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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusi Kak OOWH M3 OCHOBHBIX Pa3J/IENIOB IIKOJIBHON MaTEMATHUKH, UMEIOIINMA
CBOEH 1Ie/Ibl0 00€CTIeUnTh M3Y4YEHUE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIICHUN U
B3aUMHOE PAacCHOJIO)KEHHE, ONHUPAECTCA Ha JIOTMYECKYH, JOKa3aTeIbHYIO JIMHUIO.
[leHHOCT, W3YyYCHHS TEOMETPUU HA YpPOBHE OCHOBHOTO o0O0Imero oOpa3oBaHUs
3aKJII0YAeTCsl B TOM, 4YTO OOYy4YaloIMMCS YYUTCS MPOBOJUTH JOKa3aTelbHbIC
pacCy X IeHus, CTPOUTHh JIOTUYECKHE YMO3aKJIIOUYEHHUs, JOKa3blBaTh HCTHHHBIC
YTBEPKIACHUSA WU CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKACHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOWCTBA OT TPHU3HAKOB, (opMyIupoBaTh OOpaTHEIC
YTBEPKICHUS.

BTtopoii 1nenpr0 UM3y4yeHHs] TEOMETPHM SIBIIAETCS HUCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA MpPH pEIICHHWH KaK MAaTeMaTUYECKHX, TaK W MPaKTHYECKHUX 3a]ad,
BCTPEUAIONIUXCS B pealibHOU Xu3HU. OOydarolmuiicss TOHKEH HAyYUThCS OINpPEICTUTh
reOMETPUYECKYI0 (PUTypy, OmucaTh CJIOBAMH JIaHHBIM 4YepTEX WM PUCYHOK, HAWTH
IUIOIIAJb 3€MENBHOTO Y4YacTKa, PAacCUMTaTh HEOOXOJUMYIO JUJIMHY ONTOBOJIOKOHHOIO
kabenss unu TpeOyeMble pa3Mepbl rapaxka Jjsi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUYMCINUTENIbHAS JIMHUS B W3y4eHUUM TreoMerpun. lIpu pemeHun 3agad
MPAKTUYECKOTO XapakTepa OOyYarolUiCs YYUTCA CTPOUTh MaTE€MaTUYECKUE MOJENU
peanbHbIX KU3HEHHBIX CUTYallWil, MPOBOAUTH BBIYMCIICHUS M OLICHUBATh aJ€KBATHOCTH
MOJIYYEHHOTO pe3yJibTaTa.

Kpaiine BaxxHO TOMUEPKUBATH CBSI3U TEOMETPUM C JIDYTUMU  y4E€OHBIMHU
npeaMeTaMi, MOTHBHUPOBATH HCIIOJIB30BATh OMPEICICHUS T€OMETPUYECKUX (QUTYp H
MOHATUM, TEMOHCTPUPOBATH MPUMEHEHHUE TMOJYYEHHBIX YMEHUU B (DU3UKE U TEXHUKE.
Ot cBsI3M Hawbojiee SPKO BUIHBI B Temax «Bektope», «Tpuronomerpuueckue
COOTHOIICHUs», «MeTo koopauHat» U «Teopema ITudaropay.

VYuebnniii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
coaepxkanus: «I'eomeTpuueckre GUrypsl U UX CBOMCTBaY, «I3MepeHre TeOMETPUUECKUX
BEIIMUUHY», «J[ekapTOBbl KOOpAMHATHI Ha IUJIOCKOCTW», «Bektope», «/[BrkeHus
mIockocTy, «IIpeodpazoBanus mog00us .

Ha uzyuenue yueOHoro kypca «I'eometpus» oTBoautcs B 9 kimacce — 68 dacoB (2
yaca B HEJIEIII0).



COILEPKXAHUE OBYUYEHUA
9 KUIIACC

Cunyc, xocunyc, Tanresc yrioB ot 0 no 180°. OcHOBHOE TPHUIOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEIACHUSI.

Pemenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcoB. PerieHue
NPaKTUYECKUX 33]1a4 C UCIIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeIEHUU OTPE3KOB XOPJ, TEOPEMBbI O IMPOU3BEACHUU OTPE3KOB
CEKYIINX, TEOpEeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, niuHa (MOIyJib) BEKTOpA, COHANPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
HAIPaBIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpALUU
HaJ BEKTOopamMu. Pa3noxeHwe BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunater BekTtopa. CkansipHoe TMpPOW3BEACHHWE BEKTOPOB, TMPUMEHEHHUE MJis
HAXOX/ICHUs JUIMH U YTJIOB.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MNPSMOM M OKPYXHOCTH B
KOOpJMHATAX, TIEepPEcCeueHrue OKPYKHOCTEHM W TpAMBIX. MeToJ KOOpIWHAT U €ro
PUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{n1Ha okpyx)HOCTH. ['paycHas u panuaHHas Mepa
yIiia, BBIYMCIEHUE JUIMH OyT OKpykHOcTeil. [1nomanp kpyra, cekropa, cerMeHTa.

JIBUKEHHS TJIOCKOCTH W BHYTPEHHUE CUMMETpuu Guryp (dJIeMeHTapHbIe
npeacrapienus). [lapamnensubiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOEHHUS MporpaMmbl yueOHOro kypca «I'eomerpus»
XapaKTepU3yrOTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NOPOSIBIECHUEM HHTEpEeca K IMPOIUIOMY M HACTOSILIEMY PpOCCHMCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKECHHUSIM POCCUUCKMX MATEMATHUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K HUCIOJb30BAaHUIO ITHX JOCTHKEHUI B JIPYTMX HayKax W
NPUKJIAJAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO 00S3aHHOCTEN T'pakJlaHWHA U peajii3allii €ro Mpas,
MPEJCTABIICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA PA3TUYHBIX
CTPYKTYp, SIBIICHUH, MPOLETYpP TPAKIAHCKOr0 00IIecTBa (HaIpuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJICHMIO JTHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHHI HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MIPUHIIUIOB B JAEATEIBHOCTU YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHUE€ B PEIICHUH MPAKTUYECKUX  3a7ad
MaTeMaTUYECKOW  HANpaBJIECHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMAaTHYECKOIO
oOpa3oBaHMsI Ha TPOTSDKEHUM BCEH JKU3HU IS YCHENIHOW MpodeCcCHOHAIbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJWMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM WHAUBUIYATbHON TpaeKTOpUU OOpa3oBaHUs M >KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOIMOHAJBHOMY M ACTETHUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUN, pacCyKICHUH, YMEHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOTO MMO3HAHUMA:

OpHUEHTAlMEN B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX NIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPUPOJLI U OOIIECTBa,
MMOHMMaHUEM MaTeMaTUYeCKOW HayKH Kak c(epbl YeTOBEYECKOU NESITEILHOCTH, ATAllOB
e€ pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTHS LMBUJIM3AIMHU, OBJIAJICHUEM S3bIKOM
MaTeMaTUKM W MaTEMAaTHYEeCKOM KyJIbTYpOHM KakK CpEIACTBOM TO3HAHHUS MHPA,
OBJIQJICHUEM MPOCTEUIIMMH HABBIKAMH UCCIIEA0BATEIBCKON 1€ TEIIbHOCTH;

6) ¢usnyeckoe BocnuTtaHue, GopMUpPOBaHHME KYJAbTYPbI 310POBbH H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHATh MATEMATHUYECKHUE 3HAHMSI B MHTEpECaX CBOETO 370POBbS,
BEJICHUS 3JI0pOBOTO o0Opa3a >KM3HU (370pOBOE MHUTaHWE, COATAaHCHPOBAHHBIA PEKUM



3aHATUN U OTJIbIXA, PETYJsIpHAs PU3NYECKasi aKTUBHOCTh), C(HOPMHUPOBAHHOCTBIO HAaBbIKA
pedekcuy, NpU3HAHUEM CBOEro IpaBa Ha OIIMOKY M Takoro K€ IpaBa JIpyroro
YeJI0BEKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMell Ha NPUMEHEHHME MAaTEeMaTWYeCKUX 3HaHUM Ui pelIeHUs 3a7ady B
00JacTU COXpPAHHOCTU OKPY’KAaIOLIEH Cpelpl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOKHBIX IOCJIEJICTBUM JUIsl OKpPYKAIOIIEW Cpeabl, OCO3HAHMEM IJI00AIbHOIO
XapakTepa 9KOJOTHYECKHUX MPoOIIeM U IMyTel X pelieHus;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Y€pe3 IPAaKTHUECKYIO AESITEIbHOCTb, B TOM 4YHCIIE yMEHHE
YUUTBCS y JIPYTHX JIOAEH, MpHOOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIE 3HAHU,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HE0OXOAMMOCThIO B ()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4ucie (GOPMYIHPOBATH
UJeH, MOHATHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAILMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEDP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHHUS
U eicTBUA, (OPMYJIUPOBATh U OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

e BBIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPU3HAKM MATEMaTHYECKHUX
OOBEKTOB, TMOHATHM, OTHOIICHUH MEXIy TOHATUSIMHU, (HOPMYIHPOBATH
OTpeIeJICHHS TTOHSATUM, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPpuKaIuy,
OCHOBaHUSI /111 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

e BOCIPUHUMATD, dhopMyIHpoBaTh u peoOpa3oBLIBATH CY>XICHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, CIMHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e BBISBIATH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM U MPOTUBOPEUHUS B
dakTax, AaHHBIX, HAONIOACHUSAX WU YTBEPXKACHUSX, Tpejylarath KPUTCPUH JIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e JI€NIaThb BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIFOUEHUI 110 aHAJIOTHH;

e pa3bupaTh JI0Ka3aTeIbCTBA MaTEMaTUUYECKUX YTBEPXKIECHUM (TIpsMbIE U OT
OPOTUBHOIO), TMPOBOIUTH  CAMOCTOSITEILHO  HECJOXKHBIE  JIOKa3aTeJIbCTBA
MaTreMaTudecknx (akToOB, BHICTpAWBATh APTYMEHTAIIMIO, MMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;



BBIOMpATH CIIOCOO pellieHus] y4eOHOU 3a/1auu (CpaBHUBATh HECKOJIbKO BapUaHTOB
penieHus, BbIOMpaTh Haubojee MOAXOMAUIMI C Y4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOMNPOCHI KAK HCCIEAOBATENbCKANA HWHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpOoOIEMY,
CaMOCTOSITEJIPHO yCTAHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOKO MIO3ULMIO, MHEHUE;

MPOBOJIUTH IO  CaMOCTOSITEJIBHO  COCTaBJIEHHOMY  IUIAaHY  HECJIOKHBIN
DKCIEPUMEHT, HEOOJBIIOE MCCIEAOBAHUE II0 YCTAaHOBIIEHUIO OCOOEHHOCTEH
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENILHO  (OPMYyJIMPOBAaTh OO0OOIIEHHS M BBIBOJBI 10 pe3yJibTaTaM
IIPOBEAEHHOTO  HAOIMIOAEHMS, HUCCIECNOBAHMS, OLEHUBATH  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

OPOrHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE MpPOLECCa, a TakKe BbIABUIATH
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBIIATH ~ HEJOCTATOYHOCTh U M30BITOYHOCTh  MH(POPMALMM, JAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]auH;

BbIOMpaTh,  AHAJIM3UPOBATh, CHCTEMATU3UPOBaTb U  UHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BBIOMpPATh (OpMY MpEACTaBICHUS HHPOpPMALUMU U WILIIOCTPUPOBAThH pEIIacMble
3a/layu CXeMaMu, uarpaMmmMamMu, HTHOU rpa@uKkoi U MX KOMOMHALUSAMU;
OLICHUBATh HAAEKHOCTh MH(POPMALMU MO KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM
WK c(hOPMYJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

BOCIIPHHUMATh ¥ (OPMYIHPOBATH CYXKJACHHS B COOTBETCTBHHM C YCIOBHSAMHU U
IEJIIMU OOICHMS, SCHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /aBaTh IMOSICHEHUS IO XOAY PEIICHUS 3a/1auH,
KOMMEHTHUPOBATh TOJyUYEHHBIN PE3yJIbTaT;

B XO0/ie OOCYXJIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBl,
MpoOJIeMBI, perraeMoi 3aJavd, BBICKA3bIBATh HWJICH, HAIICJICHHBIC HA TTOWUCK
pEIICHMS, COTIOCTABIIATh CBOM CYXKACHHS C CYXICHUSMHU JIPYTUX YYaCTHHKOB
auanora, oOHapyXKUBaTh Pa3jM4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIIATh PE3YJIBTAThl PENICHUS 3aja4d, AKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIHbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
IIPE3EHTAIlMN U OCOOCHHOCTEH ayIuTOPHH;

MOHUMATh W WCTOJb30BaTh NPEUMYIIECTBA KOMAHIHOM ¥ WHIAWUBUIYAJTbHON
paboThI IPU PENICHUH YYCOHBIX MATEMATUYECKUX 3a71aY;



e IIPUHMMATh I€JIb COBMECTHOM J€ATENBbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOIN pabOThl, paclpenessTh BUAbI pabOT, JOroBapuUBATHCA, OOCYKIATh
IPOLECC U PE3YIbTAT pabO0Thl, 000011aTh MHEHMSI HECKOJIBKUX JIFOJEH;

e y4YacTBOBaTh B TPYyMNNOBBIX (popmax paboThl (0OCYX)AeHHS, OOMEH MHEHHUSIMHU,
MO3rOBbI€ IITYpPMbl M JPYTHE), BBIIOJHATH CBOKO 4YacTh paldOThl U
KOOPAVUHHUPOBATh CBOU JCHCTBUS C JPYTUMHU YJEHAMH KOMAHJIbl, OLCHUBATh
KayeCTBO CBOETO BKJIAJa B OOIIMK NPOAYKT IO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUS.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanms:

e CaMOCTOSITENIBHO COCTaBIIATh IUIaH, aJiTOPUTM pEIICHUs 3aJauu (WIM €ro 4acTb),
BbIOMpaTh CIOCOO pelIeHHs ¢ YYETOM HMEIOUIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHAHTBI PEIICHUNA C
y4€TOM HOBOM MH(OPMAIIHUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

e BIAACTHh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbrara
peLIeHUs] MaTEMaTUYECKOH 3a1auH;

e TMPEABUAETH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpH PEIICHUH 3a7ayH,
BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLECHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIBHOCTH IIOCTAaBJIECHHOM LEIU U
YCIIOBUSIM, OOBSICHITD IPUYUHBI TOCTHKEHUS WM HEJOCTHKEHUS 1IeJI1, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koH1y 0o0y4yeHust B 9 kjacce 00y4aronuiicst MOMy4YUT CIEIYIOIINE MTPEIMETHBIC
pEe3yNbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKLIHMU OCTPBIX YIJIOB, HaXOAUTh C MX IMOMOIIBIO
pa3MYHbIE 3JEMEHTBHl MPSMOYIOJIBHOIO TPEYroJIbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (¢ NOMOUIBIO KaJdbKYJISTOpA) IJUHBI W YIJIBIL IS
HETaOJMUYHBIX 3HAUCHUH.

[lonb3oBaTbes  (GopMyllaMyd TPUBENEHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM Ui  HAXOXKIEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJII HAXOXICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYrOJbHUKOB»), IPUMEHATh UX NPU PEIICHUH
r€OMETPUYECKUX 3a/]aY.

Brnagers mnonHsTHSIMEH TIpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX (uryp. Ilonap3oBaTbest cBOMCTBAMU MOAOOMS MPOU3BOJIBHBIX (QUIYpP, YMETb
BBIUUCIISTH AJUHBI U HAXOAUTD YIJIbl y MOA0OHBIX Guryp. [Ipumensts cBoiicTBa moao0us



B IPAKTUYECKUX 3a7adax. YMETb NPUBOAUTH NpPUMEpPbl NONOOHBIX ¢uryp B
OKPYXKarOIEM MHUpE.

Ilonb3oBaTbcsd TEOpEMaMU O TNPOU3BEACHMM OTPE3KOB XOpH, O IPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaIpaTe KacaTEIbHOMU.

[Tonb30BaTbCs BEKTOpAaMU, MOHUMATh WX T€OMETPHUUECKHA U (DU3MUECKH CMBICT,
OPUMEHATh HX B PELICHUM TEOMETPUUYECKUX M (Qu3ndeckux 3anad. llpumeHsTh
CKIISIPHOE IPOU3BEICHNE BEKTOPOB JJIsl HAXOKICHUS JUIMH U YIJIOB.

Ilonp30BaThCA METONOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €T0 B PEIICHHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Brnaners moHATHSMU NMPAaBUIBHOTO MHOTOYTOJBHHKA, UIMHBI OKPYKHOCTH, JUJIMHBI
YT OKPYXXHOCTH M PAJWAaHHOW MEPBI YIVIA, YMETh BBIUMCIATH IUIOLIAAb Kpyra M €ro
gacteil. [IpuMeHsTh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

HaxoauTs ocu (Mu LEHTPbl) CUMMETPUU (HUTYD, TPUMEHSThH ABMKEHUS TTIOCKOCTH
B IIPOCTEUIINX CIyYasX.

IIprMeHATH NOJIyYeHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIU
JUIL  3aJay PpEAJIbHOW JKU3HM M IMPOBOJUTH COOTBETCTBYIOLIME BBIYUCIEHUA C
NPUMEHEHHUEM N0JI00US U TPUTOHOMETPUUYECKUX (PYHKIMH (IIOJIB3YSCh, I1€ HEOOXOAUMO,
KAJIBKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Kourpoubnble IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
BexTops! 12
JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH 9
3 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1
CUHYCOB. Penienne TpeyroiabHUKOB
4 [TpeoOpa3oBanue nonodus. Merpuyeckue 10 1
COOTHOILIEHUS B OKPYKHOCTH
[TpaBuiIbHBIE MHOTOYTOJIBHUKY. [{nnHa
5 OKPY’KHOCTH M ILIOLIAAb KpyTa. 8
Beruucnenue miomaznei
6 JIBUKESHHSI TNTIOCKOCTH 6
7 HOBToPeHI/Ie, 0000111IeHHEe, CHCTEMAaTH3aIIHs 7 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



ITIOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB Jdara nzyyenus
Ne
Tema ypoka Bcee Kontpo Mpax DJIeKTpOoHHbIe U pOBbIE
n/n JIbHbIE THYECK.
ro 9A 9B or o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI

Onpenenenne BeKTOpoB. GU3NICCKUI 1 01.09 01.09 01.09

1 1 https://m.eds00.ru/J3CES39AE
T€OMETPUUYECKHIA CMBICT BEKTOPOB 2026 2026 2026 : .

2 (CHOAEHIHE 1 BEIHTAHNC BEKTOPOE, 1 03.09 0409 0209 hitps://m.edsoo.r/KGY8IIBY7
YMHO)KEHUE BEKTOpa Ha YUCIIO

3 (CZIOEIHE 1 BLIMHTAMHE BEKTOPOD, 1 08.09 08.09 https://m.edsoo.ru/LDRAMZ9Y7
YMHOXEHHE BEKTOpa Ha YHCIIO 08.09
C

4 IOACCITHE T BLITITANNE BEKTOPOE, 1 1009 1109  09.09 https://m.eds00.r/DOGEEBOAY
YMHOKEHHE BEKTOpa Ha YMCIIO
P

5 A3TIOAEHHE BEKTOPA T ABYM 1 15.09 15.09 15.09 https://m.edsoo.ru/J2TDGKREQ
HEKOJUTMHEAPHBIM BEKTOpaM

6 Koopaunats! BekTopa 17.09 18.09 16.09 https://m.edsoo.ru/lJYKUMLBW

7 Pemrenue 3amau ¢ moMoIb0 BEKTOPOB 22.09 22.09 22.09 https://m.edso0o.ru/2JR4517Al

8 Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB 24.09 25.09 23.09 https://m.edsoo.ru/AMZ5CARLT
IT

9 PHMCHCHHE BEKTOPOB UL PELIeHHA 1 29.10 29.10 29.10 https://m.edso00.ru/XJGOFOJ9I
3a1a4 GU3NKU
K

jo  KourpomeHas pabora no reme 1 1 0110 0210  30.09 https:/m.edsoo.ru/XRYOSPMOO

Bexkrops!

11 JICKApTOBLI KOOPAMHATH TO'EK Ha 1 06.10 06.10 06.10  https://m.edsoo.ru/MHQLIZYYO
TUIOCKOCTH

12 VYpaBHeHHE NpsAMON 08.10 09.10 07.10 https://m.edso00.ru/9IUZRULTD

13 YpaBHEHHE IPAMOIA 13.10 13.10 13.10  https://m.edso0o.ru/8I0OUXVNZK



https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK

14 VYpaBHeHUE OKPYKHOCTHU 1 15.10 16.10 14.10 https://m.eds00.ru/94M1DDAX9
15 Koopaunarer Totex nevpecequmI 1 20.10 20.10 20.10 https://m.edso0.ru/DRGH38D3G
OKPY>KHOCTH U TIPSIMOIA
MeTo KOOpAMHAT IPU PELICHUU
16 F€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX 1 22.10 23.10 21.10 https://m.edso00.ru/IAMXQ157N
3a1a4y
Meroa KOOpAUHAT IPU PELICHUN
17 TCOMETPUUYECKHX 3aJ1a4, IPAKTUICCKUX 1 05.11 06.11 05.11 https://m.edso00.ru/XFTU8602I
3amaqy
Meroa KOOpAUHAT IPH PELICHUN
18 F€OMETPUYECKUX 3a/1a4, TPAKTUIECKUX 1 10.11 10.11 10.11 https://m.eds00.ru/SS4ULS6P3
3aja4
KonTponbnas pabora no teme
19 "JlexapTOBbI KOOPJIMHATHI Ha 1 12.11 13.11 11.10 https://m.edsoo.ru/lWRGPEQB3J
miockoctu"
20 Onpez[ereHHe TPHTOTOMETPITCCRIX 1 17.11 17.11 17.11 https://m.edsoo.ru/CD1X6AAL2
¢ynkuuit yrimos ot 0° go 180°
21 DopMyIbl TPUBEICHUS 1 19.11 20.11 18.11 https://m.edsoo.ru/0BNBY3J2Q
22 Teopema kocuHycoB 1 26.11 27.11 25.11 https://m.edsoo.ru/RHIDMBXJ5
23 Teopema KocuHYCOB 1 01.12 01.12 01.12 https://m.edsoo.ru/K9M41J37R
24 Teopema KocHHYCOB 1 03.12 04.12 02.12 https://m.edsoo.ru/JUPIR2ISZ
25 Teopema cuHycoB 1 08.12 08.12 08.12 https://m.edsoo.ru/ANH6PTII7
26 Teopema cuHyCcOB 1 10.12 11.12 09.12 https://m.edsoo.ru/4ALWCLZGKB
27 Teopema cunycoB 1 15.12 15.12 15.12 https://m.edso0.ru/6NO2CEW1N
2y [IaXOMICHHE JUIMH CTOPOH It BEMMHIH 1 17.12 1812 1612 hitps:/m.edso0.ru/3ILX8ICNG
VTJI0B TPEYTOJIHHUKOB
29 Pemenue TpeyroiabHIUKOB 22.12 22.12 22.12 https://m.eds00.ru/KJ8891JVV
30 Pewrenne TpeyroibHUKOB 24.12 25.12 23.12 https://m.edsoo.ru/ASEP9BMX8



https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8

31 Pemienue TpeyroibHIUKOB 29.12 29.12 29.12 https://m.eds00.ru/992MSU6ZU
32 Peurenue TpeyroibHIUKOB 30.12 30.12 30.12 https://m.edso0.ru/DH52RQGDI
C
33 | oro MphMOHGIG A1 HAKORACHI 1201 1201 1200 OUDMLBIUP
P s ACHILA 2027 2027 2027 HHTLEER00.
U YIJIOB
CkaJsipHOE ITPOM3BEICHHUE BEKTOPOB,
34 €ro MpUMEHEHHUE JUIsl HaXO0XKACHUS JJTUH 14.01 15.01 13.01 https://m.edsoo.ru/AADOETIFV
U YIJI0B
II
35 PAKTIHECKOT HPHMEHEHHE TEOpeM 19.01 19.01 19.01 https://m.edsoo.ru/6N7QYFLH7
CI/IHYCOB nu KOCI/IHyCOB
II
36 PAKTIHCCKOT HPHMEHEHHC TCOPEM 21.01 22.01 20.01 https://m.edsoo.ru/JXOUN27RH
CHHYCOB U KOCHHYCOB
K 6
37 \ OHTPOIIbHA paboTa To T?Me 26.01 26.01 26.01  https://m.edso0.ru/TKELFSOQC
Perierre TpeyroibHUKOB
38 [TonsiTre 0 mpeoOpa3zoBaHUM TOA0OHS 28.01 29.01 27.01 https://m.edsoo.ru/WPA4QQNZN
39 COOTBETCTBEHHEIE SIEMCHTEL MO7I00HRIX 02.02 02.02 02.02 https://m.edso0.ru/6WZ4YF0AQ
Guryp
C
40 OOTBETCTBHHAIE JIEMCHTEI MO/IOOHEIX 0402  05.02 03.02 https:/m.eds0o.ru/LFK1UZATS
¢uryp
Teopema 0 TPOU3BEACHUH OTPE3KOB
41 XOPL TEODEMA O TIPOUSBEACHIH 09.02  09.02 09.02  https://m.edsoo.ru/KLRAL11S8
OTPE3KOB CEKYIIMX, TEOPEMA O KBapaTe
KacaTelabHOU
Teopema 0 TIPOU3BEAECHUH OTPE3KOB
4p  XOPIL TCOPEMA O TIPOUSBEACHIH 11.02  12.02 10.02  https://m.edsoo.ru/LYNT6HMDS
OTPE3KOB CEKYIIMX, TEOPEMA O KBapaTe
KacaTelabHOU
T
43 COPEMa O TIPOUSBE/ICHIH OTPEIKOB 16.02 16.02 16.02 https://m.edsoo.ru/UJOEI9T2A

XOp/I, TeOpeMa O MPOU3BEACHUN



https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV
https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/JXOUN27RH
https://m.edsoo.ru/TK6LFSOQC
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A

OTpPE3KOB CEKYIHX, TeOpeMa O KBapaTe

KacaTeJIbHOU
44 ~ [PHMCHEHE TCODEM B penicHin 1 1802 1902  17.02  https://m.edsoo.ru/TOBABABCY
reOMETPHUECKUX 3a]a4
45 Hpuwetiertiie Teopem B perteriit 1 25.02 26.02 24.02 https://m.edsoo.ru/RTSQ4CQSP
reOMETPUYECKUX 33/1a4
46 Hpmeretiite Teopem B et 1 02.03 02.03 02.03 https://m.edsoo.ru/VULVGR288
reOMETPUYECKUX 33/1a4
KonTponbhas padota no teme
47 hii;lip;t’;:igzgﬁggzﬂ ] 1 0403 0503  03.03 https://m.edsoo.ru/0949L L 15C
OKpPY>XKHOCTH"
48 IlpapiTbHEIE MROTOYTONBHIKIL, 1 09.03 09.03 09.03 https://m.eds00.ru/DOLCSQMPG
BBIUMCIICHUE UX JIEMEHTOB
49 Yucno n. J[nHa okpykHOCTH 1 11.03 12.03 10.03 https://m.eds00.ru/2T61GISCK
50 Ywucrno wt. J[nmvHa OKpy»KHOCTH 1 16.03 16.03 16.03 https://m.edsoo.ru/9D2XNUVZB
51 JUIMHa 1yru OKpYKHOCTH 1 18.03 19.03 17.03 https://m.eds00.ru/SOYASAM3K
52 Pamuannas mepa yriia 1 23.03 23.03 23.03 https://m.edso0.ru/693M9FRD2
53 [Inomane kpyra, cekTopa, cerMmeHTa 1 25.03 26.03 24.03 https://m.edso0.ru/SERUOYOF5
54 [Tnomanpe kpyra, ceKTopa, cerMeHTa 1 06.04 06.04 06.04 https://m.eds00.ru/8TYSLUQX0
55 [Inomanp kpyra, ceKTopa, cermeHTa 1 08.04 09.04 07.04 https://m.edsoo.ru/YMASESDLX
56 IToHsTHE O ABUKEHUH TIOCKOCTH 1 13.04 13.04 13.04 https://m.edsoo0.ru/4AZNZMHHVZ
57 [TapannenpHbIi IepeHOC, TOBOPOT 1 15.04 16.04 14.04 https://m.edsoo.ru/\WWY INSIZE
58 [TapannensHbIi IEPEHOC, TOBOPOT 1 20.04 20.04 20.04 https://m.edso00.ru/F1QJ80WZA
59 [TapannensHbII IEPEHOC, TOBOPOT 1 22.04 23.04 21.04 https://m.edsoo.ru/D51X77IR1
60 [TapannenpHebIi IEpeHOC, TOBOPOT 1 27.04 27.04 27.04 https://m.eds00.ru/GMG7L5683
61 [TpuMHEeHME IBYK. TIPU PEIICHUH 33124 1 29.04 30.04 28.04 https://m.edsoo.ru/WRRE97U1Q
62 KonTponbHas paboTa mo Temam 1 04.05 04.05 04.05 https://m.edsoo.ru/RNUG3USAL



https://m.edsoo.ru/TOB48A8CV
https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL

"IIpaBusIbHBIE MHOTOYTOJIBHUKH.
OKpy>XHOCTb. JIBHXKEHUS TIIOCKOCTH"

63

[ToBTOpeHue, 060061IeHNE,
cucreMarusanus 3HaHui. Mismepenue
re€OMETPUUYECKUX BEJIMYMH.
TpeyroapHUKH

06.05

07.05

05.05

https://m.edsoo0.ru/MDGLRIQ00

64

65

66

67

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannensHble U IEPIICHIUKYISIPHBIC
MpsIMbIE

[ToBTOpeHME, 0000MIEHNE,
cucremaru3anus 3HaHui. OKPYKHOCTH
u xpyr. ['eoMeTprueckne moCcTpOCHHUS.
VYTIIIBl B OKpYKHOCTH

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHui. Brimcanueie u
OIMCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

11.05

13.05

18.05

20.05

11.05

14.05

18.05

21.05

11.05

12.05

18.05

19.05

https://m.edsoo.ru/EFTNXPQ2E

https://m.edsoo.ru/BV4CRATOO

https://m.edso0.ru/M0OGX4YGQON

https://m.edsoo.ru/EU9L2Q7GV

68

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

25.05
2027

25.05
2027

25.05
2027

https://m.eds00.ru/0GT713W64



https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E
https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHus

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (YHKIHMU OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOLIBIO PA3JIMYHBIE DJIEMEHTHl IPSIMOYTOJIBHOIO TpPEYTrOJIbHUKA
(«pemieHue  MNpPSAMOYTOJBbHBIX  TPEYroJabHUKOBY»). Haxomute (¢

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

[Tons30Batbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM ISl HAXOMXKIAEHUS COOTHOILICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIININHAMUA

6.3

6.4

Hcmonn3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB IJId HAXOXKIACHUA
Pa3JIMIHBIX JJIEMCEHTOB TPCYIrOJIbHHUKA (((pCI_HeHI/IC TpeyTOJ'ILHI/IKOB»),

IIPUMCHATDH UX P PCHICHHUH I'COMCTPUYCCKHX 3aaa4

Bnagers nosstusMM npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
AMIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOJO0US
MIPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAUTH YIJIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsTh CBONCTBAa MOAOOMS B MPAKTHYECKUX
3aja4ax. YMeTb NpPUBOJUTH MPUMEPHl MOAOOHBIX (uUryp B

OKPY>KaIOIlIEM MUpE

6.5

[MTonp30BaThcss TeOpeMaMH O TIPOU3BEIACHUM OTPE3KOB XOpH, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMH, IIOHUMATb UX FGOMGTpI/I‘IeCKI/Iﬁ n
(I)I/I3I/ILIGCKI/II\/’I CMBICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPUYUYCCKUX U
(1)I/ISI/IHCCKI/IX 3agaq. HpI/IMeHHTL CKaJIApHOC TPOU3BCIACHUC BCKTOPOB

I HAXOKACHUA NJIMH U YTJIOB

Ilonp30BaThCI METOAOM KOOpAUHAT Ha IIJIOCKOCTHU, MPUMCHATL €TO B

PCHICHUU I'COMCTPUUICCKUX U ITPAKTHUYCCKUX 3a/1av

Brnagers DNOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBl AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIYMCIATH IUIOMAAb Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax




HaxomuTh ocu i HEHTPbl CUMMETPHUH (QUTYD, TPUMEHSATD JIBUKCHUS

o9 IJIOCKOCTH B MIPOCTEHUIITNX CITyYassx
[IpuMmeHsITh TONyYeHHBIC 3HAHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTHYECKHE MOJCIIH I 3aJlad peajbHOW JKU3HH M IPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM TOI00MS |

TPUTOHOMETPUYECKHX (YHKUMH (MONB3YsICh, TI/€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue
6.2 MPAKTUYECKUX 3a/a4 C KCIOJb30BAaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [Togodue COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYILUX, TEOpEMa O KBajipaTe KacaTeabHOU
Bexrop, mmHa — (MOAynib) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBI,
65 MIPOTUBOMOJIOKHO HANpaBlEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunats! BekTopa. CkansipHOe MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIUH U YTJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATax, IEPECEUEHNE OKPY)KHOCTEW U MPSIMBIX. METOoA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBUIIBHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pagycHas u paguaHHast Mepa yriia, BBIYUCICHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Tnomane kpyra, ceKTOpa, cCerMeHTa
6.11 JIBUKeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM (uryp (35eMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOT0
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue oOomnepupoBarTh IOHATHUSAMHU: MHOXKECTBO, IIOJAMHOKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SBJICHUH, IIPU PELICHUU 3a1a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpCMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHATHAMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTAaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHCIA, OOBIKHOBEHHAs ApOOb M
JecsATUYHasT poOb, CTAHMAPTHBIA BHJI YWCJIa, PAIIMOHAIBLHOE YHCIIO,
UppalMOHAILHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBUS C  YHUCJIAMH, CpPaBHUBATH U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C LENBIM IOKa3aTeseM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJbIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHONb30BaHUEM (OpMYT pa3HOCTH KBAJApaToB U

KBaapaTta CyMMbI U pa3HOCTHU

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
ONHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAaJPATHHIE YpaBHEHUS,

,Z[p06HO-paI_II/IOHaJ'ILHLIC YpaBHCHUA C OJIHOM nepeMeHHoﬁ, CHUCTCMBI




JBYX JIMHEHHBIX yYpaBHECHWH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUHN 3aa4 U3 IPYrux NpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHHS, HAMOOJbIICC W HAUMEHBIIES 3HAYCHUS
GbyHKIMNT; yYMEHHE OIIEpUpPOBATH [IOHATUSAMU: npsmast
MPOTOPIOHATBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (QyHKIHS,
oOpaTHass TPOMOPIMOHATBHOCTh, Mapaboyia, rumnepOosia; yMeHUE
CTPOUTH rpaduky QYHKIUH, UCITOIB30BATh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HH, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMYNHAMU

Ymenue OIIepupOBAThH HOHSTUAMMU: [I0CJIEI0BATEIbHOCTb,
apupmeTHyeckass M IeOMeTpUYecKas  IPOrpeccHH;  yMEHUue
WCIIOJIB30BaTh CBOMCTBA TOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0I1Iero 4jeHa MpH peleHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JPYTux

y4eOHBIX TPEMETOB U peaTbHOU KU3HU

YMeHue pemars 3aadd pa3sHbeIX THUIIOB (B TOM YHCJIE€ HA IPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl II0 YCJIOBHMIO 3aJauu,
UCCIIEI0BaTh NOJIYYEHHOE PEIICHUE U OLICHUBATh IPaBIONOJ00HOCTH

TIOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PpPaBHOCTOPOHHUH TPEYroJbHUKH, NPSIMOYTOJIbBHBIA TPEYrOJbHUK,
MearaHa, OMCCEeKTpUca W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,
napajjienorpaMM, pomMO, TNPSAMOYTOJbHUK, KBaJpaT, Tpamlelus;
OKPYXHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; ymMeHue pemarh 3aJlaud, B TOM YHCIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHHE T€OMETPUYECKUX BEJIIMYMH C MPHUMEHEHUEM

M3YyYEHHBIX CBOMCTB Guryp u pakron




10

11

12

YMeHue omnepupoBaTh IMOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMapaUIEIbHOCTh M NEPIEHAUKYISAPHOCTh MPSMBIX,
yroa MeXAy TMpsSMbIMU, TEPHEHIUKYISp, HAKIOHHAs, MPOEKIUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATUSMHU: JUIMHA, PACCTOSIHUE, YIOJ
(BeqiMuMHA yTa, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/ib;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TMPUMEHATh (GOpPMyINbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaUIeNIeNUNea; YMEHHE NPUMEHSITh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpPHUUECKHE COOTHOIICHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUM, IIJI0IIAeH

YMmenne wu3z0o0paxkaTh IUIOCKHE (GUTYpPBI M HX KOMOWHAIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C IOMOIIbIO YEpTEXKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

VYMmenue OICpHUPOBATH IHOHATHUAMMN: IpsAMOYTOJIbHAaA cucrema
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB,
YMCHHEC HCIOJIb30BATh BCKTOPbBI U KOOPAWHATHI IJId MPEACTABJICHUA
JaHHBIX W PEIICHHA 3adad4, B TOM YHCIC U3 JPYIrux y‘Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

15

YMeHue onepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE
auarpamMmbl,  TaOMUIBl, cpeaHee  apudMeTrudyeckoe, MeAMaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYEeHHUs, pa3Max YHUCIOBOrO Habopa;
YyMEHHE  U3BJIEKaTh, MHTEPIPETUPOBATH UM  MPEOOpPa3OBHIBATH
uHpOpMaIMIO, TPEJICTaBICHHY0 B Ta0iuIax M Ha JguarpaMmax,
OTPaXKAKOIYI0 CBOMCTBA M XapaKTEPUCTHKU PEAJbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacCllO3HaBaTb W3MEHYMBBIE BEIUMYMHBI B
OKPY>KAIOIIEM MUDPE

YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHBIA OMBIT (CIIy4aiHbII

BKCHepI/IMCHT), 9JICMCHTApHOC coOBITHE (BHeMCHTapHBIﬁ I/ICXO,Z[)

CIIy4allHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,




YMEHUE HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITHI B ONBITaxX ¢
PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITUSIMM; YMEHHE pellaTh
3a7a4d METOJIOM OpPraHM30BAHHOIO Iepedopa M C HCIOJIb30BaHUEM
[IpaBUjla YMHOXXCHHS; YMEHHE OLICHUBATh BEPOSATHOCTH DPEAIBHBIX
COOBITHI M SIBICHUH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MQJIOBEPOSITHBIX COOBITMH B OKPYXKAIOLIEM MHUPE M B JKU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHune BbIOMpaTh MOIXOMAIIMNA W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUUYECKUX 3aKOHOMEpPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HCKYCCTBE, OIMCHIBATH OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIAUTH
MPUMEPBl MATEMATUYECKUX OTKPHITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHON UCTOPHUH




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'5 1O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1 Yucna 1 BBIYUCIICHUS

1.1 Hatypanbnble u uensie urcina. [Ipu3Haku 1e1MMOCTH LETbIX YHUCET

1o OOBIKHOBEHHBIE ¥ JICCATUYHBIC JPOOW, TMPOICHTH, OECKOHCYHBIE
' MepUOANYECcKHe qpodu

13 PanmonaneHbie 4ynciaa. ApudMeTHYecKHe OIepalud C PalroOHATBHBIMU
' qHCIIaMU

14 JleiicTBUTENbHBIC YHCTa. APUPMETHUSCKHE ONEpaIiyl ¢ JCHCTBUTEIHBHBIMU
' qHCIIaMU

Ls [TpuOnmkEHHBIC BBIYUCIICHUS, TPABHWJIA OKPYTJICHHS, NMPUKUIKA U OICHKA
' pe3yJibTaTa BEIYMCIEHUN

2 AnreOpandyecKkue BbIpaKeHUS

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Cremnenb ¢ 1enbIM mokazatenieM. CTeneHb C palMOHAIBHBIM ITOKa3aTeleM.
' CBoiicTBa CTeTIEHU

2.3 MHoroueHbl!

2.4 Anrebpanueckast 1poOb

”E Apudpmernueckuii  KOpeHb ~ HaTypajibHOW  cremeHu.  JledictBus ¢
' apu(pMeTHYEeCKUMHU KOPHIMHU HATypaJIbHOMN CTETIeHU

3 VYpaBHEHUS U HEPAaBEHCTBA

31 Ienple n npoOHO-parioHa bHBIC ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

32 [enple 1 ApoOHO-panMoHanbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEPABCHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4

4 UwrcoBbIe TIOCTICI0BATEIIBHOCTH

4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHHS IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckass U TeoMmeTpuyeckas mporpeccur. Dopmyna CIOKHBIX




MPOLIEHTOB

5 OyHKIIUA
Oyuknmsi, crnocoOsl 3amanus GyHkuuu. [paduk  dynkuuun. OO6macTh
ONpENeJICHUs] W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymm Qynxnum.
5.1. IIpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH.
Makcumymbl W MUHUMYMBI (yHKiun. HauOonpimiee u  HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKiux BEITUUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padmr
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