MunucrepcTBo oopazoBanus Camapckoii o0acTn
I'ocymapcTBenHOe 0101:KeTHOE 001Ie00pa3oBaTebHOe yupexaenne Camapckoii 001acTu cpegHsist
o0meodpasoBaTeabHas MKoJa ¢. Pycckas BacniabeBka MyHnmmMnanbHoro paiiona Komknucekui
Camapckoii o0Jactu

PACCMOTPEHO [NPOBEPEHO YTBEPX/IEHO
Ha 3aceganuu [LIMO PykoBoaurens IIIMO Hupexrop I'bOY COL
[IpoToxour Nel c. Pycckas BacwibeBka
oT «26» aBrycra 2026 1. Nmnpsaszosa H.M.

/Erpamkuna H.I'./

[Tpuka3z Ne60-o11 oT
«26»asrycra 2026 1.

AnanTupoBaHHasi padoyasi mporpaMmma

[Ipenmer (kypc): MmaTremMaTuka
Knacce: 5-9 xnacchl

KommuectBo wacoB no yueOHOoMy Tutany 5 ki1 — 170 4 B rox, 5 wacoB B Henenmto; 6 k.- 170 u. B ron, 5

yacoB B Henemo, 7 kiacc — 238 uvacoB B ronx (136 u — anrebpa, 68 4 — reomerpus, 34 yaca

BEPOSITHOCTh M CTATUCTHEKA), 8 Kinacc — 238 wacoB B roa (136 gacos anredpa, 68 yacos reomerpust, 34

yaca — BEpOATHOCTh U CTATHCTHKA), 9 kiacc 238 yacoB B roa ( 136 4 anrebpa, 68 yacoB — reomerpusi)

CocraBniena B cootBercTBUM ¢ DenmepanbHON paboyeil mporpamMmoi Mo y4eOHOMY MpEeaMeTy

«MareMmatuka
CocraBurenb: yuutenb mateMatnku Mimnauszosa H.N..
YyeOHukKu:

Astop: WU.P.Beiconkuii, .B.Anienko

HaumenoBanue: «BeposITHOCTb M CTATUCTUKA» 7-9 KIacChl
UznarensctBo, rox: «llpocsemenuey, 2023 rox ,

Astop: H.A.Bunenkun, B.M.JKoxoB u 1p.

HaumenoBanue: «Martematnka» 5 knacc, 6 Kaacc
WznarensctBo, rox: «Ilpocsenienuney, 2023 roxa

Maremaruka. 5-9 xmaccel. I0.H.Maxkapeiues, HI .Muumgrok u np., «Aarebpa» 7 xiacc, 8

kiacc, 9 kmace, «lIpocBemenuey, 2025 r, Atranacad JI.C.. byry3oB B.®.. Kanomiies C.b. u npyrue.

T'eomerpust. 7-9 kmaccel. M.: Ilpocsemenne, 2023 .

2026 roxn
1



OI'JIABJIEHUE

T[TOSACHUTEJIBHAS BATIMCKA ....oooiiiiiiiie ittt 4
OO6m1as xapakTepucTUKa yueOHOTO npeaMeTa «MaTeMaTHKa .......ceeeeeeeeennneee. 4
Henu 1 3agaun n3ydeHus: yueOHOro npeamMera «MaTeMaTHKa» ...........oovvveee.. 6
Ocob6enHocTtu oTOOpa U aganTauy yueOHOro MaTepuasia o MaTeMaTuKe..... [

[Tpumepnble BUabI nedaTenbHocTH oOydatomuxcs ¢ 311P, o0ycnoBieHHbie
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMH U 0OECTICUNBAIOIIHE
OCMBICIIEHHOE OCBOEHHE COZIEP>KaHUN 00pa30BaHUsI 110 IPEAMETY

A B A 1 7 0 D SO 10
Mecto yueOHoro npenmeta «MaTeMaTUKa) B YUSOHOM TITAHE .....eeveeeeeerrnnnns 10
I[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
MATEMATUKA. 56 KITACCBI ..ot 12
eyt U3yUEHUST YUEOHOTO KYPCA .cuurrrereesinirrereesiinnreeeesasnneeessasnnneeeesssnnnneess 12
MecTo y4eOHOTO KYpPCa B YUEOHOM TIITAHE ....vvvveeeierrreeeesanrnneeeesasnnnneeeessnnnneess 14
Conepxanue yaeOHOT0 Kypca (10 TOAAM OOYICHHS) .oovvvvvvvrrereeeeesennnnennnnns 14
S KITACC ottt e et e e e s e e e e annbrree s 14
B KITACC ...ttt e et e e e e s st e e e e s asbneeeeeans 15
[MPUMEPHAS PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA «AJITEBPAY. 7—
O KITACCDBI ..ottt e e e e e e 18
ey U3YUEHUST YUEOHOTO KYPCA .uvvrrvrrrrreeeesssssssrunneereeeesesssnsssssssseseessessannnns 18
MecTo y4eOHOTO KYPCa B YUCOHOM TITTAHE ....ieevvvvvrrrrreeeeessssssnninnnneeneeseessnnns 19
Conepxanue yaeOHOT0 Kypca (10 TOAAM OOYICHHS) .ovvvvvvvvrrrrreeeeessnssnnnnnnns 19
T KITACC .t e s e e 19
B KITACC .ttt 21
Q KITACC ..ttt e e e e 21
[MPUMEPHAS PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA «'EOMETPUS».
=9 KITACCBI ...ttt e e e e 23
Lemu N3YUCHMST YUCOHOTO KYPCA 1uvvvrrvrrrrrrreesssssssssnnrnrreessesssnsssnnssnersessesssnnnns 23
MecTo y4eOHOTO KYPCa B YUCOHOM TITTAHE ....vvvveeeinerrreeeesantrrneeesannseneeeessnnnneens 23
Coneprxanre yaeOHOTO Kypca (10 TOAAM OOYUCHHUS) «.ovvvvvreeesanirreeeeeannnennens 23
T KITACC . e e st e e 23
B KITACC .ttt 24
O KITACC ..ttt e e e e e 25
I[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOSATHOCTD U CTATUCTUKA» 7-9 KJTIACCBI .......covvveiiiiiiiiieiiiieceeee, 26
Lenrt H3yICHUST YIEOHOTO KYPCA .euuvvrreeesanirrreeesaastireeaesasnseeeesasssneeesssssnnneens 26
MecTo y4eOHOTO KYPCa B YUCOHOM TITTAHE ....vvveeeennrrrreeesaninreeessasnenneeeesannnneens 27
Coneprxanre yaeOHOTO Kypca (IO TOAAM OOYUCHHUS) «..vvvvvveeesanirreeeeesnnenens 27
T KITACC . e e e 27
B KITACC ..t e e 27
O KITACC ..ttt e e s ibne e e e 28



[IpuMepHBIE KOHTPOJIBHO-U3MEPUTEIBHBIE MATEPUAIIBL .......evvvvvreiieeeeeseennenes 28

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O OEPA3OBAHNA .. 32

JIMUHOCTHDBIE PE3YJIBTATDBI.....oeviiiiiiiiie e 32
METAITPEAMETHBIE PE3VYJIBTATDBI .....ccoviiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeee 32
[TPEAMETHDBIE PE3YJIBTATDBI .....ovviiiiiiiiiieieeee e 33

I[INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATBI OCBOEHUA
[TPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA «<MATEMATHKA» . 34

S KITACC 34
B KILACKC ...ttt e e e e e e 35
I[IJTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATBI OCBOEHUA

[IPUMEPHOM PABOYEN ITPOI PAMMBI KYPCA «AJITEBPA» ........... 37
T KITACKC ..t e e e e e 37
B KITACKC ..ttt a e e e 39
D KITACKC ...ttt a e e e e e e baeeees 40
I[INTAHUAPYEMBIE ITPEAMETHBIE PE3VJIBTATBI OCBOEHUA

[IPUMEPHOM PABOYEN ITPOI' PAMMBI KYPCA «TEOMETPUS» ...... 41
T KITACC ...t e e nees 41
B KITACKC ...t e et e e e e e 42
O KITACC .ttt e s e e 43

IINTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHUMA
ITPUMEPHOU PABOYEU ITPOI'PAMMEBI KYPCA «BEPOATHOCTD U

CTATHUCTHUKAY ..ottt 44
T KITACC .. i 44
B KITACC ... 44
D KITACC .t 45
TEMATHUYECKOE ITNTAHNUPOBAHUE .......cccoooiiiiiiiic e 46



[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paboyasi mporpaMma MO MaTeMaTUKe s OOydYarolmuxcs ¢
3a/Iep>KKoM ncuxuueckoro passutus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHus TOJArOTOBJIEHA Ha OcHOBe DeAepanbHOr0 roCyJapCTBEHHOIO
o0pa3oBaTeILHOTO  CTaHJIapTa OCHOBHOro oOmero oOpazoBanust  ([Ipukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBom roctuiinu Poccuiickoit ®eneparun 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0OO), IlpumepHOl aganTUPOBAHHOM OCHOBHOW 0Opa3oBaTEIbLHON
OporpaMMbl  OCHOBHOTO 001miero oOpa3oBaHus OOYYaIOIIMXCS C  3aJepPKKON
MICUXUYECKOT0o pa3BuTus (0100peHHoi pemenueM @YMO mno obmemy o0pa3oBaHUIO
(mporokon ot 18 mapta 2022 r. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [IpumepHoii
paboueit mporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus Mo npeaMery «MaremaTtukay,
[IpumepHOlt TporpaMMbl BOCIHTAHUS, C YYE€TOM PACHPEACIICHHBIX IO Kiaccam
IIPOBEpPsIEMbIX TpeOOBaHHMI K pe3yJbTaTaM OCBOCHHUS AManTUPOBAHHONW OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl OOyYaroIIMXcs C
3aJICPKKON TICUXMYECKOr0 pa3BHTHUA. B pabouell mporpamMme YYTCHBI HJCH H
noyioxxeHuss KoHIenuu pa3BUTUS MaTeMaThyeckoro obOpasoBaHus B Poccuiickoi
denepanum.

O61mas xapakTepucTuKa yueOHoro npeamera «MareMaTuka

VYyeOnbiii mnpeamer «MaTemaTHKa» BXOOUT B TPEIMETHYIO 00JacTh
«Marematuka ¥ uH(pPopmaTuka». OH crmoOcOOCTBYET pPa3BUTHIO BBIYMCIUTEIBHON
KyJIbTYphl W JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS
AITOpUTMaMH, a TaKKE MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIHUMBIX B
NoBCeHEBHOW ku3HM oOywatomuxcst ¢ 3[IP. YueOHublii mnpeameT pa3BUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOPaXKEHHE, (PYHKIIMOHAIBHYIO TPAMOTHOCTD,
YMEHHUS  BOCIPUHMMATh M  KPUTUYECKH  aHAIW3UpOBaTh  WHGOpPMAIIHIO,
NPEJICTABICHHYIO B Pa3JIUYHBIX (pOpMax.

OOyuenue maTemMaTuke Aa€T BO3MOKHOCTh Pa3BUBaTh y oOydaromuxcs ¢ 311P
TOYHYIO, PAIMOHAJBHYI0 W WH(GOPMATHBHYIO peYb, YMEHUE OTOMpaTh Hambosee
MOIXOIAIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TPAPUUECKUE CPEACTBA ISl BBIPAKECHUS
CYXKJIEHHI U HaTJIAIHOTO UX MPEACTaBICHUS.

Heo0xonuMpIM KOMIIOHEHTOM 001Iel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS  OOIee 3HAKOMCTBO C METOJAaMH TO3HAHHUS JICHCTBUTEIBHOCTH,
MpeACTaBIECHUE O MIPEAMETE U METOJIaX MaTEMAaTUKH, UX OTJIMYHI OT METOJIOB JPYTUX
€CTECTBEHHBIX M TYMAaHHTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MATEeMaTUKH
JUISl pellleHUs] Hay4YHbIX W MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MaTeMaTUYECKOe
oOpa3oBaHre BHOCUT CBOM BKJIa/ B JOPMUPOBAHKE OOIICH KYIbTyphI YeJOBEKA.

N3yuenne MareMaTWku TaKkKe CIOCOOCTBYET AICTETHYECKOMY BOCIHUTAHHUIO
YeJoBeKa, MOHMMAaHUI0 KpacoThl W H3SIIECTBA MATEMATHYECKUX PACCYXKIACHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHHUIO UAEU CUMMETPHUH.



[Iporpamma otpaxaeT coiep:kaHue oOyuyeHus mnpeamery «MartemaThka» c
Y4eTOM 0CcOo0BIX 00pa3oBaTesbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MaremaThka» NpeICTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3IIP. ¥V oOyuaronuxcs ¢ 3IIP nambosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-IOTUYECKUX (POPM MBIIUICHUS, IO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KATETOPUHU UM TPYIHOAOCTYNHBL. B TOoXe BpeMms NpU CHeUaTbHOM
oOydyeHHH oOyd4arolmuecs MOTYT BBINOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBEI K TOMOIIM, MOTYT BBINOJIHUTh MEPEHOC HAa aHAJIOTMYHOE 3aJaHHe
YCBOGHHOI0 crnocoba pemnieHusi. CHIDKEHHE Pa3BUTHS MBICIUTEIBHBIX ONEpaluil u
3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JAEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX YUYEOHBIX NEHCTBUH. Y 0Oydaromuxcs 3aTpyAHEHBI
CUYCTHBIC BBIUMCIICHUSI, MPOU3BOJAMMBIE B yMe. B NHUCBMEHHBIX BBIUYMCICHUSX OHU
MOTYT MPONYyCKaTh OJIMH U3 MPOMEXKYTOUHbIX aroB. [Ipum pabGore ¢ yMCIOBBIMU
BBIPOKCHUSIMU, BBIUYMCICHUEM MX 3HAYCHUS MOTYT HE YJEpXKUBATh NPABUIbHBIN
nopsaok aAeiicteuit. [lpu ynporenuu, npeodpasoBaHuu BeipaxeHui yyamnuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPUHATH PEIUICHUE O MOCIEA0BATEIbHOCTU BBIIOJIHEHUS
neictBuil. KOHKPETHOCTh MBIIIJICHUSI OCJIOKHSET YCBOGHHS HaBblKa pEIIEHUs
YpaBHEHUW, HEPaBEHCTB, CUCTEMbl YypaBHEHUH. MM MalloOgOCTYIMHO COBEpLICHUE
00paTUMBIX ONEepaLUid.

Huskuii  ypoBeHb pa3BUTUSL  JIOTUYECKHX  ONEpalMii, HeIOoCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT U3ydeHHe TeMbl «DyHKIMU»: MpH
onpeneneHny  (QYHKIMOHATBLHOM 3aBUCUMOCTH, TP ONUCAaHUU TpapUUecKoi
CUTYallUH, UCIIOJIb3YysI TEOMETPUUECKHM, anreOpandeckuil, QyHKIIMOHAIBHBIN SI3bIKHU.
Hepenko ywamuecs: He BUIAT pa3HULIBI MEXIY 00JIaCThIO omnpeseneHust GQyHKIUA U
00JIaCThIO 3HAYCHUI.

Pemenue 3amay compsiKeHO € TPYAHOCTIMHU O(POPMIICHUS KPATKOW 3aIHCH,
NPOBEJICHUS aHAJIU3a yCIOBUS 3a7]a4M, BIJICICHUS cyliecTBeHHoro. O0yyJaroniuecs ¢
3IIP 3aTpymHstoTcs cheiaTh yMO3AKIIOUEHHE OT OOIIEr0o K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpAIMOHAJIBHBIE CHOCOOBI  pEIHIeHHsS, WHOI/Aa OTrPaHUYUBAIOTCS
MaHUIMYJSILIASIMU C YUCTaMU.

IIpy wu3yyeHUM TEeoMeTpUUECcKOro Martepuana oOyuwatomuecss ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  J€JIaTb  JIOTUYECKHE  BBIBOJABL,  CTPOMTH
II0CJIEIOBATENbHBIE pacCyKaeHusA. HermpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOAUT K OIIMOKAM B PEIIEHUH TeoOMETpHuecKux 3aaad. OOyuaromuecs MOTYT
MOJAMEHHUTH (HOPMYITy, HETIPAaBUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM omudkam B
pelIeHNH  3aJad  OPUBOJIAT  HEJOCTAaTOYHO  PAa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. MM Cl10KHO BBIOTHUTD YEPTEXK K YCIOBHUIO, B TUCBMEHHBIX padoTax
OHHU HE MOTYT IIPUBECTU OOBSCHEHHUE K UEPTEKY.

TouyHOCTB 3aIIOMUHAHUS U BOCITPOU3BEACHUSI yU€OHOT0 MaTepuasia CHUKEHBI 110
npuyuHe Ccaab0CTH MHECTUYECKOW JEesTeNbHOCTH, CY>KeHUs o0bema MaMATH.
Oo6yuatomumes ¢ 3IIP Tpebyercs Oosbllie BpeMEHHM Ha 3aKpervieHHE MaTepuana,
aKTyaJIn3alus 3HaHW 110 OMope MpU BOCIIPOU3BEICHUN.

Jl71s1 mpeooieHus TPYAHOCTEH B M3yUeHHH y4eOHoro npeamera «MatemaTrukay
HeoOXxoauMa ajanTanus oO0beMa U XapakTepa y4eOHOro marepuana K
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MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcsi ¢ 3[IP. Cnenyer yueOHbIi MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU HOPLUUAMH, YCJIOXKHSAS €ro MOCTENEHHO, W3bICKMBATh
CcocoObl  afanTalMi TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JlaBaThb  Kak
O3HAKOMMTEJIBbHBIE; UCKIII0YAaTh OTACIIbHBIC TPYIHBIE 1OKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl pPEeKOMEHAYETCA H3ydaTb B IIPOLECCE IPAKTUYECKON MAEATEIBHOCTH II0
pemieHno  3agad.  OpraHvyeckoe €AUHCTBO IPAKTHYECKOM W YMCTBEHHOM
NESATENbHOCTH YYAIlUXCS Ha YpOKax MaTeMaTHKH CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0A3MCHBIX MAaTEeMaTHYECKUX 3HAHUN U YMEHHUM.

Hesn 1 3a1aun u3y4yeHus y4eOHoro npeamera «MareMaTukKa

[TpuopureTHpiMU yensimu 00yIeHHS MaTeMaTHKe B 5—9 Kiaccax sSBISIOTCS:

* (GopMUpOBaHHUE IEHTPATHHBIX MATEMAaTHUYCCKUX TOHATHH (YHCIIO, BEITUYHMHA,
reoMeTpuIecKas durypa, IepeMEeHHas, BEPOSITHOCTB, byHKuMA),
00eCIeunBaOIIUX MMPEEMCTBEHHOCTh M IMEPCINEKTUBHOCTh MAaTEMaTHYECKOTO
obOpazoBanus obyuarornuxcs ¢ 3I1P;

* nojaBeneHue ooyvarommxcs ¢ 3P Ha TOCTyTHOM /IJist HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MaTEMATUKH M OKPYKAIOIIEr0 MUPa, IOHUMaHNE MaTEMaTHUKN KaK
9acTH OOMICH KyJIbTYPhl YeJIOBEUSCTBA;

" pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OOYYarOIIUXCS C
3I1P, mo3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHIHOCTH
MBIIIJIEHUS, UHTEpeca K U3yUYeHUIO MaTeMaTHKU;

* (popMupoBaHue (PYHKIMOHAIHHOW MAaTeMAaTHYECKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBJICHUSI MAaTeMAaTHYEeCKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CUTYalUAX U PU U3YUSHUH APYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MAaTEeMAaTHKA W CO3[aBaTh MAaTeMaTHYECKHE
MOJIENI, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKUH ammapar [Js penieHus
PAKTUKO-OPUEHTUPOBAHHBIX  3a]ad, MHTEPIPETHPOBATH W  OIICHUBATh
MOJTYYE€HHBIE PE3yJIbTATHI.

JlocTkenune 3TUX 1eeil 00ecIeuynBaeTCsl PEIICHUEM CIEAYIOMNX 3a0ay.

» dopmupoBaTh y oOyuarommxcs ¢ 3[IP HaBbplkM ydueOHO-TIO3HABATEIIHLHOM
NESTENBHOCTU: IUJIAHUPOBAHWE palOThl, MOWCK pAIMOHATBHBIX MyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS;

" CrOCcOOCTBOBATh HMHTEIUVICKTYAIBHOMY pa3BUTHIO, (OPMUPOBATH KadecTBa,
HEOOXOIMMBIE YEIOBEKY JUIsI TTOJTHOIEHHOM JKU3HH B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIC MATEMATUYECKON NEATEILHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIAH, TIPOCTPAHCTBEHHBIX MPEJACTABICHHM, CTIOCOOHOCTH K TIPEOOJICHUIO
TPYAHOCTEN;

" (GopMupOBaTh KIIOYEBBIE KOMIIETEHIIMH YYAIIUXCS B paMKaxX MPEAMETHOU
obnactn «MareMaTrka 1 HHPOPMATHKAY;

" pa3BUBATh MOHATHITHOE MbINLIEHUs oOy4datonuxcs ¢ 311P;



" OCYILECTBIIATh KOPPEKIIMIO MO3HABATENbHBIX MpolieccoB oOydaromuxcs ¢ 311P,
HEOOXOIUMBIX [UJII OCBOEHHSA MPOTrPaMMHOr0 MaTepuaja Mo ydyeOHOMY
MpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUKA 00pa30BaTEIbHBIX 1€(PUIUTOB B
OCBOCHHMH MPEIIECTBYIOIIET0 MPOrpaMMHOr0 MaTepuaja y oOydaromuXxcs ¢
3IIP 1 HETOCTAaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

" chopMHUpOBATh YCTONUMBBIA HHTEPEC YUAILIUXCS K PEIMETY;

" BBISIBJISITH M Pa3BUBATh MaTEMAaTHYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OcCHOBHBIE JINHUM COAEPKAHUSA Kypca MareMaTUKH B 5—9 knaccax: «Hwucna n

BBIUMCIICHUSD», «AnreOpa» («AsreOpanueckue BbIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («['eomeTpuueckue ¢Gurypsl um HxX
cBOicTBay, «M3MepeHne reoMeTpuuecKiX BeJINYuH»), «BeposiTHOCTD U CTaTUCTHKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCS MapajlyiebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHAa OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBud. Kpome »3Toro, ux oOBEAMHSET JOTUYECKas COCTaBIISIONIAs,
TPaJULIMOHHO MPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIASI BCE MaTEMAaTUYECKUE KYPChI
u conepxarenbubie tuHud. ChopmynupoanHoe B denepanbHOM rocy1apcTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOIO 00Iero oOpazoBaHus TpeOOBaHUE «YMETh
OTIepUPOBATH MOHATUAMHU: OIPEIeNIeHNE, aKCUOMa, TeopeMa, JI0Ka3aTesIbCTBO; YMEHUE
pacno3HaBaTh KMCTHHHBIE M JIOXKHBIE BBICKAa3bIBAHMS, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (GopMUpOBaHUE TOTUYECKUX YMEHUHN pacipeessieTcs 0 BCeM rojiam
oOy4eHHsI Ha YPOBHE OCHOBHOTO OOIIIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoii paboueit mporpaMMbl, pactpee€HHbIM 0 rojiaM 00y4YeHwUs,
CTPYKTYPHUPOBAHO TakhMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHATHHBIM
BOIIpocaM  o0ydaromnuecs O0Opamaiuch HEOJHOKPATHO, YTOOBI  OBJIAaJCHUE
MAaTE€MAaTHYECKUMH TMOHATUSIMU M HABBIKAMHM OCYILIECTBISJIOCH MOCIEAOBATEIBHO M
MOCTYyNaTeNbHO, C COOJIOJICHUEM MPHUHIUMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOUAJIUCh B OOIIYIO CHCTEMY MaTeMaTHYEeCKUX MPEACTaBICHUI O00YyJaronuxcs ¢
3IIP, pacmmpsis u yrayomnss e€, o0pa3ys MpOoYHbIE MHOXKECTBEHHbIE CBsizu. OOImme
Lenu U3ydeHus: yuyeOHoro npeaMera «Martematuka» mnpeacTtaBieHsl B [IpumepHoit
paboueii mporpaMmMe OCHOBHOTO 00111ero 00pa3oBaHus.

Oco0enHocTH 0TOOpPA M aJaNITALMU Y4eOHOr0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue ydeOHOMY mpeamery «MaremaThka» CTPOUTCS Ha CO3/IaHUA
ONTUMAJIbHBIX YCIOBUW JIJIl YCBOEHHUS MPOrPAMMHOI0 MaTepHalia 00ydaroUMUCS C
311P. bonpiioe BHUMaHUE yIENsSeTCs 0TOOpY yueOHOTO MaTepraia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH MPU COXPAHEHUH OO0HIero 0a3oBOro YpOBHS, KOTOPBIN
JOJKEH 10 COAEPKAHUIO U 00beMY OBITh aAaTUPOBAHHBIM it oOy4vatouuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMH OOpa3oBaTelbHBIMU MOTpeOHOCTsIMU. Creayer
oOJierynTh OBIIaJieHHe Marepuasiom oOyuatromumucs ¢ 3IIP mocpeacTtBoM ero
JE€TATbHOTO OOBSICHEHUS C CUCTEMATUUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B MPUMEHEHUW 3HAHUW, MCHOJB3ys MPUEMbl aKTyalu3aluud (BU3yajbHas OIMopa,
MaMsITKa).

[IpumepHas nporpamMma MpeayCcMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHUIA:
yYMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJICHHUM, BBIHECEHUE OTACIBHBIX TEM WIIH
LEJbIX Pa3/iesioB B MaTepUabl sl 0030pHOr0, 03HAKOMHUTEIbHOTO N3YUYEHHUS.

N3menenusi nporpammsl B 5—9 Kiaaccax

Mamemamuxka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IUJaHE PEKOMEHAYETCS HW3YydaTh CIEAYIOIIHE TEMBI:
«Pumckass wymepanus», «PaBubie ¢urypsy, «llumuanp, xonyc, mapy», «Kyo»,
«IIpssmoyronsHbIN napauienenuneny, «llepemenienre no KOOpAUMHATHON MPSIMON,
«Mopaynb yucna», «UucinoBble NpPOMEXYTKH»; «Macmrad» (M3ydaercs B Kypce
«["eorpadus»); «M300paxkeHre reomeTpuyeckux GUryp Ha HEJIMHOBAHHON Oymare ¢
UCIOJBb30BAHUEM  LUPKYJsA, JIMHEHWKU, VYIrOJbHUKA, TpaHCHopTupa», «JlnunHa
OKpy)kHOCTHY», «llnomane kpyra», «llapamiensusie npsmeiey», «lleprneHauKyIspHbIE
npsimbie», «OceBasi U IEHTpaJIbHAasE CUMMETPUN» (M3ydaeTcs B Kypce I€OMETpHUH);
«beckoHeUHbIC TMEPUOUYECKHE JECATUYHBIE ApoOu. JlecsaTuyHoe NpUOIMKEHHE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcst B Kypce ajireopsbl).

CnenyeT yMEHBIINTh KOJMYECTBO 4acOB Ha clienyrouue TeMbl: «PemeHue
Joruueckui 3agau», «JlimHa otpeskay, «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHUSY, «3aMUCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEISIMIY, «IlocTpoeHue
KoH(uUrypanui u3 yacted MpsSMON, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYATON
oymare», «Jlemurenu u kpatHbie. [Ipu3Haku genumocTtu», «Haumbomnpmmii oOmuit
JENUTENh U HauMeHblee obliee KpaTHoe. JennMMocTh CyMMBI U TIPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HaMEHATeN0y, «HaxokaeHue yacTu 1eyioro 1 1eaoro
no ero 4actu». «OKpyrJieHHE NeCATUYHBIX apobei». «Pemenue 3amay mepedbopom
BCEX BO3MOXXHBIX BapuaHTOB». «CocTaBieHrne OYKBEHHBIX BBIPAKEHUHU IO YCIOBHUIO
3aiauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJIB30BAaTh HA TIOBTOPEHKE (B HaYase U
KOHIIE Y4eOHOT0 rojia), Ha u3yueHue Hanbosee TPYIHBIX U 3HAUUMbBIX TeM: B V Kiiacce
— Ha pellleHne YpaBHEHUH, IPUBEICHNE APOOH K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX Ipo0ei, u3mepeHwe yriaoB; B VI kjacce — neWcTBuUd ¢
MOJIOKUTENIbHBIMA M OTPULIATEIbHBIMU YK CJIAMU, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYMTAHHUE YUCEN, COACPKAIIUX IENYI0 U JPOOHYIO YacTh, HA YMHOKEHHUE U JICTICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMHUTENBHOM IUTAHE PEKOMEHAYETCA M3ydaTh CICAYIOIIUE TEMBI:
«ppaunonanbubie uncna. JlelictBuTenbHble ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
yuces, apudMeTHYecKue JACHCTBUS C JEUCTBUTEIBHBIMU udHMciaaMu», «HaxoxaeHue
MpUOTMKEHHBIX 3HAYEHUN KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEN U YETBEPTOM CTENEHEN PA3IIOKEHUEM HA MHOKUTENNY, «DyHKIHA ¥
=vx u ee rpaduk», «l[lorpemrHOCTh W TOYHOCTH NPUONKEHUS», «UeTHBIE H
HeueTHble QYHKIMMY», «DyHKIMSA y=X"», «DyHKIUA y= ax’, ee rpadMK U CBOICTBA.
I'paduxu pyHkuuii y= ax? + N u y=a(x-m)?, «YpaBHEHUE ¢ ABYMs HEPEMEHHBIMHU U €TI0
rpaduk», «['paduyeckuii crnocod pemieHusi CUCTEMbl ypaBHeHUi», «M300paxenue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKON MPOTrPECCHIl TOUKaMU Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIN POCT. CII0XKHBIE IPOLIEHTHD.

CrenyeT yMEHBIINTh KOJWYECTBO YacOB Ha H3ydyeHHE TeM: «DopmynbDy,
«/lokazaTenbCcTBO TOXIECTB», «JIMHEHHOE ypaBHEHHWE C JBYMsI HEHU3BECTHBIMN,
«['paduk nuHEHHOTrO ypaBHEHMs C ABYMs MepeMeHHbIMUY, «['paduueckoe penieHue
JIMHEWHBIX YPABHEHUN W CHCTEM JIMHEMHBIX ypaBHEHHMI», «CBONCTBA KBAIPATUUYHOU
GYyHKIUNY.

BricBoOoMBIIMECS 4Yachl PEKOMEHAYETCS MCHOJb30BaTh: JJIA  JIydllen
npopaboTKK Haubojee BaXKHbIX TeM Kypca: «Pemienuwe ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHbIE JAEHUCTBUS C Apo0siMuy», «lIpuMeHeHne cCBONCTB
apu(pMETUYECKOro KBaJpaTHOIO KOpHSA»; Ha TMOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3zoBaHUE BhIPAKEHUM, a TAK)KE Ha 3aKpeIieHe U3yUYeHHOI0 MaTepHaiia.

I'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YJEIUTh NMPAKTUYECKOW HANPABIEHHOCTU Kypca,
UCKJIIOYMB U YNPOCTHB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUYECKUIM
matepuan. Ha ypokax reomeTpum HEOOXOAMMO MAaKCUMalIbHO HCIOJIb30BAThH
HarJIsHble CcpeacTBa OOydeHHs, OOJbIle MPOBOAUTH MPAKTUYECKUX padboT cC
ydauiuMucs, pemath 3aj1aqu. CTpoUTh pelieHre 3aa4 Mpu MOCTOSHHOM 00pallleHuu
K HAarJsiTHOCTU — PUCYHKaM U 4epTeKaMm.

O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl W J10Ka3aTelbCTBO. AKCHOMBI»,
«/lokazatenbcTBO OT MNpPOTUBHOrOo», «CylIEeCTBOBAaHME U  E€JUHCTBEHHOCTH
NEPICHAUKYISApa K NpsMon», «MeTo reoMerpuyeckux Mect», «Meroa yaBoeHus
Menuanb, «Teopema Paeca u TeopeMa 0 MPONOPLUMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyroyibHUKay», «I3MeHeHne TPUTOHOMETPUUECKUX (DYHKIIHM MTPU BO3PACTAHUU
yriaay, «@opmynbl U1 pPaJAyCOB BIHCAHHBIX M OIMCAaHHBIX OKPYXHOCTEHN
IPaBUJIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHHUE MpAMOil», «/IBmxeHue», «CBoicTBa
INBHKEHUA», «Teopema 0 mMpOU3BEAECHUHN OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOW.

CnenyeT yMEHBIINTh KOJUYECTBO 4YacOB Ha u3yuyeHUe TeM: «CHMMETpHUYHbIE
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUNY, «lleHTpanbHas cUMMETPHsY,
«ITapannensubiii nepenoc», «IlloBopor», «IIpeobpazoBanue momodusa. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C IOMOLIBIO
LAPKYJISI U JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenne
TpeyrolbHUKOBY, «I[lomobue Gurypy».

BricBoOoAMBIIIMECS Yachl UCTIOJIB30BATh HA PELICHHUE 3a/1a4 U MOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ Tem, YTO MaHHBIM KypC BBI3BIBAET HAWOOJBIIME CIOXHOCTU IS
oOyuatoumuxcs ¢ 3IIP, cBs3aHHBIE CO CHUXEHHBIM YpPOBHEM pa3BUTHUS CIIOBECHO-
JIOTHYECKOTO MBILIUICHHUS, €r0 M3y4eHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE H
JOCTYIIHOM I YYE€HHMKOB MaTepuaie. OCHOBHOE BHUMAaHHE CIEAYET YAEIUThb
pasznenaM, CBA3AaHHBIMH C IIOBTOPEHHEM IPOMACHHOTO MATEpHUANIA, YBEJIWYUTH
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUN, CBA3AHHBIX C MPAKTUYECKON NESITEIBHOCTHIO
00yYarOITHUXCS.



Heob6xoaumo nepecMOTpeTh COAEpKAHUE TEOPETHUECKOTO Marepuaiga MU
XapaKkTep €ro U3JI0KEHUSA: TEOPETUYECKUN MaTepuan MPENOJHOCUTHL B IpoLEecce
pellIeHus 3a7a4y U BBINOJHEHUS 3aJaHUM HaIJIAJHO-IIPAKTUYECKOrO0 XapakTepa;, He
TpeOOBaTh BBIBOJA M 3alIOMHUHAHMS CJOKHBIX (DOPMYJ, PEIICHHsS] HECTaHIApTHBIX,
TPYAOEMKUX 3a1aHui. P TeM cienayer u3yyaTb B O3HAKOMUTEIBHOM ILIAHE.

[TpumepHas mporpaMMa IpeIoCTaBIsgeT aBTOPY padbodeii mporpaMMbl CBOOOTY
B pacIipe/IcICHUH MaTepuaja Mo 4eTBepTsIM (TpuMmecTpam). PactipenencHue BpemMeHn
HA W3Y4YeHHE TeM B TeUeHHE YYeOHOTO ToJa CaMOCTOSITENBHO OIpeneseTCs
o0pa3oBaTeIbHON OpraHU3aIMeil 1 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00YJIarOIINXCS
¢ 3I1P u ux ocoObIXx 00pa3z0BaTEIbHBIX TOTPEOHOCTEH.

IIpumepHbIe BUABI AeATeabHOCTH o0yuaromuxcs ¢ 3IIP, o0ycioBieHHbIE
0c00BIMH 00pa30BaTeJIbHBIMM MOTPEOHOCTAMH H 00ecneynBaloIue
OCMBICJIEHHOE OCBOEHHE COAeP:KAHNM 00PA30BAHUA 110 MPeAMeTy
«MaremaTuka»

Conepxanue BHJIOB JesTenbHOCTH oOyuarommxcs ¢ 3I1P ompenensiercss ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHUMO MIMPOKO HCMOIB3yEMBIX B
OOII OOO o6mux aIg BceX 00ydYaroImMXCsl BUIOB JCATEIBHOCTH CIEAYET YCUIIUTh
BU/JIbI IEATEIILHOCTU ciel(DUIHBIC IS JAHHON KaTErOpUHU JeTel, 00eCTieYnBaroIIHe
OCMBICJICHHOE€ OCBOCHHE COJIepKaHUs 0Opa3oBaHUA IO TIPEAMETY: YCHUJICHUE
NPEIMETHO-MIPAKTUYECKON JEATEIbHOCT C AaKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
YepeJOBaHUE BHUJIOB JEATEIBHOCTH, 3aJCWUCTBYIOIIUX Pa3IMYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHHUE MaTepHuaja C ONMOpPOH Ha aITOPUTM; «IIOIIAroBOCTh» B U3YUCHUU
Marepuasa; UCIoIb30BaHue JOMOJHUTEILHON BU3YyaJbHON OMIOPHI (CXEMBI, 1a0I0HbI,
OTIOpHBIE TAOJIMIIBI); PEUYEBOM OTUET O TIPOIECCe U PE3yJbTaTe JACSATEIbHOCTH;
BBHITIOJIHCHUE CIICIHMAIBHBIX 3aJaHUM, OO0ECIEeUNBAIONIUX KOPPEKIUIO PETYISIUU
y4eOHO-TT03HABATEIbHOMN JEATeIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJIbTaTa.

[IpumepHas TemaTHuecKass M TEPMHUHOJOTMYECKash JIEKCMKAa COOTBETCTBYET
OOII O0O0.

Jns oOyuatrommxcs ¢ 3I[IP cymiecTBEeHHBIM SBISIOTCS TPHEMBI PabOTHI ¢
JIGKCUYECKUM MaTepuaioM mo mpeaMety. IIpoBoautcs cnenuanbHas padboTa Mo
BBCJCHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yvyaeMble TEpMUHBI BBOASTCS Ha MTOJMCEHCOPHOM OCHOBE, 00s3aTe/IbHA BU3yabHAS
MO/ICPIKKA, aJITOPUTMBI paOOTHI ¢ OTIPEICIICHUEM, OITIOPHBIC CXEMBI IS aKTyalIn3aIlin
TEPMHUHOJIOTHH.

Mecto yyeOHoro npeamera «MareMaTuka» B Y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIO 00I1ero oOpa3oBaHusi yueOHbIN mnpenmer «MareMmaTtuka
BXOJUT B TMpeAMETHYI obiacth «MaremaTnka U HMHPOpPMATHKa» U  SABISIETCS
o0s13aTeNbHBIM JUTsl U3ydeHus. B 5-9 kiraccax ydeOHbIN penMer «MaTemaTukay
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TPaJMLIMOHHO M3y4YaeTcs B paMKaXxX CIEAYIOUIUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
kypca «Marematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTHUKUM M Teopuu BeposATHocTed) u «l'eomerpusin. Hacrosimeil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpammoii mperycMaTpuBaeTcsl BbIACIEHUE B y4eOHOM IUIaHE Ha
M3y4YeHHE MaTeMaTHKU B 5—6 Kilaccax S yueOHBIX YaCOB B HEJENIO B TEUEHUE KaXK0T0
roja o0yuyeHusi, B 7-9 kiaccax 6 yuyeOHBIX YaCOB B HEJIENIO B TEUEHUE KAXKIOT0 rojia
oOyueHust, Bcero 952 yueOHbIX Haca.

Copnepxxanue yueOHOro mnpeamera «MaremaTvka», TMPEACTABICHHOE B
[Ipumepnoit paboueit mnporpamme, coorBeTrcTByeT OI'OC OO0O, IIpumepnoi
OCHOBHOM 00pa3oBaTeNbHOM IpOrpaMMe OCHOBHOrO o0miero oOpa3oBaHUs,
[IpumepHON amanTUPOBAHHON OCHOBHON 00pa3oBaTENbHOW MPOrpaMMe OCHOBHOTO
oO1rero o0pazoBaHus 00YUAIOLIUXCS C 3aJIEPKKON MCUXUYECKOTO PA3BUTHA.

TemaTnueckoe IUTAaHUPOBAHHWE  YYEOHBIX KYpCOB M PEKOMEHIyeMOe
pacnpeneneHue yueOHOTO BpEMEHHU ISl U3YyUYEHUs OTAENbHBIX TEM, MPEIJI0KEHHbBIE B
HACTOSILIEN NMPOTPaMMe, HAaJI0 PaCCMaTPUBATh KaK NPUMEPHBIE OPUEHTUPBI B TOMOIIlb
COCTaBHUTEIII0 aBTOPCKOM paboueil mporpamMMbl U TPEXIE BCEro YUHUTEN0. ABTOP
paboueil mporpaMMbl BIIpaBe YBEJIUYUTH MPEAIOKEHHOE YUCIO y4eOHBIX 4acOB Ha
TEeMBbI, TpeOyromue Oosiee ATUTENbHOrO u3ydeHus oOyuaromumucs c 3[IP, wunn
YMEHBIINTh KOJIMYECTBO YaCOB HA TEMbI, U3y4aeMble HA 03HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TaxkKe JIOKaJIbHOE IIEpepaclpe/eliCHUe M IIEPECTAHOBKA 3JIEMEHTOB
COJEepKaHUsl BHYTPU JaHHOro Kkiacca. KoiaumdecTBO MpoOBEpOUHBIX  padoT
(TeMaTU4eCKHl U UTOTOBBII KOHTPOJIb KAUECTBA YCBOCHUS yUeOHOI0 MaTepuana) U Ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS Ha YCMOTPEHUE
yuutens. Takyke yuyuTellb BIPaBe YBEIUYUTh WM YMEHBIINTH YUCIO YU€OHBIX YaCOB,
orBeACHHBIX B [IpuMepHoii pabodeil mporpamMmme Ha 0000IIEHHE, ITOBTOPEHUE,
CUCTEMAaTU3allMI0 3HaHUM oOydwaromuxcsi. ENWHCTBEHHBIM, HO TNPUHIMIHAIBHO
Ba)XHBIM KpPUTEpUEM, SIBISETCS AOCTIDKEHHUE PE3yJbTaTOB OOyUYeHUS, yKa3aHHBIX B
HACTOSIIIIEN pOorpaMmmMme.
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[MTPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBHI

esin n3yyeHus y4e0HOro Kypca

[IpropuTeTHBIMU LIETAMH 00yYEHUsI MaTeMaTHKE B 5—6 Ki1accax sBJISIOTCS:

" IPOJOJDKEHHE (DOPMUPOBAHMS OCHOBHBIX MaTeMaTHYECKUX MOHATHH (YUCIIO,
BEJIMYMHA, reoMeTpudeckasi (urypa), o0ecrneunBaINX MPEeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00yUarouXCs;

" pa3BUTHE WHTEIUIEKTYaJbHBIX MU TBOPYECKHUX CHOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenbHOM aKTUBHOCTH, MCCIIEAOBATEILCKUX YMEHUHN, HHTEpeca K
U3YUYEHUI0 MAaTeMAaTHUKU;

* noaseneHue oodyyaromuxcs ¢ 3[1P Ha 1oCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3 MAaTEMaTUKHU M OKPYXKAIOIIETO MUPA;

» dopmupoBaHue (YHKIIMOHATBLHOW MAaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKTHl B PEATbHBIX JKM3HCHHBIX CUTYyAITUsX,
MPUMEHATh OCBOCHHBIE YMEHHUS JJIsI PEIICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, HUHTEPIPETUPOBATH IOJYYCHHBIE PE3yJIbTaThl M OILICHHBATH HMX Ha
COOTBETCTBHE MPAKTUYECKONU CUTYAIINH.

OcHOBHBIE JIMHUU COJEpKaHMs Kypca MaTeMaTHKU B 9—6 Kiaccax —
apudmeTndecKas U reoMeTprueckasi, KOTopble pa3BUBAIOTCS NMapajljIeIbHO, KaXKIas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBUH. Takke B Kypce€ NMPOUCXOIHUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmerrdeckoro Marepuana HauYMHAETCS CO CHCTEMATHU3alluu U
pa3BUTHs 3HAHWM O HATYpPaJbHBIX YHUCJIAX, MOJYYECHHBIX B HayajdbHOM mkose. [lpu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIHHOM TEXHUKU W (OPMHPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTUEM BBIUMUCIUTEIBHOW KYJIbTYphI, B
YaCTHOCTU € OOyYE€HHEM MPOCTEHIIUM NMpuéMaM MPUKUIKU U OIEHKHU PE3YJIbTaTOB
BbIUKCIeHUH. M3ydeHne HaTypalbHbBIX YUCEN MPOI0IIKAETC B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU NOHATUSMH TEOPUU IETUMOCTH.

Hpyroit KpynHbIi OJ0K B COMEpKaHUH apu(PMETHUECKONW JTUHUU — 3TO APOOH.
Hauvano n3yuenns oObIKHOBEHHBIX U JIECATHYHBIX APOOEil OTHECEHO K 5 Kiaccy. JTo
MEPBBIA ATall B OCBOCHHMH APOOEH, KOTraa MPOUCXOMUT 3HAKOMCTBO C OCHOBHBIMU
UJeAMH, MOHATUSAMU TeMbl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOel B
IIOJIHOM 00BEME MPEAIIECTBYET U3YUYECHUIO TECATUYHBIX IpO0EH, 4TO LEIecoo0pa3Ho
C TOYKHU 3PEHUS JIOTUKHU M3JIOKECHUS YUCIIOBOW JIMHUM, KOTJa IMpaBuia ACUCTBUU C
JECATUYHBIMUA JPOOSIMA  MOXKHO OOOCHOBATh YK€ W3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JCCATUYHBIMH
IpOoOSMU PaCIIUPUT BO3MOMKHOCTH JIJIi TOHMMaHUs OOYy4alOUIMMUCS TMPUKIATHOTO
MPUMEHEHUS] HOBOM 3aMMCH MPU U3YYEHUU JPYTUX MNPEIMETOB U MPU MPAKTUUECKOM
ucrosnb3oBanuu. K 6 kimaccy OTHECEH BTOpOM dTam B HW3Y4YEHUHW JpoOeid, TIe
MIPOUCXOJUT COBEPIICHCTBOBAHMUE HABBIKOB CPAaBHEHUS U IMpeoOpa3oBaHUs APOOEH,
OCBOEHUE HOBBIX BEIYMCIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIICHUIH,
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B TOM YHCJI€ 3HaUYCHUI BBIPAXKEHUH, COEPKANUX U OOBIKHOBEHHBIE, U JCCATUYHBIC
Ipo0u, YCTAHOBJIEHUE CBSA3EM MEXAY HUMH, PAaCCMOTPEHUE MPUEMOB pELICHUs 3a7au
Ha ApoOu. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C IMOHSATHUEM IPOLICHTA.

OCc0OEHHOCTBIO U3YUYECHHUSI MOJOKUTENBHBIX U OTPULATENBHBIX YUCEN SBISETCS
TO, YTO OHH TAK)KE€ MOTYT pacCMaTpHUBAaThCS B HECKOJIbKO 3TaroB. B 6 kiacce B Havalie
n3ydeHus: TeMbl «l10JIOKUTENbHBIE U OTPUILIATEIBHBIC YUCIA» BBIACIAETCA NMOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIBHBIMU YHUCIAMU U
JNEUCTBUSIMU C TIOJIOKUTEIBHBIMU U OTPULATEIBHBIMU YUCIAMH TPOUCXOIUT Ha
OCHOBE COJEPKATEIBHOr0 IMOAXO0AA. OJTO TMO3BOJSET HA JIOCTYIIHOM YPOBHE
MO3HAKOMUTH YYAIIUXCSI MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSTUSMHU TEMBI, B TOM
yucjie W C TMpaBWIaMH 3HAKOB TMPU BBINOJHEHUU apUPMETUUECKUX JACHCTBUIA.
N3yyenue paivoHaIbHBIX YMCEN Ha 3TOM HE 3aKOHYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce airedpsl 7 Kiacca, 4To CTaHeT CJIEAYIOUIUM MPOXOJA0M BCEX MPUHUMUIUATBHBIX
BOMPOCOB, TEM CAMBIM pa3J/ieJieHue TPYJHOCTeH obieryaer BocnpusaTue MaTepuana, a
pacnpeieieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHUM pelIeHHIO0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HCMONb3YIOTCA
apugmeTndeckue Npuémsl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpaboTKe
BBIYHMCIIMTENBHBIX HABBIKOB B 5—06 Kjaccax, pacCMaTpUBAOTCA 3aJlauyd CIEAYIOLIUX
BUJIOB: 3aJlayd Ha JBUXKEHUE, HA 4YacTH, Ha TMOKYNKH, Ha paboTy W
IPOU3BOAUTEIBLHOCTh, Ha IPOLEHTHI, HA OTHOWIEHWS W mnpomnopuuu. Kpome Toro,
oOydaromuecs: 3HaKOMSTCS ¢ MpUEMaMU pEIIeHUs 3a7ad 1epedopoM BO3MOXKHBIX
BapHaHTOB, y4aTcs paboTath ¢ MHPOpMaIIMe, TTpeICTaBIeHHON B (hopMe TaOIHI] WK
Iarpamm.

B TIlpumepHoit pabodeit mporpamMme MpeaycMOTpeHO (GOpMUPOBaHHUE
NPOMEEBTUYECKUX aNre0pandyeckux npejacTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCMMOCTM OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOAMUTCS IOCTEIEHHO.
bykBeHHasi CUMBOJIMKA IIUPOKO HCIONB3YETCS MPEkKIE BCETO MJisl 3alucH OOIIMX
YTBEpXKJIECHUH U TNpeIoKeHur, (opMyn, B YACTHOCTH JJIA  BBIUMCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B kypce «Marematuku» 5—6 KIaccoB MpeACTaBICHA HarJisiAHAS T'€OMETpHs,
HalpaBJICHHAasT Ha  pa3BUTHE OOpPa3HOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHMsI, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUYCHUU T€OMETPUH,
KOTOPBIM OCYILECTBISIETCS Ha HArJJAHO-MPAKTUYECKOM YpOBHE, OMUPAETCs Ha
HaTJIAIHO-00pa3HOe  MBINIJIEHUE oOydJaromuxcs. bonbpias poib  OTBOAUTCS
MPAaKTUYECKON  NEeSITENbHOCTH,  OMNbBITY,  OSKCHEPUMEHTY,  MOJEIUPOBAHMUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETpUYECKMMH (UTypaMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(MDUTYypalMsIMHU, y4arcs H300pakaTh WX Ha
HEJIMHOBAHHOW W KJEeT4aToW Oymare, pacCcMaTpuBalOT MX MpocTeilline cBoiicTBa. B
MPOLIECCe M3YUYEHMs] HATJISIAHOW T€OMETPUM 3HAHHUSI, NOJIyYeHHbIE 00yJarolUMUCS B
HavyaJabHOM IIKOJE, CHCTEMATU3UPYIOTCA U PACIIUPSIOTCSL.
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MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IJlaHy B 5—6 Kjaccax M3ydaeTcs HHTETPUPOBAaHHBIN
npeamer «MaTeMaTuka», KOTOpPbIM BKIIOYAET apu(PMETHUECKHl MaTepuan u
HaIJIAIHYI0 T€OMETPHUIO, @ TAK)KE IIPOIEEBTUUECKUE CBEACHUS U3 aJIreOpbl, SIIEMEHThI
JIOTHKY Y Hayaja ONMCATENbHON CTaTUCTUKHU.

VY4eOHbIN MIIaH HA U3yYeHHE MAaTEMAaTUKH B 5—6 Kilaccax OTBOAMUT HE MeHee 5
y4eOHBIX YacoB B HEJEII0 B TEYEHUE KAXKJOTo roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanne yueOHOTro Kypca (1mo rogaM o0y4eHus)

5 KVIACC

Hamypansnsie uucna u Hyno

Hatypansnoe uwncno. Psg narypanbnbix umcen. Yucno 0. M3o0paxenue
HATYpaJIbHBIX YUCEJ TOUKAMU HAa KOOPAUHATHOMN (YHCIIOBOM) MPSMOI.

[To3unMonHass cucTteMa cuMcieHus. Pumckas Hymepayus Kak npumep
HeNnO3UYUOHHOU CUCTeMbL CuucieHus®. JIeCATHYHAs CUCTEMA CUNCIIEHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYPAJIBbHBIX YHCEN C HYJIEM.
CrniocoObl cpaBHeHMs. OKpYTJIEHHE HATYPaIbHBIX YUCEN.

CrnoxeHue HaTypaJIbHBIX YHCEIN; CBOWCTBO HYJSl NPHU CIOXKEHUU. BblunTaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHHUIO0. YMHOKEHHE HATypaJlbHbIX YHCEN; CBOMCTBA
HYJISl 1 €IUHUIBI IPU YMHOXKEeHHUH. JleneHue kak aeicTBue, oOpaTHOE YMHOKEHHUIO.
KoMnonentsl  geiicTBuUM, CBsI3b  Mexay HuMH. [IpoBepka  pesyibrata
apudmMeTrdeckoro jAehcTBus. llepeMecTUTENbHOE W COYETATEIBHOE CBOMCTBA
(3aKOHBI) CIOXKEHUS W YMHOXCHHS, pacnpedeiumeibHoe CE0UCME0  (3aKOoH)
VMHOMCEHUSL.

Hcnonb3oBanue OykB 1yisi 0003HaYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(PMETHUECKUX JCHCTBUM.

Jenumenu u kKpammuwvle uwucia, paszioKeHWe Ha MHOXUTenu. IIpocteie u
cocTaBHbIe uucna. [lpusnaxu derumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenp C HaTypaJibHbIM [OKa3aTeleM. 3aluCh YHUCIA B BUIAE CYMMBI
Pa3psAIHBIX CIaraeMbiX.

UucnoBoe BbIpaXCHHE. DBpIUMCICHHE 3HAYCHUM YHCIIOBBIX BBIPAXKECHUN,
MOPSAOK  BBINOJIHEHUA  JeucTBuiM.  Mcmonp3oBaHMe  Opu  BBIYMCIEHHSIX
MEPEMECTUTENIBHOTO U COUYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOMXKEHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUSL.

Apodu

[IpencraBmenne o JApoOM Kak CIocoOe 3amWch  YacTH  BEJIWYUHEL.
OO6bikHOBeHHBIE ApoOu. [IpaBuibHbIe U HenmpaBUibHbIE IpoOu. CMmelaHHas ApoOsb;

! 3,[[6CL " Jajnee KypCuBoM 0003HaYEHBI TCEMBbI, U3YUCHHUC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIILHOM IIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4qacMOro MmaTtepuasia.
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MpEeICTaBICEHUE CMEIIAHHOM ApoOU B BUE€ HEMPABUIBHOMN ApOOH U BBIJEICHHE LIEJION
YacTH YMclia U3 HeMpaBWIIbHOU apodu. M3o00paxenue aApoOel ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE CBOMCTBO aApodu. Cokpawenue opobeii. [Ipusedenue opodou K
Hosomy 3namernamento. CpaBHEHUE APOOEH.

CnoxxeHue M BbIYMTAHUE JpoOed. YMHOXEHUE U AeleHHe APoOeil; B3auMHO-
oOpatHbie 1podu. Haxoowcoenue uacmu yeno2o u yeno2o no e2o Yacmu.

JHlecatuunasi 3amuch apoOeit. [IpencraBienue necsITUYHOM JpoOU B BHJEC
OOBIKHOBEHHOU. M300paxeHne AeCITUUHBIX Apo0el TOUKaMu Ha YKCIOBOU MPSMOIl.
CpaBHeHUE JECATUYHBIX TPOOEi.

ApudmeTndyeckue JEUCTBUS C  JCCATUYHBIMU  JIpo0simu.  OkpyeneHue
oecsamuuHvlx Opooel.

Pemenne TeKCTOBBIX 3a/1a4

Pemenue TeKCTOBBIX 3a/1a4 apupMETUYECKUM CIOCOOOM. PewieHue n02uieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MoA*CHbIX apuanmos. VIconap30BaHne Ipu
peleHnuy 3a1a4 TabJIUIl U CXEM.

Pemiennie 3amau, cojep)kammx 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIIMYMHBI:
CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTh. EAMHUIIBI U3MepeHus :
Macchl, 00bEMa, 1IEHBI, PACCTOSIHUS, BpEeMEHHU, CKOpPOCTH. CBSA3b MEXKIY €IWHUIIAMU
U3MEPEHUS Ka)KJI0H BEJTMYHUHBI.

Pemrenrie OCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUJIE€ TA0JINII, CTOJIOYATHIX TUAarpaMM.

Harnsignasi reomerpus

Harnsnseie npencrasieHus o purypax Ha miIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
Jqyd, Yroj, JJoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsmoii, ocTpslii,
TYNOW U Pa3BEPHYTHIE YTJIbI.

JlnmiHa oTpe3ka, METPUUYECKHUE €IUHULIBI JUIMHBL. J[JIMHA JIOMaHOW, NEPUMETP
MHOTOYTOJIbHHKA. I3MepeHne u moCTpOeHHE YIJIOB € TOMOIIBIO TPAHCIIOPTUPA.

Harnsnsaele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
IPSIMOYTOJILHUK, KBAJpaT; TPEYTOJIBHUK, O pageHcmeae uzyp.

N3o0paxenune ¢uryp, B TOM uuciae Ha Kkierdarod Oymare. [locmpoenue
KOH@ueypayutl u3 wacmeti NpsmMou, OKPYICHOCMU HA HENUHOBAHHOU U KIemuamotl
bymaee. Vlcionb30BaHUe CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIBHUKA, KBaIpaTa.

[nomaas MPSAMOYTrONbHWUKA W MHOTOYTOJIBHMKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucie (uryp, m300pak€HHBIX Ha KJIeT4aTol Oymare.
Enuauie uaMepeHus mioaiu.

Haznaonvie npeocmagnenus o npocmpancmeeHuvbix ueypax. npsamoy20ibHbuli
napannenenuneo, Kyo, MHo2o2panHuKku. M3obpasicenue npocmeriuuux MHO202PAHHUKOS.
Pazeépmru xyboa u napannenenuneoa. Cozoanue mooenell MHO20CPAHHUKOS (U3
bymaeu, npososoKu, NAACMUIUHA U Op.).

O0vém npsamoyeovho20 napaiieienuneda, Kyoa. Eounuyvl usmepernus 00véma.

6 KJIACC

Hamypansnvle uucna
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ApudmeTtndyeckre ACHUCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHCIAMU.
YucnioBble BbIpayKeHUs, MOPSIIOK IEUCTBUM, UCIIOJb30BaHHE CKOOOK. Mcnonb3oBanue
MPA BBIYUCICHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOTO CBOWMCTB CIIOXKEHUS U
YMHOXKEHHUS,  pacnpedeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu M KpaTHbIC YUCTA; HaubOIbull oOwull Oeiumens U HauMeHbulee
obuee kpamuoe. [lernumocms cymmbl U npousgeoenusi. Jlenenue ¢ 0CTaTKOM.

/Ipoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHe apooOeit.
CpaBHeHue u ynopsiiounMBaHue JIpodOeil. Perenue 3amauy Ha HAXOXKJIEHUE YacCTH OT
[EeJOro M LEeJoro mo ero 4yacTu. JlpoOHoe uucio Kak pe3ynbTar JeeHUs.
[IpencraBnenue necITUYHOW IpoOU B BHJIE OOBIKHOBEHHOUW NIPOOM M BO3MOXXHOCTH
npeACTaBiIeHUs OOBIKHOBEHHOM IpoOu B BHJE ACCATUYHOMU. JlecsTuuHble npodu u
MeTpudeckasi cucrema Mep. Apudmerndeckue MEeUCTBUS U YHCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU IPOOSIMHU.

Otnomenue. Jlenenue B JaHHOM OTHONIIEHWU. Macwma6, TPONIOPIHS.
[IpuMmeHeHue mponopiuii Npy pelIeHUH 3a1a4.

[TonsTue npoueHTa. BeruuciaeHue mporeHTa OT BEJIUYUHBI U BEJIMUYMHBI TIO €€
NpOIICHTY. BhIpakeHHe NPOLEHTOB ACCATUYHBIMU JpoOsimu. PemeHue 3amau Ha
NpOIEHTHI. BripakeHHE OTHOIICHUS BEJIUYMH B TPOIIEHTAX.

Ilonoscumenvuvie u ompuyamenvHsle Yucia

[lonoxuTenbHble W oTpulaTeNbHble yucna. Llenvle uncna. Moodyrs uucaa,
2eomempuyeckas uHmepnpemayus Mooynia uucia. W3o00paxkeHue uucen Ha
KOOpPJIMHATHOM NpsiMOU. Yucnosvie npomescymku.

CpaBHeHue umcen. ApupmeTHdyecKue ACHCTBUS C TMOJOXKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIAMM.

[IpssMoyrosibHast cuctemMa KOOpJIHMHAT Ha IocKocTu. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHune Todyek M GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykeennvie gviparcenusn

[Tpumenenue OyKB AJis 3aMTMCH MAaTEeMATHUYECKUX BBIPAKEHUN U TPEII0KEHUN.
CBoiicTBa apu(pMETHUYECKUX ACUCTBUN. bDyK6eHHble 6blpadicenus U UYUCTOBblE
noocmanogky. DByKBEHHbIE PaBEHCTBA, HAXO0XKJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyibl; GoOpMyIIbl IEpUMETpa U TUIOMIAAN MPSMOYTOJIbHUKA, KBajpaTa, 00béma
napannienenuneda u Kyoa.

Pewenue mexcmoguvix 3a0au

Pemenune TekcTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOO0M. Peuuerue 1oeuieckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MONCHBIX 8aAPUAHMOB.

Pemienne 3amaud, comepKammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYHUHBI:
CKOpPOCTb, BpEMSI, pPACCTOSTHHE; 1I€HA, KOJIUYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboThl. EnuHUIEI M3MEpeHWs: MacChl, CTOMMOCTH; PAaCCTOSHUS,
BPEMEHHU, CKOPOCTHU. CBA3b MEXKAY €AMHULIAMU U3MEPEHUS KaXK/I0W BEJTUUUHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOLICHUEM, ITPONOPIIMOHATIBHOCTBIO BEJIMUMH,
MPOIICHTaMU;, PEIIEHUE OCHOBHBIX 3aJ1ay Ha JIpOOU U MPOLECHTHI.
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Oyenka u npuKuoKa, okpyaienue pe3yibmamd.

Cocmasgnenue 6YKEEHHbIX GbIPANCEHULL NO YCIIOBUIO 3A0AYU.

[IpencraBieHne JaHHBIX C NOMOUIbIO Tabiui W auarpamm. Cronduarbie
IUarpaMMbl: YTEHHE U MIOCTpOeHUE. YTeHHEe KPYyTOBBIX 1HarpamM.

Haznaonan zeomempus

Harnsannele npencrasiaeHus o purypax Ha miIOCKOCTH: TOUYKA, psiMasi, OTPE30K,
Jyd, YyroJi, JOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoscenue 08yx npsamuIX Ha NIOCKOCMU, NAPALLEIbHblE NPSAMbIE,
nepneHouxyiapHvle npsamole. I3MepeHne pacCTOSHMI: MEXAY JABYMSI TOYKAMH, OT
TOUYKH J10 IPSIMOM; IJTMHA MapIIpyTa Ha KBaJAPAaTHOM CEeTKe.

N3mepeHne UM TMOCTpOEHHME YIJIOB C MOMOIIBIO TpaHCHopTHpa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYT'OJIbHBIN, TYIIOYTOJIBHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYTOabHUK, HIPUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpsAMOYTroJIbHUK, KBajpaT: HUCIOJIb30BaHUE CBOWCTB CTOPOH,
YTJI0B, TUaroHanei. Mzoopasicenue ceomempuueckux @ueyp Ha HeIUHOBAHHOU bymazce
C UCNONb308AHUEM YUPKYJISA, JTUHEUKU, Y20abHUuKa, mparncnopmupa. Tloctpoenust Ha
KJIeT4yaToi oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHATHE TUTOMAAN PUTYPBI; € TMHUIIBI U3MEPEHUS
wiomaau. [pubnmkénnoe uamepeHue miomaay Guryp, B ToM 4uciie Ha KBaJIpaTHON
ceTke. [Ipubausicénnoe uzmepenue ONUHbL OKPYHCHOCMU, NIOWAOU KpY2a.

Cummempus: YyeHmpanvHas, ocesdas u 3epraivhas cummempuu. [locmpoenue
CUMMEMPUUHBIX DUyp.

Haenaouvie npedocmaenenuss o npocmpancmeenuvix gueypax: napaieienuneo,
KyO, npusma, nupamudd, KOHyC, UYUIUHOp, wap u ceepa. Hzobpasxcenue
npocmpancmeeHuvlx gueyp. llpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. CoszOanue mooenel NPOCMPAHCMBEHHbIX ueyp (U3 Oymasu, nposoJoKU,
NAACMUIUHA U Op.).

lonamue o6véma, eounHuysvl uzmepenus 00véma. OOBLEM NPAMOY20NbHOSO
napannenenuneda, Kyoa.
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[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KITACCBI

esn n3yyeHus y4e0HOro Kypca

Anrebpa sBIsSE€TCS OJAHUM M3 OIMOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT M3y4YCHUE IPYTrUX IUCHMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
I'YMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOAODKEHHS 00pa3oBaHus U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4yHbIX MPEICTaBICHUN O
MPOUCXOXKAECHUU
U CYUIHOCTH anreOpamyeckux aOCTpakiMii, crocobe OTpakeHHs MaTeMaTH4eCKO
HAyKOW SIBJICHUNW M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMAaTUUYECKOTO
MOJICIMPOBAHMS B HAYYHOM TO3HAHUM M B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAaueCTB MBIILUICHUs, HECOOXOAUMBIX JJIsl ajanTalud B
COBpEMEHHOM HH(ppoBOoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTHE  yMeHUS  HaOIOAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI W BBIBOJBI, (POPMYIUPOBATH
yrBepkaeHuss. OcBoeHHe Kypca anreOpbl 00ecreyrMBaeT pa3BUTHE JIOTMYECKOTO
MBIIIUICHUS. OOYYalOIIUXCS: OHM HCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccykieHusi, 0000IIeHne W KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESTENBbHOCTH  OOy4YaloOIIMUXCS, TOITOMY CaMOCTOATENBHOE pElIeHHe  3aaad
€CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aluedl JesTeIbHOCTHOTO MpPHUHIIMIA
o0y4eHUs.

B crpykrype mnporpammbl ydeOHOro Kypca «AnreOpa» OCHOBHOW IIKOJIBI
OCHOBHO€ MECTO 3aHUMAKOT COJEPKATEIBHO-METOANYECKHE JHUHUM: «YHucima u
BBIUUCIICHUS»; «ANredpanieckue BhIPpAKECHU; «YPaBHEHUS U HEPABEHCTBAY;
«DOyukuum». Kaxknas u3 3TUX CoAEpkKaTeIIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCA Ha
NPOTSKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch |
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xoze m3ydeHus Kypca 00ydaromuMest
MPUXOAUTCA JIOTUYECKH paCCyKIaTh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11e71eco00pa3HO BKIIIOUUTH B MPOTPAaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIME  OBJAJICHUIO  OOYYAIOMIMMKCS  OCHOB  YHHUBEPCAIHHOTO
MaTeMaTH4eCcKOro A3bIka. Takum 00pa3oM, MOKHO yTBEPKAATh, UTO COAEPKATEIbHON
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «Airedpay SBISETCS €ro MHTErPUPOBAHHBIIN
XapakTep.

Conepxanue nuHUM «YUuciaa W BBIYUCICHHS» CIIYKUT OCHOBOM s
JATbHEUIIIET0 M3yYeHUST MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYy4arOIUXCS
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BAThCS AJITOPUTMAMH, a
TaKXe MPUOOPETCHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl MOBCEIHEBHOMU
XKU3HU. Pa3BUTHE MOHATUA O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PALMOHAIBHBIMU U
UppAIMOHAIIBHBIMU YKCIIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JAEHCTBUTEIBHOM
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yrcie. 3aBepIiieHrne OCBOSHUS YHUCIOBOM JIMHUU OTHECEHO K CTapIleMy 3BeHY OOIIEeTO
oOpa3zoBaHus.

ConeprxkaHre ABYX alreOpandecKux JUHUNA — « AreOpandecKue BIPaKEHUS» U
«YpaBHEGHHsI W HEPABCHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO y OOYJAIONTUXCS
MaTeMaTHYECKOTO armapara, HEOOXOAMMOTro IS PEIIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M IMPAKTHKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOW NIKOJE
y4eOHBIM MaTepuayl TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH KaK SI3bIKa IS MOCTPOCHUS MaTEeMAaTHICCKUX
MoOJieTIel, omucaHusl TPOIECCOB U SIBICHUN pealbHOro MHupa. B 3amaum oOydeHus
anreOpe BXOIAT TaKKe JaJbHEHINCE pPa3BUTHE AJITOPUTMHUYCCKOTO MBIIUICHHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHUS Kypca HMH(MOPMATUKH, W OBJIAJCHHC
HaBBIKaMU JICTYKTHBHBIX paccyxacHui. [IpeoOpa3zoBaHre CHMBOJIBHBIX ()OPM BHOCUT
CBOM crenuduYeckuii BKIaA B pa3BUTHE BOOOpPaKCHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHATBHO-TpadUICCKON JIMHUM HAIlCJICHO Ha IMOJTydYeHUE
IIKOJIbHUKAMHU 3HAaHUH O (PYHKIUAX KaK BaKHCHIIICH MaTEMaTHYCCKOW MOICIH IS
ONMCAHMSI W UCCIICIOBAHUS Pa3HO-OOpa3HBIX IPOIECCOB W SIBICHUN B NMPUPOJEC H
obmiectBe. M3ydeHue 3TOro marepuaia CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS
YMEHHS UCIIOJIB30BaTh Pa3jIMYHbBIC BBIPA3UTEIbHBIC CPEJCTBA S3bIKA MAaTEMATHUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCHT BKIaad B (HOPMHUPOBAHHE
NPECTaBICHUH O POJTH MaTEMATHKX B Pa3BUTHH IUBIIN3AIUN U KYJIbTYPHI.

MecTo y4e0HOr0 Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY TUlaHy B /-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIUNE OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna ©  BBIYUCIHCHUS», «ANTeOpandyecKkue BbIpOKCHHS», «YpaBHEHUS W
HEpaBEHCTBa», «DyHKIUNY.

VY4eOHbIN TJ1aH HA HU3ydeHUe anreOpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEENIO B TEUEHHUE KaXJOro rojpa oOydeHHs, BCETO 3a TPH rojaa
oOydenust — He MeHee 306 yuyeOHBIX 4acoB.

Conep:xanue y4e6HOro Kypca (1mo rogam o0y4deHmust)

7 KIIACC

Yucna u eéviuucnenus

PanuonajbHbIE YKcIa

JlpoOu OOBIKHOBEHHBIC W JICCSTHUYHBIC, TEPEX0J OT OAHON (OpMBI 3amucu
npobert Kk gapyroil. IloHsTHe palMOHAIBHOTO 4YHCA, 3alliUCh, CpPaBHEHME,
YIOOPSIOYMBAHNE  pPallMOHAIBHBIX  4yuced.  ApudmMmeTuyeckue  JASHUCTBUA €
palMoOHANBHBIMM YHClIaMu. PellieHue 3amad M3 peaybHOM MpPaKTHMKM HAa 4YacTH, Ha
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JpoOHu.

Crenenb ¢ HaTypaJdbHBIM I[OKa3aTelieM: OIpeJelieHue, MNpeodpa3oBaHuE
BBIpa)KEHUU HAa OCHOBE OIpPEJIEICHUS, 3aMICh OOJBIITUX YHUCEIL.

[IporeHTHI, 3aMKCh NPOIEHTOB B BUAE APOOU U ApOOU B BHUJI€ MPOLICHTOB. Tpu
OCHOBHBI€ 33]1a4/ Ha MPOLIEHTHI, PEUICHHE 3a]1a4 U3 PEATbHOM MPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JIEIMMOCTH,  PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uclie T@psMmas W oOparHas
MPONOPIIMOHAIBHOCTH.

Anzebdpauueckue svlparxcenus

[TepemeHHbIC, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEpeMEHHOW. JlomycTumeblie
3HaYEHUsI NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no gopmysam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUHN, TOXKICCTBEHHO PaBHbBIE BHIPAKEHUS,
npaBuia MpeoOpa3oBaHUs CYMM W TIPOU3BEICHHH, MpaBWIa PACKPBITUS CKOOOK U
PUBEICHUS IOJIOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM MTOKA3aTEJIEM.

OnHouneHnbl U1 MHOroujeHbl. CteneHb MHoOrousieHa. CloKeHue, BbhIYMTaHUE,
YMHOKE€HUE MHOTOUYJIEHOB. @OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUA: KBAJPaT CYMMBI U
KBagpaT pazHocTu. Dopmysia pasHOCTH KBaJparoB. Pa3noxeHne MHOTOUYJICHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUEe, KOpeHb YpaBHEHHUSA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHEHUU. COCTaBiIECHUE YpaBHEHUH MO YCIOBUIO
3aja4n. Pelenne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasnenue ¢ 08ymsa nepemennvimu u e2o 2pagux?. Cucrema AByX
JIMHEWHBIX YPAaBHEHHM C JBYMsS II€PEMEHHBIMU. PellleHue CcucTteM ypaBHEHUM
croco0OM ToJICTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM
YPaBHEHHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopannarta Toukn Ha npsMoin. YUuciaoBble TPOMEXKYTKU. PaccrosHue Mexny
JBYMsI TOUKAMHU KOOPJAWHATHOM MPSAMOM.

[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGciucca u opinHATA TOYKH
Ha KOOPJAWHATHOW MocKOoCcTH. [IpumMepsl rpadukoB, 3aganabx popMynamu. UTteHne
rpadKOB pearbHBIX 32aBHCHMOCTEH.

[Monsitue pynkmmun. ['padux Gynkmmu. CoiictBa GpyHkwmii. JInneitHas QyHKIwms,
e€ rpaduk. 'paduk byrknum y = KX + b. I'paguueckoe pewenue runetinwix ypasnernui
U cucmem JUHEeUHbIX YPABHEHUU.

2 3,[[6CL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHNC KOTOPBIX MPOBOJAUTCS B O3HAKOMUTCIIbHOM ILIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.

20



8 KVIACC

Yucna u eviuucnenusn

KBanpatHeiii kopenb u3 uucna. [llowamue 00 uppayuoHaibHOM 4ucie.
Jlecamuunvie npubaudiceHus uppayuouaibhuvix uyucen. CBOUCTBA apuPMETHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0Opa30BAHUIO YHUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUSIM. /[lelicmeumenvHble Yucia.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHmapTHAs 3allUCh YUCIIA.

Anzedpauueckue svlparxcenus

KBagpaTHblil TpEXWIIEH; PA3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO ajredOpanyeckoil apoowu.
Cnoxenue, BbIUUTAHWE, YMHOXEHHUE, JIeJieHHe  aireOpandyeckux JIpooOeit.
PanrionanbHbIe BRIp@XKEHHS U UX MpeoOpa3oBaHueE.

Ypasuenuna u nepasencmea

KBaapatHoe ypaBHeHue, (popmylia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buema. Permuenue ypaBHEHHH, CBOASIINUXCS K JIUHEWHBIM U KBaapaTHeIM. [IpocTeiimme
JPOOHO-pAIIMOHAIBHBIC YPAaBHECHHUSI.

I'paghuueckan unmepnpemayus ypasHenuu ¢ 08yMs NepemMeHHbIMU U CUCTEM
JIUHEUHbLIX  YPABHeHull ¢ O08yMs nepemeHHbiMu. lIpuUMepnl pelieHus CHCTEM
HEJIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIiocoOOM.

HuciioBele HEpAaBEHCTBA M UX CBoOWCTBA. HepaBEeHCTBO ¢ OAHOW NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[Tonsitue pynkimu. O6acTh ONpeaeICHUsS U MHOKECTBO 3HAUCHUN () YHKITUH.
CrniocoOnI 3a1aHus PYHKITHA.

I'paduk ¢pynkumu. Urenne cBoiicTB dyHKIHHM 10 e€ rpaduky. [Ipumepsr
rpaduKoB PYHKIIHH, OTpaKaIOIIUX PeaTbHbIC TIPOIIECCHI.

OYHKIMY, ONKCHIBAIOIIMNE TNPSIMYI0 UM OOpaTHYH MPOINOPIMOHATIBHBIC

3aBUCUMOCTH, UX rpaduku. OyHkimuy = X%,y = X3,y = N :fé' I'pagpuueckoe

peuienue ypasHeHuu u cucmem ypagHeHuu.

9 KJIACC

Yucna u eéviuucnenus

JleicTBUTEJIbHBIE YHCJIA

PanmionanpHBIC YWCTA, UPPAYUOHATbHBIE YUCILA, KOHEUHble U OecKOoHeuHble
Odecamuutnble Opobu. MHodcecmeo OelicmeumenbHblX yuceil, Oelucmeumenvubsle Yucia
KaK 6ecKoHeyHbvle decamuyHbvle OpoouU. B3aumHo 00HO3HAYHOE COOMBEMCmBUe MedHcO)y
MHOIHCECTNBOM OCUCBUMETIbHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OeticmeumesnbHbIX — Yucel, apu@memuyeckue Oeucmeus ¢
0elcmeumelbHblMU YUCIAMU.

HN3mepenusi, npudJIHKEHU S, OLIEHKH
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Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MUpE.

[TpubnmxEHHOE 3HAUYEHHE BEIUYUHBI, TOUHOCTh MpubimkeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yabTaToB BIYUCICHUN.

Ypasunenun u nepasencmea

YpaBHeHUs C OAHOH NepPeMEeHHOMN

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOJSAIIUXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHHUE. [Ipumepul peuienus ypagHeHuu mpemveu U 4emeepmon
cmenemeu pasioHceHuemM Ha MHONCUMEU.

Pemiennie 1poOGHO-paliOHANIBHBIX YPaBHEHHM.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM METOJIOM.

Cucrembl ypaBHeHHM

YpaBHeHHEe C JAByMsI MEpEeMEHHBIMM M ero rpaduk. PermieHue cucrem aByx
JUHEWHBIX YpaBHCHHUH C JByMs MEpEeMEHHBIMH. PelieHue cuctem JIByX ypaBHEHUH,
OJIHO W3 KOTOpHIX JIMHEHHOEe, a Jpyroe — BTopod creneHu. ['paduueckas
UHTEPIPETAIMs CUCTEMbI YPABHEHUHN C IByMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3a71a4 alNreOpandeckKuM CIiocoOOM.

HepaBencrBa

UwucnoBble HEpaBEeHCTBA U UX CBOMCTRBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pemrenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW mepeMeHHoW. KBaapaTHele HepaBeHCTBA.
I'paduueckass wuHTEprpeTalusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS
IEPEMEHHBIMU.

Dynkyuu

Ksanmpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapadomna, koopauHATHI
BEPIIUHBI TapadOoJIbl, OCb CHMMETPHUH TTapadoJIbI.

I"'paduku GyHKIMiA: y = kx, y = kx + b, y = X2
y = yxy= k;I/I UX CBOWCTBA.

Yucnoewvie nocieo0o8amenbHOCMU

Onpenesienue u cnocoObl 3aIaHUs YUCIOBbIX MOCT€10BATEIbHOCTE

IloHsiTHE 4YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TOCJISA0BATECIbHOCTH
peKyppeHTHOH dopMynon u GopmyIoit N-ro YieHa.

ApupmMeTHyecKas U reoMeTPUYECKas MPOrpPeccuu

ApudmeTndeckas ¥ TeOMeTpHUecKas mnporpeccuu. Popmyibl N-To djeHa
apuPMETHIECKON 1 TEOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

H3z00padcicenue unenos apupmemuueckou u 2eoMempuyeckol npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbIl U IKCNOHEHYUAbHBLL POCHI.
Crnooicnble npoyeHmui.
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[MPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBI

esn n3yyeHus y4e0HOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eometpus» npencrasiensl B [IOOI1
OOQO. OnHu 3akimrOyarTCs, MPEkKIAE BCETO B TOM, YTO HA YpPOKAX TIE€OMETpPUHU
oOydaromuiicss y4uTCd TPOBOAUTH  JIOKA3aTeNIbHbIE  PACCYKIEHUS, CTPOUTh
JIOTUYECKUE YMO3AKIIOUEHUS, JOKa3blBaATh MCTHUHHBIE YTBEPKICHHUS WU CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJAUTH PACCYXKIAEHUS «OT MPOTHUBHOIO», OTINYATh
CBOIICTBa OT MpPHU3HAKOB, (PopMylIHpoBaTh OOpaTHbIE yTBepXkaAceHHsI. B oOyueHuun
YMEHUIO pPaAcCCykJaTh COCTOUT BAXXHOE BOCHUTATENIBHOE 3HAYEHUE H3YUYECHUS
TEOMETPUH, IPUCYIIEE UMEHHO OTEUYECTBEHHON MAaTeMaTUYECKOM LIKOJIE.

Bropoil uenpt0 u3yyeHUs TE€OMETpUU SBISETCS MCIIOJNb30BAHUE €€ Kak
MHCTPYMEHTA IPU PEIICHUM KaK MaTeMaTUYECKHX, TaK M NPaKTHUYECKUX 3aj1ad,
BCTPEYAIOIINXCSA B PEAIbHON JKU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEBIUUCIUTENbHAS
JUHUS B WM3YYEHUU TIEeOMETpUU B MIKoje. 11 3TOro ydumTenro pEeKOMEHAYeTCs
nox0upaTh 3aJaud MPAKTUYECKOrO XapakTepa IJisi pacCcMaTpUBAEMBIX TEM, YUUTh
00y4YaromuXcs CTPOUTh MAaTEMATHUYECKUE MOJIEIH PeabHBIX KU3HEHHBIX CUTYallUM,
IPOBOJIUTh BBIYMCIECHUS W OLEHUBATh aJICKBaTHOCTh MOJYYEHHOTO PE3YIbTara.
KpaiiHe BaxHO MOAYEPKUBATH CBS3U TE€OMETPUU C JPYTMMH IIPEAMETaMH,
MOTHUBHUPOBATh MHCIIOJIB30BATh ONPEIEIECHHUsS] T€OMETPUUECKUX (UTYp U TMOHATHUH,
J€MOHCTPUPOBATH IPUMEHEHUE MTOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBA3H
HaunOosiee pKo BUIHBI B TeMax «Bekropbl», « TpuronomeTpudyeckue COOTHOLICHUSI,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMY IutaHy B /-9 Kiaccax wu3ydaeTcss YYeOHBIM Kypc
«["eomeTpus», KOTOPBIM BKIIOUAET CIEAYIONIME OCHOBHBIC pa3leibl COACP>KAHUS:
«["eomeTpuyeckue GUrypsl U UX CBOHCTBaY, «3MepeHne reoOMeTpUIeCKUX BETUINHY,
a Takke «J/lekapToBel -KOOpPAMHATBI Ha IUJIOCKOCTH», «BekTropb», «/IBHKeHUA
iockoct» U «IIpeoOpazoBanus mogo0us.

VY4eOHbI MIaH MpeaycMaTpuBaeT W3ydeHHUE TeOMEeTpur Ha 0a30BOM YpOBHE,
UCXOJIs U3 He MeHee 68 yueOHbIX YacoB B y4eOHOM TOJTy, BCETO 3a TP rojia 00ydeHUs
— He meHee 204 yacos.

Conep:xanue yue6HOro Kypca (mo rogam ooy4deHmust)

7 KIIACC

Hauanbabie nonaTus reomerpun. Touka, npsmas, OTpPE30K, Jdyd. YToJ. Buubl
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yriioB. BeprukanbHple W CMexHble yIubl. buccexktpuca yria. Jlomanas,
MHOTI'OYroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIAPHOCTD NPSMBIX.

Cummempuunvle guzypol. Ocroenwle céoticmea ocesoil cummempuus. IIpumepsl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OcHogHble NOCMPOEeHUs C NOMOWBIO YUPKYTIA U TUHEUKU.

Tpeyronasnuk. Beicota, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOE ApeHHbIN
Y PaBHOCTOPOHHMI TpeyroJibHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa U NMPU3HAKK PAaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpPHU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yrioB TPeyroJIbHHUKA.
BHemHue yriael TpeyrojbpHHKA.

[IpsMoyronbHBIA ~ TpeyroibHUK. (CBONCTBO  MEAWAHbl  MIPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEIEHHON K TUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX
TPEYroJbHUKOB. [IpsMOYTonbHBIA TPEyroyibHUK ¢ yriioM B 30°.

HepaseHcTBa B reoMeTpun: HepageHcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OosblieM yrie © OOJbIIeH CTOPOHE TPEYrOJIbHHKA.
[lepneHauKyIgp U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. bUCCEKTpUCa yria W CEPEAUHHBIN
NEPNEHIUKYJISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyX HOCTb U KpYT, XOp/ia U JUaMETp, UX CBOMCTBA. B3anMHoOe pacnonoxeHue
OKpYXHOCTH U mpsmon. KacarenpHas M cekymas K OKpPYKHOCTH. OKpPYXHOCTB,
BIIMCAHHAsA B yrojl. BiicaHHas U olucaHHas OKPY>KHOCTHU TPEYrOJIbHUKA.

8 KVIACC

Yerbipéxyronpauku. [lapammemorpamMm, ero npu3Haku U CBOMCTBA. YacTHBIE
Clly4aW TMapajieJorpaMMoB (MIPSMOYTOJNIBHUK, pOMO, KBaApar), UX MPU3HAKUA U
cBorictBa. Tpamenmsi, paBHOOOKass Tpamenus, €€ CBOWCTBA W IPU3HAKH.
[IpssMoyronpHas Tpaneuusi.

Memoo yoeoenus meduanwl. Llenmpanvruas cummempust,

Teopema Daneca u meopema o nponopyuoHatbHvlx ompeskax. CpeiHue JIMHUU
TpPEYroJbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhuxos, Kosghpuyuenm nooodus. Ilpusnaku noodobus
mpeyzonbHukos. llpuMeHenne mogo0us Mpu PelIeHnN MPAKTUISCKUX 3a71a4.

CpoiicTBa MIomane reoMmeTpudeckux ¢uryp. DopmMynbl mis  IIIOMIATA
TpPEeyrojibHUKa, Mapaienorpamma, pomba u Tpanenuu. OTHOUIEHUE IUIOLIAJEH
MoI00HBIX GUTYP.

Brruncnenue minomaned TpeyroabHUKOB W MHOTOYTOJIBHHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopemsr Iludaropa mnpu pemeHun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0O yrja NOpsIMOYTOJBHOTO TPEYTrOJbHUKA.

8 3,[[6CL " Jajnee KypCuBoM 0003HaYEHBI TCEMbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIILHOM IIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4aeMoro mMmarcpuaJjia.
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OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTrOHOMETpUUECKUE (DYHKIIUU YTIIOB
B 30° 45° 1 60°.

Brniucanuble ¥ LIEHTpaIbHbBIC YTJIbI, YTOJI MEXAY KacaTeIbHOM U XOPJAOH. YTIIbI
MEXIY XOpJAaMH M CEKylIMMH. BhOucaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHHUKH.
B3aumHoe pacnonoxenue AByX okpyxkHocted. Kacanue okpyxuocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, TaareHc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHHMS.

Pemenue TpeyroiapHuKoB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. Pemenue
NPAKTHYCCKUX 33714 C UCITOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nooobus. [lo0obue coomeemcmeenHviX I1eMeHMO8.

Teopema o npouzgederuy OmMpe3Kos Xxopo, meopemuvl 0 NPOU3EEOCHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHoll.

Bektop, mnmwHAa  (MOIYJNB)  BEKTOpa,  COHAINPABICHHBIC  BEKTOPBI,
IIPOTUBOIIOJIOKHO HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIlepallid  HaJ BeKTopamMu. Pa3znoxkeHue BekTopa IO  JIBYM
HEKOJUTMHEApHbIM BekTOpaM. KoopauHatel BekTopa. CKalXsIpHOE IPOU3BEIACHHE
BEKTOPOB, MPUMEHEHHE TSI HAXOXKICHUS JUIUH U YTIIOB.

JlexkapTOBBI KOOPJIWHATHI Ha TUIOCKOCTH. YpasHeHus npsimoll i OKPY>KHOCTH B
KOOpJMHATAX, TMEPEeceUeHHe OKPYKHOCTEH W MpsAMBIX. MeTom KOOpAWMHAT U €ro
IpUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJTBHUKH. [IJTMHA OKpY>KHOCTH. ['paycHast U pajnaHHas
Mepa yTiia, BEIYUCIICHHE IUTHH YT OKpYyKHOCTeH. [momaas kpyra, ceKkropa, CerMeHTa.

Heuoicenuss naockocmu u emympenuHue cummempuu ¢ueyp (d1emenmapHule
npeocmasnenus). Ilapannenvhuoiii nepenoc. Ilosopom.
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I[TPUMEPHA PABOYAS [TIPOITPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD 1 CTATUCTUKA» 7-9 KIIACCbI

esin n3yyeHus y4e0HOro Kypca

B coBpemenHoM 11u(ppoBOM MUpE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUYECKUX MPUIIOKEHUM, TaK U UX
posin B 0O6pazoBanuu. Kaxaplii yeaoBeK MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE
HMMEIOIIUXCS Y HETO JIaHHBIX. A 1Jis1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX
HEJ0OCTaTKa Wi U30bITKa HWH(pOpMaMU HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hopMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MbIIeHHEe. MiMeHHO mosTomy
OCTPO BCTaJla HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyYaIOIMIMXCS, B TOM 4YHCIE
obOyvaromuxcsa ¢ 3IIP, GyHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0O B ceOsl B
KAueCTBE HEOThEMJIEMOW COCTABJISIONIEH YMEHHE BOCIPUHUMAThL U KPUTUUYECKHU
aHAJM3UPOBaTh WH(OpPMAIINIO, MPEICTABICHHYIO B Pa3dUyHbIX (opMax, MOHUMATh
BEPOSATHOCTHBI  XapaKTe€p MHOTUX peajbHbIX MPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOAUTE MPOCTEHIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
NpUHIMIIAMH cOOpa, aHaau3a U MPEJICTABICHUS JAaHHBIX U3 PAa3IUUYHbIX cep KU3HU
o011iecTBa ¥ TocyaapcTBa MpruoOIaeT 00yJaronuxcs K 0OIECTBEHHBIM HHTEPECaM.

B crtpykType mnporpammbl y4eOHOro Kypca «BepoSTHOCTHP W CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIJIEJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOAUYECKUE JINHUH:
«IIpencraBnenne NaHHBIX U OMKUCATENbHAS CTATUCTUKA»; «BEepOsSTHOCTEY; « D1EMEHTHI
KOMOUHATOpUKN»; «BBeneHue B Teoputo rpadosy.

Conepxanue nunun «lIpencraBineHrne NaHHBIX U ONMHMCATENbHAS CTAaTUCTHKA»
CIIY’>KUT OCHOBOM /I (popMUpOBaHUS HABBIKOB pabOThl ¢ UHPOpMaLIUEH: OT YTEHUS U
UHTEpIpeTaluu UH(pOpMaIMY, TMPEACTaBICHHOW B TaOmWIlax, Ha JguUarpaMMax u
rpadgukax 10 cOopa, MPEACTABICHHS M aHAlW3a JAaHHBIX C UCIOJIb30BAaHUEM
CTAaTHCTHYECKUX XapaKTEePUCTHK CpPEeIHMX W paccenBaHus. PaboTas c aHHBIMH,
oOyuarommuecst ¢ 3[1P ydarcs cuuThIBaTh U MHTEPIIPETUPOBATH JIaHHBIC, BHIABUTATD,
apryMEHTHPOBAaTh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIONIMMU HW3MEHYHUBOCTb, W OIICHMBATh WX BIUSHUE Ha
paccMaTpuBaeMble BEJIMUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE NpPEACTABIECHHUE O CIIyYallHOM W3MEHYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIMHA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISl U3YUEHUS
Teopuu BeposiTHOCTeH. bonbiioe 3Hauenue mns obyuatonuxcs ¢ 3I1P 3mecy umerot
MPAKTUYECKUE 3aJlaHUsl, B YACTHOCTU OIBITHI C KJIACCHUYECKUMH BEPOATHOCTHBIMH
MO/JICIISIMU.

[lonsiTue BEpPOSATHOCTM BBOJAUTCS Kak Mepa MpPaBAONOA00US CIIy4ailHOTro
coorpiThs. Ilpu m3yuennn kypca oOydaroruecs ¢ 3I1P 3HakoMsATCS ¢ MpOCTEHIITUMH
METOJIAMU  BBIYMCIICHUSI  BEPOSITHOCTEM B CJIyYalHBIX  OJKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMM  MCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M peIIaTh 0OoJiee CIOXKHbIE 3adaud. B Kypc BXOaAT
HayaJIbHbIE NPEACTaBICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YUCJIOBBIX
XapaKTePUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYaIOLIUXCS C
3[IP ¢ MHOXecTBaMM W OCHOBHBIMHM  OIEpallMsIMKM  HAJl  MHOYKECTBAMH,
paccMaTpuUBarOTCs INPUMEpPbl NPUMEHEHUS JUIA pELUICHWS 3a7ad, a TaKkKe
MCIIOJIb30BaHUS B APYIMX MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaAMETax.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

B 7-9 kmaccax m3ydaercst Kypc «BepOsSTHOCTh M CTAaTUCTHKA», B KOTOPBIA
BxomaT pazgensl:  «lIpemcraBieHne JaHHBIX W ONMUCATENbHAS  CTATUCTUKAY;
«BeposATHOCTBY; «DIIeMEHTBl KOMOMHATOPUKHY; «BBeIeHHE B TeOpHIO Tpad)oB».

Ha w3ydenwe naHHOTO Kypca OTBOAMT 1 y4eOHBIN Yac B HEACIIO B TEUCHUE
KaxJ1oro rojga odyuenusi, Bcero 102 yueOHbIx vaca.

Conep:xxanune y4eOHOro Kypca (1mo roaam o0y4deHus)
7 KIIACC

[IpencraBnenne MaHHBIX B BUAE TAOJNHI], AUarpaMm, rpadukoB. 3anoJHEHUE
TaOJIMI], YTCHUE U MOCTPOCHUE UarpaMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoleccoB. M3Bneuenne nndopmanuu u3 quarpamMm u
Ta0JIUII, UCTIOJI30BAHUE U MHTEPIIPETALINS JaHHBIX.

OnucaTtenbHas CTaTUCTHKA: cpeAHee apu(pMEeTHUYecKoe, MeAHaHa, pa3max,
HauOoJbIllee W HaUMEHbIEe 3HAaYeHUss Habopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM MU3MEHYHMBOCTH.

Cryuaiinwiii skcnepumenm (onvim) u ciaydatinoe codovimue. Beposmnocms u
yacmoma. Ponb Manoseposmusix u npakmuyeck 00CMoBePHbIX COObLIMULL 8 NPUpPooe
u 6 obwecmee. Monema u ucpanbhas KOCmo 6 meopuu 6eposmuocmet’.

I'pagh, eepwuna, pebpo. Cmenenv eepuwiunvi. Hucno pébep u cymmapuas
cmenenv eepuiur. Ilpedcmasnenue o ceéasnocmu epaga. Llenu u yuknel. [lymu 6
epaghax. O6x00 epaga (dtinepos nyms). IIpedcmasnenue 06 opueHmupo8aHHOM
epaghe. Pewienue 3a0au c nomowwro epagos.

8 KVIACC

[IpencraBieHne TaHABIX B BUJIC TaOJIUII, JUarpamMM, IpauKoB.

MHOXECTBO, DJIEMEHT MHOXECTBa, IOAMHOXECTBO. Omepanuu  Haj
MHO>KECTBaMU: 00BbEIMHECHHUE, TIepeceueHue, AonojHeHne. CBONCTBa onepaiuii Haj
MHO>KECTBAMH: MIEPEMECTUTENBHOE, codeTaTeNIbHOE, pacupenenuTenbHoe,
BKITIOUeHUs. Mcronp30Banre TpauaecKoro mpeICTaBICHUS MHOKECTB JIS OTTMCaHUs
pEATBHBIX MIPOLIECCOB U ABJICHUMN, IPU PEIICHUH 3a/1a4.

H3mepenue pacceusanus Ooauuwix. Jlucnepcusi u cmanoapmuoe OMKIOHEHUE

4 3,[[6CB " Jajnee KypCuBoM 0003HaYEHBI TCEMbI, U3YUCHHUC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIILHOM IIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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YuUCI08bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITUA  ciay4yailHOro omnbiTa. Ciy4ailHble  COOBITHS.
BepostHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU COOBITUSIMH.
Crnydaiinbrii BIOOp. CBS3b MEXKY MAJIOBEPOSTHBIMU M TTPAKTUICCKU JTOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYyKeE.

Hepeso. Csoticmea 0epesvbes: eOUHCMBEHHOCMb NYMU, CYWecmB8o8anue sucaiell
BEPUIUHDL, CBA3b MENHCOY YUCIOM Bepulur U duciom péodep. Ilpasuno ymHoodiceHus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie cobvimus. [Juaecpamma Dinepa. ObveduHenue u
nepeceuenue  coovimuil.  Hecoemecmuvie  codovimus.  Dopmyra  clodceHus
geposmuocmel. Ycnosnas eeposmuocmo. Ilpasuno ymuooicenusn. Hezasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 6ude Oepesa. Pewenue 3adau Ha
Haxoodicoenue BepossMHOCMel ¢ NOMOWbI0 0epesa CAYYAUHO20 IKCHepUMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBnenne qaHHBIX B BUJE TAOJHII, TUAarpamMM, TpauKoB, MHTEPIIPETAIUS
JTaHHBIX. UTeHUE U oCcTpoeHre TaOIull, JuarpaMm, rpaduKoB MO peajibHbIM JaHHBIM.

[TepectanoBku u dakropuan. CoyeTaHus W YHUCIO COYETAHUU. TpeyeonvHux
Ilackana. Pemenue 3a7a4 ¢ UCMOJIb30BaHUEM KOMOUHATOPUKH.

l'eomempuueckas eeposmuocms. Cnyuaiinsiti 66100p MouKku u3 Queypsl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHIU.

Ucneitanue. Ycnex u Heyaada. Cepust HCIBITaHU 10 niepBoro ycrexa. Cepus
ucnbiTanuii bepaynau. BeposTHOCTH cOOBITHIT B cepuu UCTIBITaHUM bepHyu.

CiyuaiiHasi BeJIMYMHA W pacOpeieseHue BepOATHOCTEH. MaremaTuueckoe
okuaHue u gucrepcusd. [I[puMepbl MaTeMaTHUYECKOTO 0KUIAHUS KaK TEOPETUUECKOT O
CpPEIIHEr0 3HAYEHMS BETMYUHBI. MaTeMaTHUeCKOE OKUIAHUE U TUCIIEPCUS CIIYYAHOU
BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU UCIIBITAaHUN BepHyIm».

[TonsiTue o 3akoHe OoONbIIUX yuced. M3MepeHne BEpOATHOCTEH C MOMOIIBIO
gacToT. Poiib 1 3HaUeHne 3aK0Ha OONBIIUX YUCEN B MPUPOJIE U OOIIECTBE.

IIpumMepHbIEe KOHTPOJIBbHO-U3MeEPHUTEIbHbIE MATEPUAJIbI

[IpoBeneHrne OLEHKUM JOCTHKEHUW IJIAHUPYEMBIX pe3yJIbTATOB OCBOEHUS
y4e0HOTO MpeaMeTa MPOBOIUTCS B (hOPME TEKYIEro U PyOSKHOTO KOHTPOJISI B BUJIC:
KOHTPOJBHBIE PAOOTBI, CAMOCTOSITENbHBIC pPa0OTHI, 3a4eThl, MaTeMaTHYCCKHUE
JTUKTAHTBI, TpPaKTUYeCKue pPaOOThl, MHUCHMEHHBI OTBET TO WHANBUIYaTbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

st o6yuatroruxcsi ¢ 3[1P Bo3MokHO n3meHneHnne (GOpMyTUPOBKHU 3aJlaHUN Ha
«TIOILIArOBYIO», aJanTalliIo IpeajiaraeMoro o0y4aroneMycs TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepualia: HCMHOJb30BAHUE YCTHBIX WU TMHCHBMEHHBIX HWHCTPYKIIHUMH,
YOPOILEHHUE JIUHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIUMA, PEIICHUE C OMIOPOM Ha
anropuT™, oOpasel, UCIOIb30BaHHE CIIPABOYHOU HH(POPMAIUH.
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Marematuka
5 KJacc

Kontponsnas padora Ne 1. Tema. HarypanbHble uncna.

KonTtponbsnas padora Ne 2. Tema. [IelicTBUS ¢ HaTypadbHBIMH YHCIAMHU.

Kontponsnas padorta Ne 3. Tema. Mcnons30Banue CBOMCTB AeHCTBUM TTPU
BBIYHCIICHUAX.

Kontponbnas pa6ota Ne 4. Tema. YTiabl © MHOTOYTOJIbHUKH.

KonTtponbsnas padora Ne 5. Tema. JlenuMocTb ynces.

Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.

Kontponbshas padora Ne 7. Tema. CnokeHue U BbIYMTaHHE TPOOEH.

KonTtponbshas padora Ne 8. Tema. YMHOXKEHUE U ieTieHUE APOOEi.

Kontponbshas padora Ne 9. Tema. lecstuunbie npodu. CpaBHEHHE AECATUUHBIX
TpOOeH.

Kontponbnas pa6ota NelO. JIeiicTBUS C IECATUIHBIMHU APOOSIMH.

KonTtponbshas padora Ne 11. Tema. MtoroBast KoHTposabHast padboTa.
6 kiacc

Kontponbshas padora Nel. Tema. [lenumMocTb HaTypadbHbBIX YHCEIL.

KonTtponbshas pabora Ne2. Tema. O6bIkHOBEHHAs 1poOb. OCHOBHOE CBOMCTBO
TpoOHu.

Kontponwsnas pabota Ne3. Tema. OtHomenue. [Iponopiiusi.

Kontponsnas padora Ne4. Tema. [IporieHT.

Kontponwsuas padorta Ne5. Tema. UerbipexyronbHuk. @opMyIbl mepuMeTpa u
IUIOIIAIN MPSAMOYTOJIbHHKA.

Kontponwsnas padora Ne6. Tema. IlonoxkurtenbHble W OTpHUIIATENIbHBIE YHCTA.
CpaBHEHUE NOJIIOKUTEIBHBIX U OTPULIATENIBHBIX YUCET.

Kontponesnas pabora Ne7. Tema. CriokeHre U BEIYMTAHHUE TOJIOKUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponehas padorta Ne8. Tema. YMHOXKEHHE U JEICHHE TOJOXKUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponenas pabora Ne9. Tema. IlpsmoyronpHass cucTeMa KOOPAHMHAT.
JnarpaMmel.

Kontponbsnas pabora Nel(. Tema. ToroBast KoHTpoJsibHast paboTa.

Auare0pa
7/ xJjacc
Kontponenass pabora Nel. Tema. Apudmerndeckune geHcTBUS €
palMOHAJIbHBIMU YHCIIAMH.
Kontponbnas pabota Ne2. Tema. CTeneHb ¢ HaTypalbHBIM TOKAa3aTEIIEM.
Kontponwsnas paborta Ne3. Tema. bykBeHHBIC BRIpaKCHHUS.
Kontponsnas pabora Ned. Tema. MHOTOUICHBI.
Kontponbnas pabota Ne5. Tema. @opmyiibl COKPALIEHHOTO YMHOXEHUS.
Kontponbnas pabota Ne6. Tema. JIuneiiHoe ypaBHEHHE C OJIHOW MTEPEMEHHOM.
Kontponbhnas padora No7. Tema. CucteMbl JIMHEHHBIX YPaBHEHUH.
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Kontponbnas pa6ora Ne 8. Tema. Koopaunatsl u rpaduku.
Kontponbsnas padora Ne 9. Tema. [lonsitue pynkuuu. JIuneitnass pyHkuus.
KonTtponpsnas padorta Nel0. Tema. UToroBast koHTposibHas paboTa.
8 kiacce
Kontponesnas pabora Nel. Tema. KBaagpatHbiii kopeHb. ApudmeTndeckuii
KBaJ{paTHbI KOPEHb.
Kontponenas pabora Ne2. Tema. CremeHp ¢ 1enbIM IOKa3aTeseM.
CrangapTHbIN BUJ YKCIIA.
Kontponwnas pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailleHue
TpOOeH.
KonTtponbsnas padora Ned. Tema. JleiicTBus ¢ airedpanyeckKuMu JIpoOSIMH.
KonTtponbsnas pabora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
Kontponwnas padota Ne6. Tema. YpaBHeHUs, CBOMSIIMECS K KBaJPATHBIM.
TexcToBbIe 337241, CBOJSLINECS K KBAAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
Kontponbnas pabota Ne8. Tema. UucnoBsie HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas pabora Ne9. Tema. CucteMbl HEPABEHCTB C OJIHON EPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukunn. yuCiIoBbie GYyHKIUH.
KonTtponbsnas pabora Nell. Tema. UToroBast KoHTpoJsibHas padboTa.
9 knacc
Kontponwnas padora Nel. Tema. Uucsa v BEIYUCICHUS.
KontponbsHas pabota Ne2. Tema. YpaBHEHUS ¢ OJTHON TTEPEMEHHOM.
Kontponsnas padora Ne3. Tema. JIpoOHO-paliioHaIbHBIC YPaBHEHHS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH C ABYMs IEPEMEHHBIMHU.
KontponbHas pabota Ne5. Tema. JIuneliHple HEpaBEHCTBA ¢ OJTHON TIEPEMEHHOM.
Kontponbsnas pabora Ne6. Tema. KBanpaTHsie HepaBeHCTBA.
Kontponwshas pabora Ne 7. Tema. KBanpatuunas ¢hyHKIIUS U €€ CBONCTBA.
Kontponbshas pabora Ne 8. Tema. Apudmernueckast mporpeccusi.
Kontponshas pabora Ne 9. ['eomerpuueckas nporpeccusi.
Kontponbsnas pabora Nel(. Tema. UToroBast koHTpoJsibHas paboTa.

I'eomerpus
[/ xJjacc

KonrponsHass pab6ora Nel. Tema. OCHOBHBIE T€OMETPHUUYECKHE CBOWCTBA

MpOCTEUITUX PUryp.
Konrtponbhas padota Ne2. Tema. CMeKHbIE U BEpTUKAIbHBIC YIJIbI.
Kontponbnas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.
Kontponbsnas pabora Ned4. Tema. PaBHOOEIpEHHBIN TPEYTOIHHHUK.
Kontponbnas padota Ne5. Tema. IlapannenbHble npsiMbIeE.
KontponbHas pabota Ne6. Tema. Cymma yriioB TpeyroiabHUKA.
Kontponsnas paborta Ne 7. Tema. OKpyXHOCTb U KPYT.
Kontponbhnas padora Ne6. Tema. UiTorosast KoHTpoJibHasi paboTa.

8 kiacc
Konrtponbhnas padora Nel. Tema. UeTbipeXyroibHUKH.
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KontponbsHas padora Ne2. Tema. Cpeansist auHus TpeyroiabHuka. Cpeaass
JUHUS TPANELHH.
Kontponbnas padota Ne3. Tema. [Imomaas TpeyrojibHUKA, MapajieaorpaMmma.
Kontponbnas padota Ned. Tema. Ilnomaas nogo0HbIX Guryp.
Konrtponbhnas padota Ne5. Tema. Teopema I[ludaropa.
Kontponbnas pabota Ne6. Tema. YTiibl B OKPYKHOCTH.
KonTtponbshas padora Ne7. Tema. UToroBast KoHTpoJibHas padbora
9 knacc
Kontponbsnas padora Nel. Tema. Penienue TpeyroabHUKOB.
Kontponbnas padora Ne2. Tema. [Tnomanu TpeyroibHUKa, Y4ETHIPEXYTOIbHUKA.
Kontponbnas padota Ne3. Tema. Bektopsl.
KonTtponbshas padora Ned. Tema. JlekapTOBbl KOOPAUHATHI HA MIIOCKOCTH.
KonTtponbsnas padora Ne5. Tema. [IpaBuiibHbIe MHOTOYTOJIBHUKH.
KonTtponbshas pabora Ne6. Tema. [Tnomans kpyra u ero 4acteu.
Kontponshas pabora Ne7. Tema. ITtoropast KoHTpoJibHasI paboTa.

BeposATHOCTH U CTATHCTHKA
7/ wJjacc

Kontponwnas pa6ota Nel. Tema. [IpencraBiieHre 1aHHBIX.
KontponbHas pa6ota Ne2. Tema. OnucaTtenbHas CTaTUCTHKA.
Kontponwnas padora Ne 3. Tema. CnydaiftHast ©3MEHYHUBOCTb.
Kontponwsnas pa6ora Ne 4. Tema. BeposaTHOCTh M 4YacTOTa CIy4aifHOTO

COOBITHS.

8 kJace
Kontponbsnas padora Ne 1. Tema. MHOXecTBa.
Kontponbshas pabora Ne2. Tema. BeposiTHOCT ci1ydyaltHOTO COOBITHS.
Kontponshas padora Ne 3. Tema. CnyqaiiHbie cOOBITHS.

9 knacc
Kontponbshas pabora Ne 1. Tema. DiaemMeHThl KOMOMHATOPHUKH.
Kontponwshas padora Ne 2. Tema. McnbiTanus.
KontponsHas padora Ne 3. Tema. CrryqaitHas BeIMYHUHA.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O ObPA3OBAHNA

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBaIUsA K OOYYEHHIO MaTEMaTHKE W IEJICHANPaBICHHONW MO3HABATEIbHOU
JeSITeNbHOCTH;

NOBBIIICHWE  YPOBHA CBOCH  KOMIIETEHTHOCTH  Yepe3  IMPaKTHYECKYIO
AeSITeNbHOCTD, TPEOYIONIYI0O MAaTEMAaTUYECKUX 3HAHUHM, B TOM YHUCIIE YMEHHUE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CHTYAIIMIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH ycrexa;

cnocobHocTh oOyuaromuxcsi ¢ 3IIP k oco3HaHuio CcBOMX JePUIMTOB U
IPOSIBJICHUE CTPEMJICHHS K UX TTPEOOICHHIO;

CIIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH JJOCTHKHMBIE TICITH;

YMEHHE pa3uyaTh ydeOHBIC CHUTYyallMd, B KOTOPBIX MOXXHO JEHCTBOBAThH
CaMOCTOSITENIPHO, W CHUTyallMH, TI/Ie CJeIyeT BOCIOJIb30BAaThCS CIPABOYHOM
MHpOpMAIUEH UIN IPYTUMH BCTIOMOTATEIHbHBIMU CPEJICTBAMHU;

CIIOCOOHOCTH TIEPEHOCHUTH TIOJTyUEHHBIC B X0/1¢ 00YUCHHUS 3HAHUS B AaKTyaJIbHYIO
CUTYalHIO (MpU pEeLICHUH KUTEHCKUX 3a]1a4, TPEOYIOINX MaTeMaTHUECKUX 3HAHUI);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAaHUAX M INpaBWIIaX IPOBEIACHMUS
POMEXXYTOUYHOW U UTOTOBOM aTTeCTalUH;
OBJIaZICHHE OCHOBaMU (PMHAHCOBOM I'PaMOTHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAMEIbHOIMU 0CUCHBUAMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJ€  YCBOCHHS
MaTEMaTUYECKOTO MaTepuana;

BBISBJISATh NePUIMT NaHHBIX, HEOOXOIUMBIX JUIsl PEHICHUS MOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO YYHUTEIS BBIOUPATh CIIOCO0 PEIIeHUs MAaTEeMAaTUYECKON 3a/1auu
(cpaBHUBATH BO3MOKHBIE BAPUAHTHI PEIICHUSA);

OPUMEHSITh ¥ TpeoOpa3oBbIBATh 3HAKHM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTeMaTUYEeCKUX 3a71aY;

yCTaHABJIMBATH UCKOMOE ¥ JIAaHHOE TIPH PEIICHUH MaTeMaTHIeCKOU 3a/1a4u;

MOHUMATh W WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMIHBIX BUIIOB U (HOpM
MPEICTaBIICHNUS;

WLTIOCTPUPOBATH peliaeMble 3a7ja4n TpadhUIeCKUMU CXeMaMUu;

3¢ (PEeKTUBHO 3aTTOMUHATH ¥ CHCTEMAaTU3UPOBATHh WH(OPMAITHIO.

MMOHUMATh U UCIOJIb30BAaTh MAaTEMAaTUYECKHUE CPENICTBA HATISAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJMWIBI, CXeMBbl W Jp.) Ui WIIIOCTpPAIlid, WHTEPIPETAIUH,
apryMeHTAIIIH.
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Osnaoenue YHUGEpCanbHblMU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuaAmu:

OpraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33/1a4;

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI padoThl; paboTaTh B IPYIIIE:
HaxoJUTh OOIllee pelleHre W paspeniaTb KOH(GIUKTHI HAa OCHOBE COTJIACOBAHUS
MO3ULMHI U YUETa HHTEPECOB; CIylaTh NapTHEPA; (OPMYIUPOBATH, APTYMEHTHUPOBATh
1 OTCTauBaTh CBOE¢ MHECHMUE;

POTHO3UPOBATh BO3HHMKHOBEHUE KOH(JIMKTOB MPH HAJIUYUHM PA3HBIX TOUEK
3peHHsl W paspeiniarh KOH(JIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M MO3UIMM BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIHUI0 W KOOPJAMHUPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro pelieHuss B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTaTh KAa4eCTBEHHOTO pe3yibTaTa M
KOOPAUHUPOBATH CBOM JEUCTBUA C APYTUMU WICHAMHU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOIYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PeYIAMUCHBIMU OCUCH BUAMU:

CTaBUTh 1M, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJI PEIICHHS Y4eOHBIX
MaTeMaTHYEeCKUX TTPoOIIeM;

IUIAHUPOBATh M OCYLIECTBIIATH JEATEIIBHOCTb, HAIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapakTepa.

dbopMynupoBaTh M YAEPKUBATH Yy4eOHYIO 3ajady, COCTaBJISATh IUIAH W
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJbTaT YUeOHOM MaTeMaTHIECKON
NEeATEIbHOCTH;

aJICcKBaTHO OILICHUBATh MPABMWIBHOCTD UM OMKUOOYHOCTH BHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlCHNUS,

CIMYaTh CIOCO0 NEWCTBUS U €ro Pe3ysbTaT ¢ 3aJaHHBIM STaJOHOM C ILETbI0
O0OHapyXeHUS OTKJIOHCHUA M OTJIUYUI OT ITAJIOHA.

NPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH y4eOHOM
3a/1a4H;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblil pe3ysbTat
NEeATENIbHOCTH, ONPEACNISITh MO3UTHBHBIE M3MEHEHUsS W HalpaBieHUs, TpeOyrouue
najabHenIen paboThl;

PETYIHPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HNPEAMETHBIE PE3YJIbTATBI

Pe3ynbTaThl ocBOoeHUs yueOHOro npeamera «MaremaTuka (BKIIO4as anreopy,
T€OMETPHIO, BEPOSITHOCTh M CTATUCTUKY)», pACHpPENICICHHbIE MO ToJiaM O00y4YeHHs,
bopMyIUPYIOTCS IO MPUHIIMITY 100aBICHHSI HOBBIX PE3yJIbTATOB OT rojia K rofy, yXKe
Ha3BaHHbIE B MPEJIBIAYIINX TOJIaX MO3UIMHU, KaK MPABUIIO, IOCJIOBHO HE TOBTOPSIIOTCS,
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HO YYUTHIBAIOTCA (pe3yJabTaThl OYEPENHOI0 TroAa IO YMOJYAHUIO BKIIIOYAIOT
PE3yNbTATHI MPEABIAYIIUX JIET).

[IAHUPYEMBIE HPEJMETHBIE PE3YJIbTATbI OCBOEHUS IIPUMEPHOM
PABOYEIT [TPOTPAMMBI KYPCA «MATEMATHKA» (IIO0 TOJAM
OBYYEHUST)

OcBoenue yuyeOHOro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOW IIKOJIbI
JIOJDKHO 00ecTneYrBaTh JIOCTHUKEHUE CIEIYIONIUX MPEAMETHBIX 00pa30BaTelbHBIX
pE3yJIbTAaTOB:

5 KVIACC

Yucna u évivuci1eHus

OpHEHTHPOBATHCS B IIOHATHIX U ONIEPHPOBATH Ha 0230BOM YPOBHE TCPMUHAMH,
CBSI3aHHBIMH C HATypaJbHBIMH YMCIIAMH, OOBIKHOBECHHBIMHU U JICCATHYHBIMHU JIPOOSIMH.

CpaBHUBATH U YIIOPSI0YMBATH HATYPAJIbHBIC YKCIIA, CPABHUBATH B IPOCTCHIIIMX
ciy4asiXx OOBIKHOBEHHBIC IPOOH, IECSITHUHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOM (YUCIIOBO) MPSAMOM ¢ COOTBETCTBYIOIINM
el YuCcIIoM 1 M300pakaTh HaTypaabHbIE YHCIIa TOUKAaMHU Ha KOOPJUHATHOM (YHMCITOBO)
IIPSMOM.

Breimonusate apudmMerndeckue JACHCTBUS ¢ HATypadbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasx.

BrIMOTHATE MPOBEPKY, MPUKUIKY PE3YyIbTaTa BEIYUCICHHM.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pewiennue mexcmoewix 3aoau

Pemate TekcToBble 3amaun  apuMETHUYECKUM CIIOCOOOM M C ITOMOIIBIO
OpraHW30BaHHOTO KOHEUHOI'O0 Iepedopa BCeX BO3MOXKHBIX BapwaHTOB (TIpH
HEOOXOIMMOCTH C HAIIPABJISIOIICH TTOMOIIBIO).

Pemate 3amaum, coxepikampe 3aBUCHMOCTH, CBS3BIBAIOIINE BEIWYWHBI:
CKOPOCTh, BPEMsI, PACCTOSIHHE; IIEHA, KOJTUYECTBO, CTOMMOCTD (IIPU HEOOXOIUMOCTH C
HCIIOJIb30BaHUEM CIPABOYHON MH(POpMAITUN).

Hcrnonp30BaTh KpaTKHUE 3aITUCH, CXEMBI, TaOJIUIIBI, 0003HAYCHUS TP PEIICHUN
3a/1a4.

[Tomb30BaTHCS OCHOBHBIMH €IMHHUIIAMU U3MEPEHHUS: IICHBI, MACChI; PACCTOSHUA,
BPEMCHHM, CKOPOCTH; BBIpa)kaTh OJHH CJIUHUIIBI BEIMYHMHBI dYepe3 Apyrue (mpH
HEOOXOUMOCTH C OIOPOH HA CIPABOYHYIO HH(DOPMAIIHIO).

N3Bnekars wHpOpMamuioo, NpeICTaBICHHYI0 B TaOJMIle, Ha CTOIOYATOH
ayarpamMme, HHTEPIpEeTHPOBATh MPEICTABICHHBIC TaHHBIC, CIIOIb30BaTh JaHHBIC TIPH
pelieHnr 3a1a4.

Haznaonan zeomempus

[Tonb30BaThCSA TCOMETPUUYCCKUMH TOHATHUSIMU: TOYKA, IpsAMas, OTPE30K, Jyd,
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YTOJI, MHOTOYTOJTbHUK, OKPY)KHOCTH, KPYT.

[TpuBomMTh TpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEHIOIMHX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJOTHIO, TP HEOOXOJIMMOCTH 1O BH3YaJIBHOW OIOpE,
CBS3aHHYIO C yIJaMU: BEpPIIWHA, CTOPOHA; C MHOTOYIOJbHHUKAMU: YTOJ, BEPIIHUHA,
CTOpPOHA, TUArOHAJIb; C OKPYKHOCTBIO: PaJNyC, AUAMETP, IIEHTP.

N300pakaTh W3y4YEHHBIC T'E€OMETPUYECKHE (QUTYpPHl Ha HEJIMHOBAHHOW U
KJIETYaTOW OyMare ¢ TOMOIIBIO0 IIUPKYIIS M JIMHEWKH (ITOCIE COBMECTHOTO aHAIN3A).

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTh OKPY)KHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPSMOYTOJIBHHMKA, KBaJpaTa I UX
NOCTPOCHMSI, BEIYUCIICHUS TUTOIIAN B IIEPUMETPA.

Bbrauciare mepuMeTp W IUIONIaAbh KBajapara, MPsSMOYroJIbHHKA, (Hryp,
COCTaBJICHHBIX W3 TPSAMOYIOJBHUKOB, B TOM 4HCIEe (GUTYp, H300pakKEHHBIX Ha
KJIeT4yaTol oymare.

[Tonb30BaThCA OCHOBHBIMH METPUYCCKUMH CIWHUIIAMH W3MEPCHHS JIJTUHBI,
TUTOIIA/IH; BRIpAXKaTh OHU CIMHUIIBI BEIMYMHBI Yepe3 IPyrue (MMpu HEOOXOUMOCTH C
OIIOPO¥ Ha CIPABOYHYI0 HHPOPMAIIHIO).

Pacrio3HaBaTh mapasuienenuries], Kyo, UCIoJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHHSI; HAXOUTh U3MEPEHHUS MapaljiesienuIena, Kyoa.

Beraucnate 00b€M KyOa, mapaiienenunena Mo 3aJaHHbIM U3MEpeHHsIM (C
OMOpOI Ha aITOPUTM YYEOHBIX NEHCTBHUI), MOJIB30BATHCS CIUHUIIAMHU HW3MEPEHUS
o0BEMa.

Pemate HecnoXHBIE 3ala4ll Ha HW3MEpPEHHE TE€OMETPUYECKHX BEIHMYHH B
NPaKTUYECKUX CUTYaNHsIX (TP HEOOXOAMMOCTH C BU3YAILHOM ONIOPOiA).

6 KJIACC

Yucna u evluucienusn

OpueHTHPOBATHCA B TOHATHUSAX U ONIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C PA3JIMYHBIMHM BUIAMHU YHCENI U CIOCO0AMH WX 3alHCH, MEPEXOIUTh
(ecrr 5TO BO3MOKHO) OT OJTHOM (hOPMBI 3aIMCH YUCTIA K APYTOH.

CpaBHUBATh U YHOPSAIOYHMBATH IICJIBIE YKCIIA, OOBIKHOBEHHBIE M JIECSITHYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonusaTs apudmMeTruecKkue NeMCTBUS C HATYPAJIbHBIMU U LIEJIBIMUA YHUCIIaMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMUA JPOOSMH, TIOJOKUTEIHLHBIMU M OTPUIIATEIHHBIMH
YUCIIaMHU.

BbluncnsaTh 3Ha4€HHS] YUCIOBBIX BBIPAXKEHUH, BBIMOIHATh TPUKHUIKY U OLIEHKY
pe3ysbTaTa BBIYMCIICHUI; BBITIOJHATH MPEOOpPa30BaHMs YHCIOBBIX BBIpAKCHHN Ha
OCHOBE CBOMCTB apu(hMETUUECKUX JACHCTBUN.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSAMOU C COOTBETCTBYIOIIUM €1 YMCIOM
1 n300pa)xaTh YUciia TOYKAMU Ha KOOPJAMHATHOUN NPsIMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCHUTH TOYKHM B NPSIMOYTOJBHOM CHCTEME KOOPJIMHAT C KOOpIAWHATAMHU
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3TOU TOUKH.

OKpyrJisITh 1I€NIbIE 4Yuclia M JeCATUYHbIe ApoOu (1o o0pasily), HaXOAUTh
MPUOIMKEHUS YUCEIL.

Yucnoevie u OyKeeHHbIE GbIPAICCHUS

OpueHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C 3aIIUChIO CTETICHU YUCJIA, HAXOAUTh KBaJpaT U KyO 4ucia, BHIYUCISATH
3HAYEHUS TPOCTEUIIINX YUCIOBBIX BBIPAXKEHUM, COAEPKAIIUX CTEIICHMU.

[Tonb30BaThCcsl MpU3HAKAMHU ACIUMOCTH (TP HEOOXOJAMMOCTH C OMOpON Ha
aJTOPUTM IIpaBUJiia), pacKIabIBaTh HATYPAIbHBIC YHUCIIA HA POCTHIE MHOXKHUTEIIH.

Ilonv306amucs macumabom, COCTABIATE MPOMOPIUU U OTHOILICHUS.

Hcnonw3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3alUCH MAaTEMAaTHYECKHUX
BBIDOKCHUN, HAXOJUTh 3HAYeHUs] OYKBEHHBIX  BBIPOKCHUH, OCYIIECTBIISIS
HEO0OXOAUMBbIE TOJACTAHOBKU W MpeoOpa3oBaHus (C OMOPOM Ha aNrOpUTM y4eOHBIX
TIEeUCTBUH).

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pewenue mexcmogix 3a0au

Pemath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(METHYECKUM CIIOCOOOM ¢
OTNOPOI Ha BOMIPOCHBIN MJIAH.

Pemats MPOCTEUIIINE 3a7a4H, CBSI3aHHBIE C OTHOIIICHUEM,
MPONOPIIMOHATIBHOCTBIO BEJIMYMH, MPOILIEHTAMU; PEIlaTh TPU OCHOBHBIE 3aJlaud Ha
IpoOU U MPOIICHTHI.

Pemate 3amaum, coaepkamiue 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBI:
CKOPOCTb, BpEMSI, pACCTOSIHUE, 1IEHA, KOJINYECTBO, CTOMMOCTD; TPOU3BOAUTEIBHOCTb,
Bpemsi, 00bEMa paboThl, UCTIONB3Ys apuMeTHIecKue ACHCTBUS, OLICHKY, PUKUJIKY;
M0JIb30BAThCS €UHULIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUS IO YCIOBHUIO 337241 MOCIE COBMECTHOTO
aHau3a.

N3Bnekars wH(}OpMammio, MpeACTaBICHHYI0 B TalOiuIlaXx, Ha JIMHCWHOM,
CTONOYATON WM KPYroBOW JuarpaMmax, HHTEPIPETHPOBATH MPEICTABICHHBIC
JAHHBIE; UCIIOIb30BATh JAaHHBIE PU PEUICHUU 3aaY.

[IpencraBnars HHGOPMAITUIO C MOMOIIBIO TAOJHWII, TUHEHHON M CTOIO0YATON
Iarpamm.

Haznaonan zeomempus

[IpuBomuTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOMHX (Hopmy
M3YYCHHBIX TE€OMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (DHUTYp, TpUMEpPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N3006paxkath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHUPA HA HETMHO BAHHON
Y KJIETYaTOM Oymare u3y4eHHbIE TUIOCKHE TEOMETPUIECKUE PUTYPHI M KOHPUTYpaInH,
CUMMETPHUYHBIE (QUTYPHI.

NMets mpeAcTaBlieHHE O TEOMETPUYECKUX TMOHATHUSIX: PABEHCTBO (uryp,
CUMMETPHS, OCb CHMMETPHUH, LIEHTP CUMMETPHUH.

Haxonuths BeIWYMHBI YTIIOB U3MEPEHUEM C MMOMOIIBIO TPAHCTIOPTUPA, CTPOUTH
YIJIBl 33IaHHOM BEJIMYMHBI, MOJB30BATHCA MPU PEUICHUH 3a7ad IpaJlyCHOW MEpou
YIJIOB; PACIO3HABATh HA YEPTE)KAX OCTPBIN, NPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIBL.
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BeluncnaTre UIMHY JIOMaHOM, IIEPUMETP MHOTOYTOJBHHKA, IT0Jb30BATHCS
€IUHULAMHU U3MEPEHUS JJIMHBI, BBIpakaThb OJHU €IWHHLBI U3MEPEHHUsS JUIMHBI Yepe3
IpyTHE.

Haxonute, ncnone3ys 4epTeKHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOM, IJIMHY IIyTH HA KBAIPATHOM CETKE.

Boruucnars  miomans  (GUryp, COCTABICHHBIX U3  MPSAMOYTOJIbHUKOB,
MCII0JIb30BaTh pa30UEeHNE Ha MPSIMOYTOJIbHUKHY, HA paBHbIE (PUTYpBI, JOCTpAUBAHUE /10
MPSAMOYTOJIBHUKA; II0Jb30BaThCs OCHOBHBIMM €IMHHUIIAMU HW3MEPEHUS IUIOLIAIM;
BBIPAYKATh OJIHU €UHUIBI U3MEPEHHUS IIIOIIaAH Yepe3 Apyrue (Ipu He0OXOAMMOCTH C
OMOPOM Ha CIPABOYHYIO HHPOPMALIUIO).

Pacno3HaBaTh Ha MOAENSIX M HM300paXEHUSX MUPAMUIY, KOHYC, LMIUHID,
UCI0JIb30BaTh TEPMUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBaHHUE, pa3BEPTKA.

N3006paxkaTh Ha KIeTYaTOM OyMare npsiMOYTOJIbHBIN Mapasuiesenume].

Boruucnsars 00b€M IPSIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, Mmojib30BaThCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpeHUs 00bEMa; BbIpaXKaTh OJHU €IUHUIIBI U3MEPECHUS
o0BEMa yepe3 apyrue (C ornopo Ha CIPaBOUYHYIO0 HH(POPMAIIHUIO).

Pemate HecnoKHbIE 3aJa4d HA HAXOXKIEHUE TIEOMETPUYECKUX BEJIMYHMH B
NPAKTUYECKUX CUTYyalUsAX (MpU HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOA).

IIJTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OB YUEHMS)

OcBoenue ydeOHOTO Kypca «Anrebpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIODKHO oOOecreunBaTh JOCTIKEHHE CIEAYIOMIMX TMPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Yucna u evluucienusn

BoimoniHaTh, coueTass yCTHbIE M NHCbMEHHBIE NPUEMBI, apuUPMETHYECKUE
JNEUCTBHS C PALIMOHAIIBHBIMU YUCIIAMMU.

HaxonuTe 3HaueHWsS YHCIOBBIX BBIPAKEHUHN; NPUMEHITh Pa3sHOOOpa3HbIC
CrocOOBl M TPHUEMBI BBIUMCICHUS 3HAYCHUH JPOOHBIX BBIPAXKECHHM, COJEp KAIInX
OOBIKHOBEHHBIE U JIECATUYHBIEC POOH.

[lepexoauTh OT OmHOW (OPMBI 3aMHMCH YUCEN K APYroil (mpeoOpa3oBHIBATH
JNECSATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCITUYHYIO, B YACTHOCTHM B OECKOHEUHYIO AECSATUYHYIO NpoOb). CpaBHUBATh U
YHOPSIIOUMBATH PALIMOHAIBHBIE YHCIA.

OKpyTrJISITh YKCIa.

BbINONHATh IPUKUIIKY M OLEHKY pe3yJibTaTa BBIUYMCICHUN, OLICHKY 3HAYCHUHN
YHUCJIOBBIX BBIPAKEHUM.

BbInoaHATE 1eMCTBUS CO CTENEHAMU C HATYypaJbHBIMU MOKA3aTeNsIMU (C OMOPOit
Ha CIPAaBOYHYIO0 HH(POPMAIHIO).

[IpuMeHsTh TPU3HAKU ETUMOCTH, Pa3I0KEHUE HAa MHOXKHUTENIU HATypaIbHbBIX
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qucen.

Pemate mnpocteiiiiine NpakTUKO-OPUEHTUPOBAHHBIC 3aJlauyd, CBSI3aHHBIE C
OTHOILIGHUEM  BEJIWYWH,  MPOMNOPIUOHATBLHOCTHIO  BEJIUMYUH,  MPOLIEHTAMU;
WHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS 3a/1a4 ¢ y4ETOM OFPAHUYCHU, CBS3aHHBIX CO
CBOMCTBaMU pacCMaTpUBaeMbIX 0OHEKTOB.

Anzebdpauueckue svlparxcenus

OpueHTHpOBaThCSI B TOHATUAX U ONEpPUPOBaThH Ha 0a30BOM YPOBHE
anreOpanyecKo TePMUHOJIOTHUEN U CUMBOJIMKOM.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPAKECHUN MNpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1EJIOTO BRIPAKEHUS B MHOTOWICH TPUBEICHUEM
MOJO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BoinonHATh yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTO4YJieHa Ha
MHOT'OYJICH, MPUMEHAITh POPMYJIbI KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH (C OMOpPO
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcymiecTBISATh Pa3IOKEHUE MHOTOUYJICHOB HAa MHOXKHUTEIH C IOMOIIBIO
BBIHECEHMSI 32 CKOOKH OOIIETO MHOXKHTEJS, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHECHHUS
dbopmys cokpaméHHOro YMHOXKEHHS (C OMOPOi Ha CIIPABOYHYIO HHGOPMAIIUIO).

[TpumensTh peodpa3zoBaHKsl MHOTOUJICHOB JIJIsl PEUISHUS Pa3IUYHBIX 3a7a49 U3
MaTEeMAaTHKH, CMEXXHBIX IIPEJMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMU IOKA3aTEISIMHU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OTIOPOI Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Ypasuenua u nepagencmea

Pemate nMHEHbIE ypaBHEHHsS C OJHOW IMEPEMEHHOHN, NMPUMEHSS IpaBUiia
nepexoqa OT UCXOJAHOTO YPABHEHHUS K paBHOCUIBHOMY eMy. IIpoBepATs, SBIsAETCS U
YUCJIO0 KOPHEM YPaBHEHUSI.

Nmets npencraBienne o rpa@uyueckux METOax MPU PElICHUH JTUHEHHBIX
YPaBHEHUHN U KX CUCTEM.

[lonOupaTes npuMepbl Map YHCEN, SBISIOMIUXCS PEHICHHEM JIMHEHHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTU Tpa(uK JIMHEHHOTO YPAaBHEHHS C ABYMSI
MIEPEMEHHBIMH; TIOTB3YSACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pemath cucteMbl NBYX JIMHEHWHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
grciie rpaduaecku (¢ Omopoit Ha ATOPUTM YIEOHBIX JEHCTBUN).

CoctaBisTh (1MOciie COBMECTHOTO aHAIN3a) U PEIIaTh JUHEWHOE YPaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpPaBHEHUN MO YCIOBUIO 3aJadyd, HWHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4 MOJYYEHHbBIN PE3YIIbTAaT.

Koopounamot u ecpagpuxu. @ynkyuu

N3o00paxaTh Ha KOOPAMHATHOMN MPSMONW TOYKH, COOTBETCTBYIOIIHNE 3aaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KHU, MHTEPBAJIbI; 3aMUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpIMHATaM;
CTpOHTH rpaduku TMHEHHBIX QyHKIWA. CTpouTh rpaduk Gynkuun y = kx + b.

OnuchiBaTh € MOMONIBI0 (YHKUHUA M3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMYMHAMU ([0 aJITOPUTMY Y4EOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PacCCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTENILHOCTh, BpEMs, 00BEM padOTHI.
HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMEHTa.
[lonumate rpaduyeckuid crnoco0d MNpPeACTaBIEHUS U aHaIW3a HH(OpMaLuu;
U3BJIEKaTh U UHTEPHPETUPOBATh UH(POPMALUIO U3 TpaUKOB peasbHbIX IPOLECCOB U
3aBUCUMOCTEN.

8 KVIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HayalbHbIE TPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX
qyuces JJIsi CpaBHEHUsI, OKPYTJICHUS] U BBIYUCIICHUMN; M300pakaTh JIEUCTBUTEIbHbBIC
YHUCia TOYKAMU Ha KOOPJAUHATHOW MPSIMOM.

[IpumensTs mnoHATHE apUPMETHUYECKOTO KBAJAPATHOT'O KOPHS; HAXOIUTh
KBaJIpaTHbIC KOPHM, HCTOJIb3ys TPU HEOOXOJUMOCTU KaJIbKYJSTOP; BBHITIOJHATH
npocTeiimme TpeoOpa3oBaHUsl BBIPAKCHUH, COJACpPXKAIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCEN C TMOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit yucna 10.

Anzedpauueckue svlparxcenus

[IpuMeHATP NOHATHE CTENEHW C LENbIM  [I0KA3aTeJIeM, BBIIOJHITh
npeoOpa3oBaHusl BBIPAXKEHUHM, COJEP)KALIUX CTENEHW C LENbIM IoKa3aTeneM (cC
UCIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIHH).

BbINOJIHATE  HECNOXKHBIE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl pallMOHATBHBIX
BBIpQKEHUU HA OCHOBE MpaBWJI ACHCTBUU HaJ MHOTOWIEHAMH M aireOpandyecKumMu
TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BHIPAKEHUM JJIA PEIICHUs Pa3IMYHBIX 3a/1ad U3
MaTE€MAaTUKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

Ypasuenua u nepasencmea

Pewmiate nuHeliHble, KBalpaTHbIE YpaBHEHUA (C MCHOJb30BAaHUEM CIPABOYHOM
uH(bOpMAaIMK) U pAlMOHANFHBIE yYpaBHEHUS, CBOSIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUU C ABYMs IEPEMEHHBIMU.

[IpoBOAWTH MPOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM
quclie ¢ NMPUMEHEHHEeM TpauuecKux MpelcTaBieHu (yCTaHaBIMBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUM PEIICHUS, €CIIU HUMEET, TO CKOJIbKO, U TIp.) C
OTIOPOY Ha aJTOPUTM YYEOHBIX ICHCTBHM.

[lepexoanTh OT crmOBECHOW (OPMYIUPOBKM 3amadu K e€ anreOpandeckoi
MOJEJIA C TIOMOUIBIO COCTABJICHUS YPAaBHEHHSI WM CHCTEMBl YPaBHEHUH,
WHTEPNPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/J1a4M NOJYUYCHHBIN PE3yJbTar.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIAaTh
JIMHEMHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M WX CHUCTEMBI; JaBaTh rpaiIecKyto
WJUTIOCTPALMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkuyuu
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OnepupoBath Ha 0a30BOM YpOBHE (DYHKIMOHAJIbHBIE MOHSATHS U S3bIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAYEHHUS), OMPEACNATh 3HA4YCHHE (DYHKIUU MO
3HAYEHUIO apIyMEHTa; ONPEIesATh CBOMCTBA (PYHKIMH 1O €€ rpaduKy.

Ctpouth rpaduKy 31eMeHTapHbIX GyHKIM Buga , Y = X5,y = X3,y =+/x ,y =

k; omuceIBaTh CBOMCTBA YMCIOBOM (PYHKIMH IO €€ rpaduKy (MIpu HEOOXOAMMOCTH C
X

HaIpaBJIsOUIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucienusn

CpaBHUBATH U YNOPAIOYMBATH PAlIMOHAIBHBIEC U UPPALIMOHAIBHBIE YUCTIA.

Boinonusate apudmerndeckue NSUCTBUS ¢ palliOHAILHBIMU YUCJIaMU, COueTast
YCTHBIE W TMHCHBMEHHBIC TMPUEMBI, BBINOJHATh BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

HaxonuTth 3HaUeHMs CTENEHEN ¢ IEeNbIMU MTOKA3aTeJIsIMA U KOPHEMN; BHIUYUCIIATH
3HAYEHUSI YUCIIOBBIX BBIPAXKECHHUII.

Okpyraarh JEWCTBUTENbHBIE YHUCJA, BBINOJHITh MNPUKUIKY Ppe3ybTara
BBIYMCIICHUH, OIIEHKY YHCJIOBBIX BBIPAXKECHUH.

Ypasuenua u nepasencmea

Pewiats nuHeNHbIE U KBaJApAaTHbIE YPAaBHEHNUS, YPABHEHUS, CBOISIINECS K HUM,
npocTeiIme IpoOHO-palliOHAIbHbIE YPaBHEHHUS.

Pemare mnpocreimme cucremMbl ABYX JIMHEWHBIX YPaBHEHUW C JIBYMS
NEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OAHO YPABHEHUE HE ABIISIETCS
JIMHENHBIM (110 BU3YaJIbHOM OMOpE).

Pemate mnpocTeiilirie TEKCTOBBIE 3alauyd alreOpanueckuM CrocodoM ¢
NOMOIIBIO COCTAaBJIEHUS YPAaBHEHHUS WJIM CHCTEMbI [IBYX YpPaBHEHUH C JABYMS
EPEMEHHBIMU.

[IpoBOoAUTH TpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUI, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux MpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPAaBHEHUW PELICHUS, €CJIH UMEET, TO CKOJIBKO, H TIp.).

Pemate nuHeEHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaThb
pEILICHUE HEPAaBEHCTB HAa YMCIOBOM IPSAMOM, 3aIMCBIBATH PEIIEHUE C IOMOIIBIO
CHMBOJIOB.

PemaTte cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOYAKOIIME
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOM, 3aIIUCBIBATh PEUIEHHUE C MTOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33]1a4.

Dynkuyuu

PacrioznaBaTh (QYHKIIMM W3YyYCHHBIX BHJOB. [lOKa3pIBaTh CXEMAaTHYECKH
pacoIoKeHHe Ha KOOPIUHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: y = KX, y = kx

+b,y=at +bx+c,y=x}y=yx, y= }k B 3aBHUCMMOCTH OT 3HAYEHUU

KO3(pPUILIMEHTOB; ONMKUCHIBATh CBOMCTBA () yHKIIUH.
Crpouth U H300paKaTh CXEMATHYECKU TpaQuUKU KBaIpaTUUHBIX (YHKIIUH,
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ONKCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIIHM 110 UX rpaduKam.

PacniozHaBaTh KBaApaTuyHyr (QYHKIUIO 1O (GopMyle, TPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOU KU3HU, PUZHKHU, TEOMETPHH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacnio3HaBaTh apu(pMETUUECKYIO U T€OMETPUUECKYIO MPOrPECCUr P Pa3HbIX
croco0ax 3a/1aHusl.

BbInoJIHATS  BBIYMCIEHHS C  HCNOJB30BaHWEM (opmyn N-ro  wieHa
apuMETHYECKOW M TEOMETPHUYECKOW MPOTpPecCUil, CyMMBbI TEpBHIX N wieHOB (C
OTOpOH Ha CIPABOYHYIO HH(POPMAITHUIO).

PemaTh 3a1auu, CBsI3aHHBIE C YUCIOBBIMU MOCJIEA0BATEILHOCTSIMH, B TOM YHCIIE
3alayd U3 pealbHOM KHU3HU (C MCIOJb30BAHUEM KaJbKyJIsATOpa, IM(GPOBBIX
TEXHOJIOTHH).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTAThI OCBOEHHWS ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPHUSI» (11O TOJIAM OBYUYEHUS)

OcBoenue yueOHoOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIODKHO oOOecredynBaTh JOCTHXKEHHUE CIEAYIONIMX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YNIbTATOB:

7 KIIACC

PacrioznaBaTh n3y4eHHbIe reOMETpUUECKe QUTYPBI, ONPENEIATh UX B3aUMHOE
pacrnoyiokeHne, M300paxkaTh TE€OMETPUYECKUE (UTYPBHI; BBIMOIHATH YEPTEKHU 110
YCIIOBUIO 3afauu. M3MepsTh JUHEWHbIE W YIJIOBbIE BEJIWYMHBI. Pemiath 3a7auu Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

JlenaTth rpyOyI0 OLIEHKY JJMHEWHBIX U YIIIOBBIX BEJIMUMH MPEIMETOB B pPeaIbHOMN
KU3HU, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO
HOPSIIKY BETUYUHBL.

CtpouTh 4epTeKH K FEOMETPUUECKUM 3a/1a4aM (C UCTIOJIb30BAHUEM CMBICIOBOM
OTIOPBHI: HABOSIIINE BOTIPOCKHI U/WIIX aIrOpUTMa YU4EOHBIX ICHCTBHM).

[Tonp30BaThCsd MNpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKH U CBOKCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBoauTE  [OKA3aTENbCTBA  HECIOXKHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCs NMpU3HAKAMHU PABEHCTBA IPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEJIUAHBI, TPOBEAEHHON K TUIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUH TEOMETPUYECKHUX 337124 (C MCTIOIb30BAHUEM 3pUTEIBHON HATIISITHOCTH W/ WITN
BepOaIbLHOM OTIOPHI).

OnpenensiTe napauieIbHOCTh NPSIMBIX C OMOIIBIO YTII0B, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenensarb MapayielbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYrOM MPSMO.

PemaTe 3agaum Ha KiIeT4aTOM Oymare.

[IpoBOANTH BHIUMCIICHUS U HAXOJAUThH YHUCIOBbIE U OYKBEHHbIC 3HAUYCHHUS YTIIOB
B F€OMETPHUUYECKUX 3a/a4axX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU JIBYX
MapaJuIeNbHbIX MPSIMBIX CEKYIIEeW. Pemars nmpakTudyeckue 3ajadyud Ha HaXOXKICHUE
YIJIOB.

HNmets npeacraBiieHue 0 NOHATUE TEOMETPUUECKOTO MECTa TOYEK.

DopMyJIMPOBATH ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JUAMETpa
OKPYKHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. YMETh NMPUMEHATH 3TU CBOMCTBA NP
pELIEHNH 3a]a4.

OpueHTUPOBATHCS B MOHATHUSAX: OMUCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpYxX)HOCTU. OnepupoBath Ha 0a30BOM YpOBHE (haKTaMU O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEepEIMHHBIE TEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJHOU
TOUYKE.

OpueHTUpOBaThCSI B TOHATHUAX W ONEPUPOBATH Ha ©0a30BOM ypOBHE:
KacaTelbHasi K OKPYXHOCTH, TEOpeEMa O TNEPIEHAUKYISIPHOCTA KAaCaTEIbHOU U
paauyca, IpoOBEIEHHOIO K TOUKE KACAHMUS.

Nmers mnpencraBiieHMEe O MPOCTEUIIMX TEOMETPUYECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHHS C MOMOIIBI LUPKYJIS U
JIMHEHKHU.

8 KVIACC

PacniosHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMU IIPH PEIICHUU T€OMETPUUECKUX 3a1a4.

OpueHTUpoBaThCsl B MOHITHUM — TOYKU NEPECEYEHUsT MEIHUAH TPEYroJbHUKA
(eHTpa Macc) B pellieHuu 3ajay.

Braners noHsiTHEM CpEeIHEN JTUHUU TPEYTOJIbHUKA U Tpaneluu, MPUMEHSITh X
CBOMCTBA MPH PEUICHUH MTPOCTEUIINX TEOMETPUUECKUX 3a1a4. MIMeTh npeacraBicHue
o Teopeme Paneca U TEOPEME O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHITh UX IJIS
pelIeHns MPaKTUIECKUX 3a/1a4 (C OMopoil Ha 3pUTEIbHYIO HATJISJHOCTD ).

[IpumeHsAT, TpU3HAKKA TMOAOOWS TPEYrOJLHUKOB B PEIICHHH HECIOXKHBIX
reOMETPUUYECKUX 3a/a4.

[Tonp3oBaTecst Teopemoii I[ludaropa nns pemieHUs TEOMETPUYECKUX U
MMPAKTUUYECKUX 3a7a4.

Bimagerp mnoHATHSMH CHHYCAa, KOCHMHYCAa W TaHIEHCAa OCTpPOrO yrjia
MPSAMOYTOJIBHOTO TpeyroibHUKa. [l0np30BaThCA 3THUMH NOHATHSAMH I PELICHHS
MPAKTUYECKUX 337124 (TPU HEOOXOIUMOCTH C OTTOPON Ha aITOPHUTM MPABUIIA).

Beraucnars  (paznuuHbIMH - crioco0amMu)  (C OMOpOM HaA  CIPABOYHYIO
uH(MOPMAIMIO) TIIOMAAh TPEYTrONbHUKA ¥ IUIOMIAJAN MHOTOYTOJNBHBIX (UTYD
(monb3ysich, TAe HEOOXOAUMO, KaIbKyJIsATOpoM). [IpuMeHATh MOJy4eHHbIE YMEHUS B
MPAKTUUYECKUX 3a7a4ax.

Brnagerp NOHATHSMH BOMCAaHHOTO M LEHTPAJIbHOrO YyIJa, HCIOJIb30BAaTh
TEOpPEMbI O BIHMCAHHBIX yTJaX, yriax MeXAy XopJaMu (CEeKYIIMMH) U yIie MEXIy
KacaTeJIbHOM U XOPJIOW MPH PEUICHUU MPOCTEUIINX TEOMETPUUECKUX 3a7a4.
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Brnaners moHATHEM OIMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OIMCAaHHOTO YETHIPEXYTOJIBbHUKA IIPU PELICHUH IIPOCTEHUIINX 3a0ay.

IIprMeHATh MONYyYEHHBIE 3HAHUSA HAa IPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJENIN I 3a4a4 PEAIbHOMN KU3HU U IIPOBOAUTH COOTBETCTBYIOLIUE BBIYUCIICHUS C
NpUMEHEHUEM TMOAOOUsS ¢ TPUTOHOMETPUU (MONB3YSACh, TIA€ HE0OXOIUMO,
KaJIbKYJISITOPOM ).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX TOMOIIBIO
pa3IUYHbIE JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYroJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTh (¢ TOMOIIBIO KadbKyJSITOpA) MJIWHBI M YIJIBL IS
HETAO0IMYHBIX 3HAYCHUH.

[Tonw3oBaThest (hopMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXIECTBOM JUUII HAXOXJCHHUS COOTHOILICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH (C ONOPOY Ha CIPABOUYHYIO HH(OPMAIIUIO).

Hcnonb3oBaTh TEOpEMbl CUHYCOB M KOCHUHYCOB JIJISl HAXOXKIACHUS PA3TUUYHbBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY ), TPUMEHSTh UX IIPU PEIICHUU
MPOCTEUIINX TEOMETPUYECKUX 3a/1au.

Bnaners nonarusimu npeodpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX YJIEMEHTOB
no1o6HbIX Guryp. Iloas3oBaTbes cBOMCTBAMU MO100MS POU3BOJIBHBIX (DUTYD, YMEThH
BBIUUCISTh JJIUHBI U HAXOAUTh YIJIbl Y MOJOOHBIX (UTyp (MO aNropuTMy Yy4eOHBIX
nevictBuii). IlpumeHsATh CBOWMCTBa TOMOOMS B TPAKTHUUECKUX 3ajladax. YMeETh
IPUBOJUTH MIPUMEPHI TOJTOOHBIX QUTYP B OKPYKAIOIIEM MHPE.

[Tonp30BaThCss TEOpeMaMHu (110 BU3yallbHOM OMOpE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O MPOU3BEAECHNUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHMMATh WX TEOMETPUYECKUN M (HHU3NUSCKUI
CMBICII, IPUMEHSITh UX B PEHICHUU T€OMETPUUECKUX U (pU3HUecKuX 3a1ad. [ [puMeHsTs
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB I HAXOXKICHUS JJIMH U YIJIOB.

[Tonb30BaThCs METOIOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUH
F€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Biagerp NOHATHSMH IPAaBUIBHOIO MHOTOYIOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUTMHBI 1YTYU OKPYKHOCTH U PaJUaHHOW MEPHI yIJId, YMETh BBIUMCIIATH IJIOMIAAb Kpyra
M ero yacted (c omopoil Ha cmpaBouHyto HH(popmaluio). [IpuMeHsITh MmoTydeHHbIE
YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (Wnm TEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIIUX CIAydaAsX.

[IprMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHUE
MOJIENIN IS 3a7a4 PEAIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINUE BBIYMCIIEHUS C
MPUMEHEHUEM TIONO0US W TPUTOHOMETPUYECKHX (YHKIHA (MONB3YysCh, TIE
HE0OXO0IUMO, KaITbKYJISITOPOM ).
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IIJIAHUPYEMBIE IIPEJIMETHGIE PE3VJIbTATEI OCBOEHUS ITPUM EPHOU
PABOYEN ITPOI'PAMMEI KYPCA «BEPOSITHOCTh U CTATUCTUKA» (TTO
I'OAM OBYYEHUA)

[IpenmeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHKa» B 7—9
KJIACCaxX XapaKTePU3YIOTCA CIEAYIOLUUMH YMEHUAMMU.

7 KIIACC

Uutate wuHOpMamuio, MNpeJACTaBICHHYIO B TabiMIaX, Ha JIUarpaMmMax;
NpEACTaBIATh JIaHHBIE B BUJE TaONUIl, CTPOUTH JUarpamMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBble) MO MacCMBaM 3HAYCHUH (C MCIOJIb30BaHUEM 3PUTEIIBHOU
HaTJIITHOCTH W/WIIK BepOabHON OMOPHI).

OnuceiBaTh W UHTEPOPETHPOBATH  pealibHbIE  YWCIOBBIE  JIAHHBIE,
peCTaBICHHbIC B TA0IUIAX, HA AUarpaMmax, rpadukax.

OpueHTHpOBATHCS B TIOHATUSX U ONEPUPOBATH MU Ha 0A30BOM YPOBHE:
cpenHee apupMeTHyeCcKoe, MeaHa, HauOoJblIee U HAaMMEHbIIIee 3HAUCHHS, pa3Max.

Nmers mpencraBiieHre O CilydyaHOW W3MEHYMBOCTH Ha MpUMEpax IIeH,

(bU3UYECKUX BETUYUH, aHTPOIIOMETPUUECKUX JIAHHBIX; UMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KVIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(POpPMAIMIO, TPEICTABICHHYIO B BHIE
TabJIUL, aAuarpamm, rpaukoB; MPEJCTaBIsATh JaHHbIE B BHJIE TaOJUIl, IHUarpam,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAIN3a TAHHBIE C MOMOIIBIO CTATUCTUYECKUX
NoKa3aTeleil: CpelHMX 3HAaYeHWM U MeEp pacceuBaHus (pa3max, Oucliepcus u
CTaHJIAPTHOE OTKJIOHCHHE).

HaxoauTe 4acTOTHl YUCTOBBIX 3HAYEHHUI U YaCTOTHl COOBITHIA, B TOM YHUCJIE IO
pesyiabTaTaM HU3MEpeHud U HaOmoAeHUHW (C  HMCIOJIb30BAHUEM  3PUTEIBHOU
HaIJISTHOCTH W/WIU BepOaIbHOM OMOPHI).

HaxomuTh BEpOATHOCTH CIyYaliHBIX COOBITUN B OIBITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU (C MCIIOJIB30BAHUEM 3PUTEIIBHOW HATJISIAHOCTUA W/WIIH
BepOaIBLHOM OTIOPHI).

Nmers mnpenctaBneHue o0 TpapuUYecKUX MOJACIAX: JIEPEBO CIy4aHOTO
AKCHEPUMEHTA, JUarpaMMbl Diiiepa, YuciaoBas mpsMasi.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHATH OIEpallK HaJl MHOKECTBAaMU: 00bEIMHEHUE, NTEPECEUCHHE, JOTOTHEHUE;
MEePEUYUCHIATh  DJIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
MCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

Nmets mpeacTtaBieHre o rpauyeckoM MpeACTaBICHHUE MHOXECTB M CBsI3ei
MEKly HUMU JIJIs1 ONKUCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCJI€ IPU PEIICHUU 3a7a4
U3 IPYTUX YYEOHBIX TPEAMETOB U KYpPCOB.
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9 KJIACC

N3BnekaTe U mpeoOpa3oBbIBaTh HH(YOPMALMIO, IPEICTABICHHYIO B PA3JIMYHbBIX
MCTOYHUKAX B BUJE TaONMIl, 1Uarpamm, rpaukoB; NPeCTaBIsATh JAaHHbIE B BHUJE
Ta0JINL, JUarpaMm, rpaduKos.

Pemate npocTeiiiine 3agaun OpraHu30BaHHbIM IEPEOOPOM BAPUAHTOB, a TAKKE
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPaBUI U METOJIOB.

Nmetrp mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTUKAX JJIsi MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUECHUS U MEPbI PACCEUBAHMS.

HaxoauTe 4acToThl 3HaYEHUN M YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3yibTaTaMy MPOBEIEHHBIX U3MEPEHUN U HAOIOJICHHUH (C OMOPO Ha CIPaBOYHYIO
uHdOpMaInio).

HaxoauTh BEpOATHOCTH CIydyalHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXXHBIMHM JJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSIX
UCIIBITAHUI J10 IEPBOTO yCIIEXa, B CEpUAX UCIbITaHUN bepHyu.

Nmerp npencraBieHue O CIy4alHOW BEJIMYMHE W O paclpelesieHUuu
BEPOSTHOCTEN.

Nmerps mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJU 3aKOHA OOJBIIMX YHCEN B
IpUpOJIe U OOIIIECTRE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IAHUPOBAHUE W KOJUMYECTBE 4YaCOB, OTBOJMMBIX HAa OCBOEHHE KaXXJOW TeMbl y4yeOHOro mnpeaMera
«Maremartuka» llpuMepHOll aganTHPOBAaHHOM OCHOBHOW 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOyyaroumxcs ¢ 3aJEpXKKOM MCUXUYECKOro pa3BUTHUS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM paszziesoMm llpumepHoit
paboueii mporpaMmMsl yueOHOro npeamera «Maremaruka» o0pa3zoBaTeIbHON IPOrpaMMbl OCHOBHOIO 0011ero oopazoBanus. [Ipu
sToM OpraHuzanusi BIPaBe caMa BHOCUTb W3MEHEHHUs B COJEP)KAHUE M pacHpelesIeHHe ydyeOHOro maTepuana Mo rojam
oOydeHHs, B TMOCJIEAOBATEIbHOCTh H3YyUYEHHUS TEM U KOJMYECTBO 4YacOB HA OCBOCHHUE KaXJOW TEMbl, OIpeaesieHne
OpraHu3aluoHHBIX (GopM oOydeHus u T.1. OG0CHOBAHHOCTh JAHHBIX U3MEHEHUH ONpeesieTcsl BRIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueid YMK, nnauButyanbHbIMU ICUXO(DU3NIECKUMU 0COOCHHOCTAMH KOHKpETHBbIX oOyuaromuxcs ¢ 311P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJAIMSAMU MO OTOOpYy M ajanTaluu y4eOHOro MaTepuasa o MaTeMaTHKe,
IIPEACTaBICHHBIMU B [10CHUTEILHON 3alIUCKE.

5 kaacce (He menee 170 u)

Ha3zBanue
pasnaesa (TeMbl)
OcHOBHOE coiep:KaHue OcHOBHBIE BUbI IEATEIbHOCTH 00y4al0UIUXCS
Kypca (4ucio
4acoB)
HartypaJjbHble Hecatuunas cucreMa cuucieHusa. Psan HarypanpHbeIX uucell.|UYurath, 3anucbiBaTh, CPAaBHUBATH HATypallbHbIE YHCTIA;
unciaa. deiicreus ¢ |Hatypaneueiii psa. Yucno 0. HatypaneHble umciia Ha KOOpP-|y4acTBOBATh B 00CY:KI€HMH CIIOCO00B YIIOPSII0YMBAHUS
HATYPaJbHBIMH JUHATHOM mpsiMoil. CpaBHEHHE, OKPYIVIEHHE HATYpPaJbHBIX |UUCEN.
YHCIAMH YHCE. HN3006paxkaTh KOOPAMHATHYIO MPSAMYI0, OTMeYaThb 4YHCIIa
(43 g) ApudMeTHYCCKHE  fIGHCTBAS ¢ HATypaibHBIMH umcramu. |TOUKaMH Ha KOOPJIMHATHOM MPSAMOW, HAXOAUTH KOOPJMHATHI
TOYKH.

CsoiicTBa HYyJIL HOpU CIOXKCHUHU U -YMHOXKCHHU, CBOMCTBaA
CIAVHUIIbI Ipu YMHOKCHHU. HepeMeCTnTeanoe u
COYCTAaTCIIbHOC CBOICTBaA CJIOKCHUA 151 YMHOKCHU,
pacnpedeﬂumeﬂbﬂoe CB0UCMEBO YVYMHOOIHCEHUAL.

HccnenoBarh cBOMCTBA HaTypalabHOTO psaa, uncen 0 u 1 npu
CJIOKEHUH U YMHOXEHUMU.
Hcnoab30BaTh NPaBUII0 OKPYIIIEHUS HATYPAJIbHBIX YHCEN IPU
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[enumenu u kpamwuble 4YUCIA, PA3JIOKEHHE YHCIA Ha
MHOXuTenM. [lenenue ¢ ocrarkom. lIpocteie M cocraBHbIE
gucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypalbHBIM [T0OKA3aTEIEM.

Hucnossle BEIPAKEHUS; IOPAIOK JCHCTBUN.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKHE EHCTBUS,
Ha JBW)KEHUE U MOKYIIKH.

HEO0OXOIMMOCTH C OIOPOI Ha aITOPUTM IPaBUJIA.

BeinoHaTs apudMeruyeckue AeHCTBHSA C HATypaJbHBIMU
YUCJIaMU, BBIYMCJISATh 3HAUEHUS YHUCIOBBIX BBIPAKEHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJCHUE B BUJC CTCIICHU, YMTAThH CTCIICHH,
HCIOJb30BATh TEPMHUHOJIOTMI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMC/ISATh 3HA4YeHUs] CTENeHed Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OIIOPOM.

BpInoiHATL TNPUKUAKY M OLEHKY 3HAaYeHUW YHCIIOBBIX
BBIpOXCHUI, MpeAJaraTb U NPUMEHATH NMPUEMBbI NPOBEPKHU
BBIYHCIICHUH.

Hcnonp3oBaTh MpH BBIYUCICHUAX NepeMecTUTeNbHOe U
coyerarejibHOe CBOWCTBA CJIOKEHMS M  YMHOXKEHHS,
pacnpedenumenbHoe C6OIUCHE0 YMHOICeHUA; POPMYITUPOBATH
U T[pPUMEHATh IMpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPasKeHU I HA OCHOBE CBOICTB apu(P)MeTHUYECKHX JeHCTBUI
NPHU HeOOXOAMMOCTH ¢ HANMPABJIAKOIIEH MOMOIIb I0.
®opmyupoBaTh oONpeAeJeHUusl JCTUTENs W KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPABHJIA), HA3BIBATD JEJIUTEIN U KpaTHbIE
4yucia; Pacmo3HaBaTh IIPOCTbIE M COCTAaBHbIE YHUCIA;
(popmyIpOBaTH M NPUMEHSITH PU3HAKHU JICIMMOCTH Ha 2, 3,
5 9, 10, (c omopoli Ha anrOpUTM IMpaBuUjia); MPHUMEHSTH
AJITOPUTM  DA3JI0XKEHUS 4YHCIA HA NPOCThIE MHOXKHUTEIN;
HAXOAUThb OCTAaTKU OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBath HCTUHHBIE U JIOKHBIE BBICKa3bIBAHUS O
HaTypaJbHBIX YHACIIAX, IPUBOJAUTH IPUMePbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHMS BBICKa3bIBAHUM O
CBOMCTBaX HaTypaJIbHBIX YHCEJ C OMOPOil Ha oOpaszell.

Pemiatp TeKCTOBBIE 3aJa4Ml  apUPMETHUUYECKUM CIIOCOOOM,
HCMOJIB30BATH 3aBUCHMOCTH MEXIY BETUYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HE00XO/IMMOCTH C UCMOJIb30BAaHUEM CIIPABOYHON MH(DOPMALIUU:
aHAJIM3UPOBATH TEKCT 3a/1a4M, epedopMyIMPOBAThH YCIOBHE,
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HU3BJIEKATh HEOoOXOQUMbIE  JAHHBIE, yCTaHABJIUBATH
3aBHCHMOCTH MEXAy BEJIWYMHAMU TIPU HEOOXOAUMOCTU C
HaIIPaBJIAOMIEH TOMOIIBIO.

MogaeanpoBaTh XOJ PELICHHs 33Ja4d C IIOMOIIBIO PHUCYHKAa,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3douparts
pELICHUI TEKCTOBBIX 3a/a4.
C noMompbI0 nmegarora OUeHMBATh TOJYYCHHBIH pe3yabTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa 6cex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS apUPMETUKH.

pa3jin4yHbBIC  PCUHICHHA, 3allluCH

Harasauasn
reomerpus. JiInnun
HA MJIOCKOCTH

(12 4)

Touka, mpsimMasi, OTpe30K, Jyd. Jlomanas. M3mepeHune IIuHBI
OTpE3Ka, METPUYECKHE  E€OUHULI W3MEPEHUs  JJINHBIL.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «I[locTpoeHne y30pa U3 OKpy>KHOCTEH».

VYron. Ilpsamoii,
H3mepenue yrios.

OCTpBIM, TymoW U Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas padota «Iloctpoenue yriosy.

Pacno3HaBate Ha yepTexax,
UCIIOJb3ys] TEPMHUHOJIOTHIO, W H300pamarb C [OMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YaJIIbHON OIOpE): TOYKY, MNPSAMYIO, OTPE30K, Jy4, YroJl,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHUMeEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OopMy H3YUYEHHBIX (PUTYp, OLEeHHBATH HX
JIMHENHBIE Pa3MEPBI.

Hcnoab30BaTh IMHENKY U TPAHCIOPTUP KaK MHCTPYMEHTHI IS
MOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUTMHY OTPE3Ka, BEJIMUNUHY
yIia; CTPOMTBh OTPE30K 3aJlaHHOM JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajauyca.

HN3o006paxkars KoHPUTYypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOW U
KJeTyaToil Oymare; mpeajaraTb, OMUCHIBATH W 00CYXKIAaTh
€roco0bl, AaJrOPpUTMBI IIOCTPOEHHS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHOW U KJIETYATOU

pUCYHKaX, ONHMCBIBATD,
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Oymare npsMoH,

CPAaBHUBATBH YIJIbI.
BoruncasTe JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTh M HMCHOOIB30BATH NPH  PpelIeHUM  3aaa4
3aBMCHMOCTH MEX]y €IMHULAMU METPUUYECKOU CUCTEMBI MEp;
3HAKOMHTbCS C HEMETPUUECKUMHU CUCTEMaMU MEp; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €AUHHIIAX U3MEPEHUS IPU HE0OX0IMMOCTH
C OTIOPO# Ha CTIPABOYHYIO MH(POPMAIIHIO.

HccnenoBatb purypsl 1 KOHQUTypaLuu, UCTIONb3Yys HU(POBBIE

pECypCHI.

OCTpBIM, TYINOH, pPa3BEPHYTBIA  YIJIBI;

OOBLIKHOBEHHbBIE
apoou
(48 v)

Hpo6b. IlpaBuiibHble U HempaBuibHble JpoOu. OCHOBHOE
CBOMCTBO Apo6u. CpaBHEHHE ApOOEi.

CrnosxeHue 1 BIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMenanHas
npoOb. YMHOXXEHHME U JeJIeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aWMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3amad, comepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpooH.

[Ipumenenue OyKB 115 3aMIUCH MAaTEMATUYECKUX BBIPAKEHUN U
MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TIOHATHUS M CBOMCTBA, CBA3aHHBIE C
0OBIKHOBEHHOU JIpOOKIO.

Yurarh M 3a0MCbIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npeaiaratb U 00CyKI1aTh COCO0bI YIIOPSI0UYUBAHUS APOOCH.
MN300paxath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPIWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIUHATHYIO
MPSIMYIO IS CPAaBHEHHS IPOOCH.

D opMyJIHPOBaTh, 3AIMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BATH OCHOBHOE CBOWCTBO JApPOOU Ui COKpaujeHus
Opobeil u npueederus O0podU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpencraBiasith 1m0 o0pa3y CMemIaHHYIO JApoOb B BUJE
HEMPaBUJIBHON W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOU IpOOH.

BoinoJHATL apupmernyeckne AeiicTBUS C 0OBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX Clydasx; MNPUMEHSITh CBOMCTBa
apuQMeTUYECKUX ACUCTBUMN IS pallMOHATHM3AINH BEIYUCICHUMN.
BpINOTHATH, NPUKHMAKY M OLEHKY pEe3yJIbTaTa BBIYHMCIICHUI;
Nnpearath U NPUMEHATh NPUEMbI IPOBEPKHU BHIYMCIICHUI.

IIpoBoauTH McCiIe0BAHUSI CBOWCTB ApoOei, omupasch Ha
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YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHUCIE C
KOMIIbIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIC BBHICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBHI.

Pemiats mnpocreilliMe TEKCTOBBIE  3aJlayd, COAEpKallue
IpOOHBIE JTAaHHBIE, U 3374l HA HAXOJMHCOeHUe Yacmu yenoeo u
Yeno2o no e2o Yacmu, GblA6NAAMb UX CX00CHEA U PA3IUYUSL.
MonpenupoBaTh XO0J pPEIICHUS 3aa4d C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauTh, pa3dupaThb, OLEHMBATH DPA3JTUYHBIC PEIICHHUS,
3aMUCH PENICHWH TEKCTOBBIX 3a7ad TpH HEOOXOIUMOCTH C
HaIPAaBJISIONIEH TOMOIIBIO.

C nomombi0 mexarora OUEHUBATH TOTYYCHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJISATh  CaMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OITUOKH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apU(DMETUKH.

Harasanasn MHOTrOyroJbHUKH. YeThIpEXYroybHUK, IIPSIMOYTOJIbHUK, | Pacmo3HaBaThb, u300paxkarb C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYKH, MOJEIUpOBaTb H3 OyMmaru

MHOroyroJibHUKHU TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 4 TL1owma s U MepPUMETp MPAMOYTOIBHHKA H MHOTOYTOJNBHUKOB, IIpuBoAUTH MpUMEPbI OOBEKTOB PEAIBHOTO MHPA, UMEIOITUX
COCTABJNEHHBIX M3 TPSMOYTOJBHHKOB, CIMHUIE H3Meperus|POPMY — MHOTOYrOJbHHK, TIpAMOYIOJIbHUKA, — KBa/paTa,
rutoma . TlepuMeTp MHOTOYTOJIbHUKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEITHbIE Pa3MepBI.

BoluncasTs: TEpUMETpP TPEYroJibHUKA, MPSMOYTOJIbHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JEHCTBUIN).
H3o06paxkarb OCTpPOYTOJIbHBIE, IIPSIMOYT' OJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpouTh Ha KieT4yaTtoi Oymare KBajpaT U MPSMOYTOJBHUK C
3aIaHHBIMU JUIMHAMU CTOPOH.

HcciaenoBarb cBOMCTBA NPAMOYTOJBbHUKA, KBagpara IYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, W3MEPEHUs, MOJCITUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPSMOYIrOJIbHUKA.
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PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUA O
MHOTOYT'OJIbHUKAX, IPUBOAMTH NPUMePbI U KOHTPIPHUMEPHIL.
HccnenoBath 3aBUCHMOCTB IUIOIIAIN KBaJpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOM CETKH JUIS ITOCTPOCHUS
¢uryp;  pasdmBaThb  IpSAMOYTOJIBHMK  Ha  KBaJparsbl,
TPEYrOJbHUKH; COCTABJATH (UIypsl M3 KBajgpaToB U
IPSIMOYTOJIBHUKOB M HAXOJIUTh UX IJIOLIAb, pa30uBaTh (GUTYpbI
Ha IPSIMOYTOJIbHUKH U KBaApaThl U HAXOAUTh WX MJIOLAAb (IIpH
HEOOXOJUMOCTH C HAIIPABIISIONIECH TOMOIIIBIO).

Beipamxath BeIMUMHY IUJIOIIAAM B Pa3IMYHBIX E€AMHUIIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCNO0Jb30BaTh
3aBMCHMOCTH MEXIY METPHUYECKUMM €IMHHULAMU H3MEpPEHUS
IoNaAd NpU HEOOXOTUMOCTH C ONOpPOM Ha CHPaBOYHYIO
UH(pOpPMAIHIO.

3HAKOMUTBCSI ¢ MNpPUHMEpPaMH MNPHUHMEHEHHMsl IUIONAAN U
nepuMeTpa B NPaKTUYECKUX cHUTyauusx. Pemars 3agadyu u3
peanbHOM KU3HH, MPU HEOOXOIUMOCTH C OTOPON Ha aJITOPUTM
npaBuiia, 00CyKIaTh Pa3jHYHbIe CIIOCOOBI PEIICHHS 3a/1a4.

JlecaTUUHDbIE
apoou
(38 1)

JlecsatnuHas 3anmuch apodeid. CpaBHEHHE IECATUYHBIX APOOECH.

JICHCTBHS C IECATUIHBIMU JPOOSIMU. OKpyenenue 0ecsimusHblx
opobeil.

Pemenne TekcTOBBIX 3amad, coaepkammx Japoou. OCHOBHBIC
3a/1a4u Ha qpooH.

IIpeacraBiasite JecATUYHYIO ApoOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATb, CPABHUBATBL JECATHYHBIE JpOOH,
npegjaratb M 00Cy:KIAThb  CHOCOOBI  YIOPSAJNOYUBAHUSA
JIECATUYHBIX IpOOEH.

M3o00paxkaTh necsTHuHbIE APOOM TOUYKAMU Ha KOOPIMHATHOM
MIPSIMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUsl IPAaBUI apUPMETHUECKUX
NeUCTBUM C HATYpalIbHBIMH YUCIAMH U IECATUYHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOIO aHAJIU3A.

BbinoHATL apudmeTnyeckue JAEHCTBUS C  JIECATUYHBIMHU
Ipo0sMHU; BBINOJIHATHL NPUKUAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpuMeHsiTh cBoiicTBa apudMeTHUecKuX ACHCTBUM Ui
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panMoHaNIM3alUU BEIYMCIICHUM.

Ilpumenamep npasuno oKpyenenus Oecimuuuvix Opobeil, pU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOHA.

IIpoBoauTh HCC/IEIOBAHUS CBOMCTB JIECATUYHBIX JApPOOEH,
ONUpPasiCh Ha YHCIOBBIE OJKCIEPUMEHTHI (B TOM 4YHCJE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTL TNPUMEPbI U  KOHTPIPUMEPHI,  CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHHS BHICKA3bIBAHHIA.

Pemars nmnpocreillie TEKCTOBBIE 3a/Jaud, COJEp Kalue
JIpOOHBIE TaHHBIC, M HA HAXO0JCOEHUEe YaCMU Yen020 U Yenio020 no
€20 yacmu;, BbISIBJISITb HX CXOJACTBA U Pa3jnyusl.
MoaeanpoBaTh XOJ PEIICHHUS 33a/la4dl C TOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3doupars pas3nuyHble pPEIICHUs, 3aIHUCH
pEUIEHNI TEKCTOBBIX 3a4ad4.

OnepupoBaTth IpOOHBIMU YHCIIAMU B pealbHBIX >KU3HEHHBIX
CUTYyaLMSIX.

C nomompb0 nexarora OUEHUBATH IOJTYYECHHBIN PE3yJbTar,
OCYyHIECTBJSATH  CaMOKOHTPOJIb,  MpOBEpsisi  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITUOKH.

3HAKOMHUTBCSI ¢ HCTOPHEi pa3BUTHS apU(DMETHKI

Harasanas
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9w

Mmnozeoepannuku. Hzobpasicenue mmozcoepannuxos. Mooenu
NpOCMPAHCINEEHHbIX Mell.

IIpamoyzonvHolii napannenenuneo, kyo. Paszeépmxu xyba u
napannenenuneod.
O6vém Kyda, npamoy2oi1bHo20 napaiienenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKPYKaIOLIEeM
MHpe NPsAMOYTOJIbHBIN Napasenenune], Kyo, MHOTOIpaHHHUKH,
ONUCHIBAThb, HMCHOJb3ys  TEPMHHOJIOTHIO, OLECHHBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoANTH MpUMeEPbI 0OBEKTOB PEATbHOTO MHpPA, UMEIOIINX
(dbopMy MHOTOrpaHHHUKA, MPSIMOYIOJBHOTO MNapaielenunesa,
KyOa.

M3o00pakarh Ky0 Ha Ki1eT4aToil Oymare.

Hccaenosarb CBONiCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleienuIeia, MHOTOTPAaHHUKOB, UCIOJb3Ysl MOJEIU IIpU
HE00XO0IMMOCTH C HAIPaBJISIONIEH TOMOIIBIO.
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PacnosnaBats  pa3BépTKM  KyO0a W MapajuieNenuiena.
MopeaupoBath Ky0 U napaienenurnes u3 Oymaru U mpouux
MaTepuasoB, 1o o0pasiy.

Haxoauth u3MepeHUusi, BBIYMCJIATH IJIONIAb MOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJBLHOTO IMapasulelieNuIeia ¢ OMopord Ha
QITOPUTM YYeOHBIX JCHCTBHIA, HCCIe10BATH 3aBHCHMOCTb
00bEMa Kyba OT JIJTMHBI ero pedpa.

Ha6uonath W NPOBOAUTH AHAJOTHH MEXIY TOHITHSIMHA
IO 1 ¥ 00BEMA, TIEPUMETPA | TIIOIIAIN TOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHHA O
MHOTOTpaHHUKAX, NMPUBOAUTH TMPHUMEPbI U KOHTPIPUMEPHL
PemaTe 3a1a4m 13 peanbHOM KU3HU.

IloBTOpEHUE
1 0000111eHHNE
(10 4

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca S5 Kiacca,
000011eHE 3HAHUH.

Bo1uucasTh 3HaUCHUS BEIPAKECHHM, COIEPKAINX HATYPATbHBIC
4yuciaa, OOBIKHOBEHHBIE W JECATUYHBIC JpOOH, BBHITIOJHATH
npeoOpazoBaHus YKCEN MPU HEOOXOTUMOCTH C HaIPaBJISIONIEH
MTOMOIIKIO.

BpiOupars  cmocod CpaBHEHHS ~ YHMCEN,  BBIYUCIICHUH,
NPUMEHAIThL CBOMCTBA apu(METHUECKUX JIEUCTBHH  IJIA
paloHaIN3auy BBIYUCICHUH.

OcylecTBJASTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JACHCTBUN M
CaMOTPOBEPKY pe3y/bTaTa BHIYUCICHUI.

Pemars mnpocreiimme 3amaum U3 peajbHOM  KHU3HHU,
NPUMEHSATHL MaTeMaTU4YeCKue 3HAHUSA Ui PelIeHUs 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars mnpocreiiiume 3agaum
CPaBHHUBATH  CHOCOOBI  pELICHUS
PalMOHAJILHBIH CIOCO0.

cnocodamu,
BbIOUPATDH

Pa3HbIMHU
3a/1a4y,

6 kiaacc (He menee 170 u)
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Ha3zpanue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe coaepkaHue

OcHOBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
HarypajbHbie ApupmeTrueckue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJIHATL apudMeTHUYecKHe IelCTBHSA C MHOTO3HAYHBIMH
ymucaa yuciaMu. UucioBble  BBIPRXKEHHUS, MOPSIOK  JIEHCTBUM, |HATYpaTbHBIMH YHCIAMH, HAXOAUTH 3HAYEHHUS] YHCIOBBIX
(30 9) HCIIOJb30BaHNe CKOOOK. OKpyTrieHue HATypaIbHBIX YHCEIL. BBIpOXXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYUCIATH 3HAYEHUSA

Jlenutenu U KpaTHBIE YUCTA; HAUOOAbWUL 0OWULL Oeumensd u

HaumeHbvuiee 0611/;66 KpamHoe.

Paznoxxenne uymcima Ha TPOCTBIE MHOXHTENU. JlemuMocThb

CYMMBI U NIPOU3BEAEHUS. J[eIeHre C 0OCTaTKOM.
Pemrenue TeKCTOBBIX 3a7ad.

BBIpXEHUH, COJIEPIKAIUX CTETICHHU.

BhInoiHATL TPUKUAKY W OIEHKY 3HAUYCHHUNU YHCIIOBBIX
BBIPQ)XCHUI, IPUMEHATHh NPUEMBI IPOBEPKH PE3YIIBTATA.
Hcnonp30BaTh TpW  BBIUKCICHUAX IepPeMeCTUTENbHOE M
coyeraTejibHOE CBOICTBAa CJIOKEHUSI M  YMHOKEHUS,
pacnpeodeaumenbHoe CE0UCHIE0 YMHOMCEHUA OMHOCUMEbHO
clodcenus, CBOMCTBA apu(pPMeTHYeCKHUX el CTBHI.
HccaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIEC IKCTIEPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeNeJeHusl JISIUTEeNII ©  KpaTHOTO,
HanOOJBIIETO OOIEero AeluTelss W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO0 M COCTaBHOTO YHCEN, HMCIOJb30BaTh 3TH
MOHATHS MPHU PEIICHUH 3a1a4 (ITpU HEOOXOIMMOCTH C OTIOPOM Ha
JITOPUTM TIPABHUIIA).

IIpuMeHSATH AJrOPUTMbI BBIYKMCICHUS HaWOOJIBIIEro OOIIero
JEeNUTeNs] UM HauMEHbIIEro OOIIero KpaTHOTO JBYX 4YHCEI,
AJTOPUTM PA3JI0KEHHUS YUCIIa Ha MMPOCTHIC MHOXKHUTEIIH.
HccnenoBarb cBoOiCcTBAa JIEIUMOCTH CYMMbl U MPOU3BEIACHUS
YHCEJI C ONOPOI HA BOTIPOCHBIH TUIAH.

IIpuBoauTH, TNpPHMePbI YHCET C 3aJaHHBIMH CBOWCTBaMH,
Pacno3HaBaTh BepHble M HEBePHbIE YTBEPKICHHUS O CBOMCTBAX
YlCell, ONMPOBEPraTb HEBEPHBIE YTBEPKICHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MareMaTH4ecKHe  NPEJIOKEHUS  C
MOMOIIBIO CBS30K I, «UTN», «ECIH..., TO...» [0 00pa3Ily.
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PemiaTe TEKCTOBBIE 3a/1a4¥, BKIFOYAIOLIUE ITOHATUS JEIUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIONB30BaTh IEpedop Bcex
BO3MOJKHBIX BAPUAHTOB C OTIOPOM Ha BOIPOCHBIN ILUIAH.
MogaeanpoBaTh XOJ PEIICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pa3Ouparb, OIEHUBATh Pa3jIUYHbIe PpelIeHus,
3allUCH  PELIeHHWH TEKCTOBBIX 3aJa4 C HalpaBJBIIOLICH
ITOMOIIBIO.

Kputrnueckn oneHMBaTh NMOJYYEHHBIN pe3yabTar, HAXOAMTh
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasauas
reoMeTpus.
IIpsimble Ha

II0CKOCTH
(79

Ilepnenouxynapuvle npsawvie. I[lapannensnvie npsmvle.

Paccrosaune Mexay 1Byms TOUKaMH, OT TOYKH A0 MPSAMOU,

JUIMHA ITyTH Ha KBAaJPAaTHOM CETKe.
Ipumepol npsmvix 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax, PUCYHKaxX Cclydyad B3aHMMHOIO
PacIoJIOKEHUs ABYX MPSAMBIX.

HN300paxarb ¢ 1NOMOWIBI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare [Be IepeceKaroluecss MpsMble, B
napajelbHble MpsSMbIe, CTPOUTH MPSIMYIO, NEPIEHIUKYIIPHYIO
JTAHHOM.

IIpuBoanTH NpHUMepBbI HapaieIbHOCTH u
HEPHEHAUKYISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrojbHHMKax HEpHEHAUKYISPHbIE U
napajelbHble  cTopoHbl. M300pakaTh MHOTOYTOJIBHUKH C
napaelbHbIMU, IEPHEHIUKYISIPHBIMUA CTOPOHAMH 110 00pasiLy.
Haxoauth paccTosiHHEe MEXIy IBYMsI TOYKaMH, OT TOYKH MO
OpsAMO#, JIMHY NYTM Ha KBaJpaTHOM CeTKe, B TOM YHUCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 g)

OObIKHOBEHHass  JApoOb, OCHOBHOE€  CBOMCTBO

cokpaineHue ipooeit. CpaBHEHHE U YIOPS10UUBaHUE JpOOei.

I[CCSITI/I‘{HLIG ,Z[pO6I/I U METpHUYECKad CUCTEMa MCP.

npobw,

Apudpmernueckne  AEHCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[p065{MI/I.

u

CpaBHUBATH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOD
CpaBHEHUs JIpooeit.

IIpencraBiasith JAecATUYHBIE JIpOOM B BHJIE OOBIKHOBEHHBIX
npo0eilt 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE TPEICTABJIEHUs] IPOOHBIX YHUCEN MPH UX
CpPaBHEHHH, TPU BBIYUCIECHUAX (TIPU HEOOXOAUMOCTH C
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Otnomenue. Jlenenue B AaHHOM OTHOIIEHUU. Macwmao,
MPOTIOPITHSL.

[Tonarue mponenTa. BoluuciaeHnue mpoueHTa OT BEITUYUHBI U
BEJIMYUHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 3aja4, COJAEPKALIMX APOOU U MPOLICHTHI.
[IpakTnueckas padota «OTHOIIEHUE JJTUHBI OKPY)KHOCTH K €€
IUaMETPY».

HaIPaBJIAIONIEH IOMOIIBIO).

Hcnoab30BaTh JECATUYHBIE JAPOOM TpU MPeoOpa3oBaHHUH
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinoaHATL apupmeTnyeckue 1eiicTBUS ¢ OOIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

Berunciaarno 3HAYCHUS BBIPAKECHU, COZIEpXKAIMNX
OOBIKHOBEHHBIE U JCCATHYHBICE  ApOOH,  BBIMOJHSITH
npeoOpazoBaHus JpoOei, BbLIOUPATh CHOCO0, NPUMEHATH
cBolicTBa apudMeTUUECKHX ACUCTBUN MJIsl pallMOHATU3AIHNH
BBIYHCIICHU M.

CocTaBJiSITh OTHOIICHUS U MPOIMOPLUH, HAXOAMTH OTHOLIECHHUE
BEJIMYMH, JICJIUTH BEJIMYMHY B TAHHOM OTHOIIICHHH.

HaxoauTh JIKCHEPUMEHTAJBHBIM NYTEM OTHOIICHHE JJTUHBI
OKpY)XHOCTH K €€ nuamerpy (Ipud HEOOXOJUMOCTH C
HaIPaBJISIONIECH MOMOIIIBIO).

Haxoauth Macmtal miaHa, KapThl M BBIYUCISTH PACCTOSHUS,
UCITIOJIB3YsI MacITad ¢ OMOPOH Ha aJITOPUTM y4eOHBIX IEHCTBHIA.
OOBSICHATH, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIIOBOM «IIPOLEHT». BbIpasaTh MpPOLEHTHI B Ipo0SX U ITpoOu B
MPOLIEHTaX, OTHOIIIEHUE IBYX BEJIMYHMH B IPOLICHTAX.
BbIuncasATh MPOLEHT OT YKCIIA U YUCIIO 10 €ro MPOLEHTY.
OxpyrasaTh qpodu U NPOLEHTHI, HAXOAUTh IPUOIMKEHUS YHCET
IpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaIIbHOM OTIOPBHI.
Pemiatp 3agayM  Ha YacTH, MPOLIEHTHI, MPOMOPIUHU, Ha
HaxoXkJieHue Apoou (IpoIeHTa) OT BEIMYUHBI U BETMYUHBI TIO €€
npobu (MmpouLeHTy), ApoOu (MpoIeHTa), KOTOPBIM COCTaBIISIET
ofHa BenmuuuHa OT aApyroil. IlpuBoauTh, pa3éupars,
OlLIEHMBATDH PA3JIMYHBIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3a/1a4 MpH HEOOXOAUMOCTH C HAIPABJISIONIEH TTOMOIIIBIO.
H3Baexkars wuHpopManuMo #w3 TaOIUMIl ©W  JAMArpPaMM,
UHTEPIPETUPOBATH TaOIUYHbIC JTaHHBIE, OTpeeNATh
HauOoJIbIlIee U HAMMEHBIIIEE U3 MPEACTABICHHBIX TAHHBIX.
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Harasanas
reoMeTpus.
Cummerpus

(6 1)

Ocesas CumMmempus. lleHmpa/sza;z CUMMemPUZL.

Ilocmpoenue cummempuunvlx gueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTekax U M300paKEHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (QUTYypy (OTPE3OK,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYIOJbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIIPaBJIAOIIEH TOMOILBIO.

HaxoanTe npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE.
MopenupoBars 13 Oymaru e (QUIypbl, CHUMMETpPHYHBIE
OTHOCUTEJIBHO NPSIMOW; KOHCTPYHPOBATh T'€OMETPUYECKUE
KOH(UTYpalluy, UCIOJIb3Ysl CBOMCTBO CHMMETPHH, B TOM YHUCIIE C
MOMOIUIBIO IUPPOBBIX PECYPCOB C ONMOPOI Ha aITOPUTM Yy4eOHBIX
JIEACTBHM.

BripaxeHnus
¢ OykBamMu

(6 1)

[TpumeHenwe OyKB IS 3aIFCH MAaTEMaTHYCCKUX BBIPAKECHUN U
MIPEIUIOKEHUN.  ByKeeHHble — 8bIpajiceHust U HUCLOBblE
NOOCMAaHOBKU.

ByKBeHHBIC paBEHCTBA, HAXOXK/ICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMYJIbI.

HUcnosab30BaTh OYKBBI sl 0003HAYCHHS YUCEN, TIPH 3aICH
MaTeMaTHUYeCKUX  yTBEPXKIEHUW, COCTaBIATh  OyKBEHHBIC
BBIPAKECHUS IO YCIOBUIO 33]a4H.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIh30BaTh OYKBBI JJI UX 3aIHCH.

BopiuuciasaTh 4ucioBoe 3HaueHUE OYKBEHHOTO BBIPAKEHUS TIPH
3aJIaHHBIX 3HAYCHHUSAX OYKB C OMOPOM Ha aJrOPUTM YUEeOHBIX
NIEUCTBUI.

3anuceIBaTh dhopmy.ini: nepumMeTpa H IUIOIIA N
NPSMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOMIAAH
Kpyra; BINOJIHATH BIYMCJIEHHUS 110 OTUM (HOpMyIIaMm.
CocraBiasitb (opMyJibl, BBIPAKAIOMINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1I€Ha, KOJUYECTBO,
CTOUMOCTh; TPOU3BOAMTEILHOCTh, BpeMs, 00BEM paboThI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (GopMysam.

HaxoauTh  HEW3BECTHBI  KOMIIOHEHT  apU(pMETHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsl

YUeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMoOyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIaroHanen.

MN300paxkaTh Ha HEIMHOBAaHHOM W KieT4aTo Oymare c
UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU: C
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HA IUIOCKOCTH
(14 v)

N3mepenue yriios. Buibl TpeyrojabHUKOB.

[lepumerp MmHoroyrospHuka. llinomans

¢urypsr. PopmyIsl

nepuMeTpa U IUIOIIAau mpsMoyroibHuka. [Ipubmmkénnoe

M3MEpeHue TIomaay Guryp.

Ipakxmuueckas paboma «Ilnowaov kpya».

napajuleJbHbIMY, NEPIEHIUKYISPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W Jp., PaBHOOEIPEHHBI TPEYroJIbHUK.
IIpensarars 1 06CyK1aTh cOCO0bI, AJITOPUTMBI IOCTPOCHHUS.
HccnenoBarb,  HCHOJB3YS  SKCIEPUMEHT,  HaOJIIOACHUE,
MOJIEIUPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOI HA BOIPOCHBIH TIaH.
O00CHOBBIBATb, ONPOBEPraTb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O NPSAMOYTOJbHUKE, KBaJpare, Pacrno3HaBaTh
BEpHbBIEC U HEBEPHBIE YTBEPKICHMUSL.

HN3mepsATh M CTPOUTH C NTOMOUIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHClie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PAclo3HABaTh
OCTpBbI€, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBatb, H300paxaTh OCTPOYIOJIBHBIM, IPSIMOYTOJIbHBIH,
TYIOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEyroibHUKH (TIpH  HEOOXOJAMMOCTH C  HCIOJH30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BeruucasTe epuMeTp MHOT'OYTOJIbHUKA, IJI0IIA/b
MHOTOYTOJIbHUKA pa30HeHHeM Ha MPsIMOYrOJIbHUKU, Ha PaBHbIC
burypsl, UCMOJIb30BaTh METPUUYECKUE €AUMHUIIBI U3MEPEHUS
JUIMHBI U TJIOLIAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IEHCTBUI.
HUcnonb3oBaTh NPUOJIMKEHHOE M3MeEPEHHe JIJIMH U TUIOMIAIeH
Ha KIeT4aroil Oymare, NpuOIMKEHHOE U3MEPEHUE IITUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

IToaoxkuTeIbHBIE H
OTpHUIIATE/IbHbIE
YHucJaa

(40 g)

Lenbie qycIia. Mooyne yucia,

ceomempudecKka

urmepnpemayus MO()yJZ}Z. Yucnoswle NPpOMENCYMKU.

ITonoxurensHple U OTpULATCIbHBIC

quciaa. CpaBHeHI/Ie

TOJIOKUTCIIBHBIX WU OTPUHATCIBHBIX YHCCIL. ApI/I(I)MeTI/I‘{eCKI/IC
JIEVUCTBUS C IOJOXKUTEIBPHBIMU U OTpUIATCIIbHBIMU YHCJIaMU.

Penienne TeKCTOBBIX 3a7a4.

I[IpuBoaAUTH NPUMEPHI HCIOJB30BAHUS B PEATbHON KU3HU
HOJIOXKUTEIBHBIX U OTPUIATEIbHBIX YHCEIL.

M3o06paxkaTh nenbie Yucia, MOJI0KUTEIbHBIE U OTPUIIATEIIEHBIC
YHCIIa TOYKaMH Ha YHUCIOBOH MPSAMOH, HCIOJIB30BATH YHCIIOBYIO
IOPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiTH NpPaBWJIAa CPAaBHEHMSA, YNOPAJ0YMBATH IleJble
YUCIIA; HAX0OUNb MOOYIb YUCIA.

®opMy/JIHPOBATH MPABUJIA BEIUUCIIECHUS C MOJOKUTEIBHBIMU U
OTPHUILIATEIbHBIMUA YUCIIAaMH, HAXOJAMTh 3HAYeHUs YHCIIOBBIX
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BBIPAKECHU, CoJIepKaIux JEUCTBUS
C IOJIOKUTEIBHBIMM UM  OTPULIATEIIBHBIMU  YHUCIAMHU IIPH
HEO0OXOIMMOCTH C OTIOPOH Ha aJIrOPUTM IIpaBHIIA.
IlpuMeHATs CBOMCTBA CIIOKEHUS W yYMHOXKCHUS
npeoOpa3oBaHusl CYMM U IMPOU3BEICHUM.

PINIG: |

IIpencraBienue [IpsmoyronpHass cucreMa  KOOpPAMHAT HA  IUIOCKOCTH. |OOBSICHATHL W HJIIOCTPUPOBATH MOHSTHE TMPIMOYTOJIBHOU
JAHHBIX KoopaunaTsl TOUKH Ha MIIOCKOCTH, abciucca U OpJrHaTa. CUCTEMBl  KOOpJAMHAT  Ha  IJIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CToGUaThIe U KPYrOBBIC JHArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM MJIOCKOCTU TOYKU U
[IpaxTuueckas padota «IlocTpoenue nuarpamMmy. urypsl 1Mo 3ajaHHBIM KOOPAMHATAM, HAXOJMTEH KOOPIMHATEHI
Pemenne  TEKCTOBBIX  3a4ad,  COJAEpXaIIMX  JaHHBIE, | TOUCK.
MpeACTaBICHHBIC B TAOIUIIAX U HA TUArpaMmMax. YuraTte CTOJI0YaTHIC H KpYyroBbIC Anarpammsl;
HHTEpPNPeTHPOBATH JaHHbBIE; CTPOUTH CTOI0YATHIE TUAaTPAMMBI.
HUcnosab3oBaTh MHGOPMAILMIO, TIPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpamMmax JUisi pelieHus TEeKCTOBBIX 3a/lady M 3agad H3
peaIbHOM KU3HU.
Harasignas IIpsimoyzonvuelii napannenrenuned, Kyo, npusma, nupamuoda, Pacmo3HaBaTh Ha 4epTeKaX, pUCYHKaX, OMMCHIBATH TUPAMU]TY,
reoMeTrpus. KOHyc, — yuaunop, wap u  cgepa.  Hzobpadicenue|npu3My, UWIHHAP, KOHYC, IIap, W300paxaThb HX OT PYKH,
Durypsl npOCMPAHCMEEHHbIX Queyp. IIpumepur Ppaseeépmoxk | MoieJIMpoBaTh U3 OyMmaru, IUIACTWIMHA, TPOBOJIOKA U JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomed nomoursio. IlpuBoAUT, MpUMeEpPbl 00BEKTOB
99) Ipaxmuyeckas paboma «Co3z0anie Modeneri | OKPYKAIOIIEr0 MUPa, UMEIOMUX (POPMBI HA3BAHHBIX TEI.

NPOCMPAHCMBEHHBIX Yucypy.
Iouamue o06véma, eounuyvt usmepenus o6véma. OOBEM
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst 00véma.

Hcnonb3oBaTh TEePMHHOJIOTUIO: BEpIIMHA, pPedpo,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKa.
H3yuarb, UCMONb3ysl SKCIEPUMEHT, HAOIIOJECHUE, U3MEpPEHHE,
MOJETTUPOBAaHUE, B TOM YHCJIE€ KOMIIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BaHHBIX TEJ, BBHISIBJISATH CXOACTBA U PA3JIHYHUA:
MEXy MUPaAMHUI0N M IPU3MON; MEXY HUIMHIPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKHU MapajuieNenunena, Kybda, MpPU3MBI,
MUPaMHJIBI, KOHYCA, [IHJIMHIPA; KOHCTPYHPOBAThH JaHHBIE Tela
U3 pa3BEPTOK, CO3[aBaTb KX MOJIEIM C HaIMpaBISAIOIIEH
MTOMOLIBIO.

rpaHb,
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Co3naBaTh MoOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TIACTUIIMHA | JIP.) C OTIOPOM HA alNTOPUTM YU4eOHBIX
JICACTBUM.

U3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOTOIPAHHUKOB,
JMaMeTp 1iapa.

Beiuuciaare mno  ¢opmyaam: 00bEM  NPSAMOYrOJIBHOTO
napajuiesenuneaa, Kyba; HMCIOIb30BaTh CAMHHUIBI H3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KYOOB,
napajuieJIenuIe/0B; pemarb 3aJa4i C peaJbHbBIMU JaHHBIMH C
OTIOPO# Ha CIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHHUE,
00001IeHME,
CHCTEeMATHU3ALUSA

(20 v)

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KYypCOB 5 u 6

KJIaCcCOB, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUH.

BoIuuciasTh 3HaUCHUS BRIPAKECHUH, COIEpKAIINX HATypaTbHBIE,
1eable,  TOJIOKUTENIbHBIE W OTPHIATENIbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOU,  BBHITIOJIHSTH
npeoOpa3oBaHUs YMCEN U BBIPAKEHUH MPU HEOOXOJAUMOCTH C
HaIPAaBJISAIONIEH TOMOIIBIO.

Bpi0uparthb crocod cpaBHEHUsI YUCET, BBIYUCICHUN, IPUMEHATH
cBolicTBa apuMETHUECCKUX JACUCTBUN I paroHAIA3AIUN
BBIYHCIICHUH.

Pemarts npocreiimue 3aa4u U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKUe 3HAHUSl U1 pElIeHUs 3a7ady M3 JAPYrux
PEIMETOB.

Pemars npocreiiiume 3a1a4mM pa3HbIMH CIIOCO0AMM.
OcymecTBJaAATh CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOTIPOBEPKY pe3y/IbTaTa BHIYUCICHUI.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHMUA)
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7 knacc (e menee 102 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BU/IbI JI€ATEIbHOCTH oﬁyqaloumxm

4acoB)
Yucaau [ToHsiTHE PalMOHATILHOTO YHKCIA. CucreMaTH3HMPOBATH M 000ralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmMernueckue JeHCTBUSI ¢ pallUOHATLHBIMHU YUCTIAMHU. U JICCATUYIHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPSIIOYMBAHNUE PAITMOHAIBHBIX YHCET. CpaBHHUBATBH M YNOPSII0YMBATHL APO0H, 1peoOpa3oBbIBas MPH
qyucaa CrerneHb ¢ HaTypallbHBIM TTOKa3aTeJIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOU, IPOLEHTHI U3 PEaIbHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  nenTUMOCTH,  Pa3JIOKEHMS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIUOHAIBHOCTH.

Ha MHOXUTEIIN

u oOparHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAMKEHMH, COACPKAIIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpOoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXKeHUE K (Gopme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUsSI HA YMHOXKEHHME M JIeN€HUE AECATUYHBIX
npoOelt K 1eMCTBUAM C LeNIBIMU YHCIIaMU (TIPH HEOOXOJMMOCTH €
HalpaBJISIOLIEH TOMOILIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBeHHbIe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSCHsS 3HAYEHUS OCHOBAHHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 11060€ PaMOHANBHOE YHCIO0, N — HATypanbHOE
YHCII0) C ONIOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMCcH 0OJbIIMX YHCET € TNOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€IMMOCTH, PA3JI0KEHHS HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,
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Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYNHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
onlHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éuparts,
OLICHMBATDH PA3JINYHbIC PEIICHHUS, 3allUCU PEIICHUN TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONPECICHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
PEIMETOB.

Pemare mnpocreiiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10
NPONOPUHOHAIBLHOCTH, NPONOPLIMH.

Auredpanueckue
BBIPaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlonmycTuMble 3HaUYEHNS
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxeHne MHOro4€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B Mpoliecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL peoOpa30BaHUs 1EJIOTO BBIPAKEHHUSI B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM HA CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
nyTéM BBIHECEHHMSI 32 CKOOKHM OO0IIEero MHOKUTEINSI, TPUMEHEHUS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyT  COKpaIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS MATEMAaTHUKHU.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHU.
JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 08yMs NepemMeHHbIMU U €20 2PAhuK.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUH CrocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

PemaTe IMHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBHJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY
emy Oouee npoctoro Bujia. [IpoBepsiTh, SABIsIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JIByMSI INEPEMEHHbIMU (IIpU HEOOXOJMMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TIpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHUS YPaBHEHHUS.

HaxoauThs peimieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOil Ha aITOPUTM YUeOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TOJIYYCHHBI pe3yJapTaT C ONOpPOd Ha
BOIPOCHBIN ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 a)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKH.
PaccTosinne Mmexay 1ByMsl TOUKaMH KOOPAMHATHOM MPAMOM
[IpsimoyrosbpHas cucreMa KOOpAuHaT Ha TIOCKoCTU. [Ipumepbl
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyaxkumm. CBoiicTBa (GYHKIUH.

Jluneitnas  ¢ynkums. Iloctpoenue rpaduxa

byukimu. I'paduk ynknuu y = kX + b.

JIMHEHHON

N300paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOLIME 33JaHHBIM KOOpPJAMHATAaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aIreOpanvyecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33aHHBIM
KOOPJIMHATaM; CTPOUTH T'paUKH HECIOKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (QOPMYTaMH, B TOM YHCJIE C MOMOIIbIO ITHU(PPOBBIX
1a00paTOPHIA.

I[IpumeHsiTh, M3y4YaTh NPENMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHUS M aHAN3a Pa3HOOOpa3HOH
KU3HEHHOI WHpOPMAIHH.

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHE (PYHKIMH, OBJIAECBATH
(bYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyo QyHkuuio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHui kodddunnentos K u b
(Tpu HEOOXOAMMOCTH € OTIOPO Ha aJITOPHUTM MPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b
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Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

0000111eHE 3HAHUH.

BbiOupaTrh, HNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUid,
MTOCTPOCHUH.

PemiaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3aJad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 33]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 v)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiepKaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna u KBanpatHslit kKopeHb u3 uucia. [lonamue 06 uppayuonanrorom | @opMyJIMPOBaTh ONpeaesieHNe KBapaTHOTO KOPHS W3 YHCIIa,
BBIYHMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHYECKOTO KBaJPaTHOTO KOPHS MpU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucaa. Cpagnenue oelicmeumenbHblx yuceil. |BU3yalbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHﬂTL onepanrulo MU3BJICYCHHUA KBAJAPATHOI'O KOpPHA U3
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(1549) VYpaBHeHue Buja X° = a. YKCIIa, MCTOJIb3YH IPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMU  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |ACCATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPaBJIAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaXOJWTh TOYHBIE U
npubnmxEHHBIe KopHU ipu & > 0.
HccaenoBarb CBOMCTBA  KBAaAPATHBIX KOpPHEH, IPOBOISA
YHUCIIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUSl  BBIPAKECHU,
coAepKaluux KBaJApaTHble KOPHU. BbeIpakaTb NepeMeHHbIE W3
reOMETPHUECKUX U (pu3nUecKux GopMys Mpu HEOOXOIUMOCTH C
OIOPOI Ha MPABUJIO.
BopIyucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4 3JIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMAaTHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CTaHnapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIECHU C LIEJIbIM [T0Ka3aTeleM
BbIYMCJICHHSL. PazMepsl 00bEKTOB OKpYXKAIOLIEro MHUpa (OT MEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM 01ope).
Crenennb YacTUI] 10 KOCMHUYECKUX OOBEKTOB), JUIMTENBLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL uncla M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JJIUTEIBLHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aNUCLIBATL B CUMBOJINYECKOl ¢opme 1

65




HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTCIICHU C OCJIbIM

nokasareieM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBoOMicTBa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINoJIHATH
AEHCTBHSA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JIeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBanparHbeii TpéxuieH. Pasimoskenue kBaapaTHoro tpéxwieHa | Pacmo3naBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHABIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOYKUTEITH.

Ksaaparubiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM TIpaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurh o6mactb

BbIpaKeHMS. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpEACTICHUS PallMOHATIEHOTO BHIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJIHATH YHCIOBBIE IOJCTAHOBKHA W BBLIYMCJIATH 3HAUCHHC

Apoob Crnoxenue, BBIUYMTAHUE, YMHOKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C TOMOIIBIO0 KabKYIATOPA.

(15 g) anrebpanveckux npoOeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO areOpanveckoi qpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs npeoOpa3zoBaHus Apooeii.

BbinoJHATL JelicTBUSL C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. IlpuMensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) TpU HEOOXOJAUMOCTH C
HaIpaBJISIOIIEH TOMOILIIO.

YpaBHeHnust KBangparHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHbBIC yPaBHEHUSI.

U HEPABEHCTBA. DopMmyna KOpHER KBaApaTHOTO ypaBHEHUA. Teopema Buema. |3anuchiBaTh (OpPMYJY KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbie YPaBHEHUs]I — TOJIHbIE U HETOJHBIE (C

YPaBHeHHS JIPOOHO-PalMOHANBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3agady € MOMOINBIO KBajapaTHbIX |[IpoBoauTh mpocTeiilme  Mccael0BaHUsI  KBaJpaTHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pematy ypaBHeHuUs, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU MU
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuierus
3a0a4 (¢ ucnonvb3osanuem oopasya).

Pemate TekcTOBBIe 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOJAENU MyTEM COCTaBJIEHUS ypaBHEHHUs (Ipu
HEOOXOIUMOCTH C  HalpaBJSIIOIIEd  MOMOIIbIO);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro Trpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHHS C IBYMS IIEPEMCHHBIMHU.
U HepaBeHCTBA. MIPUMEpPHI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHUHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucteM JByX JMHEHHBIX YpaBHEHUH C JBYMs|HCHOJb3ysi HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MePEeMECHHBIMU. [IpuMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOi Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMsL NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a71a4 C MOMOIIBIO CUCTEM YPABHEHHIA. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayury  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBblie HEPaBEHCTBA U UX CBOMCTBA. D opMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

1 HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIE HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepasencTBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1au.
(12 g) HEPABEHCTB C OJJHOM IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0pakenue penieHns TMHEHHOTO0 HEPaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIeHUE

CUCTEMBbI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [lonste ¢ynknuu. O6nacTe ONpeneneHus U MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIBHYIH0O  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiicTBa QyHKIMH, UX OTOOpaxkeHHe HA | BuIYMCIATHL 3HAYeHMst QYHKIUH, 3aaHHBIX (GopMyliaMu (TIpu

5w rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJIBKYJISATOP); COCTABJISATH
TaldIuIbI 3HAYeHUH QyHKIUY.
Crpouth no ToukaM rpapukn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduueckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepbl IpaduKoB, OTPaKAIOUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 33JJaHHBIMHM CBOMCTBAMHU.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOrPAMMBI JUUIsl TIOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHH, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

GyHkuun OyHKUIMH, ONMCBIBAIOLIME  MPSAMYIO u o0paTHyI0 | B HECIOKHBIX CiIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(9 9) IPONOPLUHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. |Mexay BeTHYHHAMH.

I'padux Gpyskuuny = X
dyaxmuu y = X2,y = X3,y = Vx, ¥ =k epaguueckoe

X
peulerue ypasHeHuil U CUCmem YpasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx ¢QyHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KEHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,
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y = \/ X, Yy = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKHE
NMpeACTABJIEHUS IS PEIICHUS U UCCIIEIOBAaHUS YPAaBHEHUN U
CHUCTEM YPaBHEHUM.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papuKOB
GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHHUS YHCEJN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pELIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpPeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPHUMEHSATH
MaT€MaTHYECKHe 3HAHUS JUIS pelIeHUs 3a7ad U3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
pELIeHUs 3aJa4H.

9 kaacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaan PanmonanbHble 4Mcaa, uppayuoxanbhblie ducia, KoweuHvle u|Pa3BUBaTHL NpPeNCTABJEHUs] O 4YHCIaX: OT MHOXECTBA
BBLIYHCJICHHS. beckoHeunble oecsamuytvie opoou. MHoocecmeo | HATypanbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEIN.
JleliCTBUTEILHBIE | OCUCMBUMENbHIX — Yucen, — Oelicmeumenvuvle qucia  Kak | O3HAKOMHTBCS c BO3MOKHOCTBIO IPEJCTaBIEHUS
qJHCIa beckoHeuHvle decsimuunvle OpodU. B3aumno 0OHo3HAYHOE JNEHUCTBUTENLHOTO YHCla Kak OECKOHEUHOU JeCATUYHOU Apoow,
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(9w

coomeemcmeue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX YUCe]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — Yucel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOUHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA PE3yIbTaTOB
BBIUHCIICHUH.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALMOHATIBHBIX YHCE.

3anucvieams, cpagHueamo u ynopaoouueamp
Oeticmeumensvhvle YUca.

BpinmoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTyecKkre [eiiCTBUS C palMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUS CTEMEHEN C UEIbIMU IMOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (II0CJ€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
MIpY PENICHUH 3a/a4.

OKpyrisiTh JIeHCTBUTEIHHBIEC YKCIIA, BBIMOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPHUEH Pa3BUTHA MAaTEeMATHKU.

YpaBHeHust JIuneiinoe ypaBHeHue. Pemenne ypaBHeHui, ceoaamuxca K - |OcBanBaTh, 3aNOMHMHATL W TNPHMEHATH TIpaduyeckue
U HepaBeHCTBA. JINHEWHBIM. MeTOAbl NP PELICHUH ypaBHEHUIl, HEPABEHCTB U HUX CHUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHUH, CBOJISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOMl HA alIrOpuT™M  Yy4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIC YpaBHEHMUSI. neicTBUil).
nepeMeHHOMI Ilpumepvr  pewenuss ypaeuwenuti mpemovel u uyemeépmoii | Pacno3HaBaTh 1ebie U JPOOHBIC YpaBHEHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. PemiaTte JiMHeliHbIe W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenne npoOGHO-palioOHANIBHBIX YPAaBHEHUH. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-pallMOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiaraTs BO3MOHBIE CIIOCOOBI PEIICHNS TEKCTOBBIX 3a7ad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/laud  Pa3HbBIMU
crioco0amu.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIIICHUST CHCTEMBI JBYX

U HepaBeHCTBA.

Cucrema IByX TMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckas mHTEpIIpETALIUS CHCTEMBI ypaBHEHUH ¢ 1ByMs | Mcmosb30BaTh (GYHKIIMOHAIBHO-TpaGHUUCCKHE MPEACTABICHHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUH U CUCTEM.
Pemienne TekcTOBBIX 3a71a4 aIredpanyeckum CriocoOOM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIHPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MOJenu MyTéM COCTABJIEHUSI CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYH) CHUCTEMY YpPaBHEHM;
HHTEpPNpPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS MaTEMaTHKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anuchbiBaTh, MNOHUMATbh, MHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeVHbIE HEPABEHCTBA C OJHON IIEPEMEHHOM U UX PEIIECHUE. |HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucremMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpeMeHHON U uX | BbImoaHsATh npeoOpa3oBaHMsl HEPABEHCTB, HCHOJb30BATH U
(16 v) peuieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HEPaBEHCTBA U X PELIECHUE. Pacno3zHaBaTh JTMHEHHBIE U KBAJpPAaTHBIC HEPABEHCTBA.
I'padmueckass  uHTepmperanusi HEpaBeHCTB M cucTeM |PemaTh  JMHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIBYMs IIEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIUX KBaJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh ITOTYYCHHBIC PEIICHHUS.
M300paxkaTth pericHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHUCJIOBOM INPSIMOMH, 3alMChbIBaTh pEIIEHUE C IIOMOILIBIO
CHUMBOJIOB.
PemiaTh KBajpaTHble HEPABEHCTBA, MCIIOJIB3Ys IpapuuecKue
IIPEJICTaBIICHMUSI.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IM4YHBIX 33Ja4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKuuu KBangpatnunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BUbI HM3y4aeMbIX (YHKIUI; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATBI BEPIIUHBI 1apadoIIbl, 0Cb CHMMETPUH N1apadoIIbl. |CXeMATHYECKH, O0BSCHATH PACIOJOKECHHE Ha KOODPIMHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.
Ipadpuxu Gynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y

=Vx,y =k

miockocTH rpadukoB pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = /X, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH KOI()PUIMEHTOB;
X

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh 0COOCHHOCTU TpadriKa KBaJIpaTHIHOU
bynxmuu y = ax®> + bx + C (mpu HEoOXOAMMOCTH C
HAIPaBJIAIONIEN TOMOIIIBIO).

CtpouTthb 1 M300pakaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKIMiA, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
= a(x + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IHU(PPOBHIX
pecypcoB.

YucaoBble
MocJIe0BaTEIbHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTprudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETUYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHJICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCJIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEJIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHYECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpuMepsI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IIOCJIEI0BATEABHOCTSIMU, B TOM 4YHCJIE 33Ja4d M3 peaabHOMN
JKU3HM € UCHOJB30BaHMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIHILL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamyv 3a0auu na cnodichvie npoyenmol, 6 MOM Yucie 3a0ayu
U3 peanbHou NPAKmMuKu (C UCNONb308aHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IeHME,
CucremMmaTrusanus

1

3HAHUM

(18 1)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
JNEWCTBUTEIFHBIMU YHCIAMH, YWCIIOBAsl TpsiMasi; MPOIEHTEHI,
OTHOIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@®yHkun (MOCTPOCHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXKECTBO,
omepary HaJl MHOYKECTBAMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB ISl ONTUCAHUS PeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJIbHbIX YHCEJ, MPU3HAKH
JENMMOCTH, 1IeJI0€ YKCII0, MOAYJb YUCHa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YHCIIa, apUPpMETHUECKUN
KBaJIpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YMBATH YUCIIA,
MPEJCTaBISATh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemath TekcToBBIE 32/1a4M apu(PMETHUYECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJICp>Kallne MPOIeHTHI, J0JIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMsl —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3boupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKUI anmnapar, HHTEePNPeTHPOBAThL PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM. CTEIIEHb C IIEJIBIM ITOKA3aTeleM,
apumMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKAECTBO.

BbInOJHATL OCHOBHBIC JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, IPOOHO-pAIMOHATBHBIC
BHIDQKEHUSI U  BBIPAKEHUS C KOPHSMH, pPEaM30BBIBAThH
pa3ioKeHWe MHOro4jeHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHUuEM (OpPMySl pPa3HOCTH KBaJpaTOB M KBajJpara
CYMMBI U Pa3HOCTH (C OMOPOM Ha CIPaBOYHYIO WH(OpMaIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPAXKEHUH, KOPHEM.

MopenupoBarh ¢ NOMONIBIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKIMU, HYIH
GYHKIIUK, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKHU
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHAIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA YHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. IMpsAMas MPONOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

HUcnoab3oBath rpaguky 11 ONPEACIICHUS] CBOMCTB, IIPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3a7ad W3 APYrux y4eOHBIX
MPEeIMETOB U PEaJbHON >KU3HU; MOAETHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIECCH U SBICHUSI.

Boipaxkath ¢popMyJIaMH 3aBUCUMOCTU MEX/Ty BEJTMUYUHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I1I0 T'OAAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme ITpocreiimme reoMeTpudecKre 0ObEKTHI: TOUKH, IPSIMBIE, JTy4H | DOpMYJIHPOBATH OCHOBHBIC IOHATHS M OTIPEICICHUS.
reoMeTpuuyecKue |H yriibl, MHOTOYTOJIbHHK, JIOMaHasl. PacnozHaBaTh  HM3y4YCHHBIE  TE€OMETpUYECKUE  (HUTYpHI,
durypsoi CMeXHBIC U BEPTUKAIILHBIC YIITHL. ompeaeJsiTb HMX B3aMMHOE pACIOJIOXKEHHE, BBINOJIHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedumu yepTeKamu. 4epTEX IO YCIOBHUIO 33/a4u (C HUCIOJIB30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne nUHEHHBIX M YIJIOBBIX BEJTWYWH, BBIYMCICHUE |OMOPHI: HABOJAIIME BOMPOCHI W/WIM JITOPUTMA Yy4eOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. necTBuil).
BeJIMYMH [lepumerp wu  mmomans  ¢uryp, cocraBieHHbIXx w3 |[IpoBoaMTH TpocCTEiiiMe MOCTPOCHUS C TIOMOIIBIO IUPKYIIS U
(14 q) MPSIMOYTOJIbHUKOB. JIUHEUKH.
HN3mepATh TMHEIHBIC U YTIIOBBIE BEIMYNHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpeneasitb «Ha TJa3» pa3MeEpbl pealbHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY UX Pa3MEpPOB.
Pemiatp 3a7aun Ha BBIUMCICHHME JUIMH OTPE3KOB U BEIUYUH
YTJIOB.
Pematp 3a1aun Ha B3aMMHOE PAcCIOJIOKEHUE T€OMETPUUYECKUX
buryp.
IIpoBoanTh KIacCUPUKALUIO YTTIOB, BBIYUCIATD JTUHEIHBIE U
VIJIOBBIE BEIIMYUHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIMMbIE
JIOKa3aTeNIbHbIE PACCYXKIACHHUS.
3HAKOMUTBHCA C UCTOPHEH pa3BUTHS FreOMeTPHUH.
TpeyroabHuku IlonatTne © paBHBIX TPEYroJbHUKAaX U  IIEpBUYHBIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYrOJbHHKOB Ha T'OTOBBIX
(22 v) MIPEJICTaBJICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTekax (C ykazaHHMEM IMPU3HAKOB) MPU HEOOXOIUMOCTU C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPeyroybHUKY. [Ipu3naku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosbIIel CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMN

YTOJL

BHU3YyaJIbHOU OMIOPOil.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyIHpOBaTH OTIPEIEIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, IIPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYroJIbHUKA; CEPEIMHHOTO IEpPIEHAUKYISIpa
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IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomanoti.

[psMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIie MOHATHSA O AOKA3aTEIHCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmyupoBaTh CBOIICTBA M NIPU3HAKU PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeXH, pemaTh 3a1a4M C IOMOIIbI0 HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensTh MIpU3HAKU paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HABOJALIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
necTBuil).

Hcnonb3oBarh 11GpPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

AJs1  HCCJICJ0BaAHUA

IMapanieabHble [TapamensHble mpsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJadpoBaTh  MOHATHE  TMAPAUICTBHBIX  TPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHbIE IPU [ HAXOAUTD MMPAKTHYECKHE TPUMEPHI.
yIJI0B NIePEeCeUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). H3yuath cBoiicTBa yrioB, oOpa3oBaHHBIX MpPH MEPEeCEUECHUU
TPeyrojbHUKAa [Ipu3Hak  mapamIeNbHOCTH  MPSIMBIX ~ Y€Pe3  PABEHCTBO |MapAJUICIbHBIX IPAMBIX CEKYILEH
(14 g) pPAcCTOSTHUN OT TOYEK OJHOU MPSAMOH 10 BTOPOH TPSIMOA. IIpoBoauTh no0Ka3zarenbcTBa. MOPMYJIHPOBATH TeEOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [apajyIeIbHOCTH  JIByX MPSAMBIX C  IOMOLIBI  YIJIOB,
Buemrnue yriel TpeyrojibsHuKa 00pa30BaHHBIX MPH MEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4YEHUS YIJIOB B
reOMEeTPUYECKUX 3aJauax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrojJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyXHOCTb, XOPZIbI U IUAMETPBI, UX cBolicTBa. KacarenbHas k| @opMyJMpoBaTh  ONpedeeHUs:  OKPYKHOCTH,  XOP/IBL,
U KpYT. OKpyXHOCTU. OKpYXHOCTb, BIIMCaHHAas B Yroi. [lomamue o|nuameTpa ¥ KacaTedbHOW K OKpyxkHOcTH. M3yyaTh WuX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepedumnnwiii|CBOCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
NMOCTPOCHUS NEePNeHOUKYIAp KaK 2eoMempuiecKue mecma mouex. HccnenoBarhb, B TOM 4UCIIE HCNOJIb3YS H(POBbIE pecypehl:
(14 9) OKpY>XHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKA. BriricaHHas B |OKPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH,
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TPEYTrOJIBHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B yYrOJI; pABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenvcmea meopem 0
nepeceueHuu OUCCEKMPUC Y2ll08 MPEYeONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CHOPOHAM MPEY2OIbHUKA C NOMOUbIO
I'MT.

OBinageBaTs NOHATHSAAMM  BIMCAHHOM M OIIMCAaHHOM
OKpPY)KHOCTEH TpEYrojbHHKA, HAXOAMTh LEHTPBI 3THUX
OKPYKHOCTEH € ONIOPOH Ha aJIrOPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32Ja4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO MEPINEHANUKYIsApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Ju4HbIM 3JIEMEHTaM IpH
HEO0OXOIMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUM M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha MOBTOpEHHE, WLIIOCTPUPYIOLIUE CBSI3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.

8 ki1acc (e menee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

YeThIpEXyroJbHUK
"

HapannenorpaMM, €TO0 IIpHU3HAKU U cBoiicTBa. YacTHbIE cirydan
ux

napajiesiorpaMMoB  (TIPSMOYTOJIBHUK, pPOMO, KBajpar),

M300pakaTh U HAXOAUTH HA YEpTEXKaxX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 4)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKast 1 MpsiMOYroJibHas
Tpaneuuu.
Yoeoenue meouanwvi. Llenmpanvnas cummempusi

®opmyIHpOBaThH onpeneIeHus: napajuieJorpaMmma,
OpSMOYTOJIbHUKA, pomOa, KBajapara, Tparelyuu, paBHOOOKOMH
Tpaneuuu, IpsSMOyrojbHOM Tpaneuuu.

Hcnonp3oBaTth mNpH  pelleHMH MNpPoOCTedIIMX  3aJa4
IIPU3HAKY U CBOMCTBA: INapajuleorpaMMa, MpsMOYTOJIbHUKA,
pomba, KBajapara, Tpameluy, paBHOOOKON Tpamenuw,
IIPSAMOYTOJIBHOW Tpanenuu.

I[IpumeHsTH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABUJIA.
Hcnonb3oBath 1U(pPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYP.
3HaKOMHUTBHCS C UCTOPUEN Pa3BUTHUS I€OMETPHH.

I8 UCCIIEAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansis THHUSL.
Ilponopyuonanenvie  ompesku, nOCMpoeHUe  Yemeépmoco
NPONOPYUOHANLHO20 OMPeE3KA.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
IlooobHble  mpeyzonbHUKUL. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH C
ucnosib3oBanue  Teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTJITHOCTb.

HaxoauThs no100HbBIE TPEYTOJBHUKN HAa TOTOBBIX YEPTEKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOHA.

Pematp 3agaum Ha moJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YepTeKed M HaXOXKACHUs
MOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAIONIEH TOMOIIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
no100MsI HECJIOKHBIX T€OMETPUUECKUX 3a/lad C OIMOpoil Ha
ANTOPUTM y4eOHBIX JEHCTBHIA.

IlpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUH
TEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH pPa3BUTHSA TEOMETPUH.
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Iiiomans.
Haxo:xnenue
iomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No100HBIX (pUryp
(14 g)

[TonsiTre 06 001Iel TeopHH MIIOIA/IH.

@opmynbl A TUIOMIAMM TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu odowell 6bICOMOI.

Buviuucnenue nnowaodeii croscnvix ueyp uepes pasdouenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTyaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucinenue miomranei. 3amaqn ¢
MPAKTUYECKUM COJIEpKaHueM. Pewenue 3adau ¢ nOMOWbIO
Memooa 8CnoMo2amestbHoU NiOUAOU.

OsJajgeBaTh NEePBUYHBIMHM MpeEACTaBJEHUAMHU 00 oOImei

Teopuu IUomwam (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IM, BBISICHSTH UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmynbl  IUIOIIAAM  HapajuieNorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOd Ha CIPABOYHYIO
UHPOPMALIHIO.

[IpumensTh bopMyIbl iouiaau BBIITYKJIOTO

YeThIPEXYrOJIbHUKA Yepe3 JAUaroHau M Yroj MEXIy HUMHU C
OTIOPO# Ha CIIPABOYHYIO HH(OPMAIIHUIO.

Haxoaute muomanu ¢uryp, n300paxEHHbIX Ha KIET4aTOM
Oymare, MCII0JIb30BaTh pa30MEHUE HA YAaCTH U JOCTPOEHHE.
Pa30oupars npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN ISl PELIEHUsI TEOMETPUYECKUX 3a/1ay.

HaxoauTs momanu moA0OHBIX (QUTYP C OIOpOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BbIYuCcaSITh [UI0IAAN PA3IMYHBIX MHOTOYTIOJIbHBIX (DUTYP.
Pemate 3aa4M Ha IUIOIIAb C IPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOT'O aHAIIN3A.

Teopema
IMudaropa n
HayaJja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMECHEHHE.
O6parnas Teopema Iudaropa.

OmpeneneHue TPUTOHOMETPHUYECKHX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHHS B  NPSIMOYTOJILHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmoab3oBatbh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Bnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
uHpopMaIuio.

HccienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJAIOIIEeH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUYECKOE TOXKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MeX1y TPUTOHOMETPUYECKUMH (PYHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMAILIHIO.

IIpuMeHSITH TOJIY4YEHHBIE 3HAHUS U YMEHHUS MPU PELIECHUU
INPAKTUYECKUX 3a7ad (IIpu HEoOXOAMMOCTHM C OIOpOH Ha
ITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS [EOMETPUH.

Yrabl B BrnncanHble U LIEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTeabHOU 1 | @opMyJIHpPOBATH OCHOBHBIC OIpEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).

Bnucannbie VYTBl MEXIy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BIMCaHHBIC YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHbIE Bnucanubie 1 onucaHHbIE YETBIPEXYTOJBHUKHU, WX TMPU3HAKU U | BBIYMCJIASTD YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIlax,

YeThIPeXyroJbHUK |CBOiicTBa. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJbHHUKE, TEOPEMBI O

u. T€OMETPUUECKHX 3a/1a4. [EHTPAIHHOM yIje TPH HEOOXOJAMMOCTH C BHU3YAIbHOU

KacartenbHble B3anmHoe pacnonokeHue IBYX OKpyxkHocrtei. Kacanue | onmopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YHCIIE C TOMOIIBIO TU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC W ONMCAHHBIC YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOWCTBA U MPU3HAKU MOCIIE COBMECTHOIO aHAJIN3A.

(13 g) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUH
3a/a4.

IloBTOpEHHE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ u 8 |PemaTh 3agaym Ha NMOBTOPEHHE, WILTIOCTPUPYIOIINE CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAHUH. MEXy Pa3IudHbIMH YaCTSMHU Kypca.

3HAHMH

(4 9)

9 kiacc (He MeHee 68 )

Ha3Baumue
pa3aeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHOMETpUUecKuX (QyHKIUHA yrnoB oT 0° no|dopmyJupoBaTh  OnpeneeHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJlbHON OMOpPOW.
KOCHHYCOB U kocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylIupoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHUHYCOB (C
CHUHYCOB. OTIMCAHHOM OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITMYHH | PaIHyCOM ONMCAHHON OKPYXKHOCTH).
Pemenne YTJIOB TPEYrOJIHHUKOB. Pemiath TpEyroJIbHUKH C OMOPOM HA AJITOPUTM YUEOHBIX
TPEYroJbLHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YrOJI | IeHCTBHIA.
(16 9) Mexay HUMu. @opmyra MIoIaay YeTbIpEXYroJbHUKA yepe3 ero | Pemars  mpakTuyeckue  3aJa4yM, CBOAsIIHeCS] K
JMArOHAIH U yroJl MEX]Ty HUMHU. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe MpuMeHEeHNe TOKa3aHHBIX TEOPEM.
Ipeodpa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noao6us.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX hu2yp. HccnenoBaTh OTHONICHWE JIMHEWHBIX 3JIEMEHTOB (PUTYp TIpH
Metpuyeckne Teopema o0 npoussedeHuu ompe3ko8 xopo, meopema o |npeodpazoBanum noaoo6us. Haxoaurs npumepsl nmoaobus B
COOTHOIIIEHHUsI B npouseedeHul OmpesKo8 CeKywux, meopema o Keadpame|OKpyXKarollen AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHot. Ilpumenenue 6 pewieHuu 2eomempuyeckux 3aday. | Boieooums mempuuecxkue coommnouwienuss mexcoy ompe3Kamu
(10 v) X0pO, CeKyUWux u KacamenbHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHbIX MPeY20NbHUKOS.
Pewamp ceomempuueckue 3a0auu u 3a0a4u U3 pearbHol
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOB.
BekTopsi Omnpenenenre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHl KAk HAIpPAaBICHHBIC OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH reoMeTpUUYeCKUi (mepemerenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenne BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoopaunHats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XACHUS JUTHH U yIJIOB.

Pemrenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3aJa4 KMHEMAaTUKU U
MEXaHHUKHU.

dbuznveckuii  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TFCOMETPUYCCKUN M (PU3MUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath, reoMeTpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BoluncasTs CymMMy, pa3HOCTh U CKalISipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOPJAUHATAX.
I[IpuMeHATH CKaJISIpHOE NMPOU3BEACHUE JI HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBauBaTh NOHSITHE MPSIMOYTOJIHHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YrioBoil Kod(pUIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBarh ypaBHEHUE IPSMOM U OKPYKHOCTHU C ONIOPOi Ha
(CR)) VYpaBHeHrne OKpyKHOCTH. HaxoxaeHue KOoOpauHAT TOYEK | BOPOCHBIN IUIaH.
MIEepPECEUCHHS] OKPYKHOCTH U IPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyKXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI TPSIMBIX
Hcnonp3oBaHue MeTO1a KOOPAMHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBIO0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBolCTBA YrioBoro ko3 @uiueHTa npsmoi
OpU pelIeHUH 3aJay, I ONPENeNICeHUs PaclOI0KEeHHs
PSIMOM.
IIpuMeHSATHh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPaKTUYECKUX 3a/lad, JUIsl TOCTPOEHUS MaTeMaTUYEeCKHX
MOJIEJICH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
M (ppOBBIMU pecypcamH.
3HAKOMHUTBLCA € HCTOPUEN PA3BUTHS TEOMETPUH
I[IpaBuiabHbIE [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYUCICHHE HX 3JIEMEHTOB.| MOpMYyJHMPOBATH ompe/esieHne MPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucino m U [IMHA OKPYXKHOCTH. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJIBbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHLCSl MOHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
nJiomaaen

(84)

[Inomanas kpyra M ero 3JIEMEHTOB (CEKTOpa U CETrMEHTa).
Brruncnenue mnomaaei ¢Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOIOYTOJIBHUKOB, OIPeIeJsATh
YUCIIO 77, AJMHY AYTU U paJMaHHYI0 Mepy yria o oOpasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K IpalyCHON
¥ HAa000pOT 10 BU3YaJIbHOU OTIOpE.

OnpepesasiTh MIOMALL Kpyra.

BbiBoauTh (hopMyJibl (B rpaJyCHON U paJuaHHON Mepe) Ui
JUIMH JyT, IJIOINAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Boruucastes miuomand ¢GUryp, BKIIOYAIOUIMX SJIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoaurs miomaay B 3aa4ax peajbHOM )KU3HU.

JABuxenust Ilonamue o dsudcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U OCEH CUMMETPHH.
(6 w) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUs MapaJJIENbHOIO IEpEeHoca,
IIpocmetiwiue npumenenus 6 peweHuuy 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTh HEMOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI MpoCcTeHnX puryp no
o0pasiy.
Ilpumenamop napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
peuleHuU 2eoMempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh MOHATHAMM: QUrypa, TOYKA, MPSIMas, YroJ,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteiimme reomerpuueckue GUIYpHl M UX CBOMCTBA. | TPEYrOJbHHUKH, MPSAMOYTOJbHBIN TpPEyroJbHHUK, MeauaHa,
— N3mepeHune reoMeTpu4eCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapaieorpaMmm,
(7 u) TpeyroybHUKY. poMO, MPSMOYTOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[TapannenbHble U NEPIEHIUKYISAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKPY)KHOCTM. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast U OKPYKHOCTb.
YeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana Tpuronomerpuu. Pemenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nonoOHeIX duryp.
JlexkapTOBbI KOOPANHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Moji00ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAY NpPSIMBIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
nepUMeTp.

Hcnoab3oBarh  dopmMybl: 1mepuMerpa W IUIOUIAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATH Kpyra,
00BbEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TMPSAMOYTOJbHas  CHUCTEMaA
KOOPJMHAT, BEKTOp; MCNOJb30BaTh JTH TMOHATUA JIA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TIOBTOPEHHE OCHOBHBIX TOHSTHIA,
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BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3jIMYHbIMU YacTsIMM Kypca.
BriOupaTs MeTOA [1s pelIeHUs 3a/1a4u.
Pemartnp 3a1a4n 13 NOBCEAHEBHOM KU3HU.

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(IO TOJIAM OBYUYEHMUSI)

7 kaacc (He meHee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ucy10 Yacon)

OcHOBHOE coep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00Y4arommXcst

IIpencraBienune
JaHHBIX
(7 w)

[IpencraBnenne paHHBIX B TaOnunax. [IpakTuueckue
BBIUMCIICHUS TIO0 TaOJWYHBIM JaHHBIM. V3BjeueHuWe W
WHTepHpeTanus TaONIWYHbIX NaHHbIX. [IpakTndeckas pabota
«Tabauum.

I'paduueckoe mpencTaBiICHUE JaHHBIX B BHUJIC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) quarpaMm. UTeHrne U MOCTPOCHUE
nuarpamm. [Ipumeps! geMorpaduyeckux quarpamm.
[IpakTuyeckas padora «Juarpammsny.

OcBauBarthb Ha 0a30BOM YPOBHE CIoco0bI
MPEJICTaBICHUS] CTATUCTUYECKUX JaHHBIX U YHCIOBBIX

MacCHMBOB C [OMOULIpI0 TabauI[ M JAUarpaMM C
UCIIOJIb30BAHMEM  aKTYalIbHBIX U  B@XKHBIX JIAHHBIX
(memorpaduueckue JaHHbBIE, MIPOU3BOJICTBO

NPOMBIIIICHHON W CEIbCKOXO3IUCTBEHHOW MPOIYKIIHH,
OOIIECTBEHHBIE U IPUPOIHBIC SIBIICHHUS).

H3yuars meToabl paboThl ¢ TAONMYHBIMH |
rpaguuecKuMy MPEICTaBICHUSIMH JaHHBIX C TOMOIIBIO
U(GPOBBIX PECYpcOB B XOJIe MPAKTHUYECKUX paboT (c
HaInpasJIsIoONIel TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apudMeTnieckoe.

Menuana 9ucioBoro Habopa. Y CTOHYHBOCTh MEIUAHBI.
[Ipaktuueckas padota «CpenHue 3HAYCHUS.
HauGomnpIiiee u HanMeHbIIIee 3HAYCHUS YUCIIOBOTO Habopa.
Pa3max.

OcBauBaTth Ha 0a30BOM YpPOBHEe NOHSATHS. YHUCIOBOH
Habop, Mepa LEHTPaIbHOU TEHICHIMU (Mepa IEHTpa), B
TOM UHCJIE CpesiHee apu(MeTnyeckoe, MeJuaHa.
OnuceiBaTh CTAaTUCTUYECKHE JIAHHBIE C IOMOIIBIO
cpeaHero apu(MeTHYECKoro ¥ MeAuaHsl. PemaTs 3amaun
(C HCIIOJIb30BAaHMEM 3PUTEIBHON HArJSITHOCTH —W/HITU
BepOaIbHOM ONOpHI)

H3y4yath cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
IM(POBBIX PECYpPCcOB, B XOJ€ MpaKTUYECKUX padot, (c
HAIPAaBJIAIONIEN TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOOIbIIEE
Y HaMEHbIIee 3HAUeHUS YHCIOBOIO MAacCHBAa, pa3Max.
PemaTh 3apaum Ha BBIOOD criocoba omuMcaHUs TaHHBIX B
COOTBETCTBUM C MPHUPOJON  JaHHBIX M  LEJIsAMHU
HCCJIEIOBAHMS C HAIIPABJIAIONIEH TOMOIIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 w)

Cnyuatinas uzmenuusocms (npumepul). Yacmoma 3nauenuii 6
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipakxmuueckas paboma « Cryuainas usmeH4ugoCcms ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUL 6 MAcCcuge
OGHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoumb cucmozpammyvl no 0opazyy

Ocsausamsb cpaguueckue npedCmasieHusi pa3HuIX U008
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWbIO
Yughposwix pecypcos, 8 xooe Npakmuueckou pabomul.

BBenenue B
Teopuro rpados
(4 9)

I'pagh, eéepuuna, peopo. Ilpedcmasnenue 3a0auu ¢ NOMOWbIO
epagha. Cmenenv (sanenmuocms) eepuiunvl. Hucio péoep u
cymmapuas cmenensv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o césasnocmu epaga. Ob6x00 epagha (diinepos
nyms). [Ipeocmasnenue 06 opueHmupo8arHHvix epagax.

Ocsausamv nonamusn. zpagp, eepuiuna epaga, peopo
epagha, cmeneHs (8an1eHMHOCHb BEPULUHDBL), YENb U YUKIL.
Ocsaueams nonamusa: nymo 8 cpaghe, 3u1epos nymo,
00x00 epagha, opuenmuposanHwlil epag.

Obcyyncoamsv pewienue 3a0auu  HA HOUCK  CYMMbl
cmenenell gepuiun epaga, Ha nouck odoxooa epagha, Ha
NOUCK  nymel 6  OpPUCHMUPOBAHHBIX  epagax ¢
Hanpasisowel NOMoubio.

Oceausamb cnocodvl npeocmaeneHusi 3a0a4 U3 Kypca
aneebpul, 2eomempuu, meopuu 8epoamHOcmel, opyeux
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npeomemos ¢ noMowblo 2paghos  (Kapmeli, CxeMul,
eKmpuyeckue yenu, QyHKYUoHaIbHble COOMEemcmeust)
HA npumepax.

BepositHOCTB M

Cnyuatinolti onvlm u caydainoe coovimue. Beposmnocmov u

Ocseausamb NOHAMUA. CIYUAUHBIU ONLIM U CAVYAUHOE

4acTrora yacmoma cobvimus. Ponv manoseposmuvix u npaxmuyecku | coovimue, Mai08eposmMHoOe U NPAKMUYECKU 00CMO8epHOe

CJYYaHOT O 00CmosepHbLX codbIMuLl 8 npupooe u 8 oouecmee. Monema u | cobvimue.

coObITHA USPAbHASL KOCb 8 MeopUull 86epPOSIMHOCMELL. H3yuamo 3nayumocmsv Manoeposmuuvix cobvimuil 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCoOHANbHOU
uHgopmayuu, nepedaia OaHHuIX).
H3yuyams ponv knaccuueckux 8eposimHOCMHbIX Mooenetl
(MoHema, uspanvbHas KOCms) 8 Mmeopuu 8ePoAMHOCMEl.
Habénwoamo u uzyuame uacmomy cooblmuii 8 npoCmuvlx
9KCNEPpUMEHMAX, 8 MOM HYUCIe C NOMOWbIO YUPPOBbIX
Dpecypcos, 8 xo0e npakmuyeckoli pabomul.

O6006menue, IIpencraBnenne  paHHbIX.  OnucarenbHas — craTucTuKa. | [IoBTOPATH W3ydYeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposTHOCTB ci1y4aitHOTO COOBITHSI. 3HAHUM.

59) Pemathb 3aga4u Ha peICTaBICHHUE U OTICAHUE TAHHBIX C

MOMOUIBI0 MU3YYEHHBIX XapaKTEPUCTUK C HaAIpPaBIIAIOIIEH
MTOMOIIKIO.

Oo6cy:xknaTb npuMepbl CIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTHUUECKU IOCTOBEPHBIX CIIyHalHbBIX
COOBITHIA, X POJIU B IPUPOJE U )KU3HHU UEIOBEKa

8 kiacc (e meHee 34 4)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4ar0LINXCs
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca / kjacca
(4 1)

[IpencraBnenne  paHHbIX.  OmnucarenpHas — CTATHUCTHKA.
Crnyuaiinast ”3MeHuYnMBOCTh. CpeiHIE YUCIOBOTO HAabopa.
Canyuaiiable coObiTus. BeposiTHocTH 1 yacToThl. Kitaccuueckue
MOJIENIU TEOPUH BEPOSITHOCTEN: MOHETA U UTpajibHasl KOCTb.

I[loBTOpPSITH M3y4eHHOE W BBICTPAMBATH CHUCTEMY
3HaHUIM.
Pemars 3amaum (Mo BHU3yaJIbHOW  omope) Ha

IpEJICTaBICHUE U OIMCAHME JaHHbBIX
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
IpEJICTaBICHUE TPYIIUPOBAHHBIX JAHHBIX M OINHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
OTpeieJIeHNE YaCTOThI CIyJ4alHBIX COOBITHI, 00CYXICHUE
IPUMEPOB CIIY4alHBIX COOBITUH, MAaJOBEPOSATHBIX U
MPAKTHUYECKU JOCTOBEPHBIX CIyYailHBIX COOBITHI, UX pOJIU
B IIPUPOJIE U )KU3HH YEJIOBEKA.

C IIOMOIIBIO

OnucarejabHas Omxknonenus. Jucnepcus uuciogoeo nabopa. Cmanoapmuoe | Oceausamv RnOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [{uazpammel pacceusanusl. OMKIOHeHUe, UCNOb308AMb MU XAPAKMEPUCMUKU OIS
PaccenBanmue ONUCAHUS PACCEUBAHUSA OAHHDIX.
JaHHBIX Yuacmeoeamv 6  obcyyucoenuu  cunomeszvt 00
(49 omcymcmeuu UIU HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusamnuis.
Cmpoumsb Ouazpammvl pacceu8auusi no UMErOUJUMCS
OaHHBIM, 8 MOM YUCTe C NOMOWbIO KOMIblomepa (nocie
COBMECMHO20 AHAU3Q).
MHoKecTBa MHoxecTBO, MoAMHOkecTBO. Onepanuu Haj MHOXkecTBamu: | OcBaMBaTh MOHSATHA. MHOXKECTBO, JIEMEHT MHOXKECTBA,
(49 oObenuHeHHWe,  mepeceueHue,  jgomnosiHeHne.  CBOMCTBa | IOJAMHOXECTBO.
oneparuit HaJ MHO>KECTBaMH: NEPEMECTUTENBHOE, | BBLINOJIHATHL onepauuu HaJ MHO’KECTBaMM:
COYETATENIbHOE, PACTIPEACIIUTENLHOE, BKIIFOUCHHUS. o0beMHEeHNe, TIepecevyeHne, JOMoJHeHue (Mo 00pasity).
I'padmyeckoe npencraBiaeHe MHOXKECTB. Hcnoap3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
coueTaTellbHOE, pacHpeeNuTeIbHOe, BKIIOYEHUs (C

HCIIOJIb30BAHHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoas3oBarh rpa(quecxoe MMpEACTaBJICHUEC MHOXKCCTB
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IIPU ONHCAHMM pPEAIbHBIX IIPOLECCOB M SIBICHUM, IIpU
pELICHUH 3a]a4 U3 JPYruX y4eOHbIX IPEAMETOB U KypCOB
(c MCHOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOoCTh
CJIy4ailHOT 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie COOBITHSL.
bnaronpusTcTBytolue aneMeHTapHble coObITus. BepositHocTH
coObITHI. ONBITEI C PABHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
coObITusiMU. CirydaiiHbIN BBIOOD.

[IpakTuueckas pabota «OMBITE ¢ PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMIY.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
JJIEMEHTapHOE COOBbITHE, CIy4yailHOe CcOObITHE Kak
COBOKYITHOCTb  OJIarONPUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MOKHBIE AJIEMEHTApHBIEC COOBITHSI.
Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEHN COOBITUI
[0 BEPOATHOCTSIM AJIEMEHTApHBIX COOBITUH CIydailHOro
omnbITa (C UCHOJIb30BAHUEM 3PUTEIBHOM HATJISIHOCTH
U/Wiau BepOaIbHOM OTIOPHI).

Pemath 3agaum Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM 4YHCII€ C TMOMOIIBIO KOMIIbIOTEpA (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArJSAHOCTH  W/WIH
BepOABLHOM OTOPHI).

IIpoBoauTL M M3y4YaTh ONBITHI C PAaBHOBO3MOYKHBIMU
JIEMEHTAPHBIMU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHbIX KOCTEH, JIPyrux MOJIENICH )
B XOJle MpaKTHYECKOW paboThl (C HCIIOJIb30BAaHUEM
BU3YaJIbHOU OTIOPBI).

BBenenue
Teopuro rpagos
(4 9)

B

llepeso.  Cesoticmea  Oepega:  eOUHCMBEHHOCMb  NYmMu,
CyuWecmeosanue SUcaYell BepuiUtbl, C85A3b MeHCOy UUCIOM
gepuiun U yuciom péoep. Ilpasuno ymuoicenus.

Ocseausamb noHamua. Oepedo Kaxk zpag Oe3 yuxia,
sucsa4asn sepuunHa (1ucm), 6emeb oepesa, nymv 6 oepese,
ouamemp oepesa.

H3yuame ceolicmea Oepesa: cywecmgosanue sucayel
8epUuIUHbl, €OUHCBEHHOCMb  NYMU  MedHcoy  08YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U HUCTIOM
péoep.

Yuacmeoeamo 6 o6cyscoenuu pewnenus 3a0auu na nouck
u nepeuucieHue nymeii 6 oepege, onpedeieHue Hucia
sepuiun unu pébep 8 depege, 06x00 bUHAPHO20 depesa, &
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mom yucie ¢ NPpUMeHeRUueM npasuiad YMHONCEHUA.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoocrnoe  cobvimue.  Juacpamma  Dunepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimusi. @opmyna crogcenus eeposmuocmeti. Ilpasuno
VMHOJMCEHUsI  gepoamHocmen.  Ycnoenas — eeposimHocmb.
Heszasucumvie  cobwimus.  I[Ipeocmaeénenue  ciyyaunozo
9KCnepuMenma 8 guoe oepesa.

Ocseaueamv RNOHAMUA. B3AUMHO NPOMUBONONONHCHBIE
cobvimus, onepayuu HA0 cooblmusaMU, 00beOuHeHue U
nepeceuenue coovimut, ouazpamma Jinepa (durepa—
Benna), coemecmmvie u Hecoemecmmuvie cooblmusl.
H3yuamb meopemut 0 seposmuocmu 00veOUHeHusr 08yxX
coovimutl ((hopmyivl CLONHCEHUS BEPOSIMHOCHEN).
Yuacmeoeams ¢ o6cyncoenuu pewrenua 3aoauu, 6 mom
yucie meKcmogule 3a0a4u Ha onpeoeneHue 8eposimHocmell
00veouHenuss U nepecedenus CcoObImull ¢ NOMOWLIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyavi
CILOJHCEHUS BEPOSIMHOCTEN.

Ocsaueamo noHAmMUA' npasuio VMHOMNCEHUS
8eposimHocmell, YCI08HASl 8EPOAMHOCHb, HEe3A8UCUMbIE
cobbimus 0epeso CIy4auHo20 Onvlmd.
H3yuamv  ceoiicmea  (onpedeneHus)
cobvrmuii.

Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
onpeoeiieHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
HOUCK 8EPOAMHOCMElU, 6 MOM HYUCAe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CYYAliHO20 Onbimd.

He3a6UcCuUMblX

0O60011eHHE,

KOHTPOJIb
(49

[IpencraBnenne ganHpix. OnucarenbHas CTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aifHOTO COOBITHSL. DneMEeHTHI
KOMOHMHATOPHUKH.

IloBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpeICTABIICHUE ¥ OTTMCAHUE IAHHBIX C
IIOMOIIILI0 M3YYEHHBIX XapaKTEPUCTHK (c
MCIIOJIb30BaHNEM BU3YaILHOM OMOPHI).

Yuacmeoeamv 6 oo6cyncoenuu pewenua 3agaum c
npuMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJEHHE  BEPOATHOCTH
CIIy4aiflHOTO COOBITHS TIO BEPOSTHOCTSAM AIIEMEHTapHBIX
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COOBITHI, B TOM YHUCIJIE B ONbITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITUSAMU (C BU3YaJIbHON ONOPOM).
Yuacmeoeamv ¢ obcysyncoenuu pewenusn 3ana4m Ha
HAXOXXJICHUE BEPOSATHOCTEH OOBETMHEHUS U TIEPECCUCHUS
COOBITHI1, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpauueckux MpeaACTaBICHUN U JepeBa CIy4yallHOro
OTIBITA.

Yuacmeoeamv ¢ obcysyncoenuu pewenus 3anadum Ha
nepevnciieHne KoMOMHaIMi (Yrciia IepecTaHOBOK, YHCIia
COUYETaHUll), Ha HAXOXKJIEHHUE BEPOSITHOCTEH COOBITUH C
NpUMEHEHUEM KOMOMHATOPHKH, B TOM UHCIE C
UCII0JIb30BaHUEM TpeyroJibHuKa [lackans.

9 kaacc (He meHee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4nci10 Yacon)

OcHoOBHOE coep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00Y4YarommXcst

IToBTOpEHUE IIpencraBnenne  gaHHbIX.  OnucarenbHas — CTaTUCTHKA.
Kypca 8 kiaacca Omnepanuu Haa coObITUsIMU. He3aBUCUMOCTD COOBITHIA.
(4 1)

IloBTOpPSITH W3YYEeHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a7a4u Ha MpeCTaBICHUE U ONMCAHKUE JAHHBIX.
Pematp 3agauyM  Ha  HAXO0XJICHUE  BEPOATHOCTEH
00BEIMHECHHUSI M TIEpPECeUeHUsT COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BaHHEM  TrpapuUecKux
MPEACTABICHUH U IepeBa CIy4allHOTO OMBITA.

Pemath 3a7a4yu Ha mepedrclieHue KOMOWHAIUK (4ucia
MEPEeCTAaHOBOK, YHWCJIAa COYETaHWU), Ha HaXO0XICHUE
BEPOSITHOCTEH COOBITHIA ¢ MpUMEHEHNEM KOMOMHATOPHKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHUKA ITackamns

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunaTopHoe mpaBuiao yMHOXeHHsA. [lepecTaHOBKH.
®akropuan. CoueTaHus W YUCIO COYETaHUH. IpeyeonvbHux
Iackansa. Ilpaktnyeckas padota «BeraucieHne BEpOsSTHOCTEH
C HCIOJIb30BAaHMEM KOMOMHATOPHBIX (DYHKIMHA AIIEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHATHA:
KOMOMHATOpPHOE MPAaBWJIO YMHOXKEHHUS, YINOPSJIOYEHHAas
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (pakTopHai yucia,
COYETaHue, YUCIIO COYeTaHul, mpeyzonvruk [lackans.
Pemats nmpocTeiilime 3aaYM  Ha  TEPEUYUCIICHHUE
YIOPSAOYSHHBIX AP, TPOCK, MEPEUHCICHUE TEPECTAHOBOK
A COYETaHWH DIIEMEHTOB Pa3jIMYHBIX MHOXCCTB (HO
o0pasiy).

Pemats mpocreiiliMe 3aJa4uM Ha TPUMEHEHUE YHCIIA
codeTaHuii B anredpe (cokparéHHoe yMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBJIsIoniei TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE€ C TMOMOIIBIO
SJICKTPOHHBIX TAONHI] B XOJAE MPaKTUYECKOW paboThl (C
BHU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuaiinwiii 66100p MOUKU U3
@ueypul Ha niockocmu, U3 OmpesKd, Uz 0yeU OKPYHCHOCHU.

Ocsaueamsv nonamue 2eomempuyecKoll 6epoImHoCu.
Yuacmeoeamv 6 oocyncoenuu pewenusn 3adauu na
Haxooicoenue 8eposimHOCmell 8 Onblmax, npeocmasumblx
KaK 8b100p MoueK Uz MHO20Y20/bHUKA, KpY2d, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnbpiTanus
bepuyJiu
(69

UcnbiTanue. Ycnex u Heyaada. Cepust UCTIBITAHUN IO IEPBOTO
ycrexa. Wcnweitanus bepuymnu. BepostHoctu coObiTuii B
cepun ucnbiTanuii bepuymnu. [Ipaktudeckas pabota
«Hcnprranus bepryim».

OcBauBaTh Ha 0230BOM YPOBHE NOHATHSA: HUCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyaua),
cepusi UCHBITaHWM, HACTYIUICHHE [EpBOro  ycrexa
(neymaum), cepus ucnbiTanuii bepuysu.

Pemiars  mpocreiimime 3agJauyd Ha  HAXOXKJICHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUHN 10 TIEPBOTO
ycrexa, B TOM 4YHcJie ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
TEOMETPUYECKON MPOTrpeccuu (C OMOpOol Ha CHPABOUYHYIO
UHPOPMaILIHIO).
Pemate mpocreiinue

3aJavYu Ha HaxXOoXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITMH B  CEpHUH
UCIBITAaHUN bepHy/UIM, Ha HaXO0XXICHUE BEPOATHOCTU
OIPENECIEHHOTO YHUCIa YCIEXOB B CEPUU MCIBITAHU
bepuymnu (¢ BU3yainbHOM OMOpoit).

H3yuats B X0J€ NpakTH4ecKoii padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
CepuH UCIBITaHUN bepHymm

Cayuaiinas
BeJIHYMHA

(6 1)

CnyyaiiHass BeJIMYMHA W pACIpe/eleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHJAHME W JHACIEpPCUs  CIy4allHOMN
BenuuMHbL. [IpuMepbl MareMaTH4ecKoro OXUIaHHUS —Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMUUHBI.

[Tonsarue o 3axkoHe OobIMX unces. M3aMepenne BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpumeHeHmne 3akoHa OOIBIINX YUCEIL.

OcBouTh Ha 0a30BOM YPOBHE NOHSATHSI CiIyJailHas
BEJINYMHA, 3Ha4YeHUE CilIy4anHON BEJINYMHBI,
pacnpeneneHne BEpOSITHOCTEH.

H3yyarp u o0cyXkaaTb TpPUMEpPHl JTUCKPETHBIX U
HETPEPHIBHBIX CIy4alHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJICHHOCTh HACEJICHUS, IPYTUe N3MEHUYNBBIC BETUIHHBI,
paccMaTpUBaBIIHECS B Kypce CTAaTUCTHUKH), MOJCITBHBIX
CIy4allHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPAIBHOM KOCTH, CO
CITy4aiiHBIM BBIOOPOM H T. T1.).

OcBauBatb Ha  0a30BOM  yYpPOBHe  TOHSATHA:
MaTe€MaTHYECKOE OKHMJIAHUE CIIyYalHOW BEJIUYMHBI KakK
TEOPETUYECKOE CPEAHEE 3HAUEHUE, TUCIIEPCUS CITyHalHOU
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3amauMm Ha BBIUKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHUSIT U JUCIEPCUM  JIUCKPETHOW  CIy4aillHOU
BEJIMYUHBI 0 33/JaHHOMY PACHPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JoTepesMu (cC
HAIPABIISAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUJAHHEM W
JUCIIEpCUENl HEKOTOPBIX paclpeesieHnii, B TOM YHUCIe
pacnpeneneHus Cry4yailHOM BEIMYUHBI «YHCIIO YCIIEXOB» B
cepuu UcHbITaHui beprymm.

HN3yuyatb 4acToTy COOBITHUS B  TOBTOPSIOIIMXCS
CIIy4aillHBIX ONbITaX KaK CIy4ailHYyIO BEJIMUUHY.
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3HAKOMHUTBCA C 3aKOHOM OoJybmUX yucen (B Qopme
bepnymnu): mnpu  OOJBIIOM 4YHCIE OMNBITOB YacToTa
cOOBITHS OJHM3Ka K €T0 BEPOSTHOCTH.

PemiaTh 3a1aum Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIMPaBJISAIONICH TOMOIIBIO).

OO6cyxaaTh poJib 3aK0Ha OOJIBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHMCEN Kak IpOsBIIEHUE
CTaTUCTHYECKOW YCTOMUMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJNE W B KU3HH
YeNoBeKa.

O000mEeHNe,
KOHTPOJIb

(10 g)

[IpencraBnenune  nmaHHbIX.  OnmcaTenbHas
BepositHoCTh CIIy4aiiHOTO COOBITHS.
koMmOuHaTopuku. CiydaiiHble BEJTUYHHBI U PACTIPEICIICHHS.

CTATHUCTHKA.
DeMEHTHI

HOBTOpHTb HsyquHoe nu BblCTpal/lBaTb CHCTeMy
3HAHWH.

PellIaTl) 3aJauMm Ha HpeI[CTaBJ'IeHI/Ie 1 OIMMCAHUEC HAaHHBIX.
PemaTh 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU COOBITHSMH, BEPOATHOCTEU
00bEIMHEHUsSI W TIEpPEeCeUeHUs COOBITHUH, BBIYUCIIATH
BEPOSATHOCTH B OMBITAX C CEPUAMM CIIYYANHBIX UCTIBITAHUN

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHYECKOM TUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MO>KHOCTH
MCITIOJIb30BaHUS JIEKTPOHHBIX (IH(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIONINXCS y4eOHO-METOJUIECKUMU MaTepruaIaMu
ANIEKTPOHHBIE YYEOHMKM W 3aJaYHUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTyaIbHbBIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMbBIMU JJII 00yUeHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII IOJH30BATENCH, MPEACTABICHHBIMUA B J3JIEKTPOHHOM (IIMGPOBOM) BUIE M PEaTU3YIOUIUMU

(MyJIbTUMEOUNHBIE TPOrPAMMEI,

nunaktrudeckue BodmoxkHocT KT, comepaxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa30BaHUMU.
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