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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3JeiOB IIKOJIbHOW MaTEMaTUKH,
UMEIOUINI CcBOEl 1enbl0 00eCnevYuTh H3Y4eHHE CBOWCTB W pa3MepoB (uryp, ux
OTHOLIEHUM U B3aUMHOE PACIIOJIOKEHUE, ONMPAETCS HA JJOTHYECKYIO, TOKA3aTEIbHYIO
AuHMIO. LIeHHOCTh U3yueHus: FeOMETPUH Ha YPOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHMUsI
3aKJII0OYaeTCsl B TOM, YTO OOYYarOIIMICS YYUTCS TPOBOAWUTH JOKa3aTeIbHBIC
pPacCyKJIeHUs, CTPOUTh JIOTMUYECKUE YMO3AKIIOYEHHS, [OKa3blBaThb WCTUHHbIE
YTBEPKIECHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYXKIACHUS «OT
OPOTUBHOIO», OTIMYAaTh CBOWCTBA OT HPU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKa3aTellbHas JIMHUS UMEET Ul YIIIyOJIEHHOTrO
U3YYEHUSI MAaTEMAaTUKH.

[lenapto M3y4eHHs] TEOMETPUU SIBISETCS HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IIPY PELICHUU KaK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEUAOIIMNXCS B
peasibHOM ku3HU. OOy4arOUIUIiCs T0JKEH HAYYUThCS ONPENETSATh T€OMETPUUECKYIO
¢urypy, ONMcChIBaTh CIOBAMH YEPTEXK WIM PUCYHOK, HAUTH IUIOWIAAb 3€MEJIBHOIO
y4acTKa, pPACCUUTHIBATh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOTO Kalens WiIH
TpeOyemble pa3Mepbl rapaxka Ajs aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasd,
BBIUMCIINTEIbHAS JIMHUSA B UW3ydyeHuM reoMerpuu. llpm pemenun 3anad
IPAKTHYECKOI0 XapakTepa 00y4yaroUuiicsl yUuTcs CTPOUTh MaTeMaTUYECKUE MOJENIN
peanbHBIX KU3HEHHBIX CHUTyallUid, MPOBOJWUTH BBIYUCICHHS M  OLICHUBAaTh
aJIeKBaTHOCTh MIOJIyYEHHOTO pe3yibTaTa.

Oco0eHHOCTh yueOHOro Kypca YriIyOJIEHHOTO M3yYeHHUs T€OMETPHH COCTOUT B
TOM, YTO OOydYaromMecs HE MPOCTO 3HAKOMSTCS C ONpEACHEHHBIMU MOHATHIMH, a
YBEPEHHO OBJIaAeBatoT MMH. CyLIECTBYIOIIME TEMbl MPOrpaMMbl 0a30BOro Kypca
TeOMETPHUH M3y4aloTCsl Ha OoJiee TIIyOOKOM ypoBHE, a 00ydaromuecss MpruooOpeTaroT
YMEHUS, TOMOTAIONIME KM YBEPEHHO MPUMEHSITh CBOU 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX IIpeaIMeTax, Mpexie Bcero pu3nke u nHhopMaTuke, a
TAKXK€ MT0JIb30BATHCA MTOJYYEHHBIMUY 3HAHUSIMH IIPU PEIICHUH ITPAKTHYECKHUX 3a/1a4.

CornacHo yueOHOMY TUTaHy B 7-9 Kilaccax m3ydaercs yriyOnEHHBIA ydeOHBIN
Kypc «l'eoMeTpusi», KOTOpBI BKJIIOYAET CJIEAYIOIIUE OCHOBHBIE pa3eibl
conepxkanus:  «Havama  reomerpum»,  «TpeyrosbHukn»,  «OKpYKHOCTBHY,
«UYetbipéxyronbHukm», «llogobuey, «nemMeHTsl TpUroHOMeTpun», «llmomanu», a
Takxke «Meton koopauHaty», «Bekropb», «lIpeodpazoBaHus MI0CKOCTH.

Ha uzydenne yueOHoro kypca «I'eomerpusi» orBogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 gaca B HeAemno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Hauvana reomerpun

Hcropuss BO3HUKHOBEHWS W DPa3BUTUA TreomeTpuu. HavanbHble NOHATHSA
reometpud. Touka, mnpsMas, oTpe3ok, Jjyd. [loHsTne 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACIICHUN.

B3anMmHOe pacnosiokeHHe TOYeK Ha npsMou. M3MepeHne MIMHBI OTpe3Ka,
PacCTOSHUE MEXKIY TOUYKAMMU.

[lonymiockocts U yros. Buael yriioB. HM3MmepeHue BeIWYUH — YIIIOB.
Beprukanbuble U cMexHble Yyribl. [lapasuienbHble M NEPIEHAUKYIISIPHBIE IIPSMBIE.
Paccrosinne ot Touku 10 ipsAMoil. buccekTpuca yria.

Jlomanas. Bunel nomanbeix. [lnmHa nomanHou. MuoroyromeHuku. Ilepumertp
MHOIOyroJibHuKa. [IoHsTHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYT'OJIbHUKAX.

[lepBuuHble TpenCTaBICHUS O paBEHCTBE (Uryp, HX PacHOJIOKEHUH,
CUMMETPUH.

[Ipocrenmme noctpoeHus. THCTpyMEHTHI 111 U3BMEPEHUM U TIOCTPOCHHU.

TpeyroabHuKU

Bunel TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IIPSIMOYIOJIbHBIE, TYIOYI'OJIbHBIC,
paBHOOEIpPEHHbIE, PAaBHOCTOPOHHME. Menuana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBeHcTtBo TpeyronbHUKOB. IlepBbli W BTOpOM TPHU3HAKH PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpEHHbIE TPEYroJbHUKM M UX cBoicTBa. IIpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOpPOHAMU M YIVIaMH TpeyrojpHuka. HepaBeHcTBO
TpEyroJbpHUKA. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpHuH. [Ipumepsr
CUMMETPHUH B OKPYKAIOILIEM MHUDE.

ITapaanensHbie npsimbie. CyMMa yriji0B MHOTOYIOJIbHUKA

[lapasuienbHOCTD NPSAMBIX, HCTOPUYECKHUE CBEICHUS O NOCTyJare EBkimaa u o
posiu JIoGaueBCKOro B OTKPHITUH HEEBKIUAOBOW reomeTpur. CBONCTBA U MPU3HAKU
napajuleNIbHbIX MpsAMbIX. CyMMa yIiioB TPEYroiabHUKA. BHEIIHUE yTiIbl TPEYTOJIbHUKA.
CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJBHMKAa M CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO
MHOI'OYTI'OJIbHUKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJBHBIX TPEYrOJBHUKOB. llepnenmukynsap u
HakJIOHHas. CBOWCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, NMPOBENEHHON K
runorenyse. [IpaMoyrosibHbIN TPEYTOJIBHUK C YIJIOM B 30°.

OKpyxKHOCTH



[ToHATHS OKpPYKHOCTM M Kpyra. OJEMEHTbl OKPYXHOCTHM M Kpyra: LEHTD,
panuyc, THaMmeTp, XOpAa, UX CBOMCTBA. B3auMMHOE pacnosoKeHUe OKPYKHOCTH U
npsamon. KacarenpHast u cekymast K OKpyKHOCTH. OKpy>KHOCTb, BIIMCaHHAs B yTOJ.
IIpocrenmye moCTpOeHUs ¢ IOMOILBIO LIMPKYJIA U JIMHEUKH.

I'eomeTpuyeckune mecra ToYeK

[loHATHE O reoMeTpUYecKOM MecTe ToudeK. [Ipumepsl reomerpudyeckux Mect
TOYEK Ha IUIOCKOCTH. bHCCEKTpHCca yria U CEpeIMHHBIN NMEPIECHINUKYIISP K OTPE3KY
KaK reoMeTpuyecKkue Mecta Touek. OnrncanHas OKpyKHOCTb TPEYTOJIbHUKA, €€ LIEHTP.
Metoa reoMeTpU4ECKUX MECT TOYEK IPU PELICHUH N'€OMETPUUYECKUX 3a1ay.

IocTpoenus ¢ NOMOIUBLIO UPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHHUS MPOCTEUIIMX MOCTPOEHUM, ATambl
3a/1a4d HA IOCTPOEHUS, PEUIEHUE 3a1a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeThIpEéXyroJbHUKU

[Tapannenorpamm, ero npusHaku u cBoiictsa. [IpsMoyronbHuK, poMO, KBaapar,
X TIpU3HAKU U cBoMcTBa. Tpamenusa. PaBHOOenapeHHas Tpamerus, €€ CBOWCTBA W
npusHaku. [IpsamoyronsHas Tpaneuus. CpenHss JIMHUAS Tpaneuuu.

Cpennsss nMHMS TpeyrojpHUKa. MeToj yIABOEHUS MEIUaHbl TPEYTrOJIbHUKA.
TeopeMa 0 nmepeceyeHnn MeuaH TPEYroJIbHUKA.

Teopema @aneca, TeopemMa O MNPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa 1J1 IPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpaIbHO-CUMMETPUYHBIE (PUTYPBI.

Ilono0ue

[Togobue TpeyroapHukoB, Kodpdunuent mnomodus. IlpusHaku mnomoOus
TpeyroJbHUKOB. IlprMeHeHne nomo0HMs NpH pPEHIeHUHM TE€OMETPUYECKUX H
MPaKTUYECKUX 3a]1a4.

IL1omaas

[Tonstue o t1uomanu. CpoiicTBa IUIOHIafEed TeOMETpUYECKUX  (Uryp.
[Tpocreitmue ¢opmynbl A IUIOMIAANM TPEYTroibHUKA, MMapajenorpaMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIx ¢puryp. OTHOIIEHKE TUIOIMAIEH TPEYTOIbHUKOB.

Teopema Iudaropa

Teopema Iludaropa. Ilpumenenme teopembl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/]1a4.

DJIeMEeHTbI TPUTOHOMETPUM

CHHyC, KOCHMHYC, TAaHI€HC M KOTAHI€HC OCTPOro yria MIpsMOYTOJbHOIO
TpeyrojiibHUKa. TpuroHomerpuuyeckue @yHkuuum yraoB B 30° 45° u  60°.
[IponopuoHAIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yriabl 1 4eTBIPEXYT0JIbHUKH, CBSI3aHHbIE ¢ OKPYKHOCTHIO



BrucanHnble U HEHTpaNbHBIE YT, YTOJ MEXAY KACAaTeIbHOM U XOPIOH. YTIIbI
MEXAY XOpAaMu U CEKyIIMMU. BrincanHbIe U ONKUCaHHbIE OKPYKHOCTH TPEYTOJIbHUKA
U 4YeThIPEXYroabHUKH. CBOMCTBA W NPHU3HAKM BIUCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacrnonoxenue AByx OKpyxkHocted. Kacanme oxpyxHocreid. OOmue
KacaTeJIbHBIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Pemenne TpeyrojibHUKOB

Cunyc, kocunyc, Tanresc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POpMyIibl NIpuBeAcHUS. Pemenue TpeyroapHUKOB. TeopeMa KOCUHYCOB
U Teopema CHHYCOB. PelieHume mpakTHUYecKuX 3a7ad C HCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB M T€OPEMbI CUHYCOB. PellieHue 3a/1ady reoMeTpuiecKoi ONTUKH.

TpuronoMmerpuueckue hopMyIIBI TSt 10T TPEYrOJIbHUKA,
napaienorpamma, pombOa, Tpaneruu. Popmyna ['epona. dopmyna 1UIOHIAAM
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

Ilono0Oue TpeyroIbHNKOB

Xopapl U MOAOOHBIE TPEYTOILHUKH B OKPY)KHOCTH. TeopeMa O MpOM3BEICHUH
OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYILUX, TEOPEMA O KBajJpare
KacaTenbHOU. [IpruMeHeHne npu peneHnn reoMeTpudeckux 3aaad. Teopemsl UeBsl 1
Menenas. [lonsitue 0 roMoTEeTUMN.

MeTtoa koopauHaT

YpaBHEHHE TIPSIMON Ha TUIOCKOCTH. YTIIOBOH KO3()PHUIIMEHT 1 CBOOOAHBIN HJIeH,
uX reoMeTrpuueckuit cmbicia. I[lapanneapbHOCTs W TEPHEHIUKYJISIPHOCTb MPSAMBIX
(uepe3 yrioBoit KO3 GUIIUEHT).

VYpaBHeHue okpyxHocTH. HaxoxneHue nepeceueHu OKpYKHOCTENW U MPSIMBIX
B KoopauHatax. ®dopmyna pacctossHus OT TOYKH J0 nOpsMou. [lmomans
napajuieiorpaMMa B KOOpAHMHATaxX, TOHSATHE OO0 OpPHWEHTUPOBAHHOW TUIOIIAIH.
[IpuMeHeHue MeToAa KOOPJIUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T'€OMETPUUECKUX
3aJa4ax.

BexTopsl

Bektopelt Ha miockoctu. CliokKeHHWE W BBIYUTAHHE BEKTOPOB — IIpaBUIIA
TPEYroJIbHUKA W TapajuiejorpaMma. Y MHOXKEHHE BEKTopa Ha uuciio. KoopauHaTel
BekTOpa. CJOXKEHHE W BBIYMTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHUCJIO B
koopauHatax. [I[puMeHeHre BeKTOpoB B (PU3MKe, LIEHTP Macc.

[lonsitue o Oasuce (Ha TMIIOCKOCTH). PasnoxkeHuss BEKTOPOB MO 0a3ucy.
CkansipHoe MPOU3BEJICHUE BEKTOPOB, T'€OMETPUUECKUU CMBICI M BBIPAXKCHHE B
JNEKapTOBBIX  KoopauHatax. JMCTpUOYyTUBHOCTh  CKAJISIPHOTO  MPOU3BEACHUS.
CkansipHoe Tpou3BeACHUWE U  mpoerupoBaHue. lIpumeHeHHe  CKaJSIpHOTO



IIPOU3BEACHUS BEKTOPOB I HAXOKICHUSA UIMH U YIJIOB. PelieHne reoMeTpud4ecKkux
3a/1a4 ¢ IMTIOMOUIBIO CKAJSIPHOTO MTPOU3BEACHUS.

JJIMHA OKPYKHOCTH U IVIOLIAb Kpyra

IIpaBriibHBIE MHOIOYIOJIBHUKH. JUIMHA OKpYKHOCTH. I'panycHas u pannaHHas
Mepa yIya, BBIYMCICHHE JUIMH Iyr OKpyxkHocTted. Ilmomans kpyra, cekropa,
cermenTa. Mcropuueckue cBeeHUsI 00 U3MEPEHUH UTMHBI OKPY>KHOCTH U TUIOUIAAN
Kpyra.

JIBHKEHM S TIOCKOCTH

IlenTpanbHast cummerpusi. lLleHTpanbHO-cuMMeTpuuHble @urypsl. [loBOpoT.
OceBasg cummerpuss. DUTypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN NEPEHOC.

[lonsiTue nBUMxKeHWsT W ero cBoiicTBa. PaBenctBo ¢uryp. IlposBrenwus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJIBNType, apxurekrype. Kommoszumuum
IBWOKEHUH (TpocTeiiue npumMepsl). [[puMeHeHne B reoMeTpUUeCcKUX 3aJauax.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUSI» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO  MaTeMaTHKE
XapaKTEePU3YIOTCS B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

IPOSBIICHHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUNMCKOW MaTEMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOMN
MaTeMaTUYECKOW MIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHUW B JPYTMX HAayKax U
MPUKJIATHBIX cepax;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U pealu3alliu €ro
paB, MIPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SIBIICHU, NPOUEAYpP TpakIaHCKOro oOIecTsa (Hampumep, BBIOOPHI,
OTIPOCBI), TOTOBHOCTHIO K OOCYXICHUIO OSTHYECKHX MPoOJeM, CBS3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TPY10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AakKTHMBHOE y4YaCcTU€ B PEHICHUH NPaKTHUYECKUX 3ajad
MaTE€MaTUYECKOM HAaMNpaBIIEHHOCTH, OCO3HAHWEM BaXHOCTM MATEMAaTHYECKOTO
o0Opa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HU IS YCIEIHOW MpodeCcCHOHATBHON
NESTEIPHOCTH M Pa3BUTUEM HEOOXOJIUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUIYATHLHON TPAaeKTOPUU OOpa30oBaHWs W >KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTBI0O K  OMOILMOHAIBHOMY M ACTETHUYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWM, PacCyKIEHUW, YMEHUIO BHUICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOI'O IMO3HAHMS:

OpHEHTAlMe B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI YEIOBEKAa, MPUPOIBI U
oOlecTBa, TMOHMMAHMEM MAaTEMaTUYeCKOM HayKHM Kak c@epbl YeJOoBEUYEeCKOM
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTUSA M 3HAYMMOCTH [JII PAa3BUTHUS LIMBUIIU3AIUHU,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHKU U MaTEMAaTHU4YEeCKOM KYJIbTYpOll KakK CpeICTBOM
MO3HAaHUA MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JAESITEIbHOCTH;

6) d¢usuueckoro BocnuTaHus, (GOPMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJay4uns:



FOTOBHOCTBIO TPUMEHATh MAaTEMaTHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBsl,  BEICHHWS  3I0pPOBOrO  oOpaza  KW3HM  (3I0pOBOE  TUTaHHE,
cOTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHObIXa, peryisapHas (usudeckas
aKTHUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT'0 K€ IpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHUMW 1A PEUICHUS 3a7a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH CPEIbl, INTAHUPOBAHUS TTOCTYIIKOB U OIEHKH MX
BO3MOXKHBIX TIOCJIEICTBUN JUISI OKPYJKalOIIEH Cpenpl, OCO3HAHHEM TIJ100aIbHOTO
XapakKTepa AKOJOTUUECKUX MPOoOJIeM U IyTel UX PEIICHUS;

8) ajmanTauuMu K M3MEHAKWINMMCH YCJIOBUSAIM COUHAJIBHOW W NPHUPOTHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, ITOBBILIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JNEATEIBHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y JPYTUX JIIOJICH, TpHoOpeTaTh B COBMECTHOM JIESITEIHHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOJMMOCThI0O B (DOPMHUPOBAHUM HOBBIX 3HAHWN, (OPMYITUPOBATH HJIEH,
MOHSATHS, TUIIOTE3bl 00 OOBEKTaX W SBJICHUSIX, B TOM YHCJIE paHEE HEU3BECTHBIX,
0oco3HaBaTh JACHUIMUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IUIAaHUPOBATh
CBOC pa3BUTUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO
CUTyallMi0 KaK BBI30B, TPeOyIONUi KOHTPMEpP, KOPPEKTUPOBATH IPHHUMAEMBIC
peuieHuss U JeWcTBUSA, (OPMYJIUpPOBATh U OIEHHWBATh PHUCKU W IOCICACTBUSA,
dbopMUPOBaTH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynprate ocBOeHHS TpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocss OymyT chopMupoBaHB MeTampeaMeTHbIE
pe3yJbTaThbl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO03HABATEILHBIMU JEHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEHCTBUSMH B YHUBEPCATBHBIMH PETYJIATUBHBIMH JIEHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJSITH M XAPAKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUYECKHUX
00BEKTOB, TTOHATUN, OTHOIICHUN MEXTY MOHATHAMU, (HOPMYIUPOBATH OMPEACIICHHUS
MOHSATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIMNA, OCHOBAHUS IS
000011IeHNs U CpaBHEHUsI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATB, dopMynupoBaTh U NpPeOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B
(dakTax, JaHHBIX, HAOMIOJEHUSAX M YTBEPXKICHUSAX, MpeayiaraTb KpPUTEpUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JeNaTh BBIBOJBI C HCHOJB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pazOupaTh [10Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHUM (IpsIMble U OT
IPOTUBHOTO), IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTHUECKUX (DaKTOB,
BBICTPAMBaTh apryMEHTALMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, PUMEHATH
METO]T MaTeMAaTUYECKON UHIYKITNH, 0O0CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;

BBIOMpATh Ccrmocod pemeHuss ydyeOHOM 3anaud  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIICHHUS, BHIOMPATh HanOoJee MOAXOAAIIMNNA C YIETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPUEB).
basoBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA WHCTPYMEHT MO3HAHUA,
(bopMynpoBaTh BOIIPOCHI, (bukcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY SKCIEPHMEHT,
UCCJIEIOBAHUE I10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (POPMYJIMpOBaTh OO0OOIIEHHS M BBIBOABI IO pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUS,  UCCIENOBaHMUsS,  JKCIEPUMEHTa,  OLICHHUBATH
JIOCTOBEPHOCTH MOTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUI];

IPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IMIPOILIECCa, a TaKXKe BBIIBUIAThH
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

BBISIBISITH ~ HEJIOCTATOYHOCTh W M30BITOYHOCTh WHGOpPMAIlMH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M  HUHTEPIPETHPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (hOpMYy MpeACTaBICHUs HHPOPMALUU U WILITIOCTPUPOBATH pPEIIacMble
3a7a4M CXeMaMH, JruarpaMMaMu, HHOU rpadukoil 1 ©X KOMOMHAIMSIMH,

OIICHWBATh HAAEKHOCTh HMH(OPMAIMHU TIO KPUTEPHSIM, MPEATIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ
BOCIIPUHUMATL U CI)OpMy.HI/IpOBaTB CYXKICHUS B COOTBCTCTBUU C YCJIOBHAMU U
OCIsIMUA O6HI€HI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPAKATb CBOIO TOYKY 3PCHUA B YCTHBIX U



MACBbMEHHBIX  TEKCTaX, JlaBaTh IIOSICHEHUS TI0 XOJy pEIICHUs  3ajauyd,
KOMMEHTHPOBATH TTOJIYYCHHBIA PE3YJIbTAT;

B X0JI¢ OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI,
npo0JIeMbl, peliaeMon 3a/1au, BRICKAa3bIBAaTh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHUS,
COTIOCTABJIATh CBOM CYXICHUS C CYXJACHUSMH JPYIUX YYaCTHUKOB JIHAJIOra,
OoOHapy)XWBaTh pa3IWYUe W CXOJACTBO TIO3UIMHA, B KOPPEKTHOW dopme
bopMyIIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEICTABIIATh PE3YNBTATHl PEIICHUs 3aadH, JKCICPUMEHTA, HCCIICIOBaHUS,
MIPOEKTA, CAMOCTOSITEIBHO BBHIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH;

MOHUMAaTh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBUIyAIbHOU
paboTBl TP pENICHHH Y4YeOHBIX MATEeMAaTHYCCKUX 3a7ad, NPUHUMATh Ieib
COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaboTHI,
pacrpenensaTb BUJBI padOT, JOTOBapHBATHCS, OOCYXKJAaTh IPOIECC M PE3yJbTar
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIHOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyx)aeHHs, OOMEH MHEHUH,
«MO3TOBBIC IMTYPMBD» M MHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH
CBOU JEUCTBHUS C APYTUMU YiICHAMHU KOMAaHbI, OIICHUBATh KAa4eCTBO pe3ysbTaTa U
Ka4eCTBO CBOETO BKJIaja B OOIIUN pe3ynbTaT MO KPUTEPHUSAM, CHOPMYIHMPOBAHHBIM
y4aCTHHKaMHU B3aUMO/ICHCTBUSI.

Pery/isiTuBHBIe YHUBepCaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI ISl PEIICHUS B JKM3HEHHBIX W YYEOHBIX CHUTYalUsX,
OpUEHTHPOBATHCS B PA3UYHBIX MOJAXOAAX MPUHATHS pelIeHUuil (MHIWBUIYaTbHOE,
IPyIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a/1a4Ml (UM €ro 4acTh),
BBIOMpaTh CMOCOO pEIIeHHs C yYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBI HHTEJJIEKT:

BJAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3ysbTara
pelIeHrs MaTeMaTHIeCKOH 3a7a4r, CAMOMOTHBAIH U PEQIICKCHH;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWCHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IOCTABJICHHON LENU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTIXKCHUS WM HEIOCTIKEHUS eI, HAaXOAHThH
OmIMOKyY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;



BbBIpAKaThb SMOIUHU IIPpU U3YYCHHUHN MATCMATHYCCKUX 00BEKTOB U (baKTOB, JaBaTb
SMOIOMOHAIIBHYIO OLCHKY PCHICHMA 3a/1a1H.

IMPEAMETHBIE PE3YJIBTATBI

K xonIity oOydenust B 7 kjaacce oOyJarONIUiiCs MOTYYUT CICAYIONINE MPEIMETHBIC
pEe3yJIbTaThI:

Pacnio3naBaTh M3y4eHHbIE TEOMETPUUYECKUE (DUTYPBI, ONPEACIATh UX B3AUMHOE
pacmoyoXeHue, n300pakaTh TeOMETpUudYecKkrue (UTYpHl, BBITIOIHATH UYEPTEKU IO
YCIOBHIO 3ajaud. M3mepsATh NUMHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemiars 3agaum Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JenaTe NPUKUAKY U OLIEHKY JIMHEMHBIX M YTJIOBBIX BEIWYUH MPEIMETOB B
pealbHOM JKM3HH, pa3MepoB MPUPOIHBIX OOBEKTOB. PazmmuaTh pasmepbl 3TUX
00BEKTOB MO MOPSAIAKY BEIUYUHBI.

CTpouTh 4YepTekKU K TEOMETPUUECKUM 33/1auaM.

[lonp30BaTbCd  MpPU3HAKAMU  PABEHCTBA  TPEYTOJIBHHUKOB, HCIOJIb30BAaTh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOAUTE JOTMYECKHE PACCYKICHHS C HCIOJBb30BAHHEM T'E€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHBbI, IPOBEAEHHON K TUIIOTEHY3€E IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNH N'€OMETPUYECKUX 3a/1ay.

Omnpenenars mapamieabHOCTh MPSIMBIX C IOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HAMH cekymas. Onpenenars MapajUiedbHOCTh NPSIMBIX € NOMOINBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSAMOM A0 TOUEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha KieT4yaToi Oymare.

[IpoBOAUTEH BBHIYUCIICHUS U HAXOAUTh YUCJIOBBIE U OYKBEHHbBIC 3HAUYCHUS YTIIOB
B TE€OMETPHYECKUX 3aJadax C HCIOJb30BAHHEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPU TIEPECEUCHHH JBYX
MapaJuICIIbHBIX IPSMBIX CEKylled. Pemiate nmpakTuyeckue 3aJayd Ha HAXO0XKICHUE
YIJIOB.

Bnagers mnonsitueM reomerpuyeckoro mecra todek (I'MT). Omnpenensartsb
OMCCEKTPHUCY yIia U CEpEeIMHHBIN MEPIEeHIUKYISP K OTPE3KYy KaK IreOMETPUUYECKUE
Mecta Touek. [lonb3oBaThcss moHsATHEM reomeTpuueckoro Mecra touek (I'MT) npu
JI0KAQ3aTeJIbCTBE TEOMETPUUECKUX YTBEPKACHUN U IIPU PELICHUU 3a/1a4.

@opmMynUPOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJAECTh UX CBOMCTBAMHU. YMETH JIOKa3bIBATh U IPUMEHATH
9TU CBOWCTBA IIPU PELICHUU 3a/1a4.

Bnagetp noHATHEM OIMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxXoJuTh €€ 1eHTp. JloKa3pIBaTh U MCHONB30BaTh (HAKThl O TOM, YTO OUCCEKTPHUCHI



YIJIOB TPEYrOJIbHUKA IIEPECEKArOTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
NIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOW TOUKE.

Bianerp moHsATHEM KacaTEIbHOM K OKDPYKHOCTH, IOJIB30BATBCS TEOPEMOM O
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOW M paauyca, IPOBEAECHHOIO K TOYKE KAaCaHUs.
Jloka3pIBaTh pPaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEACHHBIX W3
OJHOW TOYKH, U IPUMEHSATH 3TO B PEUIEHUH F€OMETPUUYECKUX 3a1ad.

Jloka3plBaTh M NPUMEHATH IPOCTEUINNE TE€OMETPUYECKHME HEPABEHCTBA,
MTOHUMATh UX NMPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHMS C MOMOILBI LIUPKYJISA U
JIMHENKHU.

K xonmy oOydenus B 8 kiacce 00y4Jaromuics MOTYIUT CICIYIONINE TPEIMETHBIE
pe3yJIbTaThI:

Pacrio3HaBaTh  OCHOBHBIE BBl  YETHIPEXYTOJBHUKOB, HUX  JJEMEHTHI,
MOJIb30BAaThCSA WX CBOMCTBAMH TPHU PEIICHHM TeOMETPUYECKUX 3aaad. Pasmuyarh
pU3HAKK U CBOMCTBA MapauiesiorpaMma, pomoa 1 mpsMOYToJIbHUKA, TOKA3bIBaTh UX
Y YBEPEHHO IIPUMEHSITh [IPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKHM MEPECEUECHUsS MEAMAaH TPEYroJibHUKA (LEHTpa
Macc) B pEIICHUH 3a/1a4.

Brnaznets moHsTHeM CpeaHEl TUHUHM TPEYTOJbHUKA M TPalelny, TPUMEHATh UX
CBOICTBa MpHU pElIeHUH reoMeTpuueckux 3aaad. Mcnonp3oBath Teopemy QDaieca u
TEOpEMY O NPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Uil PpEUICHUS
NPAaKTHYECKUX 3a7a4.

Pacno3HaBaTh IEHTpPaIbHO-CUMMETPUYHBIE (UTYpHI ¥ HCIOIB30BaTh UX
CBOICTBa MPH PEIICHUH 3a]1a4.

Brnaners mnoHATHSMH TI0AO0MST TPEYTOJIBHUKOB, KO3(GGUIMEHTa TO0I00us,
COOTBETCTBEHHBIX 3JIEMEHTOB NOJOOHBIX TPEYroibHUKOB. VIMeTh mpeacTaBieHUE O
npeodpazoBaHnu MOAOOMS M O TOHO0OHBIX ¢urypax. [lonap3oBaThCs MpU3HAKAMU
noo0us TPEYroJbHUKOB NPHU PEIICHWH TeOMETpHUYecKux 3afad. Jloka3piBaTh U
NPUMEHATH OTHOIICHHUS MPONOPIMOHATIBPHOCTH B MPSMOYTOJBHBIX TPEYTOJbHUKAX.
[TpuMeHsATh o100KE B IPAKTUUECKUX 3aadax.

BoiBoauTh W UCHONB30BaTh  MOpocTeiiue  ¢GopMyibl Ui IUIOLIAAU
TPEyTroJbHUKA, TMapauiesiorpaMmMa, pomOa U Tpaneuuu. Beraucisats (pa3iuyHbIMU
crocobami) oMb TPEYTOJIbHUKA U TJIOMAAH MHOTOYTOJIBHBIX PUTYD (TOJIB3YACh,
rie HeoOX0IUMO, KabKYISTOPOM). 3HaTh OTHOIICHHE IJIOMAACH MOAOOHBIX QUTYD
U TPUMEHATh TpU pelleHuu 3agad. [IpuMeHsATh NOMyyeHHbIE YMEHUS B
IPAKTUYECKUX 3ajauax.

[Tome3oBatbess Teopemoii Iludaropa st pemieHHs TE€OMETPHUECKHX H
npakTHUecKux 3amad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a7adax,
CaMOCTOSITENIBHO JI€NaTh YePTEXK U HAXOJUTh COOTBETCTBYIOLIUE JITTMHBI.



Brnagers 1noHATHEM BIHMCAHHOIO U LEHTPAJIBHOIO yria, yrjla MEXAy
KAacaTeIbHOM M XOPAOW, ONMHCAHHOM M BIMCAHHOW OKPYKHOCTH TPEYrOJIbHHUKA M
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PEIICHUM 3a/1a4.

IIpyMeHATh MOJy4EHHBIE 3HAHHUS HA IIPAKTUKE — CTPOUTH MaTEMaTHYECKUE
MOZIEIH IS 3a/1a4 PEAIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUSA C
NpUMEHEHHEM Tono0us U TPUTOHOMETpHH  (MONB3YsACh, THA€ HE00XO0auMO,
KAJIbKYJISITOPOM).

K koHiy oOyudeHus B 9 kiaacce oOyyarouiuiicsi mOIyYUT CIEAYIOIINE MPEAMETHBIE
pe3yibTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YTIJIOB, YMETh HAaXOAUTh C UX
NOMOILBIO PA3JMYHBIE JJIEMEHTBl MPSAMOYTOJBHOTO TPEYTOJIbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTe (C MOMONIBbIO KaJIbKYJISITOPA) IJIUHBI U
yTJIbI AJ11 HeTaOJIMYHBIX 3HAYEHUI.

[Tonb3oBaTbCs (QopMysnamMu MPUBEAEHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JUISI HAaXOXXICHHS COOTHOLIEHWHW MEXKIYy TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX I
HAXOXKJEHUSI Pa3IUYHbIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOBY),
IIPU PELICHUH TEOMETPUYECKMX 3anad. lIpuMeHsATh NOJlydeHHbIE 3HAHUSA IIPU
pELIEHNH NTPAKTUYECKUX 3a]a4.

[IprMeHATH TPUTOHOMETPHIO B 3a/1a4ax HA HAXOXKACHUE IUIONIA 1, BBIBOIUTH U
BJIQIETh TPUTOHOMETPHUUECKMMH (QopMyTamMu i IUIOMAAH  TPEYroJIbHUKA,
napajuiesiorpaMma, pomoa, Tpareuy, BEIBOJUTh U MPUMEHSTh (opmyny ['epoHa u
(bopMyy 1S TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMmets nipeacTaBiaeHue 0 TOMOTETUH, IPUMEHATH B IIPAKTUYECKUX CUTYaLUsX.

Hcnons3oBaTk TeopemMbl YeBbl 1 MeHenast py peLieHuH 3a1ay.

Hcnonp30BaTh TEOPEMBI O BIMCAaHHBIX yIUIAX, YyIVIAX MEXAY XOpAaMu
(CeKylMMH) U YIJIE MEXIY KacaTeIbHOW U XOPJIOH MpPH PEIICHUHA TeOMETPHUYECKUX
3amad. Jloka3plBaTh M NPHUMEHATH TEOPEMBI O IMPOMU3BEACHUU OTPE3KOB XOpPH, O
IIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTelIbHOM.

Brnagets noHsTHEM KOOpAMHAT Ha IUNIOCKOCTH, pabOTaTh C ypaBHEHUEM NPSAMOIL
Ha IUIOCKOCTU. Braners MOHATHSAMHU YTIIOBOTO KO3 QUIIMEHTa U CBOOOIHOTO YJICHA,
NOHUMAaTh KX TEOMETPUYECKHH CMBICI M CBA3b YIJIOBOTO Ko3(pduuueHTa ¢
BO3pacTaHWEeM U YOBIBaHMEM JIMHEHHOW (QYHKIMH. YMETh pemiatb METOAOM
KOOpAMHAT 3aJa4yM, CBA3aHHBIC C IAPAVICIIBHOCTBIO U IMEPHEHIUKYIAPHOCTHIO
IIPSAMBIX, [IEPECCUCHUEM NIPSAMBIX, HAXOKICHUEM TOUEK IIEPECECUCHHUS.

BelBoIUT, M BHAAETh YpPAaBHEHUEM OKPYXKHOCTH. Vcmonbs3oBaTe MeETOX
KOOpPAMHAT JUIsI HAXOXKJICHMS IIEPECEYEHHMU OKPYKHOCTEM M TpsAMBIX. Bianers
(dopMysnaMu pacCTOSHUSA OT TOYKM JO0 MPsAMOM, IUIOIIAIu MapajuiesorpamMma B



KOOpJIMHATaX, HMETh TOHATHE 00 OpueHTUpoBaHHOUN T1UIomanu. [lonp3oBaThes
METOJIOM KOOPJIMHAT Ha TUIOCKOCTH, IPUMEHSATh €T0 TPH PEIICHUH T'eOMETPHICCKUX
W TPaKTUYECKUX 3adad. [IpuMeHSITh METOJ  KOOpAWHAT B  MPAKTHKO-
OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3aJ/1ayax.

Brnagerr mnoHsATHEM BEKTOpa. YMETh CKJIaJblBaTh W BBIUYUTATh BEKTOPHI,
YMHOXXaTh Ha YHCIO, BIAJCTh TMPAaBWIAMH TPEYTOJbHHKA W Iapajuiejorpamma.
Brnagets mpakTHUeCKHMMH WHTEPIPETAUSIMH BEKTOPOB. YBEPEHHO ITOJIH30BATHCS
KOOpJIIMHATAMH BEKTOpa. BrameTh ClOXKeHWeM W  BBIYMTAaHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpPA Ha YUCJIO B KOOPIMHATAX.

HNmets mipesacTaBienne o 6asuce (Ha MIIOCKOCTH). PacknanpiBaTh BEKTOPHI MO
O0asucy. PackmameiBaTh BEKTOPBl CHJI € TOMOIIBIO  MPOCIUPOBAHUS U
TPUTOHOMETPHUECKUX  COOTHOmIeHWH. [IpUMeHsSTh TIONy4YeHHBIC 3HAHUS B
IPOCTEUIINX (PUBNUECKHUX 3a/1a4aXx.

Branets mnoHsTHEM CKaJISpPHOTO MPOU3BEICHUS BEKTOPOB, IMOHUMATh €rO
T€OMETPUYECKUI CMBICIT U YBEPEHHO TMOJIb30BATHCS €r0 BHIPAXKEHHEM B JIEKaApPTOBBIX
KOOpJIMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJSPHOTO MPOM3BEACHHUS W €T0 CBS3h C
npoenupoBanreM. [I[pUMEHSTh CKaIIpHOE TTPOU3BECHUE BEKTOPOB JIJIsT HAXOXKICHHUS
JUIMH ¥ yrjioB. Pemare reomeTpudeckue 3ajJadyd C IOMOIIBIO  CKaJISPHOTO
npousBeneHusi.  Mcmonb3oBaTh — CKaISIpHOE  MPOU3BEJCHUE  BEKTOPOB B
anredpandeckux U (GU3NIECKUX 3aadax.

Brnamets TOHATHSMU TPaBUILHOTO MHOTOYTOJBHUKA, IMHBI OKPY)KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH W paJdaHHON MEpbI yIJia, BBEIYHCIATH IUIOMAAL Kpyra H
ero uvacreil. [lonumars cmbicn uucna 7. [IpuMeHSATH TOMyYEHHBIE YMEHHS TMpU
pelIeHUH TMPaKTUYECKUX 3ajlady. 3HaTh MCTOPUYECKUE CBEACHUS 00 H3MEpEHUU
JUTHHBI OKPY>KHOCTH | TUIOIIAIHA KpyTa.

HimeTh mipeacTaBiIeHUE O MPeoOpa30BaHUM MIOCKOCTH, O IBIKCHHSIX. HaxomuThb
OCH, IIEHTPbl CHUMMETpPUU (Uryp, LEHTPHI TMOBOPOTA, HAXOAUTh KOMIIO3UIIMH
npocTedmux rnpeoOpazoBanuil. [IpuMeEHSATh ABMKEHUS TUIOCKOCTH TPU PEIICHUH
TCOMETPUUYECKHX 3a]1a4.

[IpumMeHATh TMOMydYCHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH MaTEMaTHUYCCKUC
MOJICNN JIJIS 3a71a4 PEATbHOU KU3HU U MPOBOJANTH COOTBETCTBYIOIINE BHIYUCIICHUS C
NPUMEHEHUEM TI0JI00MS W TPUTOHOMETPUYECKUX (PYHKIUU (TONB3YACh, TJIe
HE00XO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/nn P KonTpoabu IIpakTnyecku (mudpp )
MPOrpamMmbl Bceero oOpa3oBaTejibHbIE
ble padoThbI e padoThbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuuecKre GUTyphl U UX CBOMCTBA 28 1 bubmorexa HOK
P P ' https://m.edsoo.ru/78c146¢4
N3MepeHne reoMeTpruieCKuX BeIMUUH
bubmuoreka [JOK
2 T 19 1
PEYTOTBHHIHN https://m.edsoo0.ru/78c146¢4
3 [TapamnensHocTs. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOTOYI'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpssMoyTroabHEIC TPEYTONLHUKU 7 bubmorera [IOK
p T pey https://m.edsoo0.ru/78c146¢4
bu6mmoreka [IOK
5 r 5 1
COMETpIHECiiie HepasercTha https://m.edsoo.ru/78c146¢4
OKpyXHOCTB. [ 'eoMeTpruecKkue MecTta
6 ToqpefKHOCT OCHUS CE)'[OMO bIO ITUPKYJIS 18 1 bubmorexa HOK
L p HIBIO HHPIY. https://m.edsoo.ru/78c146c4
Y JTUHCUKHU
7 [ToBTOpeHue, 06001ICHNE, 10 1 bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHu’ https://m.edsoo.ru/78c146¢4
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uupoBbIe
Ne /i P KouTtpoasn IpakTHYecK (pp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThbI ue padoThbl
pecypcsl
N bubnuoreka [{OK
! HeTbpexyrobHHKL 22 ! https://m.edsoo.ru/a5cb98eb
bubnuoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bubnuorexa [JOK
3 Hnomaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u Hayana 13 | bubnuoteka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYIIIBl M 4ETBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 1 bubnuoteka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aus bubnmorexa [JOK
6 - 10 1
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumMeHoBaHnue pa3aesioB H TeM nudpoBLIe
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )
NMporpamMMbl Bceero o0pa3oBaTejibHbIE
e padoThI e padoThbl
pecypcsl
bubnuorexa [JOK
I Pernerie TpeyrombHikos 22 ! https://m.edsoo.ru/dddde230
bubnuorexa [JOK
2 Tonobue Tpeyrompuuios 12 ! https://m.edsoo.ru/dddde230
bubnuorexa [JOK
3 Mertox koopauHat 10 ! https://m.edsoo.ru/dddde230
bubnuoreka [JOK
4 Bexropet 20 ! https://m.edsoo.ru/dddde230
bubnuorexa [JOK
> JLTHHa OKPYKHOCTH H IUIOWA/b Kpyra 16 ! https://m.edsoo.ru/dddde230
bubnuorexa [JOK
1
6 JIBIDKCHH [110CKOCTH 0 https://m.edsoo.ru/dddde230
. [ToBTOpenHue, 06001eHNuE, 12 | bu6mmoreka [IOK
cucTeMaTU3alus 3HaHU https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
Tema ypoka

n/n
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS TEOMETPUH
2 HavansHnele nonsarusa reometpun. Touka, npsimasi, OTpE30K, J1yd
3 HavanpHble nonsaTus reomerpun. Touka, mpsmasi, 0OTpe30K, 1y
4 ITonsatue 06 akcuome, Teopeme, J0Ka3aTeNbCTBE, ONPEAEICHUH, CBONCTBE, IPU3HAKE
5 B3anMHOe pacnonokeHue To4eK Ha IpsAMou. MI3Mepenue JIMHBI OTpe3Ka, PACCTOSHUE MEKIY TOUYKAMHU
6 B3aumHoe pacronoxeHue Touek Ha nIpsMoi. MI3MepeHne JIMHbI OTPE3Ka, PACCTOSHUE MEXY TOUKaMU
7 B3anMHOe pacnonokeHue To4eK Ha IpsaMou. M3Mepenue JIMHBI OTpe3Ka, PACCTOSHUE MEKIY TOUYKAMHU
8 [Tosymiockocts 1 yroi. Buasl yrinos. M3mepeHue BeIMYMH yIioB
9 [Tosymiockocts 1 yroi. Buasl yrios. M3mepeHue BeIMYMH yIiloB
10 [Tonymiiockocts u yroii. Buzasl yrinos. 3mepeHue BeTM4YuH yriioB
11 Beprukanbable 1 cMexkHbIe yribl. [lapamienpHble 1 nEpIeHIUKYIIAPHBIE IPSIMbIE
12 Beprukanbable 1 cMexkHbIE yribl. [lapamuienpHble 1 nEpIeHIUKYIIAPHBIE IPSIMbIE
13 Beprukanbhsie u cMexHbIe yriibl. [lapannensHelie U eprneH uKyIsipHbIE IIPSMBbIE
14 Beprukanbable 1 cMexkHbIe yribl. [lapamuienpHble 1 nEpIeHIUKYIIPHBIE IPSIMbIE
15 Beprukanbhsie u cMexHbIe yruibl. [lapannensHplie U eprneH uKyIsIpHbIE ITPSMBbIE
16 buccekrpuca yria
17 buccekrpuca yria
18 buccekrpuca yrna
19 Jlomanas. Buapl 1omMaHbIX. JjIMHA TOMaHOM
20 Jlomanas. Buapl 1omMaHbIX. JjIMHA TOMaHOM




21

MHOFOYI‘OJII)HI/IKI/I. HepI/IMeTp MHOI'OYTrOoJIbHHKA. ITonsarue o BBITYKJIBIX WU HECBBIITYKJIBIX MHOI'OYT'OJIBHUKAX

22 Mmuoroyronsauku. [lepumerp MHOrOyronpHuka. IIoHATHE O BBITYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

23 Mmuoroyronsauku. [lepumerp MHOrOyronpHuka. IIoHATHE O BBITYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

24 MmuoroyronasHuku. [lepumerp MHOroyrojapHuka. IloHsTHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX

25 Mmuoroyronsauku. [lepumerp MHOrOyronpHuka. IIoHATHE O BBITYKIIBIX U HEBBIITYKJIBIX MHOTOYT OJIbHUKAX

26 NHCTpyMEHTBI UIsl U3BMEPEHUN U TOCTPOSHUN

27 NHCTpyMEHTBI UIsl U3BMEPEHUN U IOCTPOSHUN

)3 KonrponsHas padora no teme "Hauana reomerpun. IIpocreiinme reomerpuueckue GUrypsl 1 Ux cBoiictsa. Msmepenue
reoMeTpuyeckux guryp"

29 Menuana, bucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA

30 Menuana, GucceKTpuca 1 BbICOTa TPEYroJIbHUKA

31 PaBeHCTBO TpeyroabHUKOB

32 IIepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYT'OJBHUKOB

33 IlepBslii 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

34 IlepBslii 1 BTOPOU IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

35 IIepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA TPEYT'OJBHUKOB

36 IlepBslii 1 BTOPOU IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

37 PaBHOOeIpeHHbIE TPEYTOJIBHUKY U UX CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKY U UX CBOMCTBA

39 PaBHOOe1peHHbIE TPEYTOJBHUKY U UX CBOMCTBA

40 [Ipu3Hak paBHOOEAPEHHOTO TPEYrOJIbHUKA

41 ITpu3Hak paBHOOEIPEHHOTO TPEYrOJIbHUKA

42 Tperuil npu3HaK paBeHCTBA TPEYTOJIBHUKOB

43 Tpernii npu3HaK paBEHCTBA TPEYTOJIbHUKOB

44 Tperuil npu3HaK paBeHCTBA TPEYTOJIBHUKOB




45

@urypsl ¢ oceBoil cummerpuei. [Ipumepsl cuMMETpUM B OKPYXKAIOIIEM MHUPE

46 ®urypsl ¢ oceBoit cummeTpueil. [IpuMepbl cHMMETPUH B OKPYKAIOILEM MUPE

47 KonTponbnas pabota no teme "TpeyronbHuxu"

48 [TapanienpHOCTb MPSIMBIX

49 CBoiicTBa ¥ MPU3HAKU MAPATIIEIBHBIX MPSIMBIX

50 CaolicTBa ¥ NPU3HAKY MapaJIIEIIbHBIX IPSIMBIX

51 CaolicTBa ¥ NPU3HAKY MapaJIIENIbHBIX IPSIMBIX

52 CBoiicTBa M IPU3HAKYU MapaUIEIbHBIX TPIMBIX

53 CaolicTBa ¥ NPU3HAKY MTapAJIIEIIbHBIX MIPSIMBIX

54 CBoiicTBa U IPU3HAKYU MapaJUIEIbHBIX IPIMBIX

55 CymMma yrioB TpeyrojibHUKa

56 CymMma yrioB TpeyrojibHUKa

57 Bneunue yrisl TpeyrojibHUKa

58 Bueminue yriel TpeyrojabHUKa

59 CymMa BHYTPEHHHX YIJIOB MHOTOYTI'OJIbHUKA M CyMMa BHEIIHHUX YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA
60 CyMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIbHMKA U CyMMa BHEUIHHMX YTJIOB BBIITYKJIOIO MHOTOYI'OJIbHUKA
61 CymMa BHYTPEHHMX YIJIOB MHOTOYTI'OJIbHUKA M CyMMa BHEIIHHUX YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA
62 KonTponbnas pabota no teme "IlapamiensHocts. Cymma yriioB MHOTOYrojbHUKa"

63 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB

64 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYT'OJIbHUKOB

65 [leprienaAuKyIsAp U HaKJIOHHAA

66 CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€

67 CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€

68 [IpsiMoyronbHBIA TpeyroibHUK ¢ yriaoMm B 30 rpaaycoB

69 [IpsimoyronbHBIN TpeyrojbHUK ¢ yriioM B 30 rpagycoB




70

CooTHoneHus MCKAY CTOPOHAMH U yIJIaMH TPCYIrOJIbHUKA

71 CooTHoIEHNs MEXly CTOPOHAMU U yTJlaMU TPEyroJbHUKa

72 HepasencrtBo tpeyrosnbauka. HepaBeHCTBO 0 MIMHE JIOMAHOU

73 HepaBeHcTBO MeK 1y NEPIIEHINKYIIIPOM U HAKIIOHHOW. PaccTosiHue OT TOYKH 10 NPSAMOU

74 KonTponbnas pabota mo temam "IIpsimoyronbabie TpeyronsHuku', "['eomeTpuueckue HepaBeHcTBA"

75 OKpYyX)HOCTb, XOP/Ibl U TUAMETPBI, UX CBONCTBA

76 OKpYyX)HOCTb, XOP/Ibl U TUAMETPBI, UX CBONCTBA

77 B3aumHoe pacnionoxenue OKpyHOCTU U npsAMoii. KacarenpHas u cekynias K OKpy>KHOCTH

78 B3aumHoe pacnionoxenue okpyxHocTu U npsaMmoii. KacarenbHas u cekymias K OKpy>KHOCTH

79 B3aumnoe pacnonoxenue OKpyKHOCTH U npsAMoii. KacarenpHas U cekymias K OKpy>KHOCTH

80 OKpy>XHOCTb, BIIICAHHAS B yTOJI

81 OKpyXHOCTb, BIIUCAHHAS B YTOJI

82 ITonsTe 0 reoMeTpUUECKOM MeCTe To4eK. [IpuMepbl reoMeTpUYECKUX MECT TOYEK Ha INIOCKOCTH

83 [TonsiTre 0 reoMeTpuuecKOM MecTe Touek. [Ipumepbl TeoMeTpuYecKuX MECT TOUEK Ha IIIOCKOCTH

84 OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

85 OnucanHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 MeTo reoMeTpuYeCKUX MECT TOUYEK IPU PELIEHUH F'€OMETPUUECKHUX 3a1au

87 MeTo reoMeTpUYECKUX MECT TOYEK IIPU PEIIEHUH N'€OMETPUUECKHUX 3a1au

88 MeTo reoMeTpuYeCKUX MECT TOUYEK IPU PELIEHUN N'€OMETPUUECKHUX 3a1au

89 MeTo reoMeTpuYeCKUX MECT TOUYEK MPU PELIEHUU T'€OMETPUUECKHUX 3a]1au

90 O6ocHOBaHMs TPOCTEUIINX TOCTPOCHUH, ITAllbI 33/1a4X Ha TOCTPOEHUS, PELLICHHUE 3ajlay Ha TOCTPOSHHE IUPKYJIEM U JIMHEHKOMH
91 O6ocHOBaHMS TPOCTEUIINX TTOCTPOCHUH, ITAITBI 33/1a4X Ha MIOCTPOCHUS, PEIICHHE 3a7ad Ha MOCTPOSHHE IIUPKYJIEM U JTMHEUKOMH
92 KonrponsHas padora o teme "Okpyx HOCTh. ['eomerprueckue mecta Touek. [IocTpoeHus ¢ MOMOIIBIO HUPKYIIS U JIMHEHKN"
93 IToBTOpenue u o6o0imeHue. Pemenue 3a1a4, WILTIOCTPUPYIOIINX CBA3H MEXY Pa3IMYHBIMU TEMaMU Kypca

94 [ToBTOpenue n o6o0meHue. Pemenue 3a1a4, MILTIOCTPUPYIOIINX CBS3H MEX/y Pa3IMYHBIMHA TEMaMH Kypca




95

[ToBTOpeHme u 0600meHue. Pemenue 3a1a4, WDTIOCTPUPYIOIINAX CBSI3U MKy pa3IMIHBIMU TEMaMH Kypca

96 [ToBTOpenue n o6o0IIeHue. Perienue 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEX/y Pa3IMYHBIMA TEMaMH Kypca
97 [ToBTOpenue u o6oOIIeHue. Perienue 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEX/y Pa3IMYHBIMA TEMaMH Kypca
98 [ToBTOpeHme u 0600meHue. Pemenue 3a1a4, WLTIOCTPUPYIOIINAX CBSI3U MKy pa3IMIHBIMU TEMaMH Kypca
99 [ToBTOpenue n o6o0IIeHue. Perienue 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEX/y Pa3IMYHBIMA TEMaMH Kypca
100 [ToBTOpeHme u 0600meHue. Pemenue 3a1a4, WDTIOCTPUPYIOIINAX CBSI3U MKy pa3IMIHBIMU TEMaMH Kypca
101 Hrorosas konTpoipHas pabota

102 [ToBTOpenue n o6oOIIeHue. Perenue 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEX/y Pa3IMYHBIMH TEMaMH Kypca




8 KJIACC

Nen/m | Tema ypoka
1 [Tapannenorpamm, ero npu3Haky U CBOWCTBA
2 [Tapannenorpamm, ero npu3Haky U CBOKWCTBa
3 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA
4 [Tapannenorpamm, ero npu3Haky U CBOKWCTBa
5 [Tapannenorpamm, ero NpuU3HaKu U CBOMCTBA
6 [IpsmoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKHU U CBOMCTBA
7 [IpssMoyronbHUK, POMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA
8 [IpsmoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKHU U CBOMCTBA
9 [IpssMoyronbpHHK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA
10 Cpenusig nuHUs TPEYroJbHUKA
11 Cpenusiga nuHus TPEYroJbHUKA
12 Tpanenus. PaBHoOeapenHas Tpamnenus, €€ CBONCTBA U MPU3HAKU
13 Tpanenus. PaBHoOenpenHas Tpamnenus, e€ CBONCTBA U IPU3HAKU
14 [IpsiMmoyronbHas Tpanenus
15 Cpenusis TUHUS Tpaneun
16 Teopema Paneca
17 Teopema Paneca
18 TeopeMa 0 IpONOPLMOHATIBHBIX OTPE3Kax
19 Teopema 0 IpoONOPIUOHATIBHBIX OTPE3KAX
20 LlenTp Macc TpeyroibHHUKa
21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI
22 KonTponbnas pabota no Teme "HUeThIpEXyroapbHUKT"




23 [Tomo6ue TpeyrobHUKOB, KOA(GUITHMEHT TOA00HS

24 [Tonobue TpeyroabHUKOB, K03 PHUIHEHT To100us

25 ITpu3Haku no00us TPEYTrOIbHUKOB

26 [Ipu3Haku no100Us TpEyroabHUKOB

27 ITpu3Haku no 00U TPEYTrOIbHUKOB

28 [Ipu3naku no100Us TpEyroabHUKOB

29 [Ipu3Haku no100Us TpEyroabHUKOB

30 ITpu3Haku no00us TPEYTrOIbHUKOB

31 [Tpumenenne nogo0us P PEIICHUH MPAKTUYECKHUX 3a/1a9

32 [TpumeHeHure nog00Ms P PELLICHUH TPAKTUYECKUX 3a/1a4

33 [Tpumenenne noo0us P PEIICHUH MPAKTUIECKHUX 3a/1a9

34 [Tpumenenne nogo0us P PEIICHUH MPAKTUIECKHUX 3a/1a9

35 ITpumeHeHne no00Ms P PELLICHUH TPAKTUYECKUX 3a/1a4

36 [Tpumenenne nogo00us P PEIICHUH MPAKTUIECKHUX 3a/1a9

37 BBenenne noHsaTHs npeodpazoBaHus MOJ00US U TOTOOHBIX (Uryp

38 KontpoinbHas padora o teme "Ilomooue"

39 [Tonstre miomaau. CBolcTBa IIIOMIAIEH T€OMETPUUIECKUX (DUTYD

40 [Tonsarue nnomaau. CBoNCTBA MJIOLIAACH reoMeTpUIecKux puryp

41 [Tonsitue momaau. CBoOWCTBA IUIOMIA/ICH TEOMETPUUECKUX (PUryp

42 [pocreiimme hopMyIIsl A IIOMAAN TPEYTOIbHHKA, TapaJJIeNIorpaMMa, poMOa 1 Tpanenu
43 ITpocreiiue popmysasl A MIIOLAAN TPEYTOIbHUKA, TapajljieorpaMma, poMoa 1 Tpaneuuu
44 [Ipocreiimme hopMyIIsl A7 IIOMAAN TPEYTOIbHHKA, TapaJJIeslorpaMMa, poMOa 1 Tpanennu
45 [Tpocreiimme hopMyItbl s TUIOIIAIN TPEYroJIbHUKA, TapajuIesiorpaMMma, poMOa 1 Tpareium
46 IIpocreiimme ¢hopmysasl A MIIOLAAN TPEYTOIbHUKA, TapajljiesorpaMma, poMoa 1 Tpaneuuu
47 [Tpocreiimme GopmyItbl s TUIOIIAIN TPEYTroJIbHUKA, TTapajuIesiorpaMMa, poMOa 1 Tpareium




48 [pocreiimme hopMyIIsl s IIOMAAN TPEYTOIbHHKA, TapaJlJIesIorpaMMa, poMOa 1 Tpanennu
49 IIpocreiiue ¢hopMysasl A MIIOLAAN TPEYTOIbHUKA, TapajljiesorpaMma, poMoa u Tpaneuuu
50 IIpocreiime ¢popMysasl A MIIOLAAM TPEYTOIbHUKA, TapajljiesorpaMma, poMoa 1 Tpaneuuu
51 [Tnomann moxoOHBIX Guryp

52 [Tnomanu nogobHbIX Guryp

53 [Tnomaau moxoOHBIX Guryp

54 KonTponbnas padbora mo Teme "ITnomans"

55 Teopema [Tudaropa

56 [Ipumenenue Teopemsl [ludaropa npu pemieHU NpakTUYECKUX 3a]1a4

57 [Ipumenenue Teopemsl [Tudaropa npu permeHNN MPaKTUISCKUX 3aa9

58 [Ipumenenue Teopemsl [ludaropa npu pemeHUN NpakTUYECKUX 3a]1a4

59 [Ipumenenue Teopemsl [Iudaropa npu pemieHMN NpakTUYECKUX 3a]1a4

60 ITpumenenue Teopemsl [Tudaropa npu pereHun npakTHYECKUX 3a1a4

61 [IpornopuroHalibHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 [IpornopuroHalibHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponopuroHalIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE

64 [IpornopuroHalibHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopuroHalIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE

66 [IpornopuroHalibHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE

67 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOTO YIJla MPSIMOYTOJIbHOI'O TPEYT OJIbHUKA

68 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC OCTPOT0 YIJIa MPSMOYTOJIbHOTO TPEYTOJIbHUKA

69 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOTO YIJIa IPSIMOYTOJIbHOT'O TPEYT OJIbHUKA

70 Tpuronomerpuueckue ¢pynkuuu yrios B 30°, 45° u 60°

71 Tpuronomerpuyeckue Qynkiuu yriaos B 30°, 45° u 60°

72 KonTtponsHas padora no reme "Teopema [Tudaropa u Hauana Tpuronomerpun”




73

Bnoucannsie n LHCHTPAJIBbHBIC YIJIbI

74 Bniucanneie U IEeHTpanbHbIE YIJIbl

75 Bniucanneie v ieHTpanbHbIE YIJIbl

76 BrniucanHble 1 IeHTpaIbHbIE YIJIbI

77 Yron Mexay KacaTelbHOU U XOpAoH

78 Yros Mexay KacaTeJIbHOU U XOpAOH

79 VYTIubl MEXAY XOpJAaMU U CEKYLIUMU

80 VYriael MEXAY XOpAaMHU U CEKYLLIMMU

81 BrucanHble 1 ONIMCAaHHBIE YETHIPEX YT OJIbHUKH

82 Briucansble 1 onucaHHble YEThIPEXYTOJIbHUKI

83 CaoiicTBa ¥ NPU3HAKY BIMCAHHOI'O YETHIPEXYTOJIbHUKA

84 CaoiicTBa ¥ IPU3HAKY BIMCAHHOT'O YETHIPEXYTOJIbHUKA

85 CBoiicTBa M IPU3HAKU BIMCAHHOI'O YETHIPEXYTOJIbHUKA

86 CaoiicTBa ¥ NPU3HAKY BIMCAHHOTO YETHIPEXYTOJIbHUKA

87 B3anMHOe pacnosnoxeHue 1ByX OKpPYKHOCTEU

88 B3auMHoe pacnosioxkeHue AByX OKpY>KHOCTEMH

89 Kacanue oxpyxHocreit

90 Kacanue okpyxHocTeit

91 OOurre KacaTenbHBIC K IBYM OKPYKHOCTSIM

92 KonTtponsHas padora o Teme "YTIIbl U 4eThIPEXYTOIBHUKH, CBI3aHHBIE C OKPYKHOCTBHIO"

93 IToBTOpenue u o6o01meHue. Penenne 3a1a4, WILTIOCTPUPYIOIINX CBA3M MEX]y Pa3INYHbBIMU TEMaMM Kypca
94 [ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBSA3U MEXKTY pa3IMIHBIMU TEMaMH Kypca
95 [ToBTOpeHMe u 06001mEeHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBA3U MEXKITY pa3IMIHBIMU TEMaMH Kypca
96 IToBTOpenue u o6o0imeHue. Penenne 3a1a4, WILTIOCTPUPYIOIIUX CBA3M MEX]y Pa3INYHbBIMU TEMaMH Kypca
97 [ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WDTIOCTPUPYIOIINUX CBA3U MEXKITY pa3InIHBIMU TEMaMH Kypca




98

[ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBSI3U MEXKTY pa3IMIHBIMU TEMaMH Kypca

99 [ToBTOpenue u 0600IIeHHEe. PeneHne 3a1a4, WUTIOCTPUPYIOIINX CBI3H MEXK/Y Pa3IMYHbIMUA TEMaMH Kypca
100 [ToBTOpenue u 0600IIeHHe. PeneHne 3a1a4, WUTIOCTPUPYIOIINX CBI3H MEXK/Y Pa3IMYHBIMUA TEMaMH Kypca
101 Hrorosas KoHTpoJIbHAs paboTa

102 [ToBTOpenue u 0600IIeHHe. PeneHne 3a1a4, WUTIOCTPUPYIOIINX CBA3H MEXK/Y Pa3IMYHBIMUA TEMaMH Kypca




9 KJIACC

Nen/m | Tema ypoka
1 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°
2 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
3 ®opMyIibl TPUBEAECHUS
4 @opMyIIBI IPUBEAECHUS
5 Pemenue tpeyroiapHuKoB. Teopema KOCUHYCOB
6 Pewenue tpeyronbankoB. TeopeMa KOCUHYCOB
7 Teopema cuHyCOB
8 Teopema cuHycoB
9 Pemrenue nmpakTuueckux 3aaad ¢ UCMOJIb30BAaHUEM TEOPEMbl KOCUHYCOB U TEOPEMbI CHHYCOB
10 Pemrenue npakTuueckux 3aad ¢ UCHOJIB30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
11 Pemrenue npakTuueckux 3aad ¢ UCHOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
12 Pemenue nmpakTuueckux 3aau ¢ UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
13 Tpuronomerpuyeckue GopMysbl JIsl IIIOMAAN TPEYTOJIbHUKA, MapajienorpaMmma
14 Tpuronomerpuyeckue GopmMysbl JJisl IIIOMAAN TPEYTOJIbHUKA, MapajienorpaMmma
15 Tpuronomerpudeckue GOpMyIIbl ISl IUIOMIAN TPEYTOJIbHUKA, TapajuieIorpaMmma
16 Tpuronomerpuyeckue GopMyibl IJIsl IIIOMAAN TPEYTOJIbHUKA, MapajieorpaMmma
17 ®opwmyia ['epona
18 ®opmyna ['epona
19 ®opwmyia ['epona
20 dopMyia MIOHIAAN BBITYKIOTO YeTHIPEXYTOJbHUKA
21 dopMyia IIOMIAIN BBITYKIOTO YeThIPEXYTOJbHUKA
22 KonTponbhas pabota no teme "Perienne TpeyroibHUKOB"




23

Xop/ibl U 1T01I00HBIE TPEYTOJBHUKH B OKPYKHOCTHU

24 Teopema o mpou3BeEHUN OTPE3KOB XOPI

25 Teopema o mpou3BeIEHUU OTPE3KOB XOPI

26 Teopembl 0 TPOU3BENEHNUN OTPE3KOB CEKYIIUX

27 Teopembl 0 MPOU3BEACHUN OTPE3KOB CEKYIINX

28 Teopema o KBajipaTe KacaTeabHON

29 Teopema 0 KBajipaTe KacaTeabHOI

30 Teopembl UeBnl 1 MeHenas

31 Teopems! UeBbl 1 Menenas

32 Teopembl UeBnl 1 MeHnenas

33 [TonsiTue 0 romoTeTUN

34 Kontponsnas padora no reme "[lomodue TpeyronbHUKOB"

35 YpaBHeHHE MPSAMOI HA TUIOCKOCTH. YTI0BOU KO3 (GUIIMEHT 1 CBOOOIHBIN UJIEH, UX T€OMETPUUYECKUN CMBICIT
36 YpaBHeHHE MTPSIMOI Ha TUIOCKOCTH. YTIIOBOH KOA((GUIIEHT ¥ CBOOOIHBIN YJICH, UX TEOMETPUIECKUN CMBICIT
37 [MTapannenbHOCTh U MEePIEHINKYISIPHOCTD MPSMBIX (depe3 yriioBoi ko3 duuneHr)

38 YpaBHEHHE OKPYKHOCTH

39 HaxoxaeHue nepeceyeHnit OKpyKHOCTEN U NPSAMbIX B KOOpJAUHATAX

40 Haxoxaenue nepecedeHuit OKpyKHOCTEH U MPSAMBIX B KOOpIUHATAX

41 dopMyita pacCTOSHUSA OT TOYKH 10 IPSIMOU

42 [Inomanpe napanienorpaMmma B KOOpAUHATaX, MOHITHE 00 OPUEHTUPOBAHHOM MJI01AAH

43 [IpumeneHne MeTo/1a KOOPAMHAT B IPAKTHUECKU-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1adax
44 KonTponbHas padbota o teme "MeTo koopauHat"

45 Bekrops!l Ha III0CKOCTH

46 CrnosxeHue 1 BBIYMTaHHE BEKTOPOB — IPaBHJIa TPEYroJIbHUKA U MapalljieiorpaMmma

47 CrnosxeHue v BBIYMTAaHUE BEKTOPOB — IIpaBHJIa TPEYTOJIbHUKA U MapaJljiesiorpaMmma




48

YMHOKEHUE BEKTOPa Ha YUCIIO

49 Koopaunartsl BekTopa

50 CrnosxeHue v BBIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO B KOOPAUHATAX
51 CrnosxeHue v BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO B KOOPAWHATAX
52 [IpumeneHnue BEeKTOPOB B (pu3MKe, LIEHTP Macc

53 [TonsaTue o 6asuce (Ha MIOCKOCTH). Pa3noskeHuss BEKTOPOB 10 6azucy

54 [TonsTre o 6a3uce (Ha MIOCKOCTH). Pa3ioxeHus] BEKTOPOB 1O OAa3UCy

55 [TonsTue o 6a3uce (Ha mIockocTH). Pa3noxeHus: BEKTOPOB MO 6a3UCy

56 CkanisipHO€ IPOU3BE/IEHNE BEKTOPOB, TEOMETPUUECKUI CMBICI U BBIPAKEHHUE B IEKAPTOBBIX KOOPAUHATAX
57 JMCcTpuOYTUBHOCTD CKAIIPHOTO MPOU3BEACHUS

58 CkansipHO€ IpOU3BEJICHUE U ITPOCIUPOBAHNE

59 [IpuMeHeHne CKaIsipHOTro IPOU3BEIEHUS BEKTOPOB 1JI HAX0XAECHUS JUIMH U YIJIOB
60 [IpuMeHeHne CKaIsipHOTO IPOU3BEICHUSI BEKTOPOB I HAXO0XACHUS UIUH U YTIIOB
61 [IpyuMeHeHne CKaIsipHOro IPOU3BEIEHUS BEKTOPOB 1JI HAX0XAECHUS JUIMH U YIJIOB
62 Pemenue reoMmeTprueckux 3ajau ¢ IOMOIIBIO CKAJIIPHOTO NPOU3BEACHUS

63 Pemennie reoMmeTprueckux 3a7au ¢ TOMOIIBIO CKAJIIPHOTO MPOU3BEACHHUS

64 KonrtponsHas padora o Teme "Bexropsr"

65 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BHIYUCIICHUE HX 2JIEMEHTOB

66 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 3JIEMEHTOB

67 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 3JIEMEHTOB

68 [IpaBuiIbHBIE MHOTOYTOJIbHUKH, BHIYUCIICHUE HX 3JIEMEHTOB

69 Yucno 1 IMHA OKPYKHOCTH

70 Yucno m v yIMHa OKPYKHOCTH

71 JIlnuHa nyru OKpy>KHOCTH

72 JUInHa 1yTU OKPYKHOCTHU




73

Pannannas mepa yrna

74 Panuannasa mepa yrna

75 [Tnomanp kpyra u ero 3JeMEHTOB (CEKTOpa M CErMEeHTa)

76 [Inomianp Kkpyra u ero 3J€MEHTOB (CEKTOpa U CErMEHTa)

77 [Tnomanp kpyra u ero 3JeMEHTOB (CEKTOpa U CErMEeHTa)

78 Brruncnenue nepuMeTpoB U IUIOIAAEH GUryp, BKIIOYAIOLINX JIEMEHTHI Kpyra

79 Brruncnenue nepuMeTpoB U IIOIAAEH GUryp, BKIIOYAOLINX JIEMEHTHI Kpyra

80 Kontponbnas no teme "J{imHa OKpyKHOCTHU U TUI0IIAAL Kpyra"

81 LlenTpanpHas cuMMeTpus

82 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI

83 [ToBoport

84 OceBas cummeTpus

85 [ToBTOpenue u 06061eHne. Pemenue 3a1a4, WIITIOCTPUPYIOIIUX CBSI3U MEXKIY pa3IndHBIMU TEMaMH Kypca
86 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU OCH

87 [TapanienbHblil nepeHoc

88 ITousaTre ABMIKEHUS U €TO CBOIICTBA

89 PaBenctBo Quryp

90 [IposiBIeHUs: CHMMETPUU B IPUPOJE, )KUBOIKUCH, CKYJIBIITYPE, APXUTEKTYpE

91 Komno3unuu nBukeHuit (mpocreiiiye npumepsbl)

92 [ToBTOpeHme u 06001mEeHue. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBA3U MEXKTY pa3InIHBIMU TEMaMH Kypca
93 [ToBTOpenue u 06061IeHue. Pemenue 3a1a4, WITIOCTPUPYIOIMIUX CBSI3U MEXKIY pa3IndHBIMU TEMaMH Kypca
94 [ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBSA3U MEXKTY pa3IMIHBIMU TEMaMH Kypca
95 [ToBTOpeHMe u 06001mEeHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBA3U MEXKITY pa3IMIHBIMU TEMaMH Kypca
96 [ToBTOpenue u 06061IeHne. Pemenue 3a1a4, WIITIOCTPUPYIOIIUX CBSI3U MEXKIY pa3InYHBIMU TEMaMH Kypca
97 [ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WDTIOCTPUPYIOIINUX CBA3U MEXKITY pa3InIHBIMU TEMaMH Kypca




98 [ToBTOpeHMe u 06001meHNe. Pemenue 3a1a4, WLTIOCTPUPYIOIINUX CBSI3U MEXKTY pa3IMIHBIMU TEMaMH Kypca
99 [ToBTOpenue u o6o0IIeHUe. Penienne 3a/1a4, WILTIOCTPUPYIOIINX CBS3H MEXKIy Pa3IMYHBIMU TEMaMH Kypca
100 [ToBTOpenue u o6o0IIeHUe. Pernienne 3a/1a4, WILTIOCTPUPYIOIINX CBS3H MEXKIy Pa3IMYHBIMU TEMaMH Kypca
101 Hrorosas KoHTpoJIbHAs paboTa

102 [ToBTOpenue u o6o0IIeHUe. Pernienne 3a/1a4, WILTIOCTPUPYIOIINX CBS3H MEXKIy Pa3IMYHBIMU TEMaMH Kypca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

7 KIIACC
Kon
nposeps .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
eMoro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
pe3yJbT
ara
6 I'eomerpus
PacrioznaBate u3y4yeHHBIE TeOMETpUYECKHE (UTYPBI, OMPENeIsITh HX B3aUMHOE
6.1 pacroioX)eHue, M300paxarb reoMeTpHueckue (UTYphl, BBINOIHITH YEPTEKH IO
' yCIOBUIO 3a1aud. M3MepsaTh JIMHEHHBbIE W YIJIOBbIE BENWYHMHBI. PemaTe 3agaun Ha
BBIUMCJIEHHUE JUIMH OTPE3KOB U BEJIUYHH YIJIOB
Jenate rpyOyr0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH TMPEAMETOB B pealibHOM
6.2 JKU3HU, pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznmuuaTh pa3mepbl 3TUX OOBEKTOB IO
MOPSAIKY BEIUYMHBI
6.3 CtpouTth 4epTexku K reOMETPUUECKUM 3a]1a4am
6.4 [losnp30BaTbesl MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh IMPU3HAKU U
' CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4
6.5 [TpoBOAUTH JTOTUYECKHE PACCYNKACHUS C UCIIOIB30BAHNEM T€OMETPUUYECKUX TEOPEM
[Tonb30BaThCs MpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOHCTBOM
6.6 MeIMaHbl, MPOBEIEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PELICHUH
reOMEeTPHUECKHX 3a7a4
OmnpenensaTs MapauIeIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE 00pasyeT c
6.7 HUMHU cekymas. OnpeneisTh NapalieIbHOCTh MPSAMBIX C IIOMOIIbIO PABEHCTBA
pPAacCTOSHUN OT TOYEK OJAHOU MPSAMOM A0 TOYEK APYTror IpsMOi
6.8 Pemats 3a1aun Ha kieryaroit Oymare
[IpoBOANTH BBIYMCIIEHUS U HAXOJUTH YHCIOBbIE M OYKBEHHbBIE 3HAYCHHs YIJIOB B
FeOMETPUUYECKHUX 3a/]adyaX C MHCIOJb30BAHHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U
6.9 MHOTOYTOJTbHUKOB, CBOHCTB YIJIOB, OOpa30BaHHBIX IIPU MEPECEUYCHUH IBYX
napajuleJIbHBIX HPSIMBIX CeKylled. Pemiate nmpakTudyeckue 3ajjaud Ha HaxOXKICHHE
YIJIOB
6.10 Brnanets moHATHEM T€OMETPHUYECKOTO MECTA TOYECK. Y METh ONPEACTSATh OMCCEKTPHUCY
' yria v CepeIMHHBIN NEePIEHAUKYIISIP K OTPE3KY KaKk T€OMETPUUYECKUE MECTA TOUEK
@opMynupOBaTh OMNpEAETCHUS OKPYKHOCTHU U Kpyra, XOpIbl H JUaMeTpa
6.11 OKPY’KHOCTH, IOJIb30BAaThCA MX CBOWCTBAMHU. YMETh NMPUMEHSITH 3TH CBOMCTBa MpH
pelieHuu 3a1a4




Bnagets noHsiTHEM ONKUCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
6.12 e nentp. Ilomb3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHHUKA
' MepeceKkaroTcsl B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC MEPHEHIUKYISPHI K
CTOpPOHAM TPEYTOJbHUKA NEPECEKalOTCs B OAHON TOUKE
6.13 Biamerp mnoHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOH O
' NEePIEeHIUKYJIIPHOCTH KacaTelbHON U paaunyca, IPOBEAEHHOIO K TOUKE KacaHUs
6.14 [lonb3oBarbest MpOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMH, IIOHUMATh HX
' MPAKTUYIECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUS C TIOMOIIBIO LUPKYIS H
' JIMHEHKH
8 KUIACC
Kon
nposeps .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
emoro o0pa3oBaTe/IbHOM NPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbT
ara
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I0Jb30BaThCS
' UX CBOMCTBaMU MpHU PELICHUU N'€OMETPUUECKHUX 3a]1au
62 [IpumeHsTH CBOMCTBA TOUKM MEpPECEUEHUs MEIMaH TPEYrojbHUKA (LIEHTpa Macc) B
' pelLIeHnH 3a0a4
Bnagerp moHsTHeM cpeiHeW JIMHUU TPEYroJbHUKA M Tpaleluu, MPUMEHSITbh HX
63 CBOWCTBA IpU pelieHnu reomeTpudeckux 3amad. [lonb3oBarbest Teopemoit Dareca u
' TEOpEMOl O TMPONOPIHUOHATBHBIX OTpE3Kax, MNPUMEHITb WX [UJIs pelIeHUs
IIPaKTUYECKUX 3aj1a4
6.4 [TpuMeHsTh NPU3HAKK [1000MS TPEYTOJbHUKOB B PELICHUN T'€OMETPUUECKHX 33124
[Tonb3oBatbes Teopemoit [udaropa mist perieHust reOMETPUUYECKUX U MTPAKTHUYECKUX
6.5 3amady.  CTpouTh  MaTeMaTHYECKyl0  MOJETb B  MPAKTUYECKHX  3ajadax,
CaMOCTOSITENILHO JIeNaTh YepTEXK U HAXOUTh COOTBETCTBYIOLIUE ITTMHBI
6.6 Bnaners noHATHSAMHU CHHYCa, KOCHHYCAa M TaHI'€HCAa OCTPOrO YIia IpsIMOYTOJIbHOTO
' TpeyrojbHuka. [101p30BaThCs STUMU MOHATUAMHU JUIsl PELICHUS TPAKTUYECKUX 3a]1a4
Bbraucnare  (pa3nuyHbIME - crioco0amMH) IUIOIAAb TPEYrojJbHUKAa W IUIOMIAAN
6.7 MHOTOYTOJBHBIX (GUTYP (TIONB3YSICh, TJe HEOOXOAMMO, KaIbKYJIATOpOM). [IpuMeHsITh
[I0JIy4YE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax
Bnagerh MOHATHUSMHU BIHCAHHOTO M IEHTPAIBHOTO yriia, UCHOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIiaX, YIJIax MeXAy XOopJaMH (CEeKYIIUMHU) U YIiie MEXIy KacaTelbHON
Y XOPJI0i1 TIpHU peleHnH FreOMEeTPHUUECKHX 3a1a4
6.9 Bnagerp mMOHSTHEM ONMUCAaHHOTO 4YETBHIPEXYrOJIbHMKA, MPUMEHSITh CBOWCTBA




OIIMCAaHHOT'O LIGTI-)Ipé)(yl“OJ'H)HI/IKa IIpH pCUHICHUU 3a4a4

HpI/IMeHHTB INOJIYYCHHBIC 3HAHUA Ha IMPAKTUKEC — CTPOUTb MATCMATHYCCKUC MOIACIIN
Il 3aaa4d peaHLHOﬁ JKU3HU U MIPOBOAUTH COOTBCTCTBYHOIIMC BBIYUCICHUA C

6.10 NPUMEHEHHEM TOAOOMSAM  TPUTOHOMETpUH  (MOJB3YyACh, TA€ HEOOXOAUMO,
KaJIbKYJISITOPOM)
9 KUIIACC
Kon
nposepst .
IIpoBepsiemble IpeIMeTHBIEC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM
emoro o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbT
ara
6 I'eomeTpus
3HaTh TPUTOHOMETPHUYECKHE (DYHKIMHM OCTPBIX YIJVIOB, HAXOAUTh C UX IOMOILBIO
6.1 pas3UYHbIE 3JEMEHThl IPSIMOYIOJIBHOTO TPEYTOJIbHUKA («pELIeHHe MPSIMOYTOIbHbIX
' TPeyrojpHUKOB»). Haxoaute (C MOMOIIBIO KalbKyJIATOpa) MJIMHBI M YIJbl IS
HETaOIMYHBIX 3HAYEHU I
[Tonp3oBaTbess  (GopMyslaMud  TNPHUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOKJIECTBOM JIJIl HAXOXKJEHUS COOTHOLICHUH MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYNHAMU
Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB I HAaXOXKJIEHHUS pa3IMYHBIX
6.3 3JIEMEHTOB TPEYroJIbHUKA («pelleHHe TPeyrojbHUKOB»), NPUMEHATh HX IpHU
pELIEHNN T€OMETPUYECKUX 3a/1a4
Bnanerr moHATHAMH TIpeoOpazoBaHHs MOJOOHUS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX ¢uryp. Ilomp3oBarbesi cBOMCTBaMHU 1MOA00MS MPOU3BONBHBIX (UTYD,
6.4 YMEThb BBIYUCIIATH JJIMHBI M HAXOMUTh YIJIbl y MOAOOHBIX ¢uryp. IlpumeHsTs
CBOWCTBA 10A00MsA B MPAKTUUECKUX 3ajayaXx. YMETb IPUBOJIUTH IPUMEPHI
0JI00HBIX (DUTYP B OKPY’KAIOLIEM MUpE
6.5 [lonb30BaTbcs TeopeMaMu O NPOU3BEIECHUU OTPE3KOB XOpA, O IPOU3BENECHUU
' OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON
[Tonmp30BaTbesi BEKTOpaMH, MOHUMATh UX T€OMETPHUYECKUH M (U3UYECKUN CMBICI,
6.6 NPUMEHATh UX B PEHICHUH TEOMETPUYECKHX W (U3NYecKuX 3amad. [IpuMeHsTh
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKICHUS JUIMH U YTJIOB
6.7 [Tonb30BaTbcs METOAOM KOOpPAMHAT Ha IJIOCKOCTH, HMPUMEHSTh €ro B PEILEHUU
' reOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4
Bnagers MOHATUAMU IPABWIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPYKHOCTH, IJIMHBI
6.8 YT OKPY’KHOCTH M paiMaHHOM MEPBHI YIJla, yMETh BBIYMCIATH IUIOLIAlb Kpyra U €ro
yactel. [[puMeHATh nosTydyeHHbIe yMEHMSI B IPAKTUYECKUX 3a/1a4ax
6.9 HaxoauThs ocu Wi LEHTPbl CUMMETPUH (UTYp, IPUMEHATh IBUKEHUS IJIOCKOCTH B




IIPOCTEUIINX CIIydasx

6.10

[IpyMeHSTh MOJTyYCHHbIC 3HAHHS HA MPAKTUKE — CTPOUTHh MAaTEMATHYECKHE MOJICIN
Al 3a7a4  peaubHOW JKU3HM M HPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHUS C
OPUMECHEHHEM TOJ00USH  TPUTOHOMETPHYCCKHX  (QYHKIMUA  (TOJIB3YysCh, T
HE00X0/IUMO, KATBKYIISITOPOM)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
6 ['eomeTpus
Havanbnbie nonstust reometpun. Touka, npsiMasi, OTPE30K, Jiyd. Yroi. Buel yrios.
6.1 BeprukansHeie u cMexHbIEe yruibl. buccekrpuca yria. JIoMaHas, MHOrOyrOJIbHUK.
[TapaninenbHOCTh U EPIEHIUKYIISIPHOCTD MPSMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHbBIE CBOWMCTBa OceBOW cuMMeTpuH. I[Ilpumepsl
' CUMMETPUU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS C MOMOIUBIO LMPKYJIsS U nuHelku. TpeyronpHuk. Beicora,
' MezMaHa, OMCcCeKTpuca, UX CBOICTBa
6.4 PaBHOOepEeHHBII 1 PABHOCTOPOHHUH TPEYTOIbHUKH. HepaBeHCTBO TpeyroinpHUKa
6.5 CBoiicTBa M TpH3HAKH PABHOOCAPEHHOTO TPEYroibHUKA. [IpH3HaKuM paBeHCTBA
' TPEYrOJILHUKOB
6.6 CpolicTBa M NpHU3HAKU NapauIeabHBIX NpsAMbIX. CyMMa YIJIOB TpEYroJbHUKA.
' Buewnue yriel TpeyrojbHuKa
[IpsiMOYTONBHBIA ~ TPEYTOJIHHUK. CpolicTBO ~ MeauaHbl  IPSIMOYTOJIBHOTO
6.7 TPEYrojbHUKa, IPOBEAEHHON K rHnoTeHy3e. [Ipu3Haku paBeHCTBAa MPSAMOYTOJbHBIX
TPEYroJIbHUKOB. [IpsAMOYTroyibHBINA TPEYroJIbHUK € yriaoM B 30°
HepaBenctBa B reomeTrpuu: HEpaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOW, TeopeMa O OojbImeM yryie M OOJbIIEH CTOPOHE TPEYroJbHUKA.
[TepnieHauKyIIAp U HAKJIOHHAsS
6.9 I'eomerprueckoe mecTo Todek. buccekrpurca yria u cepeiMHHBIA NEPIEHAUKYIISP K
' OTpE3Ky KaK FreOMETPUYECKHE MECTA TOUEK
6.10 OkpyXKHOCTb M KpyT, XOpJa UM JuaMeTp, UX CBOMcTBa. B3aummHoe pacrnosioxeHue
. OKpY’KHOCTH UM nipsimoii. KacaTenbHas u cexyas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIHMCAaHHas B yroJ. BnucaHHas M oONKCaHHAas OKPYXHOCTU
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
6 I'eomerpus
6.1 YerbipéxyronpHuku. IlapamienorpaMm, ero npu3Haku 1 CBOMNCTBA
6.2 [IpsmoyronbsHUK, poMO, KBajpaT, UX PU3HAKU U CBOMCTBA




6.3 Tpaneuusi, paBHOOOKass Tpamenusi, €€ cBolcTBa W mpusHaku. IIpsimoyrosbHas
' Tpanenus
6.4 Meron ynBoenust meauansbl. LlentpanbHas cummerpusi. Teopema Paneca u teopeMa
' 0 MPOTMOPLMOHAIBHBIX OTPE3KaxX
6.5 Cpennuvie TMHUM TPEeyTrojbHUKA U Tpanenuu. L{enTp Macc TpeyronbHuKa
6.6 [lomoOue  TpeyronbHHKOB, KO3(pduuuentr momodbusi. Ilpuznaku  momoOust
' TpeyroiabHUKOB. [IpuMeHenne nogo0us npu peleHu NPakTUIECKUX 3a1a4
6.7 DopMyItbl TS TIIOIAAN TPEYTOJIbHUKA, TTapajljieorpaMma, poM0a 1 Tparneunu
6.8 CaoiicTBa muiomajeil reomerpuueckux ¢uryp. OTHOIIEHUE IMIIOWAACH MOJT0OHBIX
' ¢uryp
6.9 Boruncnenue miomazeil TpeyrojbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema [Tudaropa. [Ipumenenue Teopemsr [Inudaropa npu pemeHny MpaKTHIECKUX
' 3aj1a4
CuHyc, KOCUHYC, TAHTE€HC OCTPOTO yria MpsSMOYTOJIbHOTO TpeyroibHuKa. OCHOBHOE
6.11 TPUTOHOMETPHUUECKOE TOXKIECTBO. Tpuronomerpudeckue GpyHkuuu yrios B 30°, 45°
u 60°
6.12 BrucanHble W LEHTpalbHBIE YIJIBI, YroJl MEXIY KacaTellbHOH W XOpIOW. YTJIbI
' MEX]y XOpJaMH U CeKYIIUMHU
6.13 BrnucanHble v onrcaHHbIE YETHIPEX YT OJIbHUKU
6.14 B3anmuoe pacnonoxkenune IByX OKpyxkHocTed. Kacanme oxpyxksocTten. OOmue
' KacaTeJbHbIE K IBYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
62 Pemenune TtpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. PerieHue
' MPAKTHYECKUX 3aJa4 C UCIOIb30BAaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [Tpeo6pazoBanue nonobus. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpoOU3BENEHHUU OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaApaTe KacaTelbHOMI
BexTtop, amuHa (MOIynb) BEKTOpa, COHAIPABIIEHHBIE BEKTOPbI, IPOTHUBOIMOIOMXKHO
6.5 HalpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaLUU
HaJ BekTopamu. Pa3ioxeHne BEeKTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatrer BekTopa. CkanspHOe MPOU3BEICHHWE BEKTOPOB, MPUMEHEHHE st
' HAXO0XJIEHUs AJIMH U YTJIOB




JlexapToBbl KOOpAMHATBI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH B

6.7 KOOpPAMHATAX, MEPECEYEHUE OKPYKHOCTEH M MpAMBIX. MeToa KOOpAMHAT W €ro
pPUMEHEHUE
6.8 [IpaBusbHBIE MHOTOYTOJIBHUKHI
6.9 Jnuna okpyxHoctu. ['pagycHas u paauaHHas Mepa yria, BBIYHCIEHUE AJTUH YT
' OKPY>KHOCTEH
6.10 [Inomane kpyra, cekropa, CerMeHTa

6.11

JIB>KeHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpuud  uryp (dJIeMEHTapHbIC
npexacrasienus). [lapamnensuerit nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpeboBa
HHS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOECHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMUs HA OCHOBE
oroc

YMeHne onepupoBaTh MOHATUSIMH: MHOECTBO, ITOJAMHOKECTBO, ONEpPAaLMU HaJ
MHO>KECTBAMHU; YMEHHUE ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, Aepeso,
[UKJI, TPUMEHSTh UX NpPU PEHICHUH 3a7ad; YMEHHE HCIOIb30BaTh rpaduyeckoe
IPEJICTABICHUE MHOXECTB JJIsi ONHMCAHMsI peajbHbIX IPOLECCOB W SBICHUM, NpHU
pELIeHNH 3a]1a4 U3 IPYTuX y4eOHbIX PEIMETOB

YMenue  onepupoBaTh — MOHATHUSAMMU: OIIpE/ICIICHUE, akcuoma,  Teopema,
JI0KA3aTeJIbCTBO; YMEHHE PACIO3HABATh HWCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTh TPUMEPHI M KOHTPIPUMEPHBI, CTPOUTH BBICKA3bIBAaHUS M OTPHUIIAHUSA
BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHITUSAMU: HATypaIbHOE YUCIIO, POCTOE U COCTABHOE YHUCIIO,
JEIUMOCTh HAaTYpaJbHBIX YMCENl, TPU3HAKU JEIMMOCTH, 11€JI0€ YUCIIO0, MOIYJIb YHCIIA,
OOBIKHOBEHHAs IPOOb M JACCATUYHAS JPOOb, CTAHIAPTHBIM BUJ YMCIIA, PAlIHOHATIBLHOE
YHUCII0, UPPANUOHAIBHOE YHUCIO, apU(PMETUYCCKHI KBAJApPAaTHBIM KOPCHB, YMEHUE
BBITIOJIHATh  JACUCTBUS C YHMCIAMU, CpPAaBHMBATh W  YIOPSJAOYMBATH YHMCIIA,
MPEACTABIISITh YMCIa HA KOOPAMHATHOW MPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JIeJaTh
MPUKUAKY U OLIEHKY pe3yjIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh NOHATUSMU: CTENIEHB C LIEJIBIM IT0Ka3aTeaeM, apupMeTHIeCKuil
KBaJIpaTHbI KOpEHb, MHOTOWJIEH, airedpanyeckas 1po0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJIbHON CTeleHU OOoJIbllie €IUHUIbl; YMEHHUE BBINOIHATH PAcuéThl IO
dopmynaM, npeoOpazoBaHUs LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKCHUH U
BBIpQXEHUI C KOPHSIMH, Pa3lIOKEHHWE MHOTOUYJIeHAa Ha MHOXXHUTEIH, B TOM YHCIE C
UCIIOJIb30BaHUEM (OpMYIT pPa3HOCTH KBaJIpaToOB U KBaJapaTa CyMMbI M Pa3HOCTH

YMeHHe OonepupoBaTh IMOHATHAMH: YHCIOBOE DPABEHCTBO, YPABHEHUE C OJIHOMU
IIEPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM; yMEHHME pellaTh
JVHENHHBbIE U KBaJpaTHbIE YpaBHEHHUs, APOOHO-PALMOHAIbHbBIE YPAaBHEHHsS C OIHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUM, JIMHEHHBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALlMOHAIbHBIE HEPABEHCTBA C OJHON NEPEMEHHOM,
B TOM 4YMCJIE IIPU PEUICHUM 3a7ad U3 APYTUX IPEIMETOB M IPAKTHYECKUX 3a]ad;
YMEHHUE HCIOJIB30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAMHATHYIO IUIOCKOCTH JUIS
M300paKeHUsl pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MNOHATHUSMU: (yHKUUA, rpaduk (yHKUIUU, HYyTU (QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHMUsl, yObIBAaHUS, HAUOOIIbIIEE




¥ HauMEHbIIee 3HAa4YeHUs (YHKIMH;, YMEHHE OIEPHPOBATH MMOHATUSAMH: TIpsSMast
IPONOPLUMOHAIBHOCTD, JIMHEWHAas (QYHKIMs, KBajapaTuuHas (QYHKOUS, oOpaTHas
POTIOPIHMOHATIBLHOCTD, Mapadosa, runepOoiIa; yMEeHUue CTPOUTh Ipaduku (QYHKIUH,
UCIOJIb30BaTh rpauKU JJIs ONpPEesIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, /IS
pelIeHus 3ajad U3 JPYTHX Y4YeOHBIX IpPEeIMETOB U pealbHOW JKU3HU; yMEHUe
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETUYMHAMU

YMeHue OIICPHUPOBATL IOHATHUAMHU: IIOCIICTOBATCIbHOCTD, apI/I(i)MeTI/I‘leCKaH n
TCOMCTpUYICCKasd IIpOrpecCuu; YMCHUC HUCIIOJIB30BAaTh CBOMCTBA
HOCHGI[OBaTeHBHOCTeﬁ, (1)OpMy.]'II>I CYMMBI U 06mero YiICHa IIpu PCUICHHUU 3a14a4, B
TOM YHCJIC 3a1a4 U3 JPpYyrux y‘le6HI>IX npeaAMETOB U peaHBHOﬁ KHU3HHU

YMmenue peliaTth 3aa4M pa3HbIX THIIOB (B TOM 4YHCJIC HAa NPOUCHTHI, JOJIHW U YaCTH,
JABUXKCHUC, pa60Ty, LOCHY TOBApOB U CTOUMOCTD IIOKYIIOK U YCIYT, HAJIOT'H, 3a/la4r U3
obnactu yHpaBJICHUA JIMYHBIMU H CEMEHUHBIMU (1)I/IHchaMI/I); YMCEHHUE COCTaBJIATH
BBIPpAXKCHUS, YPABHCHHUA, HCPABCHCTBA U CUCTCMBI 110 YCJIIOBUIO 3a1a4U, UCCIICAOBATH
IMMOJIYYCHHOC PCIICHHUEC U OLICHUBATH HpaBI[OHOI[O6HOCTI> IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (UTYpa, TOUKA, OTPE30K, MpsiMas, JIyd, JIOMaHasl,
yrojl, MHOTOYI'OJIbHUK, TpPEyrojbHHK, paBHOOEIPEHHBIW U PaBHOCTOPOHHUI
TPEYroJIbHUKHU, MPSIMOYTOJbHBII TPEyrojiibHUK, MeIHaHa, OUCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, YEeTHIPEXYTOJbHUK, Mapajuieiorpamm, poMO, MPsSMOYTOJIbHUK,
KBaJpar, Tpameuus; OKpPYKHOCTb, Kpyr, KacaTelbHasi; 3HAaKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTYypaMH; yMEHHE pellaTh 3ajJauyd, B TOM YHCIE U3
IIOBCEJHEBHOM KM3HH, HA HAXOXKJCHUE I'€OMETPUYECKUX BEIUYMH C NPUMEHEHUEM
U3yYEHHBIX CBOWCTB GUTYp U (pakToB

10

YMeHue onepupoBaTh MOHATHAMHU: PAaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJIbHUKOB;
[ApAJUIEIIBHOCT W NEPHEHIUKYISAPHOCTh IPSAMBIX, YIOJd MEXKIy IpSAMBIMH,
NEepIEHINKYJIISP, HAKIOHHAS, MMPOEKIUs, ofooue (Guryp, momgoOHbIe TPEYroJbHUKH,
CUMMETpHUsI OTHOCUTEJIIBHO TOYKM M IIPSIMOM; yMEHHE paclo3HaBaTb DPAaBEHCTBO,
CUMMETPHIO U TIoJ100ue QUryp, mapajuieIbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX B
OKpPY’KaOIIeM MUPE

11

YMeHue oneprupoBaTh NOHATUAMMU: JJIMHA, PACCTOSHUE, YroJl (BEIUYMHA YIJIa, CUHYC
Y KOCUHYC yIJla TPEYroJbHUKA), TUIOIIA/Ib; YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U
O00BEKTOB B OKPY)KAIOIIEM MHUPE; YMEHHE NPUMEHATh (OpPMYJbl TMEpUMETpa |
IUIOIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYXHOCTHM M IUIOLIaJu Kpyra, ooObema
IPSIMOYTOJIBHOTO  MapaJlIesICNIUIeia; yYMEHME IPUMEHATh IPU3HAKK DPABEHCTBA
TPEYroJIbHUKOB, TEOpEMYy O CyMME€ YIJIOB TpeyrojibHuka, teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOLLIEHUS ISl BBIYMCIICHUS JUIMH, PACCTOSIHUM, IIoanen

12

YMenue u3zo0paxaTh IJIOCKHE GUTYpPHl M UX KOMOMHALIMU, MPOCTPAHCTBEHHBIE
burypsl OT pykH, ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U SJIEKTPOHHBIX CPENICTB
0 TEKCTOBOMY WJIM CUMBOJIBHOMY OITUCAHHIO

13

YMeHue onepupoBaTh MOHATUSAMU:  INPSMOYIOJbHAs  CHUCTEMa  KOOpPJWHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BE/IEHUE BEKTOpa Ha YHCIIO,
CKaJIIpHOE MPOU3BE/IEHNE BEKTOPOB; YMEHHUE HCIIOJIb30BAaTh BEKTOPHI U KOOPAUHATHI




JUIS TIPEACTaBJICHUs JAHHBIX M PEIICHHs 3a/a4, B TOM YHUCIIE U3 APYIHX y4eOHBIX
IIPEAMETOB U peabHOM KU3HU
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YMeHue onepupoBaTh MOHATHSIMHU: CTOJOMKOBBIE M KPYTOBbIE TUArpaMMbl, TaOJIUIIBL,
cpenHee apupMeTH4ecKoe, MeIMaHa, HauboJblllee U HaUMEHbLIEEe 3HAUYEHUS, pa3Max
YHCIOBOTO Habopa; yMeHHEe H3BJIEKaTh, WHTEPIPETUPOBATh M IMPEOOPA3OBBIBATH
UHPOPMALIMIO, TMPEICTABICHHYI0 B Ta0IMIAaX M Ha JUarpaMMax, OTpPa)KaroIrylo
CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX IPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh
V3MEHYMBBIE BETMUYHUHBI B OKPYKAIOILLEM MHUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIy4dallHBIA ONBIT (CIy4alHBIA SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIH HMCXOA) CIYy4allHOTO OIBITA, CIy4aiiHOe
CcOOBITHE, BEPOATHOCTb COOBITUS; YMEHHE HAaXOIUTh BEPOATHOCTU CIy4dallHBIX
COOBITHII B ONBITAX C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSIMH, YMEHHE
pelath 3ajayd METOJJOM OPraHM30BAHHOIO Iepedopa M ¢ UCIOJIb30BAHUEM IIpaBHIIA
YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITUM U SBICHUH,
IIOHUMAaTh pOJb TMPAKTUYECKU JOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHH B
OKpY’KalolleM MHUpEe M B JKM3HM; 3HAKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCEN U €0 POJIbI0 B MACCOBBIX SIBJICHUSAX
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YMeHue BbIOMpaTh NOAXOASIIMM M3Y4YEHHBIM MeTOJ M pEUIeHUs 3ajlauu,
IPUBOJUTh IPUMEPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPUPOAEC M >KHU3HH,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKM B HCKYCCTBE, OIMCHIBATh
OTJIECIIbHBIE BBIAAIOLIUECS PE3YJIbTATHI, IIOJYYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKHU
KAK HayKH, [PHUBOJIUTH IPUMEpPHl MATEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

Yucna v BRIYUCICHUS

1.1

HaTypaJ'ILHLIe U 1O CJIbIC YHClIa. HpI/IBHaKI/I ACIIMMOCTH LECJIBIX YHUCCII

1.2 OOBIKHOBEHHBIC U JIECITUYHBIE TPOOH, TTPOLIEHTHI, OECKOHEUYHBIE TEPHOANIECKHIE APOOH
1.3 Panmonaneheie yncna. Apudmernyeckue onepamnuy ¢ paluoHAIbHBIMU YUCIaAMU
1.4 JleiicTButenpHbIe yrcia. ApudmMeTnyecKue onepamnuu ¢ AeCTBUTEIbHBIMU YHCIaMU
L5 HpH6Jm>1<é}£HHe BBIUMCIICHUS], [IpaBUJIa OKPYIJIEHUS, MPUKHUJIKA U OLIEHKA pe3yJbTaTa
BBIYUCIICHHI
2 AnreOpandeckue BoIpaKCHUS
2.1 bykBeHHbI€ BbIpaXeHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM IMoKa3areneM. CBoiicTBa
' CTENeHu
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1poOb
)5 Apudmernueckuii KOpeHb HATypaJbHOH cTermeHu. JleHCTBUS ¢ apudMETHUYECKUMH
' KOPHSIMU HaTypaJIbHOW CTENEHU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lenbie 1 poOHO-panoHANTBHBIC YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUIN
3.2 Llenbie n 1poOHO-panoHAIbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
33 Pertenuie TeKCTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reomeTpuueckas nporpeccuu. opmyiia CI0KHBIX TPOICHTOB
5 QyHKIHH
Oyukuus, cnocoObl 3amanus pynkuuu. ['padux dynkuuu. O6nacte ompeneneHus U
51 MHOKeCTBO 3HaueHWil ¢yHkumu. Hynu ¢yskuun. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHUHUMYMbl (DYHKIIHH.
Haubonpiiee n HanmeHblee 3HaYeHUE (PYHKIIMN HA TPOMEKYTKE
6 Koopaunatsl Ha NpsSIMO U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl u ux cBoicTBa
7.2 TpeyronpHuk
7.3 MHOroyroiabHuKH




7.4

OKpy>XHOCTb U Kpyr

7.5 H3mepeHne reoMeTpuYecKruX BEJIMYUH
7.6 BekTops! Ha miockocTu
8 BeposiTHOCTB M cTaTHCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

Maremaruka. ['eometpus: 7 - 9-¢ kinaccel: 0a30BbIl YPOBEHb: YUCOHUK;
14-e uznanue, nepepadorannoe Aranacss JI.C., bytyzos B.®.,
Kanomies C.b. u ap. AkunonepHoe o0iiectBo «M31aTenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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