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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOLINI CBOEH IeNbi0 00€CTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [IeHHOCTh M3ydyeHUsI T€OMETPUHM Ha YPOBHE OCHOBHOIO
o01m1ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJeHusl «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabeyiss win TpeOyeMble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTENIbHASA JIMHUS B W3YyYEHUU I'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiicss y4uTcs CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JAPYTUMH Y4YEOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJIYYEHHBIX YMEHHH B (pusuke u
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Merton koopauHaT» U «Teopema
[Tudaropar.

VYueOHbiit kypc «l'eoMeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIE DPa3Jeibl

conepxkanusi: «['eomerpuueckue ¢Gurypel u UX CBOWCTBa», «M3mepeHue



FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbI KOOpDJMHATHl Ha IUIOCKOCTH,
«BexTope», «JIBrmkenus miaockoctny, «lIpeodpazoBanus mogo0us.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» B 9 kitacce orBoautcs: 68 yacoB
(2 yaca B HeZEIIO).

COAEPKAHUE OBYUYEHUSA

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHHUS.

Peuienne TpeyrobHUKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Penienune
MIPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nonooust. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJApaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAIMPABIECHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€pallMd HaJ BEKTOpaMH. Pa3noxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbI KOOPJIMHATHI HA INIOCKOCTH. Y PaBHEHHUS IIPSMOU U OKPYKHOCTH B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEW M NpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J[JTMHA OKPYKHOCTH. [ 'paycHas u pagraHHas
Mepa yria, BBIUMCIEHHUE JJIMH Oy OKpyXHOcTeu. [lnmomans kpyra, cekropa,
CErMEHTA.

JIBWKeHUs TUIOCKOCTM W BHYTPEHHHE CUMMETpuu ¢Guryp (deMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA
JINYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpamMMbl ydeOHOro Kypca
«I'eomeTpus» XapaKTEPHU3YOTCH:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOUNUIOMY H  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAJAHBIX chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH O0pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENOBEKA, MPUPOJIbI U

oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOM



JEATEIbHOCTH, 3TANOB €€ pa3BUTUA W 3HAYUMOCTHU I PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHUYECKOW KYyJbTypOW KakK CpPEICTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUINIMMH HAaBBIKAMHM MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1ar0NOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpMEHTalMel Ha MPUMEHEHNE MATEMATHYECKUX 3HAHWM JUIs pELIECHUS 3314 B
00J1aCTH COXPaHHOCTH OKPY:KAIOIIEH Cpe/ipl, MNIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI JJI1 OKPYXAIOLIEH Cpebl, OCOZHAHUEM TJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Mpo0JieM U IMMyTeil UX pelIeHMs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUAM COLUMAJIBHON U NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOINPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIHE
bopMynupoBaTh UlIeH, TOHITUS, TUTIOTE3bl 00 0OBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPUHHUMATH

CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH



MPUHUMAEMbIE PEIICHUS U JACHCTBUA, (POPMYIHpPOBATH M OIEHWBATH PUCKUA H
NOCNEeACTBYS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

 BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

¢ BOCIIPUHUMATh,  (OPMYNIHPOBATH H  NIPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

¢ BBISIBJISITH MAaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUSHH 110 aHAJIOTHH;

e pa30MpaTh JOKA3aTEIHCTBA MATEMATHYECCKUX YTBEPXKIACHUH (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKAa3aTeIhCTBA
MaTeMaTU4YeCKuX (PaKToB, BHICTpAWBATh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

e BBIOMpaTh croco0 pelieHus y4deOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOIAINN C YUETOM CaMOCTOATEIIHLHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBble ucciaenoBarebCKue 1eUCTBUA:

¢ ICTIOJIL30BAaTh BONPOCHI KaK MCCIIEIOBATEIBCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,

apryMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;



e IPOBOJAUTh IO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBII
HKCIEPUMEHT, HEOOJNBIIOE UCCIEOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CAMOCTOSITEIFHO (hOPMYITHPOBATH OOOOIIECHUS W BBIBOJLI TIO pe3yibTaTam
NPOBENEHHOTO  HAOMIOEHUS, UCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCa, a TaKKE BBIJBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

 BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JaHHBIX,
HEOOXOUMBIX JJISl pELICHUS 3a1a4u;

e BBIOWpaTh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATb W HWHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;

«BbIOMpaTh (OpMy MpeACTaBleHUs HUHPOPMAMU M  WUIFOCTPUPOBATH
periaemMble 3a/1a4u CXeMaMu, 1uarpaMmmMaMu, HTHOU rpaukoi U MX KOMOMHALIMSIMU;

¢ OLICHUBATh HAAEKHOCTh HH(MOPMALIMKM IO KPUTEPHUSM, MPEITIOKEHHBIM
y4uTEeNEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

e BOCIIPUHUMATb U OPMYJIUPOBATH CYXkKICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 110 XOJYy pELIeHUs 3a/laud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

e B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOW TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme

bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



e IPEJICTABIIATh PE3YJIbTaThl PELICHUS 33/1a4H, SIKCIIEPUMEHTA, HCCIE0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e IOHUMATh U HMCIOJb30BATh MMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOU
paboThI IIPU PEIICHNN YYEOHBIX MATEMAaTUYECKUX 3a]1a4;

e IPUHUMATh LIE€JIb COBMECTHOM IEATEIBHOCTH, IIAHUPOBATH OPTaHU3ALUIO
COBMECTHOW pPabOTHI, pacrpeaeisaTh BUABI paldOT, JTOTOBapUBATHCH, OOCYXKIATh
IPOLECC U PE3YJILTAT padOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e y4aCTBOBATh B IPYNMOBBIX (hopMax paboThl (00CykaeHUs, 0OMEH MHEHHUSIMH,
MO3TOBBIE LITYPMBI U APYTHE), BBHITOJIHATH CBOIO YacTh pabOThI U KOOPIAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA
B OOmMUHA TPOAYKT MO KpPUTEPUSIM, CHOPMYIUPOBAHHBIM Yy4YaCTHUKAMU
B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUA

Camoopranusauus:

e CAMOCTOSITEIIBHO COCTABJIATH IUIAH, QITOPUTM pEUICHUS 3aJadyu (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YDMOLMOHAJILHBIN HHTEJJIEKT:

* BJIAJICTh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

e IPEJBUJIETH TPYAHOCTU, KOTOPbIE MOTYT BOBHMKHYTh MIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH IOCTABJIECHHON LENN U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydenmss B 9 Kkjacce OOyYarONIMIICS TMOJMYYUT CIIEIYIONTNE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHU OCTPBIX YIJIOB, HAaXOAWUTh C UX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30BaTbess GpopMyTamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKJICHUS Pa3IMYHBIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHNN T€OMETPUYECKUX 3a1a4.

Bnanets nouatusMu npeoOpa3zoBaHus 01001sI, COOTBETCTBEHHBIX JJIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBoMCTBaMU MOJ00MS IMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYMCISATH JJIMHBI U HAXOJIWUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsaTs
CBOMCTBa MOAOOMS B MPAKTUYECKUX 3aJadyax. YMEThb MPUBOJAUTH INPUMEPHI
NMOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

Ilonp30BaThCA TEOpEMAMHU O MPOU3BEACHUN OTPE3KOB XOP/, O IIPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTelIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX TE€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, NPUMEHSATh HMX B PEHICHUH TIEOMETPUUECKUX M (U3NYECKUX 3a/ad.
[IprMEHATH CKaISIPHOE MPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS IJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPJAMHAT HA TUIOCKOCTH, IPUMEHSTH €r0 B PELIEHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bianerp MOHATUSMHM NPABUIIBHOIO MHOTOYTOJBHHKA, IJIMHBI OKPYXHOCTH,
JUIMHBI 1yTHM OKPY’KHOCTH U PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WU LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH ABUKEHUS

IINTIOCKOCTH B HpOCTGﬁHIHX ClIyvdasx.



[IpuMeHSTh MOTyYECHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIEIH IS 3a/1a4 PEAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te

HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHUYECKOE ITNTAHUPOBAHHUE
9 KJIACC

KosmuyecrBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie IIpakruyeckue
n/n  mporpamMmbl Bcero o0pa3oBaTeJIbHbBIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnuoteka [JOK
CHUHYCOB. Pelrenue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue noaodusi. Metpuueckue 10 . bubmuoteka [JOK
COOTHOIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmoreka IIOK
3 BexkTtopsi 12 1
https://m.edsoo.ru/7f41al2c
bu6mmoreka IJOK
4 JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlJMHA
bu6mmoreka IJOK
5 OKPY>KHOCTH M TUIOLIAb KpyTa. 8

Brruncienune miomanen

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

bubmoreka [JOK

6 JIBIDKEHMS TTIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
. [ToBTOpEeHue, o600IIEHUE, . 5 bu6mmoreka IJOK
cucTeMaTH3aIHs 3HaHU https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 - 6 0
I[TPOIT'PAMME
INOYPOUYHOE IINIAHUPOBAHHUE
9 KJIACC
Koan4yecTBo 4acon JekTpoHHbIe HM(pPoBbIE
Ne [ara
Tema ypoka Kontpoabneie IIpakTHdyeckne 00pa3oBaTeNbHbIC
n/n Bceero U3YYeHUS
padoThI padoTbI pecypchl
Onpenenenue
bu6moreka IJOK
1 TPUTOHOMETPUYECKUX 1
https://m.edsoo.ru/8al424bc
¢ynkuuii yriaos ot 0° go 180°
DopMyIIbl IPUBEACHUSA 1
bu6moreka IJOK
Teopema KOCHHYCOB 1

https://m.edso0.ru/8a14336¢



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c

TeopeMa KOCHHYCOB

bu6moreka IIOK

3) TeopeMa KOCHHYCOB
https://m.edsoo.ru/8al42d5e
bubmmoreka [JOK

6 Teopema cuHyCcOB
https://m.edsoo.ru/8al42e8a

7 Teopema cuHycoB

8 Teopema cuHycoB

Haxosxienue JyinH CTOPOH U

bubmoteka IIOK

9 BEJIMYUH YTJIOB
https://m.edsoo.ru/8a1430b0

TPEYTOJIBHUKOB

bubmoteka [IOK

10 Pelenue TpeyrojibHUKOB
https://m.edsoo.ru/8al42ac0
bu6moreka [JOK

11 Pemenue TpeyronbHUKOB
https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK

12 Pemenue TpeyrojJbHUKOB
https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK

13 Pemienue TpeyroibHUKOB

https://m.edsoo.ru/8al142ac0



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

HpaKTI/I‘IGCKOC IMPUMCHCHHC

bubmmoreka [JOK

14 TECOPEM CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
[IpakTUueckoe mpuMeHEHUE

o TEOPEM CHHYCOB U KOCUHYCOB
KoHntposnbHas padoTta 1o teme bubmorexa [JOK

o "Perenne TpeyroabHIUKOB" https://m.edsoo.ru/8al14392a
[Tonsitue o mpeobpazoBaHUM bubmmorexa [{JOK

Y nomo0us https://m.edsoo.ru/8a143ab0
COOTBETCTBEHHBIC DJIEMEHTHI bu6mmoreka [JOK

10 oJ00HBIX uTyp https://m.edsoo.ru/8a143de4
COOTBETCTBEHHBIE 3JIEMEHTHI

o MOo00HBIX (UTYp
Teopema o nmpousBeACHUN
OTPE3KOB XOPJ, TEOpeMa O Butmorexa LIOK

20 MIPOU3BEAECHUN OTPEZKOB

https://m.edsoo.ru/8a14406e

CEKYLIUX, TEOpeEMa O
KBaJIpare KacaTeJIbHOU

’1 Teopema o npousBeACHUN bubmmoreka [JOK

OTPE3KOB XOPJ, TEOpEeMa O

https://m.edsoo.ru/8al1441a4



https://m.edsoo.ru/8a142c3c
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

IMPOU3BCIACHNU OTPC3KOB
CCKyIux, T€OpcMma O

KBaJ[paTe KacaTeJIbHOU

Teopema o nmpousBeACHUN

OTPC3KOB XOpHd, TCOpEMaA O

bubmoteka IIOK
22 MPOU3BEACHUN OTPE3KOB
https://m.edsoo.ru/8al442da
CEKYIIUX, TeopeMa o
KBaJpaTe KacaTelbHON
[IpumeHeHue TeopeM B
bu6mmoreka [JOK
23 PEIICHNN T€OMETPUIECKUX
https://m.edsoo.ru/8a143f06
3aja4y
[IpumeHnenue Teopem B
bu6moreka IJOK
24 pELIEHUH T€OMETPUUYECKHUX
https://m.edsoo.ru/8al443fc
3a1a4
IIpumenenue TeopeM B
bu6moreka IJOK
25 PEIICHUN TeOMETPHUUECKUX
https://m.edsoo.ru/8a144578
3aja4
- KonTtpoarnas paboTa o teme bubmmoreka [JOK

"I[IpeobpazoBanme MOI00US.

https://m.edsoo.ru/8al447a8



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

MeTpI/I‘IeCKHC COOTHOILICHU A

B OKpY>KHOCTH"

27

Onpenenenre BEKTOPOB.
dusnueckuii u
F€OMETPUYECKUN CMBICIT

BEKTOPOB

bu6moreka IIOK
https://m.edso00.ru/8a144960

28

Cl10XK€eHUE U BBIYMTAHUE
BEKTOPOB, YMHOKCHHUE

BCKTOpPAa Ha 9YHUCIIO

bu6moreka [JOK
https://m.edsoo.ru/8al44a8c

29

30

31

CroxeHue U BRIYUTAaHUE
BEKTOPOB, YMHOKEHHUE
BEKTOpA Ha YHUCIIO
CrokeHue U BRIYUTAaHUE
BEKTOPOB, YMHOKEHUE

BCKTOpa Ha 4YUCJIIO

Paznoxenue Bexropa 1o AsyM

HEKOJUIMHEAPHBIM BEKTOpaM

bubmoteka [IOK
https://m.edsoo0.ru/8al144d52

32

Koopaunater BekTopa

bu6moreka IJOK
https://m.edsoo.ru/8al44fbe



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

CKaHSIpHOC IMPOU3BCACHUC

BCKTOPOB, €I'0 IPUMCHCHUC

bubmmoreka [JOK

> JUTS. HAXOXKICHUS JUTHH 1 https://m.edsoo.ru/8a14539c
YTJIOB
CkansipHO€e Ipou3BeeHUE
BEKTOPOB, €T0 IPUMEHEHUE bubmorexa [JOK

34 IUTA HaXO0KIECHUS JUIMH U https://m.edso0.ru/8a14550e
YTJIOB
Pemienue 3a1a4y ¢ moMoIpro bu6mmoreka [JOK

3 BEKTOPOB https://m.edsoo.ru/8al44c3a
Pemenue 3a1a4y ¢ mOMOIIBIO bu6moreka IJOK

% BEKTOPOB https://m.edsoo.ru/8a1458c4
[IprumeHeHune BEKTOPOB s

¥ pereHus 3a1a4 GU3NKu
KontponbsHas paborta o teme bubmotexa [JOK

3 "BekTophb!" https://m.edsoo.ru/8a145b08

39 JIlekapTOBBI KOOPAWHATHI

TOYCK Ha IINIOCKOCTHU



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

bubmmoreka [JOK

40 VYpaBHeHHe MpsiMOi
https://m.edso00.ru/8al45c48
41 YpaBHEHUE IPAMON
bubmmoreka [JOK
42 VYpaBHEeHUE OKPYKHOCTH
https://m.edsoo.ru/8a14635a
Koopaunate! Touek
bu6mmoreka IJOK
43 nepeceyeHus OKPY>KHOCTH U
https://m.edso00.ru/8a146620
pAMON
Meton KoOpAUHAT IpU
44 pPELIEHNH T€OMETPUIYECKUX
3a/1a4, MPaKTUIECKUX 3a1a4
Meton KkoopaAUHAT IpU
45 pELIEHUH T€OMETPUUYECKHUX
3aJ1a4, MPaKTUYECKUX 3a1a4
Meton KoopaAUHAT IpU
46 pelIeHUH TeOMETPHUICCKHUX

3aJa4, IIPaKTHYCCKUX 3aaa4



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KountposnbHas pabota o teme

bu6moreka IJOK
47 " JlekapTOBBI KOOPJMHATHI Ha
https://m.edsoo.ru/8al46e0e
maockocTu”
IIpaBuibHBIE
bu6moreka IIOK
48 MHOTOYTOJIbHUKH,
https://m.edsoo.ru/8al46fda
BBIYUCIICHUE UX AJIEMEHTOB
bubmoteka IIOK
49 Yucno n. JlinHa OKPYKHOCTH
https://m.edsoo.ru/8al1472c8
bubmoteka IIOK
50 Yucno n. JInmnaa okpyXKHOCTH
https://m.edsoo.ru/8al4714c
51 JInuHa OyTHU OKPYKHOCTHU
bu6mmoreka [JOK
52 Panuannas mepa yria
https://m.edsoo.ru/8al4714c
53 [Imomane kpyra, cekropa, bubmotexa [JOK
CerMeHTa https://m.edso00.ru/8al147426
- [nomans kpyra, cekropa, bubmmoreka [IOK

CCIrMCHTA

https://m.edso00.ru/8a147750



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

[Tnomans kpyra, cekropa,

bubmmoreka [JOK

> cerMeHra https://m.eds00.ru/8al47750
[TousTre o IBMXXKEHNUU bu6mmoTeka [JOK

>0 IIOCKOCTH https://m.edso0o.ru/8al47c82
[TapannensHpIN nEPEHOC, bubmorexa [JOK

> MTOBOPOT https://m.edsoo.ru/8a147f16
[TapayutenbHebIN TIEpEHOC, bubmuorexa [JOK

> MOBOPOT https://m.edsoo.ru/8a147f16
[TapasutenbHbIN TIEpEHOC,

> MOBOPOT
[TapannensHpIN nEPEHOC,

°0 IIOBOPOT
[IprumeHenue NBUKEHUN IPU bubmuoteka [JOK

ot peIIeHUH 3324 https://m.edsoo.ru/8a1480e2
KontposnbHas pabora 1o
temaMm "[IpaBunbHbIE

62 MHOT'OYTOJIbHUKH.

OxkpyXHOCTb. JIBUXKEHUS

IOCKOCTH"



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

63

[ToBTOpeHue, o6o0IIEHUE,
CHCTEMAaTH3aIUsI 3HAHMH.
N3mepenne reoMeTpuyecKux

BeIUYHH. TpeyroibHUKU

bubmmoreka [JOK
https://m.edsoo0.ru/8a148524

64

[ToBTOpEeHue, o6o0IIEHNE,
cUCTeMaTH3alis 3HaHU.
[TapannensHbie 1

MEePIEHANKYIISIPHBIE TIPSIMbIC

bubmoteka IIOK
https://m.edso0.ru/8a148650

65

[ToBTOpEeHue, o6o0IIEHNE,
cucTeMaTHu3alis 3HaHU.
OKpy»X HOCTb U KpPYT.
I'eomerpruueckue
MOCTPOCHUS. YTJIbl B

OKPY>KHOCTH

66

[ToBTOpEeHue, 0600IIEHNE,
cUCTeMaTHu3alysl 3HaHUH.
Brnucannbsie n onrcaHHbIe
OKPYHOCTH

MHOI'OYI'OJIbHUKOB



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

57 Hrtorosasi KOHTpOJIbHAS L bubmmoreka [{OK
paboTa https://m.edso0.ru/8a148920
[ToBTOpeHue, 0600IICHKE,
68 1
CHUCTEMATHU3ALUS 3HAHUI
OBHIIEE KOJIMYECTBO YACOB -

I10 [TIPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* 'eometpust, 9 xnacc/ Mep3msik A.I'., [Tomouckwmii B.b., Sxup M.C.; mox
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe 00IIeCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

e["'eomerpust: 9 k1. YueOHUK JUIs ydamuxcst 0011eo0pa3oBaTeIbHbIX
yupexaenuit/A.I'.Mepansik, B.b.Ilononckuii, M.C.Sxup. - M.: Benrtana -I'pad
,2015.

el'eomerpust: 9 k1. Paboune terpanu Nel No2/A.I".Mep3isik,
B.Bb.Ilonounckuii, M.C.Sxup. - M.: Benrana -I'pad ,2015.

el'eomerpus: 9 k. Jlunaktuueckue marepuaibl/A.I".Mep3isik,
B.b.ITonouckuii, E.M. PabunoBuu. - M.: Benrana -I'pag ,2013-2017

e['cometpust: 9 kin.meronuueckoe nocodue /E.B. bymko,A.I'.Mep3nsik,

B.b.ITononckuii, M.C.SIkup. - M.: Benrana -I'pad ,2015.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI
CETHU UHTEPHET

https://interneturok.ru/
https://resh.edu.ru/

https://school-assistant.ru/ u op. MatepHet pecypchl.



