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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
TOCyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcsi, GopMupoBaHUs (DPYHKIHMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3BuTue y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJACIUPOBAHUS B HAYYHOM [MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHUs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTJOTUYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JaCTAX AESITENbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEIUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroiuxcs yepe3 ooecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U MCTIOJIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  0Opa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpun Ha 0a30BOM YpOBHE TpeqHA3HAUYCHA JUIA
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIAMMBIE I KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npohecCuOHABHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTreTHRIMM 3agadaMd  OCBOEHHUSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHSI O MHOTOTPAaHHUKAX M TeJaX BpalleHUs Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIaMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCy X JeHHs B XOJAE PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTHUBHBIX MMPOLECCOB, MOTUBUPYET K JAIbHEHIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMsSI paboyell mporpamMmbl, pacnpeleiEHHbIM MO0 TrojaM o0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUM OOydarolmuXcs, paciuupss u
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsMBIX B IPOCTPAHCTBE: IEpPECEKaroIIrecs,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NpsMbIMH B MPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD NMPSIMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronabHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapaiutenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMO,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPHU3MBL,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckast MOBEPXHOCTH, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolas M OCh; IUIONIaJAb OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAaHUS U OOKOBas OBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTMCAHHBII
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM UUIUHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YepPe3 BEPIIMHY), CEUSHUSI 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCiI0. Pazno)keHrne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopam. [lpaBuiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UITMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKONM MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JOTHUYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYIOJIOOHUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYXHCAlowe20  Mupda,  NnpumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME NPOTUBOpEUnEe, MNpodIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIJBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATENIbHO BEIOMPATH (POPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NEeSATEeIbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM  paloThI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBDY W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMUHEWHBIH Yrojl ABYTPAaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3a1aun Ha HaxOXKIAEHUE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEAOJIaraoIiX HECKOIBKO IIar0B PEIICHUS, €CITH YCIOBUS MPUMECHECHHS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOTpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPUH, WCCIEIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00BEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaTAt0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CUCTEME KOOPAHMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemate npocreiiline reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaus Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOILIEHUWA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSTh H3YyUYCHHbIC NOHSTHS B MPOIECCE IOUCKA PEHICHUS
MaTeMaTU4YeCKlu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4l, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEJITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No 11/ HaumeHoBaHue pa3/iesioB U TeM KoaunuecrBo yacos JaekTpoHHbIe (HU(pPOBHIE)
) NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
bubmuorexa [JOK
1 B 1
BENICITHE B GTEPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bubmuorexa [JOK
4 10
VYTIbl MEXKAY TPSIMBIMU U TUIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
M 11
> HOTOTpaHHiIH https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
6 OOBEMBI MHOTOIPAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: CeUeHUs!, PACCTOSIHUS U YTITBI 4 bubmorexa HOK
P ' P r https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

No 11/ HaumeHoBaHue pa3iesioB M TeM KoaunyecrBo yacoB JaekTpoHHbIe (HU(pPOBbHIE)
) NPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypChl
Temna Bpamenus 12 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
OOBEMEBI TET 5 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
B
3 CICTOpB 1 ROOPAHATEL B 10 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IT 000
4 OBTOPEHHE, 000 meHI:Ie’ 7 bubmmorexa ITOK https://m.edsoo.ru/1c209e37
CHUCTEMAaTH3alMs 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jdara nuzyyenus

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IUIOCKOCTB, IPOCTpaHcTBO. [IpaBua n3obpakeHus Ha

! PUCYHKAX: U300paKCHHSI IJIOCKOCTEH, MapaJICIBHBIX MTPSIMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka

) [TonsTHS: MepeceKaronuecs MIOCKOCTH, TIEPECeKAIOIINEeCs 1
psiMasi ¥ MI0CKOCTh

3 [ToHsATHS: TIEepeceKaroIuUecs MIOCKOCTH, MEPECEKAOIIUECS 1
NpsiMasi ¥ TIOCKOCTh

4 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKCHHE 1
MHOTOTPaHHUKOB Ha PUCYHKAX, HA MMPOCKIIMOHHBIX YePTEIKAX

5 HavansHbie cBeeHUs 0 KyOe U mupaMuie, ux pa3BEPTKU U 1
Mozenu. CedeHns MHOTOTPaHHUKOB

5 HavanwsHbie cBeieHUs 0 KyOe U mupaMuie, UxX pa3BEPTKU U 1
Mozenu. CedyeHnss MHOTOTPaHHUKOB

7 [TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU CTEPEOMETPHH: 1
aAKCHOMBI CTEPEOMETPHUH U CIICACTBHS U3 HAX

3 [TonsTHE 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUH U CIICACTBHS M3 HAX

9 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HAX

10 [TorsTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU CTEPEOMETPHH: 1

AKCUOMBI CTEPECOMETPUHN U CICACTBUA U3 HUX




Bzaumuoe PAaCIIOJIOKCHHEC IPAMBIX B IIPOCTPAHCTBEC!

11 MepECEKAIINECs, MapaIeIbHbIC U CKPEITMBAIOIIUECS 1
psiMble
[TapamienbHOCTH IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaIIEIbHOCTD TPEX 1
MIPSIMBIX

13 [TapanienbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE:! 1
[TapannenpsHOCTh NPSIMOM U TJIOCKOCTH

14 VYTIIbl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1

16 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1

17 [TapannensHOCTh TUIOCKOCTEN: MapajuiebHbIE TUIOCKOCTH 1

18 CBoiicTBa napajiebHbIX INIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA TIOCKOCTH: 1
TeTpa’p, Ky0, napajuiesaenumnes

20 Iloctpoenue ceuennii

21 Iloctpoenue ceuennii

29 KonTponbHas padota no teme "lIpsiMble U MII0OCKOCTH B 1
npoctpancTe. [lapamienbHOCTh TPSMBIX U TIJIOCKOCTEH"

93 [leprieHANKYIAPHOCTH MPSIMOMN M MIOCKOCTH: 1
NEePIEeHAUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasieNnbHbIE U TEPICHIUKYISPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasienbHble U MepHIeHIUKYIIPHbIE K IIOCKOCTH 1

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TUNIOCKOCTH 1

27 [Tpu3HaK neprneHaAuKyIIpHOCTH MPSMOM U IIOCKOCTH 1

28 Teopema o npsAMOi epIEHANKYIAPHON TNIOCKOCTH 1

29 Teopema o mpsiMOii IEPIICHIUKYIISIPHOM TIIOCKOCTH 1




30

Teopema 0 IpsAMOM NEPIICHAUKYISIPHOMN IIJIOCKOCTH

HepneHuHKmep M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH OO0

31 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 IUNIOCKOCTH

32 [lepnieHIUKYIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

33 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 IUNIOCKOCTH

34 [lepnieHIUKYIISp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

35 VYIIIbl B IPOCTPAHCTBE: Yro MEXKAY IIPSIMON U IUNIOCKOCTBIO

36 JIByrpaHHbIN yroJj, JUHEHHBIN yroj IBYIpaHHOIO yria

37 JIByrpaHHBIN yroJii, JMHEHHBIN Yroj ABYTPaHHOrO yria

38 [lepneHUKyYISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

39 IlepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

40 IlepneH IUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepHeHANKYIIpax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 Teopema o TpEX mepreHANKYIAPAX
KonrtponbHast pabora o Temam "[leprneHaAuKyIIpHOCT

44 MPSMBIX U II0ckocTel" 1 "YTIIbl MEXIy NPSAMBIMU U
II0CKOCTAMU"
IloHsTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHI

45 MHOT'OTPaHHHKA, BBIITYKJIBIE U HEBBIITYKJIBIE MHOIOIPaHHUKH;

pa3BépTKa MHOT'OTpaHHHUKa




46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMUS IPU3MBI,
IpsiMasi ¥ HaKJIOHHAs IPU3MbL; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenumnen, npsaMOYTroJIbHBIN NapaLICICIIUIE] U Er0
CBOICTBA

IImpamuza: N-yronbHas NUpaMUAa, TPAaHU U OCHOBAHHE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTb MUPAMUJBI;
IIpaBUJIbHASA U YCEUEHHAS TUPAMUAA

[IpaBuiIbHBIE MHOTOTPAHHUKH: OHSTHE MPABUIBHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS TIPU3Ma U MTPaBUIIbHAS
MUpaMK/ia; TPaBUIIbHAS TPEYroJibHAs MTUpaMuIa U
MIPaBWIbHBIN TeTpadip; KyO

[IpencrarneHue o MpaBUILHBIX MHOTOTPAHHUKAX : OKTAdIP,
JOJICKadAp U UKOCAIP.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSMOM, TNTOCKOCTH. DJIEMEHTHI CHMMETPUH B
NUpaMuaax, napajuieaenuneaax, NpaBUIbHbIX
MHOT'OIpaHHUKaX

52

53

54

Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: pEé0pa, TuaroHasiu,

YTJIbI
[Tnomaab 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
MPSIMOM TTPU3MBI, TUIOIIAIhb OCHOBAaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSAMOU PU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHOM
MMPaMHJIBI, TEOpEMa O TUIOIIAAN OOKOBOM TTOBEPXHOCTH
YCEYEHHOU MUPAMUBI

55
56

Kontponbras padota mo Teme "MHOrorpaHHUKH"

ITousatre 00 00BEME




o7 O0BEM nupamMubl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMubl 1
60 O0BEM nupamMuIbl 1
61 O06BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM IPU3MBI 1
64 Kontponsnas padora o reme "OO0bEMBI MHOTOIPaHHHKOB" 1
65 [ToBTOpenue, 0000IICHNE CUCTEMATU3AIUS 3HAHHH. 1
[TocTpoeHHe ceueHit B MHOTOTPaHHHKE
[ToBTOpenue, 0000MIEHNE CHUCTEMATH3AIUS 3HAHHH.
66 quncneliue PACCTOSIHUI: MEXKIY ABYMS TOUKAMH, OT TOUKH 1
710 TIPSIMO#A, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPEUIMBAOIIUMUCS MPSIMBIMH
67 Hrorosast koHTpOIBHAS paboTa 1
[ToBTOpEeHme, 06001IeHNE cCUCTeMaTH3allvs 3HAHUH.
68 Beruucnenue }:FJ'IOBZ MEX1y CKPEIUBAIOIUMUCS TPSIMBIMH, 1
MEXy IPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB
MEXy TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuyecTBo 4acos

Ne i/ Tema ypoka Jdara nzyyenus
Bcero

1 Cdepa u map: HeHTp, paanyc, IuaMeTp; IIoaab 1
MOBEPXHOCTHU Cepsl

5 Biaumnoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cdepe; miomaab chepsl

3 N3o6paxenue chepsr, mapa Ha miockoctr. CeueHus mapa 1
Hunuaapudeckas MoBEpXHOCTh, 00pa3yrolue

4 UWIMHIPUYECKON TOBEPXHOCTH, OCh IIHJIMHAPUYECKOM 1
MTOBEPXHOCTHU

5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yroIias u 1
OCb; IJIOLIAAb OOKOBOW U MOJTHOW MOBEPXHOCTH
N300pakeHre NWIMHAPA HA TUIOCKOCTH. Pa3BEépTKa nmnmuHpa.

6 Ceuenus nuimHapa (MIIOCKOCTHIO, TApAIIETFHON UITH 1
MEPIIEHIUKYIISIPHON OCH IIHIIMH]IPA)

7 Konunyeckas noBepXHOCTb, 00pa3yrolirie KOHNYECKOM 1
MOBEPXHOCTH, OCh M BEPITMHA KOHMYECKOW MOBEPXHOCTH

8 Konyc: ocHOBaHue M BepiInHa, 00pa3yroias U OCh; MIIONIA/1b 1
OOKOBOH U MOJIHOW MOBEPXHOCTH

9 VY ceu€HHbI KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U 1
O0KOBask MOBEPXHOCTh
N300pakeHne KoHyca Ha TIockocTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, TAPATIJICIIBHOW OCHOBAHUIO, U 1
TUTOCKOCTBIO, TIPOXOIAIIEH Yepe3 BEPIINHY)

11 KoMOuHanus Ten BpaieHus: ©# MHOTOTPaHHUKOB 1




MHororpaHHHK, ONTUCaHHBINA 0K0JI0 chepsr; chepa, BrcaHHas

12 B MHOTOT'PaHHHK HJIM B TEJIO BPAILICHHSI

13 [Tonsatue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TEI

14 O06BEM UIMHpA, KOHYCa

15 OO0BéM apa ¥ mwiomaas cepbl

16 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKTY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEIT

17 Kontponbnas padota no temam "Tena Bpamienus" u "OObeMbl
Ten"

18 BekTop Ha IJI0CKOCTH U B TPOCTPAHCTBE

19 CroXeHHe ¥ BRIYUTAaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

91 Paznoxenue BekTOpa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio napamienenumnena

29 Pemrenue 3a1a4, CBI3aHHBIX ¢ IPUMEHEHHUEM TIPABUIT JICHCTBHI
C BEKTOpaMH

93 KoopanHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN
reOMETPHUECKUX 33]a4

24 [IpsiMoyronbHas cucTeMa KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. [IpocTeiimue 3agaun B KOOpAMHATAX

25 VYron mexay Bekropamu. CKasipHOe TPOU3BEAECHNE BEKTOPOB

26 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMHU

27 KonTponbHas padota no Teme "BeKkTopbl 1 KOOpIMHATHI B
pocTpaHcTBe"

08 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alUs 3HAaHUI.

OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IJIaHUMETPUN




29 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIUs 3HAHUI. 1
OcHoBHbIE GUTYPBI, (PAKTHI, TECOPEMBI Kypca IIIAHUMETPUHU

30 [ToBTOpeHME, 00600IIIEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1auun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a9u 1
IUIAHUMETPUHU M METOJIBI MX PEIICHHS

39 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIUs 3HAHUI. 1
OcHoBHBIE QUTYPBI, PAKThI, TEOPEMBI Kypca CTEPEOMETPHH

33 HToroBast KOHTpOJIBbHAS paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMSA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 ITpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPU PELICHUH
' reOMEeTpUYECKUX 3a7a4
23 OnepupoBaTh MOHATUSIMM: NAPAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBars B3aMMHOE PacroyioKeHUe MPsIMBIX U TIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUAMM: JBYTPAHHBIHN yroJl, TPaHH ABYIPaHHOIO yTJa,
7.5 pebpo BYrpaHHOro Yyrjla, JIMHEHWHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKA, MIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, Mpu3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
-8 KjJaccu(ukanuy  (BBIMYKJIbIE M HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TpSMble U HAKJIOHHBIE MPU3MBI,
napaJuIeIeUIe /bl
29 OnepupoBaTb  HOHSTHUAMH: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOT'OTPaHHUKOB
210 OOBACHATH MNPUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YSI METOJT CIIE/IOB




7.11

CtpouTh ceueHUuss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, MPUMCHAA H3BCCTHBIC aHAJIUTHYCCKUEC MCTOABI IIPHU
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUC ITPAMBIMU

7.13

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUICCKUX BECJIMYHH 110 06pa3uaM
I aJilropuTMaM, IIPUMCHAA U3BCCTHBIC aHAJIUTHYCCKHUC MCTOAbI IIPpHU
peHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a7a4d Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucisate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIICHUS MEXTY TUTOMIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTH CUMMCTPUHU (I)I/Il"prI

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI JAJI1 pCHICHUA CTECPECOMETPHICCKUX
3aaa4, Mpearnoararolmnux HECKOJIBKO IMaroB pCeIicHHA, €CIIM YCIIOBUA
IMPUMCHCHUA 3a1aHbI B SIBHOU (1)0pMC

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHbBIC CpCACTBA H OSJIICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpU PEHICHUHU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCI>'I B IpUpOJAC U

KU3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH TOJYYEHHBIE 3HAHMUSA Ha MPaAKTHKE: aHATU3UPOBAThH
peanbHbBIe CHUTYyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEelIeHUs] MaTeMaTW4ecKH CQOPMYJIMPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYallul Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHSATUU U




TEeopeM, amnmapara anreOpsl, pemaTh MPaKTUISCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MOBEPXHOCTb,
6.1 o0pasyroniye NUIHHIPUIECKON MOBEPXHOCTH, MUIMHIP, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudumupoBaTs B3aMHOE pacioyiokeHHe chephl U MITOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPUMEHEHHEM PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy Hu
6.7 OIMCAHHBIN OKOJO cdephl, cdepa, BIUCaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpaIleHUs
6.8 BbIYHCHSATE COOTHONICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N300paxaTs n3ydaemble QUTYpPHI OT PYKU U C IPUMEHEHHEM TIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'C€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumensTh reomeTpruecKue (hakThl Ui peHIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANOJIaraloliuX HECKOJbKO IIArOB PEIICHUsA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

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

00amaoT
[TprMeHATH MPaBHIIO MapalIC/ICIUIIea IPH CA0KCHUHA BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate mpocreiimne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4EHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZEJIMPOBATh PEAJIbHBIEC CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX MMOHATHNA U
TEopeM, amnrapara ajareOpsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXOXXACHUEM I'€COMCTPUICCKUX BCJIINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmosnoxkeHue TpSIMBIX B MPOCTPAHCTBE:  IEpeceKaroiuecs,
NapajuleJIbHbIE W CKpeluBamomuecs InpsMble. [lapamienbHOCTh NpSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJl MEXKIAy TMpPsSAMBIMA B MPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: rapasieabHbIe IJTOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYpHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYAAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSAPHBIE MPAMbIE B
MIPOCTPAHCTBE, IPSMbIC NApPAUICNIIbHBIE U NEPHEHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYIIPHOCTH NPSMOW M TUIOCKOCTH, TEOpeMa O MpSAMOU
MEPIIEHAUKYISPHON IIJIOCKOCTHU. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIA yrojd JBYTPAHHOIO  YyIJia.
[leprieHAMKYSAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHauKynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHIUKYIAPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx

MEPIEHIUKYISIPAX

7.4

[IoHsATHE MHOrOrpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOIOTPaHHUKA, BBIIIYKIIBIE
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAS NPU3MBI, OOKOBasi U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYT OJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: n-yrosnbHas nupamMuaa, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHAsA NOBEPXHOCTh MUPAMU/Ibl, IPAaBUIbHASA U

yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOTI'OTPAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHMKA, IPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPAaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadJp,

AO0ACKa’ Ap U UKOCASAPYruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

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

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOW MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

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

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpPa3ymOIIME HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

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

6.2

6.3

KoHnnueckass mMOBEpXHOCTh, OOpa3ylOIIHE KOHHUYECKOW TMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh
Cdepa u map: ueHTp, paanyc, IMaMeTp, IUI0IIalb TOBEPXHOCTH ceprl. Bzanmuoe
pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIIMHAPA U KOHYCa

6.5

KoMmOuHammu Ten BpamieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuieienunena M ciaenctBus u3 He€. OO0bEM IMIUHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[MomoOuble Tema B mpoctpancTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

NOBEpPXHOCTEH, 00BEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEpPE3 BEPILIUHY), CEUEHUS 11apa

6.9

6.10

BekTop Ha muockoctu M B mpocTpaHcTBe. CIIOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEHHe BeKTopa Ha 4ucio. Pa3noxxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaun B KoOpJAMHATax. YTrojl MexAy Bekropamu. CkaiasipHOe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NPSIMBbIMA M TUIOCKOCTSMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUICCKHUX 3a1aY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

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

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE U TMPOTHUBOINOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JI0KA3aTeIIbHBIC PACCYXKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHUil; yMEHHE ONepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€pallMy HaJl MHOKCCTBaAMH,; YMCHHEC UCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTrUx
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, TIpad Ha IUJIOCKOCTH; YMEHHE 3ajJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHSIMU: HaTYpPaJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATypaIbHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK I10 MOAYJII0, PalMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOE, aArOpUT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPQ)KEHUI; YMEHHE ONEPUPOBATh MOHATUAMH: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IpPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH APUPMETUIECCKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS ~ KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbl, yMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJILHOCTD
YPaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pelaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA W CHCTEMBI C IIapaMEeTpPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAUCHUS
(GYHKIMHM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMS, aACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAenéHHbI HMHTErpajl; YMEHUE HaxOIuTh AacCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K TpaduKy GyHKIHU; YMEHHE HAaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HCIOJIb30BATh INPOU3BOAHYIO Ui HCCIIENOBAaHUS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHATD IMIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMoImp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMHU, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUM; yMeHHUe
CTpOUTH TpadUKU U3yYEHHBIX (DYHKIHHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3aJa4 ¢ apaMeTpaMu; U300paxarb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHUSAMHU: CpefdHee apuMeTHYecKoe,
MeqraHa, HanOoJIblllee ¥ HaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpMAIKIO, TPEACTABICHHYI0 B Ta0iMIax, Ha
auarpammax, rpadukax, OTpa)xaronlyro CBONCTBA pealbHBIX MPOLIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpadUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I UCCiIca0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBATh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIlpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU pacrlpeielieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCEI B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepectaHoBok; OMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(bakThl M pacCyX ACHUS IS PEIICHHS 3a]1ay; OLEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YyIia, IUIOCKUM yrodi,
JIBYTPAHHBIA YrOJ, TPEXTPAHHBIM YIoJl, CKPEIIMBAKOLIUECS MPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJl MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMAab GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamienenurnesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCThH
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BpallleHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMHUIbI, MPU3MbI, KOHYCa, IUIUHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TTapaJuIesienuIiea, MUPAMUIbL, IPU3MBbI, UIAHAPA,
KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUS KOHYCA U LIWIMHAPA,
napajuiejibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacamomascss chepsl, MUIMHAPA, KOHYCa, YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAaIICHUS,, WX CCUCHHS, B TOM YHCIE C IOMOIIBIO 3IICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSITh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (GUTyp,
BbIIBUT'AaTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
KIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue onepupoBaTh IOHATUSAMHU: JBHKEHME B IPOCTPAHCTBE,
napajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPO/IE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh F€OMETPUUYECKUE OTHOIICHUS
NP pEIIeHUH 3a/1a4;, HaXOIUTh I'€OMETPUYECKHE BEIMYUHBI (JITTHHA,
yroj, miomanb, o0bEM) MpHM pelleHHH 3a1ad M3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HHU; YMEHUE BEIYUCIISATH TEOMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIajb, 0OBEM, IUIOMIAb MOBEPXHOCTH),
UCTOJNB3ysl M3Y4YEeHHBIE (HOPMYIBI W METONBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHAPA, TIOMIAb CHEpBI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaljieNienuIea, MUPaMHUJIbl, TPU3MBI,
HWIMHIPA, KOHyca, IIapa; yMEHHE HaXOJIUTh OTHOLICHHE OOBEMOB

MOoI00HBIX QUTyp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs  CHCTEMa
KOOpJAWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIYy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOpJAWHATHBIA METOA Ui PELIEHUs F€OMETPUUYECKHUX 3ajad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOIAIIMM METOJ JJIs peUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH
13 Apudmernueckuil KopeHb HaTypanbHOH creneHu. JledcTBus ¢ apupMeTHYECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpaJIbHBIC JIOTapH(PMBI
JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEHHbIE BBIYUCIICHNUS, IPAaBUIIa OKPYTJICHHS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
1.8 ITpeoOpa3oBaHue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHANIbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI




OyHKIMH U TpaPuKH

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

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompenenaeHuss U MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHKumm.
3.0 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamGomblnee u HavMeHblee 3HAUYEHUE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUIMs C HaTypajJbHBIM M LENbIM mokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUSI TOCJIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NpPOM3BOJHON K HCCIENOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepany HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS




7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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