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HOACHUTEJBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIUKJIA.
[TockonbKy  JOorMuYeckoe  MbllUieHue,  GopMHpyeMoe  MpU  U3YYCHHH
0Oy4YaroNIMMHUCS TOHSITHUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKJICHUM MPU PEUICHUH T€OMETPUUECKUX
3a/Jla4, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEH OOyYarommxcsi Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obmactu «Maremaruka u
uHpopMaTuka»  4epe3  oOeclieueHHEe  BO3MOXKHOCTH  NPHOOpPETEeHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0Opa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs] 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3ydaTh
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MOHSATUUHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopMupoBaHHE€  YMEHHS  BJAJETh  OCHOBHBIMH  TOHSTHSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPHUMEHSITh, YMEHHS JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YepTekax, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCUOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMHupOBaHWE yMEHUS BIAACTh METOJAMU JOKA3aTEIhCTB W AJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHSATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,



dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHUH;

(dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIEHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYAlHUSX W MPU U3YUYECHHUH JIPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp>KaTEIBLHBIMU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xknaccax sBustoTcs: «lIpsiMble H  TIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH
MNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMHpOBaHHME JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 110
COJIEp>KaTEIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
MpPOrpaMMbl, pacHpeleEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHuecs
oOpamanuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHUE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLIUIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeNbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIIsioIIel yueOHoro mpeamera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOJOKCHUIO HU3YYEHHUS MaTEMaTHUKH C
y4u€TtoMm BbIOOpa Oyayiei mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «I'eomerpusi» Ha YIIyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 yaca (3 yaca B Heento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



1.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIETI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxaanckoe BOCIMTaHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIEeAYp TPaKIaHCKOTO o00IIecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aMMO/JICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HUX
GYyHKUUSIMHY ¥ HA3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTb POCCUNCKON T'PaKIAHCKOM MACHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUMCKOW MAaT€MAaTU4YECKOM IIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKu U JEATEeNbHOCTbIO YUY€HOro, OCO3HAHUE
JUYHOTO BKJIQ/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy AYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUH, PACCyKI€HUN, BOCIIPUUMUYNBOCTb
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHYECKHUE 3HAHHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE NHTaHHE, COATTAHCHPOBAHHBIM DPEXXKHM 3aHATHH H
OTIIbIXa, peryispHas (u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHKE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM NESITEIHHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccud W peann30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NIPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPXKICHUSX, MpeiJiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYN;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJAUTH CaAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pelIeHUs, BbIOMpaTh HaumOoJiee TMOAXONAIIMA ¢ Y4€TOM
CaMOCTOATENBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrblie uccienoBare/bCKkue AeHCTBHUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

MHNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPHU
pelieHny 3aa4 ¥ MPOBEICHUN MAaTEeMAaTHUYECKUX PaCCy KICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHUX 33/1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OMNEPUPOBATH TMOHSTUSIMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MNPIMON U
MJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbBIOMpass  OCHOBAaHMS IS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBA3aHHBIMH C  CEUYEHHUEM
MHOTOTPAaHHUKOB IJIOCKOCTBIO;

e BBINIOJHATH napajjienbHOe, LEHTpaAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAAM  IOBEPXHOCTEHM  MHOTOIPAaHHHMKOB  (IIpHU3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHA U
HaxO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MNpPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCYHKaXx;

e TMPHUMEHATH I[OJYYEHHbICE 3HAHUS HA [PAKTUKE: CpPAaBHUBATH W
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHus MaTeMaTU4ecKu  Cc(hOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor MOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHUS;

OIEpUpPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHWJIUNHIPOM,
KOHYCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacIioNOXKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALHUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMCAHHBIA B chepy U
ONMMCAHHBIA OKOJO ceprl, chepa, BIUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIECHUS MEXY IJIOIAIIMHU MOBEPXHOCTEW U 00BEMaMHU
ITOJIOOHBIX TET;

n300pakath u3y4yaembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE
YEepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAILICHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpPeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO ONEPUPOBATH IMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpalliy HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpalllEHUs TMpU
MapaJyIeIbHOM  IIEPEHOCE, ULUECHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHHUs] MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHHS LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOEHUSI CEUEHUW: METOJ CIIeJIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



e JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKICHHUS;

e TMPUMEHATH T€OMETpUYECKHEe (AKTHI HIJIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

e pemaTh 3aJaYd Ha JOKA3aTeIbCTBO MAaTEMATHYECKUX OTHOIIEHUW W
Hax0XJICHUE T€OMETPUUECKUX BEJINYUH;

e TIPUMEHATH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

e IIPUMEHATH  IIOJYYEHHBIE 3HAHUS HA  IIPAKTUKE:  CPABHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCEe TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpMYJHUPOBAHHOM  MPOOJEMBI,  MOJETUPOBATH
pealibHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATUA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXOXJICHUEM F'€OMETPUUYECKUX BEIIUYNH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHsSI TEOMETPUH Kak

COCTaBHOM 4acTH q)YHHaMGHTa Pa3BUTHUA TEXHOJIOTUH.
2.COAEP) KAHUE OBYUYEHUA

10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pPECEKArOLInecs,
MapajulesIbHble W CKpelIMBaroImuecss mnpsmble. [IpU3HaKM CKpemMBarOIIMXCs
npsameIx. [lapamienbHOCTh NPSIMBIX U IVIOCKOCTEW B IPOCTPAHCTBE: MapajlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAVIEIBHOCTD TPEX NPSIMBIX, NAPAJUIEIBHOCTD IPSIMON
u 1iockoctu. [lapamensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OCHOBHBbIE CBOMCTBa NapajUIeJIBHOIO MPOeKTUpoBaHMs. W300paxeHue
buryp B mapajuiebHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NMpsSMBIMU B IIPOCTpaHCTBE. [lapaiienbHOCTh IUIOCKOCTEMN: MapajlleabHbIe
IIJIOCKOCTH, CBOWCTBA IapajljIeIbHbIX IJIOCKOCTEH. IIpocreimue
IIPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, HapajulesIeNuIIe],
MOCTPOEHUE CCUCHU.

IlepneHAUKYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: IEPIIEHAUKYIISPHBIC IIPSMBIEC B
MIPOCTPAHCTBE, NPSAMBIE MNAPAJUIEIABHBIE W IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O NpsAMOU



IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHHUE.
IlepnenaUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK  NEPHEHIUMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MepNeHIUKYJIIIpax.

VYIIbl B INPOCTPAHCTBE: YroJd MEXKAY NPSIMOW M IUIOCKOCTBIO, JBYTPAaHHBIM
yIoJI, JIMHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXIrpaHHbIM U MHOI'OTPAHHBIE YIVIBL.
CBolICTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpasHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJNBHBIA — MapajuleJenuies] W €ero  CBOMCTBA.
Kparuaiimme mnyTM Ha TOBEPXHOCTHM MHOTOIpaHHMKA. Teopema OJuiepa.
[IpoctpanctBeHHas Tteopema Iludaropa. Ilupammupa: n-yrojgpHas mnHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHeit
OPAaBWIBHONW NUpaMujbl. [IpaBUIIbHBIE MHOTOIDAaHHMKH: IIpaBUJIbHAs IPU3MaA H
MpaBWJIbHAS MHUPAMHUIA, TNPABUIbHASA TPEYroJibHAs MHUPAMHUIA W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’3p,
TONEKAdP U UKOCABP.

Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHajiu, YIJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CummeTpuss B NOpPOCTPAHCTBE. DIJIEMEHThl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesIenunea, CUMMETPUS IPABWIBHBIX IIPU3M, CHUMMETPUS NPABUIBHON
UPAMUJIBIL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIPAaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J€HCTBHSI C BEKTOPAMU: CIIOKECHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHMS BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOPA HA YHCIIO.
IloHATHE KOMIUTaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapauienenunena. TeopemMa O pas3IoKEHUU BEKTOpa 10 TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyronbHas cucremMa KOOpAMHAT B



npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXKIy KOOPAMHATAMH BEKTOpa U
KOOpJMHATAMU TOYEK. YToi Mexay Bekropamu. CKalipHOE NpPOU3BEICHHE
BEKTOPOB.

11 KUIIACC

TeJia Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWUYECKAs TOBEPXHOCTD,
chepudeckass TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTeW. Tema BpamieHwus:
MWINHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3aumHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl u
niapa.

O0béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO TMapajuienienumena u ciuenctsus u3 He€. OO0bEM mnpsaMor u
HAKJIOHHOW TPHU3MBI, MWJIWHIPA, TUpaMHUIbl U KoHyca. OO0BEM Imapa W mapoBOTO
CerMEHTA.

KoMOuHnanuu Ten BpaiieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIP, OINHKCaHHas oOKojo uwiuHApa. Ilepecedenue cdepbl u mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHsSTHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOH B MHOTOTPAHHHUK WJIH TEJO
BpaIeHUsI.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, IUIOMAAb cepbl U e€ yacTeil.
[Tonobue B mpocTpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAECH TMOBEPXHOCTEH
nonobueix ¢uryp. IIpeoOpasoBanue momoOusi, romoTeTHs. Pemienue 3amad Ha
IUIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHUt MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHUs LIMIIMHIpA
(mapaJyienbHO M TMEPIEHAMKYISIPHO OCH), CEUECHHS KOHyca (mapajijieiabHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY ), CEUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUEHUM: METOJ CIJIEZIOB, METO/ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IEepeHoca
CEKyIIeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTtBe. Omnepauuu Haja BEeKTopaMu. BekTopHoe
yMHOXKEeHHE BeKTOpoB. (CBoOlCTBa BEKTOPHOrO yMHOXeHus. IIpsmoyronpHas
cucTemMa KoopauHat B npoctpancTBe. Koopaunarsl BekTopa. PaznoxkeHnue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TEOMETPHUUYCCKUX
3azay.

JIBUKeHUsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO GUTYD.
OO6mue cBoiicTBa JBIWKEHUH. Buasl JBIKEHUN: NapaUleIbHBIA TEPEHOC,



[EHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.






3.TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NporpamMMel Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypchl
http:/fcior.edu.ru
1 Bseznenue B ctepeoMeTputo 23 1 httos://resh.edu.ru
) BzaumMHoe pacnosiokeHue NpsiMbIX B 6 http://fcior.edu.ru
MIPOCTPAaHCTBE https://resh.edu.ru
3 [TapamienpHOCT NPSMBIX U IUIOCKOCTEN B g http://fcior.edu.ru
POCTPAHCTBE https://resh.edu.ru
4 [lepnieHqUKyYIAPHOCTD NPSMBIX U )5 | http://fcior.edu.ru
IIJIOCKOCTEW B IIPOCTPAHCTBE https://resh.edu.ru
http://fcior.edu.ru
5 VYTIIIBl U pacCTOSHUSA 16 1 hitps://resh.edu.ru
http://fcior.edu.ru
6 MuororpanHuii 7 https://resh.edu.ru
7 B 12 http://fcior.edu.ru
CKTOPBI B MPOCTPAHCTBE https://resh.edu.ru
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIIHS http://fcior.edu.ru
8 N 5 2
3HAHUU https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 102 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaunmeHnoBaHmue pa3/iesioB U TeM uudposbie
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
e padoThbl padoThI
pecypcsl
1 A 15 1 http://fcior.edu.ru
HaJIUTUYECKasi TEOMETPUS httns://resh.edu.ru
[ToBTOpEHME, 0000IICHUE U http://fcior.edu.ru
2 . 15 1
CHUCTeMaTU3als 3HaHUN https:/resh.edu.ru
.. http:/fcior.edu.ru
3 O06BEM MHOTOTrpaHHUKA 17 1 htps://resh.eduru
http:/fcior.edu.ru
4 Tena ppatenus 24 I https://resh.edu.ru
5 [Tnomaan moBepXHOCTH U 00BEMBI 9 1 http:/fcior.edu.ru
KPYTJIIBIX TEI https://resh.edu.ru
http:/fcior.edu.ru
6 JBiKerus > I https://resh.edu.ru
[ToBTOpenue, o6o0IIeHNE 1 http:/fcior.edu.ru
7 . 17 2
CHCTEMAaTU3alAs 3HAHUI https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0










