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1. HOACHUMTEJIBHASA 3AIIMCKA

[Mporpamma «OJ1.01.04.03 I'eomeTpusi», SIBISIFOMIASCS YaCTHIO OCHOBHOU MPOQeCcCHOHATBHON
00pa3oBaTeNbHOW MPOTPAMMBI CPEIHETO MPOPECCHOHATBHOTO 00pa30BaHMUs, HHTETPUPOBAHHON C
00pa30BaTeILHBIMU TIPOTPaMMaMH OCHOBHOTO OOIIET0 M CpeaHero oO0mero oOpa3oBaHHs IO
crermanbrocTd  53.02.03 MHCTpyMEHTaIbHOE HCHOJHUTEILCTBO (IO BHIaM HWHCTPYMEHTOB),
cocraBiieHa cootBeTcTBHHU ¢ TpeboBanusMu ®I'OC ocHOBHOTO 001IeTO 00pa30BaHUsL.

1.1. O0mas XxapaKTepuCcTUKA Y4eOHOH TUCUMILINHBI

Pabouas mporpamma no yue6HOMY Kypcy "I'eomerpus" mist oOywaromuxces 7-9 kiaccoB
pa3paboTaHa c yIETOM F COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBSIBISIEMBIX K MATEMATHYECKOMY
00pa3oBaHUIO, W TPAJAUIMN POCCUIMCKOTO OOpa3oBaHMs, KOTOpPHIE O0O0ECIEeUUBAIOT OBJAICHUE
KITIOYEBBIMH  KOMIIETCHIIUSIMH, COCTABJISIFOIIUME OCHOBY JJISi HENPEPBIBHOTO OOpa3oBaHUS W
CaMOPAa3BUTHSA, a TaKXKe IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
pa3BuTHs oOyJarommxcs. B mporpaMMe ydTeHBl HIeM W TIOJNOKEHWs KoHmemuu pa3BHUTHS
MaTemaTHueckoro obpaszosanus B Poccuiickoit denepanuu. B snoxy nudposoit Tpanchopmanum
BceX cdep dYeIoBEYeCKOH JesITeNhbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
94eJI0BeKOM 0e3 0a30BOi MaTeMaTHUECKOW MOATOTOBKH. Y Ke B IIKOJIE MATEMATHKA CITYKHUT OMOPHBIM
MPEeIMETOM JUIS M3YYEHHs] CMEXKHBIX TUCIUIUIMH, a IOCIe MIKOJBl PeaJbHOH HE0OXOANMOCTHIO
CTAaHOBUTCS HeTpeppIBHOE  0Opa3zoBaHme, 4TO TpeOyeT  TOJIHOIEHHOM 0a30BoOi
o0ureo0pa3oBaTeabHOM MOATOTOBKY, B TOM YHCIIE U MATEMaTHYECKOM.

[IpakTnueckasi MoJae3HOCTb MaTeMaTHKU OOYyCJIOBJIEHA TEM, 4TO €€ MPEeIMETOM SIBISIOTCS
(yHIaMeHTallbHbIE CTPYKTYpPbl HAIIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOIICHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CJIOXKHBIX,
HEOOXOIUMBIX JJISi Pa3BUTHUSL HAYYHBIX U MPHUKIATHBIX HAeH. be3 KOHKpPETHBIX MaTeMaTH4ecKhX
3HAHMU 3aTPyTHEHO OHUMAHUE MPUHLIUIIOB YCTPONUCTBA U UCTIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W MHTEPIpPETAlusi pa3HOOOpa3HOM COIMANbHON, SKOHOMHUYECKOM, MOJUTUYECKON
uHpopmanuu, ManodpPekTUBHA NOBCETHEBHAS IPAKTUYECKas AeATeIbHOCTh. Kaxk1oMy uenoBeKy B
CBOEH XKU3HU NMPUXOAUTCS BBIMOIHITH PACUETHl M COCTABIIATH AITOPUTMbI, HAXOUTh U MPUMEHSTh
(bopMyIibl, BIAJIETh MPAKTUYECKUMU MPUEMAMU T'€OMETPUUECKUX U3MEPEHHM U TOCTPOCHUMN, YNTATh
nH(pOpMalIMIO, TPEACTABICHHYI0 B BHUAE TaONUI, AMAarpaMM M TpadUKOB, KUTh B YCIOBHUSAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN XapaKkTep clydalHbIX COOBITHIA.

OpHOBpeMEHHO ¢ paciirpeHueM chep TpUMEeHEeHUsI MaTeMaTUKU B COBPEMEHHOM 00I1IecTBe
Bc€ Oosiee BaKHBIM CTAHOBUTCS MATEMATUYECKUW CTUIb MBIIUICHHS, MPOSBISIONIMICS B
ompenenéHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce M3ydeHHus MaTeMaTUKH B apceHan MpuéMoB U
METOJIOB MBIIIJICHUSI YeJOBEKAa E€CTECTBEHHBIM O00pa30M BKJIIOYAIOTCS MHIYKIHMS WU AESTyKLUS,
0o00O0IIeHne M KOHKpETH3alus, aHaJIu3 U CHHTe3, KiIacCUpHUKaluusg W CUCTeMaTHU3alus,
abctparupoBanrie u aHanorus. OOBEKTHl MaTeMaTHYECKHX YMO3AKIIOUEHWH, TpaBUlia UX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHMU3M JIOTMYECKMX IOCTPOEHHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHUsT (QOpMYyIHpPOBaTh, OOOCHOBHIBATH M JOKa3bIBaTh CYXKICHHs, T€M CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. Beaymias pollb NPUHAANEKHT MareMaTHKe W B (QOpPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS M BOCIHMTAHWU YMEHHH ACWCTBOBATH IO 3aJaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3aaa4y
— OCHOBOM yueOHO JeATeNbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOpUECKas U
MIPUKJIaIHAST CTOPOHBI MBIIILICHUSI.



OOyuenne wmareMaTuke JaéT BO3MOXKHOCTb pa3BUBaTh y OOYyYarOIIUXCA TOYHYIO,
panMoHaNbHYI0 W WH(GOPMATHBHYIO Pedb, YMEHHE OTOMpaTh Hamboyiee MOJXOMAAILINE SI3BIKOBBIC,
CHUMBOJIMUECKHE, Tpaduyeckue CpeacTBa Uil BBIPAKEHHUS CYKICHHH ¥ HATJJHOTO UX
IPEACTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHWU SIBIISCTCS
oOrmiee 3HAKOMCTBO C METOJaMH TIO3HAHHS JICHCTBUTEIBHOCTH, NPEACTABICHUE O TPEAMETEe U
METOJIaX MaTeMaTHKH, UX OTIIMYHIA OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHUSI MAaTEeMaTUKU Ul PElIeHHUs] HAYYHBIX W MPHUKIAIAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTU4IeCKOe 00pa30BaHNE BHOCUT CBOM BKJaJ B ()OPMHUPOBAHUE OOLICH KYJIBTYpBI
YeIoBeKa.

W3yueHne MareMaTHKH TaKKe CHOCOOCTBYET JCTETHUECKOMY BOCIMTAHHIO YEIOBEKa,
MMOHUMAHUIO KPaCcOTHI U U3SMIECTBA MATEMAaTHUYECKUX PACCYKJCHUN, BOCTIPHATHIO T€OMETPUIECKUX
($opM, YCBOEHUIO UAEH CHUMMETPHH.

1.2. Ileau u3yvenust yueoHou aucuumianubl «I'eomeTpus»

l'eomeTpust kak OJMH M3 OCHOBHBIX DAa3J€lIOB MAaTEMAaTUKH, UMEIOIIUNA CBOEW LENbIO
o0ecreunTh M3ydyeHUE CBOICTB M pa3MepoB (UTyp, UX OTHOLIEHUH M B3aMMHOE PaCIOJIOKEHUE,
ONUPAETCS] HA JIOTUYECKYIO, AOKA3aTEJIbHYIO JINHUIO. [[eHHOCTh M3ydeHUs reoMEeTpUM Ha YpOBHE
OCHOBHOTO 0OIIero 00pa30BaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUMCS YIUTCS IPOBOAUTH
JIOKa3aTelIbHbIE PAaCCYXJCHHS, CTPOUTh JIOTUYECKHE YMO3AKIIIOUYEHHUsS], JI0OKA3bIBaTh HCTHUHHBIC
YTBEPKICHUS. U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, ITPOBOJUTH PACCYXKAEHUS «OT MPOTUBHOTO,
OTIIMYaTh CBOICTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpPATHBIE YTBEPKICHUS.

Bropoli nienpro n3ydeHHs T€OMETPHUM SBIISIETCS MCIIONIb30BAHME €€ KaK MHCTPYMEHTa IpHU
PELICHNN KaK MaTeMAaTUYECKUX, TaK U MPAKTUYECKUX 3a7ad, BCTPEUAIOUIMXCS B PEAJIbHON JKU3HMU.
OOyuaromuiicss JO0JKEH HAyYUTbCA ONPEAETUTh I'€OMETPUYECKYH0 (GUrypy, ONHMCaTh CIOBAMHU
TAHHBIM 4epTEX WIN PUCYHOK, HAlTH IUIOUIA/b 3€MEIbHOTO y4acTKa, pacCYUTaTh HEOOXOAUMYIO
JUIMHY OITOBOJIOKOHHOTO Kabenst wiu TpeOyeMble pa3Mepbl rapaxa Julsl aBTOMOOWIIA. DToMy
COOTBETCTBYET BTOpas, BBIUMCIMTEIbHAS JIMHUSA B M3ydeHUM reomerpuu. Ilpu pemenunm 3agau
IIPAKTUYECKOIO Xapakrepa OOy4arolUIiCsl Y4UTCS CTPOMTh MAaTeMaTHYECKUE MOJEIM pPealbHbIX
JKU3HEHHBIX CHUTYyallMii, NPOBOJUTH BBIUMCIICHHUS W OLICHUBATh aJCKBAaTHOCTb IIOJIyYEHHOI'O
pe3yJbrara.

KpaiiHe BaxxHO NOJYEPKUBATH CBSI3U T€OMETPUM C JPYTMMHU Y4eOHBIMM IpeAMETaMH,
MOTHBHUPOBATh UCIOJb30BATh ONPE/IEIECHUS F€OMETPHUUECKUX (PUTYp U MOHITUH, AEMOHCTPUPOBATH
IPUMEHEHHE MOJYYEHHBIX YMEHHUH B U3UKE U TEXHUKE. DTH CBSI3U HanboJjee SpKO BUJIHBI B TEMAX
«Bexkropb», «Tpuronomerpuueckue COOTHOIIEHU», «MeTtox koopauHaT» 1 «Teopema ITudaropay.

VYuebublii kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3feibl COAEp’KaHUS:
«["'eomerpuueckue GUrypsl U UX CBOHCTBa», «/3MepeHne reoMeTpu4eCKUX BETHUNHY, «JleKapToBbI
KOOpAMHATHI Ha IUNIOCKOCTHY, «BekTopbl», «/BrxkeHus miockoctu», «IIpeobpasoBanus moaoous».

1.3. Mecro nucunninnsl «I'eomerpus» B yueOHOM IU1aHe
Ha usyuenmne ywyeOHoro kypca «I'eomerpusi» orBoaurtcs 225 wacoB. M3 Hux 180 uacos
ayJIUTOPHBIX 3aHATHH: B 7 Kiacce — 72 4vaca (2 yaca B HeJenmo), B 8 kiacce — 36 yacoB (1 vac B
Hezenmo), B 9 kiacce — 72 yaca (2 yaca B Henenmo). CamocrosiTenbHast paboTa 00ydaromuxcs
npenycMorpena B oobeme 45 yacos (7 kinacc — 18 yacos, 8 kimace — 9 yacos, 9 kinace — 18 yacos).



. KonnuectBo DopMBbI KOHTPOJIS IO CEMECTPAM
Bun yae6HO# paboThI
aKaJIEMUYECKHX YacoB KoHTposbHbIe ypoKu
AynuropHas paborta 180
CamocrosrenpHas paboTta 45 D,E,F,G,H,I
Bcero 225

2. COAEP)KAHUE OBYYEHUA

7 KUIIACC

Havanenele nonsatus reomerpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yroy. Buasl yrios.
Beprukanbnasie U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. [lapamiensHocTh
U NEPIEHIUKYIAPHOCTD MPSMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUH. [IpumMepsl cUMMETpUU B
OKPYXKAIOIEM MHDE.

OCHOBHBIE ITOCTPOEHHUS C MOMOIIBIO IUPKYJIS U JIMHEWKHU. TpeyroapHUK. BeicoTa, Meauana,
OmcceKTpuca, MX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUMN TpeyrobHUKH. HepaBeHCTBO TpeyroiabHHKa.

CpoiicTBa W TMpH3HAKW paBHOOEIPEHHOro TpeyroibHHUKa. [Ipu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M IPU3HAKH MTapAJUIEIbHBIX NMPAMBIX. CyMMa yIJIOB TPEYroJbHUKA. BHENIHME yrisl
TPEYrOJIbHUKA.

[IpsimoyronpHbIi  TpeyroJibHUK. (CBOMCTBO MeAMaHbl MPSMOYTOJBHOTO TPEYrOJbHHKA,
IPOBENEHHOW K  TunoTeHy3e. [Ipu3Hakum paBeHCTBA  MPSAMOYIOJIBHBIX — TPEYrOJBHUKOB.
[IpsiMOyTroIBHBIN TPEYTOJBHUK € YoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW,
Teopema o 0oJIbIIeM yriie U 0oJblleil CTOpoHe TpeyroiabHUKA. [leprneHuKysap u HaKJIIOHHAS.

I'eomeTpuueckoe MecTo ToueK. brccekTpuca yria U CepeAMHHBIN NEPICHANKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTB U KpyT, XOpJa U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnooKeHHe OKPYKHOCTH
u npsamoi. KacarenbHast u cexymas K OKpyKHOCTH. OKpyKHOCTb, BIIMCaHHas1 B yroJl. Bnucannas u
ONMCAaHHAsl OKPY>KHOCTHU TPEYroJIbHUKA.

8 KUIIACC

Yerbipéxyronbuuku. [lapammenorpamMm, ero npu3Haku W CBOMCTBA. YacTHble ciydau
napajyuieorpaMmoB (MIPSIMOYTOJIbHUK, poMO, KBaJapar), WX MPU3HAKH M CBOMCTBa. Tpamenws,
paBHOOOKas Tpamenus, e€ CBOKCTBa U nMpu3Haku. [IpsiMoyronpHas Tpanemus.

Meron ynBoenust menuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u Teopema o
MPONOPIUOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPeyrojabHUKa U Tpaneuuu. LleHTp macc TpeyrojibHuUKa.

[Togo6ue TpeyrodbHUKOB, KOdPduIMeHT mnoaodus. IlpusHaku mogoOus TPeyroJbHHUKOB.
[Tpumenenue mogoOUst P PEHICHUH MTPAKTHUECKUX 3a/1a4.

CpoiicTBa miuomaaei reomeTpudeckux ¢uryp. Dopmynbl IS TUIOMIAINA TPEYrOJbHUKA,
napajienorpamma, pomba u Tpanenuu. OTHOIIEHUE TUIOIA e MOA0OHBIX (UTY.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHIKOB Ha KJIETYaTOM Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu penieHnn NpakTHUECKUX 3a1a4.



CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIJIa HpPSIMOYrOJbHOrO TpeyroybHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.

Brnucannble ¥ LEHTpaJbHBIE YIVIBI, YroJI MEXKJYy KacaTeJIbHOM M XOPHOH. YTIIBI MEXIY
XOpJaMu U CEKyIIMMH. BrrcaHHble ¥ ONMCaHHBIE YETBIPEXYrOJIbHUKUA. B3auMHOE pacrosoxeHue
nByX okpyxHocrell. Kacanue okpyxHocreil. O01ye kacaTeabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanretc yrioB oT 0 10 180°. OcCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyIIbI IPUBEICHUSA.

Pemenune tpeyronsHuKoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB. Perienne mpakTHaecKux
3a7a4 C MCIMOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoo6us. [logo6re COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Tpow3BeIEHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopemMa 0 KBa/IpaTe KacaTeIbHOH.

Bekrop, mumHa (MOAynB) BEKTOpa, COHAINPABICHHBIE BEKTOPBI, IPOTHUBOTIOJIOXKHO
HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalld Hal
BeKTOpaMH. Pa3ioskeHue BEKTOpa 1Mo JBYM HEKOJUTMHEapHBIM BekTopaM. KoopawHAaTel BEKTOpA.
CkansipHO€ MTPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE TS HAX0XKICHHS JUTUH H YTIIOB.

JlekapTOBBI KOOPIMHATHI HA INIOCKOCTH. Y paBHEHHUS TIPSIMOU U OKPY)KHOCTH B KOOpAWHATAX,
nepecedeHne OKPYKHOCTEH U MPSMBIX. MeTOoT KOOPIMHAT U €r0 IpUMEHEHHE.

IIpaBunbHBIE MHOTOYrOJBHUKH. J{IMHA OKpykHOCTH. ['pasycHas u panuaHHas Mepa yria,
BBIUMCIIEHUE JUIMH AYyT OKpyxHocTell. [Inomans kpyra, cekropa, cerMeHTa.

JIBM>KEHUS IIOCKOCTH U BHYTPEHHUE CUMMETpUU (QUryp (3J€MEHTapHbIe MPEICTABICHMS).
[TapannensHbiii neperoc. [IoBopoT.

3. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

3.1. JInuyHOoCTHBIE pe3yJbTaThI

1) narpuoTnyeckoe BOCIIMTAHUE:

- MPOSIBJICHMEM MHTEpeca K TMPOLIJIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTuKH,
LIEHHOCTHBIM  OTHOILIEHHWEM K JOCTHKCHHSIM POCCHUHCKMX MaTeMaTHMKOB M  POCCHUUCKOMN
MaTeMaTH4eCKON IIKOJbI, K MCIOJb30BAHUIO ITUX JAOCTHKEHHM B JPYTUX HAayKaxX M MPUKIATHBIX
chepax;

2) rpa:xkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

- TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaXAaHWHA W pealu3ald ero Impas,
MIpPEJICTaBJICHUEM O MAaTEMaTHUECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUIA,
MpOLEAYp TPaKAAHCKOTO OOIIecTBa (HalpUMeEp, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXICHHUIO
ATHYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUN HAayKHU, OCO3HAHUEM
BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHITUTIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

- YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEIICHHWU MPAKTUYECKHX 3aJa4 MaTeMaTU4YeCKOM
HAIMpPaBJIICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYEeCKOTo OOpa3oBaHMs Ha MPOTHKEHUH Bcel
KU3HU JUTSI YCIEMIHOW MPOPEeCCHOHANBHON IESITeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yYMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBHUAYAILHON TPACKTOPHUU O0Opa30BaHMSI U KU3HEHHBIX
TJTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4eCKOe BOCIIUTAHME:



- CITIOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTEMaTUYECKUX
00BEKTOB, 33a7a4, PELICHHUH, PAaCCY)KICHNH, YMEHUIO BHJIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

- OpUEHTalUEN B JESATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX IpeICTaBICHHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJIOBEKA, MPUPOAbBI U OOILIECTBA, MOHUMAHUEM
MaTeMaTH4eCKON HayKH KaK c)epbl YETIOBEUECKON JIEATENbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHS LUBUIM3ALUY, OBJIQJCHUEM SI3bIKOM MaTeMAaTUKU U MaTEMaTUYECKOM KyJIbTypoil Kak
CPEICTBOM IIO3HAHUS MHpA, OBJAJACHUEM NPOCTEMIIMMHU HaBBIKAMHU HCCIIEOBATEIbCKON
NeSITENIbHOCTH;

6) pusnueckoe Bocniuranue, GopMupoBaHHe KYJIbTYPbI 310POBbSI U 3MOIHOHATBLHOI0
Os1aronosyqusi:

- TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBBS, BEICHUS
310pOBOr0 00paza >KM3HHU (3I0pOBOE NMHUTaHHE, COAJaHCUPOBAHHBIA PEXHUM 3aHATUH M OTHbIXA,
perynspHas (u3uueckass aKTUBHOCThH), C(POPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPHU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

- OpUEHTallMel Ha MpPUMEHEHHEe MaTeMaTH4YeCKHX 3HaHUU JJIs peleHus 3afad B olnactu
COXPAaHHOCTH OKpYKarouleil cpepl, IJIaHUPOBAaHMS TIOCTYIIKOB U OLIEHKM HX BO3MOKHBIX
MOCJIECTBUIM JUIsl OKpYXKalollel cpeabl, OCO3HAHMEM IJI0OATBHOTO XapaKTepa 3KOJOTHYECKHX
poOJIeM 1 yTel UX pelIeHNs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAJIbHON U IPUPOAHOI Cpeabl:

- TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCSA Yy APYTUX
JoJiel, mpruobpeTaTh B COBMECTHOM IESATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUH U3 OTBITA
ApYTuX;

- HEOOXOAMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUII, B TOM uucie GopMyIupoBaTh UJEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neQUIUTBI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

- CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TpPEOYIOUIMII KOHTpMEp, KOPPEKTUPOBAaTh IPUHMMAaeMble pElIeHHs MU JeHCTBUA,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

3.2. MeTanpeaMeTHbIe pe3yJbTaThl
I[Ho3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Bazoevie nozuueckue oeiicmeus:

- BBISIBJISITH M XapaKTEpPH30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOLIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONPEACTCHHS MOHIATUI, yCTaHABIUBATh
CYIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS AN O0OOIIEHUS M CPaBHEHHSI, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3A;

- BOCIIpUHUMATh, (OPMYTUpOBaTh W MPeoOpa3oBBIBATH CYXKJACHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIE, eMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

- BBISIBJISITh MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3W U MPOTHUBOPEUUs: B (akTax,
JTAHHBIX, HAOIOIEHUSAX U YTBEPIKICHUSAX, MPEATIaraTb KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEUUIL;



- IefaTh BBIBOJBI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKTFOUYCHUH, yMO3aKIIOUEHHUH 110 aHAJIOTHU;

- pa3buparh JOKa3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHHUMA (TIPSIMBIE W OT MPOTHUBHOTO),
MIPOBOJNTH CAMOCTOSITEIEHO HECJIOKHBIE JOKA3aTeIbCTBA MAaTEeMATHUECKUX (aKTOB, BBHICTPAaUBATh
apryMeHTAaIlMI0, TMPUBOJUTh TPHUMEPHl H  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBCHHBIE
paccyXJICHUS,

- BBIOMPATH CIIOCO0 pelieHus yaeOHOH 3a1auu (CpaBHUBATH HECKOJIBKO BApPUAHTOB PEIICHHUS,
BBIOMpATH HAOO0JIEE TIOIXOIAIIHIA ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

Bba3zoevie uccneoosamennvckue oelicmeust.

- HICTIOJI30BaTh BOIPOCKHI KaK MCCIIEI0BATEIHCKUN HHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHPHO YCTAHABIUBATH HCKOMOE H
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYyMEHTHPOBATH CBOIO MTO3UITUIO, MHCHHUE;

- IPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY TUIAHY HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Y CO00i;

- CaMOCTOSITENILHO (POPMYITHPOBATH 00OOIIEHUST U BBIBOJBI TI0 pe3yibTaTaM MPOBEIEHHOTO
HaAOJIOJICHUS, WCCIICIOBAHUs, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IEeHHI];

- IPOTHO3HMPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIBUTATH MPEIIIOTIOKCHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Paboma c ungpopmayuei:

- BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POpPMAIINU, TaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

- BBIOMpaTh, aHAJU3UPOBATH, CHUCTEMATH3UPOBATh U HWHTEPIPETHUPOBATH HH(POPMAIIUIO
pa3IUYHBIX BUJIOB U (DOPM MpEICTABICHNUS,

- BEIOMpaTh (opMy mpencTaBiieHus WHPOpMAlUM M WILIIOCTPUPOBATH peIlacMble 3a1adu
CXeMaMH, JuarpaMMaMHu, HHOHU TpadUKOi U X KOMOMHAIUSIMH,

- OIICHMBATh HAAEKHOCTh WH(POPMAIMHM IO KPUTEPHUSAM, MPEUIOKECHHBIM YYHTEIIeM WU
c(hopMYITMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA:

- BOCIIPHHUMATh ¥ (GOPMYJIHUPOBATH CYKJEHHUS B COOTBETCTBHUU C YCJIOBHSMU U IEISIMHU
oO1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PELIeHUs 3a]aui, KOMMEHTHPOBATh MMOTY4YEeHHBIN pe3yibTar;

- B XoJe OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TeMbl, MpoOIeMBbl,
periaeMoi 3a1auyu, BBICKA3bIBATh HJCH, HAICJICHHBIC Ha IOWCK PELICHHUS, COMOCTaBJISATH CBOM
CYXKJCHUSA C CYXICHHUSIMHU APYrUX YYaCTHUKOB AMajora, oOHapy>KMBaTh pa3jMyuue M CXOJCTBO
MO3UIMH, B KOPPEKTHOM (hopMe (GopMyTHupOoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

- IPEACTaBIATh PE3yIbTAThl pPEUICHUS 3aJayd, SKCIIEPHUMEHTa, HCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM 3a/ay Mpe3eHTalUd U 0COOCHHOCTEN
ayJUTOPHUH;

- IOHMMAaTh W UCTOJb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAUBHAYaIbHON pabOTHl Mpu
pelieHnn y4eOHbIX MaTeMaTHYEeCKHX 3a/1ay;

- MPUHUMATh 1eIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATH OPraHU3AIUI0 COBMECTHOU
paboThI, pacmpeneisaTh BHIbI pabOT, JOrOBApUBATHCS, OOCYKIaTh MPOIECC W PE3YyIbTaT PadOTHI,
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH



- y4acTBOBATh B IPYIIOBBIX (opmax paboThl (00CYyXaeHHS, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPJHMHUPOBATH CBOU JACUCTBHS C IPYTUMHU
YJieHAMH KOMAaHJbl, OLIEHUBATh KadeCTBO CBOEr0 BKJaJa B OOMIMIl MPOIYKT TO KPUTEPHSIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopzanusayun:

- CAMOCTOSITEJILHO COCTABJISITh IJIaH, AJITOPUTM pELICHUs 3a/1a4M (UM €ro 4acTh), BBIOUpPATh
cnoco0 pemeHus ¢ YYETOM HUMEIOMIHUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OPMALIUH.
Camoxonmponb, IMOUUOHAIbHBLIL UHM E/IEKM.:

- BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTpOJI IpoLEecca M pe3yiabTaTa pelIeHHs
MaTeMaTHYeCcKO# 3a/1auH,

- IPeABUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIIEHUU 3a/]a4l, BHOCHUTH
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJICHHBIX OLINOOK, BBISBIEHHBIX
TPYIHOCTEN;

- OLICHUMBATh COOTBETCTBUE pe3ysbTaTa ACSITEIbHOCTH IOCTABJICHHOM II€JIM U YCIOBHUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WJIM HEAOCTIKEHHUS LENH, HAXOJUTh OIIMOKY, JaBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY.

3.3. IIpeaMeTHBIE pe3yJbTaThl

K konmy oOydenus B 7 KJjacce OOy4arOUIMHCA TIOJYYUT CICAYIOIINE IPEAMETHBIC
pe3ynbTaThl:

PacriozHaBaTth u3ydeHHBIE TeOMETpUYECKHE (UTYpBl, ONpPENeNsITh HX B3aUMHOE
pacnofiokeHue, n300pakaTb TeOMETPUUYECKUE (PUTYPBI, BHIIOJHATH YEPTEKH MO YCIOBUIO 3a/1a4H.
W3mepsaTe nuHEHHBIE W YIIOBbIE BENWYUHBL. Pemiars 3aauv Ha BBIYMCIEHUE JUIMH OTPE3KOB H
BEJINYUH YTJIOB.

Jlenate rpyOyio OLICHKY JMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B peajbHON KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYNHBI.

CTpouTh 4epTexu K F€OMETPUUYECKUM 3aa4aM.

[Tonp30BaTbCs NpU3HAKaMK PABEHCTBA TPEYTrOJIbHUKOB, UCIIOJIb30BAaTh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKICHUSI C UCIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi NpU3HAKaAaMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYrOJBbHUKOB, CBOHCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYIrOJIbHOTO TPEYrOJIbHUKA, B  PELICHUU
F€OMETPUUYECKHX 3a/1ay.

Onpenenars mapajuieIbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpPBIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs MapaIebHOCTh NMPSAMBIX C NOMOULIBKO PAaBEHCTBA PACCTOSHHUN OT TOYEK
OJIHOY IIPSIMOY 10 TOYEK APYroi IMpsIMOM.

Pemats 3agaun Ha kiieT4atoi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HAUEHUS YIIIOB B
F€OMETPUUECKHUX 337auax C HUCIOJb30BAHHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIBHUKOB,
CBOWCTB yrjoB, 00pa30BaHHBIX MPHU MEPECEUCHUN JABYX MapalICIbHBIX MPSIMBIX ceKyllei. Permarsh
MpaKTUYECKHE 3a7a4l Ha HAX0K/ICHUE YTJIOB.

Brnanets moHATHEM T€OMETPHUECKOT0 MECTa TOUEK. YMETh ONPEeAeIsTh OMCCEKTPUCY Yria U
CEPEIMHHBIN MIEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHUE MECTA TOYEK.
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@OopMyIMpOBATH OINPEICIICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHAMETpa OKPYKHOCTH,
[10JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PEILICHUU 3a1ay.

Biageres moHATHEM OIKMCAaHHOW OKOJIO TPEYrOJIbBHMKA OKPYKHOCTH, YMEThb HaXOIUTh €€
ueHtp. Ilonb3oBaThest pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJbHHKA MEPECEKAIOTCs B
OJIHOM TOYKE, M O TOM, YTO CEPEANHHBIE IEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS
B OJTHOM TOYKE.

Biagete noHsATHEM  KacaTenbHOM K  OKPY)KHOCTH, IIOJB30BAaTbCsl  TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOYKE KACAHMUS.

[lonp30BaTbCcsi  NPOCTEMIIMMM  TIE€OMETPUYECKMMM  HEPAaBEHCTBAMM, IIOHMMATh  UX
MIPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIIS U JIMHEHKH.

K xonmy oOydenuss B 8 kJjacce 0Oy4arouuics TOJYYUT CIEAYIOIINE MPEAMETHBIC
pe3yIbTaThl:

PacriosnaBate OCHOBHEBIE BHbI tI€!TI>Ipéxyl"O.]'II)HI/IKOB, HUX DJJIEMCEHTHI, IIOJIB30BAaThCA HX
CBOMCTBaMH NPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEpEcCeUeHusl MeANaH TPEYrojJbHUKa (IIEHTpa Macc) B pelIeHUN
3azad.

Biragets noHsTHEM CpeIHEN JIMHUM TPEYTOJIBHUKA U TPaNeLUH, IPUMEHATh UX CBOWCTBA ITPU
peumieHun reoMmerpuueckux 3azad. Ilosmb3oBateea  Teopemoit aileca m TeopemMod O
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh pU3HAKY [10100US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit [Tudaropa mys penieHus reOMETPUUECKUX B MTPAKTUUYECKUX 3a/1a4.
CTpouTh MaTeMaTUYECKyI0 MOJEIb B MPAKTUUECKUX 3aJadyaX, CaMOCTOATEIbHO JAeaTh YepTEx U
HaXOJHUTh COOTBETCTBYIOIIHNE JIUHBI.

Bnagerp mnoHsATHSMU CHHYCa, KOCHMHYCAa W TaHT€HCa OCTpPOro yria MpsSMOYTOJbHOTO
TpeyrojpHuka. [101p30BaThCS ITUMU MOHSITUSIMHU IS PEILICHUS TPAKTHYECKHUX 3aj1au.

Boruncnsate (pa3nudHbIME clIocO0amMu) IUIOHIAlb TPEYTrOJIbHUKA U TUIOIIA U MHOTOYTOJIbHBIX
¢buryp (mosb3ysich, rae HEOOXOIUMO, KalbKyIsTopoM). [IpuMeHSTh MONydyeHHbIE YMEHHS B
MPAKTUYECKUX 331a4ax.

Bnagerp NOHATHAMM BOHCAHHOTO M IIEHTPAJIBHOTO yrja, HUCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, Yriax MEeXIy XopAaMu (CeKyIIMMH) U YIiie MEeXIy KacaTeIbHOM U XOpAoH mpu
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp moHSATHEM OMUCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSTh CBOWCTBA OMHUCAHHOIO
YeThIPEXYTOJbHUKA TP PEIICHUU 33/1a4.

[IpuMeHsTh NoMy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMaTUUYECKUE MOJIENIN TS 3a/1a4
peanbHONW JKM3HM U TPOBOJAMTH COOTBETCTBYIOIUIME BBIUMCIEHHUS C MPUMEHEHHEM NOoA00Ms u
TPUTOHOMETPHH (TIOJIB3YSCh, 1€ HEOOXOIUMO, KAIBKYIIITOPOM).

K konny oOydyenus B 9 kiacce oOydarouiuiics MOJy4UT cJelylolue MpeaMeTHbIe
pE3yIBTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPBIX YIIIOB, HAXOAUTH C MX TOMOIIBIO Pa3InYHbIE
SJIEMEHTHI TNPSMOYIOJBHOTO TPEYTOJIbHUKA («pElIeHHe MPSIMOYrOJbHBIX TPEYrOJIbHUKOBY).
HaxonuTh (¢ HOMOIIBIO KaJIBKYIIATOPA) JUIMHBI U YTJIbI S HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes (hopMynamMu NMPHUBEICHHUS U OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXKJIECTBOM
JUI HAXO0XAECHHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMU BETUUYNHAMM.
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Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUIS HaXOXKJIEHHS PAa3IHMYHBIX JIEMEHTOB
TPEYTroJbHUKA («PEIICHUE TPEYTOJILHUKOBY), PUMEHSITh UX MPU PEIICHUH T€OMETPUICCKHX 3a71ad.

Brnaners moHsTHsIMH TpeoOpa3oBaHUs 1M0J00Ms, COOTBETCTBEHHBIX 3JEMEHTOB IMOJOOHBIX
¢uryp. [lonp3oBaThCcsi CBOMCTBAMU TOJIO0MS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCISTH JUTHHBI U
HaXOJHUTh YIIIBI Y NOMO0OHBIX ¢uryp. [IpuMeHsSTh CBOWMCTBA MOJOOUS B MPAKTHUYSCKUX 3ajadax.
YMeTh IPUBOAUTH MPUMEPHI MMOJA0OHBIX (PUTYP B OKPYKAOIIEM MHUPE.

[Tonmb30BaThcs TEOpEeMaMu O TPOU3BEACHUM OTPE3KOB XOPJ, O MPOU3BEICHHH OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCst BEKTOPAMHU, IOHUMATh UX TEOMETPUICCKUN U PU3UUECKUN CMBICIT, TPUMCHSITh
WX B PEIICHHH TEOMETPUYCCKMX WM (U3NYECKUX 3anad. [IpUMEHSTh CKaIsIpHOE MPOU3BEIACHUC
BEKTOPOB JUTSI HAXOXKJICHHS JUTUH H YTIIOB.

[lonme30BaThcsi METONOM KOOPIWMHAT HA IUIOCKOCTH, TPUMEHSATh €ro B PEIICHUH
TE€OMETPUYECKUX U TIPAKTHYECKUX 3a7ad.

Bragere MOHATUSMH TPABWILHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPY)XHOCTH, JUTHHBI JIyTH
OKPYKHOCTH ¥ PaJMaHHON MEpHI yIIa, YMETh BBIYHMCIISATH TUIONIAIh KPyra U ero yacrei. [[pumeHsaTh
MOJTydCHHBIC YMEHUS B TIPAKTHYECKUX 3a1adax.

Haxomuth ocu (WM MEHTPHI) CUMMETPHH (UTYp, TMPUMEHSTH JBMIKCHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[TpuMeHsTh NOTyYeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTH MaTEMaTHYECKIE MOICIH JIJIS 3a71a4
peaIbHON JKM3HU W IPOBOJUTH COOTBETCTBYIONIUE BBIYMCICHUS C TNMPHUMEHCHHEM IOJIOOHS H
TPUTOHOMETPUICCKUX (PYHKITUH (TIOJIB3YACH, TJIe HEOOXOIMMO, KAIbKYISITOPOM).

4. TEMATUYECKOE IINTAHUPOBAHHUE

7 KVIIACC
KoauvecTBo yacos
2 JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jiesioB . E E E (undgposbie)
n/n U TeM MPOrpamMMmbl = \§ e \§ oOpa3oBaTe/ibHbIE
1=y [3)
g E ; % ; pecypcbl
2 |2 EO &
. HpOCTeﬁijme FeI(/)IMCTpI/I‘leCKI/IC burypst y . BuGniorexa LIOK
U uX cBOMCTBA. M3Mepenune
P https://m.edsoo.ru/7f415e2e
TF€OMETPUUECKHUX BEJIMUUH
bubmuoreka [JOK
2 |T 22 1 5
PEYTOILHIIN https://m.edsoo.ru/7f415e2e
[TapamiensHble IpsIMBIE, CyMMa YIJI0B bubnuoreka [IOK
3 14 1 4
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U Kpyr. ['eomeTpudeckue bubnuorexa [IOK
4 14 1 4
MOCTPOEHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 | I i 8 1 1
oBTOpeiie, 00o0ueHe sHanil https://m.edsoo.ru/7f415e2e
OO11ee KOIMYECTBO YaCOB IO MPOrpaMme 72 4 18
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8 KJIACC

KoaunuectBo yacos
2 DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeioB . E ot E (uudgposbie)
n/n M TeM MPOrpaMMbl 5 § § § o0pazoBaTeJbHbIE
2o 2 a
g E 2 % 2 pecypcsl
2 |2 20 &
bu6mmoreka [{OK
114 & 5 1 2
CTPIPEX YOI https://m.edsoo.ru/7f417e18
| Teopena e eopen o |, |, [pemoresnok
MPOMOPIIHOHATBHBIX OTPE3Kax
POToPH P ’ https://m.edsoo.ru/7f417e18
0JA00HbBIE TPEYTOJIbHUKH
I1 .H i
3 | peyrommmon n wororomx | 5 | 1 | 1 [PHOmoresaHOK
peyr o https://m.edsoo.ru/7f417e18
¢buryp. [lnomaau nogo6HbIX GUryp
Teopema IIudaropa u Havana bubnuorexa [JOK
4 5 1 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OTHMCAHHBIE YETHIPEXYTrOJIbHUKH. 8 1 5 bubnuorexa [JOK
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bu6moreka [IOK
6 [II 606 i 5 1 1
OBTOPCHIE, ODOBIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 36 6 9
9 KUIACC
KoauvecTBo yacos
- a JJIeKTPOHHBbIE
) =
Ne HaumeHoBaHue pa3ieioB o 9 = (undgposbie)
n/n U TeM MPOrpamMMmbl i E § \§ oOpa3oBaTe/ibHbIE
g = \§ § S pecypebl
Q L
2 |2 5| 3
1 Tpuronomerpus. Teopembl KOCUHYCOB 16 1 4 bubnuoreka [JOK
U CHHYCOB. PelieHne TpeyroipHUKOB https://m.edsoo.ru/7f41al2c
IT .
2 | Merpacon coommonemn s 0 | 1 | g [PromoremlOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6mmoreka [JOK
3 |B 12 1 3
CRTOPH https://m.edsoo.ru/7f41al2c
bu6 OK
4 | lekapTOBbI KOOPAMHATHI HA IIIOCKOCTH 9 1 3 uommorexa Ll

https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f41a12c
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[IpaBuiibHBIE MHOTOYrOJIbHUKH. [InHa

5 |ox HOCTH U IUIOIIAAL Kpyra 8 2 bubmorexa HOK

Py H HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei

6 | JABWKCHHS IJIOCKOCTH 6 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpEHue, 06001ICHNE, 11 ) 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c

OO611ee KOJIMYECTBO YacoB MO Mporpamme 72 6 18

5. HOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KonunyecTBo yacos
— DJIeKTPOHHbIE
Ne . B 8 E uudpoBbIe
Tema ypoka =3l £ 8
n/n e g EC oOpa3oBaTe/IbHbIE
o | 8 2 &
5 2o S o pecypchl
] S Al & =
5} 2 z| B %
1 | . 5 1 bu6moreka [IOK
OCTEHIIIIE TeOMETPUIECKIE 0OBEKTHI
P P https://m.edso0.ru/8866b724
5 |m 1 bu6moreka [IOK
HOT'OYTOJIbHUK, JIOMaHast
4 ’ https://m.edsoo.ru/8866ch6a
3 |c 1 bu6moreka [IOK
MEKHBIE U BEPTUKAIbHBIE YTJIbI
P r https://m.edso0.ru/8866c5c0
4 |c 1 bu6mmoreka [IOK
MEKHBIE U BEPTUKAIbHBIE YTJIbI
P T https://m.edso0.ru/8866c¢7be
5 | CMexHBIE U BEPTHKAIBHBIC YTIIbI 1
6 | CMexHbIE U BEPTHKAIBHBIC YTIIbI 1
7 | CmexHbIe U BEpTUKAJIbHBIE YIIIbI 1
8 | CmexHble U BEpTUKAJIbHBIE YIIIbI 1
N3mepeHune TMHEUHBIX U YTJIOBBIX
9 | BenuuMH, BRIYUCIICHUE OTPE3KOB U 1
YIJI0B
N3mepeHne TMHENHBIX U YIII0BBIX
10 P yr 1 bubmuoreka [JOK
BEJINYMH, BEIYUCIEHHE OTPE3KOB U
’ P https://m.edsoo0.ru/8866c3ea
YIJI0B
N3mepenne IMHEWHBIX U YTIIOBBIX
11 | Benu4MH, BEIYUCICHHE OTPE3KOB U 1
yIJI0B
N3mepenue JIMHEWHBIX U YTIIOBBIX
12 | Benu4HH, BEIYUCIICHHE OTPE3KOB U 1

yTJI0B

14


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
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https://m.edsoo.ru/8866c3ea
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[epumeTtp u momans ¢puryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB

14

[epumeTtp u momans Gpuryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB

15

[ToHATHE O PaBHBIX TPEYTOJbHUKAX U
IIEPBUYHBIE MPEJICTABICHUS O PABHBIX

¢burypax

bu6mmoreka [{OK
https://m.edso0.ru/8866ce80

16 Tpu npusHaka paBeHCTBa bubnuorexa [JOK
TPEYroJbHUKOB https://m.edsoo0.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuoreka [JOK
TPEYroJbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubnuoreka [JOK
TPEYroJbHUKOB https://m.edsoo0.ru/8866e01e
19 Tpu npr3Haka paBeHCTBA
TPEYTroJIbHUKOB
20 Tpu npr3Haka paBeHCTBA
TPEYroJIbHUKOB

21

Tpu npr3Haka paBeHCTBA
TPEYTrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866e88e

22

[Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

23

[Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX
TPEYTroJIbHUKOB

24

CBoIicTBO MeIMaHbl MPSMOYTOIHHOTO
TPEeYroJbHUKa, IPOBEAEHHOMN K
TUIIOTEHY3€

bu6mmoreka [IOK
https://m.edso0.ru/8866e9ec

25

CBoIicTBO MeIMaHBbI MPSMOYTOJILHOTO
TPEeYroJbHUKa, IPOBEAEHHOMN K
TUIIOTEHY3€

26 PaBHOOEIpEeHHBIC 1 PABHOCTOPOHHHUE bubnuoreka [JOK
TPEYroJIbHUKH https://m.edsoo0.ru/8866d6fa

97 [Ipu3Haku u cBoiicTBa bubnunoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJbHHUKA https://m.edso0.ru/8866d880

28 IIpu3naku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866d880
[Ipu3Haku u cBOMCTBA bubnuorexa [IOK

29

paBHOOEIPEHHOTO TPEYroJbHUKA

https://m.edso0.ru/8866e26¢

30

HepaBeHCTBa B ICOMCTpUN

31

HepaBeHCTBa B I'COMCTPUHN

bu6mmoreka [JOK
https://m.edso0.ru/8866e3a2

32

HepaBeHCTBa B ICOMETpUN
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https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

33

HepasencrBa B reomerpun

34

[IpsAMOYrOIBHBIN TPEYTrOJIBHUK C YTIIOM
B 30°

bubmuoreka [IOK
https://m.eds00.ru/8866eb22

35

[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30°

36

KonTtposnsHas paboTa 1o teme
"TpeyroabHuku"

bu6mmoreka [{OK
https://m.edso0.ru/8866echc

37

[TapamienpHble IpsIMBIE, UX CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/8866ef64

38

[Iarslit moctynar EBkinaa

39

Haxkpect nexariyue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE
IIPH NEPECEUEHUN MapalIeIbHbIX
MPSAMBIX CEKyIIEN

bu6moteka [IOK
https://m.eds00.ru/8866f086

40

HakpecT nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE
MIpH MepeCeUeHUH NapaieIbHbIX
MPSIMBIX CEKyIIEN

41

Haxkpect nexarue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
MIPH MepeCeUeHUH MapaieIbHbIX
MPAMBIX CEKYILIEH

42

Hakpect nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC
[IpH MepECeUEHUH MapaieIbHbIX
MPSAMBIX CEKYILEH

43

Haxpecr nexaiye, COOTBETCTBEHHbIE U
OJIHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE
IIPU [IEPEeCceUeHUH MapaIebHbIX
MPSMBIX CEKYILIEn

bu6mmoreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napamienbHOCTH MPSIMBIX
Yyepes paBEHCTBO PACCTOSIHUHN OT TOUYEK
OJIHOM MPSIMOM JIO BTOPOU MPAMOit

45

[Ipu3Hak napajuieaIbHOCTH MPSAMBIX
4Yepe3 PaBEHCTBO PACCTOSHUMA OT TOYEK
OJIHOU IIPSIMOY 10 BTOPOU IIPSAMOI

46

CymMma yrioB TpeyroyjbHHUKa

bu6mmoreka [JOK
https://m.eds00.ru/8866f630

47

CymMma yrioB TpeyrojbHHKa

bu6mmoreka [JOK
https://m.edso0.ru/8866f8ba

48

BHerniHue yrisl TpeyrojibHUKa

bu6mmoreka [JOK
https://m.edso0.ru/8866fa5e
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https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
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49

Buemnue yrisl TpeyrojbHUKa

KonTtposneHas paboTa o teme

bubnuoreka [IOK

50 ("I
apaHHeHLHB,I,e HPAMPIE, CYMMA YITIOB https://m.edsoo.ru/8866fe6e
TpPEeYroJbHUKA
51 OKpYXHOCTb, XOPJIbI M TUAMETP, UX bubnuorexa [JOK
CBOICTBa https://m.edso0.ru/88670800
bub OK
52 | KacarenbHasi K OKPYKHOCTH nommorexa I

https://m.eds00.ru/88670e9a

53 | OkpyXHOCTB, BITUCAHHAS B YTOJ
54 | OKpyXHOCTbh, BITUCAHHAS B YTOJI
55 [Tonarue o 'MT, npumenenue B bubnuoreka [IOK
3a/1a9ax https://m.edso0.ru/8867013e
56 [Tonarue o I'MT, npumenenue B bubnuoreka [IOK

3a7a4ax

https://m.eds00.ru/88670508

57

buccekrpuca u cepeMHHBIN
MEePIEeHIUKYIIAP KaKk FT€OMETPUUYECKHE
MECTa TOUEK

58

OKpyXHOCTB, OIIMCAHHAsI OKOJIO
TPEYTrOJIbHUKA

bu6mmoreka [IOK
https://m.eds00.ru/88670a62

OKpyXHOCTb, OIIICAHHASL OKOJIO

59
TpeYroJbHUKa
60 OKpyXHOCTb, BIICAaHHAs B bubnuorexa [JOK
TPEYroJbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAaHHAs B bubnuorexa [JOK

TPEYTrOJIbHUK

https://m.eds00.ru/88671188

62

[Ipocreitmue 3a1aun Ha MOCTPOEHUE

63

[Ipocreitmue 3a1aun Ha MOCTPOEHUE

bu6mmoreka [IOK
https://m.eds00.ru/886712d2

64

KouTtponbHas paborta o teme
"OKpyXHOCTb U Kpyr. ['eomeTpuyeckue
nocrpoeHus"

bubmuoreka [JOK
https://m.eds00.ru/88671462

65

[ToBTOpEeHUE M 0000IIEHNE 3HAHUI
OCHOBHBIX MIOHSITUN U METOJIOB Kypca 7
Kjacca

bubmuoreka [JOK
https://m.eds00.ru/886715hb6

66

Htoropas KOHTPOJIbHasA pa60Ta

bu6mmoreka [JOK
https://m.edso0.ru/886716ec

67

[ToBTOpenue u 06001IeHNE 3HAHUI
OCHOBHBIX TIOHSITUN U METOJIOB Kypca 7
KJacca
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https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
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https://m.edsoo.ru/886712d2
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o] e i e ]
FORIOP https://m.eds00.ru/886719bc
KJjlacca
OO11ee KOIMYECTBO YaCOB IO MPOTrpaMme 72 4 0
8 KUIACC
KosuyecTBo yacos
- DJIeKTPOHHbIE
2 ﬁ g E undposbie
Ne i/ Tema ypoka S8 £.8 P
o ] c g oOpasoBaTe/bHbIE
o) = o 3 o pecypcsl
2 =
2 |2 g = B
1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuotexa [JOK
CBOMCTBa https://m.edsoo.ru/88671af2
YacTHele citydan
) napajuieJIorpaMMOB 1 bubnuorexa [JOK
(IpsIMOYTOJILHHK, POMO, KBajIpar), https://m.edsoo0.ru/88671dea
WX MPHU3HAKHU U CBOMCTBA
bu6moreka [IOK
T 1
3 parers https://m.edso0.ru/88672358
bu6moreka [IOK
4 M 1
CTOR YHBOCHHA MEAMATH https://m.edso0.ru/88672b14
5 KonTtponpHas padoTa o tTeme 1 1 bubnuorexa [JOK
"YeThIpEXYrOabHUKH https://m.edso0.ru/88672c9a
6 Teopema dasneca u Teopema o 1 bubnuorexa [JOK
MIPOIOPIIMOHABHBIX OTPE3KaX https://m.edsoo.ru/8867337a
7 TpeyronbHUK, cpenHss TUHUS 1 bubmmorexa LIOK
ey dhie https://m.edso00.ru/88672358
8 Tpamnenus, e€ cpeaHss TUHUS 1 bubmmorexa LIOK
PatieIit, ee epea https://m.edso0.ru/88673064
9 [IponopioHanbHBIE OTPE3KU 1 bubmorexa LIOK
POTIOPHL P https://m.edso0.ru/88673794
10 [TogoGHbBIE TPEYroJbHUKH 1 bubmorexa LIOK
A eyt https://m.edso0.ru/88673a78
11 Tpu npuznaka nogo6us 1 bubnuorexa [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8867400e
12 [Ipumenenue moaoous npu 1
pEIIeHUN TPAKTHYECKUX 3a/1a4
13 KonTtponeHas paboTa o teme 1 1 bubnuorexa [IOK
"ITotoOHBIE TPEYTOABHUKH" https://m.edsoo.ru/8867445a
14 DopMyIbl Ui IUIOLIAAN 1 bubnuorexa [IOK

TPCYroJIbHUKA, IMapaJluiejiorpamMmma

https://m.edso0.ru/88674860
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https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
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DopmyJIbl ISl TUIOLIAIH

bubmuoreka [IOK

15
TpeyroJibHUKA, apajuieiorpaMma https://m.edso0.ru/88675288
16 [Tnomamu mogoOHbIX Guryp
P
I
s https://m.edso0.ru/88674f90
ILJIOIAU
18 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"I[Mnomans" https://m.edso00.ru/8867579¢c
19 Teopema IIudaropa u eé bubnuoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
20 Teopema IIudaropa u e€
IIpUMEHEHNE
Omnpenenenue
TPUTOHOMETPUUECKUX (PYHKIIMN
. oczpogo yrnaanpsfMoyroanoro BuGmiorexa [IOK
T JIbHUK
peyr : https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKUE
COOTHOIIICHHUA B HpSIMOYFOJ'II)HOM
TPEYroJbHUKE
99 OCHOBHOE TPUTOHOMETPUIECCKOE
TOXJECTBO
K o
23| "Teopew Midaropa u sasana BuGorexa LIOK
P | P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
B
r . a https://m.edso0.ru/8a1415b2
Xopaoi
o5 VYTIIbl MEXKIY XOpJIaMu U
CEeKYIIUMU
B
26 q;ifagf H(e)sziiliaiib: W3HAKH bubmmorexa [IOK
Ii r ’ P https://m.edso0.ru/8a140f86
M CBOCTBA
. BHI/IcafIHHe 1 OIIMCAaHHbBIE BuGmorexa LIOK
YETHIPEXYTOJIBHUKH, UX IIPU3HAKU
Ii yr ’ p https://m.edsoo.ru/8al1416d4
U CBOICTBa
e BHI/IcafIHLIe Y OIIMCAHHbBIC BuGmmorexa [OK
YETHIPEXYTOJIBHUKH, UX IPU3HAKU
Ii yr ’ p https://m.edsoo.ru/8al1416d4
U CBOIiCTBa
[IpumeHeHne CBOMCTB BIIMCAaHHBIX
29 Y OTMCAHHBIX YE€THIPEXYTOTLHUKOB

IIpH pCHICHUU I'COMCTPUICCKUX
3aaa4
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https://m.edsoo.ru/88675d32
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B3anMHoOe pacnosiokeHue 1Byx bubnuorexa [IOK
30 N 1
OKpY)XHOCTEH, 00IIue KacaTeIbHbIC https://m.edsoo.ru/8a1410a8
K 3]
31 | Vo oxpysoern, Buncamme | 1 BuGuorera LIOK
Py ' . https://m.edsoo.ru/8a141c88
" OIIMCAHHBIC T-IE':TI)IpE’:XyI“OJ'HnHI/IKI/I
I N
N el
FOB KYP . ’ https://m.edsoo.ru/8al41ddc
00001IEeHrEe 3HAHNI
. H;)B(’)TOCI;)GHI/IG ::H(;BHI;IX n;):csgmﬁ Hu . BuGmorexa LIOK
MCT B K B Hu KJI B,
FIOB KYP . https://m.edsoo.ru/8al4lefe
000011IeHNE 3HAHUI
34 Hrorosas xoHTpoJbHAs padoTa 1 buomorexa OK
TOroBasd KOHTPOJIbHAsA T
p p https://m.edso00.ru/8a142368
I -
3536 | weromon xypcon 7 n 8 cnaccon, | 2 BuGmorera LIOK
FIOB KYP . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUI
OO11ee KOJTMYECTBO YacOB I10 MPOrpaMme 36
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https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
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9 KJIACC

KoandecTBO 9acoB

= DJIEeKTPOHHbIE
Ne 2 = E nugposbie
Tema ypoka =3l £ 8
n/n o g S| E < o0pa3oBaTe/ibHbIE
5| Eg e pecypenl
(2]
2 | =g =E
1 Ornpenenenrue TPUrOHOMETPUIECKUX 1 bubnuotexa [JOK
¢bynkimii yrios ot 0° o 180° https://m.edsoo.ru/8al1424bc
@opMyIIbl IPUBEICHUS 1
TeopeMa KOCUHYCOB 1
TeopeMa KOCUHYCOB 1
bu6moreka [IOK
5 T 1
COPEMA KOCHIHYCOB https://m.edsoo.ru/8al42d5e
bu6moreka [IOK
6 T 1
COpEMa CHIYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHYCOB 1
9 HaxoxaeHnue njvH CTOpOH U BEJIMYMH 1 bu6moreka [IOK
YIJI0B TPEYrOJILHUKOB https://m.edsoo.ru/8a1430b0
10 | Pemere toevro o 1 bu6moreka [IOK
THCHHE TPEyrOTHHIKOR https://m.edsoo.ru/8al42ac0
bu6moreka [IOK
11 |P 1
SIHICHIE TPEYTONRHIKOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 | P 1
SILICHILE TPEYTONRHIKOB https://m.edsoo.ru/8al42ac0
bu6moreka [IOK
13 |P 1
SILICHILE TPEYTONRHIKOB https://m.edsoo.ru/8al42ac0
IIpakTyeckoe NpUMEHEHUE TEOPEM bubnuoreka [JOK
14 1
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MprUMEHEHUE TEOPEM 1
CHUHYCOB U KOCHHYCOB
KonTtponbHas padoTa o teme bubnuoreka [JOK
16 1 1
"Pemienne TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 |10 1
OHSITHE O MpeoOpa3z0BaHUM MOA00HS https://m.eds00.ru/8al43ah0
18 COOTBETCTBEHHBIE DJIEMEHTHI 1 bubmuoreka [{OK
NOJIOOHBIX GUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DIIEMEHTHI 1

1o1I00HBIX puUryp
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https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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Teopema o mpou3BeIEHUN OTPE3KOB
XOpII, TeoOpeMa O MPOU3BEACHUN

bubnuoreka [IOK

20
OTPE3KOB CEKYIIIX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
TeopeMa 0 IpOU3BEAECHUH OTPE3KOB
XOpA, TEOpEMA O NMPOU3BEICHUN bubnuorexa [JOK
21
OTPE3KOB CEKYIIUX, TEOPEeMa O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
TeopeMa 0 TIpOU3BEAECHNUH OTPE3KOB
XOpA, TEOpEMA O MPOU3BEICHUN bubnuoreka [IOK
22
OTPE3KOB CEKYIIHX, TEOpeMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJlIbHOU
23 [IpuMeHeHne TeopeM B pellIeHUN bubnuoreka [JOK
reOMETPUYCCKUX 3a/1a4 https://m.edsoo0.ru/8a143f06
[IpuMeHeHne TeopeM B pelIeHHN bubnuoreka [JOK
24
reOMETPUYECKHUX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 [IpuMeHeHne TeopeM B pelIeHHN bubnuoreka [JOK
reOMETPUYECKUX 33124 https://m.edsoo0.ru/8a144578
KonTtponpHas padoTa o tTeme
26 "[IpeoOpazoBanue moa00usI. bubnuorexa [JOK
MeTpHuecKrue COOTHOIICHHUS B https://m.edsoo.ru/8al447a8
OKpyXHOCTH"
Onpenenenue BeKTopoB. Ouznueckuit bubnuorexa [JOK
27 .
U T€OMETPHUYCCKHIA CMBIC BEKTOPOB https://m.edsoo.ru/8a144960
28 Ciio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO
31 Pa3noxxenue BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM
32 | KoopauHaThl BeKTOpa bubmuorexa IOK
PA P https://m.edsoo.ru/8al44fbe
C )
o | o e e
P % A https://m.edsoo.ru/8a14539c
JUIMH U yTIIOB
C
“ KaJsIpHOE MTPOU3BEICHNE BEKTOPOB, BuGmmorexa [OK
ro MPUMEHEHUE I HAX0XKICHUS
CTO TPHMEHCHIE A oA https://m.edsoo.ru/8a14550e
JUIMH U yTIIOB
bu6mmoreka [JOK
35 | Pemenue 3aa4 ¢ MOMOIIbIO BEKTOPOB

https://m.edsoo.ru/8al44c3a
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https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
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https://m.edsoo.ru/8a144c3a

bubmuoreka [IOK

36 | Pemrenue 3amaq ¢ MOMOIIBIO BEKTOPOB httos://m.eds00.ru/8al458cA
37 [IpuMeHeHre BEKTOPOB ISl PEIICHUS
3a1a4d GU3UKU
38 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"BekTops!" https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
TJIOCKOCTH
. bubnuotexa [JOK
40| Ypapuenne npamoii https://m.edscl)lo.ru/8a145048
41 | YpaBHeHue npsiMoi
bubnuotexa [JOK
42| Ypasnerne oKpyxuocTH https://m.edsg).ru/8a14635a
43 Koopaunats! Touek nepeceveHus bubnuoreka [JOK
OKPY)KHOCTH M TIPSIMOI https://m.edso0.ru/8a146620
Meroa KoOpauHAT IPH pENIEHUN
44 | reoMeTpUUYECKUX 3a/1a4,
MPAKTUIECKUX 33124
MeTto KOOpUHAT TIPH PEIICHUN
45 r€OMETPUYCCKHX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
MeTto KOOpUHAT TIPH PEIICHUN
46 T€OMETPUYCCKHX 3a/1a4,
MPaKTUYECKHUX 3a]1a4
| S o m
1ocKoeTH" https://m.edsoo.ru/8al46e0e
48 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
49 | Yucno . [lnMHa OKPYKHOCTH BH6H_HOTeKa HOK
https://m.edsoo.ru/8a1472c8
50 [ Yucno m. JlnuHa OKPY>KHOCTH BH6H_HOTeKa HOK
https://m.edsoo.ru/8al4714c
51 | AnuHa 1yru OKpYKHOCTH
52 | Paguannas mepa yria BH6H_HOTeKa HOK
https://m.edsoo.ru/8al4714c
53 | Ilnomane kpyra, ceKTopa, CerMeHra bubmorexa LIOK
https://m.edsoo0.ru/8a147426
54 | [Inomans kpyra, ceKTopa, CerMeHTa bubnnorexa HOK

https://m.edso0.ru/8a147750
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bubmuoreka [IOK

5 [ II 1

FIOTAL KpyTa, CeKTopa, Cermertta https://m.edso0.ru/8a147750

56 | IToHsTHE O IBMKEHUHU ILIOCKOCTH 1 buoamorexa HOK
A https://m.edsoo0.ru/8a147c82

57 ITapanne 1 TIEpEHOC, IIOBOPO 1 Bubmuorexa LIOK

JIEJILHBIA TIEPEHOC, TIOBOPOT

P P ’ P https://m.edsoo0.ru/8a147f16

bu6mmoreka [IOK

58 |[II i , 1

BPAICILHBIL HEPEHOC, HOBOPOT https://m.edso0.ru/8a147f16

59 [ [MapamrenpHBINA TEPEHOC, IIOBOPOT 1

60 [ [MapamrensHBINA TEPEHOC, IIOBOPOT 1

61 [IpuMeHeHne NBUKEHMI NTpU 1 bubnuoreka [IOK
pELICHUY 3a1a4 https://m.edsoo.ru/8a1480e2
KontponsHas padoTa o remam

62 "[IpaBUIIbHBIE MHOTOYTOJTbHUKH. 1
OKpyXHOCTb. JIBUKEHHS TIIOCKOCTH"

[ToBTOpEeHnue, 0600IICHNE,

63 cucTtemaTusanus 3HaHuil. M3mepenue 1 bubnuotexa [JOK
reOMETPUYCCKUX BEITUYUUH. https://m.edsoo0.ru/8a148524
TpeyronbHUKH
[ToBTOpEeHue, 0600IICHNE,

64 cUCTEMAaTU3alysI 3HaHUH. 1 bu6moreka [IOK
[MapannenbHble U MEPICHIUKYISPHBIC https://m.edso0.ru/8a148650
MpsIMBbIE
[ToBTOpEeHuEe, 0600mIECHNE,

CHUCTeMaTH3aIys 3HAHHH.

65 | OKpyXHOCTb U KPYT. 1
I'eoMeTpuueckue nocTpoeHus. Yribl
B OKPY)KHOCTH
[ToBTOpEHUE, 0000IICHNE,

66 cucTeMaTu3alys 3HaHui. BrimcanHeie 1
Y OMKCaHHbIE OKPYKHOCTHU
MHOTOYTOJILHUKOB

bubmuoreka [JOK
67 K o 1
OHTPOIBHAL pabota https://m.edso0.ru/8a148920
6872 [ToBTOpEHwMe, o6o6meHIfe, 5
cHUcTeMaTH3allus 3HaAHUI
OO11ee KOIMYECTBO YACOB IO IPOrpaMme 72
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6. MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS ITPOI'PAMMBI

«0/1.01.04.03 TEOMETPUSA»

7 KUIIACC
Kon
NpoBepsieMoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHUS IIPOrPAMMbI
pe3yJbTara
1 I'eomerpus
PacrioznaBath M3ydeHHbIE reOMETpUUECKHE (UTYpBI, ONIPEAEATh UX B3aHMMHOE
11 pacroiokeHue, n300paxaTb reOMETpUUECKHe (PUTYpHI, BBIIIOJHATh YEPTEKHU 110
YCJIOBUIO 3a/1a4n. I3MepATh JIMHENHBIE U YIJIOBBIE BEJIMUMHBL. Penrars 3aqaun Ha
BBIYHCIIEHUE IJIUH OTPE3KOB U BEIMYHH YIJIOB
Henatb rpyOyr0 OIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B peabHOM
1.2 KU3HHU, pa3MePOB MPUPOJIHBIX 00bEKTOB. Pa3nnyars pazMepsl 3TUX 0OBEKTOB 110
MOPSIIKY BEJIMYMHBI
1.3 CtpouThb yepTeKH K TeOMETPUUECKUM 3a7a4am
14 [Tonb30BaThbCs MpU3HAKAMK PaBEHCTBA TPEYTOJIbHUKOB, UCTIOIb30BaTh MPU3HAKU
' U CBOIICTBa paBHOOEPEHHBIX TPEYTrOJIHLHUKOB IIPU PEIICHUH 3a]1a4
15 [IpoBoauTh NOTHYECKHE PACCY)KIEHHUS C HCIONIb30BAHUEM TI'€OMETPHUECKUX
' TEOpEM
[lonb3oBaThcsi MpU3HAKAMHM  PAaBEHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB,
1.6 CBOMCTBOM  MeJIWaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSMOYrOJBHOTO
TPEYroJbHUKA, B PELICHIUH F€OMETPUUECKUX 3314
Onpenenars napajuiebHOCTh MPSMBIX C MOMOUIBIO YIIIOB, KOTOPbIE 00pa3yeT ¢
1.7 HUMU cekyias. OnpenensiTs NapauielbHOCTh NMPSMBIX ¢ MOMOIIBIO PaBEHCTBA
pacCTOSIHUM OT TOYEK OJHOM MPSAMOM JI0 TOUYEK APYTOM mpsiMOi
1.8 Pemrate 3agaun Ha kieT4yaToi Oymare
[IpoBOIUTH BBIUMCIICHUS U HAXOIUTh YUCIOBBIC U OYKBEHHbIC 3HAUCHUS YIJIOB B
FEOMETPUYECKUX 3aJ]auax C HCIOJb30BAaHHUEM CYMMbI YIJIOB TPEYrOJbHUKOB U
1.9 MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, OOpa30oBaHHBIX MNpPH MEPECEUCHHUU ABYX
napaJuIeIbHBIX MPSAMBIX CeKylllel. Permars mpakTruyeckue 3a1a4i Ha HAX0XKICHUE
yTJIOB
Brnagerp moHATHEM TEOMETPUYECKOTO MeCcTa TO4YeK. YMETh OINpeAensiTh
1.10 OUCCeKTpUCY yIyla M CEpeJUHHBIM MEepHeHAUKYIsAp K OTpe3Ky Kak
TEOMETPUYECKHE MECTa TOUEK
@opMyIMpOBaTh ONPENCICHUS OKPY)KHOCTM M Kpyra, XopAbl W JuaMmerpa
1.11 OKPY’KHOCTH, I0JIb30BaTbCSl UX CBOMCTBAMH. YMETh NPUMEHATh 3TH CBOMCTBA
IIPU pELICHUN 3a7a4
Bnagerp mNOHATHEM ONMCAHHON OKOJIO TPEYrOJbHUKA OKPYXHOCTH, YMETh
112 HaxoauTh e€ neHtp. Iloap3oBarkes akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB

TPCYrOJIbHUKA TIICPECCKAOTCA B OJHOH TOYKE, U O TOM, UYTO CCPCAUHHBLIC
NEpHNCHAUKYIIAPBI K CTOpOHAM TPCYTOJIbHHUKA IICPECCKAOTCA B OJIHOH TOUKeE
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Biagers moHATHEM KacaTeIbHOM K OKPYKHOCTH, II0JIb30BAThCS TEOPEMOU O

0.13 MEPIEHANKYIIIPHOCTH KacaTeIbHOW U paJnyca, IPOBEIEHHOTO K TOUKE KacaHUs
6.14 [Tonb30BaThcs MPOCTEUIIMMU TE€OMETPHUECKUMH HEPABEHCTBAMHM, IOHUMATh UX
' NPAKTUIECKUNA CMBICIT
6.15 [IpoBOUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHUS C MOMOIIBIO IUPKYIS H
' JIMHEWKH
8 KJIACC
Kon
MpoBePsIEMOro IIpoBepsiemble MpeaMeTHbIE Pe3yabTAaThl 0CBOEHHUS MPOrPaMMbI
pe3yJibTaTa
1 I'eomerpus
11 Pacno3HaBate  OCHOBHBIE  BHJBI  YETHIPEXYTOJBHHKOB, WX  DIIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMH IMPH PEIICHUH T€OMETPHUECKHX 3a/1a4
12 [TpuMeHsTH CBOWCTBA TOYKH TIEPECEUCHHS MEMAaH TPEYroJIbHUKa (IIEHTpa Macc)
' B PEIIEHUH 33129
BrnaneTp MOHATHEM cpelHel JIMHUH TPEYroJIbHUKA M Tparelnnuy, MPUMEHSTh UX
13 CBOMCTBAa MpH pEHICHUH TeOMETpUYEeCKHX 3anad. l[losb3oBaThes Teopemoit
' Qaneca u TEOpeMO O MPONOPLHUOHATBHBIX OTPE3Kax, NMPUMEHSTh UX IS
pelIeHNs MPaKTHYECKUX 3a1a4
14 [TpuMeHATh TpU3HAKK TOAO0OWS TPEYroJIbHUKOB B PELICHUM TI'€OMETPHYCCKHX
' 3aja4
[Tons3oBatbest  Teopemoit Iludaropa s  pemieHUss TEOMETPUUECKUX |
1.5 npakTHYeckux 3axad. CTpOUTh MaTeMaTH4ecKyl0 MOJENb B IPAKTUYECKUX
3a71a4ax, CaMOCTOSITEIBHO JEIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIINE UTHHBI
Bnaners moHATHMSMHM CHMHYCa, KOCHHYyca UM TaHTEHCa OCTpPOTrO  yria
1.6 HPSMOYTOJBHOTO TPEYroyibHUKA. [101630BaThCSl STUMHU MOHSATUSAMH IS PELICHUS
HPaKTHYECKUX 33734
Bbruncnsare (pa3nuuHbIME  CHOCO0AMH) IUIOMIAJh TPEYrOJIbHUKA W IUIOIIAIA
1.7 MHOTOYTOJIBHBIX (puryp (monb3ysach, TlI€ HEOOXOAUMO, KaIbKYIATOPOM).
[TpuMeHATh MoydeHHbIC YMEHHS B IPAKTHUECKHUX 3a1adax
Brianets NOHATHAME BIIMCAHHOTO M LIEHTPAJIBHOTO YIJla, HCIOJIb30BaTh TEOPEMBI
1.8 O BIIMCAaHHBIX VIJIAX, yIJIaX MEXAY XOpAaMH (CEKyIIMMH) U yIJIe MEXIy
KacaTeJIbHON M XOPJ0 MPpH peIIeHHH TeOMETPHUYECKUX 3a1ad
19 Bnanerb TNOHATHEM OMMCAHHOTO YETHIPEXYTOJNbHUKA, HPUMEHSTh CBOMCTBA
' ONMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELICHNH 3a/1a4
[IpuMeHsATh MOJydeHHblE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKHe
1.10 MOJeNU JUId 3a/ad peaJbHOM JKM3HM U NPOBOJUTH COOTBETCTBYIOIINE

BBIUMCIIEHUS] C TNPUMEHEHHEM TM0J00us M TPUTOHOMETpUH (TOJIB3YSCh, I7Ie
HE00X0IUMO, KaIbKYJIATOPOM)
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9 KJIACC

Kon
NpOBePsIEMOro IIpoBepsiemble MpeAMeTHbIE Pe3yIbTAThl 0CBOEHHUS MPOrPaMMbl
pe3yJbTaTa
1 I'eomerpus
3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX TTOMOIIBIO
11 pa3nuyHBIE  JJEMEHTBHl  MPSAMOYrOJBHOTO  TPEYrOJIbHHUKAa  («perieHue
' NPSMOYTOJIBHBIX TPEYrOJIbHUKOBY»). Haxoaute (¢ TOMOLIBIO KaTbKYJISATOPA)
JUTMHBI ¥ YTIIBI 7151 HETAOJMMYHBIX 3HAUCHHH
[Tome30oBaThest (hopMynaMu TPUBEICHUS W OCHOBHBIM TPHUTOHOMETPHUYECKHM
1.2 TOXKIECTBOM JIISl HAXOXKICHUS COOTHOMICHUH MEXIY TPUTOHOMETPHUYECKHIMH
BEJTMYMHAMH
Hcnonp3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB Ul HAXOXKIACHUS Pa3TMYHBIX
1.3 DIIEMEHTOB TPEYTOJIbHUKA («pEIIeHUE TPEYroJbHUKOBY»), MPUMEHSATh UX IPH
peIIeHNH TEOMETPUIECKUX 3a1a4
Brnanetp moHsATHSAMEH TTpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao6HbIX ¢uryp. Ilonap3zoBaThesi cBoicTBaMM MOAOOUS MPOU3BOJBHBIX (PUTYD,
1.4 YMETb BBIYUCIATH JUIMHBI U HaXOJWUTh YIIbl y M0A00HBIX (uryp. Ilpumenars
CBOWCTBAa TOJOOHMS B TPAKTHYECKUX 3aMadax. YMETh NPUBOJIUTH TPUMEPHI
MOJ00HBIX (PUTYP B OKPY)KAIOIIIEM MUPE
15 [Tonb3oBatbest TeopeMamMu O MPOU3BEICHUH OTPE3KOB XOPJ, O MPOU3BEIECHUU
' OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOU
[Tons30BaThCst BEKTOpaMH, MIOHUMATh UX TEOMETPUIECKUN U (PU3UICCKUN CMBICI,
1.6 MIPUMEHSATh WX B PEIICHUH T€OMETPUUYECKUX U (U3MUecKuX 3amad. [IpumeHsaTsh
CKaJISIpHOE TIPOU3BEICHIE BEKTOPOB JIJIsl HAXOKCHHUS IJIMH U YIJIOB
17 [Tonb3oBaThbcst METOAOM KOOPAWHAT Ha IUIOCKOCTH, IPUMEHSTh €ro B PelleHUU
' FeOMETPUYECKUX U MPAKTUYECKUX 33124
Brnagerp mNOHATHSMM TPAaBUILHOTO MHOTOYTOJbHHKA, JUIMHBI OKPY)KHOCTH,
1.8 JUIMHBI Y'Y OKPY>KHOCTH U PaJMaHHON Mepbl yria, yMeTh BBIYUCIATH IUIOMIAh
Kpyra u ero yacteil. [[puMeHsTh nmoryueHHbIe YMEHHS B MPAKTUYECKUX 3a/1auax
19 Haxonuth ocu wiu eHTpbl CUMMETPUH (PUTYp, TPUMEHSATD IBUXKEHUS IJI0OCKOCTH
' B [IPOCTEHIIINX CIydasx
[IpuMeHsTh MOMyYeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYeCKue
1.10 MOJAENH JUIS 3a7ad pealbHOW J>KM3HM M TPOBOJUTH COOTBETCTBYIOLIUE

BBIUMCIIEHUS] C TPUMEHEHHEM MOJIOOMS M TPUTOHOMETPUYECKHX (YHKIUN
(Monb3ysCh, I1e HEOOXOIUMO, KAIBKYISATOPOM)

27



7. MPOBEPAEMBIE D2JIEMEHTBI COAEP)KAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA
1 I'eomerpus
Havanehbie nossitus reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yros. Buabl yrios.
1.1 | BeprukanpHble U CMeXHble yribl. buccekrpuca yrna. JlomaHas, MHOTOyrojbHHK.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSAMBIX
12 Cummerpuunbie Gurypbl. OCHOBHBIE CBOWMCTBA 0CeBOM cuMMeTpuu. [Ipumepsl cumMmmeTpun
" | B OKpYy»KaromeM Mupe
13 OcHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TuHeHku. TpeyronpHuk. BeicoTa, Menuana,
' OucceKkTpHca, UX CBOMCTBA
1.4 | PaBHOOeapeHHBIN U PaBHOCTOPOHHUM TpeyroiabHUKU. HepaBeHCTBO TpeyrojabHUKa
15 CpoiicTBa M TMpU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. llpu3Haku paBeHCTBa
" | TPeYroJbHUKOB
16 CBoiiCTBa M NPU3HAKHU MapaJUIeNbHBIX NpAMbIX. CymMMa yrioB TpeyrojbHHKA. BHemiHue
| yruIBI TpEyroJbHuKa
[IpssMOyronpHelil TpeyroiabHUK. CBOMCTBO MEAMAaHbl NPSMOYTOJBHOIO TPEYrOJIbHHKA,
1.7 | npoBenéHHON K rumnortenys3e. [Ipu3Haku paBeHCTBa MNPSAMOYTOJBHBIX TPEYrOJbHUKOB.
[IpsiMOyroabHBIN TPEYTrOJABHUK C YTiIoM B 30°
HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
1.8 | Teopema o OosbmieM yriie W OOJbIIEH CTOpPOHE TpPEYrojbHHUKA. [lepneHaukyassp u
HaKJIOHHAs
19 I'eomerpuueckoe MecTo ToyeK. buccekTpuca yria U CEpeIMHHBIA MNEPHEHIUKYISAP K
' OTpE3Ky KaK F€OMETPUYECKHE MECTa TOUYEK
110 OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, UX CBOWCTBA. B3ammHOe pacrosoxeHue
' OKpYKHOCTH U npsiMoii. KacarenbHast 1 cekylas K OKpyKHOCTH
1.11 | OxpyXHOCTb, BIIUCaHHAs B YroJl. BrincanHas u onycaHHasi OKpY>KHOCTH TPEyroJbHUKa
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8 KJIACC

Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA
1 I'eomerpus
1.1 UYerpipéxyrosbauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
1.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
1.3 Tpaneuus, paBHOOOKast Tpanenus, €€ cBoicTBa U npusHaku. [IpsMoyroabpHas Tpaneuus
14 Meron ynBoenus Menuansl. LlenTpanbHas cummerpus. Teopema Paneca u Teopema o
' MIPONOPLIMOHAIBHBIX OTPE3Kax
1.5 CpenHue TMHUM TPEeYTroJbHUKA U Tpanenuu. LlenTp Macc TpeyroyibHUKa
16 [Tono6ue TpeyroyibHUKOB, KO3 dunneHT nogodus. IlpusHaku nonodus TpeyroabHUKOB.
' [Ipumenenue nogoOUst P PELICHUH TPAKTUUECKUX 3a/1a4
1.7 dopMyIibl I TIOIIAAN TPEYroJIbHUKA, TapalljieiorpaMmma, poM0a U Tparenuu
1.8 CoiicTBa miomajei reometpudeckux ¢puryp. OTHOIIEHKE TUIOIIaiel ToJ0OHBIX GUryp
1.9 Boruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KileT4aTol Oymare
110 Teopema [ludaropa. IIpumenenue teopemsl [ludaropa nmpu pemeHMH TPAKTHUECKUX
' 3a1a4
CuHyc, KOCHHYC, TAHT€HC OCTpPOrO yrja MpsSMOYIOJBHOTO TpeyrojbHuka. OCHOBHOE
1.11 TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHoMerpuueckue GyHkuuu yrios B 30°, 45° u
60°
112 Brniucannbie U 1EHTpaibHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOW M XOPAOW. YTJIbI MEXIY
' XOPIaMHt H CEKYIIIUMH
1.13 Brnimcannbie 1 onMcaHHbBIE YETHIPEXYTOJILHUKHI
114 B3anmuoe pacrionoxenue nByX OkpyxHocTed. Kacanme oxpyxHocTeit. OOmme
' KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 I'eomeTpust
11 Cunyc, kocunyc, taHreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPHUYECKOE
' TOXAeCTBO. POPMYIIBI IPUBEICHHS
12 Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Perienue
' IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
1.3 [IpeobOpazoBanue nomooms. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB
14 Teopema o npousBencHUM 0Tp€3I§OB XOpA, TEOPEMBI O IPOU3BEIEHUHU OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJipaTe KacaTeabHOU
Bekrop, amuHa (MOIyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTHBOMOJIOMKHO
1.5 HaIPaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALINN HAJ|
BeKTOpamu. Pa3yioxkeHne BEKTOpa Mo IBYM HEKOJUIMHEAPHBIM BEKTOPaM
16 Koopaunatsl BekTopa. CkansipHO€ IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE I

HaxOXKXJACHUA JJIMH U YI'JIOB

29



1.7

JlexkapTOBBl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHHUS IIPIMOM U OKPYXKHOCTH B
KOOpAMHATAX, IIEPECEUCHHUE OKPYKHOCTEM M HpsAMBIX. MeToJ KOOpAMHAT M €ro
IIPUMEHEHHE

1.8

HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKHN

1.9

Jnuna oxpyxHocTu. ['pagycHas W paguaHHass Mepa yria, BBIYUCIEHUE JIMH JyT
OKPYKHOCTEH

1.10

[Tnomanps Kpyra, CEKTOpa, CerMEeHTa

1.11

JIBMKeHHUS  TUIOCKOCTM W BHYTPCHHHE CHMMETpUU  uryp  (dJIeMeHTapHbIE

npencrasienus). [lapamnensueiil nepenoc. [loBopot

8. MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE
TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA ITPOI'PAMMBbI

NpoBepPsieMoro
TpeOoBaHUA

Kon

IIpoBepsiemble TPeOGOBaHMS K NPEIMETHBIM pe3y/JbTaTaM
OCBOCHUS NIPOrpaMMBbI

YMeHHe onepupoBaTh MOHATHIMHU: MHOXKECTBO, ITOJMHOKECTBO, OIIEpalluy HaJl
MHO>KE€CTBaMHU; YMEHHE ONepUPOBATh NOHIATUSIMU: Tpad, CBA3HBIN rpad, nepeso,

1 LUKJI, TPUMEHSTh UX MPHU PEeLUICHUH 3a7a4; YMEHHE HCIO0Ib30BaTh Irpadudyeckoe

Mpe/ICTaBJIeHHEe MHOKECTB JIJIsl ONMCAHUS peabHBIX MPOLIECCOB U SBJICHUM, TPU
PEILIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MTPEeIMETOB

YMeHue onepupoBaTh NOHSTUAMU: OIpEIeNieHHe, akKcuoma, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBaAHMSI,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHSAMU: HATYPAJIbHOE YHUCIIO, MMPOCTOEC U COCTABHOE
YHUCIIO0, ACIUMOCTh HATypaJbHBIX YHCEI, MPU3HAKH JIEIUMOCTH, ILIEJI0€ YUCIIO,
MOYJTb YHCJIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAS ApOOb, CTAaHAAPTHBINA BU

3 4yclia, pPAlMOHAIBHOE YHMCIO, HUPPAUOHATIBHOE YHCIO0, apupMETHUYECKHi

KBa,Z[paTHLIﬁ KOpPCHb, YMCHHUC BBIIIOJHATDH ,Z[eﬁCTBHH C 4HCJlaMH, CpaBHUBATb H
ynopssao4uuBaTb 4YuCiIa, HOPCACTABIIATH YHCIAa HA KOOpHHHaTHOfI HpﬂMOﬁ,
OKpYIJIATH YKCiia, YMCHHUC [CJIaTh IPUKUIAKY U OLUCHKY pE3yJibTaTa BBIYHCIICHUI

YMeHue omnepupoBaTh IMOHATUSIMU: CTENEHb C LEJbIM  I[OKazaTesem,
apudmeTnuecKuil KBaJpaTHBIH KOpPEHb, MHOTOYIIEH, anreOpanyeckas IpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHH OOJIbIIE €IWHUIIBI;

4 YMEHHUE BBINIOJIHATH pacy€Tsl o Gopmyiaam, mpeoOpa3oBaHus LEIbIX, APOOHO-

paluOHAJIBHBIX BHpa)KeHI/Iﬁ u BBIpa)KeHI/Iﬁ C KOpHAMH, paA3JIOKCHHUE MHOT'OYJICHA
Ha MHOXXHTCJIH, B TOM YHUCJIC C UCITIOJIB30BaAHNUCM (I)OpMy'J'I Pa3HOCTU KBAApPATOB U
KBaJgpaTa CYMMBI U pa3HOCTU

YmMmenue ONCpUpOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C OJIHOM
HCpCMCHHOfI, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HCpCMCHHOfI; YMCHUC

5 peuiaTtb JIMHEHHBIE | KBaApaTHBIC YpaBHCHMH, )IpOGHO-paI_II/IOHaJ'IBHBIC

YpaBHEHUS C OJHOM IMEPEMEHHOW, CUCTEMBI [BYX JIMHEWHBIX YPAaBHEHUH,
JUHEWHbIe HEpaBEHCTBA U MX CHCTEMBbI, KBaJIpaTHbIE U JIPOOHO-pAIIMOHAIbHBIE
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HEPABEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 33]1a4 U3 APYTUX
NIpEeAMETOB U IPAKTHYECKUX 3a/]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NPSIMYIO U KOOPJIMHATHYIO TIOCKOCTH JUI M300paKeHUsI pelIeHUi ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAME: QYHKIUS, rpaduK GYHKIIUH, HYJIA GYHKITUH,
NPOMEXYTKMA 3HAKOMOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHWs, YyOBIBAHMUS,
HanOoJIplllee W HaWMEHbIIEe 3HA4YeHUs (YHKIHUW; yMEHHE OIEePUPOBATh
HNOHATHUSMH: TIPSIMast IPONOPIHOHATBHOCTD, IMHEHHAs (DYHKIHS, KBAAPATUIHAS
¢byHkuus, oOpaTHas MPONMOPIHOHAIBLHOCTH, Mapaboiia, TumepOoia; yMeHHE
cTpouth rpaduku GyHKIUN, UCTIOIB30BaTh TpaduKH JJIs ONPEICIICHUs] CBOMCTB
MIPOLIECCOB U 3aBUCUMOCTEH, 1715 pellieHus 3a/1a4 U3 JPYTUX y4eOHbIX IPEIMETOB
W peajbHOM JKM3HM; yMEHHE BBIpaXKaTh (OPMYyJIaMH 3aBUCHMOCTH MEXKIY
BEJTMYMHAMH

YMeHue onepupoBaTh MOHATHSAMH: IOCIEIOBATENbHOCTh, apupMeTHyecKas U
reoMeTpuyecKas MIPOrpeccuu; yMEHHE UCIOJIb30BaTh CBOiicTBa
MocJIe0BaTeNIbHOCTEN, (OPMYIIbI CyMMBI U OOLIEro YjieHa MpH pelIeHnH 3a/1ad,
B TOM YHCIIE 3a/1a4 U3 IPYTUX YYEOHBIX TPEIMETOB U peanbHON )KU3HU

VYMenne peliaTth 3aaa4u pas3sHbIX TUIIOB (B TOM YHUCJIC HA MNPOUCHTBI, OO U
4yacTH, IBIKEHHE, paboTy, lIEHy TOBAPOB M CTOUMOCTH OKYIIOK U YCITYT, HaJIOTH,
3a/1auu U3 00JIACTH YIIpaBJICHUS JIMYHBIMUA U CEMEHHBIMU (PpHAHCAMM); YMEHHUE
COCTaBIJITh BBIPAKCHUS, YpPaBHEHHS, HEPABCHCTBA W CHCTEMBI IO YCIOBHIO
3aJauu, UCCIIEAOBAThH MOJYYCHHOE PEIICHHE W OLEHUBATh MPaBIONOI00HOCTh
MOJTyYCHHBIX PE3yJbTaTOB

YMenue omnepupoBaTh MOHATHSAMH: (QUrypa, TOUKa, OTPE30K, MHpsMas, JIyd,
JOMaHas, yrojl, MHOTOYTOJbHHK, TpPEYroJIbHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHUN TPEYrOJbHUKHU, MPSIMOYTOJbHBIA TPEYroJbHUK, MeIuaHa,
OMCCeKTpuca M BBICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJIbHUK, Mapauiesorpamm,
poMO, MPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKPY»KHOCTb, KPYyr, KacaTelbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMU; YMEHHE pelaTh 3a/1a4u, B TOM
Yyclie U3 MOBCEIHEBHOM KU3HU, HA HAXOXKJIEHUE FEOMETPUUYECKUX BEIHYUH C
NPUMEHEHHUEM U3YUYEHHBIX CBOMCTB QUryp u GpakToB

10

YMeHue OIICPHUPOBATH INOHATHUAMU: PaBCHCTBO Q)Hryp, pPaBC€HCTBO
TPEYIrOJIbHUKOB; I[IapaJJICIIbHOCTD U NEPICHANUKYIIAPHOCTD IIPAMBIX, YT'OJI MCKIAY
IIPAMBIMH, ICPICHAUKYIIAP, HAKIIOHHAs, IPOCKI U, noz[o6ne (bHpr, HOI[O6HBI€
TPEYIrOJIbHUKH, CHMMCTPUA OTHOCHUTCIBHO TOYKU U prlMOfI; YMCHHUC
paciio3dHaBaTb paBE€HCTBO, CUMMCTPUIO U HO)IO6I/IC (I)I/Il"yp, napajijieJIbHOCTb U
MEPNECHAUKYISAPHOCTD MMPAMBIX B OKPYKAOMIEM MHPE

11

YMeHue onepupoBarh NOHATHAMM: JJIMHA, PACCTOSIHAE, YroJl (BEJIMYMHA yIia,
CHUHYC M KOCHUHYC YIJIa TPEYroJIbHHMKA), IUIOIIA/(b; YMEHUE OLEHUBATh Pa3MeEphI
NpeMETOB U OOBEKTOB B OKpPYXKAIOIEM MHUpPE; YMEHHE MPUMEHATh (OPMYJIbI
nepuMeTpa M IUIOUIaJd MHOTOYTOJIbHUKOB, JUTMHBI OKPYXKHOCTH U IUIOLIAIU
Kpyra, oObeMa HPSMOYTOJILHOTO TMapajiesienuea; yMEHHE MPUMEHSTh
MIPU3HAKHA PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
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teopemy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHUS ISl BBIYUCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH

12

YMmenue u300pakarh MIOCKUE GUTYPHI U UX KOMOMHAIIMH, TIPOCTPAHCTBEHHBIC
Gurypsl OT pyKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY HJIM CHMBOJIBHOMY OTIMCAHHIO

13

YMeHHne onepupoBaTh MOHATHAMU: IPSAMOYroJIbHAs CHCTEMa KOOPJMHAT;
KOOPJAMHATHI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YHCIIO,
CKAJLIPHOE TPOM3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPBl U
KOOPJIMHATHI JUIS MPEACTABICHUs JaHHBIX M PELICHMS 3a]ad, B TOM YHCIE U3
JPYTrUX y4eOHBbIX IPEIMETOB U peaIbHOM KU3HU

14

YMeHune omnepupoBaTth MOHATUSIMH: CTOJOMKOBBIE M KPYTOBBIE HArPaMMBbI,
TabMuIBl, cpeaHee apupMeTHUecKoe, MeauaHa, HauOoJblllee U HauMEHbIIIee
3HAYEHMS, pa3Max YUCIOBOTO HabOpa; yMEHUE U3BJICKATh, MHTEPIIPETUPOBATh U
npeoOpazoBbiBaTh HMH(OpPMAIMIO, TPEACTABICHHYI0O B TaOmuIax W Ha
TUarpaMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHUKH PEATbHBIX TIPOIIECCOB
Y SIBJICHUH; yMEHUE PAaCIiO3HABATh M3MEHYMBBIC BEIMUYMHBI B OKPY)KAIOIIIEM MUPE

15

YMeHue omnepupoBaTh  MOHATHUSAMH:  CIy4aliHBIH  OMNBIT  (CIydalHBIN
JKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ) CIy4alHOTO
OTbITa, CIy4alHOE COOBITHE, BEPOATHOCTh COOBITHUS, YMEHUE HAaXOJUTh
BEPOATHOCTH  CIy4aWHBIX COOBITUH B ONBITaX C PaBHOBO3MOKHBIMHU
UIEMEHTAPHBIMU  COOBITHSIMM;  yYMEHHE  pelaTh  3aJa4d  METOJIOM
OPraHU30BaHHOTO Mepedopa U C UCIOIb30BAHNEM IIPABUIIA YMHOKEHHS; yMEHHE
OLICHUBATb BEPOSITHOCTU pPEAJbHBIX COOBITUH M SBICHWH, NOHUMAaTh POJIb
MIPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKPYXKAIOILEM MUPE U
B JKU3HHU; 3HAKOMCTBO C IIOHATHUEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEII U €0 POJIbIO B MACCOBBIX SIBJICHUSX

16

YMeHune BbIOMpATh IMOJIXOIAIINN HM3YUYEHHBIH METOJM JUIsl PEIICHUs 3aayH,
MPUBOAUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTeMaTHKA B HCKYCCTBE, OIMCHIBATH
OT/ACJbHBIC BBIJAAIOIIMECS PE3YJbTaThl, IOJYYCHHBIE B XOJI€ Pa3BUTHSA
MaTeMaTHKHU KaK HayKH, IPUBOJUTH MPUMEPHI MAaTEMATUYECKUX OTKPBITUN U UX

dBTOPOB B OTEUECTBEHHOMN U BCCMI/IpHOﬁ HCTOpUH

9. HIEPEYEHbD 3JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBbIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMbIi 2JIEMEHT COePKAHUA
1 Yucna ¥ BEIYMCTICHUS
1.1 HatypanbHble u nenslie yncna. [Ipu3Haku AeIMMOCTH LENbIX Yncel
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUHbIE EPHUOJUUECKIE TpOooU
1.3 ParnmonanbHele yncna. ApupmMeTnyeckre onepamyy ¢ paioHaIbHBIMU YUCIIaMU
1.4 JlelicTBUTENbHBIE YnCiIa. Apu(pMeTHUYEeCKre ONepalnu C JeHCTBUTEIbHBIMU YNCIaMU
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[TpuGnnxEHHbIE BBHIYMCICHUS, MPaBWJIa OKPYIJICHUS, MPUKUAKA U OIICHKA pe3yibTaTa

1.5 .
BBIYHCIICHUI
2 Aaredpanyeckue BbIpaKeHHs
2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAKEHUS C IEPEMEHHBIMU )
99 Crenenp ¢ uensiM nokasareneMm. CTeneHb ¢ palloHalIbHBIM IoKazareieMm. CBoiicTBa
' CTEIEHN
2.3 MHorouseHsl
24 Anrebpandeckas 1poOb
25 Apudmernueckuil KOpeHb HATypaJbHOW cTemneHu. JleMcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
3 YpaBHeHUSs] U HEPABEHCTBA
3.1 [enbie u 1poOHO-panMoHaIbHBIC ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHCHHIMA
3.2 Lenbie n ApoOGHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucJioBbIE MOCIE0BATEIbHOCTH
4.1 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
4.2 Apudmernueckas v reoMeTpryueckas mporpeccuu. opmyiia CII0KHBIX MPOIICHTOB
5 DOyHKUMU
Oyukiysa, crnocoObl 3amanus ¢yHkinuu. ['paduk dyaknuu. O6nacTh ompeaeneHus u
51 MHOXeCTBO 3HaueHuW ¢GyHkimu. Hymu dynkmuun. [IpoMexyTku 3HAKOTIOCTOSIHCTBA.
o [IpomMexyTk MOHOTOHHOCTM (YHKUMHU. MaKCUMyMbl M MHUHUMYMBI (DYHKLHU.
Haubonpiiee n HauMeHbllee 3Ha4eHHE (PyHKIIMN Ha TPOMEKYTKE
6 KoopauHaTsl Ha NPAMOI U IJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapTOBbI KOOPAUHATHI HA TVIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
1.2 TpeyronpHuK
7.3 MHOTOYTrOJIbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKiX BeIMUUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposiITHOCTB U CTATHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pader
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10. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Ooba3amenvHble yueOHble Mamepuavl 01 00yUarOuLe2ocs

1.

I'eomerpus: 7—9 k. / JI. C. Atanacss, B. @. Byry3os, C. b. Kagomie u ap. — M.:
[Ipocsemienue, 2023.

I'eomerpus: pabouas Terpans: 7 k. / JI. C. Aranacsn, B. @. Byry3os, 0. A. ['ma3kos .
N. U. FOnuna. — M.: Tlpocernienue .

I'eomerpus: pabouas trerpans: 8 ki. / JI. C. Aranacsan, B. @. Byryzos, 0. A. ['ma3kos,
N. N. FOnuna. — M.: Tlpocernenue .

I'eomerpus: pabouas rerpanp: 9 k. / JI. C. Atanacsiz, B. ®@. byrysos, 10. A. ['na3kos,
U. N. FOnuna. — M.: TIpocernienue.

Memoouueckue mamepuanwl 011 yuumens

1.

byry3os B. ®@. [Tnanumerpus: nocodue s uzyd. marematuku / B. @. byry3oB,

C. b. Kagomues, 3. I'. [lo3nsik u ap.; moxa pea. B. A. CagoBandero. — M.: ®uzMatiur,
2023.

BacwiibeB H. b. IIpsmbie u kpussbie . B. JI. I'yreamaxep. — M.: MITHMO, 2023.
l'embdang U. M. Metoa koopaunar / . M. I'enbann, E. I'. ['maronesa, A. Kupuos.
— M.: MIIHMO, 2023

Hucgpposvie obpazoeamenwvhuie pecypcel u pecypcol cemu unmepHem

1.
2.

https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru
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