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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/eNOB IIKOJIbHOM MaTeMaThku, B 7-9
KJIaccax JiJisl cJIa0ocCIbIamux o0yJdaronmxcs (Bapuant 2.2.1) uMeeT CBOeH 1eNbIo
obecreunTh M3y4eHUE CBOWCTB W pa3MepoB (UTYpP, MX OTHOIICHWN W B3aMMHOE
pacmoioKeHUE, OMUPAETCS Ha JIOTHYECKYIO0, JOKa3aTelbHYI JHHHI0. [[eHHOCTh
U3YUYEHUS] TEOMETPUHU Ha YPOBHE OCHOBHOI'O 0O0IIIEr0 00pa30BaHUs 3aKJIIOYAETCS B
TOM, YTO 00YYaIOUIUICS YUUTCS IPOBOAUTH JOKA3aTeNIbHbIE PACCyKIECHUSI, CTPOUTD
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3bIBaThb MCTHUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, TIPOBOJUTH PACCYKICHUS «OT MIPOTUBHOTOY, OTINYAThH
CBOMCTBA OT MPU3HAKOB, (HOPMYITUPOBATH OOPATHHIE YTBEPKICHUS.

Bropoil 1enbi0 M3ydeHUs] TEOMETPUM SBIISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KAaK MAaTEMaTHYECKUX, TaK M MPaKTUYECKHUX 3ajad,
BCTPEYAIONINXCSI B peanbHOW >ku3HU. OOydYaromuiicss AOHKeH HayYUThCS
OTIPENICTTUTh TEOMETPUUECKYIO (UTYpPY, OMHCATh CIOBAMHU JAHHBIA YEPTEXK WIN
PUCYHOK, HAWTH TIJIOMIAh 36METHHOTO YUaCcTKa, PACCUUTATh HEOOXOIUMYIO JITTHHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOMIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B U3yUYEHUU T€OMETPUHU.
[Ipu pemenny 3amad MPAKTUYECKOTO XapakTepa OOYYarOIIMIACS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENH  pealbHBIX JKU3HEHHBIX CHUTyalldd, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBATHOCTh IMOJTYUYEHHOTO Pe3yJIbTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBSA3M T'E€OMETPUU C JAPYTHUMH y4eOHBIMU
peaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONPEIECICHUS] T€OMETPUUECKUX (DUTYD
¥ TIOHSATHH, TEMOHCTPUPOBATH NMPUMEHEHUE TOJYYECHHBIX yMEHUH B (U3UKE U
TeXHUKEe. OTH CBSI3W Hamboyiee SPKO BUIHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONUE OCHOBHBIC DPa3Jeibl
comepkanus: «l'eomerpuueckue ¢urypsl M HUX CBOMCTBa», «l3Mepenue
TCOMETPUUYECKUX  BEIHYUHY», «JleKapTOBBI KOOpAWHATHI HA  TUIOCKOCTHY,
«Bekrtops», «JIBrxkenus miaockocTu», «lIpeodpazoBanus mogoous».

Ha wusyuenune yuebHoro kypca «['eomerpus» st ciaGociblIanimx
obyuaroruxcs (Bapuant 2.2.1) orBogutcst 204 gaca: B 7 kiacce — 68 gacoB (2 gaca
B HENEN0, M3 HUX | Yac — OYHBbIC NWCTAHIIMOHHBIE 3aHATHS W 1 dYac —
caMocCTosTeNIbHas pabora yyammxcs ¢ nocieayrmuMm off-line  koHTposeM
YUYUTEIEM U 00CYKJACHUEM BBITIOJIHEHUSI pa0OThI C yUallIUMHCS B on-line pexume),
B 8 Kkiacce — 68 yacoB (2 yaca B HEJENI0, U3 HUX | 4ac — OYHbIC JUCTAHIIMOHHBIC
3aHATUA U | yac — caMocToATeIbHAs paboTa ydammxcs ¢ nociaeayoomuM off-line
KOHTPOJIEM YUUTEIEM U 00CYKICHUEM BBITIOTHEHHS PaOOTHI C y9amuMucs B on-line
pexume.), B 9 kimacce — 68 yacoB (2 yaca B HeJEN0, U3 HUX | Yac — OYHBIC



JUCTAaHIIMOHHBIE 3aHATHS W 1 yac — caMocTosATenbHass padoTa ydalmxcs ¢
nocneaytomum off-line koHTponem yuureneM U OOCYXICHHEM BBIIOJIHEHUS
paloThI C yyamMMucs B on-line pexxume.).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanensie nonstusa reometpun. Touka, npsmas, OTpE30K, Jdyd. Yrou. Buasl
yrioB. BeprtukaneHele H cMexHble yribl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHIUKYIISIPHOCTD IIPSIMBIX.

CummMmerpuuHsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. ITpumepsl
CUMMETPHUH B OKPYKaIOIIEM MHDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJS U JIMHEUKU. TpeyroyibHHK.
Beicota, Mmennana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIT U PaBHOCTOPOHHHUM  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJbHHUKA.

CpoiicTBa ¥ TpU3HAKU paBHOOEAPEHHOTO TpeyroyibHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBolicTBa ¥ IPU3HAKKU NAapaJUIEIbHBIX NPAMBIX. CymMMa yIilOB TPEYTOJIbHHKA.
Bremnue yrisl TpeyrojgpHUKa.

[IpssmoyronbHblid  TpeyrojabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [[pu3HaKy paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroiabHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reOMETpuU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OonbllIeM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTtpuca yrima u  CEepeaVMHHBIN
NEPIEHAMNKYJISAP K OTPE3KY KAK T€OMETPUYECKUE MECTA TOUEK.

OkpyKHOCTb M Kpyr, XOpAa MW JWaMeTp, HUX CBOWCTBA. B3auMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyimas K OKpPY>KHOCTH.
OKpy>XHOCTb, BIHCAHHAas B Yyroji. BrnucaHHas M onucaHHas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyrosbHuky. [lapauienorpamm, ero npusHaku U CBOMCTBA. YacTHbIE
Cllyyau NapajljiesiorpaMMoB (MPSMOYTOJbHUK, POMO, KBajapaT), UX NPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOMCTBA M MPHU3HAKU.
[IpsmoyrosbHas Tpanenus.

Meron ynBoenuss meauanbl. LleHtpansHas cummerpus. Teopema dDarneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.



[Tomobue TtpeyroapbHUKOB, KOdhdumumenT mnomodus. I[lpusnakm momoOus
TpeyroJabHUKOB. [I[pumMeHeHne nogo0us npu peleHN MPAKTUIECKUX 3a/1a4.

CpoiicTBa momaaei reomerpuyeckux Guryp. DopMynbl Ui TUIOLIAAN
TpPEYroJibHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAIeH
noA00OHBIX UTYD.

Brruncnenne nomane TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAaHT€HC OCTPOr0O yIJIa HPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHnomerpuyeckue (QyHKIUN
yrioB B 30, 45 u 60°.

BrnicanHnbie U HEHTPAJIBHBIE YIJIbI, YTOJ MEXKIY KAaCATEIbHOU U XOPIOU. Y TJIbI
MEXKIy XOpAaMHU M CEKyLIMMH. BIiMcaHHblE M ONMCAHHBIE YETHIPEXYTOJbHHKHU.
B3aumnHoe pacmnonoxenue AByX okpykHocTteil. Kacanue oxpyxkuocteil. OO6mue
KAacaTeIbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB ot O go 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. POPMYIIbI TPUBEAECHUS.

Pewmenne tpeyrossHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYyCOB. Pemenune
IIPAaKTUYECKUX 3a/]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue noaodus. Ilo1odrne cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAEHUH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, imHa  (MOAyidb)  BEKTOpa,  COHAIPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3noxkeHne BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, NPUMEHEHHE JIJIS1 HAXOXKIAEHUS JJIUH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPSIMOM U OKPY>KHOCTH B
KOOpJIMHATAaxX, NIEPECECUCHUE OKPYKHOCTEM M MNpsAMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [TMHA OKpYKHOCTH. ' pagycHas u paguanHas
Mepa yIya, BBIYMCICHME JJIMH AYr OKpyxkHocTed. Ilmomane kpyra, cekropa,
CErMeHTa.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Guryp (3jeMeHTapHbIE
npeactasienus). [lapannensueliii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIn4HOCTHBIE, MeETalpeAMETHbIE U  MPEIMETHbIE PE3ydbTaTbl  OCBOCHHUS
cnabocnplmanuMu o0ydaromumucs (Bapuant 2.2.1) mpeaigaraeMoil mporpaMMsl
cootBeTcTByloT DPI'OC OOO ¢ yueroM wuX 0COOBIX 00pa30BaTEIbHBIX
OTPEOHOCTEH.

JIMYHOCTHBIE PE3YJbBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS MpOrpamMmbl ydeOHOro Kypca
«I"eomeTpush XapaKTEPHU3YOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IMIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealn3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHUYECKUX MPOOIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YUEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTHBHOE Y4YacCTHE€ B PEIICHUHM NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSHKEHUHM BCEW KU3HU IS YCIEHIHOM MpodecCHOHaIbHON
JESATEIIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM U
IOCTPOCHUEM MHIAUBUAYAIBHON TPAEKTOPUHM OOPa30BAHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOILMOHAJIbHOMY M  O3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYEeCKOU



JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl PA3BUTHUS LIMBUIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKA M MATEMATHYECKOM KYJIBTYpPOW KakK CPEICTBOM
MO3HAHHUS MHPA, OBJIAJCHHUEM MNPOCTEMIIMMHU HABBIKAMU HCCIEA0BATEIBCKON
JESITETbHOCTH;

6) ¢usmyeckoe BocnuTanue, GopMHpPOBAHME KYJbTYPbl 3/0POBbSI H
IMOIMOHAJIBLHOTO 0JIarONmOJTyYns:

FOTOBHOCTBIO MPUMEHSITh MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3710POBbs, BEJAEHUA  370pOBOro oOpaza JKM3HM  (370pOBOE  IHUTAHWE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryispHas Quzndeckas
aKTUBHOCTBH), CPOPMHUPOBAHHOCTHIO HaBbIKa peIEKCUH, IPU3HAHUEM CBOETO ITpaBa
Ha OMMUOKY ¥ TaKOTO e MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHNE MaTEMATUYECKUX 3HAHUM JJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPaHHOCTH OKPY’KArOIIEH Cpebl, IIIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
WX BO3MOXHBIX IMOCJICACTBUH ISl OKPYIKAIOIMIEH CPe/bl, OCOZHAHUEM TJI00ATBHOTO
XapakTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanranusa K U3MEHAWINMUMCH YCJOBHAM COLMAJIBLHON U MPHUPOAHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JEATEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCIE
dbopMyIHpOBaTh WU, MOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEDP, KOPPEKTHUPOBATH
MpUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH U
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeiicTByA:
e BBUIBJISTh U XAPAKTEPHU30BATh CYILIECTBCHHBIE NMPU3HAKUM MATEMATHYECKHUX
0OBEKTOB, TMOHATUN, OTHOIIECHUW MEXAY MOHATUAMH, (DOpPMyIUPOBaAThH
ONpENENCHUs]  MOHSTHUM, YCTAHABJIMBATh  CYUIECTBEHHBIM  MPU3HAK



KJIacCU(pUKALMU, OCHOBAaHUA HJisi OO0OOIICHHS M CpaBHEHHS, KPUTEPUU
IPOBOJMMOI0 aHAIN3A;

BOCIIPUHUMATh,  (OpMyIHpOBaTh M  IPEoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENbHbIE M OTPULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOuIue,
YCIIOBHBIE;

BBISIBJSITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
OpOTUBOpEUHsl B (paKTaxX, [aHHBIX, HAONIOJEHUSX U YTBEPKIACHMSX,
npeiaratb KpUTEPHUHU JIs BBISABICHHS 3aKOHOMEPHOCTEH U POTUBOPEUHii;
JenaTh BBIBOJABI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KIECHUH (IpsIMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTelbCTBA
MaTeMaTH4ecKux (aKkToB, BBICTpaMBaTh AapryMEHTAlMI0, TMPUBOJIUTH
IpUMeEpbl U KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh crmoco0 pemieHUs y4eOHOHM 3amauu (CpaBHUBATh HECKOJBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauboJee MOAXOMAIIUN C y4ETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCTIONIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynpoBaTh BOMPOCHL, (PUKCUPYIOLIHME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIHIO, MHEHHE,

NPOBOJAUTH TIO0 CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIE0BaHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATh 0OOOIICHHSI U BBIBOJABI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOIIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKkKe BbIABUTaTh
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTh HWHGOPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIUIS PEIICHHMS 3a1a4H;

BBIOWPATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM MIPEACTABICHHUS;

BBIOMpATh (GOpMY MpEACTaBICHUS WHPOPMAMK W HIUIFOCTPUPOBATH
pelaeMbie  3aJauyd  CXeMaMH, JauarpaMMmaMd, HWHOW TrpaduKOod | HUX
KOMOHMHAIUSIMU,



OLICHHMBATh HAAEKHOCTH HMHPOPMAIMH IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe 1eiCTBHA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXICHHSI B COOTBETCTBUU C YCIOBUSMU
U LETsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOMY DPEIICHUS
3aJ1a4i, KOMMEHTHUPOBATH MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYk IaeMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJaun, BbICKa3bIBaTh WU, HAlIEJICHHbIE HA MOUCK
peuIeHus1, CONOCTABIISITh CBOU CYXKACHUS C CYKIACHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapY)KWBaTh pa3lIMYUMe M CXOJCTBO TMO3WIIMHA, B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BBIOMPAaTh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHOW ¥ WHIUBHUIYaTbHOU
pabOThI IpU PEIICHUH YYECOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM JAESTEeNIbHOCTH, IJIAaHUPOBATH OPTraHU3AIUIO
COBMECTHON paboThl, pacnpeneisTh BHAbBI padOT, J10rOBApUBATHCH,
o0cyX)aaTh poIecC U pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIPYNMHoBbIX ¢opmax paboTel (0OCyXkAeHUs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCTh PabOThI
U KOOPJAMHHMpPOBAaTH CBOU JEUCTBUS C JPYTUMHU 4YJ€HAaMH KOMAaH]IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJAJa B OOMIMI TPOAYKT O KPUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aiadu (UId ero
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ yY4ETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEIJIEKT:

BJIA/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yibrara
peleHns MaTeEMaTUIECKOM 3a1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJbTaTa AEATEIBHOCTH ITOCTABJICHHOW LIEJIA U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTH)KCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAMTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
MIPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh W3yu€HHbIE TE€OMETpUYECKHE (QUTYpBI, ONPENeNsiaTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTh TeOMETpPUYECKUE (QUIYphl, BBIMNOJIHATH
YEPTEKH MO YCIOBUIO 3a1aud. I3MepATh IMHENHBIC U YIJIOBbIC BEJIMYUHBI. Pemars
3a71a4M HA BBIYKMCJIEHUE JJIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jenatb rpyOyr0 OLEHKY JHMHEWMHBIX M YTJOBBIX BEIUYMH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3TUX
00BEKTOB 1O MOPSIJIKY BEIIUYUHBI.

CTpouTh 4yepTekKu K T€OMETPUUECKUM 3a/1auaM.

[lTonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTE JOTUYECKUE PACCYXKACHUS C HCMIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEAMaHbI, TPOBEIAEHHON K THIIOTEHY3€E NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUH I'€OMETPUYECKHUX 3a7a4.

Onpenensats napamuiedbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT
¢ HUMHU cekyad. OnpenensiTe napauiebHOCTh MPSMBIX C IMOMOIIBI0 PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM O TOYEK APYTOU MPSAMOM.

Pemrats 3aaun Ha kietdaroi Oymare.

[TpoBOIUTH BBIUMCIEHUS U HAXOUTh YMCIIOBbIE U OYKBEHHbIE 3HAUECHHUS YTIIOB
B F€OMETPUYECKHUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTrOJbHHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPH TMEPECCYCHUH ABYX
MapaJyICIbHBIX MPSIMBIX CEKYIIeH. PemaTe mpakTuuecKkrue 3aadyd Ha HaXOXKICHHE
YIJIOB.

Bnanerp mNOHATHEM TIE€OMETPUYECKOTO MECTAa TOUYEK. YMETh ONPEAEIAThH
OWICCEKTPHUCY yIJIa M CEPEIUHHBIN MEPICHANKYJIAP K OTPE3KY KaK T€OMETPUIECCKUE
MeCTa TOYEK.

@opMynupOBaTh ONMPEACICHHUS OKPYXKHOCTH W Kpyra, XOpIbl U JAHAMETPA
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh IMPUMEHSTH 3TH CBOWCTBA MPHU
pelIeHnH 3a1a4.



Bnaneres nmoHATHEM ONHMCAHHOM OKOJIO TPEYTOJBbHHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ ueHtp. [lomp3oBaThCcs (hakTaMu O TOM, YTO OMCCEKTPUCHI YTIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCs] B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIE
MEPIIECHIUKYJISIPBl K CTOPOHAM TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnaners monsATHEM KacaTeabHOM K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOM O
NIEPIICHINKYJISIPHOCTH KAaCaTeJIbHOU U Pauyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMM, IIOHUMATH
UX IPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHS C MOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHiy oOyuenus B 8 kjacce OOyYarONIMiiCS TONYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHUIbBl YETBIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IMPU PELIEHUN FEOMETPUUYECKHX 3aay.

[IpuMeHsATh CBOMCTBAa TOYKHM IMEPECEUYEHUs] MEIHWAH TPEYroJIbHUKA (LIEHTpa
Macc) B PELICHNH 3a/1ay.

Bnaners noHATHEM CpEAHEN TMHUM TPEYTOJIbHUKA U TPANEUN, TPUMEHATH UX
CBOMCTBA IIPU PEIIECHUHU TreoMeTpruUecKuX 3anad. [lombp3oBaTecsa Teopemon daeca
U TEOPEMOM O MPONOPLUHOHAIBHBIX OTpPE3KaX, MPUMEHATh MX [JIs PEUICHUs
IIPAKTUYECKUX 3a/1a4.

[TpumeHsTh MpU3HAKK 000U TPEYTOJBHUKOB B PELUICHHUH T€OMETPUUYECKUX
3aaad.

[Tonb3oBaThess Teopemoin [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
MpaKTUYECKUX 3aa4. CTPOUTh MATEMATUYECKYIO MOJIEIb B TPAKTUUECKUX 3a7a4ax,
CaMOCTOATENIBHO JeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JJIUHBI.

Bnaners nonsATHSAMM CHHyCa, KOCHMHyCa W TaHIE€HCAa OCTPOro yria
NPSIMOYTOJIBHOTO TPEYrojbHUKa. [[0J630BaThCsl STUMH MOHATUSIMU IS PELICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMH CIOCO0AaMHU) IJIOMIAAb TPEYTOJbHUKA U TJIOLIAAH
MHOTOYTOJBHBIX (uryp (monb3ysch, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHATh MOTy4YEHHBIE YMEHUS B TPAKTUUYECKUX 3a7a4ax.

Bnanerp NOHATMAMM BIHMCAaHHOTO W LIEHTPAJIBHOIO YIia, HUCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTiaX, yriax MexAy XOpAaMmH (CEKyIIMMU) U YTiie MEXIY
KAacaTeIbHOM U XOPAOU NPH PELICHUHU F€OMETPUYECKUX 3a1a4.

Brnanere MoHATHMEM ONMCAHHOTO YETBIPEXYTOJBHUKA, NPUMEHSATH CBOWCTBA
ONMCAaHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpyMeEHATh MONMYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS



C TpUMEHEHHEM TOoA00HUA U TPUTOHOMETPHH (IOJIB3YACh, TNe HEO0OXOIUMO,
KAJIBKYJIITOPOM).

K xoHiy oOyueHus B 9 kiacce oOyYarONIMiiCsS TONYYUT CIICTYIONTHE
IpeIMETHBIEC PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOOUTh C HX
MOMOUIBIO Pa3UYHBIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelIeHHe
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KANbKYJIATOPA) ATUHBI
Y YIJIBI JJ151 HeTaOJIMYHBIX 3HAYEeHUH.

[Tonp3oBatbes hopMyaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJAECTBOM ISl HAXOXAECHUS COOTHOIICHHWH MEXIY TPUTOHOMETPHUECKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JJII HAXO0XKJICHUS Pa3TUYHbBIX
3JIEMEHTOB TPEYTOJbHHUKA («pEIIEHUEe TPEYrOJbHUKOBY), MPUMEHSTh HUX MpU
pelIeHNH TeOMETPUUECKUX 3a/1a.

Brnagets noustusiMu npeodpa3oBaHusi 000U, COOTBETCTBEHHBIX JJIEMEHTOB
nono0ubIX ¢uryp. Ilonbp3oBaThesi cBoWcTBaMU MOA00MS MPOU3BOJBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIJbl y MON0OHBIX ¢(uryp. Ilpumensars
CBOICTBa MMONOOMS B NPAKTUYECKHX 3aJadyax. YMEThb MPHUBOAHUTH MPUMEPHI
oA0OHBIX (PUTYDP B OKPY’KAIOIIEM MHPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEACHUU OTPE3IKOB XOPJ, O MPOU3BEIACHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHUMATh UX T'€OMETPUYECKUNH U (PU3NUECKUN
CMBIC]I, TPUMEHSATh HUX B pEHICHUHd TEeOMETPUYECKHMX U (PU3NYECKUX 3a/ad.
[IpuMeHsTH CKaIsIpHOE MTPOU3BECHHE BEKTOPOB ISl HAXOXKIACHHSI JUIMH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPIMHAT Ha MJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
reOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bnaners MOHATHAMHU NMPaBHJIBHOTO MHOTOYTOJBHHKA, JJIUHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTU U PAJMAHHOW MEpHI yIia, YMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh nmoy4eHHble yMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (Win LEHTPBHI) CUMMETPUH (UTYp, NPUMEHSITHh IABUKCHUS
IUIOCKOCTH B MPOCTEUIINX CIyYasiX.

[IpuMeHsATH MONTyYyeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTU4eCKHe
MOJIENN IS 3a]1a4 peasibHOW KU3HU U IPOBOJUTH COOTBETCTBYIOLINE BHIYHCICHUS
C TpPUMEHEHUEM MOAO0US M TPUTOHOMETPUUECKHX (YHKIUN (MONb3YysCh, TE
HEOO0XO0UMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoandyecTBo 4acoB

Ne n/mm HanmenoBanue pasaejioB ¥ TeM IPOrpaMMbl Beero KoHTpoabHbIe IpakTHyeckue
padoThI padoThI
1 [Tpocreiinme reomeTpuueckue GUrypsl 1 Ux 14 1
cBolcTBa. MI3MepeHne reoMeTpuiecKuxX BEJIMYNH
2 TpeyrosbHUKH 22 1 1
3 [TapannenbHble IPsMbIEe, CYMMa YTJI0B TPEYTOJbHUKA 14 1
4 OKpY>KHOCTh M KpyT. [ 'eoMeTpruyecKrue moCTpoeHus 14 2
5 [ToBTOpEeHME, 06001IIEHNE 3HAHUI 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 2




8 KUIACC

KoandyecTBo 4acoB

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBI Beero KoHTpoabHbIe IpakTHyeckue
padoThI padoThI

1 UeThIpEXYroJIbHUKU 12 1

) Teopema daneca U TeopeMa 0 PONOPLIMOHATIBHBIX 15 1
OTpe3Kax, NOJO0HbBIE TPEYTOJIbHUKU

3 [[momans. Haxoxaenue mioniagaeil TpeyroJbHUKOB U 14 1
MHOTOYToJIbHBIX uryp. [Tnomaay mogo0HbIX Guryp

4 Teopema [Iudaropa u Hauaia TPUTOHOMETPUH 10 1
YIUIbl B OKPY’KHOCTU. BIicaHHbIe U ONMCaHHBIE

5 YETHIPEXYTroJIbHUKHU. KacaTenbHble K OKPYKHOCTH. 13 2 1
KacaHue okpyXHOCTEN

6 [ToBTOpEeHME, 06001IIEHNE 3HAHUI 4

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 1




9 KUIIACC

KoandyecTBo yacoB

Ne i/ HaumeHoBaHue pa3/iesioB M TeM NMPOTrPaMMbI Beero KoHTpoabHbIe IIpakTHyeckue
padoThI padoThI
| Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. 16
Penienne TpeyrojibHUKOB
) [IpeoOpazoBanme moaodus. Merpuyeckue 10 1
COOTHONIICHUS B OKPY>KHOCTH
3 BekTopsl 12
4 €KApTOBbI KOOPJAMHATHI Ha INIOCKOCTU 9 1
5 [IpaBUIIbHBIE MHOTOYTOJIBHUKH. [[IM1HA OKPYKHOCTH U ]
oAb Kpyra. Berauciaenue mionaaen
6 BHKEHHUSI INIOCKOCTHU 6 1
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMAaTH3aIlMs 3HAHUH 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0




IHOYPOYHOE IVTAHUPOBAHUE

7 KIIACC
Hara A-ayTuTOPHBIH KoJsnyecTBo 4acoB
Ne U3y4YeHUA ypok; C- Buabl, popmbl
Tema ypoka ’ ’
n/n yp CaMOCTOAITeIbHOE | Bcero KOHTpﬁom’H“e HpaKTﬁ“quK“e KOHTPOJIA
wiyueHue padoTbI padoThbI

Pa3nea 1. IlpocTeiinmune reomeTpuyeckne (purypsl u ux cpoiicrea. 3mepenne reomer

HYeCcKMX BeJTu4uH (14 yacoB)

1 [Ipocreiimue 1 Henens A 1 Y CTHBIH OIIpoC.
rCOMETPUUYECKHE OOBEKTHI. TectupoBanue
C [ IncEMeHHBIN
2 [MHOroyrojbHHK, JOMaHas. 1
KOHTPOJIb
CMeXHbIE U BEPTUKAIbHbIE 2 "Henens A

3 1 TectupoBanue
YIJIBL.

C [ IncEMeHHBIH
CMexHbIE U BEpTHUKAJIbHBIC

4 1 KOHTPOJIb,
YTJIBL.

TEeCTUPOBAHUE

5 CMexHbIE U BEpTHUKAJIbHBIC 3 Henensa A 1 MaTteMaTu4yecKui
YTJIBL. MUKTAHT

6 CMexHBIE U BEpTHUKAJIbHBIC C 1 [ InceEMeHHBIH
YTJIBL. KOHTPOJIb
CMexHbIE U BEPTUKAIbHbIE 4 penens A CaMOCTOSTENbHAS

7 |yrabl. CamocTosITEIbHAS 1

pabora.
abora.

3 CMexHbIE U BEPTUKAIbHbIE C | [[1iCbMEHHBII
YIJIBL. KOHTPOJIb
3MepeHne JIMHEHHBIX 1 5 Henensa A

TJIOBBIX BEJIUYUH

9 ’ 1 TectupoBanme
BBHIYMCIICHUE OTPE3KOB U P
YTJIOB.

10 3mepeHue JIMHEVHBIX U C 1 [ lncbMEHHBIM
YIJIOBBIX BEJIMYHH, KOHTPOJIb




BLIYHCIIEHUE OTPE3KOB U
YIJIOB.

3MepeHne JIMHENHBIX U 6 Henmens A
YIJIOBBIX BEJIMYMH,
11 [BplUKCIIEHUE OTPE3KOB U 1 [TpakTudeckas pabora.
yriioB. [Ipaktuaeckas
abota.
3MepeHne JIMHERHBIX U C
o [YTVIOBBIX BENHYMH, 1 [[1icCbMEHHBII
BBHIYMCIICHHE OTPE3KOB U KOHTPOJIb
YTJIOB.
[lepumeTp 1 muIOIIAIb 7 Henens A
13 |buryp, cocTaBieHHBIX U3 1 TectupoBanue
IPSIMOYTOJIbHUKOB.
[lepumeTp u mIomanb C .
p p Ha [[ucbMeHHBIH
14 |puryp, cocTaBneHHBIX U3 1
KOHTPOJIb
PSIMOYTOJIbHUKOB.
Pa3znea 2. Tpeyroabuuku (22 yaca)
[ToHsiTHE O paBHBIX 8 Henensa A
|5 [FPEYTONBHHKAX U IEPBHHbIC 1 MareMaTHu4ecKuil
[TPEACTABICHUS O PABHBIX TUKTaHT
burypax.
Tpu npu3HaKka paBeHCTBa C N
PH TP P N [[1icCbMEeHHBII
16 rpeyronbaukoB. [IepBriit 1
KOHTPOJIb
[pU3HAK.
Tpu npusHaka paBeHCTBa 9 Henens A .
N [[1icCbMEHHBII
17 rpeyronbaukoB. [IepBriit 1
KOHTPOJIb
[pU3HAK.
Tpu mpu3HaKa paBeHCTBA C
18 [rpeyronbHUKOB. BTOpoii u 1 TectupoBanue

TpETUI IPU3HAKHU.




Tpu npr3HaKka paBeHCTBA 10 venenst N
N [[ucbMeHHBIH
19 [rpeyronsHukoB. Bropoii n
. KOHTPOJIb
TPETHl MPU3HAKH.
Tpu npusHaka paBeHCTBa .
PH TP p o [[ucbMeHHBIH
20 [rpeyroiapHUKOB. BTopoii n
. KOHTPOJIb
TPETHIl MPU3HAKH.
Tpu npusHaka paBeHCTBa 11 Henens
PH I P a CamocrosiTenbHas
21 [TpeyroJbHUKOB.
pabota
CamocrosiTenpHas padbora.
[[pu3Haku paBeHCTBA N
Marematrnueckui
22 [IpsAMOYTOJBHBIX
TTUKTaHT
TPEYroJbHUKOB
[[pu3Haku paBeHCTBA 12 nenens N
[[ucbMeHHBIH
23  |[IpsAMOYIOJBHBIX
KOHTPOJIb
TPEYrOJbHUKOB.
CBOMCTBO MeIHaHbI
[PSIMOYTOJILHOTO
24 [PAMOY .. TectupoBanue
TpEeyrojbHUKA, TPOBEAEHHON
K TUIIOTEHY3E.
CBONMCTBO MeIUAHBI 13 Henens
5  [IPAMOYrONLHOrO [[1icCbMEeHHBII
TpeyroJibHUKa, IPOBEAEHHOM KOHTPOJIb
K TUTIOTEHY3€.
PaBHOOEIpEHHBIC U
26 [paBHOCTOPOHHHE TecrupoBanue
TPEYTOJbHUKH.
[Ipu3Haku U CBOMCTBA 14 wenensa o
[[ucbMeHHBIH
27 |paBHOOEAPEHHOTO
KOHTPOJIb
TPEYroJbHUKA.
[[pu3Haku U CBOMCTBA N
MareMaTH4ecKuil
28  |paBHOOEAPEHHOTO
TTUKTAHT

TPEYroJbHUKA.




[[pu3Haku U cBOMCTBA 15 wenmensa C
aBHOOGPEHHOTO
29 PP AP 1 [IpakTrueckas pabota
TPEYroJIbHUKA.
[TpakTuyeckas pabora.
30 |HepaBeHCTBa B FTEOMETPUH. A TectupoBanue
16 nenens C [lucbMeHHBII
31 |HepaBeHcTBa B TEOMETPHH.
KOHTPOJIb
32 |HepaBeHCTBa B TEOMETPHH. A TectupoBanue
17 nenens C [ [ncbMeHHBII
33 |[HepaBeHCTBa B FTEOMETPHH.
KOHTPOJIb
34 [ IpsIMOYTONIBHBIN A Y CTHBIH OIIpoC,
TpEyroJIbHUK C yriioMm B 30°. TEeCTUPOBAHUE
35 [[pssMOyToNBHBIN 18 Henenst C [[1icCbMEeHHBII
TpPEYroJbHUK ¢ yrioM B 30°. KOHTPOJIb
36 KontponbHast pabota no A 1 KontponbHas pabora
reme "TpeyronbHuku'.
Pasznea 3. [lapaJssiesqbHble NpsiMble, CYMMA YIJIOB TPeyroJbHuka (14 yacon)
AHaJIN3 KOHTPOJbHOU 19 wenensa A
37 |pabotsl. [Tapannenpabie TectupoBanue
MpsiIMbI€, UX CBOMCTRBA.
. C [[ncbMeHHBII
38 [[Iatseiii moctysatr EBkiunna.
KOHTPOJIb
Yrib1, 00pa3oBaHHBIC TIPU 20 Henens A
39 |mepecedyeHUU MapauIeIbHBIX TectupoBanue
[IPSIMBIX CEKYILEH.
YT7b1, 00pa3oBaHHbIE MTPH C .
[[ucbMeHHBIH
40 [mepecedyeHUU MapATIIEITBHBIX
o KOHTPOJIb
[PSIMBIX CEKYILEH.
Yrib1, 00pazoBaHHBIC TIPH 21 wenens A
41 [mepecedyeHUU MapATIIEITbHBIX TectupoBanue

[IPSIMBIX CEKYILEH.




Y1161, 0Opa3oBaHHBIC TIPU C .
[[ucbMeHHBIH
42  |nepeceuyeHUU MapaieabHbIX
o KOHTPOJIb.
[TPSIMBIX CEKYILEH.
Yrib1, 00pazoBaHHbIE TPU 22 Henens A

43 [Mi€PeCevEeHH Mapae/bHbIX CamocrosiTenbHas
MPSIMBIX CEKYLIEH. paboTa.
CamMocTtosiTenbHast paboTa.

[Ipr3Hak napaaieabHOCTH C
[IPSIMBIX YEPE3 PABEHCTBO

44 [P Pe3 p . TectupoBanue
[PACCTOSTHUM OT TOYEK OJAHOU
MPSMOI 10 BTOPOU MPSMOM.

[[pru3Hak napamieabHOCTH 23 "enens C

45  [PAMBIX 1€PE3 PABCHCTBO [ IncbMEHHBIM
[PAcCCTOAHUMN OT TOUYEK OJAHOMN KOHTPOJIb
[IPsIMOM 10 BTOPOU HIPSIMOM.

A MaremaTHIeCKHii

46 |(CymMa yrJioB TPEYroJbHHUKA.

TUKTaHT
24 nenens C [[uceMeHHBIH

47 |CyMMa yrioB TpeyrojJbHUKA.

KOHTPOJIb
BHenrHue yribl A

48 M TectupoBanue
TPEYTOJIbHUKA.

49 Buemnue yrisl 25 Henens C [ InceMeHHbII
TpEYroJIbHUKA. KOHTPOJIb
KontpomnbHast pabora no A KontponbHas pabora

5o [reme "IlapamienbHbie
[psIMbIE, CYMMa YTJIOB
TpeyroJibHUKa".

Paznea 4. Oxpy:kHocTh U KpYyr. I'eomerpuueckne nmocrpoernus (14 yacon)
AHaQJIN3 KOHTPOJbHOU 26 Henens A
51 [paboTsl. OKPYKHOCTb, XOPIbI TectupoBanue

1 TUaMETp, MX CBOMCTBA.




[ IncrMeHHbII

52 [KacarenbHas K OKpY>KHOCTH.

KOHTPOJIb
OKpyXHOCTb, BOHCaHHAs B 27 nenens

53 Py ’ A TectupoBanue
yToJ.

54 OKpY’>KHOCTb, BIIUCAHHAS B [[1icCbMEHHBII
yroJ1. KOHTPOJIb
Tlonstue o IMT, 28 Henens

55 TectupoBanue
[pUMEHEHHE B 3a/1a4ax.

56 [loustue o I'MT, [[iceMeHHBIH
[MPUMEHEHUE B 3a7a4ax. KOHTPOJIb
buccekTpuca u cepeluHHbIN |29 Henens

57  [NEPHEHIUKYIAP KaK [[1icCbMEeHHBII
FEOMETPUUYECKHUE MECTa KOHTPOJIb
TOYEK.

58 OKpY’>KHOCTh, ONIMCAHHAS MaremaTuyecKui
OKOJIO TPEYTOJIbHUKA. TTMKTAaHT
I[IpomeskyTOUHAS 30 nenens

59 P Y A KonTtponbHas padota
aTTecTanms.

60 OKpY>KHOCTb, BIIUCAHHAS B [[1icCbMEHHBII
TPEYTOJIbHUK. KOHTPOJIb
AHaIM3 TPOMEXYTOUHOMN 31 nenens .

[[ucbMeHHBIH

61 [|arrecraruu. OKpY>KHOCTB,

KOHTPOJIb
BIHCAaHHAs! B TPEYTOJIbHHUK.
[Ipocreiiire 3a1aun Ha

62 P A TecTupoBaHue
[TOCTPOCHUE.

63 [Ipocreiimme 3am1aun Ha 32 Henensa [InceMeHHbII
[TIOCTPOEHHE. KOHTPOJIb
KontponbHast pabora 1o KontponbHas pabora

64 [reme "OKpyKHOCTb U KPYT.

['eomeTpuueckue

[MOCTPOEHUs .




Paznea S. IloBropenue, 00001menune 3Hanni (4 yaca)

[ToBTOpEeHME M 0000IIEHNE 33 "Henensa C
65 [3HaHWIl OCHOBHBIX HOHSITHU U 1
METOJIOB Kypca 7 KJjiacca.

[ licbMEHHBIN
KOHTPOJIb

AHaJIN3 KOHTPOJbHOU A
pabotsl. [ToBTOpEHUE 1
66 |00001IeHYE 3HAHUH 1
OCHOBHBIX TTIOHSITUH U

METOJIOB Kypca 7 KJjiacca.

MaTteMaTuyecKui
NIUKTAHT

[ToBTOpEeHME M 0000IIIEHNE 34 genens C
67 [3HaHUIl OCHOBHBIX MOHSITHU U 1
METOJIOB Kypca 7 KJjiacca.

[ licbMEeHHBIN
KOHTPOJIb

[ToBTOpEeHME M 0000IIEHNE A
68 [3HaHWII OCHOBHBIX NOHSTUH U 1 Y CTHBIH OIpocC
METOJIOB Kypca 7 KJjiacca.

OBIIEE KOJIMYECTBO YACOB A-34 C-34

I10 ITPOTPAMME 68 4 2




8 KUIACC

ara A-ayIUTOPHBII Buasl, gopmbl
A A p KosmuecTso yacos Abl, pop
e U3ydeHusl YPOK; KOHTPOJIsI
u/n Tema ypoka C- K 0
CaMOCTOATENbHOE | Beero 0HTp60.)II>HLIe paRTﬁnqecmle
w3ydeHme padoThI padoThI
Paznein 1. Yerbipéxyrojabuuku (12 yacon)
1 [Tapannenorpamm, ero 1 Hepens A 1 Y cTHBIN onpoc,
[MPU3HAKU U CBOMCTBA. TECTUPOBAHUE
2 [lapautenorpamm, ero C 1 [ IncbMEHHBIM
[PU3HAKU U CBOMCTBA. KOHTPOJIb
3 [lapamienorpamm, ero 2 Henens C 1 [ lncbMEeHHBI
[PU3HAKU U CBOWICTBA. KOHTPOJIb
HacTHble ciydan A
MapaieorpaMMoB
4  |(mpsIMOYTOJIBHUK, pOMO, 1 TectupoBanue
KBaJpar), UX MPU3HAKU U
CBOKCTBA.
YacTHble cayyan 3 Henens C
MapajieorpaMMoB .
[[1icCEbMEeHHBII
5  |(mpsMOYTOJBHHK, POMO, 1
KOHTPOJIb
KBaJpar), UX MPU3HAKU U
CBOKCTBA.
HacTHble ciydan A
MapaieorpaMMoB
(IpSIMOYTONTLHUK, POMO Tecruposariue,
6 PAMOY » POMD, 1 CamocrosiTenbHas
KBaJpar), UX MPU3HAKU U
. paboTa.
cBoiicTBa. CamocTosiTebHas
abota.
7  [Tpanenwus. 4 Hepens A 1
] PaBHOOOKAs ¥ MPSIMOYTOJTbHAS C 1 [[1icCbMEHHBII

TpaneLuH.

KOHTPOJIb




9 PaBHOOOKAs 1 MPSIMOYTOJTbHAS 5 Hepenst C 1 [[1icCbMEHHBII
Tpaneuuu. KOHTPOJIb
10 [Meroa yABOEHUS MEANAHBI. A 1 TecTtupoBanue
6 Henens C [lucbMeHHBII
11 [enTpanbHas CAMMETpHS. 1
KOHTPOJIb
12 KonTtposbHas paboTa mo teme A 1 1 KonTposbHas
"YeThIpEXYroJpHUKH". abota
Pasnea 2. Teopema Paseca u TeopeMa 0 NPONOPUHMOHAIBHBIX 0TPe3Kax, NOJ00HBIE TPeyroJabHUKHU (15 yacoB)
AHAJIN3 KOHTPOJILHON PaOOTHI. 7 Henens A
13 [Teopema ®Daneca u Teopema o 1 TectupoBanue
[PONOPHUOHATBHBIX OTPE3KAX.
C [[1cbMEeHHBIM
14 |Cpenuss TMHUSA TPEYTrOJbHUKA. 1
KOHTPOJIb
15 |Cpenuss TMHUS TPEYTroJbHUKA. 8 Hexenst A 1 TectupoBanue
" C [ [ncbMEeHHBII
16 [Tpanemnus, e€ cpeaHss JIMHUA. 1
KOHTPOJIb
. 9 Henens C [lucbMeHHBI
17 |Tpanenus, e€ cpeaHss JIUHUS. 1
KOHTPOJIb
18 [[IponopuHOHAIBHBIE OTPE3KH. A 1 TectupoBanue
10 Hemensa C [IncrMeHHbII
19 [[IponopuHOHAIBHBIE OTPE3KH. 1
KOHTPOJIb
A MaremaTuyecKui
20 |[leHTp Macc B TPEYTOJbHUKE. 1
TTMKTaHT
11 Henens C [[ncbMeHHBII
21 [[TogoOHBIE TPEYTOILHUKH. a 1
KOHTPOJIb
Tpu npu3Haka moxoous A
22 | PnUp A 1 TectupoBanue
TPEYrOJbHUKOB.
23 Tpu npu3Haka moxoous 12 Henens C 1 [ IncrMeHHbII
TPEYrOJbHUKOB. KOHTPOJIb




Tpu mpusHaka mogoous A
CamocrosiTenbHas
24  [TpeyrobHUKOB. 1
paborta
CamocrosiTenpHas pabora.
25 Tpu mpu3Haka mogoous 13 Hemensa C 1 [ IncrMeHHbII
TPEYTOJHLHUKOB. KOHTPOJIb
A TectupoBanue,
[[puMeHenue moooust mpu .
26 1 MICbMEHHBIN
[PEIICHNUY TPAKTUYECKHX 3a7ad.
KOHTPOJIb
27 KontponbHast pabota 1o Teme 14 nenens A 1 KoHTpoiabHas
"[TogoOHBIE TPEYTOJBHUKH". aborta

Pasznea 3. Ilinomaas. Haxoxaenue miiomaaeid TpeyroJbHUKOB H MHOTOYroJibHbIX ¢puryp. Ilinomaau nonodubix ¢puryp (14 yacon)

8 CBolicTBa IUIOIIAIENH C 1 [IncrMeHHbII
reOMETPUUECKUX PUTYD. KOHTPOJIb
AHAJIN3 KOHTPOJIBHON PaOOTHI. 15 nepens A
DopMyIIEI U1 IUIOMIATH

29 PMYJIBL I tan 1 TectupoBanue
TpEyroJIbHUKA,

MapajuiesorpaMma.
DopMyIIEI U1 IUIOMATH C o
PMYJIBL 1 man [ licbMEeHHBIN
30 [rpeyrosbHUKa, 1
KOHTPOJTb
MapajuiesorpaMma.
DopMyIIEI U1 IUIOMIATH 16 wenensa A o
PMYJIBL 1L mai A MaTteMaTu4yecKui
31 [rpeyronbHUKa, 1
IUKTAHT
MapajuiesorpaMmma.
DopMyIIEI U1 IUIOMIATH C o
PMYJIBL 1L mai [InceMeHHbIH
32 [TpeyrojbHUKA, 1
KOHTPOJIb
MapajuiesorpaMma.
DopMyIIEI U1 IUIOIIATH 17 wenensa C o
PMYJIBL 1 mai A [InceMeHHbIH
33 [TpeyrojbHUKA, 1
KOHTPOJIb
MapajuiesorpaMma.
Brruncienue miomaaei A
34 ta 1 TectupoBanue

CIIOKHBIX (pUryp.




35 [Tnomanu duryp Ha kieryaton | 18 Hememnst A 1 MaremaTuyecKui
Oymare. TTKTaHT.

C [[1cbMEeHHBI

36 [[lnomanu nogoOHBIX GuUryp. 1

! g (uryp KOHTPOJIb

37 [Tnomaau mogo0HbIX GUryp. 19 Henensa A 1 CaMocTosTenbpHas
CamMocTosiTenbHast paboTa. abota.

33 3ajaun ¢ TPaKTUYECKUM C | [[1CbMEHHBII
coJIep>KaHUEM. KOHTPOJIb

39 3a7a4M C TPaAaKTUYECKUM 20 Henens C 1 [IncrMeHHbII
coJIepKaHUEM. KOHTPOJIb
PeleHne 3a1a4 ¢ IOMOIIBIO A TectupoBanue,

40 |MeToIa BCIIOMOTATEILHOU 1 MICHbMEHHEIN
[IOMIAIH. KOHTPOJIb

41 KontponbHast pabota 1o Teme 21 nepens A 1 | KoHTposiabHas
"[Lnomans". abora

Paznea 4. Teopema Iludaropa n nayana rpuronomerpuu (10 yacon)

49 Teopema [Tudaropa u e€ C 1 [TrncbMEeHHBIH
[IPUMEHEHUE. KOHTPOJIb
AHAJIN3 KOHTPOJIBHOU paboThl. | 22 Henens A

43 [Teopema ITudaropa u eé 1 TectupoBanue
[PUMECHCHHE.

44 Teopema [Iudaropa u eé C 1 [ [nceMeHHBI
[PUMEHEHHUE. KOHTPOJIb

N 23 Henens A TectupoBanue
Teopema [Iudaropa u e€ a P .

45 1 MUCbMEHHBIN
[IPUMECHCHHE.

KOHTPOJIb

46 Teopema [Iudaropa u eé C 1 [lrncbMeHHBIH
[IPUMEHEHUE. KOHTPOJIb
Ornpenenenue 24 nenens A

47 [TpUTOHOMETPUYECKUX (HYHKIIHI 1 TectupoBanue.

OCTPOI'0 yrja npsAmMoyroJibHOIro




TpPEeyroJbHUKa,
TPUTOHOMETPUYECKHUE
COOTHOIIEHUSI.
48 OCHOBHOE TPUTOHOMETPHUUECKOE C 1 [[1icCbMEeHHBII
TOXIAECTBO. KOHTPOJIb
25 nHenens A TectupoBanue,
OCHOBHOE TPUTOHOMETPUYECKOE .
49 1 MICbMEHHBIN
TOXIECTBO.
KOHTPOJIb
50 OCHOBHOE TPUTOHOMETPUUYECKOE C | [[1CbMEHHBIN
TOXKJIECTBO. KOHTPOJIb
KonTponbaas pabora mo teme | 20 HEAe A
\ KonTposbHas
51 ['Teopema [Iucdaropa u nHayana 1 AGora
TPUTOHOMETPUHU". P
Pa3znen 5. Yriabl B okpykHOCTH. BiicaHHbIe M ONIUCAHHBIE YeThIPeXyroJbHuKU. KacareabHble k okpy:kHOCcTH. Kacanue
okpy:xHocTei (13 yacoB)
BrnivcanHble ¥ IEHTpaIbHbIE C o
N [[1icCbMEHHBII
52 |yrJibl, yroa Mexay KacaTelbHON 1
. KOHTPOJIb
1 XOpI0i.
AHaJTN3 KOHTPOJIHHOW pabOTHI. 27 venenst A
Brniucanuble v LIEHTpaIbHbIC
53 HerTp . 1 TecTupoBaHue
YTJIBI, YTOJI MEX]Ty KacaTelbHOM
1 XOPJIOW.
Brniucanuble v LIEHTpaIbHbIC C .
N [[ucbMeHHBIH
54 |yribl, yroJl MEXKy KacaTeabHOU 1
. KOHTPOJIb
1 XOpIOH.
YTiel MEXAY XOpAamMu U 28 Henens A
55 ALY XOPA A 1 TecTupoBaHue
CEKYIIUMHU.
56 YTiel MEXAYy XOpaamMu U C 1 [InceMeHHbIH
CEeKYUIUMHU. KOHTPOJIb




BricaHHBIE 11 OITMCAHHEIE 29 Henens A

57 |[4eTBIPEXYTONBHUKHU, UX 1 TecrupoBanue

[MPU3HAKU U CBOMCTBA.
BrniucanHble 1 ONMCaHHbBIE C .
N [[1cCbMEHHBII
58 |[UeTBIpEXYTONBHUKH, UX 1
. KOHTPOJIb
[TPU3HAKU U CBOMCTBA.
30 Henens A KoHTposibHas
59 |[[IpomMekyTOYHAasi aTTeCTalusl. a 1 1 p
abota

[ [piMeHEeHNE CBOMCTB C
BIVICAHHBIX U ONIMCAHHBIX .

N [[1iCbMEHHBII

60 |[4eTBIpEXYTOIBHUKOB PU 1
KOHTPOJIb

[PELIEHNU TEOMETPUUIECKUX
3a/1a4.
AHaIM3 TPOMEXKYTOUHOMN 31 nenens A
aTrrectanuu. [I[pumenenue
CBOMCTB BIIMCAHHBIX U TectupoBanue,

61 |onucaHHBIX 1 [MCbMEHHBIN
YETHIPEXYTOJIBHUKOB IIPH KOHTPOJIb
[PELIEHNU TEOMETPUIECKUX
3a/1a4.

B3auMHOe pacnonoxeHue IByxX C .
. [ [ncbMeHHBII
62 |oKpyXHOCTEH, oO1IHe 1
KOHTPOJIb
KacaTelbHbIE.

63 KacaHune okpyXHOCTEH. 32 nenens C 1 [IpakTrueckas
[TpakTrueckas padoTa. aborta
KonTtposbHas paboTa mo teme A

64 "VTi1bl B OKPY>KHOCTH. | | KontposbHas
BrniucanHble 1 ONMCaHHbBIE pabota
YETHIPEXYTOJbHUKH' .

Pa3nen 6. [loBTopenue, 06001menune 3Hanuii (4 yaca)

65 AHAJIN3 KOHTPOJILHOU paboThl. | 33 Henens A 1 [ IncbMEHHBIM

[loBTOpEHNE OCHOBHBIX KOHTPOJIb




[MOHSTUI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 0000IIIEHNE 3HAHUIA.

[loBTOpEHNE OCHOBHBIX C .
N [[1icCbMEHHBII
66 |[MOHSATUI U METOJIOB KypCOB 7 U 1
o KOHTPOJIb
8 Ki1accoB, 0000IIIEHNE 3HAHMIA.
[loBTOpEHHE OCHOBHBIX 34 nenens A
67 |NOHSATUU U METOJIOB KypCOB 7 U 1 TectupoBanue
8 Ki1accoB, 0000IIIEHNE 3HAHMIA.
[loBTOpEHNE OCHOBHBIX C .
N [[1icCbMEHHBII
68 |[MOHSATUN U METOJIOB KypCOB 7 U 1
o KOHTPOJIb
8 Ki1accoB, 0000IIIeHNE 3HAHMIA.
OBILIEE KOJIMYECTBO YACOB A-34 C-34

[10 ITIPOTPAMME

68




9 KUIIACC

ara A-ayIuTOPHBII Buasi, popmsl
A yuarop KoauyecTBo yacoB Al op
e NpoBeIeHUs1 YPOK; KOHTPOJIAA
I /;[ Tema ypoka ypoxa C- K 0
camocToATeIbHOe | Beero OHTpﬁOJIbHLIe paRTﬁnqecxne
w3yuenme padoThI padoThI
Paznen 1. Tpuronomerpusi. Teopembl KOCHHYCOB U CMHYCOB. Penienue TpeyroibHuKkoB (16 4yacoB)
Onpenenenue 1 Henensa A
| [TPUrOHOMETPHYECKHX 1 'Y cTHBIN ompoc,
¢byukumii yriios ot 0° 1o TECTUPOBAHUE
180°.
C [TrceMeHHBIHM
2 |®opMynbl IpUBEICHHUS. 1
KOHTPOJIb
2 Henensd A [ TricbMeHHEbIN
3 [TeopeMa KOCUHYCOB. 1
KOHTPOJIb
C [TrceMEeHHBIH
4 |TeopeMa KOCUHYCOB. 1
KOHTPOJIb
5 [TeopeMa KOCUHYCOB. 3 Hepenst A 1 TectupoBanue
C [[1CbMEHHBII
6 [Teopema cUHYCOB. 1
KOHTPOJIb
4 penens A [ IlncrMeHHbBIH
7 |[Teopema CHHYCOB. 1
KOHTPOJIb
C [[1CbMEHHBII
8 |Teopema CHHYCOB. 1
KOHTPOJIb
HaxoxneHue 1ivH CTOPOH U S Hexens A N
I TucbMeHHBIN
9 [BeNMYMH YTJIIOB 1
KOHTPOJIb
TPEYTrOJIbLHUKOB.
C [[1CbMEHHBII
10 [Pemenue TpeyroabHUKOB. 1
KOHTPOJIb
1 PelieHne TpeyroJbHUKOB. 6 Henens A | CamocTosATenbHas
CamocTosiTenbHas paboTa. abora.




C [[1CbMEHHBII
12 [PemeHue TpeyroabHUKOB. 1
KOHTPOJIb
7 Henens A I TucbMeHHBIN
13 |Pemenue TpeyroabHUKOB. 1
KOHTPOJIb
[[pakTHUEeCKOE MPUMEHEHUE C N
I TucbMeHHBIN
14 [reopeM CUHYCOB U 1
KOHTPOJIb
KOCHHYCOB.
[[pakTHUeCcKOE MPUMEHEHUE 8 Hexenst A N
I TucbMeHHBIN
15 [reopeM cuHYyCOB 1 1
KOHTPOJIb
KOCHHYCOB.
[[pakTHUEeCKOE MPUMEHEHUE C N
I TucbMeHHBIN
16 [reopeM CUHYCOB U 1
KOHTPOJIb
KOCHHYCOB.
Pasznea 2. IlpeoOpaszoBanue nogodusi. Merpudyeckue COOTHOIIEHUS B OKPY:KHOCTH (10 yacoB)
[lonsTre o mpeoOpazoBaHUUN 9 Henens A
17 beobp g 1 TectupoBanue
Mo100wsl.
18 COOTBETCTBEHHBIE JIEMEHTBI C | I TucbMeHHBIN
Mog00HBIX uryp. KOHTPOJIb
19 COOTBETCTBEHHBIE DJIIEMEHTEI 10 Hemensa A 1 [ TriceMeHHEBIN
o100HBIX puUryp. KOHTPOJIb
Teopema o mpou3BeCHUU C
OTPE3KOB XOPJ, TEOpEMa O .
P P/, TEOp [[1CbMEHHBII
20 |mpou3BEEHUU OTPE3KOB 1
KOHTPOJIb
CEKyILHX, TEOpeMa O
KBaJ{paTe KacaTeJIbHOM.
Teopema 0 mpou3BeAEHUN 11 nenens A
OTPE3KOB XOPJ, TEOpEMa O
21 |mpou3BENEHUU OTPE3KOB 1 TectupoBanue
CEKYILHX, TEOpeMa O
KBaJ[paTe KacaTeJIbHOM.
2 Teopema o mpousBeeHUN C 1 [I1ncbMEeHHBII

OTPE3KOB XOPJI, TEOpeMa O

KOHTPOJIb




[MPOM3BEICHUN OTPE3KOB
CEeKyIIUX, TEOpeMa O
KBaJlpaTe KacaTeIbHOM.

[[pumeHeHne TeopeM B 12 wenens A N
I TucbMeHHBIN
23  |peleHuH reOMETPUUECKHUX 1
KOHTPOJIb
3ajad.
[[pumeHeHne TeopeM B C N
I TucbMeHHBIN
24 |peneHuH reOMeTPUUECKUX 1
KOHTPOJIb
3ajad.
[[pumeneHne TeopeM B 13 nenens C N
I TucbMeHHBIN
25 |peleHuH reOMEeTPUUECKHUX 1
KOHTPOJIb
3ajad.
KonTtposbHas paboTa mo teme A
"Pemenne TpeyroapHUKOB.
KoHTponbHas
26 [[IpeoGpazoBanue moao0uUs. 1 aGoTa
MeTtpuueckre COOTHOLIEHHUS B P
OKPYKHOCTH".
Pa3znen 3. BekTopsl (12 yacoB)
AHaJIN3 KOHTPOJbHOU 14 wenensa A
abotel. Onpenenenue .
P Pedl . [[1CbMEHHBII
27 [BeKkTOpOB. PU3NYECKUH U 1
. KOHTPOJIb
FEOMETPUUYECKUM CMBICIT
BEKTOPOB.
Cl10’)K€HHE ¥ BBIYMTAHUE C N
I TucbMeHHBIN
28 [BEKTOpPOB, YMHOKEHUE 1
KOHTPOJIb
BEKTOpa Ha YHCJIO.
CI10’KeHy€e U BEIUMTAaHUE 15 wenmensa A
29 [BEKTOpPOB, YMHOKEHUE 1 TectupoBanue
BEKTOpa Ha YHCJIO.
Cl10’)K€HHE Y BBIYMTAHUE C N
[[1CbMEHHBII
30 |[BEKTOpOB, YMHOXEHHE 1
KOHTPOJIb

BCKTOpPA Ha YMCJIO.




31 Paznoxenue Bektopa 1o AByM | 16 Henens A 1 [ TricbMeHHEbIN
HEKOJUTMHEAPHBIM BEKTOPAM. KOHTPOJIb
C [ IricbMEHHBIN
32 [KoopauHaThl BEKTOpA. 1
KOHTPOJIb
CxansapHoe NpOU3BEICHNE 17 uenensa A
BCKTOPOB, €ro IpUMEHEHNE
33 POB, p 1 TectupoBanue
TUTST HAXOXKIEHUS IJIUH U
YTJIOB.
CxansipHO€E IPOU3BEIEHUE C
34 [BEKTOPOB, ETO PHMEHEHHE 1 [[1CbMEHHBII
TUTST HAXOXKIEHUS IJINH U KOHTPOJIb
YIJIOB.
35 Perrenyie 3aga4 ¢ HOMOIIBIO 18 Hemensa A 1 [ TricbMeHHEbIN
BEKTOPOB. KOHTPOJIb
36 Perrenue 3aga4 ¢ mOMOIIBIO C 1 [ IlncrMeHHbBIH
BEKTOPOB. KOHTPOJIb
37 [[pruMeHeHne BEKTOPOB ISt 19 wenensa A 1 [ TricbMeHHEBIN
SIICHUS 3a/1a4 (PU3UKH. KOHTPOJIb
38 Perrenue 3aga4 ¢ mOMOIIBIO C 1 [ IlncrMeHHBIH
BEKTOPOB. KOHTPOJIb
Pa3znen 4. /lekapToBbl KOOPAMHATHI HA MJIOCKOCTH (9 4acoB)
39 JlekapTOBBI KOOPJIUHATHI 20 Henens A 1 [ TricbMeHHEbIN
TOYEK Ha IJIOCKOCTH. KOHTPOJIb
40 |YpaBHEHUE NPSMOM. C 1 TectupoBanue
. 21 nenens A [ IlncrMeHHBIH
41 |YpaBHeHue npsAMoil. 1
KOHTPOJIb
C [IcEMeHHBIN
42 |YpaBHEHHE OKPY>KHOCTH. 1
KOHTPOJIb
Koopaunatsl Touek 22 "Henens A .
[ IncrMeHHBIH
43 |mepecedyeHUs OKPYKHOCTH U 1
KOHTPOJIb

[IPSIMOM.




MeTo1 KOOpAUHAT MpU C
44  |pelieHnH reOMEeTPUIECKUX 1 TectupoBanue
3a/1a4, IPAKTUYECKUX 3a]1a4.
MeTtoa KoopAUHAT NpH 23 Henens A .
8 P p & I TucbMeHHBIN
45 |pemeHuH reOMeTPUYECKUX 1
KOHTPOJIb
3a/1a4, IPAKTUYECKUX 3a]1a4.
MeTtoa KoOpAuHAT NpH C .
8 P p I TucbMeHHBIN
46 |pemeHMH reOMETPUUECKHUX 1
KOHTPOJIb
3a/1a4, IPAKTUYECKUX 3a]1a4.
KontponbHas padota o teme | 24 Hemens A
" KontponbHas
47 |"Bextopsl. JlekapToBbI 1 aGoTa
KOOPJMHATHI HA TJIOCKOCTH". P
e S. BHJIbHbIE MHOTOYT0JIbHUKH. /lJINH HOCTH M ILJIOIIAAb ra. Beruuciaenne miomanei (8 yacon
Paspnea S. Ilpa € MHOT0YI0 K a OKPYKHOC omaab Kpyra. B cJaeHue miomaneii (8 yaco
[[paBuIbHBIE C N
I TucbMeHHBIN
48 |MHOTOYTOJIbHUKH, 1
KOHTPOJIb
BBIYMCIICHUE UX JIEMEHTOB.
AHaJIN3 KOHTPOJbHOU 25 Henens A o
I TucbMeHHBIN
49 |pabotel. Yucno wt. J{nmunaa 1
KOHTPOJIb
OKPY’KHOCTH.
C [[1CbMEHHBII
50 [Yucno . [{nnHa OKpYKHOCTH. 1
KOHTPOJIb
26 "Henens A I TucbMeHHBIN
51 |dnuHa gyru OKpy>KHOCTH. 1
KOHTPOJIb
52 |PapmanHas mepa yria. C 1 TectupoBanue
53 [[momaae kpyra, cekropa, 27 venenst A 1 'Y CcTHBIN ompoc,
CEerMeHTa. TECTUPOBAHUE
54 [1nomans kpyra, cekropa, C 1 [I1ncbMEeHHBII
CErMEHTa. KOHTPOJIb
55 [[momaae kpyra, cekropa, 28 Henens A 1 [ IricbMeHHEbIN
CEerMeHTa. KOHTPOJIb

Paznen 6. /IBukeHust niaockocTH (6 4acoB)




56 TTonsTue o IBUKCHUU C 1 [ TricbMeHHEbIN
[JIOCKOCTH. KOHTPOJIb
[lapajutenbHBIN IEPEHOC, 29 nepens A 'Y CTHBIH OIIpoC.

57 moBopoT. CamocTosITENbHAS 1 CamocTosiTenbHas

abora. abota

58 [lapajutenpHBIN IEPEHOC, C 1 [I1cbMEeHHBII
[TOBOPOT. KOHTPOJIb

59 [TapannenbHbIN ITEpeHoc, 30 nenenst A 1 [[1CbMEHHBII
[1OBOPOT. KOHTPOJIb

60 [lapajutenpHBIN IEPEHOC, C 1 [I1cbMEeHHBII
[TOBOPOT. KOHTPOJIb

61 IIpome:kyTOUHAS 31 nenens A 1 1 KoHTponbHas
arTecTaums. abota

Pasznen 7. IloBTopenue, 06001meHne, cucreMaTu3anusi 3HaHui (7 4acoB)
[[pumMeHeHne IBUKEHUN ITPU C

6p [PEMICHHHU 3a1a4. [ToBTOpEHME, 1 [[1CbMEHHBII
0000111eHUE, CUCTEMATH3AIIHS KOHTPOJIb
3HaAHUM.

AHaQJIN3 TPOMEKYTOYHOMU 32 "enens A
aTrTrecrauuu. [loBropenue,

63 0000IIIcHHE, CHCTEMATH3AIA 1 [TrcEMEeHHBIH
3HaHUU. l3mepeHune KOHTPOJIb
FEOMETPUYECKUX BEJTUYMH.

TpeyroJIbHUKHU.
[ToBTOpeHME, 06001ICHNE, C

64 crucTeMaTH3alisl 3HaHUH. 1 [ TricbMeHHEbIN
[lapauienbHbIE U KOHTPOJIb
[epIEHIUKYIISIPHBIE MTPSIMBIE.

[ToBTOpeHune. OKpy>KHOCTh U 33 Henens A
Kpyr. [ eomeTpuueckue
65 [PY p 1 TectupoBanue

[MOCTPOEHUS. YTJIbI B

OKPY’KHOCTH.




[10 ITIPOTPAMME

C-34

[ToBTOpEeHME, 0000MIEHNE, C
crUCTeEMaTHU3an s 3HAaHUN. o
[ TricbMeHHEbIN
66 |BoucaHHble U ONHCAaHHBIE 1
KOHTPOJTb
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[ToBTOpEHME, 0000IIIEHNE 34 genens A o
P ’ = . a [[1iCbMEHHBIN
67 |cucTemMaTu3anusd 3HAHUI. 1
KOHTPOJIb
[Tnomanu duryp.
63 [ToBTOpEeHME, 0000IIECHNE, C 1 [InceMeHHBIH
CHCTEMATH3aIUs 3HAHUM. KOHTPOJIb
OBHIEE KOJIMYECTBO HACOB A-34 63




YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

7 KJIACC
1. Maremaruka. ['eometpusi: 7-9 xmaccel: 6a30Bblii ypoBeHb: M34 yueOnuk/ AtanacsH JI.C.,
byrty3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

8 KUIACC

1. Maremaruka. ['eomerpusi: 7-9 kmaccel: 6a30BbIii ypoBeHb: M34 yueOHuk/ AtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u npyrue - M: IIpocsenienue, 2023.

9 KJIACC

1. Maremaruka. ['eometpusi: 7-9 xmaccel: 6a30Bblii ypoBeHb: M34 yueOnuk/ Atanacsa JI.C.,
byry3os B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YHUTEJIA

7 KJIACC

1. Maremaruka. ['eometpusi: 7-9 xmaccel: 6a30Bblii ypoBeHb: M34 yueOnuk/ AtanacsH JI.C.,
byry3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

2. 'eomeTpusi: 7 KJ1acc: cCaMOCTOSITEIbHBIE U KOHTPOJIbHBIE pabOTHI : yueOHoe nmocooue/Muenckas
M. A. - M: IIpocsemienue, 2023.

3. 'eometpus. 7 kinacc. Pabouas Terpans / Atanacsu JI.C. u ap. - M: IIpocsenienue,2022.

4. «®DenepanbHbli TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO  OOIIEro
00pa3zoBaHus yTBEPKAEHHBIN pUKa3zoM MuHucTepcTBa npocsemieHust Poccuu ot 31.05.2021 Ne
287.

5. @enepanpHas pabodasi mporpaMMa OCHOBHOTO 00IIero o0pa3oBaHust MaTemaTtuka (06a30BbIi
YPOBEHB) 17151 5-9 KaccoB 0011e00pa30BaTeIbHBIX OPTaHU3aIIAM.

8 KJIACC

1. Maremaruka. ['eometpusi: 7-9 xmaccel: 6a30Bblii ypoBeHb: M34 yueOnuk/ Atanacsa JI.C.,
byry3os B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

2. 'eomeTpusi: 8 KJ1acc: caMOCTOSITEIbHBIE U KOHTPOJIbHBIE paOOTHI : yueOHoe nmocooue/Muenckas
M. A. - M: IIpocemienue, 2023.

3. 'eomerpus. 8 xnacc. Pabouas terpans / Atanacsan JI.C. u ap. - M: Tlpocemenne,2023.

4. «®DenepanbHbIi TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO OOIIETro
00pa3zoBaHus yTBEPKAEHHBIN pUKa3zoM MuHucTepcTBa npocsenieHust Poccuu ot 31.05.2021 Ne
287.

5. ®enepanpHas pabodasi mporpaMMa OCHOBHOT'O 00miero oOpa3oBaHus MareMaTtnka (0a30BBIN
ypOBeHb) 71 5-9 KiaccoB 0011e00pa30oBaTENbHBIX OPTaHU3AIMIH.

9 KJIACC

1. Maremaruka. ['eomerpusi: 7-9 kmaccel: 6a30BbIi ypoBeHb: M34 yueOHuk/ Atanacsa JI.C.,
byty3os B.®., Kagomues C.b. u apyrue - M: [Ipocsemnienue, 2023.

2. 'eometpus: 9 kimacc: caMoCTOsATEIbHBIC U KOHTPOJIbHBIE paboTHI : yueOHOoe mocodue/Muenckas
M. A. - M: IlpocBeuienue, 2023.



3. l'eomerpus. 9 knmacc. Pa6ouas rerpans/ IOauna U.U., Atanacsu JI.C., byty3os B.®., 'ma3kos
IO.A. - M: [Ipocsemienue, 2023.

4. «®DenepanbHBIA TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIETro
00pa3oBaHUs» YTBEPKAEHHBIN TprKa3oM MunuctepcTsa npocsenienus Poccun ot 31.05.2021 Ne
287.

5. @enepanpHas pabodasi mporpaMMa OCHOBHOTO 00IIero o0pa3oBaHusi MaTemaTuka (6a30BbIi
YPOBEHB) 17151 5-9 KiaccoB 0011e00pa30BaTEeIbHBIX OPraHU3aIIAM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

7 KJIACC

1.POHIhttps://resh.edu.ru/

2.06pazoBarenbhas miargopma LECTAhttps://lecta.rosuchebnik.ru/
3.Learningappshttps://learningapps.org/

4.Bcepoccuiickas accoldanus y9uTeIe MaTeMaTHKy. https://raum.math.ru/
5. Ypoku Matemaruku https://urokimatematiki.ru/biblioteka/type/11

6. Uatepuetypok https://interneturok.ru/

7. bank 3agaHuii 10 GYHKIMOHATIBHON TPAMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?id=29

9. @epepanbHBIl TOCYIApPCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT (OMUIMAIBHBIA CaWT)
http://standart.edu.ru/

8 KJIACC

1. POII https://resh.edu.ru/

2. O6pazosarenbHas atpopma LECTAhttps://lecta.rosuchebnik.ru/

3. Learningappshttps://learningapps.org/

4. Beepoccuiickas acconanus yuyuTenae MaTeMaTuku. https://raum.math.ru/
5. ¥Ypoku Marematuku https://urokimatematiki.ru/biblioteka/type/11

6. Marepuetypok https://interneturok.ru/

7. bank 3amanuii Mo (yHKIIMOHATEHON TPAaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?id=29

9. ®denepanbHBIA TOCYJApCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT (OPUIIMAIBHBIN CailT)
http://standart.edu.ru/

9 KJIACC

1.POHIhttps://resh.edu.ru/

2.06pazoBarenbhas miargopma LECTAhttps://lecta.rosuchebnik.ru/
3.Learningappshttps://learningapps.org/

4.Bcepoccuiickas accoldanus yYuTeIe MaTeMaTiKu. https://raum.math.ru/
5. Ypoku Matemaruku https://urokimatematiki.ru/biblioteka/type/11

6. Uatepuetypok https://interneturok.ru/

7. bank 3agaHuii o GyHKIMOHAIBLHON TPAMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/
8.http://moodle.kras-do.ru/course/view.php?id=29

9.DenepanbHBIA  TOCYAAPCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT (OMUIMATBHBIA  CaMT)
http://standart.edu.ru/




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA30OBATEJIbBHOI'O ITPOIIECCA YYEBHOE OBOPYJIOBAHUE
PaGouee / yueOHOE MeCTO 00YUAIOIIETOCs CO3/IaHO C YUYE€TOM €r0 WHANBUAYATbHbBIX
BO3MOXKHOCTEM M 0COOBIX OOpa3oBaTenbHBIX NoTpeOHOCTel. [lpu opranmzanuu
y4eOHOTO MeCTa YUYUTHIBAIOTCS BO3MOXKHOCTH M OCOOEHHOCTH MOTOPHKH,
BOCTIPHSITHSI, BHUMAHUS, ITAMSATH pPEeOCHKA.

Pabouas cranuus AppleMacmini

MonuTop 19" ViewSonic

Knasuatypa USB Apple Keyboard
Mpsms USB Logitech

Haymauku

Muxkpodon

Axyctrueckas cuctema 25 W Logitech

Beb6-kamepa
Cxanep A4

[TpunTep nazepHbIil, YepHO-OEbII

Muxkpockomn nudposoit Digital Blue QXS5.

Kommiekt nngpoBoro yuebHoro o0opynoBaHus Ajsl MPOBEACHUS (PU3UUECKUX HCIIBITAHUN U
(hU3HOIOTHYECKUX HAOIOEHU B JOMAIIHUX ycioBHsX (matumk asixanus DTO037, matumk
yacToThl cokpamenus cepaua DT155A, perucrparop mannbeix FourierSystemsIne.-USBLink,
natark TemiepaTtypbl FourierSystems -DT029, natunk pH-metp DTO017(c anextpogom DTO18),
naturk ocBemieHHOCTH DT009-4, natumk Brnaxunoctd DTO014, gatuuk paccrosaust DT020-1,
natauk gasiaeHus DTO15-1).

®otoanmnapat Canon PowerShot A3100IS +Kapta namstu SD Transcend

Knasuarypa ¢ Gompmmmu kHOmkamu BNCDistribution — ClevyKeyboard u paznenstomeit
KJIaBUIIIY HAKJIQJKOW

KomnbrorepHsblii poiep

Ha60p IBCTHLIX BBIHOCHBIX KOMIIBIOTCPHBIX KHOIIOK MaJIbIX

BriHOCHAs KOMITBIOTCPHAasAd KHOIIKA CPCaHAA

CereBoit pmibTp-yymauTens SVENOptima 5 m




