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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCUHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
a0CTpakIfii, COOTHOIICHHH PEAIbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIMI MAaTEMATHUYECKOTO MOJIEIMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIIUMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIBb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KAayeCTB, IOATOMY aKTyajbHa 3ajaua
dopMupoBaHUd y  OOy4YarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSIT — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[leap ocBoeHMsI mporpaMMbl ydeOHoOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  OO0pa3oBaHHs — TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3oM, oOydarouiyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHME MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OINUCHIBATh U
U3y4aTh pa3HbI€ SABJICHUS OKPYXKAIOLIErOo MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHSMHU O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COACPKAHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHUS,;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABAThH MPOSBICHUS FT€OMETPUUECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNIbHBIX XKU3HEHHBIX CUTYallUAX U MPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJIENH, TNPUMEHITh OCBOCHHBIA TI€OMETPUUYECKUI
anmapar i1 peuieHusT  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpene’IEHHBIM 00pa30oM OpraHM30BaHHas padoTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX OOpa30B M 3ajay Ha ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHOBHBIE cozaepiKaTesbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMETpuUr. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsamble. [lapauienbHOCTh NPSIMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC NIOCKOCTH; CBOWCTBA MMapaAJIIIEIbHbIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJISPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. llupamumpa: n-yronpHas nupamuga, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHPaMUJa; NPABUIIbHAA TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJEMEHTHI CAMMETPUH B MUPAMUIAX, HapaJUICIEIUAIIEAaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUJIBLHOW MUPAMHIbI, TEOpeMa o
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6usie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIONIAASIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockoctu U B mpocTpancTBe. ClioKeHNE U BEIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOro OOIIEeCTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUEM TJI00aTbHOTO XapakTepa HSKOJOTMYECKHX Mpoodiiem;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0OVHAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBCKTOB, TOHATHI, OTHOIICHHA MEXIY MOHATHAMH, (OPMYIUPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPJAUTCIIbHBIC W OTPHUIATCIIBHBIC, CAWHMYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



e JIeJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
1 [EeJIIMH OOIIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHSI



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHMs  3aJayd,  OKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4EeOHBIX 3aJay; MPUHUMATH 1€JIb COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 00echeuusarom Gopmuposarue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelieHrs MaTeMaTUIeCKOoM 3a1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€d W YCIOBUSM, OOBSICHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEICTBHUS U3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpamMyaa; NpuU3Ma,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUueabl).

OmnepupoBaTh MOHATUSIMU: CEKYIIas NIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS ~TPSIMBIMH, MEXIy MNPIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) c ipuMeHeHUEM (POpMyJT; BBIYMCISATH COOTHOLIEHUS MEXK Ty TUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (hakThl 1JIs pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE INpHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAaHHONW MPOOJEMBbI, MOJEIUPOBATh PpeajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Boluncnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEM Tel  BpalleHWUs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaIA0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJTYYECHHBIE 3HAHMS HA IMPAKTHUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeopeM, anmnapara ajareopbl; peuarth
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoasubie | IlpakTudyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! Brexertie B crepeomeTpitio 10 https://m.edso00.ru/1c209e37
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapaniaenbHOCTh NMPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepnenquKyIsIpHOCTD MPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 1 1
Vsl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 0 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
> Muororpartrict 1 1 https://m.edso00.ru/1c209e37
n bubmuorexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHUs, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P r https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne n/m P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
1 T 12
©1d Bpatieni https://m.edsoo.ru/1c209e37
N bu6mmoteka IIOK
2 OwEmer Tex > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/Lc209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bubnmnoreka [HOK
cUCcTeMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabhbie | IlpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHSATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTh,
npocrpancTso. [IpaBuna
1 n300pakeHUs HAa PUCYHKAX: 1 bubmorexa LHOK
P pueyH L 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300paKeHMs IIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka
[TonsTHs: mepecekaronuecs
2 MJI0CKOCTH je eceKaIH(j uecs 1 bubmmorexa [OK
> 1eP B 05.09.2025 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IJIOCKOCTH, TIEPECEKAIOLITHECS 1 bubmmorexa [OK
> 1IEP B 09.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pakeHre MHOTOIpaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959d
gepTexax
HauanpHabie cBenenus o kyoe u

5 MUPAMUJE, X PA3BEPTKU U MOAEITH 1 bubmorexa HOK

PAMILIE, 1x pasEeEp ACT 16.09.2025 | https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
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HauanpHbie cBeneHus o kyoe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK
19.09.2025 | https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTue 06 akcMOMaTUYECKOM

7 IIOCTPOEHUH CTEPEOMETPUH: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPHH U CIICICTBUS 23.09.2025 | https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

3 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U CIICICTBHS 26.09.2025 | https://m.edsoo.ru/239c8cb4
U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U CIICICTBUS 30.09.2025 | https://m.edso0.ru/65c6b106
U3 HUX
[TonsiTne 06 akcMOMaTHIECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubnnoreka [JOK
aKCUOMBI CTEPEOMETPHUU U CIIEACTBUS 03.10.2025 | https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue mpsiMbix B

1 IIPOCTPAHCTBE: IepeceKarouecs, bubnnorexka [JOK
napajieIbHbIE U CKPEIIMBAIOIIUECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
MpsiMbIe
[TapannensHOCTh MPSMBIX U
TJIOCKOCTEHN B MPOCTPAHCTBE:

12 napajuiesIbHbIE NIPSIMBIE B bubmmorexa LIOK

10.10.2025 | https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; MapaUIEIIBHOCTD TPEX
MIPSMBIX
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HapaJ'[J'[eJ'IBHOCTB IMPpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBCE:

bubmuorexa [JOK

13
[TapamnenbHOCTh IPSIMON U 14.10.2025 | https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpOHAMU 17.10.2025 | https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
MIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubmuorexa [JOK
napajuiebHbIE III0CKOCTH 07.11.2025 | https://m.edsoo.ru/2e18f255
18 CaolicTBa napajuiebHbIX bubnuorexa [JOK
MJIOCKOCTEMN 11.11.2025 | https://m.edsoo.ru/e504d656
[Ipocreiimme MpoCcTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTHU: TETPAd] bubmmorexa LHOK
P - TETPAIp, 14.11.2025 | https:/m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
. bubnuotexa [JOK
20 IT
OCTPOCHHE CCHCHIH 18.11.2025 | https://m.edsoo.ru/1d434dof
. bubmuorexa [JOK
21 IT
OCTPOCHHE CCHCHIH 21.11.2025 | https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[IpsiMbI€ U TUIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamiensHOCTh 25.11.2025 | https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJ'I(l)DCKO(f”[FI/I'}II'Ie pneH WK IJJ'ISI HBIC bubmorexa [JOK
* HEPHSHARIYIED 28.11.2025 | https://m.edsoo.ru/b19f6a5d

MpsiMbI€ B IPOCTPAHCTBE
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24 [IpsiMble mapasnienbHbIC U bubnmoreka [JOK
MePIEHIUKYISIPHBIE K TTTIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHUKYISIPHBIE K ITTIOCKOCTH 05.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIApHOCTH bubnuoreka [IOK
IIPSIMON U TUIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyJISIPHOCTH bubnnoreka [JOK
MPSIMOY U TUIOCKOCTH 12.12.2025 | https://m.eds00.ru/79165d15
08 Teopema o npsimMon bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH 16.12.2025 | https://m.edsoo.ru/635c5087
29 Teopema o npsimoit bubnnorexa [HOK
MIEePIEeHIUKYISPHON MI0CKOCTH 19.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON TIJIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
31 a(iTOSIi[II/IGYOT IT)OIIKI/I 0 TUTOCKOCTH bubmorexa [JOK
P 9 ’ 26.12.2025 | https://m.edsoo.ru/33c477d3
paccTosiHue OT PSIMOM 10 TUIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
32 a(i}TOﬂfIHGYOT l;quH 0 TUTOCKOCTH bubmorexa [JOK
P 9 ’ 30.12.2025 | https://m.edsoo.ru/66fefadd
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[leprieHIUKYNSIp U HAKIOHHBIE:
33 anCTOﬂiI/IeyOT IT)OIJKI/I JI0 TJIOCKOCTHU bubmmorexa [JOK
P g ' 13.01.2026 | https:/m.edsoo.ru/a5b7b8e3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[lepnieHIUKYISIp U HAKIOHHBIE:
34 anCTOﬂiI/IeyOT IT)OIJKI/I JI0 TJIOCKOCTHU bubmorexa HOK
P ’ 16.01.2026 | https://m.edsoo.ru/dbee22bc

pacCcTosAHUC OT HpﬂMOﬁ J0 IIITOCKOCTH
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VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKAY

bubmuoreka [JOK

35
MPSIMOK M TUIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yrom bubmumoreka [IOK
JBYTPAHHOI'O yIJia 23.01.2026 | https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JTMHEHHBIN yroj bubnuoreka [IOK
JBYTPAHHOI'O yIJia 27.01.2026 | https://m.edsoo.ru/c7c777ed
[lepnieH IUKyYISIPHOCTD MIOCKOCTEH:
38 PU3HAK NEPHECHIUKYIIAPHOCTH 1B Bubmorexa ITOK
P Vp AHIYIP ABYX 30.01.2026 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
39 [IPU3HAK HEPHEHINKYIIIPHOCTH 1B bubmiorexa IIOK
P Vp FHIYIEP ABYX 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEMN
[lepnieH TUKYISIPHOCTD MIOCKOCTEH:
40 OpU3HAK NEPIIEHINKYIIPHOCTH B bubnmorexa LOK
P vp FHYIED ABYX 06.02.2026 | https://m.edsoo.ru/ba75dc57
IUTIOCKOCTEHN
41 Teopema o0 TpEX NEPIIEHIUKYIIPAX bubmmorexa LHOK
p p PHCHMKYIAP 10.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHIUKYIISIPAX bubmorexa [JOK
p P PHCHKYIHP 13.02.2026 | https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX mepHEHAUKYIIIPAX Bubmorexa ITOK
p R PHCHHKYIEP 17.02.2026 | https://m.edso0.ru/9f246736
KonTponbHas paboTa mo Temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubnuoreka [IOK
miockocteil" u "Yribl MexIy 20.02.2026 | https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTAMHU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JIEMEHTHI MHOTOTPAHHUKA Eubmorexa ITOK
p ’ 24.02.2026 | https://m.edsoo.ru/2d24e873

BBIITYKJIBIC 1 HEBBIITYKIIBIC
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MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA

IIpu3ma: n-yrosipbHas npu3Ma; rpaHu
1 OCHOBAHUS IPU3MBL; IpsAMas U

bubmuoreka [JOK

40 HaKJIOHHAs MPU3MBI; OOKOBas U 27.02.2026 | https://m.edsoo.ru/b4ad63ad
II0JIHAsI TIOBEPXHOCTh MTPU3MBbI
47 [Tapannenenumnen, npaMOyroJIbHBIN bubnuorexa [JOK
napajuIeNIeUIe/I U €ro CBOMCTBA 03.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuyia: n-yrojapHas mupaMuiaa,
rpaHy ¥ OCHOBAHHE TTHPAMHU/IBL;
48 OOKOBast ¥ IOJTHASI TOBEPXHOCTH bubamorexa LOK
. 06.03.2026 | https://m.edsoo.ru/fblcd0a5
MTUPaMU/Ibl; IPaBUIIbHAS U yCEUEHHAS
nupamMuia
[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHIILHOTO
49 MHOI'OTPaHHUKA; IPAaBUJIbHAS IPU3Ma bubnnoreka [JOK
Y TIpaBHUJIbHAS TUPAMU/IA; 10.03.2026 | https://m.eds00.ru/074c8865
IIpaBUJIbHAS TPEYToJbHAs MHpaMuIa
U TIPAaBUWJIbHBINA TETpa’p; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dIp, bubnorexa LIOK
13.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJeKadIp U UKOCAIP.
CummeTpus B IpOCTPAHCTBE:
CUMMETpPHUSI OTHOCUTENIBHO TOYKH,
51 MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnnoreka [JOK
CUMMETpUU B IUPAMHUJAX, 17.03.2026 | https://m.edsoo.ru/b9e777d9

napajiiejcnmIicaax, rmpaBUJIbHbIX
MHOT'OrpaHHUKax
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Brranciaenue 31eMeHTOB

52 MHOTOI'PDAaHHUKOB: pE0Opa, IruaroHain buGnnorexa LIOK
p - Pebpa, A ’ 20.03.2026 | https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOU
53 MIPU3MBI, TUIOIIAIb OCHOBAHUI bubmorexa LOK
P > [IOTHAAD | ’ 24.03.2026 | https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOU MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN
54 UpaMU/Ibl, TEOPEMA O IUIOLIAIU Bubmorexa ITOK
Panittbl, Teop e 27.03.2026 | https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
T PAMH/TBI
55 KonTponbhas pabota no teme bubnuorexa [JOK
"MHoOrorpaHHuKu" 07.04.2026 | https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
56 Momsue 06 0onEMe 10.04.2026 | https://m.edsoo.ru/7ad0020b
N bubnuotexa [JOK
;
> OOBEM mupam et 14.04.2026 | https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mHpamHE! 17.04.2026 | https://m.edsoo.ru/fA7dfefd
N bubmuorexa [JOK
59 OOBEM mpanu b1 21.04.2026 | https://m.edsoo.ru/79¢10312
, bubnuorexa [JOK
60 OOBEM mpanu b1 24.04.2026 | https://m.edsoo.ru/2faadc3f
N bubnuotexa [JOK
1
6 O0bEm mpi3mbt 28.04.2026 | https://m.eds00.ru/79853608
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bubmuoreka [JOK

62 O0BEM mpu3MEI . 05.05.2026 | https://m.edsoo.ru/1e053890
" bubnmoreka [JOK
63 O0BEM mpu3MEL . 08.05.2026 | https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme 1 bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" 12.05.2026 | https://m.edsoo.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3allHsl 3HAHUH. 1 bubmuorexa [JOK
[TocTpoenue ceuenuii B 15.05.2026 | https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cucTeMaTu3alus 3HaHuH.
B CIICHHE PacCTO . Me
AV ’ A 19.05.2026 | https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMU
bu6mmoreka [IOK
7 " 1
6 TOrOBaA KOHTPOIIBHAs paboTa 22.05.2026 | https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
Brraucnenme yrioB: MexX
68 CKPEIINBA0 yI/IrMI/ICSI ol ﬂl\f}iMH 1 bubmmorexa LOK
petl mv p ’ 26.05.2026 | https://m.eds00.ru/56765e8b
MEX1y MPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTTIOB MEXKITY
IUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabhubie | IlpakTnueckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: HeHTp, pajanyc,

1 WAMETP; TUIOIIAIb MOBEPXHOCTH 1 bubmmorexa [JOK
A b> Triottad P 02.09.2025 | https://m.edsoo.ru/0341bc2b
cdepbl
B3auMHoe pacnionoxenue cepsl 1

2 TUIOCKOCTH; KacaTellbHas TUIOCKOCTh 1 bubmmorexa [JOK

’ 09.09.2025 | https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
miockocT. CeyeHus mapa 16.09.2025 | https://m.edsoo.ru/bc15f7{2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKOU 23.09.2025 | https://m.edsoo.ru/6054b8cl
MOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromias u oCh; 1 bubnnoreka [JOK
I0MIa/1b OOKOBOM U MOJHOMN 30.09.2025 | https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300paxeHne NUINHAPA HA
IJIOCKOCTH. Pa3BépTka muimHApa.

6 CeueHuUs MUINHT pa (HHOCKOCTII:)IO 1 bubnnorexa [IOK

P ’ 07.10.2025 | https://m.edso00.ru/016e25eb

napasuieIbHON WiIn
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)
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https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konuueckas moBepXHOCTb,
o0pa3yroine KOHUYeCKOn

bubmuorexa [JOK

7
IIOBEPXHOCTH, OCh U BEPILIMHA 14.10.2025 | https://m.edsoo.ru/c94ba09b
KOHHYECKOW TOBEPXHOCTH
Konyc: ocHOBaHUE U BepIINHA,

8 o0pa3yrolas 1 och; IJI0MAAb bubmmorexa LIOK

peEyIort b TLIOTAA 21.10.2025 | https://m.edsoo.ru/897dd3b2
OOKOBOI U MOJIHOH MTOBEPXHOCTH
VYceu€HHbll KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIiII/ISI u gole)};);: bubmmorexa LOK
’ 11.11.2025 | https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N300paxeHune KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [JOK
napajuieJIbHON OCHOBAHHMIO, U 18.11.2025 | https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

1 KomOuHanus ten BpaiieHus u bubnnoreka [JOK
MHOTOIPAaHHUKOB 25.11.2025 | https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdhepa, BMcaHHas B bubnuotexa [JOK
MHOTOTPaHHMK WJIN B TEJIO 02.12.2025 | https://m.eds00.ru/0b136158
BpalleHus

13 [TousTue 06 06BEMe. OCHOBHEIC bu6mmorexa [IOK
CBOICTBa 0OBEMOB TEI 09.12.2025 | https://m.edsoo.ru/26a03fb7

N bubmuorexa [JOK

14

OObEM wiTHHpa, KOHyca 16.12.2025 | https://m.edso0.ru/5513d87b
N bubmuorexa [JOK
15 OObEM 1iapa it MIOMALH ChepEl 23.12.2025 | https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TonoOHEBIE TENIa B MPOCTPAHCTBE.
COOTHOIIICHHS] MEXKTY TUIOIIAISIMHU

bubmuorexa [JOK

16
MOBEpXHOCTEH, 00bEMaMuU 30.12.2025 | https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
17 KonTponbhas pabota no remam bubnmoreka [JOK
"Tena Bpamenus" u "O6bembl TEN" 13.01.2026 | https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockoctu u B bubnnorexa [HOK
MIPOCTPAHCTBE 20.01.2026 | https://m.edsoo.ru/5caefclb
19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubmaorexa IJOK
P 27.01.2026 | https://m.edsoo.ru/23f4f089
20 YMHOXEHUE BEKTOPA HA YUCIIO bubmaoreka IJOK
P 03.02.2026 | https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa mo TpéM
21 HEKOMILIaHAPHLIM BEKTOpaM bubmorexa LIOK
P paM. 10.02.2026 | https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenumnena
Pemenue 3amay, CBI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmorexa [IOK
P P 17.02.2026 | https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTHO-BEKTOPHEIA METON
23 o Hp eIICHUN re0Mef HYECKUX bubmorexa [JOK
pup P 24.02.2026 | https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronbHas cucrema
24 KOOPJMHAT B IIPOCTPAHCTBE. bubnnoreka [JOK
Koopaunats! BekTopa. [Ipocreiimue 03.03.2026 | https://m.edsoo.ru/48db7058
3a/1a4yl B KOOPJAUHATAX
Yron mexay BEKTOpaMH.
25 CkasipHO€e IpOU3BEJICHNUE bubmorexa LIOK
P P 10.03.2026 | https://m.edsoo.ru/725effc4

BEKTOPOB



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

Brrancnenue YTJI0B MCKIAY

bubmuoreka [JOK

26
MPSIMBIMH M TUIOCKOCTSIMH 17.03.2026 | https://m.edsoo.ru/8efbe78e
Konrtponbnas padora mo reme
27 "BekTopbl U KOOp/IMHATHI B bubmorexa LOK
P " P 24.03.2026 | https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600mEeHNE 1
28 cHUCTeMaTU3alus 3HaHU. bubnuorexa [JOK
OcHoBHBIE GUTYPHI, HAKTHL, 07.04.2026 | https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHME, 0000MIECHUE 1
29 cHUcTeMaTU3alurs 3HaHU. bubnuorexa [JOK
OcHoBHbIE QUTYPBI, PAKTHI, 14.04.2026 | https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U
30 cUcTeMaTu3aIus 3HaHWi. 3agaun bubnuotexa [JOK
TJIAHUMETPUH B METOJIBI UX 21.04.2026 | https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 0600IIEHUE U
31 cUCTeMaTu3aIus 3HaHWi. 3a1aun bubnuotexa [JOK
MJIAHUMETPUHU U METOJIbI UX 28.04.2026 | https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenwme, 0600IIEHNE 1
32 CHUCTeMaTU3als 3HaHW. bubnuorexa [JOK
OcHoBHbIE GUTYPBI, PaKTHI, 05.05.2026 | https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH
bu6mmorexa [IOK
33 15 0
TOFORAS KOHIPOIRHAR PabOTa 12.05.2026 | https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
CHCTEMAaTU3alMs 3HaHUH 19.05.2026 | https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/f465d10e




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPELICHUU
' rEeOMETPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUAMU: NAPAUIEIBHOCTh U IEPHEHIUKYJISIPHOCTH
' IPSAMBIX U IJIOCKOCTEMN
-4 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN YroJl, TPaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBINA Yol IBYTpaHHOTO YIJia, IpajgycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMU: MHOTOIPDAHHUK, BBIMYKJIBIM M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
2 Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MHMpaMuia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarb  MHOTOrpaHHMKM, BBIOMpass ~ OCHOBaHMS ISt
- KJacCUpUKauuu  (BBIIYKJIbIE W HEBBINIYKJIblE  MHOTOIPAaHHUKH,
' IIPAaBWIBHBIE MHOTOTPAHHUKH, TIPSAMBIE M  HAKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBatb MOHSITUSMU: CeKyIas MJIOCKOCT, cedeHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOI'PAaHHHKOB,

HCIIONIB3YSI METOJT CJIE/IOB




7.11

CTtpouTh ceyeHussT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUTOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:

BU/I CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaXOXJI€HUE T€OMETPUUYECKUX BEITMYHUH MO 0OpaslamM
WM QIrOPUTMaM, IMPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOAbI NP
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad HAa BBIYUCIICHUE
pPacCTOSAHUN MEXKY ABYMSI TOYKaMH, OT TOYKH 1O NPSAMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aJa4d Ha HaXO0XACHHUEC I'COMCTPHUYCCKUX BCINYHH I10 06pa3uaM
WM aJIrOpUTMaM, IMPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOAbLI IIPpU
peliCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 HA BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAOIIMMHUCA IMPAMBIMH, MCKIAY Hpi[MOI\/JI n IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Beraucisate 00bEMBI M IUIONMIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuIa) ¢ MPUMEHEHHEM (HOPMYJI, BEIYUCIISATH COOTHOIICHHUS
MEXIY ILUIOIIASIMHU MOBEPXHOCTEM, 00BéMamu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPUU (le"ypr

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, IPeACTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (l)aKTBI AJid pelICHUd CTCPCOMETPUUCCKUX
3aaa4, IMpeamnojJararolmmnx HCECKOJbBKO MIaroB pCelICHUA, €CIU YCIOBHUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

HpI/IMCHHTL HpOCTCfIIJ.IHC OporpaMMHBIC CPEACTBA W JJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U

JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoNyYeHHbIE 3HAaHUS Ha MIPAKTUKE: aHAJIM3UPOBATh peallbHbIe
CUTYallMU U IPUMEHSTh U3yYEHHbIE MOHSATHS B IIPOIECCE TOUCKA PEIICHUS
MaTeMaTHYecKu  chOpMyTUpOBAaHHONH  MpOOJEeMBI,  MOJEIUPOBATH
peasibHble CUTYyallud Ha SI3bIKE N€OMETPHUH, UCCIIEOBATh MOCTPOEHHBIE

MOZCIIU C UCTIOJIB30BAHUEM I'COMCTPHUICCKUX MMOHATHH U TCOPCM, aIlrapara




a.nre6p1>1, pemiaTtb MPAKTUYCCKHUE 3adadyr, CBA3AHHBIC C HAXOXKIACHUCM

TCOMECTPHUICCKUX BCINYNH

11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATUSMH: HWIMHAPHYECKAsl MOBEPXHOCTH, 00pa3yroIue
6.1 IMHAPUYECKOW TMOBEPXHOCTH, NIHMJIMHIpP, KOHUYECKAs IOBEPXHOCTD,
' oOpasyrome KOHWYECKOH  MOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMH: INAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIApOBOW CIIOM, OCHOBAaHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, APOBON CEKTOP
6.6 Beramcnare 00bEMBI M TUIONMIAMM  TIOBEPXHOCTEH TN  BpalleHUs,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OmnepupoBaTh TMOHITUSMH: MHOTOTPAaHHUK, BIHMCAaHHBIH B chepy H
6.7 OIMCaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHUK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASIMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TEI
6.9 N300paxaTh n3ydaembie (QUTYpBI OT PYKHM U C TPUMEHEHHUEM IPOCTHIX
' YePTEKHBIX HHCTPYMEHTOB
BbIonHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKH W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HHMOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, IMPEICTaBICHHYIO Ha

yepTrexax U pUCyHKaX




6.12

[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
3aJa4, MPEANoJaraluX HECKOJIbKO IIAaroB PpEUIeHMs], €CIU YCIOBUS

MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MEXIAy BEKTOpaMH, CKalIpHOEC IIPOU3BEIECHUE BEKTOPOB,

KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOpA Ha YHCIIO, YT'OJI
MCKAY BCKTOPAMH, CKAISIPHOC NPOU3BEACHUEC, PACKIaAblBAThL BEKTOP I10

JABYM HCKOJUIMHECAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAHAT

6.19

Pemrats HpOCTGfIIHHG TCOMECTPHUICCKUC 3aa4YM HA IPUMCHCHUEC BEKTOPHO-

KOOpAWHATHOT'O METOJ1a

6.20

Penrate 3agadd Ha O0Ka3aTCJIbCTBO MATEMATHUYCCKHX OTHOIICHUH U
HAaXOXIACHUC T'COMECTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peHICHUN CTaHAAapTHBIX

MAaTCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh MOMyYEHHBIE 3HAHUS HA MTPAKTUKE: aHATTU3UPOBATh PEaIbHbIE
CUTYallMH U IPUMEHSATh U3YUYECHHBIE TOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTu4ecku  chOopMyIUpOBAaHHON  MPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha SI3bIKE T€OMETPHH, MUCCIEI0BATH ITOCTPOECHHBIE
MOJIETM C HCHOJIb30BAHUEM TE€OMETPHUYECKUX TOHATUM U TEOpPEM,
anmapara ainreOpbl, pemaTh NPAKTHYECKHUE 3aJauyd, CBS3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 00 aKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN

" CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelMBaromuecs mnpsimble. [lapamiensHOCTh MNPSMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy NpPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapauieTbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
miockoctei. [Ipocreitmue mpocTpaHCcTBeHHBIE (DUTYPHI HAa IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUC Ce4YeHUI

7.3

[lepnieHAUKYIAPHOCTE MNPSMOM M IUIOCKOCTH: TEPHNEHAMKYJISPHBIE NPSIMBIE B
IPOCTPAHCTBE, MPSAMbIE MapajliebHble U MEPIEHAUKYISPHbIE K INIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U TUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHANKYIAPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEX]Y MIPSIMON M MJIOCKOCTBIO, IBYTpaHHBIN
yroj, JUHEWHBIH yroia JByrpaHHoro yriua. llepneHauKyasp W HaKJIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TJIOCKOCTH, MTPOEKIIHS
¢urypel  Ha  TUIOCKOCTh.  [lepmeHIUKYISPHOCTH  IUIOCKOCTEH:  MpHU3HAK

NEePIEeHIUKYIIPHOCTH ABYX IIocKocTel. Teopema o TpEX mepneHauKymsipax

7.4

IloHsiTHE MHOTOIpAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. IIpusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE
u ero cBorctia. [Iupamuaa: N-yrospHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPaMMJIbl, NPaBUIbHAs U yCeUEHHas NMUpaMUja.
OneMeHTsl NpuU3Mbl W nHpamuzbl. lIpaBuiabHBIE MHOIOTPaHHMKHU: IIOHATHE

[IPaBUJIBHOTO MHOIOIPaHHUKA, IPAaBWIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUAA,




MpaBUJIbHAS TPEYrojibHas MUpaMUAa U MPAaBUIbHBIN TeTpasrap, Kyo. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMeTpI/IH B ITPOCTPAHCTBC: CUMMETPUA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUU B nupaMmuaax, napajjiejcnuicaax, IMpaBUJIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yribl. [linomans
OOKOBOM IOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM MpU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOi npu3Msbl. [1momans 60koBoi
NOBEPXHOCTU M TIOBEPXHOCTH IPAaBWIBHON MNHpaMHIbl, TEOpeMa O IUIOLAAN

yceuénHoii nupamuasl. [lonstue 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHuS MCKAY IUIOMagsIMU HOBCpXHOCTeﬁ,

00BéMaMu TTOT00HBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH INOBCPXHOCTD, 06pa3y101u1/Ie HHHHHHqueCKOﬁ IMMOBEPXHOCTH, OCb
HHJII/IH)IPI/I‘ICCKOﬁ IMOBEPXHOCTH. LII/IJ'II/IHI[pi OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolias U 0ch, IIIOIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konuyeckas moBepXHOCTh, 00pa3yroIre KOHHYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXHOCTU. KOHyC: OCHOBaHHME W BepIIMHA, 00pa3yromias M OcCh,
MJI0MIa s OOKOBOM W TIOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasylolue u

BbBICOTA, OCHOBAHUSA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: 1eHTp, paauyc, AMaMeTp, oAb NOBEepXHOCTH cdepbl. BzaumHoe

PpacCIoJIOKCHHUE C(I)CpBI 1 TIJIOCKOCTH, KacCaTCJiIbHasA ITINIOCKOCTh K cq)epe, miomanb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHHUA 1 MHOT'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OITMICAaHHBIN OKOJIO

C(I)epLI, C(bepa, BIIMCAHHAs1 B MHOT'OT'PAHHUK, UJIU TCJIO BPAllICHUA

6.6

[Tonsitue 00 o0BEmMe. OcHOBHBIE CBOWMCTBAa 00BEMOB Ten. Teopema 00 o0OBEME
MPSIMOYTOJIBHOTO TIapajuieNienunena u cieAcTBus u3 He€. O0bEéM MIHHIIPA, KOHYCA.

O06BEéM mapa u miomaas cheps




6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY TIIOMIAISIMHA TOBEPXHOCTEH,

00BpEMaMU TTOTOOHBIX TEN

6.8

Ceuenuss nunuHApa (MapajuielbHO U MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHYca

(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEPE3 BEPILLUHY), CEUECHUS 11apa

6.9

Bekrop Ha miockoctu um B mpoctpaHcTBe. Cll0K€HHE U BBIYUTAHHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha uucio. PasnoxeHune BeKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTtopaMm. [IpaBuino napamnenenunena. Pemenne 3agad, CBsI3aHHBIX C IPUMEHEHUEM

MpaBWI IEUCTBUM C BEKTOpAMU

6.10

[IpsiMmoyrosnbHas cucTeMa KOOpAMHAT B TmpocTpaHcTBe. KoopaumHaTel BEKTOpA.
[Ipocreiiimue 3amaun B KOOpAWMHATaX. YTol Mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB. BhIUMCIIEHHE YIIIOB MEXIY MPSMBIMH U ILIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUN F€OMETPUYECKHX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMoro OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHus o0pa3oBaHust

Bnagenue meromamMM J0Ka3aTeNbCTB, alrOPUTMaMHU pEIICHUSA 3a74ad;
yMeHue (HopMynupoBaTh W ONEPUPOBATh HOHSATHSIMH: OIpEEICHUE,
aKCHOMa, Teopema, CJICACTBUE, CBOWCTBO, IPU3HAK, 0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYTUPOBATH
0o0paTHOE U TNPOTUBOIOJIOKHOE YTBEp)KJIEHHE, NMPUBOJUTH NPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HHIYKLHNH;
IIPOBOJUTH  JOKA3aTEIbHBIC PACCY)KAEHUA IIPU PEIICHUM 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXKICHUH;  yMEHHE
OIEPUPOBATh IOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIlepaluu Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONKUCAaHUs PEaIbHBIX IPOLECCOB U ABJICHUM U IIPU PELICHUN
3a]1a4, B TOM YHCJI€ U3 IPYTUX YUYEOHbIX IPEIMETOB; YMEHUE OIIEpUPOBATH
NOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha MIIOCKOCTH;
YMEHME 3aJlaBaTh U OIUCHIBaTh TIpadbl pPa3IUYHBIMU CHOCO0aMU;

HUCIIOJIB30BaTh I‘pa(bbl IIpu pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATUAMH: HaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTETEHb C LIeJIBIM [TOKa3aTeleM, KOPEHb HaTypajlbHOM CTENEHH, CTEIIEHb C
palMOHaIbHBIM I1I0KA3aTeIEM, CTENIEHD C IEHCTBUTEIbHBIM I1I0KA3aTEIEM,
jJorapu@m uucia, CHUHYC, KOCUHYC U TaHI'€HC INPOM3BOJILHOTO 4HCIIA,
OCTaTOK II0 MOJIYJI0, PAllMOHAJIBHOE 4YMCII0, UPPALMOHAIBHOE YHCIIO,
MHO)KECTBAa HATypajbHBIX, IEJIbIX, PalMOHAIbHBIX, JEHCTBUTEIbHBIX
2 4lCell; YMEHHE MCIOJIb30BaTh IPU3HAKU JEIUMOCTH, HAUMEHBIINN
oOuIMii enuTenb U HauMeHblee ol1ee KpaTHoe, aaroput™ EBkinaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3ULIMOHHBIMU CUCTEMAMHU
CUMCIICHHS;  yMEHHE  BBINOJHATH  BBIUMCIEHME  3HAUYeHUH U
npeoOpa3oBaHusi BBIPRXEHUH CO CTeNeHsAMH U Jiorapudmamu,
npeoOpa3oBaHus  JPOOHO-PALlMOHAIBHBIX  BBIPAKEHUH;  YMEHHE

OICpHUpOBaATH IIOHATUAMMU IIOCJICA0BATCIIbHOCTD, apI/Iq)MeTI/I‘-IeCKaSI




Iporpeccusi, TeoMeTpuyecKkass mporpeccus, OCCKOHEYHO YObIBarollas
reOMETPUUECKasl IIPOrpeccusi; yMEHHUE 3a1aBaTh I10CIEA0BAaTEILHOCTH, B
TOM YHCJIE€ C MOMOILBIO PEKYPPEHTHBIX (OPMYII; YMEHHUE ONEepUpPOBATh
MOHATUSIMU: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOMILJIEKCHBIE UYHUCIA,
MOJyJIb U apIYMEHT KOMIIJIEKCHOTO 4Hcia, (popMa 3arnucu KOMIIEKCHBIX
yrucen (reoMeTpuveckas, TPUTOHOMETpHUEecKass U anreOpanyeckas);
yMETh INPOMU3BOJIUTH apudMeTHuecKue JIeHCTBUS C KOMILJIEKCHBIMU
YyCcIaMU; HNPUBOAUTH NPUMEPHI UCIOJIb30BAHUS KOMIUIEKCHBIX YHCEII;
OIIEpUPOBATh MOHATUAMH: MaTpuLa 2x2 U 3x3, onpeaenuTesb MaTpULbL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHHe onepupoBaTh MOHATUAMU: PALMOHAIBHBIE, UPPALMOHAIBHEIE,
MoKa3aTebHble, CTENEHHbIE, JOrapupMUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, WX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBbI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YpaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C I[apaMeTpOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUs MAaTeMaTUYeCKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peasIbHOM JKU3HU

YMenue onepupoBaTh NOHIATUAMU: (GYHKIUS, YETHOCTh (PYHKIMH,
NEPUOUYHOCTD (PYHKIIUH, OIPAaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJblllee M HaUMEHbIlIee 3HAYEHUS
(GYHKIMU Ha IPOMEXYTKe, HeMpepbIBHAs (DYHKIIHMS, aCHMOTOTHI rpaduka
(GyHKIMY, TepBas U BTOpasi MPOU3BOAHAA (PYHKIIUH, TEOMETPUUYECKUN U
¢u3nyeckuif cMbICT TPOM3BOJHON, MEpBOOOpa3zHasi, ONpenenEHHbIN
MHTErpai; yMEHHEe HaXOAWTh aCUMOTOTHI rpaduka (yHKIUHU; yMEHUE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEICHMS, YAaCTHOTO H
KOMIIO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GYHKIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKINH;
YMEHHE HCIHOJIb30BaTh IPOU3BOJHYIO Ul HCCIeAOBaHUS (QYHKIH,
HaXo/JWTh HauOOJNbIIME M HAUMEHbIINME 3HA4YEeHUS (YHKUUN; CTPOHUTH
rpad¥Kd MHOTOYJIEHOB C HCIIOJIb30BAaHMEM amapara MaTeMaTH4eCKOro
aHaJIM3a; TNPUMEHATh MPOU3BOAHYIO I HAXO0XKIEHUS HaWIydlIero

pEeIICHUA B IMPUKIAAHBIX, B TOM YHCJIC COHHUAIIBHO-D3KOHOMHUYCCKHX H




(dbu3mvecKux 3amadax; HaXOAUTh TUIOMAAN U O0BEMBI (GUTY C ITOMOIIBIO
I/IHTeraﬂa; HpI/IBO[[I/ITL HpI/IMepBI MAaTECMATHUYCCKOI'O MOI[CJIHpOBaHI/IH C

oMoIIbI0 Au(depeHnanbHbIX YpaBHEHHH

YMeHue ornepupoBaTh MOHATUIME: TpapuK GyHKIIUH, OOpaTHAs QYHKIIHS,
KOMNO3uLusl (yHKUWH, JTUHEHHAas (QyHKIMS, KBagpaTU4Has (yHKIHA,
pauMoHanbHass (QYHKLHMSA, CTeNeHHas (YHKLUMSA, TPUTOHOMETPHUYECKUE
¢byHKuMU, 0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIMHM, MMOKa3aTesbHas U
norapupmuyueckas (QyHKUUH; YMEHUE CTPOMTH TpapUKU H3YyUYEHHbIX
GyHKUMHA,  BBINOMHATH  HpeoOpa3oBaHuss  TpapukoB  (QyHKIHIA,
UCIOJb30BATh TPaGUKH U1 U3y4EHHsI ITPOLECCOB M 3aBUCUMOCTEH, pu
pelIeHnH 3a7ad U3 IPYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 PealbHOM
KHU3HHM;, BbIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXIy BEIMYUHAMU;
HCIOJIb30BaTh CBOMCTBA U rpaduku QyHKIUN JJIs pelIeHUs] YpaBHEHUH,
HEPaBEHCTB M 3a/la4 C MapaMeTpamu; H300paxxaTb Ha KOOPIMHATHOM

IINIOCKOCTH MHOKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
IPOLEHTHI, JIOJM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3aJ1a4M U3 00JIaCTH YIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHUs, HEPABEHCTBA U HX
CUCTEMBI IO YCJIOBHUIO 3aJayM, HUCCIEHOBATh IOJYYECHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yIbTaTOB; YMEHUE MOJEIUPOBATh
peanbHbIE CUTyallUM Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIEA0BAaTh
MOCTPOEHHbIE  MOJEIM C  KCIOJBb30BAaHHEM amnmapaTta  ainreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATHAMH: CpeiHEE apuMeTUYecKoe, Mearana,
HauOoJblIIee U HaMMEHbIIIee 3HAYeHUs, pa3Max, JUCIIEPCHsi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHUE W3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMaINIO, IPEACTABICHHYIO B TaOJIHIIaX, HA AUarpamMmax, rpadukax,
OTPaKaIOIIyI0 CBOICTBA peajbHBIX IPOLECCOB U SIBICHUN; MIPEICTABIATh
uHpOpMAIMIO C TOMOIIBIO TaOJNMIl W JuarpaMM; HcCieloBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE€ C MPUMEHEHHEM TrpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpahuuecKu Ucciae10BaTh COBMECTHbIE

Ha0JII0/IeHNUs C TIOMOIIIBIO ANarpaMM pacCceMBaHus U TMHEWHOM perpeccuu




YMeHue onepupoBaTh MOHATHUSAMH: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TIpa)UYeCKUX METOJOB; HPUMEHSTH
(OpMyIIBI CIIO)KCHHUSI ¥ YMHOXKEHHUS BEPOSITHOCTEH, (opMyny IMOTHON
BEpOSITHOCTH, (hopmyny bepHyau, KoMOMHATOpPHBIC (GAKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUH; yMEHHE OIEepUPOBATH
MOHATUSIMHU: CIIydaiiHasi BEJIMYMHA, pACIPE/ICICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHIAHHWE, IUCIEPCHUs W CTAHJAPTHOE OTKIOHEHHE
CIIy4aiiHOH BENWYHMHBI, (YHKIIMU paCHpENeNIeHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEeILHOI'0 U HOPMAIILHOTO PAaCIIpEICIICHUIT; YMECHHE
WCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIIPEICTICHUN IS PEIICHUS 3a1a4;
3HaKOMCTBO C TIOHSATHUSIMH: 3aKOH OOJIBIIINX YUCEI, METOIbI BBIOOPOYHBIX
WCCIICIOBAaHUM; YMCHHE TPHUBOJUTH NPHUMEPHI TPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCET B TMPHPOTHBIX W OOIIECTBEHHBIX SBJICHUSX; YMCHHUE
OTIEPUPOBATH MOHIATHUSIMH: COYCTAHUE, IIEPECTAHOBKA, YUCIIO COYCTAHUM,
YHCJIO  IEpPecTaHOBOK; OuHOM HpIOTOHAa, yMEHUE TPUMEHSTH
KOMOMHaTOpHBIE (DAKTHI U PACCYKICHUS JIJIS PEIICHUS 3a/1a4; OIICHUBATh
BEPOSTHOCTH PEATbHBIX COOBITHIA; COCTABJISITh BEPOSATHOCTHYIO MOJICIb U

MHTEPIPETUPOBATH ITOTYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUAMH: TOYKa, NpsAMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMUYNHA YIJIa, IUNIOCKUN yroJI, ABYTPAHHBIN
YIOJI, TPEXTPAHHBIN YroJl, CKPEUIMBAOIIUECS NPSIMbIE, TAPALIETIBHOCTD U
MEPIIEHAUKYISAPHOCTD NPSAMBIX M IUIOCKOCTEM, YIOJl MEXAY MPSIMBIMU,
Yrojl MEXAYy MpSIMOM W IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMHU,
paccTossHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU,
pacCcTOHUE MEXKIY IUIOCKOCTSIMHM; YMEHHUE MCIIOJIb30BaTh MPU PEIICHUU
3a/1a4 u3y4eHHbIe (DaKThl U TEOPEMbl TUIAHUMETPHH; YMEHUE OLIEHHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MAaTeMAaTHUYECKUE
MOJEIM C TOMOUIBI0 T€OMETPUYECKUX ITOHATHM M BEJIWYMH, PELIaTh

CBA3aHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4U
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YMeHue omnepupoBaTh MOHATUAMU: IJIOLWAAb (QUIYpBl, 00bEM (UTYPHI,
MHOTOTPaHHUK, IPaBUJIbHBI MHOTOTPaHHHUK, CEUEHHUE MHOTOTPAHHMKA,
KyO, mapajuiefienunena, Npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UMIMHJIpP, KOHYC, map, cdepa, Miomaas chepbl, MIonaab

MOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYyca, IMWJIMHIApa, 00BEM Kyoa,




MPSIMOYTOJIBHOTO MapaJijiesienumea, MUpaMuabl, TPU3MbL, LWIHHIPA,
KOHycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyCa U LWJIMHIPA,
napajuiefibHble OCH WM OCHOBaHHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromascs cQepsl, IUINHIPA, KOHYCA; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTU
BpAILIEHUs, UX CEUEHUS], B TOM YHCJIE C TIOMOIIIbIO 3JIEKTPOHHBIX CPEJNICTB;
yYMEHHE NMPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYpP, CAMOCTOATEIHHO
(GhopMyIHpOBaTh OMPENEIICHUS U3Y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W IMPHU3HAKAX T'€OMETPHUUECKUX (HUTyp, 0OOCHOBHIBATH WU
ONpoBepraTb MUX; YyMEHHE NPOBOAUTH Kiaccudukanuio Quryp mo
pPa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHSATHSIMH: JIBIDKCGHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA MIEPEHOC, CHMMETpPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe MOA0OMS, MOAOOHBIE GUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HUCIOJIb30BATh T'€OMETPUYCCKHE OTHOIICHHUSI
MIPH PEIICHUU 33/1a4; HAXOIUTh TCOMETPUUYCSCKUE BETMINHBI (JUTHHA, YTOJI,
JI0M1a/1b, 00bEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U
W3 peaNbHOW XW3HU; YMEHUE BBIYHCIATH T€OMETPUUCCKUE BEITHUHHBI
(nmuHa, yrom, IUIOMIab, OOBEM, IJIOMIAAb MOBEPXHOCTH), HCIOIB3YS
M3YYCHHBIE (OPMYJIBI ¥ METOJbI, B TOM YHCIIC: TUIOMIAAb IMOBEPXHOCTH
MUPaMUbI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMAas chepsl; 00bEM Kyoa,
MPSIMOYTOJIPHOTO  MTApaJUICICNUIe/Ia, MUPAMUIBI, TPHU3MBI, ITWIMHAPA,

KOHYCa, apa; YMCHHUEC HAXOJAUTb OTHOLICHUEC 00BEMOB HO,[[O6HLIX (I)I/Il" Yp
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YMmenue OIICpHUPOBATH NOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpaA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MECKIAY
BCKTOpPAaMH; YMCHHUC HUCIIOJIbB30BATh BGKTOpHBIﬁ u KOOpHHHaTHLIﬁ METOA
g pCHICHUA TCOMETPUUCCKHUX 3aJad W 3adad JPYrux y‘—Ie6HBIX

npeaAMETOB
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YMmenue BBI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOI U pCHICHUS 3aia4U,; IOHUMAaHUC
3HAYUMOCTH MATEMAaTHUKW B H3YYCHHHU IMPUPOJHBIX H 06HIGCTBCHHI)IX

IponeccoB u HBHGHHﬁ; YMCHHUC PACHO3HABATL IIPOSABJICHUC 3aKOHOB




MaTE€MaTUKHN B UCKYCCTBE, YMCHUC IPUBOANTE IIPUMEPBI MATEMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Kon

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIIbIX YUCEl

12 Pammonanbupie  yncna. OOBIKHOBEHHbIE W JECATUYHBIE JpOOU, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUUECKUE IpOoH

13 Apudmernueckuii KOpeHb HaTypanbHOH cremeHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3zaresneM. CBolicTBa
' CTETIeHU

. CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTudHble U HaTypaIbHbIE JOTapu(MbI

JlelicTBUTENbHBIE YHCa. ApH(METHUECKHE ONepalii ¢ 1eHCTBUTEIbHBIMU YU CIaMHU.
1.7 [TpuOnu:xEHHBIE BHIYUCIICHMS, TPABHIIA OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHU I

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatmonanbHble ypaBHEHHUS

2.3 Tpuronomerpuueckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB




2.10

VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeanuTeab MaTpULIbI
3 OyHKIIUU U Tpaduku
31 OyHK1UA, cnocoObl 3amanus (GyHkiuu. ['paduk (ynknuu. B3zaumao oOparHbBIC
' ¢bynkuuu. Yétneie n HeuéTHbIe GyHKuuu. [leprnoanyeckue GyHKIMM
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢ysHkuuu.
39 [IpoMexyTku  3HAKOMOCTOAHCTBA. IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKUHUH.
' MakcumymMbl U MHHUMYMBI ¢GyHKuud. HawmOonblniee W HauMeHbIlee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
> CrenenHast GyHKIHS ¢ HATYPaJbHBIM U IIeNIbIM MoKaszaresneM. E€ cBolicTBa u rpaduxk.
' CoiicTBa u rpaduk KOpHS N-0if CTENIeHN
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
35 [Toka3zarenpHas u orapudmMudeckas QyHKIMH, X CBOHCTBA U TpapuKu
" Toukn paspeiBa. AcumnToTel TpadukoB QyHkuuii. CBoiicTBa  (QyHKUHUH,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS ITOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
4 Hauana maTemaTueckoro aHanmsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKIUH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxkeHre HanOoJbIlero U HauMEHBIIEro 3HauYeHUs] (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
) MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH




7.2

[IpsiMble U TIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIeHUS
7.5 KoopauHatsl 1 BEKTOPBI




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

» Maremarunka: airedpa u Hadajga MaTeMaTHYCCKOTO aHaJIM3a, TEOMETPHS.
['eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAJIN3a, TEOMETPUSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natenbetBo «lIpocBemienne) -
Metonnueckue pekoMeHnaannu K yaueonuky Aranacsy JI.C. 10-11 knaccsr; -

[Toypounoe mianupoBanue K yueOHuky Atanacss JI.C. 10-11 kmacchi.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.r
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