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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHoro kypca «I'eoMmetpus» 6a30BOro ypoBHS JiJisi 00ydarommuXcs
10 —11 kmnaccoB pa3paboraHa Ha ocHOBe DeepaibHOTO TOCYAaPCTBEHHOTO 00Pa30BaTeIbHOTO
CTaHJapTa CpeaHero oOImero oopa3oBaHMs, C YyIETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABIBISIEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, M TPAAHIINN POCCUHUCKOTO 00pa30BaHMS.

PabGouast mporpamma ydeOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHaIu3ay
06a3zoBoro ypoBHs s oOydaronuxcss 10 —11 kmaccoB pa3paboTaHa ¢ yd4eToM IpPOTpaMMBbl
BocruTanust MAOY «COILINeS r.YUenstOnucka»

Peanuzanusi mnporpaMmbl  00€CIIEYMBAECT OBJAJCHUE KIIOYEBBIMU KOMIICTCHIUSIMH,
COCTaBJIAIONIMMUA OCHOBY IS CaMOPa3BUTHSI M HEMPEPHIBHOIO 0OO0pa30BaHMs, LEIOCTHOCTH
OOIIIEKYJIbTYPHOTO, TUYHOCTHOTO U MTO3HABATEIBLHOIO PA3BUTHSI IMYHOCTU O0YUYaIOIINXCS.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TIE€OMETpPUHM Ha YPOBHE CPEAHEro oOIIero oOpa30BaHUs
00yCIIOBJIEHA MPAKTUYECKONM 3HAYMMOCTBIO METAIpPEIMETHBIX M MPEIMETHBIX pPE3YyJIbTaTOB
00y4eHHs] TEOMETPUU B HAINPABICHUU JTUYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopmMupoBaHus
(YHKIHMOHATIBHOM MaTeMaTUYECKONM TI'PaMOTHOCTH, M3YyYEHHs APYTUX YYEOHBIX IUCLMIUIMH.
Pa3Butne y 0Oyd4aromuxcsi NpaBWIbHBIX TPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUHU
reOMETPUYECKUX a0CTPaKLUN, COOTHOILIEHUU PEAlbHOTO U UI€aJIbHOTO, XapaKTepe OTPaKeHUs
MaTEMaTU4YECKOM HayKOH SIBJICHUM U IIPOLIECCOB PEATIBHOTO MHUPA, MECTE T€OMETPUH B CUCTEME
HAayK M pOJM MATEMAaTUYECKOr0 MOJECIUPOBAHUSA B HAyYHOM IIO3HAHUM U B TNPAKTHUKE
CrocoOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS YYAIIMXCS, a TaKXke KayecTB
MBIILJIEHUS, HEOOXOAUMBIX JJIsl afjanTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisercs OAHMM U3 0a30BbIX IPEIMETOB HAa YPOBHE CPEAHEr0 OOIIEro
o0Opa3oBaHMs, TaK KaK OOecleunBaeT BO3MOKHOCTh HM3Y4YEHMsI KaK JUCLUUIUIMH €CTECTBEHHO-
Hay4YHOW HANpaBJIECHHOCTU, TaK U TYMAaHUTAPHOM.

Jlornueckoe MplinieHue, GopMUpyeMoe MpU U3YYEHUU OOYYaIOMIMMUCS TOHATHIHHBIX
OCHOB T'€OMETPUM M TMOCTPOEHUHU IIEMOYKH JIOTUYECKUX YTBEPXKACHHM B XOJ€ peUIeHUs
r€OMETPUYECKUX 3a7a4, YMEHHME BBIIBUIaTbh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl IIPU PELIECHUM 33Ja4 €CTECTBEHHO-HAYYHOIO IMKJA, B YACTHOCTU M3 Kypca
(du3UKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE HUIPAET CYUIECTBEHHYIO pOJb BO BCEX
o0JacTsIxX JesATENbHOCTH 4YesoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U NMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIbHOIO OBITHS, (popMa OTpPaKEHUS OKPYXKAIOLIero Mupa,
YCIOBUE YCIENIHOTO TMO3HAaHUS M  aKTUBHOTO MpeoOpa3oBaHUs  JIEHCTBUTEIBHOCTH.
OnepupoBaHu€ NPOCTPAHCTBEHHBIMU OO0pa3amMu OOBEAMHSET pa3Hble BUJBI Y4YCOHOU U
TPYJIOBOM NIE€ATENbHOCTH, SIBISIETCS OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KadyeCTB, MOITOMY
aKTyaJibHa 3a1ada (OpMHUPOBAHUSA y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak



Pa3HOBHJIHOCTU OOpAa3HOr0 MBIIUJIEHUS — CYLIECTBEHHOIO KOMIIOHEHTAa B IOJATIOTOBKE K
PaKTUYECKOHN AESITEIIBHOCTU IO MHOTUM HallPaBJICHUSIM.

[lenb ocBOeHMSI TpOrpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0uieoOpa3oBareiabHOE U OOLIEKYJIBTYpPHOE pa3BUTHE OOYyYaroIIMXCs depe3 oOecreueHue
BO3MO>KHOCTH NMPUOOPETEHNS U UCIOJIb30BAHUS CUCTEMATHUECKUX T'€OMETPUUYECKUX 3HAHUM U
JEHCTBUM, CHEIU(PUUHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJDKEHUST 00pa3oBaHus
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIAHBIM HCIOJIb30BAaHUEM T€OMETPHUHU.

[TporpaMMa 1mo reomeTpuu Ha 0a30BOM YpOBHE NpeJHA3HAUYECHA ISl OOy4arolIuxcs
CpEeIHEH IIKOJbI, HE MCHBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyJHEHUH HAa YpPOBHE OCHOBHOI'O
oOmero oOpazoBanusi. Takum oOpa3om, oOydaromuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH
oO1rre MaTeMaTHYeCKUe YMEHUs, CBSI3aHHbIE CO CIEeUn(UKON TeOMETPUU U HEOOXOAUMBIE IS
KU3HA B COBPEMEHHOM obOmiectBe. Kpome »TOro, oHM HMEIOT BO3MOXXHOCTH H3YYHTb
reomMeTpuro Ooznee riIy0OKO, €ciaM B JalbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B
reOMETPUYECKUX 3HAHUX B IPO(HECCUOHATIBHON JEATEIbHOCTH.

JlocTHKeHHE e OCBOCHHMSI ITPOrpaMMbl 00€CTIEUNBAETCS PEILIEHHEM COOTBETCTBYIOIIMX
3anay. IlpuoputeTHbIMU 3aJadyamMu OCBOeHUA Kypca «l'eomerpum» Ha 0a30BOM YpOBHE B
10—11 kmaccax sBasAtOTCA:

e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH KyJIbTyphl HU

OCO3HAHME €€ B3aMOCBA3U C OKPYXKaIOIUM MUPOM;

e (opMupoBaHME MNPEICTABICHUS O MHOTOTPAHHUMKAX W Telax BpalleHUs KakK o
BOKHEUIINX MATEMATHYECKUX MOJEIIAX, MO3BOJISIIONINX OMUCHIBaTh U M3y4aTh Pa3HbIC
SBJICHHSI OKPY>KArOLIEr0 MUPa;

e (opMHpOBaHHE YMEHHS paclo3HaBaTh Ha YEpTEX,ax, MOJCISIX U B PEalIbHOM MHUpE
MHOTOI'PAHHMKH U TEJIa BPALEHUS;

e OBJAJCHUE METOAAaMHU pELIEHUs 3aJa4 Ha TOCTPOCHHS Ha HU300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOIpAaHHUKAaX U
TeJax BPallEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHUE AJITOPUTMAMHU PEIICHHS] OCHOBHBIX THUIIOB 33jJ1a4y; (JOPMHPOBAHUE YMEHUS
IPOBOJUTh  HECIOXKHBIE  JIOKA3aTeJIbHbIE  PAcCYXKIEHUS B  XOJE  PEIICHHUs
CTEpPEOMETPUUECKHUX 3aa4 U 33J1ay C MPAKTUUYECKUM COJIepKaHUEM;

e pa3BUTUE MHTEJUIEKTyaJIbHbIX UM  TBOPYECKHX CHOCOOHOCTEH  oOydarommxcs,
NIO3HABATEJIbHON aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, KDUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (QPYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPHUM: YMEHUE
pacno3HaBaTh NPOSIBICHUS FTEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEHN B
pealbHbIX JKU3HEHHBIX CUTYallMsIX W TNPU U3YYEHHUU JPYTHMX Y4EeOHBIX IPEIMETOB,
IPOSIBJICHUS] 3aBHUCHUMOCTEHl M 3aKOHOMEPHOCTEH, (QOpMyIUpOBaTh KX Ha S3bIKE
r€OMETPUM M  CO3/1aBaTh TIE€OMETPUYECKHUE MOJIEIH, IPUMEHATh OCBOEHHBIN



FEOMETPUYECKUI ammapar Juisi peleHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPHPETUPOBATH U OLICHUBATh MIOJYUYEHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON 0COOCHHOCTBHIO MPOrPaMMBI SIBJISIETCS BKIOYEHUE B KYpC CTEPEOMETPHUHU
B HadaJle €ro Hu3y4yeHus 3a7ad, pEIIaeMbIX Ha YPOBHE HWHTYMTHBHOIO IIO3HAHMS, U
onpenenéHHbIM 00pa30M OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX
IPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHUIO MPEAMETA.

[Ipennourenue OTHAETCS HAMISAHO-KOHCTPYKTUBHOMY METOLYy OOY4YeHHs, TO €CTb
TEOPETHUYECKHE 3HAHMS HMMEIOT B CBOEH OCHOBE UYYyBCTBEHHOCTH INPEIMETHO-IPAKTUYECKOU
NEATEIbHOCTH. Pa3BuTHE DPOCTPAaHCTBEHHBIX MPEIACTABICHUM Yy Yydalluxcsi B Kypce
CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUs 3374 Ha CO3/IaHNe IPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha ONEPHUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3naHue obOpasza MPOBOAUTCS C
OIOPOM Ha HArJISAHOCTh, a OIIEPUPOBAHUE 00PA30M — B YCIOBUAX OTBIICUEHMSI OT HAIJISIAHOCTH,
MBICJICHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsMblie ¥ IIIOCKOCTH B MPOCTPAHCTBE», «Tena Bpamenus», « BeKkTopsl n
KOOpPJIMHATBl B MpOCTpaHcTBe». POpPMHUpPOBAHME JIOTMUECKUMX YMEHUW paclpenensercss He
TOJIBKO TI0 COJIEPKaTENIbHBIM JIMHUSAM, HO M 0 rojiaM oOy4eHHUsl Ha YPOBHE CPEJHET0 O0ILEero
00pa3oBaHUs.

CopepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM OCBOECHUS
paboueil mporpaMMbl, pacHopeneaEéHHbIM [0 rojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHUE TCOMETPUUYECKMMM MOHATUSMU M HaBbIKAMH OCYIIECTBIISIOCH
NOCJIEZIOBATEIbHO U TOCTYIATENbHO, C COOJIOJCHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKIIOYAIMCh B OOIIyI0 CHUCTEMY TE€OMETPUYECKHUX MpeJICTaBICHUN
oOyyJarouuxcsi, pacupsisi 1 yriryosss e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha usydenue reomerpun orBoauTca 2 yaca B Heaento B 10 knacce u 2 yac B Hegento B 11
KJjacce, BCETO 3a 1Ba roja oOy4eHUs - 136 y4eOHBIX yaca.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMBbl yuyeOHOro mpeameTra «MareMaTukay
XapaKTEPU3YHOTC:

I'paaanckoe BoCIMTaHHE:

C(OPMUPOBAHHOCTHIO TPAXKIAHCKOH TO3UIMH OO0yYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4YJIEHAa POCCHIICKOTO OOIIECTBa, MPEICTABICHHEM O MAaTEMaTHUECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, HPOLEAYp TPa)kIaHCKOro oOIIecTBa
(BBIOOpBI, OIPOCHI U TIp.), YMEHHUEM B3aUMOJAECUCTBOBATh C COLMAJIBHBIMM MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUNCKOMN TPAKIAHCKOW UACHTUIHOCTH, YBAXKCHUS K MPOILIOMY
U HACTOSALIEMY POCCHKWCKOM MAaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUICKHX MaTEMaTUKOB M POCCHUHCKOM MAaTeMaTHYeCKOM HIKOJIBI, K HCIIOJIb30BAHHUIO ITHX
JOCTHXKEHHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH PpPOCCHUHCKOrO0 Hapoja; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, STHYECKOIO IIOBEJICHHUSI, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAyKW U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OyayIIEro.

JCcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM  OTHOLIEHHEM K MHpPYy, BKIIOYasg O3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUN, PaCCYKICHUN;, BOCIPUUMYHBOCTHIO K
MaTEMaTUYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pdu3nyeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHUSA MPUMEHSTh MaTEMaTUYECKME 3HAHUS B HMHTEpecax
3I0pOBOT0O M 6e30macHOro o0pasza >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO
(310poBOE MUTaHME, COATAHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXa, peryisipHas pusnueckas
aKTUBHOCTD); (PU3UYECKOTO COBEPUICHCTBOBAHUS, IIPHU 3AHATHUSAX CIIOPTHUBHO-0310POBUTEIBHON
NEATEIBHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; UHTEPECOM K Pa3IUYHBIM
chepam npodeccruoHaIbHOM 1eATEeIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPHIIOKECHUSAMH,
YMEHUEM COBEpIIaTh OCO3HAaHHBIM BbIOOpP Oyaymied mnpodeccu ©  peasn30BHIBATH
COOCTBEHHbIC >KM3HEHHBIE IIJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMAaTHUYECKOMY
0o0pa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIINTAHUE!



c(hOPMHUPOBAHHOCTHIO HKOJOTUYECKONW KYJIbTYypbl, TOHUMAHUEM BIIHMSHUS COIMATBHO-
HPKOHOMHYECKUX TIPOIECCOB Ha COCTOSTHUE TPHUPOAHOW WM COLUAIBHON CpElIbl, OCO3HAHHEM
IO0ANBHOTO — XapakTepa OKOJOTHYECKUX TPOOJIeM; OpHEHTAMedl Ha pUMEHEHHUE
MaTEeMaTUYECKUX 3HAHUU JJIA PelleHUs 3a/1ad B 00JacTH OKPYKAIOIIEeH cpefbl, TIIaHUPOBAHUS
MOCTYIIKOB M OIEHKH X BO3MOYKHBIX MOCJEICTBUM JIJIs1 OKPYXKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAaKTUKH, TOHUMAaHUEM MaTeMaTH4YeCKON HayKu Kak chepsl
YeJIOBEUECKON JIeITeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUUMOCTH JIJISl PA3BUTHS IMBIIIM3AIUY;
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKW U MaTeMaTHYEeCKOW KyJIbTYpOMl KaK CpPeICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIECTBIATh IPOCKTHYIO H HCCIEAOBATEIBCKYIO JICSITEIBHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATHI

MeranpenMeTHble  pe3yibTaThl  OCBOGHHS  MNPOrpaMMbl  y4eOHOro  ImpeaMmera
«MaremaTrka» XapaKTepU3YIOTCS  OBJIAJICHUEM YHHUBEPCATBHBIMU  HO3HABAM EIbHbIMU
0eucmeusmMu,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU
Dpe2yNsIMUGHbIMU OetiCMBUSIMU.

1) Yuueepcanvnoie noznasamenwvhuie deticmsus, obecneuusarom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUAOWUXCsL (0C80EHUE MemO008 NO3HAHUS OKPYIHCAIOUWE20 MUpa,
NpUMeHeHUe J102UYECKUX, UCCTe008amenbCKUX onepayuil, ymeHui pabomams ¢ uHgopmayuetl).

ba3oBble jioruyeckue 1eiicTBU:

e BBIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKA MATEeMAaTHUYECKUX OOBEKTOB,

MOHATUH, OTHOIICHUN MEXIy TOHATHSAMHU; (DOPMYyIUpPOBATH OMNpENCTICHUS TOHSITHI;

yCTaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KIAacCU(DUKAIMU, OCHOBAaHUSA i OOOOIICHHS U

CpaBHEHUS, KpUTEPHUH MPOBOAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (GOPMYIHPOBATH M TPEOOPA3OBBIBATh CYXKICHHS: YTBEPAUTCIbHBIC U

OTpUIIaTEIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;

e BBISBIIATH MaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpPEYHUS B (haKTax,

JTAQHHBIX, HAOMIOMEHUSAX W YTBEPKICHHSX; TpemjaraTh KPUTCPUW IS BBISBICHHUS

3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

e JIeNaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHUBHBIX

YMO3aKJIFOUECHUH, YMO3AKIIOUYCHUHN 0 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITEIILHO JI0KA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHHUH (TIPSMbIE U OT

MPOTUBHOTO), BBICTPAaMBaTh apPTYMCHTAIMIO, TIPUBOJIUTH TPUMEPHI W KOHTPIPHUMEDPHI;

000CHOBBIBaTh COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

e BBIOMpPATH CMIOCOO perieHust yueOHOo# 3a7aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,

BBIOMpATH Han00JIee MOAXOIAIINA ¢ YIETOM CaMOCTOSITEIIEHO BBIICIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:



e WCIIOJH30BATh BOIMPOCHI KaK HMCCIEIOBATEIHCKUM MHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATH
BOMNPOCH], (DUKCHPYIOIIME MPOTUBOpEUHE, MpoOJieMy, YCTaHaBIMBaTh HCKOMOE W JaHHOE,
dbopMHpOBaTH TUMIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UITHIO0, MHCHHUE;
e MPOBOJUTH CAMOCTOSITENILHO  CIJITAHUPOBAHHBIA  OKCIEPUMEHT, HUCCJIEIOBAHHE  TI0
YCTAaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO
3aBHCHUMOCTEN MEXIy 00BEKTaMu, SIBICHUAMHU, IPOIIECCAMH;
e CaMOCTOSITEIIBHO (hOPMYIHPOBATH OOOOIIEHHUS W BBIBOJBI IO PE3yibTaTaM MPOBEIEHHOTO
HAOJIOICHUS], UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIIEHUH;
e IPOTHO3UPOBATH BOZMOXHOE Pa3BUTHUE MPOLIECCa, & TAKXKE BBIABUTATH MPETOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:
e BBIBIIATH JeUINUTHI UHGOPMAIINH, JAHHBIX, HEOOXOJIUMBIX JUIsl OTBETa HA BOMPOC M JJIS
pelieHus 3a/1a4u;
e BBIOMpaTh WH(MOPMAIIMIO W3  HCTOYHHUKOB  pPA3JIMYHBIX  THUIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3WPOBATh W HMHTEPIPETUPOBATh HHPOPMAIIMIO PA3IUYHBIX BHUIAOB ©  (HOpM
NIPEICTaBICHNUS;
e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, MPEJICTABIATE €€ B Pa3IW4YHBIX (OpMax, WLTIOCTPUPOBATH
rpaduyuecku;
e OIICHUBATH HAAEKHOCTh HHPOPMAIIUHN TTO CAMOCTOSATEIBHO CPOPMYTUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUBHbBLE OelicmEus, 00ecneyusaom c@hopmuposaHHoCmy
COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.

OO0wmenne:
e BOCIpPUHUMATH U (OPMYIUPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBUSMU U IEISIMU
0OIIEeHNs; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M NMHCHMEHHBIX
TEeKCTaX, JaBaTh IIOSCHEHHWS TIO XOAYy pEIICHHS 3aJa4d, KOMMEHTHPOBATh IMOJYYCHHBIN
pe3yibTarT;
e B Xo7e OOCYXJCHHS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOH TEMbI, MPOOJIEMBI,
perraeMoil 3amaun, BHICKa3bIBaTh WJICH, HAIIEJICHHBIC HA MOMCK PEIIEeHUs; COMOCTaBISATh CBOH
CYXJICHUS C CY)XJICHUSIMH JIPYTUX YIaCTHUKOB JHanora, 0OHapyKHUBaTh Pa3ju4re U CXOJICTBO
MO3UIINI; B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
e TPEACTABIATH PE3YNbTAThl PEUICHUS 3a7aud, JKCIEPUMEHTA, HWCCIEAOBAHMS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a/ad  TPE3CHTAMH U
0COOEHHOCTEN ayJUTOpHUH.

CoTpyaHu4ecTBo:
e TMOHUMATh W WCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyAIbHOW PaOOTHI MpHU
pelieHnr Y4eOHBIX 3a/ad; MPUHAMATH II€JIb COBMECTHOW JI€ATEIbHOCTH, IUTAHHPOBATH
OpraHU3aIMI0 COBMECTHOW palOOThI, paclpeessiTh BUIBI padOT, JOTOBApUBATHCS, 0OCYKIATh
MPOIIECC U Pe3ybTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;



e y4YacCTBOBaTh B TPYMNMOBBIX (popmax paboTbl (0OCYKIeHHs, OOMEH MHEHHUN, «MO3TOBBIE
HITYPMBD» U HHBIC); BBINOJHITH CBOK 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM JCHCTBHS C
IPYTMMH YJ€HaMH KOMAaHIbI; OIICHHBATh KayeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT IO
KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuenvle Oelicmeus, obecnewusaiom  Gopmuposanue
CMbBICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:
e COCTaBJIATH IUIaH, AJITOPUTM pELICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PELIEHUs C Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb:
e BJIAJICTh HABBIKAMH MO3HABATEIBHOU pedieKCUU KaK OCO3HAHHs COBEPIIAEMbIX JACUCTBUN U
MBICIIUTENIBHBIX ~ IPOLIECCOB, MX PE3yJIbTaTOB; BJIAJAETh CIOCO0AMU  CaMOINPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yiIbTaTa pelIeHus MaTeMaTHUECKOM 3a/1auu;
e NIPEIBUIECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh MpU pELICHUH 33a7aud, BHOCHUTH
KOPPEKTUBHI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;
e OILICHMBATh COOTBETCTBUE PE3YJIbTATa LEJIM U YCIOBUSAM, OOBSACHATH NPUUUHBI TOCTUKEHUS
WIH HENOCTHKEHUSl pe3ylbTaTOB JIEATEIbHOCTH, HAXOAWTh OIUMOKY, J1aBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSIMHA: TOUYKA, TIPsIMAst, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS M3 HUX MPHU PEIICHUN TEOMETPUUCCKUX
3a/1ay.

OnepupoBaTh MOHATUSIMHU: TAPALICIBHOCTh U TMEPHEHAUKYJISIPHOCTh TMPSMBIX H
IIJIOCKOCTEMN.

KnaccudummpoBats B3anMHOE pacIiooKeHHE TMPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: JBYTPAaHHBIM yroyi, TpaHW JABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; JMHEWHBINA yroJ IBYTPAHHOTO yTIia; TpaaycHas Mepa JBYTPaHHOTO yria.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOT'PaHHHKA, TIPABWIIBHBI MHOTOTPaHHHK.

Pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITMpaMuia; NMpH3Ma, MPSMOYTOJbHBIN
napasuiesienunes, Kyo).

KnaccudummpoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS JUIsl  KJacCH(UKAIUU
(BBIMMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH; TPAaBUIBHBIC MHOTOTPAHHUKU, TPSIMbIC U
HAKJIOHHBIC TTPU3MBI, TIaPAJIICIICTIUIIC IB ).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.



OOBACHATD MPHUHIIUIIBI TOCTPOCHUSI CEYEHUH, UCIIONb3Ys METO/I CIE/I0B.

CTpouTh ceyeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHIMOIHATH (BBIHOCHBIE) TIIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3agauM Ha HaxOXJEHHE TEOMETPUYECKUX BEIUYMH [0 OoOpas3lam Wuiu
QIrOpUTMaM, MPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJIbI MPHU PEIICHUU CTaHJAPTHBIX
MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE PACCTOSHUN MEXAY JBYMS TOYKaMH, OT TOYKHU [0
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

PemaTe 3aauM Ha HaxOXJEHHE TE€OMETPUYECKUX BEIUYMH [0 oOpas3lam Wuiu
QIrOpUTMaM, MPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJIbI MpPHU PEIICHUU CTaHJAPTHBIX
MaTEMaTUYECKUX 3a/lad Ha BBIYMCIICHHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSIMBIMU, MEXKIY
IPSIMOHN U TTOCKOCTBIO, MEX/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boerancnsate 00bEMBI U MJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUPaMHIIA) C
OpUMEHEHHEM (GOpMyJl; BBIUUCIATH COOTHOIICHHS MEXAY IUIOMAsIMU T[OBEPXHOCTEH,
00bEMamMu MOAOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh TMOHSATHUSIMU: CHMMETPHUS B MPOCTPAHCTBE; ILEHTP, OCh U IIJIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH HMHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTEeKaxX U pUCYHKaX.

[TpumensaTh reoMeTpuyeckue (akThl JJi PELICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEINOIarafoluX HECKOJIBKO IIAroB PELICHUs, €CIH YCIOBUS MPUMEHEHUS 3aJaHbl B SBHOU
dbopwme.

[TpumeHsTh mpocTellIne NporpaMMHBIE CPENCTBA U 3INEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

[TpuBoauTH mNpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE U KHU3HH,
pacrno3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MOMy4YeHHBIE 3HAHWSA Ha TPAKTUKE: aHATU3UPOBATH pPEATbHBIE CUTYaIlMd H
OPUMEHATh U3YyYEHHbIE TOHATHS B  TPOLECCe IMOMCKAa pElIeHHs MaTeMaTHYeCKu
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJEIMPOBATh pPEAbHbIE CUTYallMM Ha SI3bIKE T'€OMETpUH,
UCCIIEIOBATh TTOCTPOCHHBIE MOJICIH C MCIOJIb30BAHWEM T€OMETPUYECKUX TMOHSATHN U TEOPEM,
ammapata ajareOpbl; pemarh MPAaKTUYECKUE 3a/add, CBSI3aHHBIE C  HAXO0XJICHHUEM
T€OMETPUUYECKUX BEIINIHH.

11 KJIACC

OnepupoBathb MOHATUSMU: WIHHpUYECKast MOBEPXHOCTH, oOpa3yrolue
[WIMHIPUYECKON  TOBEPXHOCTH; [MIWHAP; KOHWYECKas TIOBEPXHOCTh, OOpa3yromme
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLlEHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.



OmnepupoBaTh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BHICOTA CETMEHTA;
IIApOBOM CJIOH, OCHOBaHHE MAPOBOTO CJIOSI, BRICOTA IIIAPOBOTO CJIOS; MAPOBOM CEKTOP.

BbIauciaTe 00bEMBI M IIOMIAJA TTOBEPXHOCTEH TEN BpAIICHHS, TCOMETPHUSCKHUX TEJ C
npUMeHeHueM GhopMyI.

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHUK, BIIMCAHHBIA B c(epy M OIMUCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHHS.

BBIYHCIIATS COOTHOIICHUS MEXKIY IUIONIQJSIMH TOBEPXHOCTEH M 00BEMaMM IOIOOHBIX
TEJL.

M300paxaTh H3y4aemble (UIYpPHl OT PYKH M C NPUMEHEHHEM IPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BBINOSTHATE (BBIHOCHBIC) TUIOCKHE YSPTEKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX (QUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BPAIICHHS.

M3BiekaTh, HHTEPIPETUPOBATh U MPEoOPa30BBIBATh HHPOPMAIIUIO O MPOCTPAHCTBCHHBIX
reOMETPUYCCKUX (UTYpaX, MPEACTaBICHHYIO Ha YepPTeKaX U PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRE.

BBINOTHATE EHCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKCHHS BEKTOpPA
HA YKCII0, O0BSICHATH, KAKUMU CBOMCTBAMH OHHU 00J1a1af0T.

[TpuMeHATH paBUIIO MapalIeICIuIeaa.

OnepupoBaTh MOHATHUSIMH: JEKApPTOBBI KOOPJAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOJYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpa, YroJ MEKIY BEKTOpaMH, CKaJIIPHOE
IIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIC BEKTOPHI.

HaxoIuTh cyMMy BEKTOPOB U IPOM3BEICHUE BEKTOPA HA YUCJIO, YTOJI MEKIY BEKTOpaMH,
CKaJIIPHOE MPOMU3BEICHHE, PacKIaAbIBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpuMeHATh TeoMeTpuuyecKue (akThl IS PEHICHUS CTEPCOMETPHUSCKHUX — 3ajad,
IPE/IOJIArafoIUX HECKOJIbKO MIAroB PEHICHHS, €CIM YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemate mpocTeiiime reoMeTpuUYecKue 3a1aun Ha IPUMEHECHUE BEKTOPHO-KOOPINHATHOIO
METO/1a.

Pemate 3amaud Ha JOKA3aTe€IbCTBO MATEMATUYCCKHMX OTHOIICHUNA U HAXOXKICHUE
TCOMETPHUCCKHUX BEJIIMYUH IO 00pa3liaM MM aJrOPUTMaM, IPUMEHSS U3BECTHBIC METOBI TIPH
PEIICHUHU CTaHIaPTHBIX MAaTEMAaTHYCCKUX 3a]1a4.

[TpuMeHSTh MPOCTEUITNE TPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHUCTEMBI IIPU PEIICHUU CTEPCOMETPUUCCKHX 3a7ad.

[TpuBOIUTL MpPUMEPHl MAaTEMAaTUYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOAEC U KHU3HH,
pacrio3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOJTYYCHHBIC 3HAHWS HA NMPAKTHUKE: aHAJIM3UPOBATh peabHBIC CUTyallUd U
NPUMEHATh W3YyYCHHBIC TIOHATHS B  TIpOIECCe IOWICKAa PEIICHHS MaTeMaTHYECKU
chOpMyJIMPOBAHHON MPOOJIEMBI, MOJICIMPOBATh PEAbHBIC CHTyallMM Ha S3BIKE T'€OMETpPHH,



UCCIIEIOBATh TOCTPOCHHBIE MOJIETU C MCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATUM U TEOPEM,
anmapara anareOppl; pemarh NPAKTUYECKHWe 3aJadyd, CBS3aHHBIE C  HAXOXICHUEM
F€OMETPUYECKHUX BEJIIMUUH.

COJEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpuun. Touka, npsmasi, IIOCKOCTh, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHUM W CIICJICTBUS W3
HUX.

B3anMmHO€E pacnoiokeHre MPAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, MTapalIelIbHbIE U
CKpeluBaromuecss mnpsMble. [lapannenbHOCTh MPSMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
napajuielibHble TMpsIMbIE B MPOCTPAHCTBE; MapaJUICIbHOCTh TPEX MPSMBIX; MapallieIbHOCTh
OpsIMOM U TUIOCKOCTH. YTJbl C COHANpaBJICHHBIMU CTOPOHAMH; YroJl MEXIYy MOpsIMBIMU B
npocTpancTBe. llapanmnenpbHOCTh  IUIOCKOCTEW:  MApaJUICNIbHBIE  IUIOCKOCTH;  CBOWMCTBA
napajiebHbIX IuIockocTel. [lpocrteifive mpocTpaHCTBEHHbIE (UTYphl Ha TUIOCKOCTH:
TeTpa’ip, Ky0, mapaie’aenunea; NIoOCTPOCHHE CEUCHUHN.

[leprieHIUKYJISIPHOCTh MPSMOM W TUIOCKOCTH: TMEPHEHAUKYJISPHBIE TMpSMBbIE B
MPOCTPAHCTBE, TPsMbIC MapajuleibHbIe M NEPHEHAUKYISPHbIE K IUIOCKOCTH, HPHU3HAK
NEPIEHIUKYJISIPHOCTH MPSIMOMl M IUIOCKOCTH, TEOpeMa O MpsIMOM MEpHEeHIUKYJIIpHOU
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY MPSIMON M IUIOCKOCTBIO; JBYI'PAHHBIN YIOJI,
JMHEWHBIA YroJl IByrpaHHOrO yria. llepneHuKyisap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
MJIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 TIJIOCKOCTHU, MNPOEKIus (UIypbl Ha IJIOCKOCTD.
[leprieHIUKYJISIPHOCTh  TIJIOCKOCTEN: TPHU3HAK TMEPIEHAMKYISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o TpEX NepHeHANUKYIISIpax.

MHoOrorpaHHuKH

[lonaTrie MHOTOrpaHHUKA, OCHOBHBIC OJIEMEHThl MHOTOIPDAHHUKA, BBIMYKJIbIE U
HEBBINMYKJIBIE MHOTOTPAHHUKU, pa3BEPTKa MHororpaHHuka. [Ipusma: N-yroiapHas npusMa;
rpaHu ¥ OCHOBAHMUsSI MPU3MBbI; MPsAMasi U HAKJIOHHAs MPU3MbL, OOKOBasl U IMOJIHAs MOBEPXHOCTh
npusMsbl. [lapaiutenenunen, NpsAMOYroJbHbIM HapajulesienuIe] u ero ceorcrsa. [lupamuaa: n-
yrojbHasi TUpaMKia, TPAaHW M OCHOBAaHWE NUPaMHIbl; OOKOBas M TIOJHAS TOBEPXHOCTH
NUpaMUJIbl; TpaBWIbHAs W yCEUEHHAs TNUpaMuja. OJIEMEHThl NPU3Mbl W MHPAMUJBIL.
[IpaBwiIbHBIE MHOTOTPAHHUKH: MOHATHE MPABUJILHOTO MHOTOIPAaHHUKA; MpaBUJIbHAS MPU3Ma U
nmpaBuiIbHAS TUpaMUAA; NpaBWIbHAS TPEYrojbHAs MUpaAMUIA U TPABUIBHBIN TETpadap; KyO.
[Ipencrapiienrie 0 MPaBWIbHBIX MHOTOTPaHHUKAaX: OKTA3Jp, JOACKadAp U ukocadap. CeueHus
MPU3MBI U TUPAMUBI.

CummMmeTpuss B NMPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DJIeMEHThl CUMMETPHUH B MUpaMUIaX, Mapajieenumneaax, IpaBuiIbHbBIX MHOTOTPaHHUKAX.



Brruncnenue 37eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [Inomaas 6okoBoi
IIOBEPXHOCTH W TOJIHOW MOBEPXHOCTH IPSAMOM NPHU3MBI, IUIONIAJAb OCHOBAHWMM, TeOpemMa O
OOKOBOW TOBEPXHOCTH TPsIMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
MPaBWJIBHOW THpaMUJIbI, TeopemMa O IUIomaau yced€HHoN mupamuabl. [loHsTHe 00 00BEME.
OO0BbEM nHUpaMuIbl, MPU3MBI.

[Tono6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISMU TOBEPXHOCTEH,
00BpEMamMu MOJOOHBIX TET.

11 KIJACC

Tena Bpamenust

[Munuaapuueckas MOBEPXHOCTh, OO0pa3yrolue UWIMHAPUYECKOW TMOBEPXHOCTHU, OCh
HUIMHAPUYECKON ToBepXHOCTH. [lunuHap: ocHoBaHUs U OOKOBasi IOBEPXHOCTh, 0Opa3yromias
U OCb; IIOLIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH.

KoHnueckas moBepXHOCTb, 0Opa3ylolue KOHUYECKON IMOBEPXHOCTH, OChb WU BEpIIMHA
KOHUYECKOM MoBepXxHOCTU. KOHyC: OoCHOBaHME W BeplIMHA, oOpa3yrouias U OCh; IJIOMIAIb
OOKOBOW M TMOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrollie U BBICOTA; OCHOBAHUS H
OOKOBasi MOBEPXHOCTb.

Cdepa n map: ueHTp, paguyc, AuUaMeTp; IUIOIIAAb MOBEPXHOCTH cdepbl. B3aumHoe
pacnoiokeHue cepbl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaab chepsl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHainuu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHHMK, OMUCAHHBIM OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIllEHUS.

[Tousatne 006 o0BEMe. OcHOBHBIC CBoOHcTBa 00BEMOB Ten. Teopema 00 o00bEME
IPsIMOYTOJIBHOTO Napajljiesienunena u cieactsus u3 He€. O0béM nunuuapa, kKoHyca. O0bEm
mapa ¥ miomasas chepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJSMU TOBEPXHOCTEH,
00bEéMaMu MOJJOOHBIX TETI.

Ceuenus uwnuHApa (MapajuielbHO M NEPHNEHAMKYISIPHO OCH), CEYEHUS KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY ), CEYEHUS Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mockocth W B mpocTpaHcTBe. CJOXKEHHWE M BBIYMTAHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4UCIO. Pa3nokeHrne BeKTopa Mo TPEM HEKOMIUIAHAPHBIM BEKTOPAaM.
[IpaBuno napamienenunena. Pemenue 3anay, CBI3aHHBIX ¢ TPUMEHEHUEM NPABUI JEHCTBUN C
BekTOopaMu. lIpsimoyronpHass cuctema KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[IpocTeliue 3agaun B KOOpAMHATaX. YToJl Mexay Bekropamu. CKalipHOE MPOU3BEICHUE
BEKTOpPOB. BBIUMCIIEHHE YIVIOB MEXIy NPSIMBIMH M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ npu penieHun r€OMETPUYECKHUX 3azay.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHnoBanue KonuuectBo wacoB
B pasziesioB U TEM DnexTpoHHbIe (IIUPPOBLIE)
/i Bceero | KonTponbHb! IIpakTHueckue
MPOTrpaMMBbI o0Opa3oBaTeNbHbBIE PECYPCHI
€ paboTHI paboTHI
1 Bsenenue B 10 https://resh.edu.ru/subject/17/10
CTEPEOMETPUIO /
[Ipsimbie ¥ TJIIOCKOCTH B
2 MPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10
[TapannensHOCTh /
MPSAMBIX U IJTIOCKOCTEH
3 [IeprieHAMKyYIAPHOCTH 12 https://resh.edu.ru/subject/17/10
MPSAMBIX U IJIOCKOCTEH /
4 Vriael MeXAY NPSIMbIMU 10 1 https://resh.edu.ru/subject/17/10
U IUIOCKOCTSIMU /
https: h.edu. bject/17/10
5 MHororpaHHUKH 11 1 / ps://resh.edu.ru/subject/17/
5 O0BEMBI 9 1 https://resh.edu.ru/subject/17/10
MHOTOI'PAaHHUKOB /
; [ToBTOpEHME: ceueHus, 4 https://resh.edu.ru/subject/17/10
pacCTOSHUA U YITIbI /
OBIIEE KOJIMYECTBO 68 4 0
YACOB 110 ITPOI'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KITACC

Ne KosanuyecTBO 4acoB
DJIEKTPOHHbBIE
HaumeHoBaHue pa3jie/ioB U
n Kontpon | Ipaktuy | (undposnie)
TeM MPOorpaMMbl Bcero
/ bHBIE ecKHe o0pa3oBaTe/ibH
n pa6oTnI padoThI ble pecypchl
https://resh.edu.
Tena Bpamenus 24 ru/subject/17/11
/
https://resh.edu.
OO0BEMEI Tel 10 ru/subject/17/11
/
BexTopsl ¥ KOOpAMHATEI B https://resh.edu.
P pA 20 1 ru/subject/17/11
MIPOCTPAHCTBE /
IToBTOpeHue, 0600LIIEHNE https://resh.edu.
P ’ H L 14 1 ru/subject/17/11
cUCTeMaTU3alMsl 3HAHUI /
OBIIEE KOJIMYECTBO YACOB 68 2 0

I10 ITPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




