[Tpunoxenne k OOII COO MKOY
«3a0uaCckas COLI»

MyHununajbHoe Ka3eHHOe 001eo0pa3oBare/ibHOE YUpesKIeHue
«3sa0nHCKas cpeaHss 0011e00pa3oBaTe/JbHANA IIKOJIa»

PABOYAS ITPOT'PAMMA ITPEJIMETA
«['eomeTpus»
10-11 knacenI

Cpox peanu3aiy mporpamMmms 2 roja

1. 310a



HHOACHUTEJIBHAA 3AIINCKA

PaGouvas mporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs AJIsl O0YYarOLIHXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe PenepaabHOrO rocyJapcTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero oomero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
HPEeNbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAAULMU POCCHUHCKOr0 0Opa3oBaHUSL.
Peanmsanus  mporpamMmbel  OOecrieuMBaeT — OBJAJCHUE  KIIOYEBBIMH  KOMIICTCHIIMSMH,
COCTaBJISIFOLIIMMU OCHOBY [UISi CaMOpa3BUTHS W HENPEPHIBHOIO 00pa30BaHMs, IIEIOCTHOCTh
OGH.[CKy.]IBTypHOI‘O, JIMYHOCTHOI'O U ITO3HABATCIILHOI'O Pa3BUTHA JINYHOCTHU 06yqafonmxca.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOro Kypca reoMeTpUHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs
00yCJIOBJIEHAa TPAKTUYECKON 3HAYMMOCTBHIO METANpPEIMETHBIX W TPEAMETHBIX pPE3YJIbTaTOB
00y4eHHs TE€OMETPHH B HAIPABICHUU JIMYHOCTHOTO PAa3BUTHs O0Oydarommuxcs, (HOpMUPOBAHHS
(YHKLIMOHATBHOM MaTeMaTHYeCKOW I'paMOTHOCTH, M3Y4YEHHS JPYTUX Y4YeOHBIX JUCLHUIUIMH.
Pazputue y oOydwaromuxcs NpaBWIBHBIX HPEJCTABICHUNH O CYHIHOCTHM M HPOMCXOXKAECHUU
reOMETPUUECKUX a0CTpaKLUi, COOTHOIIEHUH PEAIbHOTO M MJICAIbHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYeCKOW HAyKOM SIBJICHUH U IIPOLIECCOB PEANBHOIO MHUPA, MECTE I'€OMETPUM B CUCTEME
HAayK WU pOJIA MaTeMAaTHYECKOTO MOJAEIMPOBAHHA B HAYYHOM II03HAHUU M B IPAKTHUKE
CrocoOCTBYeT (OPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHMSI YYALIMXCS, a TaKKe KauyecTB
MBILUICHUS, HEOOXOAUMBIX JUISl aJJalTAIlK B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisseTCsl OJHMM M3 0a30BBIX IPEIMETOB HAa YPOBHE CpPEAHEro OOLIero
o0pa3oBaHMs, TaK Kak OOecleYrBaeT BO3MOXKHOCTb M3Y4EHHs KaK JUCHMIUIMH €CTECTBEHHO-
Hay4YHOW HAIIPaBJIEHHOCTH, TaK U T'yMaHUTAPHOM.

Jlormueckoe MblluieHUE, (GopMHupyeMoe MpU H3yYEeHUU OO0YyYarolMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM U TIOCTPOCHUHM IIEMOYKU JIOTMYECKUX YTBEPXKIECHUHW B XOJ€ pelleHus
FEOMETPUUYECKUX 3aJa4, YMEHHUE BBIIBUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS IPHU PEIIEHUU 3aJad €CTECTBEHHO- HAy4YHOI'O LMKJA, B YAaCTHOCTU M3 Kypca
bu3uku.

YMeHue OpUEeHTUPOBAThCS B MPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX AesTenbHOCTH denoBeka. OpueHTalus uyenoBeKa BO BPEMEHHU U INPOCTPAHCTBE —
HE00X0/MMOE YCIOBHE €ro COLHAIbHOrO ObITHA, (GOopMa OTpaKeHHsS OKpY’KAIOIIEro MHpa,
yCIOBHE  YCHEIIHONO MO3HAHMA M  aKTUBHOIO  IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAUHSET pa3Hble BUIbI yUeOHOW U TPYIOBOU
NESTENBHOCTH,

SBJIICTCS OJHUM W3 TPO(PEeCCHOHATEHO BAKHBIX KA4ecTB, IOITOMY aKTyaJbHa 3ajada
dbopMupoBaHus Yy OOy4arolIMxcs MPOCTPAHCTBEHHOTO MBIIUICHUS] KaK Pa3HOBHIHOCTH
00pa3HOr0 MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTUYECKOU
ACATCIIBHOCTH ITO MHOTHYM HAITPaBJICHUSM.

[lens ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eoMmeTpus» Ha 6a30BOM YpOBHE 0OYUCHUS
— o0meoOpa3zoBaTebHOe M OOIIEKYIBTYpPHOE pa3BUTHE OOy4aroIuxcs depe3 obecreueHue
BO3MOYXHOCTH TPUOOPETEHHUS] U UCHOIB30BAaHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUHU U
NecTBUM, criennUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJOJIKEHHS] 00pa3oBaHUsI O
CTIEUATBHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIH30BAHUEM T€OMETPHH.

[IporpaMMa mo reoMeTpuu Ha 0a30BOM YPOBHE TpeaHa3HAUYCHA I OOydYaromuxcs
CpC[[HefI IIKOJIBI, HE€ HUCIIBITBIBABIIUX 3HAYUTCIBHBIX 3any,Z[HeHI/II71 Ha YPOBHC OCHOBHOI'O
obmiero o6pazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJDKHBI OCBOWTH
o0IIre MaTeMaTHYECKUEe YMEHHUs, CBS3aHHBIC CO CIEIUPUKON TeOMETPUN B HEOOXOIMMBIE IS
KHU3HU B COBPEMEHHOM o01iecTBe. Kpome 3Toro, OHu HMEIOT BO3MOXKHOCTh U3YYHTh T€OMETPHUIO



Oosee riryOboKoO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npodecCHOHAIbHON AEATETLHOCTH.

JlocTr)KeHHe 1eTH OCBOSHHSI IPOTrpaMMbI 00€CTICUNBACTCS PEIICHUEM COOTBETCTBYIOLINX

3agad. [IpropuTeTHHIMU 3a/1a4aMU OCBOCHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

(1 ¢dopmupoBaHHME NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYIbTYyphl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

(] ¢opmupoBaHHE TMpPEACTABICHUS O MHOTOTPAaHHMKAX W TeJax BpamleHHs Kak o
BO)KHEHIITNX MAaTEeMaTHYECKUX MOETSIX, MO3BOJISIONINX OIUCHIBATH M M3y4aTh Pa3HbIC
SIBJICHUS] OKPY’KAIOILET0 MUPA;

(1 dopmupoBaHHE YMEHHS DPACIO3HABATH HA YEPTEXKAX, MOJENSIX M B pPEATbHOM MHpE
MHOTOTPaHHHKH U TeJa BPAILCHHS;

[1 oBmageHWe METOJAMU pELICHUS 3aJad Ha TMOCTPOCHHUS Ha HM300paKeHHX
MIPOCTPAHCTBEHHBIX (pUTyD;

(1 ¢opMupoBaHMEe YMEHHS ONEPUPOBATH OCHOBHBIMU IOHATHUSMH O MHOTOTPAaHHHKAX U
TeJax BpAIIEeHUs K UX OCHOBHBIMHU CBOHCTBAMU;

] oBmajeHHe aNrOPUTMaMHU PEIICHUS OCHOBHBIX THIIOB 3a/1a4; (OpPMHUpOBAHHE YMEHHS
NPOBOANUTH  HECJIOXKHBIE  JOKAa3aTeNbHBIE  PACCY)KICHUS B  XOJE€  PEIICHHS
CTEPEOMETPUYECKHX 3a/1a4 ¥ 3324 C IPAKTHYECKUM COJICPKAHUEM;

[1 pa3BUTHE WHTEIUIEKTYyaJbHBIX UM TBOPYECKHX CIIOCOOHOCTEH OOydarommuxcs,
MIO03HABATEIbHOW aKTHBHOCTH, UCCIIEIOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIUICHHS;

[l dopmupoBanue (PyHKIIMOHAIBHOW I'PAMOTHOCTH,  PEJIEBAHTHOM I€OMETpUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHbIX JKU3HEHHBIX CUTyallUsIX U TNPU H3YYEHHH JPYIMX Y4eOHBIX IPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (opMynupoBaTb HMX Ha S3bIKe
F€OMETPUM U  CO3[aBaTb T[E€OMETPUYECKHE MOJEIH, IPUMEHITh OCBOEHHBIN
reOMETPUYECKUN ammapar Juid pelleHus [PaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh ITOJYYE€HHbIE PE3YJIbTATHI.

OTnnuuTeNnbHON 0COOEHHOCTHIO MPOrpaMMBbl SIBJISIETCS] BKIIOYEHHE B KYpC CTEPEOMETPHUH

B Hayajlle €ro W3yuYeHHs 3aJay, pellaeMblX Ha YpPOBHE HWHTYUTHBHOIO MO3HAHUS, U
ornpesieIEHHBIM 00pa30M OpraHU30BaHHAs paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO M IPOCTPAHCTBEHHOIO MBILNUICHUS, CTUMYJIMPYET INPOTEKaHWE MHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHHUIO IPEMETA.

[Ipenmnourenue oTAAETCS HAMNISIHO-KOHCTPYKTUBHOMY METONYy OOydYeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS HUMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO- IPAaKTHUECKOMN
NEATENbHOCTH. Pa3BUTHE INpPOCTPAaHCTBEHHBIX MPEACTABIECHUN Yy ydalmmxcs B Kypce
CTEepEOMETPHUU MPOBOJUTCS 3a CUET peIIeHUs 3a7ad Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJad Ha OIEPUPOBAHUE IPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue o0pa3za NPOBOAMTCS C
OIOPOi Ha HArJISITHOCTh, @ OTIEPHUPOBAHKE 00pPa30M — B YCIOBHSX OTBJICUCHHUS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHbIE coaeprKaTeNbHbIe TMHUU Kypca «I'eomerpun» B 10-11 xiaccax:

«MHororpanHukn», «lIpsiMble 1 MIIIOCKOCTU B IPOCTPaHCTBEY, «Tena BpameHus»,

«BekToppl W KOOpAWMHATBI B IpocTpaHcTBe». @dopMUpOBaHME JIOTMYECKUX YMEHHU

pacnpezensercss He TOJBKO IO COJEp>KaTeNIbHbIM JIMHUSAM, HO U IO ToJjaM 00y4eHUs Ha YpOBHE
cpemHero o0Iero oopa3oBaHus.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pacpeAeaEHHBIM 10 ToJIaM 00y4eHus!, CTPYKTYPUPOBAHO TaKHUM 00pa3oM,
qTOObl  OBJAJEHUE TIEOMETPUYECKMMU MOHATUSAMH M  HABBIKAMM  OCYLIECTBISUIOCH
[IOCJIEIOBATENbHO U IOCTYNATENbHO, C COONIOJEHUEM HPHUHIUNA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIUCH B OOIYIO CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YyJaronumxcs,



pacumpsis ¥ yrayousis e€, o0pasyst IpOoUHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoguTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegenmo B 11
KJIacce, BCEro 3a JBa roja ooydenus - 102 yaeOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmasi, II0CKOCTh, IPOCTpaHCTBO. [loHsTHE
00 aKCMOMaTUYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue IpsiMbIX B MPOCTPAHCTBE: IEPECEKAIOIINECS, apAJUICIbHbIE U
CKpeuBaromuecs npsamsle. IlapainenbHOCT NpPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBIE B IIPOCTPAHCTBE; MApaUICIIBHOCTh TPEX MPSAMBIX; NapaJuIeIbHOCTh
IPSIMOW M IIJIOCKOCTH. YTIJVIBI C COHAIIPaBICHHBIMH CTOPOHAaMH; YIOJI MEXIYy HpSMBIMHA B
npocrpaHcTse.  IlapamienbHOCTh  INIOCKOCTEH:  HapajulelbHBIE  IJIOCKOCTH;  CBOMCTBA
napajieNbHBIX TutockocTei. [Ipocrelinme nmpocTpancTBeHHBIE (DUTYPBI HA TUIOCKOCTH: TETPASIP,
KyO, mapajuienenumnes;; IoCTPOCHUE CEYEHUH.

[lepneHIUKYNApPHOCTh OPSIMOM M IUIOCKOCTH: INEPHEHIMKYISPHBIE IpPsSMbIE B
IIPOCTPAHCTBE, MPSAMBIE MapajUIeJIbHbIE W INEPHEHAMKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NIEPIEHIUKYJIIPHOCTH IIPSIMON U IUNIOCKOCTH, TEOPEMA O IPSAMOM NEPIEHIUKYIIPHON MIJIOCKOCTH.
VYTIuBl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOM U IJIOCKOCTBIO; ABYTPAHHBIN yroJl, IMHEWHBINA YO
JNBYTpaHHOro yriya. [IeprneHauKysiasp W HaKJIOHHBIE: PAcCTOSHHE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHiEe OT MPSAMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTYpBI Ha IIIOCKOCTh. [leprneHanKynsapHOCTb
IJIOCKOCTEM:  TPHU3HAK IEPHEHIUKYISAPHOCTH  ABYX IIIOCKocTel. Teopema o0  Tpéx
MIEPIEHIUKYISIPAX.

MHOrorpaHHUKHU

[lonsATHE MHOrOrpaHHMKAa, OCHOBHBIC DJJEMEHThl MHOTOIDAaHHHMKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosipHas npusma; rpaHu
Y OCHOBaHMsI PU3MBI; MpsiMasi M HAKJIOHHAs MPU3Mbl; OOKOBasl U TMOJHAs TOBEPXHOCTh MPU3MBI.
[Tapamtenenunesn, NpsMOYTrOIbHBIN MapajIesIeNUIe] U ero cBoicrsa. [Iupamuna: n-yronpHas
nupaMuza, TpaHU W OCHOBAaHME MHUpaMHIbl; OOKOBasg M TMOJHAs TMOBEPXHOCTh MUPAMMU/IBI;
MpaBUJIbHAsl W YCEUEHHAs MHMpaMHUIa. OJEMEHTbl MNpu3Mbl W nupamuasl. [IpaBuibHbIE
MHOTOTPaHHUKH: IIOHATHE IPAaBUIBHOIO MHOIOTPaHHUKA; IIpaBUJIbHAS IpU3Ma U IPABWIbHAS
NMUpPaMU/Ia; TPaBUIIbHAS TPEYroJibHas MUPaMuAa U MPaBUIbHBIN TeTpadip; KyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadp, JIOoAeKa’aAp M ukocadap. CedeHHs NpU3MBI H
MTAPAMU/IBI.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IMPSAMOW, IIOCKOCTH.
DJIeMEHThl CUMMETPHUH B IUPAMHUAAX, TapaJJIeIeNUneaax, IpaBUiIbHbIX MHOTOIPAHHHUKAX.

Brruucrienne 31eMEeHTOB MHOTOTPaHHUKOB: p&Opa, nquaroHanu, yrisl. [lnomans 6oxoBoi
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTU NPSIMON MNPU3MBI, IUIOIIAJb OCHOBaHH, Teopema O
OOKOBOW TOBEPXHOCTH MpsMON mpu3Mbl. [lnomians OOKOBOH MOBEPXHOCTH U TMOBEPXHOCTH
NPaBUIBHON MHUpaMU[IbI, TeOpeMa O IUIOMATN yceuéHHON nupamuisl. [loHstne o6 oOBEMe.
O6bEM UpaMUIbl, TPU3MBIL.

[TogoOubie Tema B mpocTpancTBe. COOTHOMIICHHS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.

11 KJACC



Tena BpaleHnus

[Hunmuuapudeckass TMOBEPXHOCTb, O0pa3ymoIlue UWIMHIAPUYECKOH MOBEPXHOCTH, OCh
HWIMHAPUYECKON TToBepXHOCTH. LIumuHp: ocHOBaHUs 1 OOKOBast TOBEPXHOCTh, 00pa3yromas u
OCb; IJIOLIAIb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 0Opa3yrolIe KOHMYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHa, O0pa3yloas M OCh; IUIOIMIAIb
OOKOBOW W TOJHOH MOBEPXHOCTH. YCEUEHHBIH KOHYC: O00Opa3yrollHe W BHICOTA; OCHOBAHUS H
OO0KOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IuUaMeTp; IUIOUIaAb MOBEpXHOCTU cdepbl. B3aumHoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomanas chepsl.

N300paxenne Ten BpalleHUs Ha IUIOCKOCTU. Pa3épTka IMIMHApPa U KOHYCA.

KomOuHnanmu Ten BpauieHruss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,

OIMCaHHBII 0KO0JIO cepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK, HIIU TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapaienenunena u cueactsus uz He€. O0béM nunuHapa, konyca. O0beéM
mapa ¥ iomasib cepsl.

[lonobuble Tena B mpoctpaHcTBe. COOTHOUIEHMSI MEXAY IUIOIIAASMU IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenust umnuHApa (MapauielbHO M TNEPICHIUKYIAPHO OCH), CEUeHUs KOHyca
(mapasuteIbHOE OCHOBAHUIO M ITPOXO/AIIEe Yepe3 BEPIINHY), CeUSHHsI [apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH U B ipocTpancTBe. C0KEHNE M BBIYUTAaHHE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha uucio. PasnoxeHue BeKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napaenenunena. Pemenue 3agad, CBI3aHHBIX ¢ IPUMEHEHUEM MTPaBUJI AEHCTBHUI ¢ BEKTOpaMH.
[IpsimoyrosnbHas cucrema

KoopauHaT B npocTtpaHcTBe. KoopanHatel Bekropa. IlpocTeiimue 3agaun B KoopaAnHaTax. Yol
Mexay BekTopaMu. CKalsipHOE IMPOU3BEIEHUE BEKTOPOB. BhIunciieHne yriioB MEXy MpsMbIMU
U IJIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIM METO/ P PELICHUH T€OMETPUYECKUX 3a/1a4.

INVIAHUPYEMBIE PE3YJIBTATBI NTUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MpOrpamMMbl Y4eOHOTO IpenMera
«MaremaTtuka» XxapakTepHU3yIOTCS:
I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTBHIO TPAXKAAHCKOW TO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHl M Mp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLIMAIBHBIMU WHCTUTYTaMHU B
COOTBCTCTBUHU C UX (i)YHKHI/ISIMI/I 1 HA3HAYCHUECM.

IIarproTnyeckoe BOCIMTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPaKIaHCKOW MASHTHYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAILIEMY POCCUMCKON MaTeMaTWKH, IEHHOCTHBIM OTHOILIEHHEM K JOCTHIKEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHICKONM MaTEMaTHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO 3TUX
TOCTUKEHHUH B IPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMUKH.

JdyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHWEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOTO Hapoaa; cHopMHUpPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO MOBEACHUSA, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHU HAyKH W JIESITEIBHOCTHhIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHUE
YCTONYHMBOTO OYyTyIIEro.

JcTeTnYecKoe BOCIUTAHME:



ACTETUYCCKUM  OTHOIIEHWEM K MHpPY, BKJIIOYAas OCTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyXICHUH;,; BOCIPUUMUYUBOCTHIO K
MaTeMaTHUYECKUM acTeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C(bOpMI/IpOBaHHOCTBIO YMCHI/DI HpI/IMeHSITL MaTEeMaTU4YCCKUEC 3HAHUSA B I/IHTepecax
3I0pOBOr0 U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBBIO
(3mopoBoe muTaHWE, COATTAHCUPOBAHHBIN PEKUM 3aHATHH W OTHbIXa, PEryispHas (u3uvecKas
aKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NMPHU 3aHATUSAX CHOPTHBHO-03I0POBHUTEIBHOM
JEeSITEIbHOCTRIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npoheCcCHOHATLHOU JCSITENLHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
’KM3HEHHBIE IUIaHEL;

TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO U €aMOOOPa30BaHUIO Ha
MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYACTHIO B PEIICHUM MPAKTUYECKUX 3a7a4
MaTeMaTHYECKOW HAIIPABICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHe:

C(OPMHUPOBAHHOCTBIO 3KOJOIMUYECKOW KYJIbTYPbI, NMOHMMAHUEM BIMSHUSA COLMAIBHO-
SKOHOMMUYECKUX IPOLIECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHHEM
r100aNbHOTO  XapakTepa 3KOJOIMYECKMX  Ipo0JieM; OpUEeHTaluued Ha  NpUMEHEHHUEe
MaTeMaTHUYECKUX 3HAHMUU JUIS pelleHus 3a/1ad B 00JIACTH OKpYKAloIleW cpeibl, IIaHUPOBAHUS
ITIOCTYIIKOB M OLICHKH UX BO3MOKHBIX IOCIIEACTBUMN JUIsl OKPYKArOLIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOLIECTBEHHOW MPAaKTUKU, TOHUMAHUEM MaTEeMaTU4YeCKOM HayKH Kak chepbl
YEJIOBEUECKOU NIEATEIIBHOCTH, HTANOB €€ Pa3BUTHU U 3HAYMMOCTHU Ul PA3BUTHS LIUBUIIU3ALINY,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH W MAaT€MAaTHYECKOW KYyJIbTypOHM KaK CpPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYKO M HCCIEHOBATEIbCKYI JEATEIbHOCTh
WHJUBHUYaJIbHO U B IPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOSHUS MPOTpaMMbl YUeOHOTO MIpeIMeTa
«MaremaTHKa»  XapaKTepU3YIOTCSl  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  HO3HABAMENbHLIMU
0elticmeusMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHbIMU
PecYIAMUBHBIMU OCUCBUAMU.

1) YHnusepcanvuvie noznaeamenvnuvle Oelicmeus, obecneyugarom Gopmuposarnue
0a306b1X KOCHUMUBHBIX NPOYECCOB8 0OYUAIOWUXCA (0CB0EHUE MeMOO08 NOZHAHUSL OKPYHCAIOULE20
Mupa; npumeHenue J02UYECKUX, UCCIe008aMeNbCKUx onepayull, yMeHuul pabomams ¢
ungopmayueii).

ba3oBble Jornyeckne 1eMCTBUSA:

[ BBIABIIATH M XapaKTEPU30BAThb CYIIECTBEHHBbIC MPU3HAKH MaTEMAaTHUYECKUX OOBEKTOB,
TOHSATUN, OTHOIIEHUN MEXIYy TOHATHSAMU; (DOPMYyIHUpOBATH OMPECICHUS TOHSTHIA;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMH, OCHOBAHUS JJIs1 0000IIeHUS
Y CpaBHEHUSI, KpUTEPUHU MTPOBOJUMOIO aHAIN34;

(] BOCpUHUMATh, (GOPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKACHHS: YTBEPIAUTEIbHBIC U
OTpUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

() BBISBJISITH MaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MTPOTUBOPEUHs B (pakTax,
JAHHBIX, HAOTIOJCHUSAX W YTBEPKICHUIX;



npeaaraTb KpUTEPUH IS BHISIBIICHHUS 3aKOHOMEPHOCTEH 1 IPOTHBOPEUHH;

] nmenarh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

] MPOBOAUTH CAMOCTOSITENIFHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHHUH (IIpsiMble
U OT TMpPOTUBHOIO), BBICTPAMBAaTh apryMEHTAIMIO, TPHUBOAUTH IPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS M BHIBOJIBI;

(1 BeIOMpaTh cnoco0 pemieHuss yueOHOHM 3amaunM (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
peteHust, BbIOMpaTh HanboJee MOAXOAIUN ¢ YUETOM CaMOCTOSTENFHO BBIICIEHHBIX
KPUTEpHEB).

Ba3oBble ucciegoBarTebcKue 1elCTBUS:

(]  wucmonmp30BaTh  BOMPOCHL  KAaK  HMCCIENOBATEIbCKHUH  MHCTPYMEHT  IO3HAHHUS;
(GbopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOLINE MTPOTUBOPEYNE, MPoOIeMy, YCTaHABIHBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, ApryMEHTHPOBATh CBOIO MO3HIUIO,
MHEHHUE;

[l MIpOBOAWTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIN OKCIIEPUMEHT, HCCIEOBaHUE TI0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTo OOBEKTa, SBJICHHUSA, IpoIiecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXy 00bEKTaMH, SIBICHUSMH, TIPOLIECCAMH;

(1 caMocTOATENBHO (OPMYIHpPOBaTH O00OOIIEHHS W  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOIIO/ICHHSI, HCCIEJOBAHMUS, OLIEHUBATh JOCTOBEPHOCTD IMOJYUYECHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

] mpOrHO3MPOBaTH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh IPEIIOT0KECHHS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

] BBIABIATH AeUIMTH WH(GOPMAIMH, JTAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha BOIMPOC U
JUIsL peLIeHus 3a1a4H;

(] BbIOMpaTh WH(POPMAIMIO W3 WMCTOYHHKOB pA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3HPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO PAa3TUYHBIX BUAOB U (hopMm
IIPEJCTABICHMUS;

(] crpykTypupoBatb HH(MOpMAIMIO, TMPEACTABIATE €€ B pa3IWYHbIX  (popmax,
WLTIOCTPUPOBATH rpaUuecKy;

(] omeHuBaTh HAAEKHOCTH HMH(POPMAIMHA TIO CAMOCTOSTENHHO C(HOPMYIHPOBAHHBIM

KpPUTEPUSIM.
2) Yuueepcanvnvie KOMMYHUKamuevle oeticmeusl, obecneyusaiom
CchopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAOUUXCHL.
Oo01enue:

] BoCIIpHHUMATBH ¥ (POPMYJIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBHSIMHU U IEISAMH
OOlIeHMsI; SCHO, TOYHO, I'PAMOTHO BBIP@XaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
IMMCBbMCHHBIX TCKCTAX, JaBaTh IMOACHCHUA IO XO0A4Yy PCIICHHA 3aJa4l, KOMMCHTHPOBATH
MIOJTYYEHHBIH Pe3yJbTar;

1 B x0/1e 0OCYKICHUS 33JaBaTh BOIPOCHI 0 CYIIECTBY 00CYXIaeMOW TEMBI, IPOOIEMBI,
peHIaeMOﬁ 3a1a4u, BbICKa3bIBaThb HJCH, HalCJICHHBIC Ha TIIOUCK PCHICHUA,
COITIOCTABJIAAITH CBOM CYXACHUA C CYXIACHUAMU OPYIrUx YYaCTHHUKOB JUaliora,
OOHapyXUBaTh pa3lInuue M CXOJCTBO MO3UIINI; B KOPPEKTHOH (opme (HopMyInpoBaTh
pa3HOTIACHs, CBOU BO3PAKCHUS;

[] mpeACTaBIATH Pe3yibTaThl PEHICHHs 3aJadyd, SKCIIEPUMEHTA, UCCICAOBAHUS, MTPOCKTa;
CaMOCTOSITENIbHO BBIOMPaTh (popMaT BHICTYIUICHUS C Y4ETOM 3a1ad IMPE3CHTAlUU |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

] mOHMMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHAHOW U WHAMBUIYAIbHON paboOTHl IpU



pelieHny y4eOHbIX 3a/1a4; MPUHUMATh 1€ COBMECTHOM NEATeNbHOCTH, JIaHUPOBATh
OpraHU3aIli0 COBMECTHOH pPa0OTHI, paclpeneisTh BHIbI pabOT, TOTOBapUBATHCS,
00CYXIIaTh MPOLIECC U PE3YJIbTAT paboThI; 0000IIATh MHEHUSI HECKOJIBKUX JIFOICH;

[] y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYKIeHUs, 0OMEH MHEHHUH,
«MO3TOBBIC IITYPMbI» U HHBIC); BBIOIHATH CBOI YacTh pabOThl U KOOPIWHHPOBATH
CBOU JICUCTBUS C JPYTUMH WICHAMH KOMaHJIbl; OICHHMBATh Ka4eCTBO CBOETO BKJIAJa B
OOMIHI MPOIYKT 1O KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvle pezynamueHble Oeticmeausl, obecneyusarom

Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuszaums:

(] cocTaBJATH IUIaH, aJITOPUTM PEIICHHS 33]1a4d, BBIOMPATh CIIOCO0 PENICHUs C yUETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHThI PEIICHUH ¢ y4ETOM HOBOU MH(GOPMAIIHH.

CaMOKOHTPOJIb:

0 BJIaACTh HaBBIKaAMU MO3HaBaTEIbLHOU pGCI)JIeKCI/II/I KaK OCO3HaHHusA COBCpIIACMbIX
JCUCTBUH M MBICIUTENBHBIX TPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yilbTaTa PElICHUS MaTeMaTH4ecKon
3a7a4u;

[ mpeaBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYThH IIPH PEIICHHU 3aJaud, BHOCHTH
KOPPCKTHUBBLI B JCATCIBHOCTh Ha OCHOBC HOBBLIX O6CTO$IT€J'II)CTB, JaHHBbIX, HaﬁHCHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;



[] omeHWBaTh COOTBETCTBHE pe3ylibTaTa Ield W YCIOBUSAM, OOBICHATh MPUUMHBI
JOCTUKCHHSI WIM HEIOCTIKEHUS PE3YJbTAaTOB JACSITEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, IIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELIEHUH T€OMETPUUECKUX
3ajad.

OnepupoBaTb NOHATHUAMHU: MApPAUIENbHOCTh W MEPHEHAMKYISPHOCTh MpPSMBIX U
IIJIOCKOCTEH.

KnaccudumupoBars B3auMHOE PaCHOI0KEHHUE MPSMBIX M INIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYI'PaHHBI Yroji, TpaHd JABYI'PaAHHOTO yria, pedpo
JBYIPAHHOI'O YIJIa; JIMHEHHBIN yroJ ABYTpaHHOTO yIja; rpagycHas Mepa JBYIpPaHHOIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIbIH M HEBBINYKJbI MHOI'OIPaHHUK,
3JIEMEHTBl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (IUpaMUJIa; MPHU3Ma, NPSIMOYTOJbHBIN
napajuiesnenunesn, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMA Uil KJIACCHU(HUKAILMU
(BBIIYKJIbIE M HEBBINYKJIBIE MHOTOIPDAaHHUKH; IPABUJIbHbIE MHOTOTPaHHUKHU; MpSMbIE U
HAKJIOHHBIE PU3MbI, TApAJIICIICIIUIIEbI ).

OnepupoBaTh MOHATHSIMU: CEKYyIasl MJIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB. OOBICHATh

IIPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIB3Ysl METO]L CIIEJIOB.

Crpouth ceueHus: MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3a1aun Ha HAXOXKAECHNUE N'€OMETPUYECKUX BEJIMYMH MO 00pa3liaM WK alrOpuTMam,
IIPUMEHSISI U3BECTHBIE AHAIWTUYECKUE METOJbl IIPU PELICHUM CTAHIAPTHBIX MaTEeMAaTHYECKUX
3aJla4y Ha BBIUMCJIICHHE PACCTOSHUN MEXIy IBYMS TOUKaMH, OT TOYKU A0 HPSIMOM, OT TOYKU O
IJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU.

Pemrate 3a1aun Ha HAXOXKAECHNUE N'€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM WK alrOpuTMam,
IIPUMEHSISI U3BECTHBIE AHAIWTUYECKUE METOJbl IPU PELICHUM CTAHIAPTHBIX MaTEeMAaTHYECKUX
3alad Ha BBIYUCIIEHHE YIJOB MEXJY CKPEIIMBAIOIIMMUCA MPSAMBIMHU, MEXAY MpsIMOA U
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEW MHOTOIPAHHUKOB (MpU3Ma, MUpaMHJIa) C
MpUMEeHeHHeM (OpMYIl; BBIYHCIATH COOTHOIICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB IMOHATUAMU:. CHUMMECTPUA B MHNPOCTPAHCTBE, HLCHTP, OChb H IMIIOCKOCTH
CUMMETPUU; HEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYpHI.

W3Bnekarh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh UHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTYpax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensaTp reomerpuueckue (akThl Ui pEIIEHUs CTEPEOMETPUUYECKUX 3ajad,
MIPEIOIAraloINX HECKOIBKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUsS 3a/JaHbl B SIBHOU
dbopwme.

[TpumMeHsATh TIpOCTEHIIME MPOTPAMMHBIE CPEACTBA M 3JICKTPOHHO- KOMMYHHKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUN CTEPEOMETPUYECKHX 3a]1ad.

IIpuBoguTe mHpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPHUPOAE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHN B HCKYCCTBE.

[TpuMeHsTh TOTYYCHHBIC 3HAHMUS HA MPAKTHKE: aHATU3UPOBATh PEaTbHBIC CHTYallUd U



NPUMEHATh  W3y4YEHHbIE TOHATHS B  MPOIECCE TOMCKAa  PELICHUS  MaTeMaTH4YeCKH
chopMyIUPOBAHHON MPOOJIEMbl, MOAEIUPOBATH pPEaJbHBIE CUTYallUd HA S3bIKE T'€OMETPUH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENN C HCIIOJIb30BAHMEM T€OMETPHUYECKHUX IMOHSATHI M Teopem,
amnmapara aireOpsl; peniaTh NPaKTUYSCKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHIUEM T€OMETPUUICCKUX
BEJIMYMH.

11 KJACC

OnepupoBatb MOHSTUSMHU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3yrolue
UWIMHIPUYECKON TOBEPXHOCTH; IIMIMH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yoline KOHUYECKOU
MMOBEPXHOCTHU, KOHYC; CepruecKas MOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OMYYEHUS TEI BPALLCHUSI.

KnaccudunupoBars B3aMMHOE pacIofiosKeHUE CPEPhI U IITOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA, BHICOTA CErMEHTAa;
IApOBOM CJIOM, OCHOBAHHUE IIAPOBOI0 CJIOS, BHICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH T BpPAILICHUS, TEOMETPHUUYECKUX TEI C
MIPUMEHEHHEM (DOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHas B MHOTOTPAHHUK HUJTU TEJIO BPAIlCHUS.

BbIyuciasTh COOTHOIIEHHS MEX Y TUIOMIAASIMU MTOBEPXHOCTEN U 00bEMaMHK MTOJOOHBIX TEJl.



N300paxxaTh HM3y4yaeMble (UTYpbl OT PYKM U C NPUMEHEHHEM IIPOCTHIX YEPTENKHBIX
WHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3Biekath, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE NEHCTBHSI CIIOKEHUSI BEKTOPOB, BHIYATAHHS BEKTOPOB U YMHOXKEHHsSI BEKTOpa
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHU 00JIa/IalO0T.

[TpuMeHsTH MPaBUIIO TTApaIUICIICTUIIC A,

OnepupoBarh TOHSATUSMHU: JIEKAPTOBBI KOOPIMHATHEI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YroJI MEXIY BEKTOPaMH, CKaJISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBHI.

HaxomuTh cyMMy BEKTOPOB M TIPOU3BEIICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE MPOM3BECHHE, PACKIIAIBIBATH BEKTOP 110 ABYM HEKOJUTUHEAPHBIM BEKTOPAM.

3amaBaTh IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl ccTeMe KOOPAMHAT.

[IpumensiTh reomerpudeckue (AaKTBl IS PEIICHUS CTEPEOMETPUYCCKUX — 3ajad,
MIPEIITOJIATAIONINX HECKOJIBKO IIArOB PEIICHUS, €CJIM YCIOBHUS TPUMCHEHHUS 3a/JaHbl B SIBHOU
dhopwme.

Pemarp npocTeiiiie reoMeTpUYeCKUe 3a/1a9i Ha TIPUMEHEHUE BEKTOPHO- KOOPAMHATHOTO
METO/aA.

Pemarp 3amaum Ha IOKA3aTeNbCTBO MATEMATUYECKMX OTHONICHWA ¥ HaXOXKICHUE
TeOMETPUUYECKUX BEIUYHMH MO o0pa3laM WM alropuTMaM, MPUMEHsS W3BECTHBIE METOMBI MPHU
pElIeHNY CTaHAaPTHBIX MaTeMaTHYECKHX 3aj1ad.

[TpuMeHsITh TIPOCTEHIIME MPOTPAaMMHBIE CPEICTBA M AJIEKTPOHHO- KOMMYHHUKAI[MOHHBIE
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUSCKUX 3a71ad.

[IpuBoauT, TpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEM B TpUPOJAE U IKHU3HH,
pacrmo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MONyuYeHHBIE 3HAHUS HAa MPAKTHKE: aHAJIM3UPOBATh pealbHbIE CUTYallUd M
MPUMEHITh U3Y4YEHHbIE TIOHATHS B  TMpoOILleCCe TOUCKAa pEeHIeHHs MaTeMaTH4YecKu
chopMyITUPOBAaHHON MPOOIEMBbI, MOAECIUPOBATH pPEaTbHBIE CUTYallMd HA SI3BIKE T€OMETPUH,
WCCIIeIOBATh TIOCTPOSHHBIC MOJEIN C HCIIOJIb30BAHUEM T'€OMETPHUYECKUX IMOHSATHH U TEopeM,
ammapara aJreOpsl; peniaTth MPaKTHISCKUE 3aa9H, CBI3aHHBIC ¢ HAXOKICHHEM IeOMETPHICCKHX
BEJTMYHH.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acoB

Nen/m| Hanmvmenoanue Beero Konrpoabubl | [IpakTuuecku
Pa3ieioB U TeM

NPOrpamMMmslI

e padoThI e padoThI

1 Bseneunne B 10 1
CTEPEOMETPHIO

[IpsiMbIe U TUIOCKOCTH
2 B IIPOCTPAHCTBE. 12 1 3
[TapannensHOCTH

MPSIMBIX U IUNIOCKOCTEH

3 [TepneHUKYISIPHOCTD 12 2
MPSAMBIX U IIOCKOCTEHN

4 VYTIBl MEXTYy IPSIMBIMHU 10 1 1,5




Y TUTOCKOCTSIMH

5 MHororpaHHuKu 11 1 15

6 O0BEMBI 9 1 1

MHOT'OIPaHHHKOB
7 [ToBTOpEeHME: ceueHus, 4 1
PaCCTOSIHUS U YTIIBI
OBILEE KOJIMYECTBO 68 5 10
YACOB I10 [TPOT'PAMME
11 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanue
No 11/ HMEHOBATH B Koutpoan | Tpakruyec (WHPpoBbIE)
0 pa3/1esioB U TeM cero Here He 06Pa30BATETLHBI
MpOrpaMMblI
porp paboThI paboThI € pecypcent

1 Temna BpamieHus 12

2 OOBEMBI TET 5 1

3 BekTopbl 1 KOOpIMHATHI B 10 1

MPOCTPAHCTBE
IToBTOpEHUE,
4 000011IeHHE, 7 1
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0
ITPOI'PAMME
MOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
KosanyecTBo 4yacos DJIeKTPOHHbIE
Ne Tema ypoxa Beer| Kourtpoas IIpakrmuec Hata uudpoBbIe
n/ o | HbIE KHe H3YMEH | y6pazoBaTenbHbIe
n pa6oTb pa6oThbI ni pecypesl
OCHOBHBIE TIOHATHS https://www.yaklass.
CTEPEOMETPHUH: TOUKA, ru/p/geometria/10-

1 npsiMasi, TNIOCKOCTh, 1 02 klass/parallelnost-v-
npocrpancTsBo. [IpaBuna 5 prostranstve-
U300paKeHUs Ha 10435/opredelenie-i-
PHUCYHKaX: U300paKeHHS svoistva-
TLIOCKOCTEH, parallelnosti-
napajuIe/IbHBIX MPSMBIX priamykh-priamoi-i-
(oTpe3KoB), ploskosti-9253/re-
CCPCAMHBI OTPE3Ka 15895537-90b0-

4f1f- b6bd-
4ed1e3c5b600
IpaBna n3obpaxenns https://www.yaklass.
a pUCYHKaxX: ;

) Ew%%ay;;{;ﬂ L 0.9 ru/p/geometria/10-
TUTOCKOCTEH, 5 klass/parallelnost-v-
MapajuIeNIbHBIX MPSIMBIX



https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-

(OTpe3KOB), cepearHBI
oTpe3Ka

prostranstve-
10435/opredelenie-i-

svoistva-
parallelnosti-
priamykh-priamoi-i-
ploskosti-9253/re-
15895537-90b0-

4f1f- b6bd-
4ed1e3c5b600
https://www.yaklass.

Homsmns: 05 ru/p/geometria/10-

[epeceKaromunecs klass/parallelnost-v-

IIOCKOCTH, prostranstve-

TICpECCKAIOIMMCCs MpAMast 10435/opredelenie-i-

H IIJIOCKOCTH w
parallelnosti-
priamykh-priamoi-i-
ploskosti-9253/re-
15895537-90b0-
4f1f- b6bd-
4ed1e3c5b600

3HaKOMCTBO C

MHOI‘OFpaHHI/IKaMI/I,

n3o0pakeHue

MHOFOFpaHHI/IKOB Ha

pHUCyHKax, Ha

HpOGKHI/IOHHI)IX qepTe>Kax

HaLIaJ'ILHLIe CBCACHUA O

KyOe U nupamuje, ux

paBBepTKI/I 1 MOJCIIN.

HauanrnHbIE CBEIEHUS O

KyOe U nupamuje, ux 05

Pa3BEPTKU U MOJEIIN. ’

CC‘{CHI/ISI MHOT'OI'PaHHUKOB

TToustue 00

AKCUOMAaTHUYCCKOM

IIOCTPOECHUU

CTepeOMeTpI/II/I: AKCHUOMBI

CTepeOMeTpI/II/I Hu

CJICOCTBUA N3 HUX

TToustue 00

AKCUOMAaTHUYCCKOM

IIOCTPOECHUU

CTepeOMeTpI/II/I: AKCHUOMBI

CTepeOMeTpI/II/I Hu

CJICOCTBUA N3 HUX

TToustue 00

AKCUOMATHYCCKOM

MMOCTPOEHUHU 0,2

CTEPEOMETPUN: AKCHOMBI 5

CTEPEOMETPUH U
CIICACTBHA U3 HUX



https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-

ITonsTue 00

aKCHOMATHYECKOM
10 MTOCTPOCHUH 0,2
CTEepEOMETPHUU: aKCUOMBI 5
CTEepEeOMETPUU U
CJIEJICTBUS U3 HUX
https://www.yaklas
s.ru/p/geometria/l
0-
B3aumnoe pacnonoxenue L
p klass/parallelnost-
11 MPSIMBIX B IPOCTPAHCTBE: V-prostranstve-
nepecexaromuect, 10435/opredelenie-
rapajjieiabHbIC U i-svoistva-
CKPEIIHBAIOIIHECS skreshchivaiushchi
Hp}IMHe khSIa-Drlakah-
ugol- mezhdu-
priam_-
[TapannenpHOCTH
IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE:
12 napaJuieNbHbIE MPsIMbIe 0,25
B IIPOCTPAHCTBE;
MapajyuienbHOCTh TPEX
MPSIMBIX
[TapannenpHOCTH
MPSIMBIX U
13 IIOCKOCTEH B 0,25
MIPOCTPAHCTBE:
[TapamiensHOCTB
MPSIMOM U TUIOCKOCTH
Vsl ¢
14 COHAIPaBJICHHBIMU
CTOPOHaMU
Yroa Mexay npsMbIMU B
15 IIPOCTPAHCTBE 0,25
VYros Mexay NpsIMbIMU B
16 IIPOCTPAHCTBE 0,25
https://www.yaklas
s.ru/p/geometria/10
- klass/parallelnost-
V-prostranstve-
10435/opredelenie-
priznak-i-svoistva-
17 IapaenbHOCTh parallelnosti-
IUTOCKOCTEH: ploskostei-
napasieNnbHbIe 11034/re-
MJIOCKOCTH
CaolicTBa napauienbHbIX
18 IJIOCKOCTEMN 0,2
S)
[Ipocreiimue
19 MPOCTPAHCTBEHHbIE https://resh.edu.ru/su

(buUryphl Ha TUIOCKOCTH:
TeTpa’p,

bject/lesson/5444/co
nspect/221485/
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https://resh.edu.ru/subject/lesson/5444/co

KyO, mapaienenumne;

20 [TocTpoeHue ceuenuit 0,5
21 Iloctpoenue ceueHuit 0,5
KOHTPOHI’Ha’I pa60Ta o https://infourok.ru
- teme "lIpsiMbie /kontrolnaya-
IUIOCKOCTH B rabota- po-
MIPOCTPAHCTBE. geometrii-
[TapannensHOCTh arallelnost-
MPSAMBIX U TJIOCKOCTEH" M}['
tetraedr-i-
parallelepiped-
klass-
705992.html
https://www.yaklas
s.ru/p/geometria/10
klass/perpendikulia
rnost-v-
prostranstve-
[eprieHAUKYIIPHOCTD 10441/opredelenie-
23 NpSAMON W TIJIOCKOCTH: i-svoistva-
IepIIeH IUKYIIPHEIE perpendikuliarnosti
npsiMble B =priamoi-1-
MIPOCTPAHCTBE ploskosti-
[IpsiMble mapaienbHble U
24 MEPIICHIUKYIIIPHBIC K 0,2
IIJIOCKOCTH 5
[IpsiMble mapasienbHble U
25 MEPIICHIUKYIIIPHBIC K
IJI0CKOCTH
[Ipu3nak
26 MePIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH
[Ipu3nax
21 MEPIEeHIUKYIIPHOCTH 0,5
MPSIMOM U TUIOCKOCTH
Teopema o npsmon
23 MEPIEHIUKYISIPHON
MJI0CKOCTH
Teopema o npsmon
29 MePIEeHIUKYISPHOM
IIJI0OCKOCTH
Teopema o npsmon
30 MePIEeHIUKYISIPHOM 0,2
MIJIOCKOCTH S)
[epnenaukynsp n https://resh.edu.ru/su
a1 HAKJIOHHBIC: PACCTOSHHE bject/lesson/6127/co

OT TOYKH O IIJIOCKOCTH,

paccTosHUE OT MPSIMOK
J10 IIJIOCKOCTH

nspect/221518/



https://infourok.ru/kontrolnaya-rabota-
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[lepnienaukymnsip u

https://resh.edu.ru/su

HAKJIOHHBIC: PACCTOSHHE 0,5 bject/lesson/6127/co
32 OT TOYKH J0 INIOCKOCTH, nspect/221518/
paccTostHue OT NPSMOU
JI0 TUIOCKOCTH
[MeprieHAUKYIISAP U https://resh.edu.ru/su
HAKJIOHHBIC: PACCTOSHHE bject/lesson/6127/co
33 OT TOYKH J0 INIOCKOCTH, nspect/221518/
paccTosiHUE OT MPSMOU
JI0 TUTOCKOCTH
[MeprieHAUKYIISAP U https://resh.edu.ru/su
HAKJIOHHBIE: PACCTOSHHE 0,5 bject/lesson/6127/co
34 OT TOYKH J0 IJIOCKOCTH, nspect/221518/
paccTostHue OT NPSMOU
710 TUIOCKOCTH
35 VIl B IPOCTPaHCTBE: https://resh.edu.ru/su
YroJ1 MEKIY TPSAMOM 1 bject/lesson/6127/co
IUIOCKOCTBIO nspect/221518/
. https://resh.edu.ru/su
% HBYTPARHLIIL Yo7 bject/lesson/4748/co
nspect/20809/
37 Tuneitbii yrox 0,25 https://resh.edu.ru/su
JIBYTPAHHOTO yriia bject/lesson/4748/co
nspect/20809/
38 [lepnieH IUKYISIPHOCTD
TUIOCKOCTEH
39 Eepppﬁé{}?;MKympljocm 0,25
JBYX TUIOCKOCTEH
[eprieHAUKYIIPHOCTD
40 IUIOCKOCTEH: IIPH3HAK 0,25 https://resh.edu.ru/su
MEPIECHIUKYIIIPHOCTH :
JIBYX IIOCKOCTEH bject/lesson/4748/st
art/20810/
41 Teopema o Tpéx
MEPIEHINKYIIIpax
42 Teopema o Tpéx 0,25
MEPIEHINKYIIIpax
43 Teopema o Tpéx 0,25
MEPIEHINKYIIIpax
KonTtpomnbHas pabota 1o
TeMaM https://infourok.ru/ra
44 "TepreH MKy IAPHOCTS zrabotka-kontrolnoj-

MPSIMBIX U IIJIOCKOCTEN"

u "Vl MeXIY
NPSAMBIMH U TIJIOCKOCTAMM"

raboty-po-geometrii-
po-teme-
dvugrannyj- ugol-
perpendikulyarnost-
pryamyh-i-
ploskostej-10-klass-



https://resh.edu.ru/subject/lesson/6127/co
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https://resh.edu.ru/subject/lesson/4748/st
https://resh.edu.ru/subject/lesson/4748/st
https://infourok.ru/razrabotka-kontrolnoj-
https://infourok.ru/razrabotka-kontrolnoj-

5050655.html

ITonsatue
45 MHOTOTPaHHHKa, 0.25 https://www.yaklas
OCHOBHbIE DJIEMEHTEI s.ru/p/geometria/10
MHOI'OI'paHHHKA, -
BBIIYKJIBIE U klass/parallelepiped
HEBBIITYKIIbIE -prizma-piramida-
MHOI‘OFpaHHI/IKI/I; Obemy_
pa3BépTKa MHOTI'OI'paHHHKA mnoqoqrannikov_
11037/poniatie-
mnogogrannika-
prizma-9282
HpI/ISMaZ n-yroJjibHasa
46 pHU3Ma; TpaHu U https://www.yaklas
OCHOBAHUs IIPU3MBI; s.ru/p/geometria/10
IpsAMasd 1 HAKJIOHHAas -
IpU3MBL; OOKOBast 1 klass/parallelepiped
IOJIHAS TIOBEPXHOCTh -prizma-piramida-
MPU3MBI obemy-
mnogogrannikov-
11037/poniatie-
mnogogrannika-
prizma-9282
47 ngﬁgﬁgﬁggﬂff’ 0.2 https://resh.edu.ru/su
apaslIeseuIe]] U ero 5 bject/lesson/5444/co
CBOUCTBA nspect/221485/
[Inpamua: n-yronapHas
mUpamMu/a, TPaHd U https://www.yakla
48 OCHOBaHME TTMPAMUIbI; Oéz ss.ru/p/geometria/l

OOKOBas U IOIHAs
MMOBEPXHOCTDH TTHPAMH/IBI;
paBUIbHAS U
yCeu€HHas nupaMuaa

0-
klass/parallelepipe
d-prizma-
piramida- obemy-
mnogogrannikov-
11037/kak- naiti-
obem-naklonnoi-
prizmy-
7226011/re-
686679b5-delb-
4b5f-b042-
ee6c469e5dbl
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[IpaBuibHbIE
MHOT'OI'paHHUKU: ITIOHATUC

https://resh.edu.ru/su

49 IIPaBUJIBHOIO 02 :
MHOTOTPaHHHKA,; é bject/lesson/4023/co
MpaBWJIbHAS MIPU3Ma U nspect/149351/
NpaBUJIbHAS TUPAMUJIA;

IIpaBHIIBHAS TPEYTOIbHAS https://resh.edu.ru/su
NIMPaMK/Ia U TIPABHITBHEI bject/lesson/5444/co
TETPadIP; nspect/221485/

Ky0

IIpencrasnenue o

50 MPAaBUIIBHBIX 05

MHOTOTpaHHHUKAX:

OKTa’Ip, TOJEKAdIp U

UKOCaIP.

Cummertpus B

IIPOCTPAHCTBE: https://www.yaklas

- CHMMETpHSL s.ru/p/geometria/10
OTHOCHUTCJIIBHO TOYKH, -

MPSMOM, MIIOCKOCTH. klass/parallelepiped
DneMeHTbl CUMMETpPUU B -prizma-piramida-
nupamuIax, obemy-
napajuiesieune/1ax, mnogogrannikov-
MPaBUIILHBIX 11037/opredelenie-
MHOTOTPaHHHKAX i-svoistva-
pravilnykh-
mnogogrannikov-
12127/re-f71e1524-
15b1-4b53-aal5-
f43d3e379fd1
https://www.yaklas
Beraucnenne s.ru/p/geometria/10

52 AIIEMEHTOB ]

MHOTOTPAHIHIKOB: klass/parallelepiped

péopa, -prizma-piramida-

AuaroHaiu, yribl Obem _
mnogogrannikov-
11037/opredelenie-
I-svoistva-
pravilnykh-
mnogogrannikov-
12127/re-f71e1524-
15b1-4pb53-aal5-
f43d3e379fd1

53 [Tnomans 60koBOM

MOBEPXHOCTU U
IMOBEPXHOCTU U MOJTHON
[TIOBEPXHOCTHU NPSIMOU
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MPU3MBI, TUIOIA/b
OCHOBaHUH

54

[Tnomans 60xoBOIM
MOBEPXHOCTHU U
MMOBEPXHOCTH
MIPAaBUJIHLHOM MUPAMHU/IBI,
TeopeMa O TUIOIIAH
OOKOBOI TTOBEPXHOCTH
YCEUEHHOU

T PAMH/TBI

55

KontponbHas pabota
10 TeMe
"MHororpadHuku"

56

TToustue 00 00BEME

57

O0BEM TUpaMuIBI

0,25

58

O0BEM TUPaMUIBI

59

O06BEM TUPaMuIBI

60

O0BEM nupamMuIsl

61

O06BbEM TPU3MBI

0,25

62

O06BEM TPU3MBI

63

O06BEM TPU3MBI

64

KonTponbnas pabota
o TeMe "O0BEMBI
MHOTOTPaHHUKOB"

R RrRrRRPRRR R

65

[ToBTOpEeHue, 060061IEHNE
cucTeMaTh3anys 3HaHUM.
[Toctpoenue ceueHuii B
MHOT'OI'paHHHKE

66

67

UrtoroBas KOHTpoOJIbHAS
paborta

68

[ToBTrOpenue, 0600ICHNE
CHCTeMaTH3alus 3HaHUH.
Beruncienue yrios:
MEXKIY
CKpCIIMBAOIIUMHUCA
NPSMBIMH, MEXKTY
IIPSIMOM U TUIOCKOCTBIO,
JBYTPaHHBIX YTIIOB,
YIJIOB MEXTY
TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

10

11 KUIIACC

KoanuecTBo 4acoB

DJIeKTPOHHBI




Ne
n/n

Tema ypoka

Bcero

KonTpoas
Hble
padoThI

IMpakTnuec
KHe
padoThI

JlaTa
HU3yYeH
usi

e uudponbie
oOpa3oBareJ
bHbIE

pecypchbl

Cdepa u map: 1ieHTp,
panuyc, 1uameTp; IIomaab
MTOBEPXHOCTHU Chephl

B3aunMHoe pacrosioxeHue
cepsl U MIOCKOCTH;
KacaTelbHasl IJIOCKOCTh K
chepe; wiomaab chepsl

N3obpakenue chepsl,
apa Ha II0CKOCTH.
Ceuenus mapa

Huwmaapuyeckas
MMOBEPXHOCTb, 00pa3yroIne
HWIAHAPUYECKON
IMOBEPXHOCTH, OCh
HWIAHAPUYECKON
IMOBEPXHOCTH

HunuHap: ocHOBaHUS U
OOKOBast MIOBEPXHOCTb,
o0pa3yrolas 1 och;
o b O0KOBOW U
MOJIHOM TOBEPXHOCTHU

N300pakeHne NuIMHIpa HA
IUIOCKOCTH. Pa3BépTka
nuivHapa. Ceuenus
LMIMHAPA (TUIOCKOCTHIO,
MapayieIbHON UIn
MEPIEHIUKYISIPHONW OCH
IAJIAH]IPA)

Konnueckas noBEpXHOCTb,
o0pa3ymolire KOHUIeCKOn
MMOBEPXHOCTH, OCh M BEPILIMHA
KOHHUYECKON MOBEPXHOCTH

Konyc: ocHOBaHUE U BepIINHA,
o0pa3ymolas 1 och; MIO0aab
OOKOBOI1 U MOJHOMN
MOBEPXHOCTH

VY ceu€HHBIN KOHYC:
oOpasyromue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

10

N306paxeHne koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHUs KOHyca
(MIII0CKOCTHI0, apaIeIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MPOXOISAIIEH

gepe3 BepIINHY)

11

KoMmOunanus ten
BpAaIlICHUS U
MHOT'OTPaHHUKOB

12

MHoOrorpasHHuk, OnMuCaHHbIN
0KO0JI0 cepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WM B TEJIO BpAIllCHUS




13

IMoustue 06 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

14

O0BéM ITUIHHIIPA, KOHYCA

15

O0BEM 11apa ¥ mIomaib
chepsl

16

ITomoOusbIe Tena B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
IJIOIIAIMU [TIOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TET

17

KonrponsHas pabora no
temaM "Tena BpamieHus" u
"O0BeMbI TET"

18

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

19

CrnoskeHne 1 BEIYUTAaHHUE
BCKTOPOB

20

YMHOXEHUE BCKTOpA HAa YHUCJIO

21

Pasnosxenne BekTopa 1o TpéM
HCKOMILIaHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena

22

Pemenune 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JEUCTBHN C BEKTOPAMH

23

IIpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOPJAHMHATAX

24

YTroa MexXay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

25

Brruncienue YTJIOB MCKAY
MMpsAMBIMHA U TNIOCKOCTAMU

26

KoopannatHo-BEKTOPHBIN
METOJ NPU PEIICHUHN
reoOMEeTPUYECKHUX 3aJ1au

27

KonrtponbHas pabora no Teme
"BekTopsl 1 KOOPIMHATHI B
npocTtpaHcTae"

28

[ToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HAHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEeMbI Kypca TIIaHUMETPUH

29

[ToBTOpenue, 0600mEeHNe U
cHCTEMaTH3aInsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca MJIaHUMETPUn

30

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
3aa4u IIaHUMETPHUH U
METO/bl UX PELICHUS

31

[ToBTOpenue, 0600IIeHNE U
CUCTEMAaTU3ALMs 3HAHUH.
3aza4yu MIIaHUMETPUU U
METObI UX PEIICHUS




[ToBTOpeHmE, 0600IIEHNE U
cHCTEeMaTH3alus 3HAHUH.
32 o 1
CHOBHBIE (DUTYPHI, (PAKTHI,
TEOpPEMBI Kypca
CTEPEOMETPHUH
33 HToroBast KOHTpOJIbHAS 1 1
pabota
[ToBTOpeHmE, 0600IIEeHNE 1
34 cucTeMaTu3auus 3HaHUI 1
OBUIEE KOJIMYECTBO YACOB
I10 TIPOTPAMME 3 3 0
4

OIMUCAHUE YYEBHO-METOANYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA

Opranuzanus yueOHOTo mpolecca peanoaraeT Hauuue MUHUMaJIbHOro Habopa yueOHOoro
000pyIOBaHUs, KaK JJIsl IEMOHCTPAIIMOHHBIX LIeJed B Kiacce, TaKk M JJIsl MHIUBHIYaIbHOTO
UCNOJb30BaHUA. MUHMMaNbHBII HA00Op JAEMOHCTPALMOHHOIO Yy4yeOHOro 00OpyIOBaHUs
BKJIKOYAET: - JIEMOHCTPAalUMOHHBIE ILIAKATHI, COJEpIKAIIME OCHOBHBIE MAaTEMaTUYECKHE
(opMyIIbl, COOTHOIIEHUS, 3aKOHBI, TAOIUIBI METPUYECKUX MEp, MOJIENIN MPOCTPAHCTBEHHBIX
¢buryp; - KiIaccHble JHMHEWKH, YTOJBHUKH, TPAHCHOPTHUDP, LHUPKYIb; - MYIbTUMEIUWHBINA
IIPOEKTOP, KOMIIBIOTEP. - pa3pabOTaHHBIE MPE3EHTALMH 110 OTJCIBHBIM TEMaM. - KapTOUKH,
pa31aTo4YHbIA MaTepual.
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1. Hacronbhas knmra yuurtens marematuku. M.: OOO «MsparensctBo ACT»: 00O
«3narensctBo AcTpensy, 2014.

2. COOpHMK HOPMATHBHBIX JOKYMEHTOB. Marematuka. @eaepalbHblii KOMIIOHEHT
rocygapcTBeHHOro cranaapra. OenepanbHbiii 0azucHsiil maH. Cocrasutenu: 3.J1./[Hemnpos,
A.T'.Apkanses, - M.: JIpocda, 2004.

3. Co6opuuk "Ilporpammbl s 0OIIE0Opa30BATENbHBIX IIKOJ, TMMHA3UH, JIHIEEB:
Matemaruka. 5-11 xn.”/ Cocr. I'M.Ky3nenosa, H.I'. Mungiok. — 3-e u3n., crepeotun.- M.
Hpoda, 4-e uzn. — 2014 r.

5. Teomerpus, 10-11: Yue6. mus obmeobpasosar. yupexnenuii/ JI.C. Aranacsn, B.®.
byry3os, C.b. Kagomiies u nip. — M.: [Ipocsemienue, 2014.

6. Teomerpus, 7 — 9: Yueb. mna obmeobpaszosar. yupexnaenuii/ JI.C. Atamacan, B.®D.
byry3os, C.b. Kagomies u ap. — M.: Ilpocsemenue, 2014.

7. 3uB. B.I'. Jlunaktuueckue MaTepuaibl o reomerpun s 10 knacca. — M. IIpocsenienue,
2014.

8. I'maskos 10.A., IOquna WM., Byrysos B.®. PaGouas TeTpamb mo reomerpun ais 10
knacca. — M.: [Ipocsenienune, 2014.

9. 3uB B.I'., Meiinep B.M., baxanckuii A.Il. 3agaun no reomerpuu s 7 — 11
kiaccoB. — M.: [Ipocsemenue, 2014.

10. Caaxan C.M., Byrysos B.®. U3yuenue reomerpuu B 10 — 11 knaccax: MeToaudeckue
pekoMeHanuu K yueonunky. Kaura ms yaurens. — M.: [Ipocsemenue, 2014.




11. Kucenes A.Il. Dnementapras reomerpus. — M.: Ilpocsemenue, 1980.I1oypounsie
paspabotku o reomerpun 10 kmacc (muddepenumpoBannbiii moaxon) — OO0 «BAKOy,
2014.

HNuTepHeT-pecypenl

1. www. edu - "Poccutiickoe obpazoBanue" denepanbHbIA
noprai. http://www.school.edu.ru/

2. www.school.edu - "Poccuiickuii 0011eo0pa3zoBarebHbIi moprain'.

3. www.school-collection.edu.ru/ Enunas KOJIJICKIIHS U POBBIX
00pa3oBaTEeNbHBIX PECYPCOB

4. JlokymeHTalus, pabouyue MaTepHuabl Il YUUTEs MaTeMaTHK WWW.it- n.ru "' Cetb
TBOPYECKHUX yuHuTeJiei'

5. Hudpossie o0pa3oBaTe/ibHbIE pecypesl u3  EamHoii  KoJuleKnMu
IIOP http://school-collection.edu.ru/

6. OtkperThiii 6ank EI'D 2015 r: http://mathege.ru/or/ege/
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