTBA

03.03.2027

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuna: N-yronbHas
IIApaMUJia, TPAaHU U OCHOBAHHE
MUpaMU/Ibl; OOKOBAs U TOJTHAS
ITIOBEPXHOCTDH ITUPAMU/IBI;
IIpaBUJIbHASA U yCCUEHHAS
nupamuzia

05.03.2027

https://m.edsoo.ru/ITOFX00PA

49

[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHSTHE MTPABUIIBHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
MpU3Ma 1 NpaBuiIbHast
NUpaMK/1a; TPABUIIbHAS
TpEeyrojbpHas MUpaMua u
MIPaBUIIBHBIN TEeTpasap; KyO

10.03.2027

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKadAp U UKOCAdIP.

12.03.2027

https://m.edsoo0.ru/06SH021DD

51

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNeMEHThl CUMMETPHH B
NMpamMuiax, napaelenuneaax,
IIPaBWJIBHBIX MHOTOI'PaHHUKAX

17.03.2027

https://m.edsoo.ru/SWEUC9ENR

52

Briuucienue 21eMeHTOB

19.03.2027

https://m.edsoo.ru/EUP4MN760



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

MHOTOTPaHHHUKOB: p&Opa,
JMAroHasH, YIJIbl

[Tnomans 60KOBOM MOBEPXHOCTH
U IIOJIHOYM ITOBEPXHOCTHU IIPSIMOM

53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.edso0.ru/SQY9XSIL6
TeopemMa 0 OOKOBOI
MMOBEPXHOCTHU MPSMOI TIPU3MBI 24.03.2027
[Tnouianp 60KOBOIM OBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
54 MUPaMUIBI, TEOpPEMa O TIIOMIATH 1 https://m.edsoo.ru/R22FHBG60
OOKOBOY TIOBEPXHOCTH
yCeuEHHOM MUPaMHUIbI 26.03.2027
55 K&iﬁgﬁ;ﬁiﬁgom HoTeme 1 07 08.00p7  "MiBS//M.edso0.[WVHYNIOMQD
56 [TonsiTre 06 06bEMe 1 09.04.2027  https://m.edso0.ru/GM1LC394G
57 O06BEM TUpamMuIbI 1 14.04.2027 = https://m.edsoo.ru/B307P8WTC
58 O06BEM TUpaMuIbI 1 16.04.2027  https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUPAMHU/TBI 1 21.04.2027  https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuUIbI 1 23.04.2027  https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 28.04.2027  https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TPU3MBI 1 30.04.2027  https://m.edsoo.ru/BAGEMRRGE
63 O0BEM npU3MBbI 1 05.05.2027  https://m.edsoo.ru/FIMQWGEKFET
Kon bHas Ta 110 TEM
64 " (()) 61?21(\21 M?{olr)gf;)azH:KoZ" © 1 07.05.2027 https://m.eds00.ru/23S50180N
[ToBTOpenue, 0600IIEHNE
65 CHCTEMATH3ATI 3Ha£n/m. 1 https://m.edso0.ru/KXTOCIOQJG
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE 12.05.2027



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG

[ToBTOpenue, 0600IICHNE
CUCTEeMAaTH3alusl 3HAaHHH.

Brrunciienue paccTosiHuUi:
66 MEXIy IBYMs TOYKaMHU, OT TOUKH 1 https://m.edsoo.ru/HKP613JUC
710 TIPSIMOM, OT TOYKHU JI0

TJIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMHUCS IPSIMBIMU 14.05.2027

67 HroroBas koHTpobHAs paboTa 1 1 19.05.2027  https://m.edsoo.ru/KB3EKOA9U

[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
Brruucnenue yrios: Mexnay
68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, 1 https://m.edsoo.ru/X7CJU5L00
MEX1y IPSIMOH U IITOCKOCTHIO,

JBYTPaHHBIX YTJIOB, YTJIOB
MEX1y TIIOCKOCTSMHU 21.05.2027
OBUIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68 6 0



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpazoBanusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
25 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUSI U3 HUX IPU pPEIICHUU
' TeOMETPUUYECKUX 33/1a4
- OnepupoBarTh MOHATHSAMH: NapalieIbHOCTh W MEPHEHAUKYISIPHOCTH
' HPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3aMMHOE PacloioXKEHHE MPSIMBIX U IUNIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JBYTPAaHHOTO YIJa,
7.5 peOpo ABYTpaHHOIO yria, JMHEWHBINH Yol JBYTPaHHOTO yTIia, rpaaycHast
Mepa JBYTPaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIM M HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUJIbHBI MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuaa, MpU3MA,
' MPSIMOYTOJTHHBIN MTapajuieNenuIe], Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
-8 kinaccuukanuu  (BBIMYKJIBIE M HEBBINYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHHUKH, TpPSMble UM  HAKJIOHHBIE IPHU3MBI,
napaiesIenune bl)
29 OnepupoBatb HNOHATUSAMH: ceKylIas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHUH  MHOTOIPAaHHHUKOB,
' HCIIOJIb3YSl METO/I CIIEZIOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH

(BBIHOCHBIE) TUTIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTY:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputrMaM, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIPpU
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 aJroputMam, MPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, 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

OnepupoBarh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U INIOCKOCTH CUMMCTPHUU (I)I/Il"ypbl

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
IMPOCTPAHCTBCHHLIX T'C€COMCTPUYCCKUX (bHpraX, MNpCACTABJICHHYIO Ha
YCPTEIKaAX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJIL peHICHUS CTECPCOMETPUUCCKUX
3aaa4, MpeamnojJararomux HECKOJbKO MIaroB peuiCHUsd, C€CJIM YCIIOBUSA
NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMCH}ITB HpOCTGﬁIHHG nporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIMUOHHBIC CUCTEMBEI ITPHU PECHICHUU CTCPEOMECTPUICCKUX 3a/1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMECTPHUHN B UCKYCCTBC

[IpumeHsTH MOTyUYEHHBIEC 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyJIMPOBAHHOMN po0IeMBI,
MOJIETTMPOBATh PEalbHbIE CUTyallMd Ha SI3bIKE T'€OMETPUH, MCCIEN0BATh
MIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aireopsl, pelmaTh MPaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

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
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKAYy NpSAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocTei. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHI HAa TIOCKOCTH: TETPadp,

Ky0, napaJuiesienumnes, NoCTPOCHUEe CeUeHnn

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJSIPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM M IUIOCKOCTBIO,
JBYI'PaHHBI yTOJI, JMHEHHBIM Yyrojg JAByrpaHHoro yria. lleprneHaukynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsI PUTypbl Ha MIIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEePHEHANKYISIPAX

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipumsma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenunen, npsMOyTroIbHBIN NapAJUICICIIUIIET
u ero coiictBa. I[lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMUJIBL,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOTOTpAaHHUKHU: TIOHATHC




7.5

7.6

1.7

IIPAaBWJIBHOTO MHOTOIpaHHMKA, IpaBWIbHAs MpU3Ma U IpaBWIbHAs INHpaMHUIA,
MpaBUJIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN 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

Bbruuciienue 351eMEHTOB MHOIOTPaHHMKOB: p&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTH U TMOJHOM IOBEPXHOCTU MpPSAMOM MPU3MBI, IUIOIIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUJIBHOM IHMPAaMHJIBI, T€OpeMa O IUIOLIAIH

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 OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU 3a1ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJIi1 ONKUCAHKS PEAIBbHBIX MPOLECCOB U ABJICHUM U IIPU PEILIECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIlMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
of1ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3agad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeCKOHEYHO yOBIBalOIIas TI'eOMETpUYecKas MpOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTH IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneaureslb  MaTpHlbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMUK:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIApaMCTPOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

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

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOOJbIllee M HaUMEHbIlIee 3HAUEHUS
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUIMH, TIepBas U BTOpas MPOU3BO/HAS (YHKIIUU, T€OMETPUUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM ammnapaTa MaTeMaTHYeCKOTO
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAIIbHO-3KOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMoIkio i epeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTeldbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJIaMU 3aBUCHMOCTH MEXTY
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/a4d pPa3HBIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIIOBHIO 3aJa4M, MCCIEAOBATH IOJIyYEHHOE PEUICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1ayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM arapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apruMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yYMEHHE W3BJIEKATh,
MHTEPHPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYIO B TaliMIax, Ha
IrarpaMmax, rpaukax, OTpaXXarollyro CBOHCTBA peabHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C NPUMEHEHHEM
rpadu4ecKux  METOJOB U  JJIEKTPOHHBIX CPEACTB; TrpaduyecKu
UCCIEOBaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHHe OIepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpaUUYeCKUX METOJIOB; HPUMEHSTH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMM:  CIy4yailHash BEJIMYMHA, pacIpelesieHUe BEPOSITHOCTEM,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIHHA paclpelneieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3agay; 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 COYETAaHWH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KICHUS JJIsl PEeLIEeHUs 3a/1ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

VYMeHue onepupoBaTh IOHATUAMH: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJ MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3ydeHHbIE (PAKTBHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
KyO, mapajuienenumnesa, Npu3Ma, HDUpaMuaa, (Qurypa U IOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Miomanas cepbl, IIomanb
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHYycCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHyca M LWIMHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpalllEHUs1, UX CEYEHMs], B TOM YUCJIE C IIOMOIBIO 3JIEKTPOHHBIX CPEJCTB;
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 TPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3’MYHBIM TpPHU3HAKaM, BBITOIHATH HEOOXOIUMBIEC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11
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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, apXUTEKTYpPE; HCIOIb30BATh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/la4; HaXOAWUTh TeOMEeTpUYECKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BbEM) TpPHU peHIeHUuH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMANb, OOBEM, IUIOMIAAbh MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
IUTMHIPA, KOHYycCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMenue ONCpUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIOJI MCEXKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METO
I pCHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA JJIS PEIICHHs 3a/auu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHUMCKOM M  MHPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HesbIX Yncel
19 Panmonanbubie  ymcna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaJbHOH creneHu. JleficTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCMHYC M TAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnyHble U HATypaJIbHbIE JOTapUPMBI
HevictButenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHHS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOGHO-palIOHANbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U JOTapu(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




QyHKIUHU U TpaduKu

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

3 bynkun. YétHeie u HeuéTHble pyHkimu. [lepuoanueckue GpyHkunn
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHkunum.
32 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIUH.
' Makcumymbl 1 MUHUMYMBbI (yHkuuu. HauOomnbliee ¥ HauMeHbllee 3HaYCHHE
(GYHKIHU Ha TPOMEKYTKE
23 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
" Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuueckas nmporpeccuu. opmyra cI0KHBIX TPOIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO3k€ecTBO, onepaluu HaJl MHOKeCcTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Atanacsn JI. C., byryzo B. ®@., Kagomues C. b., Ilo3usx 3. T'.,
Kucenéra JI. C. Maremaruka: anreOpa ¥ Havajla MaTEMAaTHUYE€CKOTO aHAJIN3a,
reometpus. ['eomerpus. 10—11 wmaccel. ba3oBwiidi W yriryONEHHBIA YPOBHHU:
yueOoHuk. — M.: [IpocBenienue.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. Aranacan JI. C., byry3oB B. ®@., Kanomues C. b. u ap. Meroanueckoe
nocobue K npeamMeTHor auHUM yueOHuKoB «['eomerpus. 10-11 kimaccb». —
M.: IIpocseuienue.

2. 3uB b. I'. I'eomerpus. Jnnaktnyeckue marepuainsl. 10 knace. bazossii
u yriayOnénnsiii ypoBau. — M.: IIpocBemienue.

3. Pabouas mporpamma mo reomerpun. 10—11 kmaccst k YMK JI. C.
ArtanacsiHa u ap. — M.: [Ipocsenienue.

4. Marepuanel i NPOBEACHUS CAMOCTOSITENIBHBIX, MPOBEPOUYHBIX H
KOHTPOJIbHBIX Pa0doT.

5. Marepuanbl A1 TOATOTOBKM OOYYaIOIIMXCA K TOCYJapCTBEHHOM
UTOTOBOM aTTECTALMH 110 MAaTEMATHUKE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPHET

1. Poccuiickas oanektponHas wmkona (POUI) —  mudpossie
oOpa3oBaTebHbIC MaTEpUAJIbI U YUEOHBIC 3aHSATHS.

2. OdunmanbHpiil calT u3gaTenbeTBa «IIpocBerienney — 3IeKTPOHHBIC
y4eOHbIE U METOJIMYECKUE MAaTCPUAIIBI.

3. Odenepanpabiii  moptanm  «Poccuiickoe  oOpa3oBaHue» @0 —

uH(pOpMaIMOHHBIE U 00PA30BATENbHBIE PECYPCHI.

4. VIHTepakTUBHBIC TE€OMETPUUYECKHUE MOJAETH U IU(POBBIE HHCTPYMEHTHI
IUIS IOCTPOCHHUS U UCCIIEIOBAHUS TEOMETPHUECKUX OOBEKTOB.

5. DOnexkTpoHHBIE O00pa3oBaTeiIbHBIE PECYpPChl s BU3yaJlU3allUd
IPOCTPAHCTBEHHBIX ~ (UTYp, TIOCTPOCHHS UYEpTEeKed U  HccleloBaHMA
reOMETPUYECKUX 3aBHCUMOCTEH.



6. DNeKTpOHHBIE TECThI, TPEHAXKEPHI U MaTepuaibl I 3aKperiCHUs
M3yYCHHOTO MaTepHaJla M MOATOTOBKM K T'OCYJAapCTBEHHOM HWTOTOBOM
aTTECTalLUH.
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