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INOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCs.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIMOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajJalTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHA, (dopMa
OTPaXEHUS OKPYIKAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAaHUSA M aKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00BETUHSET pa3HbIC BUBI yUSOHOM 1 TPYIOBOM NESITEILHOCTH, SIBIISCTCS
OTHUM "3 TPO(HECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY akKTyajbHa 3ajada
dbopmupoBaHus Yy  OOyYaromIuMXcCsl MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCIICHIIHOTO MPOJOJDKEHHS  00pa3oBaHHUS — TIO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HAYCHA MJIs
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0©a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IIIME MaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenuUKol TeOMETPUH U HEOOXOAUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poecCUOHaNbHOM eI TEIbHOCTH.

JlocTrkeHHe T1eTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpAICHUS KaK
O BROXHEUITUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJISIONINX OMHMCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJla BpaIllCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpOoBaHHE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MIPAKTUYECKUM COJIEP’KaHUEM;



e Pa3BUTHE MHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIUXCH,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKHUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Uil pEUIeHUs — NPaKTHKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEpPEOMETPHUH B HAYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, 4TO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYEHUIO MIPEeIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHHS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJEPKATENbHbBIM JIMHUAM, HO U 1O ToAaM 00y4YeHus
Ha YpOBHE CpPEeAHEro 00IIero 00pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MNPEACTaBICHUN OOYy4YalolUXCs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpumn oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUM. Toyka, npsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHM:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelibHble W CKpelmmBaronmecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJljIesIbHbIE IINIOCKOCTH; CBOMCTBA MTapaJlIeIbHBIX
miockocteld. IIpocTeiime mpocTpaHCTBEHHbIE (PUTYyphl HA MIIOCKOCTU: TETPa’p,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUEHHH.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHMHBIM Yroa JBYTPaHHOTIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
TUIOCKOCTEM: MPU3HAK TMEPIECHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema 0 TpEx
MEPIICHIUKYIISPAX.

MHororpaHHuKH

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; NMpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. Ilupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbLHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OTPAHHUKU: MOHATUE MPABUIBHOIO MHOIOIDAHHUKA; MPAaBUJIbHAs IPU3MA U
IIpaBUJIbHAs IMpPaMUJA; I[PABUJIbHAs TPEYroJibHAas IHUpaMHUAAa U IPABUIIBHBIN



terpa’dap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
nonexa’ap u ukocasap. CeyeHus: IpU3Mbl U TUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTH CAMMETPHUU B MUPAMHIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.

Beruucienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO pu3Msl. [Inommaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOW MHUPAMU[IBI, TEOpEMa O
wionaau yceu€Huoil nupamusl. [lonsatue 06 00béme. OOBEM NUpamMuibl, IPU3MBIL.

[lonoGubeie Tena B mpocTpaHcTBE. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KUIIACC

Tena Bpamenust

[unnuHaapuyeckas ITOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKOW TMoOBepXHOCTU. [luwnmuHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQeEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi III0CKOCTh K cdepe;
101 ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMOuHaimy Tein BpaiieHruss ¥ MHOTOTPAaHHHUKOB. MHOTOTPaHHHK, OTTUCAHHBIH
okoJio cepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, WK TEJIO BpAIICHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Ceuenus mMHApa (MIapaJuIeIbHO U MEPIICHAUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapajienbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHUS I1apa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B nipocTpancTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C



IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay Bekropamu. CKalasipHOE MPOU3BEIEHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.

IHJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'paxaanckoe BocmuTaHMe:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIEeCTBa, NPEJCTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTBIO YMEHHSI TMPUMEHATh MaTeMaTH4YeCKue 3HaHUs B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, peryisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHMUS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIBHOCTHIO.



TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYAaCTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPABICHHOCTH.

JKOJOTrHYEeCKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWN U1 pelleHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MaTeMaTUYeCKOW KyJIbTypOW KakK CpPEJCTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenwvhvle  Oelcmeus, — 0OECneyU8arOm
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memo008  NO3HAHUA  OKpYHCaloweo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
OTIpeNIeICHUs]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAIIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHHSX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJBL

BBIOMpATh Croco0 pernieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeliCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBEIEHHOTO HAOJIOECHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(DULUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETAa Ha
BOIIPOC U IS PEILLCHHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIIMIO, IPEICTABIATh €€ B Pa3IMYHBIX (popMax,
WLTIOCTPUPOBATH TpapuuecKi;

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KOMMyHUKamueHbvle dedcmewz, obecneuusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh U (JOPMYJIUPOBATh CYKJEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B X0JI€ 00CYKIeHU 3a7]aBaTh BONPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pELEHUs]; CONOCTAaBIATH CBOM CYXKIECHUA C CYXACHUAMHU JPYyIUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aa4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MMOHUMATh M UCIIOIH30BATh IPEUMYIIECTBA KOMAaHTHOW U MHANBUAYATLHON
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHUMATH I1€Jh COBMECTHOMN
NEeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboThI,
pacmpenensTh BHIbI paboOT, JOrOBapWBATHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOErO0 BKJIaja B OOMMA TPOAYKT TIO KPUTEPHSM,
c(hOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnwie eticmausi, obecneuusarom Gopmuposatue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEPLIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECcCa U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIIEHUH 33/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHIIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh NOHATUAMU: TOUKA, IPsMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
TeOMETPHUECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugummpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU ABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MIPU3MBI, TapaJIJICIICTUTIE B ).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aJITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHUYECKHE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYHCICHUE PACCTOSHUM MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM Uiu
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METOJbl MPHU PELICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY



CKPEIIMBAIOIMUMHUCS TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
UpaMu/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TMPOCTPAHCTBE;, IICHTP, OCh M
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pHUCYHKaX.

[TpumeHsaTh reomeTpudeckue (HaKThI IS PEIICHHS CTEPEOMETPUISCKUX 3a/1ad,
MIPEAIOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbBI
B sIBHOU (popme.

[IpumeHsATh TpocTeilliie MpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTh TpPUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTECH B MpUPOIE H
JKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpumMeHsTh MONy4YeHHBIC 3HAHUS HA TMPAKTHUKE: aHAIM3UPOBATh peabHBIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKh CHOPMYIMPOBAHHONH TPOOJIEMBbI, MOJCIHPOBATH peaTbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BaTh IIOCTPOCHHBIE MOJCIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anrmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KIIACC

OnepupoBaTh MOHITHAMHU: MWIMHIPUYECKAs TOBEPXHOCTh, OO0pa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckast TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0M, OCHOBaAHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIAMM  TOBEPXHOCTEH  TeN  BpalieHus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONMUCAHHBIN
oKoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BpallleHHUS.

BbIYUCHISATE COOTHOIIEHHS] MEXAY IUIOIIAASIMU MMOBEPXHOCTEH U 00BEMaMuU
OA0OHBIX TEII.



N300pakath u3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsTh reoMeTpruueckue (PakThl 1151 pelIeHUs CTEpEOMETPUIECKUX 3a/1ay,
MPEINOIAararouX HECKOIBKO IIArOB PEIICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W ITIPUMEHATh HW3YUYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUSA
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001mEeHNuE, 7 1

crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




n/n

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

10 KJIACC

KoanuecTBo 4acoB

Konrpoabnsie IIpakrHyeckue

B
cero padoThI padoTsbI

Jara
U3ydeHus

JlonmoaHuTeIbHAS
uHpopmanus

OCHOBHBIE IOHATHUSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna nsobpakenus Ha
PUCYHKAaX: NU300paKeHHsI MII0OCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepelnHbI OTPE3Ka

IlonsTus: MepeceKarommecs 1mI0CKOCTH,
NnepeceKkarommecs npsamasa 1 rmiIoCKOCTb

IlonsTus: MepeceKarommecs mI10CKOCTHU,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTeKax
Hauanpubie cBeienus o kyoe u
nUpaMujie, uX pa3BEPTKU U MOJIETH.
CeueHust MHOTOTPAaHHUKOB

HauanpHbie cBeneHus o kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anMHOe pacmnosiokeHue npsimMbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIUBAOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B

IMPOCTPAHCTBE: MApaJUICIIBbHLIC ITPAMBIC B
MMPOCTPAHCTBE; MAapAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MMpsAMBIX U IUIOCKOCTEH B

MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ
" IMJIOCKOCTHU

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble IOCKOCTH

CBoiicTBa NnapajiCJIbHbIX IUIOCKOCTEM




[Ipocreiimme npocTpaHCTBEHHBIE (GUTYPHI

19 Ha TJIOCKOCTH: TeTpa’ap, Kyo,
napauleJenunes

20 [TocTpoenune ceueHmii

21 [TocTpoenue ceueHuit
KonTponbHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEH"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIC IPSIMBbIC
B IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

o5 [IpsiMble napaienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak NeprneHuKyIIPHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o psiIMOM NTEPIIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISPHOU
IJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE:

31 paccTosiHUE OT TOYKHU J0 IUIOCKOCTH,

pacCTodHHUC OT HpﬂMOﬁ J0 IINIOCKOCTH




[IepnieHauKyIsp U HAKIIOHHBIE!

32 paccTosiHuE OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH
[lepneHiuKynsip ¥ HAKJIIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

34 paccTosiHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

35 Vbl ]i IIPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
[TepnieHAUKYJIAPHOCTD MIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INTIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INTIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o Tp€x mepneHIUKYISIpax

42 TeopeMa 0 TpEX nepneHAUKYIApax

43 Teopema o TpEX MepHEHIUKYIAPAX




44

KonTtponbHas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U
mrockocTe" u "Yiibl MEXy NPSAMBIMHU U
IJI0CKOCTSIMU"

45

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: N-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, IpsIMOYTrOJIbHBIN
napajJiesIeuIe] 1 ero CBOMCTBa
[Tupamupa: N-yroapHas NUpaMuaa, TpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBas U
I0JIHASl IOBEPXHOCTh ITUPAMUJIBL;
[paBWIbHAsA U YCEYEHHAs TUpaMU1a

IIpaBuIBHBIE MHOTOTPAHHUKU: TIOHATHE
[IPaBUIBHOTO MHOTOI'PAHHHUKA,;
IpaBWIbHAas PU3Ma U NPABUIIbHAs
npamMua; IpaBUiIbHas TPEYTrOJIbHas
NUpaMuJia U NpaBUIIbHBIN TETpasdap; Kyo
IIpencrasieHue o NpaBUIBHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOAEKAdIp U
UKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOUYKH, IIPSMON,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUN B




nupamuax, napauiejaenuneaax,
MPaBUJILHBIX MHOTOTPaHHUKAX

Briuucienue 2i1eMeHTOB

52 MHOTOTPAaHHHUKOB: p&0pa, TUaroHa, 1
YTJIbI
[Tnomaas 6OKOBOM MOBEPXHOCTH H
53 HOJTHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUI0IA/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPABUIIbHONW MUPAMU/IBI, 1
TeopeMa o IUIoIaA1 O0KOBOM
MOBEPXHOCTH YCEUEHHON MUPaMHU/IBI
55 KonrponbHas pabora no reme 1
"MHororpaHHuku"
56 [onsarue 06 0O6BEME 1
57 O0BEM TUpaMUIBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNEe
65 cucreMarusanus 3HaHuil. [locTpoeHnue 1

CE€YEHU B MHOTOI'PAHHUKE




[ToBTopenue, 06001IEHNE
cucTeMaru3anus 3HaHui. Berancnenue
66 PACCTOSHUINA: MEXIY JIBYMSI TOYKAMH, OT
TOYKH JIO IPSIMOM, OT TOUKH J10
IUIOCKOCTH, MEXK/Y CKPEIIHBAIOIIUMHUCS

MMPpAMBbIMHA

67 HroroBast kKoHTpoIbHAs paboTa

[ToBTopenue, 0600mIEHNE
cucTeMaru3aIys 3HaHui. Berancienne
68 YIJIOB: MEXIY CKPELIMBAIOIIMMUCS
MPSIMBIMH, MEX]TY TPSIMOM U TIOCKOCTHIO,

JIBYIPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

11 KIIACC

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NIEPIEHAUKYISIPHON OcH
UATTUHIPA)

KoHnueckas noBepxXHOCTB,
o0pa3yroIine KOHUIeCKOn




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHuE U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMAas OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. Ceuenus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOJALIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTOT'PaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM LMAMHIpPA, KOHYCA

15

16

17

O6béM 1mapa ¥ miomaab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

KontponsHas pabora no temam "Terna
BpameHus" u "O6beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiinue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHoe
IIPOU3BECHUE BEKTOPOB

o5 Brrauciienue yrioB MexXy IpSIMBIMHA U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO/] TpH
pelIeHNH TeOMETPHUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocrpaHcTae”
[ToBTOpenue, 0600mEeHNEe U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alys 3HaHWi. 3a1aun 1
TUTAHUMETPUHU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTEMAaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanuii. OCHOBHEIE 1
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpenue, 0600IICHNE 1 1
cucTeMaTu3alys 3HaAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomertpus. 10-11 kiaccbl. YueOHuK 1151 0011eo0pa3oBaTeabHbIX
yupexaenuit. / JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u np./ M.:
IIpocsemenne, 2019

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

3uB b.I'. lunaktnueckue marepuansl. ['eomerpus. 10 kmace.- M.:
[Ipoceemenune, 2009.

3uB b.I'. lunaktnueckne marepuaisl. I'eomerpus. 11 kmace.- M.
[Ipoceemenune, 2009.

3uB b. I'., Meiinep B. M. 3agaun no reomerpun. 7-11 kiaccsl. - Mockaa.
ITpoceenienue. 2003.

1O. A. I'naskos, 1. U. IOauna, B. ®. byry3oB ['eomerpus: Pabouas TeTpap.
10 knace: mocoOue Juist yyammxcs 0011eo0pa3oBaTeNbHbIX YUPEXKICHUN. - M.:
[Ipoceemenue, 2010.

1O. A. I'naskos, U. U. IOauna, B. ®. byty3oB ['eomerpus: PaGouas terpass.
11 knacc: mocoOue Jyist ydammxcs 001eo0pa3oBaTeIbHBIX YUPEXKICHUM. - M.:
ITpocgemnienue, 2010

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
http://www.fipi.ru/ — ®OUITN

http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemry EI'D

https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-
uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html —
O600611eHne onbiTa paboThl «CUCTEMA MOJATOTOBKU YYAIIUXCS K UTOTOBOM
arTecTalnuu 110 MaTEMaTHUKEC»
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-
sbornik-2017.pdf —



W TOroBeIil aHATUTUYECKUI COOPHUK

http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-
itogovoy-attestatsii-po-matematike — Cuctema moAroToBKH yqanuxcs K
roCyJIapCTBEHHOU (MTOTOBOM) aTTECTALIMU IO MaTEMAaTHUKE

https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-
resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-
fgos-64136.html — M cnonp3oBaHue 31EKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB HoBoro nokosienus (DOP HII) B npenogaBanuu MaTeMaTuku B
ycnoBusix @I'OC

https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__ 2
10305.html — DnexTponHBIE 00pa30BaTENbHBIC PECYPCHI B COBPEMEHHOM
00pa3oBaTeNbHON OpraHU3alun

http://oTkpeiTeIitypoK.pd/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D
0%B8/532279/ — Hcnonk30BaHuEe AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
Ha ypOKax MaTeMaTHKH

https://proshkolu.ru/user/efros57/blog/526410 — DO0P mist yautens
MaTEMaTuKn

http://konkurs-kenguru.ru — Maremaruka ajis Bcex

[Topran Math.ru: OubinoTeka, MeIuaTeKa, OJMMITHA/IbI, 33]Ja4H, HAyYHBIC
IITKOJTBI, YYUTEIbCKAsI, ICTOPHSI MAaTEMaTHKU
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