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MOJACHUTEJBHAA 3AITNCKA

PaGouas mporpamma ydeGHoro kypca «I'eomeTpus» 6asoBOro ypOBHS Ui
obyuaromuxca 10 —11 ximaccoB paspaborana Ha ocHOBe ®enepanbHoro
rOCYIapCTBEHHOTO 00Pa30BATENBHOTO CTAHIAPTA CPEHEro o6uero o0pasoBaHus,
C y4éTOM COBPEMEHHBIX MHpPOBBIX TpeOOBAaHMH, TPEABABIACMBIX K
MaTeMaTHIecKoMy OO0pa3OoBaHMIO, ¥ TPAJUIHil POCCHICKOro 00pasoBaHus.
Peanuzamnus mporpaMMel o0eciediBaeT OBIaJCHHE KIIOYEBBIMUA KOMIIETEHIUAMY,
COCTAaBISIIOLMME OCHOBY JUIS CaMOPA3BUTHUS ¥ HEIPEephIBHOrO 00pa3oBaHus,
I[EJIOCTHOCTh OOIIEKYJILTYPHOrO, JHMYHOCTHOTO M ITO3HABATELHOIO pPa3BUTHUS
JIUYHOCTH 00Yy4arOIIKUXCA.

NEJA N3YYEHUS YYEBHOI'O KYPCA

Ba)XHOCT y4eGHOro Kypca TIeOMETpUM Ha YPOBHE CpefHEro obmiero
00pa3zoBaHusi OOYCIOBJIEHA IPAKTUYECKOH 3HAYMMOCTBIO METaNnpeAMETHBIX U
IPEJMETHBIX Pe3yJIbTaToB OOydeHUs] FeOMETPMM B HalpaBJIE€HHWH JIMYHOCTHOIO
pasBuTHs oOyuaromuxcs, (OpMHpOBaHUA (YHKIMOHAIBHONW MaTeMaTHYeCKOH
IPaMOTHOCTH, M3YYEHUS APYruX y4eOHbIX TuCHUILIMH. PasBuTtre y oOyvaromuxcs
[IPaBHJIBHBIX IPEACTABICHUN O CYIIHOCTH M IIPOUCXOXKIACHHH I'€OMETPHYCCKHUX
abCcTpakumii, COOTHOIIEHWM PEalbHOr0 M HJIEAJbHOIO, XapaKTepe OTPaKEHUS
MATEeMATUYECKOM HAYKOHW SBJEHHWM MW MpOLECCOB pEaIbHOI0 MHpa, MeECTe
reOMETPHH B CHCTEME HayK U POJIM MaTeMaTH4eCKOro MOJAEIMPOBaHMS B HAYYHOM
IIO3HAHMHU U B IMPAKTHKe CIIOCO0CTBYeT POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y9aliuxcsi, a TakkKe KauecTB MBIIUICHUS, HEOOXOAMMBIX [ ajanTalud B
COBPEMEHHOM OOIIIECTBE.

[eomeTpus sABNsETCS OMHUM M3 0A30BBIX NPEAMETOB HAa YPOBHE CPEJHErO
obmero oOpa3oBaHus, Tak Kak oOecreynBaeT BO3MOXHOCTh HM3Y4YEHHUS Kak
JTUCITUIIAH €CTECTBEHHO-HAYYHOUN HANpaBIeHHOCTH, TaK U TYMaHUTAPHOMU.

Jloruueckoe MeIIUIeHHE, GOPMHUpPYEMOe IIPH M3YUYEHHH OOYYaIOIIUMUCS
IOHATUHHBIX OCHOB '€OMETPHH U IMOCTPOCHUHU LEMOYKH JIOTHIECKIX YTBEPXKIECHUH
B XOJ€ pEIICHHsS IeOMETPUYECKUX 3aJad, YMEHHE BBIABUTATb W OIPOBEPraTh
TUNOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS IPH PEIIeHWH 3a]1ad eCTECTBEHHO-
Hay4HOTI'O IIMKJIa, B YACTHOCTH U3 Kypca (pH3UKH.

VMeHHe OpHeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX JEATeNIbHOCTH uenoBeka. OpHeHTalUs 4ejoBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIIOBHE €ro COLHAIBHOro ObiTHs, (opma
OTpPaKEHUs] OKPYXKAIOIEro MHUpa, YCIOBHE YCIEIIHOrO IIO3HAHHS M aKTHBHOIO
npeoOpa3oBanus  AedcTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpasamMi OOBEIMHSAET pasHble BHABI Y4eOHOM W TPYHOBOW JEATENBHOCTH,



ABJISIETCS. OJHUAM M3 MPO(ECCHOHAIBHO BaXKHBIX KaueCTB, MOS3TOMY aKTyallbHa
3amaua (opMHpOBaHUS y OOYYarOIIMXCs MPOCTPAHCTBEHHOTO MBIIMUICHUA Kak
PasHOBHIHOCTH OOpa3sHOrO0 MBINUIEHAs. — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K IPaKTHIECKON AeATeIbHOCTH [10 MHOTUM HAIIPABIICHUSIM.

Ilens ocBOeHHMs TpPOrpaMMbl ydeOHOro kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE O0OydeHHs — 00meo0pa3oBaTenbHOE U O0IIEKyIBTYpPHOE pa3BUTHUE
obyuaromuxcsi ~ depe3  OOECIeYeHHe  BO3MOXXHOCTH npuoOpeTeHuss U
MCIOB30BAHMS CHCTEMATHYECKMX TIEOMETPHYECKMX 3HAaHMM U JeHCTBHH,
CHeIlI/ICI)I/ILIHBIX reoMerTpuu, BO3MOX>XXHOCTH YCIICIITHOTI'O IIPOOOJIZKCHH A O6p&30BaHHH
110 CHELHATEHOCTIM, He CBI3aHHEIM C IPUKJIAJIHEIM HCIIOIB30BaHNEM I€OMETPUH.

[IporpamMa 1m0 reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HA4YeHA IS
0GYqarONIMXCS CPe/IHEN IIKOIBI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHECHUH
Ha YPOBHE OCHOBHOro o0Iiero obpasosanus. Takum oGpasoM, 0Oy4aromuecs Ha
6a30BOM yPOBHE JOJKHBEI OCBOUTH OOIME MaTeMaTH4YeCKUE YMEHHUS, CBA3AHHBIC
co crenu(uKoN TeoMEeTpUM X HEOOXOAUMBbIC IV JKH3HH B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3Y4YMTh T€OMETpHIO Ooiee
rny6oKo, eclid B AajibHeHINeM BO3HHKHET HEOOXOAMMOCTH B I'€OMETPHIECKHX
3HAHUAX B MPODECCHOHATIBHON AEATEIHHOCTH.

JIOCTHKEHME LI OCBOSHHS IIPOrpaMMBbl OOECIEYMBAETCS PpelleHHeM
COOTBETCTBYIOIIMX 3amad. IIpuopuTeTHBIMH 3aJa4aMd  OCBOEHHS  Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 xiaccax sSBJISIOTCS:

e (GOpMHpPOBaHHE MPEICTABICHHS O TEOMETPHMM KaK 4YacTH MHUPOBON

KyJBTYPHI M OCO3HaHHUE €€ B3aUMOCBSA3H C OKPYKAIOIIUM MUPOM;

o (hopMHpOBaHWE IPEACTABICHUS O MHOIOTPaHHUKax M TejaX BpaIICHUs
KaK O BaXXHEMINNX MAaTeMaTHYeCKHX MOJENX, [TO3BOJIAIOIIMNX OIUCHIBATh
Y U3y4aTh Pa3HbIe ABIEHUSA OKPYXKAIOLIErO MUPa,

e (opMHpOBaHHE YMEHMs pAaCIO3HAaBaTh HA 4YepTekax, MOJCNIX U B
pealbHOM MHUPE MHOTOI'PaHHUKU U Tejla BpallleHHs;

e OBIQJEHME METOJAMH pEIIeHHUS 3a/1au Ha ITOCTPOEHHUS Ha H300paXKeHUSIX
IIPOCTPaHCTBEHHBIX QUTYD;

e (¢opMHpOBaHHE YMEHHS OIEPUPOBAThL OCHOBHBIMH IIOHATHUSMH O
MHOTOTPaHHMKaX U TeJlaX BPaIlleHUsl ¥ X OCHOBHBIMH CBOVCTBaMH;

e OBJAJCHHE  QIrOPUTMAMHU  DELICHHS  OCHOBHBIX THUIIOB  33]ay;
dbopMupoBaHHE yMEHHUS IPOBOAUTH HECIOXHBIE  JIOKAa3aTEJbHBIE
paccyXIeHHUsI B XONle PEIIEeHUS CTEPEeOMETPHYECKHMX 3a7ad M 3a7ad C
IIPAKTUYECKUM COACPKaHUEM;

o pa3BUTHE  WHTEUIGKTyalbHBIX ©  TBOPYECKUX  CIOCOOHOCTEH
O0ydYaromMxcs, II03HABAaTEJIbHOW  aKTUBHOCTH, HCCIIEHOBATENbCKUX
YMEHHH, KPUTHYHOCTH MBIIIJICHHS;



o (QopmupoBaHHe  (YHKIMOHAJIBHOH  PaMOTHOCTH, peJIeBAHTHOMH
reOMETpHH: yMEHHe DAaclo3HaBaTh MPOSBICHUS  TEOMETPHICCKHX
MOHSTHI, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHbIX KU3HCHHBIX
CHTYallMAX W TIPH M3yYeHHM IPYruX y4eOHBIX IPeIMETOB, MPOSBICHHS
3aBUCHMOCTeHl ¥ 3aKOHOMEpHOCTel, (opMyIMpOBaTh WX Ha A3BIKS
reoOMeTpUM M CO3JaBaTh TeOMETPUYECKHe MOJENH, IPUMEHSATh OCBOEHHBI!
reOMETPMYECKU amnmapaT IJs DPEIIEHHs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETHPOBATh ¥ OLIEHUBATD MOJyYEeHHbIC PE3yIbTaThI.

OTJIUYUATENILHON OCOOEHHOCTBIO IPOTPaMMBl SBJIACTCS BKIIOYCHHE B Kypce
CTepeOMEeTpMM B Hadale €ro H3y4YeHHsI 3aJad, pellaeMbix Ha YPOBHE
MHTYATHBHOTO IO3HAHUS, U ONpeeIEHHEIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HMMH, 9TO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H IPOCTPAHCTBEHHOT'O
MBIIUICHUS, CTAMYJIUPYET NPOTEKaHUe MHTYHTUBHBIX MPOLIECCOB, MOTUBHPYET K
JanpHeieMy H3ydeHUIo IpeaMeTa.

TIpeanouTenye OTAASTCS HAITISIHO-KOHCTPYKTUBHOMY METOMY OOY4eHUs, TO
eCTh TEOPETHUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTBH NPEIMETHO-
IIPAaKTAIECKOH AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEJCTaBICHUH Yy
YYaIUXCsSd B Kypce CTEpEOMETPHMH IPOBOJHMTCS 3a CU€T pelleHHA 3ajad Ha
CO3JaHWe I[POCTPAHCTBEHHBIX O00pa3oB W  3aJa4 Ha  ONCPUPOBaHHUE
IPOCTPaHCTBEHHEIMH oOpasamu. CosnaHue o0pasa IPOBOAUTCA C OMNOPON Ha
HarjsqHOCTh, & OIEpHpOBaHME o00pasoM — B YCIOBHSAX OTBJICYEHHS OT
HAIJIAIHOCTH, MBICIEHHOTO U3MEHEHUS €ro UCXOJHOIO COAEepKaHUs.

OcHOBHBIE cozepkaTenbHble auHun Kypca «['eomerpum» B 10-11 kmaccax:
«Muororpanaukmy», «[IpsMele U IIIIOCKOCTH B IIPOCTpaHCTBe», «Tena BpaleHus»,
«Bekrops! 1 koopauHaTEl B pocTpaHcTBey. PopMupOBaHHE JIOTHIECKHX YMEHUH
pacmpenesnseTrcs HE TOJNBKO IO COJEp)KAaTeNbHBIM JIMHHSAM, HO U IO IoJam
o0yueHus Ha ypOBHE cpeaHero ob1ero oopa3oBaHusl.

Conepxxanuie o0pa30BaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJbTaTaM
OCBOEHHUs paboyeil mporpaMMBbl, pacHpefeN€HHBIM [0 TrojaM oO0yd4eHus,
CTPYKTYPHpPOBaHO TakuM 00pa3oM, dYTOOBl OBJaJ€HHE I'€OMETPUIECKIMHU
TIOHSTHSIMH M HaBBIKAMH OCYIIECTBISIOCH MOCIEN0BATEIFHO U MOCTYNATENbHO, C
COOJTIOIEHUEM MTPUHIIMITA IIPEEMCTBEHHOCTH, YTOOE! HOBEIE 3HAHUS BKITIOYANIUCH B
OOIIyI0 CHCTEMY T'€OMETPUUYSCKUX IPEACTaBICHUN OOydalolUXcs, paclIupsas U
yriryonss e€, o00pasys mpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGFHOM IIJIAHE

Ha n3yuenune reomeTpun oTBOAUTCS 2 Yaca B Hexemo B 10 kimacce u 1 yac B
HeJemo B 11 kiacce, Bcero 3a fBa roxa ooyuenus - 102 yueGHEIX yaca.



COJEPKAHME YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbi€e H IVIOCKOCTH B POCTPAHCTBE

OcHOBHBEIE TIOHATHA CTepeoMeTpuH. Touka, mpsAMas, IUIOCKOCTb,
mpocTpaHcTBO. IloHATHE 00 aKCHOMATHIECKOM IIOCTPOCHHH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHH U CIIEACTBUA U3 HUX.

B3ayMHOE pacrlojioXKeHue INpsAMBIX B IPOCTPAHCTBE: IEPECCKAOMMUCCA,
HapaneNbHple M CKPELIMBAIONIMECS IIPAMBIE. [TapannensHOCTE MPSAMBIX U
mIockocTedf B IPOCTPAHCTBE: IapajieNibHble IMpsAMBIE B MPOCTPAHCTBE,
Napa/uIeIbHOCTh TPEX MPSAMBIX; IapajlIebHOCTD IPSMON U TUIOCKOCTH. YTIIBI C
COHANpaBJICHHBIMU CTOPOHaMH; Yrol MEXAy IpIMBIMHA B IIPOCTPaHCTBE.
[MapannenbHOCTh IJIOCKOCTEH: mapajuieyIbHbIE IIJIOCKOCTH; CBOMCTBA
napalienbHeX  [UIockocTed. IIpocreiiiie NPOCTPAHCTBEHHBIC ¢burypsl Ha
IUIOCKOCTH: TETPadAp, KyO, apajlie/ienurei; IOCTPOCHUE CEYCHUH.

IlepreH UKy IAPHOCTD MPAMOM M IUIOCKOCTHU: NEPIEHANKYIAPHBIC NPAMBIC B
IIPOCTPAaHCTBE, NPSIMBIC IApalICIbHEIC U IEPNEHAMKYNAPHBIE K IUIOCKOCTH,
MpU3HAK TEPNeHIUKYJSIPHOCTH IIPAMOM H IUIOCKOCTH, TeOpeMa o PSIMOU
TNepIeHUKYJIIPHOM IIJIOCKOCTH. YIJIBI B IMPOCTPAHCTBE: yrojl MEXAIY NpsIMON U
IUIOCKOCTBIO; JBYIPAaHHBIM  yroj, JHHEHHEIM yroa JABYTPaHHOro  yria.
[NeprenauKy/Isp ¥ HAKJIOHHBIE: PACCTOSHME OT TOUKH 0 IMIIOCKOCTH, PACCTOSHUE
OT mOpAMOH [0  IUIOCKOCTH, INpOeKmus  (Qurypsl  Ha  IUIOCKOCTS.
[lepreHaUKYIIPHOCTE  IUIOCKOCTEH: MPH3HAK  IEPHEHAUKYISPHOCTH  IBYX
miockoctel. TeopeMa o TpEX mepHeHANKYIIpax.

MHoOrorpaHHuKHu

[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTDAHHUKA, BBIITYKJIBIC
¥ HEBBINYK/IblE MHOTOTPAHHUKY; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrojipHas
IpyU3Ma; 'PaHM U OCHOBAaHHMS NPH3MBL NMPSMas W HAaKJIOHHAs MPU3MBbL, OOKoBas U
OJTHas ITIOBEPXHOCTH IIPU3MEL. [Tapamnenenunesn, IPSIMOYTOJIBHBIN
napajulejenunen U ero cpoicTBa. ITupammua: n-yronbHas nupamMuzia, rpand H
OCHOBaHN€ MMUPaMUIbl; O0KOBas U IOJHas IOBEPXHOCTE IIMPaMUIBL; IpaBUIbHA U
yceuSHHAas MHpaMHAa. ONEMEHTHl INpuU3Mbl M mupamufsl.  [IpaBuibHBIE
MHOTOTPaHHHKH: TIOHSTHE MPAaBAIBHOIO MHOIOIPAaHHUKA, NpPaBIIbHAS NpU3Ma U
NpaBUibHAas IHPAMUa; NpPaBWIbHAsS TPEyrojbHas NUPaMUAa W IPaBUIIBHBIA
tetpasap; kyO. IlpemcraBneHue O IPaBHIBHBIX MHOIOIPaHHUKAX: OKTadp,
noaexasnp u ukocasap. CedeHus NpU3MBL M IHPAMHUIEL.

CuMMeTpHsi B HPOCTPAaHCTBE: CHMMETpPHS OTHOCHMTEJIBHO TOYKH, MPSIMOH,
IUDIOCKOCTH. OJIEMEHThl CHMMETPUM B [HpaMHAaX, IapajlIelenuIeax,
IIPaBIJIbHBIX MHOIOTPaHHUKAX.



BLIUMCJICHAE JJIEMEHTOB MHOI'OIpaHHHMKOB. pébpa, AMaroHagW, YIJBL
[Inomans OOKOBOW IMOBEPXHOCTH M [IOJIHO! TIOBEPXHOCTH TIPSIMOH IPH3MBI,
[UIoIagb OCHOBaHMH, Teopema O OOKOBOH IOBEPXHOCTH IPAMON ITPU3MBI.
[Dromans OOKOBOM IOBEPXHOCTH U IIOBEPXHOCTH NpaBWIbHON ITHPaMU[EL,
TeopeMa O TUIOMANM YCEUEHHOH MUPAMULIBL [Toustue 00 00BEME. OOBEM
nupaMubl, l'IpI/I3MBI.

[Tomobmbie Tena B mpocrpaHcTBe. COOTHONIGHMS MEXAY ILIOMAIMH
HOBerHOCTeI‘/'I, 06BEMAMH TOAOOHBIX TEIL.

11 KJIACC

Tena BpamieHus
[Humuaapudeckas IMOBEPXHOCTH, obpasyromue [ATHHAPUIECKOM

IOBEPXHOCTH, OCh I[MUIHHIPHICCKON INOBEPXHOCTH. [{unvHAp: OCHOBAaHMA H
6oKOBas IOBEPXHOCTb, OOpasyromas ¥ OCh; IUIOLIANb OOKOBOII W IOJIHOM
IIOBEPXHOCTH.

KoHudeckasi [IOBEPXHOCTh, 00pasyIollhe KOHUYECKOH MOBEPXHOCTH, OCh M
BepIIIIHA KOHUIECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BEPIINHA, oOpasyromas
M OCh, IUIOmAnh OOKOBOM ¥ IOJHOH IIOBEPXHOCTH. VYceu€HHEI KOHYC:
0Gpasyrolue 1 BEICOTa; OCHOBAHHs 1 GOKOBas IOBEPXHOCTE.

Cdepa u Imap: LeHTp, PaguyC, AUAMETp; ILIOMANh TMOBEPXHOCTH cepsl.
BaauMHOE pacronoxenne cdepsl i IIOCKOCTH; KacaTellbHas MIOCKOCTb K chepe;
momans chepsl.

V300pakeHne TeJl BPalleH:s Ha IIOCKOCTH. PasBEpTKa IIMIMH/Pa 1 KOHYCA.

KoMOuHanmy Tel BpallleHds |  MHOIOIPaHHUKOB. MHOrorpaHHuK,
ONMUcaHHBI OKONo cdepsl; cdepa, BIUCAHHAS B MHOIOTPAHHUK, HIM TEJIO
BpAIeHHUS.

[Toustre 06 066éMe. OcHOBHBIE cBolicTBa 06bEMOB Tell. Teopema 06 00BEME
IPSIMOYTONBHOrO Tapajuienenunena u caenctsus u3 He€. O0BEM UMIMHIPA,
xonyca. O6BEM 1mapa U miomans chepsl.

[Tomo6usle Tena B mpocTpaHcTBe. COOTHOINEHHS MEXAy INIOMALIMH
IIOBEPXHOCTEH, 00bEMaMy OJ0OHEIX Tl

Ceuennss IMIMHApA (MApalIeNbHO M [EPISHAHKYISAPHO OCH), CEYEHHs
KoHyca (IIapalelbHOe OCHOBAHHMIO U MPOXOJSIee uepe3 BEpIIMHY), CCYCHHs
mapa.

BexTopbl H KOOPAHHATHI B NPOCTPAHCTBE

BexTop Ha INIOCKOCTH ¥ B pocTpaHcTBe. CII0KEHHE M BEIYUTAHIE BEKTOPOB.
VMHOXXeHHe BeKTOpa Ha 4YKCiIo. PasnoxeHne BeKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOpaM. I[IpaBuio mapajuienenunena. Pemenude 3amad, CBS3aHHBIX C
IIpUMEHEHHEM MpPaBUJl JeWcTBUH ¢ BekTopamu. [IpsMoyrompHas cucrema



KOOpIMHAT B HpocTpaHCTBE. KoOpAMHATE BEKTOPa. [Ipocreifimue 3a1a4d B
KOOpAMHATaX. YTOJ MEeXJIy BEKTOpaMHu. CxaypHOe IPOM3BEICHUE BEKTOPOB.
BrrupcieHre YIJIOB MEXIY NPSIMBIMUA U ITOCKOCTAMH. KoopauHaTHO-BEKTOPHBIH
MeTOJ| IPU pellIeHNH F€OMETPUIECKUX 3a1at.



IIJIAHUPYEMBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHEIE pe3yNBTATEl OCBOGHHSA TpPOrPaMMbl y4eOHOro  IpeaMera

«MareMaTHKa» XapaKTepU3yIOTCA:

I'paskaaHcKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO TPAXKTAHCKOH O3UIINH o0ydJaromerocs: Kak akTHBHOI'O
A OTBETCTBEHHOrO WIEHA pPOCCHIiCKOro oOIIecTBa, TMPEACTABICHHCM O
MATEMATHYECKAX OCHOBAX ()YHKIMOHMPOBaHHS PaslUIHBEIX CTPYKTYp, SBICHHH,
IpoLEeAyp TpaXKHAaHCKOro 0O0IIecTBa (BBIOOpBI, ONPOCHI H TMp.), YMCHHEM
B3AUMOEHCTBOBATh C COLMAJIBHBIMUA HMHCTUTyTaMHd B COOTBETCTBHM C HX
(QYHKIUSIMU ¥ Ha3HAUYCHUEM.

IMarpuoTHYecKoe BOCIHTAHUE:

cOPMIPOBAHHOCTHIO POCCHICKOHN TPAX/IAHCKOM HACHTHYHOCTH, yBaXKEHHA K
IIPOIIIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOMICHHEM K
JOCTHXKEHHSM POCCUIHCKMX MAaTeMaTHKOB U POCCUHCKON MaTEMAaTHYECKOH IIKOJIEI,
K WCIIOJIB30BAHMIO STHX NOCTIDKEHMH B APYIMX HayKaX, TEXHOJOrMsX, cthepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIUTAHHUSA:

OCO3HAHUEM IDYXOBHBIX IIEHHOCTEH pPOCCUICKOrO Hapo/a;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO ~ CO3HAHMS, ITHUYECKOro  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHHEM JOCTIKEHUI HayKH U JeATENbHOCTHIO
YYSHOT0; OCO3HAHHEM JIMYHOTO BKJIAJA B IOCTPOEHHE yCTONYMUBOrO Oy AyIIeTo.

DcTreTHYecKoe BOCIMTaHHe:

ACTETHYECKUM OTHOIIEHHEM K MHPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJad, pelIeHuH, paccyxeHui;
BOCIIPMMMYHMBOCTBIO K MaTEMaTHYECKUM acIeKTaM Pas/IMYHbIX BUIOB HCKYCCTBA.

du3nyecKkoe BOCNIUTAHUE:

cOPMHUPOBAaHHOCTBIO YMEHMS IPUMEHATh MaTeMaTHYeCKHe 3HaHUA B
MHTEpEeCax 3J0pOBOro ¥ Ge30macHoro obpasa XHU3HH, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3[0POBBIO (310pOBOE IUTaHWE, COATaHCUPOBAHHBIA PEXUM 3aHATHU U

OTIBIXA, perynspHas buznyeckas aKTUBHOCTB); (U3UUECKOTO
COBEpILIECHCTBOBAHMS, pu 3aHATUAX CIIOPTHUBHO-03JOPOBUTENILHOM
IeSITeTFHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTEIO K TPYHY, OCO3HAaHHEM IIEHHOCTH TPYHONIOOMs; UHTEPECOM K
pasnuyHbiM  chepaM  TpodecCHOHATLHOM  NEeSTEeIbHOCTH, CBA3aHHBIM  C
MaTeMaTHKONd M €€ MPHIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOP
Oymymie#t mnpodeccMd W peau30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBL;



[OTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMAaTMYECKOMy 00pasoBanmio U
caMoOGpa30oBaHMI0 Ha NPOTKEHHH BCEH JKU3HM; TOTOBHOCTBIO K aKTHBHOMY
YUACTHIO B PEIIeHUM NPAKTUIECKHX 3a/1a9 MaTeMaTHYECKOH HaIpaBIeHHOCTH.

IKOJOTHYECKOE BOCIIUTAHHE:

chOPMHEPOBAHHOCTEIO SKOJOTMYECKOH KYyJIBTYPEl, MOHUMAHHEM BIMAHUA
COIMATBHO-3KOHOMIYECKUX MPOLECCOB Ha COCTOSHHME TIPUPOAHON 1 COLIMAIILHOM
cpempl, OCO3HaHMEM TIOOATBHOTO — XapaKkTepa  IKOIOIUIECKUX po0JieM;
opueHTaLpell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJI pelleHUs 3a7ad B
o6JacTH OKpY)Karollel cpenpl, IJIAHUPOBAaHMA IIOCTYNIKOB M OLCHKH HX
BO3MOYKHBIX TOCIEACTBHI AJI OKPY>KaIOLel Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHUS:

C(I)OpMHpOBaHHOCTBIO MI/Ip0B033peHI/ISI, COOTBCTCTByIOIlIeFO COBpeMCHHOMy
YPOBHIO pPasBUTH HAayKd W  OOIIECTBEHHOH IPAaKkTHKH, IIOHUMaHHEM
MATEeMaTHYECKOH HayKH Kak cepsl 4eloBEeUecKOd JesATeNbHOCTH, ITaloB €8
pa3BUTHS W 3HAYMMOCTH JUI PAasBUTHS LMBUWIM3ALHH; OBJNAJCHHEM S3BIKOM
MAaTEeMATHKHd M MaTeMaTHdecKol KyILTypod Kak CpEeACTBOM IIO3HAHUS MHUDA;
FOTOBHOCTBIO OCYIIECTBIISTH MPOEKTHYI0 H HCCIIENOBATENbCKYIO ACATENPHOCTD
WHIUBHUIYaJIHHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI

MertanpeaMeTHbIE pe3yJbTaThl OCBOSHUsA IPOrpaMMbl y4eOHOro MpeAMeTa
«Maremaruka XapakTepU3yIoTCs OBJIIaZIeHIEM YHHUBEPCATbHBIMU
NO3HABAMENBHBIMU  OCUCMEUAMYU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBLMU
Oeticmeuamu, YHUBEPCAIbHbIMU PESYNIAMUBHLIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  nosHasamenvHvle  Oelicmeusi,  obecnewusarom
gopmuposanue 6a308bix KOZHUMUBHBIX NPOYECCo8 oOyuaowuxci (0C60eHuUe
Memo0o8  NO3HAHUA  OKDYJdCAIOWje20  Mupa;  NpUMEHeHue  JO2UYECKUX,
uccnedo8amensCeKux onepayull, ymerul pabomamso ¢ ungopmayuet,).

Ba3zoBble Jioru4yecKue AeicTBHA:

e BBIABIATH M XapaKTEPH30BaTh CYILECTBEHHbIC IIPU3HAKH MaTeMaTHYECKHX
OOBEKTOB, IOHSATHIA, OTHOIIEHUN MEXAy IMOHATUSIMY; (HOPMYIMPOBATH
onpeleseHHs IIOHATUH; YCTaHABIMBAaTh CyLIECTBEHHBHIA  IIPHU3HAK
KiIaccuGHUKAllMi, OCHOBaHUS Uil OOOOLIEHHS M CpaBHEHUS, KPUTEPHUHU
IIPOBOAMMOTO aHAIN3a;

e BOCHDUMHMMATh, (OPMYJIMpPOBaTh U MPeoOpa3oBBIBATH  CYXICHUS:
YTBEPAUTEILHEIE M OTPUIATENbHEIE, eIUHWYHBIE, YacTHble U O0O0IIue;
YCIIOBHEIE;

e BBISBIATH  MaTeMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NPOTUBOpEYMsT B (paKTaX, HOaHHBIX, HAOMIONEHMSX U YTBEPKICHUSIX;



mpemyaraTb ~ KpUTepUM IV BBIABICHHI 3aKOHOMEPHOCTEH |
IIPOTUBOPEYHIA;

e JeJIaTb BBIBOJBI C MHCIIOJIL30BaHUEM 3aKOHOB JIOI'HKH, JCOYKTHBHBIX H
MHIyKTHBHBIX YMO3aKJIFOYeHHUH, YMO3aKJIIOYEHUH 110 aHAJIOTUH;

e IIPOBOIMTH CaMOCTOSITENIEHO I0Ka3aTelIbCTBa MaTeMaTU4YeCKUX
yTBepXIeHUH (IpsMbIe 1 OT IPOTHUBHOr0), BBICTPAMBATh apryMEHTAlHUIO,
IPUBOAUTH IPUMEPHl ¥ KOHTPIPHUMEPHL, 000CHOBBIBaTh COOCTBEHHBIC
CY’KIICHHS 1 BBIBOJIEI;

« BEOUpaTh crmoco6 pemeHus yueOHON 3anaqy (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIUeHHs, BHIOMpaTe Haumboiee HOOXOMAIMIA ¢ Yy4ETOM
CaMOCTOSTEJIFHO BBIACIIEHHBIX KpI/ITepI/IeB).

Ba3oBLle uccjeaoBaTeJbCKHE IleﬁCTBHﬂ:

e JCIIOJNB30BATH BOHPOCHI KaK KCCIEJOBATENBCKUN MHCTPYMEHT IIO3HAHHUSL,
(OpMyIHpPOBaTh BONPOCH], (UKCHPYIOIIHE IPOTUBOPEIHUC, npobiemy,
yCTaHABIMBaTh  MCKOMOE U  JIaHHOE, (GopMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIHI0, MHEHUE;

e IIPOBOJUTH CaMOCTOSITETIBHO CIUIaHUPOBaHHBIH DKCICPUMEHT,
MCCIEOBAHME II0 YCTAHOBJICHMIO OCODEHHOCTEM MAaTeMaTH4eCKOro
06BeKTa, SBJIEHWS, IIPOLECCa, BBUIBJICHUIO 3aBHCHMOCTEH MeXIy
00BEKTaMH, SBIIEHUSIMU, IPOLIECCAMU;

e CaMOCTOATENBHO (HOPMYIHPOBATE 000OIIEHHS U BEIBOJEL I10 PE3yJIbTaTaM
HpOBe,Z[éHHOFO Ha6mo,u;er1;1, HCCIeO0BaHUsI, OLEHUBATH JOCTOBEPHOCTH
I0JTy4€HHBIX Pe3yJIbTaTOB, BEIBOAOB M 0000IIEHHUIT;

¢ IIPOrHO3MPOBATH BO3MOXHOE DasBUTHE IIpolecca, a TAKKe BbIABUIATh
IIPEIIIOTIONKEHHS O €TI0 PAa3BUTHHU B HOBBIX YCIIOBHSX.

PaGoTa ¢ nadopmanmeii:

e BBIBIATH JeQUIMTH WHOOPMAIUH, NaHHBIX, HEOOXOMAMMBIX Ui OTBETa
HA BOIIPOC U JIJIS pEIIeHUs 3a1a4H;

o BHIOMparTe HHPOpPMALMIO U3  HCTOYHHMKOB  PA3JIUYHBIX  THUIIOB,
aHAJIN3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATh HH(YOPMALHUIO
Pas3IHUYHBIX BUAOB U (OPM MPEACTaBICHMS,

e CTPYKTYpHPOBATh HH(POPMALHIO, IPEJICTABIATE €€ B PasIM4HBIX (opMax,
HILTIOCTPHPOBATh I'padNIeCKy;

e OIICHUBATh HaZIE>KHOCTh uHOpMaLUU o CaMOCTOSITEJIBHO
chOpMyTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMyHUKGmueHble Oeiicmeus, obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKO8 0OYUAIOUUXCA.

O6uenue:



BOCHpHHUMATh # (OpMyIHpOBAaTh CYXJCHHS B COOTBCTCTBHM  C
YCNOBHAMHA ¥ LESMH OOIICHHs; SICHO, TOYHO, IPAMOTHO BRIpAXKATE CBOIO
TOYKY 3pEHHS B YCTHBIX ¥ NHMCHMEHHBIX TEKCTaX, AaBaTh MOACHEHH II0
XOJIy PeIIEHHs 32/[a4H, KOMMEHTHPOBATH [OJIYIEHHBIN PE3yIbTaT;

B X0JIe 00CYXIeHHs 331aBaTh BOMPOCHI 110 CYLIECTBY 00CyX1aeMO¥ TEMBI,
Ipo6IIEMEI, pelIaeMoll 3a/1aqH, BbICKa3bIBaTh /IEH, HAIICJICHHBIE Ha TIOMCK
DELIeHNs; COTMOCTABISTh CBOM CYXXIGHHS C CYXICHUSIMH JpyruX
YJaCTHHUKOB [HUAJOra, OOHApyKMBaTh PaslMYMe U CXOACTBO MO3UIUH; B
KOPPEKTHOM dopMe GopMyTHPOBaTh Pa3HOINACHS, CBOU BO3PAKEHMUS,
PCACTABAATS  DPe3yNbTaThl  pelIeHMs  3a/aud,  OKCIePUMEHTa,
HCCICIOBAHHS,  I[POEKTa;  CAaMOCTOATENBHO  BBIOUpate  (opmar
BBICTYIUICHHS C y9&TOM 3a/a4 PE3CHTAIMH ¥ OCOGCHHOCTEH ayIATOPHH.

CoTpyaHHYECTBO:

3)

[IOHMMAaTh ¥  WCIONB30BaTh  IIPEMMYINECTBA  KOMAaHIHOH  H
WHUBHAYAIbHON paGOThl IPU PeleHHH yIe0HbIX 3a/ja4; IPUHAMATD LeJIb
COBMECTHOH JeATeNbHOCTH, IUIAHHPOBATh OPraHU3alMI0 COBMECTHOH
paGOTEI, pacTpe IeNTh BUIbI paboT, TOTOBAPHBATBCs, 00CYKAATh MPOLECE
1 pe3ynbTaT paboThl; 00001aTh MHEHUS HECKOIBKUX h130)1 (317 8
y4acTBOBaTh B IPYIIIOBBIX (opmax paboTsl (00CyXAeH s, OOMEH MHEHHUH,
«MO3rOBBIE ILITYPMBI» M HHBIE); BBIIOJIHATH CBOK 4YacTh pabOTBI H
KOOpAHHUPOBATDH CBOH HeﬁCTBHﬂ C JApyruMu dYICHAMH KOMAaH/IbI,
OIIEHHBATh KA4eCTBO CBOEro BKJIaJa B OOLIMM IPOTYKT IO KPUTEPHUIM,
c(OpMyTUPOBAHHBIM YIACTHUKAMH B3aUMOJCHCTBHS.

Vuugepcanvuvie — pezyiamuensle  O0elicmeusl, obecneyusarom

popmuposarue cMbiC108b1X YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUMHOCU.
CamoopraHu3anus:

COCTABIISATH IUIAH, AITOPUTM PEIeHHs 3a/1a4l, BEIOHPATh CIIOCO0 peIleHUs
C YU4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH C yIETOM HOBOK
nHpOpMauu.

CaMOKOHTPOIIb:

BIAaNeTh HAaBBIKAMM IIO3HABAaTEJIBHOU pediekcud Kak OCO3HaHHs
COBEPILIAEMBIX AEHCTBUI M MBICIUTENBHBIX IPOIECCOB, MX PE3yJbTATOB;
BIAIETh CIIOCOOaMH  CaMOIIPOBEPKH, CAMOKOHTPOJSA Ipolecca H
pe3yJbTaTa pelleHHs MaTeMaTU4eCKOH 3a1a4H;

IpEIBUIET TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH pPEIICHUH
3a7layl, BHOCHUTh KOPPEKTUBHl B JEATEJIbHOCTh HA OCHOBE HOBBIX
00CTOSTENLCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;



e OIIEHMBAaTh COOTBCTCTBUC pE3YyJbTaTa neau HA  yClIOBHAM, 00BACHATH
IIPUYMHBl TOCTIDKEHMS] WM HEIOCTIKCHUS DPE3YJIbTaTOB ACATENIBHOCTH,
HaXOAUTh OMIKOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

10 KJIIACC

OneprpoBaTh MOHATHAME: TOUKa, IPAMasi, IIIOCKOCTb.

[IpUMeHATh aKCHOMBI CTEPEOMETPMH M CIECACTBHS W3 HUX IPH PELICHHH
reOMETPUIECKIX 3a/1a4.

OnepupoBaTh IOHATHSIMH: MAPANIETBHOCTh ¥ NEPIEHIUKYISIPHOCTh TPSIMBIX
U ITOCKOCTEH.

KnaccubuiuposaTh B3aMMHOE PACIOJIOXKEHHE IPSMBIX M IUIOCKOCTEHW B
IIPOCTPAHCTBE.

OneprpoBaTh MOHSTHSAMH: IBYTPaHHBIH yroj, IpaHd IBYIPaHHOrO yria,
pebpo AByrpaHHOro yria; JMHEHHBIA yroyi ABYIPaHHOIO yria; rpajycHas mepa
ABYIPaHHOIO yria.

OnepupoBaTh MOHATHSMH: MHOTOI'DaHHHK, BBITYKIBIH M HEBBIIYKIBIH
MHOTOIPaHHUK, 3JIEMEHTEI MHOTOTPaHHKKA, [IPABIJIBHBIA MHOTOIPaHHUK.

Pacrio3HaBaTe OCHOBHBEIE BHIB MHOTOTPAaHHUKOB (IHMpamuzaa; IpU3Ma,
IpAMOYTOJILHBIN Hapaienenumnes, Kyo).

KnaccupuuupoBaTs  MHOTOTpaHHHKH,  BBIOMpas ~ OCHOBaHMS  AJIA
KknaccuuKkaiyy (BEIIYKIBIE W HEBBIMTYKIBlE MHOTOTPaHHUKM, MpaBHJIbHbIE
MHOTOTPaHHMKH; IPAMEIE M HAKIIOHHEIE IPU3MBI, IIapaJlIeNIeUuIIe bl ).

OHepI/IpOBaTB IIOHATHAIMHU.: CEKyIllas IIJIOCKOCTb, CCUCHUC MHOI'OTPaHHHUKOB.

OOBSICHSTH IPUHIKIIEI IIOCTPOSHUS CEYSHUM, HCITONIB3YSI METO/ CIIEOB.

CTpOHUTh CEYEHHS MHOTOTPaHHMKOB METOJOM  CJIEJIOB, BBITIOJHATh
(BBIHOCHBIE) IUIOCKHE YepTeXU W3 PUCYHKOB NPOCThIX OOBEMHBIX (QUIyp: BUI
CBEpXY, COOKY, CHH3Y.

Pemats 3amaun Ha HaXOXKIEHHE T€OMETPHYECKUX BEJIHYMH 10 00pasiaM Wil
aNropuT™MaM, IpPUMEHss W3BECTHBIE AHANUTHYCCKAE METOIBl IIPH PEIIEHHH
CTaHJAPTHBIX MAaTeMaTHUYeCKUX 3a/1au Ha BEIYMCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH{, OT TOYKHM JO MpAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIUBAIOIIIMUCS MIPSIMBIMH.

Pemate 3amaun Ha HaXO0XICHHC Nr€COMETPUYECCKUX BEIIUYUH I10 06pa3uaM 501051
aIrOpuTMaM, IPHMEHSS U3BECTHBIE AHAIUTUYECKHE METOIBI IIPH pElIeHHH
CTAaHIAPTHHIX MAaTeMaTHYeCKHX 3aiad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCA IPAMBIMH, MEXAYy MpIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHEBIX YTIIOB.



Bounciaare 00bEMBI B IIOLIAAH IOBEPXHOCTEN MHOTOTPAHHNKOB (mpu3Ma,
ngpamuia) € [OPUMEHEHHEM dopMy1; BBIYHCIATH COOTHOUICHHMS —MEXKIY
[UIOIIA MY TIOBEPXHOCTEH, 00bEMaMu MOTOOHEIX MHOTOTPAHHIKOB.

OreprpoBaTh MOHSTHSMH: CAMMETPHA B IPOCTPAHCTBE; UEHTP, OCh H
IJIOCKOCTH CHMMETPUM; LIEHTP, OCh U INIOCKOCTh CUMMETPUH Gurypsl.

Wspiexats, OPeoOpa3oBBIBATE W HHTEPHPETHPOBATH uHQOpMALKIO O
TIPOCTPAHCTBEHHBIX [€OMETPHYECKAX dbHurypax, IPEACTABICHHYIO HA YEPTEeXax U
pHCYHKaX.

[IpUMEHATh T'€OMETPUIECKUE dakTel UIs peIleHHs CTePeOMETPUIECKUX
3a71a4, IPEANONArAlOMKX HECKONBKO MIAroB PEIIeHUs, ECIIH YCIOBHS PHUMEHCHI
3aaHbl B SBHOU opMe.

[IpuMeHsTs —mpocTefillme NPOrPaMMHBIE — CPEACTBA  H  SJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMEI IIPH PELICHHH CTEPEOMETPUHCCKUX 3aa.

[IpuBOaWUTH IPHMEPEl MaTeMaTHISCKHMX 3aKOHOMEPHOCTE B IpHUpOAE U
XU3HH, PACIIO3HABATE IIPOSIBIICHNE 32KOHOB [€OMETPUH B UCKYCCTBE.

[IpuMeHSTh TOJyYeHHBIe 3HAHWMS HA NPAKTHMKE: aHAIN3HPOBATE PEANBHBLIC
CHTyallud ¥ TIPHMEHSTh H3yYEHHBIE IOHATHS B MPOLECCS IMOMCKA PEIICHM
MaTeMaTAdecKd CGOpMyIMPOBaHHOKM MpoOIeMbl, MOICIUPOBATE  peallbHbIC
CHTyauud Ha S3BIKE ICOMETPHH, HCCIEf0BaTh IOCTPOCHHBIE MOJCIH C
HCIIONb30BAHHEM FEOMETPHUYCECKIX TIOHATHH U TEOPEM, allapaTa alreOpsr; permars
IIPaKTHYeCKHUE 3aa4H, CBA3aHHBIE C HAXOXKICHHEM F€OMETPHHECKNX BEIMIHH.

11 KJIACC

OnepupoBaTh MOHATUSMH: LWIMHAPUYECKAs IOBEPXHOCTD, obpazyromue
IITHHAPHYECKOH ~ TOBEPXHOCTH;  IMIMHID;  KOHMYECKas  MOBEPXHOCTS,
00pa3syrolre KOHMIECKOH ITOBEPXHOCTH, KOHYC; cdepryueckas IOBEPXHOCTb.

Pacro3sHasarh Tella BpalleHus (WIMHAD, KOHYC, chepa U 1map).

OOBICHITE CIIOCOOEI TOTy4YeHUs TeJl BpalllCHHUs.

KnaccubuiypoBaTs B3aUMHOE PACIIONOXKEHHE COEPhI U IIIOCKOCTH.

OrnepHpoBaTh MOHATHSIMHE: IIaPOBOM CETMEHT, OCHOBaHUE CETMEHTa, BBICOTA
CerMeHTa; IapoBOi CIIOi, OCHOBaHHE IIAPOBOIO CJIOs, BBICOTA IIAPOBOrO CJIOK;
IIIAPOBOI CEKTOP.

Boupcnare o00BEMBI M IUIOM@OXM [TOBEPXHOCTEM Tel  BpalleHus,
TeOMETPUYECKHX TEJl C MpUMeHeHHeM (hopMyiL.

OrepupoBaTh IIOHSATHUSMHA: MHOTOIDAHHHK, BIIMCaHHEIH B cdepy H
ONMCaHHEIM oOKoio cdepsl; cdepa, BOUCAHHAs B MHOTOIPAaHHUK WK TeEJO
BpallleHUs.

BBIUKCIIATh COOTHONIEHUS MEXIy ILIOMIAIsIMH MOBEPXHOCTEH M 00BEMamMu
MOJOOHBIX TEIl.



V306paxars m3ydacMbie QUIYpsl OT PyKH M € NPAMCHEHHEM MPOCTEIX
4epTEKHBIX HHCTPYMEHTOB.

BBInoHATh (BHIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
duryp: BEA CBEPXY, COOKY, CHU3Y; CTPOUTE CEUCHNS Tell BpaIlCHHA.

VI3BIeKaTs, WMHTEPIPETHPOBATh K NPeoGpa3OBBIBATE HMH(QOPMAIHIO O
IIPOCTPAHCTBEHHEIX TeOMETPUUECKHX (QUrypax, IPENCTABICHHYI0 Ha HEPTEXNax U
pHCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTBE.

BLINIONHATG JeMCTBHS CJIOXKEHWsI BEKTOPOB, BBIYMTaHHA BEKTOPOB H
YMHOYeHHs BEKTOPA Ha UHCII0, OGBICHSITh, KAKUMU CBOACTBAMM OHHI O0JIa/IatoT.

ITpuMeHSTH [IPaBUJIO Mapaieslenuea.

OreprpoBaTh MOHATHAMHE: AeKapTOBbl KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOIYJb BEKTOpa, DPABEHCTBO BEKTOPOB, KOODAMHATEI BEKTOPA, YIOJ MEXIy
BEKTOPaMH, CKaJIAPHOE [POU3BEICHHE BEKTOPOB, KOJTMHEAPHBIE X KOMILTAHAPHBIC
BEKTOPBHI.

HaxomuTs CYyMMY BEKTOPOB U IIPOM3BECHIE BEKTOPA HA YHMCIIO, yroJl MEXAY
BEKTOpaMH, CKAISIPHOE IPOM3BEJEHME, pacKiIaJblBaTh BEKTOp MO JABYM
HEKOJUTHHEeapHbIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[IpuMenaTs reoMerpudeckue GAaxkThl IJId DEIICHHsS CTePEOMETPUISCKUX
337134, IPEATIONATAOIIMX HECKOJIBKO IIaroB PEIlEeHHs, eCIIM YCTIOBUS IPHUMECHEHHUS
3a/IaHbl B IBHOW QopMme.

PemaTe mpocTellye reoMeTpHYecKre 3afadyd Ha IpHMEeHEHHe BEeKTOPHO-
KOOPAMHATHOTO METO/A.

Penrate 3afaud Ha JIOKa3aTelNbCTBO MAaTEMAaTHYECKHX OTHOLICHHW U
HaXO0X/IeHUEe TeOMETPUUECKUX BEIMYHH 10 00pa3liaM WIH aJrOpUTMaM, IPUMEHS S
U3BECTHBIE METOBI IIPU PELIeHIH CTaHJapTHBIX MaTeMaTHYECKHX 3a/1a.

[IpuMeHsATh mOpoCTeiillie IporpaMMHBIE CpEeACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPY PEIIEHUH CTEPEOMETPUIECKUX 3aaY.

[TpuBOAUTh NPHUMEPHl MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B IIpUpOJE H
YKU3HY, PACIIO3HABATH IPOSBIICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[MpuMeHSTH MONyYeHHbIE 3HAHUS Ha IpPaKTHUKE: aHAJIU3HPOBAaTh pealbHBIE
CUTyallUl M IIPUMEHATb H3y4YCHHBIC IIOHATHA B IIPOIECCE IIOMCKA PEIICHUA
MaTeMaTH4ecKd CHOpMyNIUPOBaHHOM IpPOGIEMBI, MOJENIUPOBATh pEabHBIC
CUTyallUl Ha $3bIK€ TIEOMETPHH, MHCCIeOBaTh IIOCTPOCHHBIE MOJENIU C
MICTIONIb30BaHMEM I€OMETPUIECKIX ITOHATUI U TeOpeM, arnapara ajareOpsl; pemars
IpaKTUYEeCKUE 3a/laul, CBA3aHHbIE C HAXOXKJCHHEM reOMEeTPHUYECKUX BEJIUIMH.
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CTCPCOMETPHUHU U CIIEACTBHUSA U3 HHUX

IpSMBIE
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CBoiCTBa MapaJUIEIbHBIX INIOCKOCTER

Hpocrenmne IIpOCTpaHCTBeHHBIe (bnrypm

Ha IUIOCKOCTH: TETPa’zip, KyoO,
napauiesenuIe/T

[TocTpoenue ceuenuii

[TocTpoenue cedeHuit

Konrposnsuas pabora mo teme "l[Ipsameie u
IUIOCKOCTH B IIPOCTPAHCTBE.
ITapanensHOCTh HPAMBIX U ILIOCKOCTEH"

[TeprieH AUKYISIPHOCTD IPSMOK B
IUIOCKOCTH: TIEPIICH IUKYJISPHEIE IIPSIMBIE B
IPOCTPAHCTBE

[Tpsmele napa.uneﬂLHLIe u
HIepIIe HIUKYIIPHBIE K INIOCKOCTH
[TpsMEle mapajuIeIbHbIE H
NePIEH/MKYIAPHBIE K IIOCKOCTH

[Tpu3HaK mepnesKyJIAPHOCTH np;mon "
IUIOCKOCTH

[Mpu3Hax nepneH/:menpoocm IPSIMOH U
IUIOCKOCTH

Teopema o HpSIMOI/I Hepl’IeH,III/IKYJISIpHOI/I
IIIOCKOCTH.

Teopema o np;nvlon nepnemmxympnon
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IIOCKOCTH

JIBYTPaHHOro yria

[lepnienuKyNSp ¥ HAKIOHHEIE:
pPacCTOAHMUE OT TOUKH JI0 IIOCKOCTH,
pPaccTosHME OT OPSIMOM J0 IIOCKOCTH
IleprieR UKy ISP ¥ HAKJIOHHEIE:
pacCcTOAHMUE OT TOUYKH JI0 INIOCKOCTH,

pacCTOIHUE OT HpﬂMOﬁ J0 IIIIOCKOCTH

[TepneHuKysp ¥ HAKIOHHEIE:
paccTOSHUE OT TOYKH 0 INIOCKOCTH,

pacCTodHuE OT HpSIMOﬁ 0 IINIOCKOCTH

IlepneruKysp U HAKIOHHEIE:
PacCTOSHHE OT TOYKH JI0 IUNIOCKOCTH,
PacCTOSHHE OT MPAMOH 10 IUNIOCKOCTH
VYTIIBI B IPOCTPAHCTBE: YTOI MEX/Y
IPAMOH M IUIOCKOCTHEO

JIByrpaHHBIi yroJ, TUHEHHBE yron

JBYTPaHHOI'O yriia

JIByrpaHHBIiH yroJ, JUHENHBI yron
[Tepne s UKy IApHOCTH MIOCKOCTEH:
IIPAU3HAK MEPIEHIMKYJISIPHOCTH JBYX
IJIOCKOCTEH

Ilepne HEIUKYIAPHOCTE MIOCKOCTEH:
[IPU3HAK MEePIIEHIUKYJIIPHOCTH ABYX
IUIOCKOCTEH

[lepneHUKyISPHOCTD IIIOCKOCTEH:
[IpU3HAK NEPIECHAUKYJISIPHOCTH JBYX
IUIOCKOCTEH
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Teopema o TpEx nepneHaUKyISIpax

Teopewma o Tpéx nepmenaukyspax

Teopema o TpEx nepneHAUKYISIpax
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Kontponsnas pabota 1o remam
"llepIIeHIUKYIIIPHOCTD MPAMEIX
Al

IUIOCKOCTEH" M "V TIIBI MEXKAY MIPSIMBIMH U
IIOCKOCTSIMA"

[lousrue MHOI'OrpaHHHKa, OCHOBHBIE
SJICMCHTBI MHOT'OTPAHHHKA, BBITYKIIBIE 1
HEBBIIIYKJIBIC MHOTOIPaHHMKH pa33§pTKa
MHOTr'OTpaHHHKa
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IpaBHJIbHAA U yCEUEHHAS IUPaMUIa
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OpH3MBbL; OOKOBas U IIOJHAS TOBEPXHOCTh
IPHU3MBHI

[Tapannenenunen, mpsMOYTOILHEIN

[Ipamuja: n-yrojnsHas mupamuia, rpaHy
U OCHOBaHUE ITHMpaMUIBL; OOKOBas U
IIOJIHAs IOBEPXHOCTD ITHPAMHIBL;

IIpaBHIBHBIE MHOTOTPAHHMKH: IIOHSITHE
IIPaBHJIBHOI'O MHOTOTPaHHHKA;
[IpaBUJIbHAS [IPH3MA M PaBUILHAS
NHEPaMHa; IPaBUIbHAS TPEYroabHas
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IIpencTaBnenue o MpaBUIBLHBIX
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Ne n/m ’ Tema ypoxa

mwiockoctu. CeueHus miapa

S A

C(I;ép;;l melp ;vuelgp, palmyc, I[Han;erp, :

IUIOMIAb IIOBEPXHOCTH CHEPHI
Bsaumuoe pacronoxenue cepsl u
IUTIOCKOCTH; KacaTeJlbHas IJIOCKOCTh K
cepe; mromans cheprr
W3o6paxenue cdepsr, mapa na

I{unus praecKast MoBEpPXHOCTS,
obpa3sylomue IIIHHAPHIECKOM
HOBEPXHOCTH, OCH IHITHHIPUIECKOM
IIOBEPXHOCTH

[unusap: ocHoBaHus ¥ GOKOBast
IIOBEPXHOCTH, 00pa3yromas u OCk;
IIomanb 6OKOBO# U MONHOM
IIOBEPXHOCTH

o =T

Bceero |

| Kotmaecreo 9acos

Konrpoabusie  IIpakrnueckue
padorsl

padoThI

—

JlaTa |
H3yYeHHs |

DeKTpoHHbIE

nupposbIe
o0pa3oBaTeIbHbIE

pecypcebl

N306paxeHne IUIMHAPa HA IIIOCKOCTH.
Paséprka mumnapa. Ceyenus

UIMHIpa (TUIOCKOCTHIO, TapajljielbHOM
WJIH TEPHIEHIUKYIISIPHON OCH LHIKHIPA)

Konunyeckas noBepxHocts, 06pasyromue
KOHHUYECKOH IIOBEPXHOCTH, OCh U
BEPIIHHA KOHUYECKOM ITOBEPXHOCTH




Konyc: ocroBanue u Bepmnsa,

00pasyromas | 0Ch; IIOMAns GOKOBOH U
Yceu€HnEIi KOHyC: 0Opasyromie u
BBICOTA; OCHOBAaHUS U GOKOBast

HN300paxenne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. Ceuenus komyca
(ILTOCKOCTEIO, MAPaIIETbHOM
OCHOBAHHIO, U IIOCKOCTBIO, IIPOXOAIIeH

Kombunanus Ten Bpamenus u

MHuororpansuk, onHcaHHBIH 0KOJIO
chepsr; chepa, BucanHas B
MHOT'OTPaHHMK HJIM B TEJIO BPAICHHUS

Ilousrue 06 06bEMe. OCHOBHBIC

Ilono6HsIe Tema B IIPOCTPAHCTBE.
CoOOTHOIEHNS MEXY MTOIAIIMHE

IIOBEPXHOCTEH, 00BEMaMu MOJOOHBIX TE |

Konrponsras pabora o temam "Tena
BpameHus" u "O6wvemMsl Tex"

BekTop Ha MI0CKOCTH M B IPOCTpaHCTBE
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PEIICHNH T€OMETPHYECKHUX 3a1ay

HJIaHI/IMeTpI/II/I

Pasnoxenne Bextopa 10 Tpém
HEKOMIUTaHApHBEIM BekTopaM. IlpaBuio
napanie/enuie/a

Penrenne 3aav, CBA3aHHEBIX C
IPUMEHECHHUEM IIPaBUJI IEHCTBHIA C

BCKTOpaMI/I

prmoyronr;ﬂaﬂ cucremMa KOOpI[I/IHaT B
npocrpaHCTBe Koopmusarte! Bexropa.

Yron Mexq{y BeKTopaMH CKaJISIpHOC

HpOI/ISBeI[CHHe BeKTopOB

. S SaE——

Boruucnenue YIJjoB MC)KIIy HpSIMLIMI/I u
HJIOCKOCTSIMI/I

KOOp}II/IHaTHO BCKTOpHBII/I METOL HpH

Kontponbhas pabora mo teme "BekTopEI

U KOOPJIHHATEI B IIPOCTpPaHCTBE"
IToBropenue, oGobmeHuHe 1
cuctemarusanus 3HaHuii. OCHOBHBIE
¢urypsr, $haxteL, TeopeMs! Kypca

IloBTOpenue, o6o6me}me U
CHCTeMaTu3auus 3HaHuii. OCHOBHBIE
(urypsl, paxTsL, TeopeMsI Kypca
IIJIaHUMETPHI

IToBTOpenue, 0600menue u
CHCTeMaTH3alus 3HaHHUH. 3aa9u
TUIAHUMETPHHA U METOJIbI HX PEeLICHHS
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. IloBTopenue, 0606menwe U
| cHucTeMaTH3auus 3HaHui. OCHOBHEBIE
I

31
| durypsl, paxtsr, Teopemsr Kypca
| CTepeOMETpUH
e - et e
| 32 Hrorosas KOHTpOJ‘IBHaﬂ pa60Ta
T -
| 33 | IloBtopenue, 0606meHue 1
| cHCTeMaTH3anus 3HAHMI
] | IloBTopenue, 0606menue u
| 34 | CHCTeMaTH3alus 3HaHUH. 3amaun
| |

" OBIIIEE KOJIMYECTBO YACOB IO
'{ ' IIPOTPAMME

HJ'IaHI/IMeTpHH u MCTO,Z[BI HuX peHIeHHSI
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