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[TOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «I'eomerpus» 6a30BOT0 YpOBHS IS
obyuarormuxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DenepaibHOTO
roCyAapCTBEHHOT0 00Pa30BaTEIBHOTO CTAHIapTa CPETHEro 00I1ero 0Opa3oBaHus,
C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHU, MPEABIBIIEMBIX K
MaTeMaTUYeCKOMY 00pa30BaHUI0, U TPAAUIIMA POCCUIICKOTO 00pa30BaHMUS.
Peanuzanmst mporpaMMbl o0ecrieynBaeT OBIAICHUE KITFOYEBBIMA KOMIICTCHITUSAMH,
COCTaBJISIFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS U HENIPEPHIBHOTO 00pa30BaHMUs,
LETOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U MTO3HABATEIHLHOIO PA3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIA U3YUEHNWA YUEBHOI'O KYPCA

BaxxHOCTh yueOHOT0 Kypca reOMETPUH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUs
0OyCJIOBJIEHa TPAKTUYECKON 3HAYMMOCTBIO METANIPEAMETHBIX U MPEIMETHBIX
pE3yNbTaTOB 00YUYEHHUSI FTEOMETPUHN B HAIIPABJIECHUH JIMYHOCTHOTO Pa3BUTHUS
oOyuaromuxcs, popMupoBanus GyHKINOHAIBHOW MaTEMATUYECKON IPAMOTHOCTH,
U3YYEHUS APYTUX YUeOHBIX TUCHUIUIMH. PazBuTre y o0y4aronuxcs mpaBUIbHBIX
MPEICTABICHUM O CYIITHOCTH U MPOUCXOKIACHUN T€OMETPUIECKUX a0CTpaKIIUid,
COOTHOUIEHHUH PEATIBHOIO U UAEAIBHOI0, XapaKTeEPE OTPAKEHNSI MATEMATUUECKON
HayKOU SIBJIEHUH U MIPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUH B CUCTEME HAYK
Y POJIM MATEMATUYECKOTO MOJECIUPOBAHUS B HAYYHOM ITO3HAHUU U B NTPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YUAILIUXCS, @ TAKKE
KaueCTB MBIIIUICHUSI, HEOOXOAUMBIX JJIs aJlafTallid B COBPEMEHHOM OOIIIECTRBE.

['eoMeTpus siBIsI€TCA OAHUM M3 0a30BbIX MIPEAMETOB Ha YPOBHE CPEIHETO OOILEr0o
o0pa30BaHusl, TaK Kak 00eCrieurBaeT BO3MOKHOCTh U3yUYEHUs KaK JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MpllIeHUE, POPMUPYEMOE MPU U3YUEHUH 00yUYarOIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUM U OCTPOECHHUH LIEMOYKH JIOTUYECKUX YTBEPKICHHM
B XOJI€ PEILLICHNs TEOMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TMIIOTE3bl HEITOCPEACTBEHHO UCTIOJIB3YIOTCS IPU PELIEHUH 3a1a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpHeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX
00JacTsX NEeATeNLHOCTH YenoBeka. OpueHTaIs 4eJI0BeKa BO BPEMEHH U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €T0 COIMATBLHOTO ObITHS, (hopMa
OTpaXEHUS OKPYIKAIOIIIETO MHUPA, YCIOBUE YCIICIITHOTO ITO3HAHUS M aKTUBHOTO



npeobpazoBanus AecTBUTENbHOCTU. OTIepupOBaHre IPOCTPAHCTBEHHBIMH
oOpazamMu 00bEIUHSAET pa3Hble BUAbI YUEOHON U TPYIOBOU JESATENBHOCTH,
SBJIIETCS. OJJTHUM U3 IPO(ECCUOHATIBHO BaKHBIX KAUECTB, I03TOMY aKTyaJlbHa
3a1a4a (popMHpOBaHUS Y O0yUaAIOLIUXCSI IPOCTPAHCTBEHHOI'O MBILIUIEHUS KaK
Pa3HOBHUIHOCTH OOPa3HOT0 MBIILJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTA B
HOJIFOTOBKE K MPAKTUYECKON AESITENILHOCTH IO MHOTUM HAIPABJICHUSIM.

[lenb ocBOeHMs mporpaMMbl yueOHOTro Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
oOydeHwus — 001e00pa3oBaTeIbHOE U OOIIEKYIHTYPHOE PA3BUTHE O0YIAFOIITIXCS
yepe3 o0ecreueHrne BO3MOKHOCTH MPUOOPETEHHUS U UCTIOJIB30BAHUS
CUCTEMATUYCCKUX TEOMETPHUUCCKUX 3HAHUHN U TEUCTBHH, CICIIM(PUIHBIX
Tr€OMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJDKEHUsI 00pa30BaHUs 110
CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM UCTI0JIb30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MIpeIHA3HAYCHA JIJIsT 00yJaroIuXCsl
CpeIlHe! MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUN HA YPOBHE
OCHOBHOTI0 00111eT0 00pa3oBanus. Takum 0Opazom, oOydaromuecs Ha 6a30BOM
YPOBHE JTOJKHBI OCBOUTH 00IIIME€ MaTEMaTUYECKUE YMEHUs, CBSI3aHHBIE CO
cnenupUKol TeOMETPUN U HEOOXOIUMBIC JUTsI )KU3HU B COBPEMEHHOM OOIIIECTRE.
Kpowme sToro, 0oHM UMEIOT BOZMOKHOCTh U3yYUTh TE€OMETPHUIO 0oJiee TIy0oKO,
€CJIM B TaJIbHEHIIIEM BO3ZHUKHET HEOOXOIUMOCTh B TECOMETPUUICCKUX 3HAHUSIX B
poecCUOHANbHOM NESITEIbHOCTH.

JlocTrkeHHEe el OCBOCHHMSI POTpaMMbl 00ECIIEYUBAETCS PELICHUEM
COOTBETCTBYIOIIUX 3a7a4. [[puopuTeTHBIMU 33a/1ayaMu OCBOCHHMSI Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

(dbopMHpOBaHUE MTPEACTABICHHS O TEOMETPUHU KAaK YaCTU MUPOBOU KYJIbTYpPhI U
OCO3HAHHE €€ B3aMMOCBSA3HU C OKPYKAIOIIUM MUPOM;

(dbopMHpoOBaHUE MPEACTABICHHS] O MHOTOTPAaHHHUKAX M TEJaX BPAILLEHUS KakK O
BAKHEMIIIMX MAaTEMATUYECKUX MOJIEIISIX, ITO3BOJISIIOIIMX ONMMUCHIBATh U N3y4YaTh
pa3HbIE SBICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHS PACO3HABATh HA YEPTEkKaX, MOJICISAX U B PEalbHOM MHUPE
MHOTOTPaHHHUKHU U TeJla BPAIlICHUS,

OBJIaJICHUE METOaMH PEIICHUS 3a]1a4 Ha MOCTPOCHHS Ha H300paKCHUSX
POCTPAHCTBEHHBIX (PUTYD;

q)OpMI/IpOBaHI/IC YMEHHA OIICPHUPOBATE OCHOBHBIMHA ITOHATUAMHA O MHOI'OI'paHHHUKAaxX
H TCJIaX BpalllCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;



OBJIAZICHUC AJITOPUTMaMHU PCIICHUA OCHOBHBIX THIIOB 3aJ1a4, (l)OpMI/IPOBaHI/Ie
YMCHHUA IIPOBOAUTHL HCCIOKHBIC TOKA3aTCIbHBIC PACCYKACHUA B XOAC PCUHICHUA
CTCPCOMCTPUUCCKHUX 3a/1avd U 3a/1da4 C IPAKTUICCKUM COACPIKAHNCM,

Pa3BUTHC UHTCIJICKTYAJIbHBIX 1 TBOPYCCKUX criocoOHOCTEM 06y11a1011114xcx,
MMO3HABATEIbHOU AKTHUBHOCTH, HCCIICIOBATCIIbCKUX YMCHHﬁ, KPUTHYHOCTH
MBIITJICHU A,

dbopmupoBanre PyHKIIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHOW F€OMETPHU:
YMEHHUE PACIO3HABATh MPOSBICHUS T€OMETPUUECKUX MOHATUN, O0OBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX KU3HEHHBIX CUTYALUAX U TIPU U3YUYEHUU JAPYTHX
y4€OHBIX MPEAMETOB, MIPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyIHpOBaTh UX HA SI3bIKE TEOMETPUU U CO3/1aBATh FT€OMETPUUECKUE MOJICIIH,
MPUMEHSITH OCBOCHHBIN T€OMETPUYECKUN anmapat JJis pelieHus MPakTUKO-
OPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH U OLICHUBATH MOJTyUYCHHBIC
PE3YJIbTATHI.

OTanYuTeIbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISICTCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HaYaJIe €ro U3yUYCHHUS 3a/a4, PEIIaEMbIX Ha YPOBHE
WHTYUTHUBHOTO TIO3HAHUS, U ONPECIEHHBIM 00pa30M OpraHu30BaHHas padoTa Hajl
HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHHUIO MPEIMETA.

[Tpennourenue oTAAETCA HATJIATHO-KOHCTPYKTUBHOMY METO/ly OOyUYEeHHUs, TO €CTh
TEOPETUYECKHUE 3HAHNS UMEIOT B CBOE OCHOBE UyBCTBEHHOCTD ITPEIMETHO-
MIPAKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4almxcs B Kypce CTepeoMETpUN MMPOBOAUTCS 3a CUET PEIICHUs 3a1a4 Ha
CO3/1aHHE MPOCTPAHCTBEHHBIX 00PA30B U 33a]]a4 Ha ONIEPUPOBAHUE
IPOCTPaHCTBEHHBIMU 00pa3zamu. Co3naHue oopasa MpOBOAUTCS C OMIOPOM Ha
HarJIsHOCTh, @ ONEpUPOBaHUE 00pPa30M — B YCIIOBHUSX OTBJICUEHUS OT
HAarIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHbIE coaepkaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukmny, «lIpsiMble 1 IIIOCKOCTHU B IPOCTPAHCTBE», «Tea BpaleHus»,
«BEeKTOpBI U1 KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenenseTcst He TOJIBKO MO0 COAEPKATENbHBIM JIMHUSAM, HO U IO TOJAaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copeprxanue 00pa3oBaHusl, COOTBETCTBYIOIIEE TPEAMETHBIM PE3yJIbTaTaM
OCBOEHHMSI pabouel MporpamMMbl, pacpeieIEHHBIM M0 rojlaM 00y4eHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIAJIEHUE T€OMETPUUECKUMU



MOHSTHSIMH U HaBBIKAMH OCYIIECTBIISUIOCH MOCIISIOBATEIIEHO M MTOCTYIIATEIBHO, C
COOJIIO/ICHHEM TIPUHITUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIFOYAIUCH B
OOIIYIO CHCTEMY T€OMETPHUCCKUX MPEICTABICHUI 00YUaAIOIIMXCS, PaCIIUPSs U
yrayOnsis e€, o0pasys MpoYHbIe MHOYKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IUUIAHE

Ha n3yuenue reomerpun orBoautcs 2 4aca B Heaemo B 10 knacce u 1 wac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COLAEPXAHUE YYEBHOI'O KYPCA
10 KITACC
[IpsiMbIE ¥ TIITIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE NIOHATHS CTEPEOMETPUU. ToUKa, psIMast, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTe 06 akcHOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoO€ pacnonioKeHue MpsIMbIX B MTPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuielibHbIe U CKpelBaronmecs npsamsie. [lapannenbHOCTh TPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MAPAIUICIIbHBIE IPSIMBIE B MPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSAMBIX; MAPAUICIIBHOCTh MPSIMOM U TIIOCKOCTH. YTJIBI C
COHAIPaBJIEHHBIMU CTOPOHAMU; YTOJI MKy TIPSIMBIMU B IIPOCTPAHCTRE.
[TapaiienbHOCTH IIOCKOCTEN: MapasuIeIbHbIE INIOCKOCTH; CBOMCTBA
napajuiebHbIX TUIockocTel. [Ipocreiiiue mpocTpaHCTBEHHbBIE (UTYPHI Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; IOCTPOCHUE CEUECHUN.

IleprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: IIEPIICHIUKYJIAPHBIE IIPSMbIE B
IIPOCTPAHCTBE, IIPSMBIEC MTAPAJUICIIbHBIE U MEPIECHANKYIISPHBIC K IIJIOCKOCTH,
IIPU3HAK MEPIECHIUKYIISIPHOCTHU HPSIMOM U IUIOCKOCTH, TEOpEMa O NPAMOU
MEPIIEHANKYJISIPHON TJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY NPSIMOU U
IJIOCKOCTBIO; ABYIPAHHBIN YIOJ1, IMHENHBIA YIOJI ABYTPAHHOIO YIJIa.
IlepieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE
OT MPSIMOM /10 TUNIOCKOCTH, TPOEKIIUS (PUTYPHI HA TIOCKOCTb.
[leprieHIUKYIJISIPHOCTD IUNIOCKOCTEMN: TPU3HAK MEPIICHINKYIISIPHOCTH IBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

MHororpanHuKH



[ToHsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOIPAHHMKY; pa3BEpTKa MHOrorpanHuka. I[Ipusma: n-yronpHas
puU3Ma; TpaHu U OCHOBAHUS IPU3MBL; IpsIMasi U HAKJIOHHAsI IPU3MBbI; OOKOBas U
II0JIHAs IIOBEPXHOCTH MpU3MBL. [lapannenenunen, npsMOyrojbHbII
napajuienienunesa u ero ceorcrea. [lupamuaa: N-yroapHas nupamuia, rpaHu v
OCHOBaHUE MUpPaMU/Ibl; OOKOBas U MOJHAs TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U
yCeu€HHas NUpaMuia. DJIEMEHThI IPU3Mbl U upamMusl. [IpaBuinbHbIe
MHOTOIPAHHHUKH: TOHSATUE MPABMIIBHOIO MHOTOTPAaHHUKA; MPABUJIbHAS [TPU3MA U
IIpaBUJIbHAS NUPAMUIA; IPABWIbHAS TPEYTOJIbHAS TUPAMUIA U ITPABUIIbHBIN
TeTpasap; Kyo. [Ipeacrapnenne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeyeHus: IpU3Mbl M MUPAMHUIBIL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
TJIOCKOCTH. DJIEMEHTBI CUMMCTpPHUHU B ITMpaMHUIaXx, IapalJICIICIINIICIaX,
IIpaBUJIbHBIX MHOTI'OI'PaHHUKAX.

Brruncnenue 37eMeHTOB MHOTOTPaHHUKOB: pEOpa, AnaroHainu, yrisl. [Inomans
OOKOBOI1 MIOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSIMON IPU3MBI, TUIOIIAb
OCHOBAaHMI, TeOpemMa 0 OOKOBOW MOBEPXHOCTHU MPsAMOi npu3msl. [1nomans
OOKOBOM MTOBEPXHOCTU U TOBEPXHOCTH MPABUIIBHON MTUPaMUbI, TEOPEMA O
rIomaau yceu€Hnou nupamubl. [lousarue 06 o6béme. OObEM TUpaMu/IbI,
IIPU3MBI.

[TomoGHBIE Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TIIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJI.

11 KITACC
Tena BpamieHus

[Munuaapryeckast TOBEPXHOCTh, 00pa3yIOIINe MUIUHAPUIESCKON MMOBEPXHOCTH,
OCh IIWJIMHPUYECKON MoBepXHOCTU. [[nmmHap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTH, 00pa3yIolias U 0Ch; TIIOMIAb OOKOBOM M MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yronire KOHMIECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MoBepxHOCTU. KOHyC: OCHOBaHME U BepIIrHa, 00pa3zyrorias
U OCh; IO 1h OOKOBOM U TIOJIHOM MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC:
oOpa3yrolue U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.



Cdepa u map: ueHtp, paauyc, AuamMeTp; IIolaas NOBEpXHOCTH ceprl. BzaumHoe
pacnosioxkeHue cepbl U IIIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cepe; miomaib

cdhepsl.
N300pakeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHIIpA U KOHYCA.

KoMOuHanuuy ten BpaleHrus 1 MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsitue 06 06béMe. OCHOBHEIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Tapajuiesenurnena u cieacTBus u3 He€. O0bEM UIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TonoOnble Tena B npoctpaHcTBE. COOTHOLICHUSI MEXAY IIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus nuauHApa (MapajijieIbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUYEHUS Iapa.

BGKTOPBI N KOOPAWHATEI B IIPOCTPAHCTBC

BekTop Ha miockocTH U B MpocTpaHCcTBE. CI0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO0. Pa3noxkeHne BeKTopa o TPEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio mapauienenunena. Pemenne 3amad, CBA3aHHbBIX C
IIPUMEHECHUEM TIPABUJI JEUCTBUN C BeKTopaMu. [IpsMoyronbHas cucrema
KOOpAMHAT B npoctpancTBe. Koopaunatel Bexkropa. [Ipocreimme 3agauu B
KOOpAMHATax. YTOJ MeXAy BekTopaMu. CKaJISIpHOE MMPOU3BEAECHUE BEKTOPOB.
Brruncnenue yrioB MexXAy NpsIMBIMU U IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PELIEHUN FT€OMETPUUECKUX 3a]1a4.

[IJTAHUPYEMBIE PE3VJIbTATDI
JINMYHOCTHBIE PE3VYJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOECHUS MPOrpaMMbl yueOHOTO MpeIMeTa
«MaremaTHKa» XapaKTepU3yIOTCS:

['paxx1anckoe BOCIIUTaHHUE:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMHU 00YYaIOIIEeTrOoCcsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUMH,
MPOILIETyp TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMIPOCH U TIP.), YMEHUEM



B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMU 1 Ha3HAYEHUEM.

HanI/IOTI/I‘IeCKOC BOCIIMTAHHC:

c(hOPMHPOBAHHOCTHIO POCCHICKOMN TPAKTAHCKOW HIICHTUYHOCTH, YBAXKEHUS K
MPONIIOMY U HACTOSIIEMY POCCUUCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKAX MaTEMAaTUKOB M POCCUMCKON MAaTeMaTUYECKON IKOJIbI,
K UCTIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax
SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MTOBEACHHUSI, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHXKEHUN HAYKHU U JeSTEIbHOCThIO YUEHOI0; OCO3HAHUEM
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYMBOTO OYTyIIETO.

ICTETUUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOILICHUEM K MUY, BKIIIOYask SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUM, PacCyKICHUM;
BOCHPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHUS MTPUMEHSATh MaTEeMAaTHUECKIE 3HAHUS B HHTEpEcax
3I0POBOTO M OE30MacCHOT0 00pasa KM3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY
3JI0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
peryispHas ¢puznueckas akTUBHOCTB); (PU3MYECKOTO COBEPIIIEHCTBOBAHMUS, IPU
3aHITHSAX CIIOPTHBHO-03I0POBHUTEIILHOMN JACSITCIBHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOTIOOMS; HHTEPECOM K
pa3ugHbBIM cepam mpodeCCHOHATBLHON ACSITSILHOCTH, CBSI3aHHBIM C
MaTEMaTHKOW 1 €€ MPUIIOKCHUSIMH, YMCHHEM COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUN BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHIECKON HAITPaBICHHOCTH.

JKOJIOTHYECKOE BOCITUTAHUE:



c(OPMUPOBAHHOCTHIO IKOJIOTUUECKON KYIbTYPbl, TOHUMAHUEM BIHUSHUS
COLIMAIbHO-Y)KOHOMUYECKUX IIPOLECCOB HA COCTOSHUE IIPUPOJHOMN U COLUAIBLHON
Cpelbl, 0CO3HAaHUEM TII00aTBHOI0 XapaKTepa dKOJIOTMUECKUX pooiieM;
OpUEHTalYel Ha IPUMEHEHUE MaTEMAaTUYCCKUX 3HAHUN JUUIA PEICHUs 3a1a4

B 00J1aCTH OKpYXAIOIIeH cpeibl, IIIaHUPOBAHUS MOCTYNKOB U OLICHKH MX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPEIbI.

HCHHOCTI/I HaY4YHOI'O ITIO3HAHHA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAaKTUKH, IOHUMaHUEM
MaTeMaTHYECKON HayKH KakK Cepbl UeJTOBEUECKOM IeATEIbHOCTH, STANOB €€
Pa3BUTHS ¥ 3HAYMMOCTH ISl pa3BUTHUSI HUBUIN3AIMH; OBJIAJIEHUEM SI3BIKOM
MaTE€MaTUKH U MaTEMaTHYECKOM KyJIbTypOH KaK CpEeICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEMETHBIE PE3VJIbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUS IPOrpaMMBbl yUeOHOTO MpeIMeTa
«MaremaTuka» XapakTepU3yITCs OBJIAJCHUEM

YHHUBEPCAJIbHBIMH MTO3HABATEIIbHBIMU JCUCTBUAMU, YHUBEPCAJIbHBIMU
KOMMYHHUKAaTUBHBIMH JICHCTBHUSIMHU, YHUBEPCAJIbHBIMU PETYJIATUBHBIMU
JICUCTBUSIMHU.

1) YHuBepcanbHbIe MO3HABATEIbHBIC ICHCTBHS, 00eCIeunBaOT (GopMUpOBaHUE
0a30BBIX KOTHUTUBHBIX MPOIIECCOB 00yYaOMUXCsl (0OCBOCHUE METOOB MO3HAHUS
OKPYXAIOIEro MUPa; MPUMEHEHHUE JIOTHIECKUX, UCCIEA0BATEIbCKUX ONEpaIluii,
yMeHu# paboTaTth ¢ HHGOpMAIIHEH).

ba3oBrle 1ormueckue AeUCTBUS:

BBISIBJISATh M XapaKTEPU30BaTh CYILIECTBEHHBIE ITPU3HAKU MATEMATUUYECKUX
00BEKTOB, MTOHSATUH, OTHOIICHUN MEXTy MOHATUSIMU; (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHSTHI;, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DHUKAINH,
OCHOBaHWSI 711 0000IIECHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYITHPOBATH U TPEOOPA30BHIBATH CY)KJICHUS: YTBEPAUTEIIHHBIC
U OTpUIIATeIbHBIC, CTUHUYHBIC, YACTHBIC U O0IIKE; YCIOBHEIE;

BBISIBJIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B
dakTax, TaHHBIX, HAOTIOJIEHUAX U YTBEPKIACHUSX; TIpe/jIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;



AcJIaTh BBIBOJIbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTHBHBIX 1
NHAYKTHUBHBIX YMO3aKqueHHﬁ, YMO3aKJ'IIO‘-I€HI/II71 I1I0 aHaJIOI'uu,

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUI
(mpsiMBbIE U OT MMPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXJECHHUS U BHIBOJIBL;

BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelnieHus1, BBIOUpaTh HanboJee NOAXOAAIIUNA ¢ YYETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

BbazoBrie nccnenoBaTebCKue JSHCTBUS:

MCIIOJI30BaTh BOIIPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
bopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3UIIUI0, MHEHUE;

IMPOBOJUTE CAMOCTOATCIBHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, UCCICAOBAHHUC 110
YCTAaHOBJICHHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO O6’beKTa, ABJICHUA, IIPOOICCCa,
BBISIBJICHHIO 3aBUCHMOCTEH MCKIY O6’BCKTaMI/I, SABJICHUSAMM, IIPOLCCCAMU,

CaMOCTOSITeILHO (hOPMYJIMPOBATH OOOOIICHHUS U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOT0 HAOIIOACHUS, NCCIISIOBAHUSI, OLICHUBATh IOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IIPOTrHO3UPOBATHE BO3MOIKHOC PA3BUTHUC ITPOLCCCA, 4 TAKIKC BBIIBUT'aATh
MMPCAIOJOXKCHHA O €TI0 Pa3BUTHU B HOBBIX YCIIOBUSAX.

Pabota ¢ undopmarueii:

BBISBIIATH ASOUIIMTHI HHPOPMAITH, JaHHBIX, HEOOXOIMMBIX ISl OTBETA Ha BOIPOC
Y JIJIs1 PELLICHUS 3a7]a4u;

BBIOMPATHh HH(POPMAITHIO U3 UCTOUYHUKOB PA3IIMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3THYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUPOBaTh HHGOPMAIINIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJAEKHOCTh HH(OPMAITUH TI0O CAMOCTOSITENHHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.



2) YHuBepcaabHbIe KOMMYHHKATUBHBIC JICHCTBUS, 00E€CIIEUNBAIOT
c(OpPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB 00YJAIOIINXCSI.

OO01ienue:

BOCIPUHUMATH U POPMYIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSAMHU U
HEeIsIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh IOSICHEHU 110 X0y PELICHHUs 3a1a4H,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0J1e 00CYXIEHMs 331aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auu, BHICKA3bIBATh UJIEU, HAIIEJICHHbIE HA TTOUCK
pELIEHHUS; COMOCTABIATh CBOU CYKJECHHUS C CYKICHHUSIMU JPYTUX YYaCTHUKOB
nuarnora, OOHapyXKUBaTh Pa3IMyMe U CXOJCTBO MO3UIINIA; B KOPPEKTHOU hopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MNpCACTABJLATh PC3YJIbTATHI PCHIICHUA 3ada49M, SKCIICPUMCHTA, UCCIICAOBAHU,
IIPOCKTA, CaAaMOCTOATCIBHO BI)I6I/IpaTI> (i)OpMaT BBICTYIVICHUA C y‘léTOM 3aJad
MpC3CHTAlUU U 0COOCHHOCTEM AyJIUTOpHUH.

CoTpyaHUYECTBO:

MIOHMMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMaHAHON U UHAUBUTyaIbHOMN
paboThI MpU pelIeHn: YIeOHbBIX 3a1a4; MPUHUMATD 11€7Th COBMECTHOM
NEATEIIbHOCTH, IJIAHUPOBATH OPraHU3AI[MI0 COBMECTHOM pabOThI, pacipeAesiTh
BUJIBI PabOT, TOTOBapUBATHCS, OOCYKAATh IPOLIECC U pe3yIbTaT pabOThI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMHOBBIX (hopmax padboThl (00CyxkaeHus1, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIIOJHATH CBOIO YaCTh PadOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YI€HAMH KOMaH/Ibl; OLIEHUBATh
KayeCcTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KpUTEPUIM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

3) YHuBepcaabHbIe PETyIATUBHBIC ICHCTBUSA, 00SCICUNBAIOT (POPMHUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M JKM3HEHHBIX HABBIKOB JIMYHOCTH.

CamoopraHu3zanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpPMAITIH.

CaMOKOHTPOJIb:



BJIaJICTh HABBIKAMU TIO3HABATEILHOW PEIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUH U MBICIMTEIILHBIX ITPOIIECCOB, UX PE3yJbTAaTOB; BIAJICTh CIIOCOOaAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca U Pe3yIbTaTa PEIICHUS MaTeMaTHICCKON
3a/1a4H;

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTDH IIPHU PCIICHUU 3ada4HU,
BHOCHUTDBb KOPPCKTHUBLI B ICATCIIBHOCTh HA OCHOBC HOBBIX 06CTO$IT€JII>CTB, JaHHBIX,
Haﬁ,ﬂeHHLIX O[HI/I6OK, BBIAAIBJICHHBIX pr,ZIHOCTef/'I;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUIM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI UITM HEJOCTHXKEHUS PE3YIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIITHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

[NPEIAMETHBIE PE3VYJIbTATEI
10 KJIIACC
OnepupoBath NOHATUAMHU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IprMEHATh aKCHOMBI CTEPEOMETPHH U CIIEICTBUSA U3 HUX MPU PELICHUN
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSAMU: MAPATIETBHOCTh U IEPIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEMN.

KnaccudunmpoBaTh B3auMHOE PacioioKeHHUE NPSIMbIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: IBYTPAHHBIN yroJi, TPaHH JBYTPAHHOIO yTia, pedpo
JBYIPAHHOTO YTJIa; JUHEWHBIA YrOJI ABYTPAHHOTO yIJja; rpaayCcHas Mepa
JIBYIPaHHOTO yIJIA.

Ol'lepI/IpOBaTB IMOHATHAMU: MHOI'OI'PaHHUK, BBIHYKHBIﬁ u HCBBIHyKJ'IBIfI
MHOI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'PaHHHKA, HpaBHHBHBIﬁ MHOI'OI'PAaHHHUK.

Pacno3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (TUpaMKa; MpUu3ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccudunupoBats MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS JIJIsl KJIaCCU(UKAIIUU
(BBIMYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAaHHUKH; TIPABUJIbHBIE MHOTOIPAHHUKH;
NpsIMbIE€ Y HAKJIOHHBIE MPU3MBI, HapaJlICICIUIIE]IbI).



OHCpI/IPOBaTB IMOHATHUAMU: CEKYyIasd IJIOCKOCTb, CCUCHUEC MHOI'OT'PAaHHUKOB.
OOBICHATH IMPUHOUIIBI IIOCTPOCHUA CG‘IGHI/II\/’I, HCIIOJIB3Ys METO CIICOOB.

CTpouTh CeUeHNs MHOIOTPAaHHUKOB METOJIOM CJIE€/I0B, BBIIIOJIHATH (BBIHOCHBIE)
IUTOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pematn 3aJ1a491 Ha HAXOXKIACHUC I'COMCTPUUCCKUX BCIIMYHH 110 06pa3uaM NN
AJITropuTMaM, HpUMCH:A NU3BCCTHBIC AHAJITUTUYICCKUE MCTOAbI ITPH PCIHICHUN
CTaHAAPTHBIX MATCMATUYICCKUX 3a/1a4 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCXKIY ABYM:
TOUYKaMH, OT TOUYKH 10 HpHMOI)'I, OT TOYKH a0 INIOCKOCTH, MCKIY
CKPCIINBAOIIUMHUCSA ITPSAMBIMU.

Pemarsn 3a1a491 Ha HAXOXKIACHHUC I'COMCTPUYICCKUX BCINYHH I10 o6pa3uaM NN
aJroputmMam, INpuMcCH:AA N3BCCTHBIC dHAJIUTHYICCKHUC MCTOILI IIPHU PCIICHUN
CTaHIAaPTHBIX MATCMATUYCCKUX 3ada4 Ha BEIYUCIICHUC YIJTIOB MCKIY
CKPCIIUBAOIITUMUCH IIPAMBIMHA, MCKIY HpHMOﬁ H IINIOCKOCTBIO, MCIKIY
IIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IIIOIIA U TOBEPXHOCTEN MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua) ¢ IpuMeHeHueM (hOpMyJl; BBIYUCIATh COOTHOLUEHUS MEXIY
IUIOLIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSIMUA: CAMMETPHSL B TPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekatpb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPECTABIECHHYIO HA YepTexax U
PUCYHKAX.

[TpumeHsaTh TeoMeTprudecKkrue (PaKThI 71 PEIICHUS CTEPEOMETPUUICCKUX 3a]1ad,
MIPEATOJIArafoIIiX HECKOJIBKO IIar0B PEIICHHMS, €CITH YCIIOBUS TPUMEHCHHSI
3aJ1aHbBI B IBHOH (hopme.

IIpumMeHATh IPOCTENILINE TPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpUMEHSTH MOTyYEHHBIC 3HAHUS HA MPAKTUKE: AaHATM3UPOBATH peabHbIC
CUTYyallMu U MPUMEHATH U3YUCHHBIE TOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu chOPMYITUPOBAHHOU MPOOIEMBI, MOJIETUPOBATH PEaIbHbIC



CUTYyallMu Ha A3BIKC ICOMCTPUHN, UCCIICA0OBATH ITOCTPOCHHBIC MOJICIIN C
HCIIOJIB30BAHUCM I'COMCTPHUICCKHUX TIOHSTHUN U TCOPCM, aIlrraparta aﬂr€6pBI; peuiaTb
MMPAaKTHYCCKHUC 3a/1a4U, CBA3AHHBIC C HAXOXKICHNCM I'COMCTPUUCCKUX BCIIMIHH.

11 KIIACC

OnepupoBaTh NOHATUSAMHU: HHJIMHAPHYECKAs IOBEPXHOCTh, 00pa3yroIIne
LHUJIMHAPUYECKON TOBEPXHOCTH; HUIMH/P; KOHHYECKAasi IOBEPXHOCTB,
o0pa3yromiye KOHMYECKOW MOBEPXHOCTH, KOHYC; chepruecKkasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).
OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHUS.
KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBatTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IAapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucnars 00bEMBI U TIJIOIIAIM IOBEPXHOCTEH TEJ BpallleHUs], TeOMETPHUUIECKUX
TeJ C IpUMEHEHUEM (HOPMYIL.

OnepupoBath MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBINA B c(hepy U ONMCaHHBIN
okoJ10 cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAILICHHUS.

BeIuuciaTh COOTHOIICHUS MEXKTY TIIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMu
MOJIOOHBIX TEIL.

N306pakath uzyuaeMbie GUTYPHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX
MHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0O BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLICHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHGOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HAa YEPTEKAX U
PUCYHKAX.

OnepupoBath MOHSATUEM BEKTOP B TPOCTPAHCTBE.

BBITIOTHATE NEUCTBUS CIIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00J1aJ1af0T.

[TpumensTh MpaBuiIO Mapaieaenunesaa.



OnepupoBaTh NOHATUSAMHU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATEI BEKTOPA, YTOJI MEXAY
BEKTOPAaMU, CKAJIIPHOE NIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBL.

HaXOI[I/ITI) CYMMY BCKTOPOB U ITPOU3BCACHUC BCKTOPA HA YHUCJIO, YT'OJI MCIKOY
BCKTOpaMH, CKAJIAPHOC ITPOU3BCACHUC, PACKIIAABIBATb BCKTOP 110 IBYM
HCKOJUIMHCAPHBIM BCKTOpPAM.

BaI[aBaTB IIJIOCKOCTb YPAaBHCHHUCM B I[CKapTOBOfI CUCTCMC KOOPAWHAT.

[TpumeHsTh reoMeTpuueckue (HakThl JIs pELICHUsS] CTEPEOMETPUUECKUX 3aad,
IIPEATIOIAraoIINX HECKOJIBKO IaroB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemarsn HpOCTGﬁIHHG ICOMCTPHUUCCKHUC 3a1a49 Ha IIPUMCHCHUC BCKTOPHO-
KOOPpAWMHATHOI'O MCTO/JIA.

Pematsn 3aJa41 Ha JOKa3aTCJIbCTBO MaTCMAaTHYCCKHUX OTHOILICHUH U HaXO0XJICHHUC
IrcoOMCTPHUUCCKHX BCIIMYHUH I10 06pa3uaM WA aJITOPUTMaM, ITPUMCHA N3BCCTHEBIC
MCTOJBbI ITpHY PCHICHHUU CTAHJAAPTHBIX MATCMATHYCCKUX 3a1a4.

HpI/IMeHHTL HpOCTGﬁHIHG IMPOrpaMMHBIC CPCACTBA U 3JICKTPOHHO-
KOMMYHHKAIIHUOHHBIC CUCTCMBI ITPHU PCHICHUU CTCPCOMETPUICCKUX 3a1ad.

[IpuBOANTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeEHATH MTOyYEHHbIEC 3HAaHUS HA MPAKTUKE: aHAJIM3UPOBATH PEAJIbHBIC
CUTyal! U IPUMEHSATH U3YUYEHHBIE ITIOHATHS B IIPOLIECCE ITIOMCKA PEIICHUS
MaTeMaTH4eCcKu c(hOpMYIUPOBAHHON POOIEMbI, MOIETUPOBATH PEATILHBIC
CUTyal! Ha A3bIKE T€OMETPUH, UCCIEN0BATH IOCTPOEHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOPEM, almapara aireopbl; perarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIIACC
Ne HanmMeHnoBaHMe pa3ienoB U TeM ‘ KonnuecTBo vacos ‘ DnexTpoHHbIE (U POBLIE)
n/n POTPaMMBI Beero| Kontpomsasie || TIpaktiaeckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI

|1 ‘BBCI{CHI/IG B CTEPEOMETPUIO H 10 H H H
2 |[IIpsiMBIE ¥ IIJIOCKOCTH B 12 1

npoctpaHcTse. [lapamienbHOCTb

MPSAMBIX U IJIOCKOCTEN




No HanmMeHnoBanwue pa3nenoB U TeM KonnuecTBo yacos ‘ DOnekTpoHHbIE (IUPPOBHIE)
n/n IIPOrPaMMBI Beero|| Kontponshbie || IpakTtuueckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
3 |IlepneHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 ||Yrubl MeXIy NPSIMBIMU U 10 1
IJIOCKOCTSIMU
|5 ”MHOFOFpaHHI/IKI/I H 11 H 1 H H
|6 ”O6’béMH MHOTOTPaHHUKOB H 9 H 1 H H
7  |lloBTOpeHue: ceueHus, paccrossuus u|| 4
YTJIbI
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
11 KJIACC
Ne || HammeHOBaHMe pa3zienoB U ‘ KommuecTBo yacos ‘ OnexkrpoHHbie (IU(POBLIE)
n/m TEM IPOTrpaMMBbl Beero| Koutponsabie || IpaxTuueckne o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
|l HTGJIa BpallleHUs H 12 H H ||
|2 HO6’I)€:MI)I TeN H 5 H 1 H H
3 ||BekTopbl 1 KOOPAWHATHI B 10 1
MIPOCTPAHCTBE
4  |[ToBTOpenwue, 0600mIECHNE, 7 1
CUCTeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO HACOB|| 34 3 0
[10 ITPOTPAMME
MOYPOYHOE INIAHUPOBAHUE
10 KJIACC
No Tema ypoka KonunuecTBo uacoB | Hara DIIEKTPOHHBIE
n/n Bceero| Konrtponbnsie || [TIpaktnueckue || A3Y1CHAA QposbIe
paGOTEI pPaGOTEI oOpa3oBaTeNbHbIE
pecypcsl
1 ||OcHOBHBIE TOHATHS CTEPEOMETPUH: 1
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
M300pakeHUS TUIOCKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka
2 |[lonsATus: nepecexaromuecs 1
TUTOCKOCTH, TTePECEKAIONIHecs
npsiMasi ¥ III0CKOCTh
3 |[onsATus: nepecexaromuecs 1
TUTOCKOCTH, TTePECEKAIOIIHECs
npsiMasi ¥ III0CKOCTh
4 ||I3HaKOMCTBO ¢ MHOTOI'paHHHKaMH, 1
n300pakeHre MHOTOIpaHHUKOB Ha




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

PUCYHKAX, Ha IPOCKIMOHHBIX
UepTeiKax

HauanbHble cBefieHus o Kyoe u
ApaMuJe, UX pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

HauanbHble cBefieHus o KyOe u
ApaMuJIe, UX pa3BEPTKU U MOJEIH.
CeyeHnst MHOTOIPaHHUKOB

INousarue 06 aKCHOMATHIECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

[TonsATHE 006 aKCHOMATUYECKOM
IIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

ITousiTe 06 aKCMOMaTUYECKOM
MMOCTPOSCHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

10

ITousiTe 06 aKCMOMaTUYECKOM
MIOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

11

B3anMHOe pacnosnokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuleJIbHbIE U CKPEILHUBAIOLIUECS
IIpsIMBIE

12

[TapamtenpHOCT IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napajuiesibHbIe MPSIMbIE B
IIPOCTPAHCTBE; MapaIeIbHOCTD
TPEX MPSAMBIX

13

[TapayuienbHOCTB IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapajienbHOCTB IPSIMOU U
IJIOCKOCTH

14

VYTIIIBI ¢ COHANPaBIEHHBIMU
CTOPOHaMU

15

VYros MexIy NpsSMBIMU B
MIPOCTPAHCTBE

16

VYroa Mexay nNpsMbIMH B
IIPOCTPAHCTBE

17

”HapaJ'IJ'IeJ'IBHOCTI) IIJIOCKOCTEM:

|




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

”HapaJIJICJIBHbIe IIJIOCKOCTH

18

CaolicTBa napauienbHbIX
IUIOCKOCTEH

19

[Ipocreiime TpocTpaHCTBEHHBIE
(GuUrypsl Ha MIIOCKOCTH: TETPAdIP,
Ky0, mapanenenumnes

20

HHOCTpoeﬂne CEYCHUN

|

[

|

|

|

21

HHOCTpoeﬂne CeYeHUM

[

22

KonrponsHas padora no reme
"[IpsimMbIe ¥ TIJIOCKOCTH B
npoctpanctse. [lapamiensHoCcTh
MPSAMBIX U IJIOCKOCTEH"

23

[lepneHMKyYISAPHOCTD NPSIMOM U
IJIOCKOCTH: MIEPIEHANKYJIIIPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

[IpsiMble nmapasienbHble U
NEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

25

HpﬂMHe mapauiCJIbHbIC U
NEPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

26

[Ipu3Hak nepneHuKyJIIpHOCTH
MIPSAIMOM U TNIOCKOCTH

27

[Ipu3Hak nepneHAuKyIIpHOCTH
IIPSAMOM U INIOCKOCTHU

28

TeopeMma o npsamoit
MEPIEHANKYISIPHON TIIIOCKOCTH

29

Teopema o npsamon
MEPIEHANKYISIPHON TIIIOCKOCTH

30

Teopema o npsimoit
NEPIEHIUKYJIAPHON MIJIOCKOCTH

31

[leprieHAUKYIIAp U HAKIOHHBIE!
paccTosiHAE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE OT IPSIMOM 10
IJIOCKOCTH

32

[leprieHAUKYIISAp U HAKIOHHBIE:
paccTosiHAE OT TOYKH JI0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM 10
IJIOCKOCTH

33

[lepnenquKynsp U HAKIOHHBIE:
paccTostHUE OT TOYKHU J0 IIJIOCKOCTH,
paccTostHuE OT MPSIMOM 10
IIJIOCKOCTH

34

[leprieHAMKYIISAp U HAKIOHHBIE!
paccTosiHAE OT TOYKH JI0 INIOCKOCTH,




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

paccTostHuE OT MPSIMOM 10
IJIOCKOCTH

35

VYIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHBIN yroJl, JMHEHHBIA yTromi
IBYTPAHHOIO yIJIa

37

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
IBYTPAHHOI'O yIJIa

38

[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

39

[leprneHIUKyYIIPHOCTD MIOCKOCTEH:
MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

40

[lepneHuKyISIpHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

41

HTeopeMa 0 TPEX MEePIEHANKYIIpax H

42

HTeopeMa 0 TPEX MEePIEeHANKYIApax H

|

43

”TeopeMa O TPEX MEPIEHAUKYIApaX H

|

44

KonrtponbHas pabora no remMmam
"IlepneH IUKYISIPHOCTD NMPSAMBIX U
="

mockocTeil" u "YTriel Mexy
MPSIMBIMU U TIOCKOCTSIMU"

I

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAHHUKA, BBIMYKJIbIE 1
HEBBIIYKJIbIE MHOTOTPaHHUKHY;
pa3BEPTKa MHOTOTPAaHHUKA

46

IIpu3ma: n-yrosipHas npu3Mma; rpaHu
1 OCHOBAHUS NPU3MBL; IpAMas U
HaKJIOHHAsI IPU3MBbI; OOKOBas U
T0JIHAsl TOBEPXHOCTh PU3MBbI

47

[Tapamnenenunen, NpsMOYTOJIbHBII
napajuleNIeNUIe] U €ro CBOWCTBA

48

[Tupamuya: n-yrojapHas MupaMuiaa,
IpaHu ¥ OCHOBaHHE MHUPaMHU/IbI;
O0KOBast ¥ OJTHAs TOBEPXHOCTh
MTUPaMUJIbI; IPaBUIIbHAS U
yced€HHas Mupamuia

49

HpaBI/IHBHBIC MHOT'OT'paHHUKU:
IOHATHEC ITPABUIIBHOI'O
MHOT'OI'paHHUKA, [TPpaBUJIbHAA




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

Ipu3Ma 1 1paBuJibHas NUpaMuaa,

U TIPAaBWIBHBIN TE€Tpa’ap; KyO

IIpaBUJIbHAA TPCYroJibHasd IMupamMuia

50

IIpencrasnenue o MpaBUIBHBIX
MHOTI'OI'paHHHUKaX: OKTa3p,
JOAEKadAp U UKOCAIP.

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHUSL OTHOCUTEJIHO TOUYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B IMpaMHIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTI'OI'paHHHMKaX

52

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHaju, yribl

53

[Inomanp 60KOBOM NOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MPSIMOI
MIPU3MBI, IUIOMIA b OCHOBAHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOM IPU3MBI

54

[Inomanp 60KOBOM NOBEPXHOCTH U
[IOBEPXHOCTHU ITPaBUIILHOMN
MApaMU/Ibl, TEOpPEMa O IJIOMATN
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MIAPaMU/IBI

55

KonrtponbHas pabota no reme
"MHororpaHHuku"

56

HHOHs{TI/Ie 00 00BEME

57

”O6LéM MUPAMHU/IBI

|

58

”O6’béM MUPAMUIBI

|

59

”O6’béM MUPAMUIBI

|

60

”O6’béM MUPAMUIBI

|

61

”O6’béM PU3MBI

62

”O6’béM MIPU3MBI

63

”O6’béM MPU3MBI

|

|

|

|

64

KonrtponsHas pabora no teme
"O0bEMBI MHOTOTPAHHUKOB"

R[]~

65

[ToBTOpeHnue, 06061IeHNE
cucTeMaTHU3alys 3HaHUH.
[Toctpoenue ceuenuii B
MHOT'OT'paHHHKE

66

[ToBTOpenue, 0600IEHNE
cHCTEMaTH3aINsI 3HAaHUH.




/o

Tema ypoka

KomuecTBo yacos ‘

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta

M3y4YeHUs

DIIEKTPOHHBIE
1 poBbIe

06p330BaTeHBHBIC

pecypcsl

Beluncrnenue paccTosHUAN: MEXIY
IBYMs TOUKaMH, OT TOUKH J10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

D
<l

HToroast KOHTpOJIbHASA paboTa

68

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alMsl 3HAHUMH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMH,
MEXKIy NPSMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

11 KJIACC

Ne
/o

Tema ypoka

KoymmgecTso yacos ‘

Bcero

KoHTtpoibHbIE
paboThl

[IpakTueckue
paboThI

Jlata

N3YUYCHUA

ONEeKTPOHHBIE
udposbie

o0Opa3oBaTebHbIC

pPeCYpPChI

Coepa u map: neHrp, paauyc,
JMaMeTp; IJIOIIA/Ib TOBEPXHOCTH
cdepsl

B3anmMHuoe pacronoxxeHue cepsl
U IUIOCKOCTH; KacaTelbHasl
IUIOCKOCTH K cepe; MIoma b

cdepbl

N3o06paxkenue chepsl, mapa Ha
miockoct. CedeHus mapa

Hunuaapudeckasi IOBEPXHOCTbD,
o0pa3yromye UINHAPHYECKON
MOBEPXHOCTH, OCh

LWJIMHPUYECKON TOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
IIOIIAah OOKOBOI U MOJTHOH
MMOBEPXHOCTH

N300pakeHne nuIuHApa HA
m1ockocTH. Pa3BépTka nunmHapa.
Ceuenus mUIMHApA (TNIOCKOCTHIO,
napasuiebHON WiIn
MIEPIECHINKYIISIPHON OCH

ATTUHIPA)

HKOHquCKaﬂ IIOBEPXHOCTb,

[EEY




/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposnbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
U3y4YeHUs

DIIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTebHbIC

pecypcsl

00pa3yroine KOHUYeCKOM
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue U BepIlMHA,
o0pasyromias 1 och; MIOLA/b
OOKOBOH M MOJHOM IIOBEPXHOCTH

Y ceu€HHbII KOHYC: 00pa3yromnme
¥ BBICOTA; OCHOBAHUS U OOKOBast
[IOBEPXHOCTH

10

N3006paxkeHne koHyca Ha
mockoctu. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
rapajuieIbHONM OCHOBAaHHIO, U
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

11

KoMOuHanus ten BpaeHus u
MHOI'OI'PAaHHUKOB

12

MHOTOrpaHHHK, OMTUCAHHBIH
okoJto cepsr; chepa, BrircaHHAS B
MHOTOTPAHHHK WJIH B TEJIO
BpAILCHUS

13

[Tousatue 00 00BéMe. OCHOBHEIE
CBOICTBA 00BEMOB TEII

14

HO6LéM LUJIMH]Pa, KOHyCa H

115

HO6LéM 1apa M 1jomaib chepol H

[EEN

|

|

|

16

[Tomo6HbBIE Tena B MPOCTPAHCTBE.
COOTHOIICHUS MEXTy TUTOIIASTMHU
MOBEpXHOCTEH, 00bEMaMu
MOJOOHBIX TEN

17

KonTposabHas pabora o remam
"Tena Bpamenus" u "OObeMbI
Ten"

18

BekTop Ha miockocT U B
MIPOCTPAHCTBE

19

HCJ’IO}KGHI/IG W BBIYUTAHUC BEKTOPOB H

[EEY

|

|

20

HyMHO)KeHI/Ie BEKTOpa Ha YUCJIIO H

[EEY

21

Pa3znoxxenne BekTopa 1o TpéM
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio nmapamnenenumena

22

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpPaMH

23

HHp}IMO}/FOHBHaH cucrema H

[EEN




Ne
/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTtponbhubie || [IpakTHueckue
paboThI paboThI

Jarta
U3y4YeHUs

DIIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTebHbIC

pecypcsl

KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiime 3a1a4u B
KOOpAMHATaX

24

Yroa MeX/y BEeKTOpaMH.
CkansipHO€ ITPOU3BEIEHNE
BEKTOPOB

25

Brruncnenue yrioB Mexy
MIPSIMBIMH U TUIOCKOCTSIMHU

26

KoopauHaTHO-BEKTOPHBINA METO/T
MIPH PEIICHUN TEOMETPUUECKUX
3ama4

27

KonTponbHas pabora o Teme
"BeKTOpbl U KOOPAUHATHI B
npocTpaHcTBe"

28

[ToBTOpEeHUE, 0000IIEHNE 1
CHCTEMAaTH3aIus 3HAaHUMA.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca IITaHUMETPUN

29

[ToBTOpeHUE, 0000IIEHNE 1
CHCTEMAaTH3aIUs 3HAHUMA.
OcHoBHBIE GUTYPBI, HAKTHI,
TEOPEMBI Kypca IITaHUMETPUN

30

[ToBTOpeHue, 0600IIEHNE 1
cUCTeMaTH3alus 3HaHUi. 3a1aun
IJIAHUMETPHUU U METOAbLI UX
pereHus

31

[ToBTOpEeHue, 060061IeHNE 1
cHCTeEMaTHU3alis 3HaHui. 3agaun
TUTAHUMETPUH U METOJIBI UX
pelICHUS

32

[ToBTOpEeHue, 06061IeHNE 1
cHUCTeMaTU3alus 3HaHH.
OcHoBHBIE GHUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

83 |

|I/ITOFOBa$[ KOHTpOJIbHAs paboTa

34

[ToBTOpeHuUE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

34

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA




» Maremaruka: anredpa u Hadajga MaTeMaTHYECKOTO aHAJIN3a, T€OMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe obmiectBo «M3natensctBo «IIpocsenienue»
MareMatuka: ajireOpa U Hayajia MaTeMaTU4YeCKOro aHallu3a, FeOMETPHS.
['eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, Akunoneproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOJINYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
MaremaTuka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a, TCOMETPHS.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

ApYyrue, AKHI/IOHepHOG O6IHGCTBO «HSI{&TGJ’ILCTBO ((HpOCBGHICHI/Ie»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
[MNPPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU

NMHTEPHET
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