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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS st
oOyyaronmuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeniepabHOrO rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa CpelHEero oOIero oOpa3oBaHMs, ¢ yYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, TPEABIBIAEMBIX K MATEMATHYECKOMY OOpa30BaHUIO, U TpaaUIUi
poccuiickoro oOpa3oBaHus. Peammzanus mnporpamMmbl  o0ecrieuMBaeT — OBJaJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBIISIOIIMMH  OCHOBY [JIJIi  CaMOpPa3BUTUA U
HEMPEPHIBHOTO  00pa3oBaHUs, LIEIOCTHOCTh  OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PAa3BUTHSI IUYHOCTH O0YUArOIIHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca T€OMETPUM Ha YPOBHE CPEAHEro o0iero oOpa3oBaHUs
00yCJIOBJIEHA MPAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U MPEAMETHBIX PE3YJIbTaTOB
oOydeHUsT TEOMETpPUUM B HANPABICHUU JIMYHOCTHOTO PAa3BUTUS  OOy4aroUIMXxcs,
dbopmupoBaHUs (PYHKIMOHAIBHOM MaTeMaTUYeCKOW TPAMOTHOCTH, H3YyYEHHS JIPYTUX
y4eOHbIX JUCHMIUIMH. Pa3Buthe y o0OydYaromuxcsi NpaBWIbHBIX MPEACTABICHUN O
CYLIHOCTU U MPOUCXOXKIECHUU T€OMETPUUECKUX aOCTpaKUui, COOTHOIIEHUN PEAIbHOTO U
UJCAIBHOI0, XapaKTepe OTPaKEHUS MAaTEeMaTUYECKOM HAyKOH SIBIEHUH W IIPOLIECCOB
peasbHOr0 Mupa, MECTE€ TE€OMETPUM B CHCTEME HAyK M POJM MaT€MaTHYECKOIO
MOJICJIMPOBAaHUSI B HAYYHOM IIO3HAHMM W B MPAKTHUKE CHOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHHUS YYAIIMXCS, @ TAKKE KAYECTB MBIILICHUS, HEOOXOAUMBIX MJIs
aJanTallid B COBPEMEHHOM OOIIIECTRBE.

['eomeTpus sBisieTCsl ONHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOLIETo
oOpa3oBaHMs, TaK Kak oOOecrneuyrBaeT BO3MOXXHOCTh M3yYEHHS KakK JIUCLMIUIMH
€CTECTBEHHO-HAYYHOW HANPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe  MblnieHUWe, GopMHpyeMOe MpU  H3YYEHUH  OOydYaroluMucs
NOHATUIUHBIX OCHOB T€OMETPUHU M IOCTPOEHUM LIENOYKH JIOTHYECKUX YTBEPKIACHHUM B X01€
peuieHusl TEOMETPUYECKHUX 3a/1ad, YMEHHME BBIIBUIAThb M OINPOBEPraTb TUIIOTE3bI
HEIMOCPECTBEHHO HMCIOJIb3YIOTCS MPHU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOrO LMKIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATBHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JacTsIX NeATeNbHOCTH 4esnoBeka. OpueHTals YelloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEeo0XO0JUMOE YCIIOBUE €ro COLMAIBHOrO OBbITHS, (popMa OTpakeHHUs OKPYKaIOILIEro
MUpa, YCJIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO MPeoOpa3oBaHUs JEHCTBUTEIBLHOCTH.
OnepupoBaHU€ MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAMHSET pa3Hble BHUABI YUCOHOU U
TPYJOBOM JESATEIBbHOCTH, SBJISIETCS OAHMM U3 MPO(PECCHOHAIBHO BaXKHBIX KauyecTB,
NO3TOMY aKTyajlbHa 3ajada (opMHUpOBaHHMS Yy OOydYalOIIMXCS MPOCTPAHCTBEHHOTO
MBIILIEHUS KaK Pa3HOBUIHOCTH OOPA3HOIO MBIIUIEHUS] — CYILIECTBEHHOIO KOMIIOHEHTA B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHHOCTH [0 MHOTUM HAIIPaBJICHUSIM.



[lenp ocBoeHmsi mporpammbl yueOHOro kypca «I['eomerpusi» Ha 6a30BOM ypOBHE
oOydeHus: — o0mieo0pa3oBaTeIbHOEC W OOIMICKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepes
o0Oecrie4eHne BO3MOXKHOCTH TPUOOpPETEHHs] M  HCIOJIb30BAaHUS CHUCTEMATUYECKUX
TCOMETPUYECKAX 3HAHMA W JICHCTBUH, CHEMU(UIHBIX TC€OMETPHUH, BO3MOXKHOCTH
YCTEIIHOTO TPOJODKeHHUsT 00pa3oBaHUS 10 CIEUUATBHOCTSIM, HE CBSI3aHHBIM C
IPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[TporpamMma mo reomerpun Ha 0a30BOM ypOBHE IpeIHA3HAYCHA AJISI 00YyYaroIIUXCs
CpPEIHEH IKOJIBI, HEe UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYJAHCHUM Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus. Takum oOpazom, oOydaromyecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOUTH OOINME MaTeMaTHYECKHUE YMCHHsI, CBSI3aHHBIC CO CHCIU(PUKON TCOMETpHUU |
HEOOXOJMMbIE U >KM3HM B COBpEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXXKHOCTh M3YYUTh TE€OMETPHUIO Oosiee TIIyOOKO, €CIM B JaJIbHEWUIIEM BO3HHKHET
HEO0OXOJMMOCTb B T€OMETPUUECKUX 3HAHUSAX B MPO(HEeCCUOHATBHOM IeITeTLHOCTH.

JlocTi>keHne eI OCBOGHHSA  MpOorpaMMbl  OOECIeuMBaeTCs  pelIeHUEM
COOTBETCTBYIOIIMX 3a/aau. [IpuopuTeTHBIMU 3aa4yaMu OCBOCHHS Kypca «I'eomeTpun» Ha
0a3oBoM ypoBHE B 10—11 kaccax sSIBISIOTCS:

e (opMupoBaHHE TIPEACTABICHHUSI O TEOMETPUHM KaK YacTH MHUPOBOW KYJIbTYPHl U

OCO3HaHHE €€ B3aMMOCBS3U C OKPYXKAIOIUM MUPOM;

e (opmMupoBaHue TpENCTaBICHUSA O MHOTOTPAHHMKAX M TeJlaX BpAICHHS KakK O
BOKHEUIITUX MATEMaTHUYCCKUX MOJCIISAX, IMO3BOJISIONINX OMKCHIBATH M H3y4aTh
pa3HbIC ABICHUS OKPY>KAIOIIETO MUPA;

o (opmMupoBaHHE YMEHHS paclIO3HABATH HA YEPTEkKaX, MOJCISIX U B PEATbHOM MHPE
MHOTOTPaHHHUKH ¥ TEJ1a BPaICHHSI,

e OBJAJCHUE METOJAMH PEIICHUS 3a7Jad Ha TIOCTPOSHUS Ha MN300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHS ONIEPUPOBATH OCHOBHBIMHU MOHATHUSAMHU O MHOTOTPaHHUKAX
U TeJIaxX BpaIICHUS U MX OCHOBHBIMU CBOWCTBAMU;

e OBJAJCHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THIMOB 3aaad; (OPMHPOBAHUE
YMEHUSI TIPOBOJUTH HECJIOXKHBIE JTOKA3aTEIbHBIE PACCYKICHUS B XOJE PEIICHUS
CTEpEOMETPUIECKIX 3a7a4 1 33]1a4 C IPAKTHUECKUM COJICPKAHUEM;

e pa3BUTHE WHTEIUICKTYaTbHBIX W TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs,
MO3HABATEIILHONM aKTUBHOCTH, WCCJIENOBATEILCKUX YMEHUW, KPUTHYHOCTHU
MBIIIICHHSI,

e (opmupoBanue (HYHKIMOHATBLHOM TPAMOTHOCTH, PEJICBAHTHONH TCOMETPHHU:
YMEHUE pacCIlO3HaBaTh IMPOSIBJICHUS TE€OMETPUUYCCKHX TIOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HCHHBIX CUTYAIlUSX W MPU U3YUYCHUU JIPYTHUX
y4eOHbIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyTUpPOBaTh MX Ha S3BIKE TEOMETPUU U CO37]aBaTh FEOMETPUUECKHUE MOJICIH,
MPUMEHATH OCBOCHHBIM TEOMETPHUYECKUH armapar I PEIICHHS IPaKTHKO-
OPUEHTHUPOBAHHBIX 3aJa4, HWHTEPHPETHPOBATH M OICHUBATHh ITOJTYYEHHBIC
pE3yIbTaTHI.



OTIMYUTENHHONM OCOOEHHOCTBIO TMPOrPaMMbl  SIBJSIETCS BKJIIOYEHHE B  KypC
CTEPEOMETPUU B Hayaje €ro M3y4eHHWs 3a7ad, pemaeMbIX Ha YPOBHE WHTYHUTHBHOTO
MO3HAHUSA, W ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJg HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET
NpPOTeKaHWE WHTYUTUBHBIX MIPOLIECCOB, MOTHUBUPYET K JaJibHEUIIEMY W3yYECHHIO
peamMera.

[Ipeamourenue OTHAETCS HATISTHO-KOHCTPYKTHBHOMY METOIY OOY4YeHHsS, TO €CTh
TEOPETUUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TTPAKTUICCKOMN
nesiTeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy Yydalluxcsi B Kypce
CTEPEOMETPUHU MPOBOJUTCA 3a CYET pelIeHUs 3a7ad Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
00pa3oB ¥ 3a/ay Ha OIMEPUPOBAHHME NPOCTPAHCTBEHHBIMHU oOpazamu. CosmaHue oOpasza
MPOBOJUTCS C OIMOPOM HA HATJISTHOCTh, a OIEPUPOBAHUE OOpPa3oM — B YCIOBHSX
OTBJICUEHHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePIKAHUS.

OcHoBHbBIE cojaepkarenbHble JauHUKU Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «[IpsiMple W TJIOCKOCTH B TMpOCTpaHCTBe», «Tema BpalieHus»,
«BekTopel M KOOpPAWHATHEI B TPOCTPAaHCTBE». DOpPMHpPOBAHWE JIOTHYCCKUX YMEHUH
pacrmpenenseTcs He TOJBKO IO COAEPKATEIbHBIM JIMHHUSAM, HO W 1O TrojaM OOydYeHUs Ha
YPOBHE CpPEeAHETO 00IIero 00pa3oBaHMUs.

Conepskanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueii mporpaMMBbl, paclpeAeIEHHBIM 10 ToJaM OO0ydYeHHUsI, CTPYKTYPHPOBAHO TaKUM
00paszoM, 4TOOBI OBJIaICHUE TEOMETPHUCCKIUMH TTOHATUSIMA W HABBIKAMHU OCYIIECTBIBLIOCH
MOCJICIOBATEIbHO M TOCTYMAaTENbHO, C COOMIOJACHHUEM NPHHIMIA TPEeMCTBEHHOCTH,
YTOOBI HOBBIC 3HAHUS BKJIIOYAIKNCH B OOIIYI0 CHUCTEMY I'€OMETPHUUECKUX MPEeICTaBICHUN
00yJaronmxcsi, paciupsisi ¥ yriryossisi €€, 00pas3ys MpOYHbIE MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE
Ha u3yuyenue reomerpuun orBoautcs 2 yaca B Henento B 10 kitacce u 1 yac B Henemnto
B 11 kiacce, Bcero 3a jBa roga o0ydenus - 102 yueOHbIX Haca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, INPOCTPAHCTBO.
[TonsiTue 006 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U
CJIEACTBHUS U3 HUX.

B3anmHOe  pacnosiokeHuMe  IpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOLIUECH,
IapajulesIbHbIe M CKpEIIMBAIOIIKECs NMpsMbIe. [lapaiiensHOCTh NPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJuICIbHbIC MPSIMBIE B IIPOCTPAHCTBE; NAPAJLICIBHOCTh TPEX MPIMBIX;
[1apajuIeIbBHOCTh NPSIMOM U IUIOCKOCTH. YTJbI C COHAIIPaBICHHBIMU CTOPOHAMH; YIOJI
MEXKIy IMpsAMBIMH B MpPOCTpaHCTBE. [lapajulenbHOCTh IUIOCKOCTEN: MApalIeNbHBIE
IJIOCKOCTH; CBOWCTBA MNapaJUIEIbHBIX IUIOCKOCTeW. IIpocTelimme npocTpaHCTBEHHBIE
(GuUryphl Ha IIIOCKOCTH: TETPA3p, KyO, NapauliesIeuIe ; MOCTPOEHUE CEUCHUIA.

IleprieHIUKYJISAPHOCTh INPAMOM M IIOCKOCTU: IEPIECHIUKYJISIPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MIPSMBbIE MApPAJUICIbHBIC W MEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIECHINKYJISIPHOCTA TPSMOW M IUIOCKOCTH, TEOPEMA O MPSIMOM NEPNEHAUKYISAPHOU
IJIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YTOJ MEXKAY MNPSIMOM M IUIOCKOCTBIO; JIBYTPaHHBIN
yroJI, JIJAHEMHBIN YroJl ABYIpaHHOro yria. [lepneHaukysasp U HakJIOHHBIE: PACCTOSHUE OT
TOYKHM JI0 IUIOCKOCTH, PAacCTOSIHME OT MPSMOM J0 IJIOCKOCTH, HPOEKUIUs (QUIrypbl Ha
IJIOCKOCTh. IlepreHIUKyISpHOCTh IUIOCKOCTEW: MPU3HAK NEPHEHAUKYJAPHOCTH IBYX
MI0CKOCTEN. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIEC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas nmpusma;
TpaHM M OCHOBaHUS TMPU3MBL, MpsMas M HAKIOHHAs MpPU3MBbI; OOKOBask M TOJHas
MIOBEPXHOCTh Mpu3Mbl. llapamienenunen, npsIMOYTONBHBIN MApajuIeIENUNE] W €ro
cBoicTBa. [lupamuaa: n-yroyipHas nupaMua, rpaHd U OCHOBaHUE MHUPAMHUJIbI; OOKOBas U
NIOJIHAsT TIOBEPXHOCTh NHUPAMHIBI; IPAaBUJbHAs M YCEUEHHAas NHpPaMHUJA. DJIEMEHTHI
npu3mMel M nupamuael. IlpaBuibHbIE MHOTOTPAHHMKH: IIOHATHE  IIPABUIIBHOIO
MHOT'OTPAaHHHKA; PaBUJIbHAS MPU3Ma U NPABUJIbHAS TUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS
nupamMpza W OpaBWIbHBIM  TeTpadnp; KyO. IlpencraBmeHue o  mpaBUIIBHBIX
MHOTOIPaHHHKAX: OKTa3p, 10AEeKa’ap U ukocasap. CedeHus Mpu3Mbl U TUPaMUIBIL.

CuMMeTpurs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, ITPSMOM, IIIOCKOCTH.
DneMEeHThl CHMMETPHH B MIUPAMUJAX, Tapajuieienuneaax, IpaBuiIbHbIX MHOITOTPAHHHUKAX.

Bbluncienre 3J1eMEHTOB MHOTOTPAHHUKOB: pEOpa, aAuaroHanu, yribl. [lnmomans
OOKOBOW MOBEPXHOCTH M TMOJTHOW MOBEPXHOCTU NPSIMOM MPU3MBbI, IUIONIAb OCHOBaHUM,
TeopemMa 0 OOKOBOU MOBEPXHOCTU TpsiMOi Tpu3Mbl. [1momans 60KOBOW MOBEPXHOCTH U
IIOBEPXHOCTH MPABUIBHOM NUPaMHUIbI, TEOpEMa O IUIOAAM YCEUYEHHOW IHPAMMIBI.
[Tonsarue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBI.



[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MKy IUIOIIAIIMU TOBEPXHOCTEH,
00BbéMaMu TTONOOHBIX TEIL.

11 KIIACC

Tesia Bpalenus

[unmuaapuyeckasl MOBEPXHOCTb, 00pa3ylolue MUIMHAPUYECKON MOBEPXHOCTH, OCh
HUWIMHAPUYECKOM TmoBepXHOCTH. Llumuuap: ocHoBaHus U OOKOBask TMOBEPXHOCTb,
o0pa3yromias ¥ 0Cb; IJIOMAAb OOKOBOW M TIOTHOW MOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 00pa3yolIle KOHNYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOM moBepxHOocTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yroliasi U OCb; IO
OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIolIie U BbICOTa; OCHOBAHUS
1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paanyc, JuaMeTp; MmIonaab noBepxHoctu cepsl. B3anmuoe
pacnosiokeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMOuHanuu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
chepsr; cepa, BucaHHasi B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[Touarue o0 o0bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajuienenumnena u cienctsus u3z He€. O0bEM IMIUHApPA, KOHYCA.
OO0bEM mapa u miomaab chepsl.

[TonoGubIe Tena B npoctpancTBe. COOTHOIICHUSI MKy TUTOIIASIMUA TTOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.

Ceuenus mwiMHapa (mapayjiebHO M MEPHEHAUKYJISIPHO OCH), CEYEHHsS] KOHyca
(mapasienbHOE OCHOBAHHIO U TIPOXOIAIIEE Yepe3 BEPINHY ), CEUSHHUS 11apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miockocth M B mpocTpaHcTBe. COKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIO. PasnokeHwe BeKkTopa Mo TpPEM HEKOMILJIaHAPHBIM
BekTopaM. llpaBuno mapamnenenunena. Pemenue 3aaad, CBA3aHHBIX C MPUMEHEHUEM
IpaBUJ JAEUCTBUN C BEKTOpamu. lIpsAmoyrospHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. Ilpocreimme 3amadun B KOOpAMHATAX. YTOJ MEXAY BEKTOPaAMH.
CkansipHoe TMPOU3BEJCHUE BEKTOPOB. BblunclieHWE VYIVIOB MEXIYy MNPSIMBIMH U
MJI0CKOCTAMH. KOOp/IMHATHO-BEKTOPHBIN METO MPU PEIICHUH TeOMETPUUYECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE  pe3yJbTaThl  OCBOEHUS  IporpaMMmbl  ydyeOHOro  MpeaMera
«MareMaTuka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK OOYYAIOUIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaXTAHCKOTO
oOmecTBa (BBIOOPBI, ONPOCHI M TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAUCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO POCCUICKONW TPaKIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
NPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCHUICKMX MaTEMaTUKOB M POCCUUCKON MaTEeMAaTU4YEeCKOW IIKOJbI, K
UCITIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAYKaX, TEXHOJIOTHIX, CPepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEH POCCHUUCKOrO0 Haponaa; C(HOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKCHUN HAYKH M JIEATEIIbHOCTHIO YYEHOT0; OCO3HAHHEM JIMYHOTO
BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYTyIIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHMEM K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHHWM, PacCyXKIEHUW; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA.

duznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MATEMATUYECKUE 3HAHUSI B HHTEpecax
3I0pOBOTO M 0Oe3o0macHOro o0pasza KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3JI0pOBBIO  (30pOBOE TIMTaHHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHITHH H  OTAbIXa,
perymnsipHas ¢pu3nUecKasi akTUBHOCTD); (DU3NYECKOTO COBEPIIICHCTBOBAHUS, MPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIHLHON €SI TEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpPYHy, OCO3HAaHHEM I[EHHOCTH TPYJOJIOOUs; HWHTEPECOM K
paznu4HbIM chepaM TpodecCHOHATBEHOM EeATebHOCTH, CBA3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMA, yYMEHUEM COBEpPIIATh OCO3HAHHBINM BBIOOp Oyaymiei mnpodeccuu u
pea30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYECKOMY OOpa30BaHMI0 U CaMOOOpPa30BAaHUIO Ha MPOTHKEHWU BCEH JKU3HH,
TOTOBHOCTBHIO K aKTUBHOMY YYacTHUIO B PEIIEHUWH NMPAKTUUECKUX 3a7ad MaTeMaTH4YeCKOu
HaIPaBJICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:



C(OPMHUPOBAHHOCTBIO HKOJIOTUUECKOM KYJIbTYPbI, IOHUMAaHUEM BIUSHUS COILIMATIBLHO-
KOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHON U COLMAIbHOM Cpe/bl, OCO3HAHHEM
rII00ANPHOTO  XapaKTepa HSKOJOTHYECKHX Mpo0JieM; OpHEeHTallell Ha NpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM [ pelmeHus 3aad B O0JIACTH OKpY’KaloIleW Cpelibl,
IUTAHUPOBAHMS TIOCTYNKOB M OIICHKH WX BO3MOKHBIX IMOCIEACTBUH IS OKpY’Karouen
Cpebl.

LleHHOCTH HAYYHOTO O3HAHMA:

c(OpPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd U OOIECTBEHHOW MPAKTUKH, NOHUMAHHEM MaTeMaTHYeCKOW HayKH Kak
cdepbl 4eOBEUECKOW JAEATENbHOCTH, 3TANoOB €€ Pa3BUTHS W 3HAYUMOCTH UIS Pa3BUTHUA
UBUIM3AIMH; OBJAJICHUEM SI3BIKOM MaTeMaTHKH M MaTEeMaTHUeCKON KyJIbTYypOl Kak
CPEICTBOM  TO3HAHMS  MHpPA; TOTOBHOCTBIO  OCYIIECTBISTH  MPOCKTHYIO |
UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble  pe3yJIbTaThl OCBOEHUS MPOrpaMMbl  y4yeOHOTO MpeaMera
«Marematrka» XapaKTEpHU3yIOTCS OBJIAJICHUEM YHUBEPCATBLHBIMU HO3ZHABAMEIbHbBIMU
0eucmeusmMu, YHUBEPCANbHbIMU KOMMYHUKAMUBHLIMU OCUCMEUAMY, VHUBEPCATbHbIMU
DpeyNIAAMUBHbIMU OetiCMBUIMU.

1) Vuusepcanvnvie noznasamenvhnwvle Oeticmsus, obecneuusarom @opmuposanue
0a308bIX KOCHUMUBHLIX NPOYeCcco8 o00yuarwuxci (0ceoeHue Memooo8 HNO3ZHAHUSA
OKpYJICcaouwieco Mupa, npumeHeHue N02U4ecKUx, UCCIe008ameNbCKux onepayuil, yMeHui
pabomams ¢ ungpopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBISATH W XapaKTePU30BaTh CYIIECTBEHHBbIC NPHU3HAKK MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUH, OTHOIICHUH MEXIy TOHATHAMHU; (HOPMYIUPOBATH
OTIpe/ICIICHNS TIOHSITHI; YCTaHABIMBATh CYIIECTBCHHBIN MTPU3HAK KIacCU(UKAITUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATD, dbopMyIMpoOBaThH u npeoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

e BBIABIISITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M TPOTHBOPCUYHUS B
dakTax, JAaHHBIX, HAONIOACHUSAX M YTBEPXKICHUSAX; MpEayiaraTh KPUTCPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUH;

e JeJaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN
(TIpsiIMBIE ¥ OT MIPOTHBHOTO), BBICTPAaUBATh apTyMEHTAIIHIO, PUBOAUTE IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;



BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBHIOMpaTh HauOoyiee MNOAXOASIIIMNA C y4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIbCKANA HMHCTPYMEHT ITO3HAHUS;
dbopMynupoBaTh  BOMPOCHl,  (PUKCUPYIOLUIUE  MPOTUBOpEYUE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpPMUPOBATHh TUIIOTE3y, apPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, WCCIICIOBAHHE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;
CaMOCTOATENLHO (hOopMyIMpoBaTh OOOOIICHUS M BBIBOJABI IO pe3yibTaTam
OPOBEAEHHOIO  HAOMIOACHMS, MCCIEIOBAHUSA, OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKXKe BbIJIBUraTh
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

2)

BBISIBIIATH JehUIMTHI UHPOpPMAIlUM, JAHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1a4H;
BEIOMpPATh MHPOPMAIMIO W3 WCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WH(POPMAIIMIO PA3TUIHBIX BUIOB H
dbopm npeacTaBiIeHuUS,
CTPYKTYpUpPOBaTh HWH(MOPMAIUIO, TMPEACTaBIsATh €€ B pPa3IuYHbIX (QopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHWBATh HAJIEKHOCTh MHPOPMAIMH IO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnvie KOMMYHUKaAmMueHbole oeticmaus, obecneuusaiom

chopMUpoBaAHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJIECHHUS B COOTBETCTBUM C YCJIOBHSIMHU U
HEeIsIMU OOIIEHMS; SCHO, TOYHO, IPaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTax, /1aBaTh IOSCHEHHS 0 XOAY PEIICHMs 3aJaud,
KOMMEHTHPOBATh NOJy4YEHHBII PE3YJIbTAT;

B Xoj€ OOCYXJEHMs 3a/JaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsemMbl, pemraeMoil 3ajauyd, BBICKA3bIBaTh WJIEM, HAIEJICHHbIE HA TOUCK
pelIeHUs; COMOCTAaBIATh CBOU CYXKIEHUSI C CYXXJICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>XMBaTh pa3jMuue M CXOJCTBO MO3UIMUI; B KOPPEKTHOM (popme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

NPEACTABIATh PE3YNbTAaThl PELIEHUs 3aJadyd, HKCIEPUMEHTa, HCCIEIOBaHUS,
MIPOEKTa; CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIIEHUS € Y4ETOM 3ajay
NpEe3eHTAlUU U OCOOEHHOCTEN ayIUTOPUH.



CoTpyaHu4ecTBo:

MOHMMATh W WCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOM W WMHAUBUIYaTbHOMN
paboThl TpU pelieHUH Yy4eOHBIX 3a7ay; MPUHUMATHh I1€Jb COBMECTHOM
NEeSATEIbHOCTH, MIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, pacupeneisTh
BUJIbI palOT, JIOrOBapUBaThCs, OOCYXJIaTh TMPOIECC W PE3yJbTaT pPadOThI;
0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYyHMHOBBIX ¢Gopmax padoTel (0OCYyXKaeHus, OOMEH MHEHHH,
«MO3rOBBIE€ IITYpPMbD» M HWHBIC); BBINOJHITH CBOIO 4YacThb pabdOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU 4YJI€HAMH KOMAaHIbI, OLICHUBATh
KaueCTBO CBOETO BKJIaJa B OOUIUI MPOAYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

3) VYnusepcanvuvie pezynamuenvie oOeticmsus, obecneuusaiom @opmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzamnus:

COCTABJISITH IUIaH, AITOPUTM PELIECHUS 3a]1a4M, BRIOUPATh CIIOCOO peIeHus ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIa/I€Th HaBBIKAMU I103HABATEIBHON PEQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3yJbTATOB; BIAJAETh CIIOCOOAMU
CaMOITPOBEPKH,  CAMOKOHTpOJISI ~ IIpolecca M pe3yJibTara  pPELICHUS
MaTeMaTUYECKOM 3aauu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIpU PELICHHUH 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, TaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa LEAH U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTHXKEHUSI WM HEJIOCTHKEHUS pPE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBatTh MOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMEHATP aKCMOMBI CTEPEOMETPUM UM CIEACTBUA W3 HUX I[PU PELICHUU
F€OMETPUYECKHX 3a]ad.

OnepupoBaTh MOHIATUAMH: TNAPAICIBHOCTh W TMEPHEHIUKYISIPHOCTh MPSIMBIX H

IJIOCKOCTEM.
KiaccupunmpoBats B3aMMHOE  PACIONIOKEHHE TMPSAMBIX M INIOCKOCTEH B

MPOCTPAHCTBE.



OmnepupoBarh MOHATUSAMM: JIBYI'PAHHBIM yToJl, TpPaHU JBYI'PAHHOrO yria, pedpo
JNBYI'PAHHOT'O YIJIa; JIMHEWHBIA YroJl JBYI'PAaHHOIO YIJIa; TpagycHas Mepa JBYI'PAaHHOIO
yTia.

OnepupoBaTh  MOHATUSMHU:  MHOTOTPAHHUK,  BBINYKJIBIA W HEBBIIYKJIBIH
MHOT'OTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUJIbHBIM MHOTOI'PaHHUK.

Pacrio3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (MMpaMuaa;  MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccuduimpoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBAHHUS JUId KJIacCHU(pUKAIUU
(BBIITYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH; NPABUIIbHBIE MHOTOIPAHHUKHU; MPSMBIE U
HAKJIOHHBIE PU3MBI, apaJIJIeICITUIIEAbI).

OnepupoBaTh MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHHS CEUYEHU, UCTIONB3YSl METO/T CIICIOB.

CrpouTh ceueHuss MHOIOTPAHHHUKOB METOJIOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXO0XJAEHHE TEOMETPUUYECKMX BEJIMYMH IO oOpasuaM WIu
aIrOpUTMAaM, MMPUMEHSSI U3BECTHBIE aHATUTHUYECKHE METOJbI MPU PEIICHUH CTaHIAPTHBIX
MaTEMaTUYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUIN MEXIY ABYMS TOUKAMHU, OT TOUYKH 10
IPSIMOM, OT TOYKH JI0 IUNIOCKOCTH, MEXY CKPELIUBAIOIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXO0XJAEHHE TEOMETPUUYECKMX BEJIMYMH M0 oOpasuaM WIu
IrOpUTMAaM, MMPUMEHSSI U3BECTHBIE aHATUTHUYECKHE METOJbI IPU PEIICHUH CTaHIAPTHBIX
MaTEMaTUYECKUX 3aJa4 Ha BBIYUCIICHHE YIJIOB MEXKIY CKPELIMBAIOIIMMUCS MPSIMBIMH,
MEXIY MPSAMOM U MIIOCKOCTBIO, MEKY INIOCKOCTSIMU, ABYTPAHHBIX YTIJIOB.

Bbruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
nUpaMuja) ¢ MpUMEHEHHEM (QOpMYJ; BBIUUCIATH COOTHOIICHHMSI MEXIY IJIOLIAAsIMU
NOBEPXHOCTEHN, 00bEMaMU MOJO0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CUMMETPHUSI B IMPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTb
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatb,  mpeoOpa3oBbIBaTH M HMHTEPOPETUPOBATH  MHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, NPEACTaBICHHYIO Ha 4Yeprexax U
pUCYHKaX.

[IpumensaTh reomerpuyeckue (axThl 7S PEIICHUS CTEPEOMETPUUYECKHX 3a/ad,
IPEANOIAralouX HECKOJbKO LIAroB PELIEHUs, €CIIM YCJIOBHS NPUMEHEHHUS 3aJaHbl B
sBHOMU (popme.

ITIpumensTh IIPOCTEUILINE IIpOrpaMMHBIE cpelcTaa 51 DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U KHU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHsTh NOJly4eHHbIE 3HaHNS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbIE CUTYallun
U TPUMEHSTh HW3Y4YEHHBIE TOHSATUS B IMPOILIECCE IOMCKAa PELICHUS MaTeMaTUYECKU
chopMynupoBaHHON TpoOJIeMbl, MOJEIUPOBATh peajdbHbIE CHUTyalldMd Ha S3bIKE
TE€OMETPUHN, HCCIEA0BATH IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM TI€OMETPHYECKHUX



MOHSITUH U TCOPEM, aIlmaparta aJII‘€6pI>I; peuiaTth IMPAKTHYCCKHC 3ajJaydu, CBsA3aHHBIC C
HaXO0KXACHUCM I'COMCTPHUICCKHNX BCIIMYINH.

11 KIJACC

OnepupoBaTh  MOHATUAMM:  [WJIMHIpPUYECKass  IMOBEPXHOCTh,  OOpa3ylolue
HUJIMHAPUYECKON TOBEPXHOCTH; UWJIMHAP; KOHMYECKash MOBEPXHOCTh, OOpa3ylolue
KOHHUYECKOM TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacro3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U miap).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalllCHUSI.

KnaccuduimpoBats B3auMHOE paciojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BBICOTA
CEerMeHTa; IMAapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOS; MAPOBOU
CEKTOp.

Beraucisite 00EMBI M TIOMAAN TTOBEPXHOCTEH TSN BPAIICHUS], TEOMETPHUCCKUX TEIl
C IpUMeHeHUeM (HopMyI.

OnepupoBath MOHATUSIMHA: MHOTOTPAHHUK, BIIMCAHHBINA B CPepy U OMUCAHHBIN OKOJIO
ctepsl; chepa, BrcaHHAsS B MHOTOTPAHHHUK WITH TEJIO BPAIECHUS.

BBIYUCISATE COOTHOMIEHUS MEXAY IUIOMAAIMA TOBEPXHOCTEH © 00BEMamMu
MOI00HBIX TE.

N300paxkath nzydaembie QUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BhITTOTHATE  (BBIHOCHBIE) TIJIOCKHE YEPTE)KM M3 PHUCYHKOB MPOCTBHIX OO0BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHU.

W3Bnekatb,  MHTEPHIPETHPOBATH U MpeoOpa3oBbIBaTh  WHGMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJACTABICHHYI0O Ha uYepTexax u
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MTPOCTPAHCTBE.

BBITIOTHITE ACHCTBUS CIIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpA Ha YKCIIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00J1a1af0T.

[IpumeHsTh MpaBUIO Mapauieenuneaa.

OnepupoBaTh TMOHATHUSAMH: JEKApPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA, YIoJl MEXIY BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB W TPOM3BEICHHWE BEKTOpAa HA YHUCIO, YTOd MEXIY
BEKTOpaMH, CKaJsIPHOE MPOU3BEJCHUE, PACKIIAIBIBATH BEKTOP MO JABYM HEKOJTMHEAPHBIM
BEKTOpaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[Ipumensate reomerpuyeckue (axThl 7S PEIICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJaralonX HECKOJIbKO IaroB pEIIeHUs, €CIM YCIOBHS TPUMEHEHHUS 3aJlaHbl B
sBHOU (popme.



Pemare mpocTeimme reoMeTpuueckue 3aadyd  Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha 0Ka3aTeNbCTBO MaTEMaTHUYECKUX OTHOIIECHUN M HaXOXKIEHHE
Te€OMETPUUYECKUX BEITUYHMH 10 00pa3iiaM WU aJTOpUTMaM, PUMEHsISI U3BECTHBIC METO/IbI
IIPH PEIICHUHU CTAaHIAPTHBIX MaTEMaTHIECKHX 3a]1ad.

[IpumenaTH IPOCTENIINE IIPOrPAMMHBIE cpeacrTna u JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1au.

[TpuBoaUTH TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U >KU3HHU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TOMydYeHHBIC 3HAHUS HAa TMIPAKTHKE: aHAJTU3UPOBATh peajbHbIe CHTYaIH
U TPUMEHITh HM3yYEHHbIE TIOHATHS B MPOIECCE IMOHMCKA PEIICHUS MaTeMaTHYEeCKH
chopmymupoBaHHOW TMPOOJIEMBbI, MOJCIHPOBATH pEANTbHBIC CHUTyallMd Ha  SI3bIKE
Tr€OMETPHUH, HCCIENOBaTh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPHUUECKHUX
NOHATUNA W TeopeM, ammapara ajreOppl; pemiarh MNPaKTUYECKUE 3a7aud, CBSA3aHHBIE C
HaXO0XJIEHUEM T€OMETPUUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoasnsie | IlpakTHyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBeneHue B ctepeoMeTpuio 10 https:/lesson.edu.ru/catalog
I1 .
2 PAMBIC H IIIOCKOCTH B HPOCTPAHCTBE . 12 1 https://lesson.edu.ru/catalog
[TapanienbHOCTh IPSIMBIX U IIIOCKOCTEH
IT
3 epHeHHHIinﬂpHOCTL HPAMBIX 1 12 https://lesson.edu.ru/catalog
IJIOCKOCTEN
4 VYTriabl MEXAY NPSAMBIMU U TTIOCKOCTSIMU 10 1 https://lesson.edu.ru/catalog
5 MHororpaHHuK" 11 1 https://lesson.edu.ru/catalog
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://lesson.edu.ru/catalog
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YIJIbI 1 https://lesson.edu.ru/catalog
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoubnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpamenus 12 1 https://m.edsoo.ru/7f42154¢
OOBbEMBI TEN BpaleHUs. 5 1 https://m.edsoo.ru/7f42154¢
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1 https://m.edsoo.ru/7f42154e
I1 06006
OBTOPEHHE, 000 meHI:Ie’ 7 0 0 https://m.edsoo.ru/7f42154e
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
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