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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 6a30BOro ypoBHS HJs
oOyuarormmxcss 10 —11 xmaccoB paspabotana Ha ocHoBe DenepanbHOTO
roCcyZIapCTBEHHOI0 00pa30BaTENIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHMH, TPEIBABIICMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHHWIO, W TPAAUIHMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanusi mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIICTCHIIUSMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa30BaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYaromIMnXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OO0YCJOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
IpEeIMETHBIX PE3yJbTAaTOB OOYYEHHS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOyuaromuxcsi, QopMupoBaHusi (G(yHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCUMIUIMH. Pa3zButre y oOydaroniuxcs
NPAaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HAEAJIBHOr0, XapaKTepe OTPaKCHHS
MAaTEMaTH4YEeCKOW HAyKOW SBIEHUM M MPOLECCOB pPEAJIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMAaTUYECKOI0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaluxcs, a TakKe KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIEeCTBE.

['eomeTtpust sBisieTcsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK KaK OOECHEYMBAET BO3MOXKHOCTb M3YYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH, TaK U TYMaHUTapHOI.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE NPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOUYKH JIOTUYECKUX YTBEPKIACHUIMI
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a/Jay, YMEHHE BBIJIBHTaTh M OINPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIONB3YIOTCS MpPHU PEIICHWH 3a7ad4 eCTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLMaIbHOro ObITHS, (opma
OTPaKEHUSI OKPYXAIOIIEr0o MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M AKTHUBHOTO
npeoOpa3zoBaHus  JeHUCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl Y4E€OHOM M TPYJIOBOH N1€ATEIBHOCTH,



ABJIIETCSI OJHMM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (HopMUPOBaHMS y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIBHOCTH IO MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBoM
ypoBHE 00yueHus — oOImeo0pa3oBarebHOE W OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUS CHCTEMATUYECKUX T[E€OMETPUYECKUX 3HAHMM U JCHUCTBUI,
cnenuUIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HA4Ye€Ha s
0o0y4Yaromuxcsi CPeIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydarorniuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MATeMaTHUYE€CKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIUMbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh U3YyUYHUTh T'€OMETpUIO Ooiiee
rIIy0OKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTKeHre 1IeJIi  OCBOCHHMSI TMPOTPaMMbl OOECIIEUMBAETCS peIIeHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISFOTCS:

e (¢dopMHpOBaHME TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX W Telax BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (dopMUpOBaHME YMEHHMS paclO3HABaTh Ha 4YepTekax, MOJEIAX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BpaIllCHHUS;

e OBJIaJICHWE METOJaMHU pEIIeHUs 3a7a4 Ha MOCTPOSHUS HAa M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHHSI OINEPUPOBATH OCHOBHBIMU TOHSATHUAMH O
MHOTOTPAHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  QITOPUTMaMHM  pEUICHHWS  OCHOBHBIX  THUIOB  33]aY;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccyXkAeHus B XOJI€ pEUIEHUsS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYallbHBIX U TBOPYECKHUX CIIOCOOHOCTEMH
oOydJarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIBCKHUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



o ¢opMupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYallMsIX M MPU WU3YYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (GOpMyIUpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKUE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT Uisl peleHus MNPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISETCS BKIIOUYEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE WHTYWTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Y
y4almxcsi B Kypc€ CTEpPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
IPOCTPAaHCTBEHHbIMU oOOpazamu. Co3gaHue oOpaza MHPOBOAUTCS C OMNOPOM Ha
HATJSAHOCTh, a OIEepUpPOBaHHE O00pa3oM — B YCJIOBHUSX OTBJICYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoOBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MmuororpanHukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSAM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleNéHHbBIM 10 TrojJaM OO0y4YeHHUs,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HABBIKAMH OCYIIECTBIISIOCH MOCIIEOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKJIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, pacliupss U
yriyosisis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpumn orBoaures 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezeno B 11 kmacce, Bcero 3a iBa rojga ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKAIOIINECs,
napajulesIbHble W CKpeuuBaronmecs npsmele. [lapamnensHOCTs NpsAMBIX U
IUDIOCKOCTEH B  INPOCTPAHCTBE: IAPAJUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[MapAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTD MPSAMON M IUIOCKOCTU. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B THPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: NapaljieIbHbIC IIJIOCKOCTH; CBOMCTBa
napajyiebHbIX TUIockocTel. [lpocrteifmue mnpocTpaHcTBeHHBIE (QUTYypBl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTPOCHUE CEUCHUI.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MTPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIIENbHBIE W IEPHEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroja JBYTPAHHOIO  yIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpOeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAuKyISAPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronbHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMAasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienune] U ero coucrtsa. [Iupamupma: n-yrojpHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ MOJTHAS TOBEPXHOCTh MUPaMUIbL; MPAaBUIIbHAS U
yceu€HHas nHMpaMuAa. OJEMEHTBl NOpu3Mbl W nupaMmunabl. lIpaBunbHbIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS INpU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTroJbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJIAX, HapaJUiesenunenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pEéOpa, AuaroHaau, YTJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOW NOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O Iulomaad ycedéHHoW mnupamuiapl. [lorstue o0 o0béEMe. OO0BEM
MMAPAMUIB], TPU3MBI.

[longoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KUIACC

Tesia Bpalenus

[{umuaapryeckast TIOBEPXHOCTb, oOpazyroriue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TOBEpXHOCTU. llmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yrlas M OCh;, IUIOMAJb OOKOBOW MW IIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHOCTH. KOoHyc: ocHOBaHME U BepliliiHA, 00Opa3yronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU CReEpBhl.
B3aumHoe pacronoxenue chepsl U TNIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
IJI0IAAb CEepPHI.

N300pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOuHanun Tem BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 00BEME
NpsMOYTOJILHOTO TMapajuienenunena v cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1ioaib cQepsol.

[logo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEll.

Ceuenuss mwiuMHApa (TapajulelbHO M TEPNEHAUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajuleIbHOE OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpaHcTBe. Cl0KEeHNEe U BRIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3iokeHrne BeKkTopa mo TpEM HEKOMILUTAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWwil JAeHCTBUM ¢ BekTopaMu. lIpsimMoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YToJl MeExay Bekropamu. CKalIpHOE MPOU3BEAECHUE BEKTOPOB.
Briuncienue yrioB Mexay NpSMBIMUA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METO/I IPH PEIUICHUH T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIMU O0yJAIOMIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
IMporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLUMAJIbHBIMA HMHCTUTYTAMU B COOTBETCTBHM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUYECKOU IIKOJIBI,
K HCIIONB30BAHUIO 3TUX JOCTHKEHUN B JAPYTHX HAyKax, TEXHOJOTHsX, chepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUICKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TNMHUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aAKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-0370POBUTEIBHON
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepam  TpopecCHOHANBHON  NEATENTBHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W peaqu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 Ha TMPOTSHKEHUH BCEH JKM3HU, TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeabl, OCO3HAHUEM TJO0OAIBHOTO XapakKTepa HSKOJIOTHYECKHX MpodIieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMaTHUYECKUX 3HAHWM MJi1 penieHus 3aiad B
00JITaCTH  OKPYXKAIOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTHS M 3HAYUMOCTH JJI1 Pa3BUTHUS ITUBWIM3ALUM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBbCKYIO AEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vuusepcanvmuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTpEeNeNeHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMMATh, (OPMYJIHPOBATH U  MPEeOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HWCIIOJIh30BAHMEM 3aKOHOB JIOTHKH, JETYKTUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TIPOBOAUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaATh CHOCOO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHs, BbHIOUpATh HauOoliee MOAXONAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIOJIB30BaTh BOIMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e TIPOBOAUTH CaMOCTOSATEIEHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH NeUINUTHI WHOOPMAIUHU, JAHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a49H;

e BBIOMpaTh HWHPOPMAIMIO U3  HWCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYpHpPOBaTh MH(POpPMAIHIO, IPEACTABISITH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCMBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIpUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHUH C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, perraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JAHAJIOra, OOHapy»UBaTh pazMyUe M CXOACTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEelIeHHs  3aJayd,  OKCIIEpUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI P pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeenaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNoBBIX (hopmax padboThl (00CYykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJAaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATH CIIOCO0 PEIICHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTECH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUIA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU I[I03HABAaTEJIbHOW pe(deKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh  CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII IIpolmecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPpU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PELICHUH
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSAMHU: NMAPATUICIBHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
Y TUTOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACMOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YroJ, TPaHU JABYIPAHHOTO YTia,
pebpo IBYrpaHHOIO yrjia; JUHEWHBIA Yroy JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIBIH
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, MPABUIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TIapaJijIeNIenuIie 1, Kyo).

KnaccuduumpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccupukanuyu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE
MHOTOTPAaHHUKU; MPSAMbIEC U HAKJIOHHBIE MPU3MBbI, TapaJUICICIUIIE/Ibl ).

OnepupoBaTh NOHATUSAMU: CEKYyIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

CtpouTh CeuY€HHUs] MHOTOIPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSATH
(BBIHOCHBIE) MUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUA
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BETMYUH MO 00pa3iiaM WiH
aIropuTMaM, TMPUMEHSS U3BECTHBIE AHAIIUTUYECKUE METOJbl IMPU PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/lad HA BBIYMCICHUE PACCTOSHUUA MEXIY JBYMsI
TOYKaMH, OT TOYKM JO NpsMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemiath 3a1aun Ha HaxXOXJACHUE TE€OMETPUUYECKUX BEIUYUH 1O o0pasiam Uiu
aIropuTMaM, MPHUMEHSST HU3BECTHHIE AHAIIUTHUYECKUE METOMbl MPU PELICHUH
CTAaHJAPTHBIX ~MATEMATHYECKHWX 3a7Jad Ha  BBIUHCICHUE YIVIOB  MEXKIY
CKPEHIMBAIOIIMMUCS MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOHIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMuja) € T[puUMEHEeHHEeM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IIOIIASIMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl i1 PEHICHUS CTEPEOMETPUYECKHUX
3a]1a4, PEANOIararouX HECKOJIBKO IAaroB PELICHHUs, €CJIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaMTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAJIbHbBIC
CUTyallud W NPUMEHATb W3YYCHHBIC IOHATUSA B IPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4eckKu CGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MNOHATHSAMH: LUIUHAPUYECKAs MOBEPXHOCTh, O0Opa3yloliue
HWIMHAPUYECKOM ~ TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIAP, KOHYC, chepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM TeNn  BpallleHHS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS.

BbraucasTh COOTHOLIEHHS] MEXIY IJIOAASIMH TOBEPXHOCTEH U 0OBbEMaMu
MOJIOOHBIX TEII.



N3o6paxarh u3yuyaemble (UTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABIEHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BBINONHATE OEHUCTBUSA CIIOKEHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ak0T.

[IpuMeHATH TPaBUIIO NapaJUICICIINAIEAA.

OnepupoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOM3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh reomMeTpuueckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoJaraliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs TPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocreimne reoMeTpUYECcKUE 3a/1adyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaX0JIeHUE F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WiIK aaropuTMam, NpUMeHsIs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaMTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh TMONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4ecKu CQOPMYJIIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMsblI Bcero o0pa3oBaTe/bHbIC
e padoThI padoTsbI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 6 0 0
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 13 ) 0
[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN
IT
3 epneHI[mfynﬂpHOCTb IPSIMBIX U 13 | 0
IJIOCKOCTEN
4 VYTIuBl MEXAy MPSAMBIMU U TUIOCKOCTSMHU 7 0 0
5 MHororpaHHuKu 16 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 1 0
7 IToBTOpEHME: CEUeHUs, pACCTOSHUSA U YIJIbI 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE

HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (g )

NPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE

e padoThblI padoThI
pecypchl

Tena BpateHus 13 0

O0bEMBI TEN 6 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 11 1

[ToBTOpenue, 06001IEHNE, 4 1 0

cHUCTeMaTU3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 3 0




IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KoHTpoJbHbIE L
Bcero oOpa3oBaTejibHbIE
padoTsbI pecypesI
1 IIpenmer cTrepeomeTpun. 1 0
OCHOBHBIE MOHATHUS CTEPEOMETPUU: TOUKA,
2 psiMas, IJI0CKOCTb, IIPOCTPAHCTBO. 1 0
ITpaBuia n3o0paskeHus Ha PUCYHKAX.
AKCHOMBI CTEPEOMETPHUH. 1
4 HexoTopslie creacTBust U3 akCHOM. 1
5 Pemenue 3a1a4 Ha IPUMEHEHUE aKCHOM | 0
CTEpPEOMETPUH U CIEICTBUN U3 HUX.
6 Pemenue 3a1a4 Ha IPUMEHEHUE AKCHOM I 0
CTEpPEOMETPUH U CIEACTBUN U3 HUX.
7 [TapannensHble NpsMble B IPOCTPAHCTBE. 1 0
2 [TapanenpHble NpsMbIE B TPOCTPAHCTBE. | 0
[TapanienbHOCTB TpEX MPSIMBIX.
9 [TapannensHOCTh MPSIMOM U TIIIOCKOCTH. 1 0
10 [TapamienbHOCTh IPSIMOM U IIJIOCKOCTH. 1 0
Pemenne 3anay.
1 B3aumHoe pacnonoxeHue npsiMbIx B 1 0
npocTtpancTBe. CKpenBaonecs npsimsele.
12 CkpenuBaroiyecs npsimMble. 1
13 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU. 1




14

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE.

15 VYroa Mexay NpsIMBIMU B IIPOCTPAHCTBE. 1
Ypok 000011eH s U CHCTeMaTU3alun

16 3HaHui 1o teMe "[lapannenbHble npsMbIE B 1 0
npocTpaHcTBe'.

17 KonrtponbHas padorta no teme 1 1
"[lapaienbHble IpsIMBIE B IIPOCTPAHCTBE".

18 [Tapannensuble muiockocty. [Ipusnax 1 0
HapajieIbHOCTH JIBYX IIOCKOCTEH.

19 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH. 1 0

20 [TapannensHbie muockoctu. CBoiicTBa | 0
MapaJuIeIbHBIX MIJIOCKOCTEM.

21 Tetpasrap. 1 0

22 [Tapannenenunen. 1 0

23 3aauu Ha TOCTPOEHUE CEUCHHUIA. 1 0

24 3azay Ha IOCTPOECHHUE CEUECHUH. 1 0
Ypok 00600111eHUs U CHCTeMaTU3alun

75 3HaHui 1o Teme "[IpsiMble U TUNIOCKOCTH B 1 0
npoctpancTse. [lapamienbHOCTh NPSIMBIX U
miockocTei".
KonrponsHas padora no teme "[Ipsimblie u

26 IIJIOCKOCTH B IIPOCTPAHCTBE. 1 1
[TapaninenbHOCTb NPAMBIX U IIIOCKOCTEN".
[TepnienauKynspHbIC NIPsIMBIE B

27 npoctpaHcTie. [lapamienbHbie npsamebie, 1 0
HEPIEHANKYISAPHBIE K MTIOCKOCTH.

28 [TapannensHbIE TPSIMBIE, 1 0




MePIEeHIUKYIISIPHBIE K IJIOCKOCTHU. Perienue
3ajad.

[Ipu3HaK neprneHANKYJIIPHOCTH IPSIMON U

29
IIJIOCKOCTH.

30 [Ipu3Hak neprneHAUKyJIAPHOCTH IPSIMOU U
mockocty. Pemenue 3anau.

31 Teopema o0 IpsIMOi, IEPIIEHAUKYIIAPHOU
IJIOCKOCTH.

1 IlepneHIUKyISPHOCTD MPSMOU U IUIOCKOCTH.
Pemenune 3agau.

33 PaccrosiHre OT TOUKH 10 TIOCKOCTH.

34 Teopema o Tpex NepHeHANKYJIIpax.

35 Teopema o TpEX nepHEeHANKYIAPAX

16 Pemenue 3a1a4 Ha MPUMEHEHHE TEOPEMBI O
TpeX NEPIECHIUKYJIApax.

37 VYron Mexay npsMoi ¥ II0CKOCTHIO.

18 Pemenne 3a1a4u Ha HaXOXKIACHUE YIJIa MEXKY
MIPSAIMOM U TUIOCKOCTBIO.

39 JIByrpaHHbIi yrod.

40 JIByrpaHHBIN yroJ, JUHEHHBINA YOl
IBYTPAHHOI'O yIJIa.

A1 [Ipu3Hak nepneHIuKyIApHOCTH ABYX
IIJIOCKOCTEM.

42 [IpssMOyTONBHBIN MapajuIeIeIuIIe .

43 Pemenue 3amau Ha CBOMCTBA
IIPSAMOYTOJIBHOTO MapaJuIeIICIIHIIea.

44 Ypok 0000111eHUs U CHCTeMaTU3alun




3HaHui o teme "llepneHuKyJIapHOCTD
MPSAMBIX U IJIOCKOCTEH. YTIIBI MEKIY
MPSAMBIMH U TIJIOCKOCTAMU'".

KonTponbhas pabota no temam
"[lepneHIUKYISIPHOCTD MPSIMBIX U

# wiockocTel" u "YTIbl MeXIY IPSIMBIMU U ! 1
IJI0CKOCTSAMU"

46 [ToHsiTE MHOTOTPaHHUKA. 1 0

47 ITpusma. Ilmomans MOBEpXHOCTH NPU3MBI. 1 0

48 Pemenue 3amau nmo treme "Ilpuzma". 1 0

49 [Tupamupa. 1 0

50 [Tupamupa. [IpaBuiibHas nupamuaa. 1 0

51 Pemenue 3anau no treme "[lupamuga". 1 0

52 VYceueHHas nupaMuia. 1 0
Cummertpus B ipocTpaHcTBe. [lonsTre

53 MIPaBUJIBHOTO MHOTOTPAHHUKA. DJIEMEHTBI | 0
CUMMETPHUU B MPAaBUIBHBIX
MHOTOTpaHHHUKAX.

54 Ypok 0000111eHNs ¥ CUCTeMAaTH3AIUN 1 0
3HaHU# Mo TeMe "MHOTrOrpaHHUKH".

55 Konrponsnas padora no reme 1 1
"MHoOrorpaHHuku".

56 [TonsiTre o6vema. |

57 O0BeM IPSIMOYTOJILHOTO TTapajuIeIenuIe . 1

58 OO6BbEM IpSIMON TPU3MBI. 1

59 Pemenue 3amau Ha HaxOXxIeHHE 00BEMa | 0

IIPU3MBL.




60

O0BEM paMuIbI

61

Pemenune 3a7a4 Ha HAX0XKICHUE o0beMa
nmupaMubl.

62

Pemenue 3aaa4 Ha HaXOXACHUC o0Bema
nupaMu/bl.

63

Ypok 00600111eHUs U CHCTeMaTU3aluu
3HaHui 1o Teme "OO0beMbl
MHOTOTPaHHHUKOB'".

64

KonTtponbHas padota mo teme "O0beMbl
MHOTOTPAaHHUKOB'".

65

[ToBTOpeHME, 0600IIEHNE CHCTEMATH3AITUS
3HaHui. [loctpoenue ceuenuii B
MHOTOTpaHHHKE.

66

[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AIIIS
3HaHUH. Berancienne pacCTOAHMIN: MEXITY
JBYMsI TOUKaMH, OT TOUKH JI0 MPSAMOii, OT
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPEIMBAIOIUMUCS TPSIMBIMHU.

67

Wrorosas koHTpoJbHas paboTa

68

[ToBTOpEeHME, 006001IIEHNE CHCTeMaTH3aIIUs
3HaHUH. BeuncieHne yrioB: Mexay
CKPELIMBAIOIIUMHUCS MIPSIMBIMH, MEKITY
NPSMOM U TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXY TUIOCKOCTSIMH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoJsunuyecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KonTpoJbHbie L
Bcero o0pa3oBaTejibHbIE
padoThI pecypeni
1 [Tonstue nnnunapa. [nomans 1 0
MOBEPXHOCTU LUIUHAPA.
2 Hunuuap. Pemenue 3anau. 1 0
Pemenue 3a1a4 Ha HaX0XkJIEHUE TUIOIIATU
3 MOBEPXHOCTH LWJIMHPA U €T0 1 0
3JIEMEHTOB.
4 Konyc. Ilonsatue xonyca. 1
[Inomanp moBEpXHOCTH KOHYCA. 1
6 Y ceueHHBI KOHYC. 1
7 Konyc. Yceuennslit konyc. Pemenne | 0
3a/ad.
8 Cdepa u map. 1 0
BsanmMHuoe pacrionoxxenue chepsl 1
9 mockocth. KacaTtenbHas INIOCKOCTh K 1 0
chepe.
10 [Tnomans chepsr. 1 0
1 Kom6unanums ten BpaiieHus u | 0
MHOTOI'PAHHUKOB.
12 Pemenue 3a1a4 Ha KOMOMHAIIMU TeJ | 0
BpallleHUs1 U MHOTOTPAHHUKOB.
13 Pemenue 3amau Ha KOMOMHAIIUN TEJ 1 0




BpalcHus 1 MHOI'OI'PaHHUKOB.

14 O06beM HuIMHIpA. 1 0

15 O6wem nnnuHapa. Pemenue 3amay. 1 0

16 O06mwem konyca. 1 0

17 O0bEM mrapa u wiomaas chepsl 1 0
Ypok 0000111eHHs ¥ CUCTeMaTH3alluN

18 3HaHui 1o Teme "Tena BpalieHus u 1 0
o0Bembl Ten".

19 KonTponsHas padbora no teme "Tena 1 |
BpalIeHUs U 00beMBbI Ten".

20 [lonsTe BEKTOpa B IPOCTPAHCTBE. 1

21 Cll0’)keHHE Y BBIYMTAHHUE BEKTOPOB. 1

22 YMHOKEHUE BEKTOpa Ha YUCIIO. 1

” Kommnanapusie Bexktopsl. [IpaBuio 1 0
napasuieJenunesa.

24 PasnosxeHne BeKTOpa 1o TpéM 1 0
HEKOMIUIAHAPHBIM BEKTOPAM.

25 [IpsMoyronbHas cucreMa KOOpAUHAT B | 0
IPOCTPaHCTBE.
Koopaunatel BekTopa. CBsi3b MEXKIY

26 KOOpAMHATaMH BEKTOPOB U 1 0
KOOPJIMHATaMU TOYEK.

27 [Ipocreitmue 3aga4n B KOOpAUHATAX. 1 0

73 VYron mexnay Bekropamu. CkaiisipHOe 1 0
IIPOU3BE/IEHUE BEKTOPOB.

29 Brruniciienue yriioB Mexy NpsIMbIMU U I 0

IJIOCKOCTAMM.




KonTtponbHas pabota 1o teme "BekTopsl

30 Y KOOPAWHATHI B MPOCTPaHCTBE". 1
[ToBTOpenue, o6o0IIEHNE 1

31 cUCTEeMaTH3aIus 3HaHu|. 3agaun 1
TUTAHUMETPHUH U METOJIBI UX PEIICHHUS
[ToBTOpeHnue, 0600IIeHNE 1

0 cucremaruzanus 3HaHuH. OCHOBHBIE !
¢burypsl, GakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas KoHTpoJbHAA paboTa 1

14 [ToBTOpEeHUE, 0000IIEHNE 1 |
CHCTEMaTH3aIlUsl 3HAHWH.

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

10 KIIACC
Kon o
IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero o01ero 0opa3oBaHusA
0 pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHSIMU: TOUKA, MPSMasi, MIOCKOCTh
- [IpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEIACTBUS M3 HHUX MPU PEHICHUH
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUSMU: MAPATUIETIBHOCTD U MEPIEHAUKYISIPHOCTD NPSIMBIX U
' IJIOCKOCTEN
~4 KnaccudpunupoBars B3aWMHOE pAaCIONIOKEHUE TPSIMBIX W ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: TBYTPAHHBIN yTOJI, TPaHu JBYTPAHHOTO yria, pedpo
7.5 JBYTPAHHOI'O yIJIa, JUHEWHBIM yroJl ABYIPAHHOTO Yria, TpajyCHas Mepa
JIBYI'PaHHOI'O yrIJia
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHMK, BBINYKIBII W HEBBITYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTbl MHOTOT'PAHHHKA, TPABWIbHBIA MHOTOTPAaHHUK
77 Pacnio3HaBath OCHOBHBIE BBl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenumes, Ky0)
Knaccudumnmponats MHOTOTPAHHUKH, BbIOMpas OCHOBaHUS JUISt
7.8 KJIacCU(UKAIMU (BBITYKJIbIE W HEBBITYKIbIE MHOTOTPAHHHWKH, MPAaBUIHHBIC
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIeTUIIe /Ibl)
7.9 OnepupoBaTh NOHATHAMU: CEKyLIas INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB
710 OOBSCHATH MPUHIUIBI MOCTPOCHHUS CEYEHUI MHOTOTPAHHUKOB, HCIONbB3YS

METO CICI0B

7.11

CtpouTth ceueHrss MHOTOIPAaHHUKOB METOJIOM CJIEJ0B, BHITIOJIHATH (BEIHOCHBIC)
IUIOCKUE YEpPTEeKHU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHIl CBEPXY,

cOOKy, CHH3Y




7.12

PemraTs 3aga4i Ha HAXOXIACHUC I'COMCTPHYCCKUX BCIIMYUH I10 o6pa3uaM NI
aAJIropyurMaM, HNpPUMCECHSSA H3BCCTHBIC AHAJIMTHYCCKUEC MCTOAbI IMPU PCHICHUU
CTAaHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCICHUC paCCTOSIHI/Iﬁ MCXKOY
ABYMsI TOYKaMH, OT TOYKH [0 HpHMOﬁ, OT TOYKH OO0 IUIOCKOCTH, MCKIAY

CKpCIIUBAOIIUMHUCA ITPAMBIMU

7.13

Pemath 3amaun Ha HAXOXJCHHE TEOMETPUUICCKUX BEIIMYUH 10 00pas3maMm WIn
aNropuT™MaM, NPHUMEHSAS HM3BECTHBIE AHATUTHYECKHE METOAbl MPU PEIICHUU
CTAaHJAPTHBIX MAaTeMAaTHMUYECKUX 3aJlad Ha BBIYUCICHHE YTJIOB MEXIY
CKPEIIMBAIOIIUMUCA TPSAMBIMH, MEXKIY MNPAMOM U IUIOCKOCTBIO, MEXIy

IJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

7.14

Borancnare 00bEMBI M IUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma,
NUpaMua) C TNpUMEHEHHEM (QOpMyJl, BBIYUCIATH COOTHOILEHUS MEXIY

miomaasamMu HOBerHOCTeﬁ, o0BEMaMHu HO,Z[O6HBIX MHOTI'OI'PaHHUKOB

7.15

OHepI/IpOBaTB IMOHATHUAMU: CHUMMCTPUSA B TMPOCTPAHCTBE, ULCHTP, OCb U

IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HUHTEPIPETHPOBATH HHPOpPMAILUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX (PUTYpaX, MPeICTABICHHYIO Ha YepTeKax

Y PUCYHKax

7.17

[TpuMmeHsTh reomeTpruyeckue (QaxKThl AJIs pELIeHUs CTEPEOMETPUUECKUX 3ajad,
IIPEANOIAraloIuX HECKOJIBKO WIaroB PELICHUSA, €CIU YCIOBHUS IPUMECHEHUA

3aJaHbl B IBHOH (opme

7.18

[IpuMenATs  mpocTeMIKMe  HNPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI IIPU PCIICHUN CTCPCOMECTPUICCKUX 3aaa4

7.19

HpI/IBOI[I/ITL IMPUMCPBI MAaTEMATHUICCKUX SaKOHOMepHOCTeﬁ B IIPUPOJC U )KU3HHU,

Pacro3HaBaTh MPOABJICHUC 3aKOHOB r€COMETPHUU B UCKYCCTBEC

7.20

IIpumeHATh TMONyYEHHBIE 3HAHWS HA NPAKTHKE: AHAJIM3UPOBATh pPEabHBIE
CUTyallUM U INPUMEHATH U3YUYEHHBIE MOHATHS B IMPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKd CHOPMYITHPOBAHHONW TPOOJIIEMBI, MOJEITUPOBATH pPEaTbHBIC
CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCTIONB30BAaHUEM TE€OMETPHUUYECKUX TMOHATHI W TeopeM, ammapara anreOpsl,
peuath NpPakTUYECKUE 3aJ]a4M, CBSI3AHHBIE C HAXO0XKICHUEM I€OMETPUYECKUX

BCJINYHNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero oo1ero 06pa3oBaHusA
0 pe3yJibTaTa
6 I'eomerpus
OnepupoBaTh TMOHATHSMHU: IHJIUHIPHYECKAs TOBEPXHOCTh, 0Opa3yromme
6.1 WIMHIPUYECKONM  MOBEPXHOCTH, IWJIMHAP, KOHUYECKas IOBEPXHOCTb,
o0pasyrolre KOHMYECKO! TTOBEPXHOCTH, KOHYC, cheprueckasi MoBEpXHOCTb
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATDH CITOCOOBI MOTYUEHUS TeJl BpallleHUs
6.4 KnaccuduimpoBars B3auMHOE pactoyiokeHue chephl U MIIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOIl CErMEHT, OCHOBAHUE CErMEHTa, BHICOTA
6.5 CerMEHTa, IIapOBOM CJI0H, OCHOBAHHE LIAPOBOIO CIIOSI, BEICOTA LIAPOBOT'O CIIOS,
11apOBOM CEKTOP
6.6 Beraucnare 00bEMBI W IUIOHIANM  TIOBEPXHOCTEH TNl  BpaIICHUS,
' TEOMETPHUECKUX Tell C MpUMEHEHHEM (PopMyT
6.7 OnepupoBaTh MOHATHIMHI: MHOTOTPAaHHUK, BOIUCAHHBIN B chepy M ONMUCAaHHBIN
' okoJto cepsl, cepa, BUcaHHAsT B MHOTOTPAHHUK WM TEJIO BPAILICHUS
63 BBIMUCIATE COOTHOIIEHUST MEXIYy IUIOMANsIMH TOBEPXHOCTEH W 00BEMaMu
' MOTOOHBIX TeJN
6.9 N3o00paxkaTs u3ydaeMble (QUTYpHl OT PYKH M C TNPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BrITIoNHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHHUS TN BPAIICHUS
W3Bnekath, WHTEPIPETHPOBAThH M  MPEOOpPa3OBBIBATH  HHPOPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBIEHHYIO Ha YepTexax
U PUCYHKaX
[TpumeHsTh TeoMeTpudeckue (GaKThl Al PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
6.12 MPEANONAraloluX HECKOJBKO IIArOB PEIICHUs, €CJIH YCIOBHUS MPUMEHEHUS
3a/laHbl B SBHOU (hopme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoinonHATe  [EWCTBUS  CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKCHUSI BEKTOpa HA YHCIO, OOBSCHITHh, KAKUMH CBOWCTBAMH OHH




o0JrazaroT

6.15

HpI/IMeHHTB IMpaBUJIO IapaJuICJICIUIIcaa Npu CJI0OKECHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBE, BCKTOP,
MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPAHWHATHI BCEKTOpPA, YIrOJ MCKIY
BCKTOpaMH, CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB, KOJUIMHCAapPHBIC u

KOMILJIAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUC BCKTOpPA HA YMUCIIO, YI'OJI MCKIY
BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHHUC, pPACKIaAbIBATL BCKTOp II0 ABYM

HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B Z[@KapTOBOfI CUCTCMEC KOOpANHAT

6.19

Pemars mnpocreiinime reoMeTpudecKHe 3ajaud Ha MPUMEHEHHE BEKTOPHO-

KOOpAWMHATHOTO METOJAa

6.20

Pemarsn 3aJadd Ha JOKa3aTCJIbCTBO MATEMATHUYCCKUX OTHOLICHHUH U
HaxXO0XXACHUE TCOMETPUUYCCKUX BCJIIMYUH 110 o6pa311aM WKW aJlropuTrMam,
IMPUMCHSS U3BCCTHBIC MCTOABI IMPU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX

3a1a4

6.21

[IpuMenATs  mpocTEMIIMEe  HNPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI IIPU PCHICHUN CTCPCOMCTPUUCCKHUX 3a/1aYd

6.22

[TpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HU,

PaCrIO3HaBaTh MPOABJICHUC 3aKOHOB r€COMETPHUU B UCKYCCTBC

6.23

[IpuMeHATh TOJMyYeHHbIE 3HAHUSA Ha MPAKTUKE: aHaJU3HPOBATh peajbHbIE
CUTyallud M NPHUMEHATHh M3yYEHHbIE NOHSTHUS B MPOIECCE NOMUCKA PEIICHUs
MaTeMaTH4ecKu C(HOPMYIHPOBAHHONW NPOOJIEMbI, MOJAETUPOBATH pPEabHbIC
CUTyallul Ha S3bIKE TE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM TI'E€OMETPUUECKHUX IMOHATHI U TeopeM, ammapara anreOpsl,
pelaTe NPAaKTUYECKHUE 3aJauM, CBA3AHHBIE C HAXOXKICHHEM I€OMETPHUYECKHX

BCJIMNYHUH




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
7 I'eomerpus

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mMpsMasi, IUIOCKOCTb, MPOCTPAHCTRO.
7.1 [TonsiTHE 00 aKCMOMATUYECKOM MOCTPOSCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U

CJIICACTBHUA U3 HUX

B3aumHoe pacnosniokeHue npsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOLINECS], TapaIJIEIbHbIE U
cKpenuBaromuecs npsmMsie. [lapamnenbHOCTh NPSIMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJbHble  MpsIMblE B INPOCTPAHCTBE, MNApAUIEIBHOCTh  TPEX  IPSMBIX,
7.2 MapajuieIbHOCTh MPSIMON M IUIOCKOCTH. YTJIbl C COHAIPaBJICHHBIMU CTOPOHAMH, YTOJ
MEXIy MpsAMBIMM B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEW: MapaliesbHbIE
IJIOCKOCTH, CBOWMCTBA NapaJUIeIbHBIX IIOCKOCTEH. lIpocrelimme mpocTpaHCTBEHHBIE

(1)I/Il"ypI>I Ha IIOCKOCTHU: TCTpAd AP, KY6, ImapajiCJaCIMrIICa, IIOCTPOCHHUC CEUYCHUI

[leprieHAUKYASIpHOCTH TPSIMOM W IUIOCKOCTH: MEPIEHIUKYJSpPHbIE TpsIMblE B
MPOCTPAHCTBE, NPSIMbIE MapaJUIeIbHbIE W TEPIECHIUKYJSAPHBIE K IJIOCKOCTH, MPU3HAK
NEPIEHIUKYIIPHOCTH MPSAMOIM U IJIOCKOCTH, T€OpeMa O MPsIMON MepreHIUKYISIpHON

IJIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJl MEXKAY NMPAMOU U IUIOCKOCTBIO, ABYTPAaHHBIN

73 YIOJl, JUHEHHBIN yroa ABYIpaHHOro yria. [lepneHaukynsp u HAKIOHHBIE: pacCTOSHUE
OT TOYKH /IO TUIOCKOCTH, PACCTOSIHHUE OT MPSMOM J0 TIOCKOCTH, MPOEKIUsS (GUTYpHI Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEN: MPU3HAK MNEPHEHIUKYJISIPHOCTH IBYX
mIockocren. Teopema 0 TpEX nepneHIuKyIspax

7.4 [loHsiTME MHOIOrpaHHMKAa, OCHOBHBIE DJJIEMEHTHl MHOTOIPAHHUKA, BBINYKIbIE U

HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrosbHas
IpU3Ma, TpaHu U OCHOBAHUS MPU3MBI, psiMasi M HAKJIOHHAs MTPU3MbI, OOKOBasl M MOJIHAs
MIOBEPXHOCTh Ipu3Mbl. llapamnenenunesn, NpsMOYTroONbHBIM IapajuleNCUNE] U €ro
cBoiicTBa. [lupaMuna: n-yrosnpHas nupamMuja, FpaHd 1 OCHOBAHKE MMPaMU/Ibl, OOKOBasl U
NIOJIHAsl IOBEPXHOCTh INUpaMMIbl, MpaBUiIbHAs M YCEUEHHAs] NHpaMuAa. DJIEMEHTBI
Opu3Mbl W NHUpaMujbl. lIpaBuibHBIE MHOTOTpaHHHMKH: IIOHSATHE IPABHIBHOIO

MHOTI'OIrpaHHHKa, IIpaBWJibHad IIpu3Ma MW IIpaBUJIbHad IIHpaMu[a, IIpaBUJIbHAA

TPEyTroJibHasl MHpaMHJIa U TPaBWIBHBIA TeTpadap, KyO. IlpeacraBienne o mpaBHIBHBIX




MHOTOTpaHHHUKaX: OKTa’ap, 10AeKadIp U ukocaszapyrue CedeHus MpuU3Mbl U TUPAMU/IBI

7.5

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DneMeHThl  CHMMETpHH B [HUpaMHIaX,  Mapajuielenunenax,  MpaBUIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Brruncienue 351eMeHTOB MHOTOTPaHHUKOB: péOpa, muaronanu, yrisl. [1momane 60xoBO#
MOBEPXHOCTH U MOJIHON NOBEPXHOCTHU NPSAMOM IPU3MBI, IUIOIIAb OCHOBAHUI, TEOpPEMA O
OOKOBOM TOBEPXHOCTH MNpsAMON mpusMbl. I[lnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABWIBHOW NUPaMUAbl, TEOpEMa O IUIOUIAAN YCECYEHHOW NUpPaMUIbL.

[TonsTe 06 06bEMe. OOBEM UPaMUbI, TPU3MBI

7.7

[MomoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIASIMH MOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEJT

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, 0OO0pa3ylolue NIUINHAPUYECKOH TMOBEPXHOCTH, OCh
UWIMHAPUYECKOM mnoBepxHOCcTU. LluiauHap: ocHOBaHHMS M OOKOBas IOBEPXHOCTD,

oOpasyromas 1 0Ch, TUIOIaAs OOKOBOW U MOJIHOW TTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronue KOHMYECKOM TMOBEPXHOCTH, OCh W BEpIIWHA
KOHUYecKol moBepxHocTH. KoHyc: OCHOBaHME M BEpIINHA, 00pa3yromas u 0Ch, MIOMAIb
OOKOBOW ¥ TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: o0O0pasylolnue H BBICOTA,

OCHOBaHHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHrp, paamyc, JUaMmeTp, IUIOIIA[b MOBEPXHOCTH cdepsl. BzanmHoe

pacnosoxeHue cepsl U III0CKOCTH, KacaTeabHasl INIOCKOCTh K cdepe, miomaab chepsl

6.4

I/I306pa>KeHHe TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa NWJIMHAPAa U KOHYCa

6.5

KomOunanuu Ten BpalieHUuss U MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBINA OKOJIO

cdepsl, cepa, BOUCAHHAS] B MHOTOI'PAaHHUK, WM TEJIO BPAILCHUS

6.6

[Tonsatue 06 oOBEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSAMOYTOIBHOTO Tapajuienenunena U ciueactBus u3 He€. OO0bEM IWIMHIpA, KOHYcCA.

O06bEM mrapa u wiomaask cheps

6.7

[lono6uble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOIIAISMHU IOBEPXHOCTEH,

00BbEMaMHU ITOTOOHBIX TEN

6.8

Ceuenunst mwinMHApa (mapauleTbHO U MEPHEHIUKYJSIPHO OCH), CEUeHHUs KOHyca

(mapanynenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILUHY ), CEUECHUS 11apa




Bektop Ha mimockocth u B mpocTpaHcTBe. ClokeHHME UM BBIYUTAHHE BEKTOPOB.

YMHOXEHHE BEKTOpa Ha 4uclo. PasnokeHue BeKTOpa IO TPEM HEKOMIUIAaHAPHBIM

6 BekTopaM. [lpaBuno mapamnenenunena. PemieHue 3amad, CBSI3aHHBIX C NMPUMEHEHHEM
IIpaBUJI IEUCTBUM C BEKTOPAMH
[IpsamoyronbpHast cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel — BEKTOpa.
6.10 [Ipocreiiie 3amaum B KOOpAMHATaXx. Yroia Mexay Bekropamu. CkanspHoe

MNPOU3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKIAY TMPSIMBIMA W IUIOCKOCTAMM.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIpU PpCIICHUU I'COMECTPHUICCKUX 3a/[a1




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHUA

Kon
NpoBepsieMor
0 TpedOBaHUsA

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrPaMMbI CPeIHero o01ero 06pa3oBaHus

Brnanenue MeronamM J0Ka3aTeNbCTB, aJTOPUTMAMM PELICHUS 3ajad; YMEHHUe
(GbopMyIHpOBaTH M ONIEPUPOBATH MOHITUSMU: OIPEeIICHIE, aKCHOMA, TeopeMa,
CIIE/ICTBHE,  CBOMCTBO,  NpPHU3HAK,  JOKA3aTEIbCTBO,  PAaBHOCHIIBHBIC
(GOpMyIMpPOBKH; TPHUMEHATh HX; yMEHHE (QOpMyJIHpOBaTh OOpaTHOE H
IPOTUBOIIOJIOKHOE YTBEPXKICHHE, NPHBOANUTH IMPHUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJI MaTeMaTHYECKOW MHIYKIMH; TPOBOIUTH JJOKAa3aTelbHbIC
paccyXIeHHs TPH PEHICHWH 3a7ad, OINEHHWBATH JIOTHUYECKYIO IPaBHILHOCTh
pacCyXIIeHU; yMEHHE OTIePUPOBATh MOHATHSIMHU: MHOXKECTBO, TIOJIMHOXECTBO,
olepalMyd  HaJg  MHOXECTBaMH; yMEHHE  HUCIOJb30BAaTh  TEOPETHKO-
MHO)KECTBEHHBII ammapaT Ui OMHMCaHMs PEajbHBIX MPOIECCOB M SBICHUN M
IpU pEeIIeHUH 3a]a4, B TOM YHCJIE U3 APYTrUX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepPHPOBATH TOHATUSAMU: Tpad, CBI3HBIA rpad, IepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaThb U OMMCHIBATh Ipadbl pa3IUYHBIMH CHOCOO0AMM;

UCTIONIB30BaTh rpadbl MpH peleHnH 3a1a4

YMeHue onepupoBaTh MOHATHIME: HATYPATLHOE YHCIIO, IIEI0e YUCIIO, CTCIICHb
C IeJbIM TI0OKa3aTesieM, KOPEHb HATypajJbHOHW CTENEHH, CTENeHb C
paluOHAJIBHBIM II0Ka3aTeCJIeM, CTCIICHb C ﬂeﬁCTBHTCHBHBIM IIOKa3aTcJIeEM,
Jorapudm Yuciia, CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YHCJA, OCTaTOK
o MOAYyJr, palMOHAJIBbHOC YHUCIIO, HUPPALNUOHAJIBHOC YHUCIIO, MHOXCCTBA
HaTypaJIbHBIX, ULECJIbIX, paluOHAaJIbHBIX, HeﬁCTBHTeHLHBIX YUCCII; YMCHHC
UCTIONB30BaTh TMPHU3HAKUA JEIMMOCTH, HAUMEHBIIUN OOMMA JenuTens u
HauMEHbIIIee O0OIee KpaTHOE, aJrOpuTM EBKIMAAa MpU pemieHUH 3a1ad;
3HAKOMCTBO C Pa3IMYHBIMH MMO3UIIHOHHBIMH CHCTEMAaMH CUHCIICHUS; YMEHUE
BBITIOJIHATh BBIUMUCIICHHWE 3HAYCHHM U TpeoO0pa3oBaHUs BBIPAKEHUH CO
CTeNeHsAMH | JorapudmMaMu, Mpeodpa3oBaHusi JAPOOHO-pAMOHATBHBIX
BBIpQXXEHHUI; YMEHHE ONEpUPOBATh TOHATHUSAMHU:  IOCIEJOBATEIHLHOCTb,
apudmeTHuecKass TPOTPECCHs], TEOMETpUUecKas Mporpeccus, OeCKOHSYHO

y'6bIBaIOH_Ia${ I'COMCTPHUUCCKAs IIPOIrpeCcCusi, YMCHUC 3a1aBaTb




IIOCJIEIOBATEIBHOCTH, B TOM YHCJIE C IIOMOIIBI0 PEKYPPEHTHBIX (OpMYII;
YMEHHE OINEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJb M apryMEeHT KOMIUIEKCHOTO 4ucia, ¢opma
3allUCH  KOMIUIEKCHBIX 4YHcCel (reoMeTpuuecKas, TPUIOHOMETpUYecKas |
anreOpanyeckas); yMeTb TPOM3BOJAUTH apU(PMETHYECKHE JEHCTBHS C
KOMILIEKCHBIMH YHCJIaMU; IPUBOIUTH IPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX
qucell; ONEpUPOBATh MOHATUSAMHU: MaTpuuma 2x2 u 3%3, oIpeneauTeb

MaTpHULIbl, FEOMETPUUECKUN CMBICT OIpeeTUTENs

YMeHue onepupoBaTh HNOHATHAMM: pPalMOHAIBHBIE, HPPALMOHAJIBHEIC,
NOKa3aTesibHble, CTENeHHble, JorapupMUUYEcKue, TPUTOHOMETPUUYECKHUE
YPAaBHEHUSI M HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIEpUPOBATh IOHSATHUAMM:
TOXKAECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHHE, HEPAaBEHCTBO,
CHUCTEMa yPABHEHUM U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHUCTEM; YMEHHME pPEIaTh YpPaBHEHUsS, HEPABEHCTBA M CHUCTEMBI C IMOMOIIBIO
pa3IuM4HBIX NPUEMOB; pelIaTh YpPAaBHEHMsS, HEPABEHCTBA U CHCTEMBI C
IapamMeTpoM; IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHUS
MaTeMaTHUeCKUX 3a7a4 U 3a/a4 U3 pa3IMyHbIX o0JIacTeil HayKu M peanbHOM

KHU3HU

YMeHue  onepupoBaTh  MOHATHAMHU:  (QYHKOUS, YETHOCTH  (YHKIIHH,
HNepUOIUYHOCTh  (YHKIMH, OrPAaHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIWHM, HAuOONbIIee ¥ HaMMEHBIIEe 3HAUYCHHUS
(GYHKIMM Ha NPOMEXKYTKE, HENpepblBHAs (QYHKLUSA, aCUMNOTOTHI Trpaduka
¢GyHKUMU, TepBas W BTOpas MNPOU3BOAHAS (YHKLUUH, TC€OMETPUYECKUN H
¢du3nyecKuil CMbICI MPOU3BOAHOM, MTEpBOOOpa3Hasi, ONPENeIEHHbIN HHTErpal;
YMEHHE HaxOAMTh AaCUMOTOTHl Tpaduka (YHKIMH; YMEHHE BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, MPOW3BEJCHHS, YACTHOTO W KOMITO3UIMH (YHKIHH,
HaXOJUTh ypaBHEHHE KacaTeNbHOW K rpa@uky (QyHKUUH; YyMEHHE HaXOIUTh
IPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIWH; YMEHUE HUCIOIB30BATh MPOU3BOIHYIO
Ul UcclieloBaHusl (PyHKIMM, HAXOIUTh HAUOOJIbIINE U HAMMEHBIINE 3HAaUEHUS
(GyHKUUH; CTPOUTH TpapUKM MHOTOWIEHOB C MCIIOJB30BaHMEM ammapara
MaTeMaTHYECKOTO aHalHu3a; NPUMEHSTH TPOWU3BOAHYIO Ui HAXOXKICHHS
HaWJyylllero pelleHuss B MNPUKIAJHBIX, B TOM YHUCIE COLMAIBHO-
HYKOHOMHYECKUX U (PU3MUECKUX 33a[a4axX; HAXOAUTh TUIOMAAN U 00bEMBI (UTY C
HOMOILBIO UHTErpaa; IIPUBO/IUTH IIPUMEPbI MaTeMaTH4eCKOro

MOJICIMPOBAHMS ¢ IOMOIIBIO MU (HepeHIInaIbHBIX YPaBHEHHUH

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIMH, oOpaTHas (YHKUHS,




KOMITO3uIMs  (QyHKIMN, JHHEHHas QyHKOUS, KBaApaTuyHas (yHKIHS,
pauvoHanbHas  (QyHKIMS, CcTenmeHHas  (YHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMM, o0OpaTHbIE TPUTrOHOMETpUYECKUEe (YHKIUHU, T[OKa3aTelbHas |
Jorapupmuyeckas GyHKIUH; YMEHHE CTPOUTh I'padMKU N3y4YEeHHBIX (QYHKLUH,
BBITOJIHATH MTpeoOpa3oBaHus rpadukoB QyHKIUH, UCTIONB30BaTh IpaduKU IS
U3y4YeHMs] MPOLECCOB M 3aBUCHUMOCTEH, NpHU pEIIeHUH 3ajad M3 JPYyrux
y4eOHBIX TPEAMETOB U 3a7ay M3 pealbHOW >KU3HU; BBIpakaTh (GopMysiaMu
3aBHCUMOCTH MEXAYy BEIWYHMHAMH; WCIIOJIB30BaTh CBOMCTBA W TpauKu
GYHKUMH A7 pelleHHus ypaBHEHHH, HEpPaBeHCTB M 33Jay C IapamMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW TUTIOCKOCTH MHOYKECTBA PEUICHUH YpaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHHe pemarh TEKCTOBBIC 33/1a4K Pa3HBIX THIIOB (B TOM YHMCIIC HA MPOIICHTHI,
JO0JIM U 4YaCTHu, Ha JBMIKCHUC, pa60Ty, CTOUMOCTDb TOBApOB M YCJIYT, HAJIOTH,
3alayd W3 O0JIACTH YMPAaBJICHHWsS JUYHBIMA W CEMEHHBIMH (DUHAHCAMM);
COCTAaBJIATH BbIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U UX CUCTCMEI 110 YCJIOBHUIO
3aJa4u, UCCIEeIOBAaTh MOyYeHHOE PEIICHHe W OIICHWBATh MPaBIONOI00HOCTh
pe3yNnbTaToOB; yMEHHE MOJEIUPOBATh pealbHbIE CUTyallud Ha S3bIKE
MAaTCMAaTUKH,; COCTABJIATH BbIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI
10 YCJIOBHUIO 3a/1a4M, MCCIEIOBATh MOCTPOCHHBIE MOJEIN C UCIOJIb30BaHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH MTOIYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh TOHATHSAMH: cpenHee apupMeTHYecKoe, MeJHaHa,
HauOoJblllee M HaMMEHbIIEe 3HA4YeHUs, Pa3Max, AUCIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa, yMEHHE U3BJIeKaTh, HHTEPIPETUPOBATH
uHbOpMalMIO, TPEACTAaBICHHYI0O B TaOiMlax, Ha AuarpaMMmax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBA DPEANBHBIX IPOLIECCOB M SBJICHUH; INPEACTABIATH
MH(POPMALIMIO C TIOMOIIBIO TAOJIHII ¥ AUArPaMM; UCCIIEAOBATh CTATUCTHYECKHE
JaHHbIE, B TOM YHCIIE€ C IPUMEHEHHEM IpaUuecKrX METOJOB U 3JIEKTPOHHBIX
CpeICTB; TpaHUUECKH HCCIEA0BaTh COBMECTHBIE HAOJIIOACHUS C TOMOUIBIO

JIMarpaMM pacCeMBAaHUS U JTUHEUHOW perpeccun

YMeHue omnepupoBaTh MOHATHSMU: CIyYalHBINH OIBIT M CIydalHOE COOBITHE,
BCPOATHOCTH cnyqaﬁHoro CO6LITI/I$I; YMCHHUC BBIUYUCIIATE BCPOATHOCTH C
UCIIOJIb30BaHUEM TpaUUYecKUX METO/OB; MPUMEHITh (POPMYJIbI CIOXKEHUS U
YMHOXEHUSI BEPOATHOCTEH, (OopMydy TMONHONH BepOATHOCTH, (GOpMyTy
Bepaymnu, xomOuHaTopHBIE (akThl W (OPMYJIBI; OLIEHUBATH BEPOSTHOCTH
peasbHBIX COOBITHIA; YMEHHUE ONEepPHUPOBATh MOHATUSAMU: ClIy4ailHas BeJUYMHA,

PacupCaCICHUC BepOHTHOCTeﬁ, MAaTCMAaTUYCCKOC OXUAAHUC, AUCIICPCUA U




CTaHJAPTHOE OTKJIOHEHUE CIIy4yallHOM BEIMYMHBI, (YHKLUUU PACHpPEIeSICHUs U
IUIOTHOCTU PaBHOMEPHOTO, MOKA3aTE€IbHOIO U HOPMAJIBHOIO paclpeieiICHul;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YUYEHHBIX DPACIPEAEICHUN A pelieHus
3aa4; 3HAKOMCTBO C TIOHATHUAMHU: 3aKOH OOJBIIMX YHUCEN, METO/bI
BbIOOPOYHBIX MCCIEAOBAHUN; YMEHHE NPUBOAUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHUCENl B MPUPOIHBIX U OOIIECTBEHHBIX SABICHUSAX; YMEHHUE
OIIEpUPOBATh MOHATUAMU: COUETAHHE, IEPECTAHOBKA, YUCIIO COUETAaHUI, YNCIIO
nepectaHoBoK; OMHOM HbIOTOHA; yMeHHEe NMPUMEHSATh KOMOMHATOPHBIE (PAKThI
U PAacCyXIEHHUs JUIsl PEIIEHUs 3a]ad; OLIEHUBAaTh BEPOSITHOCTH DPEATBHBIX
COOBITUH; COCTaBISATh BEPOSATHOCTHYKD MOJEIb U  HHTEPIPETUPOBATH

MOJTyYEHHBIH pe3yNbTaT

YMeHue onepupoBaTh NOHATHUAMU: TOYKA, NIPsMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYHMHA YIJIA, INIOCKUHA YIroJl, ABYTPAHHBIN yroJl, TPEXTPAHHBII
yTOJI, CKpeUIMBAIOUIMECS MNPsSMBIC, MMAPAJLIENbHOCTh U NEPIECHIUKYJIAPHOCTD
IOPSMBIX WM IUIOCKOCTEH, YroJl MEXKIy IpPSMBIMH, YroJl MEXAy IpsMOU H
IUIOCKOCTBIO, YTOJI MEXY IIIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 0 INIOCKOCTH,
pacCTOSIHUE MEXIY IPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHUE
UCTIONIB30BaTh MpPHU pEIIeHUH 3a7ad HW3y4eHHble (AaKThl M TEOPEMBI
IUIAaHUMETPHUM; YMEHHME OLICHHBATh pa3Mepbl O0OBEKTOB OKPYKAIOLIEr0 MHpa;
CTPOUTH MATEMAaTUYECKUE MOJEIHU C IOMOIIBI0 I'€OMETPUYECKUX IOHATUN U

BCJIIMYHMH, p€IIaTh CBA3AHHbLIC C HUMH IIPAKTUYCCKHUEC 3a1a4n
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YMeHue omnepupoBaTh TOHATHAMHU: IUIOHMAAL QUTYpel, O0BEM QUTYPHI,
MHOTOTPAaHHMK, MPABWIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTIOrpaHHMKA, KYO,
napajieNienure];, npu3Ma, nupamuia, (Gurypa W MOBEpXHOCTH BpallCHUS,
IWIMHAP, KOHYC, miap, cdepa, miomans cdepsl, MIIOLAab MOBEPXHOCTH
NUPAaMUJbl, TPU3MBI, KOHycCa, LWIMHIpa, O0BEM Kyba, MpsIMOYTrOJIbHOIO
napajuiesienuneia, MupaMuIbl, PU3MBI, IIMIIMHIpPA, KOHYyca, 1apa, pa3BépTKa
MOBEPXHOCTH, CEYEHHUS KOHyca M IWIMHApA, NapajielibHble OCH WM
OCHOBaHHUIO, CEYEHHE IIapa, IJIOCKOCTh, Kacaromasics cdepbl, HUINHAPA,
KOHyCa; yMEHHE CTpPOUTh CEUeHHEe MHOTOTpaHHUKa,  HU300paXkaTh
MHOTOTPaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIIEHUS, UX CECUYCHHS, B TOM YHCIIE
C TIOMOIIBbIO D3JEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHATH CBOMCTBA
TreOMETPUYECKUX (UTYp, CaMOCTOSATENHFHO (OPMYIHPOBATH OIPENEICHUS
u3y4yaeMbIX (Uryp, BBIIBUTATh TUIIOTE3bl O CBOWMCTBAX U MPHU3HAKaX
reoMeTpuuecKkux (Guryp, OOOCHOBBIBATH MM OIPOBEpPrath HX; YMEHHE

IPOBOANTH KiacCUUKaLUI0 (UTYp MO pPa3IMYHBIM NPU3HAKAM, BBITOJIHATH




HGO6XOI{I/IMBIG JOINOJTHUTCIIbHBIC ITIOCTPOCHUA

11

VYMeHHe onepupoBaTh MOHITUSIMH: JIBIDKEHHE B IIPOCTPAHCTBE, MapajlIeIbHbIH
NepeHOC, CHMMETpUsS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue MoAo0us, MoA0OHbIE PUTYpPhI; YMEHUE paclo3HaBaTh paBHbIE
U TNOoJ00HBIE (UTYpBl, B TOM YHCIE B TNPHUPOJE, UCKYCCTBE, APXUTEKTYPE;
HCIIOJIB30BaTh I'COMCTPHUYCCKUC OTHOLICHHA IIPpH PCHICHHWH 3aJad; HAaXOAWUTb
reOMeTPUYECKHE BEIUYMHBI (JUTMHA, YTOJI, IUIOIAab, 00BbEM) HPH pELICHUH
3aJa4 M3 JPYTUX Y4YeOHBIX MPEIMETOB M W3 pEANTbHOM KHU3HM; yMEHHUE
BBIYHMCIIATE TEOMETPUUYECKHE BEIWYMHBI (JUIMHA, YToJ, IUIOMAab, OOBEM,
IUIOIAAb MOBEPXHOCTH), UCHOJB3YsI U3yUYeHHBbIE (OPMYJIBI U METOIbI, B TOM
quciic: IJomaiab IMOBCPXHOCTU IMMHUpaMH/bl, NPHU3MbI, KOHYCa, NWJIHWHApPA,
wiomanpb chepsl; 00bEM KyOa, MPSIMOYTOIBHOTO MapasuleNenueaa, MTUPaMuIbL,
NpU3MBIL, HWIMHAPA, KOHYyca, IIapa; YMEHHE HAXOAWUTh OTHOIICHHE OOBEMOB

MoTI00HBIX (huUryp

12

YMeHHue OomnepupoBaTh IMOHITHAMHU: TPSMOYTOJIbHAS CHUCTEMa KOOpPIWHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPJAMUHATHI BEKTOpa, CyMMa BEKTOpOB,
NPOM3BEICHUE BEKTOpA HA YHCJIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE
NPOM3BE/ICHUE, BEKTOPHOE IMPOU3BEICHUE, YroJl MEXIy BEKTOpaMH, YMEHUE
HUCIIOJIB30BAaTh BeKTOpHI:Iﬁ u KOOp)II/IHaTHI)If/’I METOL JJISL peICHNA

TCOMECTPHUYCCKUX 3aaa4 U 3a1a9 APYTUX y‘le6HBIX npeaIMCTOB

13

YMenue BLI6I/IpaTB HOI[XOI[SIH_[I/II\/’I METOH JIA PCHICHUA 3adavu; IMOHUMaHHC
SHAYMMOCTU MATCMATUKKW B H3YUYCHUM [IIPUPOAHBIX U O6III€CTB€HHI>IX
npoueccoB H HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOABJICHUC 3dKOHOB
MAaTCMAaTUKHU B HCKYCCTBC, YMCHUC MNPUBOAUTL HNPUMEPLI MATCMATUYCCKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUYECKON HAYKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI

1o Panmonaneupie  umcna. OOBIKHOBEHHbIE U JECATUYHBIE JApOOU, MPOLEHTHI,
. OeCKOHEUHbIE IEPUOUUECKUE IpodH

13 Apudmernueckuil KopeHb HaTypajbHON cTemeHu. JleWcTBus ¢ apudMeTuuecKkumMu
' KOPHSIMU HaTypaJbHON CTETEHU

14 Crenens ¢ 1ienbIM nokasareneM. CTeneHb ¢ pauoOHAIBHBIM NOKa3zareneM. CBONCTBa
. CTEIIEHU

s CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHble 1 HaTypajJbHbIE JOrapudMbI

JevictButenpHble yncia. ApudMeTHIECKHE Onepaliuy C IeHCTBUTEIHLHBIMH YHCIaMHU.
1.7 [TpuGnuxEHHBIE BHIYMCIICHUS, IPaBUIIa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIYMCIICHUI

1.8 [IpeoOpazoBanme BhIpaXEHUH

1.9 Kommekchsle uncia
2 VYpaBHEHUs 1 HEPABEHCTBA

2.1 Llenbie u 1pOOHO-palIMOHATIBHBIC YPABHEHUS

2.2 UppanmonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

24 [Toxa3zaTenbHbIE U JOrapuPMUUECKHE YPAaBHECHHS

2.5 Lenblie n 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [ToxazaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecKkue HEPaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. ONpeaeauTeab MaTPUILIbI




@yHKIMU U TpadUKu

OyHkuMs, crnocoObl 3amanug QyHkuuu. ['paduk ¢ynknuu. B3aumHO 0OpaTHbIE

31 ¢bynkun. Yétueie u Heu€éTHble pyHkuuu. [lepuoanueckue hyHKIUN
Ob6nacte ompeneneHuss U MHOXXECTBO 3HaueHWH ¢yHkiuu. Hymu dyHKIum.
12 [IpoMexyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U MuHUMYMBbl (yHKUuMU. HaunOonbliee W HauMeHblllee 3HAYEHHUE
(GYHKLIMU Ha TPOMEKYTKE
33 CrenenHast (GyHKIUS C HATYPAJIBHBIM U IIENIBIM TOKa3aTeneM. E€ cBolicTBa U rpaduk.
' CgoiicTBa U rpaduK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckune GyHKIIMN, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, UX CBOMCTBA U TpaduKu
16 Toukn paspeiBa. Acumnrorsl rpadukoB  QyHkuuil. CsolicTBa  (QYyHKUHMH,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccur. @opmMyiia CI0KHBIX IPOLIEHTOB
4 Havana maremarnueckoro anajimsa
4.1 [TpousBoanas ¢hyukumu. [Ipon3BoHbBIC dJIeMEHTAPHBIX (DYHKITHI
[IpumeHeHre TMPOU3BOIHOM K UCCIeNOBaHUIO (YHKIMHA HAa MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxoxjaeHne HauOOJBIIEr0 W HAaWUMEHBIIETO 3HAYCHHUS (YHKIMH Ha
OTpe3Ke
43 [TepBooOpaznas. Muterpan
5 MHo>xecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHOrorpaHHuKu




7.4

Tena v MOBEpXHOCTH BpalCHUs

7.5

Koopannats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» MaremaTuka: aiaredpa 1 Hadajga MaTeMaTHIECKOIO aHAJIN3a, TCOMETPHS.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe ooectBo «M3narenbetBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI UISA YYUTEJIA
Camocrositenbabie padoTsl. 10, 11 kimaccer./ Muenckas M.A.
Hunaktuueckue marepuainsl. 10, 11 xknacesl/ 3uB B.I'.
Koutponbubie padoTsl. 10-11 knacesl/ Muenckas M.A.

[Toypounsie pazpadbotku. 10-11 knaccel/ Caaksa C.M., byty3os B.®.

IHIU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

resh.edu.ru

uchi.ru

sdamgia.ru

fipi.ru
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