MyHuunnansHoe kazenHoe o6u1eo6pazoBaTebHOE yupe:xaenne OpabIHCKOro
paiiona HosocuGupcekoii obaacru- Opabiackas cpeansis
o0wmeoOpazoBaTebHasa mMKoJa No2

(0 PAHOH,
(}0 A,
9‘?‘ «\‘J\‘“M mfﬁa,o’o

& { #
9“.,';}*9‘9 05‘4505,0 P

PACCMOTPEHA BEPXJIAIO
Ha MeJarornyeckoM CoBeTe 2 436 3 A.JO. Putrep
npotokon ot 09.06.2026 Nel5 AFEG Y06. 2026 r. No 130

CornacoBayp ¢ 3aM.IHpeKTOpa 1Mo
YBP % E.A. Iloneraena

PABOYAS IPOTPAMMA
(ID 10013757)

yueOHoro npeamera «I'eomerpusi. ba3oBbiil ypOBeHb»
st ooyuaronuxcs 10-11 knaccos

CocraBurens: ABmakoBa M.H.,

YYUTCJIIb MATCMAaTUKU

p.ii. Opabiackoe, 2026



OMKOY-Opasiackas COII Ne2
PaGouas nporpamma yuebnoro npeameta «I'eometpus. ba3oselit ypoenb» Ha ypoBHe COO 10-

11 knaccer
COAEPKAHUE

TTOSACHUTEJIBHAS BATIMCKA ... ..ottt ettt sttt ettt e et esseesaeesnteenbeenseennnesnnas 4

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS TTPOT'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPE/ITHET'O OBILIET'O OBPA3BOBAHUS.........ccviiiieiieeeeeeeeeeeee e 8
JIMTHOCTHBIC PEBYITBTATBL. .. . euveeuveeseeessreesseesseenseesssessseeseesseesssessseenseesseessessssessseenseesseesssesnsessseesseessseensennes 8
METATIPEIMETHBIC PE3YIIBTATBL. ... .eeuveeveersreesreeseesseessseasseeseesseesssessseenseesseesssessseesseesssesssesssessseessessessssesns 9
TIPEAMETHBIC PEBYIIBTATBL ... . eeecuveeeureeeereeasreeasueensseesseeessseessssessssesassseessseesssssesssessssesessseessssessssesssssessnses 11
PABOYAS TTPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS ......cooviiiiiiiiiiiiieiceieeceee 30
TTOSCHUTEIBHASN BAITHCKA ... uveeeueeieeueieeiteesteeeatteesateeaauteesabeeensteesaseeasaeesaseeaaseeesabeeaneeesabeesaseeesaseeenseeesnseeans 30
(0100 (507221 12 (S0 10 e ()51 - OO SRRRRPRRRTI 32
L0 20 T PRSI 32
D 20 T RSP RRRR 33
TTPEAMETHBIC PEBYIIBTATBL.....ceuuveeeueieeueeeateeeseeeaaueeaanseeeanseaaseeaaseeesseeeasseesnseeaanseesnseesanseesnsseesnseesseeesnseesanes 34
TEeMATHUECKOE TITAHUPOBAHME ......uuvveeeeuerieeenieteesaueeeesaseteesaseteesanseteesaasateesansetessanseeessaseeesssnseeesssseeessnnnes 37
LD 0 £ T USRS 37
L1 KITACC .ttt ettt ettt h e et et e bt e s bt e e bt e et et e e bt e at e et e e bt e nhtesat e et eebeenaeeeaees 49

HprO‘{HOC IJIaHUPOBAHUEC

[NEPEYEHb (KOAUD®UKATOP) PACITIPEAEJIEHHBIX T10 KITACCAM ITPOBEPSAEMBIX
TPEBOBAHMM K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
I[MPOI'PAMMBI CPEAHEI'O OBHIEI'O OBPA3OBAHUA U 3JIEMEHTOB COAEPXXAHUA
TTIO MATEMATHEKE ...ttt ettt ettt et e e e e e st e e bte e at e e s beeeanseeenseeeenseeenneeeanseean 67
L 20T USROS 67
[TpoBepsiembie TpeOOBaHHS K Pe3yIbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOM
Mporpammel . 67
[IpOBEPSIEMBIE TEMEHTBI COMEPIKAHIS ... uveenereerureeenreerieeenateessteensaeesteeeaseeesabeeensseesabeeensseessbaeenseeensnees 71
T KTTACC ettt ettt ettt ettt e ettt et e e ab e e bt e e sa b et e bt e e ea bt e e bt e e eab et e bt e e e bt e ebteesbeeeabeeea 75
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbLHOM
Mporpammsl . 75
[TpOBEPSIEMBIE FTEMEHTBI COMEPIKAHMS ... .veeeneeeerurieeureeeuteeauteesseeenseeesseeaaneeeanseeeanteesaseeaaneeesseeenneeenanens 78
[IEPEYEHD (KOJJUDPUKATOP) [IPOBEPSIEMbIX TPEBOBAHUI K PE3YJIbTATAM
OCBOEHMS OCHOBHOM OBPA3OBATEJILHOM ITPOIPAMMBI CPEJTHET'O OBIIEI'O

OBPA30OBAHUNA U DJIEMEHTOB COAEPXAHUS [TO MATEMATHKE ..o, 82
[TpoBepsiembie Ha EI'D mo marematnke TpeGoBaHMS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeIbHON TPOTPAMMBI CPETHETO OOIIETO OOPABOBAHMS. ... .cevveerreererernreenreesseesseesseesseeseesseessnenns 82

[lepeuenp 31eMeHTOB cojepxkaHus, nposepsiemMbix Ha EI'D nmo maremaruke 87



OMKOY-Opasiackas COII Ne2
PaGouas nporpamma yuebnoro npeameta «I'eometpus. ba3oselit ypoenb» Ha ypoBHe COO 10-
11 knaccer

PabGouass mnporpamma no yueOHOMy mpeametry «Martematukay (6a30BbIN
YPOBEHb) BKJIIOYAET TMOACHUTEIbHYIO 3allMCKy, COJepKaHue oOydeHus,
IUTAHUPYEMBIE  pe3ylbTaThl  OCBOCHHSI  MPOTpaMMBI MO  MaTeMaTHKe,
TEMaTUYECKOE TUIAaHUPOBAHME, MepeyeHb (KoAu(pUKaATOp) paclpeeeHHbIX MO
KJlaccaM MpOBEpsieMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpPaMMBbl CpPEAHEro OO0IIero oOpa3oBaHUS M HJIEMEHTOB
colepKaHUsl 1O MaTeMaTuKe, TMepedeHb (KoAU(pUKATOp) MNPOBEPSEMBIX
TpeOOBaHMI K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl
CpeaHero oo01ero 00pa3oBaHus U JIEMEHTOB COACPKAHUS TT0 MAaTEMATHKE.

[losicHuTenbHas 3amucKa OTpaxaeT oOIlMe LeNu W 3aJauyd U3Y4YCHHs
MaTE€MaTHUKH, XapaKTEPUCTUKY MCUXOJIOTMUECKUX MPEANOCHUIOK K €€ U3YUEHHIO
00y4aronIMMuUCs, MECTO B CTPYKType y4eOHOro IiaHa, a TaKXe MOIXOIbl K
0oTOOpY COAEpKaHUs, K ONPEAEICHHUIO IIaHUPYEMBIX PE3YIbTaTOB.

Copepxanue OOydeHHUs PACKPBIBAET COJEPKATENbHbIE JUHUHU, KOTOPHIE
npeajaratorcs Jjig 00A3aTENbHOTO M3Y4YEHHUs B KaXJOM KJacce€ Ha YpOBHE
cpeaHero oo1ero oopa3oBaHus.

[Imanupyemble pe3yJabTaThl OCBOEHHUS MPOTPaMMBI IO MaTeMaTHKe
BKJIFOYAIOT JINYHOCTHBIE, METANpEIMETHbIE pe3yJbTaThl 3a BECh IEPUOJ
0o0yuyeHHUsI Ha YpOBHE CpPEJIHETr0 OOIero 0oOpa3oBaHMs, a TaKXKE MPEIMETHbIC
JOCTHXKEHUS 00yYaronIerocs 3a Kaxabli roj] 00y4eHHUs

PABOYAS NTPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
INOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOTO YpPOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOro
roCyZIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYECKOMY O00pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecIiednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFONIIUMU OCHOBY VIS CaMOPA3BHUTHsI W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIXCs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTte ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEAHEro OOLIEro
oOpa3zoBanusi OOyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
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IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
MPABUJIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TECOMETPUUYECKHUX
a0CTpakIii, COOTHONICHUH PEATbHOTO W HJICATHLHOTO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUW M IMPOILECCOB pPEAJIBbHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOr0 MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl ajanTalliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcsi OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECIeYMBAET BO3MOXHOCTb H3YYEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOU.

Jlornueckoe MbIlUIEHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYarolMMHCS
MOHSATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUsI T€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUraTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O0acTsIX AesTenbHOCTH 4YesoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIuaibHOro ObITusA, (opMma
OTPAXKEHUSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamu O0O0bBEIUHSET pa3Hble BUIbI y4eOHOH U TPYAOBOM JESATEIBHOCTH,
ABJISIETCSI OAHUM U3 MPOPECCHOHAIBHO BAXKHBIX KA4yeCTB, MO3TOMY AaKTyallbHa
3amadya GOPMUPOBAHUS y OOYUYAIONIMXCS TMPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHHS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESTEIHHOCTU 110 MHOTUM HaIlPaBJICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOLIEKYJIbTYpPHOE PpPa3BUTHE
oOydaromuxcst ~ 4epe3  oOecrleueHHe  BO3MOXKHOCTH  MPHOOpETEeHusT U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCUCTBU,
crenu@UIHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOJAOHKEHUST 00pa3oBaHus
0 CTELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HUCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMerpuu Ha 0a30BOM YpOBHE IMpEeJHA3HAYEHA s
00yyYaroIMXCcsl CPEAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOTrO 00miero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOMTBH OOIIME MAaTeMaTUYECKHUE YMEHMsI, CBSI3aHHBIE



OMKOY-Opasiackas COII Ne2
PaGouas nporpamma yuebnoro npeameta «I'eometpus. ba3oselit ypoenb» Ha ypoBHe COO 10-
11 knaccer

co cnenupuKoil TreoMEeTpud M HEOoOXOAuMBIE Il KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETPHUIO Ooliee
riyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B NPOPECCUOHATBHON AESITENbHOCTH.

JlocTmKeHHe 1eNM OCBOCHHS MpPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anay. [IlpuopuTeTHBIMM  3aJayaMud  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBISIFOTCS:

10 opMUpOBaHUE TMPEACTABICHHUS O TEOMETPUM KaK YacTH MUPOBOMU

KYJBTYPBI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAKOIIUM MUPOM;

11 (popMUpOBaHME NPEACTABICHUS O MHOTOI'PAaHHUKAX U TeJaX BPAICHUs KakK
O B@XHEMIIMX MaTeMaTUYECKUX MOJEJNSIX, MO3BOJSIONIMX OIMHUCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOLIEro MUPA;

12 popmMupoBaHMEe YyMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIlCHHUS;

13 OBJIaJIcCHUE METOJIaMU PELICHMs 3a/lad Ha MOCTPOEHUS Ha M300paMeHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

14 opMUpOBaHME YMEHHSI OINEPUPOBATH OCHOBHBIMM IOHATUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalIeHHUs U UX OCHOBHBIMU CBOICTBaMH;

15 OBIailcHUEe  aIrOpUTMaMU  pEUIEHHs  OCHOBHBIX  THUIIOB  3ajauy;
dbopMHpoBaHHE  YMEHHMsS  IPOBOJUTHL  HECIOXHBIE  JOKa3aTeJbHbIE
pacCykKJe€HUsT B XOJI€ PEIICHHUS CTEPEOMETPUYECKUX 3aJad W 3a1ay C
IIPAKTUYECKUM COAEPIKaHUEM;

16 pa3BUTHE UHTEJUIEKTYaJIbHBIX " TBOPYECKHUX CHOCOOHOCTEM
oOyyaromuxcs, IO3HABaTeJbHOM  AKTUBHOCTH,  HCCIIEOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIILIICHUS;

17 popmupoBanue (HyHKIIHMOHATIBLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHHE pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pealbHbIX >KU3HEHHBIX CUTYalUAX U MPU U3YYEHUU
JIpYruX  y4ueOHBIX  NPEAMETOB,  IPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIUPOBATH MX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJIENU, [PUMEHITh OCBOEHHBIM TIE€OMETPUYECKHM
anmapaT  JUIsd  peLIeHUs  MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATh U OLICHUBAThH I1OJIyYCHHBIE PE3yJIbTAThI.

OTAMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUU B Hayajle €ro M3y4YeHHs 3a/Jady, pellaeMblXx Ha YpOBHE
WHTYUTHBHOTO MTO3HAHMUS, ¥ OTPEIeIEHHBIM 00pa30M OpraHn30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
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MBIIIJIEHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NPEIMETA.

[Ipeanourenue oTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTh IPEIMETHO-
IPAKTUYECKON JESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
yYalllUXCsl B Kypce CTEpPEOMETpPUU MPOBOAMUTCS 3a CUET peleHus 3aj]ad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUpPOBAHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJasgHOCTh, a OINEepUpPOBaHME O0pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HarJIATHOCTH, MBICJIEHHOTO U3MEHEHHSI €70 UCXOAHOTO COAEPIKAHHUS.

OcHOBHBIE cozepkaTenbHble TUHUKA Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsiMbple U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd HeE TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSM, HO W IO TOJaM
00y4eHUsl Ha YPOBHE CpeHEro oOuiero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUS, COOTBETCTBYIOILEE MPEAMETHBIM pe3ybTaTam
OCBOEHHUS paboueil MmporpamMmbl, pachnpeneiaEHHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUYECKUMU
HNOHATUSAMU U HAaBBIKAMHM OCYLIECTBIISUIOCH ITOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
oOILIyI0 CUCTEMY T€OMETPUYECKHX MPE/ICTABICHUN OOy4arouIuxcs, paclupss u
yriy0ssisa €€, o0pasysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reometpuun orBoauTcs 2 yaca B Henenmto B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.
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COJEPKXAHUME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anmHOe pacnosiokeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMeECH,
napajyieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCT OPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMbIE B  IIPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPAMBIX; MNAPAJIIEIBHOCTh MPAMOM M IJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAYy MPAMBIMA B MOPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: IapajuleNIbHble  IUIOCKOCTH; CBOICTBA
napajiebHbBIX TuIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBIE (UTYypBl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaiesenumnes]; ToOCTPOCHUE CEUCHUH.

[TepneHaUKyASIPHOCTD ONPSIMOM U TJIOCKOCTH: NEPIECHANKYIIAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSMbBIE MapajuICIbHBIE W NEPHECHAUKYJAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
MEPIEHANKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXAY MNPAMON U
IJIOCKOCTBIO;  JABYTPAHHBIA  yroj, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT  OpsIMOM 10  IUJIOCKOCTH,  MpoeKuust  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHIUKYyISIPHOCTh  IUIOCKOCTEM: MPU3HAK  MEPHEHIAUKYJISIPHOCTH  ABYX
IJI0CKOCTEN. TeopeMa 0 TpEX MepHeHAuKyIsIpax.

MHOrorpaHHuKu

[TonsiTHe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronbHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAs OBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajjieyenunes; 1 ero cBoictBa. I[lupamupaa: n-yronpHas nupamuja, rpaHd U
OCHOBAHUE MUPAMUJILI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yceuéHHas nupamMuga. OIJIEMEHTbl Tpu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOTIOTPAaHHUKA; IPAaBUJIbHAS IIPU3Ma U
NpaBWJIbHAS NHpPaMUA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CedeHust Npru3Mbl U IUPAMU/IBL.
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CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, TMPSIMOH,
IUIOCKOCTH.  DJNEMEHTBl CHUMMETPHH B  NHpPaMHIAX, Mapajlieenurneaax,
IPABUJILHBIX MHOTOTPAHHHUKAX.

Brluucnenne 5JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaM, YTJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUIONAAh OCHOBAaHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH TMIPSIMOM IPU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH MPABUILHON IHPAMUIBI,
TeopemMa O Iulomanu yceu€éHHoul mnupamuabl. [lonsitue o0 o00béEMe. OOBEM
MUPAMUIbI, TPU3MBI.

[TogoOubie Tena B mnpocTpancTBe. COOTHOLICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

11 KVIACC

TeJsia BpaleHus

Hunuuapuueckas MIOBEPXHOCTH, oOpasyroliue UIHHAPUYECKON
MOBEPXHOCTH, OCh IIWIIMHJIPUYCCKON IMOBEpXHOCTH. llunmmHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAb OOKOBOM M TMOJHOU
TTOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOHM nmoBepxHocTUu. KoHyc: ocHOBaHME U BepIIMHa, 00pa3yroias
U OCh, IUIONMIaJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroiye 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1eHTp, paauyc, AUAMETP; IUIONMIA[b MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IA1b CEepHI.

N3obpakeHue Te BpallleHus Ha MII0CKOCTU. Pa3BépTka uInHApa U KOHYca.

KoMmOvHanuu Tem BpamieHMss ©W  MHOTOTPAHHMKOB. MHOTOTPaHHUK,
OmMHCaHHBIA OKoJIO cdepwl; chepa, BNHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlCHHUS.

[Tonsarue 06 o6nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPSIMOYTOJIEHOTO TapajulieNienurena u ciaeactBus u3 He€. OO0bEM IuIMHpAa,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOTI0OHBIX TEll.

Ceuenus mwmHApa (TMapauieIbHO W TEPHEHAUKYJSIPHO OCH), CCUYCHHS
KoHyca (TapaJielbHO€ OCHOBAHHWIO M TPOXOJIAIISE UYepe3 BEPIINHY), CCUCHUS
mrapa.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE
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Bekrtop Ha miockocty U B pocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO0. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpsmMoyrosibHas cucrema
KoopauHAT B ImpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmmne 3agaun B
KOOpAMHATax. YTOJ MeEkay Bekropamu. CKalIpHOE IPOU3BEIECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpSMbIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METO/I IPH PEUICHUHA T€OMETPUYECKUX 3a/1a4.
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IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTruKa» XapakTepU3yrTC:

I'paknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJCHUMH,
IpoLeayp TpaxIaHCKOoro ooOmiectBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICICTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOILLJIOMY M HAaCTOSIIEMY POCCUHMCKOW MaTEMaTUKH, IECHHOCTHBIM OTHOILIIEHUEM K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIBI,
K HCHOJIb30BAHUIO ATUX JOCTHXKEHUN B JPYyrUX HayKaxX, TEXHOJOTUsX, chepax

HSKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHUEM JTYXOBHBIX LEHHOCTEH POCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U IESITETbHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIKOYAs JCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azady, peleHnu, pacCyKIeHuN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 370poBOoro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUN U

OT/ABIXA, perynspHas busnueckas AKTUBHOCTb); buszrgecKoro
COBEPILIECHCTBOBAHMS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTEIILHOM
NEATENbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM ILIEHHOCTHU TPYAOJIIO0US; MHTEPECOM K
pa3auuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
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Oynymeid mnpodeccur W peaqu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caM0OOpa30BaHUIO Ha TPOTSHKEHWW BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

JKOJI0rHYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYCCKON KYJIBTYPhl, TOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSTHHE NMPHPOAHOW M COIMAITBHON
Cpenmpl, OCO3HAaHWEM TJOOATBHOTO XapakKTepa HSKOJIOTHYECKUX MPoOieMm;
OpHEHTallUel Ha TPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUU NJisi pElIeHUs 3aaad B
0o0JIaCTU  OKpyXalolel Cpelbl, IJIaHUPOBAHHUS TOCTYNKOB U OLEHKH HX
BO3MOYKHBIX TTOCJICICTBHH JIJIS1 OKPY KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT'O MO3HAHMS:_

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM Haykh Kak cdepbl UYeJOBEHYECKOM AesTeNbHOCTH, 3TanoB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUIN3AINH, OBJAICHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CPEICTBOM TIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYI0 M HCCIEIOBATENBCKYIO ICSTEIHHOCTD
WHIMBUYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  no3znasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3zoBble Jorn4eckue AeucTBUs:

10 BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOIICHUN MEXIy MOHATHUSAMU; (OPMYIHUPOBATH
OTIpENICICHNUs] ~ TIOHATHM;, YCTAaHABIMBATh CYIIECTBEHHBI  MpPU3HAK
KJIaCCU(UKAIIMU, OCHOBAHHS JUISI OOOOIICHHWS W CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

11 BocipuHUMAaTh,  (GOPMYJIUPOBATh W  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTPHUIATENbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIJIOBHBIE;
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12 BBISIBJISATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M  H
npoTuBOpeurss B (aKTax, JJAHHBIX, HAOITIOJEHUSAX U YTBEPKIACHUSIX;
npeajiaraTb ~ KpUTEpUU s BBIIBICHUS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHNIL;

13 1enaTh BBIBOJIBI C MCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, JIEIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

14 IPOBOJIUTH CaMOCTOSATENIbHO JI0Ka3aTesIbCTBa MaTEeMaTUYECKHUX
YTBEPKJICHUU (MPSMbIE U OT MPOTHUBHOI'O), BHICTPAMBATh APTyMEHTALIMIO,
OPUBOJUTH TNPUMEPHI M KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBO/IbI;

15 BBIOUpATh CHoco0 pemieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUA, BBIOMPATh HauOoyee MOAXOAIIMI C Y4YETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue 1eHCTBUA:

12 UCTIOJIB30BAaTh BOIPOCHI KaK MCCIENOBATENbCKUI MHCTPYMEHT IO3HAHUS,
(GbopMyaupOBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUHE, MpodIemMy,
yCTaHAaBIMBAaTh HCKOMOE W  JaHHoe, (opMHpOBaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

13 MPOBOJUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME 10 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro
oOBbeKTa, SBJIEHUS, TMpOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SABJICHUSIMH, IPOLIECCAMU;

14 caMOCTOSITENHHO (POPMYIUPOBATH 0OOOIICHHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOACHUS, WCCIEAOBAaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

15 MpOTHO3UPOBATh BO3MOXKHOC pPa3BUTHUC IIPOIECCA, A TAKXKE BbIJIBUIATh
IPEATOIOKEHNS O €r0 Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nnpopmanueii:

12 BBISABIIATH A€PUIIUTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX JIJIsl OTBETa Ha
BOIIPOC U ISl pEUICHUs 3a]1auu;

13 BBIOMpaTh ~ MHPOPMALMIO M3  MCTOYHUKOB  PAa3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OpPMAIUIO
Pa3IUYHBIX BUJOB U GOPM MpECTaBICHUS;

14 CTpYKTYpUpOBaTh MH(MOpPMAIUIO, MPEACTABIATh €€ B Pa3IMYHbIX (HOpMaXx,
WJUTIOCTPUPOBATh TpaUUuecKy;

15 OLIEHNBATH HaJEXHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
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2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeus, 00ecneyusaom
CcPOpMUPOBAHHOCINb COYUATLHBIX HABBIKOS 00YUAIOUWUXCSL.

OO0uienue:

10 BOCTIpUHUMATD U (POPMYJIMPOBATH CY>KJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U TEeIIMH OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXXKAaTh CBOIO TOYKY
3peHUs B YCTHBIX M INMHUCBMEHHBIX TEKCTaX, JaBaTh IOSCHECHUS IO XOIy
peNIeHHS 3a]]a49k, KOMMEHTHPOBATH MTOTYYEHHBIN pe3yIbTaT;

11 B X0ZIe 00CYKIEHUS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, pelaeMoi 3a1auu, BRICKA3bIBATh UJCH, HAIIEJICHHBIC HA MTOUCK
PEIICHUS; COTOCTaBIATh CBOM CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JUajora, OOHapy>XKMBaTh pa3lIMdUe W CXOJCTBO TO3UIUH; B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

12 MpeACTaBIATh,  pe3yJdbTaThl  pEHIeHWS  3a7a4d,  DKCIICPUMEHTa,
UCCJICIOBAHMSI,  MPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIMN U OCOOSHHOCTEH ay TUTOPHUH.

CorpyanunyectBo:

10 MOHUMATh U UCIIOJIB30BATh MPEUMYILIECTBA KOMaHAHOW U MHIUBUYy JIbHOM
pa®oThl TpU pelmeHUH Y4eOHBIX 3aJay; MPUHUMATh LIeJb COBMECTHOM
NEeSATENIbHOCTH,  IJIAHUPOBAaTh  OPraHU3alMl0 COBMECTHOW  paboThl,
pacnpenensiTh BUAbl PabOT, JOroBapuBaTbcsi, OOCYXKAaTh Mpolecc U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

11 y4acTBOBaTh B IPYIIOBBIX (hopmax paboTsl (00CykaeHUS, 0OMEH MHEHUH,
«MO3rOBbI€ HITYPMBD» M HHBIE); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATb CBOM JEHCTBUS C JPYIrMMH 4IEHAMH KOMAaHJbI;
OLICHMBATh KAa4YECTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie  pecynamuenuie Oeticmausl, obecneuusaom
Gdopmuposarue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

12 COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4u, BEIOUpPATh CIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YUETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

e BJAQJCTh HaBBbIKAMHU [O3HABaTEIbHOM pedIeKCUd KaK OCO3HAHHUS
COBEpIIAEMBIX JIEWCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS THpolecca U
pe3yJibTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;
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e IpEABHUIETb TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIPU pPELICHUU
3a1a4d, BHOCHTb KOPPEKTHMBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OLEHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHHS WIM HENOCTWKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBarh NOHATUAMU: TOUKA, PsIMAas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX NIPHU PELICHUU
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUAMU: MAPATUIETBHOCTh U MEPIEHINKYISAPHOCTD IPSIMBIX
Y IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aUMHOE PpACIIOIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUSIMH: ABYTPAHHBIM YroJl, TpaHW JBYI'PAHHOIO YIJa,
pedpo ByrpaHHOTO YIJa; JUHEHHBIA Yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTb NOHATUSAMM: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUJIbl MHOTOI'PAaHHHUKOB (IMpaMUJa; NpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccudukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, TMPABUIbHbBIC
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajieIenUuIebl).

OnepupoBath MOHATHUAMMU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONb3YsI METOJI CIIENI0B.

Crpouth ceueHUs] MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHH3Y.

Pematp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO o0pa3lam WiH
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIWTHYECKHE METOJbl IPU PELICHUN
CTaHJApPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIYMCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS NPIMBIMH.
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Pematp 3ajaun Ha HAXOKJECHUE TE€OMETPUUYECKUX BEIMUYUH 10 oOpa3Lam Wiu
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTAHJApPTHBIX MAaTeMAaTHYECKMX 3aJad Ha BBIYMCIEHHE YIJOB  MEXAY
CKPCILMBAIOIKUMUCSA MPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, IBYI'PAHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIJIOLIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOLIEHUS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpumensTb reomeTpuyeckue (akTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEeAToaralouX HECKOIbKO [IAr0oB PEIICHMs, €CIIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IprMeHATs mpoCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B NPHUPOAEC U
YKW3HU, pPACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyalluH W IIPUMEHATh HW3YYCHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eckKd Cc(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIEOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpPEM, anmnapara anreOpbl; pemaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITACC

OnepupoBaTh TOHATHSAMU: LWIMHIPUYECKAash TOBEPXHOCTh, OOpa3yroume
IWIMHAPUYCCKOR  TIOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrolire KOHHYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacmo3naBats Tena BpamieHus (IWIHHIP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOTYUYCHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnoiokenue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.
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Beruucnare  00bEMBI M IUIOMIAAW  TMOBEPXHOCTEW TEJ  BpaIlCHUS,
TEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy Hu
OTNIMCAaHHBIA OKOJO cdepsl, cdepa, BIHUCAHHAST B MHOTOTPAHHHK WU TEJO
BpaIeHHUs.

Boraucnars COOTHOILIGHHUS] MEXKY IUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMU
IMOJOOHBIX TEI.

N3o0paxkath u3zyuaemble (UTYpbl OT PYKH M C TNPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BeinonHaTh (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuJ CBepXy, COOKY, CHU3Yy; CTPOUTH CEUCHUS TEJ BpaIlEHHUS.

N3BnekaTh, HHTEPOPETHUPOBATH U MPEOOPa30BbIBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpeACTAaBICHHYIO HAa YepTekKax U
PUCYHKaX.

OrnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BeimonuaTe €UCTBUS CIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMH OHM 001aAaloT.

[IpumeHsTh MpaBuIo Napasuieienuneaa.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBI.

Haxonuts cymMmMy BEKTOPOB U ITPOU3BEICHUE BEKTOPA HA YUCIIO0, YTOJ MEXKIY
BEKTOpPAMH, CKaJspHOEC TMPOMU3BEJCHUE, pACKIaJbIBaTh BEKTOp 1O JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3afaBath IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reoMmeTpudeckue (AKTBI IS PEIICHUS CTEPEOMETPHUCCKUX
3aj71a4, MPEANoJIararoliuX HECKOIbKO 1IaroB PEIICHUs, €CJIM YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiiiire reoMeTpuueckue 3aJadud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/1a.

Pemarr 3amaum Ha J0OKAa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH |
HaXO0XXJICHUE TCOMETPUICCKUX BEIUYHMH 10 00pa3liaM WiIu ajJropuT™MaM, MPUMEHSs
W3BECTHBIE METO/IbI MPU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX 3a1ad.

[IpumensTe mpocTeiiliie MOporpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoaUTH NpUMEpPHl MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEW B MpUPOAEC U
YKWU3HU, pacio3HaBaTh MPOSIBJICHNE 3aKOHOB '€OMETPHUHU B UCKYCCTBE.
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[IpumeHsATh MOJIydyeHHbIE 3HAHUs HaA IPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHATh HW3YUYECHHBIE TOHATUS B TMPOILECCE IOKWCKA PEIICHUA
MaTeMaTU4YeCKhn CPOPMYIHPOBAHHON TPOOIEMBI, MOJICIUPOBATH pEaTbHBIC
CATyalluM Ha SA3bIKE T[E€OMETPUHU, MCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphbl; pemaTh
MPAKTUUYECKHUE 3a]1a4, CBS3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKUX BEJTMYMH.

[IpomexxyTouHast arrecTalusi 1O T'€OMETPUU MPOBOAMUTCA MO MOJAYJIbHOM CHUCTEME B
BUJIE 3aYeTOB [0 Mepe IPOXOXKIAECHUSL pas3znenoB paboueil mporpammsel. PesynbraThbl
OTpakaroTcst B MOAYJIbHBIX JincTax (ITpunoxxenue 1)
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u K i (ungposbie)
n/m | TeM NPOrpaMmbl Bcero O;Tpom’m’le p ;KTH%CKHe o0pa3oBaTe/ibHbIE
padoTbl padoThI pecypes
1 BBejenue B CTEpPEOMETPHUIO 10 bubmorexa LIOK
https://m.edsoo.ru/1¢209e37
[IpsiMbIe M TIIOCKOCTH B
) IIPOCTPAHCTBE. 12 | bubnuoreka IIOK
[TapanneasHOCTh NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneHIUKyYISIPHOCTD 12 bubmunoreka IIOK
MPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYIB! MeXAy NPSAMBIMU U 10 1 bubnmoreka [JOK
IJIOCKOCTIIMU https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
> MuororpannmKy 1 ! https://m.edsoo.ru/1¢209e37
. bubnuoreka [JOK
6 OGHEMBI MHOTOTPaHHUKOB ? ! https://m.edsoo.ru/1¢209e37
7 IToBTOpEeHue: ceueHus, 4 1 bubnunoreka IIOK
paCCTOSIHUS U YTJIIbI https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB 68 5 0
10 ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
HanMenoBanme KoJsmn4yecTBO 4acoB DIeKTPOHHbIE
w oo . ; Cotrmens
n/m ﬁ OIlr AMMEI Bcero oﬁn TPOJIBHBIC %alcmqeclme o0pa3oBaTe/IbHbIE
porp padoTsI padoThI pecypesI
bubnmorexa [JOK
Tena mpammeniA 12 https://m.edsoo.ru/1¢209e37
g bubnnorexa [JOK
OOt rex > : https://m.edsoo.ru/1¢209¢37
Bexrops! n
KOOP/IMHATHI B 10 1 bu6nnorexa IIOK
HPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[ToBTOpEHME,
o0o01IeHwHe, 7 1 bubmuoreka [JOK
CUCTEMAaTHU3aLUI https://m.edsoo.ru/1¢209e37
3HAHUU
OBUIEE KOJIMYECTBO 34 3 0
YACOB IIO ITPOTPAMME



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

10 KIIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
/o yp Beero Koutpoasnbie | IlpakTuueckue u3ydeHnsi | 00pa3OBATENbHEIe

padoThI padoThI pecypeb

OcCHOBHBIEC OHATHS
CTepEeOMETPHUU: TOUKA, MpsMas,
IJIOCKOCTB, IPOCTPAHCTBO.
[TpaBuna n3o0pakeHust Ha 1
PUCYHKAX: U300paxeHUs
IJIOCKOCTEH, MapajuieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka

https://m.edsoo.ru/14467518

[TonsTHA: nepecekaromumecs
IUIOCKOCTH, IIEPECEKAIOIIUECS 1 https://m.edsoo.ru/9f4eae3 1
IpsiMasi v IJIOCKOCTh

[TonsTHA: nepecekaromumecs
IUTOCKOCTH, MTEPECEKAIOIHECs 1 https://m.edsoo.ru/ae56ad45
npsiMast ¥ IIIOCKOCTh

3HAKOMCTBO C
MHOTOTPaHHHKAMH,
U300paKeHNEe MHOTOTPAHHHUKOB 1 https://m.edsoo.ru/58a8729a
Ha PHCYHKaX, Ha
MPOCKIIMOHHBIX YCPTCIKAX

HauanbHubie cBeienus o kyoe u

TTHPAMITAC, HX pasBCPTI 1 1 https://m.edsoo.ru/c4373¢37

moxenu. Ceuenns

MHOTOTPAaHHUKOB

Hauanpabie cBeienus o kyoe u 1 httns://m.edsoo.ru/bbed 1 3dc
ps://m. )

MAPaMUJE, UX Pa3BEPTKHU U



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc
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monenu. CeueHus
MHOTOTPaHHUKOB

INoustre 00 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/9cfc3f4f

ITousiTe 06 aKCHOMAaTUYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH 1
CJIEICTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

[TonsiTHEe 006 AKCHOMATHYECKOM
IIOCTPOCHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/c2e97ba7

10

INoustre 00 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
IepeceKaroIuecs,
napajuiesibHble U
CKPEILMBAIOIINECS IPSIMbIE

https://m.edsoo.ru/2afalf36

12

[TapanienbHOCTh NPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:
napajuieJIbHbIe NPSIMbIE B
MIPOCTPAHCTBE; NMapauIeIbHOCTh
TPEX ONPSIMBIX

https://m.edso00.ru/1977a523

13

[TapamiensHOCTh NPSIMBIX U
IUIOCKOCTEHN B POCTPAHCTBE:
[TapamiensHOCTh IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/aa6f3833



https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
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Vel ¢ COHAITpaBJICHHBIMHA

14 1 https://m.edsoo.ru/a78748f6
CTOpOHAMU

15 Y/ TOI MLy IIPAMBIMH B 1 https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE

16 YTOI ML IPAMBIMH B 1 https://m.edsoo.ru/aa7a8f5¢c
MIPOCTPAHCTBE

17 Hapannenprocts mockocTei: 1 https://m.eds00.1ru/26631b26
napajuieIbHbIC TNIOCKOCTH

18 Coiictsa HapaiLIeILHBIX 1 https://m.edsoo.ru/34d5b9%ec
IJIOCKOCTEMN
[Ipocretimue

19 MPOCTPAHCTBEHHEIE GUTyDEL Ha 1 https://m.edsoo.ru/e9ba9c7d
IJIOCKOCTH: TeTpa’ip, KyoO,
napajuieJenumne;|

20 ITocTpoenue ceueHmit 1 https://m.edso0o.ru/653b13cb

21 [Toctpoenue ceuenui 1 https://m.edsoo.ru/72ece97d
KonrponsHas padora no Teme

22 Hpambie n niockocTu B 1 1 https://m.edso0.ru/f6438b9b
npoctpanctie. [lapamiensHOCTh
MPSAMBIX U IJIOCKOCTE"
[TepieHAMKYISAPHOCTD MPSIMOiL

23 1 TLTOCKOCTH: 1 https://m.edsoo.ru/a714£338
MEPIEHANKYJISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE
[IpsiMble napaenbHble U

24 MEPIIECHAUKYIIAPHBIE K 1 https://m.edsoo.ru/e44{4d53
MIJIOCKOCTH
[IpsiMble napasienbHbIe U

25 MEPIEHINKYIIAPHBIE K 1 https://m.edsoo.ru/25¢8fdd8
IIJIOCKOCTH

26 [Ipu3Hak nepneHIuKyJISIpHOCTH 1 https://m.edsoo.ru/f28¢19f5



https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5

O©OMKOY-Opgsiackast COLI Ne2

PaGouas mporpamma yuebnoro npeameta «I'eomerpus. ba3oselit ypoenb» Ha ypoBHe COO 10-11 kmaccsl

HpHMOﬁ " IIJIOCKOCTHU

[Tpu3Hak neprneHIuKyIsIpHOCTH

27 IpSMOi ¥ TITOCKOCTH https://m.edsoo.ru/32a7de6e

28 Teopema o npsmoit https://m.edsoo.ru/4ea85ec3
MEePIEHINKYIISIPHON TIJIOCKOCTH T ]

29 Teopema o npsimoit https://m.edso00.ru/d9533342

o https://m.edsoo.ru/d9533342

MEPHEHINKYJIIPHOM MIOCKOCTH

30 Teopema o psmoi https://m.edsoo.ru/1556888b

o https://m.edsoo.ru/1556888b

MEPIECHANKYISIPHOM MIJIOCKOCTH
[TepieHAMKYISIp M HAKIOHHBIE:

31 ﬁi‘(’)‘;%’ff;e ;’;:;;g‘;ﬁ Pf‘:OT https://m.edsoo.rw/3bb9d2b9
MPSMOM JI0 TIJIOCKOCTH
[lepieHaAMKYsIp U HAKJIOHHBIE:

32 ﬁiii:::g;ﬁe g;czc;giﬁlf:OT https://m.edsoo.ru/6fa81822
MPSIMOM 10 TNIOCKOCTH
[IepieHAMKYISIp ¥ HAKIOHHBIE:

33 ﬁiﬁ)ﬁiﬁiﬁe I(;;CECT)‘;I;EI?:OT https://m.edsoo.ru/c456dcf7
MPSMOM JI0 TIJIOCKOCTH
[TepienaAMKYsIp ¥ HAKIOHHBIE:

34 I;{if;:::iiie ;);cz(;zi;?e()OT https://m.edsoo.ru/5ad7¢883
MPSIMOM 10 TNIOCKOCTH

35 zgiij;gﬂ(ﬁgga;fﬁfég:;i}o https://m.edsoo.ru/5527feed

36 §:£21§§;;$§22g’;izeHHLIH https://m.edsoo.ru/6¢ce6ff8c

37 ABYTpaHHBbIH yroil, IMHEHHbIi https://m.edsoo.ru/1e7¢28bf

YIoJI IBYTPAHHOI'O yrJja



https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
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[leprieHANKYIAPHOCTD
IJIOCKOCTEM: IIPU3HAK

38 https://m.edso0.ru/7895d29¢
MEePNEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHAUKYISAPHOCTD

39 TUIOCKOCTEH. TIPU3HAK https://m.edsoo.ru/7271c12f
MEePHIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHAUKyISPHOCTH

40 TUIOCKOCTCIL: TIpH3Hak https://m.edsoo.ru/5b6673a4
MEePIEHANKYIISIPHOCTH JIBYX
IIJIOCKOCTEN

41 Teopema o Tpex https://m.edsoo.ru/8de5a9¢7
MEePIEHANKYIISIPaxX

42 Teopema o Tpex https://m.edsoo.ru/cca2833d
MEepHOEHANKYISIPAX

43 Teopema o Tpéx https://m.edsoo.ru/22caf7be
MepIEHANKYIISIpax
Konrponsnas pabora o rTemam

44 ”HepHeH’HHKYprFOCTB TpAMBIX 1 https://m.edsoo.ru/1b32377
U iockocte" u "Yriabel MexIy
NPSMBIMHU U TJIOCKOCTAMM "
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI

45 MHOTOTPAHHUKA, BBIMYKJIIBIE U https://m.edsoo.ru/f12f4edd
HEBBIMTYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHHUKA
[Ipu3ma: n-yronpHas npu3ma;
IPaHU U OCHOBAHUS MTPU3MBI;

46 IIpsiMasi U HaKJIOHHAs IIPU3MBI; https://m.edsoo.ru/d7ebd54e

O0KOBast ¥ OJIHAS IOBEPXHOCTh
ITPU3MBI



https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
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47

[Tapannenenunen,
IIPSAIMOYTOJIBHBIN
napajuleJIeIuIe U €ro
CBOMCTBA

https://m.edsoo.ru/f58ac2de

48

IInpamupa: n-yroiapHas
IIUPAMHKJIA, TPAHU U OCHOBAaHUE
NUpaMU/Ibl; O0KOBas M MOJIHAS
MTOBEPXHOCTH TUPAMMU/IBI;
IIpaBUJIbHAS U yCCUEHHAS
nUpaMuIa

https://m.edsoo.ru/36389a9b

49

[TpaBHUIBHBIE MHOTOTPAHHHUKH:
MOHSATHE MTPABUILHOTO
MHOTOTPaHHHKA; TPABHIIbHAS
IpU3Ma U MpaBUIIbHAs
MUpaMu/Ia; paBUIIbHAS
TpeyToJibHas MUpaMuaa u
IIPaBWJIbHBIN TeTpasap; KyO

https://m.edsoo.ru/1ed67d9b

50

IIpencraBnenue o MpaBUIBHBIX
MHOT'OTpaHHMKaX: OKTa’p,
JOJEKadIp U UKOCAIP.

https://m.edsoo.ru/e3a23c2c

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, OPSIMOH, TIJIOCKOCTH.
DJEeMEHTBI CUMMETPUH B
UpaMuiax,
napajuleJIenumne1ax,
IIPABWJIBHBIX MHOTOTpaHHHUKAX

https://m.edsoo.ru/bd46185f

52

Brluucienue 3j1eMEHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JINaroHaJIH, YIJIbI

https://m.edsoo.ru/3¢c28¢528

53

[Tnomanp GokoBOM
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTHU MPSIMON IPU3MBI,

https://m.edsoo.ru/aSed7546



https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
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IUIOIIa/Ib OCHOBAHUMU, TeOpeMa
0 OOKOBOI TOBEPXHOCTH
MPSMOM MPU3MBI

[Tmomane OOKOBOM
HOBerHOCTI/I n HOBerHOCTI/I
MIPABWIIHOM MHPaMUJIbI,

54 . 1 https://m.edso0o.ru/a229cb6f

TeopeMa o IJIoaan OOKOBOH

MMOBEPXHOCTH YCEUEHHOU

THPaMHUIBI
55 ,ISOHTPOHBHM P a6?Ta fo Teme 1 1 https://m.edsoo.ru/e84d9cef

MHororpaHHuk#
56 [Mousitie 06 06bEME 1 https://m.edsoo.ru/1ba674d8
57 OO6BEM TTHPaMUIBI 1 https://m.edsoo.ru/e63cb619
58 OO0BEM TTHPaMUIbI 1 https://m.edsoo.ru/128cc5df
59 OO6BEM TTHPaMUIBI 1 https://m.edsoo.ru/3e45e6dd
60 OO0BEM TTHPaMUIBI 1 https://m.edso00.ru/39a416b6
61 OO6BEM TIPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/a6alb56¢c
63 OO6BEM IPU3MBI 1 https://m.edsoo0.ru/6ffc8623
64 FOHTPOHBHM paora o Tel,\:[e 1 1 https://m.edsoo.ru/1a826542
OO0BEMBI MHOTOTPaHHUKOB

[ToBTOpenue, 0600IIEHNE
65 CHCTEMATH3AIIHA SHAHIH. 1 https://m.edsoo.ru/63¢c1{766

[TocTpoeHue ceueHuii B

MHOTOTPaHHHKE

[ToBTOpeHnue, 060061IeHNE

CHCTEMaTH3aIUs 3HAHUH.
66 BrlunciieHne paccTOSHMIA 1 https://m.edsoo.ru/d219ddb9

MCXKAY ABYMs TOYKaMHU, OT
TOYKHU 10 pr[MOfI, OT TOYKH JO



https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
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TJIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU
67 HWrorosast KOHTPOJIbHAs paboTa 1 1 https://m.edsoo.ru/1129561e
[ToBTOpeHue, 0600IIEHNE
cUcTeMaTu3alus 3HaHUM.
Brruncnenue yrioB: Mexy
68 CKPEILMBAIOIUMUCS IPSIMbIMH, 1 https://m.edsoo.ru/b44¢7673
MEX1y MPSMOH U MJIOCKOCTHIO,
JIByTPaHHBIX YTIIOB, YTJIOB
MEX/1y TJIOCKOCTSMHU
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME
11 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
u/n Tema ypoka Beero KOﬁHTpOJ‘IbeIe HpﬁaKaneCKue WiydeHHS | 0GPAa3OBATENbHBIE
padoThI padoThI pecypes

Cdepa u map: ueHtp,
panuyc, Iuamerp;
IUIOIIAAb ITOBEPXHOCTH
chepsl

https://m.edsoo.ru/e6a58a2c

B3anmuoe pacnonoxxenue
cdepbl U MII0CKOCTH;

2 https://m.edsoo.ru/8a7eb42e
KacaresibHasl IJI0OCKOCTh K
cdepe; maomaab cheps
N300paxkenue coepsl,

3 mapa Ha IJIOCKOCTH. https://m.edsoo.ru/fle6a34a
CeueHnus mapa

4 Hummnpiriecias https://m.edsoo.ru/2d2dfe52

ITOBEPXHOCTb,



https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673
https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
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oOpasyrommue
HWIAHIPUYECKON
MTOBEPXHOCTH, OCh
HWIAHIPAYECKON
MIOBEPXHOCTHU

[unuHap: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,
oOpa3ytomas 1 oCh;
ILIOIIA (b OOKOBOH U
MOJHOM MOBEPXHOCTH

https://m.edsoo.ru/fcf68351

N3o0pakenue mummHIpa
Ha m1ockocty. Pa3eséprka
nuuHapa. CedeHus
LWIMH]pPA (IUIOCKOCTBIO,
NapayieIbHON UIn
NEePHEHAUKYIISIPHON OCU
LUJIMH]IPA)

https://m.edsoo.ru/666ebad5

KoHnueckas moBepxXHOCTS,
o0pa3yrolire KOHUIeCKOn
MIOBEPXHOCTH, OCh U
BEPILMHA KOHUYECKON
MIOBEPXHOCTHU

https://m.edsoo.ru/f91757b4

Konyc: ocHoBanue u
BEpIIMHA, o0pa3yromas u
0Ch; IUIONIA L OOKOBOH U
MTOJTHOW TTOBEPXHOCTH

https://m.edsoo.ru/fc7babab

VYceu€HHbIN KOHYC:
00pa3yroIIne U BbICOTA;
OCHOBaHUS 1 OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/ad4bfecfd

10

N300pakeHne KoHyca Ha
miockocth. Pa3BépTka
koHyca. CeueHust KoHyca

https://m.eds00.ru/26¢49378



https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5
https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
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(TUTOCKOCTEHIO,
napaieabHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO, IIPOXOASIIEH
4yepe3 BEPIINHY)

KomOunamus ten

11 BpALLICHUS U https://m.edsoo.ru/9cffd613
MHOTOTPAaHHUKOB
MHoOrorpasHuk,
OTMMHUCAaHHBIA OKOJIO CEPHI;

12 cdepa, BliMcaHHas B https://m.edsoo.ru/52fe59c6
MHOTOTPaHHHK WU B TEJIO
BpaIICHUS
ITonsatue 006 00BEME.

13 OCHOBHEBIE CBOUCTBA https://m.edsoo.ru/49a2{c48
00BEMOB Ten

14 O06BEM UIMHIpa, KOHYCa https://m.edsoo.ru/951324a7

15 O6bEM mapa n nnomank https://m.edsoo.ru/3c663del
cepsl
IToxoOuEble Tena B
MIPOCTPAHCTBE.

16 CooTHomeHMs MEKIY https://m.edsoo.ru/7a7¢3{85
ILTOIIAISIMHA
MOBEPXHOCTEH, 00BEMaMHU
MOOOOHBIX TEN
Kontponbnas padoTa mo

17 temaM "Tena Bpamenus" u 1 https://m.edsoo.ru/17bb757e
"O0beMsbl TET"

18 Bexrop Ha ILIOCKOCTH H B https://m.eds00.ru/72669d66
MPOCTPAHCTBE

19 C0XCHHE M BEIMHTAHHE https://m.edsoo.ru/l11blccSe

BEKTOPOB



https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85
https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
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20

VYMHOXEHHE BCKTOpa Ha
YHCJII0

1

https://m.edsoo.ru/ec1f9d28

21

Paznoxxenue Bexropa o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuio
napajuiesenumnena

https://m.edsoo.1ru/81213f3b

22

Pemenne 3amauq,
CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJT
JICVCTBUN C BEKTOPAMH

https://m.edsoo.ru/ca866867

23

KoopauHaTHO-BEKTOPHBIH
METO/ IIPU PELICHUH
r€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/1de2f88a

24

[IpsiMmoyronbHas cuctema
KOOpAWHAT B
MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3aga4uu B
KOOpAMHATAX

https://m.edso00.ru/75b68f61

25

Yros Mexk1y BEKTOpamH.
CkansipHoe Ipou3BeicHNE
BEKTOPOB

https://m.edsoo.ru/d5226d23

26

Beluncienue yrioB Mexay
IPSAMBIMU U TNIOCKOCTAMHU

https://m.edsoo.ru/6b228fce

27

KonTponbhas pabota no
TeMe "BekTopsl n
KOOpJMHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/373492¢3

28

[ToBTOpenue, 0600IIEHNE
Y CUCTEeMaTH3alus 3HAHU.
OcHoOBHbIE QUTYPBI,
(bakTbl, TEOpEMBI Kypca

https://m.edsoo.ru/339a84dd



https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd
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IIAHUMECTPUU

[ToBTOpeHue, 0600IIEHNE

29 OcHoBHBIE QUTYPHI,
(baxThl, TEOpEMBI Kypca
TUTAHUMETPHUH

U cUCTeEMaTHU3alus 3HaHWIL.

https://m.edsoo.ru/71d2d412

[ToBTOpeHnue, 060061IeHNE

30

3aja4uu IIaHUMETPUU U
METO]Ibl UX PEUICHUSI

U CHUCTEMaTHU3alus 3HAHWIL.

https://m.edsoo.ru/1bc556df

[ToBTOpenue, 06o01IEHNE

31
3aza4yu MIIaHUMETPUU U

MCTOABI X PCIICHHUA

U cCUCTEMaTHU3alus 3HAHWIA.

https://m.edsoo.ru/117a7f57

IToBTOpEeHME, 06001IEHNE

32 OcHoBHbIE QUTYDBI,
(bakxTbl, TEOpEMBI Kypca
CTEPEOMETPHUH

U CUCTEMAaTHu3aIys 3HaHUH.

https://m.edsoo0.1u/95e¢5e946

HtoroBas KOHTpoOJIbHAsS

33 pabora

https://m.edsoo.ru/a66a7dc2

[ToBTOpeHue, 0600IIEHNEe
U CUCTeMAaTu3alus 3HaHu!

34

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

34



https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df
https://m.edsoo.ru/117a7f57
https://m.edsoo.ru/95e5e946
https://m.edsoo.ru/a66a7dc2
https://m.edsoo.ru/ff93611f
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThl 0CBOEHHS OCHOBHOI
peayaBTaTA o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o0mero 00pasoBaHus
7 ['eomerpus
7.1 OnepupoBath MOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTh
. [IpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX IMPH PELICHUH
' reOMETPUUYECKUX 3a4a4
73 OnepupoBaTh MNOHATUSAMH: MAPAUIEIBHOCTh U TEPHEHIUKYISIPHOCTD
' MPSAMBIX U IJIOCKOCTEMN
74 KrnaccudpunupoBaTe B3aMMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAaHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yIiia, TUHEHHBINA YTOJI IBYTPAHHOTO YIJIa, TPayCHAs
Mepa IBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKIJIBIM M HEBBITYKJIBIN
' MHOT'OT'PaHHHK, 3JIEMEHTHl MHOTOT DAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHpaMuia, MpHU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuieTenuIe]], Kyo)
KnaccupunupoBaT  MHOTOTpaHHMKHM, BBIOMpas  OCHOBaHUSA  JUId
. Knaccupukauud  (BBIMYKJIBIE U HEBBINYKIble  MHOTOTPAHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKJIOHHBIE TPU3MBEI,
napasiesIenune bl)
79 OnepupoBatb MOHSATHUSMHU: ceKymiast IUIOCKOCTB, CEYEHHUE
' MHOTOTPaHHUKOB
710 OOBSCHATD  NPUHLMIIBI  TIOCTPOCHUS  CEYEHHWH  MHOTOTPAaHHHKOB,

HUCIIOJIb3YA MCTO/J CJICAOB

7.11

CTpOI/ITI) CCUCHUA MHOI'OI'paHHUKOB MCTOJAOM CJICAOB, BbIIIOJHATH
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(BBIHOCHBIE) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX uryp:

BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaXOXIACHUE TEOMETPUYECKUX BEIMYMH MO oOpa3laM
WM ajaropuTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKUE METOAbl MpHU
pELIEHHH CTaHJIApTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYUCIICHUE
pacCTOSTHUN MEXIYy NBYMsI TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKHU J0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HAXOXIACHUC T'COMETPUICCKUX BCIWYHH I10 06pa311aM
HJIN aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOJAbI IIpH
PEIICHUNU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCICHHUEC YTJIOB
MCKAY CKPCIIHUBAIOMIMMHUCA TIPSAMBIMH, MCKIAY HpHMOﬁ N ITINIIOCKOCTBIO,

MEXKy IUTIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, nupamMua) ¢ IPUMEHEHUEM (OPMYJI, BBIYUCIIATH COOTHOLICHHUS
MEXKIY IUIOIIASIMU ITOBEPXHOCTEH, o0BEMamu MO01I00HBIX

MHOT'OT'PAaHHUKOB

7.15

OHCpI/IPOBaTB MNOHATHUAMHA: CHUMMCTpPUS B IPOCTPAHCTBC, LHCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3BnekaTth, mpeoOpa3oBbIBATb U HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[TpumeHsaTH reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANONAarallluX HECKOIbKO IIAroB pEIICHHS, €CIU YCIOBUSA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

HpI/IMCHﬂTL HpOCTCﬁHIHG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

[IpuBOAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H

JKU3HU, PACIIO3HABATDH MMPOABJICHUC 3dKOHOB IT'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MOTy4YeHHbIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh PeasibHbIC
CUTyallUM M TPUMEHATh W3YUYCHHBIE TIOHATHS B TpOIECCe MOUCKa
pelieHus MaTeMaTHYeCKU chopMyIUpOBaHHOMN POOJIEMBI,
MOJICJIUPOBATh PEAbHBIC CUTYallMH Ha SI3bIKE T€OMETPHUHU, UCCIIEeI0BAThH
MIOCTPOCHHBIE MOJIEJHN C UCIHOJIH30BAHUEM T'€OMETPUUECKUX MOHSITHHA U

TEeopeM, arrapara aareOpbl, pemarh MPaKTUIECKUe 3aa9u, CBSI3aHHBIC C
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HaXOXXIACHUCM I'COMCTPUICCKUX BCINYNH

11 KIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIe Pe3y.IbTaThl 0CBOEHHS 0CHOBHOI
peayaBTaTA o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero oo01ero 00pasoBaHus
6 I'eomeTpus
OnepupoBaTh NOHATHAMMU: LUIUMHIPUYECKasi HOBEPXHOCTh, 00pa3yrolye
6.1 LWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKAs IOBEPXHOCTD,
' oOpasyroliie  KOHHUYECKOM  MOBEpPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (UIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccugunupoBats B3auMHOE pacrookeHne cepsl U MIOCKOCTH
OnepupoBaTh MNOHATHSMU: I[IAPOBOH CEIMEHT, OCHOBAHHUE CEIMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
I1apOBOTO CJI0s, IIAPOBOM CEKTOP
66 Bbruucnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH Ten BpallleHHs,
' TeOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt
OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy H
6.7 OTMMCaHHBIN 0K0JIO cephl, chepa, BUcaHHAsT B MHOTOTPAHHHUK WU TEJIO
BpallleHus
6.8 BblUMCIATE COOTHOLIEHMS MEXAy IUIOIAASMH IOBEPXHOCTEH H
' 00BEMaMHU TOI00HBIX TEI
69 N300paxath n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXYy, COOKY, CHHU3Y; CTPOUTH CEUCHHS TeIl
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBaTh HMH(OPMAIMIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TNPEACTaBICHHYIO Ha
YyepTekax U pUCYHKax
6.12 [TpumensTh reomeTpuyeckrue (QaxkThl A PEHICHUs] CTEPEOMETPUUYECKUX
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3ala4, Mpcamnojiaratomnux HECKOJIBbKO MHIaroB peuICHH:A, CCJIM YCJIOBUA

MMPUMCHCHU 3a1aHbI B SIBHOU (bopMe

6.13

OHCpI/IpOBaTL TIOHATHUCM: BEKTOP B IPOCTPAHCTBC

6.14

BrimonaaTs HCﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOX>XCHHUS BCKTOpPA Ha 4YHCIIO, 06T>$ICH$ITB, KaKMMH CBOMCTBaMHM OHH

o0JrazaroT

6.15

[TpuMeHsTh MpaBUIIO Napasuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: ACKApPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ MEXJIy BEKTOpaMH, CKaJIpHOE IPOU3BEJICHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB H HNPOU3BCACHUC BCKTOpPAa HA YUCIIO, YI'OJI
MCXKAY BCKTOpPpaAMHU, CKAJLAPHOC IMPOU3BCACHUC, PACKIAAbIBATE BEKTOP I10

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3allaBaTB IIJIIOCKOCTH YPABHCHHUEM B }IeKapTOBOf/’I CUCTEME KOOpAHAT

6.19

Pemate mpocTeiimime reoMETpUYECKHE 3aJaud  Ha IPUMEHEHUE

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

PemraTs 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUU H
HaxXO0KACHUEC I'COMCTPUUCCKHUX BCIUYHH I10 o6pa3uaM HJIN aJIrOpUTMam,
IMPUMCHSIA HN3BCCTHBIC METOAbI npu pCHICHUN CTaHAApTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsTh mpocTelIe MNpPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPEOMCTPHUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL MNPpUMEPLI MATEMATHUUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

JKU3HH, paCliO3HABATh IIPOABJIICHUEC 3aKOHOB I'COMETPUN B HCKYCCTBE

6.23

[IpuMmeHsTh MOMy4YEHHBbIE 3HAHHUA Ha TMPAKTUKE: AaHAIU3UPOBATH
pealbHbIE CUTyallMd U TPUMEHSTh W3YUYEHHBIC MOHATHUSA B MpOIECCe
MOMCKa pELIEHUS MaTeMaTH4eCKH CQPOpMYJIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peajbHbIE CUTYyallMU HA SI3bIKE T€OMETPHUM, UCCIIEI0BATH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TEeopeM, armapara anreOpsl, pemarh NPaKTUISCKUE 331a4H, CBI3aHHBIC C

HaXO0XXIACHUEM I'COMETPHUICCKUX BEJINYHNH
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUSA

['eomeTrpus

7.1

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsatTne 00  aKCMOMAaTHYECKOM  IOCTPOEGHUH  CTEPEOMETPHUU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacrnosnokeHHe TpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajieJbHble UM CKpelluBawomuecs mnpsMble. [lapannenbHOCTh NOPsIMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapauleNIbHbIEe TPsIMbIE B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSMON U TJIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YIrOJ MEXKIy TPSMBIMH B TPOCTPAHCTBE.
[TapanienbHOCTh TIOCKOCTEN: MapaijiebHble MIOCKOCTH, CBOMCTBA MapaslIebHbBIX
miockoctei. [Ipocteitmme mpocTpaHCTBeHHBIC (DUTYpPHI HA IIOCKOCTH: TETPadp,

Ky6, napaieJICIrIIC 1, IOCTPOCHUC CedYeHUH

7.3

[lepneHIUKYISIPHOCTh MNPSMOM M IUIOCKOCTH: TEPHNEHAMKYJSAPHBIE IPSIMBIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIBbHBIC U NTECPICHAUKYJISPHBIC K IIJIOCKOCTHU, IPHU3HAK
NEePIEHANKYJIIPHOCTH MPSIMOI U IJIOCKOCTH, TEOpEMa O MPsIMOM MEePHEeHIUKYIIIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojl MeXAy MNpsSIMOH M IUIOCKOCTBIO,
JBYTPaHHBIA yroJyl, JUHEWHBIH Yyron JAByrpaHHoOro yria. IlepneHaukymsp
HAKJIOHHBIC: pPaCCTOAHHUEC OT TOYKHU OO0 INNIOCKOCTH, PACCTOAHHEC OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IIIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEH:
IIPU3HAK  TEPIEHIUKYJISAPHOCTH  JBYX  IUIOcKocTe. Teopema o0  Tpéx

NEPpNCHAUKYJIISIpax

7.4

[ToHATHE MHOTrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTIOIDaHHMKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKHU, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS INPU3MBI, NpsiMas U HAKJIOHHAs NMPU3Mbl, OOKOBas U
II0JIHAsl TOBEPXHOCTD NMpu3Msbl. [lapannenenunen, npsMOyToJIbHbIN Napauieaenue
u ero cBoiictra. [lupamuna: n-yronpHas nupamuia, rpaHd ¥ OCHOBaHUE MUPAMUJIBI,

OOKOBasg M IOJIHAsA MOBCPXHOCTh MUpPaAMUbI, IpaBUJIbHAA U yceqéHHaﬂ nupamMmuaa.
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OnemMeHThl TOpuU3Mbl U OHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IIpaBUJIbHAs IIpU3Ma M MPaBWIbHAsA IUpaMuia,
NpaBUIbHAS TPEYTOJbHAS MMPaMUa U MPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOACKa’aAp M ukocadapyrue CeueHus

MMPU3MBI 1 TUPAMHUIbI

7.5

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMUJIAX, NApaJUICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHUKax

7.6

Bbruucienue 31eMEHTOB MHOTOTPaHHMKOB: p&Opa, auaroHanu, yriel. Ilimomansb
OOKOBOIl TOBEPXHOCTM U TIOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBI, IUIOMIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMO mpu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTU MPABUJIBHOM NHPAMHIBI, TEOpeEMa O IUIOLIAIH

yceuéHHoil nupamupl. [lonstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

HOI[O6H]':>IC TCJIa B IIPOCTPAHCTBE. CooTHomIeHHS MCKAY IUIoMaasaIMn HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEN

11 KITIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

HI/IJ'II/IH,Z[pI/I‘ICCKaH IMOBCPXHOCTD, 06pa3y101une HHHHHﬂqueCKOﬁ IIOBCPXHOCTHU, OCb
HPIJ'IHHI[pH‘-IGCKOfI ITOBCPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3yrolas 1 ocb, IUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW TOBepXHOCTU. KOHyC: OCHOBaHHME W BepIIMHA, O0pa3ylomias U OcCh,
Ionaab OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAHUA U OokoBas TIOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, JuamerTp, IIomaab MoBepxHocTH cdepbl. Banmuoe

PacCIoJIOKCHHNC Cq)epLI H IINIOCKOCTH, KacCaTCabHas IINIOCKOCTb K cq)epe, niomanb

chepsl

6.4

N3o06paxeHue Te BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa 1 KOHyca

6.5

KOM6I/IH8J_[I/II/I TCJI BpallCHUA W MHOI'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIN

okoJ10 cepsl, chepa, BMcaHHAST B MHOTOTPAHHUK, HJIA TEJIO0 BPAIICHUS

6.6

[Tonsitue 060 o0BEMe. OcCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
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IOpsSIMOYTOJIBHOTO Mapajenenunena U ciaeactsus u3 Heé. OOBEM LIMHIPA,

KoHyca. O0bEM 1mapa u miomaab chepsl

[Tomobupie Tema B mpoctpaHcTBe. COOTHONICHUS  MEXIY  IUIOMIASIMU

o7 MOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEJ
6.8 Ceuenust nunuHzApa (NmapajuleIbHO U NEPIEHIAUKYJSIPHO OCH), CEUEHHUS KOHYyca
' (mapasuiebHOE OCHOBAHUIO U IIPOXOAIIEe Yepe3 BEpIUIMHY ), CEUCHHS 11apa
Bexktop Ha miockoctd U B IpocTpaHcTBe. CJI0OKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO)€eHue BEKTOpa Ha 4ucio. Pas3iokeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
' BektopaM. IlpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C BEKTOpaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopawHaTtsel BeKTOpA.
6.10 IIpocreiimuye 3amauu B KoOpAuMHATax. YTosu Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruucnenue YIUIOB MCXKAY MNPAMBIMU W IINIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4
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IMMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpeOOBaHNS o0pa3oBaHust

Biagenue meronaMu J0Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a7ad;
yMeHHe (OopMyIHpoBaTH M ONEPUPOBATH MOHATHUAMHU: OIpEIesICHUE,
aKCHUOMa, TeOpeMa, CIEACTBUE, CBOWCTBO, IMPHU3HAK, I0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIMPOBKU; IPUMEHSATH UX; YMEHUE (HOPMYIUPOBAThH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIHOJB30BaTh METOJ MAaTeMAaTHYECKOW WHIYKIHH;
IIPOBOJUTH  JIOKA3aTEIbHbIE PACCYKAEHUA IIPU PELICHUM 3a1ady,
1 OLICHUBATh  JIOTMYECKYHK)  IIPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEPUPOBATH IOHATUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEpaluu Hajl
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JJIsg OIMCAHMs PEAIBHBIX IIPOLECCOB U SBICHUHN U IIPU PELLICHUU
3aja4, B TOM 4YHCIE M3 JAPYTUX YYEOHBIX TMPEAMETOB; YyMEHHE
OINepUPOBATh MOHATUAMMU: rpad, CBA3HBIN rpad, AepeBo, LMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb W ONMCHIBATh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BaTh l"pa(bbl IIpU pCUICHUH 3a1a4

YMeHHEe onepupoBaTh MOHATUAMH: HATYPaJIbHOE YHCIIO, LEJI0€ YHCIIO,
CTEIIEHb C LEJIBIM IT0Ka3aTelIeM, KOPEHb HaTypajJbHOM CTEIIEHU, CTEIICHb
C pauMOHAJIBHBIM  IIOKA3aTEJIEM, CTENEHb C  JCHCTBUTEIBHBIM
nokaszateneM, Jiorapu¢m UHCIa, CHHYC, KOCHHYC U  TaHTEHC
MIPOU3BOJIBHOIO YHUCJA, OCTAaTOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  LEIbIX,
palMOHANbHBIX, JECHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
IPU3HAKU JI€IMMOCTH, HAaUMEHBIIMM OOIIMI AETUTENb U HauMEHBIIIEE
oO1miee kpaTHoe, anropuT™ EBKiIMIa MpH pelieHnun 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM  IO3ULMOHHBIMH  CHUCTEMaMHM  CYHUCIICHMS;  yYMEHHUE

BBIITOJIHATE BBIUMCIICHUE 3HAUCHUM M Hp606paSOBaHI/I$I BLIpa)KeHI/Iﬁ (&)

CTETEeHsIMU M JiorapudMamu, NpeoOpa3oBaHUs IPOOHO-PAIMOHAIBHBIX
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BBIPQKEHUI; yMEHHE OIEpUPOBATh IMOHATUSAMU: I10CIIEI0BATENBHOCTD,
apupmMeTHuecKas nporpeccus, reoMeTpuyecKas porpeccus,
OeCKOHEeYHO yObIBaroImiass TeoOMETpUYecKass MPOTrPEeccHs; yMEHHE
3a7jaBaTh MOCJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMEeHHE ONEpUpOBaTH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJb M apTYMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMmMa 3amucHd  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TPUIOHOMETpUYECKass W  anreOpavyeckas); yMeTb IPOU3BOIUTH
apu(MeTHUecKue NEHCTBHUS C KOMIUIEKCHBIMU YHCIIaMH; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATUAMM: Marpuma 2x2 u  3X3, onpeaenuTelb  MaTpULbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallMOHAJbHbIE, HUPpalOHAJIbHBIE,
NoKa3aTeJbHbIe, CTENEeHHbIE, JOrapu(pMHUUYECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE ONEpUPOBATH
HNOHSATUAMM: TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB, PaBHOCHJIbHOCTb
YpPaBHEHMH, HEpPaBEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbI C TOMOINBIO Pa3IMYHBIX NPUEMOB; pelIaTh
YPaBHEHHs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPHUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JUISl PEUICHHs] MaTeMaTUYEeCKUX

3aa4 1 3a/1a4 U3 pas3JIMYHbIX oOnacreit HAayKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh TMOHATHAMM: (QYHKLUSA, YETHOCTh (DPYHKIUH,
NePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (YHKIMH, HauOoJblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (QYHKIIUS, aCUMITOTHI Tpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKIHH, T€OMETPUUYECKHN U
¢u3nyecKuil CMBICI TPOU3BOAHOM, IEepBOOOpa3Hasl, OINpeAeIEHHBIN
4 UHTErpajl; yMEHHME HaXOIUTh ACUMOTOTHI Ipaduka (YHKLUUHU; YMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMITO3UIIMN (YHKLUH, HaXOJUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMM; YMEHHME HAXOJIUTh IPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKLHIA;
YMEHHE HCHOJIb30BaTh IPOU3BOAHYIO MAJs HCCIeAOBaHUS (YHKUUH,
HAXOJIUTh HAWOOJbIINE W HAWMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH

l"pa(bI/IKI/I MHOT'OWICHOB C HCIIOJIb30OBAHHECM allllapaTa MaTCMaTHUYCCKOI'O
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aHaM3a; MPUMEHSATh TPOU3BOAHYIO JUIS HAXOXACHHUS HAWITYUIIero
pelieHusT B TPUKJIAIHBIX, B TOM YHUCIIE COIHUAIBLHO-DKOHOMHYECKHX H
bu3HYeCKUX 3a7adax; HAXOJIUTh TUIOMIAIN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpaia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICITHPOBAHUS C

OMOIIbI0 T PepeHITnATBHBIX YPABHCHUN

YMeHue omnepupoBaTh MOHATHAMHU: Trpaduk QyHKUUH, OOpaTHas
GbyHKIMS, KOMMO3uIMs (QYHKIHMHN, JUHEHHas (QyHKIUSA, KBagpaTHYHAS
byHKIHA, panuoHaIbHast byHKIMA, CTEIIECHHAs byHKIMA,
TPUTOHOMETpHUYECKHE  (DYHKIUM, OOpaTHble TPUTOHOMETPUUYECKHE
¢byHKUMHM, TOKa3aTelabHas M Jorapudmuyeckas (YHKIHUU; YMEHHE
CTPOUTh TpadUKU H3YYEHHBIX (PYHKIIUMH, BBITIOJHATH NPEOOpa3oBaHUS
5 rpa¢uKoB (GYHKIMN, UCTIONB30BaTh TPapUKH A U3yUEHUs TPOLIECCOB U
3aBUCUMOCTEH, MpU pEIIeHUH 3a7ad U3 APYTruX YYeOHBIX MPEIMETOB U
3a7]au U3 peaJbHON JKU3HU; BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEX]y
BEIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku (QyHKUMH Juis
peleHHs ypaBHEHHH, HEPAaBEHCTB U 3a/1a4 ¢ MapameTpaMu; u300paxkaThb
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PELICHUW YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJjaud pPa3HBIX TUIIOB (B TOM YHMCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33714l U3 00JacTU YIPABJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI II0 YCIIOBUIO 3aJa4M, MCCIIEJ0BaTb IIOJYYEHHOE PELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pE3yJIbTaTOB; yYMEHHME MOJEINPOBAThH
peanbHBIE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBI IO YCIOBHMIO 33Ja4H,
UCCIEA0BATh IIOCTPOEHHBIE MOJCIH C UCIOJIB30BAaHUEM ammapara

anredpbl, HHTEPIPETUPOBATH MOTYUEHHBINH PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeHee apuPMETHISCKOe, MEIuaHa,
HauOoNblllee W  HaWMEHbIlee 3HA4YeHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHME YMCIOBOIO HabOpa; yMEHHE W3BIIEKaTh,
HMHTEPIIPETUPOBaTh WH(GOpPMAIMIO, MPEACTaBICHHYI0 B TalOnuiax, Ha
Juarpammax, rpaukax, OTpaskarollyr0 CBOMCTBA PEATbHBIX MPOIECCOB H

HBHGHHﬁ; MMpeaACTaBIATb I/IH(l)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/IH Hu JuarpamMm,
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UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKux METONOB U  DJEKTPOHHBIX CPEICTB; TrpauuecKu
UCCEAOBaTh COBMECTHBIE HAOMIONEHUS C TIOMOIIBIO  JUarpaMm

paccerBaHMsI U TMHEHHOHN perpeccuu

YMeHue onepupoBaTh MOHATHSAMHU: CIYyYaHBIM ONBIT W Cly4alHOE
COOBITHE, BEPOSITHOCTb CIy4yailHOrO COOBITHS; YMEHHME BBIYHMCIIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
(bopMyJIBl CIIOKEHUSI ¥ YMHOXEHHS BEpOSATHOCTEH, (HopMyiy MOTHOU
BEepOsTHOCTH, hopmyny bepHyin, komOuHAaTOpHBIE (GaKTHl U (OPMYJIBI,
OLICHUBATh BEPOSATHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
MNOHSTUSAMM: Cilyd4ailHash BeJNWYMHA, paclpeieseHe BEpOSITHOCTEMH,
MaTEeMaTHYeCKOe OKUIaHHWE, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHE
CIy4allHOM BeNWYMHbI, (QYHKIUH pacmpelneieHuss U  IJIOTHOCTH
8 PaBHOMEpPHOTO, TOKa3aTeIbHOTO W HOPMAJbHOTO pacCIpeIeICHHIA,
yMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Jyis
pelmicHusd 3aAa4, 3HAKOMCTBO C IIOHATUSAMMU: 3aKOH 60JIBI_HI/IX YHuCCII,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE TNPUBOAUTH HPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH MOHATHAMU: COYCTAHUC, IICPECTAHOBKA,
YHUCIIO COYETAaHWH, YHCIO TepecTaHOBOK; OuHOM HpIOTOHa; ymeHwme
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS 7Sl peLIeHUs 3a7a4;
OIICHUBATH BEPOATHOCTH peaNbHBIX COOBITHI; COCTaBIISITh

BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NOJYUEHHBIN PE3YIbTAT

YMeHue onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIja, IUIOCKUH  yrod,
JBYI'PaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIMBAIOLIMECS MPSAMBIE,
MapaJuIeIbHOCTh U NEPIEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSAMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
9 IJIOCKOCTSIMU, PACCTOSAHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHHUE HUCIIOIb30BATh IPH
peleHnH 3ajjad U3ydyeHHbIe (PAKThI MU TEOpPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpa; CTPOUTH
MaT€MaTHUYeCKUE MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATUM H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMHU NPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOHIANs (UTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajulenenuries, TMpu3Ma, NUpamMuaa, (Gurypa u IMOBEPXHOCTH
BpalleHus], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IIOmab
MOBEPXHOCTU TMHPaMH[bI, TPU3MBIL, KOHyCa, HWIMHApa, 00BEM KyOa,
NPSMOYTOJIBHOTO TMapaieenunesa, MUPaMUIbl, MPHU3MBL, IMIHHIPA,
KOHYyca, I1apa, pa3BEépTKa MOBEPXHOCTH, CEUCHUsI KOHycCa M IMIMHJpA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs cQeppl, NUIMHIPA, KOHYCa; yYMEHHE CTPOHUTb CEeueHHE
MHOTOTPaHHHMKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHI ¥ TIOBEPXHOCTH
BpAILCHHS, UX CEUYCHUS, B TOM YHUCIIE C IIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHSATh CBOMCTBA reOMETPHYECKUX (PUTYp, CAaMOCTOSTEIHHO
(bopMyIHpOBATEH OIpPENEICHUS] U3Yy4aeMbIX (UTyp, BBIABUIaTh THIIOTE3bI
0 CBOICTBaX M MpPU3HAKaX IeOMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OnpoBepraTh MX; YMEHHE TMPOBOAMUTH Kiaccudukauuioo Quryp mo
Pa3TUYHBIM TIPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JOTIOTHHUTEIBHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSMH: JIBUKEHHE B  IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MOA00MsA, NOAOOHBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (HUTYPHI, B TOM YHUCIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh T'€OMETPUYECKHE OTHOLICHHS
NpY pEIICHWW 3a/ad, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (ITMHA,
yroi, IUIOIAAb, OOBEM) MpPH pPELICHUH 3a1ady M3 APYruxX Yy4eOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYECKHE
BEJIMYMHBI (AJIUHA, YTOJ, IUIOMAab, OOBEM, IUIOIIAZb MOBEPXHOCTH),
UCTIONB3Ysl M3Y4YCHHBIC (DOPMYIIBI M METOZIBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMM[bI, PU3MBI, KOHYCA, [IWIMHAPA, IUI0Iaab chepsl;
00BEM Ky0Oa, MPSMOYTOJIBHOTO MapayljiesieIuIeia, MUPaMHUIbl, MPU3MBI,
IWIMHIpPA, KOHycCa, Iapa; YMEHUE HaXOAUTh OTHOUIEHHE OO0BEMOB

1oJI00HBIX pUryp

12

YMeHne onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha 4YMCIIO, pa3jOXKEeHHE BEKTopa Mo 0Oa3ucy,

CKaJLIpHOC IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
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BCKTOpaMH; YMCHHC HCIIO0JIb30BATH BeKTOpHBIf/'I u KOOpI[I/IHaTHHﬁ METOJ
A peICHUsA TCOMCTPUUCCKUX 3aJlad MW 3ada4 JpYyrux y‘ie6HBIX

MPEIMETOB

13

YMmeHue BbIOMpaTh MOAXOMSIIMN METOX [UId pelleHHs 3a/1a4H;
IIOHMMAHHAE 3HAYMMOCTH MAaTEMaTUKA B HW3YYCHHHM NPHUPOIHBIX H
OOIIECTBEHHBIX MPOILECCOB U  SIBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, YMEHHE IPUBOAMTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTUYECKON HAyKU
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NEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMbIil 3JI€MEHT COAEPKAHUS

Kon

1 Yucna u BBIYUCICHUS

1.1 HatypanbeHblie u niensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET

15 Panmonanehple uuncina. OOBIKHOBEHHbIE U JECSITUYHBIE JIpOOM, MPOILEHTHI,
. OeCKOHEUHbIEe IEPUOIUUECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTerneHu. JlelcTBus ¢ apudMeTHyecKuMu
. KOPHSIMHM HaTypajibHON CTENEHU

14 Crenens ¢ nenbmM nokaszateseM. CTeneHs ¢ palloHaIbHBIM Noka3aTeneM. CBoMCTBa
' CTETEeHH

s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHbie U HATypadbHbIC JOTaprU(HMbI

JeiictButenpHpie  uucia. ApudMeTHYecKHue omepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHbIEe BBIYUCIIECHUS, IPAaBUIa OKPYIJICHUS, IPUKUKA U OIICHKA
pe3yibTaTa BbIUUCICHUN

1.8 [IpeobOpazoBanue BhIpaKEHUN

1.9 KommnekcHsie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Llenpie u 1poOHO-palMOHATBLHBIC YPAaBHEHUS

2.2 HppauyroHanbHbIE YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHs

24 [TokazarenbHble U JIorapupMUUIECKUE YpaBHEHHS

2.5 enbie 1 1poOHO-palIOHATIEHBIE HEPABEHCTBA

2.6 HppauronaibHbpie HEPAaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUIECKIEe HEPABEHCTBA

2.8 TpuronomeTpruyeckue HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
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2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUN. OnpeaennTens MaTpULbl
3 OyHKIUHN U TpadUKU
31 Oynkuus, cnocoObl 3aaanus ¢yHkuuu. I'paduk ¢ynkumu. B3anmHO 0oOpaTHBIE
' ¢byukun. YétHple u Heu€THbIe QyHKIMU. [leproanueckue GyHkunm
OOnactp ompenereHUss W MHOXECTBO 3HaueHW QyHkuumu. Hymm ¢yHKmmm.
35 [TpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl ¥ MHHUMYMBI (GyHKIuA. Hawmbonbliee w HauMeHbIIee 3HAYCHHE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHass (QyHKUMA C HaTypaJbHbIM W IelbIM Moka3areneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpa)uK KOPHS /1-01 CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas QyHKIMH, ©X CBOUCTBA U TpapuKu
36 Touku paspbiBa. AcuMnTorel TpapukoB ¢yHkuuid. CBolicTBa  (QyHKIMIA,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CIOCOOBI 33JaHUSI ITOCJIEOBATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0XKHBIX MPOLIEHTOB
4 Hayayia maTemaTHuecKoro anaimsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHHA
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokieHre HanOOoNbIIero U HaWMEHbBIIIETO 3HAYeHUS (QYyHKIIUHA Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpain
5 MHOXecCTBa U JIOTUKa
5.1 MHoOecTBO, Onepanu HaJl MHOXKecTBaMu. [narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTUKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
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7.2 [IpsiMbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa u NOBEpXHOCTH BpaLCHUS
7.5 KoopaunaTs! 1 BEKTOpBI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

[TopsnkoBbl
1 HOMEp
ydaeOHUKa U
paspaboTaHH Haunmeno
bIX B ABTOp BaHUE
KOMIUIEKTE C HanmenoBanme (aBTOpCKHMIT | M3maTens Kiace [IpaBooGna
HUM yueOHHKa KOJUIEKTUB) | (M31arene JlaTenb
y4eOHBIX y4eOHHKa i)
nocodbuii B yueOHHKa
dhenepanpHO
M TiepeyHe
y4eOHHUKOB
AK1moHe AKIIMOHEPH
Maremaruka: 1 t p
ATaHacsiH pHOE oe
anredpa ¥ Hayana
MATEMATHIECKOrO JI.C., Byty30B | 00miecTBO 00I11eCTBO
1.1.34.1.2.1. B.®., «3naren 10-11 «3narennc
aHaJu3a,
Kanomiies BCTBO TBO
FCOMCTPHA. Ch.un «IIpocse «IIpocsele
I'eomerpus - AP P p
ICHUE) HUE»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Pazmeniensr Ha catite EJIMHOE COAEP)KAHUE OBIHIEI'O OBPA3OBAHUSA
VYyeObHO-MeToANMYEeCKOe 00eCTIeYeHUE TIPETOJaBaHNus MAaTEMATHKHY (B TOM YHCIIe Ha
yray6nenHom yposuae) CPE/IHEE OBIIEE OBPA30OBAHME 10-11 xmaccet Mocksa

2024 https://edsoo.ru/mr-matematika/

AOCTUMXEeHUN
y4yebHoro

MeToaunyeckue pekomeHpgauum. Cuctema
nraHMpyemMbiX nNpeaMeTHbIX pe3yrnbTaToB
npeameta «Matematukay. 10-11 knaccbl (2024 r.)
https://edsoo.ru/mr-matematika/ ,
HNudopMannoHHO-MeTOANYECKOE TUCHMO
00 0COOEHHOCTSX MpenoJaBaHus y4eoHoro npeamera «MaTeMaTHKa» B
2025/2026 yueonom roay https://edsoo.ru/mr-matematika/2/

OLEeHKHU
OoCcBO€eHuA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCbI
CETHU. UHTEPHET.

https://m.edsoo.ru/17bb757¢

https://m.eds00.1ru/72669d66

https://m.edsoo.ru/11blccSe



https://edsoo.ru/mr-matematika/
https://edsoo.ru/2024/12/24/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-matematika-10-11-klassy-2024-g/
https://edsoo.ru/2024/12/24/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-matematika-10-11-klassy-2024-g/
https://edsoo.ru/2024/12/24/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-matematika-10-11-klassy-2024-g/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/2/
https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
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https://m.edsoo.ru/ec1{9d28

https://m.edsoo.ru/81213f3b

https://m.edsoo.ru/ca866867

https://m.edsoo.ru/1de2f88a

https://m.eds00.ru/75b68f6 1

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce

https://m.edsoo.ru/373492¢3

https://m.edsoo.ru/339a84dd

OneHouyHas 1eATeJIbLHOCTh

[TpyHLMIIBI OLIEHOYHOW AEATENBHOCTU €IUHBI, 3TO:

— JI0OCTOBEPHOCTb OIICHKH, 4YTO OO0ECMEeUUBACTCA KOHTPOJILHO-
OLICHOYHBIMM MaTepHallaMi, OPUEHTHUPOBAHHBIMU Ha IUIAHHUPYEMbIE
pe3yJIbTaTHhI;

— O00BEKTHBHOCTb OIIGHKH, 4YTO oOecredynBaeTcsl peanu3amueit
KPUTEPUAIIBHOTO TTOAX0/1A;

— WHGOPMATHBHOCTH OIICHKH, 4YTO OOECIEUYMBACTCS peanu3aiueit
YPOBHEBOI'O MOJAX0/Ia K OI[EHUBAHUIO

[Tpy HEOOXOAUMOCTH KPUTEPHUU MOTYT JACTAIM3UPOBATHCS, UTO MPUIACT
paboTe JUarHOCTUYECKUH XapakTep. BakHO Takke IOMHHTh, 4YTO
CoJiepKaHKe, CTPYKTYpa KOHTPOJIbHOU paOOThl U KPUTEPUH OI[CHUBAHUS
€€ BBITIOJIHCHUS JIOJDKHBI OBITh pa3pabOTaHbl TAKUM 00pa3oM, 4TOOBI y
oOydJaronmxcst ObUIO MPaBO HA OMIMOKY: /IS TIONYYECHHS] OTMETKU «3»
He 00s513aTeIbHO BEPHO BBIMIOJHUTH BCE 3aJIaHKS 0053aTEIIHHOTO YPOBHS,
aQHAJIOTUYHO, JJIS TIOJy4eHUsI OTMETKH «5» He 00s3aTeNIbHO BBITIOIHUTH
BC€ 3aJIaHUSI KOHTPOJIbHOU pabOTHI.

PexomeHyeM cleayronme KpUTEepuu sl MepeBoja OOIIel CyMMBI
HAYMCJIEHHBIX OAJIJIOB B OTMETKY IO ISTHOAUIBHOM IIKaJIe:

- oTMeTKa «1» craBuTCS, eciii paboTa HE BBIMIOJIHEHA, WM €€ MPOIECHT
BBINTOTHEHHUS cocTaBisaeT 0%;

— OTMeTKa «2» CTaBUTCA, €cOu OOydyaromuiics He JIOCTHUT
yJIOBJIETBOPUTENHHOTO (0053aTENIBHOT0) YPOBHS MOJATOTOBKH , €CIH OH
BBINIOJIHUI MeHee 55% GamnoB Yactu 1 (0053aTebHOTO YPOBHS);

— orMerka «3»  CTaBUTCS, €CIUM  OOydYaloUIUiCcAd  JIOCTUT
YAOBIIETBOPUTENIBHOTO (005S3aTEILHOTO) YPOBHS MOATOTOBKU , €CJIA OH
BBITIOJIHUI HE MeHee 55% GamnoB Yactu 1 (0053aTebHOTO YPOBHSA);
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— OTMeTKa «4» CTaBUTCS, €CIU OOYYarOUIUIICs TOCTUI MOBBIIIEHHOIO
ypOBHs (OTMETKa HE HUXKe «4»), €ClM OH BBINOJHUI HEe MeHee 65%
o011ero ynciia 0ajlIos;

— OTMeTKa «5» CTaBHUTCS, €CIU OOYYarIIUHCS JIOCTUT BBICOKOTO
YPOBHS , €CJIM OH BBITMIOJIHUII HE MeHee 85% o01ero uncina 6amios.

[Ipy [OpOBEPKH  OTNEAbHBIX  HABBIKOB _ BBIMOJTHEHHUS _ KaKOT0-TO
KOHKPETHOTO 33JIaHUs YICHUKY MOKET OBITh BHICTABIICHA!

- OTMETKa «S5», €CJIM OH JECUCTBYET CAMOCTOSITEIbHO B CIIOKHBIX

y‘-IC6HI)IX HNJIN BO BH€y‘1€6HBIX CUTyalUAX,

- OTMEeTKa «4», eCQin OH AEﬁCTByeT CaMOCTOATENbHO B LLULMPOKOM CNEKTPE TUMNOBbIX, B KOMMNNEKCHbIX U
B USMEHEHHbIX Y‘-I66HbIX CUTyaumnax;

- OTMETKa «3», €ClIM OH JEHUCTBYET CaMOCTOSITEIBHO B IPOCTBIX
TUIIOBBIX YYEOHBIX CUTYaLIUAX.

JI1s1 OIIEHKM TEMATUYECKUX MIAHUPYEMbBIX PE3YJbTATOB M0 MATEMAaTHUKE
TPAIUIIMOHHO HCMOJb30BAHUE KOHTPOJIBHBIX paboT, Tae Tpedyercs
BBIMOJHUTH OT 5 70 10 3a7aHuil ¢ MOJTHOW 3aMKCHIO PEMIEHUS KAXKA0r0
3aJIaHus.

HUHTEPHET

[MPUJIOXEHME 1

MYHUITUTIAJTLHOE Ka3eHHOE 00111e00pa30BaTeIbHOE yUpEKACHUE
OpasiHckoro paitona HoBocubupckoit obnactu —

OpapiHcKas cpenHss oomeoopa3zoBarenbHas mkora No 2

3AYETHBIN JIUCT
MNPOMEXKYTOYHOM ATTECTAIIMHU IO MOJYJISIM

DUO odyuarouerocs

HOPEIMET I'eomerpus

KJIACC-10
NeMOAVIIAA | HAUMEHOBAHUE JATA | OLUIEHKA | POCIIUCH 015(0)
[HEJAT'OT'A
Monayns 1 BBenenue B crepeoMeTpuio.
[TapanienbHOCTh IPSIMBIX B
MIPOCTPAHCTBE, YTOJI MEXTY
MPSIMBIMHU.
Moayns 2 AKCHOMBI CTEPEOMETPHH.

[TapamiensHOCTD U
npocrpancTe. CeueHus..

Monyns 3 IlepneHqUKyYIAPHOCTD NPSMBIX U
IJIOCKOCTEM B MPOCTPAHCTRE.

Monyns 4 VYrsl U pacCTOAHMUSL.
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Monayns 5

MHOrorpaHHUKH.

Mopyns 6

Bekropsl 1 KOOpAMHATEI B
IIPOCTPAHCTBE.

IIEPEBEJIEH B 11 KJIACC

JIUPEKTOP LIIKOJIBI: / /
MII Hama
KJIACC-11
Ne MOIYJIA HAVMMEHOBAHUWE JATA | OLIEHKA | POCIINCH dUO
IMEJATOT'A

Moaynsb 1 AnHanuTH4ecKas reoMeTpust
Momyb 2 [ToBTOpeHUE, 06001IEHNE 1

cUcTeEMaTH3allis 3HAaHU.
Moyib 3 O0BEéM MHOTOTpPAHHHKA.
Mopyns 4 Tena BpalieHus.
Monayns 5 [momaam moBepXHOCTH U

00BEMBI KPYTJIBIX TEIIL.
Monaynb 6 JIBrKeHUs.
JOIYVIEH K UTOI'OBOU ATTECTALJUHU
JIUPEKTOP IIIKOJIBI: / /
MIT Jlama

IMPMJIOXEHUE 2

CUCTEMA OLEHKMU noctuxeHuil naaHUpyeMbIX IPEAMETHBIX PE3YJIbTaTOB
OCBOCHHMS yueOHOro npeameTa «MaTeMaTuka» OCyLIECTBISIETCS B COOTBETCTBUU
METOJMYECKUMH PEKOMEHIALUAMH , IPECTABICHHBIMU Ha CaiiTe equHOe

cojiepkanue oOpa3oBaHMs
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika 2024.pdf
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