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HOACHUTEJIBHASA 3AIIUCKA
PabGouass mporpamma yueOHOoro kypca «l'eomeTpus» 0a30BOTOo ypOBHS Jisi

obyuatomuxcs 10 —11 kmaccoB pa3zpaborana Ha ocHOBe DeneparbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHJapTa CPEAHEro o0Iero o0pa3oBaHMs, C y4ETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K MareMaTuyecKoMy OOpa30BaHUIO, U TPaJMUIIMMA
poccuiickoro odopazoBanus. Peanuzanus nporpaMMbl 00eCrieUnBaET OBIAICHUE KIIIOUEBBIMU
KOMIIETEHIIUSMH, COCTABISIIOIIMMHU OCHOBY JJis CaMOpPa3BUTUS M HENPEPBIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOMIEKYIBTYPHOTO, TUYHOCTHOTO U TMO3HABATEILHOTO PAa3BUTHUS

JMYHOCTH O00y4arOIUXCS.
HEJA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reOMETpUU Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUS
00yCITOBJICHA TIPAKTUYCCKOW 3HAYMMOCTHIO METANpPEAMETHBIX M TPEIMETHBIX pPe3yJIbTaTOB
o0ydeHHSI TEOMETPHUH B HAMPaBJICHUW JIUYHOCTHOTO pa3BHUTHUI OO0ydaromuxcs,
dbopmupoBaHus (PYHKIMOHATHHONW MaTEeMaTUYECKOW TPaMOTHOCTH, HW3YUYCHHS JPYTHUX
y4eOHBIX JUCIUIUINH. Pa3BuTHEe y 00y4aromuxcsi MpaBUIbHbBIX PEICTABIEHUN O CYITHOCTH
U MIPOUCXOKICHUH T€OMETPUUECKUX aOCTpaKIUii, COOTHOIIEHUH PEaIbHOTO U UJICaTbHOTO,
XapaKTepe OTPaKCHHS MaTeMaTHYeCKOW HAyKOW SBIICHUH M IPOIICCCOB PEabHOTO MHPA,
MECTE€ T€OMETPUU B CHUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
y4Yaluxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM
oOLiecTBe.

['eomerpust sBrsieTcsi OgHUM W3 0a30BBIX NPEIMETOB HA YPOBHE CPEAHETO OOIIETO
o0Opa3oBaHus, TaK KaK 00ECIEYNBAET BOBMOKHOCTh M3YUEHUS KaK JUCIUILIAH €CTECTBEHHO-
HAy4YHOW HaIpaBJIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIieHUEe, GOpMUPYEMOe MPU U3yYCHUH OOyYarOIIMMHUCS TTOHATHHHBIX
OCHOB TE€OMETPHH W TOCTPOCHHUM IIETIOYKH JIOTHUCCKUX YTBEPKICHUN B XOJEC PEIICHUS
r€OMETPUYECKUX 3aJ]lad, YMEHHUE BBIJIBUTAaTh W OMPOBEPrarh TUIMOTE3bl HETMOCPEICTBEHHO
UCIIOJNIb3YIOTCS TPU PELICHUU 3aJ]ad €CTECTBEHHO-HAYYHOTO IMKIIAa, B YaCTHOCTU U3 Kypca
bu3uKH.

YMeHHe OpHEHTHPOBAThCS B TPOCTPAHCTBE WIPacT CYIICCTBEHHYIO POJb BO BCEX

o0nacTsIxX nesTeIbHOCTH YesoBeka. OpueHTaIrs 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —



HE00XOIMMOE YCIIOBHE €r0 COLIMAIBHOIO OBITHS, (popMa OTpakKeHHsI OKPYKAIOIIEro MHpA,
YCIIOBUE YCIEIIHOTO TMO3HAHUS M aKTUBHOTO TpeoOpa3oBaHUs EHCTBUTEIHHOCTH.
OnepupoBaHrue MNPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET pa3Hble BHUABI YYEOHOU H
TPYAOBOH NIEATEITLHOCTH, SBIISICTCS OJHUM U3 TPO(HECCHOHAIEHO BAXKHBIX Ka4€CTB, IIOITOMY
aKTyaJlbHa 3amada (OPMHPOBAHUSA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK
Pa3HOBUIHOCTH OOPA3HOTO MBINIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K
IPAKTUYECKOM EATETbHOCTH IO MHOTUM HalpaBIICHUSM.

Ilens ocBoeHmsl TporpamMMbl ydeOHOTO Kypca «leomerpus» Ha 0a30BOM ypOBHE
oOydeHus: — o0IIe00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTUE OOYYalOIIUXCS Yepes
obecrneyeHne BO3MOXHOCTH TPHOOPETEHUS W UCIHOJb30BAHUS CUCTEMATHYECKHUX
reOMETPUYECKUX 3HAHUHN U JIEUCTBUH, CTIEIM(DUUHBIX T€OMETPHUH, BOZMOKHOCTH YCIICITHOTO
NpOAOJIKEHUsT O0Opa3oBaHUs MO CHEHUAJIBHOCTAM, HE CBSI3aHHBIM C MPUKIAJHBIM
HCITOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM ypOBHE MpeAHA3HAYCHA ISl OOYyYaIONUXCS
CpeIlHE! IIKOJIbI, HE WCIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYIHEHUN HA YPOBHE OCHOBHOTO
oOmrero oOpazoBanus. Takum oOpa3om, oOydaronuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH
o0Iue MareMaTHYeCKUe YMEHUs, CBS3aHHBIC CO CIECIM(PUKON T€OMETPUU M HEOOXOIUMBIC
JUTSL )KU3HU B COBpPEMEHHOM o0rmiecTBe. Kpome 3TOr0, OHM MMEIOT BO3MOXKHOCTH W3YYHTh
reoMeTpuro Oojee TAyOOKO, €CIM B JdajibHEHIIEM BO3HHUKHET HEOOXOJIMMOCTH B
reOMETPUYECKUX 3HAHUSIX B MPOPECCUOHATBLHOM JIeATeTbHOCTH.

JIoCTHIKEHHE IIE€JIM OCBOCHHUS MNpOorpaMMbl 00ecCmeuyuBaeTCs PEIICHUEM
COOTBETCTBYIONUX 3anad. [IpumopuTeTHRIMH 3amadamMu OoCBOeHHsI Kypca «leomerpum» Ha
0a3oBoM ypoBHE B 10—11 kmaccax sBISIFOTCS:

* (QopmMupoBaHHE NPEJCTABICHUS O TIECOMETPUM KaK YacTH MHUPOBOM KyJIbTYphl H
OCO3HaHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MHUPOM;

* (QopMupoBaHHWE TPEACTABICHUS O MHOTOTPAHHHWKAX W TelaxX BpalleHUs Kak o
BOKHEUIITUX MAaTEMaTHYECKUX MOJEISAX, MO3BOJIIONINX OMUCHIBATH M HM3ydaTh pa3HbIE
SBIICHUS OKPY>KaIOIIIETO MUPA;

* (QopMupOBaHHE yYMEHHUS pAacCIO3HABaTh Ha YEPTEKaX, MOACIAX M B PEaTbHOM MHUPE

MHOTOTPaHHUKH M TCJIa BPAIICHUA,



° OBJlaJleHME METOJaMHU pEIIEHUS 3aJad Ha MNOCTPOCHHS Ha H300paKEeHUAX
MPOCTPAHCTBEHHBIX QUTYD;

* (opmupoBaHHE yMEHMSI ONEPUPOBATH OCHOBHBIMHU MOHATUSMU O MHOTOTPAaHHUKAaX U
TeJax BpallEHUsl U UX OCHOBHBIMU CBONCTBaMU;

* OBJAJCHUE AJITOPUTMAMU PEIICHHUS] OCHOBHBIX THUIIOB 3a/1a4; (POPMUPOBAHUE YMEHHUS
NPOBOJUTH HECIOXHBIE JOKa3aTeJNbHBIE pPacCyXJAEHUA B XOJ€ pEUICHHUS
CTEpEOMETPUUECKHUX 3a/1au U 3a7a4 C IPAKTUUYECKUM COIEPKAHUEM;

* pa3BUTHE HUHTEJIEKTyallbHBIX W TBOPYECKUX CHOCOOHOCTEH oOyuarouuxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KDUTUYHOCTH MBIIIUICHHUS;

* (opmupoBanue ¢GyHKIMOHATHHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM: YMEHHE
pacrno3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEalbHbIX JKU3HEHHBIX CUTyallUsX M IPU HU3YyUYEHUU JAPYTUX Y4EOHBIX IIPEIMETOB,
MPOSIBJIEHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (POPMYJIMPOBATh UX HA SI3bIKE TEOMETPUU
Y CO3/1aBaTb F€OMETPUUYECKHE MOJAEIN, TPUMEHSATh OCBOECHHBIM F€OMETPUYECKHI armapar
JUISL PELICHHs NPAaKTUKO-OPUEHTHPOBAHHBIX 3aJad, WHTEPIPETUPOBATh M OLICHUBATh
MOJYYEHHBIE PE3YJIBTATHI.

OTnuunTenbHOM OCOOEHHOCTHIO MPOTPAMMBI SBJISETCS BKIIOUYEHHUE B KypcC
CTEPEOMETPUM B Hauyaje €ro HM3y4yeHHs 3aJad, PElIaeMbIX Ha YpPOBHE HWHTYUTHUBHOIO
MO3HAaHUS, U ONpeael€éHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M IPOCTPAHCTBEHHOIO MBILUICHUS, CTUMYIHPYET
MPOTEKAHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JAJIbHEUILIEMY U3yUYEHHIO TIPEIMETA.

[Ipennourenre OTHAETCA HAIISAHO-KOHCTPYKTHBHOMY METONY OOy4YeHUs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-IPAKTUYECKON
NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUM Yy Yyyalluxcsi B Kypce
CTEPEOMETPUM MPOBOJUTCA 3a CUET pelIeHUs 3ajJad Ha CO3[aHuE€ MPOCTPAHCTBEHHBIX
o0pa3oB M 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3zmanue oOpasa
MIPOBOJIUTCS C OMIOPON HAa HAVISIAHOCTD, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBUSX OTBJICUEHUS
OT HaJITHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COZIEP KaHUS.

OcHOBHBIE coaepkarenbpHble nuHUM Kypca «leomerpum» B 10-11 kiaccax:
«MHororpanaukmn», «lIpsMble W IUIOCKOCTH B NpOCTpaHCTBe», «Tema BpameHus»,

«BekTopel M KOOpAMHATBI B MOPOCTPAHCTBE». DOPMHUPOBAHHUE JOTMUECKHUX YMEHUU



pacrpeensseTcss He TOJBKO IO COAEP)KATEIbHBIM JIMHUSAM, HO W IO rojaM OOydeHHUs Ha
YPOBHE CpeaHETO 00I1Iero oopa3oBaHus.

Conepxanue 00pa3oBaHMS, COOTBETCTBYIOIIECE MPEAMETHBIM pE3yJIbTaTaM OCBOCHHUS
paGoueii TporpaMMmbl, pacrnpeacaEHHBIM IO TojaM OOydYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHUEC TCOMETPHYSCKHUMH MOHITHSIMH W HAaBBIKAMH OCYIICCTBIISIIOCH
MOCJICIOBATCIIBHO M TMOCTYIATCIIBHO, ¢ COOMIOACHUEM IMPUHIIUIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKJIIOYAIUCh B OONIYI0 CHCTEMY TIE€OMETPHYECKUX IMpeaCTaBICHUI

00y4Jaronuxcs, pacmpsis U yriyossst €€, o0pasyst IpoyHbIe MHOKECTBEHHBIC CBSI3H.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha nszydenue reomeTpun orBoautcs 2 yaca B Henelno B 10 knacce u 1 yac B Henenio B

11 xnacce, Bcero 3a aBa rojaa ooyuyenus - 102 yyeOHbIX yaca.



COAEPXXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHbIE MOHSATHS cTepeoMeTpuu. Touka, mpsmasi, IMIOCKOCTb, MPOCTPAHCTBO.

[Tonarre 00 aKCMOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUM: AKCHUOMBI CTEPECOMETPUU U
CJIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAOIINECS, TAPAIUICIIbHBIE
U CKpelmBaronmecs: npsiMbie. [lapaielbHOCTh MPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
MapaJUIeNIbHBIE MPSIMBIE B MPOCTPAHCTBE; MApalICIbHOCTh TPEX MPAMBIX; MapaICIbHOCTD
MpAMON M IUIOCKOCTH. YIIBI C COHAIIPABICHHBIMH CTOPOHAMM; YTOJ MEXAY IMPSIMBIMHA B
npocTpaHcTBe. llapannebHOCTh INIOCKOCTEH: NapauIebHbIE IUIOCKOCTH; CBOMCTBA
napajuieNibHbIX TIockocTed. [lpocreline mnpocTpaHCTBEHHBIE (UTYpPhl Ha IIOCKOCTH:
TeTpas’p, Ky0, mapajuieNenure; MoCTPOCHUE CEUCHUH.

[lepneHAUKYISApPHOCTh NPSIMOW M MJIOCKOCTU: NEPHEHAUKYISIPHBIE TMPSIMBIE B
MPOCTPAHCTBE, MPAMBIE IMAPAUICIBHBIE W TEPIEHAUKYISPHbIE K IUIOCKOCTH, ITPU3HAK
NEPHIECHAUKYJIISIPHOCTH TPAMON M IUIOCKOCTH, TEOpeMa O TMPSAMON MEePHEHIUKYIIPHOU
TJIOCKOCTHU. YIJIBI B MIPOCTPAHCTBE: YIOJI MEXIY NPSMOW U IUIOCKOCTBIO; IBYTPaHHbBIA yIoJ,
JIMHEMHBIN YTOJI IBYTPaHHOrO yria. [lepneHIuKynsap u HaKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSHUE OT MPSAMOW JO IUIOCKOCTH, MPOEKIHs (UTYPhl HA TUIOCKOCTb.
[TepneHIUKYISIPHOCTh TUIOCKOCTEHM: TpPHU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEH.
TeopeMa o TPEX NMEPHEHAUKYIISPAX.

MHOrorpaHHuKHu

[loHsATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHHUKA, BBINYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrospHas npusma;
I'PaHU ¥ OCHOBAHUSI MPU3MBI; TIpsIMasi M HAKJIOHHAS MPU3MBbI; OOKOBasI ¥ TIOJTHASI IOBEPXHOCTh
npusMebl. [lapannenenunen, npsAMOYTOIbHBIA Napajyieenunes u ero cBorcrna. [lupamuna:
n-yrojbHas MUpaMuja, TPaHH W OCHOBAaHUE MUPAMUIBI, OOKOBas W TOJHAS MOBEPXHOCTH
MUPAMUJIbI; TpaBWIbHAsT M YCEUEHHAs NHUpaMuJa. DJEMEHTbl MNPU3Mbl U THUPAMUJIBIL.
[IpaBunbHBIE MHOTOIPAaHHUKHU: TMOHATHUE MPABUIBHOTO MHOTOIPAaHHMKA; MMPAaBUJIbHAS TTpU3Ma

W IIpaBUIIbHAA IMUpaMuaad; IpaBUJIbHAs TPEYroJIbHAsA IHUpaMuaa U HpaBHHBHBIﬁ TETPAdAP,



ky0. I[lpeacraBneHre O MpPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOAEKAdIp M HKOCAdIP.
CeueHust IpU3MbI U TUPAMHU/IBI.

CummMmeTrpus B IPOCTPAHCTBE: CUMMETPHUSL OTHOCHUTENIBHO TOYKH, MPSMOU, TIIOCKOCTH.
DNeMEHTBI CHMMETPUU B UPAMUAAX, MAPAIIIEIETUIIEAAX, IPABUIBHBIX MHOTOTPAaHHUKAX.

BrluncneHrne »371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, ymiel. [lmomanb
OOKOBOI TIOBEPXHOCTH W TIOJIHOW TMOBEPXHOCTHU MPSMOW MPHU3MBI, IUIONIAAh OCHOBAHHH,
TeopeMa O OOKOBOUM MOBEPXHOCTH MpsAMOW mpu3Mbl. [lmomans GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MNPABWIBHON MNHPAMUIbBI, TEOpeMa O IUIOMAAN YCEUYEHHOW TNHpPaAMUJBI.
[TonsiTue 00 06bEMe. OOBbEM MUPaAMUJIbI, TPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXY IUIOMAASIMHU MMOBEPXHOCTEMH,

00bpEMaMH TOOOHBIX TEII.

11 KUIACC

Tena BpameHust

Hunuuapuyueckass MOBEPXHOCTh, OOpa3yrolive LUIMHIPUYECKOW MOBEPXHOCTH, OCh
HUIMHAPUYECKOW TOBEepXHOCTU. LuaumHAp: ocHOBaHMA U OOKOBas IMOBEPXHOCTb,
oOpasyroIias ¥ 0Ch; ILIOIIaab OOKOBOW U ITOJTHOM MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yoIIle KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW MmoBepXHOCTU. KoHyc: ocHOBaHME M BepiiMHa, o0pasyiolas U OCh; IUIOLIAAb
OOKOBOI U TOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yIollHe U BbICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHrp, paauyc, [uaMeTp; IJIOMAAb MOBEpXHOCTU cdepbl. B3aumuoe
pacnofyio’keHue cepbl U MIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cdepe; MIolaab cepsl.

N300pakeHne Tea BpallleHHusl Ha MII0CKOCTH. Pa3BEépTka HMIMHApPA U KOHYCA.

KoMOuHamuu ten BpalieHus U MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMHCAHHBINA OKOJIO
cdepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonarue 06 o60néMe. OcHOBHBIE cBoOicTBa 00BEMOB Ten. Teopema 00 o0bEME
MPSAMOYTOJIBHOTO Mapajiienenunena u caeactBus u3 He€. O0béM nmiamHapa, konyca. O0bEM
mapa 1 miomass chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXY IJIOLIAASIMHU MOBEPXHOCTEMH,

00bEéMaMH IOOOHBIX TEII.



Ceuenusi uunuHiapa (mapauiebHO W TMEPHEHIUKYISIPHO OCH), CEUCHHUS KOHYca
(mapauienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY ), CEUEHHUS 11apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocth W B mpocTtpaHcTBE. CJOKEHHME M BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpA HA YuCIo. PasnoxkeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunena. Pemenue 3ama4, CBA3aHHBIX C MPUMEHEHUEM ITPAaBUI JICUCTBUI
¢ BekTopamH. [IpsiMoyronpHasi cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BEKTOpA.
[Ipocreiimne 3a7aun B KOOpAMHATaxX. Yroj Mexay BekropamMu. CkajasipHOE IMPOU3BENCHUE
BEKTOPOB. BhIuncCiieHNE yITIOB MEXAY MPSIMBIMHU U MJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN

MCTO/ ITPH PCIICHHUH I'COMCTPUICCKHUX 3a/1a4.



INJIAHUPYEMBIE PE3YJ/IBTATbBI
JINYHOCTHBIE PE3VYJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI yueOHOTO mpeameTa «MaremaThka
XapaKTEepU3yOTCH:

I'paknanckoe BociuTaHue:

C(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMU OOYy4YalomIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O 4YJ€HAa POCCHUHCKOro OOIleCTBa, MPEACTABICHUEM O MaTeMaTHYeCKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYpP TIPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHHUEM B3aUMOJCHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIIUSIMU U HAa3HAUCHHUEM.

IMarpuoTHyeckoe BOCIMTAHUE:

cOpMHUPOBAHHOCTHIO POCCHUMCKON TpaKTaHCKOW HJICHTUYHOCTH, YBaXCHHUS K
NpPOLLJIOMY M HACTOSIIEMY POCCUHWCKOW MAaTE€MaTHUKH, LEHHOCTHBIM OTHOLICHUEM K
NOCTMKEHUSIM POCCHUMCKUX MAaT€MaTHUKOB W POCCUHUCKOM MATEMATUYECKOW IIKOJIBI, K
MCIIOIb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKaX, TEXHOJIOTUAX, C(Pepax SIKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMEM JyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUS, ATUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JTIOCTHUKEHHUIN HAYKH U AEATEIIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B IIOCTPOCHHE YCTOMYHUBOTO OYIyIIETrO.

JcTeTHYeCKOe BOCTIUTAHUE:

3CTETUUYECKUM OTHOIIEHHWEM K MHUPY, BKJIOYAs ICTETUKY MaTE€MaTU4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHHM, pacCyXACHUN; BOCHPUUMYUBOCTBIO K
MAaT€MaTUYECKHUM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MaTeMaTUYeCKHWE 3HaHUs B MHTEpecax
3I0POBOTO U OE30MacCHOr0 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHWE, COATAHCHPOBAHHBIM PEXHUM 3aHATUW W OTIBIXA, pEryispHas
¢du3nYecKas aKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATUSX CHOPTUBHO-
03/I0POBUTEIIBHOM JEATEIBHOCTBIO.

TpynoBoe Bocnuranue:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3InYHbIM
chepam npodecCHOHANBbHOW JEATENbHOCTH, CBSA3aHHBIM C MaTeMaTHKOW U ¢é
NPUIIOKEHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymeid mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IIJIaHbI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K
MaTeMaTU4eCKoMy OOpa3OBaHUI0O U CaMOOOPa30BaHHMIO Ha TMPOTSHKEHUM BCEH JKU3HH;
TOTOBHOCTBbIO K AKTHBHOMY YYacTHIO B PCIICHUU MPAKTHUUYECKUX 3ajJad MaTeMaTH4YeCKOM
HaIPaBJIECHHOCTH.

IK0JOrnYecKoe BOCIIUTAHHE:

C(hOPMUPOBAHHOCTHIO IKOJOTHMUECKON KYIBTYphl, TOHUMAHUEM BIIMSHUS COLHUAIBHO-
AKOHOMUYECKHUX MPOIIECCOB HAa COCTOSHUE MPHUPOIHOW U COLMAIBLHOW CpeJibl, OCO3ZHAaHHUEM
100ajJbHOTO XapakTepa SKOJIOTHYECKUX TNpoOJieM; OpHeHTallMel Ha NPUMEHECHUE
MaTeMaTUYeCKUX 3HaHUW A peIIeHus 3a7ad B 00JacTH OKpyXKarollew cpenbl,
IJITAHUPOBAHUSI TOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCJIEICTBUHN ISl OKPYXKAIOIIECH CpeJibl.

IleHHOCTH HAYYHOTO MO3HAHUSA:_

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKHd W OOIICCTBEHHOW NPaKTUKH, NMOHMMAHHUEM MAaTeMaTHMUYeCKOM HayKH Kak
chepbl YeIOBEUECKON ACSATEILHOCTH, ATAMOB €€ Pa3BUTUS U 3HAYMMOCTU ISl Pa3BUTHUS
IUBUIN3AIMY; OBJAJCHUEM S3bIKOM MAaTeéMaTUKH M MaTE€MaTHUYeCKON KYyJIbTYpOH Kak
CpPEACTBOM MO3HAHHUSI MUPA; TOTOBHOCTHIO OCYIIIECTBIISITH MPOEKTHYIO U UCCIIE0BATEIbCKYIO

NEATEIIbHOCTh UHAUBHUYAJIbHO U B IPYIIIIE.
METAITPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pE3yJbTaThl OCBOEHUS MPOTpaMMbl yuyeOHOro NpeameTa
«MareMaTrka» XapaKTepU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU HO3HABAMETbHBIMU
oelicmeusaMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OeUCMBUAMY, YHUBEPCANbHbIMU
Ppe2YIAMUBHbIMU OeUCMBUAMU.

1) Vuueepcanvhvie noznasamenwvhwvle Oelicmeus, obecneuusarom @GopmMuposarue
0a306bIX KOCHUMUBHBIX NpoOYeccos o0yuarwuxcs (oceoenue memooo8 NO3ZHAHUS
OKpyJicalouje20 Mupa; NpUMeHeHUue JO02UHeCKUX, UCCIe008ameNbCKUX Onepayutl, yMeHu
pabomams ¢ ungopmayueii).

Ba3oBble Jornueckue q1elcTBUA:



* BBISBIATh M XAPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHSATUHN, OTHONICHUN MEXIY NOHATHSAMHU; (OPMYIUPOBATH OIpENeNeHUs TOHITHIA,
yCTaHaBJIMBAaTh CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKAIMKU, OCHOBAHMS ISl 0000IIEeHUs U
CpaBHEHMSI, KpUTEPUHU MMPOBOJAUMOTO aHAIN3A;

* BOCIpPUHUMATH, (OPMYIUPOBATh U MPEOOPA30BHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIIaTEeNIbHBIC, EIMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIC,

* BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUHS B (PaKTax,
JAHHBIX, HAOJTIONEHUSAX W YTBEPXKIACHUSAX; NpeiiaraTb KPUTEPUU JJIS BBISBICHUS
3aKOHOMEPHOCTEW U POTUBOPEUMIL;

* JleNiaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U WHIYKTHBHBIX
YMO3AKJIFOUECHUM, YMO3AKJIIOYCHUH 110 aHAJIOTHH;

* MPOBOJUTH CAMOCTOATEIBHO JOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPKACHUMN (IIpsiMble
Y OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHS M BBIBOJIBL;

* BBIOMparTh cnoco0 pemieHuss y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HauOoJsiee MOAXOMSAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble ncciienoBarejibckue 1eicTBUSA:

* HUCIOJIb30BaTh BOMNPOCHl KaK HCCIENOBATEIbCKUN HHCTPYMEHT IO3HAHHS;
dbopMynupoBaTh BOIMPOCH], (UKCUPYIONIME MPOTHUBOpPEUHE, MpoOieMy, YCTaHABIMBATbH
HCKOMOE U JaHHOe, GOPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;

* OPOBOAUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEAOBAHUE IO
YCTAHOBIICHHI0O OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SIBICHHS, TMpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00OBEKTaMH, SIBICHUSIMH, POIIECCAMU;

* caMoOCTOsITeAbHO (QopMylIupoBaTh 0000mIEHHS U BBIBOJABI MO pe3yJbTaraMm
MPOBEAEHHOTO HAOJIOICHUSI, HCCIIEIOBAHMSI, OLIEHHBATh JOCTOBEPHOCTh MOMYYEHHBIX
PE3YJIBTaTOB, BEIBOJAOB M O00OIICHUI;

* NIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, @ TAKXKE BBIABUTAThH MPEATOIOKECHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanuei:



* BBIABIATH Ae(UIMTH MHPOpPMALIUY, JTAaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC H
JUISL peIlIeHuUs 3a]1a4u;

* BbIOMpaTh HMH(OPMAIUIO U3 HCTOYHUKOB pPA3JIUYHBIX THUIIOB, aHAJIU3UPOBAThH,
CHUCTeMAaTU3UPOBaTh W HMHTEPIPETUPOBATh HMHOOPMAIIMIO Pa3IUYHBIX BUIOB U (Qopm
NPECTaBICHNUS;

* CTPYKTYpUpPOBaTh HHPOpMAILMIO, MHPEACTaBIATh €€ B pa3nU4YHBIX (opmax,
WUTIOCTPUPOBATh rpapUuecKy;

* OLIGHMBaTh HANEKHOCTh HH(OpPMAIIMK MO CaMOCTOATEIHbHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhuvie KOMMYHUKamueHbvle Oelicmeus, obecneuugarnm
CHOpMUPOBAHHOCTNb COYUATLHBIX HABLIKOG 00YUAIOUUXCS.
OO0wmenne:

* BOCIPHUHHUMATH U (HOPMYITHPOBATH CYXKICHHSI B COOTBETCTBHH C yCIIOBUSIMHU U IIENISIMU
oOlIeHus; SICHO, TOYHO, TPaMOTHO BBIpaXaTb CBOI TOYKY 3PEHHS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHMs MO XOJAy PELIEHHs 3a/aud, KOMMEHTHPOBATH
HOJIYYEHHBIN pe3yJIbTar;

* B X0JIe 00CYXKJIEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI,
pelaeMoil 3a/aur, BBICKa3bIBaTh WUJICH, HAICJICHHbIC HA TIOWCK PELIECHUS; COMOCTAaBIAThH
CBOU CYXACHHUS C CY)KIECHUSMU JPYTUX YYAaCTHUKOB JHAaJIora, OOHApyKUBaTh paziuuue U
CXOACTBO NO3ULHI; B KOpPpEeKTHOW ¢opme QGOopMyIupoBaTh pa3zHOINACUs, CBOU
BO3PaKEHUS;

* MPENCTaBIATh PE3YNbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCICIOBAaHUS, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHMS € YYETOM 3a/ad Npe3eHTalud |
O0COOEHHOCTEHN ayqUTOPUH.

CorpynHuvecTBo:

* MOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYyaJIbHON pabOTHI
IpU pelIeHNUN y4eOHbIX 3a7a4; IPUHUMATh 11eJIb COBMECTHOM J€ATEeIbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW paloThl, pachpelneisiTb BUIbI padOT, I0roBapuUBaThCH,
00CyKJ1aTh MPOLIECC U Pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOCH;

* y4acTBOBaTh B IPyNNOBBIX (popmax padoThl (00CYX)IAEHUS, 0OMEH MHEHHI, «MO3TOBBIE

IITYPMbD» W UHBIE); BBITIOJHITH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOU JCHCTBUS C



OPYTMMH WIEHAMH KOMaH/]Ibl; OLIEHUBAaTh KAaYECTBO CBOErO BKJaJa B OOLIMI MPOIYKT IO
KpUTEepUsM, CHOpMYIUPOBAHHBIM yUYaCTHUKAMU B3aUMOJICHCTBUSI.
3) Yuueepcanvuvie pecynamuenwvie Oeiicmseus, obecneuusarom GopmuposaHue
CMBICTIOBBIX YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCNU.
Camoopranusanus:

* COCTaBJIATH IJIaH, aJITOPUTM PELIECHUS 3a7a4H, BHIOMPATh CIOCO0 pelIeHus ¢ y4éTom
MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BOBMOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMALIMH.

CaMOKOHTpPOIIb:

* BIAJCTh HAaBBIKAMM TI03HABATEIIbHOMW pe(IEKCHUM KaK OCO3HAHMS COBEPIIAEMBIX
AEUCTBUI W MBICIUTEIbHBIX MPOLECCOB, UX pPE3yJbTaTOB; BIaJAETh clocobamu
CaMOIIPOBEPKU, CAMOKOHTPOJIA MPOLIEcca U pe3yJibTara PELICHNUs] MaTEMAaTU4YEeCKOU 3a1a4H;

* OpPEeaBUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PELICHHUM 3a1a4¥, BHOCUTH
KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HANJIECHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHE pE3yJbTaTa WEIW M YCJIOBUSAM, OOBACHSATH HPUUYUHBI
JOCTH>KEHUSI WM HEAOCTHXKEHUS PE3ylIbTaToOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh

OILICHKY MTPUOOPETEHHOMY OIBITY.
HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IpuMeHsATh AKCHUOMBI CTEPEOMETPUM M CJHEACTBUS W3 HUX IPU PEIICHUU
reOMETPUUECKUX 3a/1a4.

OnepupoBarh MOHATUSIMU: TMAPAJJICTBHOCTh U MEPHEHAUKYJISIPHOCTh TPSAMBIX U
IIOCKOCTEH.

KiaccugunupoBarb B3auMHOE pacTIONOKEHUE TPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATHSAMHU: JBYT'PAHHBIM Yrojl, TpaHW JBYI'PAHHOTO YyIJa, pedpo
JIByTPAHHOIO yIJ1a; TMHEWHBIN YoM IBYTPAaHHOTO YIJIa; rpajycHas Mepa JByTPaHHOIO yIJia.

OrnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKJIbIA MHOTOTPAHHUK,

QJICMCHTEBI MHOT'OI'PaHHHKaA, HpaBHHBHLIﬁ MHOI'OI'PaHHHK.



Pacrio3HaBarh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TIMpaMuUa; IpHU3Ma, MPSIMOYTOIbHBINA
napajuiesenumnes, Kyo).

KnaccuduimpoBarh MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHHS JUIS KiIacCH(PHUKALIUN
(BBIMTYKJIbIE W HEBBINYKJIbIC MHOTOIPDAHHUKH, IMPaBUIbHBIE MHOTOTPAHHHUKH, MpPSIMBIC U
HAKJIOHHBIC MPU3MBI, TapaJIICIICITATICBI ).

OnepupoBaTh HOHATHUAMU: CEKYIIas IMIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBSCHITH MPUHIIMITE TOCTPOCHHS CCUCHUM, UCTIOIB3YS METOJI CJICIOB.

CTpouTh CEUYCHUS MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBINOIHATH (BBIHOCHBIC)
IUTOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BU CBEPXY, COOKY, CHH3Y.

Pemate 3agaur Ha HAXOXKJICHHE TI'COMETPHUYECKMX BEJIWYUH IO oOpaslaM HIH
aJrOpUTMaM, TPUMECHSS HM3BECTHBIC aHAJIMTUYCCKHE METOJbI MPH PEIICHHHM CTaHIapPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHUEC PACCTOSHHN MEXIY ABYMs TOUYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKH JIO IJIOCKOCTH, MKy CKPEIIIMBAOIIIMMHUCS MTPSIMBIMH.

Pemate 3agaus Ha HAXOXKICHHE TI'COMETPHYECKMX BEIWYUH IO oOpaslaM HIH
aJrOpUTMaM, TPUMEHSS HM3BECTHBIC AHAIMTUYCCKHE METOJbI IPH PEIICHHHM CTaHIapTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHHEC YINIOB MEXAY CKPEUIUBAIOIIUMHUCS IPSIMBIMHU,
MEXTy TPSMOM M IJIOCKOCTBIO, MEXK]TY ITIOCKOCTSAMH, JIByTPAaHHBIX YIJIOB.

Bbrauciate 00bEMBI M TUIONIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITpH3Ma, THpaMu/Ia)
C IpUMCHEHUEM (OPMYII;, BBIUKCIATH COOTHOIICHHUS MEXAY ILIOIIAISIMH TOBEPXHOCTCH,
00bEMaMH 1OJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPHUS B IMPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh M IFIOCKOCTh CUMMETPUHU (UTYPBHI.

N3BrnekaTh, nNpeoOpa30BbIBATh M HHTEPNPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYCCKHUX (DUTYpax, MPEACTABICHHYO Ha YePTEKaX U PUCYHKAX.

[IpumeHsaTh reomeTpuyeckue (AKThl JJIs PEHIeHHS CTESPEOMETPUUYSCKUX 3ajad,
MIPE/IIOJIAraloIINX HECKOJIBKO IIIar0B PEHICHUS, €CIM YCIOBUS MPUMEHEHHSI 33JIaHbI B IBHOU
dhopme.

[TprMeHSTh MPOCTEHIIINE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI TPU PEIICHUN CTEPECOMETPHUCCKHUX 3a/1ad.

[TpuBOAWTE TpPUMEPHl MaTEeMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOAC H IKU3HH,

pacio3HaBaThb MPOSABIICHUC 3dKOHOB I'COMCTPUH B UCKYCCTBC.



[IpumeHsATh TOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTyaIlu H
NPUMEHSITh HM3YYEHHBIC MOHATHUS B TPOIECCE IMOUCKA PEIICHUS MaTeMaTH4YeCKHU
chopMyIHpOBaHHON MPOOIEMBI, MOJICIIMPOBATh peabHBIC CUTYallud HA S3bIKE TE€OMETPUH,
HCCJIEIOBATh TOCTPOCHHBIC MOJICIH C UCITOJIb30BAHUEM T€OMETPUUCCKUX TIOHITHH U TEOPEM,
anmapara aiareOphl; pemarh NPaKTUUYECKUE 3a7add, CBSI3aHHBICE C HaXO0XJICHHEM
r€OMETPUICCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh MOHATHUSAMU: IHUIUHAPHUYECKAs IMOBEPXHOCThb, oOpa3yromue
MUIAHAPUICCKON TMOBEPXHOCTH; MUIMHIP;, KOHWYECKAash TOBEPXHOCTh, OOpa3yrommue
KOHHYECKOU MTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacno3naBarp Tena BpamieHus (IUIMHAP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI TIOTYUYEHUS TEJl BpaIlCHUSI.

KinaccudunmpoBars B3auMHOE paciofiokeHUe chepbl U TIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BBICOTA CETMEHTA;
1apOBOM CJION, OCHOBAHHE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; MIAPOBON CEKTOP.

Beraucnsate 00bEMBI U TUTOIIAIN TIOBEPXHOCTEH TEINl BpaIlCHHsI, TEOMETPUICCKUX TEIl C
MpuMeHeHueM (popmyi.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, BIHCAHHBIA B cepy M OMUCAHHBIN OKOJIO
ctepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPAIEHUS.

BBIMHCIATE COOTHOIICHUST MEXKAY TUTOMIAISIMU MTOBEPXHOCTEH U 00bEMaMH MOTOOHBIX
Te.

N300pakars m3ydaemble (GUTYpPBI OT PyKA M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BBIMOTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYD:
BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

N3BrnexaTh, MHTEPNPETUPOBATH M NPeOOpPa3oBBIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh NOHITHEM BEKTOP B MMPOCTPAHCTBE.

BBITIONTHATE TEWCTBHSI CIIOKCHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOWCTBAMU OHU O0JIa1af0T.

[IpumeHsTh paBuiIO Napasuleenuneaa.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIOJ MEXKIy BEKTOPAMH, CKAJIIPHOC
IPOU3BECHHE BEKTOPOB, KOJUIMHEAPHBIEC U KOMILUIAHAPHBIC BEKTOPBI.

HaxomuTh CcyMMy BEKTOPOB M IIPOM3BEJICHHE BEKTOpa Ha YHCJIO, YOl MEKIY
BEKTOpaMH, CKaJIIPHOE MPOM3BEJCHHE, PACKIAIbIBaTh BEKTOP 1O JIBYM HEKOJUITMHEAPHBIM
BEKTOpaM.

3a/1aBatTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT.

[IpumeHsaTh reomeTpudeckue (AKThl JJIs PEHICHHUS CTESPEOMETPUUYCCKUX 3ajad,
MPE/IIOJIATraloIINX HECKOJIBKO IIIar0B PEHICHUS, €CIM YCIOBUS MPUMEHEHHMS 33JIaHbl B SIBHOU
dbopme.

PemaTe mnpocTelinMe TreoMETpPUYECKHE 3ajlauyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaud Ha [0Ka3aTeIbCTBO MATEMATHMUYECKUX OTHOIICHUN M HaXOXICHHE
Tr€OMETPUYECKUX BEIUYMH 10 00pa3laM WIH ajirOpUTMaM, MPUMEHSSI HU3BECTHBbIE METOJbI
IIPU PEUICHUU CTaHAAPTHBIX MaTEeMaTHYCCKUX 3a]1au.

[TprMeHSTh MPOCTEHIIINE MPOrPaMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI TPU PEIICHUN CTEPECOMETPHUCCKHX 3a]1ad.

[TpuBOAWTE TpPUMEPHl MaTEMAaTUYCCKUX 3aKOHOMEPHOCTEH B MPUPOAC H IKU3HH,
pacro3HaBaTh IPOSBICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHSTH MMOJMyYeHHbIC 3HAHHUS Ha MPAKTHKE: aHAJIM3UPOBaTh peajbHBIC CUTyallMH U
NPUMCHATh M3YUYCHHBIC IOHATHS B MPOIECCE IMOUCKAa PCIICHUS MaTeMaTH4YeCKHU
chopMyTMpPOBaHHOW MPOOIEMBI, MOJICIIMPOBATh peabHBIC CUTYallMd HA SI3bIKE TE€OMETPHH,
HCCJICIOBATh TOCTPOCHHBIC MOJICIN C UCIIOJIb30BAHMUEM T'€OMETPUUCCKUX TTOHITHI U TCOPEM,
ammapara ailreOpbl; pemarb NPaKTHYECKHE 3aJadd, CBA3aHHBIE C HaXO0XICHHUEM

rCOMETPUICCKUX BCIUYHMH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJTACC
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http://ege.fipi.ru

http://

www.matematika-na.ru

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://

www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru




11 KUIIACC

Ne HaumeHoBanue pa3aenoB

n/n U TeM MPOrpaMmMbl

Tena BpameHus

2 OO0BEMBI Te

BGKTOPI)I 1 KOOpAHWHAThLI B

POCTPAHCTBE

[ToBTOpenue, 06001IIEHNE,

cUCTeMaTU3alusg 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

Koan4yecTBo 4yacoB

Bcero

12

10

34

KonTpoas
HbIE

padoThbI

DJIEeKTPOHHbIE

(undposbie)
o0pa3oBare/ibHbIE

pecypcbl

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoianuecTBo 4yacoB
Ne
Tema ypoka Koutpoa
n/n Bcero bHBIE

padoThbI

OcHOBHbIE IOHATHUS

CTEpEOMETPHUH: TOUKA,

npsiMasi, MI0CKOCTb,

npoctpancTBo. [IpaBuna
n300paKeHHs Ha PUCYHKaX: 1
M300paKeHUsI TNIOCKOCTEH,
napayuIeNbHBIX TPSIMbIX

(OTpe3KoB), CEpeTUHBI

oTpe3Ka

[TonsTHs: nepecekarmuecs
2 MJIOCKOCTH, MEPECEKAIOIINECS 1

npsamasd 1 njioCKOCTb

[TonsaTus: nepecekaromuecs
3 IJIOCKOCTH, MEPECEKAIOIINECs 1

npsmMasd U MiI0CKOCTh

3HAKOMCTBO C
MHOTOT'paHHHUKaMH,
n300pakeHne
MHOTOTPaHHHUKOB Ha
pUCYHKax, Ha IIPOEKIMOHHBIX

UCpTEeIKAX

HauanbHble cBeieHUs 0 KyOe
U MIAPaMUJE, UX Pa3BEPTKU U
moznenu. CeueHus

MHOTI'OI'paHHHUKOB

Havanbnbie cBenenus o Kkyoe
U IIUpaMujie, UX pa3BEPTKU U
monenu. CeueHust

MHOT'OI'pPaHHHUKOB

Jlara

U3y4YeHust

04.09 —
08.09

04.09 —
08.09

11.09 —
15.09

11.09 —
15.09

18.09 —
22.09

18.09 —
22.09

DJIeKTPOHHBbIE

nudpossie
o0pa3oBaTeJIbHbIC

pecypcsl

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/

https://resh.edu.ru




10

11

12

13

14

ITousarue o6
AKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U

CIICACTBUSA N3 HUX

ITousarue o6
AKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHH U

CIICACTBUA U3 HUX

ITousarue 06
AKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U

CJIICACTBUSA U3 HUX

ITousitue 00
AKCHOMAaTHYECKOM
MOCTPOCHUH CTEPCOMETPHH:
AKCHUOMBI CTEPEOMETPHH U

CIICACTBUSA U3 HUX

BzaumHoe pacnonoxenue
MPSIMBIX B POCTPAHCTRBE:!
nepeceKarouiecs,
napajjiCJIbHbIC 1

CKPEIIUBAOIIHNECS TIPSIMBIC

[TapamienbHOCTD NPSAMBIX U

IJIOCKOCTEH B MPOCTPAHCTBE:

napasuieNibHbIe MpsIMbIE B
IIPOCTPAHCTBE;
napajyuieNnbHOCTh TPEX

IIPSIMBIX

[TapamienbHOCTD NPSAMBIX U

IUIOCKOCTEH B IIpOCTPAHCTBE!

[TapamnenbHOCTH PAMON U
IUIOCKOCTH

Vw1 ¢ COHAITpaBJICHHBIMHU

CTOpOHAMHU

25.09 —
29.09

25.09 —
29.09

02.10 -
06.10

02.10 -
06.10

09.10 —
13.10

09.10 —
13.10

16.10 —
20.10

16.10 -
20.10

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru




15

16

17

18

19

20

21

22

23

24

25

26

Yron Mexay npsiMbIMU B

IIPOCTPAHCTBE

Yron Mexay npsSMbIMU B

IPOCTPAHCTBE

[TapatenbHOCTH
IJIOCKOCTEM: mapaijiebHbIe

INJIOCKOCTH

CBoiicTBa mapayyIeIbHBIX

IJIOCKOCTEN

[Ipocreimme
MPOCTPAaHCTBEHHBIE QUTYPBI
Ha TJIOCKOCTH: TETPasdip, KyO,

napajjiCJICIurIiC

ITocTpoenue ceuennit

ITocTpoenue ceuennit

KonTponbHas pabora no reme
"IIpsiMbIe ¥ TIIIOCKOCTH B
IIPOCTPaHCTBE.
[TapaniaenbHOCTh OPSAMBIX U

IocKocTen"

[IeprieHAUKYIAPHOCTD
IPSIMOU U TUIOCKOCTH:
NEPIEHAUKYIISIPHBIC NIPSMBbIE

B IIPOCTPAHCTBC

[IpsimMble napajuienbHble U
NEPIEHIUKYISAPHBIE K

INJIOCKOCTH

[IpsimMble napaienbHble U
NEePIEHIUKYISPHBIE K

IJIOCKOCTH

[Ipn3nak
NEPIEHIUKYIIPHOCTH

IPSIMOM M TNIOCKOCTH

23.10 -
27.10

23.10 -
27.10

06.11 —
10.11

06.11 —
10.11

13.11 -
17.11

13.11 -
17.11

20.11 -
24.11

20.11 -
24.11

27.11 -
01.12

27.11 -
01.12

04.12 -
08.12

04.12 —
08.12

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru



27

28

29

30

31

32

33

34

35

36

[Ipu3naxk
NEPIECHIUKYIAPHOCTH

IIPSIMOM U TNIOCKOCTHU

Teopema o npssmMon
MEePICHINKYISPHON

IIJIOCKOCTH

Teopema o npsmoit
NEPIEHANKYIAPHOU

IJIOCKOCTH

Teopema o npssmMon
HepHEeHUKYISPHON

INJIOCKOCTH

[Iepniennukyisap u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
pPacCTOSAHKE OT IPSIMOU 10

INJIOCKOCTH

[Iepniennukyisap u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH 10 TUIOCKOCTH,
pPacCTOsHKE OT IPSIMOU 10

IIJIOCKOCTH

[lepnenaukymsp u
HAKJIOHHBIC: PACCTOSTHUE OT
TOYKH 10 TUIOCKOCTH,
pacCTOsHKE OT IPSIMOU 10
IUIOCKOCTH

[Tepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IUNIOCKOCTH,
paccTostHUE OT IPSIMOM 10
IUIOCKOCTH

VYI7Bl B IPOCTPAHCTBE: yIoil
MEXIy NpsMOH U

INIIOCKOCTBIO

JIByrpanHslii yron,
JIMHEHHBIN YIOoJl ABYIPaHHOIO

yIiia

11.12 -
15.12

11.12 -
15.12

18.12 —
22.12

18.12 —
22.12

25.12 -
29.12

25.12 -
29.12

09.01 -12.01

09.01 -12.01

15.01-19.01

15.01-19.01

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru



37

38

39

40

41

42

43

44

45

JIByrpaHHbIii yro,
JIMHEWHBIN yroJl IByTrpaHHOTO

yria

[leprieH qUKYIAPHOCTH
TJIOCKOCTEN: IPU3HAK
HMEPHEHIUKYIIAPHOCTH ABYX
IJIOCKOCTEMN

[lepneHqUKyIIpHOCTH
IJIOCKOCTEN: IPU3HAK
NEePHEHANKYIIPHOCTH JIByX

IJTIOCKOCTEN

[IeprieHIUKYIAPHOCTD
TJIOCKOCTEM: IPU3HAK
NEPIEHIUKYISIPHOCTH JIByX

IUIOCKOCTEH

Teopema o Tpéx

NEePIEeHIUKYIIpax

Teopema o Tpéx

NEePIeHIUKYIIpax

Teopema o Tpéx
HNEPIEHINKYIIIPax

KonTponbeHas pabora no
TeMaM
"IlepneHIUKyISIPHOCTD
NPSIMBIX U IJIOCKOCTEN" 1
"Vrbl MEXy IPSMBIMU U

IUIOCKOCTIMHU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PaHHHKA, BBIITYKJIBIE U
HEBBIYKJIbIE
MHOTOI'PaHHUKH; Pa3BEPTKa

MHOI'OI'paHHHKa

22.01-26.01

22.01-26.01

29.01-02.02

29.01-02.02

05.02 —
09.02

05.02 —
09.02

12.02 -
16.02

12.02 -
16.02

19.02 —
23.02

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru



46

47

48

49

50

51

52

[Ipu3ma: n-yronbHas npusMma;

T'paHU U OCHOBAHUS IIPU3MBI;

npsamasdg 1 HaKJIOHHas

IIPU3MBI; OOKOBas U ITOIHAS

MOBCPXHOCTD ITPU3MBIL

[Tapamnenenunen,
MPSMOYTOJIbHBIN
napajulesIenunes u ero

CBOMCTBa

[Tupamuga: n-yrosbHas
nupaMuaa, TpaHu U
OCHOBaHHE MTUPAMHU/IBI;
OOKOBas U IMOJIHAS
MOBEPXHOCTh MUPAMHU/IBI,
[IpaBWIbHAs U yCEYEHHAs

nupamMujia

IIpaBunbHBIE

MHOTI'OT'paHHHUKU: ITIOHATHE

MMPpaBUJIIBHOT'O

MHOI'OI'paHHHKA; IIpaBUJIbHAA

pyU3Ma U IpaBUIbHAs
nupamua; IpaBuiIbHAs

TpeyrojbHas MUPaMUIa U

MPAaBUIBHBIN TeTpasap; KyO

[Ipencrasnenue o

IMpaBUJIbHBIX

MHOT'OI'paHHHKAX: OKTa’ap,

JIOZICKA3IP U UKOCAIP.

CumMeTpus B IpOCTPAHCTBE:
CUMMETPHsI OTHOCUTEIBHO

TOYKH, IPSMOU, IITOCKOCTH.

DJIeMEHThl CHMMETPHH B
nupamMuaax,
napajuieenurenax,
MPaBUIIbHBIX

MHOT'OI'paHHHUKaXxX

Bruucienue dj1eMeHTOB
MHOTOTPaHHHUKOB: p&0pa,

JuaroHaiu, yIJibl

19.02 —
23.02

26.02 -
01.03

26.02 —
01.03

04.03 —
08.03

04.03 —
08.03

11.03 -
15.03

11.03 -
15.03

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru



53

54

55

56

57

58

59

60

61

62

63

[Tnomaas 60KOBOIA
MMOBEPXHOCTH M MOJTHON
IIOBEPXHOCTH NIPSIMOU
MIPU3MBI, ILIOIIA/Ib
OCHOBAaHUH, TEOpPEMA O
OOKOBOI TOBEPXHOCTHU

IIPSIMOM IPU3MBI

[Tnomans OoxoBoOM
IIOBEPXHOCTH U TIOBEPXHOCTH
IPAaBWJIBHOM NMUpaMUbI,
Teopema o IUIO0IIA 1 GOKOBOM
IIOBEPXHOCTH yCEUEHHOU

MnMUupamMuJabl

KonrtponbHas pabora o reme

"MHororpaHHuku"

[Tousartue 00 00bEME

O06bEM upamMuIbl

O0BEM TUpaMUIBI

O0BEM TUpaMUTBI

O0bEM MUpaMuIbI

O0BEM MPU3MBI

O0BEM pU3MBbI

O0bEM PU3MBI

18.03 —
22.03

18.03 —
22.03

01.04 -
05.04

01.04 -
05.04

08.04 —
12.04

08.04 —
12.04

15.04 —
19.04

15.04 -
19.04

22.04 -
26.04

22.04 -
26.04

29.04 -
03.05

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/

https://resh.edu.ru

http://ege.fipi.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru




64

65

66

67

68

KonrtponbsHas pabora o reme

"OO6BEMBI MHOTOTPAHHUKOB"

[ToBropenwue, 06001eHNE
CHCTeMaTH3aLysl 3HAHHH.
ITocTpoenue ceuennii B

MHOTI'OI'paHHHUKC

[ToBTOpeHue, 06001ICHHE
cUCTeMaTHu3aIs 3HaHuH.
Brruucnenue paccrosHuii:
MEXIy IByMS TOYKaMH, OT
TOUYKH JI0 TIPSIMOM, OT TOUKH
JI0 TIOCKOCTH, MEXKITY
CKPEIIMBAIOIIMMUCS

MMpAMBbIMHA

Hrorosast KOHTpOIbHAS

pabora

[ToBropenue, 06001IeHNE
CUCTEMAaTU3alus 3HAHUN.
Brruucnenue ynios: Mexy
CKPEIIHBAIOIIUMUCS
IPSIMBIMU, MEXIY IIPIMOM U
IUIOCKOCTBIO, IByTPaHHBIX
YIJIOB, YIJIOB MEXKIY
IJIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

29.04 -
03.05

06.05 —
10.05

13.05 -
17.05

13.05 -
17.05

20.05 -
24.05

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru

https://uchi.ru/
https://resh.edu.ru

http://ege.fipi.ru

http://www.matematika-

na.ru



11 KVJIACC

Ne i/
n

Tema ypoxa

Cdepa u map: neHTp,
paaunyc, TuameTp;
TUIOINAb TOBEPXHOCTH
cepsl

B3anMHoOe pacnionoxxkeHue

chepsl U IIOCKOCTH;

KacareJbHas TNIOCKOCTh K
cepe; momanb chepsl

N3o6pakenue chepsl,
I1apa Ha TIOCKOCTH.

Ceuenus mapa

[unmuaapuyeckas
MMOBEPXHOCTb,
obOpazyromue
UWIAHAPUYECKON
MOBEPXHOCTHU, OCh
UWIAHAPUYECKOMN

MMOBCPXHOCTHU

[{wimHAp: OCHOBAaHUS U
OOKOBast MIOBEPXHOCTb,
o0pasyrolas 1 oCh;
UIoIa s OOKOBOU U

MIOJIHOW MOBEPXHOCTHU

N3o6paxeHne MUIMHIpA
Ha IUTOCKOCTH. Pa3BépTka
uunuHApa. CeueHus
IUAIUHAPA (TTIOCKOCTBIO,
MapauieaIbHON WU
MEPIEeHIUKYASIPHON OCH

UUATTUHIPA)

KoaunuyecTBo yacoB

Kour bH
OHTpPOI U3yYEeHUS

bIe padoThI

DJIeKTPOHHbIE
uupposbIe

oOpa3oBareJibHbIE
pecypcsl



10

11

12

13

14

15

Konnueckas moBepxXHOCTb,
00pazyromye KOHUIEeCKOM
MMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOI

MMOBEPXHOCTH

Konyc: ocHoBanue u
BepIIIMHA, 00pa3yroIias u
0OCBb; 01 b OOKOBOM U

MTOJIHOM IMOBCPXHOCTHU

VYceu€HHbli KOHYC:
o0Opa3yroIine 1 BbICOTa;
OCHOBaHHS U OOKOBast

MTOBEPXHOCTH

N300pakeHne KoHyca Ha
iockoctu. Pa3BépTra
koHyca. CeueHus: KOHyca
(TUTOCKOCTBIO,
napasuieIbHON
OCHOBaHMIO, U
TJIOCKOCTBIO, MPOXOISIIEH

4yepes3 BEPILIHY)

KoMmOunanus ten
BpaIICHUS U

MHOT'OI'PAaHHHUKOB

MHoOrorpaHHuK,
ONMCAHHBIN OKOJIO C(ephl;
cthepa, BiricaHHAS B
MHOTOT'PaHHUK WM B TEJIO

BpAILICHUS

[Tonsatre 00 00BEME.
OCHOBHEIE CBOMCTBA

00BEMOB Tell
OO0BEM UIMHApA, KOHYCa

OO0BEM 11apa U Iomaib
cthepsl



16

17

18

19

20

21

22

23

24

25

26

ITomoOHEIe TeNa B
IIPOCTPAHCTBE.
CooTHOILIEHUS MEKTY
IJIOIIAASIMHU
MOBEPXHOCTEH, 00bEMaMu

MOAOOHBIX TEN

KontponsHas padora mo
temaMm "Tena BpauieHus" u
"O0neMsbl TET"

Bekrop Ha niiockocTy U B

IIPOCTPAHCTBE

CroxeHue U BEIYUTAHNE

BEKTOPOB

YMHOKEHHE BEKTOpa Ha

YHUCII0

Pasnoxenue Bekropa 1o
TpEM HEKOMIUIaHAPHBIM
BekTopam. IIpasuio

napaieiacnuicaa

Pemenwne 3amay,
CBA3AaHHBIX C
MPUMEHEHHUEM TIPaBUJT

JIEUCTBUN C BEKTOpaMU

IIpssMoyromnpHas cucreMa
KOOPJIMHAT B
IIPOCTPAHCTBE.
KoopauHarts! BekTOpa.
[Ipocreiimme 3a1a4u B

KOOpAuHAarax

VYT0a MEX/Ty BEKTOpaMH.
CkansipHoe Ipou3BeICHUE

BCKTOPOB

Beruncnenue yros
MEXIy NPSMBIMU U

IIJIOCKOCTAMMU

KoopnunarHo-BeKTOpHBII
METOJI IPH PeLICHUHN

reoOMCTPHUYCCKUX 3a1aqd



KontponwsHas pabora mo
teme "BekTopsl u
27 1

KOOPAUHATHI B

npoctpancTae"”

[ToBTOpenue, 06001ICHNE
U CUCTEMAaTHU3aIHs
28 3HaHul. OCHOBHBIE 1
¢burypsl, hakTsl, TEOPEMBI
Kypca IUITaHUMETPHUU

[ToBTOpenue, 06001ICHNE
M CHCTEeMaTH3aIus
29 3HaHu. OCHOBHBIE 1
burypsl, GaKThl, TECOPEMBI
Kypca IIaHUMETPUU

[ToBTOpenue, 06001IICHHE
M CHCTEMAaTH3aLIMs

30 3HaHWUM. 3a1a4n 1
TUTAHUMETPUHU B METOJIBI

HX pCHICHUA

[ToBTOpenue, o6o0IICHIE
M CUCTEMaTH3aLIMs

31 3HaHUH. 3ama4u 1
TUTAHUMETPUH B METOIBI

UX PELICHUs

[ToBropenue, 06001IeHHIE
Y CHCTEMAaTH3aIHsI

32 3HaHuil. OCHOBHbBIE 1
burypsl, pakThl, TEOPEMBI

Kypca CTepeoMeTpUn

Hrorosast KOHTpOIbHAS
33 1
pabora

IToBTOpenue, 0000IIEHHE
34 P n 1

U CUCTEMAaTH3alM 3HAaHUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'’PAMME 34



YYEBHO-MEOINYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3BATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Maremaruka: anreOpa ¥ Hadyajla MaTeMaTUYECKOTO aHajau3a, T€OMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsan JI.C., byryzoB B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmectBo «M3ngarenscTBo «IIpocBemienne»
METOIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA

* CaMOCTOSITENIbHBIE M KOHTPOJBHBIE paboOThl Mo reomeTpuu ais 10 ki
EpmioBa A.I1., Tono6opoteko B.B., U3narensctBo "Unekca";
* CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE palbOThl MO reoMmerpuu aiug 11 ki

Epmosa A.I1., Tonoboporeko B.B., U3narensctBo "MUnekca"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://ege.fipi.ru

http://www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru
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