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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[I03HABATEIBHOTO pPAa3BUTHUSA
JUIHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00BEANHSIET pa3HbIe BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OTHUM H3 NpOo(ECCHOHATBPHO BaXXKHBIX KAauyecTB, IMOATOMY AakTyajbHa 3a/ada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIICHIHOTO MPOJOJDKEHHS  00pa3oBaHHUs  TIO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE TNIpeIHa3HA4Y€HA i
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromigecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenu(pUKoil reoMeTpur U HeoOXOAUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUECKHX 3HAHUAX B
npo(hecCuOHATBHOM NesATENbHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMHpOBaHME NPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIErO MUPA;

e (opMupOBaHME YMEHMsI pacloO3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
POCTPAHCTBEHHBIX (PUTyp;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHATUSMU O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUICHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpOBaHWE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEeIbHbIC
pacCcykJIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3ajJady U 3a4ad C
IPAKTHUECKUM COJIEPKAHUEM;



e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABAThH MPOSBICHUS FT€OMETPUUECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKHIA
anmapar g pEHIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEpPEOMETPHUH B HAYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U OIpene’IEHHBIM 00pa30oM OpraHM30BaHHas padoTa HaJl HUMH, 4TO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/Y OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha OINEpPUpPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpOBHE CpPeAHEro 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYUIECTBIISIIOCH MOCIEA0BATENLHO U TIOCTYNATENbHO, €
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOy4arolUuXcs, pacuIupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yudenue reomerpun Ha 0a30BOM YpOBHE OTBOAMTCA 3 4aca B Henmenro B 10
kiacce (102 4. B rox) u 3 yaca B Heaento B 11 kmacce (99 4 B roja), Bcero 3a asa
roja ooyuenust — 201 gac.

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.
AxnmonepHoe obmectBo «M3narensctBo «lIpocBemenne

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeoMeTpur. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue NOpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT OPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YroJd MEXAY NpsSMbIMU B IPOCTPAHCTBE.
[TapajuteTIbHOCTD MIIOCKOCTEN: apasulebHbIE INIOCKOCTH; CBOMCTBA IMapaJUICIIbHBIX
miockoctei. [IpocTeiime mpocTpaHCTBEHHbIE (DUTYpHI HA TUIOCKOCTHU: TETPadp,
KyO, Mmapasuiesienure/; HOCTPOEHUE CEUEHHM.

[TepneHaUKyISIPHOCTD NPSIMOW U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPsIMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroja JBYTPAHHOIO  yrIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOEKITUS GUTYPBI HA TUIOCKOCTh. [lepreHnuKyIIpHOCTD
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. TeopemMa o Tpéx
MEePICHAUKYJISIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas



npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapamnenenunen, PSIMOYTOJIBHBIN
napajuienenunea U ero cBoicrtsa. Ilupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBAHHUE MHUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCedu€HHas INHpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuzasl. lIpaBuibHbIE
MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
npaBWibHAs NUpaMHUAa; MNpPaBHIIbHAS TPEyrojbHas NUpamMuAa M TPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexadap u ukocaap. CeueHus NpU3Mbl U TUPAMUJIBL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH. DJIE€MEHTHI CAMMETPHH B MMPAMHUJIAX, TapaJJIEIECNHUIENaX, TPABUIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U MOJHOM MMOBEPXHOCTU MPSIMOW MPU3MBL,
IJIOLIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI pu3Msl. [ Inomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IHPAMUJbBI, TEOpEMA O
oA yceu€HHOM nupaMuibl. [loHsiTue 06 00béMe. OObEM TUPaMUIbL, IPU3MBI.

[Tonobupie Tena B mnpoctpaHcTBe. (COOTHOIIEHHS MEXIY IUIOMIAISIMU
OBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyroiiue HMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3ymomias M OCh; IUIOMAAh OOKOBOH U TIOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, pagudyc, AUAMETP; IUIOMIATL MMOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TII0CKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka muaInMHapa 1 KOHycCa.

KoMOuHaruu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJi0 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u miomasb chepsl.



[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEIL.

Cedenus mMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEe Yepe3 BEPILMHY), CEUYECHHUs 1Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B NpocTpaHcTBe. CIOXKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha 4KCIo. Pa3nokeHne BeKTOopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [lpaBuio mapamenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. [IpsiMmoyrosibHas cucreMa
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalasipHOE MpPOU3BEIECHHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMH U TJIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIN
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EeOHOTO TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaXIaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIETo.

JdcTeTHYeCKoe BOCIIMTAHUE:



ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUI, pacCyKICHHI1; BOCIPUUMYHBOCTHIO
K MaT€MaTUYECKHUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6e30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILIECHUS
K CBOEMY 3JIOPOBBIO (30pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUM BCEU JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYACTHIO B PELICHUHU NIPAKTHYECKUX 3a/1a4 MAaTEMaTHYECKON HAIPABIECHHOCTH.

IKOJOTHIECKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAJIBHOU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpHUEHTALIME HA NPUMEHEHUE MATEMATHYECKUX 3HAHUW JUId pELICHUs 3a1ay B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OIICHKU X BO3MOXKHBIX
ITOCJICICTBUH JIJIL OKPY’KAIOLIEN CPEbI.

LleHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHSL M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIM3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUSMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelticmeusiMuU, YHUBEPCANbHbIMU PeSYNAMUBHBIMU OCUCBUIMU.



1)

YHueepcaﬂbeze nosnaeameéeljibHble 081:26‘1’7161/!}1, obecnequsaiom

Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKpYHCaroweeo  Mupa;,  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble Jjornueckue JelicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
ONpEeNeNICHUs] TOHATHUW; YCTaHABJIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCCU(UKAIMK, OCHOBAHUSA i OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (HOPMYIUpOBaTH MW  TIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,;
YCIIOBHBIE;

BBISIBIIATH ~ MAaT€MaTHMYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurs B (aKkTaxX, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA,
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBare/ibCKHe J1eiiCTBUS:

HCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT TO3HAHUS,
dbopmynpoBaTh BOMPOCH], (UKCHPYIOIHME MPOTHBOPEUYUE, MPOOIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIT IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.



Pabora ¢ undopmanmeii:

2)

BBISBJIATH Ie(UIMTHI MH(GOPMALIUHY, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA
BOIIPOC U IS PEILLICHHUS 3a/1a4u;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpUPOBaTh UHGOPMAIINIO, IPECTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOopMaIIH o CaMOCTOSITETILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHuUKamueHwvle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OO0menue:

BOCHPUHUMATh U (YOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJEHU 3a7]aBaTh BOIMPOCHI 110 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEH, HAIEJICHHBIE HA MIOUCK
pPELIEHHUsI; COMOCTAaBIATH CBOM CYXKICHUS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C Y4ETOM 3aja4 MPE3CHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHTHOW U MHANBUAYATBEHON
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHUMATH I€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapWBaTHCS, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJILKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaga B OOMMA TPOAYKT TIO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Vhusepcanvuvie pecynsamugnuie oeticmausi, obecneuusarom Gopmuposatue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:



e COCTaBJISITh IJIaH, AJITOPUTM pPEILICHUS 3a/1a4d, BEIOMPATH CIIOCOO PelIeHHUS
C YIETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediieKcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELIEHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3YJIbTaTa ILEIH U YCIOBHSIM, OOBICHITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
Te€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIICIBHOCTD M TEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccugummpoBaTs B3aUMHOE pacIoOJIOKEHHUE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj JABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN NapaJijiesienunei, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIble MHOTOIPAHHUKH;, TMpPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MPU3MBI, TapaJlIeIICTUTIEbI ).

OmneprpoBaTh MOHITHIMHE: CEKYIIas IIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPHUHIIUIIBI IOCTPOCHHSI CEUEHHH, HCTIONIB3YST METO/T CJICIOB.



CrpouTh c€Y€HUsT MHOTOIPAHHUKOB METOJOM  CJEAOB, BBIINOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYUCIECHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIOLIAAA NOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3MA,
nupamuza) c I(pUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIEHUS MEXTY IIIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTth MNOHATHUSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO HAa YepTexax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (GpakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEATNOIAraoIINX HECKOIBKO IIar0B PEIIEHUS, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

[IppuMeHATP  MpPOCTEWIINE NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay.

[IpuBOoAMTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUSA HA TMPAKTHKE: aHAJIU3UPOBATh pPEAIbHbBIE
CUTyalluM W TPHUMEHSITh HM3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3BIKE TE€OMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anrmapara ajreOpsl; pelarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUHH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON TOBEPXHOCTH; IMJIMH/IP; KOHUUECKast TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; C(hepuyecKas HOBEPXHOCTb.



Pacno3naBaTh Tena BpaieHus (LUIUHAP, KOHYC, cdhepa U map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMMU: IIAPOBOM CETMEHT, OCHOBaHUE CErMEHTa, BHICOTA
CErMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Bbrancnsate 00bEMBI M IUIOMIA[M  TOBEPXHOCTEM Ten  BpallleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyI.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy U OMUCAHHBIHI
okoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BpallleHHUS.

BbI4HChsTE COOTHOLICHUST MEXY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOJAOOHBIX TEI.

N300paxaTs u3yyaeMble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEIOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh WHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YEpTEKax U
PHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRE.

BeImonHAT  AEHCTBUS  CHOXKEHHS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[TpumeHsTh MpaBUIIO Mapavieenuneaa.

OmnepupoBaTh MOHATUSAMU: I€KaPTOBBI KOOPJUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXIy
BEKTOPaMH, CKaJIIPHOE MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIaHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPaMH, CKaJIIpHOE MPOW3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJTMHEAPHBIM BEKTOpaM.

3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHUs CTEPEOMETPUUECKUX 3a/1ad,
IpEeoJIaratoliuX HECKOJIbKO IIAaroB PeIIeHus, €CIIU YCIOBUS IPUMEHEHUS 3aJaHbl
B IBHOU (popme.

Pemarp mpocreiimme reoMeTpuuecKkrde 3ajadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLICHUH U
HAX0XkJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH airOpuTMam, MpUMEHss
W3BECTHBIC METO/IBI MPY PEIICHUH CTaHIAPTHBIX MATEMAaTHYECKUX 3a/1a4.



[IppuMeHATs MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B MPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IMONYYEHHBIE 3HAHUS HA IIPAKTHUKE: aHAJIM3UPOBATh PEaJbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTH4eCKd C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'EOMETPHUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, anmapaTa anreOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 10 bubamorexa POLL
A P P https://resh.edu.ru/subject/17/10/
I1
2 1} pjiBI:Hi:;OCHKZC;PIIn]ZHLHOCTB 12 1 bubamorexa POLL
poctp -ap N https://resh.edu.ru/subject/17/10/
MPSIMBIX U IJIOCKOCTEH
3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 bubnunorexka POII
IJTOCKOCTEM https://resh.edu.ru/subject/17/10/
4 YTriael MEXAY NPAMBIMU U 10 1 bubnuorexa POIII
IUIOCKOCTSAMHU https://resh.edu.ru/subject/17/10/
bubnuorexa POIII
M 11 1
> HOTOTPAHHHIIH https://resh.edu.ru/subject/17/10/
bubnuortexa POIII
N 1
6 OOBEMBI MHOTOTPAHHHKOR o https://resh.edu.ru/subject/17/10/
7 [loBTOpEHME: ceueHus, 38 1 bubnmoreka POII
pacCTOSAHUSA U YIJIbI https://resh.edu.ru/subject/17/10/
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoubnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Tena spamenys 12 Bbubmmorexa POIII |
https://resh.edu.ru/subject/17/11/
. bubnuorexa POIII
2 OonEmbt Ten ° ! https://resh.edu.ru/subject/17/11/
3 BekTopsl n KOOpIMHATHI B 10 1 bubnuorexa POIII
MPOCTPAHCTBE https://resh.edu.ru/subject/17/11/
4 [ToBTOpEeHME, 0000IIEHNE, 7 1 bubmmorexa POII
cucTeMaTu3anus 3HaHUN https://resh.edu.ru/subject/17/11/
OBUIIEE KOJIMYECTBO YACOB I10 99 3 0

I[TPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

KOJMYECTBO KOHTPOJIbHBIX U IPAKTHYECKHUX PABOT, IPEIYCMOTPEHHBIX PABOYEMN
IPOI'PAMMOM:

Krnacc 06yuenus

KomngecTBo KOHTPOJIBHBIX pa60T

KomnuecTBo IMPAKTHYCCKHUX pa60T

10 knacc

5

0

11 xnacc

3

0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 ITpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPU PELICHUH
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUSIMM: NAPAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBars B3aMMHOE pacIioyloKeHUE MPSIMbIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: JBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo BYrpaHHOrO YyrIjla, JIMHEWHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKA, MpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BUJbI MHOTOI'PAaHHMKOB (IHpamKia, IpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeIenume;, Ky0)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAaHMS  JUIs
28 KjJaccupukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TpPSMblE M HAKJIOHHBIE TPU3MBI,
napaJuIeIeUIe /bl
29 OnepupoBaTb  HOHSTHUAMH: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBACHATH TNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YSI METOJT CIIEIOB




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepPTeXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3adad4 Ha BBIYUCICHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUC ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
WX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a4a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCHIUBAOIIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpusma, mnHpamuga) C OpUMEHEHHEM  (GOpMyI,  BBIUUCISTH
COOTHOIICHUS MEXKTY TUTOMIASIMH TIOBEPXHOCTEH, 00bEMaMu 1MOT0OHBIX
MHOT'OIPAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HHCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH MH(OpMAILUIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

YepTEeKax U pUCYHKaAX

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM YCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOH (bopMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H OSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbI IpPU PEHICHUU CTCPCOMECTPUUCCKHUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

KN3HU, PACIIO3HABATH ITPOSABJICHUEC 3aKOHOB 'COMETPHUU B NCKYCCTBEC

7.20

[TpuMeHsATh TOJMYYEHHBIE 3HAHMUSA Ha TMPaKTHKE: aHAJTU3UPOBAThH
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MIOMCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpPOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHbIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'COMETPUICCKUX MOHATUH U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU [WIHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyronye NWIMHAPUIECKON MOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIfe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPpUMEHEHHEM (popmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy Hu
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMU ITOTO0OHBIX TENT
69 N3o06paxaTs n3ydaembie QUTYpHl OT PYKU U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOJIaraloliuX HECKOJbKO IIArOB PEIICHUsA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHSA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCKTOpPAMH, CKaJ[pHOC TIIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
IIPUMEHSAST  U3BECTHBIE METOABbl INPU  PEUICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[IpuMeHATh TONIy4EHHBIE 3HAHMWS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYyallMM W NPUMEHATh W3YyYEHHBIC IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmosnokeHue TOpSMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJbHblE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yrol MEXIy MpsAMBIMA B TMPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miiockocted. [Ipocreiime mnpocTpaHCTBEHHBIE (GUTYpBI Ha

IUIOCKOCTHU: TETPa’Ip, Ky0, nmapajuieenure], HOCTPOSHHE CEYCHU

7.3

[TepieHAMKYASAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJSAPHBIE MpAMBIE B
MPOCTPAHCTBE, INPSAMbIC NApaUICIbHbIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYIIPHOCTH NPSMOW M TUIOCKOCTH, TEOpeMa O MpSAMOU
MEPIIEHAUKYISPHON IIJIOCKOCTHU. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMOU U
IUIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIM yrojdl JABYIPAHHOTO  yrJja.
[IeprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMO# IO TIIIOCKOCTH, TIPOEKITUS PUTYPHI HA TIIIOCKOCTH. [leprneHuKynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHIUKYISPHOCTH JBYX IUIOCKOCTEH. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMO YT OJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: N-yrosnbHas nupamMuna, TpaHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. OJIEMEHTHI npu3Mbl MW  [MAPAMUIBI. Hp ABUJIBHBIC




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IMOHATUE MPABWIBHOIO MHOI'OTPAaHHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBWIbHAsg IUPAaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp,

AO0ACKa’ Ap U UKOCASAPYruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH U TIOJHOH TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIOMIAIbh
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Lmomians 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM NUPaMUIbl, TEOpPEMa O ILIOLIAAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBC. CooTHOLIeHUS MCXKAY  IUIOIAAsIMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpPa3ymOIIME HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOMAAb OOKOBOW ¥ TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIIMHAPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

o1 MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TET
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEpPE3 BEPILIUHY), CEUEHUS 11apa
BexTop Ha muockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAWHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

Brnanenue metogaMu 10Ka3aTeabCTB, AITOPUTMAMHU PEIICHUS 3a/1a4;
yMeHHe GOPMYIHUPOBAThH U ONICPHUPOBATH MOHATHIMU: OTPEICIICHHE,
aKCHOMa, TeOpeMa, CIICJICTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTRO,
paBHOCWIIbHBIE  (OPMYIHMPOBKH;  MPUMEHSITh WX,  yMEHHE
(dbopMyIMpoBaTh 00paTHOE W MPOTHUBOIOJOKHOE YTBEPKICHUE,
NPUBOIUTH MPUMEPHl W KOHTPIIPUMEPBI, HCIIOJIb30BATH METO
MaTeMaTHIECKOU HHAYKIOHH, IIpOBOAUTD J0Ka3aTCJIbHBIC
pacCyXIeHuss Mpd pEIICHUW 3a1ad, OICHHUBATh JIOTHYECKYIO
IIPpaBHUJIbLHOCTDH paCCY)KIICHI/If/'I; YMCHHUE OICPUPOBATH IMOHATHAMMU:
MHOECTBO, TOJIMHOKECTBO, OTIEPALMH HaJl MHOYXECTBAMH; YMCHUE
HUCITIOJIB30BAThH TeOpeTHKO-MHO)KCCTBeHHLIfI arrmapar i1 OnrCaHus
peabHBIX MPOIIECCOB M SIBJICHUH U TIPU PEIICHHUH 3a]1a4, B TOM YHCIIC
H3 Jpyrux y‘I€6HBIX npeaAMETOB; YMCHHUEC ONICPUPOBATH IMOHATUAMM:
rpad, CBA3HBINA Tpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMCHHE
3aJaBaTh U ONHUCBHIBaTh Trpadpl pazIUYHBIMH  CIOCOOAMU;

HUCIIOJIB30BaTh I‘pa(bbl IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh IMOHATUSAMH: HATYypaJbHOE YHUCIO, LEJoe
YUCIIO, CTENEHb C IMEJIbIM IOKa3aTeleM, KOPEHb HaTypalbHOU
CTEIIEHU, CTENEHb C pAalMOHAIBHBIM II0KA3aTENEM, CTENEHb C
JIEHCTBUTENLHBIM ITOKa3aTeseM, Jorapudm dncia, CHHYC, KOCUHYC U
TaHI'€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOAYJIIO, PALIHOHAIIBHOE
YHUCII0, UPPALMOHAIIBHOE YHCIIO, MHOXKECTBA HATYyPAJIbHBIX, LIEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BATh
MPU3HAKKA ~ JIETUMOCTH, HAWMEHBIIMA OOIWKA  JETUTETh W
HauMeHbIllee olllee KpaTHOe, anropuTM EBKIuAa mpu perieHun
3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMM MO3UIMOHHBIMH CHCTEMaMHU
CUUCJIEHUS; YMEHHUE BBIIOJHATH BBIYMCICHHE 3HAYEHUU U

npeoOpa3oBaHusl BBIPAKEHUN CO CTEMEHSAMH | JorapudMamu,




npeoOpa3oBaHus APOOHO-PAIMOHAILHBIX BBIPAKEHUH; YMEHUE
OIIEpUPOBATH MOHITUSIMHU: MOCIEI0BATEILHOCTD, apupMeTHIecKas
nporpeccusi, reoMeTpuyecKas nporpeccus, 0ECKOHEUHO
yObIBaroasi reoMeTpuyeckass MpPOTpeccusi; yYMEHHE 3aJ]aBaTh
MOCJIeIOBATEILHOCTH, B TOM YKCJI€ C MOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONMPSOKEHHBIE  KOMIUIEKCHBIE YHCJIa, MOJYJIb U  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amucd KOMIUIEKCHBIX —YHCEN
(reomeTpuveckas, TPUTOHOMETPUYECKAs U anreOpanyecKkas); yMeTh
MPOU3BOJUTL apu(MeTUYeCKUe JIeUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; TPUBOAUTH MPUMEPHI HCIIOIB30BAHUS KOMIUJIEKCHBIX
4yycesl; ONepUpoBaTh MOHATUAMHU: MaTpuua 2X2 u  3X3,

OIPCACIINTECIIb MAaTPHUILIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMeHue OIICPHUPOBATDH INOHATUAMMU: panroOHaJIbHBIC,
HppallOHAJIbHBIC, ITOKA3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/ILICCKI/Ie,
TPUTOHOMCTPUYCCKHUEC YPABHCHUA W HCPABCHCTBA, HUX CHCTCMBI;
YMCHHC OIICPHUPOBATH MOHATUAMU: TOKACCTBO, TOXICCTBCHHOC
Hp606pa3OBaHI/Ie, YpaBHCHHE, HCPABCHCTBO, CUCTEMaA ypaBHeHI/Iﬁ n
HCPaBCHCTB, PaBHOCHUJIIBHOCTb ypaBHeHI/H\/JI, HCPABCHCTB U CHCTCM;
YMCHHC pPCIIaTh YPaBHCHUSA, HCPABCHCTBA U CUCTCMBI C IMOMOILIBIO
Pa3IINIHBIX HpI/IéMOB; peiiaTh YpaBHCHUA, HCPABCHCTBA U CUCTCMbI
C MmapamMeTpoMm; NpUMCHATL YPABHCHUA, HCPABCHCTBA, UX CHUCTCMbI
g PeIICHHA MATCMATHMYCCKUX 3adad W 3aaa4 W3 Pas3IndHbIX

o0acTeil HayKH U peasbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMH: (DYHKIHS, YETHOCTh (DYHKIMH,
MEePUOUYHOCTD byHKIMH, OTrpaHUYEHHOCTh ¢$byHKIUY,
MOHOTOHHOCTh (DYHKIIMM, SKCTpEeMyM (YHKLUH, HauOoibliee U
HauMeEHbIllee 3HAaYeHUs (PYHKIHMHU Ha NPOMEKYTKE, HElpepbIBHAs
GyHKIMSA, acUMNTOTHI Tpaduka (YHKIMM, TepBas W BTOpas
Mpou3BoJHAs (PYHKUMU, T€OMETPUUYECKUH U (PU3NYECKUIl CMBICI
MIPOU3BO/IHOM, TIepBOOOpa3Hasi, ONpeAeIEHHbI HHTErpai;, yMEeHHe
HaXOIUTh AaCUMMTOTHl rpaduka (QyHKUIUU; YMEHHE BBIUUCISTH
MIPOU3BOJHBIE CYMMBbI, NPOU3BEICHMS, YAaCTHOTO M KOMIIO3ULIUU
(GbyHKIUH, HAXOAUTh YpaBHEHHE KacaTeJIbHOU K rpaduky QpyHKINH;

YMCHHC HAXOAUTH ITPOU3BOAHLIC 3JICMCHTAPHBIX (I)yHKI.IHfI; YMCHUC




UCIOJb30BAaTh TMPOU3ZBOAHYIO JUISI WCCIEAOBAaHUS  (DyHKIIHIA,
HaXOMUTh HauOONbIINE W HAMMEHBIIME 3HAYCHUS (QYHKIHH;
CTpOUTH TpaUKW MHOTOWIEHOB C UCIIOJB30BaHUEM armapara
MaTeMaTH4ecKoro aHalnu3a; NPUMEHSATh HPOU3BOAHYIO IS
HAXOXKJICHUS HAMJIYYIIEro pelieHus] B MPUKIAJHBIX, B TOM YHUCIE
COIMAJIbHO-9)KOHOMUYECKUX M (U3UYECKUX 33/1a4ax; HaXOAUTh
wIomaan U 00bEMBI (UTY C MOMOIIBIO HHTErpaia; MPUBOIUTH
OpUMepsl  MaTEeMaTHYECKOTO  MOJCIUPOBAHUS C  IOMOIIBIO

i QepeHInanbHbIX ypaBHEHUH

YMeHue onepupoBarth HMOHITHSIMH: Tpadhuk (QyHKIUH, oOpaTHas
byHKIHS, KOMOO3uIMs  (QyHKUMd,  nuHedHas  QyHKUUA,
KBaJipaTU4Hass (YHKIUS, paldoHATbHAs (QYHKIUS, CTElEHHAs
byHKIHS, TPUTOHOMETPUYCCKHE byHKIUY, oOpaTHbIe
TPUTOHOMETPHUYECKHUE ¢byHKIHH, NOKa3arenbHast u
norapudmudeckas GyHKIIUN; YMEHUE CTPOUTDH I'paUKU H3yUCHHBIX
GyHKIUH, BBINOJNHATH MpeoOpa3oBaHus rpadukoB QGYHKIIHIM,
WCIIOJIb30BaTh IPa(UKu JUISI U3YUCHUS MPOIIECCOB U 3aBUCUMOCTEH,
NPpHU PELICHUU 33a4 M3 JPYTUX YYEOHBIX MPEIMETOB M 3a/lad U3
peaTbHON JKW3HUW; BBIpAXaTh (QOpPMyJaMH 3aBHUCHMOCTH MEXIY
BEJTMYMHAMU; HCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIUH 175
pelleHrs ypaBHEHHWI, HEPaBeHCTB U 3aJad C I[apaMeTpamu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA pPEIIECHUMN

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemath TeKCTOBBIE 33]]a4H Pa3HbIX TUIIOB (B TOM YHCIIe HA
MPOLIEHTHI, JOJMM W YacTH, Ha JABW)KEHHE, paboTy, CTOUMOCTH
TOBApOB U yCIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIPaBICHUS JIMYHBIMU
U ceMeiHbIMU (PHHAHCAMH); COCTaBISTh BHIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HMX CHUCTEMBI MO YCIOBHIO 3a7a4d, HCCIIEIOBAThH
MOJIyYEHHOE  pPEIIEHWE W  OIEHUBaTh  MPaBAONOJ0OHOCTH
pe3yIbTAaTOB; YMEHUE MOJICIUPOBATH PEAIbHBIC CUTYAIlUH Ha S3BIKE
MAaTE€MAaTUKHU; COCTABIISITh BBIPAXKEHUsS, YPABHEHMS, HEPABEHCTBA U
WX CHCTEMBI IO YCIOBUIO 3aJa4M, HCCIEOBaTh MOCTPOEHHBIC
MOJIETI C UCIOJIb30BaHUEM alllapaTa aireOpbl, HHTEPIPETUPOBATH

MTOJTYYEHHBIN pe3yapTaT




YMeHue ornepupoBaTh TMOHATUSMHU: CpEIHEE apuPMETHUECKOE,
MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYEHUs, pa3Max,
JHCTIEpPCHUs], CTAaHJAPTHOE OTKJIOHEHHE YMCIIOBOTO HAOOpa; yMEHHE
W3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMAIIUIO, MPEICTABICHHYIO B
Tabmuiax, Ha Jauarpammax, rpadukax, OTPaKaIIIyI0 CBOWCTBA
peaIbHBIX TPOIECCOB M SBJICHUI; MPEACTaBIATh UH(OPMALIUIO C
MOMOIIBI0 TAONUI[ W JMarpaMM; HCCIEIOBAaTh CTATHCTUYCCKUE
JaHHbIE, B TOM 4YHCIEe C NMpPUMEHEHHEM TpaduyecKuX METOAOB U
ANEKTPOHHBIX CPEJACTB; TpadUUECKd WCCIEAOBATh COBMECTHBIE
HaOJIIO/IEHUsl C TOMOUIbIO JHUarpaMM pacCeUBaHUs M JMHEHHOMN

perpeccuun

YMeHHe onepupoBaTh NOHATUAMU: CIIyYalHBIM OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YyMEHHE BBIYUCIATH
BEPOSATHOCTH C UCMOJIb30BaHUEM I'PaPUUECKUX METOI0B; IPUMEHSTh
(GOpMyJIBI CIIOKEHUST W YMHOXKEHHSI BEpPOSTHOCTEH, (OpMyIiy
MIOJTHOM BEpOSITHOCTH, (hopmyny bepHyiiu, koMmOuHaTOpHbIE (DaKThI
1 (OpPMYJIBI; OLIEHUBATh BEPOSITHOCTH PEAITBbHBIX COOBITUH; YMEHUE
OIIEpUPOBATh IOHATUAMM: ClIydaiiHas BEJIWYMHA, PACIpElEICHHE
BEPOSATHOCTEM, ~MAaTeMAaTHYECKOE  OXKHMJIAHHWE, JUCHEPCUS W
CTaHJApTHOE OTKJIOHEHUE CIIydyailHOH BeNWYMHBI, (YHKLUUU
pacnpeeNeHuss U INIOTHOCTH PaBHOMEPHOIO, IOKAa3aTENbHOIO MU
HOPMAJIBHOTO pPacIpelelieHuld; YMEHHE HCIIOIb30BaTh CBOWCTBA
M3Y4YEHHBIX PACIPECICHUN JUIsl PEIICHMs 3a/ad; 3HAKOMCTBO C
MOHATUSAMH: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX
HCCIEA0BAHUM; YMEHHE MPUBOIUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSIX; YMEHUE
ONEPUPOBATh IOHATUSMHU: COYETAHHWE, IIEPECTAHOBKA, YHUCIO
COYETaHWil, YUCIO MepecTaHoBoK; OWHOM HploTOHA; yMmeHue
MPUMEHITh KOMOWHATOPHBIE (PAKTBI U PACCYXKIEHUS ISl PELIeHUS
3aJa4; OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYIO MOJIE€NIb WM  HMHTEPIPETUPOBATh  IOJYYECHHBIN

pe3yJspTar
YMeHue omnepupoBaTh NOHATUSAMHU: TOYKA, IpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA Yyria, IUIOCKUM yrodi,

JIBYTPaHHBIN yroj, TPEXTPaHHbIN YTroJl, CKpeIUBaIOIINecs: IpsSIMbIe,




NapayieIbHOCTh U MEPIECHAUKYISPHOCTh MPSAMBIX M IUIOCKOCTEH,
yroJl MeXAy MPSIMBIMHU, YTOJl MEXY HNPAMON U IUIOCKOCTHIO, YOI
MEXIy IJIOCKOCTSAMHU, pPACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEeXAY MPSIMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSIMU;
YMEHHUE HCIIONIb30BaTh NMPH PEIICHUH 3a/1a4 U3y4YeHHbIE (DAKThI U
TEOpEeMBbl TUIAHUMETPHUH;, YMEHHUE OLIEHHWBATh pa3Mepbl OOBHEKTOB
OKpYXKAalOIIeT0 MHpa; CTPOUTh MAaTEMAaTUYECKHE MOJAETH C
MOMOIIBI0 TEOMETPUYECKHX TMOHSATHM ¥ BEIMYMH, pelIaTh

CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3aa4n

10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOM@AAb (QUTYpPHL, OO0BEM
Gburypsl, MHOTOIPAaHHUK, MPABHJIbHBII MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHHKa, Ky0, Tapajiesienure ], pu3Ma, mupamuaa, purypa
Y MOBEPXHOCTh BpAILEHUS, IIMIIUHIP, KOHYC, 1Iap, cdepa, MIomaib
chepbl, IIOMAAL MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYCA,
oWIMHApPa, 00BEM Kyba, NUPSAMOYTOJBHOTO —IapauIesIeluIeaa,
NUpaMUbl, MPU3MbI, I[WIMHIAPA, KOHYyca, Iapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHUS KOHYCA U LIWJINH/Ipa, NapauleIbHbIe OCU WU
OCHOBaHHUIO, CEUEHUE Ilapa, IJIOCKOCTh, Kacaromascs cdepsl,
HWIMHIpA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOIPAHHHUKH, (QUTypbl U MOBEPXHOCTH BpAICHUS,
WX CEYEHHs, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEJACTB;
YMEHHE  TPUMEHSTh  CBOMCTBA  TeOMETpHYECKHX  uryp,
CaMOCTOSITENIbHO (POPMYJINPOBATDH OIpPENEICHUS U3ydaeMbIX (QUryp,
BBIIBUTaTh THUIIOTE3bl O CBOMCTBaX M NPHU3HAKAX I'€OMETPUUYECKUX
¢uryp, o0OCHOBBIBaTh WJIM OMNPOBEPraTh HUX; YMEHHE IPOBOAMTH
kinaccuukanuo (GUryp mo pasiuyHbBIM IPU3HAKAM, BBINOIHATH

HCO6XOILI/IMI)IC JOMMOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHne onepupoBaTh TMOHATHUSIMH: JIBIKEHHE B IPOCTPAHCTBE,
napajieIbHblii  MEePeHoC, CHUMMETpHsl Ha IUIOCKOCTM M B
MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue NOA00USA, IMOJO0OHbBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 0100HBIE PUTYPHI, B TOM
yluclie B TNPUPOJE, HCKYCCTBE, AapPXMUTEKTYpe; HCIOIb30BaTh
TreOMETPUUECKUE OTHOULICHUS NpU PELIeHWH 3a/ad; HaxOIUThb
reoMeTpUyYecKre BEIUYMHBI (JUIMHA, YroJl, IUIOIIa/lb, 00BEM) MpHU

pCeIICHUN 3ada4 U3 APYTrux y‘-IC6HLIX npeaMeToOB U U3 peaHBHOﬁ




JKU3HH; YMCHHUC BbIYUCIIATHL TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroja, IUIOmaab, OO0BEM, IUIONANL IMOBEPXHOCTH), HCIOIb3YS
u3ydyeHHble (HOpMynabl M METOAbl, B TOM 4YHCJE: IUIOMIAJb
MOBEPXHOCTH MUPAMUJIbI, MPU3MBI, KOHYyCa, MWIMHIPA, TUIOIIAIb
cdepbl; 00bEM KyDa, IPSIMOYTOIBHOTO MapayUIeTIeHIe a, THPAMUIBI,
NPU3MBI, [IWIMHAPA, KOHYCA, IIapa; YMEHHE HAaXOIUTh OTHOIICHHE

00bEMOB TIOTOOHBIX (HUTYp
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YMmenue OIICpHUPOBATH IMOHATUAMU: MPAMOYrOJIbHAsA CHUCTCMaA
KOOpAuHaT, BEKTOpP, KOOPpAMHATBI TOYKH, KOOPAHWHATBI BEKTOpA,

CymMMa BCKTOPOB, IMPOM3BCACHUC BCKTOPA HA YMUCIO, PA3JIOKCHHC

12 BeKTOpa 10 0asucy, CKaJspHOE TMPOU3BEICHHE, BEKTOPHOE

MMPOU3BCACHUC, YI'OJI MCKAY BCKTOpaMH; YMCHHUC HCIIOJb30BATb
BCKTOpHLII;'I n KOOp)II/IHaTHLII‘/'I MCTOJ I pCHICHUA I'COMCTPUICCKUX

3a/1a4 U 3a]1a4 IPYTUX y4eOHbIX MPEAMETOB

YMenue BbIOUpaTh MOAXOIAIIMIA METOA MJsl PElIeHUs 3a/1ayi;
MMOHMMAaHHUE 3HAYUMOCTH MATEMATHKW B M3YUYEHUHU TPHUPOIHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBICHUN; YMEHHE pAaclOo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B UICKYCCTBE, YMEHUE TTPUBOIUTD
MpUMEpPbl MaTEeMaTHYECKUX OTKPBITUH POCCUMCKOW M MHUPOBOM

MaTeMaTUYeCKOW HayKH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

Koxa

1 Yucna v BIYUCICHUS

11 Harypanbnsle u nensle yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCET

12 Panmonanbhbie yncna. OOBIKHOBEHHbIE W JAECATHYHBIE IPOOHM, TMPOLIEHTHI,
' OecKkOHEYHbIE IEPUOANUECKHE JPOOH

13 ApudmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JlelictBus ¢
' apu(MeTHUECKUMH KOPHIMHU HATypalbHOH CTEeNeHH

14 Crenenp ¢ nensIM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTeEM.

CBoiicTBa CTEIEHU




CunHyc, KOCUHYC U TaHT€HC YHUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,

Lo apKTaHTeHC YKCIOBOTrO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypaIbHBIC JTOTAPU(MBI
JeiictButenpHbie uncia. Apu(METHYECKHE OIEpaluy C JACHCTBUTEIHHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BBIYMCICHUS, MpaBWIa OKPYTJICHHS, MPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeoOpa3oBanme BEIpaKEHUH
1.9 Kommiekcubie uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliiOHaIbHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
24 [ToxazarenbHbIE U TOTapu(PMUUECKHE YpaBHEHUS
2.5 L{enbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUIECKHE HEPABECHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuia cucTemsl JIMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl
3 OyHKIMH U TpaduKu
31 ®yHK1Ms, crnocoOsl 3a1anus GyHkuuu. I'paduk pynkuuu. Bzanmuo obpaTtHbie
' bynkun. YétHele u HeuéTHbIe pynkuuu. [leproanueckue GpyHKIMN
Ob6nacTe ompeneneHuss U MHOXECTBO 3HadeHMM ¢(yHkuumu. Hymu ¢yHxnum.
35 [TpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIHU.
' Maxkcumymbl 1 MEHUMYMBI QyHKIMH. Hanbounbiiee 1 HanMeHbIlee 3HaUYCHHUE
(GYHKIINHM Ha TPOMEKYTKE
33 CrenenHas pyHKIHS ¢ HaTypaJdbHBIM M IIeNIbIM Toka3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0i CTENEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
35 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U TpauKu
36 Touku pa3peiBa. AcuMntoTel rpadukoB (yukuii. CBoiicTBa (QYyHKIHH,

HCIIPCPBIBHBIX HA OTPE3KE




3.7

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs [IOCIEA0BATEILHOCTEH

Apudmernueckass U TreomeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX

3.8
MIPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKIHNA
[IpumeneHne MpPOU3BOAHON K HCCIIEAOBAHUIO (YHKUMH HAa MOHOTOHHOCTH H
4.2 JKCTpeMyMbl. HaxokaeHne HanOoJIbIero 1 HAaMMEHBIIEro 3HaYeHUs (DYHKITUH
Ha OTpe3Ke
4.3 [TepBooOpasnas. UnTerpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLECHUS

JOOKYMEHT MnMoarnmcAH
QNEKTPOHHOW NOAMUCHIO

Ceptudmkar: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapeneu: CbIYEBA MAPUA BANEPBEBHA
[evictButenen: ¢ 11.12.2024 ao 11.03.2026
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