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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yude6HOTrO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIFONIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M IIO3HABATEIBHOTO Pa3BUTHSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHHM B HAIPAaBICHUU ITUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOTO W WACATBHOTO, XapakKTepe OTPaKEHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOTO MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUaIllUXCsl, a
TaK)K€ KayeCTB MBIIUICHNSA, HEOOXOMUMBIX MJIs aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpus sBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHHs, TaK Kak OO0ECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAINPaBIECHHOCTH, TaK M TYMaHUTaPHOU.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHY JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEHIeHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHS, (opMma
OTPaXEHHUSI OKPYXKAlOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpa3amMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHON U TPYAOBOM IEATEIBHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayecTB, MOITOMY akTyajbHa 3ajada
dopMupoBaHUd y  OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 06a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JIEHCTBUM, crneuuGUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHs o0Opa3oBaHHs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMMa mno reoMerpur Ha ©0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJarouMXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reoOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee rIyOO0KO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmxeHre LelnM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCA:

e (opMupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJBTYpPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OIUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

o (opMupoBaHHE YyMEHHsI pAaclO3HaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAICHHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MIPAKTHYECKUM COJICPKAHUEM;



e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue QPyHKITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHUE PACIIO3HABATH MPOSBIICHUS TEOMETPHUCCKHUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNbHbIX XKU3HEHHBIX CUTYalUAX U MPU U3YYCHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh MX Ha S3BIKE TEOMETPHH U CO3/IaBaTh
TCOMETPUYECKHE MOJICTTH, TPUMEHSITh OCBOCHHBIM TE€OMETPUUYCCKUN
anmmapar U1 pemieHusT  MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaUaje €ro M3yUYeHH 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, W OINPEACIEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HAJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JalIbHEUIIIEMY
U3YYCHUIO TIPEIMETA.

[Ipeamoutenue oTAaETCS HATISAAHO-KOHCTPYKTUBHOMY METOY OOYYCHUS, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JESATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a1a4 Ha CO3/IaHUe
MIPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 HA OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza MPOBOJAUTCS C OMOPOM HaA HAMISAHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUSX OTBIICUCHUS OT HATJISTHOCTH, MBICJIEHHOTO
WU3MEHEHHS €r0 UCXOTHOTO COJIePKAHMUSI.

OcHoBHbBIE cozeprkarelibHble TMHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHuKn», «IIpsMbIe U TUIOCKOCTH B MPOCTPAHCTBE», «Tea BpameHus»,
«BekTopsl M KOOPAWHATHI B MPOCTPAHCTBEY. DOpMUPOBAHUE JTIOTHUECKUX YMECHHM
pacnpenensieTcs He TOIBKO M0 COJEPKaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Copnep>xanrue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEJAMETHBIM pPE3yJibTaTam
OCBOCHHUs pabouell MporpaMMbl, pacHopeAci€HHbIM 10 TojaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakKkM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'C€OMETPUUYCCKUMH
MOHSATUSIMU W HaBBIKAMH OCYIIECTBIISIIIOCH MOCIEA0BATEIEHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIHNCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX IPEJCTABICHUN OOYYarOIIMXCs, PACIIUAPSAS U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



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



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOMCTBA MapaAJIIIEIbHbIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHpPaMUa; NPABUIIbHAs TPEYroJibHas NHpaMuAa W IPaBUIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTHI CAMMETPUH B MIUPAMUIAX, HapAJUICTENUIIEIaX, IPABUIbHBIX
MHOT'OTPaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOW MUPaMHIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpazyronue UUJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocHOBaHME U BepilinHa, 0Opa3yronias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, UJIU TEJIO0 BpallleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TEN.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKaJSIpHOE MNPOU3BECHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)KIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIH BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSA — OKpyJycaowe2o  mMupa;  NpUMeHeHue  J102U4eCcKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  TOHATUM; YCTaHABJIMBATh CYIICCTBCHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJIE30BaTh BOIMPOCHI KaK HCCIEAOBATEIHCKUN MHCTPYMEHT IO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE IIPOIlECCa, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSATEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAICIEHHbIC Ha MOUCK
peIlIeHHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
MCCJIETIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh JOpMAT BBICTYTIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAaHUPOBaTh  OpPraHU3allMi0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
IIPUYUHBI TOCTHKEHHS WIM HENOCTH)KEHUS PE3YJbTATOB JEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIia; JIMHEWHBIM Yroj ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
PSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CECUEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECKUX BEJIMUUH MO 00pas3am Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH 1O 00pasiaM min
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (GakThl AJIs PEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 0OO0pa3yloline
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
1apOBOM CEKTOP.

Beruucnare  0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEW TeJ  BpallleHHUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMU CBOMCTBAMU OHM 00JIaat0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (hakThl 1Jis pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3azauM Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb HM3YYCHHBIE IIOHATHA B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: ceueHusl, paCCTOSHUS U yIIIbl 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmorexa LHOK
- 11ep https://m.eds00.ru/2d8a9c99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmmorexa [JOK
> 116P https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MUpPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 bubmmorexa [TOK

PaMIe, 1 passep ' https://m.eds00.ru/b30df38
CeueHnst MHOTOIpaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNS 0 KyOe u

6 nupamMuie, X pa3BEPTKU U MOJEIH. BuGmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIICACTBHA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIICACTBHA U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIICACTBHUA U3 HUX
B3anmMHoe pacnosioxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubnuorexa [IOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS https://m.edso00.ru/1a2520f6
IIpsIMBIE
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:

12 napajuiesIbHbIE IPSIMBIE B Bubmiorexa LIOK

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/eeld19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsAMBIMU B bubnnorexa [HOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnunorexa [JOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocrelimye npoCTpaHCTBEHHBIE
19 (pllzr bl Ha nnolzxoclin' TETpad bubmmorexa [OK
P + TOTPEOID, https://m.edso0.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCIIHE CeHeHit https://m.eds00.ru/1d434d0f
bubmuorexa [JOK
21 IT i
OCTPOCHG CeHeHitl https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOU U
PHEHITIEYTD P bu6mmoreka [IOK
23 TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasenbHele U bubnuoreka [IOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJISpHOCTH bubnnorexa [HOK
MPSMOM U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnnorexka [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

39 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnmnoreka [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOYKH JI0 IIJIOCKOCTH, bubnuorexa [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJI0CKOCTH

34 IlepnieHquKyIsAp U HAKJIOHHBIE: bubnuoreka [IOK

pacCToAHUC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSIMOU 10

IIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnunoreka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
38 1} E?;H&KH neyneg WKYJISIPHOCTH bubmmorexa LIOK
P p fI P https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 MPU3HAK NEPICHINKYIIPHOCTH bubmmorexa LIOK
P P fl yp https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
40 m 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubnuorexa LIOK
P P fl yp https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX NMepreHAUKYIIpax bubnorexa LIOK
P P PHCHAAKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMeprneHANKYIIpax bubmmorexa LIOK
P P PHCHAKYIVP https://m.edso00.ru/52188a7d
43 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LIOK
P P PHCHANKYIUIP https://m.eds00.ru/9f246736
KonTponpHas paborta mo Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK

mockocteil”" n "Yriasel MexXIy
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/5b971ef3
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[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

bubmuoreka [JOK

45 MHOTOTpaHHUKA, BBITYKJIbIC U
P Y https://m.eds00.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS MIPU3MBIL; IIpsAMast U bubnuorexa [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH PU3MBI
47 [Tapannenenunen, npsMOyTroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
IpaHd ¥ OCHOBAHUE MMUPAMHU/IBI;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0asS
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TTUPAMHIA
Y TIPaBWJIBHBIN TETPAdp; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTPAaHHHKAX: OKTad bubmorexa LOK
P ) P> https://m.edsoo.ru/a0fdd5bf
NOJEKa’Ap U UKOCAdIP.
CumMMeTpusi B MPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOUYKH, bubnmoreka [JOK

MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B TUPAMUJIAX,

https://m.edsoo.ru/b9e777d9
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Imapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

BrlunciieHue 3j1eMEHTOB

bu6mmoreka [IOK

2 5
> MHOTOTPAHHHKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOM
53 MPU3MBI, IUIOIIAdh OCHOBAHHM bubmorexa [JOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOMN
54 MUPaMUJIbI, TEOPEMA O TIOLIAIH bubmorexa HOK
p vﬂ - TEOP HI g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
" bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edso0.ru/7ad0020b
" bubnmoreka [JOK
> Onem Hpavib! https://m.eds00.ru/235171b3
" bubnmoreka [JOK
%8 OObEM mipaviLe! https://m.edsoo.ru/f47dfefd
" bubnmnoreka [JOK
59 OObEm npavi b https://m.edso00.ru/79c¢10312
" bubnuotexa [JOK
60 OObEm npavi b https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorera [JOK

https://m.edso00.ru/79853608
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bubmuorexa [JOK

62 OObEm MpH3Me! L https://m.eds00.ru/1e053890
. bu6mmoreka [IOK
63 OObEm MpH3Me! L https://m.edso00.ru/482d3f51
64 KounTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHHM. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
Brruncnenue pacCcTOSHUN: MEXIyY
66 JBYMSI TOUKaMH, OT TOYKH /10 1 bubmmorexa [TOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edso0.ru/b9146bc0
IToBTrOpenue, 0600IIEHNE
CUCTEMaTHU3aIHs 3HAHHUH.
Brruncienue yriioB: Mex
68 CerHII/IBaIOIIIZIMI/ICZ HpSII\iLIiMI/I, 1 bubmmorexa [TOK
. https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TNTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasulebHON WIn
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

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

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia LOK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MMOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

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

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 oko1o cepsr; chepa, BucaHHAS B bubnmoreka [JOK
MHOT'OT'PaHHUK WIIHA B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

PEM HIHHAPa, KOHyCa https://m.edso00.ru/5513d87b

15 O06BEéM mapa u miomaas cheps bubmmorexa LIOK

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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https://m.edsoo.ru/3cef10e5
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https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI bubnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o Tpém
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 o I/IpiI_HCHI/II/I TCOMG”E HYECKUX ! bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

https://m.edso0.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

2> Cranproe nponseesetie https://m.edsoo.ru/725effca
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
IPSIMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa HOK

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

IIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 cUcTEeMaTU3alusa 3HaHUMN. bubnnorexka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edso00.ru/7491efe0
peleHus
[ToBTOpenwme, 0600IIEHNE 1

31 cHUCTeMaTH3alus 3HaHUI. 3a/1a4n bubnuorexa [JOK
IIJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHbIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH

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



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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33

34

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTH3aLNs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc?

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 ITpyuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLIEHUN
' reOMEeTPUYECKUX 33/1a4
23 OnepupoBaTh MOHATUSIMM: NApAJUIETBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBars B3aMMHOE pacIioyioKeHUE NMPSIMbIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: JBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOro Yyrjla, JIMHEHHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, MIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BUJbI MHOTOI'PaHHMKOB (IHpamKia, IpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeIenuIe;], Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIs
28 Kjaccuukauy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TpPSMblE M HAKJIOHHBIE TMPU3MBI,
napaJuIeIenHIeIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBACHATH MNPHUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YSI METOJT CIIEIOB




7.11

CTtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXXH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BCIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUE 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

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pPEeHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a4a4 Ha BBIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpusma, mnHMpamuga) C OpuMeHeHHeM  (GOpMyl,  BBIYUCIATH
COOTHOIIECHUS MEXKIY TUIOIIASIMH TIOBEPXHOCTEH, 00BEMaMu 1OT0OOHBIX
MHOT'OIPAHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

N3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha

YepTerkax U pUCyHKax
[TpumensTh reomMeTprueckue (pakThl A PEeIICHUs] CTEPEOMETPUUECKUX
3a/1a4, MPEANoararoiMX HECKOJBKO IIaroB peIieHus, eClau yCIOBUS
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

[IpuMeHATh mpocTellline TPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBl TIPU PEIICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTH IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOIE U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TONYYEeHHBIE 3HAHMWA Ha TPAKTHUKE: aHAIU3UPOBATH
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MIOKCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PEeAbHBIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIE0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMETPUUCCKHUX MOHATUH U




TCOPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/]a4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomeTpus
OnepupoBarb TOHSITUSIMU [WTHHPAYECKasT MOBEPXHOCTb,
6.1 o0pasyronye MWIMHAPUIECKON MOBEPXHOCTH, LHWIMHID, KOHHYECKAs
' MMOBEPXHOCTh, O00pa3ylolmue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBars B3aUMHOE PacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh NMOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
[IAPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W IUIOMIAM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MpUMEHEHHEeM (PopmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHMK, BIHCAHHBIA B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMHU TOBEPXHOCTEH U
' 00bEéMaMu 1MOJJOOHBIX TEI
69 N306paxaTh n3ydaemble GUTYpHI OT PYKU B C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEJCTaBICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJ[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpAMH, CKAIIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCEKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha A0Ka3aTenbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHATh TOJNy4EHHBIE 3HAHMS Ha IPAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYyallMM W IPUMEHATb U3YyYEHHBIE IOHATHS B IIpolEcce
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TEopeM, ammapara ajaredpsl, peniarb NpakKTHUYECKUE 3a/1a4H, CBSI3aHHBIC

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eometrpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMas, IIIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCMOMATUYECKOM TIOCTPOCHHU  CTEPEOMETPHH:  AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TpSMBIX B MPOCTPAHCTBE:  IEpeceKarouiuecs,
NapajuleJIbHbIE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHble TMpsSMbIE B IPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBOICTBA
napajuienbHbIX miockocted. [Ipocreiiine mnpocTpaHCTBEHHbIE (UTYpHI Ha

IUIOCKOCTHU: TETPa’Ip, KyO, napajuieenure, HOCTPOSHHE CEYCHU

7.3

[lepneHMKYIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapauIelIbHbIE W IEPIEHAUKYISPHbIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MPsIMOM
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PAaHHOIO  yrIuja.
IlepnieHUKYISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH J10 TUIOCKOCTH, MMPOEKIUS (PUTyphI HA MIJIOCKOCTh. [lepneHIuKynspHOCTb
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTER. Teopema o TpEx

MEPIEHIUKYISIPAX

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapaytenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: n-yrosnpHas nupamuna, TpaHd U
OCHOBaHUE MUpaMuUIbl, 00KOBas U MOJHAs TOBEPXHOCTh MUPAMU/Ibl, IPABUIIbHAS U

yceqéHHaﬂ nupamMujia. OJIEMEHTHI npu3Mbl MW  [MAPAMUIBI. Hp ABUJIBHBIC




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: MOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA WM IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHUKAX: OKTadJp,

AO0ACKa’Ap U UKOCASAPYIruc Ceuenus IIPU3MbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmiicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenmue 3meMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOi Tpu3Mbl. [Lmomianb 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPABWIBHOM NUpaMU[bl, TEOpeMa O ILJIOLIATU

yceuénHoii nupamubl. [Torstie 06 06béme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass TOBEPXHOCTh, OOPa3yIOIIME MHJIMHIPHUYECKON TMOBEPXHOCTH,
OChb IMIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH moBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIOMHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: HeHTp, painyc, IMaMeTp, IUI0IIAIb TOBEPXHOCTH chephl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIoalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OI'PaHHUK, WJIA TCJIO BPpAlICHUA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena 1 ciaeactBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[MomoOuble Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY — IUIOMIASIMU

NOBEpPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa

6.9

6.10

BekTop Ha miockoctu M B mpocTpaHcTBe. CII0O)KEHHE U BBIYMTAHUE BEKTOPOB.
VYMHOXEHHEe BEeKTopa Ha 4uciio. Pa3noxeHue BekTopa o TpéM HEKOMIUIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaY




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu JOKa3aTeibCTB, arOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JT0KA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopMyIHpoBaTh 00paTHOE W TMPOTUBOIMOJIOKHOE YTBEPIKICHHUE,
IIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JI0KA3aTEeIbHBIC PACCYKICHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCcyXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSAMHU: MHOXECTBO,
IMOAMHOKECTBO, OICpaliMu HaJd MHOKCCTBAMH;, YMCHHC HUCIIOJIbB30BaATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapar Il ONHCAHUS  PealbHBIX
IIpOLECCOB U SIBJICHUU U IIpu pCICHUHN 3aJia4d, B TOM YUCIIC U3 APYIrux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHATHAMM: HAaTYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTEIEHb C LENIBIM II0Ka3aTelleM, KOPEHb HATypaIbHOM CTENIEHH, CTEIICHb
C palMOHAJIBHBIM IIOKAa3aTejleM, CTENEHb C JIEUCTBUTEIbHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK 10 MOAYII0, PALMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUI IeTUTeNh U HaMMEHbIee
of1iee KpaTHOe, arOpUT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMM TO3ULIUOHHBIMM CHCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBHIPAXKEHUN CO

CTENEeHsIMU U JiorapudmMamu, npeodpazoBaHus ApoOHO-pAIIMOHATIBLHBIX




BBIpQ)XEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ MPOTPeccHs,  TI€OMETPUYECKas  MPOTPeccHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCh KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH apUPMETUUECKUE ACHCTBUS C KOMIUIEKCHBIMUA YHCIAMU;
OPUBOIUTH  NPUMEPHl  HUCIIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPAaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX NPUEMOB; PELIATh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMbl C MapaMeTpOM; MPUMEHSThH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUST MaTEMATHUECKUX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00JacTe HayKu U peanbHON KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HAaUMEHbIIIEe 3HAUCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 pU3MUECKHit CMBIC TPOU3BOAHOM, TepBOOOpa3Has,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxXOJuUThb acCUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh IMPOU3BOJIHYIO JUISl UCCIIEIOBAHUS
(GyHKIMN, HAXOIUTh HAMOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYHKIHI;
CTpOUTh TIpaUKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM armmapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH IPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dllIero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaTb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMS, — CTeeHHas  (QYHKIHS,
TPUTOHOMETpUYECKHE (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMH, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKU U3YyYCHHBIX (DYHKIIHIA, BHIMOIHATH IpeoOpa3oBaHuUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHUMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/J1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOpPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U X
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATH MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJIOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YPAaBHEHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MeraHa, HauOoJblllee ¥ HaMMEHbllee 3HAaYeHUs, pa3Max, AUCIepcus,
CTaHJAapTHOE OTKJIOHEHHE YHMCIIOBOIO Habopa; yMEHHE H3BJIEKaTh,
HMHTEPIPETUPOBaTh MH(OPMAIINIO, TPEACTABICHHYI0 B TabiIuIax, Ha
auarpammax, rpaukax, OTpakarollylo CBOWCTBA pealbHBIX MPOIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOIIbIO TabIuI U
auarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHbBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKux METOJ0B U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacagoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHUE BBIUUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, GOpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHasi BeJIMYMHA, pacIpeleeHHe
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeieieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeselnieHnid; yMEeHHE HCIOJIb30BaTh CBOWCTBA  HM3YYEHHBIX
pacrpeiesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YWCIO COYETAHHUM, YHCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(hakTBl ¥ pacCyXIeHUs ISl PElICHHsI 3a7a4; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATUSAMH: TOYKA, IpsAMas, IJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JIBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOLIUECS IpPSMBIE,
MapaJuIeIbHOCTD U MEPIEHIAUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMH, YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3AaHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypbl, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

KyO, mapamjenenunesn, Npu3Ma, nupamuia, (Gpurypa m mOBEpXHOCTb
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BpallleHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUMbI, MPU3MBI, KOHYCa, IIMIUHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJIMH]IPA,
napajuleJibHble OCHM WM OCHOBAHUIO, CEYEHHE 1Iapa, IJIOCKOCTb,
Kacaromasicss ceppl, LUUIUHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (PUTYPHI  TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM YHUCJIE C IOMOIIbIO 3JEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (POPMYJUPOBATH OINpEACNCHUsI H3ydyaeMbIX (GuUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX TE€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
knaccuukanuioo QUryp TO pa3IMYHBIM PHU3HAKAM, BBITOIHATH

HeO6XOI[I/IMBIe JOITOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacrto3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHUS
MpU PEUICHUM 3aJa4; HAXOJIWUTh N€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPU PElICHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IJIOUIAAb MOBEPXHOCTH),
WCIIOJNIBE3YSl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIAh
MOBEPXHOCTU MUPAMHU/IBI, IPU3MBI, KOHYCA, IIMIMHApPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaljieNienuIesa, MUPaMuIbl, TPU3MBI,
IWIMHIpPA, KOHYCa, Iapa; YMEHHE HaXOAWTh OTHOIIeHHE O0BEMOB

o1I00HBIX QUryp
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YMenmne OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucreMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3sIOKEHHE BEKTOPa IO
0asucy, CKaqspHOE NPOHM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJ
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIBb30BATh BeKTOpHBII\/'I n
KOOPJIMHATHBI METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NTOAXOAALIMA METOA s pelIeHHs 3ajayi;
[IOHMMAaHHE 3HAYMMOCTH MAaTEMaTHUKM B H3YYECHHUU MPUPOJHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TIPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTYpAJIbHOU cTereH . J[elcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ wnenbiM mokazareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCICHNUS, IPABUIIa OKPYTJICHHS], IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHs

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. Onpeaenurens MaTpUIbl




OyHKIUH U TpapuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIe

3 ¢dbynkuun. Y€rHbie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN
OOnacte ompenesneHuss U MHOXKECTBO 3HadeHMH ¢yHkumu. Hymu dyHkum.
3.0 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMbl (QyHKuuu. HanOosbliee ¥ HauMeHblee 3HAYCHHE
(GyHKINMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
" Toukn paspeiBa. AcumMnToThl TpadukoB QyHknuid. CBoicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX MPOLEHTOB
4 Hauana maTremaTiueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIIHNA
[IpumeneHne Npou3BOJHON K HCCIENOBAaHUIO (PYHKUIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUS




7.5

KOOpI[I/IHaTBI " BCKTOPLIL




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






