MoanucaHo undposor nognucbto: YenypHas MNanvHa

YenypHaa annHa BnagmMmpoBHa Braanmnposta
HaTta: 2024.09.10 00:00:17 +03'00'

VYIOPABJIEHUE OBPA3OBAHUA W MOJOAEXHOW TOJUTHUKH
AIMUHHUCTPAIIUMA I'.PA3AHU

MyHununajabHoe 0I0/zKeTHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHne
«IIKOJIA Ne3 «<IEHTP PABBUTUSA OGPA30OBAHUS

«YTBEPXJIAIO»
JMupexktop MBOY «lllkosa Ne 3»

/Menypnasn I'.B./

IMpuxa3 Ne 7/1-O ot 01. 09. 2023r.

PABOYAS ITPOTPAMMA
yueoHoro npeamera «CEOMETPUS»
s 10-11 kaacca (yriy0JieHHbII YpOBeHb)

Psizanb, 2023 roa



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo yueOHomMy mnpeamery «l'eomerpus» yriiyOn€HHOTO YpOBHS IS
oOyuarommuxcss 10-11 xmaccoB pa3paboraHa Ha ocHoBe @DenepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa cpeaHero oodmero oOpaszoBanus, DenepanpHOi paboueit
IIPOrpaMMbl CpelHEro o01ero ooOpa3oBaHus IO reOMETPUU U pabodel MporpaMMbl BOCIIMTAHUS
mkoybl Ne 3. B paboueil mporpamme ydTeHBI HJEH W TOJOKeHHsS «KOHIENMIUU pa3BUTHUS
MaTemaThuieckoro oopasosanus B Poccuiickoit denepanum».

Henbr ocBoeHusi mporpammbl y4deOHOro kypca «['eomerpusi» Ha yriay0JéHHOM
YPOBHE — pa3BUTHE WHAUBHIYyaTbHBIX CIIOCOOHOCTEH, 00yJaromuXxcs MpH U3y9eHUH T€OMETPHH,
KaK COCTaBJISIOIIEH mpeaMeTHol obnactu «MaremaTuka U HHGOPMATHKa» depe3 oOecredeHne
BO3MOXHOCTU TMPHOOPETEHUs U HUCHOJIb30BaHUS OoJjiee IIIyOOKHX T'€OMETPUUECKHUX 3HAHUU U
NeUCTBUM, creln(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTo MpOo(ecCHOHATIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMaTUKH.

3agaum Kypca reoMeTpuHM Ha yrjy0JEHHOM ypPOBHe, pacIIMPSIONINE U YCUIUBAIOLINE
Kypc 06a30BOro ypoBHSI:
® pacUIMpEeHUE MPECTaBICHHUSI O TEOMETPUN KaK YaCTH MUPOBOM KylbTYphl U (popMHpOBaHHE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

e (opMUpOBaHME TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak O BaKHEHUIIUX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX ONKMCHIBaTh W M3y4aTh pa3HbIE  SIBJICHUS
OKPY)KaIOILIEr0 MUpa, 3HAHWE MOHSITUHHOTO ammapara no «CTepeoMeTpun» IIKOJIBHOTO Kypca
reOMETPHH;
e (GopMUpPOBaHHE YMEHUS BIIAJIETh OCHOBHBIMHU MOHSATHSMHU O NMPOCTPAHCTBEHHBIX (UTYypax U
UX OCHOBHBIMH CBOWCTBAaMH; 3HaHUE TeopeM, (OpMydl U YMEHHE HUX HPHUMEHSTb, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;
e (QopmHpOBaHHME YMEHHUS paclo3HaBaThb Ha 4YepTexkaxX, MOJAEISIX M B PEaIbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs; KOHCTPYHPOBAaTh T€OMETPUUECKHE MOJIENH;
e (QopmHpOBaHHE MOHMMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO NMOCTPOEHUSI MaTEMATUYECKUX
Teopuil; popMUpOBaHNE NOHUMAHMSI POJIM AKCUOMATHKH NPH ITPOBEICHNUHN PACCYKICHUH;
e (QopmHpOBaHHE YMEHUS BIIAJAETh METOJAMH JJOKA3aTENbCTB U QITOPUTMOB PELICHUS; YMEHHUS
UX MPUMEHSTh, IPOBOJUTD JI0KA3aTEIbHbIC PACCY)KICHUS B XOJIE PELICHUS CTEPEOMETPUUYECKUX
3ajady M 3a7ady ¢ INPAKTHYECKUM cojepkaHueM; (OpPMUPOBAaHME IPEACTaBICHUS O
HE0O0XO/MMOCTH JI0KAa3aTeNbCTB INPU OOOCHOBAaHMM MaT€MaTHUECKUX YTBEPKAECHUN U posin
aKCMOMAaTHKH B ITPOBEJICHNH JIeAYKTUBHBIX PacCyKICHUH;
® pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH
oOyyaromuxcs, IO3HABATEIbHOM AKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHUI0 T€OMETPUH;
e (opmupoBaHue (GYHKIUMOHAIBHONH TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYalMAX M MPU U3YYEHHM OPYTUX Y4E€OHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS peabHBbIX CUTYAIUH, MCCIEI0BAHUSL
MIOCTPOEHHBIX MO/JIeJIell, HHTepIpETalMy HOJYYEHHBIX Pe3yIbTaTOB.

B yueOHom muiaHe mkonsl Ne 3 Ha wusyuenue reomerpun B 10—I1lknaccax Ha
yriIyOJaEHHOM YpOBHE OTBOJIUTCS 3 yU€OHBIX Yaca B HEJIENIO B TEUEHUE KaXKJI0r0 rojia 00yyeHus,
Bcero 204 y4eGHBIX yaca.



PacnpeneneHHe 4aCOB B HCACIIIO

Y4eOHblil mpenMeT KonnyecTBo 4acoB B HEZEIIO
«I"'eomeTrpusa» X Xl Bcero
O06s13aTenbHas 4acThb 3 6
Yacts, hopmupyemas yuacCTHUKaMH 00pa30BaTEIbHBIX 0 0 0
OTHOUICHUI

Hroro 3 3 6

I'omoBoe pacnipeneneHne 4acos

VY4eOHbIl IpeaAMET KoanuecTBO 9acoB B roJ
«I'eomeTrpus» X Xl Bcero
OO0s3arenbHas 4acTh 102 102 204
Yacts, hopmMupyemast yaaCTHUKaMH 00pa30BaTENbHBIX 0 0 0
OTHOIIIEHUI

Hroro 102 102 204

N3menenus B HacTosiel paboueit mporpaMmme yueOHOTO IpeMeTa 1o CPaBHEHUIO C
denepanpHOi paboyeit mporpaMMoii CpeHEeTo O0IIero 00pa3oBaHus MO0 MaTeMaTHKE
OTCYTCTBYIOT.

[Iporpamma Hampasiena Ha (opMUpOBaHHE (PYHKIIMOHATBHOM IPAMOTHOCTH y4YaIIUXCS U
OpraHU3alMI0 U3YyYEHHUs NpeAMeTa Ha JAEITEIIbHOCTHBIM OCHOBE. B mporpamme y4MTBIBarOTCS
BO3MOJKHOCTH TipeameTa B peanusanuu TpedoBanuit ®I'OC OO0 k miaHUpyeMbIM JTUYHOCTHBIM
U METampeaMETHBIM pe3yjibTaTaM OOYy4eHHMs, a TakkKe peaju3alus MEXIPEeIMETHBIX CBs3ei
Y4€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO 0O0ITIEro 00pa3oBaHMs.

PaGouas mporpamMmma opueHTHpOBaHA Ha UCIIOJIb30BAHUE Y4EOHO-METOINYECKOT0 KOMILICKTA!

YMK JI. C. Atanacsin u ap.

1. T'eomerpus: 10 — 11 k. / JI. C. Aranacss, B. @. byry3zos, C. b. Kagomies u ap. —
M.: IIpocBenienue.

2. 3uB b. I'. 'eomeTpust: nunakruueckue matepuainsl: 10 k1. — M.: [IpocBemenue.

3. 3uB b. I'. 'eomerpus: aunakrudeckue matepuansl: 11k, — M.: [Ipocenienue.

MeTtoan4ueckoe odecreyeHnue:

1. T'aBpunoBa H.®. [Toypounsie pa3pabotku no reomerpuu. 10 knacc. — M.: BAKO

2. T'aBpunoBa H.®. [Toypounsie pa3pabotku no reomerpuu. 11 kimacc. — M.: BAKO

3. 3uB b. I'. 3amauu o reomerpun s 7—11 kimaccos/ b. I'. 3u, B. M. Meiinep, A. I'.
baxauckunit. — M.: IIpocBemnieHue.

4. T'opaun P.K. Matemaruka. EI'D. I'eomerpus, [Inanumerpus/ noa. pen. CemeHoBa
AL, Slmenko 1.B. — M.: MIITHMO.

5. CmupHoB B.A. Maremaruka. EI'D.. ['eomerpus. Crepeomerpust / noa. pea. CemeHoBa
AL, Slmenko 1.B. — M.: MIITHMO.

6. [lapsirua U.d. Maremaruka. Pemenue 3agau. [lpodunbHas mxona, 10 knacec. — M.:
IIpocsemenue.

7. Iapsirua U.d. Maremartuka. Pemenue 3anau. [lpodunbHas mxona, 11 kacec. — M.:
IIpocsemenue.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«TEOMETPUS»
OcBoenmne yueOHOTOo mpenmera «['eomerpusi» oOecreynMBaeT MOCTH)KCHHE Ha YpPOBHE
cpenHero o6miero oOpa3oBaHUS CICIYIONIMX JTUYHOCTHBIX, METAlPEIMETHBIX U TPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIbTATHI

[Ipu opranuzaruu oO6pa3oBaTEIBHOTO MPOIECCa B HAMPABICHUH JIOCTHKEHUS TNYHOCTHBIX
PE3yIBTATOB MPUOPUTETOM SIBIISICTCS CO3/IaHUE OJArONPUATHBIX YCIOBHM JJIS:

I'pak 1aHCKOT'0 BOCIIMTAHMS

(hopMHpOBaHMS TPAXKIAHCKOW TIO3UIMHA 00yJaIONIerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCUHCKOro OOIIecTBa, pa3BUTUs TMPEACTABICHUM O MaTeMaTHUYeCKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYpP TpakJIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI W Tp.), U YMEHUW B3aUMOJIEHCTBOBATH C COIHMAJIBHBIMA MHCTHTYTaMHU B
COOTBETCTBUU C UX PYHKIUSAMU U HA3HAYCHHUEM.

I1aTprOTHYECKOr0 BOCITUTAHUS.

(hopMHpOBaHUSI POCCUNUCKON TpakJaHCKOM MISHTUYHOCTH, YBAXKEHMsSI K IPOIJIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMATHKH, [IEHHOCTHOTO OTHOIIEHUS K JTIOCTHKEHUSIM POCCUMCKUX
MaTEMaTUKOB M POCCUHCKON MaTeMaTH4YECKOM IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHHUI B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JYXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHS .

OCO3HAHUS TyXOBHBIX IIEHHOCTEW POCCHICKOTrO Hapoaa; GopMUPOBaHUS HPABCTBEHHOTO
CO3HAHUsA, ATUYECKOTO TMOBEJECHHUS, CBSA3AHHOTO C MPAKTHYECKUM MNPUMEHEHHEM JO0CTHKEHHI
HAYKH WM JESITEIbHOCThIO YUYEHOTO; OCO3HAHHUS JIMYHOIO BKJIAJla B MOCTPOCHHE YCTOMYMBOTO
Oymymiero.

OCTETUYECKOI0 BOCITMTAHHS .

pPa3BUTHSL ACTETHYECKOTO OTHOLICHUS K MHPY, BKJIIOYas HCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3ajaad, peuIeHui, pacCyXIeHUI; dbopmupoBaHus
BOCIIPUUMYHMBOCTH K MATEMATHUYECKHUM ACTIEKTAM PAa3JIUYHBIX BUJIOB HCKYCCTBA.

DuU3NIECKOTO BOCIUTAHMS

dhopMupoOBaHUS YMEHHUS MPUMEHITh MaTEMaTHUYECKUE 3HAHMsI B MHTEPECax 370pOBOTO U
O0e3omacHOTO 00pasza >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE
NMUTaHKUEe, COATAaHCUPOBAHHBIM PEKUM 3aHITHHA M OTIbIXA, PETYIsIpHAs (U3UYECKas aKTUBHOCTD);
(hu3UIeCcKOTO COBEPIICHCTBOBAHMUS npu 3aHATHAX CIIOPTUBHO-030POBUTEIIBHOM
JIeSITEILHOCTBIO.

TpymoBoro BOCIIMTAHHUS.

(hopMuUpOBaHUS TOTOBHOCTH K TPYAY, OCO3HAHUS ILIEHHOCTH TPYJIOJIOOHS; Pa3BUTHS
HMHTEpeca K pa3IuvyHbIM cdepam MpodecCHOHATBHOM ACSITEIIBHOCTH, CBI3aHHBIM C MaTEMaTUKON
u e€ MNPUWIOKEHUSIMH, YMEHHS COBEpIIaTh OCO3HAHHBIA BHIOOP Oyaymiel mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHbI; (POPMHUPOBAHUS TOTOBHOCTH M CLIOCOOHOCTH K
MaTeMaTH4eCKOMy OOpa30BaHMI0 M CamMOOOpa30BAaHMI0O HA TMPOTSDKEHWH BCEH IKHU3HU K
AKTUBHOMY Y4YaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MAaTEMaTH4YE€CKOI HaPaBJICHHOCTH.

ODKOJOTHYECKOTO BOCIIUTAHMA .

(GbopMHUpOBaHMSI  IKOJIOTUYECKOW  KYIbTYpbl, MOHMMAHHSI  BJIHMSHHUS  COLUAIBHO-
SKOHOMHUYECKUX I[POLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HaHHUS
rII00aTBbHOTO XapakTepa HKOJOTHYECKHX MNpoOJieM; pa3BUTHE OPHEHTAllMd Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXKAloIIled cpefbl, MIaHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAOIIEH CPEIBI.

LleHHOCTH HAYYHOI'O HO3HAHUS:

(hopMHUpOBaHHSI MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH ¥ OOIIECTBEHHOW TPAKTUKHM, TOHUMAHHUS MaTeMaTH4YeCKOW HaykKu Kak cdepbl
YEJI0BEUECKON AEATEIBHOCTH, ITANOB €€ pa3BUTUSA U 3HAYMMOCTH JUISl PA3BUTHSI LMBUIM3ALINY;
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OBJIAACHUS A3BIKOM MaTCMAaTHUKHU U MaTeMaTH4YeCKOI Ky.]IBTypOfI KaK CpCACTBOM IIO3HAHUSA MUPA;
Pa3BUTUC TOTOBHOCTU OCYHICCTBIATH IMPOCKTHYIO W HCCICAOBATCILCKYIO JCATCIBbHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yaIbTaThl OCBOSHUS MPOrpaMMbI y4eOHOTO npeaMera «MareMaTnukay
XapaKTEPU3YIOTCSl  OBJIAJICHUEM  VHUBEPCANbHLIMU  NO3ZHABAMENbHLIMU  OelCMmEUsIMU,
VHUBEPCATbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU PeZYyIANUGHBIMU
oelcmeusimu.

1) Vuueepcanvnvie noznasamensuwie oeiicmsus, obecneuusarom popmuposanue OA306bix
KOZHUMUBHBIX npoyeccos, obyuaiowuxcs (0coeHue mMemooo8 NO3HAHUL OKPYICAIoue20 Mupd,
nPpUMEHeHUe 0UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHui pabomams ¢ ungopmayuei).

ba3oBbie JIOrHYeCcKe ACNCTBHUS:

® BBISBIISITH M XapaKTEPU30BaTh CYNICCTBECHHBIC NMPH3HAKA MATEeMAaTHUYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUN MEXIy TOHATHAMHU; (DOPMYIHpPOBATH OIPEACICHHS  IMOHSATHI;
YCTaHABIIMBATh CYIIECTBEHHBIM TpPH3HAK KIACCU(PUKAIMK, OCHOBAaHUS JUIsI 00OOMmIeHUS U
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

® BOCIIPHHHMATH, (OPMYJIUPOBATH M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTEIbHBIC H
OTpHUIATeNbHBIC, SAMHINYHBIC, YaCTHBIC U OOIIIHE; YCIOBHBIC,

® BBHISBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEYHS B (haKTaXx,
JTAHHBIX, HAONIOJCHUAX W  YTBEPXKICHHSX; TMpeaiaratb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleaTh BBIBOJBI C WCIOJL30BAaHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTelIbCTBA MATEMAaTUUECKUX YTBEPKACHUHN (TpsMbIe
U OT MPOTUBHOTO), BBICTpPAWBaTh apryMEHTAIMIO, MPUBOAUTH MPHUMEPhl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

e BBIOMpaTh CMOCOO pemeHus ydeOHOW 3afaun (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMAUNIMI € Y4ETOM CaMOCTOSATENbHO BbIACICHHBIX
KpUTEPHUEB).

bazoBbie uccieoBarenbckre AecTBUS:

® UCIIOJIb30BAaTh  BONPOCHI ~ KaK  MCCJIENOBATENbCKHUII ~ MHCTPYMEHT  I1O3HAHUS;
(dbopMynupoBaTh BOIPOCHI, (GPUKCUPYIOIIKNE MPOTUBOPEUHE, IPOOIeMy, YCTaHABIUBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN OSKCIIEPUMEHT, UCCIIEOBAaHUE IIO
YCTaHOBJIICHUIO OCOOCHHOCTEM MaTeMaTHUeCKOro OObEKTa, SBIICHHUS, IPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00bEeKTaMu, SBJICHUSIMH, TPOLIECCaMU;

® CaMOCTOATENbHO  (OpMyTuUpoBaTh OOOOIIEHMS U BBIBOABI IO  pe3yibTaTaM
MPOBEJICHHOTO  HAONIONICHUS, UCCIEOBaHMs, OLEHUBATh JOCTOBEPHOCTb MOJyYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUII;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH MPEANOIOKCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabota ¢ nundopmanmei:

® BBLIABJIATH AePUIMTHI MHDOPMALIUY, TAaHHBIX, HEOOXOAUMBIX IJii OTBETa Ha BOMPOC U
JUIS PEIIeHUS 3a/1a4H;

e BoIOMpaTh WHGOPMAIMIO W3 KCTOYHMKOB pA3IUYHBIX THUIIOB, AaHAIW3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHIOB U  (GopM
MIpe/ICTaBJICHHS;

® CTPYKTypUpOBaTh HWHGOpMaLMIO, TMPEACTaBIATh €€ B  pa3NIUyHBIX  (opmax,
WJUTIOCTPUPOBATH TPadUIECKH;




® OLICHMBATh HAA&KHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMYyHUKamugHble Oeticmsus, 0becneuusaiom cQopmuposaHHocmy
COYUATBLHBIX HABLIKOB 00YUAIOUWUXCAL.

Oo6uieHue:

® BOCIIPUHUMATH U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M TMHCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOJy pEIICHUs 3aJa4d, KOMMEHTHPOBATH IIOJy4EHHBIH
pe3yabTarT;

® B X071 0OCY)KICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBbI, POOIEMBI,
pemaemMoi 3a/a4M, BBICKA3bIBAaTh WJCH, HAIICJICHHBIC HA MOWCK PEUICHHS; COMOCTABISTH CBOU
CYXJIEHHsI C CYXJECHUSIMH APYrHMX YYACTHHKOB JUAIIOTa, OOHAPYKUBATh PAa3IU4Me U CXOJCTBO
TIO3UIIMIA; B KOPPEKTHOH popMe popMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

® IPEJCTaBIATh PE3YJIbTATHI PEIICHUS 3aJa4H, SKCIIEPUMEHTA, WCCIIECAOBAHUS, MPOEKTa;
CaMOCTOSITEIGHO  BBIOMpaTh (GopMaT BBICTYIUIGHHS C YYE€TOM 3aJad TPE3CHTAluH U
0COOEHHOCTEH ayIUTOPHUH.

CoTpyIHHYECTBO:

® TIOHWMAaTh M UCIIOJIb30BaTh PEUMYIIECTBA KOMAHTHOW W HHIUBHIYAJIbHOW paOOTHI MPH
pemeHNH y4eOHBIX 3a/a4; NPUHUMATh IIeJIb COBMECTHOH JesTEeIhbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessiTh BUABI padOT, JTOrOBapHBAThCS, 0OCYXKIATh
MPOIIECC B pe3yibTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;

® yyacTBOBaTh B TIpynmnoBbeIX ¢(opmax paboTel (oOcyxaeHHs, OOMEH MHEHUSIMU,
«MO3TOBBI€ INTYPMBI» M T.II.); BBITIOJHSTH CBOK YacTh pabOTHl M KOOPAMHHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YJeHAMH KOMaH/Ibl; OLIEHUBATh KAUeCTBO CBOETO BKJIA/a B OOIIUNA MPOIYKT
M0 KpUTEPHSIM, CPOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanonvie  pecynamuenvie  Oeiicmsusi,  obecneuusaiom — Gopmuposanue

CMBICIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopraamzanus:

® COCTaBJISATH TUIAH, aJITOPUTM PEIICHHS 3a/lad, BHIOMPATh CMOCOO pPEIICHUs C yIETOM
HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMH TIO03HABATEIBHON pPEQUIEKCUHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUM W MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIBTATOB; BIAJETh CIIOCOOAMH CaMOITPOBEPKH,
CaMOKOHTPOJIS ITPOIIECcCa U PE3YJIbTaTa PEIICHUSI MAaTEMaTHYECKON 3a/1a4H;

® IPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B ACATEIBPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWIEHHBIX OMIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3ylbTaTa I€Id M YCIOBUAM, OOBACHATH MPHUUYUHBI
JOCTHIKEHHSI WM HE JOCTH)KCHHS pe3yJNbTaTOB JEATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbI

10 xaacc

e (CB00OAHO OMEpPUPOBATH OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPUU TPU PEUICHUH 3373y |
MPOBEJACHUU MAaTEMAaTUUYECKUX PACCYKIACHUM.

e [IpuMeHATH aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEUICHUU T€OMETPUUYECKUX
3ajady.



KnaccupunupoBaTh B3auMHOE pPACIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CB0OOHO oOmepupoBaTh MOHATUSAMH, CBS3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXIY
IPSIMBIMU B ITPOCTPAHCTBE; MEX 1Y NPSAMOI U MJIOCKOCTBIO.

CB000HO ONIEPUPOBATH MOHATUSAMHE, CBI3aHHBIMU C MHOTOT'PaHHUKAMH.

CB0OOOMHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MIpHU3Ma, MHUpPaMU/A,
MPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo).

KnaccuunupoBaTb MHOTOTPaHHUKH, BEIOUPAst OCHOBAHUS ISl KITACCHU(DHKAIINH.

CB0OOHO OmEpHpOBaTh MOHATHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOI'PAaHHHKOB
IJIOCKOCTBIO.

BrImonHATE mapaiensHoe, HEHTPaTbHOE M OPTOTOHAIBHOE IMPOEKTHUpOBaHHWE (UTYyp Ha
IJIOCKOCTB; BBIMOIHATH U300pakeHust GUTYp Ha IUNIOCKOCTH.

Crpouth cedeHHs MHOTOTPAHHMKOB pa3IMYHbIMH METOJAMHM, BBIMOIHITH (BBIHOCHBIE)
IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y.
BbluncnaTe  IUlomiagM  MOBEPXHOCTEH  MHOTOIPAHHUKOB  (IpuU3Ma,  NUpaMKa),
r€OMETPUUECKUX TEJ C IPUMEHEHHEM (POPMYIL.

CB0OOIHO OTEpUpPOBATh MOHATUSAMU: CUMMETPHSI B POCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh
CUMMETPHUH; LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

CB0OOOJTHO oOmepupoBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAMHATaM B
MIPOCTPAHCTBE.

BrInonHATE NeNCTBUSA HAJl BEKTOPAMU.

Pemarts 3amaun Ha J10Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHUN U HaXOXJACHUE
F€OMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOJIbl IPU PEHIEHUH MaTeMaTHYEeCKUX
3a]1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOHOCTH.

[IpuMeHATh NPOCTEWIINE IPOTPaMMHBIE CPEICTBA W DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a/1a4.

N3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETHUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YEPTEKax U PUCYHKAX.

[IpuMeHATh MOJTydeHHBIE 3HAHMS Ha INPAKTUKE: CPAaBHUBATh M AHAIU3UPOBATH pEabHBIC
CUTyallud, IPUMEHATh U3y4CHHBIC IOHATUS B IPOLECCE MONUCKA PELICHUS MaTEeMaTHYECKU
c(OpMyYJIHPOBAHHON MPOOIEMBI, MOJICINPOBATh PEATIbHBIE CUTYAllUU Ha SI3bIKE F€OMETpPUH,
HCCIIE0BAaTh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM T'€OMETPUYECKUX IOHATUN U
TeopeM, ammnapara anareOpbl; pelaTb NPaKTUYECKHUEe 3a/laud, CBS3aHHBIE C HAaXOXKICHUEM
T€OMETPUYECKUX BEJIINYHUH.

Nmets npencraBieHus 00 OCHOBHBIX 3Tanax pa3BUTUS T'€OMETPUU KaK COCTAaBHOW 4acTH
(GyHIaMeHTa pa3BUTUS TEXHOJIOTUH.

11 kiaace

CBOOOJHO ONEPUPOBATh IMOHITHUAMH, CBS3aHHBIMH C IHJIMHIPUYCCKOW, KOHUYECKOH H
cepuuecKoil MOBEPXHOCTAMHU; OOBSCHSITH CIIOCOOBI TIOJTYYCHUSI.

OnepupoBaTh MOHSATHSMH, CBSI3aHHBIMH C TeJIaMHU BpPAILIEHUS: MHIUHAPOM, KOHYCOM,
ctepoii u mapom.

PacnioznaBate Tena BpamieHUs (UMIMHIP, KOHYC, cdepa W map) U OOBICHATH CHOCOOBI
MOJTyYCHUS TEJl BPALICHUSI.

Knaccuduimpoats B3auMHOE pacmoioskeHne chepbl U MI0CKOCTH.

BbIyncnsaTh BEIHMUMHBI SJIEMEHTOB MHOTOTPAHHHUKOB U TeJ BpalleHus; 00bEMBI U TUIOIIAIU
MOBEPXHOCTEN T€OMETPUUECKUX TeJ, MPUMEHSST (OPMYIIBI.

CBOOOTHO OMEepUpOBaTh MOHSTHUSIMH, CBA3AHHBIMH C KOMOHWHAIMSIMH TeJ BpalleHUS W
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIN B chepy U ONMUCAHHBIN OKOJIO cdepsl; chepa,
BIHMCAaHHAsl B MHOTOTPAHHUK HJIM TENIO BpaI[CHUS.

BbIYHCHATE COOTHOMIEHUS MEKTY TUIOMIAASIMK MOBEPXHOCTEH U 00bEMAaMHU MOT0OHBIX TEI.
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e U3o6paxaTrs u3ydaemble (PUTYpHI; BHIOJHATH (BBIHOCHBIC) IJIOCKHAE YEPTEXKU U3 PHCYHKOB
MPOCTBIX 00BEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIlCHUSI.

e l3BnekaTh, MHTEPHPETHPOBATH M MPE0OPa30BbIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX

reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTeXKaxX U PUCYHKAX.

CB000IHO ONIEpUPOBATh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbInosiHATE onepaiuu HaJl BEKTOpaMU.

3aaBath IJI0CKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPIMHAT.

Pemath reomerpuueckue 3aa4i Ha BHIYMCIECHUE YIIIOB MEXKIY IPSIMBIMU U INIOCKOCTSIMU;

BBIYMCIICHUE PACCTOSHMM OT TOYKH JI0 IUIOCKOCTH; B LIE€JIOM, Ha IIPUMEHEHUE BEKTOPHO-

KOOPAMHATHOTO METOJ1A IIPU PELICHUU.

e CB0oOOIHO ONEpPHPOBATH MOHATHSAMH, CBS3aHHBIMU C JBI)KEHHEM B IPOCTPAHCTBE; 3HATH
CBOMCTBA JIBWKECHMUIA.

®  BBINOJHATH U300pAKEHUSI MHOTOTPAaHHUKOM U TE€JI BPAlllEHUs IPU MapajjieIbHOM MEepPEeHoce,
LIEHTPAIbHOM CHMMETPHH, 3€pPKAJbHONM CHUMMETPHM, IIPH IOBOPOTE BOKPYr IIPSIMOM;
npeoOpazoBaHus MO100MsI.

e  CTpouTh CEUYEHHS MHOTOTPAaHHUKOB U TEJl BPAICHUs: CEUEHUS IWIMHJIpA (MapajuiebHO U
MEPIEeHIUKYIIIPHO OCH), CEYeHUs! KOHyca (TapasieIbHOE OCHOBAHUIO M MIPOXOAIIee Yepes
BEpPIINHY), CEYEHUSI 11apa.

e lcnonws3oBaTb METOABI IOCTPOEHUS CEYEHUM: METOJA CJIEA0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METO/I ITEPEHOCA CEKYIEN MIIIOCKOCTH.

e JlOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKIACHMUS.

e JIpumensate reoMerpuueckue (akTbl I pEUICHUS CTepEeOMETPUYECKHX  3ajad,
MPEANOJIArarolNX HECKOJIBKO IarOB PEIIEHNs, €CIU YCIOBHS IPUMEHEHUS 3a/1aHbl B IBHOM
Y HEesIBHOU (popme.

e Pemate 3amauM Ha J0OKA3aTEIbCTBO MATEMATHYECKUX OTHOIICHHHW W HAXOXKICHHE
T€OMETPUYECKUX BEJIIMYUH.

e [IpumeHATH mIporpamMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU
PEILICHUN CTEPEOMETPUYECKHX 3aad.

e [IpuMeHATH NMOTYYECHHBIC 3HAHMS Ha NPAKTUKE: CPAaBHUBATH, AHAJIU3UPOBATH U OLICHUBATH
peaJIbHbIE CHUTYallMH; MPUMEHATh M3YyYCHHBIC IOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE
[IOMCKA pELIeHUs MaTeMaTU4ecKu CQHOPMYJIUPOBAHHOW MHpPOOJIEMbI, MOJAEIMPOBAThH
peaJIbHbIE CHUTyallud Ha SA3bIKE T'€OMETPUHM, HCCIECNOBaTh IIOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TIEOMETPUYECKUX MOHATUH M TeopeM, ammapara anreOpbl; pelarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEINYHH.

e lwmerb mpencraBieHuss 00 OCHOBHBIX 3Tanax pa3BUTUS T'€OMETPUU KaK COCTAaBHOW 4acTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

COJEPKAHUE YYEBHOT' O KYPCA «I'EOMETPUSA» (II0 TOJAM OBYYEHUA)

10 xxacc

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, MpOocTpaHcTBO. [loHsTHE
00 aKCMOMaTHYECKOM IMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH M CIICJCTBUS U3 HUX.

B3anMHOe pacrosiokeHrue IpsIMbIX B MMPOCTPAHCTBE: MEPECEKAOIINECS, MapalieIbHbIC U
ckpenuBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapanienbHOCTh OPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE: MapajuieNbHbIE MPsIMbIE B MPOCTPAHCTBE; MapajuIeIbHOCTh TPEX
NpsIMBIX;  MapajuIeNbHOCTh MHpsAMOM UM miIockoctu. [lapamnensHoe MW LIEHTpajIbHOE
MPOEKTHpOBaHKe, n300paxkenune puryp. OCHOBHBIE CBOWCTBA MapayieIbHOTO MPOEKTHPOBAHUA.
N3o0paxkenue guryp B mapauienTbHOM MPOEKIUU. YTIIBI ¢ COHANIPABIEHHBIMU CTOPOHAMU; YrOJI
MEXy NpSIMbIMH B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapaieNbHble MIOCKOCTH;
CBOICTBa MapaeNbHbIX MIIOCKOCTel. [IpocTeiiiue mpocTpaHcTBEHHbBIE (GUTYPHI HA TUIOCKOCTH:
TeTpaj’Jip, NapajuiesIeNuIe; IOCTPOCHUE CEUCHU.
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[lepneHUKYIApPHOCTE HPSAMOM U IUIOCKOCTU: IEPHEHAMKYJSpHBIE IpsAMbIE B
IIPOCTPAHCTBE, MpsIMbIE [ApaUICJIbHBIE M IEPIEHIUKYISPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTA IPSIMOM M IIOCKOCTH, TeopemMa O MPSIMOM IEepHeHIUKYJIAPHOU
miockoctu. OpTOroHanbHOE NPOEKTUpOoBaHUE. llepneHauKyIsp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIIOCKOCTH, MPOEKIH (GUTYPHI HA TIOCKOCTb.
[lepneHMKyYIIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIISIPAX.

Yriel B NPOCTPAHCTBE: YroJl MEXKIy MNPSMOM M IUIOCKOCTBIO; JBYTPAaHHBIM yro,
JIMHENHBIN yroJl JBYrpaHHOro yria. TpéXrpaHHbIM U MHOTOIpaHHbIe yribl. CBOWCTBA MIOCKHUX
YIJI0B MHOTOTpaHHOro yriyia. CBOWCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHOrorpaHHMKH

Buzabl MHOTOrpaHHMKOB; pa3BEpTKa MHororpaHHuka. [Ipusma: n-yronpHas npusMma;
npsiMasi 1 HAaKJIOHHAs MPU3MbI; OOKOBas W TOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
MPSIMOYTOJIBHBIM TIapajiesienunes] W ero cpoWcrBa. KparTwailline mnyTH Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojbHasi MUpaMu/ia; IpaBwibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX IpaHen
MpaBUJIBHOM NHpaMubl. [IpaBrHiabHBIE MHOTOIpDaHHHMKH: NPAaBWIbHAs NpPU3Ma M IpaBUIIbHAS
NMpaMuia; NpaBuUiIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [Ipencrapnenue
O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brruncnenue sneMeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yrisl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPsSMOM NPHU3MBI, IUIOMIA[b OCHOBAaHWW, TEOpeMa O
OOKOBOM TMOBEPXHOCTH TPSAMON mNpu3Mbl. [lmomaas GOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MIPaBUJILHOM IUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CuMMeTpuss B NPOCTPaHCTBE. DJIEMEHTHl CUMMETPUHU IPaBUIIBHBIX MHOTOI'DAHHUKOB.
CuMMeTpuss B NpPaBHIBHOM MHOTOIPDAHHUKE: CHMMETpHUS IapajljIesIeuIend, CHUMMETPHS
IIPaBUWJIBHBIX ITPU3M, CUMMETPUS IIPABUIBHON TUPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHs: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOTO BEKTODA;
BEKTOPBl KOJUIMHEApHBIC, COHAMNpAaBlICHHbIE M MPOTHBOIOJIOXHO HAIPaBICHHBIE BEKTOPBHI.
PaBenctBo BekTOpoB. JleWcTBUS C BEKTOpaMHU: CIIOKEHHE W BBIUMTAHHUE BEKTOPOB; CymMMa
HECKOJIbKUX BEKTOPOB; YMHO)KEHHE BekTopa Ha uucio. CBoilcTBa ClIOXKEHHS BEKTOPOB.
CpoiicTBa yMHOXKEHUSI BekTopa Ha uwucio. lloHsTue komiiaHapHble BeKTOpbl. IllpuszHak
KOMILIaHapHOCTU TPEX BeKTOpoB. [IpaBuiio napamienenunena. Teopema o pa3iioxkeHUH BEKTOpa
o TpEéM HEKOMIUIaHApPHBIM BekTopaM. [IpsiMoyrosibHas cuctemMa KOOpPAHWHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. CBsi3b MeXAy KOOpAMHATaAMH BEKTOpPA M KOOpAMHATAMHU TOYEK. YTOII
Mexay Bekropamu. CKansipHOE TPOU3BEICHUE BEKTOPOB.

11 kace

Tesa BpanieHust

[lonsiTus: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb, chepuyeckas
MIOBEPXHOCTh, OOpazyrouue noBepxHocTe. Tenma BpalleHUs: LMIMHIDP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. BzaumHoe pacnosoxeHue cgepbl U INIOCKOCTH; KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHne Ten BpallleHus Ha IIocKocTH. Pa3BépTka nunuHapa u konyca. CuMMeTpus
cdepsl U mapa.

O0béM. OcHoBHbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTrOJIBHOTO
napajenenunena u ciaeactsus u3 He€. OObEM NpsAMOl M HAKIOHHOM NPHU3MBbI, LMIMHIPA,
nupaMubl 1 koHyca. OO6bEM 1mapa U mapoBOro CETMEHTA.

KomOuHammmu Ten BpalleHHss WU MHOTOrpaHHMKOB. IIpu3ma, BhucaHHas B LMIIUHID,
omucaHHasg okojio muiuHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u



cdepsl 10ckocThio. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BHUCAHHON B
MHOT'OI'paHHUK UJIK TCJIO BpalllCHUAA.

[Tnomanas MOBEPXHOCTH HMUIWHAPA, KOHYyca; Tuiomanb chepsl u e€ vacreit; [lomobue B
npoctpanctBe. OTHomeHHE OO0BEMOB, IUIOMIAJCH MOBEPXHOCTEW MOJOOHBIX  uryp.
[IpeobpazoBanue momoOMs, romMoTeTHs. PemieHuwe 3ahad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUIECKUX METOJIOB.

HOCTpOGHI/IC ceueHuu MHOT'OI'PAaHHHUKOB W TCJI BpallCHHA: CCUHCHUA LUJIHMHIAPA
(mapasienbHO M TMEPHEHIUKYISAPHO OCH), CEYEHUsT KOHyca (MapauiebHOE€ OCHOBAHHUIO U
MPOXOJsIee Yepe3 BEpUIMHY), CEUSHHs [Iapa; METOAbI MOCTPOCHUS CEYCHHU: METOH CIEIOB,
METO/] BHYTPEHHET'0 IPOCKTHPOBAHUS, METO/] TIEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepanuy HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHUs. [IpsmMoyronpHasi cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BexTopa. Pa3noxenue Bekropa no 6asucy. KoopamHaTHO-BEKTOPHBIM METOA MpHU
pELIeHNH T€OMETPUUECKUX 3aa4.

J(BMoKeHHS B IPOCTPAHCTBE

JBmwxkenust mpoctpancTtBa. OrtobOpaxenus. JIBmwkeHuss W paBeHCTBO (uryp. OOmme
CBOWCTBA JBWXXEHUN. Buabl NBWKEHHMI: NapauleNbHBIM NEPEHOC, LEHTpajJbHas CUMMETpPHS,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nonodus. [Ipsmas u chepa

Ditnepa.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA (110 'OJAM OBYYEHUSA)

No | HaummenoBanue pazgenoB u | Koi- DIIEKTPOHHBIE Peanuzanusg BoCIUTaTEILHOTO
/T TEM MPOTPaMMBbI BO (mudpoBsIe) MOTEHITaIa
yaco | 0Opa3oBaTe/IbHBIC
B pecypchl

10 knacc
1 Beenenue B crepeomerpuro | 23 HOK [leHHOCTH Hay4HOTO MO3HAHUS

https://lesson.edu.ru/ | Urpa "1U3 ucropun

02.3/10 BO3HUKHOBCHHUS U PA3BUTHS

CTEPEOMETPUN»
2 B3aumHoe pacrnosoxenue 6 [HOK [TarpuoTHyeckoe BOCIUTaAHUE:
MPSIMBIX B IIPOCTPAHCTBE https://lesson.edu.ru/ | Ycrabie cooOrieHus
02.3/10 «Huxonait IBanoBu4
JloGaueBckuit — co3aarenb
HEEBKIIUIOBON T'€OMETPUI

3 [TapannensHOCTH NPSMBIX | 8 LHOK [TaTpuoTHyeckoe BoOCIUTaHUE:
U TUIOCKOCTEHN B https://lesson.edu.ru/ | Ycrabie cooOrieHus
MIPOCTPAHCTBE 02.3/10 «Hwuxkomnait IBanoBuu

JloGaueBckuit — co3aarenb
HEEBKIIUJOBON T€OMETPUM»

4 [lepneHIUKYIAPHOCTD 25 [HOK [{leHHOCTH HAYYHOTO MMO3HAHUS
NPSIMBIX U IJIOCKOCTEH B https://lesson.edu.ru/ | Konkypc npe3enTarmii
IIPOCTPAHCTBE 02.3/10 «['eomerpuueckue crocoOb!

5 VYrubl U paccTOsIHUS 16 HOK HaXO)KHeHI/f’I YIJIOB 1

https:/lesson.edu.ru/ | PACCTOHMI B MPOCTPaHCTBE
02.3/10
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6 MHoOrorpaHHuKu 7 HOK [{eHHOCTH Hay4YHOTO MO3HAHUS
https://lesson.edu.ru/ | TIpoext «B mupe
02.3/10 MHOTOTPaHHHKOBY
7 Bexkrtops! B mpocTpaHcTBE 12 HOK [{eHHOCTH Hay4YHOTO MO3HAHUS
https://lesson.edu.ru/ | Bukropuna «BekTopsl BOKpyT
02.3/10 HaC»
8 JBr>keHust 5 HOK [{eHHOCTH Hay4HOTO MMO3HAHUS
https://lesson.edu.ru/ | TIpoekt «/IBuxeHusD»
02.3/10
11 knacc
1 Ananutudeckas reomerpust | 15 HOK [{eHHOCTH Hay4HOTO MO3HAHUS
https://lesson.edu.ru/ | Koukypc npe3enTanuii
02.3/11 «AHATUTHYECKHE CIIOCOOBI
2 [ToBTOpenue, o6ob6menne u | 15 HOK HAXOXJIEHUS YTII0B U
cHCcTeMaTH3aIHs 3HaHU https://lesson.edu.ru/ | paccTosiHuil B IPOCTPAaHCTBE)
02.3/11
3 O06bEM MHOTOTpaHHUKA 17 HOK Ananranus o0yJaromerocs K
https://lesson.edu.ru/ | U3MEHSIOIIUMCS YCIOBUSIM
02.3/11 COIMAIBHOW W TIPUPOTHOM
4 Tena Bpamenus. Chepa u 23 LIOK CpeIIbI
mrap. KomOunamms ten https://lesson.edu.ru/ | Bukropuna «Takue pa3Hbie
BpAIICHUS U 02.3/11 CyJILOBD», MOCBSIIICHHAS
MHOTOTPaHHUKOB W3BECTHBIM MaTeMaTHKaM
COBPEMEHHOCTH
5 [Tmomaau MoOBEepXHOCTH U 9 [HOK [TaTproTHYeckoe BOCTIMTAHHE:
00BEMBI KPYTJIBIX TEIT https://lesson.edu.ru/ | Koukypc «Haxoxacaue
02.3/11 00BEMOB HCTOPUYECKHX
00BEKTOB Pa3IMIHOMN (HOPMBI
(Ilapp- ITymxka, [{aps-
Komokom u T.0.»
6 [ToBTOpenue, 06006menne u | 23 [HOK [leHHOCTH HAyYHOTO MMO3HAHMS
CHCTEeMaTH3aIKsl 3HaHU https://lesson.edu.ru/ | BuktopuHa o MareMaTHKE
02.3/11 "3a yeThIpe mara Jao
JK3ameHa"

11




		2024-09-10T00:00:17+0300
	Чепурная Галина Владимировна




