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HHOACHUTEJIbBHAA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOLIUI CBOEH
LEeNbI0 00ECIeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacIoNIOKEHUE, ONMPACTCd Ha JIOTMYECKYH0, JOKa3aTelbHYIO JIMHUIO. LIeHHOCTh wH3yueHwus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO OOyJarouics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JI0Ka3bIBaTh MCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKJIeHHus «OT MPOTHBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHbIE
YTBEPKIACHUS.

Bropoit nienbro n3ydeHuss TeOMETPUH SBIISIETCS. UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IIpU
PCIICHMN KaK MAaTEeMaTHYCCKHUX, TaK W MPAKTHYCCKHUX 3ajiad, BCTPCUAIOIIHUXCSA B peaﬂBHOﬁ
KU3HU. OOydaroIuics JTOJKEH HAy4YMTbCS OIpPENeNUTh T€OMETPUYECKYI0 (QUIypy, OINUCATh
CIOBAMM JAaHHBIA YEepPTEX WM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOTO YYaCTKa, PACCUUTATh
HEOOXOIMMYI0 JUIMHY ONTOBOJOKOHHOTO Kalens wuian TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOMJISL. 3TOMy COOTBCTCTBYCT BTOpasd, BBIYHUCIWUTCIbHAA JIMHHUA B U3YYCHHUU I'COMCTPUU.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydaloUIuiicss y4uTCs  CTPOUTH
MaTEMaTUYCCKHUE MOJCIIM PCAJTbHBIX XHW3HCHHBIX CHTyaHHﬁ, MMPOBOAWUTL BBIYUCIICHUA U
OLIEHWBATh J€KBATHOCTH MOJTYYEHHOTO PE3yNbTaTa.

KpaitHe BakHO NOMYEPKHUBATH CBS3M T€OMETPUU C JIPYTMMH y4eOHBIMHU IIpelIMeTaMu,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHUs] TEeOMETpUYECKUX (QUryp U  TOHATHUH,
JEeMOHCTPUPOBATH MPUMEHEHHE TIOJTYICHHBIX YMCHHI B (PU3HKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJHBI B TeMax «BekTopei», « TpUroHoMeTpudecKre COOTHOMIEHUS», «MEeTo I KOOpIMHAT
u «Teopema [Tudaropar.

VYueOnnlii kypc «l'eoMeTpus» BKIIOUYACT CICAYIOIIME OCHOBHBIE Pa3/ICibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M uX CBoOicTBay, «l3MepeHne TreoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWHATHl HA  IJIOCKOCTH», «BekTopbl», «JIBHXKEHHS  IIOCKOCTHY,
«IIpeobpazoBanust Mo00Us».

Ha m3ydenune yueOHOro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUSA
9 KIIACC

Cunyc, xocunyc, TtanreHc yrioB or 0 nmo 180°. OcHOBHOE TPHUIOHOMETPUYECKOE
TOXKJECTBO. POpMyIIbI IPUBEACHUS.

Pemenne TPCYIrOJIbHUKOB. TeopeMa KOCHMHYCOB W TCOpEMa CHUHYCOB. Pemenue
MPAKTUYCCKUX 3adaY C UCIIOJIb30BAHUECM TCOPEMbI KOCUHYCOB U TCOPCMbI CUHYCOB.

[Ipeo6pazoBanue moaoous. [logobme COOTBETCTBEHHBIX IIEMEHTOB.

TeopeMa O NPOU3BCACHNUU OTPC3KOB XOpA, TCOPEMBI O INPOU3BCACHUN OTPC3KOB CCKYIIUX,
TCOpCMa O KBaJAparTe KacaTeJIbHOM.



Bexrop, anmHa (MOJynab) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIIPABJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ
BeKTOpamu. Pa3iiojkeHne BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopam. KoopauHaTsl BEKTOpa.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0KIEHUS JIIMH U YIJIOB.

JlexkapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHsS IMPAMOM M OKPYXHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPsAMBIX. MeTo KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBunbHBbIE MHOTOYTOJIBHUKH. [[MHa OKpy:KHOCTH. ['pajgycHas u paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKkHOCTEH. [Inomans Kkpyra, CeKTopa, CErMeHTa.

JIBUKEHMs! TUIOCKOCTH U BHYTPEHHUE CUMMETPpUM (UTryp (3/1IeMEHTapHbIE IPEICTABICHNUS).
[TapannensHbiii neperoc. [IoBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIETO OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHUSI MporpaMMbl ydyeOHOoro Kypca «['eomerpus»
XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TNPONUIOMY W HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTH)KEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MAaTeMaTHYECKOM IIKOJIbI, K UCTIOJIH30BAHUIO ITHX JOCTHKCHUM B APYTUX HAYKaX W MPUKIIATHBIX

chepax;
2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M peau3allud ero Ipas,
MPE/ICTaBJICHUEM O MAaTeMaTH4YEeCKHX OCHOBaX (YHKIMOHUPOBAHHS DPA3JIUYHBIX CTPYKTYP,
SIBJICHUH, MPOLEyp TPakJaHCKOTro oOmiecTBa (Hampumep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPAITBLHO-3TUYECKUX MPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) Tpya0BO€ BOCIIUTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC YYaCTUC B PCHICHUHN HNPAKTHYCCKHUX 3aJay MaTeMaTUYECKOM
HAIIpaBJICHHOCTHU, OCO3HAHNEM BAXKHOCTU MATEMATUYCCKOTO 06p3.30B8.HI/I$I Ha TPOTAKCHUN BCeil
KHU3HHU IJIA YCHCH_IHOI\/’I HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTUCM HCO6XO,I[I/IMBIX YMeHHﬁ,
OCO3HaHHbIM BBI60p0M U TIOCTPOCHHUEM HHﬂHBHHyaﬂBHOﬁ TPACKTOPUU 06pa30BaHI/IH n
KHN3HCHHBIX ITJIAaHOB C y‘léTOM JIMYHBIX UHTCPCCOB U O6H_ICCTBCHHBIX HOTpCGHOCTeﬁ;

4) acTeTHYECKOe BOCIIUTAHME:
CIMOCOOHOCTBIO K 3MOI[MOHAILHOMY M OCTETHYECKOMY BOCIHPHATHIO MAaTEMAaTHYECKUX

00BEKTOB, 33/1a4, PEIICHUH, PAaCCyKJICHUH, YMEHHIO BUJETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) HEHHOCTU HAYYHOI'O MO3HAHUA

OpUEHTAIEeH B JEATCIILHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YEJOBEKa, MHPHUPOJbI M OOIIeCTBa, TNOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4YeTOBEUECKOW MIESITeNbHOCTH, JTAloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MATEMATUKU U MAaT€MaTUYECKOU
KyJbTYpOH Kak CpEICTBOM I[O3HAaHHUS MHpPA, OBJIAJICHUEM MPOCTECUIIMMH HaBbIKAMHU
HCCIIEA0BATENBCKOM ACSITEIBHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPbI 310POBbS H IMOIMOHAILHOTO
Os1aromosyqus:

FOTOBHOCTBIO MPHUMEHSTh MaTeéMaTUYeCKHWe 3HAaHMsS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3/I0pPOBOr0 00pasa »KM3HU (3I0pOBOE MUTaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryispHas (usnueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHbIO HaBbIKa pediekcuu,
IIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOI'o K€ IMpaBa JAPyroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpHEHTAIleH Ha NMPHMEHEHHWE MATeMAaTWYSCKUX 3HAHWM JUIA PEIIeHUs 3a1ad B 00JIacTH
COXPAaHHOCTH OKpPYKAOIIeH Cpebl, TUIAHHUPOBAHHS TOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MOCTIE/ICTBUH UISI OKpYXKAIOIIeH Cpeibl, OCO3HaHHEM TJI0OATBHOTO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTel WX pelIeHus,

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSM COIMAJILHOM M MPUPOIHON cpebl:

TOTOBHOCTHIO K JCWCTBUSIM B YCIIOBUSAX HEONPENECNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUUECKYIO AESITeNbHOCTb, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM NIEATEIHLHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4ucie GOpMYyIUpOBATH UJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaxX M SIBICHUAX, B TOM YHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
JercTBUs, POPMYITHPOBATH M OLIECHUBATH PUCKH U TIOCIEACTBUS, (GOPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue aeiicTBUA:

e BBIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUAMH, (OPMYIUPOBATH OIpPENEIeHUs] MOHSATHH,
yCTaHaBIIMBATh CYLIECTBEHHBINH NMPU3HAK KJIACCH(PUKALIUU, OCHOBAHMS Il 0000IIEeHUS U
CPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

e BOCHOPUHHUMATH, (POPMYIMpPOBaTh M MPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIE U
OTpHILIaTENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE,



e BBISBISTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHBOpEYHs B (pakrax,
JaHHBIX, HAONIOJCHUSX M YTBEPXKACHHSX, IpeIUlarath KPUTEPUU JUISl BBISBICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

e JIeNaTh BBIBOJBI C KCIOJIb30BAHUEM 33aKOHOB JIOTMKH, NCIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJITIOYEHHH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

e pa3bHparh J0KA3aTEIbCTBA MATEMATUYCCKUX YTBEPIKICHUH (TPSIMBIC ¥ OT MPOTHBHOTO),
MPOBOJMTh CAMOCTOSITEIIBHO HECIIOKHBIE J0Ka3aTeIbCTBA MATEMaTHYECKUX (AKTOB,
BBICTPauBaTh apryMEHTAIIMIO, MTPUBOJUTH NPHUMEPbl M KOHTPIPUMEPBI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHMUS,

e BBIOMpaTh CHOCOO pemieHHs y4eOHON 3amaud (CpaBHHMBaTh HECKOJBKO BapHUAHTOB
pelIcHus, BBIOMPaTh HaWOOJIee MOAXOMANIMN C Yy4ETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue AeiiCTBHS.

e WCIOJB30BaTh  BOMPOCHI KAk  HMCCIEAOBATSIBCKHMH  HMHCTPYMEHT  ITO3HAHHS,
(hopMyITUpOBaTh BOMPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIIEHO
YCTaHaBJ'II/IBaTI) HCKOMOE€ M JIaHHOC, Q)OpMHpOBaTB FI/IHOT@S}’, apFYMeHTI/IPOBaTB CBOHO
TTO3HIINI0, MHCHHUC,

e TPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUTAHY HECIIONKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEN MAaTeMaTHIECKOTO 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO0O01;

e CaMOCTOSITEIILHO (OPMYITHPOBATH 000OIIECHHUS U BBIBOJIBI 10 PE3y/IbTaTaM IMPOBEAEHHOTO
HAOJIOJICHUS, HCCIICIOBAaHMUsS, OICHHBATh JOCTOBEPHOCTH ITOJIYYCHHBIX PE3YJbTATOB,
BBIBOJIOB U 000OIIICHHIA;

e IMPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIMOIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e  BBISIBJISITh HEJIOCTATOYHOCTH U M30BITOYHOCTh MH(OPMALINHU, JTAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh HH(OPMALIUIO
Pa3IUYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

e BbIOUpaTh GopMy MpeacTaBieHUs UHGOPMAIMU U WUIIOCTPUPOBATH PEIllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

e OILIGHUBATh HAAEKHOCTh MHMOPMALIMU MO0 KPUTEPUSAM, MPEIJIOKEHHBIM YYUTENEeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIEC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS:

e BOCHPUHHUMATH U (POPMYIMPOBATH CYXJIEHHUS B COOTBETCTBHM C YCIOBHMSAMM U LEIAMH
oOmieHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaTb CBOIO TOYKY 3pPEHUS B YCTHBIX U
MIMCBMEHHBIX TEKCTax, AaBaTh IMOSICHEHMs MO XOJy PEUICHMs 3a/J1add, KOMMEHTHPOBATh
MIOJIyYEHHBIN pE3yIbTaT;

e B X0j/i¢ 00CYX/I€HUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, IPOOIEMBI,
pelaeMon 3ajauu, BbICKa3bIBaTh MJIEU, HALIEJIEHHBIE HA MOMCK PEILICHMS], COMOCTaBIATh
CBOM CYXJIEHUS C CY)KICHUSMU JAPYrUX yIaCTHUKOB JHAJOra, 0OHapyKUBATh pazIMyue U
CXOJICTBO TMO3UIMHA, B KOPPEeKTHOW ¢opme (HopMyIHpoBaTh pa3HOTJACHs, CBOHU
BO3paXXCHMUS;



e MPEICTABIATH PE3YIbTAThl PEUICHUs 3a/a4M, SKCIIEPUMEHTA, MCCIEIOBAaHUsA, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4YETOM 33434 IPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e IIOHMMATh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U MHIUBUIYATbHON pabOTHI MpH
peleHn: yueOHbIX MaTeMaTHUECKUX 3a/1a4;

e IPUHHUMATh LIETb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMIO0 COBMECTHOM
paboThI, pactpenenaTs BUAbl paboT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yJbTaT
paboTeI, 00001IaTF MHCHHSI HECKOJIBKUX JTFO/ICH;

e y4YacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKICHUs, 0OMEH MHEHHUSIMH, MO3TOBEIC
IITYPMBI ¥ JPYTHUE), BHIIOJIHITH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOU JICHCTBHS
C IpYTMMU YJI€HaMU KOMaH/Ibl, OI[CHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT 1O
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPcabHbIe YUueOHbIE 1eliCTBUA
Camoopranuszaums:

e CaMOCTOSITEJIPHO COCTaBIATH IUIaH, AJTOPUTM pEIICHUS 3aaadd (WM €ro 4YacTh),
BBIOMpATh CHOCOO pEImIeHHS ¢ YYE€TOM HMEIOIIMXCA PECypCcOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOU MH(MOpMAITHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

e BIAJCTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3ysibTara perieHus
MaTeMaTUYEeCKOH 3a1auu;

e TPEABUACTh TPYTHOCTH, KOTOPHIC MOTYT BO3HHKHYTH IIPH PEIICHUW 3a7a4M, BHOCHTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HANJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa NEATEILHOCTH IOCTABIICHHOW IEIM U YCIOBHSM,
OOBSCHATH MPUYMHBI TOCTHYKEHUS WIM HEJIOCTHXKCHHS 11€JIH, HAXOUTh OIUOKY, JaBaTh
OIIEHKY pUOOpEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 9 kiacce oOy4yaromuiicss MOJYYUT CHEAYIOUIUE MPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpPHYECKHE (PYHKIIMH OCTPBIX YITIOB, HAXOAWTh C HUX TOMOIIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) AJIMHBI U YIJIbl JUTSI HETaOIMYHBIX
3HAYEHU.

ITonp30oBaThCs (I)OpMyJ'IaMI/I MNpUBCACHUA U OCHOBHBIM TPUIOHOMCETPHUYCCKUM TOXKACCTBOM
JIJISI HaXOXKJIEHUS COOTHOIIICHUIM MCKAY TPUTOHOMETPUUCCKUMU BCIIMYUHAMMU.



Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JJISl HaXOXICHUS PAa3JIMUHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYroJIbHUKOB»), NIPUMEHATh UX IPU PELIEHHH I'€OMETPUYECKUX
3a/1a4.

Brnaners nmoHsATHAMHU TpeoOpazoBaHUs MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThcs CBOHCTBAMHU 110100 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCIIATH JJTHHBI U
HAXOJUTh YIJIbl y MOJ0OHBIX Guryp. [IpuMeHsaTs cBOWCTBAa OJO0OHS B MPAKTUYECKHUX 3aJadax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcst TEOpEeMaMy O IPOU3BEIEHUU OTPE3KOB XOp[, O MPOU3BEAECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaThcsi BEKTOpaMH, MOHUMAaTh HMX T'€OMETpPUYECKUH U (U3HUECKUH CMBICI,
MPUMEHATh UX B PEUICHUMH T'€OMETpUYECKUX U (u3nmdeckux 3anad. [IpumeHsTH CKajsipHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOpAMHAT HaA IIJIOCKOCTH, HNPUMECHATHL €ro B PCIICHUU
TCOMETPHUUCCKUX U MMPAKTUYCCKUX 3a1a4.

Bragets MOHATHAMH IPaBUIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPYXHOCTH M PpaJUaHHOM Mepbl YIJIa, YMETh BBIYMCIATH IUIOHIAJb Kpyra M €ro 4acTeu.
[IpuMeHATh NOTyYEeHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETpUM (UTYp, MPUMEHSTh IBUKEHHS IJIOCKOCTH B
MPOCTEUIINX CIyYasIX.

[TpuMeHsTh MOTYyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOMTHh MAaTEMAaTHYECKHE MOJEIU JUIS
3a7a4 peaJbHON KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYHCICHUS C TPUMEHEHHEM 110100
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJIB3YSCh, T1e HEOOX0IMMO, KaTbKYISITOPOM).



TEMATHYECKOE IIVTAHUPOBAHUE

9 KJIACC
Ne HanmenoBanue pasneiios U TEM IpOrpaMMBbl | KosmmuecTBo yacos OnextpoHHbie (TU(PPOBEIE)
n/n Beero|| KonTponbhbie I[TpakTuueckue 0bpasoBaTeNbHbIC PECypCEI
paboThl paboThl
1 Tpuronomerpus. Teopembl KOCUHYCOB U CHHYCOB. 16 1 bubnuorexa [JOK
Perenue TpeyrosibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue mogobus. Merpuueckue cootHomeHusi B || 10 1 bubnuorexa [JOK
OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 BexTopst 12 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNTIOCKOCTH 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c
5 [IpaBusIBHBIE MHOTOYTOJIBHUKH. [[JTMHA OKPYKHOCTH U 8 bubnuoreka [JOK
IIOIIab Kpyra. Beraucienue miomaaei https://m.edsoo.ru/7f41al2c
6 JIBYOKEHUS TUIOCKOCTH 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATU3AIHS 3HAHUN 7 2 bu6moreka [IOK
https://m.edsoo.ru/7f41al2c
IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 6 | 0 |
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IHOYPOYHOE IIJIAHUPOBAHHUE

9 KUIACC
Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrposbusie | Ipaxriueckue || A3YICHHS 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
1 |Onpenenenue TpuroHoMeTpuyecKux (pyHkuuid yriaos ot || 1 bubnuorexa [JOK
0° o 180° https://m.edsoo.ru/8al424bc
2 ||®opmyssr npusenenns [ [ | | |
3 | Teopema KoCHHYCOB bubmmoreka [JOK
https://m.edsoo.ru/8a14336¢
‘4 HTeopeMa KOCHHYCOB H || H H H
5 |Teopema kocuHyCOB bubmuorexa [JOK
https://m.edsoo.ru/8al42d5e
6 | Teopema cuHycOB 1 bubnmorexa [JOK
https://m.edsoo.ru/8al42e8a
7 ||Teopema cumycor [ [ | | |
8 | Teopema cunycor [ I I I I
9 HaxoxneHnue njvH CTOpOH U BEJIMYMH YIJIOB bu6mmoreka [IOK
TPEYrOJILHUKOB https://m.edsoo.ru/8a1430b0
10 |PemreHue TpeyroabHUKOB 1 bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0
11 |PemreHue TpeyroabHUKOB 1 bubnuoreka [JOK
https://m.edsoo.ru/8al42ac0
12 |Pemenue TpeyroabHUKOB 1 bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
13 |[Pemenue TpeyroabHUKOB 1 bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
14 |IIpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U 1 bubnuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Konrposbusie | Ipaxrnueckue || A3YICHHS oOpazoBaresbHbIE PECYPChHI
paboThI paboThI

15 |IIpaxkTHueckoe NpUMEHEHUE TEOPEM CUHYCOB U 1
KOCHUHYCOB

16 |KouTponbHas padbora o Teme "Penienne 1 1 bubnuorexa [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a

17 |TlonsTre o mpeoOpazoBaHUM MOAOOUS 1 bubnuoreka [JOK

https://m.edsoo.ru/8al43ab0
18 ||CoOTBETCTBEHHBIE JIEMEHTHI MOJJOOHBIX PUTYD 1 bubnuorexa [JOK

https://m.edso0.ru/8al143de4

noio0usi. MeTpuieckue COOTHOLIEHHS B OKPY>KHOCTH"

‘19 ‘COOTBGTCTBGHHBI@ AJIEMEHTHI MTOI00HBIX PUryp H H H
20 | Teopema o IpoOM3BEACHUN OTPE3KOB XOPJI, TEOPEMa O bubmuorexa [JOK
MPOM3BEICHUN OTPE3KOB CEKYIIUX, TEOpEMa O KBajpare https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
21 |Teopema o mpou3BEACHUHU OTPE3KOB XOPJI, TEOpPEMA O 1 bubmuorexa [JOK
MIPOU3BEJCHUN OTPE3KOB CEKYIIHMX, TEOpEMa O KBajapare https://m.edsoo.ru/8al441a4
KacaTeJlbHOU
22 |Teopema o mpOU3BEACHUHN OTPE3KOB XOPJI, TEOpPEMA O 1 bubmuorexa [JOK
[IPOU3BEJICHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBajapare https://m.edsoo.ru/8al442da
KacaTeJlbHOU
23 |IIpumeHeHHEe TeopeM B pEIICHUH TeOMeTpUIEeCKUX 3amad| 1 bubnuoreka [JOK
https://m.edsoo.ru/8a143f06
24 | [IpumeHeHHE TeOpEM B PELICHUN FeOMETpUUECKHX 3amad| 1 bubnnoreka [JOK
https://m.edsoo.ru/8al1443fc
25 |[IpumeHenue TeopeM B pelICHUN reOMETpUUECKHX 3amad| 1 bubnnoreka [JOK
https://m.edsoo.ru/8a144578
26 ||[KontposabHas pabora no teme "[IpeobpasoBanue 1 1 bubnuoreka [IOK

https://m.eds00.ru/8al1447a8



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
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Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Kontponsnbie || Ipaktuueckue || H3Y4eHUA 00pa3oBaTeNbHBIE PECYPChI
paboThI paboThI
27 ||Onpenenenue BeKTOpoB. OU3HUECKHiA U 1 bubnuorexa [JOK
rEOMETPUYCCKUIT CMBICIT BEKTOPOB https://m.edso0.ru/8a144960
28 | CrmoxeHHE U BRIYMTAHHE BEKTOPOB, YMHOXEHHUE BekTopa| 1 bubnuorexa [JOK
Ha 9HCII0 https://m.edsoo.ru/8al44a8c
29 |CrmoxeHHE U BRIYMTAHUE BEKTOPOB, YMHOXKEHUE BekTopa| 1 bubnuoreka [JOK
Ha 9HCII0 https://m.edsoo.ru/8a144d52
30 ||CnoxeHne ¥ BEIYATAaHHE BEKTOPOB, YMHOKEHHE BekTopa| 1
Ha YHCII0
31 |[Pa3nokeHHE BEKTOpa MO ABYM HEKOJUTHHEAPHBIM 1
BEKTOpam
32 ||KoopauHaThl BEKTOpa 1 bubmuorexa [JOK
https://m.edsoo.ru/8al44fbe
33 ||CkansapHoe mpou3BeIeHUE BEKTOPOB, €r0 IPUMEHEHHE 1 bubmuorexa [JOK
JUTSL HAXOJXKICHUS JUTHH U YIJIOB https://m.edso0.ru/8a14539c
34 ||CkansapHoe pou3BeIeHUE BEKTOPOB, €r0 MPUMEHEHHUE 1 bubmuorexa [JOK
JUTSL HAXOJXKICHUS JUTHH U YIJIOB https://m.edso0.ru/8a14550e
35 ||Pemenue 3aa4 ¢ MOMOIIBIO BEKTOPOB 1 bu6mmoreka [JOK
https://m.edsoo.ru/8al44c3a
36 ||Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB 1 bu6mmoreka [JOK
https://m.edsoo.ru/8a1458c4
‘37 ‘HpI/IMeHeHI/Ie BEKTOPOB sl pelIeHUs 3a/1a4 (PU3HKH “ H | H

38

KontponbHas padota o teme "Bekrtopsr"

bubmuoreka [JOK
https://m.edso0.ru/8a145b08

139

‘Z[eKapTOBLI KOOPAWHATBI TOYCK HA IJIOCKOCTHU

|

40

YpaBHeHUE NIPAMON

bu6mmoreka [JOK
https://m.edso0.ru/8a145c48
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https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Kontponsnbie || Ipaktuueckue || H3Y4eHUA oOpazoBaresbHbIE PECYPChHI
paboThI paboThI
‘41 ‘YPaBHeHI/Ie IpsAMOM H H H
42 |YpaBHEHHE OKPYKHOCTH bubnuorexa [JOK
https://m.edsoo.ru/8al4635a
43 |KoopauHaThI TOUEK MEePECEUSHUsI OKPYKHOCTH H 1 bubnuorexa [JOK
npsSIMOi https://m.edso0.ru/8a146620
44 |Metoa KOOpIUHAT MPHU PELIEHUN T€OMETPUUYECKUX 1
3ajJa4, MPaKTHYECKUX 337134
45 |Metoa KOOpIMHAT MPHU PELUICHUH T€OMETPUUECKUX 1
3aa4, MPaKTHYECKUX 33134
46 |Metoa KOOpAMHAT MPH PEIICHUN T€OMETPHUECKUX 1
3aJa4, MPaKTHYECKUX 33134
47 ||[KonTtposibHas paboTta o teme "JlekapToBbl koopauHaTel | 1 1 bubmuorexa [JOK
Ha rockocTH" https://m.edsoo.ru/8al46e0e
48 |[[IpaBuIBHBIE MHOTOYTOJIbHUKH, BEIYUCICHUE UX 1 bubmuorexa [JOK
AIICMEHTOB https://m.edsoo.ru/8al46fda
49 |Yucmo m. [lmnHA OKPY>KHOCTH 1 bubnuoreka [JOK
https://m.edsoo.ru/8a1472c8
50 (Yucno m. JInMHA OKPY>KHOCTH 1 bubnmuoreka [JOK
https://m.edsoo.ru/8al4714c
‘51 ‘Z[J'II/IHa IYTH OKPYKHOCTH H H H
52 |Pamuannas mepa yria bu6mmoreka [JOK
https://m.edsoo.ru/8al4714c
53 |[Inmomans kpyra, ceKTopa, CerMeHTa 1 bu6mmoreka [JOK
https://m.edsoo.ru/8al147426
54 |[Ilnomans Kpyra, CeKTOpa, CerMeHTa 1 bubnuoreka [IOK
https://m.edsoo0.ru/8a147750



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
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Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Kontponsnbie || Ipaktuueckue || H3Y4eHUA 00pa3oBaTeNbHBIE PECYPChI
paboThI paboThI
55 (Ilnomans Kpyra, CEKTOpa, CerMEHTa 1 bubnuoreka [JOK
https://m.edsoo.ru/8al147750
56 |[loHsTHE O ABMKEHUM TUIOCKOCTH 1 bubnuorexa [JOK
https://m.edsoo.ru/8a147c82
57 |lapannenbHbli TEPEHOC, TOBOPOT 1 bubnuoreka [JOK
https://m.edsoo.ru/8a147f16
58 |[lapamnenbHBI IEpeHOC, TOBOPOT 1 bubnuorexa [JOK
https://m.edsoo.ru/8a147f16
‘59 HHapannenLHHﬁ MIEPEHOC, TIOBOPOT H || H H H
‘60 HHapannenLHHﬁ MIEPEHOC, IIOBOPOT H || H H H
61 |[[IpumeHEeHME ABMKSHHUN TIPU PEIICHUH 331249 bubnuoreka [IOK
https://m.edsoo.ru/8a1480e2
62 |KouTtpospHas pabota rmo remam "[IpaBuiibHbIe 1 1
MHOTOYTOJIbHUKHA. OKPY>KHOCTbh. JIBHKEHHS TIIIOCKOCTH"
63 |IloBTOpeHue, 0600IICHIE, CHCTEMAaTH3allUsI 3HAHUI. 1 bu6mmoreka [IOK
W3MepeHne reoMeTpuyYeCcKuX BeauurH. TpeyronbHUKN https://m.edsoo.ru/8a148524
64 (IloBTOpeHue, 0600IICHUE, CHCTEMATH3allUsI 3HAHUH. 1 bu6mmoreka [JOK
[MapanenbHble U MEPICHIUKYISPHBIE IPSIMBIC https://m.edsoo0.ru/8a148650
65 (IloBTOpeHue, 0600IICHUE, CHCTEMATH3allUsI 3HAHUH. 1
OKpyYXHOCTb U KpyT. ['eoMeTpHUeCcKHe MOCTPOCHHSI.
VYTIbl B OKPYKHOCTH
66 (IloBTOpeHue, 0600IICHUE, CHCTEMAaTH3allUsI 3HAHUI. 1
BrincanHbIe U OTIMCAaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB
67 ||[toroBas KOHTpoOJIbHAs paboTa 1 1 bubnuoreka [IOK
https://m.edso0.ru/8a148920
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Ne Tema ypoxka ’ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Konrposbusie | Ipaxrnueckue || A3YICHHS oOpazoBaresbHbIE PECYPChHI
paboThI paboThI
‘68 HHOBTopeHHe, 0000111eH1Ee, CHCTEMATH3AIAS 3HAHUN H 1 || H H H
(OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 6 | 0 [




MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIBbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

9 KJIACC
Koxn .
HpOBepﬂeMble NnpeaMeTHbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOU
MPOBEPHEMOTO 00pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOI'O 00IIEro 00pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPBIX YIJIOB, HAXOAUTH C MX HOMOIIBIO pa3linuHbIe
6.1 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOMbHHUKA («pEeIIeHHE MPSIMOYTOIBbHBIX TPEYTOIBHUKOBY).
HaxoauTp (¢ HOMOLIBIO KAJIBKYJISATOpA) AJIMHBI U YIIIbI JUIsl HETAOJIUYHBIX 3HAYCHHUH
6.0 INonk3oBaThbesi (OpMysIaMU TPHBEAEHHS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
' JUIsl HAXOXKJICHUS COOTHOLICHHH MEX/y TPUTOHOMETPUYECKUMU BEJIMYNHAMH
Hcrnosnp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISi HaXOXKACHHS Pa3iIMYHBIX JIEMEHTOB
6.3 TPEYTONbHUKA («PEIICHHE TPEYTOIBHUKOBY), IPUMCHATh UX TPH PEIICHUH T€OMETPUIECKUX
3a1a4
Brajgerh moHATHAMH TpeoOpa3oBaHUsl MOAOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB ITOJOOHBIX
¢uryp. Ilomp3oBaTeca CcBOMCTBAMH MOZOOUS TPOHM3BONBHBIX (HUIYP, YMETh BBIUHCIATH
6.4 JUIMHBI M HaXOAWUTh YyINIBI y ToAoOHBIX ¢Quryp. I[lpuMmeHaTs cBolicTBa TOAO0OHS B
HpPAKTUYECKUX 3a/7adaxX. YMETb IPHUBOIUTH NPUMEPHI MOAOOHBIX (UTYp B OKPY’KAIOIIEM
MHpe
65 Ilonp3oBaThesl TeopemaMy O MPOM3BEACHUU OTPE3KOB XOpHA, O IMPOU3BEACHUU OTPE3KOB
' CEKYIIHX, O KBaJpaTe KacaTelbHOH
Ilonp3oBaThCs BEKTOpPaMH, IOHUMATh UX T€OMETPHUYECKUI U (PU3NIECKHI CMBICT, TIPHMEHATh
6.6 UX B PEIICHUH F€OMETPUYECKUX U (QU3NUIECKHX 3a1ad. [I[puMeHATh CKasIpHOE IPOM3BEICHUE
BEKTOPOB JUIsl HAXOXKICHUS [UIHH U yTIIOB
6.7 Ilomp3oBaThcss METOOOM KOOPAMHAT HAa IUIOCKOCTH, MPHUMEHSATh €ro B  PEIICHUU
' TeOMETPUIECKHUX W MPAKTHUECKUX 3a/1a4
Braners MOHATHAMH IIPaBHIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYXHOCTH, MJIHHBI IyTH
6.8 OKPY)KHOCTH WM PafMaHHON MepHl YIJIa, YMETh BBIYHMCIATH IUIOMIAIb Kpyra W €ero 4JacTew.
[IpuMeHsTH MOMyYeHHBIE YMEHHS B IPAKTHIECKHUX 3a7adax
6.9 Haxomnte ocm wim IEHTPHl CHMMETpHHM (UTYp, HMPUMEHSATH NBIKEHHUSA IUIOCKOCTH B
' MPOCTENIINX CITydasx
[IpuMeHsATs TONydYeHHBIE 3HAHWS Ha NPAKTHKE — CTPOUTHh MaTeMaTHYeCKHE MOJCIH I
6.10 3a7a4 peanbHON JKU3HM WM IPOBOJWTH COOTBETCTBYIOIIME BBIUMCICHHSA C MPHUMEHEHHEM
' nono0ust
1 TPUTOHOMETPUYECKHX (QYHKIMH (IIOJIB3YSCh, I/Ie HEOOXOANMO, KAJIBKYIATOPOM)




MHNPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUA

9 KJIACC
Kon IIpoBepsieMbli 3/1€MEHT COAEPKAHUS
6 ['eomerpust
6.1 Cunyc, kocunyc, tanreHc yrinoB oT O mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO.
' DopMyIIbI IPUBEICHHS
6.2 Pemenue TpeyroiapHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHne mpakTHYecKHX 3a1a4
' C UCIIOJIh30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB
6.3 [Ipeobpazoranue nojaobus. [lojoOne COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 IpOU3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O POU3BEIICHUH OTPE3KOB CEKYIIHNX, TeOpeMa
' 0 KBaJIpaTe KacaTejbHOil
Bekrop, anuHa (MOJyib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, TPOTUBOIOJIOKHO HAIpaBJICHHBIE
6.5 BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, DABEHCTBO BEKTOPOB, OMNEpallMd HajJ BEKTOPaMH.
PasnoxeHne BEKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOpPaM
6.6 Koopnunatsl BekTopa. CKaJsipHOE IIPOU3BEICHUE BEKTOPOB, IIPUMEHEHHE JUTS HAXOKACHHS JIHH 1
' YIJIOB
6.7 JlexapToBbl KOOPIMHATHI Ha IUIOCKOCTH. YPaBHEHHs MPSIMOH M OKPYKHOCTH B KOOpAMHATAX,
' NepeceyeHre OKPY)KHOCTEH 1 MpsMbIX. MeTo KOOPIMHAT U €ro IPUMEHEHHUE
6.8 [TpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JnHa okpyxHocTu. ['pajycHast U pajuaHHas Mepa yria, BhIYHCICHHE JUIMH YT OKPY)KHOCTEH
6.10 [Tnomians Kpyra, CeKTOpa, CErMeHTa
611 JIBMXKEHHsl TUIOCKOCTH W BHYTPEHHHE CHMMETpHH (uryp (SiieMeHTapHble [PEACTABICHHS).
' [Tapannensusbiit nepenoc. [ToBopot




ITPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHHSA
Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHSATHUAMH: MHOXKECTBO, IOJAMHOXECTBO, OIEpallud  HaJ
MHO)KECTBAMH; YMEHHE OIEPUPOBATh MOHATUSMHU: I'pad, CBSI3HBIHN rpad, nepeBo, MUK, IPH-
MEHATh UX NPH PEIICHUH 337ad; YMEHHE MCIOJIb30BaTh Trpaduueckoe IpelcTaBIeHHUE
MHOXKECTB JJIsI ONMCAHUSI PEasIbHBIX MPOIIECCOB U SIBJICHUM, NIPU PEIICHUHU 33a/a4 U3 APYTUX

y4eOHBIX MTPEIMETOB

YMeHHe omepupoBaTh MOHATUSIMH: ONpENEIeHHEe, aKCHOMa, TeopeMa, JI0Ka3aTelbCTBO;
YMEHHE paACclO3HaBaThb WCTUHHBICE M JIOXKHBIC BBICKA3bIBAHUS, NPUBOIUTH IPUMEPHI

1 KOHTPHPUMEPLI, CTPOUTH BbICKA3bIBAHUSI U OTPHUIIAHU L BBICKA3LIBAHUM

YMeHue omnepupoBaTh MOHATHSAMH: HATYpajlbHOE YHCJIO, MPOCTOE W COCTABHOE YHCIIO,
JIETUMOCTh HATYypalbHBIX YHCElNl, TPU3HAKH JIEIMMOCTH, IIEJI0€ YHCIO0, MOJAY/Ih YHUCIA,
OOBIKHOBEHHAS IPOOb U JECATHYHAS JPOOb, CTAHAPTHBIA BUJI YHACIIA, PAIIMOHAIBLHOE YHCIIO,
UPPAIMOHAIIEHOES YHCII0, apH(METHUYECKH KBAJAPATHBIM KOPEHb; YMCHHE BBITIOTHATH
JCCTBUAA C YHCIAMH, CPaBHUBATh MW YIIOPSAJOYMBATH YHWCIA, TPEACTABJIATh YHUCIA Ha
KOOPIMHATHON MPSAMOH, OKPYTJISATh YUCIIA; YMEHHUE JIeNaTh MPUKUIKY U OICHKY pe3ysbTara
BBIYHMCIICHUH

YMeHne OmnepupoBaTh MOHATHSAMHU: CTCIEHb C IIEJBIM IOKaszaTeneM, apu(MeTndecKui
KBaJpaTHHI KOPEHb, MHOT'OWICH, anredpandeckas Ipodb, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHOH CTeneHu OoJbIle eIMHHIBI, YMEHHE BBINOMHATH pacd€éTsl 1o (opMmyiam,
npeoOpa3oBaHus IIETBIX, APOOHO-PAIMOHATBHBIX BBIPAXCHUH M BBIPAXKCHUH C KOPHSIMU,
pa3iioKeHre MHOTOWICHA Ha MHOKHTEIH, B TOM YHCJIE C HCIOIb30BaHUEM (POPMYIT PasHOCTH
KBaJIpaToOB U KBaJIpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh MOHATHUSMU: YHMCIOBOE PABEHCTBO, YPABHEHHUE C OAHON MEPEMEHHOM,
YHCIOBOC HEPABEHCTBO, HEPABCHCTBO C IIEPEMCHHON; YMEHHE pemarh JHWHEHHBIE U
KBaJ[paTHBIC YPaBHEHUS, IPOOHO-palMOHATIBHBIC YPAaBHEHHS C OTHOH IIEPEMEHHOM, CHCTEMBI
IBYX JTUHEHHBIX YpaBHCHUI, TUHEIHbIC HEPAaBeHCTBA M X CHCTEMBI, KBaJpaTHEIC U APOOHO-
panroHaNIbHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOH, B TOM YHCJIE IPH PEHICHUW 3a1ad u3
IPYTHX TPEIMETOB M MPAKTUYECKHX 33/1a9; YMEHHE HCIIONb30BaTh KOOPIMHATHYIO TPSMYIO
1 KOOPIMHATHYIO TUIOCKOCTH LIS M300paKeHUs! PElIeHNH ypaBHEHU, HEPABEHCTB U CHCTEM

YMeHHe omepupoBaTh TOHATUAMHU: (yHKIHUSA, Tpaduk GYHKIUH, HYIH (QYHKIWH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEIKYTKH BO3PACTaHHsI, YObIBaHUS, HAHOOIbILICE U HAK-
MeHbIllee  3HayeHWs  (QYHKIMH, yMEHHE  ONCPHUpPOBATh  MOHATHUSAMH:  MIpsMas
MPONOPIHOHATIBHOCTD, INHEHHast QYHKIMs, KBagpaTu4Has QyHKIHsI, 00paTHasl MPOMOPIHO-
HaJBHOCTh, Tapaboia, TurnepOoyia; yMEHHE CTPOUTh Tpaduku (QYHKIHH, HCIIOIH30BATh
rpaduky Ui OMpe/eNieHrs CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, Ul PEIICHUS 3a7ad U3
IPYruX y4eOHbIX TPEAMETOB U PeajbHOM JKU3HH; YMEHHE BbIpaXaTh (HOpPMyIaMu
3aBUCHMOCTH MEX]y BEJTMIMHAMHU

YmMmeHue OnepupoBaTh HOHATHUAMM oCICaA0BAaTCIbHOCTD, apI/Iq)MeTI/I'-IGCKaSI u
TCOMCTpUUCCKas TMpPOrpeCcCur; YMCHHUC HCIIOJIb30BaATh CBOMCTBa HOCHGHOB&TGHBHOCTeﬁ,
(1)0pMy.]'H:I CYMMbI " O6H.I€FO YJIC€Ha Ipru pCHICHUU 3aJa4d, B TOM YHCIIC 3ada4 U3 APYTHUX
y‘Ie6HLIX MpeaAMETOB U peaHBHOﬁ KHU3HHU

YmMmeHue peliaTh 3aJa4u PAa3HbBIX THUIIOB (B TOM 4YHCJIC Ha MNPOLCHTHI, JOJHW MW 4YaCTH,




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa3oBaHUsA
Ha ocHoBe PI'OC

JABHIKCHHC, pa60Ty, HEHY TOBAapOB M CTOUMOCTH IIOKYIIOK W YCJIYI, HAJIOTU, 3aJavdd M3
obnactu yHpaBJICHUSA JIMYHBIMA U CeMEHHBIMHI (I)I/IH&HC&MI/I); YMEHHE COCTaBJIATH
BBIpAXXCHUSA, YpaBHCHUSA, HEPABCHCTBA MW CHUCTEMbI II0 YCIOBUIO 3aJa4du, HCCICAOBATH
IMOJIYYCHHOC PCIICHUC U OLICHUBATDH HpaBI[OHOI[O6HOCTL TMOJTYYCHHBIX pPE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAME: (UTypa, TOUKA, OTPE30K, MpAMas, JIyd, JIoMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJbHUK, pPaBHOOCAPEHHBI U PAaBHOCTOPOHHUN TPeyroJbHUKHY,
OpSMOYTONBHBIM ~ TPEYrONbHHUK, MEIHaHa, OHCCEKTpHUCa W BBICOTa TPEYrOJIbHMKA,
YeTBIPEXYTONIBHUK, —TapajulesiorpaMM, poMO, TPsSMOYTOJAbHMK, KBaJIpaT, Tpamemus;
OKPYXXHOCTB, KpPYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMH (PUI'ypaMH; yMEHHE
pelaTh 3a1a4yd, B TOM YMCJIE U3 IIOBCEAHEBHOM XKM3HM, HA HAXOXKJEHUE I'€OMETPHUECKUX

BEJIMYMH C TPUMEHEHHEM H3yUYCHHBIX CBOUCTB GUTYp U (HaKTOB

10

YMeHne omepupoBaTh MOHSATHAMH: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJIBHUKOB;
HapaJuIeIbHOCTh M MEPIEHIUKYISIPHOCTh MPSIMBIX, YTOJI MEXIY NMPSIMBIMH, NTEPHICHIUKYIAP,
HAaKJIOHHAs, MpOeKuus, moxodue (uryp, mOXOOHBIE TPCYTONBHUKH, CHMMETPHS
OTHOCHTENBHO TOYKH U NMPSIMOM; yMEHHE Paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO M 1Og00He
¢$uryp, napasIeIbHOCTh M NEPIECH IUKYJIIPHOCTD IPSIMBIX B OKPYKAIOIEM MUPE

11

YMeHne omepupoBaTh MOHATHSIMH: JUIMHA, PACCTOSHUE, Yroi (BEJIWYMHA yIila, CHHYC U
KOCHHYC yTJla TPEYroJIbHHUKA), TUIOMIA/b;, YMEHHUE OIEHUBATH pPa3Mepbl MPEIMETOB H 00b-
€KTOB B OKpYKAalolleM MHpe; yMEHUE NpPUMEHSATh (POpMyNbI TepUMETpa | IUIOMAIN
MHOT'OYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIONIaJW Kpyra, o0beMa NpSIMOYTOJBHOrO
napajuieienuieia; yMeHHe MPUMEHATh MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TPEyrojibHUKa, TeopeMy [ludaropa, TpUrOHOMETPHUYECKAE COOTHOIICHUS ISt
BBIYMCIICHUS JUIMH, PACCTOSIHHM, TIJIOMIAAeH

12

YMeHue u300paxarh 1miockue GUrypbl U UX KOMOWHAIIMH, NTPOCTPAHCTBEHHBIC (PUTYPHI OT
PYKH, C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB 0 TEKCTOBOMY HJIH
CHMBOJIbHOMY OITUCaHUIO

13

YMeHne onepupoBaTh MOHITHSAME: MPSIMOYTOJbHAs CHCTEMa KOOPIWHAT; KOOPAWHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa HAa UHCIO, CKaJSIPHOE
MIPOM3BEIICHAE BEKTOPOB; yMEHHE HCIIONB30BAaTh BEKTOPHl M KOOPIMHATHI IUISL TIpE.-
CTaBJICHWs NAHHBIX W PEHICHUs 33Jad, B TOM UHCJIEC U3 NPYTHUX YYIEeOHBIX IPEIMETOB U
peanbHON KU3HA

14

YMeHne OmepupoBaTh MOHATHSMH: CTOJIOMKOBBIE M KPYTOBBIC IHATrPaMMBI, TAOJHIIBL,
cpemHee apu(MeTHYeckoe, MEIMaHa, HAWOOJNbIee W HaUMEHBIIEEe 3HAUCHHSA, pa3Max
9ucIOBOro Habopa; YMEHHE W3BICKAaTh, WHTEPIPETHPOBATH M  IpPeoOpa3OBLIBATH
WHPOPMAIINIO, TIPEACTABICHHYIO B TaONHIaX W Ha AWarpaMMmax, OTPaKaloIIyi0 CBOMCTBa
U XapaKTepUCTUKHU PEaJIbHbIX MPOLECCOB U SIBIIEHUH; YMEHUE Paclio3HaBaTh M3MEHYMBBIE
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHHE OnepupoBaTh IOHATHUSAMU: CIyYalHBIH ONBIT (CIyYalHBIA SKCHEPHMEHT),
AIIEMEHTapHOE COOBITHE (PIEMEHTAapHBIH MCXOM) CIYYalfHOTO OIBITa, CIy4ailHOe cOOBITHE,
BEPOSITHOCTh COOBITHS; YMEHHE HAXOIAWTh BEPOSTHOCTH CIYYalHBIX COOBITHI B OIBITax C
PaBHOBO3MOXKHBIMH 3JICMEHTAPHBIMU COOBITHSMH; YMEHHE pellaTh 3aJadd METOIOM
OpraHM30BAaHHOTO Mepedopa U ¢ MCIOIh30BAHUEM MPABUIIA YMHOKCHHUS;, YMEHUE OLICHUBATH
BEPOSATHOCTH PEaNIbHBIX COOBITUHA M SIBIEHWH, TOHUMATh POJIb MPAKTUYECKU IOCTOBEPHBIX
Y MaJIOBEPOSITHBIX COOBITHI B OKPY)KAIONMIEM MHUpPE W B KH3HH; 3HAKOMCTBO C TOHSITHEM




Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3y/IbTaTaM OCBOEHHUS
NPOBepPsieMOro OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
TpeOoBaHuUs Ha ocHoBe PI'OC

HC3aBUCUMbBIX CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX
SABJICHUAX

YmeHue BI)I6I/IpaTL HOI[XOI[SIH_[I/II\/'I I/I3y‘{CHHLII‘/‘I METOA Il pPEIICHUA 3adadd, MPUBOIUTH
IMPpUMEPbI MATEMATHYICCKUX SaKOHOMepHOCTeﬁ B MpUPOAC U XU3HU, PACIIO3HABATH IPOSAB-
16 JICHUC 3aKOHOB MAaTECMATUKU B UCKYCCTBEC, OIMMUCBIBATL OTAC/IbHBIC BbhIJAIOIINEC PE3YJIbTAThI,
IMMOJIYYCHHBIC B XOJAC Pa3sBUTUA MATECMATUKU KaK HAYKW, M[TPUBOAWTH MNPUMEPbI MaTe-

MaTHYECKUX OTKPBITUI U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOI HCTOpUHU




HHEPEYEHbDb 3JIEMEHTOB COAEPXKAHUS, IPOBEPSAEMbIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePAKAHUS
1 Uwca ¥ BEIYUCICHUS
1.1 Hatypaseubie u 1ienbie uncia. [Ipu3Haku IeTMMOCTH TSNTBIX YHCEIT
1.2 OOBIKHOBEHHBIE U JECATUYHbIE APOOHU, IPOLIEHTHI, O0ECKOHEUHBIE IEPUOANUIECKHE IPOOU
1.3 Parnmonanbhbie uncna. ApudMETHISCKUE ONEpaliy C PAIIMOHATIBHBIMHU YHCIAMU
1.4 JeticTButenpHble yncaa. ApuMeTHIecKre Oepannu ¢ eHCTBUTEILHBIME YHCITAMH
15 [TpubnmxéHHbIe BBIUMCICHUS, MpaBWIa OKPYIJICHUS, IPUKHUJIKA M OIEHKAa pe3yibTaTa
' BBIYMCIICHUN
2 Anre6pandecKre BRIPAKEHUs
2.1 ByKkBeHHBIE BBIpaXKEHUS! (BBIPAXKEHNUS C IEPEMEHHBIMHU)
2.2 Crenenb ¢ 11enbIM NokazateseM. CTerneHb ¢ pallioHaIbHBIM MoKa3aTeneM. CBOICTBA CTENEeHU
2.3 MHorouseHsl
2.4 Anrebpandeckas 1po0b
25 ApupMeTHIeCKH KOpeHb HaTypanbHOW creneHu. JledcTBus ¢ apudMeTHYeCKUMH KOPHIMHU
' HaTypajJbHOW CTENEHU
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 Ienpie u qpoOHO-panroHaNbHBIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 [enpie u qpoOHO-panoHANIbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 UmncIoBBIE TOCTENOBATEIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEI0BATEIHHOCTEH
4.2 Apudmerndeckas u reoMeTpryeckas nporpeccun. GopMyIa CI0KHBIX TPOIIEHTOB
5 OyHKIINN
Oynknus, cnocoOs! 3ananus Gyakmn. ['paduk Gyrkiun. O61acTs onpeneneHrus © MHOXKECTBO
51 3HaueHnid QyHknun. Hymn ¢yakmum.  [IpomMexyTku  3HAKOMOCTOSHCTBA. [IpomexyTku
o MOHOTOHHOCTH (YHKIHH. MaKkCUMyMbl 1 MHHHMYMBI (yHKInH. Hambomnpmiee n HamMeHbIIee
3Ha4yeHne (QYHKINH Ha TPOMEXKYTKE
6 KoopauHaTte! Ha IpsMOit B TNTOCKOCTH
6.1 KoopnuHaTtHas npsmas
6.2 JlekapToBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprdeckre GUrypsl U MX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOTroyroJIbHUKH
7.4 OKpPYXHOCTh U KPYT'
7.5 M3MmepeHne reoMeTpHYeCcKIX BETHIUH
7.6 BekTophl Ha IIIOCKOCTH
8 BeposiTHOCTD U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB




Kox

HpOBEpﬂEMLIﬁ IJIEMEHT COACPKAHUSN

8.3 Kombunaropuka
8.4 MHo)xecTBa
8.5 I'padsr




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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