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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHs Jis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepansbHOTO
roCyJapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, U TPaAUIUMNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0yYarOIMUXCS.

BaxnocTp ydeOHOro Kypca Te€OMETPHH Ha YpPOBHE CPEAHEro O0OIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJIbTaTOB OOyYeHHsS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcsi, GopMupoBaHus (PYHKIHUOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydarommxcs
MPaBUJIBHBIX TMPEACTABICHUNM O CYIIHOCTH W TPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakilfii, COOTHOIIEHUH PEATbHOIO0 M HUICAIBHOr0, XapaKTepe OTPaKeHHs
MaTEMaTUYECKOM HAyKOW SBJIECHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MaTEeMAaTHYECKOTO MOJICTUPOBAHKS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
y4Yaluxcsi, a TakKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJsi aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBisieTcsi OMHAM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTb HW3YUYEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlorndyeckoe MbIIIIeHUE, (GOPMHPYEMOE TIPU HM3YYCHUHU OOYUYaIOIIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IETIOYKN JTJOTUICCKUX YTBEPKIACHUI
B XOJIe¢ peUICHUsI TeOMETPUYECKUX 3a/ad, YMEHHE BBIJIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONBb3YIOTCA IMPU PEIICHUH 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AESTENbHOCTH 4YeloBeka. OpueHTalus 4eloBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLUAIbHOTO ObITHs, ¢opMa
OTPaXEHUS OKPY’KAIOIIET0 MHpA, YCIOBHE YCIENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JEUCTBUTENBHOCTH. OnepupoBaHUME  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIUHAET pa3Hble BUABl yUYEOHOM U TPYJIOBOM NIE€ATEIHHOCTH,
ABJISIETCSI OJHUM W3 MPO(ECCHOHANBHO BAaXKHBIX KAauecTB, MO3ITOMY aKTyajbHa
3amadya (GOpPMUPOBAHUS y OOYYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHWS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIBHOCTH 10 MHOTUM HaIPaBICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHoro Kypca «leomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBaTeNbHOE W OOLIEKYJIbTYPHOE Ppa3BUTHE
oOyJarommxcss  4epe3  0OecrledeHHe  BO3MOXXHOCTH  MPUOOpPETEHUS |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U JIEUCTBUIA,
cHenu(pUIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUS 00pa30BaHHUS
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAaHUEM T€OMETPHUH.

[IporpaMMa 1o reoMmeTrpuu Ha 0a30BOM YpOBHE IpeJHA3HAYeHA s
oOy4JaronmMxcs CpeHed MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 00I1ero oopa3zoBanus. TakuMm oOpa3om, oOyyaromiyecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHBIC
CO CcHenu(pUKOl reoMeTpuu U HEOOXOAMMBbIE IJsl JKU3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HU3YYUTh T'€OMETpHUIO Oosee
rmyO0Ko, €clii B JalbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN AEATEIHHOCTH.

JIOCTH)KEHHE eI  OCBOEHHUS NPOrpaMMbl  00ECIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopureTHBIMM 3aJayaMu  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opMHupOBaHHE TPEICTAaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIM MHPOM;

e (opmMupoBaHHE MPENCTABICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOXHEHIINX MATEeMaTUYECKUX MOJEISX, MO3BOJISIONINX OMHCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs pAaclO3HaBaThb Ha 4YepTeXaxX, MOJEIIX MU B
peaIbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKEeHHSIX
IIPOCTPAHCTBEHHBIX (PUTyD;

e (opMupoBaHHE YMEHHUS OINEpPUPOBATH OCHOBHBIMU MOHITUSAMH O
MHOTOTPaHHHUKAX U TeJaX BPAIlEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEUICHHS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
paccy X JIeHHs B XOJIe¢ PELICHHs] CTEePEOMETPUYECKHX 3ajad U 3a1ad ¢
MIPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHUE  UHTEIUICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
OoOydaromuxcs, IO3HABATEIbHON  AKTUBHOCTH,  HCCJIEIOBATEbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBanue GyHKIMOHATBHON IPaMOTHOCTH, peeBaHTHOM
r€OMETPUU: yMEHHE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKUX



MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TIPU W3YUYEHUU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEW, (GOpMYIMpOBAaTh HUX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuunTENbHONM OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUU B Hayalle €ro H3y4yeHus 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHUIO TTPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
[IPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYaIlUXC B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CYET pelIeHus 3adad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jay Ha  ONEpPUPOBAHUE
npoCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpaza MPOBOAMUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIIepUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEPKaHNUA.

OcHoBHbIE cozepkarenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMble U MJIOCKOCTHA B MIPOCTPAHCTBEY», «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacupenensieTcss He TOJbKO IO COJAEP)KATEIbHbIM JIMHHUSM, HO M MO ToJaMm
00y4eHHUs Ha YPOBHE CPEHEr0 00IIero 0Opa3oBaHMs.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTam
OCBOGHMSI paboyell mporpaMMbl, pacupeneN€éHHbIM [0 TrojaM OO0y4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIaJI€HUE TIE€OMETPUYECKUMHU
MOHATUSAMHU U HAaBBIKAMM OCYIIECTBIISUIOCH MTOCIIEOBATENBHO U IOCTYNATENIBHO, C
COOJII0/IEHUEM MPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIUXCs, paciuupss U
yriyosisasa e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBS3U.

Ha u3ydenue reometrpun orBoauTcs 2 4yaca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



1.IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TNPOTPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yIOTC:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TO3UITMN 00YUAIOMErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUUCKOrOo OOIIecTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHH,
nporeAyp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICHCTBOBaTh C COI[MAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKUIUSIMHU ¥ HA3HAYCHUEM.

IlarpuoTn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUUCKOM Tpa’kAaHCKOW HIACHTUYHOCTH, YBaKCHUS
K IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHHEM
K JOCTH)XEHUAM POCCUMCKMX MAaTEMaTUKOB W POCCUKUCKOW MAaTeMaTH4YECKOU
IIKOJIbI, K HWCIIOJb30BAaHUIO ATHUX JOCTHKEHUI B JIPYIMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO ~ HPAaBCTBEHHOT'O  CO3HAHUS, JATUYECKOTO IOBEACHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTUXKEHUN HAYKU U JCSATEIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOTO OyIyIIIero.

JcTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, O0OBEKTOB, 3aj1ad, peLIeHuH, pacCyKIeHuUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3uyHbIX BUIOB UCKYCCTBA.

dDusuyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUs B
HMHTEpecax 3J0pOBOro U 6€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBbIO (30pOBO€ MUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHSATUU U

OT/bIXa, peryJispHasi dbusnueckas AKTHUBHOCTB); bu3nuecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATUAX CTIOPTHUBHO-0370POBHUTEIHHON
TESITENEHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  cdepaM  Mpo(ecCHOHATBHOM  JESATENBHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mpodeccuu U peann3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa30BaHHIO U



caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHYECKON HAIPaBICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYyJIbTYpPbl, TOHMUMAHUEM BIIHUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoodJieM;
OpHUEHTAIIMEN HA MPUMEHEHHWE MATEMATUYECKUX 3HAHWUW Ui PELICHUs 3a7ay B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKH HUX
BO3MOYKHBIX IOCIICJICTBUU 111 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTUA WM 3HAYMMOCTH JIs Pa3BUTUS ILUMBWIW3ALUU; OBJIAJICHHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKON KyJIbTypOMl KakK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYK) W HCCIEAOBATEIBCKYIO AEATEIIBHOCTH
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068vlX KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNpPeoOpPa3OBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;
npemjiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;



e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIHLHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUU (MPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALHUIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBI;

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKkyue 1eMCTBUSA:

e HCIOJb30BaTh BONPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHMS;
(GopMyIUpOBaTh BONPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYHUE, MpoOIeEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBaThH  TUIOTE3Y,
apryMEHTHUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEHl MAaTeMaTHYeCKOro
00BbEeKTa, SIBJICHHUS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOIO HAOIOJEHUS, HCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

e IIPOTHO3MPOBATh BO3MOXKHOE DPA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUIAThH
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c unpopmanueii:

e BBIBJIATH AePUIUTHI MHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U JJIs PELICHUS 3aa4H;

e BbIOMpaThb HWH(OpPMALMIO U3  MCTOYHUKOB  PA3jIMYHbIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEJICTABICHHUS;

e CTPYKTYypHUpOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B PA3NIUUYHBIX (opMmax,
WLTIOCTPUPOBATh TpadUyuecKy;

e OLEHUBATH HaAEKHOCTh uH(popMaun o CaMOCTOATEIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvle KOMMYHUKAmMUGHble Oelcmeus, 00ecneuusarom

choOpMUpPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:

e BOCHpUHUMATP U (OPMYJIHUPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO



TOYKY 3PEHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJIy pelIeHus 3a71a91, KOMMEHTHPOBATh IMOTYUICHHBIN pe3yibTar;

B X0/ 0OCY>KJEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
pOOJIEMBI, perIaeMoM 3a71a4uu, BEICKAa3bIBATh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHs; COMOCTaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHAlIoTa, OOHAPYKUBATh Pa3lIMYMe M CXOJCTBO IO3WIIUN; B
KOPPEKTHOU popMme HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTAaBIATh  pPE3yJbTaThl  pPEIMICHWS  3a7a4d,  OKCIEPHMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a71a4 MPE3SHTAIINHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM M|
WHIUBUyaIbHON pabOThI MPU PENICHUH YUEOHBIX 3a71a4; TPUHUMATH 11eJTb
COBMECTHOH JCSITENHbHOCTH, IIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeH s, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJIMHUPOBATh CBOW JIEHCTBHS C JAPYTMMH YiICHAMH KOMAaHJIBI;
OIICHWBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

QbOPMMPOGGHMe CMDbLCIIOBbLX YCNIAHOB0OK U IHCUSHEHHBLIX HABLIKOB IUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBJIAThH IJIaH, AITOPUTM PEILIEHUs 3a]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMHU TIO3HABAaTEIbHOW pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CIIOCOOAMM  CaMONPOBEPKHU, CAMOKOHTpPOJS Ipolecca U
pe3yJibTaTa peluIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH
3a7a4M, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM U YCIOBHUSAM, OOBICHSITH
MPUYHHBI JIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsAMas, MIOCKOCTb.

[IpyMeHATh, aKCHOMBI CTEPEOMETPUU M CICACTBUS M3 HUX IPH PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMHU: NMAPATUICIBHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacCMOOKEHUE NPSAMBIX U IIJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSIMU: JABYTPAHHBIA YIroOJl, TPaHU JBYIPAHHOTO YTJa,
pedpo IBYrpaHHOIO yrja; JUHEWHBIM YroJl JBYTPAHHOIO yrja; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHUK, BBIMYKJIBIA U HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, MPABUIbHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; Mpu3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienune, Kyo).

Knaccudpunuposathb MHOTOTPaHHUKHU, BBIOMpas OCHOBaHUS TUTS
kimaccuukanuy  (BBIMYKJIbIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPABUILHBIC
MHOTOI'PaHHUKHU; IPSIMbI€ U HAKJIIOHHBIC TIPU3MBI, HapajlIeICIUIIC/Ibl).

OrnieprpoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB.

OOBSACHATH TPUHITUIIBI TOCTPOCHUS CEUEHUM, UCTIONB3YS METOT CIEOB.

CtpouTh ceueHHUs] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBIMIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO oOpasiiaM Win
aIropuT™MaM, NPUMEHSSI U3BECTHHIE AHAIUTHYECKWE METOAbl MPU PEIICHUN
CTaHJIAPTHBIX MAaTEeMaTUUYECKUX 3aJ]lad Ha BBIYMCICHUE PACCTOSTHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKH JO TIPSAMOH, OT TOYKM JO TUIOCKOCTH, MEXIy
CKPEIIMBAIOIIUMHUCS TPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYMH MO 00pasiaM WiH
aJropuTMaM, IPUMEHSS HW3BECTHHIE AHAJTUTUYECKUE METO/Abl TIPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJIICHUE YIJIOB  MEXIY
CKpCIUBAIOIIUMHUCS TPSAMBIMH, MEXIYy TMPSIMOM U  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IByTPAHHBIX YTJIOB.

Beraucnare 00bEMBI U TUIOMIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupamMujia) ¢ TpUMEHEHHuEeM (QOopMys; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOMIAISIMU TTIOBEPXHOCTEHN, 00bEMaMU TTOJJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; ILIEHTP, OChb U
IJIOCKOCTh CHMMETPHH; LICHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPHI.



W3Bnekatp, MpeoOpa3oBbIBaTE W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (pUrypax, MpeACTaBICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTs reomeTpuueckue (akThl MJIA PELICHUS CTEPEOMETPUYECKUX
3a7a4, NPEAoJararoluX HECKOJIbKO 1Iar0B PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

IIpumenars mpocredmme OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINTHE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIpuMeHATh MOJy4YEHHBbIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud W IPUMEHATh HU3YYEHHBIC IIOHATUSA B IPOLIECCE IIOMCKA pPELICHUA
MaTeMaTHYecKu C(HOPMYIUPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEITUYUH.

11 KITIACC
OnepupoBaTh MNOHATUSIMHU: LMUIUMHIAPUYECKAs MOBEPXHOCTh, 00pa3yroliue
HUAJMHIPUYECKOW  TOBEPXHOCTH; AJTUHP, KOHMYECKasA  IOBCPXHOCTb,

oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; c(heprudeckas moBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (LHUJIUHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI IMOTYYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxKeHne chephl U MIOCKOCTH.

OnepupoBath MOHSATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHUE IAPOBOrO CIIOS, BHICOTA IIAPOBOTO CJIOS;
LIaPOBOM CEKTOP.

Beraucnsate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEW  TeN  BpalllCHWS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHUK, BIIMCAaHHBIH B cdepy u
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIcHusI.

BBIYuCISITh COOTHOMICHUSI MEXY IUIOMIAASIMU MOBEPXHOCTEH W 00BEMaMU
OTI00HBIX TEJL.

N300pakath u3ydaemble (QUTypbl OT PYKHM M C TPHUMEHCHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHM U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.



W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (pUrypax, MpeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTaHUSA BEKTOPOB H
YMHOXEHHMsI BEKTOpa Ha YUCIIO, 00ObACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHATh NpaBuiIo napajuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IMPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (aKThl MJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA PUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiine reoMeTpUYeCKUE 3a/1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemlare 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTr NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh

MIPAKTUYCCKHUE 3a0a4U, CBA3aHHBIC C HAXO0XJICHUECM I'€OMECTPUYCCKUX BCJIMYHH.
2.COAEP KAHHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, TMpsiMas, IJIOCKOCTh,
npocTpadHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX.



B3anMmHOe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: II€pECEKaroluecs,
napajulelIbHble U CKpeIUMBaroIIyecss IpsaMble. [lapamuienbHOCTH MPSAMBIX H
IUDIOCKOCTEW B MPOCTPAHCTBE: MApPAJUIENbHBIE IMPSMbIE B IPOCTPAHCTBE;
[IapaJUIENIBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh NMPSAMON MU INIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpPsIMbIMH B IIPOCTPAHCTBE.
ITapanienbHOCT  IIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBaA
napajienbHbIX IuiockocTel. [lpocrteiliine mnpocTpaHCTBeHHbIE (UIypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapaieaenunes]; IoOCTPOCHUE CEUECHU.

IleprieHIUKYJISIPHOCTD NPSIMOUM U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPsSAMBIE MApAUICIbHBIE U NEPHNEHIUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOM
MIEPIICHIUKYJISIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPAMOU U
IUIOCKOCTBIO;  JABYTPAHHBIM  Yroj, JIMHEWHBIM Yrojd  JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepNEeHIUKYJIIIpax.

MHororpanHuKu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsMas U HAaKJIOHHAsl MPU3MbI; OOKOBasi U
I10JIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIbHBIN
napajuleJienune]; U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M TIOJIHAS MOBEPXHOCTh MUPAMU/bL; PABUIIbHAS U
yceu€HHas NHpaMuja. OJEMEHTbl Npu3Mbl U nupamuasl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: ITOHATHE IPABWIBHOIO MHOIOTPAaHHUKA; IPAaBWJIbHAS IPU3MaA U
MpaBWJIbHAS IHUPAMHA; NPABUJIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUJIbHBIN
terpa’dap; KyO. IlpencraBieHne o npaBUIBHBIX MHOTOIPAHHHUKAX: OKTajJp,
aoJeKa3ip ¥ ukoca’ip. CedeHus: npu3Mbl U IUPAMUIBI.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUDIOCKOCTU.  JJEMEHTBl CUMMETPUM B NHpPaAMHAAX, NapaJUIeIeNuIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.

Bbruncnenue 31€eMEHTOB MHOTOTPaHHHUKOB: pE&Opa, JauaroHajid, YIJbL
[Inomane OOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPSIMON NPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW NUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
UpaMU/Ibl, IPU3MBI.



[Tono6nple Tena B mpocTtpaHcTBe. COOTHOIICHHS MEXIY ILIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX TEJI.

11 KJIACC

Tesia Bpamenus

Hummeapuyeckas [IOBEPXHOCTb, oOpasytomue UMAJIUHAPUYECKOU
MOBEPXHOCTH, OCh IUJIUHIPUYECKON TOBEepXHOCTH. I[lWivHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMIAJb OOKOBOW U TMOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronine KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU MOoBEepXHOCTH. KOHYC: OCHOBaHUE U BEpIIMHA, 00pa3yroias
U OChb, IUIOMIAJb OOKOBOM U TMOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolye U BhICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIh MOBEPXHOCTU C(hephl.
B3auMHoe pacrnionoxenue chepbl U INIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
IJ1011a/1b ChEepHI.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka muinHapa 1 KOHYyCA.

KoMmOunanuu Tenm BpallleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tei. Teopema 00 00bEME
NpsIMOYTOJILHOTO TMapajuienenurena u ciuenctsus u3 He€. OO0BEM IMIMHIpA,
KoHyca. O0BEM 1mapa u 1iomab cepol.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiuHIpa (TapajyIeIbHO M TEPIEHIUKYJISIPHO OCH), CEUEHUs
KOHyca (mapajijielbHOE OCHOBAHHUIO W MPOXOJSINEe Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m10ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHue BEeKTOpa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenuwe 3agad, CBS3aHHBIX €
MPUMEHCHUEM TMpPaBUJ JCUCTBUUA € BeKTopamu. I[IpsAmoyronpHas cucrema
KoopauHat B IpoctpaHcTBe. KoopaumnHatel Bekropa. Ilpocrenmme 3amaun B
KoOpAWHaTaxX. YTOJd MeXIy BekTopamu. CKajspHOE MPOU3BEIACHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMHU M TIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.






3.TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 https:/resh.edu.ru/
II .
) PSAAMBIE U IUIOCKOCTH B IPOCTPAHCTBE ) 12 | hitps://resh.edurw/
[TapannenbHOCTb MPSAMBIX U IJIOCKOCTEN
II
3 epHeHHHIfyMpHOCTB HPAMBIX 1 12 https://resh.edu.ru/
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1 https://resh.edu.ru/
5 MHororpaHHuKu 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 1 https:/resh.edu.ru/
7 IloBTOpEHME: ceueHusl, paCCTOSHUSA U YTIIbI 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3iesioB u TeM uugpoBbIe

Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE

e padoThbl padoThI
pecypcbl
Tena BpaieHus 12 https://resh.edu.ru/
OO0bEMEBI TEN 5 1 https://resh.edu.ru/
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 https://resh.edu.ru/
IT
OBTOPEHHC, O606meHI:Ie’ 7 1 https://resh.edu.ru/

CUCTeMaTH3alysl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







