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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOIO U TI03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BuTUsa oOy4aronuxcsi, GopMupoBaHUs (DPYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATBHOIO M HUIACATBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPAaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOJB3YIOTCS MPU PEMIEHUM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLHUAJIbHOTO ObITHS, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(EecCHOHATBHO BAXKHBIX KayeCTB, IMOATOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.
Ilenp ocBoeHus mHporpaMMbl ydueOHOro kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUHM M  JIEHCTBUM, creuu(UUHBIX
Ir€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJaroumXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBbHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero odpazoBaHus. Takum oOpa3zoM, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHM NMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHUIO O0JIee TIyOoKo, eclu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npohecCuOHANBHOM NesSTENbHOCTH.
JlocTmKeHre LelMM OCBOCHHS MpPOrpaMMbl 00ECTIEYMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTteTHRIMM 3aJadaMd  OCBOEHHUSI  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBisitoTCs:
e (opMupOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU
KYJIBTYpPbI 1 OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha uYepTeX ax, MOJENISIX MU B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;
e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyX JeHHs B XOJ€ PELICHUS CTEPEOMETPUUYECKHX 3alad U 3a7ad C
MPAKTHUECKUM COJIEPKAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHMUS];



o (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHHUS TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIETH, NPHUMEHSATh OCBOEHHBI TI'€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HAYaJI€ €r0 U3yYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEACNEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4YaIUXCs B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CUET PELICHMS 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copep:karelbHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEIbHbBIM JIMHUSAM, HO U 110 rofaM 00y4eHHUs
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOUIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISIIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reoMetpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MAapaAIIIENbHBIE INIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HA TJIOCKOCTH: TETPAdp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeIbHbICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiejienune]; U ero cpoucrtea. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE NMUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THUPAMUIA; NPABWIbHAA TPEYTOJbHASA NUPAMHUAA W MPABUIIBHBIN
teTpa’dap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPaMUIaX, TapajlieNenuIeaax, NpaBUuiIbHbIX
MHOTOIPaHHUKAX.



Brruucienne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpeMa O
riommaau yceu€éHHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

Humuaapuueckas MTOBEPXHOCT, oOpasytomue UUJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: OCHOBaHUWE U BEpIlIMHA, 00pa3yrolas
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 Heé. O0BEM UUIMHIpAa,
KoHyca. O0BEM 11apa u mIomaab chephl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PeimieHwe 3anay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM Pa3IMuYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTB); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO H  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU >XWU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa JKOJOTHYECKHUX  IMPOOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTypOH KakK CpEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yHOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcarvnvie  nozmasamenvuvle  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYXCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpENCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHUpoBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,



e JieJaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CcHOCOO pemeHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, HPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOECHHOCTEH MAaTeMaTH4eCKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJAEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a]1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  UCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOopMaIuu o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBIE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC Ha TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO TMO3UILIUN; B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH POPMAT BBHICTYTIICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» U WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBAThH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnste oeticmaus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUs
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELIEHUN 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTATOB JESATEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAsi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 33]aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOro yria; JMUHEWHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
MPSIMOYTOJIBHBIN Tapaliesienune, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajUIeIeIUNIeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOI'PAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TNPUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISATH COOTHOLIECHHS MEX Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSIMHU: CHMMETPUS B TIIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUUIECKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTH TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIHPOBAHHONH TIPOOIEMBI, MOJEIHPOBATH peaTbHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUYHH.

11 KUIACC

OnepupoBaTh MOHITHAMHU: HWIMHIPUYECKAs TOBEPXHOCTh, 00pa3yroIIHe
UJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUSI.

BBIYUCISITE COOTHOMICHHS] MEXKIY IUIOMAIIMU MMOBEPXHOCTEH U 00BEMaMuU
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATh HHMOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[TpuMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMH, CKAIIPHOE NIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCcKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpruecKe (HaKkThl JIs1 PEIICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIAaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiline reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaus Ha J0Ka3aTe€IbCTBO MAaTEeMaTHYECKUX OTHOIIEHUWA U
HaX0XJI€HWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSTh H3YyUYECHHbIE TMOHATHS B MPOLECCE IMOUCKA pEelIeHUs
MaTeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenmne B crepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInympHOCTL MPSIMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM uu(poBbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tena BpaieHus 12
2 OO6BbEMBI TEN 5
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 0000IIECHNE, 7 1
cUcTeMaTU3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUU:
TOYKA, IIpsMasi, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PUCYHKAaX: N300paKeHHsI MJI0OCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka

[TonsiTHst: mepeceKarouecs MmIoCKOCTH,
NepeceKaroImecs npsmasi ¥ IIO0CKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IlonsTns: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npAamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha
PUCYHKAX, Ha IPOCKIIMOHHBIX YECPTEIKAX

HauanbsHbie cBenieHus o kyoe u
nupaMujie, uX pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB
HauanpHbie cBeneHus o kyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB




[TonsiTre 06 akCHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

MMOCTPOCHUHU CTCPEOMECTPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUHN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

11

12

13

14

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpECEeKarOIInecs,
HapajielIbHbIe U CKPEIINBAIOLINECs
HpsIMBIE

[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE: TapaJlIebHbIE TPSMBbIC
B IIPOCTPAHCTBE; NApAIIETBHOCTD TPEX
TPSIMBIX

[TapajeabHOCTB MPSAMBIX U IUIOCKOCTEH
B IIpocTpaHcTBe: [lapannensHoCT
PSIMOM M TUNIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15
16

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17

[TapayieabHOCTB TUIOCKOCTEN:
napaesbHble INIOCKOCTH




18

CBolicTBa napauiesIbHbIX INIOCKOCTEH

[Ipocreiinne npocTpaHCTBEHHbIE

19 (buUryphl Ha INIOCKOCTHU: TETPASIP, KYO,
napajuleJeunes

20 [TocTpoenune ceueHwmii

21 [TocTpoenue ceueHuit
KonTtponsnas padora no Teme "[Ipsimbie

22 Y TJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEHR"
[lepnieHIUKYIAPHOCTH NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH IPSMOM
U TUIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU
IJIOCKOCTH

29 Teopema o0 psIMO¥ MTEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 IUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH

[IepnieHauKymsp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUNIOCKOCTH

34

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH

35

36

VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yrIjia

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPaHHOI'O yIJla

38

39

40

IleprieHAMKYASAPHOCTD IIOCKOCTEM:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepnesquKyIApHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

[lepneHIMKYISIPHOCTD MJIOCKOCTEN:

MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

41

Teopema o TpEX MepHeHANKYIIAPax




42
43

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nepHEeHAUKYIAPaAx

44

45

46

47

KonrtponbHas pabora no remam
"TleprnieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" 1 "Vl Mexay NpsAMbIMU
U TUIOCKOCTSIMH"

ITousrue MHOI'OrpaHHHUKa, OCHOBHBEIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOT'PAaHHHKH, pa3BépTKa
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yrojbHas Npyu3Ma, TpaHu U
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAKJIOHHAs IMPU3MBI; OOKOBas M MOJIHAS
IMOBEPXHOCTH MMPHU3MbI

[Tapannenenunesn, NpsMOYTOIbHBIN
napajuleeuIes] U ero CBOMcTBa

48

[Inpamuia: N-yrospHasi TMpaMuIa, TPAHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHAS [IOBEPXHOCTh IIMPAMHU/IBI;
IIpaBUJIbHASA U YCEUEHHAS TUPAMKUIA

49

[IpaBusnbHBIE MHOTOTPAHHUKH: TIOHSATHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
MpaBWJIbHAS MTPU3Ma U NPaBUIIbHAS
NUPaMKJIa; IPABUIIbHAS TPEYToJIbHAs
nUpamMua ¥ NpaBUWIBLHBINA TETpasp; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.




CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIbHO TOYKH, MPSIMOM,

o1 IUIOCKOCTH. DJIEMEHTBI CUMMETPUN B 1
nupaMuIax, napauiesienumnes1ax,
NPaBUIBHBIX MHOTOIPAaHHUKAX
Beruucnenue neMeHTOB
52 MHOTOTPAaHHHUKOB: p&0pa, TUaroHa, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUIOIAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPaBUIIbHONW MUPAMU/IBI, 1
TeopeMa o IUIoIAA1 OOKOBOM
MIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI
55 KonTponbHas pabora no teme 1
"MHororpaHHuku"
56 ITonsiTre 06 00BEME 1
57 O0BbEM TUpaMuIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMuIbI 1
61 O0BEM npU3MBbI 1
62 O0BEM pU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponbhas padota no reme "OObEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpEeHME, 0000IIEHNE
65 cucreMarusanus 3HaHuil. [loctpoenue
CE€YCHUN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
cHCTeMaTu3alus 3HaHui. Berancienne
66 PacCTOSAHUIN: MEXIY JBYMSI TOUKAMH, OT
TOYKH J0 NIPSIMOM, OT TOYKH 10
MJIOCKOCTH, MEXK/TY CKPEIIMBAIOIUMUCS

MMPpAMBIMHA

67 HroroBast KoHTpoOIbHAs paboTa

[ToBTopenue, 0600mIEHNE
cucTeMaru3alys 3HaHu. Berancienne
68 YTJIOB: MEXKIY CKPEIUBAIOLIUMUCS
HPSIMBIMH, MEXY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUHA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOIA/b TOBEPXHOCTH CEpBbI

B3aumMHoe pacrionioxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘-IeCKaﬂ IMOBCPXHOCTD,
o0pa3yrolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0paxkenue muianHaApa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMIMHIPA (TI0CKOCTHIO, MapaieIbHON
WJIH TIePICHAUKYISIPHON OCH
UIHH]IPA)

Konnueckas noBEpXHOCTB,
oOpa3zyromye KOHHIeCKOU




ITOBEPXHOCTH, OCh Y BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIIMHA,

oOpasyromas 1 0Ch; IO OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yrome u
BBICOTA; OCHOBAHHUA K OOKOBas
MTOBEPXHOCTh

10

N300pakeHne KOHyca Ha TIOCKOCTH.
PazBépTka konyca. CeueHust KOHyca
(TUIOCKOCTHIO, MapallIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
MIPOXO/ISIICH Yepe3 BEPIIHHY)

11

12

13

KomOunanwst ten BpameHus u
MHOTI'OTPaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPAHHUK WJIH B TEJIO BpaIlCHUS

ITonsatue 00 00BéMme. OCHOBHBIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM UIMHApa, KOHYyCa

O06BEéM mapa u rwiomaas cheps

16

[Tono6HbIe Tena B MpOCTPAHCTBE.
CooTHOIICHUST MEXIY TUTOMIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten

17

KonTponbnas pabora no temam "Tena
BpaieHus" u "O6bemsl Ten"




BGKTOP Ha IIJIOCKOCTHU U B

18
MIPOCTPAHCTBE

19 Crno)keHue ¥ BBIYUTAHHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiesienuneaa
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMH
[IpsiMmoyronbHas cucTeMa KOOPHHAT B

23 npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 VYron mexay BekTopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

25 Beruuciienue yrioB Mex 1y OpSMbIMUA U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU
peIIeHIH TEOMETPHUYECKUX 33124
KonrtponbHas pabora no Teme

27 "BexTophl 1 KOOpAMHATHI B
pocTpaHcTBe"
[ToBTOpeHuEe, 06001IeHNE 1

)8 cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

29 [ToBTOpeHue, 06001IeHNE 1

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC




¢burypsl, GakTbl, TCOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHME, 0000IIEHNE U

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1

31 cucTeMaTu3alus 3HaHWK. 3agaun 1
IUIAHUMETPUHU M METOJIBI MX PEIICHHUS
[ToBTOpenue, 0000MICHNE 1

39 cucremaTu3anus 3Hanui. OCHOBHEIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 [ToBTOpEeHME, 0000IIEHNE 1 1
CHUCTEMAaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




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

» MaTtemaTrka: anrebpa u Hadaia MaTeMaTHUECKOTO aHAIIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Meroauyeckne peKOMEH AN
k yueOHuky JI. C. AtanacsiHa,

B. ®@. byry3osa, C. b. Kagomuesa u np

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
ysclid=In4rlmaee7718529795

2. https://resh.edu.ru/subject/17/10/?ysclid=In4r1h3zih73882549

3. https://Ibz.ru/metodist/authors/matematika/3/ep-4-umk10-

11uufgos.php?ysclid=In4rloxxi3109173133
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