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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAIbHOIO0 M HICANIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHMs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3oM, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O TIEOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPY)KAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHYECKUM COJIEpPIKaHUEM,;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus NIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpEAEIIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX O0pa30B M 3aja4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMblEe B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapajliebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

11 KJIACC

MHoOrorpaHHuKH

[ToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, rpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKHU: TOHSATHE MPABWILHOIO MHOTOTPAHHUKA; MPaBUJIbHAS MPU3MA U
MpaBUIbHAS THUPAMUIA; NPaBWIbHAs TPEYroJbHAsA NUPaAMHUAA W IPABUIIbHBIN
teTpa’dap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U IUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenurneaax, NpaBuiIbHbIX
MHOTOIPaHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MNUPaMUIbI, Teopema o
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tono6nuple Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

12 KJIACC

Tena Bpamenust

HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHAPUYIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
1 OCb; TIJIOIA I OOKOBOM U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxenue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIMpaHHMK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAST B MHOTOTPAHHUK, WK TEJIO BPAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mMHAPA (HapaJUIETBbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas pu3znueckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIHSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAOIICH CpeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOMHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MAeATEeIbHOCTH, JTaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue geicTBUs:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXKUBaTh Pa3U4He U CXOJCTBO TO3UIIMIA;, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 pellIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU T[O3HABaTEIbHOW pedJeKkcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IprMEHATh aKCHOMBI CTEPEOMETPUU M CICACTBUS U3 HUX IIPU PElICHUU
TrCOMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: MAPAUICIIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
U TUTOCKOCTEM.

KnaccudummpoBate B3aMHOE pPaCIOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JABYTPAHHBIM Yroj, TpPaHU ABYIPAHHOIO Yria,
pebpo NIBYTrpaHHOIO YIJia; JUHEWHBIA YTroJl IByTPAHHOIO YIJja; rpajycHas Mepa
JIBYTPaHHOTO yTJIa.

11 KJIACC

OnepupoBaTh NOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIHA
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAHMS  JUIS
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUsS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl IPU PELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHATUTUYECKUE METOAbl MpU PEUICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOJIAraoIIMX HECKOIBKO IIar0B PELIEHUS, €CIIM YCIOBHs IPUMEHEHHUS 3aaHbl
B SIBHOH (opmMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IOCTPOECHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

12 KJIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IOBEPXHOCTh, O0O0pa3yroliue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH]IP; KOHUYECKAasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHMIATM  TOBEPXHOCTEH Tel  BpallleHWUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy 1 OMTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.



BbIonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHUS TEJ BPAILICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, IPEICTAaBICHHYIO Ha 4epTexXax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1E€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsPHOE TMPOU3BEIACHUE, PpACKIAAbIBATh BEKTOp N0 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pEHICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATaAl0INX HECKOIBKO 1Iar0B PELIECHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 o0pa3laM UM alropuTMam, IpUMeHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOMTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh pPEaJbHBIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpossIe)
n/m NporpamMmbl Bcero Konrpoububie  IlpakTuveckue oﬁpa;)OBaTe.]Ibele
padoThbI padoTbI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh TPSAMBIX M IIOCKOCTEH
3 HepneHz[HISmepHOCTL IPSMBIX U 12 1
TUIOCKOCTEH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2
11 KIIACC
Ne HaunmeHnoBanue pasjaejioB 1 TeM KosnuecTBo yacos
n/n MporpaMmet Bcero Kontpoabubie  IpakTuueckue KOIM1€CTBO 1acoB
padoThI padoThI
1 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMH 10 1
2 MHororpanHuKu 11 1
3 OO6bEMBI MHOTOIPaHHUKOB 9 1
4 IToBTOpEHUe: ceueHusi, pacCTOSIHUS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4 0




12 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mn (uu¢posbie)
NMPOrpamMMbl Bcero KonTposbHbie IIpakTH4eckune
oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Tena BpaieHus 12
OO0BEMBI TET 5
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001meHNE, 7 1
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBua
M300paKeHUS Ha PUCYHKAX: N300pakKeHUS
IJIOCKOCTEH, MapajieNbHbIX MPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

Ilonstus: nepeCeKaromuecs MmiIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoaunuecTBO 4acoB

Bcero KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTus: MEPECCKArOIMMUECH IIIOCKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yepTexax

HauanbHbl€e CBeIeHUS O KY6C U nupaMuac, ux
pa3BépTKI/I n MOACIHN. CeueHns MHOTOT PaHHHUKOB

HauanpHbie cBeeHus 0 KyOe ¥ MTUpaMuje, ux
pa3BépTKU U Moaenu. CedeHnsi MHOTOTPAaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHU
CTEPEOMETPUUN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX




[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CIIEZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
B3auMHoe pacnosioxkeHue npsMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOIUECs, TapaJlJICIbHbIE
U CKPEILMBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaljiesibHbIE IPsSMBbIE B
IIPOCTPAHCTBE; NapAIJICIbHOCTh TPEX MPAMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHcTe: [lapaniensHocTs npsMol U
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU

15 VYros Mexy NpsSMBIMU B IPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

17 [TapannenbHOCTh TIIOCKOCTEN: MapaiesibHbIe
IUIOCKOCTH

18 CBoiicTBa mapanienbHbIX MJI0CKOCTEN

19 [Ipocreiimme mpocTpaHCTBEHHbIE PUTYPHI HA
IUIOCKOCTH: TETPAdp, KyO, napasuiesenumnes

20 Iloctpoenue ceuennii

21 [Toctpoenue ceuennii
KonrponsHas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHoCTh

MPSAMBIX U IUIOCKOCTEN"




IlepneHUKYISAPHOCTD NPSMOM U IVIOCKOCTH:

23 MepPIEHIUKYISIPHBIC TIPSIMBIE B TIPOCTPAHCTBE 1

24 [IpsiMble mapauIeTbHbIC U TEPIICHINKYIISIPHBIC K 1
IIOCKOCTH

o5 [IpsiMble mapasienbHbIC U IEPIECHIUKYISIPHBIC K 1
IUIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U 1
IUIOCKOCTH

27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH

08 Teopema o npsMoil meprneHAUKYIIPHON 1
IUIOCKOCTH

29 Teopema o0 npsAMON NepHIEHIUKYISIPHON 1
IJIOCKOCTH

30 Teopema o0 npsAMON NepIEH UK YISIPHON 1
IJIOCKOCTH
[lepnieHIUKYNSIp M HAKIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOU J10 1
IIOCKOCTH
[TeprieHIUKYIISIp M HAKIIOHHBIC: PACCTOSTHUE OT

32 TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPAMOU J10 1
IIOCKOCTH

33 Kontponbras paboTa mo teme
"[lepneHAUKYAIPHOCT NPSAMBIX U IUIOCKOCTEM»
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSHUE OT

34 TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPAMOU J10 1
IUIOCKOCTH

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




11 KIIACC

Ne KosnnuecTBo 4acoB DneKTponHbIe
w/n Tema ypoka HMara uudposeie
Konrponsubie  I[pakTuueckue u3ydeHusi oOpasoBaTebHbIC
Beero padoThI padoThI pecypeel
1 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IMPSAMON U 1
IJIOCKOCTBIO
5 JIByTpaHHBIN yTroJl, JMHEHHBIN Yrojl AByTPaHHOTO 1
yria
3 JIByrpaHHBIN yIroJl, JMHEHHBIN Yrojl ABYTPaHHOTO 1
yria
4 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MPU3HAK 1
MEPIEHIUKYIISIPHOCTU ABYX IJIOCKOCTEMN
5 [TeprieHAMKYASAPHOCTD IUIOCKOCTEM: MPU3HAK 1
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN
5 IlepnieH IUKYIAPHOCTD MJIOCKOCTEM: IPU3HAK 1
MEPIEHIUKYIISIPHOCTH ABYX IIJIOCKOCTEMN
Teopema o TpEX neprneHANKYIIpax
TeopeMa 0 TpEX nepHeHAUKYIIApax 1
Teopema o TpEX neprneHANKYIIpax
KonrponbHas pabora no remam
10 "[leprieHIUKYISAPHOCTD NMPSAMBIX U IUNIOCKOCTEN" U 1 1

"VYrael MexIy NpsIMBIMU U TUNIOCKOCTSIMU"




11

IlonsTue MHOTI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI
MHOI'OrpaHHHUKa, BBIITYKJIBIC 1 HCBBIITYKJIIbIC
MHOI'OI'paHHUKH; pa3BépTKa MHOTI'OI'paHHHUKa

12

[Ipu3ma: n-yronpHas npu3Ma; rpaHd U OCHOBAHUS
MIPU3MBI; TIPsIMast ¥ HAKJIOHHAsI IPU3MBI; OOKOBast
U IIOJIHASI IOBEPXHOCTh IIPU3MBI

13

14

15

16

[Napannenenunen, mpsIMOYTOJIbHBII
napajulesienue U ero CBolcTBa
[Mupamuna: N-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MHUPaMUbl; OOKOBas U MOTHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceu€HHas mupaMua

[IpaBuiIbHBIE MHOIOIPAHHUKH: [TOHATHE
MPaBUIILHOTO MHOTOTPAHHHUKA; ITPAaBUIIbHAS
npU3Ma U TpaBUIbHAS MHPAMUJIA; TPABUIbHASL
TpeyroibHas MUPaMUIa U MPABUILHBIN TETpadap;
KyO

[pencraBneHne o MPaBUIBHBIX MHOTOIPAHHUKAX:
OKTa’Ip, TOJEKAdIp U HKOCAIP.

17

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MTPSMOM, MIIOCKOCTH.
DIeMEeHThl CUMMETPHUH B TUPAMHUAAX,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

18

19

Brruucnenue 1eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JMArOHAJIH, YIJIbl

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
IIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIAb




OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOU MPU3MBbI

[Tnoujanb 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH

20 IIpaBWIbHOM NUpaMUAbl, TEOPEMA O IJIOLIAAU 1
OOKOBOI TOBEPXHOCTH YCCUEHHON MHPAMHU/IBI

21 Kontposbnas padota mo teme "MHOrorpaHHUKH" 1

22 [Tonstue 06 06bEMeE 1

23 O0BEM TUpaMuIBI 1

24 OO0BEM TUPAMHUTBI 1

25 O06BEM TUpaMuIBI 1

26 O06BEM TUpaMuIBI 1

27 O0BEM pU3MBI 1

28 O0BEM npu3MBbI 1

29 O0BEM pU3MBI 1

30 KonrtponbHas padota no reme "O6bEMBI 1
MHOT'OTPaHHUKOB"

31 [ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS 1
3HaHui. [locTpoeHune ceueHnii B MHOTOrpaHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3 AU

39 3HaHUU. BeuncieHne pacCTOSIHUM: MEXAY ABYMS 1
TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT TOYKH 10
TUTOCKOCTH, MEX/Ty CKPEIINBAIOIIMHUCS TIPSIMBIMA

33 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITUS

34 3HAHWUW. BpIUnciIeHNe yIioB: MEXIY 1

CKPELIUBAIOIIMMUCS IPSIMBIMH, MEXKIY NIPSIMOU U




IIJIOCKOCTBIO, JBYTPAHHBIX YIJIOB, YIJIOB MEXKIY

IUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0
11 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara
w/n Tema ypoka Beero Kontpoabubie  IIpakTuueckue H3yIeHns uudposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 Cdepa u map: neHTp, paauyc, 1uamerTp; IIoua b 1
MTOBEPXHOCTHU Cepsl
) B3aumMHoe pacnosioxkenue cepsl U MI0CKOCTH;
KacaresnbHasl INIOCKOCTh K cepe; MIomaas chepbl
3 N306pakenue cgepsl, 1apa Ha MIOCKOCTH. 1
Ceuenus mapa
Hunuaapuyeckas moBEpXHOCTb, 00pa3yrolne
4 WIMHAPUIECKON MTOBEPXHOCTH, OCh 1
LHWINHAPUYECKON MOBEPXHOCTH
Hunmuuap: ocHOBaHUS U OOKOBAsi MOBEPXHOCTb,
5 oOpa3yromas U OCh; TJIOMAs> OOKOBOW M MOTHOU 1
MTOBEPXHOCTH
N300parkeHre HUINHAPA Ha TNIOCKOCTH.
5 Pa3pépTka nnnmunapa. CeueHus LMIMHIPA 1

(TUTOCKOCTHIO, TAPATIIICIIBHON WUITH
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)




Konnueckasi moBepxHOCTh, 00pa3yromime

7 KOHUYECKOW MOBEPXHOCTH, OCh U BEpILIHHA
KOHUYECKOW MOBEPXHOCTHU

8 Konyc: ocHOBaHue 1 BepmnHa, 00pa3yromas u
0Ch; TUIOIIAAb OOKOBOI U IMOJHOM MOBEPXHOCTH

9 Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA;
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N3o06paxeHnune koHyca Ha miockocTH. Pa3BépTka

10 konyca. CeueHus KoHyca (IIJIOCKOCTHIO,
napajuieIbHOM OCHOBAHHIO, U TIIOCKOCTBIO,
MIPOXOIAIICH Yepe3 BEpIINHY)

11 KomOuHnanwst Ten BpameHuss 1 MHOTOTPAaHHUKOB
MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPaHHUK UJIU B TEJIO
BpAaIICHUS

13 ITonsarue 06 06béme. OCHOBHBIE CBOHCTBA
00BEMOB Tel

14 O06bEM uIMHApa, KOHYyCa

15 O06BEM mapa u riomazas chepbt
[TonoOHebIe Tena B mpocTpancTBe. COOTHOIICHUS

16 MEX 1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu
MOTO0HBIX TEJ

17 Kontponbnas padota mo temam "Tena Bparenus"
u "O6bemsl Ten"

18 BexTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTAHNAE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pa3noxxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
Bektopam. [IpaBuiio napannenenunena

22

23

24

Pemenune 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU
[IpsimoyronbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
IIpocreimue 3a1auu B KOOpAXHATaX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

27

Beruucnenue yrios Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METO/] TP peILIEHUH
reOMEeTPHUECKUX 3a]a4

Kontponbnas padota o teme "Bektopsl u
KOOpJAWHATHI B IPOCTpaHCTBE"

28

29

30

31

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHUU. OCHOBHBIE PUTYPBI, PAKThl, TEOPEMBI
Kypca IJIaHUMETPUU

IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
3HaHUN. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI
Kypca IIaHUMETPUHI

[ToBTOpEeHMEe, 06001IEHNE U CHUCTEMATH3AIUS
3HaHUU. 3a]]a41 TIAHUMETPUU H METOJIBI X
peuieHus

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS

3HaHUH. 3aa4M MIAHUMETPUU U METOJbI UX
peleHus




[ToBTOpenue, 0000IIEHNE U CHCTEMATH3AIHSA

32 3HaHuil. OCHOBHBIC (PUTYPBI, (AKTHI, TECOPEMBI 1
Kypca CTepeoOMETPHH
33 HToroBast KOHTpOJIbHAs paboTa 1
34 HOBTOPCHI/IC, 0000IIeHNE U CHCTEMaTH3AIIHS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. ['eomerpus. 10-11 xmaccsl. JI.C. AtanacsH, B.®. byty30B u ap.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



