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IHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma ydaebHoro npeameta «leomerpusi» (mpeameTtHast o0iacTh «MareMaTuka
1 MH(opMaTHKa») Ha YpOBHE CpeHero o0IIero oopa3oBaHus COCTaBIeHa Ha OCHOBE TpeOOBaHUM
K pe3yJabTaraM OCBOEHHS MPOTrpaMMBI CpeaHEro ofmiero oopazoBanus s oOydarommxcest 10-11
kiaccoB MBOVY Kpacnoapmeiickoit COLI B cOOTBETCTBUU CO CIEAYIOIIMMH HOPMAaTHBHBIMHU
JIOKYMEHTaMH:

- ®enepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «0O6 oOpazoBannmu B Poccuiickoit
denepaununy;

- ®enepanbHbIM 3ak0OHOM OT 24.09.2022 Ne 371-03 «O BHeceHuu usMeHeHuil B denepaabHblil
3akoH "O0 oOpazoBanuu B Poccuiickoit @enepamuu" u crareio 1 @enepanpHoro 3akona "OO
o0si3arenbHbIX TpeboBaHuUsAX B Poccuiickoit denepaunny;

- ®I'OC COO (IIpuka3 Munobpuayku Poccum ot 17 mas 2012 . Ne 413 «O06 yTBEpKACHUH
(benepaqbHOIO  TOCYIAapCTBEHHOTO  00pa30BaTelIbHOTO  CTaHIApTa  CpenHero  OOIIero
obpazoBanus» (3apeructpuposan 07. 06. 2012 r. N 24480);

- ®I'OC COO (12.08.2022 Ne 732 «O BHeceHHH U3MEHEHUH B (peepanbHblid rocy1apCTBEHHBIH
00pa3oBaTeNIbHBINA CTAHIAPT CPETHEr0 00IIero 00pa30BaHUs», C YUETOM U3MEHEHUH, BHECCHHBIX
npukaszom 19.03.2024 Ne 171;

- caHdTapHoO-3nHAeMHoNorTnueckumMu  TpedoBanusamu CII 2.4.3648-20 U TUTHEHUYECKUMHU
HopMmatuBaMu 1 TpeboBanusimu CanlluH 1.2.3685-21.

- ®enepanbHOM padoueii mporpammoit COO mo mpeamety «MaTemaTrkay

- OcHoBHOW 00pa3oBaTeNBHON MpOrpaMMoOi cpeaHero obmero ooOpazoBanus MBOY
Kpacnoapmetickoi COILI;

- Y4eOHBIM IJIaHOM cpeaHero obmero oopazoanuss MbOY Kpacnoapmetickoit COILI,

- llonoxenuem o pabouyux mporpammax, ydeOHbIX Kypcax (B TOM YHCIIE€ BHEYPOUHOH
JesITebHOCTH ), yaeOHbIX Moaynieit MBOY Kpacuoapwmeiickoit COLL,

- PaGoueii nporpammoii Bocriutanuss MbOY Kpacnoapmeiickoit COLL,

- Ilpukaz Munnpocsemenuss Poccun ot 21 centsiops 2022 . N 858 "OO yrBepxaeHun
(denepanbHOrO MepeyHs y4YeOHWKOB, JOMYIIEHHBIX K UCIOJB30BAaHUIO MPU peau3aluu
HMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTeIbHbIX IPOrpaMM HayaJlbHOIO OOILEro,
OCHOBHOTO 0O0IIlero, CpeaHero oOImero oOpa3oBaHUs OPraHU3ALMAMHU, OCYILIECTBISIOUIMMU
0o0pa30oBaTeNIbHYI0 [JESATEIBHOCTh M YCTAHOBICHMS MPEIEIBHOIO CpOKa MCIOJIb30BAHUSA
UCKJIIOYCHHBIX y4eOHUKOB"

- Ilpuka3 Munnpocsemenuss Poccum or 21.02.2024 Ne 119 «O BHeceHMM H3MEHEHUIl B
npunoxxerust Ne 1 u Ne 2 k npukazy Munucrepcra npocseiienus Poccuiickoit @eaeparuu ot 21
ceHTs0pst 2022 1. Ne 858».

Pabouass mporpamma yueOHOro mpeamera «leomerpusi» A OOydalOmIUXCS Ha YpPOBHE
cpeaHero o01mero oopa3oBaHUsl OPUEHTUPOBAHA Ha IIEJIEBBIE TPUOPHUTETHI, COPMYITHUPOBAHHBIC
B paboueit mporpamme Bocniutanuss MbBOY Kpacnoapmeiickoit COILI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «I'EOMETPUS

BaxHocTh yueOHOro Kypca Ie€OMETpUM Ha YPOBHE CpEIHEro oOIero ooOpa3oBaHUs
00yCJIOBJIEHa MPAaKTUUYECKONW 3HAYMMOCTBIO METANpPEIMETHBIX W MPEIMETHBIX PE3YJIbTaTOB
0o0y4eHHs T€OMETPUM B HANPABICHUH JIMUHOCTHOI'O Pa3BUTUS OOy4aromuXcs, (OPMHUPOBAHUSL
(YHKIMOHAJIBHOM MaTeMaTHYECKOM TI'pPaMOTHOCTH, W3YYEHHUsS JAPYIHX YYEOHBIX JUCLMILIHMH.
Pa3Butne y oOywarommxcs NpaBUIBHBIX MPEACTABIEHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMEeTPUYECKUX a0CTpaKIUil, COOTHOLIEHNH PEaJbHOIO U UAEAIBHOI0, XapaKTepe OTPakKeHUs



MaTeMaTUYECKONW HAYKOH SIBJIEHWH U MPOILIECCOB PEAIIBHOIO MHUPA, MECTE TEOMETPUU B CHCTEME
HayK U pOJIK MAaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
crocoOcTByeT (OPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS YUYalIUXCA, a TaKXkKe KadecTB
MBILUICHUS], HEOOXOAMMBIX JJIsl aJJalTallik B COBPEMEHHOM OOIIECTBE.

l'eomerpust siBasieTcst oJHUM K3 0a30BBIX IPEAMETOB HAa YpPOBHE CPEIHEro OOILEero
o0Opa3oBaHus, TaKk Kak OO0ECrevYrBaeT BO3MOXKHOCTb M3YyUEHHUS KaK JUCLUUIUIMH €CTECTBEHHO-
Hay4HOU HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHne, GOPMHUPYEMOE TMPU H3YYCHHUH OOYUYAIOIIMMHUCS TOHSITHIHBIX
OCHOB TE€OMETPUU U IOCTPOCHUM IIENOYKH JIOTUYECKUX YTBEPXKICHUM B XOJI€ pELICHUs
TF€OMETPUYECKUX 3aJlad, YMEHHE BBIIBUTaTh U OMNPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
WCIIONB3YIOTCA IPU PEUIEHUM 337ad €CTECTBEHHO-HAy4YHOrO0 MHMKJIA, B YAaCTHOCTHM M3 Kypca
buszuky.

YMeHue OpHUEeHTUPOBAaThCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0JnacTsIX AesTeNbHOCTH dYenoBeka. OpHeHTaIus YeloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEOO0XOAMMOE YCIOBHE €ro COLHMAIbHOrO OBITHS, (hopMa OTpa)KEHUS OKPYKAIOIIETo MHPA,
yCIOBUE  YCHEIIHOIO TO3HaHWs M  aKTHUBHOIO  IpeoOpa3oBaHUs  JI€HCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEANHSET pa3Hble BUJIbI Y4eOHOM U TPYIOBOIA
JeSITETbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHATBHO BaXKHBIX KauecCTB, MO3TOMY aKTyaslbHa
3a7a4a (OpMUPOBAHUS y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBHUIHOCTU
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAaKTUYECKOH
JESTENBHOCTH 110 MHOTHUM HAIpaBJICHUSM.

HEJN N3YUYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

Ilens ocBoeHHst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM YypOBHE
oOyyeHuss — o0meoOpa3oBaTebHOE M OOIIEKYJIBTYpHOE pa3BUTHE OOy4aromUXcs Yepes
oOecrieueHHe  BO3MOXKHOCTH ~ NPUOOPETEHUS W HUCIOJIB30BaHUS  CHUCTEMAaTHYECKUX
TCOMETPUYECKUX 3HAHUN M JIEHCTBUH, CIIENM(PUYHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIIHOTO
NPOAOIDKEHUS O0pa3oBaHMsl MO  CIEHUATBHOCTSM, HE CBA3aHHBIM C  MPHUKIATHBIM
WCTIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE INpeAHAa3HA4YeHA JUIsl OOyYaroIuxcs
CpeIHeH INKOJIbI, HEe WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHWH Ha YPOBHE OCHOBHOTO
obmero oopaszoBanus. Takum oOpa3om, oOydaroruecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOWTH
o01ye MaTeMaTH4ecKie YMEHHUs, CBA3aHHbIE CO CeIM(UKON TeoOMEeTpHH 1 HEOOXOUMBIE ISt
KU3HH B COBpeMEHHOM oOmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTh HW3YYHUTh
reOMETpUI0  Oosiee TIYyOOKO, €CIM B JajbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B
TreOMETPUYECKUX 3HAHUAX B IPOPECCUOHATIBHOM e TeIbHOCTH.

JlocTikeHHe  [end  OCBOSHHSI ~ MpOrpaMMbl  O0ECTeYMBaeTCsi  pelIeHUueM
COOTBETCTBYIOIIMX 3a7ad. [lpuopuTeTHBIMM 3ajadaMu OCBOEHHs Kypca «leomeTpum» Ha
6a3zoBoM ypoBHE B 10—11 kiaccax siBIsitOTCS:

(dhopMHUpOBaHKE MPEICTABICHHUS O TEOMETPUHM KaK YacTU MHUPOBOM KYJIBTYphl U OCO3HAaHHUE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

(dbopMHUpOBaHKE TIPEACTABICHUS O MHOTOTPAHHHMKAX M TeJaX BPALICHHUS KaK O Ba)KHEHIINX
MaTeMaTUYEeCKUX MOJIENIAX, IIO3BOJSIONIMX OIUCHIBAaTh M HM3ydyaThb pa3HbIE SIBICHUS
OKPY’KaIOIIEeTo MUPA;



(dbopMHUpOBaHME YMEHHS paclO3HaBaTh Ha YEpPTEk,aX, MOJEIAX U B pEAIbHOM MHpE
MHOTOTPaHHUKH U TeJla BpallleHus;

OBJIaJICHWE METOJAaMU pEIIeHUs 3a7jady Ha MOCTPOCHHs Ha M300paKEHMUSX MPOCTPAHCTBEHHBIX
duryp;

(hopMUpOBaHHE yYMEHHUs OMEPUPOBATH OCHOBHBIMU TOHSATHUSMU O MHOTOTPaHHHKAX U Telax
BpAIlIeHUs U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIQJICHUE aNTOPUTMAMM pELICHUS OCHOBHBIX THIOB 3a7ad; (OPMHUPOBAHUE YMEHHS
MIPOBOJIUTH HECIIOXKHBIE JI0KA3ATEIbHBIE PACCYKICHHUS B XOJI€ PELICHUS CTEPEOMETPHUYECKUX
3a/1a4 U 3a/1a4 € IPAKTUUYECKUM COIEPKAHUEM;

pa3BUTHE WHTEJUICKTYAJbHBIX U TBOPUYECKHUX CIOCOOHOCTEH OO0YyYaromuxcs, M0o3HABATEIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS;

¢dbopmupoBaHue  (QyHKIMOHAIBHOM TIPaMOTHOCTH, PpEJIEBAHTHOW TE€OMETPUM: yMEHHE
pacro3HaBaTh MPOSABICHHUS T'C€OMETPUYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEW B
peanbHbIX )KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUHU IPYIHX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTeH, (HOpMyIHpOBaTh MX Ha S3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIN, NPUMEHATh OCBOCHHBIM T'€OMETPUYECKUH amnmapar Uil peLIeHUs
MIPaKTUKO-OPUEHTUPOBAHHBIX  3aJlad, WHTEPNpPEeTUPOBAaTh M  OLEHUBATh IOJy4YEHHBIE
pe3ynbTaThlI.

OTnuanTenbHOW 0COOCHHOCTHIO IPOTPAMMBEI SIBIISIETCS] BKIFOUEHUE B KyPC CTEPEOMETPHU
B HayaJle €ro M3y4yeHWs 3a/ady, pelIaeMbIX Ha YPOBHE HWHTYUTUBHOIO IIO3HAHUSA, H
orpene€HHBIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOT0 U MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAHUE WHTYWTHUBHBIX
MPOLIECCOB, MOTUBHUPYET K AAIbHEHNIIEMY N3YyYEHUIO MIPEAMETA.

[Ipennourenue oTAaéTCs HATISAAHO-KOHCTPYKTUBHOMY METOAy OOydYeHHs, TO ecTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TPAKTUUYECKOMN
NEeATeNIbHOCTU. Pa3BUTHME MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yydyalluxcsi B Kypce
CTEpEOMETPUH TPOBOAMUTCS 3a CUET PEIeHUs 3a]]au Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBbIMU oOpazamu. Co3maHue o0paza NMPOBOAUTCS C
OIIOPOi Ha HATrJIAIHOCTh, a OIIEPUPOBAHKE 00PA30M — B YCIOBUAX OTBJICYECHHUS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €70 UCXOJHOTO COJIEPKAHMS.

OcHOBHBIE coaepxkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHuku», «IIpsmMble U IIIIOCKOCTHU B IPOCTPAHCTBEY, «Tena Bpalenus», «Bekropsl u
KOOpJAMHAThl B MpocTpaHcTBe». DOpPMHUPOBAaHHE JOTMYECKMX YMEHMH pacmpelesseTcss He
TOJILKO TI0 COJIepP>KaTeIbHBIM JIMHUSAM, HO U 10 ToAaM OOyYeHHUs Ha YPOBHE CPEIHEro OOIIeTro
o0Opa3oBaHUsl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM OCBOCHHUS
paboueil mporpaMMmbl, pachpelnei€HHBIM [0 TojaM OOyueHHusi, CTPYKTYPUPOBAHO TaKUM
o0pa3oMm, 4TOOBI OBJIAJICHUE TE€OMETPUUECKUMHU IOHSATUSIMU U HaBbIKAMU OCYILECTBISAIOCH
MOCIIEJIOBATENIbHO W TIOCTYIATENbHO, C COOJIIOJIEHHEM NPUHILMUIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBbIE 3HAHMS BKJIIOYAJIMCh B OOLIYyI0O CHCTEMY T€OMETPHUYECKHUX Ipe/ICTaBICHUIN
00yJaronmxcsi, pacmupsis U yriyossis e€, o0pa3ysi IpOYHbIe MHOXECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA «'EOMETPUS» B YYHEBHOM IIJIAHE

Pabouast mporpamma yueOHOTO mpenmera «leomerpusi» (6aszoswiti yposens) B 10 kiacce
paccuutana Ha 68 uacoB, 1 wac B Hememo. B 11 kiacce Ha u3ydyeHue y4eOHOTO mpeamera
«leomerpusi» B oOs3aTenpHOM 4YacTu orBoguTcss 1 wac. C  wmenplo  (GopMUpOBaHUS



(yHKIIMOHATHHON TPaMOTHOCTH, 32 CUeT YacTu (popMHUpyeMOi y4acTHUKaMU 00pa30BaTebHBIX
OTHOIIICHUH, BKJIFOUCH y4eOHBIM MOIY/Ih «Perenne MareMaTudecKux 3amaud», I OBJIAJEHUS
y4eOHBIM MAaTEPHANIOM, TIO3BOJISIIONINM JOCTUTHYTh HPEIMETHBIX pPE3yIbTaToB Y4eOHOTO
npeaMera. Monyib «Pemienne Maremarndeckux 3aaay» n3ydaercs B 11 kimacce 1 yac B Henelnro.
Y4eOHbIif TU1aH Ha U3ydeHue Ouonoruu B 10 kitacce oTBoAUT 1 yueOHBIN yac B HEEIIO, BCETO
68 vacoB npu 34 yueOHBIX HeZeNsdX, 3a cueT 00s3aTesIbHON YacTu y4eOHOro IUIaHa CPEeJIHEro
obmero obpaszoBanusi. B 11 kiacce 2 waca, Bcero 68 3a c4er 00s3aTeNbHONM YacTH M YacTH
dhopmupyeMoii ydyacTHHKaMU OOpa30BaTENIbHBIX OTHOIICHWH Y4YeOHOTO TUTaHa CpETHEro
o01m1ero oopa3oBaHus.

Jliist peanu3aliiy mporpaMMbl HCIIONB3YIOTCSl yIeOHUKH, yaeOHble mocobusi, YMK st yuuresst
1 00y4JarOIIMXCS:

s yuurens:
- yueOHuk «l'eomerpus 10-11» YMK Aranacsn JI. C. Byry3os B. ®@., Kagomues B. b., 14
u3nanue, [Ipocsemenue 2023 .

st o0yuyaromuxcesi:
- yuebnuk «l'eomerpus 10-11» YMK Atanacsu JI. C. Bbyry3os B. ®@., Kagomues B. b., 14
uznanue, [Ipocsemenue 2023.

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IMPOrpaMMbl Y4eOHOro mnpeamera «MaTemaTukar»
XapaKTEepU3YIOTCS

I'paxnanckoe BocnuTaHue:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMKU OOydyaromerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 WJIEHAa POCCUMCKOro OOIECTBa, MPEACTABIEHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKLIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHMH, NpPOLENYp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJCHCTBOBAaTh C COLMAIBHBIMU HHCTHUTYTaMH B
COOTBETCTBHUHM C UX PYHKLIMSIMH U HA3HAYCHUEM.

ITaTpuoTH4eckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKOMN IPa)KTaHCKOW MACHTUYHOCTH, YBaKEHUS K MPOLIIOMY
U HAaCTOALIEMY POCCHUHCKOM MaTEMAaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K JOCTHKCHUIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MaTEMATHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO 3TUX
JOCTHKEHHUM B IPYrMX HayKaxX, TEXHOJOTHUSX, Chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHMEM JYXOBHBIX IICHHOCTEH pOCCHUIHCKOro Hapoaa; c(pOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, THYECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTHYECKUM NPUMEHEHUEM
JOCTHKCHUM HAYKH U JEATENBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOHYHMBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOILIEHWEM K  MHUpPY, BKIIOYasg OCTETUKY  MaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJady, pEIICHUH, pacCyX JCHHUH; BOCIPUUMYHMBOCTBIO K
MaTEMaTUYECKUM acIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:



c()OPMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
3I0pOBOTO M Oe30macHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHWE, COANIAHCHUPOBAHHBIN PEKUM 3aHATUH W OTIbIXA, pPeryisapHas (Quznueckas
AKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHON
JeSATCIIBHOCTEIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K pPa3InIHBIM
chepam mpoecCHOHAIBHON NESITEIBHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp OymyIiei npodeccuu u peann3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IJIaHBl; TOTOBHOCTBHIO M CIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUIO HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peLIeHNU TPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAllPaBICHHOCTH.

IK0JI0rHYecKoe BOCMUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphl, MOHUMAHWEM BIHSHHS COIMAJIBHO-
SKOHOMHUYECKHMX IIPOLIECCOB HAa COCTOSIHUE MNPUPOAHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM
rI00aJbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MpUMEHEHUe
MaTeMaTHYEeCKUX 3HAHWHA JJIS pelIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIICH Cpepbl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPY>KAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKW W OOIICCTBCHHOHN NMPAKTUKH, TOHUMAaHUEM MaTeMAaTHUECKON HAayKu Kak cepsl
YEJI0BEUECKOUN JEATEIIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH I Pa3BUTHUS IIUBHIIN3AIUY;
OBJIQJICHUEM S3bIKOM MAaTEMATHKH U MATEMaTHYE€CKOW KyIbTypOW KakK CpPeJACTBOM MO3HAHUs
MHpa; TOTOBHOCTBIO OCYIIECTBJISTH TPOCKTHYIO M HCCJIEAOBATEIIbCKYIO JICSITEIBHOCTD
WHJWBHIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOESHUS TPOrpaMMbl yueOHOTo npeameTa «MartemaTrukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbLIMU  OeliCEUsIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHbIMU — OCUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2yaAmUEHbIMU
Oelcmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaiom Gopmuposanue 6a306wix
KOCHUMUBHBIX NPOYECccos 00YUaowuxcs (0C8oeHue Memo008 NO3HAHUS OKPYICAIOUIe20 MUpa,
npUMeHeHUe 102UHeCKUX, UCCIe008aMeNbCKUX onepayutl, yMeHul pabomams ¢ ungopmayuet).

ba3oBble Jiornyeckue 1eiicTBUs:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,

MOHSITHIA, OTHOIICHUN MEXIY MOHATHSIMH, (HOPMYIHPOBATH OMPEICICHUS TMOHSITUM;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALUU, OCHOBAHUS IJIs1 0000IIeHUS
¥ CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;
® BOCIPHHHMATbH, (OPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIIbHbBIE U
OTpUIaTeNIbHbIC, AMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,

® BBIBISATH MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOTIOACHWSIX W YTBEPKACHUSAX; IpEAjiaraTb KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JACIYKTUBHBIX M WHIYKTUBHBIX

YMO3aKIIOUeHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;



IIPOBOJIMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAEHUH (IpsiMble
U OT TPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIMIO, TMPUBOAUTH TPUMEPHl U
KOHTPIpUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOBI;

BbIOUpaTh crnoco0 pelmieHust ydyeOHOW 3ajayu (CpaBHUBaTh HECKOJIBKO BapHaHTOB
peleHusl, BbIOUpaTh Hanbojee NOAXOAAUIMNA ¢ YIETOM CaMOCTOSITEIbHO BbIIEICHHBIX
KPUTEPHUEB).

Ba3oBrble uccienoBarejbCcKue NeHCTBUA:

WCIIOJIb30BaTh  BOINPOCHl KAk  HCCIEAOBATEIbCKUA ~ MHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHUPOBATH CBOK) IO3UIIHIO,
MHCHHE;

MPOBOJIUTH CAaMOCTOSITENIbBHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00beKTaMH, SIBICHUSIMU, MPOLIECCAMU;
CaMOCTOSITENIBHO ~ (popmynupoBaTh 0000IIEHUST W BBIBOALI IO  pe3yjbTaTaM
MPOBEEHHOTO HAOIIOCHMSI, UCCIIEAOBAaHMUS, OIICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yJabTaTOB, BEIBOJIOB U O0OOIICHHIA,

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTaTh MPEIOI0KEHUS
O €TI0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

Pabora ¢ undgopmaumeii:

BBIABIIATH Ae(PUIIUTHI MHPOPMALIMH, TaHHBIX, HEOOXOJUMBIX JIJIsl OTBETa HA BOIPOC U
JUISL peIIeHUs 33/1a4H;

BBIOMpaTh HHGOpPMAIMIO W3 MCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBATh W WHTEPIPETHPOBATH WH(POPMAIHMIO PA3THMYHBIX BHIOB U (OpM
NPECTaBICHHUS;

CTPYKTYpHPOBaTh HMH(OpMAIMIO, TPEACTAaBIATE €€ B  pasIUuHBIX  (opMmax,
WITIOCTPUPOBATh I'PaUueCcKH;

OLICHMBATh HAAEKHOCTh HMH(POPMALMH IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OCliCMBUsl, 00eCne usaom cHopmuposaHHoCs
COUUAJIbHbIX HABbLIKOB 06yqai0u;uxc;z.
Oo0menune:

BOCIIPHHUMATh U (POPMYITHPOBATEH CYXKIICHUS B COOTBETCTBUU C YCIOBUSMHU H TEISIMHU
OOILIEHUs; ACHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 110 XOAY PEUICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTy4YeHHBINA Pe3yNbTaT;

B XO7Ie 00CYKIIEHUsI 337aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIIEMBI,
pemaeMoil  3a7aud, BBICKA3bIBaTh HJEH, HAICJCHHbIE HAa TOUCK PEIICHUS;
COMIOCTABJIATE CBOU CYXKACHUA C CYXKIACHUAMU OPYTUX YYAaCTHUKOB AUajora,
00HapYXMBaTh pa3INYUe U CXOACTBO MO3UIINI; B KOPPEKTHOU hopme hopmMyaupoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

NPEACTABIATE PE3YJIbTAaThl PCIICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHUA, IMTPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (OopMaT BBICTYIUICHHS ¢ y4€TOM 3aqad Mpe3eHTAIluH U
0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:



e [IOHMMaTh M HCIOJB30BATHh MPEHMYIIECTBA KOMAaHIHOH M MHIUBUAYAJIbHOW pabOTHI
IpU pelleHuu Y4YeOHbIX 3ajay; MPUHUMATh LEJdb COBMECTHOW JEsTEeNbHOCTH,
IUIAHUPOBAaTh OPraHMU3ALMI0 COBMECTHOM paboThl, pachpeaessTb BHIbl pPadorT,
JIOTOBApUBATHCS, OOCYXKIATh TPOLECC M pe3yabTar paboThl; 0000IIaTh MHEHHS
HECKOJIbKHX JTIOACH;

e y4YacTBOBAaTh B IPYMIIOBBIX opMax paboThl (00CYkKAEeHUS, 0OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W HHbIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHUPOBATH CBOM
JEHCTBUS C IPYTHMU YWICHAMHU KOMaH/Ibl; OLEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIHIA
IPOAYKT MO KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBUSL.

3) Vuusepcanvrvie pezynsamuensie oeticmeus, 06ecneuugarom hopmuposanue CMolci06biX

YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTNU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AITOPUTM pEIICHUs 3a]1au, BHIOMPATh CIOCO0 pelIeHUs C yUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH ¢ y4ETOM HOBOW HH(POpMALIUK.

CaMOKOHTPOJIb:

e BJaJeTh HABbIKAMHM I[IO3HABATEIbHOM pE(PIEKCUM KaK OCO3HAHUS COBEPLIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pPE3ylIbTaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS IpoLecca W pe3yibpTaTa pPELIEHUS MaTeMaTHYeCKOU
3a/1a4y;

® [IPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIECHUH 3a/la4H, BHOCUTh
KOPPEKTHBHI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HANJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSCHATH MPUYHUHBI
JOCTHDKEHUS] WM HEJOCTHKEHUS Pe3ylIbTaTOB JIE€ATEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath MOHATUSIMU: TOUKA, PSAMAas], JIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX IPU PEIICHUHM I'€OMETPUUYECKUX
3a71a4.

OnepupoBaTh TNOHATUSAMHU: MAPAVIEIBHOCTh U MEPHEHAMKYISIPHOCTh MPSIMBIX U
MIIOCKOCTEH.

KinaccudunupoBaTh B3aMHOE PaCIiOIOKEHUE MPSIMBIX U TIOCKOCTEH B POCTPAHCTRE.

OnepupoBaTh MOHATUSAMHU: JABYI'PaHHBIA yroji, TpaHd JABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YTOJl ABYTPAHHOTO YyIJIa; TpaayCcHast Mepa IBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBINTYKJIbI MHOTOIPaHHUK,
3JICMCHTBI MHOI'OI paHHI/IKa, HpaBI/IJIBHInlf/'I MHOT™ OrpaHHI/IK.

Pacrnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MTMpaMuIa; MpuU3Ma, MPSMOYTOJIbHBIN
napaJienenumnesn, Kyo).

KnaccupunupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBAaHHS Il KJIACCHU(UKAIIUU
(BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOIPAHHHWKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TpSMbIC U
HAKJIOHHBIC HpI/ISMBI, napaﬂnenennnenbl).

OHCpI/IpOBaTI) IIOHATUSMMUA. CCKYHIaSI IINIOCKOCTB, CCUCHHEC MHOFOFpaHHI/IKOB.



OOBACHATH MPHUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCIIOJIb3YSI METO/T CJICIIOB.

CTpOI/ITI) CCUYCHHUA MHOI'OrpaHHUKOB MCETOJAOM CJICIOB, BBIIIOJHATH (BI)IHOCHI)IG) IUIOCKHUEC
YepPTEXkU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3ala41 Ha HaXO0XICHHUC TI'COMCTPUUYCCKHUX BCIUYHUH 110 06pa3uaM 501040
ajropurMaM, MNpUMCHAA HW3BCCTHBIC AHAJIUTHYCCKUC MCETOJAbI IIPpH PCIICHHWM CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aj7a4 Ha BBIYUCICHHUE PACCTOSHUM MEKAY IBYMS TOYKAMH, OT TOYKH [0
HpHMOﬁ, OT TOYKHU 0 INIOCKOCTU, MCIKAY CKPCIIUBAOIUMUCH ITPAMBIMHU.

Pemate 3aa4Y1 Ha HaxXO0XIACHHUC TCOMETPHUYCCKUX BCJIWYHUH 110 06pa311aM 1501051
QIITOPUTMaM, MNPUMCHSS H3BECTHBIC aAHAJMTUYCCKHE METOIbl TMPH PEIICHHH CTaHIapTHBIX
MAaTEMAaTUYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB MCKAY CKPCHIMBAIOMIUMUCA IIPAMBIMU, MCKAY
NPSIMOU M TUIOCKOCTBIO, MEXKTY TUIOCKOCTSIMH, JABYTPAHHBIX YIJIOB.

Bbruuciate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMua) ¢
MpUMEHEHUEM (OPMYJI; BBIUHCIATH COOTHOIICHHS MEXAY IUIOIAASIMU TOBEPXHOCTEH,
00bEMaMK TIOTOOHBIX MHOTOTPAHHHKOB.

OHepI/IpOBaTL NOHATUAMU. CHUMMCTPpHUA B MPOCTPAHCTBE, LCHTP, OChb U IIIOCKOCTb
CUMMETPUH; LEHTP, OCh U TUNIOCKOCTh CHMMETPHUU (DUTYPBHI.

H3Brekath, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH MH(OOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, mpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensaTy reoMmerpuueckue (axkThl JUIsl pEIICHHsS CTEpPEeOMETPUYECKUX 3ajad,
MPEOJIaraoIuX HECKOIBKO IIaroB PEIICHUs, €CIIU YCIOBUS NMPUMEHCHHS 3a/laHbl B SIBHOM
dbopme.

[IpuMeHATh MPOCTEHINE MPOrPaMMHBIC CPEICTBA M DICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEUICHUN CTEPEOMETPHUUCCKUX 3a/1au.

[IpuBoauTe mHpUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TNPUPOAEC U KHU3HH,
paco3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMmeHATs NOJy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAJBHBIC CUTyallUd U
IIPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peIICHUA MaTe€MaTHU4YCCKN
cOpMYTHPOBAHHON TPOOIIEMBI, MOJICIUPOBATh pealbHbIC CHTyallMd Ha S3bIKE T'€OMETPHUH,
HucCjIeaoBaTb NMOCTPOCHHBIC MOJCIN C HCIOJB30BAHUEM TI'COMCTPHYCCKUX HOHATUHN U TCOPEM,
ammapara aiareOpbl; pemarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPUICCKUX
BCJIMYUH.

11 KJIACC

OnepupoBatb MOHATUAMMU: LWIMHpUYECKast IIOBEPXHOCTb, oOpazyromue
LWIMHJIPUYECKON OBEPXHOCTH; IWINH/DP; KOHWYECKasi TOBEPXHOCTh, 00Pa3yrolue KOHNYECKON
MOBEPXHOCTH, KOHYC; ceprudecKas IOBEpPXHOCTb.

Pacno3naBate Tena BpameHus (LWIMHAP, KOHYC, cepa u map).

OOBSACHSTH CIIOCOOBI OJYYEHUS TEJ BpalllEHUSI.

KnaccuduuupoBaTs B3aMMHOE pacoiokeHHe c(epbl U INIOCKOCTH.

OnepupoBarh MOHATUSMU: LIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIapOBOH CJI0H, OCHOBAaHHUE LIAPOBOI0 CJIOS, BBICOTA IIAPOBOTO CJIOs; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U TUIOMIAAM MOBEPXHOCTEH TeJ BpAalllEHUs,, FTEOMETPUUYECKUX TeN C
MpUMEHEHUEM (POPMYIL.

OnepupoBaTh NMOHATUSMH: MHOTOTPAHHUK, BIMCAHHBIA B cepy M ONHUCAHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WITH TEJIO BPALICHHUS.



BbIuncnaTe COOTHOLIEHUS MEXIY IUIOMIAJIMHU IMOBEpXHOCTEH M 00BEMaMU MOIAOOHBIX
TeN.

N300paxxaTh n3ydaeMble (GUIYpbl OT PYKH M C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTb CEYEHUS TeJl BpaIlleHUs.

W3BnexaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMAILIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUX (Urypax, MpeacTaBIeHHYIO Ha YepTEKaxX U pUCYHKaX.

OnepupoBaTh HOHATHEM BEKTOP B POCTPAHCTBE.

BBINONHATE NEHCTBHS CII0KEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB M YMHOXEHHUSI BEKTOpPA
Ha YHUCJI0, 00BACHATH, KAKUMHU CBOMCTBAMH OHU 00J1aar0T.

[IpuMeHATH MpaBUIIO apaslieNenunesa.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, Yroj MeEXIy BEKTOpaMH, CKaJIpHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

Haxoautbh cymMMy BEKTOPOB M IPOU3BEJIEHUE BEKTOpA Ha YMCIO, YTOJI MEX1y BEKTOpamH,
CKaJISIpHOE IIPOM3BEIEHUE, PACKIIAIbIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOpAUHAT.

[IpumensaTs reomerpuueckre (axkThl IS pEIICHHsS CTEpPEeOMETPUYECKUX 3ajad,
MPENoaraloiX HECKOJIbKO IIaroB peIIeHus, €Cld YCIOBUS NPUMEHEHMs 3a/laHbl B SBHOM
dbopme.

Pemate npocrteiiiye reoMeTpuuecKue 3aJaud Ha IPUMEHEHNUE BEKTOPHO-KOOPAMHATHOIO
METO/1a.

PemaTts 3amaun Ha J0Ka3aTeNbCTBO MAaTEMATHUYECKUX OTHOIIEHMH U HaxOXJACHHE
reOMETPUYECKHUX BEJIMYMH 1O 00paslaM WM alropuTMaM, IPUMEHsST W3BECTHBIE METOBI IPU
pEIIeHUH CTaHIAPTHBIX MaTEMAaTUYECKHX 3a/1a4.

[IpumensaTy mpocTeiline MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPHUECKUX 3a/1au.

[lpuBoaNUTH mpUMEpPHl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJAE M KHU3HH,
pacno3HaBaTh MIPOSIBJICHHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYeHHBbIE 3HAHUS HA IMPaKTHKE: aHAJU3UPOBATh pealbHble CUTYallud U
MPUMEHITh U3YYEHHbIE TIOHATHA B  TIpollecce IOUCKAa pEeUIeHHs  MaTeMaTH4YeCKu
c(hopMyIHpPOBaHHONW MPOOJIEMbI, MOJEIUPOBATH pealbHble CUTYyallMd Ha SI3bIKE I'€OMETPHH,
HCCJIEI0BaTh MOCTPOEHHBIE MOJAEIN C HCIIOJIb30BAHUEM I'€OMETPUYECKHX IOHATUN U TEOpEM,
anmnapara anreopsbl; penaTth NpakTUYECKUe 3a7aui, CBI3aHHbBIE C HAXOKICHHUEM FeOMETPHUUECKHUX
BEJIMYMH.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUSI CTEpeoMeTpuu. Touka, mpsiMasi, IJI0CKOCTh, MpocTpaHCcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIECACTBUS U3 HUX.

B3anMHOe pacrosioxeHue MNpsIMBIX B IIPOCTPAHCTBE: MIEPECEKAIOIIUECS, MTapalIeIbHbIE U
cKpemuBampomuecss npsamsle. llapamnenbHOCTh NPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE:
HapaJijIesIbHbIE NPSMBIE B IPOCTPAHCTBE; IMapaJIENbHOCTh TPEX MPSIMBIX; IapajuIeIbHOCTb
IpsIMOM M IUIOCKOCTH. YTIIbI C COHAIPABICHHBIMU CTOPOHAMM; YroJl MEXKIy NpPSIMBIMU B
npoctpaHcTtBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  TapajuleibHble  IUIOCKOCTH;  CBOMCTBA
napasuieNnbHbIX iockocTeil. [Ipocreiimume npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTU: TETPadIp,
KyO, apaJijiesienuIe]]; MOCTPOSHUE CEUEHUI.

[lepneHOUKYNApPHOCT NPAMOM M IUIOCKOCTH: IEPHEHIUKYJISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MAPAJUICIIBHBIE U IMEPIECHAMKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH TPSIMOM M IJIOCKOCTH, TeOpemMa O NPSIMOW MepHeHIUKYISIPHON
IUIOCKOCTU. YTJBl B IPOCTPAHCTBE: YroJI MEXKIY NPSMON U IUIOCKOCTBIO; IBYTPAHHBIA Yrol,
JIMHEHHBIM yroj IBYIpPaHHOro yria. llepneHaukyissp ¥ HaKJIOHHBIE: PaCCTOSHHUE OT TOYKHU J10
IUIOCKOCTH, PAacCTOSHUE OT NpPSIMOW /10 TUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHqUKyIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIIEHUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema
0 TPEX NMEPIECHAUKYIIpaXx.

MHOrorpaHHUKH

[lonsiTue MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPAaHHUKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: N-yronapHas npusma; rpaHu
1 OCHOBAaHMs MPHU3MBI; NIPsIMasi U HAKJIOHHAs MIPU3MbL; OOKOBas U MOJIHAsI IOBEPXHOCTh IPU3MBI.
[Napamrenenumnen, npsMOYTOIbHBIN MapajulesIeNuIe] U ero cBoucrTea. Ilupamuna: n-yromapHas
NnMpaMuia, TpaHd W OCHOBAaHME NUPAMU[bL; OOKOBas W IOJIHAS IOBEPXHOCTb IHPaMHJIBbI;
IpaBWIbHAas M YyCEU€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuisl. llpaBunbHbIe
MHOTOTPAaHHUKHU: MOHSITHE NMPABUIBLHOIO MHOIOIPDAHHMKA; IPaBUJIbHAs NpU3Ma W IPaBHJIbHAS
NUpaMyu/ia; IpaBUIbHAs TPEYrojibHasi MUpaMuAa U NpaBUIbHBINA TeTpasap; KyO. IlpeacraBnenue
O IpPaBWIBHBIX MHOIOIPAHHUKAX: OKTa’Jp, AoJeKa’Ap M ukocadap. CedeHus NpU3MBI U
MIAPaAMU/JIBI.

CuMMeTpHst B NPOCTPAHCTBE: CUMMETPHUsS OTHOCUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMuiax, Napajuieienunenax, paBuIbHbIX MHOTOT paHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pE€Opa, quaroHaiu, yribl. [lnomans 6okoBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU MPSAMOM INPU3MBI, IUIOIIAIAL OCHOBAHWM, Teopema o
OOKOBOI MOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBO MOBEPXHOCTH M MOBEPXHOCTH
MpaBWJIbHON NUpaMuAbl, TeopeMa O Iowaan yceuéHHo nupamunabl. [loHstue o6 oObEMe.
O0BEM nupamMuIbl, IPU3MBIL.

[MonoGubie Tena B mpoctpancTBe. COOTHOWICHHS MEXIY IUIOMANSIMU TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

11 KJIACC
Tesa BpaneHus



[Hunuuapuyeckas TMOBEPXHOCTb, 00pasyrolue IHIUHIPHUYECKOW TOBEPXHOCTH, OCh
LWIMHIpUYECKON noBepxHocTU. LnnuHap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 00Opa3yroas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHMe W BeplunHa, oOpa3yollas W OCh; IUIOIIAIb
OOKOBOH M TMOJHOM NMOBEPXHOCTH. YCEU€HHbII KOHYyC: 00pa3yrolye U BBICOTA; OCHOBaHMA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AuaMeTp; IUIOMIAJb NOBEPXHOCTH cdephl. Bianmuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iiommasb chepbl.

N300paxkeHne Ten BpalieHUs Ha MI0CKoCTH. Pa3BépTka mumuHApa U KOHYcCA.

KomOuHanuu Tten BpalleHHs MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaijenenunena u cieactsus nu3z Heé. OO0bEM mumHApa, KoHyca. O0BEM
apa v miomasis cepsl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJSMU TOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TE.

Ceuenns nwiuHApa (MapaJIelbHO M NEPHEHIUKYJIIPHO OCH), CEYEHHU KOHyca
(mapasnieabHOE OCHOBAHUIO U IPOXO/sIee Yepe3 BEPIIMHY), CEUeHHUs 1Iapa.

BekTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. Cl0KeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM NTPaBWJI JEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4yd B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Bbruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBINA METOJ IpH
pelIeHUH TeOMETPUUYECKUX 3a/1a4.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTIACC
Konn4yecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue
Ne (undposbie)
pas3fieJioB M TEM Kontpouabnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMmsblI padoThI padoThI
pecypchl
BBenenue B 10 bu6nunorexa LIOK
CTEPEOMETPHUIO https://m.edsoo.ru/1c209e37
[IpsimMble 1 IITOCKOCTH
anpﬁﬁﬁﬁﬁﬁﬁiil 12 1 bumuorexa LIOK
P https://m.edsoo.ru/1c209e37
MPSIMBIX U
IJTIOCKOCTEMN
I1
ePHEHANKYISIPHOCTD ” Bu6morexa LIOK
MPSMBIX U
p . https://m.edsoo.ru/1c209e37
MJIOCKOCTEMN
v
0 r;;lﬁfij 10 1 bubmuorexa [IOK
P https://m.edsoo.ru/1c209e37
IJIOCKOCTSIMU
bubmuorexa [IOK
M 11 1
HOTOTPAHHIIH https://m.edsoo.ru/1c209e37
OO0BEMBI 9 1 bubnuotexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/1c209e37
IT :
ce(;BeTHOPII:); HI/;eCCTOHHI/I}I 4 1 bubamorexa LIOK
P https://m.edsoo0.ru/1c209e37
1 YTJIBI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOTPAMME
11 KJIACC
Konn4yecTBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHnue
Ne (undposbie)
pa3ieIoB U TeM Konrpoabupie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIC
NMPOrpaMMbl padoTsI padoThI
pecypchl
bubmuorexa [IOK
T 12
C/14 BpatieHit https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
O06Bé 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
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B
CKTOpbI U bubmuorexa [IOK

3 KOOpPJIUHATHI B 10 1 https://m.edsoo.ru/1c209e37

IIPOCTPAHCTBE

[ToBTOpEHME,
000011IeHHE, bu6mmoreka [JOK

CUCTEMATH3AIAS https://m.edso0.ru/1c209e37
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 34 3 0
[TPO'PAMME
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