MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
Mmunucrepcrso odpazopanusi Penyoimnku Tarapcran
MyHuuunajgbHoe 0101KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne
"Cpenusisi 0011e00pa3oBaTe/ibHAsi TATAPCKO-PYCcCKas mKoJa Nell3
€ Yyriy0JIeHHBIM M3Y4YeHHEeM OTAeIbHBIX IPeIMeTOB

umenu I'eposi Poccuu M.P.AxmMeTminHa

N\
JOKYMEHT IIOAINMUCAH

3 YTBEPXJEHO
SJIEKTPOHHOMH ITOAITHUCBIO

JupexTop LIKoIIbI
Ceptudcukat: 0OESE14E2D269DBFCBACOE23B7EOAGESS

Bnapeneu: KOHycosa 3neeupa Hanwneera 10 3H
Deiictaurenex c 10.06.2025 ao 03.09.2026 HyCoBa J.H.
\ ) ITpuxa3 Ne 382-O ot 01.09.2025

PABOYAS ITPOI'PAMMA
IO IMTPEJIMETY

YPOBHS OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kazann 2025

[okyMeHT co3aaH B anekTpoHHow chopme. Ne Corn 94 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
Ctpanuua 1 13 102. CtpaHuua cosgaHa: 28.04.2026 17:07

g SIEKTPOHHbIIA
¥ TATAPCTAH



Denepanbhas pabouas nporpamma | Matematuka. 7—9 kmaccsl (yriyOJIeHHBIH YPOBECHb)

COJEPKAHUE

[TOACHUTEJIBHASM BAIIHCKA ... .o 4

ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOTPAMMBI 110 MATEMATHKE

HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUS .......ooviiiiiiiiiceeceeeeeeeee e 7
JIMTHOCTHBIE PEBYIIBTATBI ....euveenireruteeteenireauteenttessseeseenseessseesteesseessseenseesssessseenseesssesnseesaessseenseesseessenns 7
METATIPEAMETHBIE PEBYIIBTATBL .. .cuveuteutertetetetensetensestessensessessessessessessessesseasesseasessessessessessessessessesseenes 8
TIPEAMETHBIE PE3YIIBTATB ....eeuvveureeneieireruteenteesuteeteesutesateeseesstesaseesssesaseenseessseenseenseessseenbeesssesaseenseensns 11

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEGHOT'O KYPCA «AJIT'EBPA»

HA YTJIYBJIEHHOM YPOBHE B 7—9 KITACCAX ....oiiiiiiiiiiieseseseeeeeee e 12
TTOACHUTEIIBHAS BAITHCKA .....cuviveiureeieeteeitete et et eteeteeteeae bt eaeesaeebesbtebeesbesbeeasesbe et e sbee bt eane bt eanesreennes 12
COIEPIKAHUE OOYUCHMS ....euveenvreerreereesseensseesseessseaseesssessseasseesseessseesssessseessesssesssssenseessssssseessessssesssesssees 14

T KITACC ..ttt ettt ettt ettt et a et e bttt e be et e a e bt e a e bttt h et b e et a b bt e it sh et e bt et bt e bt et e bt enees 14
B KITACC 1.ttt ettt ettt ettt et e et e e e bt et eh et ea b e h e a b bt e a b e bt e a b e e bt et e eh b e bt ea b e bt en b e eheebeeh e et e eate bt enten 15
O KITACC ..ttt et b et b et e b et e h et e a e bt et eh et e h e bbbt et bt enees 16
TIPEAMETHBIE PE3YIIBTATBL ....eeuvteuteeurteireniteeeeeeuteeteesutesateeteesstesaseessteeaseesaessseeaseeseesasesabeensnesaseenseenane 18
TEMATUUECKOE TITAHUPOBAHIE ......eeuveeneeeenreenteenseeenreesseesnseaseesseesnseeseesseesseesseesssesnseesseesssesnsessseesssesnsees 25
T KITACC ..ttt ettt ettt ettt bt et e bt et e bt et e st bt e a bt b et e eh e et bt e bt e a b e bt ea b eh e et e bt et e bt e bt et e nbeentes 25
B KITACC .ttt ettt ettt ettt h e bt h e h e a e h e b bt bt a e h et eae e 35
O KITACC ..ttt et a e et b et b et e h e a s bt e a bbbt b e et bt e bt et nbeenees 44

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOT'O KYPCA «'EOMETPUS»

HA YTJIYBJIEHHOM YPOBHE B 7—9 KITACCAX ..ottt 55
TTOACHUTEIIBHAS BAITHCKA .. ..cueiueiureiteteeiteteeteetteteetteteeaeesaeeatesaeebesbtebe e st esbeeasesbe et e sbee bt esne bt essesreennes 55
COMEPIHKAHUE OOYUCHHS .....veevveererreereesseestesseesseeseesseessesseessesseessesseeseessessesssesseessessesssesssessesssessesssessesssens 56

T KITACC ..ttt ettt ettt ettt et ettt h et e h et et b e e et e bttt e b et e bt et a e bt e it sh e et e et et e et e bt et e bt ennes 56

B KITACC 1.ttt ettt ettt ettt et sh et e bt et e bt et e e a e e bt e Rt e bt ea b e e bt et e e bt e bt ea b e eheea b e bt enteeheebeehe et e eate bt enten 57

O KITACC ..ttt ettt ettt h et et h e e st bttt e h e bt bt e bt e a b e bt en e eh e et e bt et e e ae e bt et e eheentes 58

TIPEIMETHBIC PE3YIIBTATBL ....veeuvveeureeneeenurerteenteeenteeteesseeanseeseessseanseesseeenseesseesssesnseenseesssesnseesssesseenseennes 59
TEMATHUUECKOE TITAHUPOBAHME ......euveenererurernteeniteeiteentteesteesteesseessseenseesseessseenseesstessseenseessseeseenseesseensees 63
T KITACC ..ttt ettt ettt ettt et b et e bttt e bt et e a e bt e a e h et e bttt e bt et e a e e bt e a et eh e et e bt et bt e bt et e bt ennes 63

B KITACC ..ttt ettt ettt ettt ettt a b bbbt a e h e b b a e a et eaenas 69

O KITACC ..ttt ettt a e a e bttt e b et e h et a s bt e a e sh et b e bt e be e bt et beenees 74

2

[OKyMEHT CO3fiaH B 3NeKTPoHHoI chopme. Ne Corn 94 oT 28.04.2026. VicrionHuTens: FOHycosa 3.H. B INEKTPOHHBIH

CtpaHuua 2 ns 102. CtpaHuua cosfgaHa: 28.04.2026 17:07 =¥ TATAPCTAH



®enepanbHas pabouas mporpamma | Marematrka. 7-9 kiaccel (yriryOJIeHHBINA yPOBEHB)

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA VUYHEGHOI'O KYPCA «BEPOATHOCTD

U CTATUCTUKA» HA YIJIYBJIEHHOM YPOBHE B 7-9 KITACCAX .....oooiiiviininecnenenceee 82
TTOSCHUTEIIBHAS BATTHCKA .....euveteeuteeuteteeiteteeatesttenteestesseeute st eaeenteebeestebeestesseensesbeensesseebeessenbeensenseenses 82
COMEPHKAHME OOYUCHUS .....eevveeeeneeeereseeneenseeseeseesseeseesseeseesseessesseesesssensesssessesssessesssessesnsesssensesssessessens 83

T KITACC 1.ttt et ettt et ettt ettt et et e et a et a e e a et h et bt a e a e e bt bbbt h e bt b e bbb bt beeaeeae e 83

B KIIACC ...ttt ettt ettt ettt ettt ettt a e bt b e a et a e h e b a e a e a e a e ea et nas 84

O KITACC ..ttt bt et b et h e e h et et h e et sh et e h e bbbt et beennes 85

TIPEIAMETHBIE PE3YIIBTATBL ....eeuvveuteeneeenireriteeteesuteeteesutesaseenseesstesaseesssesaseenseessseenseenseessseenbeenssesaseenseenane 85
TEeMATUUECKOE TITTAHUPOBAHHE ......eeuveeereeneeenteenseeenseesseesseeseesseessseeseesseesnseesseesssesnsessseesssesnsessssesnsesssees 88
T KITACC 1.ttt ettt ettt ettt et ettt ettt b e bbbt h e a e h s bbbt e bbbt bbbt bt bbbt h bt eaeeaeeas 88

B KITACC 1.ttt ettt ettt ettt ettt et e bt et e bt et e e a e h e e a b bt e a b bt et e e bt et e ea b e bt ea b e e bt e st e eh e et e nh e et e eatenbeeaten 92

O KITACC ..ttt ettt ettt h et h e a e bbbt h e h e e h e bbbt bt h e bbbt bbbt naeeaeeas 97

3

[lokymeHT coafaH B aneKkTpoHHoit chopme. Ne Corn 94 o1 28.04.2026. VcnonHutens: KOHycosa 3.H. B INTEKTPOHHBIN

CtpaHuua 3 ns 102. CtpaHuua cosfaHa: 28.04.2026 17:07 =¥ TATAPCTAH



Denepanbhas pabouas nporpamma | Matematuka. 7—9 kmaccsl (yriyOJIeHHBIH YPOBECHb)

OenepanbHas pabouas mporpaMma mo ydyeOHOMY mpeamery «MaremaTHKay
(yriyOsieHHbIM ypoBeHb) (IpeaMeTHas oonacts «MartemaTrka u uH(popMaTukay) (gaiee
COOTBETCTBEHHO — MIPOrpaMma 1o MaTeMaTHUKe, MaTEMAaTUKAa) BKIIIOYAET MOSICHUTEIbHYIO
3alUCKY, COAEp’KaHWe OOy4YeHHUs, IUIAHUPYEMbIE PEe3yJbTaThbl OCBOCHHUS MPOrPaMMBbI
10 MaTeMaTHKe, TEMaTUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o MaremMaTuke yriiyoJIeHHOI0 ypOBHS JJis o0 y4aromuxcs 7—9 kiaccoB
pa3zpaborana Ha ocHoBe PI'OC OOO. B mporpamme 1no mareMaTHUKE YUYTEHBI UIEH
U TIOJIOKEHHS] KOHLEMIIMM Pa3BUTHS MareMaTrhyeckoro odbpaszoBanusi B Poccuiickoit
Oenepannu.

[IpenmeToM MaTeMaTHKU SIBIAIOTCS (QyHAAMEHTaJIbHbIE CTPYKTYPhI HAIIETO MUPA —
IPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS (0T MPOCTEUIINX,
yCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, /IO JOCTATOUYHO CIOYKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHUS HAyYHBIX U MPUKIAIHBIX UACH). MareMaTuueckre 3HaHusI 00€CIIeUBAIOT
IIOHUMAHUE TPUHLHUIOB YCTPOWCTBA W HCHOJb30BAaHUA COBPEMEHHOM TEXHUKH,
BOCIIPDUAATUE W  HWHTEPIPETAUMIO COUUAIBHOW, HKOHOMHYECKOW, IOJIUTHYECKOU
uH(pOpMaIK, Tal0T BO3MOXHOCTb BBINOJHATH PACUETbl M COCTABJISATH AJTOPUTMBI,
HAXOJIUTh U IPUMEHATH (POPMYJIbl, BIAJAETh MPAKTUYECKUMU PUEMaMU F€OMETPUUECKUX
U3MEPEHU U MOCTPOEHUH, YUTaTh MH(POPMALMIO, NPEJCTABICHHYIO B BHJE TaOJMIL,
auarpaMM U TpadUKOB, JKUTh B YCIOBHUSIX HEOINPEAETCHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne maremMaTuku (GoOpMHpPYeT y OOYyJaromMXCcsi MaTeMaTH4YEeCKH CTHIIb
MBIIUICHUS, POSBISIOLIUICS B ONpPENEICHHBIX YMCTBEHHBIX HaBblkax. OOydarommecs
OCBAMBAIOT TAaKWE NPHEMBI M METOJbl MBIIUIEHUS, KaK HMHAYKUHAS W JAeTYyKLHS,
000011IeHre ¥ KOHKpEeTH3alusl, aHalu3 U CHUHTE3, Kjaccu(uKaius U cucTeMaTH3anus,
abctparupoBanue 1 aHanorus. OObeKThl MATEMATUYECKUX YMO3AKIIIOUECHUM, PaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBHIBAIOT MEXAHHU3M JIOTUYECKHX IOCTPOEHUM, CIOCOOCTBYIOT
BbIpa0OTKE yMEHUs (POpMYIHUpPOBATh, OOOCHOBBIBATH W JOKA3bIBaTh CYXKIEHUS, TEM
cCaMbIM pPAa3BUBAIOT JIOTMYECKOE MbllIeHHEe. M3ydeHue MaremMaTuKkd OOeCreqrBacT
dopMupoBaHUE  AITOPUTMUYECKOM  KOMIIOHEHTHl  MBIIIEHUS U BOCIIHMTaHUE
YMEHMI JEHCTBOBaTh MO 3aJaHHBIM aJlrOpUTMaM, COBEPIICHCTBOBATH W3BECTHBIC
U KOHCTpyHpoBaTb HOBble. B mpomecce pemieHuss 3anad — OCHOBOW ydeOHOMU
JEATENbHOCTH HA YpPOKAaX MaTEeMaTUKH — Pa3BUBAIOTCA TBOpYECKas W IPUKIIATHAS
CTOPOHBI MBIIUICHHUS.

OOyyeHue mareMaTHKe AA€T BO3MOXKHOCTh Pa3BUBATH Y OOYYAIOIIMXCS TOYHYIO,
palMoHaIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpPATh HamOoJiee MOAXOISIINE
A3BIKOBBIE, CHMBOJIMYECKUE, TIpauyecKue CpeACTBa [JIsl BBIPAKEHUS CYXKIECHUU
Y HaIJISIAHOTO UX MPEICTABICHUS.
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[Ipu u3ydeHUM MaTeMaTUKH OCYLIECTBIISIETCA OOIee 3HAKOMCTBO C METOAaMH
NIO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUSAMU O NIPEIMETE U METOAAX MATEMATHKH,
UX OTIIMYMH OT METO/IOB IPYTMX ECTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0OCOOEHHOCTAX
IPUMEHEHUSI MAaTEMATHUKH JIJIS1 PELLICHUS HAYYHbBIX U MPUKIIAIHBIX 33]1a4.

Maremarnueckoe oOpa3zoBanue B Poccuiickoii ®enepanuu JOMKHO peliaTh,
B YaCTHOCTH 33]1a4i 00€CIeUeHHUsI CTPAHbI BHITYCKHUKAMU, MATEMAaTUYECKasl TOATOTOBKA
KOTOPBIX JOCTaTOYHA JUIsl MPOAOJDKEHUS O0pa30BaHMS B Pa3jMUHBIX HaIpaBICHMSIX,
BKJIIOYasi MaTEeMaTU4YeCKHe WCCIeNOoBaHus, pabory B cdepe HHDOPMAITMOHHBIX
TEXHOJIOTUH, PENOIaBaHNE MaTEMATUKH, C OJHOW CTOPOHBI, U IPUMEHEHNE MaTEMaTUKN
B JPYrHX HayKax, B MH)XCHEPHO-TEXHOJOTHYECKON M COLUAIBbHON cdepe ¢ apyrou
CTOpoHbl. Jlnsi oOecnedyeHus JOCTUKEHMS COOTBETCTBYIOLIEH OTHUM  3ajadyaM
MaTEMaTUYeCKON MOJArOTOBKM OOydaroluxcs, ISl YJOBJIETBOPEHHS MX 3alpocoB
U BO3MOXKHOCTEH IpelHa3HayeHa IporpamMma YriyOJE€HHOrO W3YYEHUs MaTeMAaTHUKH.
ITporpamma 1o maTemaTHKe YriyOJE€HHOrO YPOBHSI JAa€T BO3MOXHOCTb PACIIUPUTH
U yrIyOUTh KpPYr HM3y4aeMbIX BOIIPOCOB, CO3[aTh 0oJjiee LEJOCTHOE IPEICTaBIICHUE
O cHCTEeME MaTeMaTU4YeCKUX 3HaHU, CPOpMHUPOBaATH Oosiee YCTOWYUBBIE U OCO3HAHHBIC
YMEHHUS.

[IpropuTeTHBIMU LEJIIMU O0yYEHUSI MaTeMaTUKe B 7—9 Kilaccax sIBISIOTCA:

(opMHUpOBaHUE LIEHTPAIBHBIX MAaT€MaTUYECKUX MOHATUN (YUCIO, BEJIMYMHA,
reomeTpuyeckas (urypa, mnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIEeUMBAIOLIUX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00 yJaroLXcs;

NOJIBE/ICHUE OOy4YaloIIMXCsd Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAlOUIEro MUpa, MOHUMaHUE MaTeMaTUKU KaK YacTH
o01Iell KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE HWHTEIUVIEKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydarommxcs,
MIO3HABATEJIbHON aKTHMBHOCTH, MCCIEAOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBILIJIEHUS,
MHTEpECa K U3YYCHHUIO MAaTEMAaTUKH;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYeCKOW TI'PaMOTHOCTH: yMEHHUSA
pacro3HaBaTh MPOSBICHUS MAaTEMaTHUYECKUX MOHSATHI, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEabHBIX JKU3HEHHBIX CUTYyalMsIX M IpPU U3YYEHUM APYruX Y4EOHBIX MNPEAMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBATh HX HaA A3BIKE
MaTeMaTUKM W CO3/4aBaTb MAaTE€MaTU4YeCKHEe MOJENIH, IPUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKUi anmapar Uil  pPEIIeHHs IPaKTUKO-OPHEHTHUPOBAaHHBIX — 3a]ad,
MHTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YIIbTaThI.

OCHOBHBIE JTMHUM COAEPMAHUS IPOrPAMMBI [T0 MareMatuke B 7-9 knaccax: «Hucna
U BBIUMCIEHUS», «AnreOpa» («AnredOpandyeckue BBIPAKECHHS», «YPaBHEHHS
U HepaBeHCTBa»), «PyHkuum», «['eomerpus («I'eomerpuueckue QUIypsl M HX
CBOICTBa», «3MepeHne reOMETPUUECKUX BEIMYUH»), «BeposITHOCTh U CTAaTHUCTUKAY.
JlanHble JTMHUM Pa3BUBAIOTCS MapajlIesIbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOMU
IPUPOIOH U TPAAULIUSAMH, OJTHAKO HE HE3aBUCUMO O[HA OT IPYroi, a B TECHOM KOHTAKTE
Y B3aUMOJECHCTBHH.
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ConepkaHue MporpaMMbl 0 MaTEMaTHUKe, paclpeeIeHHOE Mo TojaM O0yUeHHUS,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHITUIHAILHBIM
BolpocamM  oOydJaromiudecs: — oOpaliajinuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaTeMaTHYEeCKUMH TIOHATHSAMH ¥ HaBBIKAMH OCYIIECTBIBLIOCH ITOCIIEIOBATEIHHO
W TIOCTYIMAaTeIbHO, C COOJIIOJICHHEM TPHHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OONIYIO CHCTEMY MATEMAaTHYECKUX IPEICTABICHUA O0YyJaronIuxcs,
paciupsis U yriryossis ee, 00pa3ys IpoYHbIe MHOYKECTBECHHBIC CBSI3H.

B coorBerctBrm ¢ ®I'OC OOO mareMatuka SBISICTCS 00s3aTCIbHBIM ITPEAMETOM
Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSI M M3ydaeTCs Ha YrIyOJIEHHOM YpPOBHE
B paMKax CIEAYIOIUX y4eOHBIX KypcoB: «Auredpa», «l'eomerpus», «BeposTHOCTH
1 CTaTUCTHUKAY.

OO6r1ee Yncao 4acoB, peKOMEHJOBAHHBIX ISl M3YyYEHUs MaTeMaTuku, — 816 4acos:
B 7 knacce — 272 yaca (8 yacoB B HeJelto), B 8 kinacce — 272 4daca (8 4yacoB B HEJNEIO),
B 9 kitacce — 272 yaca (8 4acoB B HEJIEIIIO).

Bo3morkHa KOppeKTHpOBKa OOIIEro YKCIIa 9acOB, PEKOMEHIOBAHHBIX JIJISI H3yICHUS
mpenaMera, ¢ y4eTOM WHANBUAYATHHOTO MOAX0oAa 0oO0pa3oBaTEIbHBIX OpTraHU3aIllun
K YIIIyOJICHHOMY HW3YYCHHIO MATEMAaTHK{, B pPaMKaxX COOIOJECHUS TUTUEHUICCKUX
HOPMAaTUBOB K HEJIEIbHON 00pa3oBaTeIbHON HArpy3Ke.

6
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 94 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 6 ns 102. CtpaHuua cosfgaHa: 28.04.2026 17:07 =¥ TATAPCTAH



Denepanbhas pabouas nporpamma | Matematuka. 7—9 kmaccsl (yriyOJIeHHBIH YPOBECHb)

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

OcBoeHne MaTeMaTUKH JOHKHO 00ecreunBaTh JOCTUKEHNUE Ha YPOBHE OCHOBHOIO
o011ero 00pa3zoBaHusl IMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE ~ pe3yJIbTaThl ~ OCBOGHHMS  MpOorpaMMbl [0  MareMaThKe
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIIUTAHHE:

IPOSIBICHUEM HMHTEpeca K MPOILJIOMY M HACTOAILIEMY POCCHMCKONM MaTeMAaTHKH,
[EHHOCTHBIM OTHOUIEHUEM K JOCTHKEHHUSIM POCCHHCKHUX MaTeMaTHUKOB M POCCHUUCKON
MaTeMaTUYECKON IIIKOJbI, K MCIOJb30BAHUIO ATUX JOCTHKEHUM B JPYTrUX HayKax
U IPUKJIAIHBIX cepax;

2) rpa:kIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH IpakJaHWHA U pealu3allii ero mpas,
MpEACTaBICHUEM O MaTEeMAaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3THUYHBIX
CTPYKTYD, SBJICHUM, MPOLIETYp IPaXKIaHCKOTO 00111ecTBa (HAaIIpuMeEp, BIOOPHI, OIIPOCHI),
TOTOBHOCTBHIO K OOCYXJICHHIO AITHYECKUX TIPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITUYECKHUX
MPUHLINAIOB B AESTEIBHOCTH YUEHOTO;

3) Tpy0BOE BOCIMTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4yacTWe€ B PEIICHWH NPAKTUYECKUX 3aJ1ad
MaTeMaTUYECKOM  HAIMpPaBJIECHHOCTH, OCO3HAHWEM  BaXXHOCTH  MAaTEMAaTHYECKOIO
o0pa3oBaHWs Ha NPOTSHKEHUMM BCEW KHU3HU JUId YCHEIIHON MpoQecCHOHANTbHON
NESITeIPHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HaHHBIM BbIOOPOM
U TOCTPOEHUEM HHAUBUAYAIBHON TPAaeKTOpUU OOpa30BaHUS M YKU3HEHHBIX IUIAHOB
C YUETOM JINYHBIX MHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTreTM4YecKoe BOCIIMTAHME:

CIOCOOHOCTBIO K OMOIMOHAILHOMY M 3CTETUYECKOMY  BOCIHPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pEIICHUM, pacCyKIECHUW, YMEHHUIO BUJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

OpHUEHTAIIMEH B ICATEILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MPECTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPUPOABI W OOIIECTRa,
MOHMMAaHUEM MaTEMaTHUUYECKON HayKu Kak cephbl YEIOBEUECKON NESITEIHbHOCTH, ITANOB
€€ Ppa3BUTUS M 3HAYMMOCTHU [UJI1 Pa3BUTUSI I[TUBUIW3AIUH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOM KyJIbTypoil Kak CpEeICTBOM IIO3HAHUS MHPA,
OBJIaJICHUEM HaBBbIKaMH HCCJIEI0BATEIbCKON IEATCIBHOCTH;
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6) pusnueckoe Bocnuranue, popmMupoBaHue KyJbTYPbl 310POBbSI
¥ SMOLMOHAJIBLHOI 0 0JIAT OIOJIYYHS:

TOTOBHOCTHIO TPUMEHSTh MaTEMAaTUYECKUE 3HAHUSI B UHTEPECax CBOETO 370POBbSI,
BEJICHUSI 3JI0pOBOro o0pa3a *U3HH (310pOBOE MHUTaHWE, COATaHCUPOBAHHBIA PEKUM
3aHATHU U OT/ABIXA, PETYIsIpHas PU3nyecKkas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HaBBIKA
peduiekcuy, TpU3HAHUEM CBOETO MpaBa Ha OMMOKY W TAKOTO >K€ IpaBa APYroro
YEJIOBEKa;

7) 3K0JIOTMYeCKO€e BOCIIUTAHHE:

OpHeHTaHHGﬁ Ha TIPUMCHCHHC MAaTCMAaTUYCCKHX 3HaHUH A1 pCUHICHUA 3aJad
B 00JIaCTH COXPAHHOCTU OKPYKAIOIIECH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OIIEHKH UX
BO3MOJKHBIX TIOCIICJICTBUN IS OKpY)Kalollled Cpejbl, OCO3HAaHUEM TIJI00AIbHOTO
XapakTepa dKOJOTHYeCKUX MpoOJieM U MyTel uX perieHus;

8) aganTanusi K H3MEHSIOIIMMCSH YCJIOBHSIM CONMAJIbHOW H MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSX HEONPEACICHHOCTH, TMTOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO IEATEIhbHOCTh, B TOM YHCIICE YMEHUC
YUUTBCS Y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHON NIEATEILHOCTH HOBBIC 3HAHMSI,
HABBIKA U KOMIICTCHIINH U3 OITBITA APYTHUX;

HEOOXOAMMOCTRIO B (OPMHUPOBAaHWM HOBBIX 3HAHUM, (GOPMYIHPOBATH HJCH,
MOHSATHSI, TUMOTE3bI 00 OOBCKTAX W SIBJICHUSAX, B TOM YHCJIE paHee HE H3BECTHBIX,
0CO3HaBaTh JASHUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallUl0 KakK BBI30B, TPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATh MPUHHUMAEMBIC
pemieHussT W JACUCTBHS, (OPMYIMpPOBATH U OIEHWBATh PUCKH U TIOCJICACTBHS,
(hOpMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOESHUS MpOrpaMMbI IO MaTEMAaTHKE HAa YPOBHE OCHOBHOT'O OOIIIErO
oOpa3oBanust y oOydarorierocs Oyayr cOpMUPOBaHBI METANPEIMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIINECsS OBJIAJICHUEM I103HABATEIIBHBIMHA YHHUBEPCAILHBIMH YICOHBIMH
JNCHCTBUSIMM, KOMMYHHUKATHBHBIMH  YHHBEPCAIBHBIMH  YYCOHBIMH  JICHCTBHSIMH,
PEryISATUBHBIMU YHUBEPCATLHBIMH YICOHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBUSA

[To3HaBarenpHbIE ~ YHUBEpPCANbHBIC  y4eOHBIC  JIEHCTBHS  OOCCIICUMBAIOT
dbopMupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOIIECCOB 00YJArOMINXCs (OCBOCHUE METOJIOB
MO3HAHUS OKPYKAIOIIET0 MHpa, MPUMEHEHHWE JIOTHYECKUX, HCCIIeI0BATEIhCKUX
oreparuii, yMeHuil pabotarh ¢ nHpOpMaIuein).
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Bba3oBble Jorunueckue aeMcTBUS:

BBUBIITH W XAPAKTEPU30BaTh CYILIECTBEHHbIE IIPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, NMOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYJIHUPOBATH OIPEACICHHUS
NOHATUN, YCTaHABIMBAaTh CYILIECTBEHHbI NpHU3HAK KJIACCU(UKALUKA, OCHOBAaHUS
JU1s 00001LEHUS U CpaBHEHUS, KPUTEPUH NTPOBOJAUMOI0 aHAIIN3a;

BOCIIPUHUMATb, (POPMYIUPOBATH U MPEOOPA30BBIBAThH CYXKICHUS: YTBEPAUTEIbHBIC
Y OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IMPOTUBOPEUUS
B (akrax, [aHHbIX, HAONIONECHUSIX U YTBEPXKICHHUSX, MpearaTb KpUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUMN;

IIPOBOJUTH BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUYEHHUM, YMO3AKIOUEHUHN 110 aHAJIOTUH;

pa3ObupaTh  JOKa3aTejabCTBA  MATEMaTHMUECKUX  YTBEp)KIEHUU  (IIpsiMble
U OT IPOTUBHOTO), IPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTEIbCTBA MaTeMaTHYECKUX (DaKToOB,
BBICTPauBaTh apryMEHTAIUI0, IPUBOAUTL INPUMEPBI U KOHTPIPUMEPBI, IPUMEHSITH
METOJl MATEMAaTHYECKOW MHIYKLIUH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYXKIACHUS;

BBIOMpATh CIOCO0 pelieHus yueOHOW 3a7ayu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peleHusi, BbIONpaTh Hanbosee MOAXOASIIHNA C YI€TOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBbIe uccienoBaTeabCKHe JeMCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICAOBATECILCKHM HWHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTH BOMPOCHI, (PUKCUPYIONINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JTaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apTyYMEHTHPOBATH CBOIO
MTO3UIINIO0, MHEHHE;

IPOBOJAWTh TI0  CAMOCTOSITEIBHO  COCTaBJICHHOMY  IUIaHy  OKCIECPUMEHT,
UCCIICIOBAHWE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOrO OOBEKTa,
3aBUCUMOCTEN 00HEKTOB MEXKAY COOOM;

CaMOCTOSITETILHO  (OPMYIUPOBATh OOOOIIEHHS ¥ BBIBOALI IO pPe3yJibTaTaM
IIPOBEICHHOT O HAOIFOICHUS, UCCIICIOBAHUS, SKCIIEPUMEHTA, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB M 0000IIEHHU;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpollecca, a TakKe BBIIBUTATH
MIPEONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh ~ HEJOCTaTOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIUH, JIAHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a/1a4H;

BbIOMpATh,  AHAJIM3UPOBATH,  CHCTEMATH3UPOBATH UM  HMHTEPIPETUPOBATH
MH(}OpMAIINIO Pa3IMYHbIX BUJOB U OPM IPEICTABICHUS;

BbIOMpaTh (OpMY NpencTaBlieHUs HHPOPMAUUU U WLTIOCTPUPOBATH pEIIaeMble
3aJ]a4¥ CXEMaMH, lMarpaMMamMu, MHOU rpaduKkoil 1 uX KOMOMHALIUSAMU;

OLICHMBATh  HAJIEKHOCTb HMH(POpPMAIMU 1O  KPUTEPUSM, MPEI0KEHHBIM
WK cPOPMYJIUPOBAHHBIM CAMOCTOSITENBHO.
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KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂble JefCTBHUS:

KoMMmyHuKaTHBHBIE  yHMBEpCAJIbHbIE  Y4eOHBIE  JIEUCTBUS  OOECIEUHMBAIOT
c(hOpMHUPOBAHHOCTH COIMATLHBIX HABBIKOB 00 y4arOIUXCS.

OO0wmenne:

BOCIIPUHUMATh M (POPMYJIMPOBATh CYXKIECHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U TeNsAMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
Y IMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4d U MOJYyYCHHBIM
pe3yibTaTaM;

B XOJI€ OOCYXICHHs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJsieMbl, pelaeMon 3ajaud, BbICKA3bIBaTh WJICH, HAILIEJICHHbIC Ha MOUCK pPELICHMUS,
CONOCTABJISAITh CBOM CYXJACHUS C CYXKICHHSIMH JApPYIMX YYaCTHHKOB JIMAJOra,
OOHapy)KMBaTh pa3iMyure U CXOJCTBO MO3UIMI, B KOPPEKTHON popme hopMynupoBaTh
pa3HoOrIacus, CBOU BO3PAKECHHUS,

IpPEACTaBIATh Pe3yiIbTaThl pElICHHs 3aladyd, HKCIEPUMEHTa, MCCIe0BaHus,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIJICHHS C Y4YeTOM 3a/1ay
Ipe3eHTaluu U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHnuecTBo:

MMOHUMATh ¥ HCIOIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHOU pabOThI
OpU pElIeHUH Y4YeOHbIX MaTeMaTUYeCKUX 3a/ay, NpPUHUMATh 1eJb COBMECTHOU
JeSTeNIbHOCTH, TUIAHUPOBATh OPraHU3al[Mi0 COBMECTHOM pabOThl, pacHpelessaTh BUIbI
paboT, oroBapuBaThCs, 00CYXKIaTh MPOIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKUX YEJIOBEK;

y4acTBOBAaTh B TIpyNNoBbiX ¢GopMax padoTel (oOcyxiaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbI» U UHBIE); BBIIOIHATH CBOIO YacTh pabOThI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTUMH 4YJI€HAMU KOMaH/bl, OLICHUBATh Ka4yeCTBO pe3yjbTaTa U KaueCTBO
CBOETO BKJIaJia B OOIIMI pe3yNIbTaT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aMMOJICCTBHSL.

PeFYJIﬂTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JefcTBUS

PerynstuBHBIC yHUBEpCATbHBIEC yUeOHbBIE AEUCTBUS 00ecneunBatoT GOPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U ’KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmszanmus:

BBISIBISITH MPOOJEMBbl Uil PEHIEHHs B JKU3HEHHBIX U Y4EOHBIX CUTYyalUusX,
OPUEHTUPOBATHCS B PA3JIMYHBIX IMOAXOAAX NPUHATHS PEIICHUN (MHAMBUIYaIbHOE,
IpyHIoBoe);

CaMOCTOATENIbHO COCTAaBJIATh IJIaH, aITOPUTM pelIeHUs 3ajaud (WM ero 4acTh),
BBIOMpATh CMOCO0 peHieHusi C YYETOM MMEIOIIUXCS PECYpcOoB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4E€TOM
HOBOU HH(OpMaIUu.
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CaMOKOHTPOIBb:

BJIAJ€Th CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJISL Ipollecca M pe3yibTara
peleHus: MaTeMaTu4ecKOi 3a/1a4u, CAMOMOTHBAIINH U PEIICKCUH;

OPEIBUAECTh TPYAHOCTH, KOTOpbIE€ MOI'YT BO3HHUKHYTh IpU pPEIICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX
OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTara JAESITEIbHOCTH MOCTABICHHOM LU
U yCJIOBUSM, OOBSCHATH NMPUYMHBI JOCTIDKEHUS WIM HEIOCTIKCHHS IIeNd, HaXOIUTh
OUIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIBITY.

3MOIII’IOH2L]'H>HLIﬁ HHTCJIJICKT:
BbIpA’KaTb 5MOIHWH IIPU MU3YYCHHUU MATCMATHYCCKHX OOBEKTOB U (baI(TOB, JaBaTb
OMOLIHMOHAJIIBHYIO OLICHKY PCIICHUS 3aaa4H.

IMPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MPOrpaMMBbI MO MaTeMaTUKE YriyOJIeHHOTO
YPOBHSI IPEJCTaBIEHbl IO rojaM OOydYeHHUs B CIEAYIOUIMX pa3fesiax MNporpamMmmbl
[0 MaTeMaTUKE B paMKaxX OTAEJbHBIX Y4€OHBIX KypcoB Ui 7—9 KiaccoB: «Auredpay,
«I"eomerpus», «BeposITHOCTh U CTATUCTHUKA.

Pa3BuTue JOrMYEeCKMX NPEICTABICHUNA M HABBIKOB JIOTMYECKOTO MBIIUICHHUS
00 y4YaroIIMXCs OCYUIECTBIISIETCS B pAMKaX BCEX Ha3BaHHBIX KYpPCOB Ha IPOTSKEHUHU BCEX
aer oOyuyenusa. Ilpeamomnaraercd, YTO BBIMIYCKHHK 9 Kjacca CMOXET CTPOHUTh
BBICKa3bIBaHMSI W OTPHUILIAHUS BBICKA3BIBAHMI, pPACIIO3HABaThb WCTUHHBIE W JIOKHBIE
BBICKA3bIBAHMS, NPUBOAUTH NPUMEPHI W KOHTPIPUMEPHI, BBHINOIHATH ONEpaluU
HaJ| BbICKA3bIBAHUSIMU, CTPOUTH BBICKA3bIBAHUSI M PACCYXKJACHHUS HA OCHOBE JIOTMUYECKUX
IPAaBWI, PELIaTh JIOTHYECKHUE 33aJaud, HAYYUTCS NPUMEHSATh METOJ MAaTEMAaTHYECKOU
WHIYKIUH, OBIAJECET MOHATUAMU: OINPEACIICHUE, aKCUOMa, TEOPEMa, JOKA3aTelIbCTBO —
U HAy4YUTCs MCIOJNb30BaTh WX IPU BBIIOJHEHUM Y4YEOHBIX W BHEYYEOHBIX 3ajad.
[Ipu 3TOM BBEIEHHE OCHOBHBIX JIOTHUYECKUX MOHATHI U OCBOEHUE OCHOBHBIX CBSI3aHHBIX
C HUMM BUJIOB JIEATEIBbHOCTH OTHECEHO K KypCy «BepOosSTHOCTh M CTaTUCTUKA» U TaKkKe
pacrpeiesieHo o rojjaM 00y4eHus.

B pamkax Bcex Tpex KypcoB OCYIIECTBIsieTCs (POpMHpOBaHHE YMEHHUSI BHIOMpAThH
NOAXOMAIIMKA METOX U1 PEIIEHUs 3a]adyM, BBIABIATH IHPUMEPbl MATEMaTHYECKUX
3aKOHOMEPHOCTEW B MPUPOJE M OOIIECTBEHHOM J>KHU3HHU, PAaclo3HaBaTh IMPOSBIICHUE
3aKOHOB MaTEMaTHUKH B HCKYCCTBE, MNPUMEHSITh MATEMATHYECKUE 3HAHHUS U OMBIT
MaTEeMaTHYeCKON JEeSATeIbHOCTH B CUTyallusiX peajbHOW >ku3HH. OOyuarouiuecs
3HAKOMSITCSI C HAYYHBIMH PE3yJIbTaTaMU, OJYYEHHBIMU B XOJ€ Pa3BUTHSI apU(PMETUKH,
anreOpbl, T€OMETPUU, TEOPUU BEPOATHOCTH, CTATHUCTHKM M YYaTCs HMX OIMCHIBATH,
IPUBOJIAT NPUMEPHl MATEMAaTUYECKUX OTKPBITUM M HMX aBTOPOB B OTEUECTBEHHOMU
Y BCEMUPHOU UCTOPUHU HAYKH.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA» HA YI'VIYBJIEHHOM YPOBHE B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITUCKA

Anrebpa SBISIETCA OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00I11Ier0 00pa3oBaHUs:
OHa OO0eCIeUYMBACT HW3yUYCHHE APYIHMX IUCIUIUIMH KaK €CTECTBEHHO-HAy4HOro, TakK
¥ TYMaHUTapHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl TIPOAOIIKEHUSI 00pa30BaHUS
W JUIs TIOBCETHEBHOM >KM3HH. Pa3BuTHE y OOy4YalOmUXCS HAYYHBIX MPEICTaBICHUN
O TMPOMCXOXKJICHUH M CYIIHOCTH alreOpandeckux aOCTpakIiuii, Crocod0e OTpaKeHUs
MaTeMaTUYeCKOW HAayKOW SIBJIEGHHM M TIPOLIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTHYECKOr0 MOJICIMPOBAHUSI B HAYYHOM TO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS W KA4yeCTB MBIIUICHHUS, HEOOXOIUMBIX
JUUISL aJlaliTallii B COBpeMeHHOM ITu(dpoBoM ob1iecTBe. M3yduenue anreOpsl o0ecrieunBaeT
pa3BUTHE YMEHHsI HaONIOAaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA, BBIBOIBI, (OpMynHpoBaTh yTBepxkAcHUSA. (OCBOCHHE Kypca anreOpbl
00€CIeUnBaET Pa3BUTUE JIOTUUECKOTO MBIIIJICHUS] OOYyJaroUMXCsi: OHM HCMOJIB3YIOT
NEeyKTUBHBIE MW HWHIYKTUBHBIC PACCYXKJICHHS, O0000IIEHHe U KOHKPETHU3AIHIO,
abcTparupoBanue 1 aHamoruro. O0ydeHue anredpe npeanoaracT 3HaYuTeIbHBIA 00beM
CaMOCTOSITCIIbHOM ~ JEATEIIbHOCTH  OOYYaroIIuXCs, IOATOMY  CaMOCTOSITEIHHOE
penieHue 3ajad oOy4arolUMUCS SBISIETCS peaiu3aiuedl IesaTeIbHOCTHOrO MPUHIIUIA
Oo0y4eHUsI.

B crpykTtype mporpammbl yueOHOTo Kypca «AnreOpa» yriyOJ€HHOTO0 H3Y4YeHUS
OCHOBHOE€ MECTO 3aHHUMAIOT  COJIEPKATEIbHO-METOAMYECKUE JuHUM: «Yucna
U BBIYUCICHUSA», «AIreOpandecKue BBIPAXKCHUS», «YPaBHCHHS W HEPaBEHCTBAY,
«Dynkuum». Kaxmas w3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHHUM Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JTUHUSIMU.
B xome wusydyeHuss kypca OOy4aronmuMmcs TPUXOAUTCS JIOTUYECKHA pPacCyXaaTh,
HCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN $S3bIK. B CBSI3M ¢ 3TUM B IpOrpaMmy
yueOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOpPhIE OCHOBBI JIOTHKHU, MPEICTaBIICHHBIC
BO BCEX OCHOBHBIX pa3liellax MaTeMaTH4YeCKOro oOpa3oBaHHsS M CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYyYarONIMMKCS OCHOB YHHMBEPCAJBbHOI'O MAaTEMaTHYECKOro S3BIKA.
ConepkatebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanune nuHAn «Huclia U BBIYUCIECHUS» CIIY’)KUT OCHOBOM U TAJIbHEHILIETO
M3y4YEHUs] MATeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCS JIOTUYECKOTO
MBIIIUICHUS, (OPMHUPOBAHUIO YMEHHsI IIOJB30BAaThCA aJTOPUTMAMH, a TaKkKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJHMMBIX IS ITOBCEIHECBHOM >KHU3HMU.
PazBuTue moHATHS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS CBS3aHO
C palMoOHAIBHBIMU M HPPANMOHAIBHBIMU YHCIaMH, (OPMHPOBAHUEM IIPEACTABICHUN
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O JCHCTBUTEIBHOM YHCIIC. 3aBEpPUICHUE OCBOEHUS YHUCIOBOM JIMHUM OTHECEHO
K CpeiHEMY 00111eMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanyeckux JIMHUN — «AnreOpanyecKkue BbIPaXKCHUSD)
U «YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOMIMXCS
MaTeMaTUYEeCcKOro arnmapaTa, HeoOX0IMMOro JJIsl peIeHUS 3a/1a4 MaTEMaTUKH, CMEXKHBIX
MPEIMETOB U OKpYKaromiel peanbHOCTH. Ha ypoBHE OCHOBHOro 001Iero o0pa3oBaHus
y4eOHBIM Marepuall TPYNIUPYETCS BOKPYT pAlMOHAIBHBIX BBIpAXKEHHH. Anredpa
JEMOHCTPUPYET 3HAYCHHE MATEMATHKU KaK sI3bIKa ISl TOCTPOEHUS MATEMATHYECKUX
MOJIeJIel, OMUCaHUsl TPOIIECCOB U SBJICHUHN peanbHOro Mupa. B 3amaum oOydeHus
anredpe BXOMAT TakKe JajbHEHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOJIMMOro, B YacCTHOCTH, J/JII OCBOCHUSI Kypca HH(GOpPMATHKU, U OBIaJCHUE
HaBbIKAMM  JICIYKTUBHBIX paccyxnaeHuil. IlpeoOpazoBaHue CUMBOJNBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHI0  BOOOPaKEHMs, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY
TBOPYECTBY.

Conmepxanue (QYyHKIMOHAIBHO-TpAQUUECKOW JMHMM HAalEJICHO Ha TOTydeHHE
OOyJaroUIMMUCS 3HAaHUM O (QYHKIMSIX Kak BaKHEHIIEH MaTeMaTH4ecKOoil MOoenu
JUIA OMHCAHMUSI M HCCIENOBaHMS Pa3HOOOPa3HBIX MPOIECCOB M SIBICHUN B MPHPOJIE
u oOmectBe. M3yueHne Marepuana CioCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS
UCII0JIb30BaTh PA3JIMYHbBIE BHIPA3ZUTEIBHBIE CPEJICTBA A3bIKA MATEMATUKHU — CIOBECHOTO,
CUMBOJINYECKOTO, TpadUyecKOro, BHOCUT BKJIaJ B (HOPMUPOBAHHME NPEICTaBICHUMN
O pOJIM MAaTEMATUKHU B PA3BUTUU LIMBUIIU3ALNU U KYJIbTYPHI.

VYryOnieHHbI Kypc anreOpbl XapaKTepHU3YeTCsl W3YyYEHUEM JIOMOJHUTEIBHOIO
TEOPETUYECKOr0 amnmnapara M CBSI3aHHBIX C HMM METOJOB pelleHus 3anad. AnreOpa
ABIIICTCA SI3BIKOM JUISI ONUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4YecKoro mojenupoBanus. Ilpu »ToM camMu OOBEKTHl MaTEMaTHYECKUX
YMO3aKIIOUEHUN U MPUHATHIE B airedpe mpaBuiia UX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT
GbopMUpPOBaHUIO YMEHUN OOOCHOBBIBaTH M JOKa3bIBaTh CYXKJIEHHUS, Pa3BUBAIOT
MaTeMaTUYECKYI0 UHTYUIINIO, KPAaTKO U HATJSITHO PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOEHUH U yyaT uX MpUMeHeHH0. Tem caMmbIM anredpa 3aHUMAaeT OHO U3 BEIYIINX
MecCT B ((OpPMHPOBAHWU HAYYHO-TEOPETUYECKOTI0 MBIIICHUS 00Yy4YaroIuXCsl.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax mM3y4aeTrcsi yueOHbIN Kypc «Anredpay,
KOTOPbI ~ BKJIFOYAET CJIEAYIOIIME OCHOBHBIE pas3fenbl  cojepkanus: «Yucna
U BBIUUCICHUN», «AJreOpanueckue BBIPAKECHUS», «YPAaBHEHHUS UM HEPaBEHCTBAY,
«DyHKIUNY.

Bo3MmorkHa KOppeKTHpPOBKa OOILET0 YKCIIa YaCOB, PEKOMEHIOBAaHHBIX ISl U3YYEHUS
y4e0HOro Kypca, ¢ y4eTOM WHJIMBHIYaJIbHOIO MOAX0Aa 00pa3oBaTENbHbIX OpraHUu3alui
K YIIYOJCHHOMY W3Y4YEHHUIO aireOpbl, B paMKax COOJIIOJACHUS TUTHEHUYECKUX
HOPMAaTHBOB K HEJIeNbHON 00pa30oBaTeIbHON HArpy3Ke.

OOmiee YKCIO YacoB, PEKOMEHJIOBAaHHBIX JUIS HW3Y4YEHHUS Y4eOHOro Kypca
«Anrebpa», — 408 gacoB: B 7 kimacce — 136 gyacoB (4 yaca B Helelo), B 8 Kiacce —
136 yacoB (4 yaca B Hezento), B 9 knacce — 136 yacoB (4 yaca B HEJIETIO).
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COILEPKAHUE OBYUEHUSA

7 KIIACC

Yuciia v BIYUCTCHUS

Panmronansabie yncna. CpaBHeHUE, YIIOPSI0YMBAaHUE U apU(DMETHIECKUE ICHCTBUS
C pallMOHAJIbHBIMM YMCIaMu. YucoBas npsMasi, MOAYJIb YKCIA.

Crenenb ¢ HaTypaJIbHBIM MOKA3aTEJIEM U €€ CBOMCTBA. 3aMKCh YHCTIa B JECATUUHON
MO3UIIMOHHON CUCTEME CUUCIICHUSI.

Pemenne TekcTOBBIX 3amau  apupMeTHUECKUM crocoboM. Pemrenue 3amau
U3 peajbHOM MPAaKTUKU HA 4acTH, Ha JAPOOM, HA MPOLEHTHI, TPUMEHECHUE OTHOIICHUMN
U NPONOpUUN NpPU PEIIeHUU 3aj]lay, pelieHHe 3a/1ay Ha JIBUKEHUE, padoTy, MOKYIKH,
HaJIOT .

JenumocTp uensix ynucen. CBoWCTBA AETUMOCTH.

[Ipocteie u cocTaBHbIE yncia. YeTHbIE U HEUETHBIE uncia. [Ipu3Haku nenuMocTu
Ha2,4,8,5,3,6,9, 10, 11. Ilpu3Haku 1eTMMOCTH CyMMBI U IMPOU3BEICHUS LIEJIBIX YUCEI
IIPU PELICHUH 33]1a4 C MTPAKTHUYECKUM COJICPKAHUEM.

HaubGonpmuii oOmuii AenuTens W HaMMEHbIee O0INee KpaTHOE ABYX YHCEIL.
B3anmuO npocTeie yncna. AnroputM EBkina.

JleneHue ¢ ocratkoM. ApudmeTnyeckue onepainu Haj OCTaTKaMHU.

Aure0panvecKue BbIPasKeHUS

Belpa)keHne ¢ IEpEeMEHHBIMU. 3HAY€HUE BBIPAKEHHUS C IMEPEMEHHBIMU.
[IpencraBiieHre 3aBUCUMOCTH MEX/1y BEIMUUHAMU B BUAE (POPMYIIBI.

ToxnaectBo. ToxaecTBEHHbIE MpeoOpa3oBaHUsl alreOpanyecKuX BBIPAKEHUH.
Jloka3aTeabCTBO TOXKICCTB.

Opnnounensl. OgHOUJIEH CTaHAAPTHOrO BUuAa. CTeneHb OTHOWICHA.

MHuorouiensl. MHorousieH crangaptaoro Bujaa. CrteneHb MHorowieHa. CioxeHue,
BBIUUTAHUE, YMHOKEHUE U JIeJICHHE MHOrowIeHOB. [IpeoOpa3zoBaHue 1EN0ro BEIPaKEHUS
B MHOroujeH. KopHu MHorousneHa.

@®opMybl COKpAIIEHHOTO0 YMHOXEHUS: KBAaAPaT CyMMBI U KBaJpaT pa3HOCTHU JIBYX
BBIpQ)KEHUN, KyO CyMMBI U KyO Pa3HOCTH JBYX BBIPAQXKEHMH, Pa3HOCTh KBaJApPaTOB JABYX
BBIPQKEHUH, POU3BEIECHUE PA3HOCTU U CYMMBI JIBYX BBIPQKE€HHI, CyMMa M Pa3HOCTb
KyOOB JBYX BBIPQKCHUIA.

PaznoxxeHne MHOroujsieHa Ha MHOXHUTENIH. BpiHECEeHHE OOIIEro MHOXHTEN
3a CKOOKH. MeToA rpynnupoBKHy.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBuenne c¢ ogHou mnepemeHHOW. Kopenb ypaBHeHusi. CBOICTBAa ypaBHEHHIA
C OIAHOW NMEpPEMEHHOW. PaBHOCWIIBHOCTh ypaBHEHMU. Y paBHEHUE KaK MaTeMaTH4ecKas
MOJIEITb PEaTbHOW CUTYalNH.

JIuHelHOe ypaBHEHHE C OJJHOW NIEPEMEHHON. YNCII0 KOPHEH JIMHEMHOTO YPaBHEHMUS.
PerieHre TEKCTOBBIX 3a/1a4 C MOMOILBIO JIMHEWHBIX ypaBHEHUH. JIMHEHOE ypaBHEHMUE,
coJieprKalliee 3HaK MOAYJIA.
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VYpaBHeHHE ¢ AByMs IepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHUS C JBYMS
nepeMeHHBIMH. CHUCTEMBI JTJMHEHHBIX YPaBHEHHM ¢ IByMs TiepeMeHHbIMU. [ 'paduueckuii
METOJI PEUICHUS] CUCTEMbl JIMHEMHBIX YPABHEHUW C ABYMSI MEPEMEHHBIMH. PerieHue
CUCTEM JIMHEHMHBIX YpPAaBHEHHN C JIByMS IEPEMEHHBIMH METOAOM TMOJCTAaHOBKHU
1 METOJIOM cliokeHus. CrucTeMa JIBYX JIMHEHHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU KaK
MO/IEJIb PEATILHON CUTYaIHH.

DyHKIMHA

Koopannara Toukn Ha npsAmoii. YnciioBble MpOMeXyTKU. PaccTosHue Mexxay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsmoyronbHass cuctemMa KoopAuHAT. AOcuucca M OpAMHATa  TOYKH
Ha KOOpAMHATHOM miockocTH. Ilpumeps! rpaduxoB, 3amaHHbIX (popmymnamu. Utenue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

OyHKUMOHABHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonstue QyHKIMH.
OyHKIMSA Kak MaTeMaTu4yeckas MoJielib pealibHoro mpoiecca. O6acTy onpeaesieHus u
obnacTh 3HaueHui GpyHKuuu. CriocoOs! 3ananus GyHknuu. ['pabuk Gynkium. [Honsatus
MakCUMyMa HM MHUHUMYMa, BO3pacTaHUs W YOBIBaHMS Ha NpUMEpax peasbHbIX
3aBUCUMOCTEHN.

Jluneitnas pynkuwms, ee coiicTa. ['paduk nunHeitHoM QyHkumu. I'paduk GpyHKIINN
¥ = |x|. Kycouno-3amanHbie GyHKIHH.

8 KJIACC

Yucia 1 BBIYUCICHUS

KBagpatueie xopHu. ApudmMeTnueckuil KBaJpaTHBI KOPEHb M €ro CBOWCTBA.
[TonsiTHE MppalMOHANBHOT O YKCa. [elicTBUS ¢ nppauMoHanbHbIMK ynciaamu. CBoliCcTBa
JEUCTBUI C UPPALMOHAIbHBIMU YrciaMu. CpaBHEHUE UPPALMOHAIBHBIX YUCET.

IIpencrasiieHus 0 PaCIIUPEHUAX YUCIOBBIX MHOXKECTB. MHOXK€ECTBA HATYPAJIbHBIX,
LENbIX, PALMOHAIBHBIX, JAEUCTBUTENbHbIX uyuced. CpaBHeHue uyucen. YuciaoBble
IIPOMEXKYTKHU.

HenctBus ¢ octatkaMu. OcraTku creneHeld. [IpruMeHeHne OCTaTKOB K PELICHUIO
YPaBHEHMM B LIEJIBIX YUCIaX U TEKCTOBBIX 3a/1a4.

Pa3smeppl  OOBEKTOB  OKpYXKAIOUIETO  MHpa,  JUIUTEIBHOCTH  MPOILIECCOB
B OKpyxaromieMm mupe. CTaHIapTHBIN BHJT YHCIIA.

Aare0panvecKkue BbIpasKeHUsI

AnreOpanueckas npoOb. JlomycTumble 3HAY€HUS] MEPEMEHHBIX B JIPOOHO-
paIoHaIbHBIX BeIpaxkeHus1x. OCHOBHOE CBOMCTBO anreOpandeckoil npoou. CroxeHue,
BBIUMTAHKE, YMHOXKCHHE U JICJICHUE aredpandeckux npodeii. Beinenenue nemnoii yactu
areOpanyeckon Apoou.

PaunonanbHbeie BbhlpaxkeHusd. ToXIECTBEHHbIE MNPeoOpa3oBaHUs PalUOHATBHBIX

BBIPAKCHU.
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JlomycTrMble  3HAY€HUsT  NEPEMEHHBIX B BBIPAKEHUSAX,  COJEPXKALIUX
apumeTruecKkue KBaapaTHble KOpHHU. TOXJIeCTBEHHBbIE PEOOpa30BaHUsl BBIPAXKEHHUI,
coJepKalux apupMeTnuecKkue KBaipaTHbIe KOPHHU.

CreneHnp ¢ 1enbIM TNOKazareaeM U ee cBoicTBa. [Ipeobpa3oBaHue BbIpaxeHUH,
COJEpIKALUX CTEIICHH.

YpaBHeHUs] M1 HEPABEHCTBA

KBagparnoe ypaBHenue. @opMyia KOpHEH KBaApaTHOro ypaBHeHHs. KonndecTBo
JCUCTBUTENIBHBIX KOPHEM KBAaJApaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus,
CBOJAMMBIE K JIMHEMHBIM YPABHEHUSIM WJIM K KBaJpAaTHbIM ypaBHeHUsM. KBampatHoe
YpaBHEHHE C TapameTpoM. PemieHue TEKCTOBBIX 3a7ad C IOMOLIBIO KBaJIpaTHBIX
YpPaBHECHUU.

JpoOHo-paioHaabHble ypaBHEHUs. Penienre 1poOHO-paliioHalbHbIX YPaBHEHUH.
Pemenne TEKCTOBBIX 3adady C IOMOIIBIO JIPOOHO-pallMOHAIbHBIX  YpPaBHEHUH.
I'padmueckas MHTEpHpETALUS YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue W HecTporue HepaBeHcTBa. CloXeHUe
M YMHOXEHUE YHCIOBBIX HEpaBeHCTB. OICHUBAHWE 3HAYEHUSI BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIEHUMM HEPABEHCTBA C OJHOM MEPEMEHHOM. MHOXKECTBO pEIICHUM
HEpaBEHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHEeliHOE HEPaBEHCTBO C OJHOW IIEPEMEHHOM M MHOYKECTBA €r0 PEIICHUM.
Pemienne JIMHENMHBIX HEPABEHCTB C ONHOW INepeMeHHOM. CHCTEMBI M COBOKYIIHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW INEPEMEHHOM. PelleHrne TeKCTOBBIX 3a71a4 C IMOMOIIbIO
JIMHEVHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKUMH

OO6nacTh ompeneneHuss U MHOXKECTBO 3HaueHuil (yHkuuud. CrocoObl 3amaHus
bynkuuit. 'padux dynkuuu. UteHue cBoicTB dyHKIMU 1o ee rpaduky. [Ipumepsl
rpaduKoB (PYyHKUIUMA, OTPAXKAIOIIUX peabHbIE MPOIECCHI.

Jluneitnass Qynkuus. @OYHKIUM, ONKUCHIBAIOIIUE TPSMYIO UM OOpaTHYIO
MPOINOPLUOHATILHBIE 3aBUCUMOCTH, UX IPaPUKH.

k
Oyrkmn y = ax’, y =x2 + b,y =x, y =/x/, y =[x, y == uux cpoiicrea. Kycouno-
x

3a/1aHHBIC () YHKIIUH.

9 KJIACC

Yucia 1 BBIYUCICHUS
Kopens n-ii crenenn u ero coiictBa. CTeNneHb C pallMOHAIBHBIM MOKA3aTEJIEM U €€

CBOMCTBA.
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AnredOpanyeckue BbIpasKeHHUsI

ToxaecTBeHHBIE MPE0OPa30BaHUS BEIPAKEHUM, COIEPKAITUX KOPEHb 1-i CTEIEHHU.
ToxxecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHU, COJIEPKAIINX CTETIEHb C palliOHATbHBIM
ITOKA3aTEJIEM.

KBanparssiii TpexuneH. KopHu kBagpaTHOro tpexuieHa. Pas3noxxenue KBaapaTHOrO
TPEX4ICHA Ha JIMHENHBIC MHOXKUTEIIN.

YpaBHeHUs] M1 HEPABEHCTBA

bukBanpatHele ypaBHeHus. [Ipumepbl NpPUMEHEHHT METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, Trpaduyeckoro MeToJa MpU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENEHEN.

Pemenne npoObHO-palinoHaNbHBIX YPaBHEHUIA.

Pemienne cucrem ypaBHEHHMH € IBYMs IIEpEMEHHBIMU. PelreHune mnpoctenmmx
CHCTEM HEJIMHEHHBIX YPaBHEHUH C IByMS NepeMeHHbIMU. [ paduueckuii MeTo 1 perieHus
CUCTEMBI HEJIMHENHBIX YPABHEHUH C ABYyMsI IepeMeHHbIMU. CrucTeMa ABYX HEIMHEHHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU KaK MOJIEIb PEaIbHOU CUTYaLUH.

UucnoBele HepaBeHCTBA. PelieHne JIMHEWHBIX HEPABEHCTB. Jloka3aTenbCTBO
HEPaBEHCTB.

KBazpaTHple HepaBeHCTBa C OJHOM IepeMEHHON. PemeHne KBaJapaTHBIX
HEPaBEHCTB TrpaUuecKUM METOJOM U METOJOM HHTEpPBAIOB. MeETOoa HHTEPBAIOB
JUISl PAlIMOHAJIBHBIX HEpaBEeHCTB. [IpocTeiinme HepaBeHCTBa ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ paBymMs mnepeMEHHBIMU. PemeHune HepaBeHCTBA C  JIBYMs
nepeMeHHbIMH. CHCTEMBI HEpaBEHCTB C JByMs INepeMeHHbIMU. ['paduueckuii meron
pELIEHUsI CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMHU.

DyHKUMH

Oynkuusa. CpoiictBa QyHKIUN: HynMH (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA
GYHKIMYA, TPOMEKYTKHM BO3pacTaHHWsl W YObIBaHMS (DYHKIIMU, YETHbIE W HEYETHbBIC
byHKIIMY, HauOOoJbIlIee M HAUMEHbIIIEE 3HaYEHUS (QYHKITUH.

KBanparuunas ¢yHkuusa u ee cBoiictBa. Vcmonb3oBaHne CBOMCTB KBaJpaTHUHOM
byakuu s pemeHus 3amad. Iloctpoenme rTpaduka KBaApaTHUIHOW (YHKITHH.
[Tonoxkenue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3(P(PHUIIUEHTOB.
I'papukn Qyskumii y = ax’, y = a(x — m)’u y = a(x — m)? + n. Ilocrpoenue rpagukos
(GYHKUIUN ¢ TOMOILBIO TPEOOPA30BAHMIA.

JpoOHo-nuHelHas pynkuus. MccinegoBanue QyHKIINM.

OyHKIMA y = X" ¢ HATypaJIbHBIM TIOKa3aTesieM 7 U €€ Tpaduk.

YucaoBble M0CI€10BATEJIbHOCTH U NPOrpPeccuu
[loHaTHE 4YHCIIOBOIl  IIOCIEHOBATEILHOCTA. KOHEYHBIE M OECKOHEYHBIE

IIOCJIICAOBATCIBbHOCTU. OFpaHI/I‘—IeHHaﬂ IIOCJIICAOBATCIIBHOCTD. MonoToHHO
BO3pacTaromas (yOmIBaroras) MOCJIEIOBATEILHOCT. CniocoOmr 3aJaHuS
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MOCJIEOBATEIbHOCTU: OMKUCATENbHBINA, TAOJIUYHBIN, C TOMOIIBIO POPMYIIBI #-TO YJICHA,
PEKYPPEHTHBIN.

Apudpmernueckas U reoMerpuueckas —nporpeccur.  CBoicTBa — YJIEHOB
apu(pMETUUECKON UM  reoMeTpuyeckod mporpeccuid. DopMmysibl  n-TO  4JieHa
apudmeTHdecKoil U reoMmeTpuueckor nporpeccuit. DopMysbl CyMMBI IEPBBIX # YJICHOB
apu(MeTHYEeCKO U reOMEeTPUUECKON MpOrpeccuid. 3aadu Ha MPOIEHTHI, O0AHKOBCKHE
BKJIAJIbl, KPEIUTHI.

[IpencraBieHne O CXOOMMOCTH  IOCIENOBATENBHOCTH, O CYMMHPOBAaHHUH
OECKOHEUHO yObIBAIOLIEH F€OMETPUUYECKON TPOI'PECCHH.

Meron maremaTnueckor nHAyKUMH. [Ipocreimme npumepsl.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaTbl OCBOCHMS TMPOrPaMMbl y4eOHOrO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yuciia v BBIYUCTCHUS

Panuonanenbie uncna.

[lepexoauTs OT OnHOM (OPMBI 3aMKUCH YHUCEN K JApyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JAp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHECUHYIO JICCATUYHYIO TPOOH).

Hcnonp30BaTh MOHSTHS MHOXKECTBA HATYPaIbHBIX YMCEN, MHOXKECTBA IIEJIbIX YUCET,
MHOKECTBA PAIlMOHAIBHBIX YHWCENI MPU PEUICHUM 3ajJlad, MPOBEICHUM PACCYKICHUM
U JIOKa3aTelbCTB.

[TorumaTe 1 OOBACHITH CMBICH MIO3UIIMOHHON 3aIlMCH HATYPAILHOTO YHCIIA.

CpaBHUMBATh U YIOPSA0UYUBATH PAllMOHAJILHBIC YHCTIA.

BrimonHsATh, couerast yCTHbIE M TUChbMEHHbBIC IPUEMBI, apuMETUUECKUE ICUCTBUS
C palMOHAJIBHBIMM YHCJIAMHU, HMCIOJIb30BATh CBOMCTBA YMCEJN W MpaBUJia JICHCTBUH,
MPUEMBI PAIIUOHATBHBIX BHIYUCICHUM.

BhInonHATh 1€UCTBUSA CO CTENMEHSIMU C HATYPAIbHBIMU TTOKA3aTEISIMU.

HaxonuTh 3Hau€HUS YUCIIOBBIX BBIPAKEHUM, COJECpKAIIUX pallMOHAIBLHBIC YHCIIA
W CTENEHH C HaTypaJbHBIM TOKasaTejieM, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI H
MPUEMBI BBIUMCIICHUS, COCTABIISATh U OIICHUBATH YMCIIOBBIC BBIPAKECHUS MPU PEIICHUU
MPaKTUYECKUX 3aJ1ay U 3a/1ad U3 APYTUuX y4eOHBIX MPEIMETOB.

OKpyrJiTh 4YMcClia C 3aJaHHOM TOYHOCTBHIO, @ TAKXKE IO CMBICIY MPAKTUYECKOU
CUTYAIlUH, BBINOJIHATh IPUKUJIKY U OLICHKY PE3yJIbTaTa BIYMCICHH, OLICHKY 3HAYECHHI
YUCJIOBBIX BBIPAXKEHUM, B TOM YHCIIE TIPU PEIICHUH TPAKTUYECKUX 3a7a4.

Pemats TexkcToBble 3aaun apuMETHUECKUM CIIOCOOOM, MCIOIh30BaTh TAOJUIIBI,
CXEMBI, UePTEKH, APYTHE CPEICTBA MPEACTABICHUS TaHHBIX MIPU PEIICHUU 33]1a4.

Pemrats npakTUKO-OpHUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOILIEHUEM BEIIMYMH,
MPOMOPIMOHATBLHOCTBIO  BEJIUYUH, MPOLIEHTAMU, HWHTEPIPETUPOBATh PE3YIbTATHI
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pElIeHMS 33/1a4 ¢ Y4€TOM OTPaHUYCHUM, CBSI3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX
00BEKTOB.

J1enmuMocCTb.

JIoKa3bIBaTh ¥ IPUMEHATH IIPHU PELICHUH 3a/1a4 PU3HAKHU JENUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku J€IMMOCTH CyMMBI U MPOU3BEICHUS 1ICJIBIX YUCET.

PackiaipiBaTh Ha MHOXKUTENIM HATypabHbIC YHCIIA.

OnepupoBaTh MOHATUSMM: YETHOE YHCIIO, HEUETHOE YHCJIO, B3aMMHO MPOCTHIC
YyHCcla.

Haxonuts HanbGomnbpnii oOIMNA AETUTENIb U HAUMEHbIIEE 00IIee KpaTHOE Yuces
Y WCIIOJIb30BaTh UX MPHU PEIICHUU 3a/1a4, MPUMEHSTh airopuT™M EBKIHIA.

OnepupoBaTh NMOHATHEM OCTaTKa MO MOAYJIIO, MPUMEHSThH CBOWCTBA CPAaBHEHUN
10 MOJYJIIO.

AJiredpanveckue BbIPaKeHHUS

BripaxeHus ¢ nepeMeHHbIMU.

Hcnonbp3oBaTh anreOpanyecKyr0 TEPMUHOJOTHUIO U CHUMBOJMKY, IPUMEHATH €€
B IIPOIIECCE OCBOEHUS YU€OHOr0 MaTepuaa.

HaxomuTe 3HaueHusi OyKBEHHBIX BBIPDAKEHUW TMPU 3aJaHHBIX 3HAYECHHSIX
NIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBINOJIHATH TOKIECTBEHHbIE MPE0OPa30BaHUS
BBIPAKEHUH, JOKA3bIBATh TOX/IECTBA.

MHOrouJIeHBI.

BoinonHaTe npeoOpa3oBaHUs LEIOr0 BBIPAXKEHHsT B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX ClIaraeéMbIX, PACKPBHITHEM CKOOOK.

BoInonHATh  1€WCTBUS (CIIOKEHUE, BBIYMTAHWE, YMHOXEHWE) C OJHOYJICHAMU
U C MHOTOYJIEHAMU, IPUMEHSATh (OPMYJIbI COKPAILIEHHOTO0 YMHOXKEHHS (KBagpar U KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaIpaTOB, CyMMa U pa3HOCTh KyOOB), B TOM
YUCIIe 711 YIPOIIEHUS BBIYMCICHUM.

OcymiecTBIATh pa3aokKEHUE MHOMOWIEHOB HA MHOXKUTEIH C TIOMOIIBIO BHIHECEHMUS
32 CKOOKM OOIEro MHOXHTENS, TPYNINHPOBKU ClaraeMbiX, MNPUMEHSs (OpMYIIbl
COKPALIEHHOT'O0 YMHOXEHUS.

[IpumensaTh npeoOpa3oBaHHMs MHOTOWIEHOB [UJIsl DPEIICHHS pAa3IM4YHbIX 3a7ad
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEH €  HATYpPAJIBHBIMU  IIOKa3aTeJIMH
JUIS IPe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHS C OTHON NEPEMEHHOM, MPUMEHSS MPAaBUJIA ITepexoaa
OT UCXOJHOTO YpPAaBHEHUSI K PaBHOCWIBbHOMY eMy. [IpoBepsiTh, SIBISIETCA JM YHCIIO
KOPHEM YpaBHEHMUS.

[ToxOupaTh pUMepsI Map YKUCEN, SIBISIIONTUXCS PEIICHHEM JIMHEWHOTO YpaBHCHUS
C ABYMsI IIEPEMEHHBIMU.
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CtpouTh B KOOpAMHATHOM IUIOCKOCTU TpauK JIMHEWHOIO ypaBHEHHS C ABYMS
NEPEMEHHBIMH, M0JIb3YSICh TpaUKOM, IPUBOJIUTH MPUMEPHI PEIICHHS YPaBHEHUS.

Pemrars cucTembl IByX JIMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTraBisTh 1 pemiaTh JMHEWHOE YPaBHEHHE WJIM CUCTEMY JMHEWHBIX YpaBHEHUU
[0 YCIIOBUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
IOJy4YEHHBIN pe3yJIbTaT.

DyHKUMH

Koopaunate! u rpadguxu.

N3o0paxkaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTpPE3KH, HHTEpBaJbl, 3alUCBHIBATh YHUCJIOBBIE IPOMEKYTKU
Ha AIreOpandecKoM SI3bIKE.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPIANHATaM.

QyHKINH.

CrtpouTts rpaduKu TMHEWHBIX ()YHKITUH.

OnuceiBaTh ¢ NOMOIIBIO (DYHKIMM W3BECTHBIE 3aBUCUMOCTU MEXy BETUYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSHUE, LIEHA, KOJIWYECTBO, CTOMMOCTB, MPOU3BOAUTEIBHOCTb,
BpeMmsi, 00beM pabOoTHI.

Haxonuts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apIyMEHTA.

[lonumate rpaduyeckuii crnocod TMpeACTaBICHUS W aHaiIW3a WHMOpMaIuH,
U3BJIEKaTh U WHTEPHPETUPOBATh HH(POPMALMIO HU3 TPaPUKOB PEATbHBIX MPOLECCOB
Y 3aBUCHUMOCTEH.

Hcnonb3oBaTh cBOKCTBA GYHKLIMMA AJI aHAIKM3a TPpaUKOB peabHbIX 3aBUCUMOCTEM
(Hynu QyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMHU, TPOMEXKYTKHU BO3PACTaHUS
U yObIBaHUs (QYHKIIMHU, HAHOOJIbIIIee U HAaUMEHbIIIee 3HaUYeHUs! (PYHKIIUHN).

Hcnonb3oBaTh TrpapuKkud A HMCCIAEAOBAHUS MPOIECCOB U  3aBUCHUMOCTEH,
IpU PELIEHUH 33434 U3 APYruX Y4eOHbIX IPEIMETOB U PEATbHON KU3HU.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Yuciia ¥ BBIYUCTICHUA

WNppanmonansHble yucna.

IToHrMaTh ¥ UCIIOIB30BATH MPEICTABICHUA O PACIIUPEHUU YUCIIOBBIX MHOKECTB.

OnepupoBarh NOHATHUSAMM: KBaJpaTHBIA KOPEHb, apu(PMETUUECKUI KBaApaTHBIN
KOPEHb, UPpalMOHAJIbLHOE YUCIIO0, HAXOAUTh, OLICHUBATH KBAJAPATHBIE KOPHU, UCIIOIb3Ys
Opu  HEOOXOJUMOCTH  KaJbKYJIATOP, BBINOJHATH MpeoOpa3oBaHUsl  BBIPAKECHMI,
CoZlepKalInuX KBaJpaTHbIE KOPHU, HCTIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonp30BaTh HaYAIbHBIE NPEACTABIECHUS O MHOYKECTBE JIEMCTBUTEIIBHBIX YHCEI
JUIsl CpPAaBHEHHWsSI, OKPYIJIEHUS U BBIYMCICHUH, W300pa)xaTh ACHCTBUTENIbHBIE YHUCIA
TOYKaMHU Ha KOOPAUHATHOU IIPSIMOU.
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Hcnionws3oBaTh 3anucu OOJBIIMX U MaJIbIX YHCEI C MOMOIIBIO IECATUYHBIX ApoOeit
U cTeneHei yucna 10, 3anuceiBaTh U OKPYIJIATH YUCIIOBbIC 3HAUEHUSI PEaIbHBIX BEJIMUUH
C MCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUH.

J1enmuMocCTb.

OnepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, MPUMEHSITh CBOWCTBA CpaBHEHUM
110 MOJTYJIIO, HAXOJAUTh OCTaTKX CYMMBbI U IPOU3BEICHUS MO TAHHOMY MOYIIIO.

Aare0panvecKkue BbIpasKeHUs!

JpoOHO-palioHa IbHbIE BEIPAKCHUS.

Haxonuth nmomycTuMble 3HA4Y€HUs] TEPEMEHHBIX B JIPOOHO-PAIIMOHAIBHBIX
BBIPOKCHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO palliOHaIbLHON JpOOH.

Boinonuate mpuBeseHHe anredpanyeckux JpoOed K o00lieMy 3HaMEeHaTelNlo,
CIIO)KEHHE, YMHOXKEHHE, JIeJICHUE alireOpanyeckux Apooei.

BrInonHaTh TOXKASCTBEHHBIE TPEe0OpPa30BaHUS pallMOHAIBHBIX BBIPAXKEHUH.

[IpumensaTh TpeoOpa3oBaHUsl BBIPAKEHUW JJIsi pPEUICHUS Pa3IMYHBIX 3ajad
13 MaTEMAaTUKU, CMEXKHBIX MTPEAMETOB, U3 peaIbHON MPAKTUKHU.

Crenenu.

[IpuMeHSTh MOHATHE CTENEHU C LIEJBIM MTOKa3aTEeJIEM, BBITIOHATH MPeoOpa3oBaHus
BBIPAXKEHUM, COAEPKAIIUX CTEIIEHU C LIEJIBIM MTOKA3aTEeIIEM.

UppatmonanbHbie BhIpaKeHUS.

Haxonute pomycTumble 3HAYEHHS] TEPEMEHHBIX B BBIPAKECHUSX, COJEpKAIIUX
apu(pMeTUUECKHE KBaJpaTHbIC KOPHHU.

BrimonusaTe npeobpa3oBaHusi UppaIiioOHaIbHBIX BBIPAKEHUN, UCTIONB3Ysl CBONCTBA
KOpPHEM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate kBanpaTHbie ypaBHEHUS.

Pemate 1poOHO-paliioHanbHble YpaBHEHUS.

Pewrars nuHeliHBIE ypaBHEHUs C MapaMeTpaMH, HECIOKHBIE CHUCTEMBI JIMHEWMHBIX
YpaBHEHHUI C MapaMeTPaMHU.

[IpoBoaUTh HCCIIENOBAHHUS YPAaBHEHHI W CHCTEM YpPaBHEHHN, B TOM 4YHCIE
C MPUMEHEHUEM rpaduuecKux MpeacTaBieHui (yCTaHABIUBATh, UMEET JIM ypaBHEHUE
WM CUCTEMa YPaBHEHUH PELIeHUs, €CJIM UMEET, TO CKOJIbKO, U MpoYee).

[lepexoauTs OT cioBecHOM (POPMYIHMPOBKU 33/aUd K €€ anredpandeckod Mojenu
C IIOMOULIBK0 COCTaBJICHUsI YPABHEHUS WJIA CUCTEMbl YpaBHEHUM, MHTEPIPETUPOBATH
B COOTBETCTBHU C KOHTEKCTOM 33J]a4¥ MOJYYEHHBIA pPE3yJIbTAaT.

[IpumeHST, CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPAaBHEHMS, OLICHKH,
pemarh JIMHEHMHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOM U HUX  CHUCTEMBI,
JaBaTh TPapUUECKyI0 HIUTIOCTpAIlMI0 MHOXECTBAa PEIICHUM HEpPaBEHCTBA, CUCTEMBI

HCPaBCHCTB.
21
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 94 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 21 u3 102. Ctpanuua cosnaHa: 28.04.2026 17:07 =¥ TATAPCTAH



Denepanbhas pabouas nporpamma | Matematuka. 7—9 kmaccsl (yriyOJIeHHBIH YPOBECHb)

DyHKUNH

[loHumMath W HCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHA U S3bIK (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHUs), ONpPENeNsATh 3HAUeHUE (PYHKIMU 10 3HAYEHUIO
aprymMeHTa, OnpeaessaTh CBOMCTBA (DYHKIIMU 1O €€ rpaduKy.

Crpouts rpaduku Gyakmuit ¥ = x%,y = x3,y = {/x,y = f, ¥ = |x|, onuceiBaTh
CBOMCTBA YHMCIOBOM (PYHKIIUMU 1O €€ rpadukKy.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOyueHus B 9 Kiacce.

YucJa 1 BLIYMCTIEHUS

OnepupoBaTh TOHATUSIMU: KOPEHb 7-H CTENEHH, CTENEHb C PalMOHAIbHBIM
MOKA3aTeJIeM, HAXOAUTh KOPEHb N-U CTENEHU, CTENEHb C PALIMOHAIIBHBIM MOKA3aTENIEM,
UCIIOJIb3YS TTPH HEOOXOTMMOCTH KaIbKYIISTOP, IPUMEHATH CBOMCTBA KOPHS /-1 CTETICHH,
CTEIICHU C PAlHOHAIBHBIM IOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA JIEMCTBUTEIBHBIX YMCEI IIPU PELICHUM 33]1a4,
MIPOBEJICHUU PACCYXKJICHUHN U JI0Ka3aTEJIbCTB.

CpaBHUBaTh W yHOPSJOYMBATH  JICMCTBUTENBHBIC  YHCIIA,  OKPYIJISITh
JICICTBUTEIIBHBIC YHWCJIA, BBINOJHATh NPUKUIKY pEe3yjbTaTa BbIUUCICHUM, OLIECHKY
YHCJIOBBIX BBIPAKCHUM.

AJureOpandecKkue BbIpasKeHUs!

OnepupoBaTh MOHATHEM KBAJPaTHOI'O TPEXUJCHA, HAXOAUTh KOPHHU KBaAPaTHOTO
TpeX4JICHA.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA JIMHEUHBIC MHOXUTEH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiate JMHEWHbIE W KBaJlpaTHbIE ypaBHEHUS, YPABHEHMsS, CBOASIIMECS K HUM,
JTpOOHO-pAIIMOHATbHBIE YPABHEHUS.

Pemate HecnokHbIe KBaJPAaTHBIE YPABHEHHSI C TAPAMETPOM.

Pewmate nuHeiiHbIe HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, UCIIOIb30BAaTh METO/
UHTEPBAJIOB, M300pa)xkaTh pPEUICHHE HEPABEHCTB HAa YHCIOBOW MPSMOM, 3alMCHIBATDH
PELICHKE C TOMOIIBI0 CUMBOJIOB.

Pemate cuctemsbl IByX JIMHEWHBIX YPaBHEHUN C JABYMs IIEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHMH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISIETCS JINHEHBIM.

PemaTe HECIOXKHBIE CHCTEMBI HEJIMHEWHBIX YPAaBHEHUN C TAPAMETPOM.

[IpumMeHsATh METOABl PABHOCUIIBHBIX NPEOOpa30BaHUN, 3aMEHbl IEPEMEHHOM,
rpauueckoro MeToAa Npy pelieHu YpaBHEHUN 3-i U 4-i cTeneHen.

Pemate cucTteMbl JTMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHME
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEUICHUE CHCTEMbl HEPABEHCTB HA YMCIOBOU
IPSIMOM, 3aIIMCBHIBATh PENIEHUE C IOMOIIBIO CUMBOJIOB.

Pewmate ypaBHEHHs, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCIIE C OTPAHUYECHHSIMU,
HaIpuMep, B LEJbIX YUCIIAX.
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[IpoBoauTh WHCCIIENOBAaHWS YPaBHEHMM W CHUCTEM YPAaBHEHMN, B TOM YHCIE
C NMPUMEHEHUEM IpaHUUecKuX MpencTaBleHUN (yCTaHABIMBATh, UMEET JIU YpPABHEHUE
WIM CUCTEMA YPABHEHUI PELIECHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemate TeKCTOBBIE 337ja4Kl AIr€OpPandecKUM COCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcrnonp30BaTh ypaBHEHWs, HEPAaBEHCTBA W MX CHUCTEMBI Ul COCTaBIICHUSA
MAaTEMATUYECKOW  MOJEIM  pPEAJIbHOM  CUTyallud WIM [OPUKIAJAHOM  3aJauH,
WHTEPIPETUPOBATH ITOJIYYEHHBIE PE3YIIbTAThI B 34JAHHOM KOHTEKCTE.

YuciioBbIe MOCIE10BATEbHOCTH U NP OrPeccuu

OnepupoBaTh MOHATHUSIMU: 3aBUCUMOCTh, (PyHKIMS, Tpaduk (yHKIUU, OpsMas
MPOMOPLUUOHATIBHOCTD, JJUHEIHAs (QyHKIIMSI, 0OpaTHAsi TPONOPLIMOHATLHOCTD, Iapabora,
runep0osia, KyCouHo-3aaHHast (QyHKIIHSL.

Uccnenosars ¢yHKIMIO 1O ee rpaduky, yCTaHABIMBATh CBONCTBA (DYHKIIMIL:
o0JacTb OMpeAeNieHUs, MHOXKECTBO 3HAUCHUH, HYIM (QYHKIUHA, TTPOMEKYTKU
3HAKOIOCTOSTHCTBA, MIPOMEXYTKU BO3pACTaHUS U YObIBaHMS, YETHOCTh U HEUYETHOCTb,
HanOoJbIlIee U HAUMEHbIIIEe 3HAUCHHUSI, aCUMIITOTHI.

PacnioznaBarh kBaapaTuuHyro (QyHKIHIO 1O (opmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKUIUNA U3 peanbHOU KU3HU, PU3UKHU, T€OMETPUH.

OnpenensaTe MoNOXKeHUE rpaguka KBaAPAaTUHYHON (DYHKIIMU B 3aBUCHMOCTH OT €€
K03 (PULIEHTOB.

Crpouth rpaduk KBaapaTUYHOM (hYHKLIHMH, ONHUCHIBATH CBOWCTBA KBAaJAPATUYHOM
byHKIMU 110 ee Tpaduky.

Hcnons3oBaTh CBOMCTBA KBaAPATUUHON (PYHKIIUM JIJIs1 pEIICHUS 3a/1a4.

Ha nmpumepe kBagpatuunoit hyHKInu cTpouth rpaduk pynkiuu y =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpa3oBanuii rpaduka GyHKIHH y=£(x).

WnmoctpupoBaTh € MOMOIIBIO TpaduKa peasbHYI0 3aBUCUMOCTh WM TPOLECC
0 X XapaKTePUCTUKAM.

Apudmeruyeckasi 1 reOMeTpUYecKasi IPOrpeccuu

OnepupoBaTh NOHATUSMU: TIOCIIEN0BATEIbHOCTD, ApUPMETUUECKAS U TEOMETPUYECKast
IIPOIPECCHH.

3a1aBaTh MOCIENOBATEILHOCTH PAa3HBIMU CIIOCOOAMU: OIMCATENbHBIM, TA0JINYHBIM,
C MIOMOIIBIO (POPMYIIBI 72-TO UJIEHA, PEKYPPEHTHBIM.

BBINOTHATH BHIYUCIEHUS C UCIIOJIB30BaHUEM (POPMYII 7-TO UjieHa apu(pMETHUECKON
Y TEOMETPUYECKON IMPOrpeCCUil, CyMMBI IIEPBBIX 71 YICHOB.

N300paxkaTh  Wi€Hbl  MOCIEAOBATEILHOCTH TOYKAMM HAa  KOOPJIMHATHOMN
IUIOCKOCTH.

Pewate 3amaum, CBsA3aHHBIE C YHUCJIOBBIMU IOCJIEIOBATENbHOCTSIMH, B TOM
4yycle 3aJa4d U3 pealbHOW XKU3HMU (C HCIOJNB30BAHUEM KaJbKYJIATOpa, LUU(PPOBBIX

TEXHOJIOTUI).
23
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 94 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 23 u3 102. Ctpanuua cosnaHa: 28.04.2026 17:07 =¥ TATAPCTAH



Denepanbhas pabouas nporpamma | Matematuka. 7—9 kmaccsl (yriyOJIeHHBIH YPOBECHb)

PacriozHaBaTh ¥ OPUBOAWTH  MpPUMEPHl  KOHEYHBIX U  OECKOHEYHBIX
N0CJIEI0BAaTENbHOCTEM, OrpaHUYECHHBIX [OCJIE10BATENbHOCTEH, MOHOTOHHO
BO3pacTaronnX (yObIBAIOIINX) MOCIEA0BATEILHOCTEH.

HNmeTs mpeacTaBieHHE O CXOAMMOCTH IOCJIEIOBATEIbHOCTH, YMETh HAXOIHUThH
CyMMY OECKOHEYHO YOBIBAIOILIEH reOMETPUYECKON MPOTPECCUMU.

[TpuMeHsITh METO MaTeMaTHUECKON MHAYKIIUYU TPY PELICHUH 3a/1a4.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HasBanue pazaena KonuuectBo OcCHOBHbIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKkaHue
(TembI) Kypca 4acoB 00 y4Jaromuxcs

Yucna U BEIYUCICHUS: 11 PaunonanbHbie yucna. CucremMatu3upoBaTh 1 0OOramarh

palMoHaNbHbIE YKCiia CpaBHeHue, ynopsiJourBaHKe 3HaHMS 00 OOBIKHOBEHHBIX U JECATUYHBIX

(moBTOpEHME) U apupMETHICCKUE ICUCTBUS TPOOSIX.
C pallMOHAIbHBIMU YUCJIaMHU. CpaBHUBATH U YIOPSIOYUBATH APOOH,
UucnoBas npsiMasi, MO1yJIb YHCIIA. peoOpa3oBbIBas MPU HEOOXOUMOCTH
[TporieHTHI, 3aNIMCh MPOIEHTOB JECATUYHbBIC TPOOU B OOBIKHOBEHHBIE,
B BUJI€ IpOOU U ApOOU B BUJIC OOBIKHOBEHHEBIE B JICCATUYHEIC,
MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4d | B YaCTHOCTH, B OECKOHEUHYIO JIECATUUHYIO
Ha TPOIEHTHI. TpOOb.
Pemenue TeKCTOBBIX 3a1a4 [TpuMeHsTH pa3zHOOOpa3HBIC CIIOCOOBI
apuPMETHIECKUM CITOCOOOM. Y MIPUEMBbI BBIYUCIICHUS 3HAYCHUM
Petenue 3amau u3 peaabHOM JIPOOHBIX BBIPAKEHUMN, COEpKAIINX
NPAKTUKU HA YacCTH, ApoOH, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU:
POLEHTHI, IPUMEHEHNE 3aMEHSTh IPU HEOOXOAUMOCTH
OTHOILIEHUU ¥ TIPOIIOPLUHI JAECATUYHYIO TPOOb OOBIKHOBEHHOM
P pellieHUH 3a/1a4. PeasibHbie 1 OOBIKHOBEHHYIO JECATUIHOM,
3aBUCHMOCTH; PEIICHUE 3a]1a4 MIPUBOAUTH BhIPAKEHUE
Ha JBUXEHUE, padoTy, MOKYIKH, K Qopme, Hanbosee yqo0HOoI
HaJIOTH JUTSL BBIYMCIICHUH, TpeoOpa3oBhIBATh

JIpOOHBIC BEIPAKECHHS HA YMHOXKCHHE
25
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U JIeJICHUE JECATUUHBIX ApoOeit

K JICCTBUSAM C I[EJIBIMHU YHCIIAMH.
PemiaTte 3agaun Ha yacTy,

MPOLIEHTHI, PONOPLINH,

Ha HAXOXJICHHE IPoOu (TIPOIEHTA)

OT BEJIMYMHBI U BEJIMUUHBI

o ee Apoodu (MPOIEHTY), APOOHU
(mporieHTa), KOTOPBII COCTABIISET OJHA
BEJIMYMHA OT APYTOM.

[TpuBOaUTH, pa3OupaTh, OLICHUBATH
pa3IUYHBIE PEIICHUS, 3aMUCH PEILICHUI
TEKCTOBBIX 3a/ady.

Hcnosns30Barh TabJUIIBI, CXEMBI, YEPTEKHU,
JpyTUe CPeCTBA MPEACTABICHUS JaHHBIX
[IPU PEIICHUN 33Ja4H.

PacriozHaBath v OOBICHATH, OMUPASCH
Ha OIpeesIeHUs], TPSIMO
IPONOPUHOHATBHBIE U 0OPATHO
IPONOPIHUOHATBHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; IPUBOJIUTH MPUMEPHI ITUX
3aBHCHUMOCTEN U3 peabHOr0 MUpa,

U3 IPYruX y4eOHBIX IPEAMETOB.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIC
3aJa4y, Ha IPUMEHEHHE JIpo0eH,
MPOLIEHTOB, MPSIMOW U 0OPATHOM
MIPONOPLIMOHAIIBHOCTEM, ITPONIOPLUN
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QyHKIHUH: KOOPIUHATHI
u rpaduxu. OyHKIIUU

17

KoopannaTa ToO4KM Ha MPAMON.
UucnoBble MPOMEKYTKH.
Paccrosanue Mexay 1ByMsl TOUKaMu
KOOPAWHATHOM IIPSMOM.
IIpssMoyrosbHas cucrema
KoopauHaT. AGcIcca U OpinHaTa
TOYKH Ha KOOPAUHATHOMN
iockoctu. [Ipumeps! rpadukos,
3aJlaHHbIX (popMyIaMHu.

Urenne rpagukoB peasbHBIX
3aBUCHUMOCTEH.

OYHKIIMOHATILHBIE 3aBUCUMOCTH
Mex 1y BeauduHami. [lonsitue
bynkimn. OyHKIUS KaK
MareMaTu4eckas MOAEIb
peasibHOTO TMIporiecca. O6IacTh
onpeeaeHust ¥ 00J1acTh 3HAUCHU
dbynakuu. CrnocoOs! 3a1aHus

dbyakuuu. 'paduk yHkmm

N300paxars Ha KOOPAMHATHOM MPSIMOI
TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpPJIMHATAaM, JTy4d, OTPE3KH, HHTEPBAJIbL;
3aIKChIBATh UX HA AJIr€OpanyecKoM SI3bIKE.
OTmeuath B KOOPAMHATHOM MIIOCKOCTH
TOYKH TIO 33/IaHHBIM KOOPJIMHATAM; CTPOUTH
rpadUKu HECIOKHBIX 3aBUCUMOCTEH,
3aJlaHHbIX (hopMysiaMu, B TOM YKCIIE

C TIOMOIIBIO IU(PPOBBIX JTAOOPATOPHIA.
[IpuMeHsTh, U3ydaTh MPEUMYILECTBA,
MHTEPHPETUPOBATh I'pauuecKuii crnocoo
MPECTABJICHUS U aHAJIM3a Pa3HOO0pa3HOM
KU3HEHHOU MH(OpMaIuu.

OcBauBarp noHsATHE YHKIINH, OBJIAI€BATh
(G YHKIMOHATBHONU TEPMUHOJIOTHEH.
Haxonuts 001acTh onpeaeneHus u 001acTh
3HAYCHUN (PYHKIIHH.

Hcnonb3oBaTh pazinuuHble CIOCOObI 3aaHus
(hyHKIUH.

Hcnonws3oBathk cBOWCTBa yHKIIHMI

JUTSL aHaTu3a TPa(puKOB peabHBIX
3aBUCUMOCTEN (HyTU (YHKITUH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA () YHKITUH,
MIPOMEKYTKU BO3PACTAHUS U YOBIBAHHUS
(GyHKUIMH, HaUOOJIbIIIEE U HAUMEHbLIEE
3HaYCHUS (PYHKIINH)
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YpPaBHEHUI: TUHEUHBIE
YpaBHEHUS

Kopens ypaBHenus. CpoiicTBa
YpPaBHEHUM C OJHON NMEPEMEHHOM.
PaBHOCMIIBHOCTH ypaBHEHUN.
YpaBHEHHE KaK MaTeEMAaTHYECKas
MO/IEJIb PEATbHOM CUTYalUU.
JIunenHOEe ypaBHEHHE C OAHOU
nepeMeHHou. Yucno kopHen
JIMHEWHOTO YpaBHEHUs. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOUIBIO
JIMHEWHBIX ypaBHEHUU. JIMHENHOE
YpaBHEHHUE, COAEPKAILEE 3HAK
MOZYJISA

Anrebpanueckue 7 BripaxeHune ¢ nepeMeHHbIMHU. OBnaners anreOpanyeckon
BBIPAYKCHUS: BBIPAKECHUS 3HAa4YECHUE BBIPAKCHUS TEPMHUHOJIOTUEN U CUMBOJIUKOM,
C IIEPEMEHHBIMU ¢ nepemeHHbIMU. [Ipencrasienue IIPUMEHSTH €€ B IPOLECCE OCBOCHUS
3aBUCHUMOCTHU MEXIY BEIUUYNHAMU yueOHOro MaTepuarna.
B BUjie hopmysiel. Berancnenus Haxonuth 3HaueHus BbIpaXKEHUN
o popmynam C IIEPEMEHHBIMU TP 3a1aHHBIX 3HAYECHUSAX
NEPEMEHHBIX; BBITIOJIHATH BEIYUCICHUS
1o opmynam, JOMyCTUMbIE 3HAUCHUS
NEPEMEHHBIX
YpaBHEHHUS U CUCTEMBI 10 YpaBHEHHE C OTHOU IEPEMEHHOM. Pemats nuHEHOE ypaBHEHUE C OTHOM

IIEPEMEHHON, IPUMEHSS ITPAaBUIIA
IIepeEX0/1a OT UCXOTHOTO YPAaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee TPOCTOro
BHUJA.

[IpoBepsTh, ABASETCS U KOHKPETHOE
YUCJI0 KOPHEM ypaBHEHUS.
OnpenensiTe YuCa0 KOpHEW JIMHEMHOTO
YpaBHEHHUS.

Pemats nuHelHOE ypaBHEHUE,
coziepxaniee 3HaK MOJYJIS.
CocTaBysTh U pemarb

YPAaBHEHHME MO YCIOBUIO 337a4H,
MHTEPIIPETUPOBATh B COOTBETCTBUHU

C KOHTEKCTOM 3aJ1a4¥ MTOJTy4YEHHBIN
pe3yabTar
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Yucia U BBIYUCIICHUA:
CTEIIEHb C HATYypPaIbHBIM
moKa3aTrejeM

Crenenp ¢ HaTypaJIbHBIM
MoKa3aTejieM U €€ CBOMCTBA.
3anuch yncia B JeCATUUYHON
MMO3UIIMOHHOM CHCTEME CUMCIICHUS

[IprBOIUTH YKCIIOBBIE U OYKBEHHBIE
IIPUMEPBI CTENEHU C HATYPAIbHBIM
nokaszaTesieM, OOBSICHSISI 3HAUCHHUSI
OCHOBAHUs CTEIICHU U MTOKA3aTeNsA
CTEIICHH, HAXOAUTH 3HAYECHUS CTEIICHEN

Buja a’’ (a — mo0oe parmoHaIbHOE
YHCJI0, # — HAaTypaJIbHOE YUCIIO).
[ToHMMATh CMBICIT 3aIIUCH OOJIBIIUX YUCEI
C IIOMOUIBIO JECATUYHBIX APOOEit

u creneHeit uncna 10, mpuMeHsTs ux

B PEAIbHBIX CUTYalUAX

Anrebpanueckue
BBIPQXKEHUSI: MHOT'OYJICHBI

23

OnuousnieHsl. OIHOYIIEH
cTanaapTHoro Buaa. CTerneHb
OJHOYJICHA. MHOrOYJICHHI.
MHorouseH cTaHAapTHOTO BUA.
Crenenns mHOrowieHa. CioxxkeHue,
BBIYMTAHWE, YMHOXKCHUE U JICTICHUE
MHoroujieHoB. [Ipeobpa3oBanue
1[E€JIOTO BBIPAKEHUS B MHOTOYJICH.
Kopuu MHOrousena.

ToxnecTBo. ToxaeCTBEHHbBIC
npeoOpa3oBaHus AreOpanuecKux
BbIpakeHUU. Jloka3aTeapcTBO
TOXKECTB

OBnaners anreOpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSTH €€ B IPOLECCE OCBOCHUS
yu4eOHOr0 MaTepuarna.

[IpuBOAUTE OJHOYJIEH U MHOTOUYJIEH
K CTaHAAPTHOMY BH]TY.

OnpenensTe CTENEHN OJHOUJICHA

Y MHOTOYJICHA.

BBINONHATH YMHOXEHHUE OJJHOWJIEHA
Ha MHOT'OYJIEH.

BBINONHATE CII0XKEHUE, BEIYUTAHUE,
YMHOKEHUE U JEJIEHUE MHOTOYJIEHOB.
Haxonuts KOpHH MHOrOYJICHA.
DopmMynUpOBaTh ONPEACICHUE
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TOXKJIECTBEHHO PABHBIX BBHIPAKECHUH.
Hcnonp3oBars npasuia

JUTSL TOKA3aTeNbCTBA TOXKIECTB.
BhITIONTHATD TOXKAECTBEHHBIC
peoOpa3z0BaHUs 1IETIOTO BRIPAKCHUS

B MHOTOYJICH NMPUBEJICHUEM MTOT00HBIX
CJIaraeéMbIX, PaCKpPbITUEM CKOOOK.
OcyIecTBIATh Pa3ioKeHUEe MHOTOUYJICHOB
HA MHOXKHUTEJU ITyTE€M BbIHECEHUS

3a CKOOKH OOIIETO MHOXKHUTEISA, METOOM
TPYIIUPOBKH.

[IpumensTh npeodpa3zoBaHue
MHOTOWICHOB IS PEIICHHS Pa3TMIHbBIX
3aJ1a4 U3 MaTeMaTUKHU, CMEKHBIX
MPEIMETOB, U3 PeaTbHOU MPAKTUKHU.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIPOKECHUS: POPMYJIBI
COKPAIICHHOTO YMHOKCHHUS

14

@opMyJIbI COKPALLEHHOT O
YMHOXEHUS: KBAAPaT CyMMBI

Y KBaJpaT pa3HOCTH JBYX
BBIPAXEHUH, KBapaT CyMMBI
HECKOJIbKUX BBIPAXXEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPa)KECHUH, PA3HOCTH KBA/IPAaTOB
JBYX BBIPAKECHHM, IPOU3BEIACHUE

OBnaneTs anredpandeckoin
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

BEINOHATE TOXXIECTBEHHEIC
npeoOpa3oBaHus 1EJI0T0 BhIPAKEHUS

B MHOTOWJICH MPUBEJACHUEM MOI00HBIX
cllaraeMbIX, PaCKpPhITHEM CKOOOK,
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Pa3HOCTH U CYMMBI JBYX
BBIPQ)KEHUI, CYMMa U Pa3HOCTb
KyOOB JIByX BBIpQ)KEHUHU.
Paznoxxenne mHoOrousieHa

Ha MHOXUTENN. BeiHeceHue
OO0IIIEr0 MHOXKHTEJIS 32 CKOOKH.
Merton rpynnupoBKH

C UCMOJIb30BAHUEM (POPM Y
COKPAIIIEHHOTO YMHOXKECHHU.
OcCymiecTBISATh Pa3I0KEHNE MHOTOUJICHOB
Ha MHOYKUTEJIM ITyTE€M BbIHECEHUS

3a CKOOKM 00IIEro MHOKUTENS, METOA0M
IPYNIUPOBKH, TPUMEHEHUS (POPMYJIbI
COKpAILIEHHOI'O0 YMHO)KEHHS.

[TpumensaTh npeodpa3oBaHue
MHOTOYJICHOB JIJISl PELIEHUS] pa3INYHbIX
3a71a4 U3 MaTeMaTUKU, CMEXHBIX
IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.
3HAKOMHTBCS C UCTOPUEH pa3BUTHUSA
MaTeMaTHKU

Yucia v BEIYUCIIEHUS:
JICITUMOCTD

10

J1eIMMOCTh LEbIX YHCeT.
CaoiictBa genumoctu. [Ipoctsie

Y COCTaBHbIE yucia. YeTHble

1 HeueTHble uncna. [Ipusnaku
nenumocTtu Ha 2,4, 8,5,3,6,9, 10,
11. ITpu3Haku 1eIUMOCTH CYMMBI
Y TIPOU3BEJICHUS LEIBIX YUCEN

IIpH pelieHu  3a1a4. Haubompmii
OOIIUI 1eTUTENh U HaUMEHbBIIIEe
o0111ee KpaTHOE JIBYX YHUCEN.
B3anmHO npocTeie unca.
Auroput™m EBxinpa. Jlenenue

[IpuMeHsTh CBOMCTBA IEIIUMOCTH.
[TpuBOAUTH MPUMEPHI U PACO3HABATH
MPOCTHIEC U COCTABHBIC YMCIIA, YETHBIE
Y HEUETHbIC YUCTIA.

JIoka3bIBaTh U MPUMEHSTh NPU3HAKH
nenuMmocTu Ha 2,4, 8,5,3,6,9, 10, 11,
IPU3HAKU JETUMOCTH CYMMBI

Y TIPOU3BEJICHUS LEBIX YUCEN.
Haxoante HanOOIbIINN OOIINN JETUTEND
Y HauMeHblilee 0011ee KpaTHOE BYX
quce.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC
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¢ octaTKOM. CpaBHEHMS LIEJIBIX
YHUCEJI 110 MOJIYJIIO HATYPAIbHOTO
qucia

3a/1aud, UCTIOJIb3Yys HAaMOOJBIIUM 00U
JeIUTENh, HAMMEHbLIEE 001Iee KPAaTHOE
JBYX YHCEIL.

Pacno3naBarh B3aMMHO MTPOCTHIE YKCIA.
[TpumensaTs anroputm EBkina.
DopMyIupOBaTh ONPEACICHUS JETUMOCTH
HAlIEJI0, YUCEIT, CPABHUMBIX IO TAHHOMY
MOZYJIIO.

BrINONHATH €IEHHE C OCTaTKOM

OyHKUWU: JTUHEUHAS
byHKIMSA

16

Jlunetinast GyHKIIMS, €€ CBOMCTBA.
['padux nuneitHON PpyHKLIMH.

I'paduk byuakimm y = | x |.
KycouHno-3anannbie QyHKINN

Pacnio3naBath JIMHEHHYIO (QYHKITHIO

y = kx + b, OIUCHIBATH €€ CBOICTBA

B 3aBHCUMOCTH OT 3HAYCHUU

ko3 ureHToB k u b.

Ctpoutsb rpapuku JTMHEHHON (YHKIINUH,
GbyHKIMH y = | X |, KyCOUHO-3aJJaHHON
byHKIHH.

Hcnonb3oBaTh UGpOBBIC PECYPCHI
JUTsl TOCTpOoeHUs rpaduKkoB (DYHKITUN
Y U3YUEHHUSI UX CBOMCTB.

[IpuBOIUTE IPUMEPBI JIMHEUHBIX
3aBHCHUMOCTEN B peaibHBIX Mpolieccax
U SIBIICHUSX

YpaBHEHHS U CUCTEMBI
YpPaBHEHHUM: CUCTEMBI
JIMHEWHBIX YPABHEHUN

14

YpaBHEHHE C ABYMS
nepeMeHHbIMU. ['paduk muHenHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM IIIOCKOCTH
rpaduK JUHEHHOTO YPaBHEHUS C ABYMSI
MEPEMEHHBIMU; TIOJIB3YSCh TPAPUKOM,

32
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CucTtembl IMHENHBIX YPABHEHAN
C ABYMSI IEPEMEHHBIMHU.
['padpuueckuit meTon pemeHus
CHUCTEMBI JIMHEWHBIX YPAaBHEHUU
C AByMs IIEpeMEHHBbIMU. Perenne
CUCTEM JIMHEWHBIX YPaBHEHUU

C IBYMsI IEPEMEHHBIMH METOOM
IIOJICTAHOBKH X METOZIOM
cnoxxenus. Cucrema IByX
JIMHEWHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMM KaK MOJEIb
peaNbHOU CUTyaluu

MIPUBOJIUTH MPUMEPHI PEIICHUS
YPAaBHEHHS.

Haxomuth peuienue cucteMsl IByX
JIMHEVHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMHU.

CocTaBJisITh U pelIaTb CUCTEMY JABYX
JIMHEWHBIX YPABHEHUM T10 YCIIOBUIO
3a/1a4yd, UHTEPIIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 33J1auu
ITOJIYYEHHBIN PE3YIbTAT

[ToBTOpenue, 06001IEHNE,
cucTeMaTHh3alusa 3HaHu!

[ToBTOpEHNE OCHOBHBIX MOHITUI
¥ METOJOB Kypca 7 Kiacca,
0000111eHr e 3HAHUI

Br16uparh, NpUMEHSTh OLIEHUBATh
CHocoObI CpaBHEHUS YHMCEN, BHIYUCICHU,
TOKJIECTBEHHBIX MTPEOOpa30BaHUM
anreOpanyecKux BhIpaXKCHUN, PELICHUS
YPAaBHEHHUU U CUCTEM YPABHEHUMU, 3a1aHUS
(GyHKIM, aHaiIM3a U IOCTPOEHUS UX
rpaduKoB.

Hcnonb30BaTh QyHKIIMOHAIBHO-
rpaduyecKue npeacTaBICHUS

JUTSl PELLICHMS 3a/]1a4.

OcymecTBIsATh CAMOKOHTPOJIIb
BBIITOJIHSIEMBIX JIEUCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCIECHUM,
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npeoOpa3oBaHUi, MOCTPOCHHUIA.

Pemate 3amaun u3 peanbHON KU3HH,
MPUMEHSTh MaTeMaTHYECKUE 3HAHUS

JUTSL pEIIeHHS 3a71a4 U3 APYTUX MPeIMETOB.
PemaTe TekcTOBBIC 3a/1aUn, CPABHUBATD,
BBIOMPATH CITOCOOBI PEIICHUS 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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8 KNIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/IbI IESATEILHOCTH
OcHOBHOE coziepKaHHe
(TemnI) Kypca 4acoB 00 yJaromuxcs
YpaBHEHUS U HEPABEHCTBA:! 20 UucnoBble HEPABEHCTBA. DopMyIMpOBaTh CBOMCTBA YHUCIIOBBIX

HEepaBEeHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ nepeMEHHOM.
Crtporue u HeCTporue HepaBeHCTBaA.
CrnoxeHne 1 yMHOXKEHUE
YHUCIJIOBBIX HEPABEHCTB.
OueHuBaHnEe 3HAYCHHUS
BBIPAKEHUS.

[loHsATHE O penIeHNH HEPaBEHCTBA
C OJTHOW MEepeMEHHON. MHOXKECTBO
pELIECHUI HEPABEHCTBA.
PaBHOCUIIbHBIE HEPABEHCTBA.
HepaseHncTBO-ciieicTBueE.
Yucnossle npomMexyTku. JInnenHoe
HEPaBEHCTBO C OJHOU NEPEMEHHON
Y MHOYKECTBO €r0 PELICHUM.
Pemienne JIMHENHBIX HEPABEHCTB

C OHOW MEPEMEHHOM.

CucreMbl IMHEWHBIX HEPABEHCTB

C OIHOM mepeMeHHOM. Pemenne
TEKCTOBBIX 3a/1a4 C TOMOILBIO

HEPaBEHCTB, WUIFOCTPUPOBATh UX
Ha KOOPAMHATHOU IPSIMOM, TOKa3bIBaTh
areOpanvdecKu.

OueHuBaTh 3Ha4E€HHS BBIPAKEHUS,
VICIIONb3YSl HEPABEHCTBA.

[IpuMeHsTh CBOMCTBA HEPABEHCTB B XO/I€
peuieHus 3aaad.

OnpenensTe paBHOCUIIbHBIE
HEPaBEHCTBA.

[IpuBOAUTE MPUMEPHI PELICHUI
HEPaBEHCTB.

Pemars nuHEHBbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, CUCTEMBI JIMHENHBIX
HEPaBEHCTB, N300pakaTh pelIeHuEe

Ha YUCJIOBOU NPAMOU, NOKA3bIBATH
HEPaBEHCTBA.

Pemars TekCcTOBBIE 33/1a4N € IOMOLIBIO
JIMHEVHBIX HEPABEHCTB C OJJHON
IIEPEMEHHOM.

HccnenoBaTth JIMHENHOE HEPABEHCTBO

C OJIHOM IIEPEMEHHOU C MapaMETPOM.
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JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM

3HaAKOMUTBCS C UCTOpUEH Pa3BUTHUS
aJreopsI

Yucna v BEIYUCIIEHAS
KBaJpaTHbI KOPEHb

17

KBagparasie KOpHHU.
ApudMeTnueckuil KBaJipaTHbIN
KOpPEHb U €ro cBoucTra. [lonstue
VMPPalMOHAIILHOT O YHCJIA.
JlelicTBUS ¢ MppaMOHAIbHBIMU
yucnamu. CBONCTBA IEUCTBUI

C UPPalMOHAIILHBIMU YHCIIAMM.
CpaBHEHHME UPPALMOHAIBHBIX
yucesl. MHOXKECTBO
JEUCTBUTENIbHBIX YUCET.
[IpencraBneHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOYECTB.
JlormycTuMbie 3HaUYECHUSA
MIEPEMEHHBIX B BBIPAKECHUSAX,
coJiepKanux apupmernaeckue
KBaJ[paTHbIE KOPHHU.
ToxaecTBeHHbIE IPeOOPa30BaAHUS
BBIPAXKEHHM, COAEPKAIIUX
apudmeTruecKue KBajipaTHbIe
KOpHHU

@opMyIMpPOBaTh ONPEACIICHHUE
KBaJPAaTHOrO KOPHS U3 YHCIIA,
apu(pMeTHIEeCKOro KBaIpaTHOT'O KOPHSI.
[IpuMeHATh onepanuio U3BJICYEHUs
KBaJPATHOI'O KOPHS W3 YMCIIA, UCTIOIb3Ys
pU HEOOXOAMMOCTH KaJbKYIATOP.
OneHuBarh KBaJpaTHBIE KOPHU LEIBIMU
YHCJIaMU U IECATUYHBIMU JIPOOSIMHU.
CpaBHUBATh U YHOPSI0YHUBATh
palOHaIbHbIE U UPPALIMOHAJIBHBIC YUCIIA,
3aIMCaHHBIE C TOMOIIBIO KBAAPATHBIX
KOpHEM.

BrinonHsaTe onepanuu

C UPPALMOHAILHBIMU YU CIIAMM.

VccneoBaTh YpaBHEHHE X2 = ¢, HAXOJUTh
TOYHBIE U MTPUOIMKEHHbIE 3HAUCHUS
KopHeu nipu a > 0.

HccnenoBarh cBOMCTBA KBAIPATHBIX
KOPHEM, MPOBO/JI YHUCIIOBbIE
DKCIIEPUMEHTHI C UCIIOIb30BAHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).

Jloka3bpIBaTh CBOMCTBA apU(METUYECKHUX
KBaJIpaTHBIX KOPHEH; TPUMEHSATH UX

36

[okyMeHT co3aaH B anekTpoHHou chopme. Ne Corn 94 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 36 n3 102. CtpaHuua cosgaHa: 28.04.2026 17:07

B I/IEKTPOHHbBINA
=® TATAPCTAH



denepanbHas pabouas mporpamma | MartemaTtuka. 7—9 xiaccs (yriryOJIeHHBIN YPOBEHB)

JUISL TIpeoOpa3oBaHus BhIPAKEHUM.
BrimonHaThs npeodpa3zoBaHus BeIpAKEHUH,
COJIEpKAILNX KBAJPATHBIE KOPHU.
BripaxkaTs nmepeMeHHbIe B3 HOPMYIIL.
Brruuciisite 3Ha4EHNUS BBIPAKECHUN,
COIEPKAILINX KBAAPATHBIE KOPHH,
UCIIONB3YS MPU HEOOXOIUMOCTH
KaJIbKYJISATOP.

Hcnonp30Bath B X0J1€ PENICHUS 3a/1a4
DJIEMEHTAPHBIE TIPEICTABIICHUS,
CBSI3aHHBIC C TIPUOIUKEHHBIMU
3HAYCHUSIMH BEJIIUYHH.

3HAKOMUTBCA C UCTOPUEN Pa3BUTHS
MaTEMaTUKH

YpaBHEHMS 1 HEPABEHCTBA!
KBaJpaTHbIC YPaBHECHHUS

17

KBagparnoe ypaBHeHue. @opmyna
KOpHEHN KBaJPATHOTO YPABHEHUS.
KonnuecTBo AeMCTBUTENBHBIX
KOpHEHN KBaJPAaTHOTO YPABHEHUS.
Teopema Buera.

YpaBHEHUSI, CBOAUMBIE

K JINHEWHBIM YPaBHEHUSIM

WJIM K KBAJIPATHBIM YPaBHEHUSM.
KBagparHoe ypaBHeHUE

¢ nmapamerpoM. Pemenue
KBaJ[paTHBIX YPaBHEHUU

Pacno3HaBath ypaBHEHUS ¢ OTHOU
MIEPEMEHHOM, KBaJIpaTHbIE YPABHEHUSI.
OnpenensaTs paBHOCUIIBHBIE YPABHEHUS.
[IprMeHATH CBOMCTBA YPABHEHU C OHOMU
IIEPEMEHHOM.

3anuceiBaTh POPMYITy KOpHEH
KBaJPAaTHOT'O YPABHEHUS; PEIIATH
KBaJpaTHbIC YPAaBHEHHUS — MIOJIHBIE

Y HEIIOJHBIE.

OnpenensaTe KOMMYECTBO JEHCTBUTENBHBIX
KOPHEW KBaJpaTHOrO YpaBHEHUSI.
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¢ nmapamerpamu. Pemenune
KBaJ[paTHBIX YPaBHEHUI,
COZIEpKAIIMX 3HAK MOJYJIS.
YpaBHEeHHE KaK MaTeMaTH4yeCcKas
MOJIEJIb PEAJIbHOW CUTYaLINH.
Perrenne TekcTOBBIX 3a/1a4

C IOMOILIBIO KBaJPATHBIX
YpaBHECHUU

HaGmronath 1 aHanmu3upoBaTh CBA3b
MEeXAYy KOPHIMU U KO3 pUirieHTaMmu
KBaJIpaTHOTO YPaBHEHHSI.
dopmynpoBaTh Teopemy Buera, a Takxe
00paTHYIO TEOpEMY, IPUMEHSATH 3TH
TEOPEMBI JIJISl PELLICHMS 3a7a4.
ITpoBOANTH MpOCTEMILINE UCCIIEOBAHUS
KBaJIPaTHBIX YPaBHEHUH.

Pemarb TeKCTOBBIE 3a1a4H.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKu

Anrebpanueckue
BBIPAYKEHUS: TPOOHO-
palMOHAIbHbIE BHIPAXKEHUS

17

PannonanbHbIC BRIPAKCHHUS.
ToxaecTBeHHBIE IPe0Opa3OBaHUS
paIMOHAIILHBIX BBIPAKEHUH.
AnrebOpandeckasi ApoOb.
JlonycTrMble 3HaYEHUS
MIEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAKECHUSIX.
OcCHOBHOE CBOMCTBO
anredpandeckou Ipoou.
CrnoxeHue, BbBIUUTAHUE,
YMHOXKEHHUE U JICIICHUE
anredpandecKux JpoOei.
BosBenenue anredpandeckoin
JpoOU B CTETIEHb

3anuchIBaTh alreOpanyecKre BhIPaKEeHHUS.
HaxoauTh qomycTuMble 3HAUCHUS
MEPEMEHHBIX B APOOHO-pAIIMOHAILHBIX
BBIPAKCHUSX.

BrIMonHSTh 4MCIIOBBIE TOACTAHOBKHU

Y BBIYHCIISATH 3HAYCHHE JIPOOH, B TOM
YHCJIe C TOMOIIBIO KAIbKYJIATOPA.
dopmynupoBaTh OCHOBHOE CBOMCTBO
alireOpanyeckon Jpoou U MPUMEHSITH €ro
JUIs1 TIpeoOpa3oBaHus IpoOeii.

BBITTOTHATE TOKIECTBEHHBIC
npeoOpa3oBaHus pallMOHATILHBIX
BBIPAKCHUM.

BBITIONHATH TEWCTBHSI C alreOpandecKUMHU
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IpOOSIMU.

[TprmeHsATh IpeoOpa3zoBaHus BEIPAKEHHIM
JUISL pELIEHUS 3a1a4.

BripaxaTs nepemeHHsbie U3 Gopmy
(pu3nuecknx, TeOMETPUIECKUX,
OIMCBHIBAIOIINX OBITOBBIE CUTYAIIH )

¥ MHOYKECTBO 3HAYCHHUH (PyHKITUH.
CrnocoObI 3a1aHus (yHKIUM.

VYpaBHEHUS 1 HEPABEHCTBA! 19 JpoGHO-palioHaibHbIE Pacno3naBath n1poOHO-paliMOHATIBHBIE
JIpOOHO-paIlMOHAIbHbBIE ypaBHeHUs. Pemenue 1poOHO- YpaBHEHHSI.
YpaBHEHUS palMOHAJbHBIX YPaBHEHUN, Pemate 1poOGHO-paliioHanbHbIe
CBOJSIIINXCS K IMHEUHBIM YpaBHEHHUSI, CBOASIIMECS K TUHEHHBIM
WJIM K KBaJPaTHBIM YPABHEHUSIM. WJIY K KBAJIPATHBIM YPABHECHUSIM,
Peniennie 1poOHO-paliioHaIbHBIX HCIIOJIb30BaTh METO/I 3aMEHBI TTIEPEMEHHOM.
YPaBHEHU METOJOM 3aMEHbI Pemate TekcTOBBIE 330U
nepeMeHHoM. PenieHne TekCToOBBIX areOpanyecKuM CrocoOOM: MepexoanuTh
3aj1a4 ¢ MOMOIIIbIO APOOHO- OT CJIOBECHOU (DOPMYIIMPOBKU YCIOBHS
PAllMOHAIbHBIX YPABHEHUMU. 3a/1ayy K anreOpandeckor MOJIEH MyTeM
['paduueckast maTEpIIpETAIINS COCTaBJICHUSI YPABHEHHUS; PEIIATh
YPaBHEHHUM C IBYMsI IEPEMEHHBIMHA | COCTaBJICHHOE YPABHEHUE;
WHTEPIPETUPOBATh PE3YNbTAT.
Hcnonb3oBaTh rpaduyecKyro
WHTEPIPETALUIO YPABHEHUN C IBYMSI
MEPEMEHHBIMU
OyHKIMU 15 OO6nacth onpeeneHus Hcnons3oBath (HYHKIIMOHATBHYIO

TEPMUHOJIOTHIO U CUMBOJIUKY.
Haxonute 00nacTs onpeneneHus
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I'paduk Ppynkiuu. UteHne CBOMCTB | M MHOXKECTBO 3HAYECHUM (PYHKIIUH.
dbyakuu 1o ee rpaduky. [Ipumepsr | BerauciasaTs 3HaueHUs QYHKIHHA, 3aTaHHBIX
rpadukoB GyHKIHMA, OTpaXKaromux | ¢GopmynaMu (MIpu HEOOXOTUMOCTH

peabHBIE MPOLECCHI. HCIIOJIB30BaTh KaJbKYJIATOP); COCTABIISATH

DYHKIWH, ONKUCHIBAIOIINE TIPSIMYIO | TaOJMIBI 3HAUCHUH (QYHKIIHH.

¥ 00paTHYIO IPOMOPIMOHATBHBIE OnmceIBaTh CBOMCTBA (DYHKIIMU HA OCHOBE

3aBUCUMOCTH, UX IPapHKH. ee rpa)MIeCcKOro MPEeICTABICHHS.

OyrKIMA Y = X, ¥ = X, y=+/x, HaxoauThb ¢ MoMOIIb0 TpadrKa (yHKIIHH
k 5 3HAYEHUE OJIHOM U3 PACCMATPUBAEMBIX

y= W HXCBOMCTEA BEJIMYHH 110 3HAYCHHUIO JPYTOH.

HccnenoBate npuMepsl rpauKoB,
OTPAXKAIOIINX PEATBHBIE MPOLECCHI

U SBJICHUS.

[IpuBOANTE PUMEPHI TPOLIECCOB

U SIBJICHUU C 3aJaHHLIMHU CBOMCTBaMHU.
Bripaxxats Gpopmyinoit 3aBUCUMOCTD
MEK]Ty BEJTMYMHAMH.

OnuceIBaTh XapakTep U3MEHEHUST OAHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JpYTOH.

PacnioznaBath BubI U3y4aeMbIX (PYHKITUI.

CtpouTts rpapuku GyHKIUN y = xz, y= x3,
k

y=+x,y==.
X

Hcnonb3oBaTh G yHKIIMOHAIBHO-
rpagpuyecKue IpeIcTaBICHUs
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JUTSI pEIICHUS ¥ UCCIICIOBAaHUS YPaBHCHHM
Y CUCTEM YPaBHECHMI.

[TpumensaTh nUPPOBBIE PECYPCHI

JUTSI TOCTPOEHUS TPaPUKOB

Y UCCJICJIOBAaHUSI CBOMCTB (DYHKITHIT

AnrebGpandeckue 14 CremneHs ¢ LETbIM TOKa3aTelieM DopMyIIHPOBaTh OMPEICICHUE CTETIEHU
BBIPAKECHUS: CTEIEHU U €€ CBOMCTBA. C LEJbIM TIOKA3aTeNEM.
Cranpaptabiii Buj uncia. Pazmepel | @opMynmpoBaTh, 3alIMCHIBATH
O00BEKTOB OKPYXAIOIIETr0 MUPA, B CUMBOJIMUECKOU (popme
JUTUTENBHOCTH IIPOLIECCOB Y WJUTEOCTPUPOBATh IPUMEPAMU CBOMCTBA
B OKPYKAIOLIEM MHPE CTEIICHH C LIEJIBIM MTOKA3aTEIEM.

[IpuMEHATH CBOMCTBA CTENEHU

TSl TpeoOpa3oBaHus BhIpAKEHUH,
COJIEPIKAILUX CTENEHU C LIEJIBIM
MIOKAa3aTeJIEM.

BbIinonHATE AeMCTBUS C YHUCIaMU,
3alMCaHHBIMU B CTAaHAAPTHOM BUJIE
(YMHOXKEHHUE, JIeTIeHHEe, BO3BEACHUE

B CTCIICHbD ).

[TonyyaTp npeacTaBICHUE O 3HAYUMOCTHU
JEUCTBUTENBHBIX YHCEI B TPAKTUYECKON
NEesATENbHOCTH YEIOBEKa.
AHanu3upoBaTh U JEJIaTh BHIBOJIBI

0 TOYHOCTHU MPUOIMKEHUS
UPPALMOHAIIBHOIO YHCIIA TIPU PEILICHUH
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3aj1a4.

OKpyrisiTh UPpALMOHAIIBHBIE YUCIIA,
BBITOJIHATH NMIPUKHUAKY PE3yJIbTaTa
BBIYMCJICHUH, OLICHKY 3HAYEHUN YHUCJIOBBIX
BBIPAXKECHHU I

CUCTEMAaTHU3aUsI 3HAHUU

Hucna v BBIYUCHECHUS: 7 JlenmeHnne ¢ ocTaTKOM. DopMyIIHPOBATh ONPEACIICHUS 1EIIMMOCTH
JNETUMOCTh CpaBHEHUS LEBIX YHCEI HAILIEJI0, YACEJI, CPABHUMBIX 110 JTAHHOMY
10 MOZAYJIIO HATYPaJIbHOTO YUCIIA. MOZYJIIO.
CBolicTBa CpaBHEHHM 110 MOZYJIIO. BrINOHATE 1eseHne ¢ 0CTaTKOM.
OcTaTky CyMMBI ¥ IPOU3BEICHUS JIoKa3bIBaTh U IPUMEHATH CBOMCTBA
10 JTAHHOMY MOZYJIIO CPaBHEHHUM 110 MOIYJIIO.
Haxonute ocTtatku CyMMBI
Y IIPOU3BEJICHUS 110 JTAHHOMY MO YJIIO
[ToBTOpEHue, 00001IEHHE, 10 [IoBTOpEHNE OCHOBHBIX MIOHATUI Bb10upath, NpUMEHATH OLIEHUBATH

1 METOJOB KypCOB 7 U 8 KJIACCOB,
000011IeH1E 3HAHUI

CIocoObl CPaBHEHUS YHCEN, BBIYUCICHUH,
TOJIECTBEHHBIX MTPe00pa30BaAHUIMA
BBIPAKECHUH, PELICHUS] YPAaBHEHNUN

Y CUCTEM YPaBHEHMH, HEPABEHCTB,
OCTpOEHUs TpaduKOB.

OcCyIecTBIATh CAMOKOHTPOJb
BBITIOJIHAEMBIX IEHCTBUN U CAMOIIPOBEPKY
pe3ynbTara BHIYUCICHUH,
npeoOpa3oBaHU, ITOCTPOCHUIA.

Pemate 3anaun U3 peanbHOM )KU3HH,
IPUMEHSATh MATEMATUYECKUE 3HAHUS
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JUJISL pEIICHUS 3a/1a4 U3 APYTUX TPEAMETOB.
Pemiats TekCTOBBIE 3a/1a4U, CPABHUBATD,
BBIOMPATh CIIOCOOBI PEIICHUS 3a/1aUH.
Hcnonb30BaTh (G yHKIHOHAIBHO-
rpadguyeckue npeacTaBiICHus

JUJISL peleHus 3a1a4

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

43

[okyMeHT co3aaH B anekTpoHHou chopme. Ne Corn 94 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 43 n3 102. CtpaHuua cosgaHa: 28.04.2026 17:07

B I/NEKTPOHHbBIA
=® TATAPCTAH



denepanbHas pabouas mporpamma | MartemaTtuka. 7—9 xiaccs (yriryOJIeHHBIN YPOBEHB)

9 KNIACC
HasBanue pasnena Komunuectso OcCHOBHBIE BU/IBI ACSTEIBHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkanue o0 y4JaroImuxcs

OyHKIMHU 25 Oynkuus. CpoicTBa QyHKIMIA: OnuceIBaTh NOHITHE «(OYHKIIM.
HYJM QYHKIMH, TIPOMEXYTKA [TprmeHsTh cBOMCTBA (DYHKLIMNA: HYIIH
3HAKOIOCTOSIHCTBA () YHKIIUH, (GYHKIMU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
IIPOMEXKYTKHU BO3paCTaHUsA GyHKIMU, TPOMEKYTKH BO3pacTaHUs
U yObIBaHUS (DYHKIIUH, YETHBIC U yObIBaHUS (DYHKIIUU, YETHBIC
U HeueTHbIe (PyHKIMU, HauOoJIbIiee | M HeUeTHbIC (DYHKIIMH, HauOobIlIee
U HaMEHbIlIee 3HaUeHHs] PYHKIIMU. | ¥ HAUMEHbIIee 3HAaUCHUS (DYyHKITHH.
[TocTpoenue rpadukoB QyHKIIHIMA Pacnio3naBath kBaJpaTHbBIN TPEXUJICH,
C TMOMOIIBIO ITPE0OPa30BaHUM. YCTaHABJIMBATh BO3MOKHOCTb €0
KBagpatusiii TpexuiieH. Kopau pa3n0KEeHUsl Ha MHOXUTENU,
KBaJPAaTHOI'O TPEXWICHA. pacKJIaibIBaTh HA JIMHEMHBIE MHOKHUTEIN
Paznoxxenue kBaapaTtHOTO KBaJ[paTHBIA TPEXUJICH
TPEXUJIEHA HA JIMHEHHBIC C HEOTPULIATENBHBIM JUCKPUMHUHAHTOM.
MHOKUTENH. Pacnio3naBath KBagpaTHUHYIO (PYHKIIUIO
KBagparuunas QyHKIus u ee o opmyiie.
cBoiicTBa. [lapaboiia, KOOpaAUHATHI [IpuBOAUTE pUMEPHI KBAAPATUYHBIX
BEPIIMHBI TapadoJIbl, OCh 3aBUCHUMOCTEN U3 PEaTbHOW KU3HH,
CUMMETPHUH NapadoJIbI. (bu3MKH, TEOMETPUH.
[TocTpoenue rpaduka BrisiBasTh 1 0000111aTh 0OCOOEHHOCTH
KBaJIpaTUIHON (DYHKIIHMH. rpaduka KBaapaTuyHON QYHKITUU
[Tosnoxkenue rpaduka y=ax +bx +c.
KBaJIPATHIHON QyHKINHK OnpeaensTe KOOPAUHATHI BEPIINHBI
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B 3aBUCHUMOCTH OT €€ napaboJibl, 0Cb CAMMETPUHU MapadoIbl.
kor(punrientos. cnonb3zoBanue Crtpoutb rpaguku KBagpaTudHbIX
CBOMCTB KBaJIpaTUYHON (DYHKIIHH byHKIIUN, 3a1aHHBIX POPMYyTIaMH

JUIS pellieHus 3ajau. BUJA:

Crenenuble ()yHKIHH y = ax,

C HATYpaJIbHBIMH TTOKA3aTEIISIMH,
UX rpauKy U CBOMCTBA.

Ipaduxu Gpyskumii: y =+/x, y=3/x,

y=ax2+q,y=(x+b)2+c,

y= ax’ + bx + c.

BoinonHsaTh mocTpoeHune rpaguKos

y=lx| GYHKIHN ¢ TIOMOIIBIO TTPE0Opa30BaHMIA
BU/JIA:

Ax) = fx) + a; )= fix + a); flx) =
K00, fx) A x ), fx) = )]
PacniosnaBath creneHHble QyHKIUN

C HaTypaJbHBIMH MTOKA3aTEISIMH, CTPOUTH
rpaduku cTeneHHbIX (yHKIHMA

C IOKa3aTensiMu 2 u 3.

Hcnonb3oBaTh CBOMCTBA IrpadUKOB
CTETEeHHBIX (QYHKIUHN C HATYpaJbHBIMU
MOKa3aTeJIIMU MIPH PEIICHUH 3a7au.
CtpouTts rpadmkn GyHKImH y = /x ,
y=x, y=|x|

AHanu3upoBaTh U MPUMEHSATH CBOWCTBA
M3YYEHHBIX (YHKIIUH JJIS1 UX TOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO0 H(PPOBHIX

pecypcoB
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YpaBHEHUS 1 HEPABEHCTBA!
KBaJpPaTHbIE HEPABEHCTBA

15

[ToHsTHE O pEelIEHNH HEPABEHCTBA
C OTHOM TepeMeHHOM. MHOXKECTBO
pELIEHU HEPABEHCTBA.
KBagparHbie HepaBeHCTBA C OJJHOM
nepeMeHHou. Penienre HepaBeHCTB
rpauuecKuM METOIOM U METOI0M
uHTepBanoB. HepaBeHcTBa,

coJiep KaIIue 3HaAK MO YJIS.
CucrtemMbl HEPABEHCTB C OJHOMN
MepeMeHHOM. Penienne TekCTOBBIX
3a/1a4 C TOMOUIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaseHncTBo ¢ AByms
nepeMeHHbIMU. Perenue
HEpPaBEHCTBA C ABYMS
nepeMeHHbIMH. [ 'padudeckuii
METO/]I PELICHUS CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMS IEPEMEHHBIMU

Yurarts, 3a1IMCHIBATh, IOHUMATh,
MHTEPNPETUPOBATH HEPABEHCTBA,;
HCIOJIb30BaTh CUMBOJIUKY

Y TEPMUHOJIOTHIO.

BeimonHATs mpeoOpa3oBaHus HEPABEHCTB,
WCITOIB30BaTh IS IPeoOpa3oBaHuUs
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBaJipaTHbIC HEPABEHCTBA
C OJHOW NIEPEMEHHOM.

Pemars kBagpaTHOE HEPABEHCTBO
rpauaecKuM METOIOM U METOI0M
WHTEPBAJIOB.

Pemate kBagpaTHbie HEPABEHCTBA,
UCIIONB3Ys IpaduuecKue mpeaCcTaBICHUS.
Pemats HepaBeHCTBA, CoJiepKaIIUE 3HAK
MOJYJISL.

N300pakaTh perieHne HepaBeHCTBA

C OJHOW NIEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPJIUHATHOM MPAMOH,
3alMChIBaTh PEUICHUE C MTOMOILbIO
CHMBOJIOB.

OcBauBaTh ¥ PUMEHSITh HEPABEHCTBA
IIPY PEUICHUM PA3JIMYHbIX 33/1a4, B TOM
YHUCJIC TPAKTUKO-OPUEHTUPOBAHHBIX.
PacniozHaBaTh HEPABEHCTBO C ABYMs
MIEPEMECHHBIMMU.
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[TpumeHsATh rpa@uuecKuii METO1 PEIICHUS
CHUCTEM HEPABEHCTB C JBYMI
IIEPEMEHHBIMU

YpaBHEHNS 1 HEPABEHCTBA:
YpPaBHEHUSI, HEPABEHCTBA
Y X CHCTEMBI

25

bukBanpaTHbie ypaBHEHHUS.
[Iprmepsl NpUMEHEHN METO0B
PaBHOCHWJIBHBIX IPEOOPA30OBAHUI,
3aMEHbI IIEPEMEHHOM,
rpaduyeckoro Meroaa

IIPU PELICHUN YPaBHEHUN

3-ii 1 4-1i CTETNEeHEM.

Pemenue apoOHO-paliiOHaIbHBIX
YPaBHEHUW U HEPABEHCTB.
Pemenne cucreM ypaBHEHUM

C ABYMS IIEPEMEHHBIMM.
Pemenue npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUM C JBYMS
nepeMeHHbIMH. [ 'padudeckuii
METOJ PELLICHUS CUCTEMBI
HEJIMHEWHBIX YPABHEHUU C IBYMSI
nepeMeHHbIMU. CHcTema AByX
HEJIMHEWHBIX YPaBHECHUH

C ABYMS IIEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalUN.

Cucrema HETMHEWHBIX YPaBHEHUN
C IapamMeTpPOM.

Pemars OukBanpaTHbie YypaBHEHHUS.
[TprmMeHATh METOABI PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOM,
rpau4ecKoro MeTo1a Npy peleHuu
ypaBHEHU 3-i U 4-i1 CTENEHEN.
Pemarb 1poOHO-palioHaIbHBIE
YPaBHEHUS U HEPABEHCTBA.
PacniozHaBath IMHENHbIE ypaBHEHUS
C IByMsI IEPEMEHHBIMU.

Crpoutb rpaguku ypaBHEHUH, B TOM
YyClie UCTIONb3Yys LU(POBBIE pECYPCHI.
Pemate npocreimme cucTeEMbI IBYX
HEJIMHEVHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMH.

[TpuBoauTH rpadpuueckyro
VHTEPIPETALUIO PELICHUS YPABHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMS IIEPEMEHHBIMU.
Pemarthb TEKCTOBEIE 3a1a49n
aJIreOpanyecKumM CrocoOoM.
HccnenoBaTh cucTeMbl HEIMHEUHBIX
YPaBHEHHN C apaMETPOM.
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[Ipocrelinrie HepaBEeHCTBA C IBYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemars npocrelinme HepaBeHCTBA
C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI

YucoBbie
OCJIEIOBATEILHOCTH
Y IPOTrPECCUU

25

[ToHsTHE YKCIIOBOM
nocJseioBarebHOCTH. KoHeuHbIe
U OECKOHEUHbBIE
MOCJIE/I0BATEIbHOCTH.
OrpanvnueHHas
NOCJIeA0BaTEIbHOCTh. MOHOTOHHO
BO3pacTaronias (yobIBaromas)
nociea0BaTebHOCTh. CriocoObl
3aJIaHMsl TIOCJIEI0BATEIbHOCTH:
OmrcaTeIbHBIN, TAOTMIHBIN,

C TIOMOIIIbIO (POPMYIIBI 1-TO YJICHA,
PEKYPPEHTHBIN.
Apubmernueckas

Y TEOMETPHUYECKas MPOrPECCHH.
CBoiicTBa 4JICHOB
apupMeTHIECKON

Y T€OMETPUYECKOU ITPOrPECCUM.
®dopmyIibl #-TO YJeHa
aprupMeTHIECKON

Y T€OMETPUYECKON MPOrPECCUN.
DopMyJsIbl CYMMBI TEPBBIX

N YICHOB apu(PMETHIECKOU

Y T€OMETPUYECKON MPOrPECCHI.

OcBanBaTh U MPUMEHITH UHICKCHBIC
0003HaYEHUSI, CTPOUTH PEUCBHIC
BBICKA3bIBaHMSI C HCITOJIb30BAHUEM
TEPMHHOJIOTHUH, CBA3aHHOU C MOHITHEM
HIOCJIeZIOBATEIbHOCTH.

OrnpenensaTh BUJIBI TTOCIIEI0BATEILHOCTEH:

OrpaHWYEHHAs! TOCIEeIOBATEILHOCTD,
MOHOTOHHO BO3pacTaroias (yObIBaroIas)
MIOCJIeIOBATENbHOCTbD.

Anam3upoBaTh GOpMyITy 7-TO UJIeHA
MIOCJIeIOBATEILHOCTH UITH PEKYPPEHTHYIO
(GbopMyITy ¥ BEIYHCIISATD YJICHBI
MOCJIEOBATEIBHOCTEH, 3aJaHHBIX S TUMU
dbopmynamu.

VY cranaBnuBaTh 3aKOHOMEPHOCTh

B TIOCTPOEHUH TI0CIIEIOBATEIILHOCTH,
€CITH BBINTACAHBI TTEPBBIC HECKOJIBKO

e¢ YJICHOB.

Pacnio3naBath apuMeTHIECKyIO

¥ TEOMETPUIECKYIO MTPOTPECCUU

IIPU pa3HbIX CIOCO0aX 3aJaHus.

Pemarp 3a1auu ¢ UCTIONIB30BaHUEM
dbopmy1 n-ro uieHa apupMeTHIECKOM
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3ajauv Ha IPOUEHThI, 0AHKOBCKME | U F€OMETPUUYECKON MPOrpeccuid, CyMMBI

BKJIAJIbl U KPEJIUTHI. MIEPBBIX 7 YJIEHOB.
[IpencraBneHne 0 CXOAUMOCTH N300pakaTh YICHBI MOCIE0BATCILHOCTH
MOCJICIOBATEILHOCTH, TOYKaMHu Ha KOOPJAUHATHOMU

0 CYyMMHUPOBaHHH 0€CKOHEYHO TJIOCKOCTH.

yOBIBaIOIIEH TEOMETPUIECKON PaccmarpuBath npumepsl MpoLeccoB
MPOTrPECCUM. Y SBJICHUU U3 pEAIbHOM KU3HHU,

Merton MmaTeMaTH4YeCKOM WJUTIOCTPUPYIOITUE U3MEHEHUE

uHayknud. [Ipocreiinie npuMepbl | B apupMETHUUECKON MPOrpecCcum,

B TEOMETPUIECCKON IMPOTPECCHUH;
n300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTHU IPA(PUUYECKHU.

Pemrars 3anaum Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbI

U KpeJIUTOBaHHE.

[IpencraBnsaTh OECKOHESYHBIC
MIePUOTHYECKHE IpOOH B BUJIC
OOBIKHOBEHHBIX.

3HAKOMUTHCSA C TIOHITHEM CXOJIUMOCTH
MOCJIE/IOBATEIbHOCTH, HAXOIUTh CYMMY
OECKOHEYHO yOBIBAOIICH T€OMETPUIECKOM

IIporpeccuu.
HpI/IMeHSITB METOL MaTeMaTHYECKOMI
WHAYKIIUH.
3HAKOMUTHCS C HCTOpPI@fI pasBUTHUA
MAaTEMaTUuKHu
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Anrebpanueckue 12 Kopens n-i1 crenenn. CoricTBa DopMyIMpPOBaTh ONPEAEIICHNS KOPHS

BBIPAKCHUS: CTEIICHb KOpHS n-i crenenu. CTeneHb n- CTENEHU U CTENIEHU C PAllMOHATbHBIM

C palMOHAJIbHBIM C palMOHAJIbHBIM ITOKA3aTEJIEM IIOKa3aTesieM.

I0Ka3aTeyieM Y €€ CBOMCTBA. [IpuMeHATH Onepannio U3BJICYCHUS
ToxxmecTBeHHBIE TpeoOpa3oBaHUS KOPHSI 1-U CTENEHU, UCTOJIb3YS
BBIPAXKEHHH, COAECPKAIIUX KOPEHb IPU HEOOXOANUMOCTH KaIBKYIIATOP.
n-" CTeneHu. TOXKIECTBEHHbIC Bpruncnsate 3HaueHUE CTENEHU
npeoOpa3oBaHuUs BBIPAKEHUM, C pallMOHAJIBHBIM MTOKAa3aTEJIEM.
COAEpKaIlNX CTEIICHb OueHuBaTh 3HAYCHUE KOPHSA #-U CTEIICHH,
C PalMOHAIILHBIM TOKA3aTEIEM 3HAYEHUE CTEMCHU C PAllMOHAIBHBIM

IIOKA3aTeJEM LEIbIMU YUCIaMU

U JECTUYHBIMU JPOOSMHU.

CpaBHMBATh U YIIOPSIAOYHNBATH
palMOHAIIbHBIE U UPPALIMOHAJIBHBIE YHCIIA,
3alMCaHHbIE C IIOMOILBIO KOPHS n-U
CTEIICHHU, CTEIIEHU C PALIMOHAIbHBIM
IIOKa3aTEJIEM.

BBINONHATE TOXKIECTBEHHBIE
npeoOpa30BaHuUs BBIPAXKEHHUS,
COJIEPIKAILEr0 KOPEHB 11-11 CTEIICHH,
CTEIEHb C PALlMOHAIBHBIM I10KA3aTEIIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS

MaTeMaTUKHU
[ToBTOpeHnue, 06001IEHUE, 34 Yucna u BeIUUCIEHUS (3aIUCh, OnepupoBaTh MOHITUEM YUCIOBOTO
cUCTEMAaTHU3AINs 3HAHUH CpPaBHEHUE, NECUCTBUSA MHO>KECTBA.
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C JICUCTBUTEIbHBIMMU YHCIIAMH, AKTyanu3upoBaTh TEPMHUHOJIOTHIO
YHUCJIOBAS TIpsIMast; MPOLICHTHI, 1 OCHOBHBIC JICHCTBUS, CBSI3aHHBIC
OTHOUIICHUS, TPONIOPIIUH; C YHCJIaMH: HATYPAIbHOE YHUCIIO, TIPOCTOE
OKpYTJICHUE, TPUOIMKCHUE, Y COCTaBHOE YHUCJIO, IEJIMMOCTh

OIICHKA) HAaTypaJibHbIX YHCEII, IPU3HAKU

JE€IMMOCTH, LIEJI0€ YHUCII0, MO1Y/Ib YHUCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsS JIPOOb,
CTaHJApPTHBIN BUJ YUCIIA,
apru(pMETUIECKUN KBaJIpaTHBINH KOPEHb.
BeimonHATh neicTBUS, CPABHUBATH

U yIOPsAJI0YUBATh YKUCIIA, PEJCTABISATh
4yycia Ha KOOPIAWHATHOW MPSAMOH,
OKPYTJISITh YKCJIA; BBIMOIHATh IPUKUJIKY
Y OLICHKY pe3yJibTaTa BEIYUCICHUH.
Pemats npaktuyeckue 3amauu,
cojeprKalue MpoLeHThI, J0JI1, YacTH,
BBIpAXKaIOIIME 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PaCCTOSTHUE,

IIeHa — KOJIMYECTBO — CTOMMOCTD,

00beM pabOThl — BpeMs —
MIPOU3BOJUTEIBLHOCTD TPY/Ia.

Pa30upath peasibHbIC )KU3HECHHbBIC
cUTyanuu, GopMyIupoBaTh UX Ha S3bIKE
MaTeMaTUKH, HaXOJUTh pPEIIcHuE,
MPUMEHSIS MaTeMaTUYECKUM anmnapar,
HHTEPNPETUPOBATH PE3YIIbTAT
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TekcToBbie 3a7a4u (pellieHHe Pemarthb TEKCTOBEIE 3a4a4n
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM | apu(PMETHUECKUM CIIOCOOOM; U3BIEKATh
U areOpanyeckuM crocodamm) HEO0OXOIMMBbIE JTaHHBIC, TPE/ICTABIICHHBIC

B BepOaIbHOM, Tpadrueckom

1 TaOJIMIHOM BHJIE.

Pemate TekcTOBBIC 331241 € TTIOMOIIBIO
BBEJICHHSI TIEPEMEHHBIX, COCTABIISTh
ypaBHEHUSI, HEPABEHCTBA, CHCTEMBI
ypaBHEHUH U HEPABEHCTB 10 yYCIOBHUIO

3aa4u
AnreOpanyecKue BbIpaKeHUs OnepupoBaTh MOHATHSIMU
(mpeoOpa3oBaHue anreOpandeckux | CTENEHb ¢ LEIbIM MMOKa3aTeseM,
BBIPAKECHUH, JOMYCTUMBIE apumMeTHYecKuil KBaJpaTHbIN KOPEHb,
3HAYEHMUS) MHOT'0OYJICH, anredpandeckas 1poob,
TOJIECTBO.

BpInoNHATE OCHOBHBIE AEHUCTBUSL:
BBITIONTHATH pacueThl Mo (hopmyam,
npeoOpa3oBbIBATh 1IEJIbIE, IPOOHO-
palMOHANIbHBIE BBIPAXKEHUS

U BBIPQXXEHUS C KOPHIMHU,
pea30BBIBATH PA3N0KEHUE
MHOTOYWICHA Ha MHOXHUTEIIH,

B TOM YHCJIE C UCTIOJB30BAaHUEM (OPMYIT
Pa3HOCTH KBaJIPaTOB, CYMMBI U Pa3HOCTH
KyOOB, KBajjpaTa CyMMBI 1 pa3HOCTH,

52

[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 94 ot 28.04.2026. VicnonHutens: KOHycosa 3.H. 0 AIEKTPOHHbINA
Ctpanuua 52 13 102. CTpaHuua cosgaHa: 28.04.2026 17:07 ¥ TATAPCTAH



denepanbHas pabouas mporpamma | MartemaTtuka. 7—9 xiaccs (yriryOJIeHHBIN YPOBEHB)

Ky0a CyMMBI ¥ pPa3HOCTH; HAXOJAUTh
JIOITYCTUMBIE 3HAYCHUS TTePEMEHHBIX

JUTSI IPOOHO-pallMOHATIBHBIX BBIPAKEHUH,
KOpHEM.

MopenupoBath ¢ MOMOIIBIO (hopMys
peasTbHBIE TIPOIIECCHI U SIBICHUS

®yHK1MK (TOCTPOEHUE, CBOMCTBA OmnepupoBaTh NOHATUSAMH: PYHKIIHS,
W3Yy4YEHHBIX () YHKIIUH; rpaduk QyHKINM, HYIU (QYHKIIUH,
rpaduvecKoe pelIeHUue YpaBHEHHH | TPOMEKYTKH 3HAKOTIOCTOsIHCTBA,

U UX CUCTEM) IPOMEXKYTKH BO3PACTAHUS, TPOMEKYTKH

yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaYEHUS PYHKIIHH.

AHaIM3UpOBaTh, CPAaBHUBATD,
00CyX1aTh CBOMCTBA (PYHKITUH, CTPOUTH
uX rpauKH.

OnepupoBaTh MOHATUSIMU: TIPIMast
IIPOITOPIIMOHATILHOCTh, 0OpaTHAs
POMOPLUHUOHATIBHOCTD, TUHEHHAs
byHKIMS, KBagpaTUIHas QPyHKIUs,
napaboJa, runepoosa.

Hcnonb3oBarh rpaduku

JUTSI OTIPE/ICTICHUST CBOMCTB, TIPOIIECCOB
Y 3aBHCHMOCTEH, IS PEIICHUS 3a1a9
U3 IpyruX Y9eOHBIX MPEAMETOR

U PEeATbHOM JKM3HU; MOJCITUPOBATH
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C IOMOUIBIO TPAPUKOB pealIbHbIE
IPOLIECCHI U SABJICHHUS.

BripaxaTs popmynamMu 3aBUCUMOCTH
MEXAy BEIUYMHAMU, MOJIETUPOBATH
peaJIbHbIE TPOLIECCHI

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«I'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3JeJIOB IIKOJbHOW MAaTEMAaTUKU, UMEHOLINN
CBOCH LEIbI0 O0ECNEeUUTh W3YYEHHE CBOWCTB W pPa3MepoB (UTYyp, UX OTHOLUIEHUU
U B3aUMHOE pAacCMOJIOKEHHUE, OMUPAETCS Ha JIOTMYECKYIO, J0KAa3aTeJIbHYIO JIMHUIO.
[leHHOCTh WU3Yy4YEHUS TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
3aKJII0YaeTcd B TOM, UTO OOYYAIOIIMICS Y4YUTCA TPOBOIAUTH JOKa3aTelbHbIC
paccyxJieHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3bIBaThb HCTHUHHbIC
YTBEPXKACHUST WU CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
yrBepxkaeHuss. Ocoboe 3HaueHHE [OKa3aTelibHas JIMHUA HMMEET HJisi yriayOJaeHHOro
W3Yy4YEHHUS] MATEMATHKHU.

Llenpto HW3ydeHHs TEOMETPHUM SBISETCA HCIOJIb30BAHHE €€ KaK HMHCTPYMEHTa
IpU PEUICHWU KAaK MATEMAaTHYEeCKUX, TaK M MPAKTUYECKHUX 3a]1a4, BCTPEYAIOIINXCS
B peanbHOW ku3HU. OOy4aromuiics JOHKEH HAYUYUThCS OMPEAEISTh T€OMETPUUYECKYIO
¢Gurypy, ONHCHIBATH CIOBAMHU YEPTEK WM PUCYHOK, HANTH IUIOMIAIb 3E€MEIbHOIO
y4yacTKa, pacCUMThIBATh  HEOOXOAUMYIO  JUIMHY  ONTOBOJIOKOHHOIO  KaOems
WK TpedyeMmble pa3Mepsbl rapaxa st aeromoousist. [Ipu periennu 3a1a4y NpakTHYECKOTo
Xxapakrepa OOYYaroUIMiiCsS YYUTCS CTPOUTh MAaTeMaTHYE€CKUE MOJEIH PEaTbHBIX
YKU3HEHHBIX CUTYaINi, TPOBOJUTH BBIUUCICHUS U OLICHUBATH MOJYUCHHBIN pe3yJbTar.

OcobeHHOCTh Yy4e0HOTO Kypca yriyOJICeHHOTO U3YYEHUsI TEOMETPUHU COCTOUT B TOM,
YTO 00yYaromrecs: He MPOCTO 3HAKOMSTCSI C OMPECICHHBIMU MOHATUSAMHU, @ YBEPEHHO
oBnageBaoT uMH. CyIIecTBYIOIIME TEMbI TPOrpaMMbl 0a30BOTO Kypca TE€OMETpUU
U3yJaroTcss Ha Oonee TiyOOKOM YpoBHE, a OOydaromniuecss MpuoOpeTaroT YMEHUS,
MOMOTaloIMe MM YBEPEHHO NIPHUMEHSATh CBOM 3HAHUS HE TOJBKO B MAaTEMaTHKE,
HO M B CMEXHBIX IMpeaMeTrax, Mpexae Bcero (¢ui3nke M MHPOPMATHKE, a TaKKe
MOJIb30BATHCS MOJIYYEHHBIMU 3HAHUSMU MIPU PEIICHUU MTPAKTUUECKUX 3a7a4.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kiaccax u3ydaeTcs yriyOJIeHHBIH yIeOHBINA KYPC
«['eomeTpusi», KOTOpBIM BKIIOYAET CJEIYIOLIME OCHOBHBIE pAa3leibl COACpPKAHUA:
«Havana reomerpumn», «TpeyroabHukn», «OKpYyKHOCTB», «UeTbIpEXyroJbHUKNY,
«ITogobuey, «dmeMeHThl TpuroHoMeTpumny, «Ilnomanamn», a Takxke «MeTo KOOpAUHATY,
«Bexkrops», «[IpeoOpazoBaHus MIOCKOCTI.

OOmiee YKCIO YacoB, PEKOMEHJIOBAaHHBIX JUIl HW3Y4EHHS Y4eOHOro Kypca
«I"'eomerpusi», — 306 yacoB: B 7 kiacce — 102 gaca (3 waca B Heienmo), B 8 Kiacce —
102 gaca (3 gaca B Hezenmo), B 9 knacce — 102 yaca (3uaca B HEZETIO).

Bo3morkHa KOoppeKTHpoBKa 00I1IeT0 YMCIIa YacOB, PEKOMEHI0BAHHBIX JIJISI H3y4EHUS
y4e0HOT0 Kypca, ¢ YIeTOM WHIMBHIYAIBHOTO MOAX0/Aa 00pa30oBaTEIbHBIX OpraHU3aIlui
K YIUIYOJIGHHOMY H3YYCHHIO TE€OMETPHH, B paMKaxX COOJIOJEHUS TUTUEHUISCKUX
HOpPMAaTHBOB K He/IeJIbHON 00pa3oBaTeIbHOW HAarpys3Ke.
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COJEPXXAHUE OBYYEHUA

7 KIIACC

Hauyana reomerpuu

Hcropus BOSHUKHOBEHUS M Pa3BUTHs reoMeTpuu. HadanbHbIe TOHATHS T€OMETPUU.
Touka, npsimasi, orpe3ok, Jjyd. lloHsTue 00 akcuome, Teopeme, TOKa3aTENbCTBE,
OIIPEIEIICHUH.

B3aumMHOe pacnonoxxenue Touek Ha IpsAmon. l3MepeHue MIMHBI OTpeE3Ka,
pPacCTOSIHUE MEXAY TOUKAMM.

[Tonyrmockocts u yroisi. Buael yrinos. M3mepenne Beu4uuH yrioB. BepTukanbHbie
U CMEeXHbIe yribl. [lapaensHslie U NEpIeHANKYIIIpHbIE IPsAMbIE. PaccTosiHuE OT TOUKU
JI0 TIpsiMoii. bruccekrpuca yria.

Jlomanas. Buapel nomassix. JlnuHa siomaHou. MuoroyrosnbHuku. llepumerp
MHOTI'OYroJIbHUKA. [IOHATHE O BBITYKJIBIX M HEBBITYKJIBIX MHOTOYTOJIbHAKAX.

[lepBuuHbIe MpenCcTaBICHUS O PABEHCTBE (DUTYP, UX PACIIONOKEHUN, CHMMETPHUH.

[Ipocrenmme noctpoenust. MTHCTpYMEHTHI 11 U3BMEPEHUM U IIOCTPOCHUM.

TpeyroabHuku

Buael  TpeyrosbHMKOB:  OCTPOYTOJIBHBIE, IPSMOYTOJBHBIE, TYIHOYTOJIbHBIE,
paBHOOEpEHHBIE, paBHOCTOPOHHKE. Mennana, OMCCEKTpHCa U BbICOTA TPEYTOJIbHUKA.

PaBenctBo  TpeyronbHukoB. IlepBelii M BTOpOW MpU3HAKH  PAaBEHCTBA
TpeyroibHUKOB. PaBHOOEIpEHHBIE TPEYroJbHHUKA W WX CcBoicTBa. [lpu3Hak
paBHOOEIPEHHOTO TPEYroibHUKA. TpeTuii mpu3HaKk paBeHCTBA TPEYTrOJbHUKOB.

CooTHOLIEHUST MEXAY CTOPOHAMM MW yrjamMu TpeyrojbHuka. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O JJIMHE JTJOMaHOM.

Cummerpuunble (urypel. OCHOBHBIE CBOMCTBA OCeBOM cuMmerpuu. llpumepsi
CUMMETPHUU B OKPYKAIOLIEM MUPE.

IMapannenbHbie npsiMbie. CyMMa yIrji0B MHOT OYT OJIbHUKA

[NapannenbHOCTh NPSIMBIX, UCTOPUUECKUE CBEJICHUS O TocTynaTe EBkinaa u o poiau
JloGbaueBCcKOro B OTKPBITUM HEEBKIMAOBOM reoMerpun. CBOICTBa W MpHU3HAKU
napajjieNibHbIX TpsiMbIX. CyMMa yIriioB TpeyrojbHUKA. BHeEIIHUE yribl TpeyrojbHHUKA.
CymMMa BHYTpPEHHUX YIJIOB MHOI'OYIOJIbHMKA M CyMMa BHEIIHUX YIJIOB BBIMYKIIOTO
MHOT'OYT'OJIbHHKA.

IIpsimoyroJibHbIE TPEYr 0JIbHUKH

[Ipu3Haku  paBeHCTBA MPSAMOYTOJbHBIX  TPEYroJbHUKOB. lleprneHaukymsp
U HakJIoHHasd. CBOICTBO MeAMaHbl MPSIMOYTOJBHOTO TPEYroJIbHUKA, IMPOBEIECHHOU
K runorenyse. [I[paMoyroyibHbIN TPEYroJdbHUK € yriioMm B 30°.

OxpyxHOCTH
[ToHATHS OKPYKXHOCTH U Kpyra. DJEMEHTBI OKPY>KHOCTH M Kpyra: LIEHTpP, paguyc,
JAAMETp, XOpAa, UX CBOMCTBA. B3auMMHOE pacrioyioKEHHE OKPYKHOCTU U IPSIMOM.
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KacarenbHas u cexymas kK okpy>kHocTu. OKpy>KHOCTb, BMcaHHas B yroi. [Ipocreiimiue
MIOCTPOEHHUSI C TOMOIIBIO IUPKYIS U TUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[Tonsatue o reoMeTpuueckoM MecTe Touek. [[puMepsl reOMeTpUUECKUX MECT TOUEK
Ha IUIOCKOCTH. bHCcekTpuca yriia M CEepeAuHHbIA MEpPHEeHIUKYISIP K OTPe3Ky Kak
reoMeTpuueckue mecta Touek. OnucanHasi OKpyKHOCTh TPEYTOJIbHUKA, €€ LIEHTP. MeToa
F€OMETPUUECKUX MECT TOUEK MPHU PEIICHUU T€OMETPUUECKUX 3a/1ay.

IocTpoeHusi ¢ MOMOWIbIO HUPKYJISI M JIUHEHKHU
Uctopuueckue cBenenns. OOG0CHOBaHUS MPOCTEUINNX TOCTPOCHUM, ITAIbI 3a7a9H
HA MIOCTPOEHHUS, PEIICHUE 3a/1a4 HA TOCTPOEHUE IUPKYJIEM U JINHEUKOU.

8 KUIIACC

YeT1bIpexyroabHUKH

[Tapannenorpamm, ero nNpu3HaKu U cBorcTBa. [IpgaMoyronbHuK, poMO, KBapatT, UX
IpU3HAKHU U cBOMCTBa. Tpaneuns. PaBHoOepeHHas Tpanenus, ee CBOMCTBA U PU3HAKHY.
[IpsimoyrosbHas Tpanenus. CpeaHss IMHUSA TPAIICLHH.

Cpennsiss nuMHUS TpeyrojbHUKA. MeToi yIBOEHUS MEIHAaHbl TPEYroJbHUKA.
Teopema o nepeceueH MeAraH TPEyroJIbHHUKA.

Teopema daseca, Teopema 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa
JUTSl IPOU3BOJIBHOTO YETHIPEX YT OJbHUKA.

LenTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

ITonooue

[Tomobue TpeyronbHUKOB, Kodhduimument momodus. [lpusHaku momoOus
TpeyroJbHUKOB. [IppuMeHeHre mo100us Py PEIICHIH TeOMETPUUYCSCKUX U MTPAKTHIECKUX
3aad.

ILnomaan

[Tonsitue o mmomaau. CBoiicTBa iomaael reomerpudeckux ¢uryp. [Ipocreimme
dbopMysbl AN MUIOIIAAXW TPEYrojbHUKA, NapajjenorpamMma, poMOa M TpameluH.
[Tnomaan mogoOHbIX puryp. OTHOIIEHUE TUIONIAICH TPEYTOJTHbHIKOB.

Teopema Iludgaropa
Teopema Ilucdaropa. IIpumenenne Teopemsr I[ludaropa mnpu perieHUH
IIPAKTUYECKUX 3a]a4.

DJieMeHTbl TPUT OHOM eTPHHU

CuHyC, KOCHHYC, TAaHI'€HC M KOTaHI€HC OCTpPOro yrjia MpsSMOYTOJbHOIO
TpeyrojibHUKa. TpuroHomerpuueckue ¢GyHkuuu yraoB B 30°% 45° wu  60°
[IportopuroHanbHbIE OTPE3KH B IPSIMOYT OJIbHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEeXyroJIbHUKH, CBA3AHHbIE ¢ OKPYKHOCTHIO
BrnucanHble M LEHTpalbHBIE YIUIBI, YIOJI MEXAY KACATENbHOM M XOPAOW. YTIJIbI
MEXKy XOpAaMH U CEKYIIMMHU. BMCaHHBIE U ONMMCAaHHBIE OKPYKHOCTH TPEYrOJIbHUKA
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U 4YeThIpeXyrojpHUKUA. CBONCTBA M MNPHU3HAKK BIHCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacnonoxkenue JByX OKpyxkHocTell. Kacanue oxpyxkHocreid. OOmue
KacaTeJIbHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Peurenue TpeyrojibHUKOB

Cunyc, xkocunyc, Tanredac yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. POopMyIbl NpUBEncHUA. PelieHue TpeyrojbHHUKOB. TeopemMa KOCHHYCOB
U TeopemMa CUHYCOB. PelieHue mNpakTHYECKMX 3aaad C MCIOJb30BAaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Pelllenne 3aa4 reOMeTpuIeCcKOM ONTUKH.

Tpuronomerpuueckue GopMyIbl AJis MIIOMIATU TPEYTOJIbHUKA, MapajjieaorpaMmma,
pomba, Tpameuuu. Dopmyna ITepona. Dopmyna  IIOMIAAW  BBITYKIOTO
YETHIPEX YT OJIbHUKA.

IHoxo0ue TpeyroabHUKOB

Xopapl U TOAOOHBIE TPEYrOJIbHUKK B OKPY)KHOCTH. Teopema O IpOoU3BEICHUU
OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpPEMA O KBaapaTe
KacareJbHOU. [IpuMEHEHUE TpU PEIICHWH T€OMETPUYECKUX 3adad. TeopemMbl YeBbl
1 Menenas. IloHssTue 0 roMOTETHH.

Meton koopaAMHAT

VYpaBHeHUE TPSIMO HA MIIOCKOCTU. Y TJIOBOM KO3(P(ULUUEHT U CBOOOAHBIN YJIEH, UX
reOMETPUUECKUN CcMbIC. [lapanienbHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX (Uepes
yrji0BoM Kod(PphULreHT).

YpaBHEeHHE OKPYXKHOCTH. HaxokneHue mepecedueHril OKPYKHOCTEM M MOPSIMBIX
B KkoopauHarax. ®Oopmyna paccrosHus OT TOUYKM A0 npsMou. [lnomans
napajjenorpaMMa B KOOpPJIWHATaxX, TOHATHE OO0 OpPHUEHTHPOBAHHOW TILIOIIA]IH.
[IpumeHeHne MeToAa KOOPAMHAT B IPAKTUKO-OPUEHTHUPOBAHHBIX T'€OMETPUUYECKUX
3a/1a4dax.

BekrTopsl

Bektopel Ha mmrockoctd. ClOXEHHWE UM BBIUATAHHE BEKTOPOB — IIPABWIIA
TPEYroJIbHUKA W IapajulejorpaMma. YMHOXKEHHE BeKTOopa Ha uuncio. KoopauHaTel
BekTOpa. CJ0XEHHWe U BBIUMTAHME BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YHUCIIO
B KoopauHarax. [I[pumeHeHne BeKTOpoB B (pH3HKE, LIEHTP Macce.

[Tonsitue o 0a3zuce (Ha miIockoctn). Pa3noxkenus: BeKTopoB 1o 6asucy. CkaiasipHoe
MPOU3BEICHUE BEKTOPOB, T'€OMETPHUUECKHMH CMBICI M BBIPAKEHHE B JIEKapPTOBBIX
KoopAauHaTax.  JMCTpUOYTMBHOCTH  CKalspHOro  mpousBeaeHus.  CkaisipHoe
NpOU3BEIEHUE U MpoenupoBanue. [IpuMeHeHrne CKalsipHOro MPOU3BEAEHUS BEKTOPOB
JUISI HaXOXKJIEHUS JJIMH M yrjoB. PelieHne reoMeTpuyeckux 3ajad C IOMOIIbIO
CKaJISIPHOT'O MPOU3BEICHUS.
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JIJINHA OKPY’KHOCTH M IUIOIIAAb KPYra

[IpaBusibHBIE MHOrOYroJIbHUKH. [[nmHa okpyxHOCTH. ['pagycHas u paauaHHas
Mepa yriia, BEIYUCICHUE JIIMH AYyT OKpykHocTel. [lnomanp kpyra, ceKkTopa, CErMeHTa.
HcTtopuyeckue cBeieHHst 00 M3MEPEHUU JJIMHBI OKPY>KHOCTHU U TJIOWIAAN Kpyra.

JIBUKeHHSI IIJIOCKOCTH

HenTtpansnas cummerpusi. LlenTpansHo-cummerpuunbie ¢purypsl. [loBopot. OceBast
cummerpust. OUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPON ocu. llapaiutenbHbiit
IIEPEHOC.

[Tonsitue nBUkeHus U ero cBoiictBa. PaBenctBo Quryp. IIposiBneHus: cumMmmerpun
B IIPUPOJE, JKUBONMUCH, CKYJIbOTYpe, apxurekrype. Kommozuuuum ABUKEHUN
(npocreiiiue npumepsl). [IpuMeHeHre B reoMeTpUuyecKuX 3a/1auax.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacno3HaBath M3ydeHHbIE T€OMETPUYECKUE (DUTYpBI, ONMPENENISTh UX B3aUMHOE
pacrojokKeHue, u300paxarb TIE€OMETPUYECKHE (UTypbl, BBIIOJHATH YEPTEKHU
[0 YCJIIOBUIO 3a1auyd. M3MepsATh JIMHEHHBIE W YIJIOBBIE BEJIMYMHBI. Pemars 3amadn
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

IIpoBOAUTE NPUKUAKY M OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH IPEIMETOB
B pealbHOM JKM3HU, Pa3MEPOB IPUPOIHBIX OOBEKTOB. Paznuuars pazmepsl 3TUX 00bEKTOB
10 TIOPSAJIKY BEJIMYHHBI.

CTpouTh 4epTEKHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBbHHUKOB, MCIOJbB30BaTh MPU3HAKH
Y CBOWCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 33/1a4.

[IpoBoaUTE JOTMYECKHE PACCYKICHHUS C HCIOIBb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

Ilonb30BaTbCs  NpPU3HAKAMM  PABEHCTBA  NPAMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJMAHbI, IPOBEICHHOM K THIIOTCHY3€ MPAMOYIOJIBHOIO TPEYrOIbHHUKA,
B PELICHUU F€OMETPUYECKUX 3a1a4.

Onpenensate napamienbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yer
C HUMH cekymad. OnpenensaTs NapajuleIbHOCTh IPSAMBIX C IIOMOIIBIO PABEHCTBA
PAcCCTOSTHAM OT TOYEK OJHOU MPSAMOU 0 TOUEK APYrOU MPSIMO.

Pemate 3aaun Ha KiIeT4aToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOAUTh YMCIOBbIE M OYyKBEHHbIE 3HAUEHHS YIJIOB
B TIEOMETPUYECKHX 3a1adyax C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPU TMEPECEUECHUU JABYX
[TapaJUIEIbHBIX NPAMBIX CEKYIEH. Pelars nmpakTu4ecKkue 3a1a4y Ha HaXO0KAECHHUE YTJIOB.

Bnanets nonstrem «reoMmerpudeckoe mecto Touek» (ganee - IMT). Onpenensth
OMCCEeKTpUCY yIyla U CepeIMHHBIA NMepneHauKyasp Kk orpe3ky kak I'MT. Ilonb3oBaThcs
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nonatueM ['MT npu J10Ka3aTesibCTBE N€OMETPUUECKUX YTBEPXKACHUW W MPU PEUICHUHN
3ajad4.

DopMyNnHpOBaTh OINPEIACICHUSI OKPYXHOCTH M Kpyra, XOpAbl W JHaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. ¥ METh JOKA3bIBATh U MPUMEHSTH 3TH
CBOMCTBA IMPU PEILICHUU 3a7a4.

BrnaneTts noHsATHEM OMMCAHHON OKOJIO TPEYT OJbHUKA OKPYKHOCTH, YMETh HAXOJUTh
ee meHTp. Jloka3plBaTh M HCMOJB30BaTh (akThl O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYrOJIbHUKA TEPECEKAOTCd B OJHOM TOYKE, M O TOM, 4YTO CEPEIHHHBIE
MEPIICHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NTEPECEKAOTCS B OJHOM TOYKE.

Bnagere mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TIOJIb30BaTbCsl TEOPEMOU
0 TEPHNEeHIMKYISIPHOCTH KacaTeJbHOM W paauyca, MPOBEIEHHOTO K TOYKE KacCaHWSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MMPOBEACHHBIX U3 OJJHOM
TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUYECKUX 3a]1a4.

Jloka3pIBaTh ¥ MPUMEHATH MPOCTEHIIINE T€OMETPUUYECKUE HEPABEHCTBA, TOHUMATh
WX IIPAKTAYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUYECKHE IMOCTPOCHUS C TOMOIIBK IHUPKYJIS
W JTUHEUKU.

[IpenmeTHbIe pe3yJabTaThl OCBOCHHUS MPOTrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOyueHus B 8 Kiacce.

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMMU ITPH PELICHUU T€OMETPUUYECKUX 3a1a4. Pa3nnuars Mpu3HAKK U CBOWCTBA
napajenorpaMma, poM0a u MpsIMOYTOJIbHUKA, T0KA3bIBaTh UX U YBEPEHHO MPUMEHSTH
IIPU pEIIeHUH T€OMETPUUECKHUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKH NIEPECEUEHUSI MEJIMaH TPEYroibHUKA (LIEHTpa Macc)
B PEILICHNH 3a/1a4.

Bragete moHsATHEM CpeaHEH JIMHUMA TPEYroJIbHUKA W TparnelHd, TPUMEHITh UX
CBOWCTBA IpU pEUIEHUWU TIeoMeTpuyeckux 3anad. Mcmosb3oBaTh Teopemy Daieca
Y TEOPEMY O MPONOPLUUOHAIBHBIX OTPE3KAaX, IPUMEHATh UX JUJISl PEIIEHUS TPAKTUYECKUX
3a1ad4.

Pacnio3HaBath LIEHTpaJIbHO-CHUMMETPUYHBIE (PUTYpBI U UCIIONB30BAaTh UX CBOICTBA
IIPU pELICHUH 3a1a4.

Brnagets DOHATHSMU 1OAOOMS TPEYrOJIbHUKOB, Kod(dpuuueHta mnonodwus,
COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VMeTh TmpencraBiieHne
0 mpeoOpa3zoBaHUM NOAOOMS M O MOAOOHBIX (¢urypax. llomp3oBaTbesl NMpu3HAKAMU
nofo0usl TPEYroJbHUKOB TIPU PELIEHWHM TIeOMETpUYecKHX 3anad. Jlokas3biBaTh
Y NPUMEHSTh OTHOILIEHUS IPOINOPLUHUOHAIBHOCTH B IPSIMOYIOJIBHBIX TPEYrOJIbHUKAX.
[TpumMeHATh o100ME B MPAKTUUECKUX 3a7a4ax.

BbIBOIUTE M MCNONB30BaTh MpOCTEHIIME (GOPMYJIIBI IJs MIJIOMIAAN TPEYrojJbHUKA,
napasuienorpaMmma, pom0a 1 Tpaneuuu. BeraucasTs (pa3nuyHbIME CIIOCOOaMM ) TUIOIIAIb
TPEYrojibHUKAa W IUIOIIAAd MHOTOYTOJbHBIX (GUryp (MOJb3ysAChb, IZI€ HEOOXOAMMO,
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KAJIbKYJISITOPOM). 3HaTh OTHOIIICHHE ionaaen O0A00HBIX buryp
U TIPUMEHSTDH MPHU pelieHrr 3a1ad. [IpuMeHsTh MoydeHHbIE YMEHUS B TIPAKTUYECKUX
3ajayax.

[Tons3oBatbest  Teopemoit  Iludaropa  myig  pemieHUss  FEOMETPUYECKUX
Y NpakTU4YecKuX 3anad. CTPOUTh MATEMATUYECKYIO MOJENb B NMPAKTHYECKUX 3a]a4aXx,
CaMOCTOSITEIIBHO IPOBOJIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJINHBI.

BiiageTs NOHATHEM BIOMCAHHOTO M LIEHTPAJIbHOIO YIJIA, yria MEXIy KacaTelbHOU
Y XOPZIOH, ONMCAHHOW U BIIMCAHHOM OKPYXXHOCTH TPEYIOJIbHUKA U YETHIPEXYyroJIbHUKA,
IIPUMEHSATH UX CBOWCTBA IPU PEILIEHUH 3a/1a4.

IIpuMeHSTh MOTy4YEeHHBIE 3HAHHS HA PAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJEIIN
U1 3aJad  peajlbHOM JKU3HU M NPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TpUMEHEHUWEM TMOoJo0us U TPUTOHOMETPUU (MONB3YSICh, TJ€ HEOOXOAUMO,
KAJIbKYJISITOPOM ).

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBHIX YIJIOB, YMETh HAaXOAWTh C HUX
MIOMOIIBI0  Pa3UYHBIC DJEMEHTBHl MPSAMOYTOJIBHOTO TPEYTrOJdbHUKA («pEIICHUE
MPSAMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (¢ MOMOIIBIO KaJbKYJSATOpa) JJIHHBI
W YIJIBI 1711 HEeTaOJIUIHBIX 3HAUCHUH.

ITonp3oBarbcst (popMynamMu TNPUBEACHUS KW OCHOBHBIM TPHTOHOMETPHUUYCCKHM
TOXIECCTBOM I  HAXOXKIEHHUS COOTHOUICHUM MEXIYy TPUTOHOMETPUYECKUMU
BEJINYUHAMH.

Jloka3plBaTh TEOpEMY CHHYCOB UM TEOPEMY KOCHHYCOB, TMPHUMEHITH HX
JUIS HAXOXKJICHUST PA3IMYHBIX DJIEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY),
IPY PELIEHUHU TE€OMETPUYECKUX 3a/ad. [[puMeHsITh MOMydeHHbIE 3HAHUS NIPU PELIEHUH
MPAKTUYECKUX 3a/1a4.

[IpuMeEHATP TPUTOHOMETPUIO B 3aJayax HA HAXOXACHUE IUIOLAIHA, BBIBOJAUTH
W BIAJCTh TPUTOHOMETPUYECKUMH (OpMyiIamMu Ui IUIOMIATd  TPEYroJbHUKA,
napajuiesiorpaMma, pomOa, Tpameluu, BBIBOJUTh M TPUMEHATH ¢dopmyny I['epona
1 (opMyITy IS TUIOLIAU BBITTYKJIOTO YEThIPEXYyrobHUKA.

NmeTts npesicraBieHre 0 TOMOTETHH, IPUMEHSTH B MPAKTUYECKUX CUTYyaIUAX.

Hcnons3oBate Teopembl UeBbl 1 MeHenmas pu penieHny 3a1ad.

Hcnons3oBaTh T€OpEMBbI O BIIUCAHHBIX yIriaX, yriax MEXIy XopAaMu (CEKyIIHMU)
U yrjie MEXAy KacaTelbHOM W XOpAOW MpPH PEIICHUH TE€OMETPUYECKHUX 3aiad.
Jloka3pIBaTh U MPUMEHSATH TEOPEMBI O MPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBAAPATE KaCaTEIbHOU.

Bianers moHsTHEM KOOpAWMHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHHEM IIPSIMOM
Ha TJI0CKOoCTU. Brnamers moHsTHsMU yrioBoro KoddduimeHTa U cBOOOTHOTO YiICHA,
MOHUMATh UX TEOMETPUIECKUN CMBICI U CBSI3b YTII0BOT'0 KO3 (UITMEHTA C BO3pACTaHUEM
U yObIBaHHEM JMHEWHOW (YHKIMH. YMETh peniaTh METOJAOM KOOpPJMWHAT 3aj]layuu,
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CBA3aHHBIE C MAPAUICIbHOCTBI0 M NEPHEHAUKYISPHOCTBIO MPSIMBIX, MEPECEUECHUEM
IPSIMBIX, HAX0XKICHUEM TOYEK ITEPECEUCHHUS.

BbIBOAUTH U BIaeTh YPABHEHHEM OKPYKHOCTH. MCIOnb30BaTh METOJ KOOPAUHAT
JUISI HaXOXKJIECHHSI TEpecedeHUi OKpYXKHOCTe u mpsMbX. Biagets dopmynamu
paccToAHMs OT TOYKH JI0 MPSMOM, TUIOMIAIM MapajieJorpaMmmMa B KOOpJIMHATAX, UMETh
NOHATHE 00 OpUEHTUpOBaHHOW TuIoWAAW. [loib30BaThCS METOIOM KOOPAMHAT
Ha TUIOCKOCTH, IIPUMEHATH €ro IPU PELIEHUH F€OMETPUUYECKUX U MPAKTHYECKHUX 3a7ad.
[IpumeHsATP METOX KOOpAMHAT B IPAKTUKO-OPHUEHTHUPOBAHHBIX T'€OMETPUUYECKUX
3aJaqax.

Bnaners nonsatrem BekTopa. YMETh CKIAIbIBATh U BHIYUTATh BEKTOPBI, YMHOKATh
Ha YHMCJO, BIAAETh MpaBUJIaMU TpPEYroJbHUKA W Mapauienorpamma. Bianers
MPAaKTUYECKUMHU UHTEPIPETALHUSAMUA BEKTOPOB. Y BEPEHHO MOJIb30BATHCA KOOPAUHATAMU
BEKTOpa. BiageTp clio)KeHneM U BBIMUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YUCIIO
B KOOpJAMHATaX.

Nmets mpencraBimenne o Oasuce (Ha TUIOCKOCTH). PackiambiBaTh BEKTOPHI
no Oasucy. PacknaaplBaTh  BEKTOpPhl CHJI €  I[OMOLIBIO  MPOEUUPOBAHUS
Y TPUTOHOMETPUYECKUX COOTHOIIEHUH. [IpMEHATh NOTydeHHbIE 3HaHUS B TPOCTEHIINX
(bu3HUECKUX 3a/1a4ax.

Biagete NOHATHEM CKaJSIPHOIO IIPOU3BEICHUS BEKTOPOB, IOHHMAaTh €ro
TEOMETPUYECKUI CMBICI M YBEPEHHO IIOJIb30BATHCS €r0 BBIPAXKEHUEM B JIEKApPTOBBIX
KOOpJAMHATax. 3HaThb JUCTPUOYTUBHOCTH CKAJSIPHOIO MPOU3BEACHUS U €ro CBs3b
¢ npoeurpoBaHueM. [IpuMeHsATh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB JJIsI HAXOXKACHUS
JUIMH U yTJIOB. PemaTh reoMeTpuyeckue 3a/1auu ¢ MOMOILbIO CKAISIPHOTO MPOU3BEICHHUS.
Hcnonb30BaTh CKaJIsipHOE MPOU3BEACHUE BEKTOPOB B ainreOpanvyeckux U (PU3NUECKUX
3a/1ayax.

Bnaners noHATHSIMU MPaBUIBHOIO MHOTOYTOJIbHUKA, JIMHBI OKPY>KHOCTH, JJIMHBI
YT OKPY>KHOCTH Y PaJUaHHOW MEpHI yrila, BBIYUCIATH IJIOIIAAb Kpyra U €ro 4acTeil.
[lonumate cmbict yucna 7. IIpUMEHATH NOTYyYEHHbIE YMEHHsS NpPU PEIICHHUH
NPaKTHYECKUX 33/1a4. 3HATh HCTOPHUECKHE CBEICHUS 00 N3MEPEHHUH JJIMHBI OKPYKHOCTHU
Y TJIOLIAIN KpyTa.

Nmets mipencraBiieHre 0 MpeoOpa3oBaHUM TUIOCKOCTH, O ABMXKEHUsX. Haxomuthb
OCH, UEHTPbl CUMMETPUM (QUTYp, UEHTPHl I[OBOPOTA, HAXOAUTh KOMIIO3UIIUU
npocredmux npeoOpazoBaHuil. [IpUMEHATH ABMXKEHHS IUIOCKOCTU MPU  PEIHICHUU
T€OMETPUYECKHUX 3a/au.

[IpuMeHsTh MOTy4YEeHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIN
JUIsL  337a4  peajbHOW JKM3HM M MPOBOAMTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TPUMEHEHUEM TO0J00Us UM TPUTOHOMETPUYECKUX (YHKIUNA (MOJB3YysACh, Te
HE00XO0IMMO, KAJIbKYIIITOPOM ).
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7 KIIACC
HasBanue paznena KonuuectBo OcCHOBHbIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKkaHue
(Temnl) Kypca 4acoB 00 y4Jaromuxcs
Hauana reomerpun. 28 HcTopusi BOSHUKHOBEHUS 3HaKOMUTBCS C UCTOPUEH Pa3BUTHUS

[Ipocrenmme
reoMeTpudeckre QUrypsl

1 ux cBoucTBa. M3mepenue
TE€OMETPUYECKUX BETUYUH

Y Pa3BUTHUS TEOMETPUM.
HavanbHbIE TOHATHS TEOMETPUHN.
Touka, npsimasi, OTPE30K, JIyY.
[TonsiTue 06 akcuome, TeopemMe,
JI0KA3aTeJbCTBE, ONPEICIICHUN,
CBOMCTBE, IPU3HAKE.

B3anmHOE pacriosioKeHne TOUEK
Ha npssMou. MsMepenue niuHbI
OTpPE3Ka, PACCTOSHUE MEXKIY
TOYKaMHU.

[Tomyrutockocts 1 yromn. Buabr

yrioB. M3mepeHue BeIMUHUH YTII0B.

BepTukanbHbIE U CMEKHBIE YTJIBL.
[lapannenbHbie

Y MIEPIICHAUKYJISPHBIE IPSIMBIC.
buccekrpuca yrna.

Jlomanas. Bunpl nomansix. /nmHa
JIOMaHOW. MHOTOYrOJIbHUKH.
[lepumeTp MHOrOyrOJIbHUKA.

T€OMETPHUH, IPUMEHEHUEM T€OMETPUH

B PEAIBHOU JKU3HU.

@opMynUpOBaTh OCHOBHBIE ITOHATHSI,
ONPEIETIEHUS U AKCHOMBL.

Pacno3naBath n3y4ueHHbIE
reoMeTpuiecKkue (PUrypsel, ONpeaessaTh UX
B3aUMHOE PaCIIOJIOKEHUE, BBIIOJIHATh
YEepTeXK MO0 YCIOBHIO 3aa4H.

N3mepsaTh TMHEWHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUUECKUX

U TIPAKTUYECKUX OOBEKTOB.

OnpenensTe «Ha TJ1a3» pasMepbl pealbHbIX
00BEKTOB, TPOBOJUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pemrars 3a1aum Ha BBIYMCIEHUE JJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

PenrtaTte 3agauu Ha B3aMHOE
pacroioKeHne reoOMeTPUUECKUX QUryp.
[IpoBoauTH KiTacCU(DUKAIUIO YTIIOB,
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[ToHsITHE O BBITYKJIBIX BBIYUCIISITH IMHENHBIE U YTIIOBBIC

Y HEBBIMYKJIBIX MHOTOYTOJbHUKAX. | BEJIMYHHBI, IPOBOJIUTH HEOOXOAUMBIC

NHCTpYyMEHTHI 17151 U3MEPEHUI JI0Ka3aTeIbHbIE PACCYKICHUS.

Y IIOCTPOEHUM Bbraucnsats nepruMeTpbl IpocTenImx Guryp,
JIOMAaHBbIX.

Paznuuath BBITyKJIbIE U HEBBITYKIIBIE
MHOT'OYTOJIbHUKH, PaBHbIE (DUTYPHI.
[IpoBoauTH MpOCTENIINE TTOCTPOCHUS

Y U3MEPEHUS C IOMOIIBI0 HHCTPYMEHTOB

TpeyronbHuKN 19 Menuana, OuccekTpuca U BbICOTa Pacno3naBath napsl paBHBIX
TPEYT OJIbHUKA. TPEYroJIbHUKOB Ha FOTOBBIX YEpPTEXKaX
PaBeHCTBO TpeyroJbHUKOB. Y Ha KJIeT4aTol Oymare (C ykazaHUEM
[lepBbIil 1 BTOPOU PU3HAKU MIPU3HAKOB).
PaBEHCTBA TPEYTOJILHUKOB. OnpenensaTe napbl paBHBIX TPEYTOJIBHUKOB
PaBHOOEpEHHBIE TPEYTOJILHUKN B TEOMETPUYECKUX KOHPUTYpAITUIX
Y UX cBoWcTBa. lIpu3Hak (c ykazaHHEM MIPU3HAKOB).
paBHOOEIPEHHOTO TPEYTrOJIbHUKA. BeIiBOAUTH ciiecTBUSA (PAaBEHCTB
Tpernii npu3HaK paBeHCTBA COOTBETCTBYIOILUX 3JIEMEHTOB)
TPEYT OJIbHUKOB. U3 PABEHCTBA TPEYTOJIbHUKOB.
DUrypsl ¢ 0CEBOM CUMMETPUEN. Hcnonp30BaTh NpU3HAKK paBEHCTBA
[IpuMepsl cuMMeETpUn TPEYTOJIbHUKOB B PELIEHUU
B OKpPYKAlOIEM MUpE T€OMETPUYECKHUX 33]1a4.

DopMyIHPOBaThH ONPEACIICHUS
OMCCEKTPHUCHI, BEICOTHI, MEIMAHBI
TPEYTroJIbHUKA; CEPEIMHHOTO
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MEPIICHANKYJIAPA OTPE3Ka; epuMeTpa
TPEYrOJIbHUKA, OCH CUMMETPUU (DUTYPHI.
PacriozHaBath Gurypsl ¢ 0ceBOi
CUMMETPHUEH.

Paznuuare moHATHS CBOMCTBA M IPU3HAKA,
(hopMyIMpPOBaTH COOTBETCTBYIOIIHE
JIOTUYECKUE YTBEPKACHUS.

JIoka3bIBaTh U MMPUMEHSTH CBOMCTBA

U IPU3HAKU PaBHOOEIPEHHOT O
TPEYTrOJIbHUKA B PEIICHUU
TEOMETPUUYECKHUX 3a/1au.

Ctpouts yepTexu, pemarhb 3a1a9u

C TOMOIIBIO HAXOXKJICHHS PAaBHBIX
TPEYIrOJIbHUKOB.

Hcnonb3oBaTh 1udpoBbIE PECYPCHI

JUJIS TOCTPOEHUM 1 UCCIICIOBAHUSI CBOMCTB
M3y4aeMbIX (GUTYp U KOH(UTypaIuii

HapaJ'IJICJ'IBHOCTB. CYMMa 15 HapaJIJICJIBHOCTB IIpsAMBIX. cDOpMy.]II/IpOBElTB IMOHATHC IapaJICIbHBIX

YI'JIOB MHOI'OYI'OJIbHUKaA CBoiicTBa 1 IMPU3HAaKH IMPAMBIX, HAXOAWUTh IMIPAKTHYCCKHEC
MMapalJICIIbHBIX IIPAMBIX. ITPUMCPBI.
CYMMa YIJI0B TPCYIr'OJIbHUKA. 3HAKOMUTHLCS C HCTOpI/Ieﬁ pPa3sBUTHA
Bruemnue YIJIBI TPEYTrOJIbHHUKA. reoMCTpHUH, IIATBIM ITIOCTYJIATOM EBKJ'II/II[a,
CymMma BHYTPEHHHX YTJIOB 3HaueHueM padot JlobaueBckoro.
MHOT'OYT'OJIbHHUKAa 1 BHCINHUX YI'JIOB I/I3yanB CBOMCTBA YIJ10B, O6p330BaHHBIX
BBIITYKJIOI'O MHOT'OYT'OJIbHHUKA IIpH IICPECCUCHNH ITaPAJIJICIIbHBIX IIPAMBIX
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CEKYLIEN.

IIpoBoaUTE NOKA3aTENBCTBA
MapajuIeIbHOCTU JIBYX MPSIMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

IIPY NIEPECEUEHNH ITUX MPSAMBIX TPETHEN
MPSIMOM.

Paznmnuatek cBOMCTBA M NMpU3HAKKU
NapaJuIeTbHbBIX NPSIMBIX, IPUMEHATD UX
IIPU PELICHUN TEOMETPUYECKUX 3a7a4.
Bpraucaste CcymMmy yriioB TpeyrojbHHUKA,
CYMMY BHYTPEHHHUX YIJIOB
MHOTOYTOJIbHUKA ¥ BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIBHUKA.

Haxonute yucnoBbie 1 OyKBEHHBIC
3HAYEHHUS YIJI0B B TEOMETPUUYECKUX
3a/1a4ax C UCIOJIb30BAHUEM TEOPEM

0 CyMME YI'JIOB TPEYTOJIbHUKA

Y MHOTOYTOJIbHHKA.

[IpuMeHATh MOTyYEHHbBIE 3HAHUS

IPU PELICHUN T€OMETPUUYECKUX 3a7a4

[IpssmoyronbHbIE
TPEYrOJIbHUKHU

[Ipu3naku paBeHCTBa

IIPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

[lepnieH UK YIIAp U HAKJIOHHAS.
CBONCTBO MeqHaHBI
NPSIMOYTOJILHOTO TPEYTOJIBHUKA,

Jloka3bIBaTh IPU3HAKU PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Onpenenste napel paBHbIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

Ha KJIeT4aToM Oymare U B TeOMETPUUYECKUX
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IIPOBEIECHHOM K TUIIOTEHY3E. KOH(pUTrypanusx (¢ yka3aHHEM IPU3HAKOB).
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK Hcnosnp30Bare MpU3HaKy PaBEHCTBA
¢ yriom B 30° IPSMOYTOJIbHBIX TPEYTOJIBHUKOB,

HEPABEHCTBO O HAKJIIOHHOU

Y NIEPIEHNKYIIAPE B PELICHUN
FeOMETPUUYECKHX 3a]1a4.

JloKa3bIBaTh CBOMCTBO MEINAHBI
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEJICHHON K TUIIOTEHY3E,

Y COOTBETCTBYIOIIMM NIPU3HAK;
CBOMCTBA U IPU3HAKH PSIMOYTOJIBHOTO

TpeyromnpHuKa ¢ yriaom B 30°.
[IpuMeEHATH MOJIyYEHHBIE 3HAHUS

MPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.
Pemars 3agaun Ha MpUMEHEHUE CBOMCTB
MPSMOYTOJIBHOT'O TPEYTOJIbHUKA.
Hcnonp30BaTh NONydEHHBIE 3a1a41

IIPU PEUICHUM MTPAKTUYECKUX 3a/1a4

I'eomerpuueckue 5 COOTHOIIIEHHS MEXK]Ty CTOPOHAMH BriBouTh pocTeliiiiie reoMeTpuuecKue
HEpPaBEHCTBA U yIJaMU TPEYTrOJbHUKA. HEPaBEHCTBA, TOHUMATh UX MPAKTUYECKHUX
HepaBeHCTBO TpeyroyibHUKA. CMBICII.
HepaBeHCTBO 0 1JIMHE TOMaHOM. Hcnonp3oBaTs qOoKa3aHHEIE
HepaBeHncTBO Mex Iy r€OMETPUUECKHE HEPABEHCTRA,
MEPIICHAUKYJIAPOM U HAKJIOHHOM. CHMMETPHIO B PELICHUH 3a/1a4

PaccrosiHue ot TOYKM 10 TPSAMON
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OKpyXHOCTBb. 18 OKpyXHOCTB, XOPZbl U THAMETPBIL, DopMyIUpPOBaTh ONPEACICHUS.

I'eomerprueckue mecra UX CBOMCTBA. B3anmHoe OKPYKHOCTH, XOPJbl, TMaMEeTpa U

touek. [TocTpoenus PacCIIOJI0KEHUE OKPYKHOCTH KacaTeJIbHOU K OKPYKHOCTH.

C IIOMOLIBIO LIUPKYJIS u npssmon. KacarenbHas u cexymas | M3ydarb ux cBOWCTBA, IPU3HAKU,

U JIMHEUKH K OKPY>KHOCTH. IIOCTPOEHUE YEPTEKEH.
OKpy>XHOCTb, BIIUCAHHAs B YIOJI. HccenenoBath, B TOM YHCIIE HCTIOIB3YS
[ToHATHE O rEOMETPUUECKOM MECTE | LU(POBBIE PECYPCHI: OKPYKHOCTb,
Touek. lIpuMepsl reomeTpuyecKkux BIIMCAHHYIO B YTOJI; LIEHTP OKPY’KHOCTH,
MECT TOYEK HA IIOCKOCTH. BIIMCAaHHOM B YTOJI; PAaBEHCTBO OTPE3KOB
OnucanHast OKPYXHOCTb KacaTeIbHBIX.
TPEYroJIbHUKA, €€ LICHTP. OBnazneBaTh NOHATUEM ONMCAHHOU
Meron reoMeTpuIeCcKuX MECT OKPYKHOCTH TPEYTOJIbHHKA.
TOYEK IIPU PELICHUU @opMynupoBaTh ITaIlbl 33124
Ir€OMETPUYECKUX 3a/1ay. Ha NIOCTPOEHHE (ITOCTPOEHUE,
O6ocHOBaHUS MPOCTEUIITUX JI0Ka3aTeJIbCTBO, NCCIIEIOBAHHUE),
IIOCTPOEHMM, dTAIbl 3a0a41 IIPOBOJIUTH 3aJ1a4M HA IIOCTPOCHHUE,
Ha IIOCTPOEHHUsI, PELLICHHE 3a7a4 OCYLIECTBIIATH OCHOBHBIE IIOCTPOEHHUS
Ha IIOCTPOEHUE LIUPKYJIEM LUPKYJIEM U JIMHENKOU.
Y JIMHEHUKOU 3HAKOMUTBCA C UCTOPUEN Pa3BUTHS

Ir€OMETPHH, KIIACCUYECKUMH 3a7a4aMu
0 ITIOCTPOEHUHN

[ToBTOpenue, 0000MIECHNE, 10 [ToBTOpeHue u 0600ImIEeHNE Pemate 3a1aun, WILTIOCTPUPYIOIIKE CBA3U

CUCTEMATHU3alHs] 3HAHUI OCHOBHBIX ITOHSATHI U METO/0B MEK]ly pa3IMYHbIMU TEMAaMH Kypca
Kypca 7 Kiacca

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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8 KNIACC
HasBanue pasnena Komunuectso OCHOBHBIE BH/JIbI I€ATEILHOCTH
OcHOBHOE coepKaHne
(TemnI) Kypca 4acoB 00 yJaromuxcs
YeTbIpeXyroabHUKA 22 [Tapannenorpamm, €ro Npu3HaKu N300paxkaTh 1 HAXOJUTh HA YEpTEkKaX

Y cBOWCTBA. IIpsAMOYroNbHUK,
poMO, KBajpaT, X IPU3HAKHU U
cBoiicTBa. CpenHsis JINHUS
TpeyronbHuKa. Tparnenus.
PaBHOOenpeHHas Tpamemus, ee
CBOMCTBA U IPU3HAKHU.
[IpsimoyrosibHas Tpanenus.
Cpenssis TMHUS TPAICLHH.
Teopema daineca. Teopema

O IPONOPLIMOHAIBHBIX OTPE3KaX.
LleHTp Macc TpeyroyibHUKA.
LleHTpanbHO-CUMMETPUYHBIE

burypsl

YETBIPEX YT OJILHUKH Pa3HBIX BUIOB M HX
AJIEMEHTBHI.

DopMyIupoBaTh OMPEIEICHUS
napajijiesiorpamMma, npsiMOyrojabHUKA,
pomMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
Tpamneuuu, IpMOyTroJbHON Tparenuu.
Jloka3bIBaTh U UCIOJIb30BATh

IIpY pelIeHUH 3a]]a4 TPU3HAKU U CBOMCTBA
napajienorpaMma, mpsMOyroabHUKA,
poMOa, KBajipaTa, Tpaneuu, paBHOOOKOMH
Tpamnennu, IpMOyTroJIbHON Tpareuy.
Jloka3bIBaTh U UCIOIH30BAThH

pu pelieHun 3aaa4d Teopembl Darneca

U O IPOMOPLMOHAIILHBIX OTPE3KAX.
@opMynMpOBaTh U JOKA3bIBaTh CBOWCTBA
TOUYKH TIepeceyeHs] MeINaH
TPEYTOJbHUKA; IOTy4YaTh MPEACTABICHUS
0 METO/JI€ Macc, O CBSI3U ¢ (PUBUKOM.
dopMyInUpoBaTh ONPEEICHHE

U JI0Ka3bIBaTh CBOMCTBA IIEHTPAJILHO-
CUMMETPUYHBIX QUTYD.
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Pemiats 3a71a4u ¢ UCMOIB30BAHUEM
CBOICTB U MPU3HAKOB NapajuieIorpaMma.
[TpoBOAUTH AEeNeHUE OTPE3Ka HA paBHBIE
YacTHU C MTOMOMIBIO [IUPKYJIS U JIMHEUKH.
Hcnonb3oBaTh UdpOBBIC PECYPCHI

JUTSL UCCTIEIOBAHUSI CBOMCTB M3y4aeMbIX

buryp u KoHpUrypamui

[Tonobue 16 [TomoOue TpeyroibHUKOB, HaxoauTs nogoOHbIe TPEYrodbHUKH
KOO(PPUITUEHT OA00US. Ha FOTOBBIX YEPTEXkKaX, YKa3bIBATh
[Tpuznaku mogo0Oust COOTBETCTBYIOIIME MPU3HAKU TOA00USI.
TPEYT OJIbHUKOB. Omnpenensate napbl NOA0OHBIX
[Tpumenenune nogodus TPEYTOJIbHUKOB B T€OMETPHUUECKHUX
IPU PELICHUU MPAKTUYECKUX KOH(UTypaLusx.
3aga4. BeBenenue noHsTus Pemars 3amaun Ha noxo00OHbBIE
npeoOpa3zoBaHus MOA00OUS TPEYrOJIbHUKHU C TTOMOUIBIO
U IOJIOOHBIX PUTYD CaMOCTOSITEJILHOTO ITOCTPOECHUS YEPTEKEN

Y HaXOXJICHUS TTOI00HBIX TPEYTrOJHbHUKOB,
C YKa3aHHEM IMPU3HAKOB MOI00USI.
IIpoBoauTE NOKa3aTENbLCTBA

C MICTIOJTb30BAaHUEM MPU3HAKOB TIOIO0MSI.
[IpumMeHsTh MOTy4YeHHBIC 3HAHUS

P pPEIICHUU T€OMETPUUECKIX

Y TIPAKTUYECKUX 3a]1a4.

3HaAKOMUTHCS C TTOHSATUSIMU
npeoOpa3oBaHus MOJ00MS 1 MOAOOHBIX

¢uryp
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[Inomanp 16 [lonsatne miomaau. CBoiicTBa @opMynMpOBaTh CBOKWCTBA ILJIOIIA/IH,
TIOIIA/ICH TEOMETPUYECKUX (GUTYP. | BBISICHATH WX HATJISATHBINA CMBICII.
[Ipocreiimme GhopmyIIbl BeiBomuTh hopMyiibl TII0MATN
JUTSI TUTOIIAIN TPEYTOJIbHUKA, napajiesiorpaMma, TpeyroJibHHKA,
napajenorpaMmma, pomoa Tpanenuu u3 GopMyIbl TIIOMATH
u Tpanenun. [Inomaan mogo0HbIX MPSIMOYTOJIbHUKA (KBaaparta).
buryp Haxonuts momanu guryp,
M300paKEHHBIX HA KJIeT4yaToi Oymare,
UCIOJIb30BaTh pa30UEeHNE HA YACTU
U JIOCTPOCHHE.
Haxoauts momaan mogqo0HbIX Guryp.
Beraucisate Tutomany pa3anaHbIX
MHOT'OYTOJIbHBIX (PUTYP.
Pemats 3agaun Ha mIomanb
C IPAaKTUYECKUM COJICpKAHUEM
Teopema Iudaropa 18 Teopema [Mudaropa. [Ipumenenune 3HAKOMUTBCS C UICTOPUEH TEOPEMBI
Y Hayajia TPUTOHOMETPUU Teopembl [Tudaropa npu penieHnn [Tudaropa.
MPAKTUYECKUX 3a]1a4. Joka3zpiBaTh TeopeMy [ludaropa.
[IponopirioHa bHBIE OTPE3KU Jloka3bIBaTh COOTHOIICHUS MEXKITY
B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE. IPONOPIHUOHATBHBIMHU OTPE3KAMHU
CuHyc, KOCUHYC, TAHT€HC B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE
¥ KOTaHT'€HC OCTPOTO yria Y TIPUMEHSTH UX MPH PEIICHUN
IPSMOYTOJILHOTO TPEYTOJIbHUKA. TeOMETPUYECKUX 33/1a4.
Tpuronomerpudeckue QyHKITUN PemaTs 3amaun Ha IPUMEHEHUE TEOPEMBI
yriioB B 30°, 45° u 60° [Tudaropa, B ToM 4ncie ¢ MPAaKTUYECKUM
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COZIEp)KaHUEM.
Onpenenars OCHOBHBIE
TPUTOHOMETpUYECKHE (PYHKITUU yTria

C ITIOMOUIBIO MPAMOYTOJIBHOTI'O
TPEYroJIbHUKA, COCTABIIATH TAOJIHUITY
3HAYEHUU TPUTOHOMETPUUECKHUX ()YHKITHI
IUIsl OCHOBHBIX YTJIOB.

[IpuMeHATh MOTy4YEHHbBIE 3HAHUS

Y YMEHUS MPU PEMIEHUN MPAKTHUYECKUX

3a1ay.
3HAKOMUTBCA C UCTOPUEN Pa3BUTHS
TPUTOHOMETPUH
VYTIIbl U YETBIPEXYTOJIBHUKH, 20 BrimcaHHbIE U IEHTPAIbHBIE YIJIbL, @opMyIMpPOBaTh OCHOBHBIE ONPENEIICHMUS,
CBSA3aHHBIE C OKPYKHOCTBIO YroJi MeXIy KacaTelbHOU CBSI3aHHBIE C yIiaMH B Kpyre (BOIUCaHHbBIN
Y XOPJIOM. YTIIbI MEXKIY XOpJIaMu yroJ1, IEHTPaIbHbIN yron).
U CEKYLLIUMH. HaxonuTe BIMCAaHHBIE YIJIbI,
BrucanHble 1 OnMCaHHbIE ONUPAIOLIUECS HA OHY AYTY, BBIYUCIIATH
4eTBIPEXYTroJbHUKH. CBOMCTBA YIJIbI ¢ TOMOIIBIO TEOPEMBI O BIMCAHHBIX
Y IIPU3HAKH BIIMCAaHHOTO yriax, TEOpEMbI O BIIMCAHHOM
YETBIPEX YT OJIbHUKA. YETBIPEX YT OJIbHUKE, TEOPEMBI
B3aumMHOeE pacnosniokeHue IByx O LIEHTPAJIILHOM YTJIE.
okpyxHocTten. Kacanne HccenenoBath, B TOM YHCIIE € TOMOLIBIO
OKpyxHOcTel. O0ume M(pPOBBIX PECYPCOB, BIMCAHHBIE

KacCaTCJIbHBIC K JIBYM OKPYXHOCTAM N OIMMCAHHBIC YCTBIPCXYI'OJIbHHUKH,
BBIBOOUTH UX CBOMCTBA U IIPHU3HAKH.
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Hcrmonp30BaTh 3TH CBOMCTBA U TPU3HAKU
IIPU PELICHUU 33]1a4

YACOB I1O ITPOTPAMME

[ToBTOpenue, 00001IICHNE, 10 IToBTOpEHNE OCHOBHBIX IMOHATHN Pematp 3a1aun, WILTFOCTPUPYIOLME CBSA3U

CUCTEMAaTH3allusl 3HAHUI 1 METOJI0B KypcOB 7 U 8 KJIacCOB, MEK]ly pa3IMYHbIMU TEMAMU Kypca
0000111eHEe 3HaHUHI

OBUIEE KOJIMYECTBO 102
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9 KUIACC
Hasanue paznena KommuecTtBo OcHOBHbIE BU/IBI AEATEILHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkanue o0 y4JaroImuxcs
Peurenue TpeyrosibHUKOB 22 CuHyc, KOCUHYC, TAHT€HC YTJIOB DopMyIMpPOBATh OMPEICIICHUS
ot 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKUX (PYHKIIUM TYIBIX
TPUTOHOMETPUUECKOE TOXKJIECTBO. 1 NPAMBIX YIJIOB.
DOpPMYIIbI IPHBEACHUS. CocraBisaTh TabJIMIly 3HaYEHUN
Pemenue tpeyronbHukoB. Teopema | TPHTOHOMETPHICCKHUX yHKuHit
KOCHHYCOB U TEOPEMA CHUHYCOB. JUIs OCHOBHEIX yri10B oT 0 10 180°,
Pemenne npaktuyeckux 3aaaqd BpIBOAUTH COOTHOILIICHUST MEXKIY
C UCIIOJIb30BAHUEM TEOPEMBI TPUTOHOMETPUYECKUMH (PYHKITUSIMH.
KOCHUHYCOB U TEOPEMBI CUHYCOB. BriBoauTh npocTeiiiirie GopmMyIibl
Tpuronomerpudeckue GopMyIIbI IIPUBEACHUS U3 TEOMETPUUECKUX
JUTISL TUTONIAM TPEYTOJIbHUKA, COoO0paxeHui.
napajsenorpaMmma. BrIBOAUTE TEOpEMY KOCHUHYCOB U TEOPEMY
®opmyna I'epona. ©opmyia CHUHYCOB (C painycOM ONUCaHHOU
IIOIIAAN BBIITYKJIOTO OKPYXHOCTH).
YETBIPEX YT OJIbHUKA Pemate 3anaun no reomerpun
C HCIMOJIb30BAHUE TEOPEM KOCHHYCOB
Y CHHYCOB, HAXOJUTh PaJNyC OMUCAHHOU
OKPY>KHOCTH.
Pematp npaktrueckue 3amauu,
CBOJALLIMECS K HAXOXKICHHUIO Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA.
BpIBOOUTH TPUTOHOMETPUYECKHUE
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(dbopMyITBI TS TIIOMIAAN TPEYT OIbHHKA,
napasienorpamma, popmyiy ['epona,
dbopMyITy TIIOIAIU BEITYKIOTO
YETBIPEX YT OJIbHUKA.

Pemate 3amaum ¢ ucnonab30BaHuEM
W3YYCHHBIX TEOPEM U COOTHOIIICHUH.
Pemarp mpakTudeckue 3aaauu

Ha HaXOXKICHHE IJIONIAN C IPUMEHEHUEM
JTaHHBIX (HOPMYJT

VYrnoBoit ko3 puLreHTt
1 CBOOOIHBIN YJICH, UX

[TooOue TpeyroibHUKOB 12 Xopasl U TOJOOHBIE TPEYTOIbHUKN | J[OKa3bIBaTh TEOPEMBI O ITPOU3BENECHUN
B OKpYKHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHNUN
O MPOMU3BEIAEHUN OTPE3KOB XOPJ, OTPE3KOB CEKYIIUX, TEOPEMY O KBaJIpare
TEOPEMBI O IIPOU3BEACHUN KacaTelbHOW, TeopeMbl UeBbl 1 MeHnenast.
OTPE3KOB CEKYIIUX, TeOpeMa HccnenoBath, B TOM YHCIIE € IIOMOLIBIO
O KBaJpaTe KacaTeJIbHOMU. (G POBBIX PECYPCOB, U3ydaeMble
IIpuMeHeHue pu peleHnn KOH(UTYypaluu.
reOMETPUYECKUX 3a1a4. [IpuMeHATh JaHHBIE TEOPEMBI
Teopemsbl UeBbl 1 MeHemnas. [IPU PEIIEHUU TE€OMETPUUECKUX
[TonsTne 0 romoreTnn 3a1ay.
3HaKOMUTBCSA C ITIOHATUEM O TOMOTETHH,
C €r0 IPUMEHEHUEM, B TOM YHUCIIE
B IIPAKTUYECKUX CUTYaLUAX
Meron koopauHaT 10 VYpaBHeHHE IPSIMOMN Ha IDIOCKOCTH. | OcCBamMBaTh NOHATHE MPSMOYTOJIBHON

CUCTEMbI KOOPAHWHAT, ACKAPTOBLIX
KOOpAHWHAT TOYKH.
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TEOMETPUYECKAN CMBICIL.
[TapannensHOCTH

Y NIEPIEHIUKYISPHOCTD MPSAMBIX
(uepe3 yriaoBoit KOdPPUIUEHT).
YpaBHEHHE OKPYKHOCTH.
Haxoxnenue nepeceueHui
OKPYXHOCTEU U MPAMBIX

B KoopauHaTax. @opmyna
pPAcCTOSIHUS OT TOYKH J10 TIPSIMOM.
[Inomane mapauienorpamMmma

B KOOpJMHATAaX, IOHSITHE

00 OpUEHTUPOBAHHOM TIJIOLIATH.
[Ipumenenne MeTo1a KOOpAUHAT
B MIPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUECKHUX 3a/1auyax

BriBomuTh ypaBHEHUS IPAMON

B KOOpPIMHATAaX, YypaBHEHUE
OKPY>KHOCTH.

Be1genaTs noJiHbIN KBaApaT

JUIS1 HAXOKJICHUS LIEHTpa U painyca
OKPY>KHOCTH I10 €€ YPABHEHHIO.
Haxonuts TOUkM nepeceyeHrs npsiMbIxX
Y OKPY>KHOCTEU B IPSIMOYTOJIbHOMN
CUCTEME KOOpIMHAT.

Pemrars 3aaum Ha HaxXOXKIEHUE
pPacCTOSIHUSL OT TOYKH J10 IIPSIMOM.
BriBoguth (hopmyny miomagn
napajuieJorpaMma B KOOpANHATax,
3HAKOMUTHCS C IMOHSITUEM
OPUEHTUPOBAHHOW TIJIOIIA/IHA.
[IpuMeHAT METOL KOOPAUHAT

B MIPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUECKUX 3a7a4ax, UCCIEN0BATh
MIPUJIOKEHHS] METOAA KOOPIUHAT

B BBIYMCIIUTEIbHON MaTeMaTUKE

1 nH(pOpMaTHKE.

Hcnonp3oBaTh HUPPOBBIE PECYPCHI
JUISL TIOCTPOEHUSI U UCCIIEIOBAHU.
3HAaKOMUTBCS C HCTOPUEN PA3BUTHUSA
TEOMETPHUH, UCTOPUEN METOIA
KOOpAUHAT
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Bexkropsl

20

Bexkropsl Ha mmockoctu. ClnoxeHne
Y BBIUMTAHHE BEKTOPOB — MPaBHIIA

TPCYIrOJIbHHUKA U I1apajlICIorpaMma.

YMHOXEHHUE BEKTOPa Ha YHUCJIO.
Koopnunatsl Bexktopa. CroxeHue
Y BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpPA HA YUCIIO

B KOOpJIMHATAaX.

[IpuMeHeHne BEKTOPOB B (PU3HKE,
LEHTP Macc.

[TonsiTHe 0 Oa3uce (Ha IIOCKOCTH).
PaznoxeHust BEKTOPOB MO 0a3ucy.
CkanspHoe NpOn3BEICHHE
BEKTOPOB, FTEOMETPUUYECKHUIT CMBICI
Y BBIpQXKEHUE B JIEKAPTOBBIX
KoopauHaTax. J[ucTpubyTHBHOCTH
CKJIIPHOTO MPOU3BEACHUS.
CxkansapHoe Mpou3BEACHUE

Y MPOELUPOBAHUE.

[IpruMeHeHne CKaasipHOTO
MIPOU3BEICHUS BEKTOPOB

JJIS1 HAXOKJICHUS! JJIUH U YTJIOB.
Pemenne reomeTpuieckux 3aaaqd
C TIOMOIIBIO CKAJISIPHOTO
MIPOU3BEICHUS

BBoIUTH BEKTOpHI KaK HAMPABIECHHBIE
OTPE3KH, UCCIIEI0BATh T€OMETPUUECKUIN
(mepemerieHue) U GU3NIECKUit (Crma)
CMBICJIbI BEKTOPOB.

3HaTh ONpPEAEIICHUSI CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOXKEHHS BEKTOpA Ha YHCJIO,
MCCIIEA0BATh F€OMETPUUECKUIM

1 QU3NYECKUN CMBICIT ITUX OIepaIluid.
Pemars reomMerpruueckue 3aiauu

C UCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBath CBSI3b BEKTOPOB

C OHATHUSMU PAaBHOACHCTBYIOIIEH CHII
Y PABHOBECHSI CHJI, IPUMEHATHh BEKTOPBI
K MPOCTEHIINM 3a7a4aM MEXaHUKHU

Y CTaTUKHU.

PackitanpiBaTh BEKTOp 1O 1BYM
HEKOJUIMHEAPHBIM BEKTOpaM,
pacKJIaibIBaTh BEKTOPHI CUJI C TOMOILBIO
MIPOCLIMPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOILLIEHUH.

OrnpenensTs CKAIIPHOE MPOU3BEACHUE
BEKTOPOB F€OMETPUUYECKH

Y B KOOPAMHATAX, JOKa3bIBaTh
PAaBHOCHWIIBHOCTB OIPEACICHUN

U JUCTPUOYTUBHOCTD CKAJIAPHOTO
IIPOU3BEICHUS.
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Boruucasats cyMMy, pa3sHOCTb M CKaJISIPHOE
IIPOU3BEIEHUE BEKTOPOB B KOOPANHATAX.
[IpuMEHATH CKaJIIPHOE POU3BEICHNE
JUIS1 HAXOKJICHUS! JJIUH U YTJIOB.
HccnenoBath CBA3b CKAISPHOTO
IIPOU3BENEHUS U OPTOTOHAIILHOT O
MIPOCLIMPOBAHUS, IPUMEHSATh B 3a]1a4aX.
Pemars reomerpruueckue 3a1auu

C IOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.
Pemate 3anaun Ha MpakTUYECKOE
IPUMEHEHUE CKAJSIPHOTO MPUIIOKEHUS

B (pu3mKe (BbIUMCIEHUE PAOOTHI

B MCXAHHUKE)

JInuHa OKpY>KHOCTH 16 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU, @ opMyIHpPOBaTh OINPENCIICHUE

Y ILIOIIAb Kpyra BBIYMCIICHUE UX JJIEMEHTOB. IIPaBUJIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh
Yucno © v mHa OKPY>KHOCTH. WX DJIEMEHTHI.
JnmuHa nyru OKpyKHOCTH. Ilonb30BaTbCs MOHATHEM JJIMHBI
Pannannas mepa yria. OKPYKHOCTH, BBEJICHHBIM C IIOMOILBIO
[Inomane Kpyra u €ro 3JEMEHTOB MPaBUJIbHBIX MHOTOYTOJIbHUKOB,
(cexTopa M CeTMEHTA). ONPENENATh YUCIIO T, IJIMHY IYTU
Briuncnenue nepuMeTpoB U paJiIiaHHYyIO Mepy yria.
U wioniaaen guryp, Bkmovaronmx | [IpoBoauTts nepexos oT paguaHHOW MEpHI
DJIIEMEHTHI Kpyra yria K rpaJlyCHOW U Ha00OPOT.

OmnpenenaTs IIOMAAL Kpyra.
BeBoauTts hopmysibl (B rpalycHOM
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Y paJIMaHHON Mepe) JJIsl JIUH YT,
IJIOIIAEH CEKTOPOB U CETMEHTOB.
BrraucasaTs miomnanam cioxkHbeIX Guryp,
BKJIFOYAIOIIHNX 3JIEMEHTHI OKPYKHOCTH
(xpyra).

HaxoauTs momaay pa3inyHbix Guryp
B 33Jla4ax peajbHOU KU3HU

JIBM>KEHUS TITIOCKOCTH 10 LlenTpanbHass CHMMETPHUSI. Pa3bupats npumepsl, HILTIOCTPUPYIOIIHE
LleHTpanbHO-CUMMETPUYHBIE MOHSATHUSI IBUKEHUS, LIEHTPOB U OCEMN
¢burypsl. [ToBopot. OceBas CUMMETPUH.
cummeTpus. Ourypel, DOopMyIIHPOBATH ONPEACIICHUS IBUKCHUS
CUMMETPUYHBIE OTHOCUTEIBHO IJIOCKOCTH, MTApaJuIEIbHOIO MEPEHOCA,
HEKOTOPOU OCH. MOBOPOTA, EHTPAIBHON U OCEBOU
[TapansenpHbIi IEpEHOC. CUMMETPHUH.

[ToHsITHE IBUXKEHHS U €T0 Jloka3pIBaTh X CBOMCTBA, HAXOAUTH
cBoiicTBa. PaBeHncTBo uryp. HETIOJIBUKHBIE TOYKH, OCU CHMMETPUHU.
[IposiBneHus cuMMeETpUN HaxoauTh nEeHTpBI 1 OCH CUMMETPUI

B MIPUPO/IE, )KUBOIMCH, CKYJIBITYpE, | MPOCTEUINX PUTYP.

apXUTEKTYpE. [IpuMeHTh MapauiesIbHbIA IEPEHOC
Komno3unuu nBr>xeHun Y CUMMETPHUIO NPU PEUICHUN
(mpocreiiiire npuMephl). r€OMETPUUECKUX 3a/1a4.

[IpruMeHeHnE B T€OMETPUUECKUX Hcnons3oBath U(ppoBHIE pECypChl
3ajadax JUISL IOCTPOEHUM M UCCIIEIOBAHUI

npeoOpa3oBaHU MIOCKOCTH
¥ KOMITO3UIINH JIBFKCHH.
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3HAKOMUTHCA C MPOSBICHUSIMA
CHUMMETPHUH B IPUPOJE, KUBOIIUCH,
CKYJIBIITYpPE, apXUTEKTYpE

[ToBTOpenue, 00001IICHNE, 12 [ToBTOpEHNE OCHOBHBIX IMOHATHN CB00OTHO OTIEpUPOBATH MOHATHSIMHU:

cUCTeMaTu3alus 3HaHU! ¥ METOJIOB KYpcOB 7—9 Ki1accos, ¢durypa, Touka, npsMas, yrod,
000011IeHN e U CUCTeMAaTH3alus MHOTOYTOJIbHUK, paBHOO€IPEHHBII
3HAHUU Y PABHOCTOPOHHUM TPEYTrOJbHUKH,

PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIHAHA,
OMCCEeKTpHCa U BBICOTA TPEYrOJIbHHKA,
napajijiesiorpaMmM, poMO, IPAMO-YT OJIbHUK,
KBaJIpaT, TPaIeIus; OKPY>KHOCTb,
KacareJabHas; paBEHCTBO U MOI00ME
buryp, TpeyroIbHIUKOB; MAPALICIHHOCTD
U TIEPIEHIUKYISIPHOCTD MIPSIMBIX, YroJl
MEXIY TIPSIMBIMH, CHMMETPHUSI
OTHOCHTEIIBHO TOYKH U TIPSAMOM; JJTMHA,
paccTosiHKe, BEIMYUHA YTJIa, IJI0MAIb,
TIEPUMETD.

Hcnonb30Bath GOpMYIIBL: IEpUMETPa

Y TUTOIIAIM MHOTOYT OJIbHUKOB, JJIMHBI
OKPYXKHOCTH M TUIOIIAIN Kpyra, o0beMa
MPSIMOYTOJILHOTO TIapaJIJICIICTIUIIC IA.
CB0OOAHO OTEepUpPOBATH MOHSITUSMH:
PSIMOYTOJIbHASL CHCTEMA KOOPIMHAT,
BEKTOP; UCIIOJIb30BaTh 3TH MOHSTHSI
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JUISL IPEJICTABJICHUS JAHHBIX U PEIICHUS
3aJlay, B TOM YHUCJIE U3 IPYTUX y4eOHBIX
MPEIMETOB.

Pemrars 3a7aun Ha MOBTOPEHUE OCHOBHBIX
MOHATUH, WIUTIOCTPALUIO CBI3EU MEXKIY
Pa3IMYHBIMU YACTSIMU Kypca.

BriOupath MeTO1 17151 pEeIIeHUs 3a/1a4uH.
[IprMeHATh MOTy4YEeHHBIE 3HAHUS

B CMEXKHBIX 00JIaCTSX, B MPAKTHUKO-
OPHEHTHUPOBAHHBIX 33/1a4axX

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YI'JIYBJIEHHOM YPOBHE
B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOATHOCTh W CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTh KaK C TOUKHU 3pEHUs MPAKTHUYECKUX MPUITIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY 4YesoBeKy. Bospactaer wucno mpodeccuid,
IpU OBJAJICHUH KOTOPBIMU TpeOyeTcss Xxopornas 0a3oBas TOATOTOBKa B 00JacTu
BEPOSATHOCTU U CTaTUCTHKH, TaKas MOATOTOBKA BaKHA I MPOJOJDKEHHST 00pa30BaHUs
U JIJIS1 YCHEIIHOM MpoQecCHOHANbHON Kapbephl.

Kax11p1i1 4esnoBeKk NOCTOSIHHO IPUHUMAET PEIIEHUsI HA OCHOBE HMEIOUIUXCS Y HETO
naHHbIX. JJ11 000CHOBAaHHOT'O MPUHSTHS PEUICHUS B YCIOBUSAX HEJIOCTAaTKA UM U30BITKA
uHpopMali HE0OXOJUMO B TOM YHUCIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE
U CTaTUCTHUYECKOE MbllUIeHHe. VIMEHHO TO03TOMY BO3HHKJIA HEOOXOAMMOCTH
dbopMupoBaTh y 00ydammuxcs GyHKIMOHAIBHYIO TPAMOTHOCTD, BKITFOUYAIOIIYIO B CeOs
YMEHHE BOCIIPUHUMATH U KPUTUYECKHA aHAIU3UPOBATH MH(POPMALIHIO, PEACTABICHHYIO
B pasnUYHBIX (OpMax, MOHUMATh BEPOATHOCTHBIA XapakTep MHOTHUX peabHBIX
MPOLIECCOB U 3aBUCUMOCTEW, MPOU3BOAUTH MPOCTENIIINE BEPOSTHOCTHBIE PACU €THI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU MpUHUUIIAMH cOOpa, aHamu3a
U TPEACTaBICHUS HaHHBIX W3 pa3jMuHbIX cdep KU3HM OOIIecTBa U TOCyAapcTBa
npuobmaer oOydJaromuxcsi K  OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOpPUKH pa3BUBAaE€T HABBIKM OpraHu3aluy mepedopa W TMoOJcYeTa dYucia
BapUaHTOB, B TOM YHCJE B MPHUKJIAIHBIX 3a/JayaX. 3HAKOMCTBO C OCHOBaMHU TEOpUU
rpadoB co3naer maremMaruueckud (QyHaameHT Uit (GOpMUPOBAHUS KOMIIETEHIIMI
B oOmactu uHOpMaTUKK M UHUPPOBBIX TexHOJorud. Ilpw M3ydeHHH CTATUCTUKH
U BEPOATHOCTU OOOTralllaloTCs MPeCTaBIECHUsI 00YYaIOUXCsl O COBPEMEHHON KapTHUHE
MHpa U METOJaxX ero MccienoBaHus, (GOpMHUpPYETCs MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COLUMAIbHO 3HAaYUMOW HH(OpMalMu U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT O MBIIIJIEHUSI.

B cooTBeTcTBUM C AaHHBIMH LIEJSIMH B CTPYKTYpPE HpPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTB U CTaTUCTHKA» OCHOBHOT'O 00111er0 00pa3oBaHus Ha YrIyOJIeHHOM YPOBHE
BBIICJICHBl  CIICAYIOIIME COAepKaTeabHO-MeToauueckue suHuu: «lIpencraBnenue
JAaHHBIX U OMHcaTeIbHasl CTaTUCTUKA», «BeposTHOCTEY, «JIeMEHThl KOMOUHATOPUKN,
«BBenenue B Teoputo rpagoBy», «MHOxKECTBa», «Jlorukay.

Conepxxanne nuHuu «llpeacraBieHue TaHHBIX W ONMCATENbHAs CTATUCTHKA
CIIY’)KUT OCHOBOM 1Ji1 ()OpMHUPOBAHUSI HABBIKOB palbOThl ¢ MHpOpMAIUEH: OT YTCHUS
U UHTEeprpeTanuu WHGOpMalMM, MPEACTABIEHHON B TaldnMUax, Ha Jauarpammax
u rpadukax, n0 cOopa, NPEICTaBIECHUS M aHallM3a JAHHBIX C HCIOJb30BAHHEM
CTaTUCTUYECKUX XapaKTepUCTHUK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
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oOydaromuecss ydarcss CYUTHIBAaTh M HWHTEPHPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMeHTUPOBaTh U KPUTUKOBATh MPOCTENIIINE TUIIOTE3bI, Pa3MBIIIATE HAJl (pakTopamu,
BBI3BIBAIOIMMM HW3MEHYMBOCTh, M OLEHUBATh WX BIMSHHAE HA pPacCMaTpUBAECMBIE
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIYYalHOW W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHIECHIMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM I W3y4EHUS
TEOPUU BEPOSATHOCTEN. bosplioe 3HaUueHNE UMEIOT ITPAKTUYECKUE 3a1aHUs, B YaCTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOZEIISIMU.

[TonsiTve BEPOSITHOCTU BBOJAUTCS KaK Mepa IMpPaBIONOA00Ms CIy4ailHOro COOBITHS.
[Tpu n3yyeHnn yuyedbHOro Kypca oOydarouuecs: 3HaKOMSITCS € MPOCTEHIINMU METOAAMHU
BBIYMCJIEHUSI BEPOSATHOCTEM B CIYyYalHBIX SKCHEPUMEHTAX C PAaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOSTHOCTHBIMU 3aKOHAMH, IO3BOJISIOIIMMU CTABUTH
U pelath 0oJiee CI0XKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HauyaJIbHbIE TIPE/ICTABICHUS
O CJIy4alHBIX BEJINYUHAX U UX YUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHU OIIEpAallsIMUA HaJ MHOXKECTBAMH, PaCCMATPUBAIOTCA
OpUMepsl TPUMEHEHHsS TpadoB M DJIEMEHTOB TEOPUM MHOXKECTB I PELICHUS
3aa4, a TAaKXKE HCIOJb30BAaHUS B JPYIMX MAaT€MaTHYECKUX Kypcax M Y4YEOHBIX
Ipeamerax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepoaTHOCTh U CTaTUCTHKA», B KOTOPbBIT
BXOIAT paszgensl: «lIpencraBneHue JaHHBIX M ONMCATENbHAs  CTATHCTHKAY,
«BeposaTHOCTBY, «DNEeMEHThl KOMOMHATOpUKW», «BBeneHue B Teopuio rpadoBy,
«MHuoxectBa» u «Jlorukay.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HM3Y4YEHHUS Yy4yeOHOro Kypca
«BeposTHOCTh M cTaTucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Henenio),
B 8 kitacce — 34 vaca (1 vac B Heneno), B 9 knacce — 34 yaca (1 4ac B Heelno).

Bo3MoxkHa KOppeKTHPOBKa OOIIETO YKCIIa YaCOB, PEKOMEHIOBAHHBIX I U3y4EHUS
y4eOHOro Kypca, ¢ y4eTOM WHIUBUAYaTbHOTO OX0a 00pa3oBaTeIbHBIX OpraHu3aui
K YIJyOJEHHOMY HW3YYEHHIO BEPOSTHOCTH M CTAaTUCTUKH, B pPaMKaxX COOJIOJEHUS
TUTMEHUYECKMX HOPMATUBOB K HE/IeNbHON 00pa3oBaTeNbHOM HarpyskKe.

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiieHre JaHHBIX B BUJIE TaOJHUII, JUarpaMM. 3anojiHeHUEe TabuIl, YTCHHE
U TIOCTPOCHHE CTOJOMKOBBIX (CTONOYATHIX) U KPYTrOBbIX JuarpamMM. UreHue rpadukoB
peasibHBIX ~ TIpoleccoB. M3Bnedenwe wuHbOpMaMK W3 IMarpaMM U TaOJMII,
HCIIO0JIb30BAHUE U UHTEPIIPETAIMS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeaHee apudMeTHYecKoe, MeJuaHa, pa3Mmax,
HauOoJbIlIee ¥ HAaUMEHbIIIEEe 3HAUYCHUS, KBApPTWIH, CpeHEe TapMOHUYECKOEe, CpeaHee
rapMOHHYECKOE YMCIIOBBIX JAHHBIX.
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[Ipumeps! cirydailHOM U3MEHYMBOCTH IIPU U3MEPEHHUSIX, B MACCOBOM MPOU3BOJICTBE,
TEH/ICHIIUU U CTydaiHble KoJeOaHusl, TPYNIUPOBKA JaHHBIX, MPEJICTaBICHUE CIydaitHON
U3MEHYMBOCTH C TIOMOIIBIO JHarpaMM, YacTOThl 3HAYEHWH, CTaTUCTHYECKas
YCTOMYUBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Ynucno pedbep u cymmMapHasi CTeneHb
BepmuH. [lonarue o cBs3ubIX rpadax. [lytu B rpadax. lenu u nuxnsl. O6xoxa rpada
(oiinepoB nyTh). [loHsiTHE 00 OpHeHTHpOBaHHOM Tpade. Permienue 3agad ¢ MOMOIIBIO
rpadoB.

YTBepkneHuss W BbICKa3biBaHUSA.  OTpuIlaHWE  YTBEPXKACHHS,  yCIOBHBIC
YTBEPKIEHUS, OOpaTHBIC M PABHOCUJILHBIC YTBEPKICHUS, HEOOXOIUMBIE B JOCTATOUHbBIC
YCIIOBHSI, CBOMCTBAa M MpH3HAKU. [IpOTHBOMOIOKHBIE YTBEPKICHHS, OKA3aTEIbCTBA
OT IPOTHBHOTO.

CrnyyaliHbIN 9KCIEpUMEHT (OTBIT) U CilydyailHOe coObITHE. BeposiTHOCTh 1 YacToTa
CIIy4afHOTO CcOOBITUS. POJIb MaIOBEpPOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHIMA
B IIPUPOJIEC U B OOIIIECTBE.

8 KUIIACC

MHOXECTBO M MNOJAMHOXKECTBO. [IpuMepbl MHOXKECTB B OKPYXKAIOIIEM MHUPE.
[lepeceuenne u oObeIMHEHHE MHOXKECTB. JluarpaMmmMbl Diiiepa. YucnoBble MHOKECTBA.
[Ipumepbl MHOXXECTB M3 KypcoB anreOpel U reomeTpuu. llepeuncineHue 31eMeHTOB
MHO>XECTB C MTOMOILbIO OPraHM30BaHHOrO Nepedopa 1 npaBuia yMHOxKeHUs1. Dopmyna
BKJIIOUCHUA-UCKITFOUEHUS.

OnemMeHTapHble  coObITUS. BeposiTHOcTM — ciiydailHbIX ~ COOBITUHA.  OMbBITHI
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CTydaitHbIi BHIOOD.

N3mepenne paccemBaHusi YMCIOBOrO MaccuBa. Jlucnepcus W CTaHIAPTHOE
OTKJIOHEHUE 4HucioBoro Habopa. CBoiCTBa AMCIEPCHH M CTaHAAPTHOTO OTKJIOHEHUS.
JlnarpaMMbl pacCEMBaHUs IBYX HAOIIOaEMbIX BEIMUNH. JIMHEWHAS CBS3b HA TUArpaMMe
paccenBaHusl.

Hepero. [depeBo cinyyaiiHoro skcnepuMenTta. CBOICTBA AE€PEBLEB: €IMHCTBEHHOCTD
MyTH, CBSI3b MEXAY YMCIOM BepiIMH U uucioMm pebep. [loHsTHEe 0 miockux rpadax.
Pemenne 3a1a4 ¢ TOMOIIBIO 1EPEBHEB.

Jlornueckue cow3bl  «M» u  «MJIM». Ca3p MexOy  JIOTUYECKHUMU
COIO3aMHM M OIlEepaluus MU HaJ MHOXeCTBaMH. lCIOJIb30BaHME JIOTMYECKUX COH30B
B anreope.

Cnyuaiinbie COOBITHS Kak MHOKECTBA 3JIEMEHTAPHBIX COOBITHIA.
[IpoTtuBomnonoxueie coObiTHs. Onepanuu Haj coObiTusiMu. Dopmysa  CIOXKEHUs
BEPOATHOCTEMN.

[IpaBuno ymMHOXEHHSI BEPOSTHOCTEW. Y CIIOBHAs BEPOSITHOCTh. lIpenacraBneHue
CIIy9aifHOT'O SKCTIEpUMEHTA B BHJIE JiepeBa. HezaBrcuMble COOBITHS.
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9 KUIIACC

KoMOunnaropHoe mnpaBuio ymHoxkeHus. llepecranoBkun u dakropuan. Yucno
couetanui U TpeyroiabHUK llackans. CBoiicTBa uucen coueranuili. bunom HeroTona.
Pemenue 3anau ¢ ucnoab30BaHUEM KOMOWHATOPHUKHU.

['eomerpuueckass BeposTHOCTh. Ciy4daillHbIi  BBIOOP TOYKH U3 (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka, U3 IYTH OKPYKHOCTH.

Ucnbitanns. Yenex n Heyaaua. Cepust ucnblTaHuid g0 nepBoro ycmnexa. Cepust
ucneiTannii  bepuymiu. BepostTHocTH cOObITUH B cepuM HUCHbITaHUN bepHyuim.
CnyualiHblii BBIOOP U3 KOHEYHOIO MHOXECTBA.

CiydaiiHass BEJIMYMHA WU pacOpelesieHHe BeposTHOCTEW. [Ipumepbl cirydallHbIX
BEIIMYUH. BaxkHble pacrpenencHus — YUCIIO MOMBITOK B CEpUU UCIIBITAHUM 10 IIEPBOTO
ycnexa M 4YUCJIO YCIEXOB B CepUM HcCHbITaHUM bepHymm (reomerpudeckoe
1 OMHOMHAIILHOE PACTIPEICIICHIS).

Marematnyeckoe OXUJAHUE CIIydalHOM BeJWYMHBL. DU3HYECKUU  CMBICI
MaTeMaTU4YECKOro oxunanusd. [IpuMepbsl UCNIOIB30BaHNUST MAaTEMATHYECKOTO OKHUIAHUS.
Jucnepcust M CTaHZApPTHOE  OTKJIIOHEHHWE CilydaliHOW BennuuHbl.  CBOlCTBa
MAaTeMaTUYECKOr0 OXKUJAHU U Jucliepcun. Maremarudeckoe OKUAaHue U JUCIIEPCUs
U3YYEHHBIX PaCIpPEIEICHUN.

HepasenctBo UYeObimeBa. 3akoH 00ibIIMX 4ucesl. MaTeMaTHueCKUE OCHOBAaHMS
U3MepeHus BeposiTHOCTEN. Poib 1 3HaueHne 3aKkoHa OOJIBIIMX YMCEN B HAYKE, B IPUPOJIE
1 OOLIECTBE, B TOM YKCJIE B COLUUOJIOTMYECKUX O0CIEIOBAaHUAX U B U3MEPEHUSX.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Uutare wuwHOpMaIMio, TNpeACTaBICHHYIO B TabnMmax, Ha JguarpaMmax,
MIPENICTABIIATH JIAHHBIE B BUJI€ TaOJHI], CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIC) W KPYTOBBIE
JIAarpaMMBbl 110 MAaCCUBAM 3HAYEHHUM.

OnuceiBaTh U UHTEPIPETUPOBATH PEATILHBIE YHCIIOBBIE TAHHBIC, MIPEACTABICHHBIC
B Ta0JIMIIaX, HA IUarpaMmax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS JAHHBIX CTATUCTUYECKUE XapAaKTEPUCTUKU: CPEIHEE
apudmeTrdeckoe, MelMaHa, HauOoJbIlIee U HAUMEHbIIIeE 3HAYCHUS, pa3MaXx, KBapTUJIIH.

NmeTe mipencraBieHre O JIOTUYECKUX YTBEPKIACHHUSX W BBICKA3bIBAHUSIX, YMETh
CTPOUTH OTpUllaHusA, (HOPMYJIHUPOBATH YCIOBHBIC YTBEPXKACHUS MpPHU PEUICHUU 3aj1ad,
B TOM YHCJIE U3 IPYTUX y4eOHBIX KYPCOB, UMETh MPEJICTABICHUE O TEOpEMaX-CBONCTBAaX
U TeopeMax-Mpu3HaKaX, O HEOOXOIUMBIX M JOCTATOYHBIX YCJIOBUSX, O METOJE
JI0KA3aTeNbCTBA OT POTUBHOTIO.

NmeTp mipeacraBieHre O CIIyd4allHOM W3MEHYMBOCTM Ha IMPUMEPAX PE3YJIbTATOB
U3MEpEHU, 1IeH, (U3UYECKUX BEIWYUH, AHTPONOMETPUYECKUX JAHHBIX, HMETh
MPEJICTABJIEHUE O CTATUCTUYECKON YCTOUYUBOCTH.
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Hcnonb3oBaTh 711 OMMCaHUs JAHHBIX YACTOTHI 3HAUEHUM, TPYIIUPOBATh JIaHHBIE,
CTPOUTH TUCTOIPAMMBbI TPYIITUPOBAHHBIX JTAHHBIX.

Ucnionws3oBath rpadsl it penieHus 3ajad, UMETh MPEJICTABICHUE O TEPMHUHAX
Teopuu TpadoB: BepiinMHa, pedpo, IeMb, UK, TyTh B Ipade, UMETh MPEICTABICHUE
00 00xoze rpada u 00 OpUEHTUPOBAHHBIX rpadax.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MpPOrpamMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 8 Kiacce.

OnepupoBaTh TOHATHAMH MHOXKECTBA, IOJMHOYKECTBA, BBIMOJIHATH OICPAIIUH
HaJl MHOKECTBaMH: OOBCIMHCHHE, IMEPECECUCHHUE, MEPEUUCIATh JIEMEHTHl MHOMKECTB
C HCMOJB30BAaHMEM OPraHW30BAaHHOI'O Iiepedopa W KOMOWHATOPHOrO IpaBHIIa
YMHOXKCHHUS.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITUH B CIIy4alHBIX OIBITAX, 3Has
BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHH, B TOM YHCJI€ B OMBITaX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITHSMU, UMETh TTOHATHE O CIyJaifHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TOMOIIBIO CPEIHUX 3HAYEHUH W MEpP pacCeHBaHUS
(mucriepcuss W CTaHAAPTHOE OTKJOHEHHE). YMETh CTPOUTh W HMHTEPIPETHPOBATH
JIarpaMMbl pacCEeMBaHMS, UMETh MPEACTABICHHE O CBS3M MEXKIy HaOIOdaeMbIMU
BEJIMYMHAMU.

NMmertp mipeacTaBiieHHe O JEpeBe, O BepIIMHAX M pedpax AepeBa, MCIOIb30BaHUU
JEPEBLEB IMPH pEIICHWHW 3aJlad B TEOPUH BEPOATHOCTEH, B APYrHX Y4YCOHBIX
MaTeMaTHYeCKUX Kypcax | 3a7ad U3 APYTrux y4eOHBIX MTPEIMETOB.

OneprpoBaTh TIOHATHEM COOBITHS KaK MHOXECTBA DJIEMEHTAPHBIX COOBITHH
CIIY9aifHOT'O OITBITA, BBEITIOJIHATH OTICPAIMK HaJl COOBITUSIMH, UCTIOB30BATh IIPH PEIICHUN
3aa4 JAUarpaMMbl  Dijiepa, YHCIOBYIO MPSAMYIO, TPHMEHATH (HOPMYITY CIOXKCHUS
BEPOATHOCTEMN.

[Tonb30BaThCS TPABUIOM YMHOXKEHHS BEpPOSITHOCTEH, WCIOIb30BaTh JEPEBO
JUTSI TIPEJICTABJICHUS CITy9aifHOTO OIbITa MpH pereHnn 3anad. OnepupoBaTh MOHITHEM
HE3aBUCHMOCTH COOBITHM.

[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce.

[Tonb30BaThC KOMOWHATOPHBIM TPABUJIOM yMHOXCHHUS, HAXOAWTh YHCIIO
MEPECTAaHOBOK, YHCIIO COUCTAHUH, MTOIh30BAThCS TPEYroJbHIKOM lackais npu pemennn
3aJlay, B TOM YHKCJIE€ Ha BEIYUCICHUE BEPOSITHOCTEN COOBITUM.

Hcnonb30BaTh TOHATHE T€OMETPUUECKOW BEPOSTHOCTH, HAXOMHWTh BEPOSTHOCTH
COOBITHII B OIBITaX, CBSI3aHHBIX CO CIy4ailHBIM BHIOOPOM TOYEK M3 IUIOCKOW (DUTYPHI,
OTpe3Ka, NJTUHBI OKPY>KHOCTH.

HaxonuTe BEpOATHOCTH COOBITHII B ONBITaX, CBS3aHHBIX C HUCIBITAHUSIMU
710 TOCTHKEHHMSI TIEPBOTO yCIeXa, B CepUsiX HCTbITaHui bepHyu.
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NmMeTs mnpencraBieHUE O CIy4allHBIX BEIMYMHAX U PACIO3HABATh ClIy4alHbBIC
BEJIMYMHBI B ABJICHUSAX OKPYXKAIOIIETO0 MUPA, ONEPUPOBATH TOHATHEM «PACTIPEICIICHUE
BEPOATHOCTEN». YMETh CTPOUTH PACIPEICIICHUS BEPOATHOCTEH 3HAYCHUN CIy4alHBIX
BEJINYMH B U3YYECHHBIX OMNBITaX.

Haxonute maTemaTMueckoe OXHAAHWE W AUCIEPCHUI0 CIy4allHOM BEJTWYHHBI
T10 pacIpeeIEHUI0, IPUMEHSITh YUCIOBBIE XapAKTEPUCTUKHU U3YUECHHBIX PACHPEACTICHHUI
[IPU PEIICHUU 3a]a4.

Nmerp mnpeacraBieHue O 3aKOHE CIIYYaWHBIX YHCEI KaKk O IPOSIBICHUU
3aKOHOMEPHOCTH B  CIIyYallHOM  HW3MEHYMBOCTH, MOHUMATh MAaTEMAaTHYECKOE
000CHOBaHHE OJIM30CTH YacCTOTBI M BEPOSATHOCTH COOBITHA. MMeTh mpencraBicHUE
O POJIM 3aKOHA OOJIBIIIMX YKCEI B IPUPOJIE U OOIIECTBE.
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7 KIIACC
Hasanue paznena KommuecTBo XapakTepUCTUKA AEATEIbHOCTU
OcHOBHOE cofep)KaHNe
(TemnI) Kypca 4acoB 00 y4Jaromuxcs

[IpencraBneHue JaHHBIX 4 [IpencraBiieHre JaHHBIX B BUJIE OcBauBatb criocoObl peICTaBICHUS
Ta0JIUIL, TUArPaMM. CTAaTUCTHUYECKUX JTAHHBIX U YUCIIOBBIX
3anonaHeHue TabIull, YTCHUE MAaCCHBOB C TIOMOIIbIO TaOJIHII
1 TTIOCTPOCHHE CTOJIOMKOBBIX U MarpaMM C UCIOJIb30BaHHEM
(cTonO4aThIX) U KPYTOBBIX AKTYAJIbHBIX M BayKHBIX JTAHHBIX
JIarpaMm. (memorpaduueckue JaHHEIE,
Urenne rpagmKkoB peaabHBIX MIPOM3BOJICTBO TIPOTYKITHH,
npoueccoB. U3Bineuenne OOIIIECTBEHHBIEC U MPUPOJIHBIC SIBICHHUS).
uHpopMaIu U3 quarpamm N3ydaTh MeTOIbI pabOThI C TAOTUYHBIMH
Y TaOJINII, UCTIOJIb30BAHUE U TpadUueCKUMU TIPEICTABICHUSIMU
Y UHTEpIpeTaIvs TaHHbIX. JTAHHBIX C TIOMOIIBIO IIU(PPOBBIX
[IpakTnueckas padbora PECYPCOB B XOJI€ TPAKTUUYECKUX padOT

OnucarenbHasi CTATUCTUKA 8 OnucarenbHas CTAaTUCTHKA! OcBauBath MOHATHSA: YUCIOBOW MACCUB
cpenHee apudmeTuyeckoe, (Habop), mepa 1eHTpa, B TOM YHCIIC
MeJIuaHa, pa3mMax, HauboJblIee cpenHee apupmeTuyecKkoe, MearaHa,
Y HaUMEHBIIICE 3HAUCHUS, KBAPTHIIM, | YacTOTa 3HAYCHHS.
CpeaHee TapMOHUYECKOE, CpeaHEe OnuceIBaTh CTAaTUCTHYECKUE TAHHBIC
TapMOHUYECKOE YUCIIOBBIX JAHHBIX. | C IMIOMOIIBIO CPEIHETO aprU(PMETHIECKOTO
[TpakTrueckas pabora 1 MEUAHBI.
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Pemats 3agaun.

N3yyarh CBOWCTBA CPETHUX, B TOM YHUCIIE
C TIOMOIIIBIO0 IU(PPOBBIX PECYPCOB, B XOEC
MPAKTUYECKUX PAOOT.

OcBauBath MOHATHS: HANOOJIbIIICE

Y HaWMEHbIIIEE 3HAYCHUS YUCIIOBOTO
MacCHuBa, pa3Max, KBapTHIIb.

Pemrats 3a7auu Ha BEIOOD criocoda
OIKMCAaHMsI MACCUBOB B COOTBETCTBUU

C TIPUPOJION TAHHBIX U IICIISIMHU
MCCJICIOBAHUSI, B TOM YHUCJIE B XOJIC
MPaKTUYECKON pabOThI

CitydaitHasi ©3MEHUHUBOCTD 5 [Ipumeps! ciryqaitHOM OnuceiBaTh JAHHBIE C TOMOIIBIO
M3MEHYUBOCTH IPU U3MEPEHUSIX, IPYIIIUPOBKHU, CTPOUTH TUCTOTPAMMBI,
B MacCOBOM IIPOU3BOJICTBE; BBIJIBUTaTh MPOCTEHIINE TUITOTESBI.
TEHJICHIIUY U CITy4alHbIC OcBauBath rpapuueckue rnpeacTaBIeHUs
KoJIeOaHMs; TPYIIIMPOBKA IaHHBIX, | Pa3HbIX BUJOB CIy4alHOU
[IPEJICTABICHUE CIIy4aliHON U3MEHUYHUBOCTH, B TOM YHCJIE C IIOMOLIBIO
U3MEHYHMBOCTHU C IIOMOIIBIO U(POBBIX PECYPCOB, B XOJI€
JUarpaMM; 4acTOThl 3HAYEHU; PaKTUYECKOM pabOThI

CTaTUCTUYECKAsl YCTONUNBOCTb.
[IpakTnueckas padbora

Brenenue B Teoputo rpados 4 I'pad, Bepmmna, pedpo. CrerneHnb OcBauBaTh MOHATHS: Tpad), BEPIITUHBI
BepIIMHbL. Yucno pedep u peOpa rpada, cTeneHp, NyTh B rpade,
Y CyMMapHasi CTeTIeHb BEPIIUH. LIETIH U ITUKJIBI, MyTh B rpade, MIoCKui
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[TonsaTue o cBsI3HBIX rpadax.

[Tytu B rpagax.

Hernu n mukiel. O6xox rpada
(9¥5IepOB TYTH).

[Tonsitue 06 OpUEHTUPOBAHHOM
rpade. Pemenure 3aad ¢ moMoIbI0

rpadoB

rpad, CBA3HBIN rpad, OpuEeHTUPOBAHHBIN
rpad.

Pemmars 3a1a4 Ha MOMCK CyMMBI
CTeTeHel BeplIuH rpada, Ha MOUCK
o0xoja rpada, Ha MOUCK MMyTeH B rpadax.
Hcnonb3oBaTh rpadsl NpH pelieHun
3a71a4 U3 anreopbl, FeOMETPUH, TEOPUU
BEPOSATHOCTEH, IPYrUX MIPEIMETOB

Jloruka

VY TBEpKICHUS U BBICKA3bIBAHUS.
Otpunanue yTBepKACHUSA,
YCJIOBHBIC YTBEPKICHUS, 00paTHbIE
Y PaBHOCHUJIbHBIE YTBEPXKICHUS;
HEO0OXOUMBIE U IOCTATOUHbIC
YCIJIOBHSI, CBOMCTBA U TPU3HAKHU.
[TpoTUBOMOIOKHBIE YTBEPKACHUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOTO

N3ydars BUIBI yTBEPKIACHUMN

Y BBICKQ3bIBAHUI.

OcBauBatb crocoObl HOCTPOCHUS
YCIIOBHBIX YTBEPKACHUMN, TOKA3aTEIbHbIX
paccykaeHui, (opMyIHpPOBKH TEOPEM,
BBIPAKAIOIMX CBOMCTBA U IPU3HAKH,
METO/Ibl MATEMAaTUYECKHUX JOKA3aTENbCTB

BeposiTHOCTB 1 yacToTa
CIIy4aifHOr0 COOBITHUS

Crny4aitHblil 5KCIEPUMEHT (OTIBIT)
U CIIy4ailHOe COOBITHE.
BepositHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS.

Ponb ManoBeposTHBIX

1 TIPAKTUYECKU TOCTOBEPHBIX
COOBITUI B MPUPOJIC U B OOILIECTBE.
[IpakTnueckas padbora

OcBauBath MOHATHUSA: CIIyYaiHbIN OIBIT
U ciiy4daiiHOe cOOBITHE, MAJIOBEPOSITHOE
U TIPAKTUYECKH TOCTOBEPHOE COOBITHE.
N3ydyarh 3Ha4MMOCTh MaJIOBEPOSTHBIX
cOOBITHI B IPUPOJEC U 00IIEeCTBE

Ha BaXHBIX IIPUMEPAX (aBapuH,
HECYaCTHBIC CITydaH, 3aIuTa
MepCOHATLHON MHPOpMAaIINH, ITepeaada
JTAHHBIX).
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N3yuaTe posib KJIIACCUYECKUX
BEPOSITHOCTHBIX MoJieNiel (MOHeTa,
UrpajgbHasi KOCTh) B TEOPUU
BEPOATHOCTEMU.

HaOmonaTh 1 U3y4arh 4acTOTy COOBITHI
B IIPOCTBIX IKCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOIIEI0 IU(PPOBBIX PECYPCOB

IToBTOpenue, obo0LIEHME, 5 [IpencraBneHne JaHHBIX. [ToBTOPSITH M3yYEHHOE U BBICTPaUBAaTh
CUCTEMaTH3alNsl 3HAHUI OnucarenbHasi CTATUCTHKA. CUCTEMY 3HAHUM.
BepostHOCTb cityyaitHOrO Pemars 3aaun Ha nnpecraBieHne
COOBITHSL. Y OMKCAHUE TaHHBIX C IOMOIIBIO
MHoXecTBa 1 MOJMHOKECTBA. M3YYEHHBIX XapaKTEPUCTHK,
DneMeHThl Teopur rpaoB Mpe/icTaBlieHne nHpopMaun

C TTOMOIIBIO rpacdoB.

OO6cyxaaTh MPUMEPHI CITydaitHbIX
COOBITHI, MAJIOBEPOSTHBIX U MPAKTUIECKU
JOCTOBEPHBIX CIy4alHBIX COOBITHIA, NX
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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8 KNIACC
Hasanue paznena KosmmuecTBo XapakTepuUCTUKA AEATEIbHOCTH
(Tembl) Kypca 4acoB OcrosHoe conepkanue oOydJarommxcs
IToBTOpenue Kypca 7 kiacca 3 [IpencraBieHne TaHHBIX B BUJIE [ToBTOpSATH U3y4yE€HHOE U BHICTPAUBATH
Ta0JIUIl U TUArPaMM. CUCTEMY 3HAHUMU.
OmnucarenpHasi CTaTUCTHKA. Pemars 3amaun Ha npeacraBiiceHUE
Cny4daiiHasi U3MEHYHUBOCTb. Y ONMCAHUE JTAHHBIX C TOMOILBIO
CayyaifHbie COOBITHSI. U3YYEHHBIX XapaKTEPUCTHK.
BepoaTHOCTH 1 4acTOTBI. Pemate 3anaun Ha nipeacraBieHue
DneMEeHThI TEOPUHA MHOMKECTB. TPYNIHUPOBAHHBIX JAHHBIX U ONMKHCAHUE
DJIeMEHTHI TeOpUU IpadoB CIIy4ailHOM W3MEHYUBOCTH.
Pemiars 3aaun Ha onpeeieHNe 4YacTOThI
CIIy4ailHBIX COOBITHH, O0CYXIECHUE
MIPUMEPOB CIy4alHbIX COOBITHH, 3a7a4u
Ha OIMCAaHUE MHOYKECTB U IIPEICTABICHUE
uHdopmalu B Buje rpadon
MHoxecTBa 4 MHOX€CTBO U MOAMHOKECTBO. OcBauBaTh MOHATHS: MHOYKECTBO,
[IpuMepbl MHOKECTB MIOJAMHO>KECTBO, BKJIFOUECHUE,
B OKpPYKarOILEM MUPE. nepeceyeHre u 00beMHEHNE MHOKECTB,
[lepeceuyenne u 0ObeAMHEHNE YHMCJIOBBIE MHOKECTBA, YUCIIOBBIC
MHOXeCTB. /[narpammsl Dunepa. IIPOMEXKYTKMU.
YucnoBsle MHOKECTBA. Pemate 3aauun ¢ nomoipo Gopmyi
[IprmMepbl MHOXKECTB U3 aJIreOpbl BKJIFOYEHUSI-UCKITIOYCHHS
U TEOMETPHUH.
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[lepeunciienne 31eEMEHTOB
MHOECTB C OMOIIbIO
OpraHU30BaHHOTO Tepedopa

Y npaBuia yMmHOXeHus. Dopmyna
BKJIFOUEHUSI-UCKITIOUCHHS

BepostHOCTb ciryyaitHOro 4 DneMeHTapHbIE COOBITHUS. OcBauBaTh MOHATHS: HIEMEHTAPHOE

coOBITHSA BeposiTHOCTH Ciiy4ailHBIX COOBITUI. | COOBITHE, CITydailHOE COOBITHE KaK
OmnBITHI ¢ PABHOBO3MOKHBIMU COBOKYITHOCTb 0JIarONpUSTCTBYIOLIUX
3JIEMEHTAPHBIMHU COOBITUSIMU. AJIEMEHTAPHBIX COOBITHH,
CayyaliHblil BbIOOD. PaBHOBO3MOKHBIE 3JIEMEHTAPHBIE
[IpakTnueckas padbora COOBITHS.

Pemate 3a1aun Ha BbIUKMCIIEHUE
BEPOSITHOCTEN COOBITHI

10 BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHI CIIy4aifHOT'O OTIBITA.

Pemmars 3aaun Ha BEIYUCIICHUE
BEPOSATHOCTEN COOBITHI B OMBITAX

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHKCIIE C TOMOIIBIO
KOMIIbIOTEpA.

[TpoBOANTH 1 U3y4YaTh OMBITHI

C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCTIE

C UCIIOJIb30BAHUEM MOHET, UTPAIbHBIX
KOCTEMN U JIPYTUX MOJEIIEU B XOA€
MPAKTUYECKON pabOThI

93

[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 94 ot 28.04.2026. VicnonHutens: KOHycosa 3.H. 0 AIEKTPOHHbINA
Ctpanuua 93 13 102. CTpaHuua cosgaHa: 28.04.2026 17:07 ¥ TATAPCTAH



denepanbHas pabouas mporpamma | MartemaTtuka. 7—9 xiaccs (yriryOJIeHHBIN YPOBEHB)

OmnucarenpHas CTaTUCTHKA.
PaccenBanue qanHbIx

N3mepenune paccenBanus
YUCJIOBOr0 MaccuBa. Jucnepcus

Y CTaHJIapPTHOE OTKJIOHEHUE
yuCcI0BOro Habopa. CBolicTBa
JUCIIEPCUU U CTAHIAPTHOTO
OTKJIOHCHHS.

JnarpamMmbl pacCEMBaHUS ABYX
HaOJIr01aeMbBIX BeIUYUH. JInHennas
CBSA3b HA lUarpaMMe pacCEUBaHUs.
[TpakTnueckas padora

OcBauBath MOHATHUS: TUCTICPCHUS

U CTaH/JapTHOE OTKJIOHEHHE,
UCIIOJIb30BaTh 3TH XapaKTEPUCTUKU
JUTS OTIMCAHUS PACCEMBAHUS JTAHHBIX.
BrigBurath rumnores3sl 00 OTCYTCTBUH
WM HATMYUH CBS3H TI0 JUarpaMMam
paccerBaHMs.

CTpouTh 1UarpaMMbl pacCeHBaHHUSI

110 UMEIOIUMCS JAaHHBIM, B TOM YHCIIe
C TIOMOIIBI0 MU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpados

Jepeso. JlepeBo ciaydaiiHOTro
skcriepuMenTa. CBoicTBa
JIEPEBHEB: EAMHCTBEHHOCTD MYTH,
CBSI3b MY YHCIIOM BEPIIUH

u ynciom pedep. [lonsitue

o0 Iockux rpadax. Pemenue 3anau
C TIOMOIIIBIO JIEPEBHEB

OcBauBath MOHATHUSA: IEPEBO KaK rpad
0e3 1uKJIa, BUCSYasl BepIIUHA (JIUCT),
BETBb JIepPeBa, MyTh B JEPEBE, TUAMETP
nepeBa.

N3yuarts cBOICTBA AepeBa:
CYILLECTBOBAHUE BUCSYEH BEPILUUHBI,
€IMHCTBEHHOCTD ITYTH MEXKTY IBYMSI
BEPIIIMHAMHU, CBSI3b MEX]TY YUCIIOM
BEPIIIMH U YHUCIIOM peodep.

Pemate 3anaun Ha Touck

U TIepeUYrCIIeHUE MyTel B IEpeBeE,
OTpeIeNICHHE Ynciia BEPIIUH UIH pedep
B JIEpeBE, CBOMCTBA IUIOCKUX rpadoB

Jloruka

Jlornueckue coro3wl «1» u « JIN».
CBsI3b MEXY JIOTUYECKUMU

N3y4yaTh METOIBI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKACHUN,
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COI03aMU U OMEPALUIMHU
HaJ MHOKECTBaAMU.
HMcnonp30BaHue JOTHUYSCKUX
COI030B B ajredpe

COZIEpKAIIUX JOTHYECKHUE COFO3BI.
OcBauBaTh UCMOJIB30BAHUE JIOTUYECKUX
COIO30B IIPU IIOCTPOEHUN CUCTEM

Y COBOKYITHOCTEW YpaBHEHUU

Y HEPABEHCTBO OT IPOTUBHOT'O

Onepauuu Haj cay4yalHbBIMU
coObITussMHU. CrioxxeHue
BEPOSITHOCTEN

CrnyuaiiHble COOBITHS KaK
MHO>KECTBA JIEMEHTAPHBIX
COOBITHIA.

[TpOTHBOMOIOKHBIE COOBITHSI.
Onepauuu HaJl COOBITUSMH.
dopmyra CI0KEHHUS BEPOSTHOCTEH

OcBauBaTh MOHATHS: B3aUMHO
MIPOTUBOMOJIOKHBIE COOBITHUS, ONIEpaALIUN
HaJ COOBITUSIMH, OOBbEIUHEHHE

U TiepeceyeHue CoObITHI, COBMECTHBIE
Y HECOBMECTHBIE COOBITHSI.

N3y4datb T€OpEMBI O BEPOATHOCTH
00BbeUHEHHS IBYX COOBITHI ((hOpMYyJIBI
CJIOKEHUS BEPOSITHOCTEN).

Pemarsb 3a1auu, B TOM 4HCIIe TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOSTHOCTEH
00BEIMHEHUS U NIEpPeceUeHUs COOBITHI
C MTOMOIIBIO YHUCIIOBOU MPSIMOM,
ararpaMmm Dusepa

YcioBHas BCPOSATHOCTD,
YMHOKCHHUC BGpOHTHOCTGfI,
HE3aBHCHMBIC COOBITHS

[IpaBuI0 yMHOKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEPOSITHOCTb.
[IpencraBieHne ciryd4aiiHOTO
DKCIEPUMEHTA B BUJE JAEPEBa.
HezaBucumbie coObITHS

OcBauBaTh MOHITHUA: TTPABUIIO
YMHOXEHHSI BEPOSITHOCTEM, YCIIOBHAs
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYYaWHOTO OIBITA.

Pemate 3anaun Ha onpeneneHue

Y CBOMCTBA HE3aBUCUMBIX COOBITHH.
PemaTe 3a7aum Ha MOUCK BEPOSITHOCTEN
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C WCTIOJIb30BaHMEM JIepeBa CIy9IaitHOTO
OITbITa

YACOB I1O ITPOTPAMME

[ToBTOpenue, 00001IICHNE, 5 PaccenBaHue naHHBIX B YHCIIOBBIX [ToBTOPSITH N3Yy4EHHOE U BBICTPAUBaTh
CHUCTEMAaTHU3aLNs 3HAHUMN MaccuBax. Onepanuu CHUCTEMY 3HAHUU.
HaJl MHO’KECTBAMH M COOBITUSIMHU. Pematp 3anaun Ha nipeacraBieHue
BeposatHOCTh CitygaliHOTO Y OIIMUCAHUE JaHHBIX C [IOMOILBIO
coObITHs. CI0XKEHNE U YMHOKEHUE | HM3YyYEHHBIX XapaKTePUCTHUK.
BEPOSITHOCTEMN. Pemiate 3amauu ¢ npumeHeHueM rpados.
JlepeBbsi U TII0CKHE Tpadbl Pemars 3aaum Ha HAXOXKICHUE
BEPOSITHOCTU CIYy4altHOTO COOBITHS
10 BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITU.
Pemrats 3a1aum Ha HAXOXKJIECHUE
BEPOSATHOCTEH 0ObETMHCHUS
U TiepeceueHust COObITHIA, B TOM YHUCIIE
HE3aBHCUMBIX, C UCIOJIb30BAHUEM
rpauuecKux MpeacTaBICHM
OBLIEE KOJIMYECTBO 34
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9 KJIACC
Hasanue paznena KommuecTBo XapakTepuCTUKA AEATEIbHOCTH
(TemnI) Kypca 4acoB Ocnopioe conepxanne o0 ydJaromuxcs
IToBTOpenue kypca 8 kiacca 3 [IpencraBieHue TaHHBIX. [ToBTOPSATH U3YUEHHOE U BHICTPANBAThH
OmnucarenbHasi CTaTUCTHKA. CUCTEMY 3HaHUMH.
Omnepanuu HaJl COOBITHUSIMH. Pemate 3a7aun Ha IpeCTaBICHUE
HezaBucumocth COOBITHIA. Y ONKMCAHUE JJAHHBIX.
JlepeBbs u mockue rpad Pemrars 3a1aum Ha HaXOXKIEHUE
BEPOSITHOCTEN 00bEIMHEHUS
Y TIEPECEUCHUS COOBITHIN, B TOM YHCIIC
HE3aBUCHUMBIX C UCIIOJIb30BaHUEM
rpaduuecKkux MpeacTaBICHUN U IepeBa
CJIy4alHOTO OIbITa
DneMeHThl KOMOMHATOPHKHU 6 KomOuHaropHoe nmpaBuiio OcBauBath MOHATHS: KOMOMHATOPHOE

ymHOXkeHHUs. [lepecTaHOBKH

U (hakTOpHAIL

Yuciio coueTaHni U TPEYTrOJIbHUK
[Tackansa. CBoiicTBa uncen
couyeranui. bunom HeroToHa.
Pemenue 3a1a4 ¢ HCNOJIb30BAHUEM
KOMOMHATOPUKHU

IIPaBUJIO YMHOKEHUS, YIIOPSAI0YEHHAs
napa, Tporika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, CoOYeTaHUE YUCIIO
COYETAaHUM, TpeyroJbHUK [lackas.
PemaTe 3a1aun Ha IEpeYnCICHUE
KOMOUWHAaLWH, KOJIMYECTBA 3JIEMEHTAPHBIX
COOBITHI, HAXOXKJIEHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCJTIE

C UCIIOJIb30BAHUEM TPEYT OJIbHUKA
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ITackans.

Pemate 3amaun Ha IpUMEHEHHUE YHCIa
coueTaHui B anredpe (CoKkpaiieHHoe
yMHOXeHue, ouHoM HproToHa)

I'eomerpuueckas
BEPOSITHOCTh

['eomeTpuyeckast BEpOSTHOCTb.
Cray4aifHbIi BBIOOp TOUKH

13 GUrypsl Ha IJIOCKOCTH,

U3 OTpe3Ka, U3 YT OKPYKHOCTU

OcBaunBath MOHSATHE TEOMETPUIECKOMN
BEPOSITHOCTH.

Pemmarp 3aiaun Ha HaxXOXICHUE
BEPOSITHOCTEH B OIBITAX, MPEACTABUMBIX
KaK BBIOOp TOYEK U3 (HUTYPHI

Ha IJIOCKOCTH (MHOTOYTOJIHUKA, KPyTa),
13 OTPE3Ka WU JYTH OKPY>KHOCTH,

U3 YUCIIOBOT'O MTPOMEXKYTKA

Ucnbiranus beprynnu

HcnbiTanusd. Ycnex u Heyaya.
Cepus ucnpITaHM 10 IEPBOTO
ycnexa.

Cepus ucnpiTanuii bepaysm.
BeposatHoctu cobbITHil B cepuun
WCTbITaHUuM bepryim.
Cnyuaiinblii BBIOOp U3 KOHEUHOTO
MHOKECTBA

OcBauBaTh MOHATHS: UCTIBITAHUE,
AJIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycmex u Heyzayda), cepysi UICIIbITaHUM,
HaCTYIUUIEHUE MIEPBOro ycrexa (Heyaaun),
cepus UCIIBITAHUW bepHyim.

Pewrars 3anaum Ha HaAXOXKJIECHUE
BEPOSTHOCTEH COOBITHI B CEPUU
UCIIBITAHUI JI0 IEPBOrO ycrexa.
Pemrars 3aaum Ha HaAXOXKIEHUE
BEPOSITHOCTEN COOBITUIA

B CEpUU HUCTIBITAHUM bepHyiun,

B TOM YHCJIE C TOMOIIbIO HU(PPOBBIX

pecypcoB

98

[okyMeHT co3aaH B anekTpoHHou chopme. Ne Corn 94 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 98 n3 102. CtpaHuua cosgaHa: 28.04.2026 17:07

B I/IEKTPOHHbBINA
= PCTAH

¥ TATA



denepanbHas pabouas mporpamma | MartemaTtuka. 7—9 xiaccs (yriryOJIeHHBIN YPOBEHB)

CiyyaiiHasi BelIM4MHA

CiyyaiiHasi BeJIM4MHA

U pacnpeiesICHUE BEPOSITHOCTEM.
[IpumMepsl cilydallHbIX BEJIMYUH.
BaxxHble pacripeiesieHus1 — YUCII0
MONBITOK B CEPUU UCIIBITAHUM

JI0 TIEPBOr'0 ycIexa U YUCIIo
YCIIEXOB B CEPUU UCTIBITAHUI
bepnyim (reomerpuueckoe

1 OMHOMHUAJILHOE pacIpeIesICHHS)

OcBauBaTh MOHATHSA: CIydalHas
BEJIMYMHA, 3HAYCHHUE CIIy4YalHON
BEJIMYMHBI, PACTIPEACIICHUE
BEPOATHOCTEM.

N3yyarpb, B TOM 4HCIIE C IOMOLIBIO

M (pPOBBIX PECYPCOB, U OOCYKIATh
IPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJIMYMH (B TOM YHUCIE POCT
U BEC YEJIOBEKA, YHCIICHHOCTh HACEJICHHUS,
CTOMMOCTB TOBapOB H YCJIYT), CIIy4alHbIX
BEJIMYMH, CBSI3AHHBIX C U3YYECHHBIMU
CIIy4allHBIMHU OTBITAMU

HucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH

Marematnueckoe OKu1aHue
CIIy4aiiHOM BEJIMYUHBI.
DU3NYECKUN CMBICTT
MaTEMATHYECKOTO OKUIAHUS.
ITprmMepsl UCTIONIB30BaHMs
MAaTEMaTHYECKOTO OKUJAHHUS.
Jucnepens u ctangapTHOE
OTKJIOHEHME CIIyYallHOW BEJINYHHBI.
CBoiicTBa MaTeMaTUYECKOT O
OKHUJIAHUS U JUCTIEPCUU.
Marematnueckoe OXu1aHue
Y JUCTIEPCUS U3YUEHHBIX
pacrpeieieHun

OcBauBath MOHATHA: MATEMATUUYECKOE
OXKUJAHHUE CIIy4YallHOW BEJTMYUHBI,
JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHHE
CIIy4aliHON BEJIMYUHBI.

Pemrars 3a1aum Ha BBIYHCIICHHE
MAaTEMaTUYECKOr0 OKUIAHUS

Y JUCIIEPCUN TUCKPETHOM CIIy4allHOM
BEJIMYMHBI 110 3aJaHHOMY
pacipeneneHuio, B TOM YHCIIe 3a/1a4,
CBSA3aHHBIX CO CTPAXOBAaHUEM

U JIOTEpPESIMH.

3HAKOMUTBCS C MaTEMaTUYECKUM
OKHMJJAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacrpeieieHuid, B TOM YHUCIIe
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pacrpeeNieHus CIIy4alHOW BEJTUYHUHBI
«UUCIIO YCIIEXOB» B CEPUU UCIIBITAHUNI
bepnymn

3aK0H OOJIBIINX YHUCE]

HepasenctBo UebOrbieBa. 3aKkoH
OOJBIINX YUCEIL.
Maremaruueckrue OCHOBaHMs
MU3MEPEHUS BEPOSITHOCTEN.

Ponb v 3HaueHue 3aKkoHa OONBIINX
Yucell B HayKe, B IPUPOJIe

1 00IIIeCTBE, B TOM YHCJIIC

B COLIMOJIOTUYECKUX
00CIJIEZIOBAHUSAX U B U3MEPEHUSAX

N3ydaTh 4acToTy cOOBITUS

B MTOBTOPSAIOIINXCS CTy4alHBIX ONBbITaX
KaK CIIy4allHYIO BEJIMYHHY.
3HAKOMHTbHCS 3aKOHOM OOJIBIINX YHCENT
KAaK MaTEMaTUYECKUM BBIPA)KECHHE
CTaTUCTUYECKOW YCTOMYMBOCTH YaCTOT
Y CPEAHUX 3HAYECHUU.

Pemate 3a1aun Ha u3MepeHue
BEPOSITHOCTEN C TOMOIIBIO YaCTOT.
OO6cyx1aTh poib 3aKOHA OOJIBITHAX YUCE
B 000CHOBAaHMHU YaCTOTHOI'O METOa
U3MEpPEHHUs BEPOSITHOCTEN, B MPUPOJIE
U B o0111€CTBE

[ToBTOpeHue, 0600IIEHE,
CHCTEMATH3aLMs 3HAHUH

BeposTHOCTH CiiydallHBIX
COOBITHIA.

DnemMeHThl KOMOMHATOPHKH.
Cepus ucnibiTanuii bepaysim.
Cny4daiiHble BEJIMUYUHBI

U pacrpeesieHHUs.

UucnoBble XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH. 3aKOH
OOJBIINX YUCE

[ToBTOPSITH U3Yy4EHHOE U BBICTPAUBATh
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HaXOXKAEHNE
BEPOSATHOCTEN B CEPHUSIX

HE3aBUCHUMBIX UCIIBITAHUMN,

B TOM YHCJIE C IOMOILBIO
KOMOHMHATOPHBIX (haKTOB U (hOPMYI.
Pemars 3agaun Ha onpeneneHue
CBONCTB pacCIpe/ICIICHUH,
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HAXOXKJIEHUE MaTeMaTUYECKUX
OKMJIAHUM Y JUCIIEPCUIN U3YYEHHBIX
pacrpeesIeHU .

OO6cyx1ath poib 3aKOHA OOJIBIITUX YUCE
B HayKe, B IPUPOJIC U B OOIIECTBE

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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