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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma yueOGHOro Kypca «I'eomeTpus» 06a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyapCTBEHHOT0 00pa30BaTEIBLHOTO CTaHIapTa CPEeIHEro 00Iero 0opa3oBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEBABIIEMbIX K MATEMAaTUUYECKOMY
00pa30BaHUI0, U TPAJULIUNA POCCUIMCKOTO 0Opa3oBaHus. Peanmzanus mporpamMmsl
oOecrieuynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIETEHIIUSMU, COCTABISIONIMMH OCHOBY
JUISL CAMOPA3BUTHSI M HETIPEPHIBHOTO 00pa30BaHuUs, 1IEIOCTHOCTH OOIIEKYIHTYPHOTO,
JUYHOCTHOTO M MO3HABATEIHLHOTO PAa3BUTHUS TUYHOCTH 00YUArOITNXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOLIero
oOpa3oBaHMsl OOYCIOBJIEHA IPAKTUYECKONM 3HAUYMMOCTBIO METANPEAMETHBIX MU
OPEIMETHBIX PE3YyJIbTATOB OOYYEHMs] T€OMETPUU B HAINPABICHUU JMYHOCTHOTO
pa3BuTHs oOydarommxcs, QopMUpoBaHUS (PYHKIIMOHAJIBLHONH MaTEeMaTUYECKON
IPaMOTHOCTH, U3YYEHHsI APYIHX YUEOHBIX TUCUUIUIMH. Pa3Butue y oOydarouimxcs
NPaBWIbHBIX MPEACTABICHUNA O CYHIIHOCTH M TNPOUCXOXKICHUM T€OMETPHUYECKHUX
a0CTpakIIfii, COOTHOIIEHHH PEATBHOTO M HUICAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKOW HAYKOU SIBJICHUHM U IPOLIECCOB PEAILHOIO MUPA, MECTE T€OMETPUU
B CHCTEME HayK M POJIM MAaTEeMAaTHYE€CKOr0 MOJAEIUPOBAHUS B HAYYHOM MO3HAHUU U
B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI yUAILLIUXCS, a
TAaK)K€ KauyeCTB MBbIIUICHUS, HEOOXOJMMBIX JJsi aJanTalud B COBPEMEHHOM
oOmiecTse.

I'eomerpus sBigeTcs OOHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHErO
oOuiero oOpa3oBaHus, TaK Kak oOOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIlIUIEHHE, (QOPMUPYEMOE MpU H3YYEHUU OO0y4YarOIIUMHUCS
NOHATUWHBIX OCHOB T€OMETPUH U MOCTPOCHHUU IEMOYKU JIOTUYECKUX YTBEPKICHHIMA
B XOJ€ pELICHHS TIE€OMETPUYECKHUX 3a7ad, YMEHUE BBIJIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YAaCTHOCTHU U3 Kypca (PU3HKH.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO POJIb BO
BCEX OONACTAX JEsATeNbHOCTH uenoBeka. OpHeHTalusi 4YeloBEeKa BO BPEMEHU H
OPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMaIbHOro ObITHS, (opma
OTPaXXEHUS OKPYXKAIOIIEr0 MHpa, YCIOBHE YCIEIIHOTO IMO3HAHHUA W aKTHUBHOTO
npeoOpazoBaHusi  JIEHCTBUTENBHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OObEAMHSIET Pa3HbIC BUIBI yUEOHOW U TPYJAOBOM NEATEILHOCTH, SBISCTCS

OJTHUM H3veFPOMPRECIHOHATIH QonBAHBIX KAaYeCTB, IMOATOMY akKTyajdbHa 3ajada
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dbopMupoBanuss 'y  oOydYaromuxcsi  TPOCTPAHCTBEHHOTO  MBINUICHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JACSTEIIbHOCTH 10 MHOTUM HAIPABJICHUSIM.

Ilens ocBoeHust mporpammbl ydueOHOTO Kypca «l'eomeTrpusi» Ha 06a30BOM
ypoBHE 00y4deHus: — oOmieoOpa3oBaTeIbHOe M OOMICKYJIBTYPHOE pa3BUTHE
oOyuaromuxcs depe3 obecredeHrne BO3MOKHOCTH MMPUOOPETEHUST M HCIIOTh30BAHMSI
CUCTEeMaTHYCCKUX TEOMETPUUECKUX 3HAHWUHU U JCUCTBUMN, CTICITU(PUIHBIX TECOMETPHH,
BO3MOKHOCTH YCIIEIITHOTO TPOJOJDKEHUST OO0pa30BaHUS MO CHEIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIIOJIb30BAHHEM T'€OMETPHH.

[IporpaMmMa 10 TeoMeTpun Ha 0a30BOM YypOBHE TpeaHA3HAYCHA IS
oOyJaromuxcss CpeAHEH IIKOJIbI, He WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpPyTHCHHM
Ha YPOBHE OCHOBHOIo 001Iero oopazoBanus. Takum o0pa3oMm, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE YMEHHUS, CBSI3aHHBIE CO
CHEeM(PUKON TeOMETPUH U HEOOXOIMMBIC IS KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0T0, OHE UMEIOT BO3MOXXHOCTh M3yUUTh TEOMETPHIO 0oJiee TIIyOOKO, eCIH
B JaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYCCKUX 3HAHHUIX B
po¢eCCUOHATILHON JIEATEIbHOCTH.

JlocTmkeHne 1edM OCBOSHHS MporpamMmbl 00ecredymBaeTcs pelIeHueM
COOTBETCTBYIOIIUX  3a7a4. [IpHOpUTETHBIMH  3ajJadaMd  OCBOCHHMS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (QopmMupoBaHWE TMPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOM

KYJIBTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHHE MPEACTABICHHUS 0 MHOTOTPAHHUKAX M TeJlaX BpaIeHUS Kak
0 BOKHEWUIIUX MAaTeMAaTUYECKHX MOJICISAX, MO3BOJSIONINX OMKCHIBATh U
M3y4aTh pa3HbIC SABICHUS OKPY)KAIOIIETO MUPA,

e (QopmMupoBaHme yMEHHUS paclo3HaBaTh HAa YepTEkKax, MOJACIAX H B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAICHUS;

e OBJAJICHUE METOJAMH PELICHHUS 3aJa4 Ha MOCTPOCHHS Ha U300paKeHHSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (QopmMupoBaHWEe yMEHHUS ONEPUPOBATh OCHOBHBIMH TOHSATHUSAMH O
MHOTOTPAaHHHUKAX M TEJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7a49; (JOPMUPOBAHNE
YMEHHUSI TIPOBOJUTH HECJIOXKHBIC JIOKA3aTEIbHBIE PACCYXKIACHHUS B XOJIE
pEeIIeHUsT CTePEOMETPUYECKHX 3a7ady W 3a7a4 C  MPAKTHUYECKUM
coJiep KaHUEM;

e Pa3BUTHE UHTEJUICKTYaAJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00yJarommxcs,
MMO3HABATEILHON AaKTHUBHOCTH, HMCCIIEIOBATEIBCKUX YMEHUN, KPUTUIHOCTH
MBIIIICHUS;

e (opmupoBanue GHyHKIMOHATHLHON TPAMOTHOCTHU, PEICBAHTHOM I'€OMETPUH:

RPN NN . . W, A 2 A~
MUHWC PDdUII0sHdbBd1b 11PDUABJICHNZA 1TCOMUIPDWHACCURMA 11IUHA T, OUbUR1IUB 1
OKYMEHT NMOAMNWUCAH NEKTPOHHOWM NOAMNCHIO
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3aKOHOMEPHOCTEN B PEAIbHBIX JKU3HEHHBIX CUTyalUUsAX W IPHU HU3YyYEHUU
Apyrux  y4eOHBIX  NPEIMETOB,  NPOSABIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (POPMYJIUPOBATh UX Ha A3bIKE N€OMETPUU U CO3]aBaTh
FEOMETPUYECKAE MOJEIH, M[PUMEHATH OCBOCHHBIM TI'€OMETPUUYECKUHI
anmnapar VIS pelIeHus IIPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaTHI.

OTIMYUTENBPHOM OCOOEHHOCTBIO MIPOTPaMMBbl SIBJISIETCSI BKJIIOYEHHE B KYpC
CTEpPEOMETPHUM B Ha4aJle €r0 U3y4eHUs 3a]ad, PeIIacMbIX HA YPOBHE MHTYUTHBHOIO
NO3HaHMsI, U ONpEeJeNIEHHbIM 00pa30M OpraHuM3oBaHHas padboTa HaJ HUMH, 4YTO
CIOCOOCTBYIOT ~Pa3BUTHUIO JIOTMYECKOIO M IMPOCTPAHCTBEHHOI'O  MBIILICHUS,
CTUMYJIUPYET MPOTEKaHUE UHTYUTHBHBIX IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY
U3YYEHUIO TIPEIMETA.

[Ipeanoutenne oTaaéTcss HArISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TCOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BuTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4YallluXCs B Kypce CTEPEOMETPUM IPOBOAMTCS 3a CUET PELIEHUS 3a]1a4 Ha CO3aHUE
OPOCTPAHCTBEHHBIX O0pa30B W 3a/ad Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Cozganue oOpa3a TPOBOJAUTCS C OMNOPOM HaA HATJAJHOCTH, a
ornepupoBaHUE 00pPa30M — B YCIOBUSAX OTBJICYEHHS OT HAIJISIAHOCTH, MBICIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJIEPKAHMUS.

OcHoOBHBIE coneparenbHble JMHUU Kypca «l'eomerpum» B 10—11 ximaccax:
«MmuororpanHukmn», «lIpsMpie U IIIIOCKOCTH B MPOCTPAHCTBE», «Tenma BpanmeHus»,
«BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBE». DOPMHUPOBAHKE JIOTUUECKUX YMEHHMI
pacrnpenensercs He TONbKO MO COJAEPKATEIbHBIM JIUHUSAM, HO U IO T0JAaM OOy4eHHUsI
Ha YPOBHE CpeJIHEro 00111er0 00pa3oBaHusl.

Copnepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUS pabodeil mporpamMmbl, pacmpefeNéHHBIM 10 ToAaM  OOyYeHHs,
CTPYKTYpUPOBAaHO TakuM o00Opa3oMm, UTOObI OBJAJCHHE TE€OMETPHUYECCKHUMHU
NOHATHSAMHU M HAaBBIKAMHU OCYILIECTBIISUIOCH IOCJIENOBATENIBHO M MOCTYNATEIBHO, C
cOOJII0IEHNEM MPUHLUIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUChH B
OOIIYI0O CHUCTEMY TE€OMETPHUYECKHX MPEICTABICHUN OOYJaroIIMUXCs, pacIiupsis |
yriryonss e€, o0pa3ys MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun otBoauTcs 2 4aca B Henento B 10 knacce u 1 yac B
Hezaemo B 11 kacce, Bcero 3a jiBa roja o0y4yenus - 102 yueOHbIX daca.

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOE pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKArOLIUecs,
napajulelibHble WM CKpeuuBaronmecs npsMsie. [lapamnenpsHOCTs MNpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: IapajulC/IbHbIC IpsMbIE B  IIPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX NPAMBIX; MAPAJIIEIbHOCTh NMPAMOU U IIJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: [apajuleyibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbeIX Iiockoctel. [lpocreiiline mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, mapaiesaenunes]; HIOCTPOSHUE CEUCHHI.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPIEHAUKYIIAPHOU IIJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXIY IPSIMON U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  TNPU3HAK  IEPIEHAMKYJSIPHOCTH — ABYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKIIbIE
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMU/Ibl; OOKOBAsI U MOJTHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOT'OTPAaHHUKU: ITOHATHE NMPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHAA IPU3MA U
IIpaBUJIbHAS IIMPAMHUJA; NPABUIIbHAs TPEYroJibHas INHUPaMUAA U IPABUIIBHBIN
TeTpa’ap; KyO. IlpeacraBneHue O MpaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IIPaBUIIBLHBIX MHOIOTPAHHUKAX.

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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Boluucnenne 51€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHaM, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O TMomanau yceu€HHou mnupamunbl. [loHstne 06 o0BEMe. OOBEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCTh, obOpasyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW MOBEpXHOCTU. LlMnuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCbh, IUIONMIaJb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
101316 Cephl.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsatue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. TeopeMa 00 00béMe
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwiMHApa (MapajuiebHO W MEPHEHINKYJISIPHO OCH), CEUYEHUS
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
nrapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TpaBUJI JIEUCTBUKA ¢ BekTopamu. IlpsiMoyronbHas cucrema

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.
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IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUUCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCTOJIb30BAHUIO ATUX JOCTIDKCHUN B JPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOEC NMHUTAHHE, COATaHCHUPOBAHHBIN PEKHM 3aHATHH H

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  TpPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD

Oynymieit mpodeccun W peann30oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IIIAHBI;
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TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa TPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pa3BUTUSL W 3HAYUMOCTH JJISI PA3BUTHUS I[IMBWIM3AIMUU;, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHHUS IMPOTPaMMbI YYEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarWuxcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeurs B ¢aKTax, JAaHHBIX, HAOMIOJACHHUSIX U YTBEPKICHUSX;
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npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cnoco0 perieHUs y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJb30BAaTh BOIMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAOBAHMS, OLICHUBATH JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUIAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BONIPOC U JJIs PELICHUS 3a]1a4H;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpaduUuecKky;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:
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e BOCIHpPUHUMATL U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

e B XO0/€ OOCYXXJIeHHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBbI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,

e TMPEACTABIATH  PE3yJbTaTbl  PEMIEHUS  3aJadd,  SKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

e IIOHMMAaThb W  UCHOJB30BaTh  NPEUMYILIECTBA  KOMAHIHOM U
UHAUBUAYAJIbHON paOOThl MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATh LEb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B IPyNHOBBIX (hopmax paboThl (00CyXACHMS, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

3) Yuusepcanonvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranuszauus:

e COCTaBIISITh IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TO3HABATEIHHOM pediekcuu Kak OCO3HaHUSs
COBEPIIAEMBIX JIEWCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CIIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJS Ipoliecca M
pe3yabpTaTa peuieHus MaTeEMaTUYECKON 3a1a4u;

e TIPEABHUJACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OIIGHWBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HUX TPHU PEIICHUN
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSAMH: JBYTPAHHBIA YroJl, TPaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJbI MHOTOIPAHHHKOB (MHMpaMuia; TpHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TPSIMOHW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TPSIMBIMH, MEXKIYy TPIMOM M  TUIOCKOCTBIO, MEXKIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.
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Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3aady.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TPUMEHATh W3YUYCHHBIE TOHATUS B MPOLECCE IOUCKA PEUICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, alrapara aareOpsl; pemarhb
IIPaKTUYECKUE 3a1a4H, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUECKNUX BEJINYHH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaleHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHHE LIAPOBOTO CJIOSs, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh MOHATUSMHM: MHOTOTPAaHHUK, BIOHUCAaHHBIK B cdepy H
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpalllEHUsI.

BbuHchsaTe COOTHOLIECHUST MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
II0JOOHBIX TEI.

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢uryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHMSI T€J BPALLCHMUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE  IEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUS BEKTOpPa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1a0T.

[IpumensTH MpaBUIIO Mapaieenunesa.

OnepupoBaTh MOHSATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJd MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJCHUE BEKTOPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJsIpHOE WPOW3BEIEHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh TIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTs reomeTpudeckue (aKTbl IS PEUICHUS CTEPEOMETPUUECCKUX
3a]1a4, MPEANoIaralouX HECKOJIBKO MIAaroB PEUIeHHs, €CIIA YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pematp mpocreiinme reoMeTpruuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaum Ha [0OKa3aTENbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEIMYUH M0 00pa3iiaM WK aaropuTMaM, IpUMEHSI
M3BECTHBIC METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTp  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3aau.

[IpuBoauTH MpUMEpPHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B NpUpOJE U
’KU3HU, paClIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MONyYeHHbIE 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh pealibHbIC
CUTyallud W TPUMEHSATh H3yUEHHBIC MOHATHUA B TPOIECCE MOHMCKA PEIICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyalldM Ha S3bIKE T€OMETPHUM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX OHATHI U TEOPEM, arrnapaTa aareOpbl; peiaThb
IPaKTUYECKUE 33a]]a4l, CBA3aHHbBIE C HAXOKJICHHUEM F€OMETPUUECKUX BEIIMYHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bu6munoreka [JOK
L Brezettie B crepeometpiio 10 https://m.edso0.ru/1c209e37
[Ipsimble 1 MIIOCKOCTH B MPOCTPAHCTBE. bubmuotexa [{OK
2 . 12 1
[TapajutenbHOCTB NPAMBIX U IUIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepneHUKyYJIAPHOCTD IPSIMBIX U 12 bubmmnorexa [IOK
IIJIOCKOCTEH https://m.edso0.ru/1c209e37
bub6munoreka [JOK
4 VYrisl MeXAy IPSMBIMU U IUIOCKOCTSMHU 10 1 https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
> Muororpatiiitii 11 ! https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
6 OOBEMEI MHOrOTPaHHHKOR o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUECHHS], PACCTOSHUS U YTIIbI 4 1 bubamorera [IOK
pere: P 7 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [[OK
Tena Bpattier 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
OOBEMEI Ten > . https://m.edsoo.ru/1c209e37
BekTopnl 1 KOOpAMHATEL B IPOCTPAHCTBE 10 1 bubmorexa [JOK
cKTop P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IICHHE, 7 1 bu6mmoreka [{JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
OCHOBHBIE OHSATHS CTEPEOMETPUHU:
TOYKa, NpsMasi, INIOCKOCTb,
npocrpaHcTBo. [IpaBuna
bu6mmoreka [JOK

n300payKeHHsI HA PUCYHKaX: 1

_ https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH,

HapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CEpEMHBI OTPE3KA

[lonsTus: MEpCCCKaAroIMeCca

bu6mmoreka [IOK
TJIOCKOCTH, TTepeCceKaroIIrecs mpsmast 1

https://m.edsoo.ru/2d8a9c99

U IJIOCKOCTH

[Tonsarus: nepecexaronmecs
bu6muoreka [JOK

IJIOCKOCTH, ITepecEKaroIuecs mpsmast 1 https://m.edsoo.ru/db685673

" IIJIOCKOCTh

3HAKOMCTBO C MHOT' OIr'paHHUKAMU,

M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubnnoreka [HOK
PHUCYHKAaX, Ha MIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTeKax
Hauanbnbie cBeeHus 0 Kyoe u
MUPAMHJC, UX pPa3BEé TKI/I}I:I MOJICITH 1 bubmorera IOK

PAMIIE, uX passep AT https://m.edsoo.ru/b30dff38
CeueHusI MHOTOIPaHHUKOB

bu6mmoreka [JOK

HauanpHbIe cBeieHHs 0 KyOe 1 1 1

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

T LA LA
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MUpaMUJIe, UX Pa3BEPTKU U MOJICITH.
CeueHust MHOTOTPaHHUKOB
[TousTie 00 aKCHOMATUYECKOM
7 IIOCTPOEHUHN CTEPEOMETPHUN: aKCHOMBI 1 Brbmiorexa OK
P p TPHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
IMousaTHE 00 aKCMOMATUYECKOM
8 IIOCTPOEHUU CTEPEOMETPHUHN: AKCUOMBI 1 bubmnorexa [OK
p p puH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS U3 HUX
[TousiTre 00 aKCHMOMATUYECKOM
9 [IOCTPOCHUN CTEPEOMETPUN: AKCUOMBI 1 bubnnorexa I[OK
P p ThuH: https://m.edso00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
ITousaTe 00 aKCHOMATHYECKOM
10 [IOCTPOEHUHU CTEPEOMETPUN: aKCHOMBI 1 bubmmorexa [OK
P P TPrH: https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIIEJICTBHS U3 HUX
B3anMHoOe pacrionokeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOINECS, 1 bu6mmoreka LIOK
napajielbHbIE U CKPELIUBAIOIINECS https://m.edso0.ru/1a2520f6
TPsIMBIE
[TapaienbHOCTD PSAMBIX U
TJIOCKOCTEH B MMPOCTPAHCTBE:
12 napajuiejbHbIE IIPSIMBIE B 1 Bubmaorexa ITOK
P P .. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaPAICTLHOCTh TPEX
TIPSIMBIX
[TapajtenbHOCTH NPAMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTBE: 1 bubnmoreka [HOK
[TapannenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
[UIOCKOCTH
bu6mmoreka [JOK
14 VYTIIBI ¢ COHANpaBICHHBIMHU 1 httos://m.edsoo.ru/9fA071h9
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CTOpOHaMU
15 VYron Mexay npsiMbIMU B 1 bubnmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron mexay npsMpIMHU B bu6nunoreka [JOK
16 1
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaniaenbHOCTh MIIOCKOCTEM: 1 bubamnoreka [HOK
MapasuiebHbIE IIOCKOCTH https://m.eds00.ru/2e18f255
18 CaoiicTBa napauienbHbIX IJIOCKOCTEN 1 bubamorexa LIOK
P https://m.edso0.ru/e504d656
IIpocreiimue npocTpaHCTBEHHbIE
19 q)ir bl Ha nnoI::Koclin' TeTpad 1 bubamorexa LIOK
P  TETPAD, https://m.edsoo.ru/4a28dc02
KyO, napajuiejenumnes
. bu6mmoreka [JOK
20 Hocrpoertne cexerit 1 https://m.edso00.ru/1d434d0f
N bubmuoreka [[OK
21 Hoctpoenne ceuernuit ! https://m.edsoo.ru/ec26fe5d
KonTtponbhas pabora o Teme
2 "IIpsiMbl€ U MIIOCKOCTH B 1 1 bu6mmoreka LIOK
npoctpancTie. [lapaienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U MIJIOCKOCTEH"
[lepneHANKYASIPHOCTD NPSIMOM U
23 HJI(I;)CKO(‘i‘I/I'};Ie lLeH WK 1;151 HEBIC 1 bubmmorexa IIOK
- HEPHCHIMIY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 ITpsimble napasienbHbIE U 1 bu6mmoreka [IOK
MEePIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/0ac11c95
25 [Ipsmbie mapannenbHble U 1 bubnunoreka LHOK
MEPIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak neprneHuKyIspHOCTH 1 bubaunoreka LHIOK

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE
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IIPSAIMOU U INIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Tpu3Hak neprneHuKyIIpHOCTH 1 bubnmoreka [IOK
MPSIMOM U TNTOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psiMoi 1 bubnmnoreka [HOK
MEPIEHANKYIISIPHON TIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o psiMoit 1 bubamnoreka [HOK
MEPIECHANKYISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsmoit bubnmnoreka LIOK
30 - 1
NEPHEHINKYISAPHON IIIOCKOCTU https://m.edso0.ru/7d18834b
[TeprieHAUKYNSAP U HAKIIOHHBIE:
31 a(iTOHiI/IeYOT ”I[)O‘H(I/I 0 TUIOCKOCTH 1 butmorexa LIOK
P f[ ’ https://m.edso0.ru/33c477d3
paccTosiHue OT MPSIMOK JIO TUIOCKOCTH
[leprnieHIuKyNAp ¥ HAKIOHHBIE:
32 a(iToslfmeYOT quKH 0 TUTOCKOCTH 1 bubmmorexa [IOK
p VH ’ https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
[leprieHIUKYNAp ¥ HAKIOHHBIE:
33 ag():To;IiHeyOT IT)quI/I 0 TJIOCKOCTH 1 bubamorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOK JI0 TUIOCKOCTH
[TeprieHIUKYIISAp ¥ HAKIIOHHBIC:
34 a(iTOﬂHI/IGYOT IT)quI/I 0 TUTOCKOCTH 1 bubmmorera [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKAY 1 bubnuoreka [IOK
MIPSIMOM M TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JByrpaHHbIi yroi, JUMHEHHBIA Yo 1 bubamnoreka [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBbIil yroi, JMHEUHBIA YTroi 1 bubnmnoreka LIOK
JBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [TeprieHANKYIAPHOCTD MIIOCKOCTEH: 1 bubamnoreka [IOK
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IIPU3HAK NEPIEHIUKYIAPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[lepneHANKYIIPHOCTD IIOCKOCTEH
39 1| §3Ha1< neyneg HUKYJISPHOCTH 1B 1 bubmmorera [IOK
P Up AHEYIAD ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepneHMKyJIApPHOCTD IIOCKOCTEH
40 MpH3HAK NEPICHANKYIIPHOCTH 1B 1 bubmmorera [OK
p vp FHKYIAP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MepreHaNKYIIpax 1 bubmorera [OK
P P PHCHAMKYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepIeHINKYIIpax 1 bubmmorera [OK
P p PHCHARKYILP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHaNKYIIpax 1 bubmmorera [OK
P pext HEpHERIMIYILP https://m.eds00.ru/9f246736
KontponbHas pabora 1o remam
44 "TleprneH IUKYISIPHOCTD MPSMBIX H 1 1 bubmuoreka [IOK
mIockocTe" u "YTibl MEXIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U IJIOCKOCTSAMU "
[ToHsITHE MHOTOTPaHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIC U HEBBIMYKJIbIC 1 bubmmorera IIOK
yia y1<" https://m.edsoo.ru/2d24e873
MHOT'OTPAaHHHKH; pa3BEPTKa
MHOT'OTPaHHHKA
[Tpu3ma: N-yrompHas IpuU3Ma; TPaHU U
OCHOBaHMS IIPU3MBI; TIpsiMast U bubnmnoreka [HOK
46 1
HaKJIOHHAs! TPU3MBbI; OOKOBas https://m.edsoo.ru/b4ad63ad
MIOJTHAS TIOBEPXHOCTH MPU3MBI
47 [Tapaytenenunen, NpsMOyrOJIbHBIN 1 bubaunoreka LIOK
napajuleeuIe] U ero CBOMCTBa https://m.edsog.ru/8a7be683
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[Tupamupa: N-yronbHas TUpaMHA,
T'PaHM ¥ OCHOBAaHHE ITHPaMU/IbI;
OOKOBas M MOJHAs TOBEPXHOCTh
NUpPaMU/IbL; TPABUIIbHAS U yceuEHHAs
nupamMuza

Bbub6nunoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBMIIbHBIE MHOTOTPaHHHKH
MOHSITHE TTPABHILHOTO
MHOT'OI'paHHMKA; IPaBUIIbHAS ITPU3Ma
W TIpaBUJIbHAS MMUPAMH/IA; TPABUIIbHAS
TpeyroibHasi MupaMuaa u
IIPaBWIbHBIN TETpa’Ip; KyO

Bbub6nunoreka [JOK
https://m.edso0.ru/074c8865

50

IIpencrasienue 0 npaBUIbHBIX
MHOI'OI'paHHMKAX: OKTa3JIp,
JOJEKadIp U UKOCAIP.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMmMeTpusi B TPOCTPAHCTBE:
CUMMCETpPUA OTHOCUTCIIBHO TOYKH,
MPSMOM, MIIOCKOCTH. DIEMEHTHI
CUMMETpHUU B IUPAMUJIAX,
napaujiCiicnnmincaax, MpaBuJIbHbBIX
MHOT OIpaHHHMKaX

Bbub6nunoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Bruncienne pi1eMeHTOB
MHOTOI'PaHHHMKOB: pEOpa, AMaroHaIH,

YTJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH IIPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAaHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAIMOU NPU3MBI

bu6munoreka [JOK
https://m.eds00.ru/37d84157

54

[Tnomane 60KOBOM MOBEPXHOCTH U

1

bubnuoreka [TOK
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[IOBEPXHOCTH IIPABUIIBHOU https://m.eds00.ru/5603e30b
MAPaMU/IbI, TEOPEMa O TUIOIIAIN
OOKOBOI1 TOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 Konrponbnas padora no reme 1 1 bu6mmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuoreka [JOK
56 Honsrue 00 odneme 1 https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
> OObEM mpamh el 1 https://m.eds00.ru/235171b3
n bubnuoreka [JOK
58 OOpEM mapamm ! 1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOpEM mupamm eI ! https://m.eds00.ru/79¢10312
" bu6muoreka [JOK
1
60 OOnem mpamh et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM MpH3MEI ! https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 OObEm mpusMEI 1 https://m.edso0.ru/1e053890
N bu6munoreka [JOK
63 0 1
OOkEM mpHsMET https://m.eds00.ru/482d3f51
64 KontponbHas pabora o reme 1 1 bubnunoreka LIOK
"OOBbEMBI MHOTOT'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IICHIE
65 CHCTEMAaTHU3allus 3HAHHH. 1 bubmuoreka [{OK
IToctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTDaHHHUKE
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[ToBTOpeHnue, 06001EeHE
CUCTEMATU3ALNs 3HAHUM.
Brruncnenue paccTosHUN: MEXY
JIBYMsI TOUKaMH, OT TOUKH J10 IPSIMOH,
OT TOYKH [0 MJIOCKOCTH, MEKIY
CKPEILMBAIOIUMUCS TPSIMBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosasi KOHTpOJIbHAs paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 06001EeHE
cHCTeMaTH3alus 3HaHUH.
Brruucnenue yrios: Mexay
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU,
MEX/Ty IPSIMOH M TUIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YTIIOB MEXY
IUIOCKOCTSIMU

bu6munoreka [JOK
https://m.eds00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTHyeckue p
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Cdepa u map: ueHTp, paguyc,

1 WaMeTp; TUTOIAIh TTIOBEPXHOCTH 1 bubmorexa [TOK
A TP TUTotan P https://m.edsoo.ru/0341bc2b
cepsl
BsanmMHuoe pacrionoxxenue cepol 1

bu6mmoreka [JOK
2 IUIOCKOCTH;, KacaTeabHasl MITOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans chepol

3 N3o00pakenne cepsl, mapa Ha 1 bubnunoreka LHOK
riockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast MIOBEPXHOCTD,

4 00pa3yoIne UIHHIPHIECKOMN 1 bubnmoreka [HOK
MOBEPXHOCTH, OCh IIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Humuaap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yIoias u och; 1 bubnuoreka [IOK
Iomaas OOKOBOM U ITOJTHOMN https://m.edso0.ru/1886216
MIOBEPXHOCTH
N300pakeHre MIMHIpa Ha
iockocTH. Pa3Béprka numuHpa.

6 CeueHus IMIUH pa (HHOCKOCTII:IO 1 bubmmorera [IOK

H . P ’ https://m.edso0.ru/016e25¢eb
napasuieIbHON WK
NEPIICHIUKYISIPHONU OCH IIAITUHAPA)
bubnuoreka [JOK
7 Konunueckasi moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yrolire KOHUIeCKOH
MOBEPXHOCTH, OCh U BEpIITNHA
KOHUYECKON MTOBEPXHOCTH
Konyc: ocHOBaHMe 1 BepIINHA,
8 o0Opa3yromas ¥ 0Chb; II0IIa1b 1 bubnnorexa [OK
P ot b, TIOTHAA https://m.edso00.ru/897dd3b2
OOKOBOH 1 TTOJIHOW MTOBEPXHOCTH
VY ceuéHHBIN KOHYC: 00pa3yiolue 1
9 BBICOTA; OCHOBa}i/I/ISI " 6poszaﬂ 1 bubmorexa LHOK
’ https://m.edso00.ru/1468bab3
MIOBEPXHOCTh
N306paxenue konyca Ha
mIockoctu. Pa3BépTka KoHyca.
Ceuenus KoHyca (TUIOCKOCTHIO, bubnmnoreka [HOK

10 9 1
MapajuieIbHOM OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOAIIEH uepe3
BEPIITUHY)

11 KomMOuHanwms Ten BparieHus u 1 bubnunoreka LHOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCAHHBIA OKOJIO

12 cdepsr; chepa, BEcaHHAas B 1 bu6mmoreka [IOK
MHOI'OTPaHHUK WJIA B TEJIO https://m.eds00.ru/0b136158
BpalleHUs

13 [TousTe 06 00bEMe. OCHOBHEIS 1 bubmuoreka [{OK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 O05Bé a, KoHyca 1
BEM LHITHHIPA, KOHY https://m.edso0.ru/5513d87b
bub6nunoreka [JOK

15 O0BEM 11apa ¥ wiIomaab chepol 1

P a1 chep https://m.edsoo.ru/d189bde2
bu6mmoreka [JOK

16 [TogoOHBIE TENa B MPOCTPAHCTBE. 1 httos://m.edsoo.ru/810¢fLeb
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CoOTHOILLIEHUS MEKy TUIOMIAASIMHU
MOBEPXHOCTEH, 00hEMaMu
MOIOOHBIX TEJI
17 KonTponbnas padota no remam 1 1 bubamnoreka [HOK
"Tena Bpamenus" u "O6bemMbl TEN" https://m.edsoo.ru/4a33a8ab
BexTop Ha MJI0CKOCTH U B bubnmnoreka LIOK
18 1
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunoreka [JOK
1
19 CrnoxeHue 1 BBIYMTaHUE BEKTOPOB httos://m.edsoo.ru/234f089
bu6mmoreka [JOK
20 ¥MHOMKEHHE BEKTOpa Ha HCIO 1 https://m.edsoo.ru/dee379eb
Paznoxxenue BexkTopa o Tpém
21 HapHBIM II:CKTO SM 1 bubmorexa [JOK
HOROMILIAHAD DaM. https://m.edsoo.ru/a28fd74e
[IpaBuito mapasuienenumnena
Pemenne 3amga4, CBSI3aHHBIX C
22 1| I/IMGHGHI/I?M MpaBUil ACUCTBUM C 1 bubmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBIN METO
23 i I/IpI;IHeHI/II/I reOMef UYECKUX " 1 bubmorexa [TOK
Pup P https://m.edsoo.ru/d3alfe30
3aa4
[IpsmoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. 1 bu6mmoreka [IOK
Koopaunarsl Bextopa. [Ipocreitmue https://m.edso0.ru/48db7058
3a/1a4yu B KOOpJIMHATAX
o5 Yron Mexay BEKTOpaMH. 1 bubaunoreka LHIOK
CkansipHOe IpOU3BEEHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruucienue yrios Mexay bubaunoreka LIOK
26 1
IPSAMBIMH U TUIOCKOCTSMHU https://m.edsoo.ru/8efbe78e
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KonTponbnas pabota mo Teme
27 "BeKTopbl 1 KOOPMHATHI B 1 1 bubmorexa [TOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IICHNE 1
28 cucreMaTu3anus 3Hanuil. OCHOBHbIE 1 bubnmoreka [HOK
(burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 0600IICHIE 1
29 cucreMaTtu3anus 3Hanuii. OCHOBHbIE 1 bubnuoreka [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IUTAHUMETPUH
[ToBTOpenue, 0600IICHIE 1
30 CHUCTEMaTHU3alMs 3HaHUU. 3a1auun 1 bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEHME, 0600IICHUE 1
CHUCTeMaTH3aIus 3HaHWK. 3a/1auun bubmuoteka [JOK
31 1 0
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHME, 0000IICHUE 1
cucreMaru3anus 3HaHuil. OCHOBHBIE bu6munoreka [JOK
32 1
(burypsl, paKThl, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEeOMETPUU
bubnunoreka [JOK
33 HroroBast KoHTpoNbHAs paboTa 1 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IICHIE 1 1 bubmmoreka ITOK
CcUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34 3
[MPOI'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
NpoBepPsIeMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbl cpeiHero o01ero 00pasoBanus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBatrh MOHATUSIMU: TOUKA, IIPsIMasi, IJIOCKOCTh
25 IIpuMeEHTh aKCMOMBI CTEPEOMETPUN U CIEICTBUS U3 HUX NPH PELICHUU
' reOMETPUUYECKUX 3a1a4
23 OnepupoBaTh MNOHATHSAMM: MAPALIENBHOCTh M MEPHEHAMKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEH
-4 KnaccugunupoBars B3auMHOE pacloioKe€HHe NPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMM: JBYTPAHHBIA yrojl, TpaHU JBYTPAHHOIO yIJja,
7.5 peOpo ABYrpaHHOrO yIiia, JMHEHHBIN yroj ABYTPAaHHOrO YyIJia, TpajycHas
Mepa JBYTPaHHOIo yria
6 OmnepupoBaTb MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIH
' MHOT'OI'paHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABHJIbHBIA MHOTOTPAHHUK
27 PacrniozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMuja, Mpu3Ma,
' IPSIMOYTOJIbHBIN Mapaiesienunen, Kyo)
Knaccu¢punupoBate  MHOTOrpaHHUKH, BBIOMpass  OCHOBaHMA  JAJIs
_ KjJaccu(uKauy  (BBIOYKJIbIE W HEBBIIYKJIblE  MHOTOTPaHHUKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TMPSMBIE W  HAKJIOHHBIE TPU3MBL,
napasuIe/ICITUIIe IbI)
29 Onepuposatb MOHATHSAMH: CEeKyIas IIJIOCKOCTB, CCUEHHUE
' MHOTOTPaHHUKOB
210 OOBSACHATH  NPUHLIMIIBI  TOCTPOEHUS  CEUEHHH  MHOTIOrpaHHUKOB,
' HCIOJIb3YSl METOJ] CIIEA0B
Ctpouth ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
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7.12

Pemarn 3aa4i Ha HAXO0XACHHUC T'COMCTPUUCCKUX BCINYHUH 110 o6pa3uaM
WM aJIrOpUTMaM, MNPUMCHAA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOAbI IIPU
pe€ICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH A0

IIOCKOCTU, MCIKAY CKPCIINBAOIIUMUCS IPSAMBIMHU

7.13

Pemats 3aJa4d Ha HaXOXACHHUEC I'COMCTPUUCCKUX BCIWYHH I10 06pa3uaM
WA aJiroputMaM, HNPpUMCHASA HM3BCCTHBIC AHAIUTUYCCKHUC MCTOAbI IIPH
pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCICHUC YTIJIOB
MCKAY CKPCIIUMBAIOIIMMUCA TPAMBIMU, MCKIAY prIMOI\/JI n IIJIOCKOCTBIO,

MEX]y IJIOCKOCTSIMH, IBYIPAaHHBIX YIJIOB

7.14

Beruncnsate 00BEMBI M IUIOMIATU TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMeHeHHeM (OopMYyJl, BBIUUCISATh COOTHOLIECHUS
MEXIY IJI0MAISIMU ITOBEPXHOCTEH, o0bEMamMu n0J00HBIX

MHOT'OI'PaHHUKOB

7.15

OnepupoBarh MOHATUSIMH: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHUH, HCHTP, OCh U IINIOCKOCTh CUMMCTPUU (1)I/IprBI

7.16

W3Bnekarb, mpeoOpa3zoBbIBaTh W HHTEPIPETUPOBATh HH(OpMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpeACTaBICHHYIO Ha

yepTexkax U puUCyHKax

7.17

[IpumensTh reomerpuueckre (akThl A PEUIeHHUs] CTEPEOMETPUYECKUX
3a/1ay, MPENOoJIararolliX HECKOJbKO IIaroB pELICHMs, €CIU YCIOBUSA

MIPUMECHEHHUS 33/IaHBI B IBHOU (hopMme

7.18

[IpumeHsTh TpOCTEUIINE MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a/1aY

7.19

HpI/IBO,Z[I/ITB MNpUMEPBI MAaTCMATHUUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac u

JKU3HH, paClIO3HABATD MTPOSABJICHUC 3dKOHOB 'COMCTPHUH B UCKYCCTBC

7.20

[TpuMeHATh MOMy4eHHBIC 3HAHUS Ha TPAKTUKE: aHATN3UPOBAThH peasibHbIC
CUTyalldl M TPHMEHSTHh W3YyYCHHBIE IOHATHS B IIPOLECCE ITOHCKa
pelieHus MaTeMaTUYECKU copMyIupoBaHHON po0IeMbl,
MOJIETUPOBATh PEaJbHBIE CUTYaIllMH Ha SI3bIKE T€OMETPHH, HCCIEI0BAThH
MIOCTPOCHHBIE MOJENHN C HCIIOJIB30BAHUEM T'€OMETPHUYECKUX TOHSITHH H
TeopeM, armapaTa ajareOpsl, peniath NPaKTUYECKHe 33/1a4H, CBS3aHHbIE C

HaXOXIACHUECM I'€COMCTPHUYICCKHUX BCIIMYNH

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNANIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXAEHUE
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11 KIIACC

e IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl cpeHero o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBarh MOHATHIMU: HWIHMHIPUIECKAs: TIOBEPXHOCTh, 00pa3yromme
6.1 IWJINHIPUYECKON TOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTD,
' oOpasylomye  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnoznaBath Tena BpamieHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TOTYYCHHUS TEJT BPALICHUS
6.4 KnaccugumupoBars B3auMHOE pacioiokeHne cepbl U TIOCKOCTH
OmnepupoBaTh TMOHATHSIMHU: IIAPOBOH CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTA CEIMEHTA, LIAapOBOM CJIOW, OCHOBAaHHE IIAPOBOIO CJOs, BBHICOTA
IIaPOBOTO CJIOS, IIAPOBOM CEKTOP
65 Bbuucnare 00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Ten BpalleHHS,
' TeOMETPHUECKUX TeJl C IPUMEHEHUEM (HOopMyIT
OmnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BIHMCaHHBIH B chepy u
6.7 OITMCAHHBIM OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOIPaHHUK WM TEJIO
BpALICHUS
68 BblUMCIATE  COOTHOIIGHUS MEXAY IUIOIAASAMU TOBEPXHOCTEH H
' 00bEMaMU MOTOOHBIX TET
6.9 N300paxkaTh n3ydaemble (pUIypBl OT PYKH M C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUryp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPNPETUPOBATH U MpPeoOpa3oBbIBATH HH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reomeTpuueckie (akThl UIS PEUICHUs CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEIIOIAraloMX HECKONbKO IIAroB PEHICHHs, €CITH YCIOBHS
MPUMEHEHHMS 3aJJaHbI B IBHOH (popme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

[IOKYMEHT MOAMWCAH 3NEKTPOHHOW MOAMMCHIO
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BrInonHATh JEMCTBHS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha YHUCIO, OOBSICHATh, KAKUMH CBONCTBAMH OHU

00Ja1ar0T

6.15 [IpuMeHsTh MpaBWIIO MapaUICIICIIUIIeIa TIPH CIIOKEHUU BEKTOPOB

OnepupoBarh MOHATHSAMM: JIE€KApTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
6.16 BEKTOpP, MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXIy BEKTOpaMH, CKaSIPHOE IIPOM3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxoguth cymMMy BEKTOpOB W IPOW3BEIECHUE BEKTOpPA HA YHUCIO, Yroi
6.17 MEX]ly BEKTOpaMH, CKaJIipHOE MPOU3BEECHUE, PACKIAIbIBATh BEKTOP IO

JIBYM HEKOJUJIMHEAPHBIM BEKTOpaM

6.18 3anaBarh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19 PemaTe HpOCTeI;’IIHPIC reOMCTPUYCCKUE 3aJadyd Ha IPHUMCHCHUC

BCKTOPHO-KOOPJAWHATHOIO METOJa

Pemarn 3aJa4ud Ha O0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIICHUU U
6.20 HaXO0XKIACHUC I'COMCTPUUCCKHUX BCIUYHUH I10 o6pa3uaM HJIN aJITOpUTMaM,

IMPUMCHS S HU3BCCTHBIC METOAbI npu PCIICHUN CTaHAAPTHBIX

MaTEMAaTHYCCKHUX 3ada4

6.21 [IpuMeHATH TpOCTEHIINE NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMEI ITPHU PEIICHUU CTCPEOMECTPUICCKUX 3aa4

[IpuBOogUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U

6.22

JKU3HHU, paCllO3HABATH MPOSABJICHUC 3dKOHOB I'COMCTPUH B UCKYCCTBC

[IpumMeHSATh TONYYCHHBIE 3HAHWS Ha TMPAKTHKE: aHAIM3UPOBATH
peaIbHBIC CUTYallMM W TPUMEHSATh HW3yd4CHHBIC TOHATHSA B IIpoIecce
MOWCKA peHIeHHs] MaTeMaTU4ecKu CHOpMYIHUPOBAHHOW MPOOIEMBI,
6.23 MOJIETTUPOBAaTh pealbHbIE CUTYAllMH HA SI3bIKE T€OMETPHUHU, HCCIIE0BATh
MIOCTPOSHHBIC MOJEIN C HCIIOJIb30BAHHEM TI'€OMETPUYECCKHX TOHATHU U
TeopeM, arrmapara ajareOpbl, pemaTth MPaKTHYECKUE 331aud, CBSI3aHHBIC C

HaXO0XACHHUEM I'€COMCTPUICCKUX BCIIMIUH

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

I'eomeTpus

7.1

OcHOBHbBIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTue 00  aKkCMOMAaTUYECKOM  IOCTPOCHHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHHU U CICACTBUA U3 HUX

7.2

B3anMmHOE  pacnosnokeHue INpsMBIX B NPOCTPAHCTBE:  IMEpeceKaroluecs,
NapajuleJIbHble W CKpeIlMBaroImuecs mpsmele. [lapamienpHOCTs NpSAMBIX U
IUDIOCKOCTEM B TNPOCTPAHCTBE: NapajUleJbHBIE IpsAMBIE B  NPOCTPAHCTBE,
MapaJUIEIIbHOCTh TPEX IPSAMBIX, MAPAUIEIBHOCTh IPSAMOM M IUIOCKOCTU. YIUIBL €
COHAIPABJIIEHHBIMM CTOPOHAaMH, Yrojl MeXAYy MpsMBIMA B IPOCTPaHCTBE.
[TapannenbHOCTH MIOCKOCTEN: MapayiebHble MIIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
wiockoctei. Ilpocreiiimne npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, apaJjuieNienumne, IOCTPOCHUE CeUeHU I

7.3

[lepneHIUKYIApHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHAUKYISPHBIE MpSMBbIE B
IIPOCTPAHCTBE, MPSMBIE NTApAJIIEIbHbBIE U IEPIIEHANKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH IIPSIMOU U INIOCKOCTH, TEOPEMA O MPSAMOU NEPIIEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yroil MEXIy IMpsSMOA U MJIOCKOCTBIO,
JIBYTPaHHBIA yroji, JHWHEWHBIA Yroil JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PAcCTOSHHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHME OT MpAMOH 10
TUTOCKOCTH, TPOEKIHS (PUTypBl Ha TUIOCKOCTh. [lepneHauKynsapHOCTh TIIOCKOCTEH:
NpU3HAK  MEPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

MepIeHIUKYIIApax

7.4

[lonsiTue MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: Nn-yronpHas
Mpu3Ma, TPaHU M OCHOBAHMS TMPU3MBI, IpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs [TOBEPXHOCTH NMpu3Msbl. lapamienenunen, npsMOyroJbHbIN apauIeaenue
u ero ceoiictBa. [lupamuna: N-yroapHas nupamuaa, FpaHu U OCHOBaHHE MUPaMUJIbI,
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPAMUJIBI, NMPABUIIbHAS U yCEUEHHAS MUPAMUJA.

OeMEHTHI INpu3Mbl W IIHUpAMHABI. HpaBI/IHLHHe MHOT'OIrpaHHHUKH: ITIOHATHUC

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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IIPaBWJIBHOIO MHOI'OIPAHHMKA, IpaBWJIbHAs IpU3Ma W NpaBWIbHAsg MNHUPaMHIA,
MpaBUJIbHASI TPEYTOJIbHAS TUPAMUIa U MPABUIIbHBINA TeTpa’ip, KyO. IIpeacraBienue
O TPaBWJIBHBIX MHOIOIPAaHHUKAX: OKTa’JAp, JoAeKa’ap U ukocadapyrue CeueHus

MMPU3MbI U THPpAMUIbI

7.5

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MNPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMHPAMMUIAX, apAJUICICIIUIICIaX, TPABUIIBHBIX

MHOT'Or'paHHHUKax

7.6

Bbruuciienue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, auaroHanu, yrisl. [linomans
OOKOBOI TOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSAMOM NPU3MBI, IJIOMIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. Ilnomaas 60xoBoi
IIOBEPXHOCTU U IOBEPXHOCTH IIPABUIIBHOM NHMpPaMUIbl, TeOpeMa O IUIOLIAIN

yceuénHoi nupamubl. [TonsTie 06 06b€Me. OOBEM MUpaMuIbl, TPUIMBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEX/TY IIJIOIAIIMH TIOBEPXHOCTEH,

00bEMaMU 1TOI00OHBIX TEJ

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

['eomeTpust

6.1

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroIIMe HUINHAPUYECKONH TOBEPXHOCTH, OCh
LWINHAPUYECKOH moBepXHocTH. LmnuHap: ocHoBaHMA M OOKOBas IOBEPXHOCTH,

o0pa3yrolas U 0Ch, TUIOIMIalb OOKOBOM U MOIHOI MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolme KOHNIECKON MMOBEPXHOCTH, OCh U BEpIITNHA
KOHHYECKOM moBepxHOocTH. KOHyc: OCHOBaHME M BeplIMHA, 0o0pas3yromas U OcCh,
mionaab OOKOBOW M TIOJHOM TOBEPXHOCTH. Y CEUYEHHBINM KOHYC: oOpasyromue u

BbICOTA, OCHOBAHHUA U OokoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, JuaMmeTp, IJIoLa b MOBEpXHOCTH ceprl. Bzaumuoe

PACIIOJIOKCHHUC C(I)epLI 1 TIJIOCKOCTH, KacaTClibHas ITINIOCKOCTh K C(bepe, iomanab

cepsl

6.4

N3ob6paxkeHue Ten BpalleHus Ha TIOcKOCcTU. Pa3BépTka nunuHapa 1 KoHyca

6.5

KomOunanu Tten BpamieHuss U MHOTOTPaHHUKOB. MHOIOrpaHHHUK, ONMHCAHHBIN

okoy10 chepsl, chepa, BIMcaHHAs B MHOTOT'PAHHUK, WM TEJIO BpPaIlleHUs

6.6

[Tonsitue 06 o0bEéMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME

NPSIMOYT'OJILHOTO TMMapajuieNienunena W cieactBuss u3 Heé. OO0béM IUIMHIpA,

koHyca. O0BEM mmapa u momaab chepbl

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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6.7 [Tomo6upie Tema B mpoctpaHcTBe. COOTHOIIEHHS MEXIY — IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeEl

6.8 Ceuenuss nwivMHapa (MapauieNbHO W TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHHIO U MPOXO/AIIEE Yepe3 BEPILKHY), CEUCHUs 11apa

BeKTop Ha IINIOCKOCTH U B HPOCTPAaHCTBC. CnoxeHne W BBIUMTAHUE BCKTOPOB.
6.9 YMHOXKEHUE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIIJIAaHApHBIM

BCKTOpaMm. HpaBI/IJ'IO mapajICaCrumIicaa. Pemenue 3aJa4y, CBA3aHHBIX C

IMPUMCHCHUECM IIPpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

[IpsimoyronbHass cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3agaun B KOOpAMHATaX. Yrol Mexay Bekropamu. CkaispHoe

IMPOU3BCACHNUEC BCKTOPOB. Brmuncaenue YIJIOB MEXKAY HNPpAMBIMHA U IIIOCKOCTSMH.

KooparHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA I€OMETPUUYECKHUX 3a1a4

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGoOBaHNsI K MPEJIMETHBIM Pe3y/JIbTaTaM 0CBOCHHS
MpoBePsIeMOro OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero
TpeGoBaHus o0pa3oBaHus

Bnanenne meromamm A0Ka3aTeNbCTB, AJITOPUTMAMHU DELICHUs 3a/ad;
yMeHue (opMynupoBaTh M ONEPUPOBATH IMOHATHSIMHU: ONpEIETICHHE,
aKCMOMa, TEOpEMa, CJIEACTBHUE, CBOMCTBO, MPHU3HAK, [OKa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHATh UX; YMEHHE (POpMYyTHpPOBAThH
o0paTHOE U IMPOTHBOIOJIOXKHOE YTBEP)KICHHUE, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCHOIB30BATH METOJ MaTeMaTHMYecKoW WHIYKLUY;
IPOBOJUTH  JOKA3aTEJIbHBIE PACCYXAECHHUS TIpU pPELIEHUU 3ajady,
1 OLIEHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCyKICHWM;  yMeHHUe
OIEepUPOBaTh MOHATHUSAMH: MHOXKECTBO, IOJMHOXKECTBO, OIEpallUy HaJ
MHO)KECTBAMH; YMEHME HCIOJIb30BaTh TEOPETHKO-MHOMXECTBEHHBIN
anmnapar JJIs OIMCAaHMsI pEeaJIbHbIX MIPOLIECCOB U SIBJIEHUI U IIPU PELICHUU
3aJady, B TOM 4HCIE W3 JPYrUX YYeOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUIMHU: Ipad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl pa3IMUYHBIMU

crioco0aMu; UCTIONb30BaTh rpadbl MPHU peIIeHUH 3a1au

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJlbHOE YHUCIIO, IIeJI0e YHCIIO,
CTEMEeHb C IIeNIbIM MOKa3aTeleM, KOPeHb HAaTypaJIbHOM CTENEeHU, CTENeHb
C paluOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
mokaszareneM, JIOrapuM Yuclia, CHHYC, KOCHHYC W  TaHTEHC
IPOU3BOJIBHOIO YHUCIA, OCTAaTOK IO MOJYJI0, pPALUOHAIBHOE YHCIIO,
UppalMOHaIbHOE  YHUCIIO,  MHOXKECTBAa  HATypajbHBIX,  IEJNbIX,
2 palMOHANbHBIX, JECHCTBUTENIBHBIX UHCEN; YMEHHE MHCIIOJIb30BaTh
IPU3HAKU JIETMMOCTH, HAaUMEHbIIUN OOIIMN NEIUTEeNh U HauMEHbIIee
of1iee kpaTHoe, anroput™ EBkiuaa mpu pelieHuu 3aaay; 3HaKOMCTBO C
pa3MMYHBIMM ~ TIO3UIIMOHHBIMH  CHCTEMaMH  CUHUCICHUS, yMEHHUe
BBITOJTHATH BBIYUCICHHE 3HAYCHWH M MpeoOpa3oBaHUs BHIPAXKEHHUH CO
CTETIeHsIMH M Jiorapupmamu, mpeoOpa3oBaHuss APOOHO-pPALMOHATIBHBIX

BBIPDAKECHUM; YMEHHE OIEpUPOBaTh IMOHATHUSIMM: I10CIEN0BATEIBHOCTD,
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apupmeTnyeckas nporpeccus, reoMeTpuydecKas nporpeccus,
OeckOHEUHO yOBIBalOIIAsi TEOMETpPHUYECKas MPOrPeccHs; yMEHHE
3aJlaBaTh NOCIEA0BATEIbHOCTH, B TOM UHCIIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHE ONepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U ApI'YMEHT KOMILJIEKCHOIO
yrcna, ¢GopMa 3amucHd  KOMIUIEKCHBIX 4ucenl (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  aireOpamyeckas); yMeTb IPOU3BOAUTH
apupMeTHyecKkre AEUCTBUS € KOMIUIEKCHBIMM YHCIaMH; HPUBOAUTH
IpUMEpPbl  UCIOJIb30BAaHUSA  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBaTh
HNOHATHUAMHU: MaTpuua 2x2 u  3%3, onpeneiauTenb  MaTpULbL,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHEe oIepupoBaTh IMOHATUAMU: palMOHAIbHBIC, UPpPALUOHAIbHBIC,
NIOKa3aTeNbHbIe, CTENEHHBIC, JIorapu(@MUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUSI W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OINEPHUpPOBATh
HOHATHAMU: TOXIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMN U HEPABEHCTB, DPABHOCHIBHOCTH
YpaBHEHUM, HEpPAaBEHCTB WU CHUCTEM; YMEHHE peEllaTh YypPaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHCHUS, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JUIS PEIICHUS MaTeMaTU4YeCKHUX

3a]1a4 U 3aJ1a4 U3 pa3IMyHbIX 00JacTel HayKu U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: (QYHKIUS, YETHOCTH (QyHKIMH,
NEePUOJUYHOCTh (YHKIIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
(GbyHKIWHU, SKCTpeMyM (YHKINHU, HAHOONbIIee M HANMEHbIIIEE 3HAUYCHUS
(byHKIMHM HA POMEXYTKE, HEMPEPhIBHAS (YHKIIHS, aCHMITTOTHI Tpaduka
(¢yHKLMY, TIepBasi U BTOpasi MPOU3BOIHAS (PYHKIIUU, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, ONpeaeaEHHBIN
MHTETpal, YMEHHE HAXOIWTh ACHUMITOTHI rpaduka (QyHKIHH; yMmMeHUE
4 BBIUUCIISAT  TIPOM3BOAHBIC CYMMBI, TIPOW3BEINCHHS, YacTHOIO U
KOMITO3UIIMM (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOM K Ipaduky
(yHKLIMU; yMEHUE HaXOJUThb IMPOU3BOAHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHUE UCIONIb30BaTh IPOM3BOMHYIO JUISI HCCIENOBaHUS (DYHKIIHIA,
HAXOIUTh HAWOONBIINE W HAWMEHBIIWE 3HA4YCHUS (YHKIUH; CTPOUTH
rpad)MKd MHOT'OYJICHOB C WCIOJIb30BAHUEM arapaTa MaTeMaTHu4ecKoro
aHaiu3a; TMPUMEHATh TPOU3BOAHYIO JUIS HAXOXKJICHHUS HAMIY4Ilero

peliCHUd B IMPUKIAJIHBIX, B TOM YHCJIC COLUAIbHO-3KOHOMHUYCCKUX H
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(I)I/I3I/ILICCKI/IX 3aJadax; HaXOJWTh ILIoIaiau u 00BEMBI (I)I/Il“y C MIOMOIIBIO
HHTCrpajia;, NpuBOAUTL MPHUMEPBI MATCMATHYCCKOro MOICIMPOBAHHUA C

NOMOIIIbIO T epeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: TpaduKk (yHKIHHM, oOpaTHas
GyHKOMSA, KOMIO3UIMS (QYHKUWH, JTUHEHHas (YHKIHS, KBaJpaTHIHAS
byHKIHS, paroHaIbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKAe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUIMHK, TOKa3aTenbHas M Jiorapudmuyeckas ¢GyHKIUU; yMEHUE
CTPOUTH TpapuKH HM3YyYCHHBIX (YHKIWH, BBIIOIHITH IMPeoOpa3oBaHUS
5 rpaguKoB (PyHKIIUNA, KCTIOIB30BaTh TPpadUKH ISl U3YUSHUS MPOIIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUM 3aJau M3 IPYruX y4eOHBIX MPEIMETOB H
3aJa4 U3 peabHOM JKU3HU; BBIpaXKaTh (JOPMYIaMu 3aBUCUMOCTH MEXTY
BEIMYMHAMH; HCIIONB30BaTh CBOWCTBA H rpaduku (YyHKOHH 7S
peleHusl ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapaMeTpaMu; H300paxarh
Ha KOODPJMHATHOW IUJIOCKOCTH MHOXECTBA PEIICHHH YpaBHCHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33/ayM pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, I0JIM M YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBlICHHs JINYHBIMU U CEMEUHBIMU
(mHAHCAMM); COCTABJIATH BBIPAKEHHsSI, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCIOBHMIO 3aJa4M, HMCCIEAOBATh IOJNYYCHHOE pEUICHUE U
OLIEHMBATh IPaBJIONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHE MOJEIUPOBATH
peanbHblE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHEHHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHMEM  alllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUESHHBINH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpelHee apupMeTHIecKoe, MeIraHa,
HauOonpIlee W  HaWMEHbIEe 3HAYCHMS, pa3Max, JHUCHEpPCHS,
CTaHJApTHOE OTKJIIOHEHHWE 4YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBATh WH(GOPMALMIO, TPEJICTABICHHYIO B Talnmuax, Ha
Irarpammax, rpadukax, oTpaxkaronlyro CBOMCTBA PealbHBIX IPOIIECCOB
SIBJICHUI1; IPEICTABIATH HH(POPMALIHIO C TOMOIIBIO TAOIHII U JHATPAMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JaHHbIC, B TOM YHCIE C MPUMEHEHHEM
rpadU4ecKuX METOIOB M  DIIEKTPOHHBIX  CPEJACTB; TpadUuecKu
WCCIIeIOBAaTh COBMECTHBIC HAONIONEHUS C TOMOINBI0  JHarpaMm

paccerBaHUs U JIMHEWHON perpeccuu
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YMeHue ornepupoBaTh NOHATHUSIMHU: CIIYYaWHBIM OINBIT M CIyYalHOE
COOBITHE, BEPOSTHOCTh CIy4aHOrO COOBITHS; YMEHHE BBIYHUCIIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpadUuecKuX METOJIOB; MPUMEHSTh
(hopMyJIBl CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYJTy TOIHOM
BeposTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (HaKTHI U (OPMYIIBI,
OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; yMEHHUE ONEpUpPOBAThH
MOHATHUSIMU: CIIy4allHasT BEJIWYMHA, PACIPEICIICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKoe OXXHUIaHWEe, NUCHEPCUsT M CTAaHAApPTHOE OTKIOHEHUE
CIy4allHOM BeNWYMHBI, (DYHKIMU pacrupefeNieHus U IJIOTHOCTH
8 PaBHOMEPHOrO, TMOKA3aTEIbHOIO W HOPMAJIbHOIO PaCIpEICICHUM;
YMEHHE HCHOJb30BAaTh CBOMCTBA W3YYECHHBIX pPacOpeAciieHund Uit
pelieHust 3ajad; 3HaKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIINX YHCEN,
METOJIbl BHIOOPOYHBIX HCCIEIOBaHUI; YMEHHE MPUBOAUTH MPHUMEPHI
MPOSIBIICHHUS 3aKOHA OOJBIIMX YUCENT B MPHPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSIMH: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YMCIO TMEepecTaHOBOK; OwmHOM HpioTOHA; yMmeHue
MPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKACHUS [T pEIICHUs 3a/1a4;
OLICHHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKa, IHpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIrjia, IUIOCKUH yrod,
JIBYTPAHHBIN yroj, TPEXTPaHHBIA YroJ, CKpEelIMBAIOUINECs MpsSMbIe,
NapajuIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXy NPSMBIMH, YrOJI MEXAY NPAMOH M INIOCKOCTBIO, YrOJl MEXIy
9 IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IPU
pelIeHNH 3aJad M3ydeHHble (DAKThl U TEOpeMbl IJIAaHUMETPUU; YMEHHE
OLIEHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHpa; CTPOUTh
MaTeMaTUYECKUE MOJEIN C IIOMOIIBI0 T'€OMETPUUYECKUX IOHATHH U

BCJIIMYWH, pCIIaTbh CBA3aHHBIC C HUMHU IMPAKTHYCCKUEC 3aaa9u

YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAb (QUTYPBI, O0BEM (UIYpPHI,
MHOT'OI'pPaHHHK, MPAaBUJIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHUKA,
10 Ky0, TapajuleNenuIesa, Mpu3Ma, NupaMuaa, ¢urypa M MOBEPXHOCTH
BpallleHNs], WIMHAP, KOHYC, map, cdepa, miomanb chepsl, Miomaib
MOBEPXHOCTU MHPAMHJbI, NPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,

MMPAMOYTOJIBHOI'O TIapajuICICUIICaa, MMUpPpaMU/bl, MIPHU3MbI, HOWJIWHIApPA,
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KOHycCa, I1apa, pa3BEPTKa MOBEPXHOCTU, CEYEHUSI KOHYCAa W LUIIMHIpA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHHE Il1apa, IIIOCKOCTb,
Kacaroufasicsi cgepbl, LUIMHApPA, KOHyCa, YMEHHE CTPOUTh CEYEHHE
MHOTI'OTpaHHMKA, H300pakaTh MHOTOTPAaHHUKH, QUTYpPHl U TTOBEPXHOCTH
BpalIEHUs], UX CEUYECHMS], B TOM YUCJIE C TOMOUIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(hopMyITUPOBATH OMPECIICHUS U3y9aeMbIX (DUT'Yp, BBIIBHTATh THIIOTE3BI
O CBOICTBax W MpHU3HAKaX reOMETpUUECKUX (puryp, oOOCHOBBIBATH WU
ONpOBeprarh MX; YMEHHE NPOBOJAUTH KiIaccu(UKaAMO QUryp 1o
Pa3MYHBIM TPU3HAKAM, BBITIOTHATH HEOOXOJIMMBIC JOTOTHHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHSAMHU: JBM)KEHHE B  IPOCTPAHCTBE,
napayieNbHbIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moA00UsA, MONOOHBIE QUIYpbI; YMEHUE
pacro3HaBaTh paBHBIE U MONOOHBIE (UTYpHl, B TOM YHCIE B HPUPOIE,
UCKYCCTBE, apXUTEKType; HCIIOIb30BaTh I'€OMETPUYECKUE OTHOIICHUS
IOpU pEHICeHWH 3a/1a4; HAXOIUTh TeOMETPUYECKHEe BEIWYMHBI (JJIHHA,
1 yroi, miomaab, o0bEM) NpPU pEUIeHHHM 3aJad M3 JIPYTHX Y4eOHBIX
IPEZIMETOB U M3 PEATbHOW JKU3HU; YMEHHE BBIYHCIISATH TE€OMETPHUCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IJIOUaab, O0BEM, IUIOIIAAb IHOBEPXHOCTH),
UCTIONIB3YSl M3YydeHHBbIE (OPMYJIBl M METOABI, B TOM 4YHCIE: IUIOMIAIb
MTOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IMJIMHIPA, IUIOMAab chepsr,
00BEM Ky0a, MPSMOYrONBHOTO MapauleNenuIea, MUPaMUabl, TTPU3MBI,

nuwirH/Apa, KOHYCa, Mapa, YMCHHC HaXOAUTh OTHOIICHUC 00BEMOB

NOJ0OHBIX GUTYp

YMeHue onepupoBaTh MOHATUSMU: MIPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOpPOB,
NpOM3BEICHNE BEKTOpa Ha YHCIO, pa3jIoKeHHWE BEKTOpa Mo Oaswucy,
12 CKaJISIpHOE TIPOM3BEACHUE, BEKTOPHOE NPOU3BEICHUE, YTONI MEXKIY
BEKTOpaMU; YMEHHE UCIOIb30BaTh BEKTOPHBIN M KOOPJMHATHBIA METOJ
JUIL peLIeHUs TeOMETPUYECKHMX 3ahad M 3adad JpYyrux Yy4eOHbBIX

MPEIMETOB

YMenue BBI6I/IpaTL HOI[XOII}IIJ_II/Iﬁ MCTOH Jid PpCHICHUSA  3ala4u,
13 INIOHMMAHUEC 3HAYUMOCTH MATCMATHUKKW B MU3YYCHHU MPUPOAHBIX H
O6H.[€CTB€HHI)IX IMpoLIecCCOB n SIBJ'IGHI/II\/’I; YMCHHUEC  pacClio3HaBaThb

INPOABJIICHUC 3dKOHOB MATCMATHMKH B HMCKYCCTBC, YMCHHC IIPHUBOJIMTH
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IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUH POCCHMCKOM M  MHPOBOU

MaTeMaTUYECKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kox
1 Yucna u BBIYUCICHUS
11 Harypanbuble u uensie uncia. [Ipu3Haku JeMMOCTH LIETIBbIX YUCe
12 Pammonaneueie  ynciaa. OOBIKHOBEHHBIE U JECATUYHBIE JpoOW, TPOLIEHTHI,
' OCCKOHEUHBIC TIEPUOIUIECKHE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypanbHOW cTeneHu. [leiicTBus ¢ apudmMeTnuecKumu
' KOpPHSIMH HaTypaJbHOW CTENECHH
14 Crenenb ¢ 1enbIM nokaszaresneMm. CTeneHb ¢ palMoHaIbHBIM MoKa3aTeneM. CBoiicTBa
' CTETICHH
15 CuHyc, KOCHMHYC W TaHT€HC YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTAaHTE€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HaTypaIbHbIE JOrapudMbl
JlefictButenbHble  4ucia. ApudMeTHdecKue ornepanud ¢ JACHCTBUTEIHHBIMH
1.7 yrcnamu. [IpubnuxEHHble BHIYUCICHUS, TPaBUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanue BhIpaXKeHU
1.9 KomnuiekcHsie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATBHBIC YPaBHECHHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHU
24 [TokazaTenbHbIC U TOrapU(PMUUECKUE YPaBHEHUS
2.5 Lenble 1 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppannonansHbele HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOrapuMUUECKUE HEPABCHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
211 Matpu1iia CUCTEMBbI IMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpULbl
3 OYHKIUY U TpapUKH

ZIORYMERT TIOATCAH 3JTERTPOHHON TTOATTEO
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Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk dynxuuu. B3aumbHo oOparHble

- ¢ynkuuu. YétHeie 1 HeuéTHbIe QyHKUMU. [leprognueckue GyHKIH
OO6nacTp ompeaeneHUss W MHOXKECTBO 3HaueHuil ¢yHkuuu. Hynmu QyHKmmm.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXKYTKM  MOHOTOHHOCTH  ()YHKIUH.
' MakcuMymbl 1 MUHUMYMBI (yHknuu. Haumbomnbiiee W HauMeHbIEe 3HAYCHHE
(yHKIIMM Ha IPOMEXKYTKE
33 CrenenHas (GyHKIMS C HAaTypaJdbHBIM W IENbIM MOKa3arenem. EE cmoiicTBa u
' rpacduk. CBolicTBa U rpaduK KOpHs N-0i CTENEeHH
34 Tpuronomerpudeckue GyHKIUH, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u gorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. Acumntotel rpadukoB ¢yHkumii. CBoiicTBa  (QYHKIIHIA,
' HEMpPEepBHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabLHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEN0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckast mporpeccuu. opmyna CI0XKHBIX IPOIIEHTOB
4 Havana marematudeckoro ananusa
41 [IpousBoanas ¢pynkiuu. [Ipon3BoaHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre TPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxosxaeHne HauOONIbIIET0 U HaUMEHBIIET0 3HAYCHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MaTerpan
5 MHo>kecTBa U TIOTUKA
5.1 MHokecTBO, onepalnu HaJ MHOXKecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHMKI
7.4 Tena 1 MOBEPXHOCTU BpalICHUS
7.5 KoopauHathel 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET
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