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IosicHuTEeALHASA 3aIIMCKA

Pabouast mporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOT0O ypoBHS 1jist o0ydaromuxcs 10—
11-x xmaccoB MBOY «Bunoarosckas COLL» pazpaboTrana B COOTBETCTBHHU C TPEOOBAHUSAMHU:

e @enepaibHOrO 3akoHa oOT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanmu B Poccuiickoit
denepanuny;

e mpukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHUn QeneparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEBbHOTO CTaHJapTa cpeaHero oOmiero oOpa3oBaHus» (C
N3MEHEHUSMHU, BHECEHHBIMU IIpUKa30oM MuHnpocsenienus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsenienus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHun GenepaibHON
00pa30BaTeNbHON MPOTrPaMMBI CPETHETO 00IIIero 00pa3oBaHUsY;

e mpuka3za Munmnpocsemierus ot 22.03.2021 Ne 115 «O6 yrBepxnaenun [lopsiaka opranuzanuu
U OCYIIECTBJIEHUS 00pa30BaTENbHON JESATEIBHOCTH 110 OCHOBHBIM 00II€00pa30BaTeNbHBIM
nmporpaMmMaM — 00pa30BaTEIbHBIM MPOTPaMMaM HAYaJbHOTO OOIIEero, OCHOBHOTO OOIIEro u
cpeaHero o01mero 0opa3oBaHuUs»;

e CIT 2.4.3648-20 «CaHUTapHO-dMUAEMHOJIOTUYECKHE TpeOOBaHUS K  OpraHU3AIMAIM
BOCIIUTAHMUSI W OOYYEHHs, OTIAbIXa U O3JIOPOBJICHHS JCTCH M MOJIOJCKU», YTBEPIKIECHHBIX
MOCTAHOBJICHUEM TJIaBHOTO caHUTAapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHuueckue HOPMATUBBI M TpeOOBaHHS K OOECHEUCHHIO
0e30macHOCTH | (MJIN) OE3BPETHOCTH JJIs YeloBeKa (DaKTOpOB cpeabl OOMTaHUS», YTBEPKIACHHBIX
IIOCTAaHOBJIEHHEM IJIaBHOT'O CaHUTAapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIENIMH Pa3BUTHS MaTeMaTUYECKOTO oOpa30oBaHUs, YTBEPKIECHHOM pacropsKeHUEM
IIpaButensctBa o1 24.12.2013 Ne 2506-p;

e (enepanpHOIl paboyeit mporpaMmbl yaeOHOTO Kypca «I 'eoMeTpus», KOTOPBIi BXOJHUT B COCTaB
yuebHOoro npeamMeTa «MaremMaTuka.

PaGouass mporpamMma OpHUEHTHpPOBaHA Ha LEJEBbIE MPUOPUTETHI, CPOPMYIUPOBAHHBIE B
dbenepanpHOl pabodeld mporpaMMe BOCHHUTAaHHS W B pabodeil mporpamme Bocrnutanus MBOY
«Bunosatosckas COLL».

Pabouast mporpamma yueo6HOTO Kypca «I'eomerpus» 6a30BOT0O ypoBHs iist o0ydaromuxcs 10—
11-x kmaccoB pa3paborana Ha ocHoBe DenepalbHOrO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpEIHEro OoOIIero oOpa30BaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUH,
MPEIBABISEMBIX K MaTeMaTUYeCKOMY OOpPa30BaHHIO, W TPATUINN POCCUUCKOTO OOpa3OBaHMSL.
Peanmmzanmss  mporpammbl  o0ecriedyMBaeT — OBJAJIEHHE  KJIFOUEBBIMA  KOMIIETCHIUSMH,
COCTaBJAIIOIIMMH  OCHOBY [JIsI CaMOpPa3BUTUSA W HCHPCPBIBHOI'O 06pa3013aH1/1;1, OEJIIOCTHOCTH
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH 00YUaOIIHXCSI.

BaxxnocTe yueOHOTO Kypca TE€OMETpHM Ha YpOBHE CpemHero ooOmero oOpa3oBaHUs
OGyCHOBHCHa HpaKTHHGCKOﬁ SHAYUMOCTBIO MCTAIIPECAMCTHBIX W MNPCAMCTHBIX PC3YJIbTATOB
oOyueHHusi TEeOMETPUU B HAIPABJICHUU JIMYHOCTHOTO pPa3BUTHUS OOy4arommxcs, (pOpMUPOBaHUS
(GYHKIMOHATLHOH MaTeMaTHYeCKOW TPaMOTHOCTH, W3YYEHHUS JPYIHX YYEeOHBIX JUCIMILIHH.
Pa3Butne y oOyuaromuxcsi NpaBWIbHBIX MPEACTABIEHUH O CYIIHOCTH M IMPOUCXOXKICHUH
TE€OMETPUUYECKUX aOCTpaKIMii, COOTHOIICHHH PEAbHOTO W WACATBHOTO, XapaKTepe OTPaKeHUS
MaTeMaTUYECKON HAYKOU SIBJICHUMH U MPOLIECCOB PEATBHOIO0 MHUpPa, MECTE T€OMETPUU B CUCTEME
HAayK U POJIM MATEMATHYCCKOT'0 MOJCIUPOBAHNA B HAYYHOM IMO3HAHWU U B IIPAKTUKE CHOC06CTByeT
(GOpMHPOBAHHMIO HAYYHOTO MHUPOBO33PEHHUS YYalllUXCS, a TaKKe KadyecTB MBIIUICHHUS,
HCOGXOZ[I/IMBIX U aganTaiui B COBPEMCHHOM OGH.ICCTBG.

I'eomeTpus sBnsieTcss OOHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHEro OOIIero
o0Opa3oBaHMs, TaK Kak OOECIeYMBACT BO3MOXKHOCTh HM3yYeHHUS KaK JUCHUIUIMH €CTeCTBEHHO-
HAay4YHOU HaNpaBJI€HHOCTH, TaK U TYMAHUTAPHOM.



Jlormyeckoe MblluieHHEe, GopMUpyeMOe MPH U3YyYEHUH 00YJaroIIUMUCA MOHSITHUHHBIX OCHOB
F€OMETPUU U MOCTPOCHUH IEMOYKH JOTHYECKUX YTBEPKICHUU B XOJI€ PEIICHUS] T€OMETPUUYECKUX
3a/la4, YMEHHE BBIABUTAaTh U OIPOBEpPrarb THIIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCA MpU
pEIIeHNH 3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpHeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTIX
NesITeIbHOCTH 4enoBeka. OpHeHTalMs 4eloBeKa BO BPEMEHHU M IMPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHE €T0 COIMAIBHOTO OBITHS, OopMa OTpaKEHUSI OKPY)KAIOIIEro MHpa, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTMUBHOTO IpeoOpa3oBaHus AeicTBUTENbHOCTH. OniepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEeIUHSIET pa3Hble BUABI YI€OHOW M TPYIOBOH NEATEIBHOCTH, SIBISETCS OJHUM H3
poeCCUOHAFHO BaKHBIX KaueCTB, MOATOMY aKTyalbHa 33j1a4a (POPMUPOBAHUS y 00yUarOIIUXCS
NPOCTPAHCTBEHHOT'O MBIIUIEHUS] KaK Pa3HOBHUIHOCTH OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B TIOJIrOTOBKE K IPAKTUYECKOH JIESTETbHOCTH 110 MHOTUM HAIlPABICHHSIM.

Llenb ocBOEHUs MporpaMmsbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOoBHE OOyUCHHS —
o0meobpazoBaTelbHOE W OOMICKYJIBTYPHOE pa3BUTHE OOYYaIOIMIUXCSA Yepe3 O0OecTeueHHe
BO3MOYKHOCTH TPUOOPETEHUS] M HCIOJIb30BAHUS CHUCTEMAaTHYECKUX T€OMETPHUECKUX 3HAHMNA H
JEUCTBUH, CHEIM(PUUHBIX T€OMETPUH, BO3MOYKHOCTH YCIICITHOTO MPOJIODKEHUSI 00pa30BaHHs 110
CMEUUATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIATHBIM UCIIOIB30BaHUEM T€OMETPUH.

[Tporpamma no reomeTpun Ha 0a30BOM YpOBHE MpeIHA3HAYCHA JUTsi O0YUYAIOIIMXCS CPEeTHEH
MIKOJIbI, HC MHCIBITHIBABINIMNX 3HAYUTCIBbHBIX 3aTPYI[H€HHI>'I Ha YpPOBHC OCHOBHOI'O OGH.ICFO
oOpazoBanus. Takum oOpazoMm, oOydaroriuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOHMTH OOIIHE
MAaTCMAaTUUICCKHUEC YMCHUA, CBA3AHHBIC CO CHGL[H(l)HKOfI TCOMCTpHUHN U HGOGXO[[I/IMBIG JJIs1 )KU3HHU B
coBpeMeHHOM o0miecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETpHIO Oolee
FHyGOKO, €CIIN B HaﬂbHeﬁmeM BO3HUKHET HCO6XOI[I/IMOCTB B TCOMCTPUUCCKHUX 3HAHUAX B
podheCCHOHATLHON JIeATEIIEHOCTH.

JloCTHKEHHE LeNM OCBOEHMS IPOrpamMMbl OOECIEYMBAETCS PEIIEHHMEM COOTBETCTBYIOIUX
3agad. [IpuopureTHpIME 3aayamMu 0cBoeHHUs Kypca «I['eomerpun» Ha 6a3oBoM ypoBHe B 10—11-x
KJ1accax sBJISIOTCS:

e (opmMupoBaHUE TIPEACTABICHUS] O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYphl U OCO3HAHHUE €€
B3aHUMOCBS3HU C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHue NpeACTaBIECHUS O MHOTOTPAHHHMKAX W TeJlaX BPAIEHUS KaK O BaKHEHIIHMX
MATEMATHYCCKUX MOACIIAX, ITIO3BOJIAOIINX OIIMCHIBATh U I/ISY‘-IaTB pa3HBI€ SABJICHUA 0pr>1<a}0mer0
MUDa;

e (QopMHpOBaHHWE YMEHHs paclo3HaBaTh Ha YepTekaxX, MOJENAX MU B pPEATbHOM MHpE
MHOT'OI'paHHUKHU U TEJia BpallICHU A,

e OBJIAJACHUC MCTOdAaMHU peH_IeHI/I}I 3a1a4 Ha HOCTpOGHI/I}I Ha 1/1306pa>KeHme HpOCTpaHCTBCHHBIX
uryp;

° (bOpMHpOBaHI/Ie yMeHI/I}I OHGpI/IpOBaTB OCHOBHBIMHU ITOHATUAMHU O MHOFOI‘paHHI/IKaX " TeJiax
Bpall€HusA U UX OCHOBHBIMUA CBOﬁCTBaMH;

e OBJIAACHUC aJII‘OpI/ITMaMI/I peIJ_ICHI/IH OCHOBHBIX THIIOB 3ajady, (bOpMHpOBaHI/Ie YMCHI/IH
IMPOBOAWUTE HECIOXKHBIC OOKAa3aTCIbHBIC PACCYXICHHA B XO0A€ PEIICHHUA CTECPCOMETPUUCCKHX
3ala4 1 3a7a4 C MPAKTUICCKUM COACPKAHHUCM;

e Pa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIMXCsl, TTO3HABATEIILHON
AKTUBHOCTH, UCCIICAOBATCIbCKUX yMeHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHHU A,

e (dopmupoBanne (QYHKIHOHATHHOH TPaMOTHOCTH, pEJICBAHTHOW T€OMETPHH: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX M MPU U3YYEHUH OPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBAaTh WX Ha S3BIKE TEOMETPUHM W CO37aBaTh
FGOMeTpI/I‘IeCKI/Ie MOACINU, HpI/IMeH}ITB OCBOGHHLII71 FGOMeTpI/IquKHﬁ annapaT JUUIA pGIJ_IeHI/ISI
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLEHUBATH ITOJIyYEHHBIE PE3YJILTATHL.



OTIUYUTENBHOW 0COOSHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIOYCHHUE B KypC CTEPEOMETPUU B
HaydaJi€¢ €ro U3Yy4YCHUA 3alay, pClIacMbIX Ha YPOBHC MHTYUTHUBHOI'O IMO3HAHHA, U OMPCACICHHBIM
oOpa3oM opraHu3oBaHHass pa0oTa HaJ HUMH, YTO CIIOCOOCTBYET PAa3BHTHIO JIOTHYECKOTO |
[IPOCTPAHCTBEHHOI'O0  MBILIIECHHUS, CTUMYIUPYET MPOTEKAaHHE HWHTYUTUBHBIX  IPOLECCOB,
MOTHBHUPYET K JAbHEHIIEMY U3YUSHHIO MTPEIMETA.

[Ipennoyrenue oOTHAeTCS HAIVIAJHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-NPAKTHYECKOU
JEeSTENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN y ydalIuxcs B Kypce CTEPEOMETpUN
IIPOBOJIUTCS. 3a CUET peIleHMs 3ajJad Ha CO3JaHuE IMPOCTPAHCTBEHHBIX O0pa3oB M 3a7ay Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHBIMH oOpa3zamu. CoznaHue obOpa3a MPOBOAMTCA C OMOPOH Ha
HarJsIHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUAX OTBJIEYEHUS OT HAIVIAJHOCTH, MBICIEHHOTO
MU3MEHEHHUS €r0 UCXOAHOIO COJAEPKAHUS.

OcHoBHbIE  coxaepkaTenbHble JMHUUM Kypca «l'eomerpum» B 10-11-x Kknaccax:
«MHuororpanHukn», «l[Ipsmbie U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTtopel u
KOOpJMHATBl B IIPOCTpPAaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN pacHpenessieTcss HE TOJIBKO
M0 COJAEp)KaTeIbHBIM JIMHUAM, HO M IO TrojaM OOy4YeHHMs] Ha YPOBHE CpEeIHEero ooOIero
oOpa3oBaHMUs.

Coneprxanre 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS pabodei
MPOrPaMMBI, PacIpeNeNieHHbIM TI0 TOAaM OOyUYeHHs, CTPYKTYPHPOBAHO TaKUM OOpa3oM, UYTOOBI
OBJIQJICHUE TEOMETPHUUYECKUMHU TOHITUSIMH M HaBBIKAMH OCYIIECTBISLIOCH TIOCIEIOBATEILHO U
MmoCTynaTejbHO, C COGJIIOILCHI/ICM npuHIHIIa NPEEMCTBCHHOCTH, LITO6I:I HOBBIC€ 3HAHUA BKIIFOYAJIUCh
B OOIIYI0 CHCTEMY T€OMETPHYECKUX MPEACTABICHUN OOYJArONIUXCs, paclIupss U yriayosss ee,
00pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

Ha u3ydenne reomerpuun oTBoAUTCS 2 yaca B Heaelnto B 10-m kiacce u 1 dac B Henento B 11-
M KJ1acce, Bcero 3a JiBa roja ooydenus — 102 yueOHBIX yaca.

JIJis peanmu3anuy MporpaMMbl HCITOJIB3YIOTCS YICOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO IPH
peaﬂmaunn HNMCHOIIINX FOC}/I[apCTBeHHyIO aKer[[I/ITaLII/IIO 06pa3OBaT€JIBHbIX HpOI‘ paMM
HayaJbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpeaHero oOmero oO0pa3oBaHUsS OpraHU3AMSIMU,

OCYIIECTBISIONIUMHU 00pa30BaTEIbHYIO IeATEeIBHOCTD, IpUKa3oM MunmnpocemieHus ot 21.09.2022
Ne 858:

e Teomerpus, 10-11. YueOnuk mis oOmeoOpazoBarenbHbIx yupexaenuit/ JI.C. AranacsH,
B.®. byry3os, C.b. Kagomues u np.: [Tpocsemenue, 2011.

DneKTpoHHbIe 00pa3oBaTeIbHbIE PECYPCHI, JOMYIIEHHbIE K UCTIOIb30BAaHUIO MIPU peau3alun
UMEIOIIUX TOCYIAapCTBEHHYIO aKKpEAMTAIMI0 00pa3oBaTEeNbHBIX MPOrpaMM Ha4yalbHOTO OOIIEro,

OCHOBHOT'O 00IIIero, cpeaHero odIero oopasoBanus npukazoM MwunHnpocsemenus ot 02.08.2022
Ne 653:

*DJIEKTPOHHBINH 00pa3oBaTenbHBIA pecypc «/lomamnue 3amanus. Cpennee oodiee
obpazoanue. ['eomerpusi», 10—11 kmace, AO «M3narensctBo "I[IpocBemenue »;

oTpenaxep «O06mako 3nanmit». Marematuka. 10 kinace, OOO «Duzukon Jlady;

eTpenaxep «O06mako 3HaHu». Maremaruka. 11 kimacc, OO0 «Duzuxon J1adb»;



Ilnanupyembie pe3yJibTaThl 0CBOEHUSA Y4eOHOI0 Kypca

JINYHOCTHBIE pe3yJIbTAThI

JluuHOCTHBIE  pE3yNbTaThl  OCBOEHHMSI  MPOrpaMMbl  yueOHOTO  Kypca «l'eomeTpus»
XapaKTEepU3yIOTC:

I'paxxnanckoe BocnuTaHue:

C(OPMHPOBAHHOCTBIO  TPAXKAAHCKOM TO3MLIMH  OOydyaromerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO 4YJIEHA POCCUICKOro oOlIecTBa, MPEACTAaBIEHHEM O MaTeMaTHYECKHMX OCHOBax
(GYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, MpOLEAYp Tpa)kJIaHCKOro oOIlecTBa
(BBIOOpPBI, OMPOCHI M Tp.), YMEHHEM B3aUMOICWCTBOBATH C COLMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

HanI/IOTH‘leCKOC BOCIIMTAHUEC:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TpakTaHCKOW HMIEHTUYHOCTH, YBOKECHHS K MPOILIOMY U
HACTOSIIEMY POCCHICKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUUCKUX
MAaTeMaTUKOB M POCCHICKOM MaTe€MaTUYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, cpepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSA:

OCO3HAaHHEM  JIyXOBHBIX IIEHHOCTEH  POCCHHCKOro  Hapoma;, Cc(HOPMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAaHHA, 3THUYCCKOI'0 IMOBCACHHA, CBA3AHHOIO C MNPAKTHYCCKHUM IMMPUMCHCHUCM
JTOCTHXKEHUI HAyKH W JESTEIbHOCTHIO YYEHOrO; OCO3HAHHWEM JIMYHOTO BKJAaJa B IOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETroO.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MUPY, BKJIIOYasi 3CTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJad, PEIICHUN, PAcCYXIEHUH; BOCHPHUHUMYHUBOCTHIO K MATEMAaTHYECKUM aCIEKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCcKhe 3HAHUS B MHTEpecax 370pOBOTO
u Oe3omacHOro o0Opa3a JKU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3J0POBBIO (310pOBOE
NuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXa, peryispHas ¢u3nueckas aKTHBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUSAX CIIOPTHBHO-03/I0POBUTEIBHOM JESITETLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOTIOOUS; WHTEPECOM K DPa3IUYHBIM
chepam npodeccHOHATHHON IEATENBHOCTH, CBS3aHHBIM C MAaTEMATHKOW M €€ TMPUIOKCHHSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIM BHIOOp Oyaymiei mpodeccuu W peaan30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTUYeCKOMY OOpa30BaHHIO H
caMo00pa3oBaHHIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHUX 33]]a4 MaTEeMaTHIeCKON HaIpaBIEHHOCTH.



IKoJI0ruuecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, TOHHMAaHUEM BIIUSHUS COLUATHHO-
SKOHOMHMYECKHUX MPOILECCOB Ha COCTOSHUE NPUPOJHOM U COLMAIBbHOW Cpedbl, OCO3HAHHEM
rI1I00aTFHOTO XapaKTepa SKOJOTHIYECKHUX MPOo0IeM; OpUeHTANel Ha MPUMEHEHHE MaTeMaTHIECKIX
3HAHUU JJIS pelIeHUs 3a7ad B 00JIaCTH OKPYXKAloUIeil cpelibl, TUIaHWPOBAHUS TTOCTYIKOB U OLIEHKH
WX BO3MOYKHBIX TIOCJIEICTBUMN JJISI OKPYKAIOIICH CPEJIbI.

HeHHOCTH HAYIHOI'0 MO3HAHUA:

C(OPMHPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd U OOLIECTBEHHOW MPAKTHUKW, MOHHMMaHHEM MaTeMaTHYeCKOHW HayKH Kak cdepsl
YeJIOBEYECKON NIeATEIbHOCTH, ATAllOB €€ Pa3BUTHS W 3HAUMMOCTH JJISl Pa3BUTHS IUBWIM3AIINY;
OBJIAJICHUEM S3bIKOM MaTeMaTHUKU U MAaTEMaTUYECKOM KyJIbTYpPOU Kak CpeJCTBOM IMO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO JESTEIbHOCTh HHIMBUYaJIbHO U B
rpymre.

MeTanpeaMeTHbIe Pe3yJibTAThI

MeranpeamMeTHbie pe3yibTaThl OCBOCHHS MpOrpaMMbl y4deOHOro Kypca «['eomerpus»
XapakTePU3YIOTCS OBJaJCHIEM YHUBEPCAIbHBIMU NOo3HaBaTeJIbHbIMHU JICUCTBUSIMU,
YHUBEPCAIbHBIMU ~ KOMMYHHUKATHUBHBIMH  JIECTBUSIMH,  YHUBEPCAJIBHBIMU  PETYJISTUBHBIMHU
JIEHCTBUSIMIU.

1) YHuBepcaigbHbIC NMO3HABaTeJdbHbIE ICHCTBHUA, oOecreunBaOT (GopmMupoBaHue 0a30BBIX
KOTHUTHBHBIX IPOIIECCOB OOYJArOMMUXCsl (OCBOCHHE METOJOB IMO3HAHUS OKPYKAIOIIErO0 MHpPA;
MPUMEHEHHE JIOTHYECKHX, HCCIIEIOBATEILCKUX OTepalnii, yMeHH paboTaTh ¢ HHpOpMaInei).

Ba3oBble Jjornueckue aeiicTBHA:

e BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEeMaTHYEeCKUX OOBEKTOB,
NOHATUH, OTHOIIEHWH MEXAYy MOHATUAMH; (OPMYIMPOBATH  ONPEACICHUS  IOHITUH;
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIAacCU(PUKALWU, OCHOBaHHUS Uil OO0OOIIeHUS U
CpaBHEHUS, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

e  BOCIpUHUMATh, (GOPMYIUPOBATH M NPEOOPA3OBLIBATH CYXKICHHS: YTBEpAUTEIbHbIE U
OTpULATCIILHBIC, CAMHUYHBIC, YACTHBIC U OGH.[I/IC; YCJIOBHBIC;

e  BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MpPOTHBOpeuMsi B (hakTax,
JaHHBbIX, Ha6HIOZ[eHI/I}IX )41 YTBCPIKACHUAX npeajaraTtb KPpUTCPpUH JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

. ACJIaTb BBIBOJAbI C HUCIOJIB30BAHUCM 3aKOHOB JIOTMKHU, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

° MMPOBOAUTE CAMOCTOSATCIIBHO JOKA3aTCJIbCTBA MATECMATUUCCKHUX YTBep)KI[eHI/Iﬁ (HpHMBIe u oT
MPOTUBHOT0), BBICTpaWBaTh apPryMEHTAllUI0, NPUBOJUTH MPUMEPhl U  KOHTPIPUMEPHI;
OGOCHOBBIBaTB CO6CTB€HHBI€ CYKACHUA U BBIBOJbI,

e  BBIOMpATHh CIOCOO pelIeHus] yueOHOM 3a7a4n (CpaBHHBATh HECKOJBKO BAapUAHTOB PEIICHUS,
BBIGI/IpaTB HaI/IGOHCG HO[[XOI[SIH_[I/Iﬁ C Y4C€TOM CaMOCTOSATCIIBHO BBIICIICHHBIX KpI/ITepI/IeB).

Ba3oBble ucciaenoBarejahLcKue AeliCTBUA:
e HCIIOJB30BAaTh BOIPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TMO3HAHUSA, (HOpPMYyIUpOBaTh

BOMPOCHI, (UKCUPYIOUIUE MPOTHBOpPEUYHE, NpoOIeMy, YCTaHAaBIMBATh HCKOMOE M JIaHHOE,
(opMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO IMO3UIUI0, MHEHHE;



e TPOBOJWTH  CAMOCTOSATEIBHO  CIUIAHHPOBAHHBIA  OKCIIEPUMEHT,  HMCCIIEJOBaHUE  I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHUS, IMPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEX Ty 00BEKTaMH, IBJICHUSMH, ITPOIIECCAMH;

e CaMOCTOSTENHHO (HOPMYITHPOBATH OOOOIICHUS M BBIBOJBI IO pe3yidbTaTaM IPOBEISHHOTO
HAOJIIOIEHUs, UCCIICIOBAHMS, OLIEHUBATh JTIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I1IeHMIT;

e TIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKIKE BBIABUIaTh MPEINOI0KEHUS O €T0
pa3BI/ITI/II/I B HOBBIX yCJIOBI/I}IX.

PabGora ¢ undopmanmeii:

e BBIIBIATH JAeDUIUTHI WHPOPMAINHU, TAHHBIX, HEOOXOIMUMBIX JJIsi OTBETAa HA BOMPOC M JUIS
pCUICHUS 3a1a4U;

e BBIOMpaTh HMHPOPMAIMIO W3  HCTOYHHKOB  pa3IMYHBIX  THIIOB,  aHAJIHM3HPOBATH,
CHCTEMAaTU3MpPOBAaTh UM HHTEPIPETUPOBATh HWHGPOPMAIMIO PA3JIUYHBIX BUAOB U (HopMm
MIPEICTABIICHHS,

e CTPYKTYpUpPOBaTh MH(OpMAIMIO, MPEICTABIATh €€ B PA3NUYHBIX (opMax, UIUIIOCTPUPOBATH
rpauvecKu;

e OLIEHUBATh HA/ICKHOCTHh HH(OPMAIMH IO CAMOCTOATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcaJbHbIE KOMMYHHMKATHBHBIE JICHCTBUSA, O00ECIEUMBAIOT CHOPMUPOBAHHOCTH
COLMAJIbHBIX HABBIKOB 06yqa10Luch;1.

Oo0menmne:

e BOCIHPUHHMATh M (OPMYJIMPOBATH CYXICHHS B COOTBETCTBUU C YCIOBHSIMH M IEISIMU
OOIIeHMs; SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M IMHUCHBMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS 110 XOAY pEIIECHUs 3aJayd, KOMMEHTHPOBATh IIOJyYEHHBIN
pe3ynbTarT;

e B X0/€ OOCYXKIEHHsS 3a/JaBaThb BOIPOCHl MO CYIIECTBY OOCYXIAaeMOH TEMBbI, MPOOIEMBI,
pelaeMoil 3amaun, BBHICKA3bIBATh MJIEW, HAIEJIEHHBIE HA TMOUCK PEHIeHMsI; COMOCTABIATH CBOU
CYXJIEHHUS C CYXJICHHUSMH JIPYTUX YYAaCTHMKOB JMAJOra, OOHApyXHBAaTh Pa3nyve M CXOJCTBO
MO3UIUH; B KOPPEKTHOU hopme (HopMyIUpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIATH PE3YJAbTAaThl PELIECHUS 3aJaud, SKCIEPUMEHTA, WCCIEAOBAHUS, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh POpMAT BBHICTYIIJICHHUS C YYETOM 3a/1ad MPe3eHTaluld U 0COOEHHOCTEH
ayJIuTOPHH.

CoTpyaHunuecTBo:

e TIOHUMATh M WCIOJIB30BATh IMPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAIBHOW DPaOOTHI TIpU
pemieHnd y4eOHBIX 3aJad; MPUHUMATh I[€1h COBMECTHOH JEeSATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMi0 COBMECTHON pPaOOThI, pacmpenessiTh BHABI pabOT, AOTOBAapUBATHCS, OOCYXIaTh
MIPOLIECC ¥ PE3YNIbTAT PabOTHI; 0000IaTh MHEHUS HECKOJIBKUX JTIOCH;

e VyYaCTBOBaTh B TPYNNOBBIX ¢opmax padoTel (0OCyXkaeHHs, OOMEH MHEHHH, MO3TOBBIC
IITYPMBI ¥ HHBIE); BBITIOJHSITH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH CBOH JICHCTBUS C IPYTUMU
YJIeHAMHA KOMAaHJIbI, OIICHWBAaTh KA4YeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT 1O KPHTEPHSM,
c(hOpMYyITUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcanbHble peryJsiTUBHbIE JIEHCTBUSA, 00€CIEUNBAIOT (POPMHUPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopranu3anus:



e COCTaBJATh IUIAH, AJITOPUTM pEIIEHUs 3aJaud, BHIOMpATh CHOCOO pEIIeHHS C YYeTOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb:

e BIIJICTh HABBIKAMU I1O3HABATEIbHON pe(IeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHHA U
MBICIMTENBHBIX MTPOLECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelICHUs. MAaTEMaTHYECKOU 3a/1a4H;

e IPEIBHIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH PELICHWM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIM U YCIOBHUAM, OOBSICHATH NMPUYHHBI JTOCTHUKECHUS
WIA HEJIOCTH)KEHUS pe3yJbTaToOB JIeATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaThb OLIEHKY
IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJabTaThl

10-i kJacc

OnepupoBaTh MOHATUSAMH: TOUKA, TPSMasi, MIOCKOCTb.

[IpyMeHsSTh aKCMOMBI CTEPEOMETPUH M CIEACTBUSI M3 HUX IMPH PEHIEHUH I€OMETPHYECKHX
3ajau.

OnepupoBath NOHATUAMU: MapaIEIbHOCTh U MEPIEHAUKYISPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE PacHOIOkKEHUE IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: ABYT'PAHHBIN Yrojl, TpaHu JIBYTPaHHOTO yriia, pedpo ABYIPaHHOTO
yIJIa; TUHEHHBIN YroJl ABYTPAHHOIO yIia; IpalyCHas Mepa JABYTPaHHOIO yIJia.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAaHHUK, BBINYKJIBIH W HEBBINYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIILHBIM MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TMUpaMuia; MPU3Ma, MPSMOYTOJIbHBIN
napaiesnenunes, Kyo).

KnaccudummpoBaTs MHOTOTpaHHHUKH, BBIOMpPAsi OCHOBAHMSI I KIacCU(PUKAIMK (BBITYKIIbIE
Y HEBBIMYKIbIE MHOTOTPAaHHUKH; MPABUIbHBIE MHOTOTPAHHHUKH; MPSIMbIE M HAKIOHHBIC MPU3MBI,
napajuieIeTuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

Crpouth ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBHITIONHSTH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJCHHE F€OMETPUUYECKUX BEIMYMH MO oOpas3laMm WM alropuTMam,
MPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI IPU PELICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a]a4
Ha BBIYHCICHUE DPACCTOSHUN MEXIy ABYMS TOYKaMH, OT TOYKH O NPSIMOH, OT TOYKH JO
MJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemrate 3amaun Ha HaXOXKJEHHE T€OMETPUUYECKUX BEIMYMH MO oOpas3laMm WU alropuTMam,
MPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI IPU PELICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a]a4
Ha BBIYUCIICHHUE YTJIOB MEXKIY CKPEIIUBAIOIUMUCS TPSIMBIMHU, MEXAY HPSIMON M ILIOCKOCTHIO,
MEX1y TJIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Bbruucnare 00beMbl M TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMUia) C
pUMeHEeHHEeM (OpMYJ; BBIUUCIATH COOTHOLIEHUS MEXIY IUIOMIAIIMU MMOBEPXHOCTEH, oObeMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATHUSAMHI: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U INIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATH WH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumenssTb  reomeTpuyeckue  GakThl s pelIeHUus  CTEPeOMETPUYECKHUX  3ajad,
MPEIOIaraloluX HECKOJIbKO IIIaroB PEIICHHUs, €CIM YCJIOBUS TNPUMEHEHUS 3alaHbl B SBHOU

dbopwme.



[IpumensTh mpocTeiline NporpaMMHBIE CpEACTBA M DJIEKTPOHHO-KOMMYHHUKAlMOHHBIE
CUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBomuTe TpHUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MpPUPOJE U JKU3HH,
pacno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOJYYEHHBbIE 3HAHMUS HA TPAKTUKE: AHAIU3UPOBATh pealbHbIE CUTYallud U
MPUMEHATh  U3YYCHHBbIE  TOHATUS B  Mpolecce  IMOUCKA  PEIICHUs  MaTeMaTUYecKH
chOpMyIUPOBAHHON MPOOJIIEMBbI, MOJIEIUPOBATh pealbHblE CHUTYalldd Ha S3bIKE T'€OMETpPHUH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJENIHM C HMCIOJIb30BAHWEM T'€OMETPUUYECKUX MOHSATUA U TEOpeM,
anmapara anreOpbl; pemarth NpakTHYeCKHue 3a7adud, CBSI3aHHbIE C HAXO0XKJIEHHUEM I€OMETPHUYECKHUX
BEJIMYHH.

11-1 Kkjaacce

OmnepupoBaTh MOHATHUSMU: IMIMHAPHYECKAs TTOBEPXHOCTh, 00pa3yroIIue MWINHAPUICCKOM
MOBEPXHOCTH; IIWIMHIDP, KOHWYECKas IMOBEPXHOCTh, OOpa3yloIlne KOHUYECKOH TOBEPXHOCTH,
KOHYC; chepryuecKkast TOBEpXHOCTb.

Pacnio3naBate Temna BpaeHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TTOTYYCHHUSI TEJT BpaIlCHUSI.

KrnaccuduiupoBars B3aMHOE pacnoioskeHrue chepbl U MIOCKOCTH.

OmnepupoBarh MOHITHUSMHU: IIAPOBOW CErMEHT, OCHOBAaHHUE CETMEHTAa, BBICOTA CETMEHTA;
[IAPOBOM CJIOM, OCHOBAHHUE MIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOSI; IAPOBOM CEKTOP.

Bbrauciare 00beMBl M IIJIOMIATN TMOBEPXHOCTEH TeNl BpallleHUs, TEOMETPHUECKUX Tl C
MpUMEHEHHEM (DOPMYIL.

OmnepupoBath MOHATUSIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B c()epy M OMUCAHHBIA OKOJIO CepHl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMIEHHSI MEXKTY TIOMIAIMH ITOBEPXHOCTEH U 00beMaMHu MOTIOOHBIX TEJ.

N3o00paxaTh u3ydaemble (UTYpBI OT PYKH U C TPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TeJl BPAIICHUSI.

W3Brekath, MHTEPIPETUPOBATh W TMPe0oOpa3oBBIBATH WH(GOPMAILMIO O TPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEIONTHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHS BEKTOPOB M YMHOKCHHUSI BEKTOpa Ha
YHUCJI0, O0OBICHATH, KAKUMU CBOMCTBAMM OHM 00J1aal0T.

[TpuMeHsTH MPaBIITIO NTapasUIeNIeUIe 1a.

OnepupoBarh TMOHSATUSMHU: JICKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOpP, MOMIYJb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yroj MEXKAY BEKTOpaMH, CKaIsPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJTHHEAPHBIE U KOMIUTAHAPHBIC BEKTOPHI.

HaxomuTe cymMMy BEKTOpPOB W TPOM3BEICHUE BEKTOpa Ha YHCIIO, YIOJ MEXIy BEKTOpaMH,
CKaJISIpHOE MPOM3BECHUE, PACKIIAILIBATH BEKTOP MO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAHHAT.

[IpumensTh TeomeTpudeckue GakThl Ui PEIICHUsS  CTEPEOMETPHUYECKUX  3ajad,
MPEIOIaralolInX HECKOJIBKO IIIarOB PEIICHHUs, €CJIM YCJIOBUS NPUMEHEHUS 3a/laHbl B SIBHOM
dopme.

Pemrate mpocreiimme reoMeTpudecKHe 3amadd Ha MPHUMEHEHHE BEKTOPHO-KOOPIWHATHOTO
METO/a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKHX OTHOUICHHH M HaXOXJICHHUE
TEOMETPUUYECKUX BEJIWYMH MO O0pa3laM WU alTOpPUTMaM, TMPHUMEHSSI W3BECTHBIE METOMABI TpU
pEIICHUH CTAaHIAPTHBIX MAaTEMAaTUIECKHUX 3a/1a4.

[IpuMeHSITh TpOCTEHIINE TPOrPaMMHBIE CpPEACTBA M DIEKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOoIMTE, TpPUMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJE H  IKU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHHU B MICKYCCTBE.



[IpuMeHsTh TOJTYYEHHBbIE 3HAHMUS HA TPAKTUKE: AHAIU3UPOBATh pealbHbIE CUTYallud U
MPUMEHATh  U3YYCHHBbIE  TOHATUS B  Mpolecce  IMOUCKA  PEIICHHs  MaTeMaTU4ecKH
chOpMyIUPOBAHHON MPOOJIIEMBbI, MOJIEIUPOBATh peabHblE CHUTYalldd Ha S3bIKE T'€OMETpPHUH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJEIHM C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATUH U TEOpeM,
anmapara anreOpbl; pemath IpakTHYeCKUe 3a7ayud, CBSI3aHHbIE C HAXO0XKJIEHHEM I€OMETPHUYECKHUX
BEJIMYMH.

Conep:xxanue yueOHOTo Kypca
10-11 kace

IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeOMeTpur. Touka, mpsmMas, MII0CKOCTh, MPOCTpaHcTBO. [loHsTHE 00
aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIIMECs, NapajlieIbHblEe U
CKpeluuBamomuecs mnpsMele. [lapamnenbHOCTs MNpSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
MapajuieJbHbIE MPSMBIE B IPOCTPAHCTBE; NAPAILIEIBHOCTh TPEX MPSAMBIX; NapPAIJIEIbHOCTh MPSAMO
U IJIOCKOCTH. YTJbl C COHANpPABICHHBIMU CTOPOHAMM; YroJ MEXIY NPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MapajuieNibHbIE MIOCKOCTH; CBOMCTBA MapaJUIeIbHBIX IJIOCKOCTEM.
[Ipocrelilme MpOCTpaHCTBEHHBIE (UTYPHl Ha IJIOCKOCTH: TETpajap, KyO, MNapasuleenumnesn;
MOCTPOEHUE CEUCHHIA.

[lepneHUKyISIPHOCTD MPSIMONM M TUIOCKOCTHU: MEPIEHIUKYISIPHBIE MPSAMbIE B IPOCTPAHCTBE,
MpsIMBIE TApaJUIeNIbHbIE M TEPHEHIUKYJISPHbIE K IIJIOCKOCTH, IPU3HAK NEPHEHAMKYIIPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOPEMA O IMPSAMOM MEPIEHIUKYIISIPHON IUIOCKOCTU. YTIbl B IIPOCTPAHCTBE:
YroJl MEXAy TpsSMOW W IUIOCKOCTBHIO; JIBYTPaHHBIA YroJ, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJia.
IlepneHIUKyNs)p U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHME OT MPSMOM 10
IJIOCKOCTH, MPOeKuus (UTyphl HA TIJIOCKOCTh. [lepmeHIuKymspHOCTh TIOCKOCTEH: TpU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpex neprneHauKysapax.

MHoOrorpaHHUKHU

IToHsiTHE MHOTOIpaHHUKA, OCHOBHBIEC JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIC
MHOTI'OTPaHHUKH; pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yroiabHas mpusma; I'paHd U OCHOBAHMS
OpU3MBbI; MpsMas M HAKJIOHHAs NpU3Mbl; OOKOBask M IIOJHAs IOBEPXHOCTb IPU3MBI.
[Tapamtenenunen, NpsMOYTOJbHBIM IMapajulejenue] U ero cBoucrsa. Ilupamupa: n-yrosbHas
NUpaMy/ia, I'pPaHU U OCHOBaHME MHPAMUJbl; OOKOBas M TMOJHAs IOBEPXHOCTb MHPAMU[BI;
IpaBWIbHAs M YCEUYEHHas MHpamMuAa. OJIEMEHTbl Mpu3Mbl M nupamuabl. llpaBunbHBIE
MHOTOTPaHHUKHU: IOHATHE IPABWJIBHOIO MHOTOIPAHHMKA; MPABHJIbHAS IpHU3Ma WU IpaBUIbHAA
NUpaMUIa; IpaBUIbHAS TPEYrojbHas MUPaMUAa U MPaBUWIBbHBIA TeTpadp; kyo. IIpencraBienue o
IIPaBWJIBHBIX MHOTOTPAHHUKAX: OKTA3P, AOACKa’Ap U ukocasap. CedeHus MpU3MbI U MHPaMUIBL.

CumMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSMOW, IIOCKOCTH.
DJeMEeHTH CHMMETPHUH B MHUpaMUIaX, Mapaielenuie1aX, MPaBIIbHBIX MHOTOT paHHUKAX.

Brruucienune 37eMEHTOB MHOTOTPAaHHUKOB: pebpa, auaroHaidu, yribl. I[lmomans GoxoBO
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIAAb OCHOBAHUH, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTU MPsAMOW Tpu3Mbl. [lnomans GOKOBOW TMOBEPXHOCTH W TMOBEPXHOCTH MPaBUILHOMN
MUPaMUJIbI, TEOPEMa O TUIOIIAAN yceueHHOW nmupamuabl. [lonstiue 06 oobeme. OObeM MHUpPaMHIBL,
MIPU3MBL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAASIMU TTOBEPXHOCTEH,
o0BeMaMu MOAOOHBIX TETl.



11-1 KJaacce

Tena Bpamenus

[ununapuyeckass TOBEPXHOCTh, 0Opa3ylollue MWIMHAPUYECKOM TOBEPXHOCTH, OCh
WINHAPUYECKON MOBepXHOCTU. LIMmuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyromias u
OCh; TUTOIIAh OOKOBOW W TTOJTHON TTOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0OOpa3ylolle KOHUYECKOM IOBEPXHOCTH, OCh M BepIIMHA
KOHHMYECKOM ToBepXHOCTH. KOHYC: OCHOBaHWE M BepIIrHa, 00pa3yrolas U OCh; TUIONaasr O0KOBOM
U TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue U BbICOTAa; OCHOBaHHSA U OOKOBas
MTOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AMAMETp; IUIOMIAJL IOBEPXHOCTH cdepsl. BzaumHoe
pacrnoyioxeHue chepsl U MIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe; mromaab chepsl.

N300pakeHue Tes BpallleHus Ha IJIOCKOCTH. Pa3BepTka IWIMHApa U KOHYCA.

KomOuHammu ten BpaiieHuss ¥ MHOTOIpaHHUKOB. MHOTOTrpaHHUK, ONMUCAHHBIA OKOJIO C(ephI;
cdepa, BIiMcaHHasi B MHOTOTPAHHHUK, UJTH TEJIO BPAIIICHUS.

[Tonssitue 006 oOveme. OcHOBHBIE CBOWCTBA 00BeMOB Tel. Teopema 00 oO0beme
NPSIMOYTOJIBHOTO Tapajuiesienunena u caencTsus u3 Hee. O0beM mUIMHApa, KoHyca. O0beM mapa
Y TI0MAb ChEphl.

[TomoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIASIMH TOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

Ceuenust umauHApa (mApauIENbHO Y NEPIEHAUKYJISPHO OCH), CEUYEHHs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTy U B npocTpaHcTBe. ClIOKEHUE U BHIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uyucio. PasnokeHue BeKTOpa IO TpeM HEKOMIUIaHapHbIM BekTtopam. [IpaBuio
HnapajijiejaCcnuIicaa. Pemenue 3aa4, CBA3aHHLIX C MPUMCHCHUCM IIPpaBHII I[ef/’ICTBI/Iﬁ C BCKTOpaMHu.
[IpsmoyronbpHas cucrema KoopAuHAT B pocTpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3axaun
B KOOpJMHATax. YToJl Mexay BekTopamu. CKalsipHOE IPOU3BEIEHNE BEKTOPOB. Briuncienue yrios
MEXAYy TMpPSAMBIMH U IUIOCKOCTSAMHU. KOOpIMHAaTHO-BEKTOPHBIH METOA TMpH  pELIeHUH
r€OMETPUYECKHX 3a/1au.

TemaTnueckoe IIAHUPOBAHUE
10-i KkJacc

KoumnuectBo yacos
HaumeHoBaHue pa3jieioB U Konrtpo |Tpakru JyiekTpoHHBbIe (UMPpPOBBHIE)
/x| TEM MPOTPaMME Beero | ibubie | weckme | 00Pa3oBaTelbHbIE pecypehbl
padorbl | padoThI
ONEeKTPOHHBIN
00pasoBaTenbHbBIN pecypc
«/lomamnue 3ananus. Cpennee
Brenenue B ctepeomerputo | 10 obmee obOpasoBaHmUe.
I'eomerpus», 10-11 knacc, AO
«3narenscTBO
"IIpocBemienue"»




Ep:ibleif;ocxocm i Tpenaxxep «OOmako 3HAHULY.
pocTp ) 12 1 Marematuka. 10 kmace, OOO
[TapannienbHOCTh IPSIMBIX U «Prsikor a6
TJIOCKOCTEM
[lepneHUKYISPHOCTD 12 < >
MPSAMBIX U IIOCKOCTEHN
VYriel MeXAY OPSIMBIMU 1 10 1 < =
MIJIOCKOCTSIMU
MHoOrorpaHHuKu 11 1 <.>
OOBeMBI MHOTOTPAaHHUKOB 9 1 <.>
IToBTOpEeHME: ceueHus, 4 1 < >
PacCTOSIHUSA U YTJIbI
OBILIEE KOJIMYECTBO YACOB 63 5 0
I1O ITPOI'PAMME
11-i1 kaace
KoJsun4yecTBo 4acoB
Ne | HanmenoBanue pasiesioB H|Bcero Konrpoa | ipakTuy JIeKTPOHHbIe (HM(ppoBHIE)
n/n | TeM NPpOrpaMmabl LHEIE ecKme o0pa3oBaTe/ibHbIE PeCypChl
padoTsl | padoThI
ONEeKTPOHHBIN
o0pazoBaTenbHbBIN pecypc
«JlomaliHue 3a1aHusl.
Cpennee oOrmiee
I |Tena spamenus 12 obpaszoBanue. ['eomeTpusi»,
10-11 kmacc, AO
«31aTeNnbCTBO
"IIpocBenienue»
Tpenaxep «O6nako
3HaHU». MaremaTuka.
2 |ObbemprTen > ! 11 xmacc, OO0 «Pu3NKOH
Jla6»
3 Bektopsl u KOOpauWHATHI B 10 1 < =
MPOCTPAHCTBE
4 [ToBTOpEHME, o6o6lileHHe, 7 1 < >
cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 34 3 0
I10 ITPOIT'PAMME
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