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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00IIEr0o 00pa30BaHUs 3aKJIIOUAETCS] B TOM, YTO OOy4aromuiics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJIeHHs «OT IPOTHBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYINPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11enp0 u3ydyeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics OOJDKEH HAY4YUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OIucaTh
CIIOBaMHU JaHHBIM 4YEpTEX WM PUCYHOK, HAMTHU IJIOLIaJb 3€MENIbHOTO Y4acTKa, paccuuTaTh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemenun 3agad  OPAKTHYECKOTO  XapakTepa OOydaloluiCs  y4UTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBS3U TEOMETPUU C JPYTUMU YUCOHBIMH IPEAMETAMH,
MOTHBUPOBATh  HCIIOJB30BAaTh  OMNPEICICHHUS  TEOMETPHUYECKUX  (GUTYp ©  TOHSTHIA,
JI€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hanboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueonnlii kypc «['eomeTpus» BKIIOYAET CIECAYIONINE OCHOBHBIC pa3leibl COJEPIKaHUS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus Mo00Us.

Ha usydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
9 KVIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpousBeieHUU OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BekTOpamu. Pa3nokeHne BekTopa Mo JABYM HEKOJUIMHEApHBbIM BekTopaM. KoopaumHaTel BEKTOpA.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, MepeceuyeHrne OKPYKHOCTEHN U MpsAMBIX. MeTo1 KOOpIMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['paiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [Inomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (J1€MEHTapHbIe MTPE/ICTaBICHHUS).
[Tapannensubiii neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBl ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX M TMPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YaCTHE B PEIICHHWU MPAKTUUYECKUX 3a7a4 MaTEMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIbHOW TPaeKTOpHUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHHUIO BUJETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(depbl 4elOBEUecKOW MIesITeNbHOCTH, ITanoB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas ¢Qusnyeckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA peQreKchu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIeH Cpenpl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4HCiIe (HOPMYIHPOBATH WICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlI0, BOCIPHUHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Joruveckue aeiicTBus:

® BBIABIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTSPUHU TTPOBOJAMMOTO aHAIIN3A;

® BOCIPUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKIEHUAX, MpeyiaraTh KPUTEpUU JUIS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HMHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIpsIMbIEe U OT IPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOCOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOMpaTh Hanboiee MOAXOASIINUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEOBAaHME TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro
00BeKTa, 3aBUCUMOCTEH OOBEKTOB MEXKTY COOOM;

e caMocTOoATeNnbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUsS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATHL BO3MOIKHOC PA3BUTUC ITPOLECCCA, 4 TAKIKC BbIABUIaTb MHPCAITOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM NpPEACTABIICHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJBbHBIC y‘leﬁHble JelcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
TTOJTy4EHHBIN pe3ynbTaT;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
W CXOJICTBO TIO3WMIIMH, B KOPPEKTHOH Qopme (opMynHpoBaTh pasHOTIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIB30BaTh MPEUMYILECTBA KOMaHIHON ¥ UHAUBHUAYaJIbHON pabOTHI MpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensaTh BUIbI padoT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMaHJIbl, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpATh croco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C y4ETOM
HOBOH MH(pOpPMaIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYEeCKOMH 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

NPEIAMETHBIE PE3YJIbTATBI

K xonmy oOyueHuss B 9 kJacce OOydarOUIMiiCS TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIIIOB, HAXOJUTh C WX MOMOIIBIO
pa3NUYHBIE  DJIEMEHTHl  NPSMOYTOJBHOTO  TPEYroJibHUKa  («pemieHHe  MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HA4YCHMI.

[Tonme30BaTbes hopMylIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKAM TOXKIECTBOM
IUTSl HAXOXKIACHUST COOTHOIIEHUIH MEXTy TPUTOHOMETPUIESCKUMHU BEIIMIHHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUTSI HAXOXICHUS PA3JIMYHBIX DJIEMEHTOB
TPEYTrOJIbHUKA («pEIICeHHuEe TPEYTOJBHUKOBY), NMPUMEHSATh MX TPH PEIICHHH T€OMETPHUYECKUX
3ajad.

Brnanets moHATHAMU MTpeoOpa30oBaHUs MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB ITOI00HBIX
¢uryp. [lomp30BaThcs CBOHCTBAMHU 1O00MS MPONU3BOJIBHBIX (DUTYP, YMETh BBIYHCIISTH JTHHBI U
HaXOJUTh YIJbl y MOAO0OHBIX Guryp. IIpuMeHaTs cBoiicTBa MOJO0MS B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH MPUMEPHI NOJOOHBIX (PUTYp B OKPYKAIOIIEM MUDE.

Ilonp30BaThcs TEOpEMaMU O IMPOU3BEAECHUHM OTPE3KOB XOPJ, O MPOU3BEIECHUM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOMU.

[Tonp30BaThcsi BEKTOpamMu, TMOHHMaTh HMX TE€OMETPUYECKUA € (PU3MUECKHH CMBICT,
IPUMEHATh MX B PELICHUH TIeOMEeTpUYecKux M (uznuyeckux 3agad. IIpuMeHsTh cKaspHOe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAXOXKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
reOMETPUYECKUX U IMPAKTUYECKUX 3a1au.

Brnaners MOHATUAMU NPaBUIIBHOTO MHOTOYI'OJIbHMKA, JIMHBI OKPYKHOCTH, JJIMHBI JyI'H
OKPYXKHOCTM M PpaJMaHHOW Mepbl yIJIa, YMETh BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[TpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPb) CUMMETPUU (QUIYp, NPUMEHSTH JIBUKEHUS IJIOCKOCTU B
MPOCTEHUIINX CITydasX.

[IpuMeHsATh MOJy4YEeHHBbIE 3HAHUSA HA NPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH Ui
3aJjay peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TONIB3YSCh, I71€ HEOOXO0UMO, KAIBKYISATOPOM).



9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PellieHue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmonpobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 ofpymHocm " nnomy;nb Kpyra. g 8 bubmmorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruucnenune miomanei
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IICHNE, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos Jlara DJIeKTpOHHbIe HH(poBbIe
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bceero H3Yy4YeHH s
padoTsI padoThbI pecypchl
Omnpenenenue
1 TPUTOHOMETPUUECKUX (YHKIUI 1 Brbmiorexa LIOK
P P YHER https://m.edsoo.ru/8al424bc
yriaoB ot 0° 1o 180°
2 ®dopmyIbl IPUBEACHUS 1
bu6moreka [IOK
T 1
3 copeMa KOCHIYCOB https://m.edso0.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
copeMa KOCHIYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1
copeMa CiHycoB https://m.edsoo.ru/8al42e8a
bu6mmoreka [JOK
7 Teopema cunycos 1 https://m.edsoo.ru/8al424bc
bu6mmoreka [JOK
8 Teopema cunycos 1 https://m.edsoo.ru/8al424bc
9 HaxosxaeHnne JyiiH CTOpOH U 1 bu6mmoreka [JOK
BEJINYHH YTJIOB TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemrenue TpeyrojibHUKOB 1 bubmorexa HOK
peyr https://m.edso0.ru/8al42ac0
11 Pemrenue TpeyrojibHUKOB 1 bubmorexa HOK
peyr https://m.edso0.ru/8al42ac0
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bubmuoreka [JOK

12 Pemetiie TpeyroLHIkoR https://m.edsoo.ru/8al42ac0
13 Pemienue TpeyroiapHUKOB Brbmiorexa LIOK
https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NpUMEHEHUE TEOPEM bubnuorexa [JOK
14
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NprUMEHEHNE TEOPEM bubnuorexa [JOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al424bc
16 KonTponsHas pabora no teme bubnnorexa [JOK
"PerieHne TpEyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o npeobpazoBaHUU bubnuoreka [IOK
nonoous https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubnuorexa [JOK
0 0OHBIX (Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE DJICMEHTHI bu6mmoreka [IOK
O0OHBIX (Uryp https://m.edsoo.ru/8al424bc
Teopema o mpou3BeIeHUU OTPEIKOB
XOp/Jl, TEOpEMa O MPOU3BEACHUU bubmuoreka [JOK
20
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeabHOM
Teopema o mpousBeieHUN OTPE3KOB
21 XOpJ, TeoOpeMa O MPOU3BEICHUU bubnunoreka [JOK
OTPE3KOB CEKYIIHX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema 0 Ipon3BeIEHUN OTPE3KOB
99 XOpJ, TEOpeEMa O IPOU3BENECHUN bubnuoreka [IOK

OTPE3KOB CCKYIIUX, TCOpPEMA O
KBaJpare KacaTelbHOMI

https://m.edsoo.ru/8al442da
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IIpuMeHeHne TeopeM B pellIEeHUN

bubmuoreka [JOK

23 rCOMETPUICCKUX 3a/1a4 https://m.eds00.ru/8a143f06
24 [IpuMeHeHne TeopeM B pelICHUN bubnuorexa [JOK
reOMETPUYCCKUX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 [IpuMeHeHne TeopeM B peLLIEHUN bubnuorexa [JOK
reOMETPUYCCKUX 3a/1a4 https://m.edsoo.ru/8a144578
KonTponsHas pabora no teme
26 "[IpeoOpa3oBanue moaoous. bubnuorexa [JOK
MeTpHruecKue COOTHOIICHHUS B https://m.edsoo.ru/8a1447a8
OKpyXHOCTH"
Onpenenenre BEKTOPOB.
27 d)nls)nieCKHﬁ u FeOMszI/I'—IeCKI/Iﬁ bubamorexa LOK
https://m.edsoo0.ru/8a144960
CMBICIT BEKTOPOB
28 Clio’)xeHue U BBIYUTAHHE BEKTOPOB, bubmuorexa [JOK
YMHO>KCHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHO>KCHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB, BH6H_HOTeKa HOK
YMHOKEHHE BEKTOPA Ha THCIIO https://m.edsoo.ru/8al424bc
g | Peosemeeiopa o oy tipsimeson B 424be
HEKOJUIMHEAPHBIM BEKTOpaM B '
32 Koopaunats! BekTOpa Bubmiorexa LIOK
https://m.edsoo.ru/8al44fbe
CkansipHO€ poU3BE/ICHUE
33 BeKTOIfOB er(I; HpI/IMSHeHI/Ie JUISt bubamotexa [IOK
’ https://m.edsoo.ru/8a14539c
HAXO0XJICHUS JUIUH U YTIIOB
34 CkansipHo€ Mpou3Be/ICHUE bu6nmoreka [JOK
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BCKTOPOB, €I0 IPUMCHCHHUC JJIS1
HaxOXXIACHUA JIMH U YI'JIOB

https://m.edso0.ru/8a14550e

35 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3ama4 ¢ momompio bubmmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB JUIst bubnuorexa [JOK
pelieHus 3a1a4 QUIUKH https://m.edsoo.ru/8al424bc
38 KonTponsHas pabora no teme bubnnorexa [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBBbI KOOpAMHATHI TOUYEK Ha bubnuoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/8al424bc
. bu6mmnoreka LIOK
40 ¥ paBHetie MpAMOit https://m.edséf).ru/8a145c48
41 VYpaBHeHUE NpsMoin
bubnuoreka [IOK
42 ¥/ PABHEHHE ORpYIKHOCTH https://m.edsci.ru/8a14635a
43 Koopaunatsl Touek nepeceyeHus bubnuoreka [JOK
OKPY>KHOCTH H IIPSIMOi https://m.edsoo.ru/8a146620
Metoa KOOpIMHAT NPU PEIICHUN bubnuoreka [JOK
44 rEOMETPUUECKUX 3a/1ad, https://m.edsoo.ru/8al424bc
MPAKTUYECKUX 33734
MeTto 1 KOOpAMHAT MPU PEIICHUN bubnunoreka [JOK
45 rE€OMETPUYECKUX 3a/1ad, https://m.edsoo.ru/8al424bc
MPaKTUYECKHX 3a/1a4
Metona KOOpAMHAT NPU PELICHUN bubnunoreka [JOK
46 reOMEeTPHYECKHX 337y, https://m.edsoo.ru/8al424bc

MPaKTUYCCKUX 3ada1
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KonTtposneHas paboTa 1o teme

bubmuoreka [JOK

4 ;i[zléigzz? KOOPAHHATEL HA https://m.edsoo.ru/8al46e0e
48 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda

bubnuorexa [JOK

49 Huero m. JlnHHa OkpyHOCTH https://m.edsc]i).ru/8a147208
bubnuoteka [JOK

S0 Huero m. JlnHHa OkpyxHOCTH https://m.edsci.ru/8a14714c

o1 JlivHa Iyru OKpY»KHOCTH

52 Pannannas mepa yria Bubnuorexa LIOK
https://m.edsoo.ru/8al4714c

53 [Tmomanp kpyra, cCeKTopa, CerMeHTa Bubnuorexa LIOK
https://m.edsoo0.ru/8al47426

54 [Tmomanp kpyra, ceKTopa, cerMmeHTa Bubnuorexa LIOK
https://m.edsoo0.ru/8al147750

55 [Tmomanp kpyra, CeKTopa, cerMmeHTa bubmmorexa LIOK
https://m.edsoo0.ru/8al147750

56 TTonaTHE O IBUXEHUU ILIIOCKOCTH bubmorexa [JOK
https://m.edsoo0.ru/8al147c82

57 [TapaniensHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8a147f16

58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8a147f16

bu6mmoreka [JOK
59 HapannenbHblii nepeHoc, moBOpOT https://m.edso00.ru/8a1424bc
60 [TapannenpHbIil mepeHOC, TOBOPOT bubnuoreka [IOK
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https://m.edsoo.ru/8al424bc

[IpuMeHeHne NBUKEHUI ITpU

bubmmoreka [{OK

61 pCLICHUY 33124 https://m.edsoo.ru/8a1480e2
KonTtposnsHast paboTa o Temam

62 "[IpaBusibHBIE MHOTOYT OJIbHUKH. bubnuorexa [JOK
OKpyXHOCTb. J[BHKEHHS https://m.edsoo.ru/8al424bc
II0CcKoCTH"

[ToBTOpeHnue, o6o0IICHNE,

63 CHUCTEeMaTU3alrs 3HaHH. bubnuorexa [JOK
H3mepeHne reoMeTpHueCcKuX https://m.edsoo.ru/8a148524
BEITUYHH. TPeyroJlbHUKH
[ToBTOpeHnue, 06o0IICHNE,

64 cUCTeMAaTH3aIys 3HaHUH. bu6mmoreka [IOK
[MapamnnenbHbie U https://m.edsoo.ru/8a148650
MIEPIICHIUKYIIIPHBIC TTPSIMBIC
[ToBTOpEeHue, o600IICHNE, bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUM. https://m.edsoo.ru/8al424bc

65 OKpY)XHOCTh M KPYT.

I'eoMeTpryueckre MOCTPOCHUS.
VYTIIbI B OKPYKHOCTH
[ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK

66 CHCTEMATU3ALMS 3HAHUIA. https://m.edsoo.ru/8al424bc
Brucanubie ¥ OIMCaHHEBIC
OKpPY>XHOCTH MHOTOYTOJIbBHUKOB

67 HToroas koHTpoJbHasA paboTa bubnnorexa HOK

https://m.edso0.ru/8a148920

68 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/8al424bc
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






