COAEPXKXAHUE OBYYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHreic ymoB or 0 gmo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCcOB. Perienue
IPAKTHUYECKHX 3a71a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [IomoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 MpoU3BEAECHUH OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUHU OTPE3KOB
CEKYILHX, TEOpEMa O KBaJpare KacareIbHOM.

Bekrop, mimHa  (MOAyAb) — BEKTOpa,  COHANpaBICHHbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HAJ BEKTOpaMH. Pa3liokeHne BeKTopa IO JBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopaunaTtel Bekrtopa. CKaJasipHOE MPOHU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIs1 HAXOXKICHUS JJIMH U YIIIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. YPABHEHHUSI IPSIMOU U OKPY’KHOCTH B
KOOP/IMHATAX, MEPECEYCHUE OKPYKHOCTEH U MNpsAMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[5TMHA OKpYKHOCTH. [ pamycHas u paguaHHas
Mepa yIia, BBIUMCIECHHE [UIMH JAYyr OKpyXHocTei. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUsl MIIOCKOCTH U BHYTPEHHHE CUMMETpUU (Puryp (3jeMeHTapHbIe
npencrasinenus). [lapamnensHsiil nepenoc. [loBopor.



IINIAHUPYEMBIE  PE3VJIIBTATBI OCBOEHUSA  ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHSA MPOTpaMMbl y4eOHOrO Kypca
«l'eoMeTpus» XxapakTepU3yrTCS:

1) maTpuoTHYECKOe BOCIIUTAHNUE:

IIPOSIBJIEHUEM HMHTEpeca K NPOLUIOMY M HACTOSAIIEMY POCCHMCKOU
MaTeMaTHK{, LIEHHOCTHBIM OTHOIIEHHEM K  JOCTH)KEHHSIM  POCCUUCKHX
MAaT€MaTUKOB M POCCHUMCKOM MaTeéMaTWYECKOM MIKOJIbI, K HMCIOJb30BAHUIO ATHX
JOCTHKEHUH B IPYrMX HayKaxX U MPUKIAJHBIX cepax;

2) rpaxaaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOSI3aHHOCTEW IpakJJaHWHA U pea3aluu €ro
npaB, NpPEICTABIEHUEM O MaTEMaTHYECKUX OCHOBAX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, NMPOLELYp TpakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYXJIEHUIO ITHUECKUX MPOOIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTWIKECHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B JIEATEILHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTUE B PpEIICHUU NPAKTUYECKHX 3a1ad
MaTeMaTHYECKOM HaIIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHYECKOIO
o0pa30BaHusl Ha MPOTSKEHUM BCEH KU3HU JUIsl YCHEIHOW MpodecCrOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHAMBUAYATbHON TPAEKTOPUU 00pPa30BAHMS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTH4ecKuX OOBEKTOB, 3a/lay, PEIICHUW, pacCyKIECHUW, YMEHUIO BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTalUMEl B JE€ATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4yHBIX
MPE/ICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, IPUPOJIbI U
oOlIecTra, MOHMMAHUEM MaTeMAaTUYECKON Haykh Kak cdepbl YelIOBEYECKOM
JEATEIbHOCTH, 3TANOB €€ PAa3BUTHA U 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIM3ALUHU,
OBJIAJICHUEM $SI3BIKOM MATEMaTUKH W MaTEMaTHYECKOM KyJIbTYpOW KaK CPEICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIINMHU HABBIKAMU HCCIEN0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (GOPMHUPOBAHHE KYJILTYPbI 310POBbS U
IMOLUMOHAJIBHOIO 0JIar0NOIyYusi:



TOTOBHOCTBIO MPHUMEHITh MAaT€MaTUYECKHE 3HAHUS B HMHTEpPECax CBOETO
3M0pOBbS,  BEIEHUS  3I0pOBOTO  oOpa3a Ku3HH (3M0pOBOE  TIUTAHUE,
COQTAaHCHPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryisapHas (usndeckas
aKTUBHOCTBD ), COOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eJI0BeKa;

7) 3K0JI0TH4YeCKOe BOCIUTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM ISl PELICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYKAIOIIEH Cpe/ibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXKHBIX IMOCJICJICTBUI JIJIsI OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TII00ATBLHOTO
XapakTepa IKOJOTUUECKUX MPOOIeM U MyTel UX PEIICHUS;

8) apanranus K M3MEHAKINMMCH YCJIOBUSIM COLUMAJIBLHOM M NPHUPOLHOM
cpeanbl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCJIOBHSIX HEOIPEICIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCJIIC
YMEHUE YYUTHCS y JPYrux Jrofei, mpuoOperarb B COBMECTHOM NESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUH U3 OIbBITA IPYTUX;

HEOOXOIUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WU, OHATHUS, TUIIOTE3bl 00 0OBEKTAX M SBIICHUSAX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HABaTh JE(PHUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TJTAHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYH)  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyaIllMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHHUS W JICUCTBUS, (OPMYIMpPOBaTH W OICHUBATh PHUCKU U
MOCeACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3VYJIBTATbBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUSA

ba3oBble joruyeckue 1eMcTBUA:

® BBUIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUN MEXIy TMOHATHUSAMHU, (OPMYIUPOBATH
ONpEENeHUs]  TMOHATHM, YCTAHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
Kiaccuukanuu, OCHOBaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AHAJIN3A;

® BOCINpPUHUMATH, (GOPMYIUPOBaTH U  MPEOOpPA30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATENbHBIC, CIUHUYHBIC, YacTHbIE U OOIIHeE,
YCIIOBHBIE;

® BBIIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (bakTax, MaHHBIX, HAOIIONEHUSAX U YTBEPKACHUSIX, NMpEAJiaraTb KpUTepUu
JUIS1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUN;



® JenaTh BBIBOJBI C HWCMOJIL30BAHWEM 3aKOHOB JIOTMKH, JACHYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUHN, YMO3aKIIFOUCHH 110 aHAJIOTUH;

e pa30duparh MOKA3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUU (TIPSIMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

® BBIOMpPATh CMOCOO pelieHus y4yeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUICHUs, BbIOMpaTh HauboIee MNOAXONAIUNA C Yy4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciieoBarejibckme AeiCTBHSL:

® UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUN WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh BONPOCH, (PUKCUPYIOIIUE MPOTUBOpEUUE, MpodIemy,
CaMOCTOATENIbHO yCTaHaBIMBaThb MCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIINUI0, MHEHUE;

® TMPOBOAUTH MO CAMOCTOATEIBHO COCTABICHHOMY IUJIaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE UCCIIEIOBAHUE IO YCTAHOBIEHUIO OCOOCHHOCTEHN
MaTEeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOO0I;

® CaMOCTOSATENbHO (hOopMynHpoBaTh 000OIIEHUS W BBIBOABI MO pE3yIbraTaM
MPOBEIEHHOTO HAOIONCHMS, WCCIIEIOBAHMS, OILIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaToB, BBIBOJIOB M 000OIICHHIA;

® TMPOrHO3UPOBAThH BO3MOXKHOE PAa3BUTHE MPOLIECCa, a TaKKe BbIJBUIaTh
MPEATNOJIOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanuei:

® BBISBISATH HEIOCTATOYHOCTh U W3OBITOYHOCTH WH(MOPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUs 3a/1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAIINIO PA3IMYHbBIX BUIOB U (POPM MpeCTaBICHUS;

e BbIOMpaTh (opMy TNpeacTaBieHUs UHGOPMALMK W  WUIIOCTPUPOBATH
pemiaemMple  3alayd  CXeMamH, JIuarpaMMamH, HWHOM Tpadukod H HUX
KOMOMHAITUSIMU,

® OIICHMBATh HAASKHOCTh HMHGOPMAMHU TIO KPHUTEPUSM, TPEIIOKCHHBIM
yauTeseM uin chOpMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKATMBHBIE YHHUBEPCAJIbHbIE YUeOHbIe NeiCTBUS:

® BOCIPUHUMATH B (HOPMYIIUPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCIOBUSIMU H
HEsIMHU OOIIIeHUS, SICHO, TOYHO, FPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PECHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, J1aBaTh IOSICHEHWS IO XOAYy peUIeHUs
3aJlaui, KOMMEHTUPOBATh MOJYUYE€HHBIN pE3yNbTaT;

® B X07¢ OOCYXXJIEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI,
mpoOJIeMbl, pelraeMon 3a7auu, BHICKAa3bIBaTh HJICU, HAIICJIEHHBIE Ha MOMCK
pEIIeHMS], COTIOCTABIISITH CBOU CYXKACHUS C CYXKIACHUSIMU IPYTUX YIACTHHUKOB



nuasnora, oOHApPY)KMBaTh Pa3MYMe M CXOJICTBO IO3WIIMKN, B KOPPEKTHOMN
dbopme popMynHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

® TIPEICTABIATH PE3YNIbTATHI PEIICHUS 3a]1auH, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOATEIHLHO BEIOMPATh (hOpMAT BHICTYIUICHHSI C yU4ETOM 3a7a4
MPE3EeHTAlUU U 0COOCHHOCTEN ayIuTOPUU;

® [IOHUMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHAUBUAYATHHOU
paboThI MPU PEIICHUH YYEOHBIX MAaTEMAaTUYECKUX 3a/1a4;

® T[IPUHUMATh IIEIb COBMECTHOM JCSITCIBHOCTH, IIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM paboOThl, pacmpenensTh BUIbI padOT, JAOrOBapUBATHCA,
o0CyXKIaTh TPOIECC W PE3yabTaT padOThl, 0000MAaTh MHEHHUSI HECKOIbKHUX
JIFOJICH

® yYacTBOBATH B IPYMNMNOBKIX (popmax paboThl (00CYKIeHUS, 0OMEH MHEHUSIMH,
MO3rOBbI€ INTYPMbl W JPYTHE), BBINOIHATH CBOIO YacThb paldOThl U
KOOPJAMHHUPOBATh CBOW JEUCTBHS C IPYTUMH WICHAMH KOMaH/IbI, OIICHUBATh
Ka4eCTBO CBOET0 BKJaJa B OOMMH TPOAYKT TI0  KPUTEPHSIM,
c(hOpMYIIMPOBAaHHBIM YIACTHUKAMHU B3aUMOJICHCTBHSI.

PeI‘yJISITI/IBHLIe YHUBEPCAJIBbHbLIC y‘leﬁHl)Ie IlCﬁCTBHSI

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJTOPUTM PEIICHHUS 3ajauu (WJId €ro
4acTh), BBHIOMpaTh CIOCOO pEIICHUS C YU4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATh
BapUaHThI PEIICHUI ¢ y4ETOM HOBOW MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN MHTEJJIEKT:
® BIIJICTh CITIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yibTara
pEUIEHUsT MaTEMATUYECKOM 3a]1a4u;
® TIPEIBUIECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JICSITCIHBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHUBAaTh COOTBETCTBHUE PE3YJIbTATa ACATECIBHOCTH MOCTABICHHOW 1IEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHKCHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OIIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3VYJIBTATBI
K xoniy obOyuenuns B 9 kjacce oOydarIIMHCS MONYyYUT CIEIYIOIINE
IpeIMETHBIE PE3YJIbTaThI:
3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPBIX YIJOB, HAXOIUTh C UX
IOMOIIBIO PA3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroNbHUKA («peleHue
IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxomuTh (C MOMOIIBIO KaTbKYISATOpa) JJIMHBI
U YIJIBI JJ1 HeTAOMUYHBIX 3HAYCHUH.



[Tonp3oBarbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM JUISl HAXOXKACHUS COOTHOUIEHWH MEXAYy TPUTOHOMETPHUECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsI HAXOXKACHHS Pa3IMUHbIX
AJIEMEHTOB TPEYrOJbHUKA («PEIIEHWE TPEYrOJIbHUKOBY), MPUMEHITh HUX IpHU
pELICHUH T€OMETPUYECKUX 3a/1a4.

Brnaznets noHsTusMu npeoOpa3oBaHus MOA00HS, COOTBETCTBEHHBIX AIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBarbcss cBOMCTBaMM MOAOOMS MPOM3BOJIBHBIX (Uryp,
YMETh BBIYUCISATH JJIMHBI U HAaXOAWUTh YIIIbl y MNOAOOHBIX ¢uryp. Ilpumenars
CBOMCTBa NOAOOMS B MPAKTUYECKUX 3ahadax. YMETb MPUBOAUTH IPUMEPHI
NOJTIOOHBIX (PUTYP B OKPY>KAIOIIEM MUDE.

[Tonb30BaTbcs TEOpEMAMH O MPOU3BEIECHUN OTPE3KOB XOPJI, O IPOU3BEACHUH
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30BaTbcsl BEKTOpaMH, MOHHMMAaTh MX TE€OMETPUUECKHM M (U3NYECKUN
CMBIC]I, MPUMEHATh HMX B PEIICHUUM TEOMETPUUYECKHX M (PU3NYECKUX 3ajad.
[IpuMeHsTh CKAJIApHOE MPOU3BENCHUE BEKTOPOB JJI HAXOKICHHUS ITTUH U YIJIOB.

[Tonb30BaTbCst METOIOM KOOPJIAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 B pEUICHUN
reOMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Biagets NOHATHAMU IPaBUIBHOTO MHOIOYIOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI IyTH OKPYXXHOCTH M PAJMaHHOW MEpbI YIJIa, YMETh BBIUUCIATH IUIOMIAIb
Kpyra u ero yacteid. [[puMeHsTh noiyueHHble yMEHUS B IPAKTUUECKUX 3a]1a4ax.

HaxomuTe ocu (MM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSATH ABMXKEHUS
IUIOCKOCTH B IMPOCTEHIINX CIydasiX.

[IpuMeEHATh MOJy4EHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTeMaTHYeCKUe
MOJIENU ISl 3a/1a4 PeaybHOW )KM3HU U IPOBOJAUTH COOTBETCTBYIOLIUE BBIYMCICHUS
C NPUMEHEHUEM MOJ00MS W TPUTOHOMETPUYECKUX (PYHKIMI (MOJB3YsCh, THAE
HEO0OXOIUMO, KaJIbKYJISITOPOM ).



BOCIIMTATEJIBHBIN
MNOTEHIHUAJI MPEIMETAMATEMATHUKA»

B BocniuTanuu neTeit IoHOIIECKOTO BO3pacTa MPUOPUTETOM SBIISIETCS CO3IaHNE
O1aronpUATHBIX YCIOBUN HA yPOKaxX MaTeMaTUKHU JUIsl IPUOOPETEHHS IKOJIbHUKAMU
OIBITA OCYIIECTBICHHUS COLUAIBHO 3HAYUMBIX JIEJ1.

9r10:

- OTIBIT JIEeJI, HAIIPaBJICHHBIX Ha 3a00Ty O CBOEH CeMbe, POAHBIX U OJIM3KHUX;

- OIBIT JIeJI, HANpaBJICHHBIX Ha MOJb3Y CBOEMY POJHOMY TOpPOIY WIIH CEIy,
CTpaHe B IIEJIOM, ONBIT JAEATEIBHOTO BBIPAXKEHUS COOCTBEHHOM T'pa)KIaHCKON
MO3HIINY;

- ONBIT pa3pelIeHUs] BO3HUKAIONINX KOH(QIMKTHBIX CUTYallHi B MIKOJE, JOMa
WIH Ha YIUILIE;

- OIIBIT CaMOCTOSITEILHOTO TPUOOPETEHUsS HOBBIX 3HAHUM, NPOBEACHUSA
HAy4HBIX UCCJIETOBAHUM, ONBIT MPOEKTHON AESITEIbHOCTH;

- ONBIT BEJEHUS 30POBOT0 00pa3a >KU3HU M 3a00ThI O 3I0POBBE JIPYTHX
JIIOJICH;

- OTBIT OKa3aHMS MOMOIIHM OKPY>KAIOIIUM, 3a00ThI O MAJIBIIIAX WA TOXKHIBIX
JFOJISIX, BOJIOHTEPCKUM OIIBIT;

- ONBIT CAMOIIO3HAHUS M CaMOaHaJM3a, OMNBIT COLMAJIBHO MPUEMIIEMOIO
CaMOBBIPAKEHUS 1 CAMOPEATH3AIIHH.

- ONBIT JeJ, HampaBlICHHBIX Ha MPO(POPHEHTALMOHHYIO TOATOTOBKY H
caMoornpeeleHue oynymen npodeccun.



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
Ne Koiiecrro yacon JJIeKTPOHHBbIE HU(POBLIE
n/n Tema ypoxa Bcero Kontpoububre o0pa3oBare/ibHbIE pecypchl
padoThbI
1 OmnpeneneHre TPUTOHOMETPUIECKUX (PYHKITUH YTIIOB bubmoteka [{OK
ot 0° o 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl TPUBEACHUS
3 Teopema KOCHUHYCOB BH6H?OTeKaIH)K
https://m.edso0.ru/8a14336¢
4 TeopemMa KOCUHYCOB
5 Bxonnas konTponpHas pabota 1 E§S§3ﬁ$i§;2g3§b8al42d5e
6 Teopema cuHyCcOB BH6H?OTeKaIH)K
https://m.edso0.ru/8al42e8a
7 Teopema CUHYCOB
8 Teopema CHHYCOB
9 HaxoxneHue JIMH CTOPOH U BEIHYWH YIJIOB bubmuotexa [IOK
TPEYTrOJbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenne TpeyroapHUKOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenune TpeyronbHUKOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroibHUKOB BH6H_HOTeKa LIOK
https://m.edso0.ru/8al42ac0
13 Pemrenue TpeyroinpHUKOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42ac0
14 [TpakTHyeckoe NpUMEHEHHE TEOPEM CUHYCOB U bubmuotexa [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

HpaKTI/I‘-IGCKOC IMPUMCHCHUC TCOPEM CUHYCOB U

15
KOCHHYCOB
16 KontponpHas pabota o teme "PereHue bubmuoreka [IOK
TPEYroJbHUKOB" https://m.edsoo.ru/8a14392a
bubaunoreka I[IOK
17 [TonsiTue 0 mpeoOpa3oBaHUM OO0 https://m.edsoo.ru/8al43ab0
bu6mmoreka [IOK
18 CoOTBETCTBEHHBIE 3JIEMEHTHI TOAOOHBIX PUTYP hitps://m.edsoo.ru/8al43ded
19 COOTBETCTBEHHBIE AEMEHTHI NO100HBIX (pUryp
2 Teopema o pou3BeIEHUN OTPEZKOB );?)pﬂe;;e(())peMa 0 Buborexa LIOK
HPOMSBCACHITH OTpe3IEOB COKYIHIX, TCOp https://m.edso0.ru/8a14406e
KBaJlpare KacaTeJbHOU
o Teopema o npousBeneHUN OTpCSKOBT);i))lee;/ITae(())pGMa 0 Buborexa LIOK
HPOMSBCACHIH OTpe3IEOB CORYIIIX, p https://m.edsoo.ru/8al441a4
KBaJlpare KacaTeJbHOU
| weroe e e o e BuSorea 10K
P 5 pesie YHIHX, Te0p https://m.edsoo.ru/8al442da
KBaJlpare KacaTeJbHOU
23 IIpuMeHeHne TeopeM B pEIIEHUN F€OMETPUIECKHUX bubmuotexa [IOK
3aja4 https://m.edso0.ru/8a143f06
24 [TpuMeHeHnEe TEOPEM B PELLIEHUH FE€OMETPUUYECKUX bubnuoreka [JOK
3a/1a9 https://m.edso0.ru/8al443fc
o5 IIpuMeHeHne TeopeM B pEeIIEHUN F€OMETPUIECKHUX bubmuotexa [IOK
3aja4 https://m.edso0.ru/8a144578
26 KonTponbsnas pabora o teme "[IpeobpazoBanue bubnuoreka [JOK
noo0usi. MeTpudeckne COOTHOIICHHUS B OKPYKHOCTH" https://m.edsoo.ru/8al447a8
27 Onpenenenne BEKTOPOB. PU3NYECKUN U bubmuoreka [{OK
T€OMETPHUYECKUIN CMBICT BEKTOPOB https://m.edso0.ru/8a144960
28 CrnokeHue ¥ BBIYNTAHUE BEKTOPOB, YMHO)KEHUE bubnuoreka [JOK
BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHne U BBIYUTaHUE BEKTOPOB, YMHOKEHHUE bubnuoreka [JOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

BCKTOpAa HA YUCIIO

https://m.edsoo.ru/8al144d52

CrnoxxeHue ¥ BEIYUTAHHUC BCKTOPOB, YMHOXCHHUC

30
BEKTOpa Ha YUCIIO
31 Pasnokenune BeKTOpa 1o IByM HEKOJUTMHEAPHBIM
BEKTOpaM
32 Koopaunarse! BekTopa BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44fbe
33 CxanspHoe NMpou3BeJICHUE BEKTOPOB, €r0 MPUMEHEHUE bubmuoreka [IOK
JUIsl HAXOXKJICHHSI JUTMH M YIJIOB https://m.edso0.ru/8a14539c
34 CxkansipHOo€ MPOU3BEICHNE BEKTOPOB, €r0 MPUMEHEHUE bubnuoreka [{OK
JUTS HAXOXKJICHHSI JUTUH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB BH6H_HOTeKa HOK
https://m.edso0.ru/8al44c3a
36 Pemenwue 3a1a4 ¢ TOMOIIBIO BEKTOPOB BH6H_HOTeKa HOK
https://m.edso0.ru/8a1458c4
37 ITprMeHeHne BEKTOPOB /s pelieHus 3a/1a4 GU3NKU
38 KonTponbhas pabota o teme "Bektops!" ﬁgg::?fnﬁéggsgfrljmal 4508
39 JlexapTOBBI KOOPIMHATHI TOYEK HA MIIOCKOCTH
. bubnuoreka [IOK
40 YPABHCHHE NPAMOH https://m.edsouo.ru/8a145048
41 YpaBHEHME NPSAMOI
42 VYpaBHEHHE OKPYKHOCTHU EH@I_HOTeKa HOK
ttps://m.edso0.ru/8al4635a
43 KoopauHarhl Touek nepeceueHus: OKpy>KHOCTH H bubmoteka [JOK
npsMOi https://m.edso0.ru/8a146620
44 MeTon KOOpIMHAT NP PEIICHUN T€OMETPUICCKUX
3aJ1a4, MPaKTHYECKUX 3aJ1a4
45 MeToa KOOpAMHAT MPHU PEIICHHH TEOMETPUUECKUX

3a/1a4, MPaKTUIECKUX 3a71a4d



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
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

Merox KOOpAMHAT IIPU PELIEHUU T€OMETPUIECKUX

46 3a]a4, MPAKTUYECKUX 3a/1a4
47 KonTponsHas pabota o teme "JlekapToBbl bubmuoreka [IOK
KOOPJIMHATHI Ha TIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 IIpaBunbHBIE MHOTOYTOJIBHUKY, BEIYUCICHUE UX bubnuoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuotexa [IOK
49 Huero m. Jlmira oxpyxHoCTH https://m.edsgo.ru/8a1472c8
bubnuotrexa LIOK
>0 Hueno m. Jlamia okpyskHoCTH https://m.edsouo.ru/8a14714c
51 JlnHa qyru OKpy»XKHOCTH
52 Panuannas mepa yrina EH@I_HOTGKa HOK
ttps://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, CEKTOpa, CerMeHTa EH@I_HOTeKa LIOK
ttps://m.edso0.ru/8al47426
54 [Tnomanp kpyra, ceKTOpa, CErMEeHTa EH@I_HOTeKa LIOK
ttps://m.eds00.ru/8al47750
55 [Tnomans kpyra, ceKTopa, CerMeHTa EH@I_HOTeKa LOK
ttps://m.edso0.ru/8al47750
56 ITonsTHE O ABMIKEHUH ILIOCKOCTHU Eubrmorexa OK
https://m.edsoo.ru/8al47c82
57 [TapannensHbIN IEPEHOC, TTOBOPOT EH@I_HOTeKa LOK
ttps://m.edso0.ru/8al47f16
58 [TapannenpHbIi IEpeHOC, TOBOPOT EH6H_HOTeKa LIOK
ttps://m.eds00.ru/8al47f16
59 ITapamienpHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIil IEpEeHOC, TOBOPOT
61 IIpuMeHeHre NBUKEHNI TPU PELIEHUH 3a1a4 EH@I_HOTeKa LIOK
ttps://m.edso00.ru/8al480e2
62 KontpompHas pabora o temam "[IpaBriibHBIE



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

MHOTOYroibHUKU. OKpYKHOCTb. J[BUKEeHUs

TIJIOCKOCTH"
63 IToBTOpeHue, 06001ICHHE, CHCTEMAaTU3aI|s 3HAHUM. 1 bu6mmoreka [IOK
M3MepeHne reoMeTpuiecKuX BeJIMYnH. TpeyroibHIKH https://m.edsoo.ru/8a148524
64 [ToBrOpenue, 0000IIeHHE, CUCTEMATU3AINS 3HAHUH. 1 bubaunoreka I[IOK
[MapaienbHble U MEPIEHINKYISAPHBIE TPSIMBIC https://m.edso0.ru/8a148650
[ToBropenue, 00001IEHHE, CUCTEMATU3ALINUS 3HAHUH.
65 OxpyxHOCTb U Kpyr. [‘eoMeTprueckue nocTpoeHusl. 1
VYIIBI B OKPY>KHOCTH
[ToBTOpenue, 0000IIEHHE, CUCTEMATU3ALIUS 3HAHUH.
66 Brincannble u onrcaHHbIE OKPY)KHOCTH 1
MHOTOYTOJIbHIKOB
67 IIpomexyrouHas arrecrauus. FIToroBas KOHTpOJIbHAs 1 bubmuotexa [IOK
pabota https://m.edso00.ru/8a148920
68 [ToBTOpenue, 0000IICHIEe, CUCTEeMATH3allNsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE

HPUIIOKEHHUE 1

9 KIIACC
KosinyecTBO yacon
Jr:[;-)n Tema ypoka Beero KoHTpoJbHbIE dara uzyuyenus dara uzyyenust
paboThI IJIaHUpyeMast dakTuyeckas
1 Omnpenenenre TPUTOHOMETPHUECKUX (PYHKIMI YIII0B 1
ot 0° mo 180°
2 DopMyIbl TPUBEACHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Bxomnast koHTpObHAs paboTa. 1
6 AHanu3 KOHTpoJbHOU paboTsl. Teopema cHYCOB 1
7 Teopema cHYCOB 1
8 Teopema CHHYCOB 1
9 Haxoxaenue IIMH CTOPOH U BEJIMYWH YIJIOB 1
TPEYTOJILHUKOB
10 Pemenue TpeyroibHUKOB 1
11 Pemenue TpeyroibHUKOB 1
12 PenieHne TpeyrojgpHUKOB 1
13 Penienne TpeyrojapHUKOB 1
14 [TpakTHyeckoe NpuMEHEHHE TeOpeM CHHYCOB H 1
KOCHHYCOB
15 KonTponbsHas p'e'160Ta o reme "Pemenne 1
TPEYTOJILHUKOB
16 AHanu3 KOHTpoibHOU padoThl.IIpakTHyueckoe 1 1
MIPUMEHEHHE TEOPEM CHHYCOB W KOCHHYCOB
17 [TonsiTne 0 mpeobpa3zoBaHNM OO0 1
18 COOTBETCTBEHHBIE JIEMEHTHI TTOI0OHBIX HUTYP 1




19

CoOTBETCTBEHHBIE 3JIEMEHTHI NOZOOHBIX GUTYP

20

Teopema 0 mpou3BeACHNUN OTPE3KOB XOPI, TEOPEMA O
IIPOM3BE/IEHUH OTPE3KOB CEKYIUX, TEOpEMa O
KBa/IpaTe KacareJabHOU

21

Teopema 0 pou3BeACHNUN OTPE3KOB XOPI, TEOPEMA O
IIPOM3BE/IEHUH OTPE3KOB CEKYIUX, TEOpEMa O
KBa/IpaTe KacareJbHOU

22

Teopema o pou3BeICHUN OTPE3KOB XOPII, TEOPEMaA O

IIPOM3BE/IEHUH OTPE3KOB CEKYIUX, TEOpeMa O
KBa/IpaTe KacareJlbHOU

23

IIpuMeHeHne TeopeM B pELIEHUN F€OMETPUIECKHUX
3a/1a4

24

HpI/IMeHCHI/IC TCOPEM B PCIICHHUH I'COMCTPUUCCKHX
3aga4d

25

IIpuMeHeHne TeopeM B pELIEHUN F€OMETPUIECKHUX
3a/1a4

26

KonTponbshas pabora o teme "[IpeobpazoBanue
noao0usi. MeTpuueckue COOTHOILIEHHUS B
OKpYXHOCTH"

27

AHanu3 KOHTpOJIbHOU paboTel.OnpeneneHue
BEKTOPOB. DU3NYECKHUI U TE€OMETPUYECKUI CMBICIT
BEKTOPOB

28

CrnoxxeHre 1 BEIYUTAHUE BCKTOPOB, YMHOXCHUC
BCKTOpa HAa YUCJIO

29

CrnoxeHne ¥ BRIYUTAHHE BEKTOPOB, YMHOXKXCHHUC
BCKTOpa HA YUCIIO

30

CrnoxxeHre ¥ BEIYUTaHHUE BCKTOPOB, YMHOXCHUC
BCKTOpa HA YHUCJIO

31

Pa3noxenne BeKTOpa Mo IByM HEKOJUTMHEAPHBIM
BEKTOpam

32

KOOp,Z[I/IHaTBI BCKTOpa




CKaJISIpHOG IMPOU3BCACHUC BECKTOPOB, €TO IPUMCHCHHC

33 JUISl HAXOXKJICHHS JJIMH M YTJIOB !

34 CkanspHoe Ipou3BeICHNE BEKTOPOB, €ro IPUMEHEHHUE 1
JUI HAXOXKJICHHSI JUTMH U YTJIOB

35 PemreHune 3a1a4 ¢ NOMOIIBIO BEKTOPOB 1

36 Penrenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB 1

37 [TprMeHeHne BEKTOPOB /s pelieHus 3a1a4 GU3NKu 1

38 KontpomnpHas pabora o teme "BekTops” 1

39 AHanu3 KOHTPOJIBHOM paboThL. [leKapTOBEI 1
KOOPJIMHATHI TOYEK Ha IUIOCKOCTH

40 VYpaBHeHHE PAMOI

41 VYpaBHeHHE PSAMOI 1

42 YpaBHEHHE OKPYKHOCTH 1

43 KOOpI[I:IHaTBI TOYEK TIEPECEUCHHS OKPYKHOCTHU H 1
npsMOi

44 Merton KoOpAMHAT IPU PEIIeHUH TeOMETPHUIECKAX 1
3aj1a4, MPaKTUIEeCKUX 3a71ad

45 Meto/ KOOpIMHAT NPH PEIIEHUH TeOMETPUUECKUX 1
3a]a4, MPAKTUYECKUX 3a71a9

16 Merton KOOpAMHAT IPU PEIIEHUH TeOMETPHIECKUAX 1
3aj1a4, MPaKTUIEeCKUX 3a1ad

47 KontponpsHas pabora no Tevllvle " JlexapTOBBI 1
KOOPAMHATHI Ha TNIOCKOCTH

48 AHanu3 KOHTpONbHOM paboTel.IIpaBuibHBIE 1
MHOTOYTOJIbHUKH, BEIYUCIICHHE WX DJIEMEHTOB

49 Yucno n. J[mnHa OKPY>)KHOCTH 1

50 Yucno n. J[mnHa OKPY>)KHOCTH 1

51 JliMHa nyru OKpyXHOCTH 1

52 Panuannas mepa yriia 1




53 [Tnomane Kpyra, CEKTOpa, CerMeHTa 1
o4 [1nomans kpyra, ceKTopa, CerMeHTa 1
55 [1nomans kpyra, ceKTopa, CerMeHTa 1
56 [ToHsiTHE O NBH)KEHUH TJIOCKOCTH 1
S7 [TapaniensHbIi IEPEHOC, TOBOPOT 1
58 [TapannenpHbli IEPEHOC, TOBOPOT 1
59 [TapannenpHbli IEPEHOC, TOBOPOT 1
60 [TapanmiensHbIi IEpeHOC, TOBOPOT 1
61 IIpuMeHeHne NBUYKEHNI IPU PEIICHUH 3a1a4 1
KontponpHas pabora no temam "l[IpaBuiibHble
62 MHOTOyrojabHUKU. OKpYKXHOCTb. J[BH>KEeHUs 1
MJI0CKOCTH"
AHanu3 KoHTpobHOU padoTel.IloBTOpeHue,
63 00001eHne, cucTemMaru3anus 3HaHui. M3mepenue 1
TCOMETPUUYCCKHUX BEIIMYUH. TPEyroabHUKH
64 [ToBTOpenue, 06001IeHNE, CHCTEMATU3AIlNs 3HAHUM. 1
[TapannensHble U IEPIEHIUKYISPHBIE IPSMBbIE
[ToBTOpenue, 0000IIeHHE, CUCTEMATU3AlINS 3HAHUH.
65 OKpyXHOCTH 1 KpYT. [ eoMeTpruyecke mocTpoeHus. 1
Y1711 B OKPY’KHOCTH
[ToBTOpenue, 0000IIeHHE, CUCTEMATU3AlINS 3HAHUH.
66 BriricaHHbBIE B OTTMCAHHBIE OKPYKHOCTH 1
MHOTOYTOJTHbHIKOB
67 IIpomexxyTounas arrectauus. MiToroBasi KOHTpOJIbHAS 1
pabota
68 [ToBTOpeHue, 0000IIeHNEe, CUCTeMAaTH3allnsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




I'PAOUK KOHTPOJIBHBIX PABOT HNPUJIOKEHHUE 2
9 KIIACC
Ne Tema ypoka KoumuyecTBo Hara Aara
n/n IIaHMpyeMast pakTuyeckan
4acoB
1 Bxoxnasi koHTpoJbHAs paboTa. 1
2 KonTpospnas pabora o teme "Penienne TpeyroibHUKOB" 1
3 KontponwHnas padora o teme "[IpeobpazoBanue mogodusi. 1
MeTpuueckre COOTHOIIEHUS B OKPYXHOCTH"
4 KontposnpHas pabora no teme "BekTops!"” 1
3) KontponpHas pabora no teme "JlekapToBbl KOOPAWHATHI HA 1
MJI0CKOCTH"
6 KontponwHas pabora mo remam "[IpaBuibHble MHOTOYTOJIBHUKH. 1
OKpYKHOCTb. [[BUKEHUS MIIOCKOCTH"
7 ITpomexxyTounast arrectaius. Mtorosast KoHTposibHas paboTa 1
UTOTO 6




