MyHunmMnajbHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpesKIeHne
«Cpennsisi o01meodpazoBare/ibHas Koaa Ne 8

C yFﬂyﬁJ’leHthM H3YYCHHEM OTACJTBbHBLIX IPEIMETOB»

IIpuioxenue k nporpamme OOII COO

PABOYAS TPOI'PAMMA

CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA
T'EOMETPHS (FA3OBBI YPOBEHB) ®I'OC COO

10-11 knace

r. Koraasim 2024



IlosicHuTeIbHAA 3aNIUCKA

Pabouas nporpamma yuebHoro kypca «l eomerpusi» 6a30BOro ypoBHs AJsi 00y4arOIIMUXCs
10-11-x kmaccoB MAOY «Cpemusis mkona Ne8» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSMU:

e ®ecnepabHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 o0pa3oBaHuu B
Poccniickoit ®enepannn»;

o mpukaza Munoopnayku ot 17.05.2012 Ne 413 «O06 yTBepxaeHuu GpeaeparibHOro
rOCyJapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHmapTa  CpeJHero  oOmiero
oOpa3oBaHUs» (C U3MECHEHUSMHU, BHECEHHBIMH MPUKAa30M MUHIIPOCBEIICHUS OT
12.08.2022 Ne 732);

o mpukaza MunmnpocBemenus ot 18.05.2023 Ne 371 «OO6 yTBepxkaeHUU
(dhenepanbHOI 00pa3oBaTEIBLHON MTPOTPaMMBI CPETHET0 00IIIEeTO 00pa30BaAHMSY,;

o mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 ytBepxaenuu Ilopsiaka
OpTaHW3allMU U OCYIIECTBIICHH 00pa30BaTEIBHON JACATEITHHOCTH TI0 OCHOBHBIM
o0meoOpa3oBaTebHBIM  TpOTpaMMaM  —  00pa30BaTeNbHBIM  MIpOrpaMMam
Ha4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro U CPEIHETO 00IIero 00pa3oBaHUsM,;

o CIT  2.4.3648-20  «CaHuTapHO-3IUAEMHUONIOTHYECKHE  TpeOOBaHMS K
OpraHM3aIUsIM BOCIUTAHUS W OOYYEHHWs, OTAbIXa M O3JI0POBJICHUS JETeH H
MOJIOJICIKN», YTBEP)KICHHBIX IIOCTAHOBJICHUEM TJIABHOTO CAaHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urmeHudyeckue HOpPMATUBBI MW TpeOOBaHUA K
obecrieueHni0 0e30MacHOCTH W (MiM) OE3BPEIHOCTH IS 4eloBeka (aKTOpPOB
cpellbl OOMTaHUS», YTBEPKICHHBIX IMOCTAHOBJIEHUEM TIJIABHOTO CAHUTAPHOTO
Bpaya ot 28.01.2021 Ne 2;

e KOHIEMIMM  pa3BUTHUS  MaTEMaTHYECKOro  OOpa3oBaHUs, YTBEPKICHHOU
pacrniopsbkeHueM IIpaBurensctBa oT 24.12.2013 Ne 2506-p;

e y4yeOHOro IJIaHa CpeIHEero oOIero oOpa3oBaHMs, YTBEPKACHHOIO MPUKA30M
MAOY «Cpennss mrkosna Ne8» ot 31.08.2023 Ne 611 «O6 yTBepxIaeHUU
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO O0IIEro 00pa3oBaHUsY;

PaGouas mporpamMMa OpHUEHTHpOBaHA Ha IEJEBBbIE MPHUOPUTETHI, CHOPMYIUPOBAHHBIC B
denepanbHOl paboueil mporpamMme BOCHHTAHHMS M B pabodeil mporpamMme BOCIUTAHUS
MAOY «Cpennsis mikomna Ne®y.

PaGouas mporpamma yue6Horo kypca «I'eomerpus» 6a30BOro ypoBHs il 00yYaroInXcs
10-11-x kmaccoB pa3paboraHa Ha ocHOBe {DeaepallbHOTO TOCYAaPCTBEHHOTO
00pa30BaTENILHOTO CTaHJAPTA CPEIHEro o0Imero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUH, MPEABABIIEMbBIX K MATEMAaTUIECKOMY 00pa30BaHUIO, U TPAIUIIHA
poccuiickoro oOpa3zoBaHus. Peamuzanusi mnporpamMmbl  00€CHeUHMBAET  OBJIAJCHHE
KJIIOYEBBIMH  KOMIIETEHI[MSIMHM, COCTABIISIOLIMMH OCHOBY JJISI CAMOpPa3BUTHS U
HEMPEPHIBHOTO  00pa30BaHUs, IIEIOCTHOCTh  OOLIEKYJbTYpPHOTO, JUYHOCTHOTO |
MO3HABATEILHOTO Pa3BUTHS JTMYHOCTH 00YUaIOIIUXCS.

BaxHocTp yueOHOro Kypca reoMeTpHUM Ha YypOBHE CpeaHero oOmiero ooOpa3oBaHUs
o0ycCJIOBJICHAa TPAKTUYECKOH 3HAYMMOCTBIO  METAlpPEeIMETHBIX W  IPEIMETHBIX
pe3ynpTaToB  OOyueHHs] TEOMETPUM B  HAMpPABICHUU JIMYHOCTHOTO  PA3BHUTHUSA
oOyyaromuxcsi, (HopMupoBaHus (YHKIMOHAIBHOM MaTeMAaTUYeCKOW TI'PaMOTHOCTH,
M3YYCHHs JPYTUX y4eOHBIX NUCHUIUINH. Pa3BuTHe y 00ydaromuxcsi MpaBUIbHBIX



MPEICTaBICHUI O CYIIHOCTH U TPOHUCXOXIEHUM T'EOMETPHUYECKUX aOCTpaKIuii,
COOTHOIICHWU pPEaTbHOTO W HICATBHOTO, XapakTepe OTPAXKECHHUS MaTeMaTHYECKOM
HAYKOW SIBJICHWH W TIPOIIECCOB PEATHHOTO MHpa, MECTE TEOMETPHH B CHCTEME HAyK H
PO  MATEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM TIIO3HAHWUM W B IPAKTHKE
cIocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YUAIIMXCS, a TaKKe KadeCTB
MBIIUICHUS, HEOOXOIUMBIX JJISl aIaliTAIlliA B COBPEMEHHOM OOIIECTBE.

['eometpus sBisieTcss ogHUM M3 0A30BBIX TMPEAMETOB Ha YPOBHE CpPEOHETO OOIIETro
oOpa3oBaHusi, TaK Kak OOECIEYMBAET BO3MOXXHOCTh W3YYCHHS KaK JUCHIUTUIHH
€CTECTBEHHO-HAYYHOMN HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MebIuieHHE, GOpMHUPYEMOe TPH U3YYEHUU OOYYaIOIIMMUCS MOHSTUUHBIX
OCHOB TCOMETPHH W IOCTPOCHUH IICTIOYKH JIOTUYCCKUX YTBEPKICHHUHN B XOJC PCIICHUS
TCOMETPUYCCKHX 3a]1a4, YMCHHE BBIJIBUTATHh U ONPOBEPraTh TUIIOTE3bI HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 33/7a4 €CTECTBEHHO-HAYYHOTO IWKIA, B YaCTHOCTH W3
Kypca (pU3UKH.

YMeHHne OpHUEHTHPOBATHCS B TPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO pPOJb BO BCEX
00JIacTsAX NesITeNbHOCTH YeioBeka. OpHeHTaIHs YeIOBeKa BO BPEMEHH U TIPOCTPAHCTBE
— HEO00XO0JIMMOE YCJIOBHE €T0 COIMAIBLHOTO OBITUS, OopMa OTPaKEHUS OKPY>KAFOIIETO
MUpA, YCIOBUE YCIEITHOTO TIO3HAHUS M aKTUBHOTO MPEOOpa30BaHuUs EHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH OOpa3aMu OOBCIAMHSCT pPa3HbIC BUJBI YUCOHOH WU
TPYJIOBOW JIEATEIBLHOCTH, SBJISCTCS OJHUM M3 TPO(ECCHOHAIBHO BaKHBIX KA4eCTB,
MOSTOMY aKTyaJbHa 3a7ada (QOpMHpOBaHHS y OOYYAIONUXCS TPOCTPAHCTBEHHOTO
MBILUIEHHUS] KaK PA3HOBUIHOCTU OOpPA3HOT'O MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA
B [MOAITOTOBKE K MPAKTUYECKON NEATEIHHOCTH IO MHOTUM HaIPaBJICHUSIM.

Ilens ocBoeHust mporpammbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM YypOBHE
oOydeHus: — o01ieobpazoBaTeIbHOE U OOIIEKYIHTYPHOE Pa3BUTHE OOYUYAIOIIMXCS Yepe3
o0OecriedyeHre BO3MOXXHOCTH MPHOOPETEHUS] U  HUCIOJIb30BAHHUS CHUCTEMATHYECKHX
reOMETPUYECKUX 3HAHMM M JeHCTBUM, crenuUYHBIX TE€OMETPHUHM, BO3MOXKHOCTH
YCHEIIHOTO MPOJOKEHHUsT 00pa3oBaHUS MO CIENHMAIBHOCTSIM, HE CBSI3aHHBIM C
PUKIIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuud Ha 0a30BOM YPOBHE MpeAHA3HAUYECHA Ui OOyYaromuxcs
CpeIlHEeN LIKOJIbI, HE UCTIBITHIBABIIMX 3HAUNTEIBHBIX 3aTPyIHEHUN Ha YPOBHE OCHOBHOIO
obmrero oOpaszoBanus. Takum oOpazoM, oOydaromuecs Ha 0a30BOM YPOBHE JIOJKHBI
OCBOUTH OOIME MaTEeMaTHYECKHE YMEHHS, CBSI3aHHBIE CO CIECHU(PUKON TEOMETpUU U
HEeoOXOUMbIE [UIsl JKU3HU B COBPEMEHHOM oOmiectBe. Kpome 3TOoro, oHM HMEIOT
BO3MOXHOCTh HM3yYUTh TeOMeTpuio Oosiee riayOOKO, €clid B JallbHEUIIEM BO3HHUKHET
HE0OXOJIMMOCTh B TEOMETPUUECKHUX 3HAHUSIX B TPO(HECCUOHANIBHON eI TEIIbHOCTH.
JlocTrkeHHe  I1IeId  OCBOGHHS  TIpOrpaMMbl  OOecreurnBaeTCs pelieHreM
COOTBETCTBYIOUIUX 3aja4. [I[puopuTeTHBIMH 3a/1adaMu OCBOCHHUS Kypca «['eomeTpumn» Ha
6a30BoM ypoBHE B 10—11-X Kiaccax sSBISIOTCS:

e (¢opMUpOBaHHE MPEICTABICHUS O TEOMETPUU KAaK YaCTH MUPOBOU KYyJIbTYpPHI U
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (¢opMupOBaHHE TPEJICTABICHUS O MHOTOTPAaHHUKAX M TEJlaxX BpaIICHHs KaK O
BOXHEHIINX MATEMaTHYECKUX MOJIENSAX, TO3BOJISIONIUX OIMUCHIBATh M U3y4YaTh
pasHbIe SIBJICHHS OKPY KAIOIIETO MHUPA;

e (¢opMupOBaHHE yYMEHHS paclO3HABaTh HA YEPTEXKAX, MOACISAX U B PEATbHOM
MHpE MHOTOTPAHHHUKH U Tella BpaIlleHHUS;

e OBJIAJICHUE METOJAaMU pEIIeHHS 3aJad Ha TIOCTPOSHUST Ha M300paKeHUSIX
MIPOCTPAHCTBEHHBIX (pUTYp;



dbopMHupOoBaHWE  YMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHSATHSMH O
MHOTOTPAaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBAMH,

OBJIAJICHUE aNTOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aaad; (OpPMUPOBAHHE
YMEHHS TIPOBOJIUTH HECIOKHBIE JOKa3aTeIbHBIC PACCYKICHHUS B XOJI€ PEIICHUS
CTepEOMETPHUYECKUX 33]1a4 U 3a]1a4 C MPAKTUICCKUM COJICPIKAaHHEM;

pPa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKHUX CHOCOOHOCTEH OOydYaromuxcs,
MO3HABATEILHOW AaKTUBHOCTH, HCCIEAOBATCIBCKAX YMEHHHA, KPUTHUIHOCTH
MBIIIICHUS;

dbopmupoBanue (PYHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHOH TI€OMETPHUU:
YMEHHUE PACIIO3HABATh NPOSBICHUS TCOMETPHUCCKHUX MOHATHH, OOBEKTOB M
3aKOHOMEPHOCTEH B peabHBIX KU3HECHHBIX CUTYAIUAX U TIPH U3yUYECHUU JPYTHX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMynHpOBaTh WX HA S3BIKE TEOMETPUHM M  CO37aBaTh T'€OMETPHUYCCKUC
MOJICTTH, TIPUMCHSTh OCBOCHHBIM T€OMETPUUYECKUN ammapaTr JUisi PEIIeHUs
MPAKTUKO-OPUCHTUPOBAHHBIX  3aJlay, HMHTEPIPETHPOBATh W  OIICHUBATH
MOJTyYCHHBIE PE3yJIbTaTHI.

OTnmuuuTe hbHONH 0COOCHHOCTHIO MPOTPAMMEI SIBJISIETCS BKITFOUEHHE B KYpC CTEPEOMETPHUH
B HayaJle €ro M3yuYeHHUs 3aJla4, PellacMbIX Ha YPOBHE HMHTYUTUBHOTO TIO3HAHWS, U
OTIPEeNICICHHBIM 00pa3oM OpraHW30BaHHAas pa0doTa HaJA HUMH, UYTO CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBECHHOT'O MBIINUICHHS, CTUMYJIUPYET MPOTCKAHUE
WHTYUTHBHBIX TPOIECCOB, MOTUBHUPYET K JATbHEHIIIEMY U3YUYCHHIO TIPEIMETA.
[Ipennourenue oOTHAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJQY OOY4YeHHS, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-
NPAKTUYECKOW JIeATeIbHOCTU. Pa3BuTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUNH Y
ydaluxcsi B Kypce CTEPEOMETPHHM MPOBOJUTCS 3a CYET pEIIeHUs 3ajady Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00pPa30B U 3aj7lady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU OOpa3aMH.
Coznanue oOpasza MPOBOAUTCS C OMOPOI HA HATJSAHOCTh, @ ONIEPUPOBAHUE 00pa30oM — B
YCIIOBUSAX OTBJICUYEHHUS] OT HAIVISIHOCTH, MBICIEHHOTO H3MEHEHHUS €ro HCXOJHOTO
COJIepKaHUsI.

OcHoBHBIE conep)kaTenbHble JUHUM Kypca «['eomerpum» B 10-11-x Kiaccax:
«MHororpannukn», «lIpsiMble W TUIOCKOCTH B TMPOCTpaHCTBe», «Tena BpaieHus»,
«BekTopbl M KOOpIMHATHI B TMpocTpaHCTBe». DOpMHUpOBAHUE JIOTUYECKUX YMEHUUH
pacnpenensieTcsi He TOJIbKO MO COAepkKaTelbHBIM JIMHUSM, HO U TI0 rojlaM oOydeHHus Ha
YpOBHE CpeIHero o011ero 0opa3oBaHus.

Copepxannie 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
pabodeil mporpaMmbl, pacrpeneieHHbIM M0 TojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
oOpa3oMm, 4TOOBI  OBNAJCHHE TE€OMETPUYECKHUMH  TOHITHSAMH U  HaBBIKAMH
OCYIIECTBIISIIOCH TOCJIEIOBATEIbHO M TMOCTYNAaTEeNbHO, C COONIOJCHUEM MPUHIIUIIA
MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCh B  OOIIYyI0 CHUCTEMY
T€OMETPUYECKHUX MPEACTABICHUI OOYydaloluXcs, pacmupsisi u yrayomss ee, oOpasys
MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

Ha uzyuenue reometpun oTBOAUTCS 2 yaca B Henento B 10-M kiacce u 1 yac B HeJenio B
11-m kitacce, Bcero 3a Ba rojaa ooydenust — 102 yueOHbIX yaca.

Jljis peanu3anuu mporpaMMbl UCTIONB3YIOTCS YUeOHHUKH, JOIMYIIEHHBIE K UCIIOIh30BAHUIO
Py peau3alid  MMEIONINX TOCYJIApPCTBEHHYIO aKKPEAUTAlMI0 00pa30BaTEIbHBIX
MpPOrpaMM HA4YaIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CPeAHEro OO0IIero oO0pa30BaHHS
OpTraHM3aIUsIMH, OCYIICCTBIISIIOIIMME  OOpa30BaTEIbHYIO JCSTEIIBHOCTh, IPHUKA30M
Munnpocsemenus ot 21.09.2022 Ne 858:



o MaremaTtnka: anrebpa W Hadala MaTeMaTHYECKOTO aHalnu3a, T€OMETpHS.
I'eomerpus. 10-11 kmacceryueb. it 00mieo0.opranu3anuii:  0a3oBbIE U
yray6.ypoBuu / JI.C.Atanacsia u ap. M.: [Ipocsemenue, 2020

DJeKTpOHHBIE 00pa3oBaTeNbHBIE PECYpPCHl, JOMYIICHHBIE K WCIOJIB30BAHUIO IIPH
peanu3ani UMEIONINX TOCYAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeAHEro OOIIero 00pa30BaHUs MPUKA30M
Munmnpocemienus ot 02.08.2022 Ne 653:

e DIIEKTPOHHBIN 00pa3oBaTenbHbIN pecypce «Jlomaminue 3ananus. Cpennee obriee
obOpazoBanue.  ['eometpusi», 10-11  kmacc, AO «3maTenscTBO
"[IpocBemienne »;

o Tpenaxep «Ob6nako 3Hanui». Maremaruka. 10 knacc, OOO «Puzukon Jlad»;

o Tpenaxep «Ob6nako 3HaHui». Maremaruka. 11 knacc, OOO «®Puzukon Jlad»;

Ilnanupyembie pe3yJibTaThl 0CBOEHHS Y4eOHOT0 Kypca

JINYHOCTHBIE Pe3yJILTATHI

JIMYHOCTHBIC pPE3yJbTaThl OCBOCHHSI IPOrpaMMbl  y4eOHOTO Kypca «I eomeTpus»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanme:

c(OpPMHUPOBAaHHOCTBHIO TPAKIAHCKON TIMO3UIMK OOYYAIOIIErocss Kak AaKTUBHOTO W
OTBETCTBECHHOT'O YJICHA POCCHUHCKOTO OOIIECTBA, MPEJACTaBICHHEM O MaTeMaTHYSCKUX
OCHOBaX ()YHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHH, IPOLEIYP TPaXKITAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM B3aWMOJCHCTBOBATh C COIMAIbHBIMH
WHCTUTYTaMU B COOTBETCTBUH C UX PYHKIIUAMH U HAa3HAUYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXkTaHCKOW UJICHTUYHOCTH, YBAXKEHHUS K TIPOLIIIOMY
U HACTOSIIEMY POCCHMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSIM
POCCUICKMX MAaTeMaTUKOB M POCCHUCKOM MaTeMaTHYECKON IITKOJbI, K MCIOJb30BAHUIO
ITUX JIOCTHIKEHUU B APYTHX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHUSA:

OCO3HaHHWEM JYXOBHBIX IICHHOCTEH pPOCCHMCKOTO Hapoja; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMsI, J3THYECKOTO TIOBEJCHHUS, CBSI3aHHOTO C MPAKTHYCCKUM
MIPUMEHECHHEM JIOCTIDKEHUH HAyKH M JICSITCIHHOCTBIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO
BKJIa/Ia B TMIOCTPOCHHUE YCTOWYHUBOTO OYAyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKHM  OTHOIIEHHWEM K MHpY, BKIIOYAas OCTETHKY MaTEeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PCIICHHUH, PAaCCYKICHUH; BOCIPHUHUMYHBOCTBIO K
MaTeMaTHYECKHUM acIIeKTaM pa3IMYHbIX BUIOB HCKYCCTBA.

Du3nvYecKoe BOCIIMTAHUE:

c(hOpMUPOBAaHHOCTBIO YMEHHS TMPUMEHITh MaTEeMaTUYeCKHe 3HaHWSA B HHTEpecax
3I0poBOro W Oe3omacHOro oOpasza JKM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pOBBIO  (3/I0POBOEC THTaHWE, COATAHCHUPOBAHHBIM pEXKUAM 3aHATHH W OTABIXa,
peryisipHas ¢pu3nuecKas aKTUBHOCTD); (PU3HYECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHATHAX
CIIOPTHBHO-03I0POBUTEIBLHOMN JEATETLHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IICHHOCTH TPYAOIIOOWS; HHTEPECOM K Pa3IUYHBIM
chepam TpodhecCHOHAIBHON JESTENBHOCTH, CBS3aHHBIM C MATEeMAaTHKOM U ee
MPUIOKCHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BRIOOp Oymymiei mpodeccuu u



peaIn30BbIBATH COOCTBEHHBIC >KW3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy OOpa3oBaHUI0O M CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEHM KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YUYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a]a4 MAaTEMaTUYECKOM
HaIPaBJICHHOCTH.

IK0JI0rnYecKoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTBHIO JKOJIOTHUYECKON KyJIbTYphl, NMOHMMAaHHEM BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX TMPOIECCOB HAa COCTOSHUE TMPUPOJHON U COIMAIBHOM  Cpelbl,
OCO3HaHUEM TJIOOAJIBHOTO XapakTepa »HKOJIOTUYECKHX MpoOJeM; OpHUEHTAIlMeld Ha
MPUMEHEHHE MaTEeMaTUYECKHX 3HAHUW IS PEIICHHsS 3aJad B 00JaCTU OKpY Karomien
Cpenbl, IJIAHUPOBAHUS TIOCTYNKOB M OICHKM HMX BO3MOXHBIX TIOCJIEICTBUN s
OKpY>KaroIe Cpebl.

IleHHOCTH HAYYHOT O O3HAHMS:

c(hOpMUPOBAaHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKU, TOHUMAHUEM MaTEeMaTUYECKOW HayKH Kak
chepbl 4eIOBEUECKON NEsATETLHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUS
IMBWIN3ALIMN;, OBJIAJICHHEM S3BIKOM MaTEMaTHKH U MaTEeMaTUYECKOW KYyJbTYpPOMl Kak
CPEICTBOM  TO3HaHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBIATH  MPOSKTHYH H
HCCIIEI0BATENBCKYIO ICATEIbHOCTh MHANBUIyIBHO U B TPYTIIIE.

MeTanpeameTHble pe3yJbTaThl

MeranpenMeTHble pe3yJabTaThl OCBOCHMSI MpOrpaMMbl ydueOHOro Kypca «I'eomeTrpusi»
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA IMO3HABATEIbHBIMH JICHCTBUAMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU, YHUBEPCAIbHBIMHA PETYISTUBHBIMU
NEHACTBUSIMU.

1) VHuBepcaibHble NO3HABaTeJbHbIE JCHUCTBUS, O0ECIEUYUBAIOT (HOPMHUPOBAHUEC
0a30BBIX KOTHUTHBHBIX MPOIECCOB OOydYalOIUXCs (OCBOCHHE METOJIOB IO3HAHUS
OKPY’KaloIllero MUpa; MPUMEHEHHE JIOTUUECKUX, UCCIIEI0BATEIbCKUX ONEpaluii, yMEHUN
pabotath ¢ uH(OpMaIuei).

basoBble Jlornyeckue JeficTBUA:

e BBUSIBISITh WU XapaKTEPHU30BaTh CYILIECTBEHHbIC IPU3HAKHM MaTEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOWIEHUH MEXAy MOHATHIMH; (HOPMYIHPOBATH
onpenenaeHus MOHSTHUH; YCTaHaBJIUBAaTh CYILIECTBEHHBII MIPU3HAK
KJaccu(pUKalUd, OCHOBAHMS JUIsl OOOOIIEHHs] M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

e BOCIIPUHUMATh, dbopMynupoBaTh u peoOpa3oBHIBATH CYXKJICHUSA:
yTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHbIE, YACTHBIC U OOIIIHE; YCIOBHBIE;

e BBUIBISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUS B
(dakTax, NaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX; MpeJyiaraTh KPUTEPUU IS
BBISIBJIICHHS] 3aKOHOMEPHOCTEN U MIPOTUBOPEUHIL;

e J€NIaThb BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOSITENIBHO JI0KAa3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUI
(mpsiMple ¥ OT TPOTHUBHOTO), BBICTPAUBATh AaPryMEHTAIMIO, IPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS M BHIBOIBL;

e BBIOMpATh cIOCcO0 penieHus yaeOHoil 3a1aun (CpaBHUBATH HECKOJIBKO BapUAHTOB
penieHus, BbIOMpaTh HamOOJIee TOIXOJAININI C YYEeTOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBbie ucciieqoBare/bCKue AeiCTBUSA:



e WCIOJB30BAaTh BOIMPOCH KAaK HCCIIECNIOBATEILCKUH WHCTPYMEHT IIO3HAHWS,
dbopMynupoBaTh  BONPOCHL,  (UKCHUPYIOIIHE MPOTUBOpEUHE, Mpoliemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIUIO, MHEHHE;

e TIPOBOJHUTH CAMOCTOSITEIIFHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo0 O0OBEKTa, SBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCMOCTEH MEX Ty 00BEKTaMH, SIBIICHUSMH, ITPOIIECCAMU;

e CaMOCTOSITENBHO (OpMYyNIHPOBATH OOOOIIECHUS ¥ BBIBOJLI MO pe3yibTaTaM
MPOBEJCHHOTO HAONIOACHWS, WCCIEJOBAHUSA, OIICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 00OOIIECHUI;

e TIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBUTaTh
MIPETIOJIOKCHHSI O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBUIBJIATH JeUIMTHI WHPOPMAIIUHU, JAHHBIX, HEOOXOJUMBIX I OTBETa Ha
BOIIPOC U TS PEIICHHUS 32/1a4H;

e BBIOMpaTh WH(OPMANMIO U3 HCTOYHWKOB Pa3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh U WHTEPIPETUPOBATh MH(OOPMAIIMIO PA3IMYHBIX BUJIOB H
dhopm mpencTaBICHUS;

e CTPYKTypHpOBaTh HWH(OpPMAIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (popMax,
WLTIOCTPUPOBATH TPaPUUCCKH;

e OIICHUBATh HAJCKHOCTH MH(DOPMAIIMH IO CAMOCTOSATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHKATHBHBIE JICHCTBUS, 00ECIIEYNBAIOT CHOPMUPOBAHHOCTD
COLIMATILHBIX HABBIKOB 00YYarOMINXCS.
Oo0uenne:

e BOCHpPUHUMATH U (POPMYIUPOBATH CYXkACHUS B COOTBETCTBUU C YCIOBUSMHU U
HessiMi OOLIEHUS; SICHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy pEelIeHHs 3a/JauH,
KOMMEHTHUPOBATH MOJTYUYEHHBIA pE3yNbTar;

e B XO0/Ie OOCYXXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUW TEMBI,
npoOJieMbl, perraeMol 3aJauyd, BBICKA3bIBATH HJEU, HAICJICHHbIE HA IOUCK
pELICHUSI; COMOCTABIATh CBOM CYXACHUS C CYXIACHUSAMH JPYTUX YYaCTHHUKOB
nanora, oOHapyKUBATh pa3iMuue M CXOJICTBO MO3UIIUN; B KOPPEKTHON popme
(dbopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e TIPEICTABJIATh PE3YJNbTATHl PEIICHUS 3a/a4yd, HKCIEPUMEHTa, HCCIEIOBaHMUS,
IIPOEKTa; CaMOCTOSATEIHHO BBIOMpATh (HOpMAT BHICTYIUICHHS C Y4E€TOM 3ajJad
Ipe3eHTaIMN 1 0COOCHHOCTEHN ay TMTOPUH.

CorpyaHu4ecTBo:

e TIOHMMAaTh M UCIOJB30BaTh IMPEUMYINECTBA KOMAHIHOM W WHIUBUIYaTbHOU
paboTel TpU pemeHud ydeOHBIX 3a/ay; MpPUHUMATh II€JIb COBMECTHOMN
NeSITEIIbHOCTH, TJIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM pabOThI, paclpeaesiTh
BUIBI PabOT, JOTOBAapHBATHCSA, OOCYXKIaTh TPOIECC U pPe3yJbTaT padoTHI;
0000111aTE MHEHUS HECKOJIBKUX JIFOJICH;

e YYacTBOBaTh B TPyHmoBbIX ¢opMax paboTel (0OCYKIAeHHsS, OOMEH MHEHU,
MO3TOBBIE IITYpMbI W WHBIC); BBIMOJIHATH CBOIO 4YacTb pPabOTBl W
KOOPJIMHUPOBATH CBOU JCHCTBUS C JIPYTMMH YJICHAMH KOMAaH/IbI, OIICHUBATh
KauecTBO CBOEr0  BKJaJa B  OOMMA  TPOAYKT TIO  KPHUTEPUSM,
c(hOpMyITHPOBAHHBIM YYACTHHUKAMU B3aMMOICHCTBHUS.



3) VHuBepcalbHbIC PeryJATHBHBbIE JICHCTBHUS, 00€CHEUYnBaOT (HOPMHUPOBAHHE
CMBICJIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JTUYHOCTH.
Camoopranmuzamnus:

e COCTaBJSITH IUJIaH, allTOPUTM pEIICHHs 3a7add, BHIOMPATh CHOCOO pEIIeHUs C
Y4ETOM  HMEIOIIUXCS ~ PEecCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUM C y4eTOM HOBOM
uH(pOpMaLHH.

CaMOKOHTPOIIb:

e BIIAQJICTh HAaBBIKAMU TMO3HABATEIHHOM PEQIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JEHUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTaTOB; BIAAECTh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJS  Mpollecca U pe3ylibTata  PEIICHHS
MaTeMaTHUYECKOM 3a1auu;

e TPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH NPH PEIICHUH 3aJ1ayH,
BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWJICHHBIX OIMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjIbTaTa ILIEIU U YCJIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTIDKCHHUSI WJIM  HEJOCTIDKCHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HaXOJUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yJibTaThl
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OmnepupoBaTh MOHATUSMHU: TOYKA, TIPSMAsi, IIOCKOCTh.

[IpuMeHTh aKCHOMBI CTEPEOMETPHUHM U CJIEJICTBUS U3 HUX IIPU PELICHUH T€OMETPUUECKUX
3azay.

OnepupoBaTh MNOHATHUAMM: MAPAUIENBHOCTh M MEPHEHIUKYISPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KrnaccuduuupoBaTh B3aMMHOE PACIIONOKEHUE MPSAMBIX U MIIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh MOHATUSMH: JBYTPAaHHBIM yToJl, TpPaHW JBYIPAHHOTO YyrIia, pedpo
JIBYTPAHHOIO yTJIa; JUHEHHBIN Yrojl ABYTPAHHOIO yTIJa; TpagycHasi Mepa JIBYTPaHHOTO
yTia.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKJIBII M HEBBITYKIbII MHOTOIPAHHUK,
3JIEMEHThl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPaHHUK.

PacrioznaBath OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MTMpaMuaa; Mpu3Ma, MpsSMOYTOJIbHBIHI
napasuienenuren, Kyo).

KrnaccuduuupoBaTh MHOTOTpaHHUKH, BbIOMpasi OCHOBaHHUS [UIS  KJAacCHU(UKAIUH
(BBIMYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH;, MPABWIbHbIE MHOTOTPAaHHUKH; MPSIMBIC U
HAaKJIOHHBIE TTPU3MBbI, MTapajlIeNICUIeabl).

OnepupoBaTh MOHATUSIMU: CEKYLIAs JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI IOCTPOSHUSI CEYCHHM, UCTIONB3YS METO/I CIIEIOB.

Ctpouth ceueHrss MHOTOITPAaHHUKOB METOJIOM CJIEJIOB, BBINOIHAThH (BBIHOCHBIE) MJIOCKHE
YEepTEkH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarte 3amaunm Ha HaxoOXICHHE TEOMETPUYECKUX BEJIMYMH 110 oO0pa3lam Win
alIropuTMaM, MPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METO/IbI IIPHU PEIICHUH CTaHJAPTHBIX
MaTeMaTHYECKUX 3a/1au Ha BBIYUCIEHUE PACCTOSHUM MEXIY ABYMS TOUKaMH, OT TOUKH
JI0 IPSMOM, OT TOYKH J0 IIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS PSIMBIMHU.

Pemare 3amaunm Ha HaxOXICHHE TEOMETPUUYECKUX BEJIMYMH 110 oO0pa3laM WiIu
aIropuTMaM, MPUMEHsISl U3BECTHbIC aHATUTHUYECKUE METO/IbI IPU PEIIEHUU CTAHIAPTHBIX
MaTeMaTUYEeCKUX 3a/lad Ha BBIUUCICHUE YTJIOB MEXKIY CKPEUIMBAIOIIMMUCS MHPSIMBIMH,
MEXy MPSAMON U MIOCKOCThIO, MEXY IIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Brerauciate 00beMBbl U TUIONIAIN TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, TUPaMH/IA) C
MpUMEHEHHEM (HOPMYIT, BBIYHCISATH COOTHOMICHHUS MEXAY IUIOMAIIMU ITOBEPXHOCTEH,
o0BeMaMu TI0TOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHSIMH: CHUMMETPUS B IPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTH
CUMMETPHH; IICHTP, OCh U TIIOCKOCTh CUMMETPHUU (PUTYPHI.

N3BiekaTh, MpeoOpa3oBBIBATh U MHTEPIPETHPOBATH HHPOPMAITUIO O TPOCTPAHCTBECHHBIX
TeOMETPUYECKHX (PUTypax, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKaX.

[IpumeHsaT, TeoMeTpuYeckwe (akKThl Ui PEIICHHsS CTEPEOMETPUUYECKUX — 3ajad,
MPEIOJIATAIONINX HECKOJIBKO IIIaroB PEIICHHS, €CIIM YCIOBHS NMPUMCHCHHS 3aJlaHbl B
SABHOU (opme.

[TpuMeHsTh MpOoCTEHIne MPOTPAaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI ITPH PEIICHUHU CTECPEOMETPHUCCKUX 3a]1ad.

[IpyBOUTE TpUMEpPHI MaTEMATHYCCKHX 3aKOHOMEPHOCTCH B TIPUPOJIE U IKU3HH,
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHSTh TIOMyYEeHHBIC 3HAHUS Ha TPAKTHKE: aHAIM3UPOBATH PCAIbHBIC CUTYallud U
MPUMCHATh M3YyYCHHBIC TMIOHATHS B TMIPOIECCE IMOMCKA PEIMICHUS MaTeMaTHYCCKU
chOpMYTMPOBAHHOW TMPOOJEMBI, MOJCIUPOBATh pCAJbHBIC CUTYallMM Ha S3BIKE
TCOMETPHUH, HUCCIICIOBaTh IMOCTPOCHHBIC MOJCIH C HCIOJIb30BAHUEM T€OMETPUUYCCKUX
MOHATUH M TeopeM, armapara ajareOpbl; peniaTh MPaKTHUYSCKUE 3ajadd, CBSA3aHHBIC C
HaXO0XJICHHUEM I'eOMETPUYCCKUX BEIHYUMH.
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OnepupoBaTh HMOHSATUSMM: IUIHHIPHYCCKasT MIOBEPXHOCTb, oOpa3yroinue
IWIMHJIPUYECKONH TMOBEPXHOCTH; IWIMHJP, KOHUYECKas IOBEPXHOCTh, OOpPa3yoIIHe
KOHUYECKOW IMOBEPXHOCTH, KOHYC; chepruyecKas MoOBEPXHOCTb.

PacrioznaBath Tena BpameHus (IMIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TIOJTYUYCHUS TEJT BPALCHUS.

KnaccudunupoBaTh B3aUMHOE PacIoNoXeHHE chephl U TIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IMAPOBOW CETMEHT, OCHOBAHUE CEIMEHTAa, BHICOTA CETMEHTA;
IIAPOBOM CIIO¥, OCHOBAHHUE MIAPOBOTO CJI0S, BBICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.
Bbrumciath 00beMbI M IUIOIIAIN TOBEPXHOCTEH TEJI BPAIICHUsS, T€OMETPUUYCCKUX TEIl C
IpUMEHEHHEM (popmyI.

OnepupoBaTh MOHATHUSIMU: MHOTOTPAHHHMK, BIMCAHHBIA B CEpy M OMUCAHHBIA OKOJIO
chepsl; chepa, BIMCaHHAS B MHOTOIPAaHHUK WM TEJIO BPAICHUS.

BBIYHMCIIATE COOTHOIICHUS MEXKIY ILIOIIAIIMU MOBEPXHOCTEH M 00beMaMHu I10100HBIX
Tell.

N300paxkaTh u3ydaeMble (GUTYphl OT PYKH U C IPUMEHEHHUEM MPOCTBIX YEPTEIKHBIX
HHCTPYMEHTOB.

BhINOMHATE (BBIHOCHBIC) TUIOCKHAE YEPTEXKH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (QHUIYD:
BHJI CBEPXY, COOKY, CHU3Y; CTPOHWTH CEUCHHS TCII BPAIICHHMS.

N3Bnekarh, MHTEPIIPETUPOBATH U TIPEOOPA30BHIBATh HH(POPMAIIUIO O MMPOCTPAHCTBEHHBIX
TCOMETPHUCCKUX (PUTYypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRBE.

BrIMOTHATE TEHCTBUS CIIOKEHHUS BEKTOPOB, BEIYMTAaHUS BEKTOPOB U YMHOKEHHS BEKTOpA
Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMM OHH 00JIaJaroT.

[TpuMeHSTh TPaBUIIO MapaICIICTIUIIE A,

OnepupoBaTh MOHSATUSMHU: JCKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJ MEXIy BEKTOpamH,
CKaJISIpHOE TIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.



Haxoauts cymmy BEKTOPOB U MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXK]Ty BEKTOPaAMU,
CKaJIIpHOE MTPOU3BEICHUE, PACKIIAIBIBATH BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM.
3aiaBaTh MJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumenste reomerpuueckue ¢GakThl A PELICHHUs CTEPEOMETPUUECKUX —3ajiad,
MPEANOaraloniX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B
sABHOU (opme.

Pemate  mpocreliliie reoMeTpUYECKHME  3aJadyd  Ha  NPUMEHEHHE  BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemate 3amauM Ha 0Ka3aTEIhCTBO MATEMAaTHUYECKHUX OTHOIICHUN U HaXO0XJICHHE
T€OMETPUUECKUX BEJIUYUH MO 00pa3iiaM Wi aJropuTMaM, MPUMEHSST U3BECTHBIC METO/IbI
MIPU PEIICHUHU CTAaHIAPTHBIX MaTEMaTUUECKUX 3a/ad.

[IpuMeHsTh mpoCTEeHIue MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKHUX 3aau.

[IpuBoauT, TpHUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh TONydeHHBIC 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh PEAbHBIC CUTYyallUH U
MPUMEHATh HW3YYCHHBIC TOHSTHS B TMPOIECCe TMOUCKA peHIeHUsS MaTeMaTHYECKH
chopMyIUpOBAaHHONW MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE
T€OMETPUH, HUCCIEAOBATh MOCTPOCHHBIE MOJEIU C HCIOJIH30BAHHEM T'E€OMETPHUUYECKUX
MOHSATUM W TEopeM, armapara aiareOpbl; pelraTh MPAKTHYECKUE 3a/Jadud, CBS3aHHBIE C
HaX0KJICHUEM I'e€OMETPUUYECKUX BEJTHMYMH.

Conepxxanue yue0HOro Kypca
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IIpsimble U MUIOCKOCTH B POCTPAHCTBE

OcHOBHBIE NOHATHS CTEPEOMETpUU. Touka, npsiMasi, INIOCKOCTh, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMAaTUYECKOM MOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEJCTBUS
U3 HUX.

B3anMHOe pacnoniokeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TApAJIIEIbHBIE U
cKpenuBaronuecs npsMsie. [lapamienbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHbIE  MpSMBIE B IPOCTPAHCTBE; MApaUIEIbHOCTh  TPEX  MPSMBIX;
NapaJuIeIbHOCTh NPSIMOM M IUIOCKOCTH. YTUIBI C COHANpPaBJICHHBIMU CTOPOHAMU; YTOJI
MEXAYy TpsSIMBIMU B MpocTpaHCTBe. llapannenbHOCTh MIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH; CBOMCTBa MapajuleNibHBIX IUIOcKocTel. IlpocTeiimme npocTpaHCTBEHHbIE
(GUrypsI Ha TUIOCKOCTH: TETPadp, KyO, Mapaiesenune; MoCTPOSHUEe CEUCHU.
[leprieHAUKYISAPHOCT OPSAMONM M  IUIOCKOCTH: NEPHEHAUKYJSIPHBIE TMpSIMbIE B
MIPOCTPAHCTBE, MpPSIMbIE NapaJUieIbHbIE U NEPHEHAUKYJSIPHbIE K IUIOCKOCTH, HPHU3HAK
MEPHEHIUKYIIPHOCTH TPSIMOM M IUIOCKOCTH, T€OpeMa O NpsIMOMl MEepHeHAUKYISPHOM
IJIOCKOCTU. YTIIbl B IMPOCTPAHCTBE: YrOJI MEXIY MPAMOW U IJIOCKOCTHIO; ABYTPAHHBIN
yTOJ1, TUHEHHBIN yron AByrpaHHoro yria. [leprneHaukyisp v HaKJIOHHbBIE: paCCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW JO TUIOCKOCTH, TpoeKuus (Gurypsl Ha
MJIOCKOCTh. IlepneHauKyIspHOCTh MIJIOCKOCTEHM: MpHU3HAK MEPIEeHAUKYIISIPHOCTH JBYX
wiockocre. TeopeMa o Tpex NepreHIUKYISpax.

MHororpaHHMKHU

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPAHHMKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BepTka MHOrorpaHHuka. [Ipusma: n-yroibHas npusma;
TpaHH W OCHOBAHHS TPHU3MBI;, TMpsSiMas W HAKJIOHHAS TPU3MBI, OOKOBask W TIOJHAs
MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NpsMOYTOJIbHBIN MapajuieNenunes] M €ero
cBoiicTBa. [lupamua: N-yrojapHas mupamMuia, TpaHd U OCHOBAHUE MUPaMUJIbI; OOKOBasi U



MOJIHAsl TIOBEPXHOCTh MHUPAMU[IbI; TMpaBWIbHAS M YCEUEHHAs MUpaMUA. IJIEMEHTHI
npu3Mbl ¥ nupamuasl. [lpaBuibHBIE MHOTOTPAHHUKH: TOHATHE MPABWIBHOTO
MHOTOTpaHHUKA; TMpaBWiIbHas TpU3Ma W TMpaBUIbHAs MNHPaMHAa; [PaBUIbHAsS
TpeyrojibHasi mupamuga U MpaBWIbHBIA TeTpadap; kyO. IIpencraBienue o mpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadIp, A0JeKadAp U ukocadap. CedeHus: Npru3Mbl U MUPAMU/IBI.
CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, TUIOCKOCTH.
DNeMeHThl ~ CUMMETPUU B THUpaMUJaX,  MNapajuieNieluIenax,  MNPaBUIbHBIX
MHOTOTpaHHUKAX.

Brruucienue s1eMeHTOB MHOTOTPaHHUKOB: pedpa, AuaroHaiu, yrisl. [lnomans 60koBoit
MMOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOUM MPU3MBI, IUIONIaAh OCHOBAHHIM, TEOpEMa O
OOKOBOM TMOBEPXHOCTH MpsAMOMl mpu3Mbl. [lnomaab OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABUIBLHON MHUPaMUJBI, TeOpeMa O IUIOMIATU YCCUCHHOW MHPaMUJIBL.
[Tonsatue 06 o6beme. OObEM MUPAMUJIBI, TPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IJIOLIAIIMU MOBEPXHOCTEMH,
o0beMaMH MOJI0OHBIX TETI.

11-i1 knace

TeJsia BpameHus

[unuHaapudeckas MOBEPXHOCTh, OOpa3ylollue UIUHIPUUYECKON TMOBEPXHOCTH, OCh
HUATUHAPUYECKON moBepXHOCTU. LlunmuHap: ocHoBaHuMS # OOKOBasi TOBEPXHOCTb,
oOpa3ytonias ¥ 0Ch; IJI0IIa s OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 0Opa3ylolie KOHUYECKON IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYeCKo nmoBepxHocTu. KoHyc: ocHOBaHUE U BepIlInHA, 00pa3ytomias u 0Ch; IIIOMIA/lb
OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOOpa3ylolie M BBICOTA;
OCHOBaHHUA U OOKOBasi IOBEPXHOCTbD.

Cdepa u map: ueHTp, paauyc, IuameTp; Mioliaas moBepxHocTu chepsl. Bzaumuoe
pacnosoxeHue chepsl U MIOCKOCTH; KacaTeabHas IUIOCKOCTh K cepe; ruiomanb chepsl.
N3006paxenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BepTka UIMHIpA U KOHYCA.
KoMOuHammu Ten BpalleHUSs ¥ MHOTOTPAaHHHUKOB. MHOTOTpaHHUK, ONKCAHHBIM OKOJIO
cdepsl; chepa, BIMCaHHAS B MHOTOIPAHHUK, WJTH TEJIO BPAILIEHUS.

[Tonsatne 006 oObeme. OcHOBHBIE CBoOWcTBa 00beMOB Ten. Teopema 00 oObeme
IPSIMOYTOJIBHOTO Tapajiesienunena U cleAcTBus u3 Hee. OObeM IMIIMHIpA, KOHYcCA.
O06bem 1mapa u mwIomaab chepsl.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAISIMUA TMOBEPXHOCTEM,
00BbeMaMu MTOJOOHBIX TEI.

Ceuennst uunuHApa (MapayyieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOEe OCHOBAHUIO U MIPOXO/ISIIEe Yepe3 BEPIIUHY ), CEUEHUs I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mockoct W B mpocTpaHcTBE. CJ0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BeKTOpa Ha uucio. PasznokeHue BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuno mapannenenunena. PemeHue 3aaad, CBSI3aHHBIX C NMPUMEHEHUEM
MpaBuJ JIEUCTBUM € BeKTOpaMu. [IpsmoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarel Bekropa. IIpocreimue 3amaun B KOOpAMHATAX. YTOJ MEXIAY BEKTOPAMMU.
CkansipHoe TNpOU3BEACHUE BEKTOPOB. BbluucieHue yrioB MeEXIy MNOpSIMbIMH U
mIockocTAMUA. KoopaAMHATHO-BEKTOPHBIN METO/I TP PEILICHUH T€OMETPUYECKUX 3a]1a4.
TemaTnueckoe NJIAHNPOBAHUE

10-ii k1acc

Ne | HammeHoBaHue Kosmn4yecTBo 4acos DJIeKTPOHHbIE




n/

pa3/iesIoB U TeM
NPOrpaMMblI

Bceer

KoHTpoabHBI
e padoThbI

IIpakTH4eckn
e padoThbI

(uu¢posbIe)
o0pa3oBaTe/IbHbI

e pecypchl

BBenenue B
CTEPEOMETPHIO

10

DIIEeKTPOHHBIN
oOpa3oBaTenbHbIN
pecype
«JlomaiiHue
3aganus. CpenHee
oOuiee
oOpa3oBaHue.
I'eomerpusi», 10—
11 xymacc, AO
«3narenscTBO
"[IpocBenienue"»

[IpsimbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTH
NpSIMBIX U
IIJIOCKOCTEN

12

Tpenaxep
«O0aK0 3HAHHIN.
Martemaruka. 10
knacc, OO0

«Dusukon J1ad»

[TepnienauKyIIpHOCT
b MPSAMBIX U
IJIOCKOCTEN

12

DJIEeKTPOHHBIN
oOpazoBaTebHbII
pecypce
«Jlomamiaue
3ananus. Cpeanee
oO1iee
oOpa3oBaHHe.
I'eomerpus», 10—
11 xmacc, AO
«3marenscTBO
"IIpocernienue'»

Yrael MeXy
NPSIMBIMHA 1
IUIOCKOCTSAMU

10

DNEeKTPOHHBIN
oOpa3oBaTebHbII
pecype
«Jlomaninue
3aganus. CpeaHee
oOriee
oOpa3oBaHHe.
['eomerpusi», 10—
11 xnacc, AO
«H3naTenbcTBO
"[Ipocsemienue"»

MHororpanHuku

11

Tpenaxep
«O01aK0 3HAHUID.




Maremaruka. 10
knacc, OOO
«Du3ukoH J1ady»
5 O0BbemBbI 9 1
MHOTOTPaHHUKOB
[ToBTOpEHUE:
7 | ceyeHusi, pacCTOSTHUS 4 1
U yTJIBI
OBIIEE KOJIMYECTBO
YACOB IIO 68 5 0
ITPOI'PAMME
11-i kaace
KoaunvecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue
Ne a3/1eJI0B U TeM (wnpposrie)
/| PA3AET Beero Kontposbnbie | IIpakTHYecKne | ogpaszopaTeanHble
HporpamMmmbl padoThI padoThI pecypebi
DJIEeKTPOHHBIN
oOpa3oBaTeNbHBIN
pecypc «Jlomanraue
3amanus. CpegHee
1 Tena Bpamenus 12 oOrree obpazoBaHueE.
I'eomerpus», 10-11
knacc, AO
«31aTenbCcTBO
"IIpocBenienue'»
Tpenaxep «O06mako
3HAHUI.
2 | O0BeMBI TEI 5 1 MaremaTHKa.
11 ximacc, OOO
«Dusukon JIad»
Tpenaxep «Ob6mako
Bekropsl 1 3HAHUID.
3 | KOOpIMHATHI B 10 1 Marematuka.
IIPOCTPAHCTBE 11 xnacc, OOO
«Duzuxon JIad»
[ToBTOpEHME,
4 0000111eHHE, - 1
CHCTEMaTH3AI K
3HAHMUU




OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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