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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENENIUTh T€OMETPUUYECKYI0 (DUTypy, ONUCATHh CIOBAMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuy 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMH YUECOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U T€OpEMa CUHYCOB. Pelenne
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaooust. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTopaMu. Pa3noxkeHne BekTOopa 10 JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTU. Y paBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpPJIMHATax, NEPECECUCHUE OKPYKHOCTEW M NpPAMBIX. METOJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIUMCIEHHUE JJIMH Iy OKpyXHOcTeu. [lmomans kpyra, cekropa,
CErMEHTA.

JIBUKEHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUIYp (dIeMEHTapHbIE
npenacrasienus). [lapamnensabiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATDI OCBOEHUA IHPOI'PAMMUBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUA TNPOrpaMMbl  y4eOHOro  Kypca
«I"'eoMeTpus» XapaKTepU3yOTCA:

1) maTpuoTnyeckoe BOCIUTAHHE:

IIPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY U HACTOAIIEMY POCCHUICKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIIEHHUEM K JIOCTHKEHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIB30BAaHUIO 3TUX JOCTHKECHUW B JAPYIMX HAayKax U
MPUKIAAHBIX cdepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3allHd €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHHUI, NpoLEeayp TIpaxIaHCKOTo oOiiecTBa (Hampumep, BBIOOPSI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JTHYECKUX MPOOJEM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JTOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HA aKTHMBHOE YYacTME B pEIIEHUU MPAKTHYECKUX 3a1ad
MaTeMaTUYECKOW HAINpPABJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HMU MJIA YCHEIHON Npo¢ecCHoHaNbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHJMBHUYyabHOM TPaeKTOPHUH 0Opa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  SMOLUMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEIIeHUH, pacCyKICHHUM, YMEHHIO BHUAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKu Kak c@epbl 4YeloBeUYeCKOn
NESATEIbHOCTH, 3TallOB €€ PAa3BUTHA M 3HAYMMOCTH U1l Pa3BUTHs LMBHIN3ALUM,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MATEMaTHYECKOM KyJIbTYpOWl KakK CpeICTBOM
IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIENOBATEIBCKOM
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuTanue, (GopmMHupoBaHHMEe KYJIbLTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarONoJTyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbSI,  BEACHHUS  3J0pOBOrO  0o0Opa3a  KU3HM  (370pOBOE  IHTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/IBIXA, peryJiapHas pu3nyeckas akTUBHOCTH ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U
TAKOI0 K€ IIPaBa APyroro 4eJI0BEKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHWU JJI pEIIeHUs 3a1a4 B
00J1aCTH COXPAHHOCTH OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKH HUX
BO3MOXXHBIX TOCJHEACTBUNA Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranus K M3MEHAKIIMMCH YCJIOBHSAAM COLUAJIBHOW W MPHUPOAHOM
cpeiabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIIETCHIIMHU U3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCJE
dhopMyJIMpOBaTh WJICH, TOHSATHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HAaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUM WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEpP, KOPPEKTHUPOBATh IPHHHUMACMBIC
peuieHuss U JedcTBUS, (POPMYJIUPOBATh W OIEHUBATh PUCKH U TOCIEICTBUS,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

e BBIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC IMPU3HAKK MATEMATHYECKHX
OOBEKTOB, TOHATHUN, OTHOUICHHM MEXIy MOHATUAMHU, (DOPMYIUPOBATH
ONpeneNeHusl  MOHATHM,  yCTaHaBIMBaTh  CYIIECTBEHHBIA  IPU3HAK
KJaccu(UKanuy, OCHOBaHUS HJii OOOOIIEHHS UM CpPaBHEHUS, KPUTEPUH
IPOBOJUMOTIO aHAJIN3A;



BOCIIpUHUMATh,  (OpPMYyJIUpPOBATb U  NPEoOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE U OTpUIATENIbHbIC, €IWHUYHBIEC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYHS B
(akTax, JaHHBIX, HAOJIOJEHUSIX U YTBEP)KIEHUSAX, IIpe/jlaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JeNaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUU;

pa3buparh J10Ka3aTelabCTBA MATEMAaTHUUYECKUX YTBEPKACHUM (TpsMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEBHO HECIJIOXKHBIE JI0Ka3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BHICTPAUBATh APIYMEHTALIMIO, TPUBOJAUTH IPUMEPHI
Y KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh C€Moco0 pemeHuss y4eOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHHUs, BbIOMpPATh HaumbOoJee MOAXOASMMA C  Y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

WCITOJIB30BaTh BOIPOCHl KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpPEYHE, MPoOIeMYy,
CaMOCTOSTENIbHO YCTaHABIMBATh UICKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH IO  CAMOCTOSITEIPHO  COCTaBJICHHOMY TUIaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSTENbHO (POpMyIUpPOBaTh O0OOIIEHUST M BBIBOJBI IO PE3yJIbTaTaMm
MpOBEAEHHOTO HAOMIOACHMS, WCCIEAOBaHUsA, OIICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBIIBUTATh
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ nnpopmanueii:

BBISIBIIATH  HEIOCTATOYHOCTh W HM30BITOYHOCTh HMHGPOPMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJIS PCIICHHMS 3a]1a4H,

BBIOWpATh, aHAJM3UPOBATh, CHCTEMATHU3UPOBaTh MW  HHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATH OpMYy MpecTaBlIeHUSs HHGOPMAIIMK U WIUTFOCTPUPOBATH PEIlIaeMbIe
3aJ1auu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMM,
OIICHMBATh HAAEKHOCTh WHGOPMAIIMK 110 KPUTEPHUSAM, MPEIIOKCHHBIM
yuHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHUSA:



BOCIIPUHUMATh U (POPMYJIUPOBATh CYKJIEHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOIIeHHMs, SICHO, TOYHO, TPaMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJTY4YEHHbIN pe3ynbTar;

B Xo0Je OOCYXJIEHHUsS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYX AaeMON TEMBI,
npoOJieMbl, pelaeMol 3ajadd, BBICKA3bIBATH HJEH, HAllEJICHHbIE Ha IOMCK
pEIIEHHUs, COTIOCTABIATh CBOU CYXACHHS C CYKICHUSMHU JPYTUX YYACTHUKOB
auanora, OOHapyKUBATh PA3IMYUE U CXOACTBO MO3UIIMIA, B KOPPEKTHOU hopme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

IPEICTABIISATh PE3yJbTaThl PEUICHUs 3a/1aud, SKCIEPUMEHTA, UCCIIEI0BaHus,
MIPOEKTA, CAMOCTOSITEIbHO BbIOMpATh (JOpMAT BBICTYIUICHUS C YYETOM 3aaay
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOPUH;

MOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW W WHIWBUIYaTbHOU
paboThI IPU PEIIEHUU YYEOHbIX MaTEMaTHUECKUX 3a71ay;

OPUHUMATh LEJIb COBMECTHOH MAESITENBbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHO pabOThI, paclpeaensiTh BUIbl pad0T, JOTOBAPUBATHCSA, 00CYKAATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNOBbIX (popMax paboThl (00CykaeHUs, OOMEH MHEHUSIMU,
MO3TOBbl€ IITYpMBl W JIpYr'H€), BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHUPOBATh CBOM JEHCTBHUS C APYTMMHU YJ€HAMH KOMaHIbl, OLCHUBATh
KauecTBO CBOEr0  BKJIaJga B  OOMMIA  MOPOAYKT MO  KPUTEPHSM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSATENIBHO COCTaBJIATH IUIAH, AJITOPUTM pEUIEHUs 3a1adyd (WK €ro
4acTh), BbIOMpATh CHOCOO pEmIeHHs ¢ Y4YETOM HMMEIOIIHUXCA PECYpcOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh M KOPPEKTHUPOBATH BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAITIH.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHbIN NHTENJIEKT:

BJIQJIETh CIOCOOAMM CaMOITPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3ysbTara
pEIIeHUs MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEUICHUM 3a]1a4H,
BHOCHUTHh KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JESITEIbHOCTH MOCTABJICHHOW LEIH U
YCJIOBUSIM, OOBSCHSTh NPUUYMHBI JOCTIKCHHUS WM HEIOCTHUXKEHHUS I,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 9 kiacce oOyyaroUIuiicss MOJYYUT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTD C UX ITIOMOIBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOILBIO KaJIbKYJIATOpAa) MJWHBI W YIIbl I
HETAOJIMYHBIX 3HAYCHU.

[Tonb30BaTbed (opMyJaMU HPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJEHUS COOTHOIICHHH MEXIYy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOXKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELUICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPHU PELICHUN
r€OMETPUYECKHX 3a/]a4.

Bnagets nonatusmMu npeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. [loap3oBarhbes cBoMCTBAaMU NOJ00MS MPOU3BOIBHBIX QUTYD, YMETh
BBIUUCIATh JUIMHBI M HaXOJUTh YIJbl y MoA0OHBIX ¢(uryp. [IpumeHsTs cBoiicTBa
1no/100Us B MPAKTUYECKUX 3a7jadyax. Y METh NPUBOJUTH IPUMEPHI OJJOOHBIX GUTYD B
OKPYXKAaIOIEM MHUpE.

[lonb30oBaTbcad TEOpeMamMu O MPOMU3BEICHUHU OTPE3KOB XOp[, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpAMH, IMOHUMATh WX TEOMETPUYECKUUA U (HU3UUYECKUU
CMBICJI, TPUMEHATH UX B PELICHUH T'€OMETPUUYECKUX U Ppu3ndeckux 3anad. [Ipumensrs
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB JJIsl HAXOKICHUS JUIUH U YTJIOB.

[Tonb30BaThCAd METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATH €0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BitageTs NOHATUSAMYU IPaBUIIBHOTO MHOTOYT'OJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH M PaJJUaHHOMN MEPHI YIJIa, YMETh BBIYMCIIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonuth ocu (WK UEHTPBI) CAMMETPUH QUTYP, IPUMEHSThH IBHKCHUS
IIJIOCKOCTH B MPOCTEMIINX CITydasix.

[IpuMeHATH MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKHE MOJEIH
JUTSL 3a7a4 PEANIbHOW KU3HH U TPOBOJIUTH COOTBETCTBYIOIINE BBIUNCIEHUS C
NpPUMEHEHHEM 0100 U TPUTOHOMETpUYEeCKUX (PyHKUUHN (MOAB3YSICh, T/1€
HE00XO0AMMO, KAJIbKYJISTOPOM



9 KVIACC

I[TPOT'PAMME

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM udpossbie
Ne i/m pasi Konrpoabnsie IIpakruuyeckue (ucpp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Tpuronomerpust. Teopemsl KOCHHYCOB U bubnuoreka [JOK
1 16 1
CUHYCOB. PellieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodus. Merpuyeckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa LIOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 bubsmorexa [IOK
Py M le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JIBHDKEHHA MA0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 2 bubmuorexa [JOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
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ITIOYPOYHOE IIVTAHUPOBAHUME

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
Onpenenenue
1 TPUTOHOMETPUYCCKUX (HYHKIIHHA 1 Bubmiorexa LIOK
P P i https://m.edsoo.ru/8al424bc
yriaos ot 0° 1o 180°
2 DopmyIbl IpUBEIECHUS 1
bubmuoreka [{OK
3 Teopema koctrycon . https://m.edsoo.ru/8a14336¢
4 Teopema KocuHyCOB 1
bu6nunorexa LIOK
> Teopema kocHHyCcoB . https://m.edsoo.ru/8al42d5e
bu6mmoteka IIOK
6 Teopema curycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB
8 Teopema cunycoB
9 Haxosxnenue 11uH CTOPOH U 1 bubnmorexa LIOK
BEJIMYMH YTJI0B TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bubnunorexa LIOK
10 Peterne TpeyrobHuKo . https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroiabHIUKOB 1 bubmorexa [IOK

https://m.edsoo.ru/8al42ac0
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bubnunoreka LIOK

12 Petenne TpeyrobHuKo https://m.edsoo.ru/8al42ac0
13 Pemenuie TpeyroaprHIKOB bubmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnmnoreka HOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTponbhas padota no teme bubnuoreka [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeobpazoBaHUU bubmmoreka [JOK
noo0us https://m.edso0.ru/8a143ab0
18 COOTBETCTBEHHBIC DJICMEHTHI bubnuoreka [{OK
moI00HBIX puryp https://m.edsoo.ru/8al143de4
19 CoOTBETCTBEHHBIE AJIEMEHTHI
Mo00HbBIX pUryp
Teopema o npon3BeIeHUN OTPE3KOB
XOpJ, TeoOpeMa O IPOU3BEICHUU bubmuoreka [IOK
20
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
XOpA, TEOpeMa O NPOU3BEIECHUU bubmmnoreka HOK
21
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeIbHOM
Teopema 0 mpoU3BEICHUU OTPEZKOB
29 XOpI, TEOpEMA O NMPOU3BEICHUH bu6muoreka [JOK
OTPE3KOB CEKYIIIHNX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJIpaTe KacaTeIbHOM
23 IIpumeHneHne TeOpeM B pEeLIEHUH bubmuoteka [IOK

reOMCTPHUICCKUX 3aaa4d

https://m.edso0.ru/8a143f06
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24 [IpumeneHne TeopeM B peLIEHUU bubmmotexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 [IpumeneHue TeopeM B pelieHUur bubnmnoreka HOK
reOMETPUYECKHUX 3a]1ay https://m.edso0.ru/8a144578
KonrponsHas pabora o teme
26 "ITIpeoOpa3oBanue mogoousl. Bu6mumotexa [JOK
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpy>xHOCTH"
OrmpenenieHrue BEKTOPOB.
27 (DHEHieCKHﬁIIFGOMET WYECKUM bubmorexa [JOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
CnoskxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnnorexa [JOK
29
YMHOKE€HHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Crno>xeHue v BBIYUTaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxenne BekTopa 1o 18ym
HEKOJUTMHEAPHBIM BEKTOpaM
bubnmorexa LIOK
2 K
3 OOP/HATBL BEKTOPa https://m.edsoo.ru/8al44fbe
CkansipHoe Mpou3BeICHUE
33 BEKTO pOB erf h§ I/IM?HGHI/IC TIst bubmorexa [JOK
PoB, p s https://m.eds00.ru/8a14539c
HAXOXCHUS JUTHH U yTIJIOB
CkansipHoe pou3BeJICHUE
34 BEKTO pOB er(I)) 1} I/IM?HCHI/IC st bubmorexa [JOK
POB, p a https://m.edsoo.ru/8a14550e
HAXOXICHUS JUTHH U yTJIOB
35 Pemrenne 3amay ¢ mOMOIIBIO bu6nunorexa LIOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Pemenue 3a1ay ¢ 1OMOIIBIO

bubnunorexa LIOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeneHue BEKTOPOB IS
pelieHus 3aaau Gusuku
38 KonrponsHas pabora o teme Bbu6muotexa [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexkapToBbI KOOPIMHATHI TOUEK Ha
IIJIOCKOCTH
. bubnunoreka LIOK
40 ¥ paBHeHHE IpAMOi https://m.edsoo.ru/8al45c48
41 VYpaBHeHuUe npsMoi
42 YpaBHEHHE OKPYKHOCTHU bubsmorexa [IOK
https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nepeceueHus bubmmoreka [JOK
OKPY>KHOCTH U TIPSIMOM https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 r€OMETPUYECKHX 3a/1a4,
MPAaKTUYECKHX 3a/1a4
Metoa KoopAHHAT MPH PEeLICHUN
45 F€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a/1a4
Meroa KOOpAMHAT NPH PELIEHUHN
46 reoMeTpUYECKUX 3a/a4,
MPAaKTUYECKHX 3a/1a4
KonrponsHas pabora no teme
47 "I[eKell)pTOBLI KEOpﬂHHaTLI Ha bubmorexa [IOK
. https://m.edsoo.ru/8al46e0e
TUIOCKOCTH
48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubmuoteka [IOK

BBIYHCIICHHUEC UX JJICMCHTOB

https://m.edsoo.ru/8al46fda
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bubnunoreka LIOK

49 Huczo m. Jlmuita OKpyKHOCTH https://m.eds00.ru/8a1472c8
bubmuorexa [IOK
S0 Hueno m. Jlamta OkpykHOCTH https://m.edsogru/8a14714c
o1 JUIHa 1yTU OKPYKHOCTU
52 Panuannas mepa yria BH@HOTeKa HOK
https://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTopa, cerMmeHTa BH@HOTeKa HOK
https://m.edsoo.ru/8al147426
54 [Tnomanp kpyra, cekTopa, cermeHTa EH6J_IHOTeKa HOK
https://m.edsoo.ru/8al147750
95 [Tnomane kpyra, cekTopa, CerMeHTa BH6J?HOTeKa HOK
https://m.edsoo.ru/8al147750
56 IlonsaTHe 0 ABMYXKEHUH IUIOCKOCTH Bubmrorexa HOK
https://m.edsoo.ru/8al147c82
57 [TapanensHbIN IEPEHOC, TTOBOPOT EH6J_IHOTeKa HOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT BH@HOTeKa HOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHbIi IEpEHOC, TOBOPOT
60 [MapannenbHbIid IEpEeHOC, TIOBOPOT
61 IIpuMeHeHne NBUKEHUN ITPU bubmmnoreka HOK
peLIEeHNH 3a/1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padora no temam
62 "[IpaBHJIBHBIE MHOTOYTOJIbHUKH.
OxkpyXHOCTb. [[BHKEeHUS
MJI0CKOCTH"
63 [ToBTOpenue, o600mEHNE, bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edso0.ru/8a148524
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N3mepenne reomeTpudecKux
BeJMYUH. TpeyroapHUKU

64

65

[ToBTOpEeHME, 0000MIIECHNE,
CUCTEMATHU3ALIMS 3HAHHMH.
[TapannensHble 1
MEPIICHIUKYIISIPHBIC TIPSIMbIC

[ToBTOpeHME, 0000MIIEHNE,
CUCTEMaTHU3aIMs 3HAHWUH.
OKpy’>KHOCTb U KpYT.
['eomeTpryeckue MoCTPOCHHUS.
VYTIIbI B OKPYKHOCTH

bub6nmoreka [IOK
https://m.edso0.ru/8a148650

66

67

[ToBTOpenue, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
Brnucannbie 1 onucaHHEIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

HToroBast KOHTpOJIbHAS paboTa

bubmuoreka [{OK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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