MyH#uLMIIanbHOe aBTOHOMHOE 0011e00pa3oBaTeibHOE YUPEKAEHHE — CPEIHAS
obweobpaszosatenbHas mkosa Nel0 ¢ yrinyOieHHBIM U3yUeHHEM
OTIENBHBIX [IPE/METOB
(MAQY COL Nel0 ¢ yrimyOneHHBIM M3yUeHHeM OTAe/IbHBIX [IPeAMETOB)

Kysueunos A.B.

o, [42}_;0'7 01.09.2025

s

PABOYAS IPOrPAMMA
(ID 8223108)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»
1u1st ooyuaromumxest 10-11 kimaccoB

ExatepunOypr 2025



INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OO0IIero 0Opa3zoBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaroImMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BuTUg oOy4aronuxcsi, GopMuUpoBaHUsA (DPYHKIHMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaronmxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBisieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUsS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUH OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMaibHOro ObITHs, (opma
OTPAXXEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHME  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEANHSIET pa3HbIe BUAbI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPpo(decCHOHATBLHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBIICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUM, crneuuUIHBIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJarouMXxcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee rIyOO0KO, eciin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmkeHre eI OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

o (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJBTYpPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OINUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (dopMupoBaHHE YMEHHsI pAclO3HAaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEIICHHUS 3a/1aY Ha MOCTPOCHHSI Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PpELIECHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCykJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;

e Pa3BUTHE MHTEJUICKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIJICHUS;
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e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATh MPOSBICHUS] TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYCHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHITh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar Uil peuIeHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH ITOJYYECHHBIC PE3YIIbTATHI.

OTIUYUTENFHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYpC
CTEPEOMETPHUH B HAYaJIe€ €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHUs, U ONpENeIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa HajJ HUMH, 4TO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHHUIO IIpEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcs B Kypce CTepeOMETPUN TPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HaA HATJAIHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs He TOJNIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEeIHET0 00111er0o 00pa3oBaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM O00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4aroUuXcs, pacuIupsis U
yriay6usist €€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



COAEPXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
NapajulelibHble W CKpemmBaronmecs npsamble. [lapauiensHOCTh NpsAMBIX U
IUDJIOCKOCTEW B MNPOCTPAHCTBE: MAPAJUIECIBHBIE TMPSAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHBIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPHl HA TIJIOCKOCTU: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSMOH
MEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAaHHOIO  yIJid.
IleprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipu3ma: N-yronapHas
pU3Ma; TPaHu U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, rpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJTHAS TIOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS
yceu€éHHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
IIpaBWJIbHAs IHMPAMHJA; NPABUIIbHAs TPEYroJibHAs IHPAMHUAA W IPABWIbHBINA
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus: Ipu3Mbl U MUPAMHUIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU. DJEMEHTHI CAMMETPUH B MUPAMUIAX, HapaJUICIEIUIIEIaX, IPABUIbHbIX
MHOTI'OTPAaHHHKAX.



BrluncieHne 93J€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOW TOBEPXHOCTH MPSIMOU TMPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTM M TOBEPXHOCTH MPAaBWIBHON MHUpPaMUJIbI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tono6uple Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcHOBaHME U BepIlIMHA, 00pa3yromias
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
IJI01Ia1b ChEpHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[logoOubie Tena B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus MMHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CkalsipHOE MPOU3BENIEHHE BEKTOPOB.
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Breraucnenue YIJIOB MCXKAY IPAMBIMU U IINIOCKOCTAMM. KOOp,Z[I/IHaTHO-BCKTOpHHﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4Y.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOrO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIUK 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHICTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHU; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
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caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, IMOHUMAHHEM BIWSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUCHTAIlMEl Ha MPUMEHEHUE MATEMAaTHUYECKUX 3HAHUU JJIsl pellieHUs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCIICJICTBUUN JIJTI OKPY’KAIOILIEH CPEBI.

LleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTHKH, [TOHUMaHHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TaroB €&
pPa3BUTUST ¥ 3HAYUMOCTH IS Pa3BUTHS I[UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEHOBATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEpU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUe20  Mupa;  NpuMeHeHue  J102UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUH; YCTAaHABIMBATh CYIICCTBEHHBIM  TMPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
TIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NpOTUBOpEYHs B (aKTax, NaHHBIX, HAONIONEHUSX U YTBEPKIACHUSX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,
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e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (MPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOMpATh HambOOJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BAaTh BOIIPOCHI KaK MCCJIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME IPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE MW  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4E€CKOIro
O0OBEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTAMHU, SBJICHUSIMH, MPOIIECCAMHU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOTO HAOIOEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunopmanmueii:

e BBIABIISTH AePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJI OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTD uHdopmanuu o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:

e BOCIPUHUMATH U GOPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHUS
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B YCTHBIX U MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHUS
3aJa41, KOMMEHTHPOBATh MOJTYYECHHBIH Pe3yiIbTaT;

B X07ie 00CY’KJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
peIIeHUs; COMOCTABIATh CBOM CYXACHUS C CYXICHUSMH JpPyrux
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iUuue M CXOJCTBO MO3MILHUN; B
KOpPEKTHOM opme GpopMyaHpoBaTh pa3HOTIIACHs, CBOU BO3PAKEHUS;
OPEJICTaBISITh  pE3yJNbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
MCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYTICHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3aJay; NPUHUMATH 1€ COBMECTHOMU
NEeSATEIbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM  paloThI,
pacmpenenartb BuAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBI€ MITYPMb» W HHBIE); BBINOJIHATH CBOIO YacTh padOThl U
KOOPAMHUPOBATH CBOM JEHUCTBUS C IPYTUMU YIE€HAMHU KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIBb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUJIETh TPYHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAUJEHHBIX OLINOOK, BHIABICHHBIX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MIPUYUHBI TOCTHKECHHS WIM HEJNOCTH)KEHHUS PE3YJNbTAaTOB AEATEIBHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: NMAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpunmpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKAaUUU (BBINYKJIblE W HEBBINYKJblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas IIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO 00pas3iam MiH
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUUYCCKUX BEJIMYUH MO 00pas3am Win
aJITOpUTMaM, TPUMEHSST W3BECTHBIE aHAJIUTHUUYECKUE METOJbl TPHU PELICHUH
CTAaHJIAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMU, MEXIy TMNPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOLAAN MOBEPXHOCTEH MHOI'OIPAHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.
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OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
MIPEANOJIATAOIINX HECKOIBKO IarOB PELICHHUs, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbI
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYy4YEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, arnmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OO0pa3yroIIHe
UAJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIomue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
L1apPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAIASIMU MOBEPXHOCTEH W 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.
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W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHH 00JIaJIal0T.

[IprMeHATh MPAaBUIIO NIApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomeTpuueckue (HakThl 1J1s1 pEIICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEANOIATAOIINX HECKOIBKO IarOB PEIICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemarte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemlarp 3amaum Ha J0Ka3aTelIbCTBO MATEMATHYECKWX OTHOLICHUH U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH [0 00pa3liaM WJIu allfOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMATUUECKHUX 3a]1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [PU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKWA3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpUuMEHATh TMOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLIECCE IIOMCKAa PELICHUS
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATHHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYMH.
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10 KJIACC
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KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
4 VYTIiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MrororparHKi1 1 L https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
1
6 OOBEMEI MHOTOrpaHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa LOK
p ' P - https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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I[TPOT'PAMME

11 KJIACC
KosauyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/mn P Kourpoububle IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 Tena ppatettits 12 https://m.edso00.ru/1c209e37
" bubnuorexa [JOK
2 Obmer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUME
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10 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npocrpancTso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubamorexa LOK
P pHeyH L https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepelluHbl OTpEe3Ka
[TonsaTHA: nepecekarommecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubnuorexa LIOK
- 1TeP https://m.edsoo.ru/2d8a9c99
IpsiMasi ¥ III0CKOCTh
[TonsaTHA: nepecekarommecs
3 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubmmorexa [OK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi ¥ MII0CKOCTh
3HAKOMCTBO C MHOI'OT'PaHHHUKaMH,

4 n300pakeHrue MHOTOIPaHHUKOB Ha 1 bubmuorexa [IOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
yepTexax
HauanbHble cBefieHus 0 KyOe u

5 MUPAMUJE, X PA3BEPTKU U MOAEIH 1 bubmmorexa [JOK

PAMIAE, X passep ACTH. https://m.eds00.ru/h300f38
CeueHusi MHOTOIPaHHUKOB




HauanpHbie cBeneHns o Kyoe u

19

bubmuorexa [JOK

6 nupamujie, X pa3BEPTKU U MOJIEIH.
P > 11X Passep https://m.edsoo.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB
[TonsTHE 00 aKCHOMATUYECKOM
7 IIOCTPOEHUH CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
IMOCTPOEHUH CTEPEOMETPHM: bubnuorexa [JOK
8
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHM: bubnuorexa [JOK
9
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTne 06 akcMOMaTUIECKOM
10 MMOCTPOEHUH CTEPEOMETPHM: bubnuoteka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 MIPOCTPAHCTBE: MEepPECEKaIOLINeCs, bubnuoreka [IOK
MapaJyIeIbHbBIE U CKPEIIMBAIOIINECS https://m.edso0o.ru/1a2520f6
TpsIMbIC
[TapannensHOCTh MPSMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
bubmuorexa [JOK
12 napajuieJIbHbIE PSIMbIC B

IIPOCTPAHCTBE; MApaUIEILHOCTD
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3




HapaJ'IJ'IeJ'IBHOCTB IMPpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE!

20

bu6mmoreka [IOK

13
[TapannensHOCTh NPSIMOM U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnunoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubmuorexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnuorexa [JOK
napajiebHbIe IIJI0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
IIpocreiilne NpoOCTPaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTU: TETPad bubmorexa LIOK
P - TeTpasap, https://m.eds00.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6nmoreka [JOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edso0.ru/1d434dOf
bu6mmoreka [JOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[IpsiMbI€ U TUIOCKOCTH B 1 bubnuorexa [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a%e56
MPSAMBIX U MJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOU U
PHCH/MIEYITD P bubmuorexa [JOK
23 MJIOCKOCTH: TIEPIIEHAUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [IpsiMble mapasnienbHbIC U bubnmoreka [JOK
MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak neprneHIuKyJIsIPHOCTH bubnunoreka [HOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSMOU U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnnorexa [HOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubnunoreka [JOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoi bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTosHUE OT TOYKH JO MIIOCKOCTH, bubnuoteka [JOK
paccTossHUE OT IMPSAMOM 110 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:

32 paccTosHUE OT TOYKH JO MIIOCKOCTH, bubnuoteka [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:

33 paccTostHuE OT TOYKH JI0 TIIOCKOCTH, bubnmnoreka [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJI0CKOCTH

34 [lepnieHIUKYNSIp ¥ HAKIIOHHBIE: bubnuorexa [IOK

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10
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IJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY bubnmoreka [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnunoreka [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIA yTroi bubnmoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
38 MIPU3HAK MEPIICHIUKYISIPHOCTH bubnuorexa LIOK
p p g P https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEMH
[TeprieHAMKYAAPHOCTD IIOCKOCTEM:
39 1} E?;H&KH neyneg WKYJISIPHOCTH bubmorexa LIOK
p p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
40 1} 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubmorexa LIOK
P P fl yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX NMepreHAUKYIIpax bubmorexa LIOK
P P PHCHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHeHANKYIApaX bubmorexa LIOK
p P PHCHMIYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYISIPax bubmiorexa LIOK
p P PHCHAHKYILP https://m.eds00.ru/9f246736
KonTponbHas paboTa no remam
44 "IlepneH IUKYISIPHOCTD NMPSAMBIX U 1 bubnuorexa [IOK

mockocTeil”" n "Yriasel MexIy
MPSIMBIMU U TJIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3




Ilousarue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbI
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45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmorexa LHOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: N-yroypHas npu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsiMast U bubnunoreka [HOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl HOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOyTOJIbHbII bubnuorexa [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrosibHas nupammuaa,
IpPaHu ¥ OCHOBaHHE MHUPaMU/IbI;
48 OOKOBast ¥ IOJTHASI TOBEPXHOCTH bubamorexa LOK
https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbI; IPABUIIbHAS U
yCceu€HHasi mupamMuaa
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MOHSTHE MPaBUIBHOTO
49 MHOT'OTPaHHUKA; IPaBUJIbHASI bubnnoreka [JOK
[IpU3Ma U NpaBUIIbHAS IUPAMHUJIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOIbHAS MHUpaMUIa
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTa’p, bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
JOJEKa’AP U UKOCAdIP.
CummeTpus B IpOCTPaHCTBE: BuGmiorexa LIOK
o1 CUMMETPHSI OTHOCUTEIIBHO TOUYKH,

MPSIMOM, TUIOCKOCTH. DJIEMEHTHI

https://m.edsoo.ru/b9e777d9




CUMMCETpPHUH B IIMpaMuax,
napajiiCICnuicaax, rmpaBUJIbHbIX
MHOI'OI'paHHHUKaXx

Brlunciienue 3j1eMEHTOB

24

bubmuorexa [JOK

>2 MHOTOIPAHHHKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JTMArOHAaJI!, YIJIbl
[Tnouianp 60KOBOM IOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, IUIOIIAdh OCHOBAHHMA bubnmorexa LOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOU MPU3MBbI
[Inomanp 60KOBOM OBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
o4 MUPAMUBI, TEOPEMA O TLIOMIAAN bubmorexa [TOK
PAMIARL, TEOP N https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbhas pabota no teme 1 bubnnorexka [JOK
"MHororpaHHuKku" https://m.eds00.ru/a95f5c04
N bubmuoreka [JOK
I1
> omATie 00 00bEMe https://m.edso00.ru/7ad0020b
N bubnuoteka [JOK
;
> OOBEM MHpaMiL https://m.edso00.ru/235171b3
" bubnuorexa [JOK
>8 OGbEM nipai AL https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59
OGbEM nipai AL https://m.eds00.ru/79¢10312
60 O0BEM TUpaMUIBI Eubmiorexa IIOK

https://m.edsoo.ru/2faadc3f
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. bu6mmoreka [IOK
61 OOnEm MpH3Me! https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OOnEm npHsMe! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OGbEm npusmbt https://m.eds00.ru/482d3f51
64 KonrtponsHas pabora o Teme 1 bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3allKsl 3HAaHHIA. bubmuoreka [JOK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHHE, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Beluncrienune paccTosHUN: MEXIY
66 JBYMSI TOYKaMH, OT TOYKH JIO bubmorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMUA
bu6mmoreka [JOK
o7 Hrorosas KonTposbHas pabota L https://m.edso00.ru/b9146bc0
[ToBTOpEeHMEe, 06001IEHNE
cHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrios: Mexay BuGmiorexa [IOK
68 CKPEIIHUBAOIIUMHUCS TTPSIMBIMH,

MEXy IPSAMOH U INIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXY
IIJIOCKOCTSIMU

https://m.edsoo.ru/56765e8b




OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgponbie

Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero U3yueHusi  oOpa3zoBaTeibHbIE

padoThI padoTshI
pecypcsl

Cdepa u map: HeHTp, pajanyc,

1 WaMETP; TUIOIIAIb MOBEPXHOCTH 1 bubmmorexa [JOK
A P> tmad p https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl

) U TUIOCKOCTH;, KacaTeabHas 1 bubnunoreka [JOK
IUTIOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cdepbl

3 H3ob6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
iockoctd. CedeHns mapa https://m.edso0.ru/bc15f7f2
[unuaapudeckas IOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnuoteka [JOK
ITOBEPXHOCTHU, OCh https://m.edso00.ru/6054b8c1
UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoteka [JOK
TUIOMIa1b OOKOBOM U MOJHOMN https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mummHIpa Ha

5 MJIOCKOCTH. Pa3BépTka uiMHApA. 1 bubnuotexa [JOK

Ceuenus nuuHApa (MIIOCKOCTHIO,
napauielbHOW Win

https://m.edsoo.ru/016e25eb




HEPIICHIUKYIIPHOU OCH
AJTUHIPA)
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Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bubmuoreka [JOK

! MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepiMHa,

8 o0pa3yrolas 1 0Ch; IIOMAIb bubmorexa [JOK

. N https://m.edso00.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZHﬁ u goxzf;: bubmorexa HOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N306paxeHne koHyca Ha
mI0cKkocTy. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnmnorexa [JOK
MapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

1 KombOunanus ten BparieHus u bu6mmoreka [JOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 oko1o cepsr; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOT'OT'PaHHUK WK B TEIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tourstue 06 06BEMe. OCHOBHEIC bu6mmorexa [IOK
CBOMCTBa 00BEMOB Tell https://m.edso00.ru/26a03fb7

14 O0BEM IuIMHApa, KOHYyCa bubmmorexa LOK

https://m.edso00.ru/5513d87b
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N bu6mmoreka [IOK
15 00
bEM 1apa 1 IIoWAEL Cheph! https://m.edsoo.ru/d189bde2
[TonoOHEBIE TENIa B MPOCTPAHCTBE.
COOTHOILICHUS MEXY IIOMAIIMHU bubnunoreka HOK
16 . .
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOAOOHBIX TEN
KoHTposbHas pabota 1mo Temam
17 "Teina BpameHus" u "O0beMBI 1 bubmorexa LIOK
| partl https://m.edsoo.ru/4a33a8ab
Tel
18 BexkTop Ha mockoctu u B bubnnorexa [HOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 Cro)XeHne ¥ BEIYATAHUE BEKTOPOB bubmorexa HOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOPa Ha YHUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379¢eb
Pa3znoxxenne BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubmorexa [JOK
p paM. https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenunena
Pemenne 3amad, CBSI3aHHBIX C
22 MNpUMEHEHHEM MPaBUII IEHCTBUH C bubmorexa [JOK
p p https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHEBIN METO
23 I I/IpiIHeHI/II/I reOMep NYECKIX ! bubmorexa [JOK
pup ™ https://m.edsoo.ru/d3alfe30
3amay
[IpamoyronsHas cucTeMa
pAMOYE bubnmnoreka [JOK
24 KOOpJMHAT B IIPOCTPAHCTBE.

Koopaunatsl BekTopa.

https://m.edsoo0.ru/48db7058




[Ipocreiimue 3a7a4u B
KOOpJIMHATAX
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Yrois Mexay BEKTOPaMH.

bubmuorexa [JOK

23 CianpHoe MpoH3BeeHie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
IPSAMBIMH U TUIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no Teme

27 "BekTopbl 1 KOOPIMHATHI B 1 bubmorexa LHOK

" https://m.edso0.ru/77c22fc5

IIPOCTPAHCTBE
IToBTOpEHHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYpHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIeHNE U

29 cUCTEMaTU3alusa 3HAaHUM. bubnnoreka [JOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 cUCTeMaTu3aIus 3HaHWi. 3a1aun bubnuoteka [JOK
IIJIAHUMETPUU U METOJbI UX https://m.edso0o.ru/7491efeQ
peleHus
[ToBTOpenwue, 0600IIEHNE U

31 cHUcTeMaTU3alys 3HaHUI. 3a/1a4n bubnuorexa [JOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peleHus

39 [ToBTOpenwue, 0600IIEHNE U bu6nmoreka [JOK

cUCTEMAaTHU3alus 3HAHWN.

https://m.edsoo.ru/74b2ad91




OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN
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[TPOT'PAMME




32



33

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePSIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
. [TprMeHATh aKCHOMBI CTEPEOMETPUN U CIIECTBHSI U3 HUX IIPU PEILICHUN
' reOMETPHUECKUX 33124
23 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh M NEPHEHAUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
-4 KnaccugumupoBars B3anMHOE PacIiOIOKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh HOHATHAMM: ABYTPAHHBIN yroi, TpaHu IBYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOrO Yyrjla, JIMHEHHBIM Yron JBYIpaHHOTO YIJa,
rpajycHas Mepa JBYTPaHHOI'O yria
OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIbIH
7.6 MHOTOTPaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, TIPaBUJIBHBIH
MHOTOT'PaHHUK
24 Pacrio3HaBaTh OCHOBHBIE BUJBI MHOTOIPAaHHMKOB (IHpamKia, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
. kinaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIBIE  MHOTOTPAaHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMbIE UM HAKIOHHbBIE IPHU3MBI,
napaIeIICITUIIe IbI)
29 OnepupoBaTh  TMOHATHSAMHU:  CEKylas  IJIOCKOCTb,  CEUCHHE
' MHOT'OI'PaHHHUKOB
210 OOBACHATH MNPUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YS METOJT CIIEIOB
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7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTEXXH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOUKaMH, OT TOUYKH OO0 HpﬂMOfI, OT TOYKH OO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

7.14

Pematn 3aJla4d Ha HAXO0XKACHUEC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAIUTUYCCKHUEC MCTOJbI IIPpH
pemiCHUN CTAHAAPTHBIX MATECMATUYCCKUX 3a1av Ha BbIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOIHUMUCA IMTPAMBIMUA, MCKIY HpﬂMOfI " INJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruucnate 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOTPAaHHUKOB
(mpu3ma, mnHMpaMHga) C TOpPUMEHEHHEM  (GOPMYIN,  BBIYHCIATH
COOTHOILIEHUS MEXKY IUIOIIASIMU IIOBEPXHOCTEH, 00BEMaMu MOTOOHBIX

MHOTI'OIr'paHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumeHsTH reoMeTpudeckre (GakThl A PELICHUs CTEPEOMETPUIECKUX
3aJa4, MPEANOIAralonIuX HECKOIBKO IIAaroB PEIICHHs, €CIH YCIOBHS
NpUMEHEeHU 33JJaHbl B IBHOH popme

[IpuMeHATH mpocTeHIIHEe NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

7.20

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATH TOJYYEHHBIE 3HAHWA HAa TNPAKTHKE: aHAIW3UPOBATH
peanbHbBIe CHUTYyallud W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOUCKA pEeIICHUsT MaTeMaTW4ecku C(OpMyIUpPOBAHHON MPOOIEMBI,

MOACIINPOBATE PCAJIbHBIC CUTYyallMU HA A3BIKEC 'rCOMCTPHH, NCCIICIOBATH
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MOCTPOCHHBIC MOACIIU C UCIIOJIb30BAHUECM I'COMETPUUCCKHUX MMOHATUH U
TEOpPEM, allriapara aJIFC6pBI, peliaTh NPakKTHYCCKUE 3aJla4r, CBA3AHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBarb TIOHSITUSIMU . [WTHHPAYECKAsT MTOBEPXHOCTb,
6.1 o0pasyronye MWIMHAPUIECKON MOBEPXHOCTH, HWJIMHID, KOHHYECKAsI
' MMOBEPXHOCTh, O00pa3ylolmue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYeHUs TeJl BPALLeHUs
6.4 KrnaccudunupoBars B3aUMHOE pacroiiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOM CJIOW, OCHOBAHKE IIAPOBOTO CJIOSI, BHICOTA
IAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYECKUX TeJl C MPUMEHEHHEM (opmyIT
OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OIMCAHHBIN OKOJIO cdephl, cdepa, BIUCaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
68 BbIYHCHsATE COOTHONIICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N3o00paxaTh n3ydaemble GUTYpPHI OT PYKH M C PUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInONMHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PHUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI

BpalICHUsA
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6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX (UTypax, NPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

6.12

6.13

6.14

[TpumeHsaTh reomMeTpruecKue (hakThl 1JIs pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEaNonaraloluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIIOBUS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme
OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

BremonssaTh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYHUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa 4YUCIIO, OG’I)SICHHTI:, KaKHMH CBOMCTBAaMH OHHU

001a1ar0T

6.15

[IpumeHsTh paBUIIO NapajuieenuIe1a Ipy CI0KEHUH BEKTOPOB

6.16

6.17

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MeExXAYy BCKTOpAMH, CKaJIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPbI
HaXO,I[I/ITB CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIaAbIBATh BEKTOP

10 IBYM HCKOJUJIMHCAPHBLIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOﬁ CUCTEMEC KOOpAHAT

6.19

Pemate mpocreiimne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

Pemates 3agaum Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKHUX OTHOIIICHUU H
HaXOXJACHUC 'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHSA HN3BCCTHBIC METOJBbI npu peIICHUN CTaHAAPTHBIX

MaTeMaTHYECKHUX 3a/1a4
[IpuMeHATH TpOCTEHIINE POTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CHUCTEMBI IPU PEIIEHUU CTEPEOMETPUUYECKUX

3aaad

6.22

[IpuBOIUTE IPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

[IpuMeHsATh TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIU3HPOBATH
peanbHBIe CUTYyallMd W TPHMEHSTHh W3y4YCHHBIE MOHATHSA B IIpOIEcce
MOMCKA pEUICHUS MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh PeaTbHBIC CUTYAIMH Ha S3bIKE TEOMETPHH, MCCIIEI0BATh

MOCTPOCHHBIC MOJCIIN C UCITIOJIB30BAHUCM I'COMCTPHUICCKUX MOHATHH U
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TeopeM, anmapara aredpbl, perarh MPaKTUYSCKUe 3a1a41, CBSI3aHHbIC

C HAXOXACHUEM I'€OMCTPUICCKUX BEJIIMYUH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eometpus

OCHOBHBIE TOHSITHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, ITPOCTPAHCTBO.
IlousTue 00 AKCHOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AaKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHOe pacmonoxeHue InpAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs OpsAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajulelIbHbIE IpsSMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy TMpPsAMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX Mockocted. [Ipocreiimme mnpocTpaHCTBEHHblE (UIYpBl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHHUI

IlepneHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYJIAPHOCTH IPSAIMOM M IUIOCKOCTH, TeOpeMa O MpsMOH
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YTOJ MEXIY HPSIMOM U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA Yrojl JBYIPAaHHOIO  yrIJa.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 710 TNIOCKOCTH, MPOEKLUs (PUTYpBI Ha MIIOCKOCTh. [leprnenaAuKynsipHOCTh
IUIOCKOCTEM: NMPHU3HAK MEPIEHIANKYIIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o Tpéx
MEePIEHIUKYIISIPAX

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi U HAKJIOHHAS NPU3MBbI, OOKOBasi U
IOJIHAS IIOBEPXHOCTH IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajulejienume] U ero coucrsa. Ilupamupa: n-yrosnbHas nupamMuna, TpaHd U
OCHOBaHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASI TOBEPXHOCTh MUPAMHU/Ibl, IPaBUIbHAS U

yceuéHHas NupaMujaa. OJIEMEHTbl Hpu3Mbl M nupamuisl. [IpaBuiibHbIE
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7.5

7.6

MHOT'OIPAaHHUKHU: ITOHATHE MPABWIBHOIO MHOIOIPAHHMUKA, IIPABWIbHAS NpU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W ITPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Jp,

AO0ACKa’ Ap U UKOCASAPYIruec Ceuenus IIPU3MBbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEMEHTBI CUMMCTpPUU B nupaMujaax, napajjicjiicnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomians
OOKOBOW TOBEPXHOCTHM U TOJHOM IOBEPXHOCTH HPSAMOM MNPU3MBI, IUIOIIAMIb
OCHOBaHUH, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnommane 0oxoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM IHUPAaMHUbI, TeOpeMa O IUIOLaaAn

yceu€nHoi nupamupsl. [Torstue 06 00béMe. OOBbEM MHPaAMUIBL, TIPU3MEI

1.7

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

6

I'eomerpus

6.1

6.2

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue IMJIMHIPUYECKON MOBEPXHOCTH,
OCh UWJIMHAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHoBaHust u  OOKOBast
MOBEPXHOCTh, 00pa3ylolas U 0Ch, TUIOMIAF OOKOBOI U MOJHOM MOBEPXHOCTH

Konunueckass moBepXHOCTh, 0Opa3ymooline KOHHYECKON TIMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

oOpa3yromine U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

6.3

6.4

6.5

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIa/lb TOBEPXHOCTH ceprl. Bzanmuoe

pacnonoxxeHne cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, TIomaih
cdepsl
W300paxkeHue Ten BpalieHHs Ha TNIOCKOCTH. Pa3BépTka MIMHApA U KOHYCa

KomOunanu Ten BpalieHdus ¥ MHOTOTPAHHUKOB. MHOTOrpaHHMK, OIHCAHHBIA

0KOJI0 cepsl, cepa, BIIMCAHHAS B MHOTOI'PAaHHUK, WK TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuleNienuneaa u cieActBus u3 He€. OO0bEM NWIMHIPA,

koHyca. O0BEM mapa u miomanb cepol
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[TomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOIIAIIMU

o1 MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TE
6.8 Ceuenust nuauHApa (MapauieibHO U MEPHEHAUKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOe OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 1mapa
BekTop Ha miuockocTd M B npocTtpaHcTBe. Cl0KEHHE M BBIUMTAHHWE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. llpaBunmo mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpsimoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpa.
6.10 [Ipocreitime 3amaun B KOOpAauHATax. Yroil Mexay Bektopamu. CkalspHOe

IMPOU3BCACHNUEC BCKTOPOB. Brruucnenue YIIJIOB MEXKAY INPSAMBIMH U IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnagenue merogamu JOKa3aTesbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (opMysnupoBaThb W ONEPUPOBATH MOHATUSAMU: ONpEIETICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJIUTH JOKAa3aTENbHbIE PACCYKIEHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHE OIEepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisl  OINUCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PEUICHUH 33]a4, B TOM YUCIIE U3 APYTUX
y4eOHBIX PEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBarh MOHATUAMU: HATYPaJIbHOE YHUCIIO, LIEJI0E YUCIIO,
CTENEHb C LENBIM MI0Ka3aTesIeM, KOPEHb HATypalIbHOM CTENEHH, CTETICHb
C palMOHAIBHBIM  IIOKa3aTejleM, CTENEHb C  JIEUCTBUTEIIBHBIM
MoKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHE HCIOJIb30BaTh
MPU3HAKKU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, ATOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMM CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHMs BBIPAKEHUN CO

CTENEHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX
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BBIPQ)KEHUI; YMEHHE ONEpUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaroIasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  MPUMEPHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue OIICPUPOBATDL INMOHATHAMMU: PALIMOHAJIBHBIC, HPPALIMOHAJIBLHLBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, norapmbMqucxne, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
(GyHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIllee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKINS, aCHMITTOTHI
rpaduka GyHKIUH, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAeNnEéHHbI WHTETpall; YMEHHE HaxOJIUTh AaCHUMITOTHI Tpaduka
(YHKIIMU; yMEHHE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (PYHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K TpaduKy (QyHKIUU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE WCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIICIOBAHUS
GbyHKIMA, HAXOIUTH HAMOOJNIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;

CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHUEM armapara
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MAaTEMaTUUYCCKOT O aHAIN3a; IPUMCHATD IMIPOU3BOAHYIO JJIS HAXOXKIACHUSA
HauJIydmero peucHusA B IPUKIAAHBIX, B TOM YHUCJIE COLOHUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘I€CKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKUIMA, KOMIO3ULUSA QYHKUMH, TUHEHHas (QYHKUUSA, KBaJpaTHUHas
GbyHKUMsA, ~ pauMoOHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUWS,
TPUTOHOMETpUUYECKHEe (DYHKIMM, OOpaTHblE TPUTOHOMETPUUYECKHE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHe
CTPOUTH I'padMKU U3YyYCHHBIX (DYHKIMI, BBINOIHATE IpeoOpa3oBaHus
rpaduKoB GYHKINH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
U 3aBHCHMOCTEH, IIPU PELICHUHU 3a/1a4 U3 JPYTruxX y4eOHBIX IPEIMETOB
W 337124 U3 peaJbHOM JKWU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCHUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHus ypaBHEHUH, HEpPaBEHCTB U 33aJa4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHWH ypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4, MCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHUBATh MPaBAONOIOOHOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallMd HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHune omnepupoBaTh TOHATHAMHU: cpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblliee ¥ HaMMEHbIIIee 3HAYCHUS, pa3Max, JUCIEepPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETUPOBATh WH(OPMALINIO, TIPEICTABICHHYIO B TaOIWIaX, Ha
auarpammax, rpagukax, OTpa)xxaronlyto CBOMCTBA pealbHbIX MPOLIECCOB
U SBICHUH; TPEICTaBISITh HHPOPMAIMIO C TOMOIIBIO TaOIUIl U

auarpaMm; HCCICAOBaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
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NpUMEHEHHEM TpauyecKuX METOJIOB W 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKyd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIO0XKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(opMyJsbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4YailHOH BeNWYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacupeneneHni 1JIs peleHns 3a1a4; 3HaKOMCTBO C MOHATHAMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BbIOOPOUYHBIX HCCIICAOBAHUM; yMeHue
MPUBOJUTh MNpPHUMEpPHl MPOSIBICHUS 3aKOHa OONBIIMX YHCET B
NPUPOJHBIX U OOINECTBEHHBIX SBJCHUSAX; YMEHHME OIEpPUPOBATH
MOHATUSAMM: COYETAHHWE, IIEPECTAHOBKA, YHWCJIO COYETAHWW, YHCIIO
nepecTaHoBoK; 6MHOM HbroTOHA; yMeHHe NpUMEHSITh KOMOMHATOPHBIE
(akThl U paccyXJeHUus JUIsl pelleHHsl 3aay4; OLEHUBAaTh BEPOSITHOCTH
pealbHBIX  COOBITHH; COCTaBISATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWMYHMHA YyIia, IUIOCKUM Yyrodi,
JIBYTPAHHBIA YTOJ, TPEXTPAHHBIA YIoJl, CKPEIIMBAKOLIUECS IPSMBIE,
MapaJUIEIbHOCTD U MEPIEHIUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HNPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHUE OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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10

YMeHue onepupoBaTh NOHATHAMU: IUIOMIAb GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHK, IPaBUJIbHBII MHOTOT'PAaHHUK, CEUCHHE MHOTOTPaHHUKA,
KyO, mapamenenurnes, npu3Ma, nupamuja, Gpurypa m HOBEPXHOCThH
BpallIeHUs, MWINHADP, KOHYC, Map, cdepa, IIomans chepsl, MIomab
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSIMOYTOJBHOTO HapauleenuIea, MMpaMuibl, IPU3MbI, [HIMHIpPA,
KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulellbHble OCH WM OCHOBAaHHWIO, CCUCHHE Iapa, IUIOCKOCTD,
Kacamomascs cdepsl, NUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHUE
MHOTOTpaHHHKa, N300paKaTh MHOTOTPAHHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpAIllCHHsI, WX CEYCHHUS, B TOM YHUCIE C IOMOUIBIO DJIEKTPOHHBIX
CPEICTB;, YMEHHE TPHMEHSTH CBOHCTBA T€OMETPHUYECKHX (HTYD,
CaMOCTOSITENTFHO (HOPMYJTIHPOBATH OIPENEICHUS] H3y4aeMbIX QUTYP,
BBIIBUTaTh THIIOTE3bl O CBOMCTBaX M TPH3HAKAX TC€OMETPHYECCKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJUTH
KJIaccupukanuio GUryp IO pa3IM4YHbIM IPHU3HAKaM, BBIIIOJIHSATD

HCO6XOILI/IMI)IC JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHHe omnepupoBaTh MOHATUSMH: JIBUKEHHE B IPOCTPAHCTBE,
TapajuIeNIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B ITPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOJO00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPO/IE,
UCKYCCTBE, apXUTEKTYpe; MCIOJIb30BaTh T€OMETPUUYECKHE OTHOILICHHUS
NP pEIIeHUH 3a/1a4; HaXOJUTh I'€OMETPUYECKHE BEIMYUHBI (JITHHA,
yroj, miom@anb, o0bEM) MpH pelIeHHH 3a1ad U3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEaTbHOMN KU3HHU; YMEHUE BEIYUCIISATH TEOMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIAab, 00BEM, IJIOIAb MOBEPXHOCTH),
WCTIOJNB3ysl M3y4YeHHBIE (HOPMYIBI W METONBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTH MUPAMU/IbI, TIPU3MBI, KOHYCA, IWIMHAPA, TIOMAb CHEpHI;
00BEM Ky0a, IPSIMOYTOIFHOTO TMapalyIeNienuIe a, MUPaMHUJIbl, TIPU3MBI,
HWIMHIPA, KOHYyca, IIapa; yMEHHE HaXOJUTh OTHOILIEHHE OO0BEMOB

OoI00HBIX QUryp

12

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYrOJIbHAasg  CHUCTEMa
KOOP/AMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO

0a3ucy, CKaJsipHOE IPOM3BEIEHHE, BEKTOPHOE IPOU3BEAEHHE, IOl
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MEXKIY  BEKTOpaMH; YMEHHME  HCIOJb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ Ul PELICHUS T€OMETPUYECKUX 3a7ad M 3a1ad

JpYruX y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh NOAXOIAIMIMM METOJ /I pEUIeHMs 3a/layi;
[IOHMMAaHUE 3HAYUMOCTH MAaTEMaTHUKM B HU3YYEHUU MPUPOJHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




47

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon

1 Hucna u BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMoCTH HEIbIX YUCell

1 Paumonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEUHbIE IEPUOUUECKUE IpOoH

r Apudmernueckuil KopeHb HaTypaJIbHOM cTreneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBUTENnbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnxEHHbBIC BRIYUCIICHNS, IPAaBUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3yibTara BEIYMCICHUN

1.8 IIpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenble u 1poOHO-pallMOHANTbHbIE YPaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS

2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppatnmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
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2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpapuKH
31 OyHK1UA, cmocoos! 3ananus Gynkmuu. ['padux dyHknuu. B3aumuo obOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe GyHKuMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMid ¢yHkumu. Hymu QyHkmm.
32 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MaxkcumymMbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
23 CrenenHas ¢yHKLUMs C HaTypajlbHbIM M LENbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumMnToThl TpadukoB QyHknuit. CpoicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyia CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuu. [IponsBoiHbIE 371€MEHTAPHBIX (YHKIIUMA
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOosbIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIMN Ha
OTpe3Ke
4.3 [TepBooGpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
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7.4

Tena v NOBEPXHOCTH BpalICHUS

7.5

Koopaunats! 1 BEKTOPBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHaJIN3a, T€OMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
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