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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydebHoro Kypca «I'eomerpusi» 0a30BOTO ypOBHS IS
obyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaabHOro
roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CPeAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanu3amnus mporpammbl o0ecrieunBacT OBIAICHUE KIFOYEBHIMU KOMIICTCHIIUSMH,
COCTABJISIFOIITUMU  OCHOBY JUISI CaMOPa3BHUTHS ¥ HEMPEPHIBHOTO 00pa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00yYarOIuXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOrO Kypca TE€OMETPUH Ha YpOBHE CpETHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METaNpEeAMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS TE€OMETPHHM B HANPABICHUU JHYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATHLHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHUS JPYTUX YUEOHBIX AUCIUILINH. Pa3Butre y o0ydaronmxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOMCXOXKJICHUH T€OMETPUIECCKHIX
abcTpakiuii, COOTHOIIEHUH PEaTbHOTO W HWACATBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTH4YeCKOM HAyKOW SBICHUW M NPOLECCOB PEATBHOTO MHPA, MECTE
TrE€OMETPUU B CUCTEME HayK U POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
TIO3HAHWH U B MIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIUIICHHs, HEOOXOAMMBIX IJis aJanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEAHETO
oOmiero o0pa3oBaHUs, TaK KaK 00eCredrMBaeT BO3MOXXHOCTb M3YUYEHHUS Kak
JTUCIMILTAH €CTeCTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbIIUIeHHE, (HOpMHUpPYyeMOe TpHU H3YYCHHH OOYYarOIIHMHUCS
NOHATUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IEMOYKH JIOTHIECKUX yTBEPKIACHUN
B XOJ€ pELICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONIB3YIOTCS IMPU PEUICHUM 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTIX AeATeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMajabHOro ObITHA, (opMa
OTPaXCHUS OKPYIKAIOIIETO MHpA, YCJIOBHE YCICIIHOTO TO3HAHHUS W aKTUBHOTO
npeoOpa3oBaHus  JEeUCTBUTENBbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENMHSET pa3Hble BUIbl Y4eOHOM UM TPYAOBOW JESATENBHOCTH,



ABJISIETCSI OAHUM W3 MPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MO3TOMY AaKTyaJlbHa
3a7adya (OpMUPOBAHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MIPAKTUUECKOHN AESITETbHOCTH IO MHOTUM HAIIPABIICHUSM.

[lens ocBoeHus mnporpamMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — oO0meoOpa3oBarebHOE U OOLIEKYJIbTYpPHOE PpPAa3BUTHE
oOydJaroruxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH — TPUOOPETCHHS U
WCTIOJIb30BAHUS CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUH,
CHEU(PUYHBIX T€OMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOI0JIKEHUST 00pa30BaHus
0 CTICITUABHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM UCTIOJIh30BAaHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IpeJHA3HAYEHA s
o0ydaromuxcsi CpeAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3om, oOyuaroiuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3AHHBIC
co cnenupuKoil TeoOMETpUM H HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIT BO3MOXHOCTh M3YUYHTh I'€OMETPHUIO Ooliee
riyOoOKo, €cli B JaJbHEWIIEeM BO3HUKHET HEOOXOAWMOCTh B T€OMETPUYECKHX
3HAaHUAX B IPOPECCUOHATBHON AESITEIbHOCTH.

JlocTkeHHEe Leau OCBOCHMSI MPOrpaMMbl OOECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX 3a1ad. [IlpuopuTeTHBIMM  3aJadyaMd  OCBOEHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMUpOBaHME TMPEICTaBICHUSI O TEOMETPUM KaK YacTh MHUPOBOM

KyJBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOKHEHIINX MAaTEeMAaTHUYECKUX MOJENSX, TO3BOJISIONIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPY>KAIOIIEro MUPA,;

o (opMHUpOBaHME YMEHHs pAclO3HABaTh Ha 4YepTeXax, MOJENSIX MU B
peaJlbHOM MHpPE MHOTOTPaHHUKH U TeJa BPalleHMS,

e OBJAJCHHE METOJAMH PEIICHMs 3a/lay Ha MOCTPOECHHUS Ha M300paKEHUsX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHMKaX U TeJlaX BPAIleHHsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJIMOPUTMAMHM  PELIEHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
pacCyXKIeHuss B XOJ€ PELICHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
IPAaKTHYECKUM COJIEP)KAHUEM;

e Da3BUTHE UHTEIJIEKTYaJIbHBIX U TBOPYECKUX  CIIOCOOHOCTEN
oOyyJaronuxcsi, MO3HABAaTEJIbHON  AKTHUBHOCTH,  MCCIIEOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS,



e (QopmupoBaHue GyHKIIMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTYyallMsIX U TMPU HM3YYCHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (HOpMynupoBaTh HX Ha A3bIKE
T€OMETPUHU U CO3aBaTh FT€OMETPUUYECKHE MOJIENH, IPUMEHSATh OCBOCHHBIN
FEOMETPUYECKUNA anmapar [Uisl PELICHHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJTYYEHHBIE PE3YJIbTaTHI.

OTAMYUTENHEHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4YeHHs 3ajJad, pellaeMblx Ha YypOBHE
MHTYUTHBHOT'O MTO3HAHHUS, U ONpeeIEHHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanourenue oTaaETCs HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpUpPOBAHUE
IpPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HArJasAHOCTh, a ONEepUpPOBaHME OO0pa3oM — B YCIOBHUSX OTBICYEHUS OT
HaIJITHOCTH, MBICJIEHHOIO U3MEHEHHUSI €r0 HCXOAHOIO COAEP/KaHN.

OcHoBHBIE copaepkaTenbHble TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMbie U TIOCKOCTU B MPOCTpaHCTBEY, « Tena BpaiieHus»,
«BeKTOpBI U KOOPNHATHI B TPOCTPAHCTBE». DOPMHUPOBAHKE JIOTUUECKUX YMEHUN
pacupenensercs HE TOJIBKO II0 COJEp)KAaTeNIbHBIM JIMHUSIM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CPEJTHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTam
OCBOGHMSI paboyedl mporpaMmbl, paclpeieNéHHbIM 10 TrojaM o0yuyeHwus,
CTPYKTypUPOBaHO TakuM o0O0Opa3oM, 4YTOOBl OBJAJCHHE T'€OMETPUYECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH MTOCJIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJI0/ICHUEM TIPHUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYarouuxcsi, paclupss u
yriyOsisist €€, 00pas3ysi IPOUYHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoauTcs 2 yaca B Heaenmo B 10 kimacce u 1 vac B
Henento B 11 kiacce, Bcero 3a jBa rojia ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne TMpsAMBIX B NPOCTPAHCTBE. IEPECEKAIOIIHECH,
napajulesibHble M CKpeuuBaroniuecs npsamble. [lapamnensHOCTs NpAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE. IMAPAJUICIIbHBIE MpPsIMbIE B  IPOCTPAHCTBE;
[AapaJUIEIBHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTD MPSIMOM U IUIOCKOCTU. YIUIBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YroJd MEXIAy HpSAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEMN: HapaijieiIbHbIC IIJIOCKOCTH, CBOMCTBa
napayyieNbHBIX  TuIockocTel. [lpocrteifmue mnpocTpaHCTBeHHBIE (UTYpBl Ha
IUIOCKOCTHU: T€Tpa’p, KyO, napaiesaenunesi; ToCTPOCHUE CEUCHUN.

[leprieHIUKYIJISIPHOCTDh OPSIMOM M TUIOCKOCTH: MEPIICHIUKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MNPSIMBIE IMAPAJUIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE. YIOJ MEXAY MNPAMON U
IUIOCKOCTBIO;  JABYIPAaHHBIM  Yroj, JIMHEWHBIM yrojl  JIBYIPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE. PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT TmpsAMOM A0  IUJIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAMKYISAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. Teopema o TpEX MEePHEHIAUKYIApaXx.

MHOrorpaHHuKu

[IoHATHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
pu3Ma; TpaHU U OCHOBAHUS MPU3MbI; IpsMas U HaKJIOHHAs MPHU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapaiutenenunen, IIPSIMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. I[lupamupa: N-yronpHas nupamuia, IpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHASI HIOBEPXHOCTh MUPAMHU/IBI; TPABUJIbHAS U
yCeUu€HHAass MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTI'OTPAaHHUKU. MOHATUE MPABUIBHOIO MHOIOIPAHHMKA; MPaBUJIbHASA IPU3MA U
IIpaBWIbHAsL IHUPAMUJA; [pPaBWIbHAs TPEYrojbHAasA NUPaMUIA W IPABUIIBHBIN
TteTpadnp, KyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p,
noneka’ip U ukocasap. CeueHust IpuU3Mbl U MUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. CHUMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUPAMHAAX, NapajuieenuIenax,
IIPABUJIbHBIX MHOTOI'PaHHUKAX.



Brluncnenne S1€MEHTOB MHOTOIPAaHHUKOB. péEOpa, AuaroHaliu, YIJIbL.
[Inomanes OOKOBOW IOBEPXHOCTH U IOJHOW MOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONAJh OCHOBAaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMON TPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH TMPaBUIBHOW MUPaMUIIb,
TeopemMa O Iulomaau yceuéHHoW mnupamuabl. [loHsitue 06 o00béEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

TeJia BpaleHus

Hunuuapuyeckas MTOBEPXHOCTb, oOpazyronue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [{unuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas M OCh;, IUIOMaAh OOKOBOM M TIOJHOMU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yroliue KOHUYECKOM MOBEPXHOCTH, OCb U
BEpIIMHA KOHUYECKOH noBepxHocTU. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOWAJAb OOKOBOW W TIOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC!
oOpa3yroliye U BhICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEPBHI.
B3aumMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
oAb CEephl.

N3o0pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka IIMHIpa U KOHYCA.

KoMmOuHanuu Ten BpamieHMss ¢ = MHOTOIPAHHUKOB. MHOTrOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl, cdepa, BOUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpalIeHUs.

[TonsiTue 06 06BEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 00 00BEME
IPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM UMIUHAPA,
KoHyca. O0BEM 1mapa u 1iIomaab cepol.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOHIAIIMU
NOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEJI.

Ceuenust mwmHApa (MapaJUIeIbHO W TEPICHIUKYJSIPHO OCH), CCYCHUS
KoHyca (mapajuiebHOE OCHOBAaHHMIO M TPOXOJAIICEe uepe3 BEPIIMHY), CEYCHHUS
nrapa.

BekTopbl 4 KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. ClOKEHNE U BEIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3agay, CBS3AaHHBIX  C
OpUMEHEHUEM TMpaBWil JAeUCTBUN ¢ BekTopaMu. llpsimoyronpHas cucrema



KoopauHaT B ImpocTtpaHcTBe. Koopamnuatel BekTopa. lIpocreitmme 3agaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalspHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruncienne yrioB Mexay NpsAMBIMU U INIOCKOCTSAMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJI ITPU PEIIEHNN F€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS TMPOTPaMMBI  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTanme:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUH,
OpOLEAYp TpakJaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI W IIP.), YMEHHEM
B3aUMOJICICTBOBATh C COLHUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSMHA 1 HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIIUTAHUE!

c(hOpMHUPOBAHHOCTHIO POCCUHCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MAaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOM MAaTEMaTUYECKON IIKOJIbI,
K MCHOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapona,;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMs, DATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U €SI TETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYas ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ady, peneHnH, paccyXacHuM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIMTAHME!

c(hOPMHUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHUSI B
MHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 37I0pPOBBIO (3I0pOBOC MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/ABIXA, perynspHas busngeckas aKTUBHOCTB); busmgecKoro
COBEPILICHCTBOBAHNS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTEIILHOM
NEATENBbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTHU TPYAOJIO0US; MHTEPECOM K
pa3auuHbiM  chepam  Mpo(ecCHOHAIBHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW MU €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccun U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa3OBaHUIO W
caM0o0Opa30BaHMI0 Ha NPOTSIKEHUU BCEHW JKU3HU, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIpPaBJICHHOCTH.

JKOJI0rHYeCKoe BOCTIMTAHHE!

c(OpPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIIMSHUS
COLIMAJIBHO-?PKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE NMPHUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa H3KOJIOIMYECKUX MpoO0ieMm;
OpHEHTAlMell Ha MPUMEHEHUE MAaTeMaTUYECKMX 3HAHUW ISl PEIIeHUs 3a/Jad B
0o0JacCTH  OKpyXaroled cpeapl, IJIAaHUPOBAHHMS TOCTYNKOB U OLEHKH HX
BO3MOXKHBIX ITOCIICACTBUU Il OKPYKAIOLIEH CPEebl.

LleHHOCTH HAYYHOT'O IIO3HAHMS

c(OpPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM Haykh Kak cdepbl UYeJOBEHYECKOW MAEsTENbHOCTH, 3TanoB €€
pPa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS IMBUJIU3ALMH; OBJIAJEHUEM SI3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKON KyJIbTYypOll KaK CpeICTBOM IO3HaHUS MUPA,
TOTOBHOCTBIO OCYILECTBIISATh IMPOEKTHYKD M HCCIEIOBATENbCKYIO AESTEIBHOCTD
WHJVMBUAYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeMeTHBIC PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHAEM YHUBEPCATHHBIMH
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
Oelcmeusamu, YHUBEPCAaNbHbLMU Pe2yIAMUBHbIMU OeUCMBUIMU.

1)  Vuueepcanvnvie  noznasamenvuvle  Oelicmeus, — 0bOecneuusarom
Gopmuposanue 60A3068bIX KOCHUMUBHLIX npoyeccos obyualowuxcs (oceoenue
Memooo8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUx,
UCCe008amMeNbCKUX Onepayull, ymeHuil pabomams ¢ uHgopmayuetl).

Ba3oBble Jioruueckue AeiicTBUA.

e BBIABIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXIY TMOHATHIMH, (HOPMYIHUPOBATH
OTIpeNie/ICHUs] ~ MOHSATUW; YCTaHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KJaccupuKaIluyd, OCHOBAaHUS i1 OOOOINEHUS W CpPaBHEHHS, KPUTEPUU
IPOBOJMMOTO aHAIH3a,;

e BOCIpPUHUMATH, (opmMymupoBaTh W  MNPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBLHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC W OOIIHE,
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3U U
npoTtuBopeursi B (aKkTaX, JJAHHBIX, HAONIOACHHUSAX W YTBEPKICHUSIX;



npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JICJaTh BBIBOABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, ICAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH,

e TIPOBOJHUTH CaMOCTOSITEJILHO J0Ka3aTeIbCTBA MaTeMaTHYECKHUX
yTBEPXKACHUN (IIPSMBIC U OT MPOTHUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOBI,

e BBIOMpaTh CMOCOO pemicHUs y4ueOHOH 3amaun (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HawbOoNee TMOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBble ucciienoBaTeJbCKHUe 1eiCTBUS

e HCIIOJIH30BaTh BOIPOCHI KaK MCCJICIOBATEILCKHI MHCTPYMCHT ITO3HAHMS,
(GbopMyIMpOBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOpEUYHE, Mpolaemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TMO3UITUIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITEIILHO CILUTAaHUPOBAHHBIN 9KCIICPUMEHT,
UCCJICIOBAHHE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BbeKTa, SIBJICHHS, TIPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BeKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHNS M BBHIBOJBI MO pe3yjIbTaTaM
MPOBEAEHHOTO HAONIOACHHUS, HMCCIIECIOBaHUsSA, OIICHHBATh JIOCTOBEPHOCTH
TIOJTYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PA3BHTHE IIPOIECCA, a TAKXKE BBIIBUTaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIMH, JAHHBIX, HCOOXOIUMBIX I OTBETa
Ha BOTIPOC U JIUIS PEIICHHS 3aa4H;

e BHIOMpaTh HWHGOPMAIMIO W3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3INYHBIX BUIOB U (OPM IIPEACTABICHHS,

e CTPYKTYpHUpOBaTh MH(GOPMAIIUIO, IIPEJICTABIATh €€ B pa3In4YHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUIECKH;

e OIICHUBATH HaJEKHOCTD uH(bOopMaIuu 10 CaMOCTOSITCIILHO
c(OpMYJIMPOBAHHBIM KPUTECPHSIM.

2)  Vuueepcanvmvie KOMMYHUKamMUGHbBlE  OCUcCMSUs, 0becneuusarom

CcHOPMUPOBAHHOCb COYUATILHBIX HABLIKOS 0OVHAIOUWUXCAL.

Oo0menue:



BOCIIpUHUMAThL W (DOPMyIUpOBaTh CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMHU | TIEJISIMH OOIICHWMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO
XOJly PEIIeHUS 3a/1a4d, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0/ 00CY>KJIEHHUsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOU TEMBI,
npoOJieMbl, peraeMoi 3aJjauu, BbICKa3bIBaTh UJI€H, HAIIEJICHHBIE HA TTOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKJCHHUSI C CYXICHUSIMU JIPYTHX
YYaCTHUKOB JHAJIora, OOHAPY>KMBATh Pa3IMuMe U CXOJICTBO IO3WIIHM; B
KOppEeKTHOM popMme hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh  PE3yJAbTaThl  PEIICHHS  3aJayd,  SKCIEPUMEHTA,
WCCIICIOBAaHMS,  TPOEKTa;  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3a]1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYIIecTBA  KOMaHIHOM U
WHIUBUyaTbHON pabOThI PH PEIICHUH YUYEeOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM JIE€ATENIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeaeNsaTh BUABI pa0dOT, JOTOBAPUBATHLCS, 00CYKIAATh MPOIECC
U pe3yJbTatT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CyXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIC IITYPMB» W WHBIC); BBIMOJIHATH CBOIO 4YacTh pabOThI H
KOOPJIMHUPOBATh CBOW JIEUCTBHUSI C JPYTUMHU YJI€HAMHA KOMAaH/IHI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOHIMN MPOAYKT MO KPUTEPHSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JTUUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIECHU 3a/1a41, BEIOUPATh CIIOCO0 peIIeHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEHICHUN ¢ YUYETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKM, CAMOKOHTPOJISI —Ipolecca U
pe3yybTaTa pelieHuss MaTeMaTHYeCKO 3a1auu;

MPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MPHU PEIICHUU
3aJlaul, BHOCUTH KOPPEKTUBBI B JECATEILHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTECH;



e OLICHUBAaTb COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
MPUYXHBI JIOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTATOB ACATEIbHOCTH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUIMU: TOUKA, MPAMas, IIIOCKOCTb.

[IprMEHSITh aKCMOMBI CTEPEOMETPUU W CICACTBUS M3 HUX INPU PEUICHUHN
FeOMETPUYECKHUX 3a]1a4.

OnepupoBaTh MOHATUSAMU: NAPAIIEIbHOCTh U NEPIEHIUKYISPHOCTD MPAMBIX
U IUIOCKOCTEM.

KiaccudpunupoBats B3aMMHOE PACTOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSIMH. JIBYTPAHHBIM yroJl, TPaHW JBYTPAHHOTO YIJIa,
pebpo ABYTrpaHHOTrO Yria, JMHEWHBIM yroa ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOIO yTJIA.

OnepupoBaTh MNOHATUSAMU. MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIC BHIBI MHOTIOIPDAaHHUKOB (MMHpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIN MapauieNienurie]], Ky0).

Kiaccudumupopathb MHOTOTPAHHUKH, BEIOMpas OCHOBaHUS JUIS
KkaaccuuKauy  (BBIMYKJIbIE W HEBBIIYKIbIE MHOIOTPAHHUKH, IIPaBUIbHBIC
MHOTOTPAaHHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TapalICIICTUIICIbI).

OnepupoBaTh NOHATHUIMHU: CEKYIIAS IIOCKOCTh, CECUCHUE MHOTOTPAaHHHUKOB.

OOBSACHITH TPUHIIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YsI METO/ CJIEIOB.

CTtpouTh Cce€UYE€HHS MHOTOTPAHHUKOB METOJOM  CJI€JIOB,  BBINOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BHUJ
CBEpXy, cOOKY, CHU3Y.

Pemrats 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3liaM Uiu
aNroOpuTMaM, IPUMEHSSI H3BECTHBIC AQHAJUTHYECKHE METOABbl IIPU PEIICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJ]1a4 HA BBIYMCIICHUE PACCTOSSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPsIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3liaM Uiu
aJropuT™MaM, MPUMEHSSI HM3BECTHHIC AHAUIMTHUYECKHUE METOAbl MpPU PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKHX 3aJa4 Ha BBIYMCICHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCS TMPSIMBIMH, MEXKAY TPSAMOM H IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbraucniare 00bEMBI M TUIOMAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nupamMmuia) ¢ T[pUMEHEHHWeM (OpMYJ, BBIYHCISTH COOTHOIICHHS MEXIY
IUIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUAMHU. CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekats, mnpeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[IpumensiTb reomeTpuyeckue (axkTbl UIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoJaraouMxX HECKOIbKO 1IaroB PEIICHHUs], €CU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpuMeHATh mpocCTeMIMe MPOrPaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTh NpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHbIE 3HAHWA HA TMPAKTHKE. aHAJIU3UPOBATh PEaAIbHbIC
CUTyallUM W NPUMEHATh HU3YYEHHBIE IOHATUS B IMPOLECCE IOHCKA PEIIEHUs
MaTeMaTuyecku Cc(GOpMYJIUPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallud Ha s3bIKE TIEOMETPUH, HCCIEAOBATh IIOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpPEM, anmnapara anreOpsl; peraTh
IPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKJIEHUEM T'€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LUIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolue
MWIMHIPUYECKON  MOBEPXHOCTH;  IIWIIMHJADP;  KOHUYECKas  IMMOBEPXHOCTH,
oOpa3yrolre KOHUIeCKOH MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

PacnosnaBats Tena BpamieHus (HIWIHHID, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYCHUS TEJ BPAIICHHUS.

KrnaccudumnmpoBaTs B3aMMHOE pacroioskeHre chephl U MITOCKOCTH.

OnepupoBath MOHATHUSAMH. IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BBHICOTA
CeTMEHTA; IIAPOBOW CJIOH, OCHOBAaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS,
11apOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOL[AAM  NOBEPXHOCTEH TEn  BpalIeHHUS,
TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyI.

OnepupoBaTh TOHATHSIMH. MHOTOTPAaHHUK, BIHUCAaHHBIK B cdepy u
OMHCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlleHusI.

BbIuMchsTh COOTHOLIEHUS MEX]y IUIOIAJIMU MOBEPXHOCTEH M 00BEMaMU
MOI00HBIX TEIL.



N3obpaxkath u3zyuaemble (QUTYpbl OT PYKU M C NPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

Beinonusats (BBIHOCHBIE) IUNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: B CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TeJI BpaIllCHHUS.

N3BnekaTh, HHTEPOPETHUPOBATH U MPEOOpPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTrypax, MpeJCTAaBICHHYIO Ha 4YepTexax U
PUCYHKAX.

OnepupoBath NOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATh NEUCTBUSL  CIOXKEHHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHM 00J1aAaloT.

[IprMeHATh MpaBWIIO MapajuiesIeNUunea.

OnepupoBaTh MOHIATUSAMU. JEKAPTOBBI KOOPJIUHATHI B MIPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuts cymMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, pPaCKIaJablBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe reoMmeTpuueckue (HaKThl JJIs1 PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralOIINX HECKOIBKO [IAaroB PEUICHHUS, €CJIN YCIOBUS TPUMEHEHHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocrteiiime reoMeTpudyecKue 3aJauyd Ha IPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemarr, 3amaum Ha J0Ka3aTEIbLCTBO MAaTEMATHMYECKHUX OTHONICHHUM U
HAXO0XJICHUE T€OMETPUYECKUX BEIUYMH M0 00pa3liaM WUiIu alropuTMam, NpUMEHss
M3BECTHBIE METObI ITPH PEIIEHUH CTAHJAPTHBIX MATEMATUUECKHUX 3a]ay.

[IpumeHsaT,  OpoCTEHlIME TMPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [PU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoUTE NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHAT, MONyYEHHBIE 3HAHWSA HA NPAKTHUKE. aHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YUYCHHBIC TIOHSTHUS B TMIPOIECCE IOUCKA PEIICHUA
MaTreMaTH4ecku CchOpMYJIMPOBAHHOW TMpoOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha A3bIKE TE€OMETPUHU, HCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
WCITOJIb30BaHUEM I'eOMETPHUUYSCKUX MOHATUI U TEOpeM, allliapara ajareOpsl; pemarh
MPAKTUYECKHUE 3a]1a4, CBA3AHHBIE C HAX0KJACHUEM T€OMETPUUECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB H TeM (undpoBbIe)
Konrpoasnbie | IlpakTtudyeckue
n/m NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [JOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1c209e3
7
[IpsimMbIe U TIIOCKOCTH B MPOCTPAHCTBE bubmorera [JOK
2 P poctp N 12 1 https://m.edsoo.ru/1c209e3
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN 7
[TeprieHIUKYISIPHOCTD MPSMBIX H bubmotexa [JOK
3 P vy P P 12 https://m.edsoo.ru/1c209e3
TUTOCKOCTEH 7
bu6mmoreka [IOK
4 VYTIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e3
7
bu6mmoreka [JOK
3) MHororpanHuku 11 1 https://m.edsoo.ru/1c209e3
7
bu6mmoreka [{OK
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
bu6mmoreka [{OK
7 IToBTOpEHME: CEUECHHUS, PACCTOSTHUSA U YTIIbI 4 1 https://m.edsoo.ru/1c209e3

7
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM (umdposbie)
Ne i/m Kontpoabusl | IlpakTHueckue
NMpOrpaMMblI Bcero o0pa3oBaTejIbHbIE
e padoThbI padoThbI
pecypchl
bub6nuoreka [JOK
Tena Bpamenus 12 https://m.edsoo.ru/1c209e3
YA
bu6nuoreka [IOK
OO0BEMBI TEN ) 1 https://m.edsoo.ru/1c209e3
7
but6mmoreka [JOK
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e3
1A
but6mmoreka [JOK
I1 , 0000 ,
OBTOPCHHUE, 000 meHIiIe 7 1 https://m.edsoo.ru/1c209e3
cUCTEeMaTH3allus 3HAHHU .
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/m Bceero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThbI
pecypchbl
OcHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TIPsiMasi, MI0CKOCTh,
npocTtpaHcTBo. [IpaBuna
1 1/1506 I;)KGHI/ISI Ha pI/IC HKaXx: 1 bubmorexa HOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHUs TIOCKOCTEH,
napajyIeIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTna: nepecekaromuecs
2 [UIOCKOCTH, IIEpECEKArOIIMecs npsamMas 1 buGnnorexa LIOK
» 1P p https://m.edsoo.ru/2d8a9c99
¥ TIOCKOCTh
[TonsATna: nepecekaromuecs
3 TUTOCKOCTH, TIEPECEKAIOIIHECS MpsMast 1 bubmmorexa [JOK
» TP p https://m.edsoo.ru/db685e73
¥ TIOCKOCTh
3HAKOMCTBO C MHOTOI'PaHHUKAMH,

4 M300pakeHNe MHOTOTPaHHUKOB Ha 1 Bbu6muoreka [IOK
PUCYHKAaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexKax
HavanbHbie cBeieHust 0 KyOe u

5 MUpaMHUE, UX Pa3BEPTKUA U MOJEIU 1 bubnnorexa [JOK

P » X Passep ' https://m.edsoo.ru/b30dff38
CeueHHs MHOTOIPaHHUKOB
6 HavanbHbie cBeneHust 0 KyOe u 1 bubnmoreka [JOK
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nUpamMuze, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

TToustre 00 akCMOMATHYIECKOM

7 [IOCTPOECHHUH CTEPEOMETPHUN . AaKCUOMBI buGnuorexa [JOK
p p PHH. https://m.edsoo.ru/0cc5cafe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
TTonsarue 00 akCHOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUN . AKCHUOMBI bubnnorexa LIOK
p p PHH. https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CICACTBUS U3 HUX
TTousiTre 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN . AaKCHUOMBI bubmorexa TIOK
p p PHH. https://m.edso00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
TTousiTre 00 aKCHOMATHYECKOM
10 [IOCTPOEHUH CTEPEOMETPUN . AKCUOMBI bubmmorexa TIOK
P p pHit: https://m.edso00.ru/258fc245
CTEPEOMETPHUH U CIEACTBHS U3 HIX
B3aumHoe pacnonoxeHue npsMbix B
11 IIPOCTPAHCTBE: IepeceKarouecs, bubnuorexa LIOK
MAPAJUIEIIBHBIE U CKPEIINBAOLINECS https://m.edso0.ru/1a2520f6
pSIMBIE
[TapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:
12 rapasuiejibHbIe IPIMEBIE B bubmmorexa TIOK
P P .. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUICIBHOCT TPEX
TIPSIMBIX
[MapannenbHOCTh MPSMBIX U
13 IUIOCKOCTEN B IPOCTPAHCTBE: bubnuoreka LIOK
[TapamiensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIIBl ¢ COHANpaBIEHHBIMU bubmuoreka [JOK
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CTOpOHAMU
15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsiMbIMU B bu6muoreka [JOK
[IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapaniaenbHOCTh MIOCKOCTEH: bubnuorexa [JOK
IapajuiesIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napasuieIbHbIX MIIOCKOCTEN Bubnmorexa LIOK
P https://m.edso0.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
19 (uUrypsl Ha TIOCKOCTH: TETPAd Bubnnorexa LOK
P + TETPadp, https://m.eds00.ru/4a28dc02
KyO, mapasienenumnes
N but6mmoreka [JOK
20 Hoctpoerme ceternii https://m.eds00.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOCHIE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHast padbota no teme
99 "[IpsiMble 1 TJIIOCKOCTH B bubmmoreka [JOK
npocTtpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
OPSIMBIX U TJIOCKOCTEH"
[TepnieHAMKYIAPHOCTD MPAMOUN U
23 HH(F))CKOCI’{H/I'}IIIG IzIeH WK IJ)ISI HBIC bubmmorexa LOK
- TEPHCHIHKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble napajienbHble U bu6nuorexa LIOK
NEPIEHANKYJISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napaienbHble U bu6nuoreka IIOK

MNEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepneHaANKyISIPHOCTH

bubnunoreka [JOK

26
MPSIMON U TIOCKOCTH https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHIuKyIsIpHOCTH bubmorexa ITOK
27 DSMOR 1 IHOCKOCTH https://m.eds00.ru/79165d1
P )
28 Teopema o npsimoi bubnuoreka LIOK
MEPICHIUKYJISIPHOUN TIOCKOCTH https://m.edso00.ru/635¢5087
29 Teopema o npsamoi bubnuorexa IIOK
MEPIECHIUKYJISIPHOUN TIIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsMon bubmmorexa TIOK
30 . https://m.eds00.ru/7d18834
MIEPIICHUKYJIIPHOU TIIOCKOCTH b
[leprieHauKyIIp U HAKIOHHBIE!
b K
31 paccTosiHue OT TOYKHU JI0 MIIOCKOCTH, héfjﬁr?fjéi?r(a 133c477d3
PacCcTOSHHUE OT NPAMOI 10 IIOCKOCTH T '
[MeprieHIUKYISIp ¥ HAKJIOHHBIC:
bu6 OK
32 paccTosiHue OT TOYKHU JI0 TUTOCKOCTH, htI'/[I SH/I;I;T:;;?M I66fefadd
. https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM 710 TIIOCKOCTH
[TeprieHIUKYIISIp ¥ HAKJIOHHBIC:
b K
33 paccTOsIHUE OT TOYKH JIO TIIOCKOCTH, hggﬁ;ﬁ;ﬁ)?ﬁ 1a5b7b8e3
PacCTOSIHUE OT MPAMOM [0 IJIOCKOCTU T '
[TepnieHIUKYISIp ¥ HAKJIOHHBIC:
b K
34 paccTOsIHUE OT TOYKH JIO TIOCKOCTH, hﬁiﬁ;ﬁ:&i?ﬁ Idbee22be
PacCTOSIHUE OT MPAMOM [0 IJIOCKOCTU T '
VYTIbl B IPOCTPAHCTBE: YTOJ MEKITY bubmorexa IOK
35 DAMOR 1 ITOCKOCTLIO https://m.edsoo.ru/6b61b2b
P 4
36 JIByrpaHHbIN yroJ, TMHEHHBIN yro bubnmoreka [JOK
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JBYTPaHHOIO yria

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJi, TUHEHHBIN Yroil

bubnuoreka [JOK

37
JBYT'PaHHOI'O yIJIa https://m.edsoo.ru/c7c777ed
IleprieHIUKYIIPHOCTD INIOCKOCTEH
38 Iy I/Il)e.HalcZl neyneg UKVIIIPHOCTH ABYX Eubmrorexa ITOK
p vp FHIY D By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[lepneHIUKyISIPHOCTD MIOCKOCTEH:
39 PU3HAK NEPIEHINKYIIPHOCTHA ABYX Enbmrorexa ITOK
p vp FHKY D ABY https://m.edsoo.ru/ed9e2a8e
IUTIOCKOCTEMN
[TepneHUKYISIPHOCTD MJIOCKOCTEH:
40 [IPU3HAK EPHEHIUKYIIPHOCTHA ABYX bubnnorexa LIOK
p vp FHEY P ABY https://m.edsoo.ru/ba75dc57
ILUIOCKOCTEN
41 Teopema o0 TpEX NEPHIEHIUKYIIIPAX Enbmrorexa ITOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPHEHAUKYIIIPAX bubmmorexa TIOK
p p PHCHIIIY AP https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX mEpHEHAUKYIAPAX bubnnorexa LIOK
p p PHCHIHKY AP https://m.edsoo.ru/9f246736
KonTponsHas pabora no temam
44 "[lepneHAUKYISPHOCTD MPSAMBIX U bubnuoreka LIOK
TJI0CKOCTEH" U "YTIIBI MEXKITY https://m.edsoo.ru/5b971ef3
MPSAMBIMH M TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOT'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKIIbIE bubmmorexa IIOK
y y . https://m.edsoo0.ru/2d24e873
MHOTOT'PaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
46 [Ipu3ma: N-yronapHasi npu3mMa; TpaHu u bubnuoreka [JOK
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OCHOBAHWJI IIPU3MBI, IpsIMasa U
HaKJIOHHAas IIPU3MBbI, OokxoBas u
IMoJIHasA IMMOBCPXHOCTD ITPHU3MbI

https://m.edsoo.ru/b4ad63ad

[Tapamienenunen, TpsMOYTrOJbHBIN

bubnuoreka [JOK

47 MapaJyieenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yroyibHast NUpaMK/A,
TPaHU U OCHOBAHUE MTUPAMUJIBI;
48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTH bubmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
UpaMU/Ibl; PABWIbHAS U yCeUEHHAs
nupamMua
[IpaBusIbHBIE MHOTOTPAHHUKHU:
MOHSITUE TTPABUIHLHOTO

49 MHOTOTpaHHMKA,; MpaBUIbHAS IpU3Ma bu6mmoreka [JOK
Y TIpaBWIbHAs MUPAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpPEyroJibHas MUpaMuIa U
MPaBUIBHBIA TETPadap; KyO
[IpencraBnenue o mpaBUIbHBIX

50 MHOTOT'PaHHHUKAX: OKTadIp, bubmmorexa IIOK

https://m.edsoo.ru/a0fdd5bf
JOJICKAdIp U UKOCAIP.
CumMeTpHsi B MPOCTPAHCTBE:!
CUMMETpPHSI OTHOCUTEIILHO TOUYKH,

51 MPSMOM, TIIOCKOCTH. DJIEMEHTBI bu6mmoreka [IOK
CUMMETPHUU B TUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napasuieNienune1ax, MpaBUIbHbBIX
MHOTOTPaHHHKaX
Brrurcnenue 31¢MeHTOB

52 MHOTOI'PAaHHHUKOB. p&Opa, TuaroHasu, bubnmorexa LIOK

yTIIbI

https://m.edsoo.ru/6cdbecef
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[Tnomaaps 60KOBOM MOBEPXHOCTH U
MOJTHOM OBEPXHOCTH MPSMOM

bubnunoreka LIOK

53 MIPU3MBI, TUIOIIAIb OCHOBAHHH, https://m.eds00.ru/37d8415
TeopeMa 0 OOKOBOH MOBEPXHOCTH l
IIPSIMOM IPU3MBI
[1nomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABHILHOM
54 UpaMU/Ibl, TEOpEeMa O TUTOMIATN bubmorexa [TOK
p vﬂ ) TEOP Hl A . https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
UPAMHUJIBI
55 Kontponbnas pabota no teme bubnuotexa [JOK
"MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
. bubnuorexa [JOK
>0 Honsrue 06 0breme https://m.edsoo.ru/7ad0020b
but6mmoreka [JOK
57 O06BEM TUpaMuIbI https://m.eds00.ru/235171b
3
N but6mmoreka [JOK
>8 OGbEM nipasi b https://m.edsoo.ru/f47dfefd
N bubnunoreka [JOK
59 OOBEM MHpaMu el https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu el https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O06BEM npu3MbI https://m.eds00.ru/7985360
8
62 OO0BEM ITPU3MBI bubmorera ITOK

https://m.edsoo.ru/1e053890
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but6mmoreka [IOK

63 OOBEM npu3MbI ! https://m.eds00.ru/482d3f51
64 Kontponbnas pabota no teme 1 bubnuorexa [JOK
"O0BbEMBI MHOTOIPAaHHHKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 0600MIIEHNE
65 cUcTeMaTu3alus 3HaHUM. 1 bubmuoreka [JOK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpPaHHHKE
[ToBTOpeHue, 0600MIIEHNE
cHUCTeMaTU3alis 3HaHuH.
66 Brruncnenue paccTosHU: MeXIy 1 bubnuorexa [JOK
JBYMsI TOUKaMH, OT TOYKH J10 IIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKHU JI0 TTIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
but6mmoreka [JOK
67 Hrorosaz konTponbHas pabota L https://m.eds00.ru/b9146hc0
[ToBTOpeHnue, 0606mEeHNE
cUCTEMAaTHU3alus 3HAHUM.
Brruncnienue yrioB: Mex
68 CerIHI/IBaIOHIZIMI/ICﬂ HpSIMIiMI/I, 1 bubmorexa LIOK
. https://m.eds00.ru/56765e8b
MEXIy MPSMOMN U TUIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTIIOB MEXIY
MJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrtpoabubie | IpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI e padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; MIOIIAAb IIOBEPXHOCTH 1 bubmorexa TIOK
AUAMETP, TDTOTHA P https://m.edso0.ru/0341bc2b
cdepbl
B3anmHoe pacnionoxxenue chepsl 1

) but6mmoreka [JOK
2 IUIOCKOCTH, KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomanas cepol

3 N3o6paxenue chepsl, mapa Ha 1 bubnuotexa [JOK
iockocTy. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas IOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHUECKON 1 bubnuorexa [JOK
MOBEPXHOCTH, OCh IWJIMHAPUYECKOMN https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU
Hunusazap: ocHOBaHUS ¥ OOKOBast

5 MOBEPXHOCTh, 00pa3yromias u och, 1 bubnuorexa [JOK
[UIOIAab OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0paxenue munnHapa Ha
miockoctH. Pa3BépTka nunuHapa.

6 Ceuenus muauHapa (IIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.eds00.ru/016e25eb
napauieTbHON UITN
MEPICHIUKYIIIPHON OCH IIHIHH/IPA)
7 KoHunueckasi TOBEpXHOCTb, 1 but6mmoreka [JOK
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00pa3yromne KOHHIeCKOU
MMOBEPXHOCTH, OCh M BEPIINHA
KOHHYECKOW TTOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHMe 1 BepIlInHa, bubnuoreka LIOK
8 oOpa3syromas ¥ 0Ch; IO b https://m.edso00.ru/897dd3b
OOKOBOH U TOJIHOW MTOBEPXHOCTH 2
VYceu€HHblil KOHYC: 00pa3yroIme u
9 BBICOTA, OCHOB&IZI/ISI " gOKzB;II bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o6pakenne koHyca Ha
mockocTh. Pa3BépTka KoHyca.
Ceuenus koHyca (MJIOCKOCTHIO, bubmmoreka LIOK
10 9
MapajyIeIbHON OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
TUTOCKOCTBIO, MIPOXOJISIIEH uepes
BEPIIHHY)
KomOunanwms Ten BpamieHus u bubnmoreka [JOK
11
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHukK, OIMCaHHBIN OKOJIO
cdepsr; chepa, BrEcaHHAas B bubmmorexa [TOK
12 PEI, 60CPa, https://m.eds00.ru/0b13615
MHOTOTPAaHHHK HJIH B TEJIO 3
BpaIeHus -
13 [Tonsitue 06 06BEMe. OCHOBHBIE bubmorexa [JOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7
bubnuoreka [IOK
14 O0BEM IUIHHIPA, KOHYCa https://m.eds00.ru/5513d87
b
" bu6mmoreka [JOK
15 OO0BéM 1mapa u WIomaah chepol 4

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2

[TogoOHbIE TENNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTy TUIOIIAISIMHU

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
17 KonTponbnas pabora no temam Bbu6mmoreka [IOK
"Tena Bpamenus" u "O0bemMbI TSI https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTu U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoskeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa LOK
P https://m.edsoo.ru/23f4f089
20 YMHOkKEHHE BEKTOPA Ha YUCIIO bubmmorexa HOK
P https://m.edsoo.ru/dee379eb
Pasznosxxenne BekTopa 1o Tpém
21 HEKOMILTAaHAPHBIM BEKTOPAM bubmorexa HOK
P pam: https://m.edsoo.ru/a28fd74e
[TpaBuio mapasnienenunena
Pemenne 3amay, cBI3aHHBIX C
22 NpPUMEHEHUEM IPABUII NEHCTBUI C bubmmorexa HOK
P p A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopayuHaTHO-BEKTOPHBIA METO
23 i I/IptHIeHI/II/I reOMep NYECKUX buGnnorexa LIOK
pup P https://m.edsoo.ru/d3alfe30
3ama4
[IpssMoyronbHas cucrema
bubnuoreka [JOK
KOOPJMHAT B MPOCTPAHCTRBE.
24 . https://m.eds00.ru/48db705
Koopaunarsl BekTopa. IIpocreiimue 3
3a/1a4d B KOOpAMHATAaX -
o5 VYron Mexay BEeKTOpaMH. bubnmoreka [JOK
CkansipHO€ MPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boluncnenue yrioB Mexny Bubnuoreka [JOK
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IPpsAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e

KonrtponsHas pabora o Teme

bubnunoreka [IOK

27 "BekTopbl 1 KOOPJWHATHI B
p N PA https://m.edso00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 06001mIeHNE U
28 cuctemaTu3aius 3HaHui. OCHOBHBIC bubnuoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edso00.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpeHnue, 060061IeHNE U
29 cuctemaTu3aius 3HaHui. OCHOBHBIC bubmuoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHnue, 060061IeHNE U
30 cHUcTeMaTH3aIvs 3HaHWi. 3a/1aun bubnuoreka [JOK
IJJAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
penIeHus
[ToBTOpeHnue, 06001mIEeHNE U
31 cHUcTeMaTH3aIlvs 3HaHWi. 3a/1aun bubnuoreka [JOK
IJJAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
penIeHus
[ToBTOpeHnue, 06001mIEeHNE U
32 cucrtemaTusaius 3Hanui. OCHOBHBIC bubnuoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [IOK
33 Hroroas xonTpoapHas pabora
p P https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 06001IEHNE U bubmuoreka [IOK

cucTeMaTu3anusg 3HaHUU

https://m.edsoo.ru/f465d10e
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OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMBI

10 KJIACC

Kon

npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
25 IIpMeHsITh aKCMOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX IPH PELICHUU
' reOMEeTPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHSAMH. TapajuIeIbHOCTh W MEPIECHIUKYJISIPHOCTH
' MPSAMBIX U IJIOCKOCTEMN
-4 KrnaccupunupoBaTe B3aMHOE PaclojOKEHUE MPSAMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU ABYTPAHHOTO yTJa,
7.5 pedpo IBYTpaHHOTO yTJa, JMHEHHBIM YroJl IBYTPAaHHOTO yTia, TpaxycHas
Mepa IBYTPaHHOIO yria
26 OnepupoBaTh NOHATUSAMU. MHOTOIPAHHUK, BBINYKJIBI M HEBBITYKJIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA, TPaBUIIbHBIA MHOTOTPAHHUK
27 Pacro3HaBaTth OCHOBHBIC BHbl MHOTOTPaHHHMKOB (MUpamMuma, MpPHU3Ma,
' NpsSIMOYTOJIBHBIN Napasuienenurnes, Kyo)
KnaccupumupoBarb  MHOTOrpaHHMKH,  BBIOMpasi  OCHOBaHUS  JUId
-8 KIaccuukaiuu  (BBIMYKJIbIE M HEBBIMYKIbIE  MHOTOTPAaHHUKH,
' IIPAaBWIbHbIE MHOTOTPAHHMKH, TIPSMBIE M  HAKJIOHHBIE IPU3MBI,
napasuIeIIeITUIIe IbI)
29 OnepupoBatb MOHSTHSIMU ceKylIas IJIOCKOCTD, ceueHue
' MHOTOTPaHHUKOB
210 OOBSACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSl METO/I CJIEJIOB
11 CrpouTh ce4yeHHs MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH

(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPUUCCKUX BCIIUYHUH I10 06pa3uaM
HWJIN aJIrOpUTMaM, MNPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKHUEC MCTOIbI IIpU
peICHUKU CTAHAAPTHBIX MATEMATUUYCCKHUX 3aJa4d Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO0 HpHMOﬁ, OT TOYKH OO

IIIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMTPAMBIMHA

7.13

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPUUCCKUX BCIIUYHUH I10 06pa3uaM
HJIN aJIrOpUTMaM, MNPUMCHASA HM3BCCTHBIC AHAJIUTUYCCKHUEC MCTOIbI IIpU
PEIICHUNU CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJlad Ha BBIYMUCICHHUEC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA TIPAMBIMHA, MCKIAY HpﬂMOfI 1 IJIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOLUIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mupaMuia) ¢ IpUMEHEHUEM (OPMYJI, BBIYUCIISATH COOTHOIICHHS
MEXKIY IJIOMIAIMHA ITOBEPXHOCTEH, o0BEMamMu M01I00HBIX

MHOT'OT'PpaHHUKOB

7.15

OHCpHpOBaTB MOHATHUAMHA. CHUMMETPHUsS B NPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HMHTEPHPETUPOBATH HHGOPMALUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[IpumensTh reomerpudecke (QaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIoaralliuX HECKOJbKO IIaroB pPEHICHUs, €CIIA YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumensTh npocTeillline MNpOorpaMMHBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TTPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/ a1

7.19

[IpuBOaUTE MpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

KHN3HU, PACIIO3HABATh MTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBE

7.20

[IpuMeHsTh MOTy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAJIN3UPOBATh PeallbHbIC
CUTyallUM ¥ TPUMEHATh M3YyUYCHHbIC TOHATHUS B TIPOLIECCE IOUCKA
pelieHus MaTeMaTHYeCKU chopMyJIMPOBaHHOMN po0OIIeMBl,
MOJICJIUPOBATh PEAIbHbIC CUTYyallMd Ha SI3bIKE T€OMETPUHU, UCCIEI0BATH
MIOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUNA U
TEOpeM, ammapara aiareOpbl, pemarh MPAKTUISCKUE 3a/1a4u, CBSI3aHHbBIC C

HaXOXIACHUEM I'COMETPUICCKUX BEINYNH




11 KJTIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
00pa30BaTeJIbHOM NMPOrPaMMBbI CpeHero o01ero odopa3oBanusi
pe3yabTarta
6 I'eomerpus
OnepupoBaTh MOHATHAMU: UJIHHIPUYECKAst TOBEPXHOCTh, 00pa3yIomIne
61 WINHAPUYECKOW TMOBEPXHOCTH, IHIUHIP, KOHHYECKAs MOBEPXHOCTb,
' oOpasylomme KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacmo3naBath Tena BpaieHus (MHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOYYSHUS TEJ BPALICHUS
6.4 KnaccuduinmpoBaTs B3aUMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBONW CErMEHT, OCHOBAHHWE CErMEHTAa,
6.5 BBICOTa CETMEHTA, IapOBOW CIIOH, OCHOBAHME IAPOBOTO CIJIOS, BHICOTA
IIIAPOBOTO CJI0s, IIAPOBOU CEKTOP
6.6 Bbuucnare 00bEMBI M MJIOIIAAM TMOBEPXHOCTEH Ten BpalleHHs,
' Te€OMETPHUECKUX TEIl C MPUMEHEHHEM (HOpMYIT
OnepupoBarh TOHSATHSIMH: MHOTOTPAHHWK, BIIMCAaHHBIH B chepy
6.7 OIMCaHHBIN OKOJIO cdepsl, chepa, BIMCAaHHAS B MHOTOTPAHHUK MJTH TEJIO
BpaICHHS
5.8 BBIUMCIATE  COOTHONICHUST MEXIy IUIOIAASMU TOBEPXHOCTEH H
. 00bEMaMU MOT00HBIX TET
6.9 N300pakaTh n3ydaemble QUTYpBHl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoimonHsiTh  (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB IMPOCTHIX
6.10 00BbEMHBIX (GUTyp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpaIeHHS
W3BnekaTh, MHTEPIPETUPOBATH W MNpeoOpa3oBBIBaTh HH(POPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (PUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX
[TpumensTh reoMeTprueckue (HaKThl IS PEHICHHUS CTEPEOMETPHUSCKUX
6.12 3a/a4, MPENoJIaraloliX HECKOJBKO IIaroB pEMICHUs, €CIH YCIOBHS

MIPUMEHEHHUS 3aJ1aHbl B SBHOU (hopMe




6.13

OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmmomaaTe )IeI\/'ICTBI/IH CJIOKCHHSA BCKTOPOB, BBIYWTAHHSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6T>SICH$ITB, KakuMH CBOMCTBAMH OHH

00J1a1ar0T

6.15

[IpuMeHATH MPaBUIIO NapAJICIICIIUIIENA IIPU CIIOKEHUN BEKTOPOB

6.16

OHCpI/IpOBaTL NOHATUIAMU:. JCKAPTOBBI KOOPAUHATHBI B IPOCTPAHCTBE,
BCKTOP, MOAYJbL BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpA,
yroia MCKAY BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPHBI

6.17

Haxoauth cymMMy BEKTOpOB M MPOU3BEACHHE BEKTOpa Ha YHCIO, YTOJ
MEX/1y BEKTOpaMH, CKaJISIpHOE MPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3a)IaBaTI) IIJIOCKOCTh YPAaBHCHHUEM B )IeKapTOBOfI CUCTCME KOOpAUHAT

6.19

Pemarp mpocTeiilnne reoMeTpuyecKHe 3aladyd  Ha MPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

PemraTe 3aJa4yrd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYICCKHUX BCIUYUH I10 o6pasuaM HUJIN aJIrTOpUTMam,
IMPpUMCHAA HU3BCCTHBIC METO/bI npu peIiCHUN CTaHAAPTHBIX

MaTeMaTHUYCCKUX 3aJa4

6.21

[IpuMeHATH NpOCTEHIIME IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBbI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

IIpuBOaUTE NpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HU, PACIIO3HABATH MPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH 1OJIydeHHBIE 3HAHHWA HaA IPAKTHKE. AHAJIU3UPOBATH
peanbHbBIE CUTyallUd W IPUMEHATb W3YYCHHBIE IIOHATHUA B IPOLECCE
MOWCKA pEIIEHUS MaTeMaTu4ecku Cc(hopMyIupoBaHHONH TPOOIEMBI,
MOZCJIMPOBATh PEAIIbHBIC CUTyallud Ha A3BIKE I'€OMETPHUM, UCCIIECN0BAThH
IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUYECKUX IOHATHN U
TeopeM, amnmapara aireOpbl, pelaTb NPakKTUYECKUE 3a1a4H, CBSI3aHHbIE C

HaXOXXIACHUCM I'COMETPUICCKUX BEJINYNH




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHbBIE TOHATUS CTEpEOMETpUM. Touka, HpsiMasl, IJIOCKOCThb, MPOCTPAHCTBO.
[Tonatne 00  aKCHMOMAaTHYECKOM  IIOCTPOEHHUM  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUA U3 HUX

7.2

B3anmHoe  pacnosiokeHHe ~ NpsSMBIX B NPOCTPAHCTBE.  IEpPECEKaroLIHecs,
napajuieJbHble W  CKpeluBaromuecss mnpsMble. [lapamienbHOCT MHpsAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE. TNAapaUIC/IbHbIE NpPSIMBIE B  MNPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPSMOM M IJIOCKOCTH. YTJBI C
COHAIIPABJIICHHBIMU  CTOPOHAMH, YrOJd MEXAY MpsSMBIMU B MPOCTPAHCTBE.
[TapamienpHOCTh IJIIOCKOCTEN: NapajljiebHbIe MIOCKOCTH, CBOMCTBA MAapaJUIeIbHBIX
wiockoctei. [Ipocreiimme npocTpaHCTBEHHBIE (UTYPBI HAa TUIOCKOCTH: TETPadJp,

Ky0, mapasuiesienumne 1, MOCTPOSHUEe CeYSHUN

7.3

[lepneHAUKYyISIPHOCTh NOPSIMOM M IUIOCKOCTH: MNEPHEHAUKYJSIPHBIE MpSMBIE B
IIPOCTPAHCTBE, NPSIMbIE NapajlieIbHbIE U NEPIEHAUKYJISPHbIE K IUIOCKOCTH, IPU3HAK
MEePNEHANKYIISIPHOCTU MIPSMOM U IUNIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHINKYISPHOU
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE. Yrojl MeEXAy MNpsSAMOM M IUIOCKOCTBIO,
JIBYTpaHHbIA yroJl, JMHEWHBIM yron aAByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE. PACCTOSIHME OT TOYKU J0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOH 10
IUIOCKOCTH, MPOEKIHsI GUTypbl Ha IIOCKOCTh. [lepneHAuKyISpHOCTh MIOCKOCTEH:
NPU3HAK  [EPHEHIUKYJSIPHOCTH  JBYX  IIOckocTe.  Teopema o0  Tpéx

MePIEeHIUKYIIpax

7.4

IlonsiTie MHOrOrpaHHMKa, OCHOBHBIC 3JIEMEHTBI MHOTOTPaHHHMKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
IpU3Ma, TpaHU U OCHOBAHMS MPU3MBI, MpsIMas U HAKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mel. [lapamenenunen, npsMOyroabHbIM NapajuleIeIuIe
u ero corcrsa. [Inpamuna: N-yrojpHas NUpaMuAa, FPAaHA U OCHOBAHUE MTUPAMMIIBI,
OoKOBast M IMOJHAsI MOBEPXHOCTh NMUPAMU[BI, MTPABUIbHAS U yCEUEHHAs NMUPaMUIA.

OJIEeMEHTBI MNpU3Mbl W INHPAMHIBI. HpaBI/IJ'IBHBIe MHOTOTPAHHUKH. TIIOHATHEC




IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWibHAas NpU3Ma M MpaBWiIbHas NHpaMuUia,
NpaBUiIbHAS TPEYToJibHAs MUpaMUa U NpaBWIbHBIN TeTpasp, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAeKa’aAp M ukocayapyrue CedeHus

MMPU3MBbI 1 TUPAMHUBI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE. CHUMMCTPHUSA OTHOCUTCIIBHO TOYKH, HpﬂMOfI )
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B MMUpaMUJAX, MapaJuICICUIicaax, mpaBuJIbHbIX

MHOT'OI'paHHHUKax

7.6

Bblunciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IUIOLIA/b
OCHOBaHMH, Teopema 0 OOKOBOH MOBEPXHOCTU MpsiMON npu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IPAaBUJIBHOM NHUPAMHUABI, TEOpeMa O IUIOLAAN

yceuénHoi nupamuabl. [Toustue 06 00béme. OObEM MUPAMHUIBI, TPUIMBI

7.7

HO,[[OGHBIC TCJIa B IIPOCTPAHCTBE. CooTtHomeHus MCXKAY IUIomaassMunu HOBerHOCTeﬁ,

00BEMaMH TOJOOHEBIX TEI

11 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

[{umHApUYecKas IOBEPXHOCTh, 00pa3yrolue UIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHIPUYECKON NOBEepXHOCTH. LlMmuHAp: OCHOBaHMSA W OOKOBasl MOBEPXHOCTD,

o0pa3yromiasi 1 0Ch, IJIOMAAb OOKOBOW U TIOJTHOW MOBEPXHOCTH

6.2

Konuueckasi TOBepXHOCTh, 00pa3yroliue KOHMYECKOH TOBEPXHOCTH, OCh M BEpPIITHHA
KOHUYeCcKol moBepxHocTH. KoHyC: ocHOBaHHME W BepiIMHA, oOpasyiomiasi U OCh,
MJI0Ma s OOKOBOM W TIOJHOM TIOBEPXHOCTH. Y CEUEHHBINM KOHYC. 0Opa3yroliue u

BBICOTA, OCHOBAHUA U OoxoBas ITOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, JuameTp, IIomaab MoBepXHocTU cdepbl. BzaumHoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N3o0pakenue Ten BpamieHus: Ha I0CKoCcTU. Pa3BépTka nummHIpa 1 KOHyca

6.5

KomOuHanuu Tten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OINKCAaHHBIN

oko1o cepsl, chepa, BircaHHAs B MHOTOTPAHHHK, WITU TEJIO BPAIICHUS

6.6

[Tonsitue 060 o0BEmMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME

IPSAMOYTOJIBHOTO Napajuleenunena u caeacTsus u3 Heé. O0bEM LMIUHIPA, KOHYyCA.




O0béM mrapa u miomaab cepsl

HOI[O6HBIC TCIIa B IMPOCTPAHCTBC. CooTHoOIIeHUA MCIKOY naomaiasaMu

0.1 MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI
6.8 Ceuenust 1wimHapa (MapawieibHO M MEPHCHAUKYJISIPHO OCH), CEYCHHs KOHyca
' (mapayuiesbHOE OCHOBaHHIO U MPOXO/IAIIEE Yepe3 BEpIIMHY), CCUCHHUS Iapa
Bektop Ha miockoctd U B ImpocTpaHcTBe. CIIOXKEHME M BBIYMTAHUE BEKTOPOB.
6.9 YMHOeHHE BEKTOpa Ha 4ucio. Pas3iokeHne BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mapamnenenunena. PemeHne  3agad,  CBS3aHHBIX  C
IIPUMEHEHUEM MIPaBUIl ACUCTBUM C BEKTOpaMU
IIpssMoyronbHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 IIpocreiimne 3amauu B KOOpAMHATax. YTol Mexay Bekropamu. CkaispHoe

IMPOU3BCACHHUEC BCKTOPOB. Breraucnenue YIJI0B MCXKAY IPAMBIMU U IJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4




HHPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHETI'O OBHIETI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPpeAHEro 001ero
oOpa3zoBaHus

Brnanenune meromamu J0Ka3aTenbCTB, AITOPUTMAMHU pELIEHUS 3ajady;
yMmeHue (opMyIupoBaTh W ONEPUPOBATH TOHATHSIMH. OIPEIEICHHUE,
aKkcMOMa, TeOpeMa, CJIEACTBUE, CBOWCTBO, IMPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHUJIbHBIE (POPMYJIUPOBKH; IPUMEHSTH UX; YMEHUE (HOPMYIUPOBATh
o0paTHOE U MPOTHUBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJT MaTeMaTUYeCKOW WHIYKIIWH;
MPOBOJUTH JOKa3aTeJIbHbIE PACCYKIEHUA NpH pPEIICeHUH 3ajad,
OLICHMBATh  JIOTUYECKYIO  MpPaBWIBHOCTb  PACCYKIEHUH, yMEHHE
ONEepUpPOBATh MOHATHAMHU: MHOXKECTBO, MOJMHOYXECTBO, ONEpaluu Haj
MHO>KECTBaMHU; YMEHHE HCHOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
anmnapat AJig ONUCAHUS PEATIbHBIX IPOLECCOB U SIBJICHUHN U MIPU PEILICHUU
3aja4, B TOM 4MCI€ U3 JPYIHUX Y4YeOHbIX MPEAMETOB; YMEHHE
OTepUpPOBaATh MOHATUSIMHU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH, YMEHHE 3aJaBaThb M ONMCHIBaTh TIpadbl pa3IMUHBIMU

CHOCO68.MI/I; HUCII0JIB30BAaTh Fpa(l)bl IIpyu pCHICHUH 3aaa4

YMeHue onepupoBaTh MOHATUAMU. HATYPAJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM II0KA3aTelIeM, KOPEHb HaTypaJbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JACUCTBUTEIbHBIM
nokasareneM, JorapupM 4Yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOJYJIIO, PALMOHAIBHOE YHUCIIO,
HPPALMOHAIIBHOE  YHCIO,  MHOXECTBA  HATypalbHBIX,  LEIbIX,
palMOHAIbHBIX, JCHCTBUTENBHBIX YHUCEI, YMEHHME MHCIIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HaUMEHBIIMM OOLIMIl JenuTenb M HauMEHbLIee
of1iee kpaTHoOe, aNropuT™ EBKinaa mpu pelieHnu 3a1ad; 3HaKOMCTBO ¢
pa3IMYHBIMM ~ TMO3ULUOHHBIMM  CHCTEMAaMM  CUUCJICHUS; yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETEeHSIMH M JiorapupMamu, Mpeodpa3oBaHus IPOOHO-PAIMOHATBHBIX

Bpra)KCHI/Iﬁ; YMCHHE ONECPHUPOBATH IMOHATHUIMHU. IIOCJICAOBATECIBHOCTD,




apudMeTnyecKas mporpeccus, reOMeTpUYeCcKast mporpeccus,
OeCKOHEYHO YOBIBalOIIass TEeOMETpUYECKash MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUpOBaTh MOHATUSMHU. KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOJYJIb U aPTYMEHT KOMILJIEKCHOTO
gyuciaa, (¢GopmMa 3amMCH  KOMIUIGKCHBIX umcen (reomerpuyeckas,
TPUTOHOMETpHUYECKass W  anrcOpamyeckas); yMEThb  POH3BOJIUTH
apudmeTnyeckue ACUCTBHUA C KOMIUIEKCHBIMH YHCIaMH, MPUBOAUTH
MpUMEPBhl  HCTOJIB30BAHMS  KOMIUIEKCHBIX ~ YHCEJN;  ONEpUpOBATH
MOHATUAMM. MaTpuma 2X2 u  3%3, omnpenenuTeslb  MaTpPULIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHue onepupoBaTh MOHATUSIMU: palMOHAJIbHbIE, UPPALMOHAIIBHBIE,
MoKa3aTeJbHbIe, CTENEeHHbIE, JOrapupMUUECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHMsSI M HEPABEHCTBA, HUX CHUCTEMBbl; yMEHHE OINEepUpOBAaTh
MOHATUSMH. TOXJIECTBO, TOXJAECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHHWH M HEPABEHCTB, PAaBHOCHIBHOCTb
YpaBHEHMH, HEpPaBEHCTB M CUCTEM; YMEHHME pellaTb YypaBHEHUS,
HEpPaBEHCTBAa U CHCTEMbI C IIOMOIIbIO PA3IMYHBIX NPUEMOB; peUIaTh
YpaBHEHMs, HEpPaBEHCTBA M CHCTEMBl C MapaMeTpoM; MPHUMEHSTbH
YpaBHEHHs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUsS MaTeMaTUYeCKUX

3aa4 U 3a1a4 U3 pa3JIMIHbIX obnacrei HAYKH U peaHBHOﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHAMM: (QYHKLIUSA, YETHOCTh (DYHKIUH,
MEPUOTMIHOCTD (PYHKIUH, OTPAaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QyHKINHU, HauOoJblliee U HAaMMEHbIIEEe 3HAYCHUS
(GYHKIHMU Ha MIPOMEXYTKE, HETIpephIBHAS (DYHKITHSI, aCHMOTOTHI rpaduka
GbyHKIMH, TIepBast 1 BTOpasi MPOU3BOAHAs (PYHKIIMU, TEOMETPUYCCKUN U
¢u3n4YecKuii CMBICT TPOM3BOJIHOW, MEpBOOOpa3Has, OMpeAeIEHHBIN
MHTErpajl; YMEHHUE HAXOIUTh AaCHMOTOTHI rpaduka (QyHKINUH, yMEHHUE
BBIUUCIIATH TPOW3BOJHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3MLIMU (YHKIMHA, HAXOAWTh YpPaBHEHHE KacaTeNbHOM K rpaduky
(GYHKINH, yMEHHE HaXOIUTh TPOU3BOJHBIE DIIEMEHTAPHBIX (yHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO JUIS HCCIENOBaHUS (QYHKIHH,
HaXOJWUTh HAWOOJNbIIME W HAMMEHBIINE 3HA4YeHUs (DYHKIHHA; CTPOUTH
rpagKy MHOTOYJICHOB C HCIIOJIb30BAHUEM alapara MaTeMaTHYECKOTO

aHali3a, IM[IPUMCHATH IM[POU3BOAHYXO JJId HaAXO0XICHUS HAUITYYIICro




(dbu3nvecKux 3amavdax; HaXOAUTh TUIOMAIH U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; IpUBOAUTH MPUMEPHl MATEMATUYECKOIO MOJEIUPOBAHUS C

MOMOUIbI0 AU PepeHInaTbHbIX YpaBHEHUM

YMenue onepupoBaTh NOHATUAMHU: Tpaduk GYHKIUH, oOpaTHas
GbyHKUMSA, KOMNIO3UIUSA (YHKUMH, JWHEeHHas (yHKIMs, KBaapaTW4Has
byHKIMS, panMoHaIbHAsS byHKIHS, CTEIEeHHAas byHKIHS,
TPUTOHOMETpUYEeCKHe  (QyHKIUH, O0OpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TMOKa3zaTenbHass W Jiorapupmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH H3YYEHHBIX (YHKIMH, BBIIOJHATH NMPEoOpa3oBaHUA
rpadukoB QYHKIHMH, HCTIONIBb30BaTh TpaduKU 711 U3YUEHUS MPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3a7ady U3 APYruxX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealibHOM KU3HU; BbIpaxaTb (popMyiIamMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH, UCIOJIb30BaTh CBOMCTBA W Tpapuku QyHKUIUE s
pellieHrs ypaBHEHUH, HEPABEHCTB U 33aJa4 C MapaMeTpaMu; n300paxarhb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXKECTBA PpEUICHUH YypaBHEHMIA,

HCEPaBCHCTB U UX CUCTEM

YMeHne pemnrath TEKCTOBBIE 3a7add pas3HbIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJU M YacCTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 3aJa4¥ U3 00JIaCTH YIIPaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBJISTh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI TIO YCJIOBUIO 33Jla4d, MCCJIEAOBATh MOJYYEHHOE PEIICHHE U
OILICHMBATh MPABJONOAOOHOCTh pPE3yNbTAaTOB; yYMEHHE MOIEIUPOBAThH
peaJbHbIE CUTyallud Ha SI3bIKE MATEMaTUKH; COCTABJIATH BBIPAXKEHUS,
YpPaBHEHHUS, HEpPABEHCTBA M HUX CHUCTEMBI 110 YCIOBHUIO 3aJauyH,
HCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C HCIOJb30BAHHEM armnapara

ayireOpbl, UHTEPIPETUPOBATh MOJYyUYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh NMOHATUAMU: Cpe/iHee apu(pMeTHiecKoe, MeIMaHa,
HauOosblllee W  HAauMEHbIIEe 3HA4YeHWs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE W3BIEKaTh,
HMHTEPIPETUPOBaTh HMH(OPMALIMIO, TPEACTABICHHYI0 B Tabauuax, Ha
auarpammax, rpagukax, OTpa)xarollyto CBOMCTBa peabHbIX MPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH WH(POPMAIMIO C TIOMOIIBIO TAOJHII ¥ IUATPaMM;
HCCIIEI0BaTh CTATUCTUYECKHE JIaHHbIE, B TOM YHCJIE C NPUMEHEHHEM
rpadUYecKuX  METOJOB W  JJEKTPOHHBIX  CPEACTB; Trpaduyecku

ucciacaoBatb COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IoMombrO Juarpamm




paccenBaHys U JINHEWHON PErpeccuu

YMeHHe omnepupoBaTh NOHATHSAMHU. CIyYalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITUS, YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJBb30BaHWEM TIpaUUecKUX METOJIOB; MPUMEHSThH
(bopMyJIBl CIOXKEHUS M YMHOXEHHS BEpOATHOCTEH, (opMyiy MOIHOM
BEPOSITHOCTH, popMmyiy bepHysuiu, koMOuHaTOpHBIE (PAKTBHI U POPMYJIBI;
OLIEHUBATh BEPOSATHOCTH peabHBbIX COOBITHH, YMEHHE OIEepHUpPOBAThH
MOHATUSIMM.  Cy4yaiiHasi BeJNMYHMHA, pACIpENeTICHUE BEPOSITHOCTEH,
MaTEMaTUYECKOE OXKUJAHUE, IUCIEPCHs M CTAaHJAPTHOE OTKIOHEHHE
ClIly4ailHOM BeNWYMHbBI, (YHKUMU pacHpeleNeHus U  IJIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEIbBHOTO U HOPMAJIBHOIO pAaCHpENEICHMI;
YMEHHME HCIOIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeieeHull s
pelieHust 3ajad; 3HAKOMCTBO C MOHSATUSIMM. 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX MCCJIEIOBAaHUM; YMEHUE NPUBOAUTH HPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUPOBATh NOHATHUAMHU: COYETaHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHUCIO TNepecTaHOBOK; OuHoM HbloTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (PaKTHl U PACCYKISHUS TSl pEIIeHUs 3a/1a4;
OLICHUBATH BEPOATHOCTH pealIbHBIX coObITHI; COCTaBIIAITh

BEPOSTHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHune onepupoBaTh IOHATUSMH. TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIrja, IUIOCKUH yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOIIUECS MPSAMBIE,
NapaJuIeIbHOCTh U NEPHEHAUKYJISPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXKIYy NPAMBIMH, YIOJd MEXAYy IPSAMON U IUIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHHUE HCIOIb30BaTh IIPU
peleHNH 3aJad U3yueHHbIE (AaKThl M TEOpPEMbl IUIAHUMETPUHU, YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa, CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIbI0 T'€OMETPUYECKHUX IOHATUH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTHYCCKUC 3aaa4n

10

YMeHne onepupoBaTh MOHSATHAMH. IUIOMIATL (QUTYpBI, 00BEM (UTYDHI,
MHOTOTPaHHMK, MPAaBUIbHBIM MHOTOTPaHHHUK, CEUEHHWE MHOTOTPAHHHUKA,
KyO, mapajuienenunen, npusma, Nupamujaa, Qurypa u IMOBEPXHOCTb

BpallleHus, MUIWHAP, KOHYC, mmap, cdepa, miomanb chepsl, MIOMAIb




MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHyca, LWIMHIpa, 00bEM KyOa,
IIPSAMOYTOJIBHOTO Napajuleenunea, NupamMuzbl, [PU3MBL, LWIHHIPA,
KOHyCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsI KOHyCa W LIWIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHUIO, CEYEHUE 11apa, IIIOCKOCTD,
Kacawomasics cdepbl, HWIMHAPA, KOHYCA, YMEHHE CTPOUTb CEUYCHHE
MHOTI'OIpaHHHKA, M300pa)kaTh MHOTOTPAHHUKH, (GUTYpBl U MOBEPXHOCTH
BpALEHUs], UX CEYEHMs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOATEIBHO
(dhopMynupoBaTh ONpPEEICHNUs U3y4aeMbIX (UIyp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBax W IMpHU3HAKaX reoMETpUYEcKUX (Uryp, o0OCHOBBIBATH WM
ONpoBepraTh WX, YMEHHE TMPOBOAWUTH Kiaccudukanuioo ¢uryp mo
pa3NUYHBIM TpPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS
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YMeHue onepupoBaTh TOHITHSIMH. JIBIDKGHHE B  IPOCTPAHCTBE,
napajieNbHbI MEPeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00Ws, TOMO00HBIE QUTYPHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOAO0OHBIE (UTYpPHI, B TOM YHCIE B MPUPO/IE,
HCKYCCTBE, apXHTEKTYpPE; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHUS
NpU PEIICHUW 3a]ad; HaXOJWTh T'€OMETPHUYECKHE BEIMYMHBI (IJIHHA,
yroj, IUIOMIAAb, OOBEM) MPH PEHICHWH 3aJa4 W3 APYTruX y4eOHBIX
MPEIMETOB M U3 PEabHOM JKU3HU, YMEHHUE BBIUMCIIATH T€OMETPHUECKUEC
BEJIMYUHBI (IJIMHA, Yroj, IUIONmAaab, OO0BEM, IUIOIIA[L MOBEPXHOCTH),
UCTONB3ysd HM3YYCHHBbIC (DOPMYJIbI M METOIbI, B TOM YHUCIE. ILIONIAIb
MMOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCa, MWIHHIPA, TUIOMAAb CPEpHI;
00bEM Ky0a, MPSMOYTOJBHOTO TMapajuIeIICNHIe/a, MMPaMUIbl, TPHU3MBI,
IWIMHAPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHUE OO0BEMOB

o1I00HBIX QUryp
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YMeHue OIICpHUPOBATH IMOHATHUAMU: IPAMOYIOJIbHAs CUCTEMa KOOpAWUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JIOKCHHUEC BCKTOpPa II0 6831/1()}/,
CKaJIApHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJl MCKIY
BCKTOpaMM,; YMCHHUE HCII0JIb30BaTh BGKTOpHHﬁ n KOOp,Z[I/IHaTHHﬁ MECTO
AJg pCHICHUA TCOMCTPUUCCKHUX 3adad MW 3adad ApYyTrux y‘IC6HI)IX

opeaMETOB
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YMenue BbIOMpaTh MOAXOMANIMM METON Ui pEUISHUS 3aJayH,




IIOHUMAHHE 3HAYMMOCTM MAaTEMaTUKM B HW3YYEHUHU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOLECCOB M  SIBICHUH; YyMEHHME paclo3HaBaTb
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOJMTH
IIpUMEPbl  MAaT€MaTUYECKUX OTKPBITMH POCCHUMCKOM U  MHUPOBOU

MaTE€MaTHYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Koxn

1 Yucna u BBIYUCICHUS

11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

19 Panmonanehple  yncna. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOM, MPOLECHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOoOU

13 ApudmeTrrueckuil KOpeHb HaTypaibHOM cTeneHu. JlelcTBusa ¢ apudmMeTnyecKumMu
' KOPHSIMHM HaTypajJbHON CTEIIEHH

14 Crenens ¢ 1ienpiM nokaszareneM. CTeneHs ¢ palluoOHAIbHBIM NoKa3areneM. CBoMCTBa
' CTETeHU

15 CuHyC, KOCHMHYC M TaHI€HC YHUCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm uyucna. /lecssTuyHble U HaTypajIbHbIE JOrapupMbl

JeiictBuTenpHble  uMcaa. ApudmMeTHueckue onepauud  C  JIeHCTBUTENbHBIMU
1.7 yuciaaMu. [IpuOarkEéHHbIe BBIUMCIIEHUS, IPAaBUIa OKPYIJIEHUS, IPUKKUJIKA U OLIEHKa
pe3yibpTaTa BEIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaKEHUN

1.9 KomrmuiekcHble yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble 1 1poOHO-pallOHAIbHBIE YPAaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHUS

2.4 [TokazarenbHble U TOrapuPMUUECKHE YPABHEHUS

2.5 Ilenpie 1 1poOHO-palIMOHATIFHEIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [TokazaTenbHbIC U JOTapUDMUUECKIE HEPABCHCTBA

2.8 TpuronomeTprueckue HEPaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C MapaMeTpaMu




2.11

Matpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPULIbI

3 OyHKIMU U TpaduKu
31 OyHkuus, crnocodbl 3ananus ¢yHkiuu. ['paduk ¢ynkuuu. B3aumHo oGpatHble
' ¢yskuuu. YétHelie u Heu€THBIe QyHKIMU. [lepruoguueckue GpyHKIUMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMi Qynkuuu. Hymu ¢yHkuuu.
> ITpomMexxyTkM  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' Makcumymbl 1 MHUHUMYMbI ¢GyHkuud. Haumboinblee M HauMeHbIEE 3HAYCHUE
(GYHKIIHMU Ha IPOMEXYTKE
33 CrenenHas (yHKIOHMS C HaTypaJbHBIM W IEJbIM TOKaszateneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuiecknue GyHKINU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudmMudeckas (yHKIIMU, X CBOMCTBA U TPaPUKH
36 Touku paspbiBa. AcuMmntorel TpadukoB ¢yHkumuid. CBolcTBa  (QyHKIHIA,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEI0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maTemaTnueckoro aHaimsa
4.1 [TpousBoanas ¢pynkiuu. [IpousBoiHbIE S71€MEHTAPHBIX (PYHKIIHIMA
[IpuMeHeHHe NPOU3BOAHON K HCCIENIOBaHHMI0 (YHKUMH HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIero W HauMEHbBIIETO 3HaYeHHUs (YHKIWW Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpain
5 MHokecTBa 1 JIOTHKa
51 MHoxecTBO, onepanuu Haj MHOKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh U cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [TpsiMbIe U TITOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena v MOBEpPXHOCTH BpPAILLEHUS
7.5 KoopnnHatel 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka: anrebpa v Hadaja MaTeMaTHISCKOT0 aHaIN3a, FTeOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsu JI.C., Byrysos B.®., Kagomues C.b. u
npyrue, Axkimoneproe oobmectBo «M3natenscTBo «IIpocBemnienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Mertoanueckue pekomeHaanuu K yaeonuky A. I'. Mepamsika, [1. A.
Homuposckoro, B. b. ITomsikoBa I'eomerpus 10-11 kmace
IToypounsie pazpadotku 10-11 kmacc k yueOHUKY ATaHacsH

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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