MUWHUCTEPCTBO ITPOCBEIEHUS POCCUHCKOUN ®EJAEPAIINN
MuHuCTEpCTBO 00pa30BaHUs M HAYKH Y IMYpTCcKoil Pecmmy0ymku
AIMHUHUCTPALMS MYHUUIHMIIAJIBHOI0 00pa3oBanust « MyHHIMIIAJIbHBIA OKPYT
YBuHckui paiion Yamyprckoi Pecnyoaukm»

MOY "Kub6u-’KukbuHCKasi 0CHOBHas 001eo0pa3oBaTebHasi miKoJa''

[TPUHATA YTBEPXXJIEHA
Ha 3acelaHuu JIIPEKTOp IIKOJIBI:
IIE€aroru4ecKoro CoOBera Areepa ULA

[Ipotokon Ne 1

IT 0l71-
oT « 28 » aBrycrta 2024 . puka3 Nel71-0

Ot « 3 » cents6ps 2024 r.

[NOKYMEHT MOAMNCAH
SNEKTPOHHOW MOAMUCHIO
Ceprudpmkar: 2FFBF7723EC083763C1DCDI179B86ETE
Breneneu: Areesa Vpiia Anercessna
Revcranenen: o 14092023 o 07.12.2024

IPUMEPHASI PABOYAS ITIPOTPAMMA
YYEBHOI'O IIPEIMETA «MATEMATHKA»
AJJATITUPOBAHHON OCHOBHOM OFPA30BATEJIBHOM ITPOI' PAMMBI
OCHOBHOTI'O OBLIET'O OBPA30BAHUS OBYYAIOIIIUXCSI
C 3AJIEPKKOM ICUXUYECKOI'O PA3BUTUS

c. Knon-Kuknsa
2024

1



OI'JTABJIEHUE

[TOSACHUTEJIBHAS BATIMCKA ...ttt 4
OO6m1as xapakTepuCTHKa yueOHOTO TpeaMeTa «MaTeMaTHKAY ........cccevvvveeeesn. 4
Ienun v 3a1a9n U3yYEHUS YIEOHOTO TIpeaMeTa «MaTeMaTHKA .........vveeernnviee. 6
OcobOeHHocTH 0TOOpa M aanTaluy y4eOHOro Matepuaia rno MaTeMaTHuke..... [

[TpumepHsbie BUaBI AesiTenbHOCTH 00ydaromuxcs ¢ 3[1P, o0ycnosiennbie
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSMH M 00ECIICUNBAIOIINE
OCMBICJIEHHOE OCBOCHHUE COJIEPKaHUU 00pa30BaHUs 10 MPEAMETY

CIMATEMATHIKA .. vvveeeeiiiieeeee sttt e e e sttt e e e e e e e sttt e e e s e e e e e s annnn e e e e s annnnes 10
Mecto yueOHoro npeamera «MaTeMaTUKa» B YUCOHOM TIIAHE .......vvveeeeennnn. 10
[TPUMEPHA S PABOYAS ITPOTPAMMA YUYEBHOT'O KYPCA
MATEMATHUKA». 56 KITACCDI........cooiiiiiiiiiiiiiiiee e 12
L{emr M3YUCHUST YUCOHOTO KYPCA uvvvrrrrrrrerreessssssssnnnrnreeesessssssssssnsseneeeesessnnnns 12
MecTo y4eOHOT0 KypPCa B YUCOHOM TIIAHE ...ceeesisivtirreereeeeesssssssansssneeenssenans 14
Coneprxanue yueOHOTro Kypca (10 TOAAM OOYUCHUS)...ceeveuvvrrrrrrnreeaeaaeaannnens 14
S KITACC ..ttt 14
B KITACC ..ottt 15
[TPUMEPHA S PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPAY. 7—
O KITACCDBL ..ttt ettt e e e nbe e e 18
e U3YUEHHST YUEOHOTO KYPCA +evveeiuurrrrreesannrneieesannneeeessannnnenessasnneeeessnsnnns 18
MecTo y4eOHOTO KYpPCa B YUCOHOM TIIAHE ....eeeesiisevrirrrereeeeesssssssssssnneneessennns 19
Coneprxanue yueOHOTr0 Kypca (110 TOAAM OOYUCHUS)....cevieuvvvrrrrrrreeeeeasaannnnes 19
T KITACC et e s 19
B KITACKC ..t 21
O KITACC oottt e e e e e e e e e s bbreea s 21
[TPUMEPHA S PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU SI».
T—9 KITACCDBI ...ttt e e et e e e e nnneees 23
L{eTH M3YUCHUST YUCOHOTO KYPCA .vvvrrrrrrrereeessssssssnnnrnreeesessssssssssnssereeeeeessnnnns 23
MecTo y4eOHOTO KYPCA B YUEOHOM TIIAHE ... .vvvveesinerreeeessnnnneeeesannneeeesannnnes 23
Coneprxanue yueOHOTr0 Kypca (110 TOAAM OOYUCHUS)...cevveunrvvrirrnreaaeaaeaannnens 23
T KITACC .t 23
B KITACKC ..ot 24
Q KITACC ettt e e e s nbe e 25
[TPUMEPHA S PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOSTHOCTD 1 CTATUCTUKAY» 7-9 KIIACCHBI........ocoeiiiiiiiiiiiiieeeee 26
LIenr U3YUCHHS YUCOHOTO KYPCA 1iiiuvrrrrrrrrrreeeessssssssssssereesaesssssssssssssseseesses 26
MecTo y4EeOHOTO KYPCa B YUEOHOM TIAHE ... .vvveeeenerreeeessnnnreneesannnneeesnnnnnns 27
Coneprxanue yueOHOTO Kypca (IO TOAAM OOYUCHUS)......vvvvreeeiurrreeesinnirnneesss 27
T KITACC it e e e e et e e e e e sbbreee s 27
B KITACC ..ttt 27
Q KITACC ..ot 28



[IpuMepHbIE KOHTPOJIBHO-U3MEPUTEIBHBIE MATEPHUATIBL ......eevvvvveeeeeeeeee e 28

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YUEBHOI'O ITIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA .. 32

JIMHHOCTHBIE PE3VJIBTATDI........oovviiiiiiiiiicec e 32
METAIIPEJMETHBIE PE3VJIBTATDI .......occvviiiiiiiiiiiiii i, 32
[MPEAMETHDBIE PE3VYJIIBTATDBI ...oovvviiiiiiiiieeecee e 33

IIJTAHUPYEMBIE [IPEIMETHBIE PE3VJIBTATBI OCBOEHIA
[TPUMEPHOI PABOYEN I[TPOI'PAMMBI KYPCA «MATEMATUKA» . 34

SEKITACKC ... e 34
B KITACC ... 35
[IJTAHWUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA

ITPUMEPHOI PABOYE ITPOTPAMMBI KYPCA «AJITEBPA»............ 37
T KITACC e 37
B KITACKC .o 39
D KITACC . 40
INIAHUPYEMBIE 1TPEJIMETHBIE PE3YJIbTATBI OCBOEHU A

ITPUMEPHOI PABOYE ITPOTPAMMbBI KYPCA «TEOMETPHSI» ...... 41
T KITACC et 41
B KITACKC ..o 42
D KITACC ..o 43

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA
I[TPUMEPHOU PABOYEU [TPOI'PAMMBI KYPCA «BEPOATHOCTDH 1

O AN B (O 1 0 N 44
A S ] - N O PR 44
o S N 44
O I L N O R 45
TEMATUYECKOE ITNIAHUPOBAHUE .......o oo 46



I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnass pabouas mnporpamMma MO MaTeMaTHKE Jisi OOydYarouuxcs C
3a/IepKKOM ncuxuueckoro pa3putust (nanee — 3[1P) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsS TOArOTOBIIEHAa HAa OCHOBe DenepasbHOr0 TrOCYJapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTAaHJAapTa OCHOBHOro oOmero ooOpazoBanus  (IIpukas
Munmnpocsemennst Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunrcreperBoMm roctuiuu Poceuiickoi @eneparun 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOO), IIpumepHoil ananTUPOBAHHON OCHOBHOW 00pa3oBaTEILHON
MpPOrpamMMbl  OCHOBHOTO 00IIero o00pa3oBaHUs OO0y4arolmUXcs C  3aJep>KKOMU
ncuxudeckoro pa3sutus (onodpenHoit pemenrnemM OYMO no obmemMy o0pa3oBaHUIO
(mpotokon ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [TpumepHoit
paboueil mporpaMmbl OCHOBHOTO 00111eT0 00pa3oBaHus 1o npeaMery «MaremaTukay,
[IpumepHON TpOrpaMMbl BOCIUTAHUSA, C YYETOM pacCHpPEICICHHBIX IO KiaccaM
MPOBEPAEMBIX TPeOOBAaHUN K pe3yjbTaTaM OCBOCHHs AJTaNTHUPOBAHHON OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOIO 00Iero 00pa3oBaHUsI OOYUYaIOIIMXCS C
3a/Iep’KKOM TICUXUYECKOro pa3BuTusA. B pabodeil mporpamMme ydT€HB HUAEU H
nosiokeHus: KoHuenuuu pa3BUTHS MaTeMaTHdyeckoro obOpaszoBanus B Poccuiickoii
Qenepauum.

O01mas xapakrepucTuKa yueOHOro npeamera «MaremaTuka

VYuebnpiii mpenmer «MaTemaTuka» BXOIWT B TPEIMETHYIO 00J1acTh
«Marematuka u uHbopMaTuka». OH CMOCOOCTBYET Pa3BUTHUIO BBIYHUCIUTEIBLHOU
KYJAbTYpbl MU JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TMOJIb30BATHCS
aNropuTMaMM, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJHUMBIX B
MOBCEIHEBHON Jku3HM oOydaromuxcss ¢ 3[IP. VY4eOHblii mipeamer pa3BUBaeT
MBIIIUICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAIBbHYIO T'PAaMOTHOCTb,
YMEHHUSI ~ BOCIIPUHMMATh W KPUTHYECKH  aHAIM3UPOBaTh  HMH(OPMAIIHUIO,
MPEACTABICHHYIO B Pa3IUYHBIX (popmax.

OOydeHne mMaTeMaTHKe Ja€T BO3MOKHOCTh pa3BHBaTh y oOydaronuxcs ¢ 3[1P
TOYHYIO, paIlMOHAIBHYI0O M HMH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamoOojee
MOAXOSIINE SI3bIKOBBIE, CUMBOJIMUECKUE, rpaduuecKue CpeacTBa sl BBIPAKCHUS
CYXJECHUU W HarJSHOTO UX MIPEJICTABIICHUS.

Heo06XxoauMbpIM KOMIIOHEHTOM OOIIEl KYJIbTYpPhl B COBPEMEHHOM TOJKOBaHUU
SIBIIgeTCS o0Ilee 3HAKOMCTBO C METOJAaMU IIO3HAHHSA JIEMCTBUTEIHHOCTH,
MPEJCTABICHUE O MPEAMETE U METOJAX MATEMATUKHU, UX OTJIUYUNA OT METOAOB APYTHUX
€CTECTBEHHBIX UM T'YMAaHHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUS] MATEeMaTUKHU
JUIS. PEIICHHsS] HAyYHBIX W TIPHUKJIAIHBIX 3a1ad. TakuMm oOpa3oM, MaTeMaTHYECKOe
oOpa3oBaHUEe BHOCHUT CBOM BKJIaJ B (hopMUpOBaHUE O0IIIEH KYJIbTYPhI U€TTOBEKA.

N3ydyeHne MaTeMaTHMKH TaK»K€ CIIOCOOCTBYET 3CTETUYECKOMY BOCITMTAHUIO
YEeJI0BEKa, MOHUMAHHUIO KpPAacOThl W M3AIIECTBA MATEMaTUYECKUX PaCCYXKICHUM,
BOCIIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJE€HU CUMMETPUHU.



[Iporpamma oTpaxkaer coaepkaHue oOydeHUs mnpenMery «Maremartuka» c
Y4ETOM 0COOBIX 00pa3zoBaTelbHBIX MOTpeOHOCTEN oOyuarouuxcs ¢ 311P. OBnanenue
y4eOHBIM TpenMeToM «MaremaThKa» NpPeCTaBIseT ONPEeNeTeHHYIO CI0KHOCTh s
yuamuxcst ¢ 3[IP. ¥V oOyuaronuxcs ¢ 3[IP nambosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHH CIIOBECHO-IOTUYECKUX (OPM MBIIUICHUS, TI09TOMY aOCTpakTHbIE U
OTBJICUCHHBIC KATErOpMHU UM TPYIAHOJIOCTYIHBI. B TOXXe Bpems IpH CleuaibHOM
oOyueHuM O0OydYarommecs MOTYT BBINONHATH 3afaHus 1o anroputmy. OHu
BOCIIPUUMYHKBBI K MOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOEHHOro crocoba pemieHus. CHIKEHHE pPa3BUTHS MBICIUTENbHBIX ONEpanuil u
3aMEJJICHHOE CTAHOBJICHHE JIOTMYECKUX JCUCTBUM IPUBOASAT K HEAOCTATOYHOM
OCMBICIIEHHOCTH COBEPIIAEMBIX YUYE€OHBIX NEHCTBUU. Y 00ydarommxcsi 3aTpyJHEHBI
CUYETHBIC BBIUUCIICHUS, MPOU3BOAUMBIE B yMe. B NMUCbMEHHBIX BBIUUCICHUSIX OHU
MOTYT MPOMYCKaTh OJMH W3 MPOMEKYTOUHBIX maroB. [Ipu paboTe ¢ YUCIOBBHIMU
BBIPQKEHUSAMH, BBIUUCICHHEM HX 3HAYEHUS MOTYT HE YAEPKUBATh MPaBWIbHBIN
nopsnok AeiicTBuid. [lpu ympoienuu, npeodpa3zoBaHuu BelpakeHuii yqamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PELIEHUE O IMOCIEN0BATENBHOCTH BBIITOJIHEHUS
nerucTBruil. KOHKPETHOCTh MBIIIJICHHS! OCJOXKHSET YCBOCHHUS HABBIKA PELICHHS
YPaBHEHUN, HEPABEHCTB, CHUCTEMbl YpaBHEHHMH. VM MallOJOCTYIIHO COBEpIIECHUE
00paTUMBIX ONEepaLUi.

Husknii  ypoBeHb  pa3BUTHSL JIOTHYECKHX  ONEpalMi, HEZOCTATOYHAs
O00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSAIOT U3ydeHue TeMbl «DyHKIuu»: npu
ornpeAeneHny  (YHKIMOHAIbHOM 3aBUCUMOCTH, TPH ONHCAaHUU TrpapuuecKoi
CUTYaIlUH, UCTIONb3Ysl T€OMETPUUECKH, anreOpandeckuii, GyHKIIMOHATbHBINA S3BIKH.
Hepenko ywamuecss He BUIAT pa3HULIBI MEXAY 00JIaCThbiO onpeaeneHus GyHKUUA U
00J1aCThIO 3HAUYCHUI.

Pemenue 3amay conpsikeHO € TPYIHOCTSIMU OQOpPMIIEHUS KPATKOW 3amucCH,
IIPOBE/ICHUS aHAJIM3a YCIIOBUA 3aJa4M, BbIJEIEHUS CylleCTBEHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitOTCS claenaTh YMO3aKIOYEHHE OT OOIIEro K YacTHOMY, HEpEIKO
BBIOMPAIOT HEpPALMOHAIbHBIE CIOCOOBI  pElIeHUs, HHOrAA OrPAHUYMBAIOTCS
MaHUMNYJSLHUSAMU C YUCTAMHU.

[Ipy w3yueHuum reoMmeTpuyeckoro marepuana oOydawomuecs ¢ 3IIP
CTAJKHUBAIOTCS C  TPYAHOCTBbIO  JENaThb  JIOTMUYECKHUE  BBIBOJBI, CTPOUTH
MOCJIEI0BATENbHBIE pacCykIeHUs. HerpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
NPUBOAUT K OIIMOKAM B PEIICHHH IeoMeTpuyeckux 3agad. OOywaromumecs MOryT
MOJIMEHUTH (POPMYITy, HETIPAaBUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ormmnodkam B
pelleHUH  3aJady  NOPUBOJAT  HEAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHbIE
npeacTaBiieHust. MM c0KHO BBIMOIHUTD YEPTEXK K YCIOBUIO, B TUCbMEHHBIX padoTax
OHU HE MOT'YT IIPUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3aIIOMUHAHUS U BOCIIPOU3BEACHHS Y4€OHOI0 MaTepuasa CHHUXKEHbI 110
NpUYrHE CIa00CTH MHECTUYECKOW JEATENhHOCTH, CYKEHHS o0beMa NaMsTH.
Oo6yuaronmumest ¢ 3I1P Tpebyercs Goibllie BpeMEHUM Ha 3aKperuieHHuE Marepuala,
aKTyaJIM3alus 3HAHUM 110 ONope NpPHU BOCIIPOU3BEICHUU.

J171st ipeo10NieHus TPYIHOCTEH B M3y4eHUH yueOHOro npeamMera «MareMaTuka
HeoOxonMMa ajanTtanus o0beMa M XapakTepa ydyeOHOro marepuaia K
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NO3HaBaTeNbHbIM BO3MOXKHOCTAM Yywamuxcs ¢ 3[IP. Cnenyer yueOHBIM MaTepuan
MIPENOJHOCUTh HEOOJBIIMMHU MOPLHIMH, YCIOXKHSS €ro MOCTENEHHO, HU3bICKUBATH
crocoObl  ajanTaluMy TPYAHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMUTENBHBIE; UCKIII0YaTh OTACIIbHbBIC TPYIHBIE 10KA3aTEIbCTBA; TEOPETUYECKUN
MaTepuall peKOMEHIYETCs H3ydaTb B IPOLECCE IPAKTHUYECKON IESATENbHOCTH I10
pemieHno  3agady.  OpraHudeckoe €AUMHCTBO MPAKTUYECKOM W YMCTBEHHOM
NESATENbHOCTH YYalllUXCSd HA YpOKax MaTeMaTHKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHHIO OA3UCHBIX MaTeMaTUUYECKUX 3HAHUN U yMEHUI.

Hean u 3agaun u3yyeHusi yueOHoOro npeamera «MareMmaTuka

[IpuopurerHbIMU yensamu 00ydeHHUs] MaTeMaTuke B 5—9 kitaccax sBIISIOTCS:

* (opMUpOBaHUE LIEHTPAJIBHBIX MATEMAaTUYECKUX MOHSATUH (YUCIIO, BEJIMYMHA,
reoMeTpudecKast durypa, nepeMeHHas, BEPOSITHOCTD, byHKIINA),
00€eCIIeUNBAIOIINUX TPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEMaTUYECKOIrO
oOpazoBanus ooy4arouxcs ¢ 311P;

* noxaseneHue ooyyatomuxcs ¢ 3[IP Ha 1ocTynTHOM AJ11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKHU U OKPYKAIOILIEr0 MUPa, IOHUMAaHUE MAaTEMaTUKH Kak
yacTu o01Iel KyJIbTyphl YEJIOBEUECTBA,

" pa3BUTUE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH O0ydaromuxcs c
311P, no3HaBaTenbHON AKTUBHOCTH, UCCIIEIOBATEIBbCKUX YMEHUM, KpUTUYHOCTH
MBIIIJIEHUS, HHTEPECA K U3YYCHUIO MaTEMaTUKH;

* (popMupoBaHue (GYHKUUOHAIBHOW MAaTEMAaTHUYECKOW TI'PAaMOTHOCTH: YMEHHS
pacrmo3HaBaTh MPOSIBICHUS  MaTeMaTHYEeCKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHbIX )KU3HEHHBIX CUTYALUIX U MPU U3YUEHUH JPYTUX
y4eOHBIX TPEAMETOB, NPOSBICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
(GopMynupoBaTh MX Ha S3bIKE MaTEMaTHMKHM M CO3[aBaTh MaTeMaTUYECKUeE
MOJI€NIM, MPUMEHATh OCBOCHHBIA MaTEeMaTMYECKUM ammapar s peuieHus
IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HHTEPIPETHPOBATH U  OLICHUBATh
NOJTy4YE€HHbIE PE3YJIbTATHI.

JlocTmkeHue 3THX 1esiel 00eCIeunBaeTCsl PEIICHUEM CIEAYIONUX 3a0ay.

* popmupoBats y oOyuaromuxcst ¢ 3IIP HaBblkM y4eOHO-ITO3HABATENbHON
NEeSTENbHOCTU: IJIAHUPOBaHUE palOThl, MOMCK PALMOHAIBHBIX MyTeH ee
BBIIIOJIHEHUSI, OCYLIECTBICHUSI CAMOKOHTPOJIS;

" CIIOCOOCTBOBATh HHTEIIEKTYaJbHOMY Ppa3BUTHIO, (OpPMHpPOBATH KaudecTBa,
HEOOXOANMBIE YEIOBEKY /ISl TOJHOIICHHOM KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKON JEATEIbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYUILINH, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CIOCOOHOCTU K MPEOOJICHUIO
TPYAHOCTEW;

* (opMUpOBaTh KIIOUEBbIE KOMIIETCHIIMM YYalllMXCAd B paMKax MNpPeIMETHON
obnactu «MaremMaTtuka U1 HTHPOPMATHKAY;

" pa3BUBAThH MOHATUHHOE MbIIIeHUs o0yyatomuxcs ¢ 3I1P;



" OCYILECTBJIATh KOPPEKIIMIO MO3HABATENbHBIX MpolieccoB oOyyaromuxcs ¢ 3I1P,
HEOOXOIMMBIX [JIsI OCBOEHHS NPOrpaMMHOr0 Marepuaia M0 Y4yeOHOMY
peAMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUH 00pa30BaATEIbHbIX AE(PUILIUTOB B
OCBOEHHUU NPEIIECTBYIOLUIET0 MPOrpaMMHOr0 Marepuajia y o0ydaroumxcs ¢
311P 1 HETOCTAaTKOB B MX MAaTEMAaTUYECKOM Pa3BUTHH;

" copMUPOBaATh YCTONYMBBIA MHTEPEC YUAIUXCS K IPEIMETY;

" BBISIBJISITH U PA3BUBATh MaTEMaTUYECKHE U TBOPUECKUE CTOCOOHOCTH.
OcCHOBHBIE IMHUU COAEpKaHUS Kypca MaTeMaTUKH B 5—9 kiaccax: «Hucna n

BBIUHCIICHUS», «Anrebpa» («AnreOpandeckue BbIpaKEHUS», «YpaBHEHUA U
HepaBeHCTBa»), «Dynkuuny, «['eomerpus» («I'eomerpuueckue GUIypel U HX
cBOMCTBay, «3MepeHrne reoMeTpuYeCcKuX BEIUYUH»), «BEeposITHOCTh U CTaTUCTUKAY.
JlaHHbIe TUHUM PA3BUBAIOTCS MapaJUIeNIbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAaKO HE HE3aBUCHMO OJHA OT JpPYyrod, a B TECHOM KOHTAaKTE€ H
B3aumozeiictBuu. Kpome »3Toro, ux oObeIuHSET JOrMueckas COCTaBISIoLIas,
TPaAULMOHHO ITPUCYILASl MATEMATUKE U IPOHU3BIBAOIIAS BCE MATEMAaTHUYECKNE KYPCHI
u conepxkatenbubie TuHUN. ChopmynupoBanHoe B dDenepaqbHOM rocyJapCTBEHHOM
0o0pa30oBaTeIbHOM CTaHJAPTe OCHOBHOTO 001Iero 00pa3oBaHUs TPEOOBAHUE «YMETh
OIIEpPUPOBATH MOHATUAMH: ONPEAECIEHNE, aKCHOMA, TEOPEMA, 10Ka3aTeIbCTBO; YMEHUE
pacrno3HaBaThb HWCTUHHBIE UM JIOKHBIE BBICKA3bIBAHUs, IPUBOAUTH IPUMEPH U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (GopMHUpOBaHHE JIOTHUECKMX YMEHHM pactpeensieTcs Mo BCeM rofam
oOy4eHHsI Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJIbTaTaM
ocBoenus [IpumepHoil pabouelt mporpaMMbl, pacrpeaei€HHbIM 0 ToJjaM 00y4YeHHUS,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIUAIbHBIM
BOIpocaM  oOywaromiuecss oOpamlainuch HEOAHOKPAaTHO, YTOOBI  OBJAJECHUE
MaTeMAaTUYECKUMHU TOHITUSIMH M HaBBIKAMHU OCYLIECTBILIOCH IOCIENOBATEIBHO U
MOCTYMNATEIbHO, C COOJIIOJICHHEM IPUHLMIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIFOUAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX MPEACTaBICHUIN 00Yy4YalomUXCs C
3I1P, pacumpsis u yriyosnsst e€, oOpa3ys mpoyHble MHOKECTBEHHBbIE CBs3u. OOmue
1enu U3ydeHus yuyeoHoro npeaMera «Martematuka» mnpeacTaBiienbl B [IpumepHoi
paboueil mporpaMMe OCHOBHOTO OOIIIEr0 00pa30BaHuUs.

Oco0enHoCTH 0TOOpPA M aJaANITALMH Y4eOHOT0 MATEPHAJIA N0 MATeMaTHKe

O6yuenue ydeOHOMY mpenMery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONTHUMAJIBHBIX YCJIOBHH JJI1 YCBOGHMS MPOrPAaMMHOI0 MaTepuaia 00y4YaroIUMHUCS C
3I1P. bonwioe BHUMaHUE yaensercss 0T00py yueOHOro Mareprasa B COOTBETCTBHH C
NPUHIIMIIOM JOCTYINHOCTH MpPHU COXpAaHEHHH O0OIIero 0a3oBOro ypoBHS, KOTOPBIH
JOJKEH IO COZIEP KaHUI0 U 00BbeMY OBITh alaliTUPOBAHHBIM AJis1 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHU C HMX O0COObIMH oOOpa3zoBaTelbHBIMU TOTpeOHOCTsIMH. Cremyer
o0jeruynTh oOBIaJeHue MarepuanoMm oOydarommmucs ¢ 3IIP mocpencTtBom ero
JE€TaJIbHOr0 OOBSICHEHUS C CUCTEMAaTUYECKUM MOBTOPOM, MHOT'OKPAaTHOM TPEHUPOBKHU
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B TMPUMEHEHUW 3HAHWUM, HCIONB3YS MPHUEMbl aKTyadu3aluu (BU3yalibHas oOIopa,
MaMsITKa).

[TpumepHasi mporpamma npeaycMaTpUBaeT BHECEHUE HEKOTOPHIX M3MEHEHUM:
yMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEIACHHI, BBHIHECEHHUE OTIECNbHBIX TEM WU
LEBIX Pa3/IeNIoB B MaTEpUaIIbI JJIsl 0030pHOr0, 03HAKOMUTEIBLHOTO N3YUYEHUS.

N3meHenus: nporpamMmsbl B 59—9 Kiaccax

Mamemamuxa ¢ 5 u 6 knaccax

B o03HakOMUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIHE TEMBI:
«Pumckas nymepanusi», «PaBubie ¢uryps», «lwmmaap, konyc, mapy», «KyO»,
«IIpssmoyronpHbIl napaienenuneny, «llepemenienre no KOOpAMHATHON OPSIMON»,
«Mopaynb uucna», «HUucioBble NpOMEXYTKH»; «Macmrad» (u3ydaercs B Kypce
«["eorpadus»); «300paxkenne reomeTpuyeckux (HUryp Ha HEIMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM LHPKYJIA, JIMHEWKH, YrojdbHUKA, TpaHCHOpPTUpa», «/lnuHa
OKpy)kHOCTHY, «Ilmomane kpyray, «IlapamiensHusie npsmMbiey», «lleprneHINKYISIpHBIE
npsiMbie», «OceBas U UEHTpalbHasi CUMMETPUN» (M3y4aeTcs B Kypce€ I'€OMETPHHM);
«beckoHeuHble TEepUOIUYECKHE JEeCATUYHBbIE ApoOH. JlecaTuuHOe NpUONKEHHE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcs B Kypce anreOpsl).

Cnenyer yMEHBIINTh KOJIMYECTBO YacOB Ha cileAyrouue Tembl: «PemeHue
Jorudeckun 3amau», «JlimHa orpeskayn, «lllkane», «PacnpenenurenbHbld 3aKOH
YMHOXEHHS», «3aluch IPOU3BEIEHUS ¢ OYKBEHHBIMU MHOXKUTEISIMUY, «[locTpoeHue
KOH(pUrypamii U3 4YacTed NpsSMOM, OKPYKHOCTH Ha HEJITMHOBAHHOM M KJeT4yaToi
oymarey, «Jlemurenn m kparabie. [IpusHaku nenumoctny, «HawmbOombmmii oOmIwiA
JENUTENh U HauMeHblIee obliee KpaTHoe. JleMMMOCTh CyMMBbl M TIPOU3BEACHUS».
«[IpuBenenue 1podu kK HOBOMY 3HaMEHATENI0», «Haxo0kIeHne 4acTu 1eJI0ro U LEJI0ro
no ero yactu». «OKpyrieHHe OecATUYHBIX apobeit». «PemieHue 3amau nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBiieHHe OYKBEHHBIX BBIPAKEHUN MO YCIIOBUIO
3amaun». BeicBoOOIuBIIIEIECS Yachl MOKHO HCIIONIB30BATh HAa TOBTOPEHHE (B HAYaJIE U
KOHIIE Y4eOHOr0 rojia), Ha U3yueHne Haubosee TPYAHbIX U 3HAYMMBIX TeM: B V KJacce
— Ha pelIeHne YpaBHEHUH, IPUBEICHHE APOOU K HOBOMY 3HAMEHATEINI0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX JpoOel, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTENIbHBIMUA U OTPULIATEIbHBIMU YHMCIIAMU, PELICHUE YPABHEHUH, CIOXKEHUE U
BBIUMTAHUE YUCEIN, COJIEPKAIUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHHUE U JIEJICHHE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B o03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIHE TEMBI:
«ppanuoHanbHbie yncna. JleicTBuTenbHble ynciay, «CpaBHEHHE AEUCTBUTEIbHBIX
qucen, apuhMETHIECKHE JCHCTBUS C JCHCTBUTCIBHBIMU 4nciaaMuy, «Haxoxnenue
NpUOMMKEHHBIX 3HAYEHUM KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHI TPETHEN U YETBEPTOM CTENEHEN PA3TI0KEHUEM HA MHOKUTENN», «DYHKIUSA Y
=vx u ee rpaduk», «llorpemHocTs M TOYHOCTH NPUOIMKEHUA», «UeTHble u
HeueTHble QyHKIMWY, «DyHKIMA y=x"», « DyHKIMSA y= ax’, ee rpaQMK U CBOICTBA.
I'paduku Gpynkumii y= ax? + N u y=a(x-M)?, «YpaBHEHHE C JBYMS IIEPEMEHHBIMU U €70
rpaduk», «['padpuueckuii crnocod perieHusi CHCTEMbl ypaBHEHHI», «300pakeHune



YJICHOB apU(PMETHUECKON 1 T€OMETPUUECKON MTPOrPECCHil TOUKaMU Ha KOOPIUHATHOM
MI0CKOCTU. JIMHEHHBIN U SKCHOHEHIMATBHBIN pocT. CI0KHBIE TPOLICHTHI.

Crenyer yMEHBIINTH KOJMYECTBO YAaCOB Ha H3ydyeHHE TeM: «DopMylibD»,
«/loka3aTenbCTBO TOXKAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMH,
«['paduk nuHEHHOTO ypaBHEHHS C ABYMs MepeMeHHBbIMUY, «I padudeckoe peiieHne
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEHHBIX YpaBHEHUI», «CBOMCTBA KBaJAPAaTHUYHOU
byHKITII.

BricBoOOouBIIMECS Yachl PEKOMEHIYETCS MCIONb30BaTh: JUIS  JIYYIIEeH
npopaOOTKK HauOosiee BaXXHBIX TeM Kypca: «PemeHue ypaBHeHui», «Pemienue
CUCTEM ypaBHeHUM», «COBMECTHBIE JACHCTBUS C Apo0siMuy, «lIpuMeHeHne CBOWCTB
apu(QMETUYEeCKOro KBaJpaTHOTO KOpHSA»; Ha TIOBTOPEHHE, pEIIeHHe 3ajad,
nmpeo0pa3oBaHre BEIPAKECHUM, a TAK)Ke Ha 3aKpeIIeHuEe N3YYCHHOT0 MaTepuaa.

TI'eomempusn

Crenyer OCHOBHOE BHUMAHHE YIEIUTh NPAKTHUYECKOW HAIPaBICHHOCTH Kypca,
UCKIIIOYMB U YOPOCTUB HamOoOJee CIOXKHBIM JUIsi BOCHIPUATHS TEOPETHUYECKHIA
matepuas. Ha ypokax reomerpur HEOOXOAMMO MAaKCHMAaJbHO HCIOJIb30BaTh
HarJIAJIHbIE CpeacTBa OOy4eHHs, OOJbIe MPOBOJIUTH MPAKTHUYECKUX pPabOT ¢
yyauuMmucs, pemats 3aga4ud. CTpouTh pelieHne 3a/1ay Mpu MOCTOSIHHOM OOpalieHuu
K HaIJISIAHOCTH — PUCYHKAM M YEPTEXKaM.

O3HakOMHTENBHO N1aTh TeMbl: «TeopemMbl M J0Ka3aTelbCTBO. AKCHOMBIY,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CylIeCTBOBAHME M  €IUHCTBEHHOCTH
MEPIEHAUKYIISIpA K OpsMoi», «MeToa TeoOMEeTpUYeCcKuX MecT», «MeToa yaBoeHus
Meauanbey, «Teopema daneca u TeopemMa 0 IPONOPLUUOHATIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHuKay, «/I3MeHeHne TPUrOHOMETPUUECKUX (DYHKIIUN TPU BO3pacTaHUU
yrinay, «@PopMynbl Uil PaJUyCOB BIIMCAHHBIX MW OINMCAHHBIX OKPYKHOCTEU
MIPAaBUWJIbHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE NPSIMOi», «/IBmxeHue», «CBOMCTBa
IBWXKEHUS», «TeopeMa 0 MpOU3BEIECHUHM OTPE3KOB XOPZ, TEOPEMBI O IIPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOW.

Cienyer yMEHBIIUTh KOJIMYECTBO YAaCOB Ha HM3ydyeHHE TeM: «CHMMeTpHUyHbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOI CUMMETpHUNY, «LleHTpaibHas CUMMETPHsI»,
«[Tapamnensubiit  mepeHocy, «lloBopor», «lIpeobpazoBanue mogodus. IlomoGue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C IOMOIIBIO
HUPKYJsl U JIUHEUKW», «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «PemieHue
TPEYroJbHUKOBY, «Ilomobue purypm.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHUE 3a]1a4 U IOBTOPECHHE.

Bepoamnocmov u cmamucmuka

B cBsi3u ¢ TeM, YTO NTaHHBIN KypC BBI3BIBAET HAUOOJBIINE CIOXKHOCTH IS
oOyuaromuxca ¢ 3IIP, cBsizaHHbIE CO CHUXKEHHBIM YpPOBHEM Da3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yYeHUEe JOJKHO CTPOMUTHCS Ha 0a30BOM YpOBHE U
JOCTYIIHOM JJI1 YYE€HUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEAYET YIEIUTh
paszznenaM, CBSA3AaHHBIMU C TIOBTOPEHHMEM IIPOMAECHHOTO MATEPHUANIA, YBEJIUYHUTH
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOW JIESITEIbHOCTHIO
00y4Jarommxcs.



HeoOxoqumo nepecMOTpeTh CcoAepKaHME TEOPETHUUECKOro Marepualia U
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuan NPENOJHOCUTH B IPOLECCE
pelieHus 3a7a4 U BBIIOJIHEHUA 3aJaHUM HArAJIHO-IIPAKTUYECKOr0 XapakTepa; He
TpeOOBaTh BHIBOJA W 3allOMHHAHUS CIIOXKHBIX (DOPMYJI, peHIeHUs HECTAHJApPTHBIX,
TPYROEMKUX 3alaHui. Psan TeM cienyeT n3ydaTs B 03HAKOMUTEIBHOM ILIAHE.

[TpumepHas mporpaMmma IpeoCTaBIseT aBTOPY pabodeit mporpaMMbl CBOOOIY
B paclpeielieHn MaTepuana 1o 4eTBepTsaM (Tpumectpam). Pactipenenenue BpeMeHU
HA W3Y4YeHHE TEM B TEUEHHE YYEOHOrO TOoJa CaMOCTOSTEIbHO OIpeaesIeTcs
o0pa3oBaTeIbLHON OpraHu3aIell U 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00 yJaIOIIUXCS
¢ 3I1P 1 ux ocoObIx 00pa3zoBaTEIbHBIX MOTPEOHOCTEH.

IIpumepHbie BUABI AesiTeIbHOCTH 00ydarmmxcs ¢ 3IIP, o0yciaoB/ieHHbIE
0co0bIMHU 00pa30BaTeJILHBIMHU NOTPEOHOCTAMH U 00ecTieYUBAIOIIHE
OCMBICJICHHOE OCBOCHHE COJIePKAHNH 00PA30BaHUA MO MPeIMeTy
«MaremaTtuka»

ConepxaHue BUIOB JaesTenbHOCTH obOydwarommuxcs ¢ 3I1P ompenenserca ux
0COOBIMU 00pa30BaATEIbHBIMU MOTPEOHOCTSIMU. [IOMUMO HMIUPOKO HCTHOIB3YEMBIX B
OOII OOO o0mux 1 Bcex 00y4YaroIIMXCsl BUJIOB JICSITEIBHOCTH CIEAYET YCUIUTh
BU/IBI ACSITEIILHOCTH CIIeU(PUIHBIC ISl JAHHOW KaTEropuu JeTei, 00eCIeunBaoIne
OCMBICJIEHHOE€ OCBOCHUE COJEp)KaHHUA O0pa3oBaHUs [0 TMPEAMETY: YCUJICHHUE
MPEIMETHO-TIPAKTUIECKON JEATENHPHOCTH C AaKTUBHU3AIMEH CEHCOPHBIX CHCTEM;
yepeOBaHWE BHJIOB JIEATEIBHOCTH, 3aJICUCTBYIONIUX pPa3jUYHbIE CEHCOpPHbBIC
CHUCTEMBI, OCBOCHHE MaTepHasia C ONOPOI Ha aJlTOPUTM; «ITOIIArOBOCTH» B U3YUCHHUH
MaTepualia; UCIOIh30BaHNUE JOTOTHUTEIILHON BU3YalIbHON OMOPHI (CXeMBbI, TITIa0JIOHBI,
OMOpHBIE TAOJIMIIBI); PEUYEBOM OTYET O Mpolecce M pe3yibTaTe JesATEIbHOCTH;
BBITIOJIHCHUE CIICNUANBHBIX 3aJaHui, O0ECMEeYMBAIOIMNX KOPPEKIUIO PETYIISAInn
y4eOHO-TI03HABATEIBHOM JIEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

[IpumepHasi TemMaTWdyeckas W TEPMHUHOJIOTMYECKAs JIGKCMKAa COOTBETCTBYET
OOII OO0O0.

Hnst obydarommxca ¢ 3I[IP cyiecTBeHHBIM SBISIIOTCA TMPUEMbl PabOThI C
JIEKCUYECKHM MaTepuajioM 1o mpeaMmery. [IpoBogauTcs crenmanbHas paboTa 1Mo
BBEJICHUIO B aKTUBHBIA CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaembie TEpMUHBI BBOISTCS Ha MOJTUCEHCOPHON OCHOBE, 00s3aTeIbHA BU3YaTbHAS
MOJIZIEPIKKA, AITOPUTMBI PAOOTHI C OIIPEIETICHUEM, OTTIOPHBIE CXEMBI JIJIs aKTyaIn3aIluu
TEPMUHOJIOTUH.

MecTto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepadbHbIM TOCYIAapCTBEHHBIM 00pPa30BaTENbHBIM
CTaHJapTOM OCHOBHOro 00miero oOpa3oBaHus y4deOHBIM mnpenMer «MaremaTtukay
BXOJUT B IMpeIMeTHyl0 o0nactb «MaTemaruka U UHGOPMaTHUKa» U SBISETCS
o0si3aTenbHBIM TS m3ydeHus. B 5-9 knaccax yueOnbIit npenmer «MaTemMaTHKa
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TPAAUIIMOHHO M3y4aeTcs B paMKax CJeIyIoUMX y4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «MaremaTuka», B 7-9 kimaccax — KypcoB «AmnreOpa» (BKIOYAsl 3JIEMEHTHI
CTaTUCTUKHW M TeOpuu BeposiTHOocTel) u «l'eomerpusi». Hacrosmelr mporpamMmmoi
BBOJIUTCSI CAMOCTOSITENIbHBIN yu4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMmmoit mpeaycmMaTpuBaeTcs BblieJIeHHe B y4eOHOM TUTaHe Ha
M3y4CHHUE MaTEeMaTUKH B 5—6 KJlaccax S yueOHBIX YacOB B HEJICIIO B TEUCHUE KaXKI0TO
roga o0yueHusi, B 7-9 kimaccax 6 yueOHBIX YaCOB B HEEIIO B TEUCHHE KaXKJOr0 T0/1a
oOyuenusi, Bcero 952 yueOHbIX Haca.

Copepxanue yuyeOHoro mnpeamera «MareMmaTtuka», NpPEICTABICHHOE B
[Ipumepnoii paboueit nporpamme, coorBercTByer DI'OC OOO, IIpumepHoit
OCHOBHOM 0Opa3oBaTelbHON TMporpaMMe OCHOBHOIO oOOIIero oOpa3oBaHWs,
[IpumepHOll aganTUPOBAHHOW OCHOBHOM OOpa30BaTEbHON MpOrpaMMe OCHOBHOIO
o01rero o0pazoBaHus 00YYaIOUUXCS C 3aJIEPKKOM MICUXUIECKOTO PA3BUTHSI.

TemaTuueckoe IUIaHUPOBAHME  YYEOHBIX KYpPCOB U PEKOMEHIyeMOe
pacrpezeneHue yueOHOro BpeMEeHH I U3yYeHUs OTJENIbHBIX TeM, MPEAJIOKEHHBIC B
HACTOSIILIE MporpaMMe, HaJl0 pacCMaTPUBATh KaK MPUMEPHbIE OPUEHTUPBI B TIOMOUIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYHUTETO. ABTOP
paboueil mporpaMMbl BIIpaBe YBEJIMYUTH MPEATIOKEHHOE YHCIO Y4EOHBIX YacoB Ha
TeMbl, TpeOyromue Oonee AIUTeNbHOro u3ydeHus oOydarommmucs c¢ 3IIP, wnwm
YMEHBUIUTH KOJIMYECTBO YACOB HA TEMbI, U3y4aeMble HA 03HAKOMHTEIBHOM YpPOBHE.
JlomycTuMO TakKe JIOKaJIbHOE NepepaclpeesieHue W TNEepecTaHOBKa 3JIEMEHTOB
COZepKaHUsl BHYTPM JAaHHOrO Kkjacca. KoauuecTBO MPOBEPOYHBIX  paboT
(TeMaTHYeCKUil U UTOTOBBIN KOHTPOJIb KQ4eCTBA YCBOCHUS Y4EOHOI0 MaTepHralia) U uxX
TUM (CaMOCTOSITENIbHBIE U KOHTPOJIbHbIE PabOThI, TECThI) OCTAIOTCSI HA YCMOTPEHUE
yuurtens. Takke yUUTellb BIPABE YBEIUUNUTh WM YMEHBIIUTh YUCIIO YU€OHBIX YaCOB,
orBen€HHbIX B IIpumepHoil pabouelt mporpamme Ha 0000lIE€HHE, TOBTOPEHUE,
CUCTEMATU3alMI0 3HAaHUW OO0ydarommxcsa. EJUHCTBEHHBIM, HO TNPUHLHUIIAAIBHO
BaXXHBIM KPUTEPHEM, SIBJISIETCS TOCTH)KEHHE PE3yJbTaTOB OOY4YEHHs, YKa3aHHBIX B
HACTOSIIIEN MPOrpaMMe.
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ITPUMEPHA A PAGOYA S I[TPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCHI

Henu u3yuenust yaeOHOro Kypca

[TpuopuTeTHBIMH HENAMH 00yUYEHHUSI MaTEeMaTHKE B 5—6 Kiaccax sBISIOTCS:

" npoaobKeHue (HOPMHUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX MOHATHH (UHCIIO,
BEJIMYMHA, reomMeTpudeckas (urypa), o0ecrneuynBaromux MpeeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMAaTHYECKOr0 00pa30BaHUs 00yUaIOLINXCS;

" pa3BUTUE WHTEIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydaromiuxcs c
3I1P, mo3HaBaTelbHON aKTUBHOCTH, MCCIIENOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMATHUKH;

* nonBeacHUe oOyyaromuxcs ¢ 311P Ha 1O0CTymHOM /171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPY’KAIOILIEro MUPA;

* (opMupoBaHue (¢GYHKIMOHATBHOW MAaTEMAaTHMYECKOW T'PAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEaJbHBIX )KU3HEHHBIX CUTYyalHUsX,
IIPUMEHATh OCBOCHHBIE YMEHMS Il PEUICHUS NPAKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHPOBATH IOJIyYEHHBbIE pE3ylbTaThl W OLICHHBaTh HUX Ha
COOTBETCTBUE NPAKTHUECKONU CUTYALUH.

OCHOBHBIE JIMHUM COJEpKaHMsSI Kypca MaTemMaTUKu B S5—0 Kiaccax -—
apudMeTHIecKas ¥ TeOMETPUIECKasi, KOTOPBIC Pa3BUBAIOTCS MapalIeIbHO, KaXKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOM, a B
TECHOM KOHTaKT€ U B3auMOAEHCTBUU. Takke B Kypce MPOHUCXOAHUT 3HAKOMCTBO C
AIIEMEHTaMH alreOpbl U ONMUCATETHHOM CTATUCTUKH.

N3ydyenune apudmernueckoro Marepuana HayYMHAETCS CO CUCTEMAaTH3AlMHU U
pPa3BUTHA 3HAHUW O HATYpaJbHBIX YWCIAX, MOJYYEHHBIX B HaudajabHOW 1ikoie. [lpu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIBHOW TEXHUKU W (OPMHUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUW COUYETAETCA C PAa3BUTHUEM BBIUHCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTU C OOyYEHHEM MPOCTEUIIUM NpUEMaM MPUKUAKUA U OIEHKH PEe3yIbTaTOB
BbIUKCIICHHNA. 3ydeHnne HaTypaabHBIX YHCEN MPOJ0KAeTCs B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU OHATUAMU TEOPUH IETTUMOCTH.

Hpyroit kpynHbIi OJIOK B COepKaHUHM apuU(PMETUUECKON JIMHUU — ATO JIPOOH.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECSITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. JTo
MEPBBIM ATalm B OCBOCHHH ApOOEH, Korja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uAesIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJTHOM 00BEME MPEAINIECTBYET U3YUCHUIO JECATUIHBIX IPOOEH, U4TO 1EIecOo00pa3HO
C TOYKH 3PEHUS JIOTHKU W3JI0KEHUS YUCIOBOM JIMHUM, KOTJa MpaBWIa JEUCTBUH C
ACCATUYHBIMUA JApOOSAMH MOKHO OOOCHOBATh YK€ M3BECTHBIMHU aJITOpPUTMaMHU
BBITNIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMHU IpOOSIMHU. 3HAKOMCTBO C JECATHUHBIMU
IpOoOsIMU PaCHIMPUT BO3MOXKHOCTU JIJIsi TIOHUMAaHHUS OOY4YarOIIMMHCS MPUKIATHOTO
MIPUMEHEHUS] HOBOM 3alUCH MPU U3YUYEHUH JPYTUX NPEIMETOB U MPU MPAKTUUECKOM
ucnonb3oBaHuu. K 6 kjaccy oTHeECEH BTOpOM H3Tam B HM3Y4YEHUHM JIpoOeH, rie
IIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUsS W IpeoOpa3oBaHus IpoOeH,
OCBOEHUE HOBBIX BBIUHCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBHIYUCIICHHUI,
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B TOM YHUCJI€ 3HAYEHUUN BBIPAKEHUMN, COIEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOH, YCTAHOBIIEHUE CBSA3EM MEXAY HUMH, PACCMOTPEHUE MPUEMOB PEILIEHUS 3a7a4
Ha Apoou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C IMOHSATHEM IPOIIEHTA.

Oco0EHHOCTBIO M3YYEHUS MOJTOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI SIBIISETCS
TO, YTO OHU TAKKE MOT'YT PaCCMaTPUBATHCS B HECKOJIHKO 3TarnoB. B 6 kiacce B Havase
n3ydeHus: TeMbl «l10J0KHUTENBHBIE U OTPULATEIBHBIE YHCIIA» BBIAEISAETCA NMOATEMA
«lensle yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YWCIAMH H
NEUCTBUSAMHU C TOJOXKHUTEIBHBIMA M OTPULATEIbHBIMA YHCIAMU IPOUCXOJIUT HA
OCHOBE COJAEPKATEIBHOI0 IMOAXO0Aa. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYaIIUXCs IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHSIMU TEMBI, B TOM
Yyclie W C TpaBWIAMHU 3HAKOB MpPU BBINOJHEHUH apU(PMETHUYECKUX JEHCTBUU.
M3ydeHre panMOHAIbHBIX YHCENl Ha 3TOM HE 3aKOHUYUTCS, a OyJIeT IpPOAOKEHO B
Kypce anredpbl 7 Kilacca, YTo CTaHET CIEAYIOIUM MPOXO00M BCEX MPUHIIUITHAIBHBIX
BOIIPOCOB, TEM CAMBIM pa3/ieJIeHuEe TPYIHOCTEN 00Jieryaer BOCIpUaATHE MaTepuana, a
pacrnpezesneHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Tpn oOydyeHMM pEIIeHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIMOJIb3YIOTCS
apumeTnueckue NpueéMsl perieHus. TeKCToBbIE 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIMTENBHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCS 3aa4d CJIETYIOLINX
BUJIOB: 3a/Jayd Ha [JBWKEHHWE, Ha 4YacTH, Ha TMOKYNKH, Ha paboTry U
IIPOU3BOJUTEIBHOCTh, Ha NPOLIEHTHI, HA OTHOWIEHUA W npornopuuu. Kpome Ttoro,
oOy4aroluecs: 3HaKOMSTCS C NpUEMAMM pELIEeHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcs paboTaTh ¢ HHGOPMAIMEH, IPEACTABICHHON B (POpME TAOJIHIT UITU
qUarpamm.

B Ilpumepnoit pabouedt mporpamMme MNpeaycCMOTpPEeHO (OpPMHUPOBAHUE
MPOIEIEBTUYECKHX aNreOpandyeckux mpeacTaBiieHnii. bykBa Kkak CUMBOJI HEKOTOPOTO
yyciaa B 3aBUCHMOCTH OT MAaTEMATHYECKOTO KOHTEKCTA BBOAMUTCS IOCTEIEHHO.
BykBeHHass CUMBOJIMKA IIUPOKO HCIIONB3YETCS MPEXAE BCEro Ui 3alucu oO0UIuX
YTBEPXKICHUNA W TpeioxkeHud, (opMya, B YaCTHOCTH JJis  BBIUYMCICHUS
Tr€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD» YUCIA.

B kypce «Marematuku» 5—6 KIIacCOB MpEICTaBIICHA HAIJIsiAHAs F€OMETpUs,
HampaBJieHHass Ha  pa3BUTHE OOpPa3HOrO0  MBILUICHHS, MNPOCTPAHCTBEHHOTO
BOOOpaKEHUs], U300Pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3yUYE€HUU T€OMETPUH,
KOTOPBIM OCYILECTBISECTCS Ha HAIVISIAHO-TIPAKTUYECKOM YpPOBHE, OINUPAETCS Ha
HarJIAIHO-00pa3Hoe MbIlIeHue oOydaronuxcs. bonbliasgs posib  OTBOAUTCS
IIPAKTUYECKOM  JIEATENBHOCTH,  OIBITY,  OKCIEPUMEHTY,  MOJACIMPOBAHUIO.
OOyyaroiuecss 3HAKOMATCS C TE€OMETPUYECKMMU (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEHIIUMHU KOH(UTyparusiMu, ydaTcsi M300pakaTh MX Ha
HEJTMHOBAHHOM W KJeT4aTol Oymare, pacCMaTpuBalOT MX IpocTeiiue cBoicTBa. B
MPOLIECCE M3YUYEHHUSl HAIJISIIHOW F€OMETPUU 3HAHUS, NOJyYeHHbIE 00YyYarolUMUCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIUIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY MmaHy B 56 Kjaccax H3ydaeTcsi MHTETPHUPOBAHHBIN
npeamer «MaTtemaTtukay, KOTOPBIH BKIIOYaeT apUpMETHUYECKUM Marepuan MU
HaIJIAJHYI0 TEOMETPHIO, a TAKXKE MPONEAEBTUUECKUE CBEACHUS U3 alIreOphbl, 3JIEMEHTHI
JIOTHKY ¥ Hayayla OMUCcaTeIbHOU CTAaTUCTHUKH.

VYueOHbIi MJIaH Ha U3yUYCHHE MaTeMaTUKU B 5—6 Kilaccax OTBOJAUT HE MEeHee 5
y4eOHBIX YacCOB B HEJENIO B TEUEHHE KaXKJIOro rojga o0yudeHus, Bcero He MeHee 340
y4eOHBIX YacOB.

Copep:xanne y4eOHOT0 Kypca (1mo rogamM o0y4eHus )

5 KJIACC

Hamypanshnule uucna u nyop

Harypansnoe uymcno. Psg watypanbHbix uuncen. Ywucino 0. M3oOpaxenue
HaTypaJIbHBIX YUCET TOUKAaMU Ha KOOPAUHATHON (YMCIIOBOM) MPSAMOIA.

[To3unmonHass cucrema CuUHCleHUs. Puwmckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienua®. JlecaTHIHas CUCTEMa CUMCIICHUS.

CpaBHEeHUE HATypaJIbHBIX YHCEN, CPABHEHUE HATYpPaJbHBIX YHCEI C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHHE HATYPAIbHBIX YHCE.

CiioxeHne HaTypalbHBIX YMCEJ; CBOMCTBO HYJS IPHU CIOXKEHUH. Bprumtanne
KaK JeWcTBHe, 00paTHOE CJIOKEHUIO. Y MHOKEHHE HATYpaJIbHBIX UYHCEN; CBOMCTBA
HYJISI U €UHULBI TIPU YMHOXKEHUU. JleneHne kak aecTBre, 00paTHOE YMHOKEHHUIO.
Kommonentsl  peucTtBui, cBA3b  Mexay HuMu. [IpoBepka  pesynbrara
apudmerndeckoro nevctBus. IlepemecTuTenbHOe U cOYETaTeNIbHOE CBOWMCTBA
(3aKOHBI) CIOXKEHHUSI M YMHOXEHUS, pacnpeodeiumenbHoe C80UCME0 (3aKOH)
VMHOMNCEHUSL.

Hcnons3oBanue OyKB isi 0003HAYEHUSI HEM3BECTHOTO KOMITOHEHTA W 3alUCH
CBOMCTB apu(PMETUIECKUX JICHCTBHIA.

Henumenu u xpamuvle uwucia, pasziioKEHUEe Ha MHOXUTEnH. lIpocteie u
coctaBHble uucna. [Ipusnaxu derumocmu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

Crenenb C HaTypaJibHbIM I[IOKAa3aTelIeM. 3alKCh YKCIAa B BHUIAE CYMMbI
pPa3psAIHBIX CIAaracMbIX.

HucnoBoe BbIpak€HUE. BbBIUMCIIEHHME 3HAYEHUM YMCIOBBIX BBIPAKECHUN;
MOPAJOK  BBINOJIHEHUS  AcucTBUM.  HMcronmp3oBaHWE  TIpU BBIYMCIICHUAX
MIEPEMECTUTENIBHOTO U COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHS,
PACnpeoenumenbHo20 CBOUCMBA YMHONCEHUSL.

Apodu

[IpencraBmenne o JOpobm Kak crmocobe 3amucu  4YacTH  BEIWYUHBI.
OO6bikHOBeHHBIE poOu. [IpaBuiibHbIE U HEeNpaBUIIbHBIE ApoOu. CMellanHas ApoOb;

1 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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MPEICTABICHUE CMEIIAHHOM 1po0U B BUIE HEMPABUIILHON APOOU U BbIJIEJIECHUE 1IEI0N
YacTH YMCJIa U3 HENpaBWIbHOU apoou. M300pakeHne npoldeil ToukaMu Ha YHCIIOBOM
npsimoil. OcHoBHOE cBOMCTBO nipoOu. Cokpawenue opobeii. llpusedenue opodbu k
Hogomy 3uamenamento. CpaBHeHUE ApoOeil.

CrnoxxeHue M BbIYUTAHUE JpoOel. YMHOXKEHUE U JeNeHHe ApoOei; B3auMHO-
oOpatHbIie podu. Haxoowcoenue wacmu yeno2o u yeioeo no e2o Yacmu.

Jlecatuunas 3amuchk npoOeid. [lpemcraBmeHue aecsITUYHONW nIpoOW B BHUIE
OOBIKHOBEHHOM. M300pakenne AecsITUUHBIX poOel TOYKaMHU Ha YMCIOBOU MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernyeckue JEUCTBUSA €  JACCATHYHBIMU  JApoOsMu.  OkpyeneHue
oecsimuuHwvlx 0Opooel.

Pemmenne TeKCTOBBIX 3aa4

Pemenue TekcToBBIX 3a/1a4 apuMETUYECKUM CIOCOOOM. Pewierue nocuieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOA*CHbIX apuarmos. VIcnonb30BaHuEe IpH
pEIIeHUH 331249 TAOJIHI] U CXEM.

Pemenue 3amay, coaepKamuX 3aBHCHMOCTH, CBS3BIBAIONINC BEIUYMHBI:
CKOPOCTh, BPEMsI, PAaCCTOSHUE; TIeHa, KOJIMYECTBO, CTOMMOCTh. ETMHUITBI U3MepeHus:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMSI, BPEMEHHU, CKOPOCTU. CBS3b MEXAY €IMHULIAMU
W3MEPCHUS KaXKION BETMIHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBiieHre JaHHBIX B BHJIC TAOJIUII, CTOJIOYATHIX THArPaMM.

HarasigHasi reomerpus

Harnsanaele npeacraBieHus o purypax Ha TUIOCKOCTH: TOUYKa, MPsiMasi, OTPE30K,
Jy4, yroi, JIJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. IIpsMon, octpsli,
TYIION Y Pa3BEPHYTHIC YIJIbI.

JlnHa OTpe3ka, METPUYECKUE SIWHMIIBI JUIMHBI. J[JTMHA JIOMaHOH, TIEpUMETp
MHOTOYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIII0B C IIOMOIIBIO TPAHCIIOPTHPA.

Harmsimaple mpeicTaBieHUS O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK;
MPSIMOYTOJILHUK, KBAJIPaT; TPEYTOIBHUK, O paseHcmae huyp.

N3obpaxkenne ¢uryp, B TOM uuclie Ha kietdaror Oymare. [locmpoenue
KOHueypayuti u3 uacmeti Npsamou, OKPYHCHOCMU HA HEeTUHOBAHHOU U KIemuamotl
bymaee. VIconb30BaHWE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomaas MPSAMOYrOJIbHMKA W MHOTOYTOJIBHMKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (Quryp, m300pakE€HHBIX Ha KJieT4atod Oymare.
EaunHuis uamMepenus mioaiu.

Haensaonvie npedcmasnenuss 0 npocmpancmeenuvix uaypax: npsamoy20bHbllL
napannenenuned, Kyo, MHo202paHHuku. M3oopasicenue npocmetiuiux MHO202PAHHUKOS.
Pazeépmru xyba u napannenenuneoa. Cozdanue mooenell MHO20CPAHHUKOS (U3
bymazu, nposooKU, NAACMUIUHA U Op.).

O6vém npsamoyeoibHo20 napaiieienunedd, Kyoa. Eounuyvt usmepenus 00véma.

6 KJIACC

Hamypanovnvie uucna
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ApudmMernyeckre JEUCTBHSI C MHOIO3HAYHBIMM HATYpPAJIbHBIMU YHUCIAMH.
YucnoBble BIpAKEHUS, OPSAOK ACHCTBUH, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MIPU BBIYUCIICHUSIX TEPEMECTUTEIBHOIO UM COYETATENbHOTO CBOMCTB CIOXKEHUS U
YMHOXEHHUSI,  pacnpedeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HATypaIbHBIX YHCEIL.

JlenuTenu u KpaTHbIE YUCIIA, HAUOOIbUWUL 0OWuULl Oelumenb U HAUMeHbulee
obwee kpamuoe. [enumocms cymmol U npousseoenusi. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHAsT Jpo0b, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue IpoOei.
CpaBHeHue U yrnopsiiouuBaHue ApooOeil. Pemenne 3amay Ha HAXOXKIEHUE YACTU OT
LEeJIoro M ULeJaoro mo ero yactd. JpoOHoe uMcino Kak pe3ynbTaT JeJeHUs.
[IpencraBnenne AecATUYHONM APOOU B BHUJIE OOBIKHOBEHHOW JAPOOM MU BO3MOMKHOCTH
MIPEICTABICHNUS OOBIKHOBEHHON ApoOHM B BHJE JECATUYHOW. JlecsTuuHble ApoOH U
MeTpHUYecKasi cucreMa mep. Apudmerndeckue AEHCTBUS W YHUCIOBBIC BBHIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUH. Macwimab, TPONOPIUSL.
IIprumeHenune nponopuui MpyU pELICHUH 3a/1a4.

[Tonsitue mponieHTa. Beruucienue mpoieHTa OT BEIUYMHBI U BETUYUHBI 110 €€
MPOLIEHTY. BhIpakeHre MPOIEHTOB NeCATUYHBIMH JpoOsmu. Pemienune 3amad Ha
MPOLIEHTHI. BripakeHre OTHOIIIEHUS! BETUYUH B TIPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHovle Yucia

[TonoxutenbHple W OoTpUlaTeNbHble uncna. llenbie umcna. Moodyrnw uucaa,
eeomempudeckas uHmepnpemayus Mooy uucia. V3o0paxkeHue uucen Ha
KOOPAMHATHOM NpAMOU. Hucnosvle npomerncymru.

CpaBHeHue umncen. Apudmerudyeckue HEUCTBUS C TMOJOKHUTEIbHBIMA U
OTpHUIIATEIbHBIMU YUCIIAMHU.

[IpssMmoyronbHas cucTeMa KOOpJAWHAT Ha IIOCKOCTH. KoopawHATHl TOYKH Ha
IJIOCKOCTH, abcuucca U opauHara. [locTpoenue Touek U (GUryp Ha KOOpJAMHATHOM
IJIOCKOCTH.

Bykeennvie eviparcenus

[Ipumenenue OyKB JjIsl 3alUCU MATEMATUUYECKUX BBIPAKCHUN U TIPEIJIONKEHU.
CpoiicTBa apudmerndyeckux JIeUCTBUN. DykgenHvle Gblpadcenus U YUCI08ble
noocmanoeky. ByKBEHHbIE PABEHCTBA, HAXOXKIECHUE HEM3BECTHOI'0 KOMIIOHEHTA.
dopmyiibl; HOpMyIBl IEpUMETpa M TUIONIAIA MPSMOYTOJIbHUKA, KBaapaTa, 00béma
napannenenuneod u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TekcToBBIX 3a/1a4 apuMETUYECKUM CTIOCOOOM. Peuierue nocuieckux
3a0au. Pewenue 3a0au nepeb6opom 6cex 603MONCHLIX BAPUAHMOB.

Pemienne 3amau, colepalmpx 3aBUCMMOCTH, CBSI3bIBAIOIIMX BEJIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh; MPOU3BOJIUTEIHHOCTD,
BpeMsi, 00bEM paboThl. EnUHMIIBI U3MEPEHMs: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEKly €AUHULIAMU U3MEPEHUS KaXK/10W BEIIMYHHBI.

Pemienue 3aad, CBA3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHATHLHOCTBIO BEJTUYHH,
MPOIIEHTaMU; PEIIEHHE OCHOBHBIX 334 Ha APOOU U MPOLICHTHI.
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Oyenka u npukuoKa, oKpyeieHue pe3yibmamad.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCIIOBUIO 3A0AYU.

[IpencraBnenure OaHHBIX C TOMOIIBI0 Tabmui W auarpamm. CroiOyaTbie
JIUarpaMMBbl: YTEHHE U ITOCTpOeHHEe. UTeHrne KPYTrOBBIX THarpaMM.

Haznaonasn zeomempus

Harmsinabie npeacTaBiaeHus o GUrypax Ha INTOCKOCTH: TOYKA, TIpsiMasi, OTPE30K,
Jy4, yrojl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOIBHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoscenue 08yx npsamuvix Ha niocKocmu, napaiieibHvle npsamble,
nepneHouKyiapuvie npsamvle. I3MepeHne pacCTOSHHUM: MEXAY JBYMsI TOYKaMH, OT
TOYKH JI0 TIPSIMOM; ITTHHA MapIIpyTa Ha KBaJpaTHOU CETKE.

W3mepeHne W TOCTPOCHHME YIJIOB C TOMOIIBIO TpaHCIoOpTUpa. Bumasl
TPEYroJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTOIbHUK, IIPUMEPBHI
YeThIPEXYTOIbHUKOB. [IpIMOYTrONbHUK, KBaJpaT: MCIOJIb30BAaHUE CBOWCTB CTOPOH,
yIJI0B, ANaroHaneil. M3obpasicenue ceomempuyeckux gpueyp Ha HeTuHO8AHHOU Oymaze
C UCHONb308AHUEM YUPKYJA, TUHEKU, Y20lbHuKa, mparncnopmupa. IlocTpoeHus Ha
KJIeTuaTon Oymare.

[Tepumerp MmHOTOYTONMBHUKA. [lOHSTHE TIIOMAMN PUTYPHI; €AMHUIIBI H3MEPEHUS
rwiomaan. [pubnmwxénHoe n3Mepenue miomaay Guryp, B TOM 4rciie Ha KBaJIpaTHOU
cetke. [Ipubnusicénnoe usmepenue ONUHbl OKPYHCHOCIU, NAOWAOU KpYed.

Cummempusi. yeHmpanvHas, ocesas u sepranvhas cummempuu. [locmpoenue
CUMMEMPUYHBIX Duyp.

Haensaonvle npedcmasnenus o npocmpancmeeHusix gueypax: napaiienenuneo,
KyO, npusma, nupamuod, KOHYC, UYUIUHOp, wap u cepa. H3zobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO202pAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymacu, nposooKu,
naACmMuIuHa u op.).

llonamue o06véma, eounuyvl uzmepenus oowveéma. OObEM NPAMOY201bHO2O0
napanienenuneod, Kyoa.
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I[TPUMEPHA PAGOYA ITPOITPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBHI

Henu u3yuenust yaeOHOro Kypca

AnreOpa SBISETCSA OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIMKOJBI: OHA
oOecrieynBaeT H3y4YeHUE IPYrUX IHUCIUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK U
I'YMaHUTAPHOT' O LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIJIsl MPOAOIKEHUS] 00pa3oBaHus U
B TOBCEJHEBHOW >XW3HHU. Pa3Burrhe y oOydHaromMxcs Hay4YHbIX MpPEACTaBICHUN O
MIPOUCXOXKIECHUU
U CYIIHOCTH anreOpanueckux aOcTpakiuii, croco0e OTpakeHUsT MaTeMaTH4eCKOM
HAyKOW SIBIEHUW U TMPOIECCOB B MPUPOJIE M OOLIECTBE, POJIM MATEMAaTHUYECKOIrO
MOJICIMPOBAHUSI B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS W KAYeCTB MBIIUICHUS, HEOOXOMUMBIX NIl aJanTaiiy B
COBPEMEHHOM LHU(ppoBOM obIiecTBe. M3yduenue anreOpbl ecTeCTBEHHBIM 00pa3oMm
o0ecrnieurBaeT  pa3BUTUE  yMEHUA  HAOMOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS M BBIBOABI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOphl 00ecmeurnBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYyYalOIIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHusi, 0000IIEHWEe W KOHKPETH3alMIo, a0CTparupoBaHUE U AaHAJIOTHIO.
OOyuenue anrebpe mpeArnojaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESATENbHOCTH  OOYYAIOIIMXCA, TI03TOMY CaMOCTOSTENbHOE pelleHue 3aaad
€CTECTBEHHBIM 00pa3oM SBISIETCA peanu3aiueld JAesTeIbHOCTHOrO IPUHIUIIA
o0y4eHHUs.

B crpykrype mporpammbl yueOHOTO Kypca «AnTedpa» OCHOBHOW IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToAnYecKkue nuHuu: «YHucna wu
BBEIYHCIICHUSY; «ANTeOpandecKre BhIpaXEHUN»; «Y paBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxnas u3z aTuX copepKaTelbHO-METOJUYECKUX JIMHUM pa3BUBAETCS HA
MPOTSDKEHUU TPEX JIET M3YYEHHsI Kypca, €CTeCTBEHHBIM O0pa3oM MepervieTasich U
B3aMMOJICHCTBYS C JIPYTMMHU €ro JUHHUSAMHU. B Xoae u3zydyeHus kypca oOydaronumcs
MPUXOJIUTCST JIOTUYECKU PaACCykAaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
s3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOYHUTH B MPOTrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMaTHYECKOI0 00pa30BaHUs U
CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYalOlMMHCSI ~ OCHOB  YHHBEPCAJIbHOI'O
MaTEeMaTUYECKOro si3blKa. TakuM 00pa3oM, MOXKHO YTBEPKJATh, YTO COJEPKATEIbHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» sIBISETCS €ro WHTETPUPOBAHHBIN
XapakKTep.

Conepxxanue nuHuM «Yuciaa W BBIUMUCICHUS» CIIYXKUT OCHOBOW IS
JaTbHEUIIIEr0 M3Y4YEHUsI MATeMaTHUKH, CHOCOOCTBYET Pa3BUTHUIO y OOyYarolUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMAMH, a
TaKXke MPUOOPETECHUI0 MPAKTHUUECKUX HABBIKOB, HEOOXOAUMBIX sl MMOBCEIHEBHOMU
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppaIMOHABLHBIMU YKCIIaMHU, (OPMHUPOBAHUEM TPEACTABICHUN O JACHCTBUTEIHHOM
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qucie. 3aBepleHue OCBOCHHSI YUCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOIIero
oOpa3oBaHUs.

CopepxaHnue IByX anreOpandecKux JIMHUNA — «AredpandecKkue BbIpaXeHUs» U
«YpaBHEHHST W HEpPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYarOIIUXCs
MaTeMaTUYECKOTo amnmapara, HEOOXOAMMOIo [UIsl pelleHHsl 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M TNMPAKTHUKO-OPUEHTHUPOBAHHBIX 3a7a4y. B OCHOBHOM IIKOJE
y4eOHbI MaTepuan TIPYIIUPYETCS BOKPYI PalMOHAIBHBIX BbIpaK€HUH. Auredpa
JEMOHCTPUPYET 3HAYECHUE MAaTEMAaTUKH KaK SI3bIKa JUJISl IOCTPOEHUSI MAaTEMaTHYECKUX
MoOJIeNiel, ONMMCaHusl MPOLIECCOB W SIBIIEHUU peandbHOro Mupa. B 3amaun oOydeHwus
anreOpe BXOIAT TakKe JalbHEWIIee pa3BUTHE aJITOPUTMHUYECKOIO MBIIIICHUS,
HE0OXOIMMOro, B YaCTHOCTH, /JIi OCBOCHHUSA Kypca WH(GOpPMATHKH, W OBJIaJCHUE
HaBbIKAMHU J€AYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue CUMBOJIBHBIX ()OPM BHOCUT
CBOM creuuduueckuil BKJIaJ B pPa3BUTHE BOOOPaXKEHMs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIbHO-TpapUUECKOil JTUHUM HALIEJICHO Ha MOJydYeHHE
IIKOJIbHUKAMU 3HAHUN O (YHKIMSAX KaK BaKHEHIIEH MaTeMaTHUYeCKON MOJENTH IS
ONMMCAHMSI U UCCIEIOBAHUS Pa3HO-00pa3HbIX IMPOILIECCOB W SBJIECHUN B MpUPOJE U
obuiectBe. M3yueHue 3Toro marepuaina crnocoOCTBYET Pa3BUTHIO y OOYHAIOIIMXCS
YMEHUS HCIIOJIB30BaTh Pa3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MaTEMaTUKH —
CIIOBECHbIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIad B (OpMUpPOBAHUE
MPEICTABICHUNA O POJIM MATEMATHKY B PA3BUTHH LIMBWJIM3ALUU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yuebHOMY TuTaHy B /-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CIEAYIOIINE OCHOBHBIC pa3Jeibl COJICPKAHUS:
«Yucna u BBIYUCICHUS», «ANTeOpandecKkue BBIpAKCHUS», «YPaBHEHUA W
HEpaBEHCTBaY, «DYyHKIIUN.

VYueOHbIil M1aH Ha u3ydeHue anreOpel B 7-9 kiaccax OTBOJAMUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUCHHE KAXKIOro rojaa oOydeHUs, BCEro 3a TpH roja
o0yueHus — He MeHee 306 yueOHBIX 4acoB.

Conepixkanne yueOHOro Kypca (1o rogam ooy4eHus)

7 KIIACC

Yucna u eviuucnenusn

PanmnonajabHbIe yHCIa

JpoObu OOBIKHOBEHHbBIE W JECATUYHBIE, TEPEX0] OT OAHOU (OPMBI 3aMKCH
npobeii k gpyroi. [loHaTtwe paluMoHaIBHOTO 4YHWCA, 3aluCh, CpPaBHEHUE,
VOOPSAIOUYMBAHUE  pPAIMOHATIBHBIX  uuceld.  ApupmeTudyeckue  JCHCTBUA €
palMoHaJBLHBIMU YHUCJIaMU. PereHue 3aiad w3 peajbHOW MPaKTHKKA Ha 4YacTH, Ha
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TpoOH.

CreneHb C HaTypajJbHbIM IIOKAa3aTeleM: ONpeJeJeHue, Npeodpa3zoBaHue
BBIPAKEHUN HA OCHOBE OIPEIENICHHUS, 3aUCh OOJIBIINX YUCEIL.

[IpoueHTsl, 3anKMCh MPOLEHTOB B BUAE APOOH U ApOOHU B BUAE NPOLEHTOB. TpH
OCHOBHBI€ 33J1a4M Ha IPOLIEHTHI, PELICHHE 3a/1a4 U3 PEATbHOU MPAKTHUKH.

[I[puMeHeHne NPU3HAKOB  JEIMMOCTH,  Pa3JIO)KEHUE HA  MHOXKHUTEIU
HaTypAJIbHBIX YUCEI.

Peanpubie  3aBuCHMMOCTH, B TOM  4YHCle T@psiMas ©  oOpaTHas
IIPONOPLUOHATIBHOCTH.

Anzebpauueckue sviparxcenusn

[IepeMeHHbIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEPEMEHHOU. JlomycTumeble
3HAYEHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B BHUIE
dbopmysbl. Berurcnenus no gopmynnam.

[IpeoOpazoBaHne OYKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PABHBIE BHIPAXKECHHS,
mpaBwia MpeoOpa3oBaHMs CYMM M TMPOU3BEICHUN, MpPaBWIa PACKPBITUS CKOOOK U
MpUBEAEHUS MOJOOHBIX CIaraeMblXx.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OnHowieHsl U1 MHOrowieHbl. CterneHb MHOroudjeHa. CioKeHue, BBIUUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHMS: KBaApaT CyMMBI U
KBagpaTr pasHoctu. Dopmyisia pa3HOCTH KBaAparoB. PasnokeHue MHOTOWICHOB Ha
MHOXHUTEH.

Ypasnenusa

VYpaBHeHue, KOpEHb YpaBHEHHMs, NpaBWia NpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHerHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YPAaBHEHMUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBIEHUE YPaBHEHHUH IO YCIOBHIO
3a7a4u. Penienne TeKCTOBBIX 3a7a4 ¢ MOMOILIBK YPAaBHEHHUM.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux®. Cucrema IByX
JVHEWHBIX YypPaBHEHHMH C JBYMs IIEpEMEHHBIMU. PemieHne cucTeM ypaBHEHUU
croco0oM mojcTaHOBKU. [IpuMepsl pereHusi TEKCTOBBIX 337]a4 ¢ MOMOIIbIO CUCTEM
YPAaBHEHHI.

Koopounamowt u cpagpuxu. @yukuyuu

Koopaunarta Toukn Ha npsiMoi. UucnoBeie MPOMEKYTKH. PaccTossHrE MEXITY
JBYMsSI TOUKaMU KOOPJAUHATHOM MPSAMOM.

[TpsimoyronbHas cuctema koopauHar, ocu OX u Oy. AGcuucca u opJiuHaTa TOUYKH
Ha KOOpAMHATHON miiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX popmynamu. Yrenue
rpaduKoOB peasbHbIX 3aBUCIMOCTEH.

[Tonarue pynkumu. I'paduk Gynkunu. CroiicTBa pyHkumid. JInneitHass pyHKIms,
e€ rpaduk. I'paduk pyukimu Y = KX + b. I'paguuecroe pewenue nunetinvix ypasnenut
U cucmem JTUHEUHbIX YPABHEHU.

2 3}IGCB " J1aj1e€ KypCuBOM 0003HAYEHBI TEMBI, U3YUYCHUEC KOTOPHIX MMPOBOAUTCA B OBHAKOMHUTEIILHOM IIJIAHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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8 KJIACC

Yucna u évivucnenus

KBaaparHbiii kopeHb u3 uyucina. [lonamue 06 uppayuoHaibHOM yucie.
Jlecamuunvie npubnudicenusi uppayuonanvhvix uucen. CBOUCTBA apuPpMETUUECKUX
KBa/IPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPEoOPa30BaAHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYHCIICHUSM. /[elicmeumenvhbie Yucia.

Crenens c 11ebIM MOKa3aTeneM u e€ cBoicTBa. CTaHIapTHAs 3alKiCh YHUCIIA.

Anzebpauueckue evbiparcenus

KBagparHblil TpEXWIEH; pa3ioKeHUE KBAAPATHOIO TPEXWIEHA Ha MHOXKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanyueckoil JpoOwu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE, JEJIEHHe  anreOpamdyeckux  ApoOeil.
PanvonanbHbie BhIpaXXEHUS U UX TIPeoOpa3zoBaHue.

Ypaeuenusa u nepasencmea

KBanpaTtHoe ypaBHeHue, popMmysa KOpHEH KBaJIpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHEHNH, CBOASIINUXCS K IMHENHBIM U KBaJipaTHbIM. [IpocTenimme
IpOOHO-pallMOHAJIbHBIE YPABHEHUS.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs NePeMeHHbIMU U CUCHEM
JIUHEUHbIX YPABHEeHUll ¢ O08yMsa nepemeHuviMu. lIpUMepbl pelieHus: CHCTEM
HEJIMHEWHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aj1a4 anreOpandyeckuM CIiocoOOM.

UucnoBble HEpABEHCTBA UM MX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucteMbl JIMHEWMHBIX HEPABEHCTB C OJJHOM MepEMEHHOM.

Dyukyuu

[Tonsitue Pyukiuu. OOIaCTh ONpeneNeHus 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
CrniocoObI 3a1aHus QYHKIUH.

I'paduk pynkumuu. Yrenune coiictB pyHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIIUNA, OTPAXKAIOIIUX peabHbIE MPOIECCHI.

OyHKIMY, ONMKCHIBAIOIINE TPSIMYI0 ¥ OOpaTHYH NPOIMOPIHOHATHHBIC
3aBMCHMOCTH, uX rpaduku. Oyukmmuy = X%,y = X%,y = X, Y = k. T'paguueckoe

peuienue ypasHeHull u Cucmem ypasHeHul.

9 KJIACC

Yucna u ebluucnenus

JlelicTBUTEIbHBIE YHCJIA

PammonanpHbIC YHUCHA, UppAYUOHATbHBIE YUCIA, KOHEuHble U OecKoHeuHble
Ooecamuunvle Opobu. MHodcecmao OelicmeumenbHblX Yucel, 0eucmeumesbHble Yucid
Kak beckoHeunvle decamuynvie Opoou. B3aummno 00HO3HAUHOe COOMBEMCmauUe Medcoy
MHOACECMBOM OCUCMBUMENLHBIX YUCET U KOOPOUHAMHOU NPIMOIL.

Cpasnenue  OelicmeumenbHblX — uucel, apupmemuyeckue Oelcmeus ¢
OelicmeumenbHbIMU YUCTAMU.

N3mepenusi, npudIuKeHUs], OLEHKU
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Pa3mepbl OOBEKTOB OKpYKAIOIMIET0 MHpa, JUIMTEIBHOCTh IIPOILIECCOB B
OKPY’KaroIIeM MHUpE.

[TpubnumxénHoe 3HaYEHUE BEIUYHMHBI, TOUHOCTh NpHOIMxKeHus. OKpyrieHue
yucel. [Ipuknka u oleHKa pe3yibTaToB BEIYMCICHHM.

Ypasnenusa u nepasencmea

YpaBHeHUH C OAHOI NTePEeMEHHOU

JIuneriHoe ypaBHEHME. Penienne ypaBHEHNM, CBOISIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHune ypaBHEHM, CBOIAIIMXCA K KBaApPATHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepuvl peuienus ypasHeHut mpemveu U 4emeepmou
cmenenel pasiodiCeHuem Ha MHOMCUMEU.

Pemenue apoOHO-paMOHAIBHBIX YPAaBHEHUM.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpanyeckuM METOJIOM.

Cucrembl ypaBHeHH I

VYpaBHeHHe C JByMSI MEpeMEHHbIMH U ero rpaduk. Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUHN C JBYMs IIEpEMEHHBIMM. PelleHue cucrem NByX ypaBHEHUH,
OJTHO W3 KOTOPBIX JIMHEHHOe, a JApyroe — BTOpOM cTemeHW. [ 'paduueckas
MHTEpHpETalns CUCTEMbl YPABHEHUH C IBYMS II€PEMEHHBIMU.

Pemennie TeKCTOBBIX 3aa4 areOpaniyeckuM CIioCOOOM.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckass wuHTEprpeTanuss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

Dynukyuu

KBaaparuunas ¢ynkuus, e€ rpadux u cpoiicra. [lapaGona, kKoopauHaThI
BEPIIMHBI TapadoIIbl, 0OCh CAMMETPUH MTApaOOIIBI.

I'paduku GbyHKITHIA: y = kx, y = kx + b, y = X%
y=yx,y= k;I/I UX CBOKMCTBA.

Yucnoswvie nocie0o06amenbHOCHU

Onpenesienne u crocoObI 3aIaHUS YUCIOBBIX MOCIE0BATEIbHOCTEH

ITonsiTMe 4YHUCIOBOM ITOCJIEAOBATEIILHOCTH. 3aJlaHUE I10CIEI0BATEIbHOCTH
PEKyppeHTHOH dopMyor u HOpMyJIoi N-To WieHa.

Apudmernyeckasi U reoMeTpUIeCKasi MPOrpeccuu

Apudmernyeckass U reomeTpuueckas nporpeccuu. Dopmynbl N-ro WieHa
apuPMETUIECKON 1 TeOMETPUUECKON MPOTrPECCHl, CYMMBI TIEPBBIX N UJICHOB.

H300pasicenue unenos apupmemuueckol u 2eoMempuyeckol npozpeccuti
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIuHeltHvlll U IKCNOHeHYUANbHbIL POCHI.
Croosichble npoyenmeoi.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPU S ».
7-9 KIIACCBI

Henu u3yuenust yaeOHOro Kypca

O6mme nenu n3ydenus yaeoHoro kypca «l'eomerpusi» npeacrasiens B [IOOI1
OOO. OnHu 3akioyaroTCs, MPEXIE BCETO B TOM, YTO Ha YpPOKAaX TIE€OMETpPUU
OOy4YaroIIMiicss y4UTCS TOPOBOJAUTH  JIOKA3aTeNIbHbIE PACCYKIEHHUSA, CTPOUTHh
JIOTUYECKUE YMO3AKITIOUEHUS, JOKa3bIBaTh HWCTUHHBIC YTBEPKIECHUS W CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, TMPOBOJUTH PACCYKICHUS «OT MPOTHBHOTOY», OTJINYAThH
CBOMCTBAa OT MPHU3HAKOB, (POpPMYIHpOBaTH OOpaTHBIE YTBEpXKAeHHsI. B o0yueHuu
YMEHHUIO paCCyXJlaTb COCTOMT Ba)KHOE BOCIIMTATEIbHOE 3HAYEHUE H3y4YEHUs
reOMETPUH, PUCYIIEE UMEHHO OT€YECTBEHHOM MAaTEMAaTHUYECKOM IIKOJIE.

Bropoii menpi0 u3ydeHHs TEOMETPUHM SBISETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PEUICHWH KaK MaTeMaTH4eCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIONINXCS B PEaTbHOM KU3HU. ITOMY COOTBETCTBYET BTOpasi, BEIYUCIUTEIbHAS
JUHUST B HM3YYEHHH TE€OMETpPUM B MIKoje. JlJis 3TOro ydwTento peKOMEHIYeTCs
noa0upaTh 3a7aud MPAKTHYECKOTO XapakTepa Ui pacCMaTPUBAEMBIX TE€M, YYUTh
O0yYarOIINXCA CTPOUTh MAaTEMaTUIECKUE MOJEIH PeaTbHBbIX KU3HEHHBIX CUTYAIlHi,
NPOBOJNTH BBIYHCICHHUS W OIICHWBATh aJC€KBATHOCTh MOJYYEHHOTO pe3yJbTara.
Kpaitne BaxkHO mOmUYEPKUBATh CBSI3M TEOMETPUM C JPYTHMH IpeaIMeTaMu,
MOTHBHUPOBATh HUCIOJIb30BaTh OMNPEEICHUS T€OMETPUUYECKUX (UTYp U TIOHSTHUH,
JAEeMOHCTPHUPOBATH IPUMEHEHHE MOTYICHHBIX YMEHUH B (PU3HUKE U TEXHUKE. DTH CBSI3U
HamOoJee IpKO BUIHBI B TeMaxX «BekTopsl», « TpuroHoMeTpruieckue COOTHOIIICHUS»,
«Meton koopauHaT» u «Teopema [Tudaropa.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMY IutaHy B /-9 Kjaccax wu3ydaeTcs Y4eOHBIM Kypc
«["eomeTpusi», KOTOpBIN BKIIOUAET CJIEAYIONIME OCHOBHBIC pa3feNbl COIEPHKAHUS:
«["eomeTprdeckue GUTYPBI M UX CBOMCTBAY, «VI3MepeHHE T€OMETPUIECKUX BETHUNH Y,
a Takke «JlekapToBBl -KOOPJAWHATHI Ha IUIOCKOCTH», «BekTopel», «/IBroKeHHsI
iockoctu» U «lIpeobpazoBanus mogo0us».

Y4eOHbIi TIaH MpeaycMaTpUBaeT M3ydyeHUE TeOMETpHH Ha 0a30BOM YPOBHE,
UCXOJIs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM TOJTy, BCETO 3a TPH roja 00ydeHus
— He meHee 204 yacos.

Copep:xanne yueOHOro Kypca (1mo roxam o0y4eHmusi)

7 KIIACC

HauanbHble nonsTua reomerpun. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buasl
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yriioB. BeprukambHple W CMExHblEe yrubl. buccekrtpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U NEPIEHANKYISIPHOCTD IPSMBbIX.

Cummempuunvie guzypor. Ocnosnuie ceoticmea ocegoti cummempuu®. IIpumepsl
CUMMETPHH B OKPY’KAIOLIEM MHUpE.

OcHogHble nNOCMpOoeHUsi ¢ NOMOWLIO YUPKYJIA U TUHEUKU.

TpeyronsHuk. Beicota, Meanana, Ouccektpuca, ux cBoiictsa. PaBHoOeApeHHbIN
Y PaBHOCTOPOHHUU TPEYroibHUKA. HEpaBEHCTBO TpEyroNbHHUKA.

CBoiicTBa M MPU3HAKU PaBHOOEIPEHHOr0 TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKHU MApPAJUIENbHBIX NpsMbIX. CymMMa YIioB TPEyroJbHHUKA.
Buenrnue yriael TpeyrojJbHHKA.

[IpssmoyronbHbId  TpeyroibHUK. (CBOICTBO MeAWaHbl MPAMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEAEHHON K TUIOTeHYy3e. [Ipu3Haku paBeHCTBa NPSAMOYIOJIBHBIX
TpeyroiabHHUKOB. [IpsiMoyronbpHbIN TpeyronbHuk ¢ yriaom B 30°.

HepaseHncTBa B reoMeTpun: Hepasencmeo mpey20abHUKa, HEPaBEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OousbllieM yrie U OoJdblIe CTOpOHE TPEyroibHUKA.
IlepieHAUKYIISIp U HAKJIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEPEIUHHBIN
MIEPIICHINKYJIAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOpJa U AUaMETP, UX CBOMCTBAa. B3anMHOE pacronoxeHue
OKpY)KHOCTH U TmpsiMou. KacarenbHas M cekymas K OKpYXKHOCTU. OKpYKHOCTb,
BIMCaHHAs B yroy. BnicaHHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yersipéxyronsuuku. I[lapamnenorpamm, ero mpu3Hakd U CBOMCTBA. YacTHbIE
Clly4au TMapajieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaApar), UX TMPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKas Tpanemnus, €€ CBOHCTBA M IPU3HAKHU.
[IpssmoyronpHas Tpaneunusi.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuonanbHuvlx ompeskax. CpelHue JIMHUH
TPEYroJibHUKA U Tpaneuuu. [Jenmp macc mpeyeonrbHuKa.

Ilooobue mpeyeonvnukos, kKodppuyuenm nooodbus. Ilpusnaxu noododus
mpeyzonvhuxkos. llpumeHeHue mogooust Npyu pelieHny IpakTHIECKUX 3aad.

CpoiicTBa miomajaei reoMmerpudyeckux ¢uryp. Dopmynbl A IUIOWIATU
TpPEeyroibHHKa, MapajienorpamMmma, pomba u Tpaneuud. OTHOLIEHHE IUIOMIAACH
MOT00HBIX (UTYP.

Brruncnenve minomaned TPEyroJdbHUKOB U MHOTOYTOJbHUKOB HA KIJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPAKTUIECKUX 3a]1ad.

CuHyC, KOCUHYC, TaHI'€HC OCTpPOrO YyIjla MNPSMOYTOJIBHOTO TPEYroJbHUKA.

8 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3y4acMoro mMarcpuaia.
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OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO. TpUroHOMETpUYeCKre (HYHKIUH YTII0B
B 30°, 45° u 60°.

BrrcanHbie U 1IEHTpaIbHBIC YIIIbI, YOI MEXKIY KacaTelbHON U XOPaA0i. YTkl
MEXJy XOpJaMH W CEKyIIUMH. BIHcaHHbIC W ONUCAHHBIC YETBIPEXYTOIBHHUKH.
B3aumHoe pacronoxeHnue JIBYX OKpyxkHocTed. Kacanme okpyxHoctei. OOrue
KacaTeJbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXkAecTBO. DOpMYyIIbI MPUBEACHUS.

Pemenne tpeyronbHuUKOB. TeopemMa KOCHHYCOB U T€OpeEMa CHHYCOB. PerieHue
MPAKTUYECKUX 3aJ1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeobpaszosanue noooous. [looobue coomeemcmeentvix 31eMeHmO8.

Teopema o npoussedeHuy OmMpe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
cekyujux, meopema o Keaopame KacameabHo.

Bektop, nnmHa  (MOIynb) — BEKTOpa,  COHAINpaBIEHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAMPaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJa BeKTopaMmH. Pa3jioxkeHwe BekTopa [0 JBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel Bektopa. CkansipHOoe MpOU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOXKICHUS JITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTU. YpagHeHusi npsiMoti U OKPY>KHOCTH B
KOOpJAMHATaX, TMEPECCUCHUE OKPYKHOCTEH M MpsMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBwiibHBIE MHOT'OYTOJIBHUKH. J[IMHA OKpy)HOCTH. ['pagycHas u paguaHHasi
Mepa yriia, BeIYUCIICHUE JIJTUH YT OKpYykHOcTel. [1nomans kpyra, cekropa, CerMeHTa.

Heuowcenuss niockocmu u GHympeHHue cummempuu ueyp (21emeHmapHvle
npeocmasenenus). llapannenvuuiti nepenoc. Ilosopom.
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ITPUMEPHA A PAGOYA S I[TPOITPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA» 7-9 KITACCBI

Henu u3yuenust yaeOHOro Kypca

B coBpemenHOM nupoBOM MUpE BEPOSATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0O 3HAYUMOCTh, KaK C TOYKH 3PEHUS] MPAKTHUECKUX MPUIOKEHHUM, TaK U UX
posiu B 006pazoBanuu. Kaxxjplil yeoBeK MOCTOSSHHO MIPUHUMAET PElIEHUs Ha OCHOBE
MMEIOIIMXCS Y HETO JaHHBIX. A NI 0O0OCHOBAHHOTO MPUHATUS PEIICHUS B YCIOBHIX
HEJOCTaTKa WIM H30bITKa HWHGOpMAUMU HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINIIeHHEe. IMEHHO MOATOMY
OCTPO BCTaJla HEOOXOAUMOCTH CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHUCIE
oOyuaromuxcs ¢ 3I1P, ¢yHKIIMOHANIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B
KaueCTBE HEOThEMIIEMOM COCTaBIISIIOLIECH yMEHUE BOCIHPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh MH(OpPMAIMIO, MPEACTABICHHYIO B Pa3UYHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOTMX pEalbHBIX MPOIECCOB U 3aBUCUMOCTEH,
MIPOU3BOJIUTh NPOCTEUIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpPUHIUIIAMU cOOpa, aHATU3a U MPEJICTABICHUS JaHHBIX U3 PA3IUYHBIX cep KU3HU
o0IIIecTBa M rocyapcTBa MpruodIaeT 00yJarnuxcs K 0OIeCTBEHHBIM HHTEPECaM.

B crTpykType mporpammbl y4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA»
OCHOBHOM IIKOJIbI BBIJIETIEHBI CIEAYIOIINE COJIEPKATEIbHO-METOAUYECKUE JIMHUM:
«IIpencraBienre JaHHBIX U OMHUCATENbHAS CTATUCTUKAY; «BepOosATHOCTEY; « INEMEHTHI
KOMOMHATOpUKWNY; «BBeaeHue B Teopuro rpagopy.

Conepxxanue nunun «lIpencraBieHre NaHHBIX M ONUCATENIbHAS CTATUCTHKA
CIIY>KUT OCHOBOH 151 (HOPMUPOBAHUS HABBIKOB pabOTHI ¢ HH(MOpPMAIIMEH: OT YTCHUS U
WHTEpTIpeTanui WHPOpPMAIUH, MPEACTABICHHOW B TaONMIAX, HA JUarpaMMax u
rpadukax 10 cOopa, MpeACTaBICHUS M aHallM3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPENHUX M paccerBaHus. PaboTtas ¢ JaHHBIMU,
oOyuarommuecs ¢ 3[1P ydarcst cuuThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
aprYMEHTHPOBATh W KPUTUKOBATh TMPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh Haj
dbakTopamMu, BBI3BIBAIOIIMMUA HW3MEHYMBOCTh, M OIIEHWBATh WX BJIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TpENCTaBICHHE O CIy4YalHOW W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOM JIJISl U3YUECHHUS
TEOpUU BepoATHOCTEH. bonbinoe 3HaueHue s ooyyaromuxcs ¢ 3[1P 3aech umeror
MPAaKTUYECKUE 3aJjaHusl, B YACTHOCTHU ONBIThl C KJIACCUYECKHMMHU BEPOSTHOCTHBIMU
MOJENSIMHU.

[TonaTHE BEpOATHOCTH BBOJIUTCS KakK Mepa MpaBAONOJ00us CIy4yallHOIo
coObiTus. [Ipu n3ydennn xypca odydarontuecs ¢ 3I1P 3HakomsATCS ¢ mpocTeHITUMH
METOJaMU  BBIYUCJIEHUS BEPOSATHOCTEM B  CIyYalHBIX  DJKCIEPUMEHTaX ¢
PAaBHOBO3MOXXHBIMU ~ 3JIEMEHTApPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oojiee CIOoXKHBIE 3anauyd. B Kypc BXoasT
HayaJdbHbIE TMPEACTABICHUS O CIy4YalWHbIX BEJIMYMHAX M HUX  YHUCJIOBBIX
XapaKTEepUCTUKAX.
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Taxke B paMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBAMH MW OCHOBHBIMH  OINEpPALMSMHU HAJ  MHOXECTBAMH,
paccMaTpUBaIOTCS NPUMEPbl NPUMEHEHUs] [JId pEemIeHus] 3ajad, a TaKxke
WCIIOIb30BaHUs B IPYTUX MaTEeMaTUUYECKUX KypcaxX U YYeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3yuaercsi Kypc «BepoATHOCTh M CTATUCTHKA», B KOTOPBIN
BXxoaaT pasgensl: «lIpencraBneHue JaHHBIX M OIKACATENIbHAs CTATUCTHUKAY,
«BepoaTHOCTEY; «DJIeMEHTbl KOMOMHATOPUKINY; «BBeneHne B Teopuio rpadoBy.

Ha u3yuyenmne nanHoro kypca orBOAuT 1 ydeOHBIN Yac B HENETIO B TEUCHHE
Kakioro rojga ooyuenusi, Bcero 102 yueOHbIX Jaca.

Copaep:xanne yueOHOro Kypca (1mo rogam o0y4eHust)

7 KIIACC

[IpencraBienne MaHHBIX B BHJE TAOJMII, JUarpaMM, IpadukoB. 3aroHEHHE
TaOJuUIl, YTEHUE U MOCTPOCHUE THArpaMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MpoleccoB. M3Bieuenne nudopmanuu u3 quarpamm u
TaOJUII, UCTIOJIb30BAHUE U UHTEPIPETAIUS IAHHbIX.

OmnucarenbHasi CTAaTUCTUKA: cpeaHee apupMETHYecKOoe, MeAuaHa, pa3max,
HauOosblllee W HaWMEHbIee 3HaueHUs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

Cnyuaiinelii s5Kkcnepumenm (onvlm) u ciaydatinoe codovimue. Beposmnocms u
yacmoma. Ponb ManogeposmHulx u npaxmuyecku 00CmMo8epHuIX COObIMULL 8 NPUpPooe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 MeoPUU 6epoIMHOCMEI”.

I'pagh, eepwuna, peopo. Cmenenv eepwiumnvi. Hucno pébep u cymmapuas
cmenens gepuiun. Ilpeocmasnenue o ceazsnocmu epaga. Llenu u yuxknel. Ilymu @
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpueHmMupo8aHHOM

epage. Pewenue 3a0au ¢ nomowwo epagos.

8 KJIACC

[IpencraBienue TaHHBIX B BUJI€ TAOUII, JUArpamMm, rpadukos.

MHOXECTBO, 3JEMEHT MHOXECTBa, IOJMHOXeCTBO. Omepanuu  Haj
MHOXECTBaMu: 00bEIMHEHUE, MepeceueHue, nqonoHeHue. CBoMCTBa onepanuii Hajl
MHO>KECTBAMU: MEPEMECTUTENIHHOE, COYEeTaTeNbHOC, pacrpeaenuTenbHOE,
BKJIFOUeHUs. Mcronb30BaHre TpauuecKoro MpeacTaBICHUs] MHOKECTB ISl OTTHCaHUs
peabHBIX MPOIECCOB U SIBJICHUMN, PU PEIICHUU 3a/1a4.

Hzmepenue pacceusanus oaumnvix. /{ucnepcus u cmanoapmuoe OMKIOHEeHUe

4 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIbHO OTIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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YUCN08bIX HAOOPOS. /[uazpamma pacceueanus.

DneMeHTapHble  COObITUS  ciaydaiiHoro ombita. CiyyaliHble  COOBITHS.
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Cnyualinbiii BIOOp. CBA3b MEXy MAJIOBEPOSTHBIMU M MIPAKTUYECKH JTOCTOBEPHBIMU
COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea Oepegves: eOuHCmMEeHHOCMb NYMu, CYuecmaeo8anue GUcayell
BEPUIUHDI, CBA3b MEJHCOY YUCIOM BepuuH U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwio epaghos.

lIpomusononosxcnvie coovimus. [uacpamma inepa. Obvedunenue u
nepeceuenue  coovimuu. Hecoemecmuvie  cobovimus.  Dopmyna  croxcenus
gepossmuocmetl. Ycnosnas eeposmuocms. Ilpasuno ymnodcenusn. Hesagucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 eude oOepesa. Pewenue 3adau Ha
HAaxXoxcoeHue 8eposimHocmell ¢ NOMOWbio 0epesa CAy4auHo020 dKCnepumMeHmad,
ouazpamm Diinepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUAE TAOJMIL, JUarpaMM, TpauKoB, UHTEPIPETALIHS
naHHbIX. UTeHne u mocTpoeHue Tabnuil, ruarpamm, rpaduKkoB MO peaTbHBIM JaHHBIM.

[TepectanoBku u ¢akropuan. CoderaHus ¥ YUCIO COYETAHUU. TpeyeonbHux
Ilackana. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOWHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinwiii 86100p MOYKU U3 Quaypvl Ha
NJIOCKOCMU, U3 OMpe3Ka U U3 0y2u OKpPY*CHOCHU.

HcnbiTanne. Ycnex u Heyaadya. Cepust UCOIbITaHUM 10 miepBoro ycnexa. Cepust
ucneiTannii bepuysmim. BeposiTHocTH coObITHI B cepun UcTibITaHUi bepHyuin.

CnydaiiHass BelIMYMHA W paCIpelelieHue BeEpoATHOCTeM. Maremarndeckoe
oxuaanue u gucnepcus. [Ipumepsl MaTeMaTHYECKOTO 0KUIAHUSA KaAK TEOPETUUECKOTO
CpPEAHEro 3HAYEHUS BEINYMHBL. MaTeMaTH4eCKOE OKUIAHNE U JUCTIEPCUS CITyHaHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUU bepHyiny.

[Tonsitue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIbIO
4yacToT. Ponb 1 3HaueHue 3aK0Ha OOJBIINX YHCET B MPUPOAE U OOIIECTBE.

HpI/IMeprle KOHTPOJbHO-USMEPUTECIILHBIC MaTCPHAJIbI

[IpoBeneHre OLEHKH JOCTHXKEHHH IUIAHUPYEMBIX pE3YyJIbTAaTOB OCBOCHHUSA
y4eOHOro MpeaAMeTa NpoBOJUTCS B (hOpME TEKYIIEro U PyOSKHOT0 KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pa0OThl, CAMOCTOSITENbHBIE pa0OTHI, 3a4eThl, MaTEMaTUYECKHE
JOUKTAHTBI, MPaKTUYEeCKUE padOoThl, MUCbMEHHBIH OTBET MO WHIUBHUIYaJIbHBIM
KapTO4YKaM-3aJaHUsIM, TECTUPOBAHUE.

Jnst ooyuaromuxcs ¢ 3I1P Bo3aMoxkHO n3MeHeHne (OpMyIUPOBKU 3a/laHUN Ha
«TIOILIArOBYIO», a/lallTallMI0 IPeIaraeMoro o0y4JaronemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaya: HCIOJb30BAHUE YCTHBIX WM MUCBMEHHBIX MHCTPYKLUH,
YIPOILEHNE JUIMHHBIX CIOKHBIX (OPMYIUPOBOK MHCTPYKIIMA, pElIeHHEe ¢ OMOpoil Ha
aJIrOpUTM, 00pa3el, UCIIOJIb30BaHUE CIIPAaBOYHON MH(DOPMALIHH.
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Marematuka
S5 kJacc

KonTponsnas pabora Ne 1. Tema. HarypanbHbie uncna.

KonTtponbshas pabora Ne 2. Tema. [leiicTBUs ¢ HATypadIbHBIMU YHCIAMU.

KonTponwsHas padora Ne 3. Tema. Mcnons30BaHre CBOMCTB ACUCTBUI TIPH
BBIYUCIICHUSIX.

Konrponbsnas pa6ora Ne 4. Tema. YTiabl 1 MHOTOYTOJIbHUKH.

KonTponsHas padora Ne 5. Tema. [lenumocts uncen.

KonTponwsnas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.

KonTponsHas padora Ne 7. Tema. CioxeHue U BBIYUTaHUE TPOOEH.

KonTponwsuas padorta Ne 8. Tema. YMHOKEHHE U JIeTeHUE TPOOCH.

Konrponsnas padora Ne 9. Tema. Jlecaruunsie Apoou. CpaBHEHHE AECATUYHBIX
npoOeii.

KontponbHas pa6ora Nel(. JIelcTBUSI C IECATUIHBIMU APOOSIMH.

KonTtponbshas padora Ne 11. Tema. iToroBast KoHTpoabpHas padboTa.
6 kaacc

KonTponbsnas padota Nel. Tema. [lenuMocTh HaTypaabHbBIX YUCEIL.

KonTtponbhas padora Ne2. Tema. O0bikHOBEHHAas! 1poOb. OCHOBHOE CBOMCTBO
TPOOH.

KonTponsnas padora Ne3. Tema. OtHomenue. [Tponopius.

KonTtponwsnas paborta Ned. Tema. IIporenT.

Konrponwsuas pa6ora Ne5. Tema. UerbipexyronpHuk. @opMysbl nepumeTpa u
IUIOUIAAN MPSMOYTOJIbHUKA.

KonTtponbhas padora Ne6. Tema. IlonoxxkurensHble U OTpULIATEIbHBIE YHCIIA.
CpaBHEHUE MTONOKUTEIBHBIX U OTPULIATEIIBHBIX YUCET.

Konrponbsnas pabora No7. Tema. CrnoxkeHue U BEIYMTAHUE TOJIOKUTEIBHBIX U
OTPULIATENIBHBIX YUCET.

KoutponbHast pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TMOJOKUTEIIBHBIX U
OTPULIATENIBHBIX YUCET.

KontponbHast pabora Ne9. Tema. I[IpsamoyronbHas cucremMa KOOpAWHAT.
Jlnarpammel.

KonTtponbshas padorta Nel0. Tema. ToroBas KoHTposibHas padora.

Auare0pa
7 xJjacc
Konrponsnass pabora Nel. Tema. Apudmerndeckue AeUcTBUS €
palMOHAIbHBIMU YUCIIAMH.
Kontponbnas pabora No2. Tema. CtenieHb ¢ HaTypalbHBIM ITOKa3aTEIeM.
KonTtponbshas pabora Ne3. Tema. bykBeHHbIE€ BbIpaKECHHUSI.
KontponbHas padora Ne4. Tema. MHOTOUJICHBI.
KonTpomnbsnas padora Ne5. Tema. @opmysibl COKpaIIEHHOTO YMHOXKEHUS.
KonTponbsHas padora Ne6. Tema. JIuneliHoe ypaBHEHHE C OHOU MTEPEMEHHOM.
KonTponwsuas padorta Ne7. Tema. Cuctembl THHEHHBIX YpaBHEHUH.

29



KontponbHas padora Ne 8. Tema. Koopnunate! u rpaduku.
Kontponbnas padora Ne 9. Tema. [lonsarue ¢pynkiun. Jlnneitnas GyHKIus.
KonTtponbshas pabora Nel0. Tema. torosast koHTposibHas padoTa.
8 kaacce
Kontponbshas pabora Nel. Tema. KBagparusiit kopeHb. ApudmMerndeckuii
KBaJpaTHBIN KOPEHB.
Konrponsnass pabora No2. Tema. Cremenb ¢ IeNbIM  TIOKa3aTeIeM.
CrangapTHBIA BU]T YUCIIA.
KontponbHass pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailieHue
TPOOEH.
KonTponshas padora Ned. Tema. JlelicTBus ¢ anreOpandecKuMu IpoOsMH.
KonTponwsnas pabota Ne5. Tema. KBagpaTHsie ypaBHEHUS.
KonTponbsHas pabora Ne6. Tema. YpaBHeHHs, CBOASIIMECS K KBaJIpaTHBIM.
TekcToBbI€ 3a1a4M, CBOASAIIMECS K KBAAPATHBIM.
KonTtponbshas paborta Ne7. Tema. Cuctembl ypaBHEHUH.
KonTponpsHas padora Ne8. Tema. UnuciaoBble HEpaBEHCTBA U X CBOMCTBA.
KonTtponbshas padora Ne9. Tema. CucteMbl HEPaBEHCTB C OJTHON TIEPEMEHHOM.
KontponbHas padora Ne 10. Tema. @ukuuu. yucioBbie (yHKIUH.
KonTtponbshas pabota Nel 1. Tema. iToroBast KoHTposbHas padorTa.
9 kaacc
KonTponsHas padora Nel. Tema. Uucna u BbIYHMCIICHUS.
KonTtponwsnas pabora Ne2. Tema. YpaBHEHUS C OJJHOM MEPEMEHHOM.
KontponbHas padora Ne3. Tema. J[poOHO-paliioHanbHbIe ypaBHEHUS.
KonTponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMs IEPEMEHHBIMH.
KonTtponwshas pabora Ne5. Tema. JIuneiiHble HEpaBEeHCTBA C OJJHOM MTEPEMEHHOM.
KonTponsnas padora Ne6. Tema. KBagpaTHbie HEpaBeHCTBA.
KonTponwsnas padora Ne 7. Tema. KBagpatuanast pyHKIus U ee CBOMCTBA.
Konrtponsnas padora Ne 8. Tema. Apudmerndeckast mporpeccusi.
KonTtponbshas pabora Ne 9. ['eomerpudeckas mporpeccusi.
KonTtponbshas padora Nel0. Tema. UTorosast koHTposibHas padbora.

I'eomeTpus
7 kJjacc

Kontponenas pabora Nel. Tema. OCHOBHBIE TE€OMETPHUYECKHE CBOMCTBA

npocTerux Quryp.
KonTtponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIE YTJIbI.
KonTponsuas padora Ne3. Tema. [Ipusnaku paBeHCTBa TPEYTOJIBHUKOB.
KonTponsHas padota Ned4. Tema. PaBHoOepeHHBIN TPEYTOJIbHUK.
KonTtponbshas padora Ne5. Tema. [Tapannenbapie mpsMbIe.
Konrponbsnas pa6ora Ne6. Tema. Cymma yriioB TpeyrojbHHKA.
KonTponrsHas padorta Ne 7. Tema. OKpy HOCTb U KPYT.
KonTponrsnas padota Ne6. Tema. UTorosast KoHTposibHas paboTa.

8 kiacce
KonTponbshas pabora Nel. Tema. UeTblpexyroabHUKH.
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Kontponbshas padora Ne2. Tema. Cpeansisi munust TpeyroyibHuka. CpenHsis
JIMHUS TPaneiunu.
KonTponsHas padora Ne3. Tema. [lnomans TpeyronbHuKa, napajijienorpamMmma.
KonTtponsnas padorta Ned. Tema. [lnomans momo0HbIX duryp.
KonTtponbshas pabora Ne5. Tema. Teopema Iludaropa.
Kontponbnas pa6ota Ne6. Tema. Yriabl B OKPY>KHOCTH.
KonTponbsuas padota Ne7. Tema. UToroBas koHTposibHas pabora
9 knace
KonTponbsHas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
KonTponbsaas padora Ne2. Tema. [Tnomaam TpeyroibHIKa, Y€THIPEXYTOJIHHHUKA.
KontponbHas pabora Ne3. Tema. BekTopsi.
Kontponbnas pabota Ne4. Tema. JlekapTOBbI KOOPIMHATHI HA TIOCKOCTH.
KonTtponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYT OJIbHUKH.
KonTponbsHnas padora Ne6. Tema. [Tnomaas kpyra u ero yacTeu.
KonTponsnas pabota Ne7. Tema. ToroBast KoHTpoJibHAs padoTa.

BeposiTHOCTH M CTATHCTHKA
7 xkJjacc

Konrponsnas padora Nel. Tema. IIpencraBineHue qaHHBIX.
KontponbHas padora Ne2. Tema. OnmcaTenbHas CTaTUCTHKA.
KonTponbsuas padota Ne 3. Tema. CryualiHast U3MEHYHBOCTbD.
Kontponwsuas pabora Ne 4. Tema. BeposiTHOCTh M YacToTa CIy4ailHOTO

COOBITHUS.

8 kiacce
KonTpomnbsnas padorta Ne 1. Tema. MuoxxecTBa.
KonTponbshas padora Ne2. Tema. BeposiTHOCTb ci1ydyaifHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. CiyyaiiHbie COOBITHS.

9 kaacc
KoutponbHas padora Ne 1. Tema. DiieMeHTbl KOMOMHATOPUKHU.
KonTtponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas padora Ne 3. Tema. CrnyvaitHas Benmu4nHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K OOYYEHUIO MaTeMaTHUKE W IEJICHANPABICHHONW MO3HABATEILHOMN
NEeATENbHOCTH;

NOBBIILIEHWE YPOBHSA CBOEl  KOMIIETEHTHOCTHM  4Ye€pe3  NPAKTUYECKYIO
JEeSTENbHOCTD, TPEOYIONIYI0O MAaTEMAaTUUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y ApYTUX JIOAEH;

CIIOCOOHOCTBH OCO3HABATh CTPECCOBYIO CUTYAIUIO, ObITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBHE FapaHTHUH ycIiexa;

crnocobHocTh oOywatonmuxcsa ¢ 3I[IP k oco3Hanwio cBoux JehUIUTOB U
MIPOSIBJIEHUE CTPEMJICHHUSI K UX TIPEOIOIEHUIO;

CIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTHKUMBIC EIIH;

yMEHHE pa3iuyaTh y4dyeOHbIE CHUTYyallMd, B KOTOPBIX MOXHO JEHCTBOBAThH
CaMOCTOSITEJIbHO, W CHUTYyalldd, TJ€ CJEAyeT BOCIOJb30BaThCS CIPABOYHOM
uH(pOopMaIueit Win IPYyruMu BCIIOMOTaTEIbHBIMHU CPEJICTBAMU;

CIIOCOOHOCTDH MEPEHOCUTD MOYUYEHHBIE B X0/1€ 00yU€HHUS 3HAHUS B aKTYaIbHYIO
CUTyaluto (MpU PElICHUN KUTEHUCKUX 3aa4, TPEOYIOIIUX MaTEMAaTUUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX W IMpaBUIIaX MPOBEACHUS
MMPOMEKYTOUYHOU U UTOTOBOW aTTECTALINU;
OBJIaZIeHHEe OCHOBaMHU (PMHAHCOBOW TPAMOTHOCTH.

METAITPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHblMu Y4eOHbIMU NO3ZHACAMETbHOIMU OCUICHBUAMUL:

YCTaHABJIMBATh  MPUYUHHO-CICACTBEHHBIE CBSI3W B XOJE€  YCBOCHHS
MaTEeMaTHYECKOT0 MaTepuana;

BBISIBIISITH JACPUITUT JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHHs MOCTAaBICHHOMN
3a/1auu;

C TIOMOIIILIO0 YUUTEIS BBIOUPATh CIIOCOO PEIICHUS MaTeMAaTHIeCKOU 3a1a9n
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PEUICHUSA);

NPUMEHATh M TpeoOpa3oBbIBATh 3HAKM M CHUMBOJIBI B XOJAE PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHABJIMBATh UCKOMOE U IaHHOE NIPU PEIICHUH MaTeMaTH4eCKOM 3a1a4uu;

MOHUMATh ¥ UHTEPIPETUPOBATH WH(HOPMAITNIO PAa3IMIHBIX BHIIOB U (opM
MIPE/ICTABIICHNUS,

WLTIOCTPUPOBATH PelaeMble 3aa49u rpadnIeCKUMHA CXEMaMU;

3¢ (HEKTUBHO 3aTTOMUHATH M CUCTEMAaTH3UPOBATh HH(OPMAITHIO.

MIOHMMAaTh W HUCIIOJIb30BaTh MaTeMaTHYECKHUE CPEJCTBA HAISAHOCTH (TpaduKwy,
aUarpaMMbl, TaOJUIBI, CXeMbl W JAp.) M WILIIOCTpAIllid, WHTEPIPETaIlny,
aprymMeHTaIuu.
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Osnaodenue YHUGEpCanbHblMU yueoHvimu KOMMYHUKAMUGHbIMU
delicmeuamu:

OpPraHU30BBIBATh y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIIUE CTIOCOOBI padOThI; pabOTaTh B IPYIIIE:
HaxOJUTh OOIllee pEeIIeHHE U pa3peumiaTb KOH(MIUKTHI HAa OCHOBE COIJIACOBaHUS
NO3UIUHN U Y4€Ta UHTEPECOB; CIyIIaTh NapTHEPA; POPMYITHPOBATH, APTYMEHTUPOBATD
1 OTCTAauBaTh CBOE MHECHHUE;

POrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB TMPH HAIUYUU PA3HBIX TOYEK
3peHMs] U paspeliarh KOH(IMKTHI Ha OCHOBE ydéTa WHTEPECOB M TO3UIMKM BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO IMO3UIMIO U KOOPAMHUPOBATh €€ C MO3ULHUAMHU
NapTHEPOB B COTPYAHUYECTBE MPU BBHIPAOOTKE OOIIETO PEUICHHs] B COBMECTHOM
NEeSATENbHOCTH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KAaYeCTBEHHOTO pe3ysibTaTa W
KOOPJAUHUPOBATh CBOU JIEUCTBUS C IPYTUMH WICHAMH KOMaH/]IbL;

OIICHUBATh KaueCTBO CBOETO BKJIa/Ia B OOIIUH IPOIYKT.

Osnaoenue ynusepcanbHvolMu y4eOHbIMU PECYSIAMUGHBIMU OCUICHGUAMU:

CTaBUTh 1I€JW, BBIOMpPATh M CO3/1aBaTh AJTOPUTMBI JJI1 PELICHHUS YYEOHBIX
MaTEeMaTUYECKUX MpoOIieM;

MJIAaHUPOBATh W OCYLIECTBIISITh JIESATEIBHOCTh, HANPABICHHYIO Ha pEIICHUE
3a/1a4 UCCIIE0BATEIBCKOr0 XapaKrepa.

dbopmynupoBaTh U yAEpKUBATh YyuyeOHYIO 3a7ady, COCTaBJISAThb IUJIaH U
MOCJIEA0BATEIbHOCTh JCHUCTBUM;

OCYHIIECTBJISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT Y4eOHOM MaTeMaTUYeCKOM
NEeSATENbHOCTH;

aJIcKBaTHO OLICHUBATh MPABUILHOCTD WU OMMOOYHOCTH BBITIOTHEHUS YU4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS;

CIMYaTh CHOCO0 JEWUCTBHS M €ro PE3yJbTAaT C 3aJJaHHBIM 3TaJOHOM C IIEJbIO
OOHApyEHUS OTKJIIOHCHUI U OTJIUYUN OT ITaJOHA.

NPEIBUIETh TPYAHOCTU, KOTOPHIE€ MOTYT BO3HHKHYTH MPH PEIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TPEeOyeMbIl pe3ysbTaT
JESTENbHOCTH, ONPENENSITh MO3UTUBHBIE M3MEHEHUS U HaIpaBieHHs, TpeOyroliue
JanbHeuen padboTsl;

PEryIupoBaTh CIIOCOO BBIPAKEHUS SMOIUH.

NPEJMETHBIE PE3YJIBTATBI

Pesynbrarel ocBoeHust yuebHoro mpenMera «MaremaTuka (BKIto4as anreopy,
reOMETPHUI0, BEPOSTHOCTh M CTAaTHCTUKY)», paclpeiesieHHble MO rojgaM OO0y4deHHs,
(bOopMyIMPYIOTCS 1O MPUHIUITY T0OAaBIEHHS HOBBIX PE3YJbTATOB OT rojia K TOAY, YKe
Ha3BaHHBIE B PEIBIAYIINAX TOAAX IMO3ULUH, KaK IIPABUIIO, TOCIIOBHO HE IOBTOPSIOTCS,
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HO YYMTBIBAIOTCS (pe3yibTaThl OYEPEIHOr0 ToJla 1O YMOTYAHHIO BKJIIOYAIOT
pe3yAbTaThl NPEABLIYIIUX JIET).

[IJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUS [IPUMEPHOI
PABOYEI [IPOTPAMMBI KYPCA «MATEMATUKA» (IO TOJAM
OBYYEHUS)

OcBoenne yueOHOro kypca «Marematuka» B 5—6 Kilaccax OCHOBHOM IIIKOJIBI
JIOJKHO O00€CTeunBaTh JTOCTIDKEHHE CIEAYIOIIMX MPEIMETHBIX 00pa3oBaTEIbHBIX
PE3YyIBTATOB:

5 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B IOHATHSIX U ONIEPUPOBATH HA 0a30BOM ypOBHE TEPMHUHAMH,
CBS3aHHBIMU C HATYpaIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U IECATUUHBIMU APOOSIMHU.

CpaBHUBATh U yNOPS0UYMBATh HATypaJIbHbIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
city4asix OOBIKHOBEHHBIE IPOOU, IECATUYHBIC APOOH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM (YHUCIOBOM) MPSIMOM ¢ COOTBETCTBYIOIIUM
€l 9MCIIOM 1 N300paKaTh HATYPAIbHBIC YKCIIAa TOYKAMU Ha KOOPJUHATHOM (YHCIIOBOIN)
MIPSAMOM.

Breimonuare apudmerndeckue AEUCTBUS € HATypalbHBIMM YHCJIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIINX CITydasiX.

BBINOTHATE MPOBEPKY, MPUKUIKY PE3YIbTaTa BHIUUCICHUM.

OKpyIJsITh HATypaJIbHBIE YKCTIA.

Pewienue mexcmogwix 3a0au

Pemate TekcTOBBIE 3amaud ApUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO TIepedopa BCEX BO3MOXHBIX BapuaHTOB (TIpH
HEOOXOJMMOCTH C HAMPABJISIFOLIEH ITOMOIIBIO).

Pemate 3amaum, conepiKalyMe 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHbI:
CKOpPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOIUYECTBO, CTOMMOCTH (TIpU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPAaBOYHON MH(OPMALUN).

Hcnonb3oBaTh KpaTKue 3aIUCH, CXEMBI, TaOJIUIIbI, 0003HAYEHUS PU PEIICHUU
3a/1ay.

[Tonp30BaThCA OCHOBHBIMM €IMHUIIAMH U3MEPEHHUS: LIEHBI, MACChI; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaXXaTh OJHU CIWHUIBI BEJIMYMHBI Yepe3 Apyrue (mpu
HEOOXOAMMOCTH C OIOPOM Ha CIIPaBOYHYIO HH(OPMALIHIO).

N3Bnekate wuH(OpMaIuio, MNpeACTaBICHHYIO B Taliuile, Ha CTOJI0YATOM
auarpaMMme, HHTEpIPETUPOBATh PEACTABICHHbBIE JaHHBIE, UCIIOJb30BATh JAHHbBIE PU
pelieHnuy 3aaad.

Haznaonasa zeomempus

[Tonb30BaThCA T€OMETPUUECKUMHU TMOHATUSAMHU: TOYKA, MpsAMasi, OTPE30K, Jyd,
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yroJi, MHOTOYT OJIbHUK, OKPYXHOCTb, KPYT.

[IpuBoauTh mTpHUMEpPbl OOBEKTOB OKPYKAIOLIErO0 MHpa, UMEKIUX (popmy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TPM HEOOXOIMMOCTH IO BH3YaJIbHOM OMOPE,
CBSA3aHHYIO C yIJaMU: BEPIIMHA, CTOPOHA; C MHOI'OYI'OJbHHUKAMU: yTOJ, BEPIIHMHA,
CTOpPOHA, TUArOHaJIb; C OKPYKHOCTBIO: PaANYC, TUaAMETP, LIEHTP.

N300paxaTh W3ydeHHbIE TE€OMETPUYECKHEe (UTyppl HA HETMHOBAHHON W
KJIETYaTOM OyMare ¢ MOMOIIbIO IUPKYJIS U JTUHEHKH (ITOCJIE COBMECTHOTO aHAJIM3a).

Haxonute UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IIOMOILIBIO
JUHENKHU, CTPOUTH OTPE3KU 3aJaHHOW MJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJOB MPSIMOYTOJIbHUKA, KBajpaTa ISl UX
MOCTPOEHUS], BBIYUCIIEHUS TJIOIIAU U TIEpUMETPa.

Boruncnsate mepuMerp MW IUIOMIANb KBaApaTa, NPSMOYrojbHUKA, (Uryp,
COCTaBIICHHBIX W3 TPSIMOYI'OJBHUKOB, B TOM uHcle (GUTYp, H300paKEHHBIX Ha
KJIeT4aTou Oymare.

[Tosb30BaThCl OCHOBHBIMM METPUYECKMMH EIUHULAMU W3MEPEHHUS JUIMHBI,
TUIOLIA/IN; BBIPAXaTh OJJHU €IMHUIIBI BETUYUHBI Yepe3 Apyrue (Ipu He0OXOAUMOCTHU C
OTIOPO¥ Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacnioznaBaTh napasnienenumnesi, Ky0, UCTIONIb30BaTh TEPMUHOJIOTHUIO: BEPIIIUHA,
pedpo rpaHp, U3MEPEHUST; HAXOIUTh U3MEPEHUS NapaJUieNienuIesia, Kyoa.

Boruncnates 00b€M kyOa, mapasuienenunena Mo 3aJaHHbIM H3MEPEeHHsIM (C
OMOpPON Ha AJITOPUTM Y4EOHBIX JEUCTBUI), MOJIb30BATHCS E€AMHUIAMH H3MEPEHUS
00bEMa.

PemaTte HecnoXHBIE 3aJa4l Ha HU3MEPEHUE T'E€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKUX CUTYalHsIX (IpH HEOOXOIUMOCTH C BU3YaIbHOU ONOPON).

6 KJIACC

Yucna u eévituucnenun

OpueHTHPOBaTHCS B IOHATHUSAX U OTIEPUPOBATH HA 0230BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMM C Pa3jIMYHBIMHM BHJIaMHU YHCEN U CHOCO0aMU UX 3alHCH, MEPEXOIUTh
(ecniu 3TO BO3MOKHO) OT OJTHOM (hOpMBI 3aMKMCH YUCA K APYTOM.

CpaBHHMBaTh M YHOPSAOUMBATH LIEJbIE YKCIA, OOBIKHOBEHHBIE U JIECATUUHbIC
ApoOu, CpPaBHUBATH YUCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BremonuaTte apudmernyeckue AeHCTBUS ¢ HATYPaTbHBIMH U IEITBIMH YHUCIaMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU, TOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIaMH.

BbruncnsaTe 3HaU€HUS YHCIOBBIX BBIPAXKEHHH, BBIOIHATH PUKUIKY U OLICHKY
pe3ynbTaTa BBIYMCIICHUHN; BBITIOIHATH MpeoOpa3oBaHUS UYHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apU(PMETHUUECKUX ICHCTBUH.

COOTHOCUTB TOUKY Ha KOOPJIMHATHON NPSIMOM C COOTBETCTBYIOLIUM €1 YUCIIOM
¥ M300pakaTh YKciaa TOYKaMHU Ha KOOPAMHATHOM MPSMO, HAXOAUTh MOAYJb YUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT C KOOpAMHAaTaMHU
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3TON TOYKH.

OkpyryisaTh 1eNble 4Yuciia U JecATHYHble ApoOu (1o o0pasily), HaXOAUTh
MPUOIINKEHUS YUCEIL.

Yucnoevie u OyKkeeHHblE GbIPANCEHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMU,
CBS3aHHBIMM C 3aIIMCBIO CTEIIEHH YMCJIa, HAXOIUTh KBaJpaT U KyO 4ucia, BBIYUCIATD
3HAYEHUS MTPOCTEHIINX YACIOBBIX BBIPAXKEHUH, COJIEPKAIUX CTEIECHH.

[Tonb3oBaThCs MpU3HAKaAMU ACIMMOCTH (IIpU HEOOXOAMMOCTH C OMOPOM Ha
ITOPUTM ITpaBWJIa), PaCKJIaAbIBaTh HATYPAJIbHbBIE YHCIIA HA IIPOCTHIE MHOXKHUTEIH.

Ilonv306ambcsa macuumabom, COCTABIATH MPOTIOPIIMKA U OTHOUICHUS.

Hcnonb3oBaTh OyKBbI AJ11 0003HAYEHUSI YHMCEN MPU 3alUCH MATEMaTUUYECKUX
BBIDOKECHUI, HAXOAUTh 3HAYEHUS] OYKBEHHBIX  BBIPAKCHUU,  OCYIIECTBIISSA
HEe0OXOIMMbIE TMOJACTAHOBKM U TNpeoOpa3oBaHus (C OMOPOl Ha aJIrOPUTM Y4EeOHBIX
TEHNCTBUH).

HaxoauTpe HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3a0au

Pemare MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETHUECKUM CIIOCOOOM C
OIOPOW Ha BOIIPOCHBIN IJIaH.

Pematn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHEIC C OTHOILICHUEM,
IPOMOPUHUOHATBHOCTBIO BEJIIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIE 3a/1a4M Ha
IpOoOH U MPOLIEHTHI.

Pemarte 3amaum, coxepkalipe 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOPOCTb, BpeMsi, paCCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; IPOU3BOAUTEIIBHOCTb,
BpeMmsi, 00bEMa pabOThI, UCTIONB3YS apuUPMETHIECKUE ACHCTBUS, OIICHKY, MPUKHUJIKY;
MOJIb30BAThCSl EAUHUILIAMHU U3MEPEHUSI COOTBETCTBYIOIUX BEIUYHUH.

CocTaBisTh OyKBEHHBIE BBIPAXKEHHSI IO YCIOBUIO 3aJa4M MOCIE COBMECTHOI O
aHau3a.

N3Bnekats uH(OpMalMio, MPEACTABICHHYIO B TaOiulax, Ha JIMHEWHOMH,
CTONOYATOW WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IMPEACTABICHHBIC
JaHHBIE; UCIIONIB30BATh JJAHHBIE [IPU PEILICHUH 3a/1a4.

[IpencraBasaTs nHGOPMALIUMIO C TIOMOIIBIO TaOIUI], TMHEWHON U CTOIOYATOM
IarpamMm.

Haznaonasa zeomempus

[IpuBoguTh npuMepsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIIUX (opMy
M3YYEHHBIX TI'E€OMETPUYECKHX IUIOCKMX W MPOCTPAHCTBEHHBIX (QUIYp, MpUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N3o0paxath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOMN
Y KJIETYATON Oymare u3y4eHHbI€ TUIOCKHE TeOMETPUUECKre PUTyphl U KOHPUTYpaLuH,
CUMMETPHUYHBIE (DUTYPHI.

Nmery mnpencraBieHue O TEOMETPUUYECKUX TMOHSATHUSIX: PABEHCTBO (uryp,
CUMMETPHUSI, OCb CHMMETPHUH, LEHTP CUMMETPUHU.

HaxoauTe BeIMYMHBI YIIIOB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHPA, CTPOUTD
yIUIbl 3aJJaHHOW BEJIMYMHBI, I10Jb30BATHCA IIPU PELICHUU 3a1a4 IPaJLyCHOU MEpOu
YIJIOB; PaCIlO3HABaTh HA YEPTEXKAX OCTPBIN, MPSIMOM, PA3BEPHYTHIA U TYIIOW YTJIbI.
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Beluucnars MHY JIOMaHOW, IIEPUMETP MHOIOYIOJIBHHKA, I10JIb30BATHCS
€AMHULAMHU U3MEPEHUS JUIMHBI, BBIPAKATh OJHU €AUHUIIBI U3MEPEHUS JUIMHBI YePe3
Ipyrue.

Haxonute, HCIONB3ys 4EPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXAY ABYMS
TOYKaMHM, OT TOYKH 0 MPAMOMU, JIMHY IIyTH HA KBaJAPATHOU CETKE.

Bbrurcnars  minomans  (Uryp, COCTABIEHHBIX W3  MNPAMOYTOJBHUKOB,
UCTIOJIb30BaTh pa3OMeHNe Ha MPSIMOYTOJILHUKH, HA paBHbIE (DUTYPBI, JOCTPAUBAHUE J10
IPSAMOYTOJIbHUKA; I10JIb30BATbCA OCHOBHBIMHM €IUHULIAMHU HW3MEPEHUS IUIOLIAIN;
BBIPAXKATh OJIHU €AUHUIBI U3MEPEHUS IUIOIIAIN Yepe3 Apyrue (Mpu He0OXOAUMOCTH C
OIOPOI Ha CIIPABOYHYIO MH(POPMALIHIO).

PacriozHaBath Ha MOAENAX M HM300paX)EHUSX MNUPAMUIY, KOHYC, LHIUHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxarh Ha KieTyaTol Oymare npsiMOyrojibHbIN HapaieenuIen.

Boruncnarb 00bEM NpAMOYTOJIBHOTO Mapajielenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHUIIAMU H3MEpeHUs: 00bEMa; BbIPAKaTh OJHU €IMHUIBI U3MEPEHUS
o0BbéMa uepes aApyrue (C ornopoit Ha CpaBOYHYIO HH(POpPMAILIHIO).

Pemate HecnoxHbIE 3a7a4M HAa HAXOXKICHUE TI'E€OMETPUYECKHUX BEIWYHMH B
NPAKTUYECKUX CUTyalUsiX (IpU HEOOXOIMMOCTH € BU3YaJIbHOM OIOPOii).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S TIPUMEPHON
PABOYEM [TPOT'PAMMBI KYPCA «AJITEBEPA» (ITO TOJIAM OBYUEHN )

OcBoenue yueOHOro Kkypca «Ajredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHUs JIOJDKHO OOECleuuBaTh JOCTHIKEHHME CIEAYIOUIUX MPEAMETHBIX
00pazoBaTeIbHbIX PE3YyIbTATOB:

7 KIIACC

Yucna u evtuucnenusn

BeimonusTh, coueTass yCTHbIE W THChbMEHHBIE NPHUEMBI, apU(METUYECKUE
JNEUCTBHS C PALIMOHAIIBHBIMHU YHCIIAMMU.

HaxoauTh 3HaueHUs] YHUCIOBBIX BBIPAXKEHUM; NPUMEHATH pPa3HOOOpa3HBIC
CIOCOOBI M TPHUEMBI BBIUMCIICHUS 3HAYCHHM JPOOHBIX BBIPAKECHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOH.

[TepexomuTts OoT omHOW (OPMBI 3aMHMCH YUCENT K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO ApoOb). CpaBHUBATH U
YIOPSIA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrnsaTe yucia.

BBINOAHATH TPUKHUIKY U OLEHKY pe3yJibTaTa BBIUUCICHUM, OLICHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUH.

BbInonaHATE 1eMCTBUSA CO CTENEHAMU C HATypajJbHBIMU ITOKa3aTENsIMHU (C OOpO
Ha CIIPaBOYHYIO MH(POpPMAIIHIO).

[IpuMeHSTh PU3HAKU JETUMOCTH, PA3JIOKEHNE Ha MHOKHUTEIIN HATYpPallbHBIX
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YHCEJL.

Pemate mnpocrelimme NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C
OTHOIIEHUEM  BEJIIUYUH,  MPOMOPIUOHAIBHOCTHIO  BEIWYUH,  IPOILICHTAMH;
MHTEPIPETUPOBATH PE3YJIBTAThI PEIICHUS 337a4 C YUETOM OrPaHUYECHHI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBIX OOBEKTOB.

Anzebpauueckue evblparcenust

OpueHTHpOBaTbCSI B TOHATHUSX M ONEpUpOBaTh Ha ©0a30BOM ypOBHE
anreOpanyecKkor TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUM TPH 3aJaHHBIX 3HAYCHUSX
MepEMEHHBIX.

BeinonsaTe peoOdpa3zoBaHus LENOr0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJTIOOHBIX CJIara€MbIX, PACKPHITHEM CKOOOK.

BbINONMHAT yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH W MHOrouYjleHa Ha
MHOTOYJICH, MPUMEHSTHh (DOPMYJIbI KBaIpaTa CYMMBI U KBaJipaTa pa3HOCTH (C OMOpOii
Ha CIPaBOYHYIO0 HHPOPMAITHIO).

OcylecTBIATh Pa3j0KEHUE MHOTOYWIEHOB HAa MHOXHUTEIW C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraeMbIX, TIPUMEHECHHUS
(hopMmyI1 COKpaIIEHHOI0 YMHOKEHUS (C OMOPOH Ha CIPABOYHYIO MH(OPMAILIHIO).

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB /ISl PEIICHUS PAa3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEJAMETOB, U3 PeaJTbHOMN MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMHA MOKA3aTEIAMU IS
npeo0pa3oBaHus BEIPAXKEHHH (C OMOPOI HAa CIIPABOYHYIO HH(POPMAIIHIO).

Ypaenenusa u nepasencmea

Pemate nuHENHBIE ypaBHEHMs C OJHOW NEPEMEHHOM, INPUMEHSSA IPaBUIIA
nepexoja OT UCXOJAHOTO YPaBHEHHUS K paBHOCHIbLHOMY eMy. [IpoBepsiTh, siBisieTcs iau
YKCIIO KOPHEM YpaBHEHHUSI.

Hmets mipencraBienre o rpaduyecKux METoJaxX MpHU PElICHUH JTUHEHHBIX
YpaBHEHUI U UX CUCTEM.

[TonOupaTe npuMepbl Tap YHCEN, SBISIONIMXCS PENICHHEM JIMHEHHOTO
YpaBHEHMUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM MJIOCKOCTH I'paUK JIMHEHMHOIO YPAaBHEHHS C ABYMSI
MePEMEHHBIMHU; TIOTB3YACHh TPadUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucreMbl ABYX NTUHEHHBIX YpaBHEHUN C JIByMsl IEPEMEHHBIMHU, B TOM
guciie rpaduaecku (¢ omopoit Ha alrOpUTM YIeOHBIX JEHCTBHIA).

CocTaBisTh (1MOCIe COBMECTHOTO aHAIK3a) U PellaTh JIMHEMHOE ypaBHEHHE WU
CUCTEMY JIMHEMHBIX YpPAaBHEHUN MO YCIOBUIO 3aJadyd, WHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4d MOJIYYCHHBIN PE3ybTarT.

Koopounamowt u ecpagpuxu. @ynkuyuu

N300paxarh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3aMUCHIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpandecKkoM si3bIKe.

OTMeuaTrh B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33laHHBIM KOOpIWHATAaM;
cTpouth rpaduku TuHEHHBIX QyHKIUH. CTpouTh rpaduk GyHkum y = KX + b.

OnuceiBaTh € TOMOIIBI0 (DYHKIMI WM3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMYMHAMH (IO aJITOPUTMY Y4eOHBIX JEHCTBHIl): CKOPOCTb, BpEMs, PacCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.
HaxonuTe 3HaueHne (yHKIMH 110 3HAYEHUIO €€ apryMEeHTa.
[Tonumate rpaduyeckuid crnoco0 MNpeacTaBlIeHUs M aHanu3a WH}OpMauuu;
U3BJIEKaTh U UHTEPIPETUPOBATh UH(OPMALIHIO U3 TpaUKOB peaabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
quCcen JUIsl CPAaBHEHUS, OKPYIVIEHHWS M BBIYMCIEHUN; M300pakaTh JIEHCTBUTENIbHBIC
YyCJla TOYKAMU Ha KOOPJAMHATHOU MPSIMOM.

[IpyuMeHATh TOHATHE apUPMETHYECKOrO KBAJIPATHOTO KOPHSA; HAXOIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJB3YysS IPHU HEOOXOAUMOCTU KalbKYyJATOP; BBINOIHSITH
[IpocTeInEe NpeoOpa3oBaHUs BBIPAKEHUH, COJAEPKAIIUX KBAJpaTHbIE KOPHHU,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJNBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JIECATHUYHBIX
npoOeti u creneneit uncia 10.

Anzebpauueckue evbiparcenus

[IppuMeHATP TOHATHE CTENEHW C LENbIM  II0KAa3aTeleM,  BBIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, COAEPKALIUMX CTENEHM C LENbIM IoKa3areneMm (cC
UCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMALUN).

BbINONHATE HECNIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pallMOHAIbHBIX
BBIPDAKEHUI HA OCHOBE NpaBWJ JEHCTBUN HaJ MHOTrOYWIEHaAMHU M ajnreOpandecKuMu
JPOOSMH.

PackitanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOXKUTEIIH.

[TpumensaTh npeoOpa3oBaHUs BBIPAXKEHUM U pEeLICHUS pa3IMYHbIX 3a7a4d U3
MAaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Ypasénenua u nepasencmea

Pematp nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCHOJIb30BAHHEM CIIPABOYHOMN
uHpOpMaIlMU) U palMOHAJIbHBbIE YPABHEHMS, CBOASILMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHU C IBYMS IIEPEMEHHBIMU.

[IpoBOAXTH MPOCTEUILINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHHM, B TOM
quciae C INPUMEHEHUEM TIpadUyecKux MpeACTaBiIeHUN (yCTaHaBIMBaTb, UMEET JIU
YpaBHEHUE WJIH CHCTEMa YPaBHEHHMH pEUIEHUs, €CIIM UMEET, TO CKOJbKO, U Tp.) C
OIOPOM Ha aJTOPUTM YUCOHBIX JESHCTBUH.

[lepexoguTe OT ciOBECHOM (OPMYIUPOBKU 3adaud K €€ anredpandeckoi
MOZEIM C IIOMOLIBIO COCTABJIICHUS YPABHEHHMS WIM CHCTEMBI YpPaBHEHUH,
HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y NIOJIyYEHHBIN PE3YIIbTAT.

[IprMeHsaTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKH; PEIIATh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI; JaBaTh I'pa)UUECcKyIo
WJUTFOCTPALMIO MHOYKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynukyuu
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OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHSATUS M S3BIK
(TepMUHBI, CUMBOJHUYECKHE OO0O3HAUCHHUS), OMPENENATh 3HaYeHUE (DPYHKIUU MO
3HAUEHHUIO apTyMEHTA; ONPEAeATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.

Crpouts rpaduKy s1eMeHTapHbIX GyHKIUH Buga , Y = X%, Yy =Xx3,y =+/x ,y =

k; omuceIBaTh cBOMCTBa YMCIOBON (PyHKINH 110 €€ Tpaduky (pu HEOOXOIUMOCTH C
X

HaANpPAaBJISIIONIEH TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHHUBATH U YIIOPSAI0YMBATh PALIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Brimonaste apudmMernueckue IeHCTBHS ¢ PAllMOHATBLHBIMU YHCIAMU, cOYeTast
YCTHBIE W MUCBMEHHBIE MPUEMBI, BBIIIOJHATh BBIUHCIEHUS C HUPPALMOHAIBHBIMU
YUCIIaMHU.

Haxonuts 3HaueHHs CTENEHEN ¢ NEIbIMUA NOKA3aTEISIMA U KOPHEW; BBIUUCIISIT
3HAYEHUS YUCIIOBBIX BBIPAXKECHMUIA.

OKpyrisiTh  JEHUCTBUTENIbHBIE YHWCIIA, BBINONHATh MPUKUAKY pe3ylibTaTa
BBIYMCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKECHUM.

Ypaenenua u nepagencmea

Pemate nuHeliHble U KBaJApaTHbIC YPABHEHUS, YPABHEHUS, CBOISILUECS K HUM,
MpocTeHIme IpoOHO-pallMOHANIEHBIEC YPABHEHUSI.

Pemate mpocrenmne cucTeMbl JBYX JIMHEWHBIX YPABHEHUUW C JABYyMs
MEPEMEHHBIMM U CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHECHHE HE ABJISCTCS
JMHEWHBIM (110 BU3yaJIbHOU orope).

Pemates mnpocTeiiiiue TEKCTOBBIE 3aJaud alIreOpanvyeckuMm CIocoOoM ¢
MOMOIIBID COCTABJICHUSI YpPABHEHUSI WM CHCTEMBI JBYX YpPAaBHEHUM C JBYMS
IIEPEMEHHBIMU.

[IpoBOAUTH IIPOCTEUILINE UCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHUM, B TOM
4yycjie ¢ MPUMEHEHUEM TpauuecKuX MNpeCTaBiIeHUN (yCTaHABIMBATh, UMEET JU
ypaBHEHHE WIIM CUCTEMa YpPaBHEHUH pelIeHus1, €CIM UMEET, TO CKOJIbKO, U TIp.).

Pemiate JsMHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa’katTh
pElICHUE HEPABEHCTB HA YMCIOBOW IPSAMOM, 3alMUCBHIBATH PEIIEHHUE C IMOMOILIBIO
CHUMBOJIOB.

PemaTte cuctembl TMHENMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 33]1a4.

Dynukyuu

Pacno3naBath (yHKIIMM U3y4eHHBIX BHUIOB. lloka3piBaTh CXeMaTUYECKH
pacroioKeHNe Ha KOOPAMHATHON TIOCKOCTH IpadukoB GpyHKIMi Buaa: Yy = KX, y = kX

+ b,y = ax* + bx +c, y = X3, y = \/f, Yy = £ B 3aBUCHUMOCTH OT 3HAYEHUU
X
KO3 (UIIMEHTOB; OMHICHIBATH CBOMCTBA (DYHKIIMHA.
Crtpouth 1 M300paxkaTh CXEMaTHYECKU TpadUKH KBAAPATUYHBIX (PYHKIIUH,
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OIMCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIIMH IO UX rpapuKam.

Pacno3naBaTh KBagpaTHUHYH0 (QYHKUUIO 1O (hopMmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOMN )KU3HU, (PU3UKU, TEOMETPUHU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

PacniozHaBaTh apu(pMETHUECKYIO U TE€OMETPUUECKYIO MTPOrPECCUN MPU Pa3HbBIX
cnoco0ax 3aJaHusl.

BoimonHAT  BBIYMCIEHUS C  HUCHOJB30BaHMEM (opmMya N-ro  wieHa
apUPMETHUECKOW M TeOMETPHYECKON MpPOTPecCcHid, CyMMBbI IEpBBIX N wieHOB (C
OIOpPOI Ha CIPAaBOYHYIO UHPOPMAIIHIO).

Pemate 3a1a4u, CBSI3aHHBIE C YMCIOBBIMU I1OCIEN0BATEILHOCTSIMU, B TOM YUCIIE
3alayd U3 pEAIbHOM JKU3HU (C MCHOJB30BAHUEM KaJbKYJISATOpa, LU(GPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOI'PAMMEBI KYPCA «'EOMETPUSI» (ITO TOJAM OBYUEH)

OcBoenue yueOHOro kypca «l'eomerpusi» Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHusd JODKHO OOecnedyrBaTh JIOCTHXKEHHE CIEAYIOIIUX PEeIMETHBIX
00pa30BaTEIbHBIX PE3YNIbTATOB:

7 KJIIACC

PacnioznaBaTh n3ydeHHbIE reoMeTprIecKre GUTYPBI, OMPEACIATh UX B3aUMHOE
pacrnoyio)keHne, n300paxaTh T'€OMETPUYECKHE (PUTYPHI; BBIMOJIHATH YEPTEKU IO
YCIOBHIO 3a/aud. M3MepsATh JUHEWHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3agaum Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenath rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUKMH MPEIMETOB B peaabHON
KU3HU, Pa3MEpPOB TMPHUPOIHBIX OOBEKTOB. Paznmuyath pa3smepbl 3THX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTEKU K TEOMETPUUYECKUM 3a/1auaM (C UCTIOJIb30BAHUEM CMBICIOBOM
OIOPBI: HABOJSIIUE BOMPOCKHI U/WIIHA alTOPUTMa YU4eOHBIX JICUCTBHIN).

[lonb30BaThCsl NpPU3HAKAMH PABEHCTBA TPEYrOJbBHUKOB, HCIIOJIb30BATh
MPU3HAKHU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTOJIbHUKOB TIPH PEIICHUH 3a71a4.

[IpoBoguTh  nmOKa3aTE€NbCTBA  HECIHOKHBIX ~ TE€OMETPUUECKUX  TEOpPEM.

[Tonp30BaThCA MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEAWAHBI, TPOBEAEHHON K TMIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHHKA, B
pEIIeHUU TeOMETPUYECKUX 3a/1a4 (C UCTIOIb30BaHUEM 3PUTEIIbHOM HATJISITHOCTH U/WUTH
BepOaIbLHOM OIOPHI).

OrnpenensiTe napauiedbHOCTh NMPSMbBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HAMU ceKymas. OnpenensaTs MNapajuIeIbHOCTh NPSMBIX C IOMOIIBK) PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aauun Ha KiieTyaTol Oymare.

[TpoBOIUTE BHIYUCIICHUS Y HAXOAUTH YHCIOBbIC U OYKBEHHBIC 3HAUCHHS YIJIOB
B T€OMETPUUYECKHX 3a/a4axX C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECCUCHUU JIBYX
MapajyIeIbHbIX MPSAMBIX CEKylIed. Pemate mpakTUyecKue 3aauu Ha HAXO0XKICHUE
YIJIOB.

Nmeth npeacTaBiieHUE O MOHATHE TEOMETPUUECKOTO MECTa TOYEK.

DopMyJIUPOBATh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOplbl W JUaMeTpa
OKPYKHOCTH, TOJIb30BATHCS MX CBOMCTBAMHU. YMETh NPUMEHATHh 3TU CBOWCTBA IIPHU
pELIEHNUH 3a7a4.

OpueHTHUPOBATHCA B MOHATHUSAX: ONMUCAHHASA OKOJIO TPEYTrOJIbHUKA OKPY>KHOCT,
LIEHTP ONMUCAHHOU OKpYXHOCTU. OmnepupoBaTh HA 0A30BOM ypOBHE (paKTaMu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHbBIE TIEPIEHAUKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTHpOBaThCS B TIOHATHUSIX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE:
KacarelibHasi K OKPYKHOCTH, TE€OpeMa O MEPIEHAUKYISIPHOCTA KacaTelbHOU U
paauyca, IPOBEIEHHOTIO K TOYKE KaCaHus.

Nmers mnpencraBiieHHE O TMPOCTEUIINX TEOMETPUYECKUX HEPABEHCTB, HX
MPAKTAYECKOM CMBICJIE.

[IpoBOAUTH OCHOBHBIE I'€OMETPUYECKUE TOCTPOCHUS C MOMOILIBIO LUPKYIS U
JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHUIBl  YETHIPEXYT'OJBHUKOB, UX  DIJIEMEHTHI,
II0JIB30BAThCS UX CBOMCTBAMU IPH PEIIEHUH M'€OMETPUUYECKUX 3a/1a4.

OpueHTHpOBaTbCSI B MOHITHM — TOYKU MEPECEYEHUs: MEAHAaH TPEYroJibHUKa
(eHTpa mMacc) B pelieHuu 3aad.

BrageTts noHsATHEM CpeqHEN JTUHUU TPEYrOJIbHUKA U TPANlCLUH, IPUMEHATh UX
CBOMCTBA IIPU PEIICHUU NMPOCTENIINX T€OMETPUUECKUX 3aaad. MImeTs npeacrasienne
o teopeme Paneca U TeOpeEME O MPONOPLUOHAIBHBIX OTpPE3KaxX, NPUMEHITh UX UL
pEelIeHHs] MPAKTUYECKUX 3a/1a4 (C OMOPOM Ha 3pUTENbHYIO HATJISTHOCTD ).

[IpyuMeHATh TNpU3HAKU TOAOOHMS TPEYTrOJIbHUKOB B PEUICHUH HECIOXKHBIX
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTecss Teopemoil Iludaropa s pemieHUss TE€OMETPUYECKHX U
IIPAKTUYECKUX 3a]a4.

Bnagerb TNOHATHSIMHM CHHYyca, KOCHMHYCa M TaHIE€HCA OCTPOro yria
IPSIMOYTOJIBHOI'O TPEyroibHUKa. I1oab30BaTbCcsi 3TUMU MHOHATHUSAMH JUISl PELICHUS
NPAaKTUYECKUX 3a7a4 (Ipyu HEOOXOAMMOCTH C OIOPOW Ha aJIFCOPUTM IIpaBUIIA).

Boruucnars  (pa3nuuHbiMH - cioco0amMu) (C OMOpPOM HAa  CHOPABOYHYIO
MHPOpPMAIMIO) IUIOHIA/b TPEYroJbHUKA M IUIOMAAM MHOIOYTOJbHBIX (UTYp
(MomB3ysACh, Ii€ HEOOXOAUMO, KAIBKYIATOpOM). [IpUMeHATh MOTydYeHHbIE YMEHUS B
MIPaKTUYECKUX 3a]adax.

Brnagers mNOHATUSMH BIOUCAaHHOTO W ULEHTPAJIBHOIO YIJIa, HCIOIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U yIie MEXIy
KacaTeJIbHOM U XOp0H NPU PELICHUH NTPOCTEUILINX T€OMETPUUECKUX 3a1ad.

42



Brnaners mOHATHEM OIMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSTH CBOICTBa
OIKMCAHHOTO YETHIPEXYTONIbHHUKA MPHU PEIICHUH NMPOCTEHIINX 3a/1a.

[IpuMeHATh TIONyYEHHBIC 3HAHHWA Ha TPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH I 3a]1ad PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NpUMEHEHHEeM TOA00Ms M  TPUTOHOMETpHH (TOJB3YACh, THe HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX IIOMOIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOI'O TPEYroJbHUKA («PEUIEHUE MPSAMOYTOIbHBIX
TPEYrolbHUKOBY). Haxoauth (C HOMOIIBbIO KaNbKYJIATOpa) [UIMHBI WU YIJIbl JJIs
HETaOJIMYHBIX 3HAYECHU.

[Tonb30BaTbess (popMynaMu MPUBEACHHUS M OCHOBHBIM TPHUTOHOMETPHYECKUM
TOXKJIECTBOM JUISI HAxXOXKJIEHUS COOTHOLICHWM MEXIAy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPABOUYHYIO MH(OPMAILIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKJIEHUS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («pPELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX [P PEILIEHUH
IIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnaners nonsitusMu npeodpa3oBaHus M000UsI, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX (Guryp. Ilonp30BaTbes cBOMCTBaMU OO0 IPOU3BOJIBHBIX (PUTYDP, YMETh
BBIUUCIISATH JJIMHBI M HAXOAWUTH YIJIbl y MOJOOHBIX (puryp (1o aaroputMy y4yeOHbIX
neuictBuil). IlpumeHsaTh cBOMCTBa TOMO0OMS B NPAKTUUECKUX 3aJadax. YMeETh
NPUBOJUTH NIPUMEPHI MOAOOHBIX GUTYP B OKPY’KAIOILIEM MHpE.

[Tonb3oBaThCcst TeOpeMaMu (IO BU3yaJIbHOW OMOPE) O MPOU3BEAECHUN OTPE3KOB
XOpJ, O MPOU3BEAECHUH OTPE3KOB CEKYILUX, O KBaIpaTe KacaTelbHOM.

ITonb30BaTbcss BEKTOpaMHM, NOHMMATh HMX T'€OMETPUUYECKUNH U (PUINUYECKUI
CMBICJI, IPUMEHATH UX B PELICHUH F'€OMETPUUECKHUX U pu3nyeckux 3anad. [I[puMeHsTsh
CKaJISIPHOE ITPOU3BEICHNE BEKTOPOB JJI HAXOKAEHUS JUIMH U YIJIOB.

[Tonb30BaThCS METOAOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSTH €0 B PEIICHUU
r€OMETPUYECKUX U NMPAKTHYECKUX 3a4au.

Brnagere NMOHATHMSAMHM NPaBWIBHOIO MHOTI'OYI'OJIBHHKA, JJIMHBI OKPY’KHOCTH,
JUTMHBI TyTH OKPYKHOCTH U paJIMaHHON MEpHI yIila, YMETh BBIYUCIIATH MJIOLIAL Kpyra
U €ro yacteu (c omopoi Ha crpaBOuHYI HHGpopMaiuio). [I[puMeHsITh MoMydyeHHBIE
YMEHUS B PAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (Wiaum LEHTPBI) CUMMETpUM (GUTYp, NPUMEHATH JABWXKEHUS
IUIOCKOCTH B MPOCTEMUIINX CITyYasiX.

[IpuMeHATh MONy4YEeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTHYECKHE
MOJIENU JUUIS 33/1a4 PeajbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLIME BBIUYNCICHUS C
MPUMEHEHUEM TONO00MS U TPUTOHOMETPUYECKUX (QYHKUMA (MONB3YSCh, TIE
HEO00XOIMMO, KAITbKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHU S ITPUMEPHOM
PABOYEM ITPOTPAMMGBI KYPCA «BEPOSITHOCTh U CTATUCTUKA» (ITO
I'OJAM OBYYEHUN )

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTUCTHKa» B 7—9
KJIACCaX XapaKTEepU3YITCs CACAYIOIIMMU YMEHUSMMU.

7 KJIIACC

Uurare wuH(OpMaIMIO, TPEACTABICHHYIO B Ta0nWIaxXx, Ha JIUarpaMmmax;
MpEACTaBIATh JaHHbIE B BHJAE TaOJNWI, CTPOUTHb JHArpaMMmbl (CTOJIOUKOBBIE
(cTombyaThie) U KPYroBhIe) IO MacCUBaM 3HAUYCHUH (C MCIOJIb30BAHUEM 3PUTEIBLHOM
HarJISIHOCTH W/WIU BepOaIbHON OTIOPHI).

OnuceiBaTh U UHTEPOPETUPOBATH  peajibHbIC  YUCIOBBIC  JIAHHBIE,
MpeCTaBJICHHBIC B TA0JIMIIAX, HA JUarpaMMmax, rpagukax.

OpueHTUpOBaTHCS B MOHATUSIX U ONEPUPOBATH MU Ha OA30BOM YPOBHE:
cpenHee apudMeTHIECKOe, MeIMaHa, HanOoJbIlIee 1 HANMEHBIIIee 3HAUCHUS, pa3Max.

HNmerp mnpencraBieHWe O Cyd4alHOM M3MEHYMBOCTM Ha IIpUMeEpax LeH,

du3nUeCKNX BEITUYHMH, aHTPOIIOMETPUUECKUX JaHHBIX; UMETh MPEJCTABICHUE O
CTAaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekatp u mpeoOpa3oBbIBATh HHPOPMAIUIO, MPEACTAaBICHHYIO B BHJE
Tabnul, AuarpamM, rpadukoB; MPEACTaBIATh JaHHbIE B BUAE TAOJMIL, AUArpamm,
rpaduKoB.

OnuceIBaTh MOCIIE COBMECTHOI'O aHAIM3A JIAHHBIE C TIOMOLIBIO CTATUCTUYECKUX
MoKasareyiei: CpeJHUX 3HAaYeHUH M Mep pacceuBaHus (pa3Max, AUCHEpCcHUs U
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE O
pe3ynbTaTaM M3MEpeHUW W HAOMIOACHWA (C WCIONB30BAHUEM 3PUTEIBLHOMN
HATJISITHOCTH W/WJTH BEpOAIbHOM OIOPHI).

HaxoauTh BEpOATHOCTH CIydaillHbIX COOBITUM B ONBITAX, 3Has BEPOSTHOCTHU
AJIIEMEHTApHbIX COOBITUH, B TOM YHCIE B ONbITaAX C PaBHOBO3MOXKHBIMU
AJIEMEHTApHBIMU COOBITUAMHU (C HCIIOJIB30BAHUEM 3PUTENIBHON HArisAHOCTH W/WIN
BepOaJIbHOM OMOPHI).

WNmerp mpencraBieHue O TrpaduUecKux MOJEISIX: JIEPeBO  CIy4alHOro
DKCIEPUMEHTA, JUarpamMMbl JUJiepa, YuciaoBas mpsamas.

OnepupoBaTh MOHATUSAMHU Ha 0a30BOM ypOBHE: MHOXECTBO, MOJMHOXECTBO;
BBITNIOJIHATD OINEpallMy HaJl MHOXXECTBAMU: O0OBEAMHEHHUE, NIEPECEUCHUE, TONOIHEHUE;
MEPEUUCTATh  BJEMEHThl MHOXKECTB; IMPUMEHSTh CBOMCTBA MHOXKECTB (C
WCIIOJIb30BAaHUEM BHU3YyaJIbHOM OIOPBHI).

WNmeTs mpencTaBieHue 0 rpauueckoM NpPE/ICTaBIEHUE MHOXECTB M CBS3EH
MEKy HUMH I OIIMCAHUSA IPOLECCOB U SIBJIICHUM, B TOM YUCJIE IIPU PELICHUU 3a1a4
U3 IPYruX Y4eOHBIX MPEAMETOB U KYpPCOB.
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9 KJIACC

W3BnekaTs 1 ipeoOpa3oBeIBaTh HHPOPMAIHIO, TIPEICTABICHHYIO B Pa3TUYHBIX
MCTOYHMKAX B BUJE TaOJMII, JUarpaMm, rpadukoB; NPEICTaBIsATh JTaHHbIE B BHJIE
Ta0IULl, JUarpaMm, rpapuKoB.

Pemate npocTeiinye 3aga4n OpraHu30BaHHBIM TIEpe0OpPOM BapUAHTOB, a TAKKE
C UCMOJIb30BAHHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

HNmets mpencraBieHrne 00 OMUCATENBHBIX XapaKTEPUCTUKAX JJII MAaCCHBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHMSL.

HaxonuTte 4acTOThl 3HAYEHUH W YacCTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIOCHUI (C OMOpOi Ha CIPABOYHYIO
uHpopMaiuio).

Haxonuthe BEpOSTHOCTH CIy4alHBIX COOBITUN B HM3YyYEHHBIX OIbBITAX, B TOM
YHCJIE B OMNBITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH, B CEpUIX
WCTIBITAHUU JI0 TIEPBOTrO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIn.

Nmers mnpexncrtaBieHue O CIy4yalHOW BEIMYMHE W O paclpeleieHUun
BEPOSATHOCTEM.

HNMeTrpr mpencTaBieHuE O 3aKOHE OONBIIUX YHCENT Kak O TIPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MPUPOAE U OOILIECTBE.
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TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTnueckoe IIAaHUPOBAHUE U KOJUYECTBE 4YACOB, OTBOAMMBIX HA OCBOECHHUE KaXXIOM TEMbl Y4EOHOro mnpeaMmera
«Marematuka» [lpumepHOll amanTHpPOBaHHON OCHOBHOW 00pa30BaTENBbHON MpPOrpaMMbl OCHOBHOTO OOMIETO 0Opa3oBaHUs
O0y4JaromMXcs € 3aJ€PKKON TMCUXMUYECKOrO pa3BUTHS, B IEJIOM COBIAJAIOT C COOTBETCTBYIOHIMM paszenioMm [IpumepHoii
paboueii mporpamMMbl yueOHoro npeamera «MaremaTtrka» o0pa3oBaTesIbHON MporpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu
stom OpraHuzanus BIpaBe camMa BHOCHUTh M3MEHEHHUSI B COJEp)KaHHME U paclpelnesieHne yueOHOro marepuaia Mo rojaam
oOydeHHs, B TIOCIEAOBATEIbHOCTh M3YyUYEHHUS TEM U KOJIHUYECTBO YAaCOB Ha OCBOCHHUE KaXJOW TEMbl, OIpeaeNieHne
OpraHu3alMoOHHBIX (GopM oOyueHus u T.i. OOGOCHOBAaHHOCTH JAHHBIX U3MEHEHUN OMpeAeNnsieTcsi BBIOpaHHBIM 00pa30BaTeIbHOM
opranuzanuein YMK, nHIuBuayanbHbIMU ICUXO(DU3NIECKUMHU OCOOEHHOCTSIMU KOHKpETHBIX oOyuaroruxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH HMMH YYEOHBIX TEM, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaiga IO MaTeMaTHKe,
npeacTaBieHHbIMU B [losicCHUTENBHOM 3anKCKe.

5 knace (He menee 170 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOE CoJICpKaHuE

OcHoBHbIE BU/IbI A€ATEJIbLHOCTH Oﬁy‘lalOIlll/[XCﬂ

4acoB)
HartypanbHble Hecstnynas cuctema cyuciieHUs. Psn HaTypanpHbIX uuncel. | UuTaTh, 3alMChIBATH, CPAaBHUBATh HATypalbHbIC 4HCIIA,
yuciaa. JeiicrBust ¢ |Harypanbubiil pan. Yucno 0. HatypanbHble ymcia Ha KOOp-|y4acTBOBATh B OOCY:KI€HHHM CIOCODOB YIIOPSIOYMBAHUS
HATYPAJTbHBIMH TUHATHOW TipsiMoii. CpaBHEHHE, OKpPYTJICHHE HATypaJbHBIX | 9HCEIL.
YHCJIAMH quce. H300paxkarh KOOPAWHATHYIO TMPSIMYyI0, OTMeYaTh 4YHCIA

(43 9)

ApudmeTnueckue JEHCTBUS C HATypalbHBIMH YHCIIAMHU.
CBoiicTBa HyJs TpU CIOKEHUH W -YMHOXEHHUH, CBOMCTBA
€QMHULIBI  [pUu  YMHOXeHuHW.  IlepemecturenbHoe U
COYETAaTENIbHOE  CBOMCTBAa  CJOXEHUSA M YMHOXEHHS,
pacnpeodenumenvHoe C80UCMBO YMHONCEHUS.

TOYKaMU Ha KOOPJMHATHOM INpsSMON, HAXOAUTH KOOPIUHATHI
TOUKH.

HccnenoBath cBoiicTBa HaTypaiabHOTro psijaa, ynucen 0 u 1 npu
CJI0’KEHUU U YMHOKECHHH.

Hcnosb30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEI IIPU
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Jlenumenu u Kpammuvie 4YHWCIA, PA3NOXKEHUE YHUCIA HaA
MHOXUTeNH. Jlenenne ¢ ocratkoM. I[IpocTeie M cocTaBHBIE
yncna. /lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

Crenens ¢ HATypaJIbHBIM [TOKA3aTENIEM.

UucioBble BBIpaKEHUS; IOPSAAOK IEUCTBUM.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHIECKHe JIEHCTBUS,
Ha JBUKEHUE U MOKYIIKH.

HE0O0XOAMMOCTH C ONIOPOH Ha aJITOPUTM IpaBUIIA.

BeinmonHaTs apugmernyeckue ACHCTBHA C HATypPaJIbHBIMU
YHMCJIAMH, BBIYMCJIATH 3HAUYCHHS YHUCIIOBBIX BBIPAXKCHHHU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BE/ICHUE B BUJIE CTETICHU, YUTATh CTEIICHHU,
HCNO0JIb30BAaTh TEPMHMHOJIOIMI0 (OCHOBAaHHE, IIOKAa3aTeib),
BBIYMCJIATh 3HAYEHHS] CTENeHed Npu HEoOXOAMMOCTH C
BHU3YaJIBHON OMOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUYEHUN YHUCIIOBBIX
BBIPQXXEHUH, NMpeajaraTtb U NPUMEHATh NPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp3oBaTh MpU BBIYMCICHUSAX IepeMeCTUTeIbHOe U
coYeTaTeJbHOEe CBOWMCTBA CJHOXKEHH M  YMHOKCHHS,
pacnpedenumenbHoe C6OIICHE0 YMHOMCeHUA; HOPMYITHPOBATh
U [pUMEHATH IIpaBwia Npeo0pa3’oBaHUsl  YHCJIOBBIX
BbIPAaKEHHH HA OCHOBE CBOMCTB apu(PMeTHYECKUX AeiCTBUH
NPH HeOOXOAMMOCTH C HANIPABJIAOLIEH OMOUIBIO.
®opMyJIMpOBATH ONpe/eJeHHs JCIUTeNs M KpaTHOro (c
OIIOPOM Ha aJITOPUTM IPAaBUJIA), HA3bIBATh JCIIUTENIN U KpaTHbIE
Ylyclia; Pacmo3HaBaTh TIPOCTHIE M  COCTaBHbIE YHCIIA;
(opmMyTUpOBATH U NPUMEHATH NPU3HAKH JICTUMOCTHU Ha 2, 3,
5, 9, 10, (c omopodi Ha anrOpUTM IIpaBWja); NMPUMEHSTH
AJITOPMTM pa3JIOKEHHUS 4YHUCJIAa Ha TPOCTHIE MHOXKHUTEIY;
HAXOAMTh OCTATKH OT JEJICHHS U HEMOJIHOE YACTHOE.
Pacno3HaBaTb UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAaHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOAUTH MPUMEPbI U KOHTPIIPUMEPBHI,
CTPOMTH BBICKA3bIBAHUSI M OTPHULAHUS BbBICKAa3bIBAHUN O
CBOMCTBAaX HaTypaJbHBIX YHCEJ C OOPOI Ha oOpasell.

Pematp TekcTOBBIE 3aJauM  APU(PMETHUYECKUM CIOCOOOM,
HCNOJIb30BaTh 3aBUCHMOCTH MEXJy BEIMYMHAMU (CKOPOCTH,
BpEMS, PACCTOSHUE; 1I€Ha, KOJINYECTBO, CTOUMOCTb U JIp.) NPpHU
HE0O0XO0AMMOCTH € UCIOJIb30BAaHUEM CIIPABOYHOM MH(OpMaIUK:
AHATM3UPOBATH TEKCT 33/1a4H, NepeopMyJIMPOBaTh YCIOBHE,
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HU3BJIEKATh HEOOXOIMMEIC JIaHHEIC, YCTaHABJIUBATH
3aBUCHUMOCTH MEXIYy BEIMYMHAMHU TPU HEOOXOAUMOCTH C
HaMNpaBJISIONIEH TOMOIIBIO.

MopaeanpoBaTh XOJ PEIICHUS 3aayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.
IIpuBoauTh, pazdupars
pelIeHni TEKCTOBBIX 3aa4.
C nomMombI0 MeJarora ONEHUBATH TONYYCHHBIH pe3yJbTar,
OCYHIECTBJISTh  CAaMOKOHTPOJb, TIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLITUOKU.

Pewams 3a0auu ¢ nomowgpro nepebopa ecex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS ¢ HCTOPHeEN pa3BUTHS apUPMETUKH.

pa3iiniuHbIC  pCHICHUSA, 3allUCHU

Harasagnasi
reomerpus. JIunuu

HA MJI0CKOCTH
(12 9)

Touka, mpsimasi, oTpe3ok, ny4. JlomaHas. V3MepeHue ATUHBI
OTpe3Ka, METPUYECKHE €IWHULBI HU3MEPEHHUS  JUIMHBI.
OKpY>KHOCTb U KPYT.

[IpaxkTuueckas pabota «IlocTpoeHue y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TyHOW W Pa3BEPHYTHIA YIJIBL

[IpaxkTuueckas padota «IlocTpoenue yrios.

PacnosHaBate Ha uepTexkax, pHUCYHKaxX, OINHUCHIBATH,
UCIOJIb3YS TEPMHUHOJIOTHIO, M HM300pazkaTb C IIOMOILBIO
4epTEXHBIX ~ MHCTPYMEHTOB  (IPU  HEOOXOAMMOCTH IO
BU3YyaJbHOM OIIOpPE): TOYKY, MPAMYIO, OTPE3OK, Jy4, YIOJ,
JIOMaHYI0, OKPYHOCTb.

Pacno3naBaTh, NPUBOIMTH NPUMePbI OOBEKTOB PEATHLHOTO
MHpa, UMEIIUX (OopMy H3YYEHHBIX (QUTYp, OLEHMBATh UX
JINHEWHBIE pa3MepBL.

Hcnoab30BaTh JIMHENKY U TPAHCHOPTUP KAK UHCTPYMEHTHI 111
IIOCTPOEHHUS U U3MEPEHUS: H3MEPATH JJIMHY OTpE3Ka, BETUUUHY
yria; CTPOUTh OTPE30K 3aJaHHOM [UIMHBI, YroJd, 3aJaHHOU
BEJIMYMHBI, OTKJIAABIBATH [IUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajuyca.

HN3o00paxkars KoHUrypanuum TeoMeTpHUuYecKuX Quryp us
OTPE3KOB, OKPYKHOCTEM, HMX YacTeldd Ha HEJIMHOBAHHOM U
KJIeT4aToil Oymare; mpemjiaraTtb, OMUCHIBaTh U 00CYKIATh
Croco0bl, AJrOPUTMbI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIu3a.

Pacno3naBath u H300pakaTh Ha HEJIMHOBAHHOW W KJIETYATON
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Oymare mMpsSMOM,
CPaBHHUBATb YTIJIbL
BbIuncasiTe JUIMHBI OTPE3KOB, TOMAHBIX.

ITonumate M HCHONB30BAaTH NPH  pPelIeHUH 33124
3aBHCMMOCTH MEX]Y €IMHULIAMU METPUYECKOU CHUCTEMBI MEp;
3HAKOMHUTBCS C HEMETPUUYECKUMH CUCTEMaMU MED; BBIPAXKATH
JUIMHY B Pa3IMYHBIX €MHULIAX U3MEPEHUS IIPU HEOOXOJUMOCTHU
C OIIOPOM Ha CHPABOYHYIO HH(POPMALIHUIO.

HccnenoBath purypsl u KOHQUrypauuu, UCTIONb3ys HU(GPOBHIE

pecypchL.

OCTpBI, TYNOH, pa3BEPHYTHIA  YTJIBL;

OOLIKHOBEHHEIE
npoou
(48 u)

HpoOb. IlpaBunbHBIE W HempaBWiIbHBIE ApoOH. OCHOBHOE
CBOMCTBO apoOu. CpaBHEHHE APOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX ApoOei. CmelanHas
IpoOb. YMHOXEHHE U JeJleHHe OOBIKHOBEHHBIX JIpOOei;
B3aUMHO-00paTHBIC JPOOH.

Pemenue TEKCTOBBIX 3aaay, coaepkauux Apodu. OCHOBHBIE
3a/1auu Ha JApoOH.

[TpumeHnenne OYKB ISl 3aITUCH MATEMAaTUIECKUX BBIPKEHUHN U
MIPEJI0KEHUH.

MopaeanpoBatb B TpaduUecKol, mnpeaMeTHor ¢dopme, ¢
MIOMOLIBI0 KOMIIBIOTEPA IOHATHS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JIPOOBIO.

YurtaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE 1pOOH,
npeIaraTb U 00CyKIAaTh CNOCO0bI YIIOPSTOYMBAHUS APOOCH.
N300paxkaTth  OOBIKHOBEHHbIE  OpoOM  TOYKaMHM  Ha
KOOPJMHATHOW  MPSAMOH; HCHOJb30BaTh  KOOPJIWHATHYIO
MPSIMYIO JUISI CPABHEHUS IPOOEH.

®opMyJIHPOBATH, 3aAIIUCHIBATH € MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOWMCTBO JpoOU Il CcoKpaujenus
Opobeti u npusedenus OpoOu K HOBOMY 3HAMEHAMENO 8
npoCmMeuuux Cyuasx.

IIpeacraBaaTs Mo oO0Opaslly CMEIMIaHHYIO JApoOb B BHUIE
HENpPAaBWIBHOM M  BBLACIATH LEJIYKHD YacTb 4YHCIa U3
HEMpPaBUIBHOM JpoOH.

BoinonHaTs apudgmMeTnyeckue JeicTBUA ¢ OOBIKHOBEHHBIMU
Opo0sIMM B TIPOCTBIX Cllydasix; MPHMEHATh CBOiicTBa
apu(METHIECKUX ASUCTBUH I palliOHATIM3ALIUN BEIYUCIICHUH.
BbINOJHATL NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCIICHUN;
npelIaraTb ¥ NpUMEeHATh NPUEMBI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh Mcciae0BaHUsA CBOWCTB JApoOeil, omupasch Ha
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YHUCIIOBBIE JKCHEPUMEHTHl (B TOM 4YHCIE C
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIO)KHBIC BBICKA3bIBAHHS O JIPOOSX,
NPUBOJAUTH MPUMeEPBI U KOHTPIPUMEPHI.

Pemars, mnpocreiilrie TEKCTOBBIE — 3aJayd, COAEpPKAIUe
IpoOHBIE MaHHBIC, W 33JaUd HA HAXOJCOEHUe YACU Yeno20 U
Yeno2o no e2o 4acmu; @blAGNAAMb UX CXO0CMEA U PAZTUYUAA.
MoaenupoBaTh XOJ PEIICHUS 33Ja4d C MMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTHL, pa3doupaThb, OUEHHUBATH PA3IUYHBIC PEIICHUS,
3aMMCcH PEHIeHUH TEKCTOBBIX 3ajJady NP HEOOXOJUMOCTU C
HaIIpaBJAOIIECH TOMOLIBIO.

C noMombI0 MeJarora OUeHHBATH IOJYyYCHHBIH pe3yJbTarT,

IIOMOIIBIO

OCYLIECTBJATHL  CaMOKOHTpOJIb,  TPOBEpPsiI ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OLIMOKH.
3HAKOMMTBCS ¢ HCTOPHeEN pa3BUTHS apUPMETHUKH.

Harnsinnast MHOroyroibHUKH. YeThIpEXYroybHUK, IIPSIMOYTOJIbHUK, | Pacmio3HaBaTh, M300pazkaTb C TOMOIIBIO  YEPTEKHBIX

reoMeTpusi. KBajpar. UHCTPYMEHTOB U OT pyKH, MOAEIUpOBaTh M3 Oymaru

MHOroyroJibHUKHu TpeyrobHuK. MHOTOYT'OJIbHUKH.

(10 4 [Tnomanp U MEpUMETP MPSIMOYTOJIbHUKA ¥ MHOTOYTOJIbHUKOB, IIpuBoauTHL NpUMepPbI 00BEKTOB PEATbHOTO MHpPa, UMEIOLINX
COCTABJCHHBIX M3 TPAMOYTONBHWKOB, CAMHHMIB H3Meperms| POPMY — MHOTOYTOJBHHKA, IpAMOYroNbHIKaE, — KBAjpaTa,
rtomazn. [lepuMeTp MHOTOYTOIBHIKA. TPEyroJIbHUKa, OEHNBATh UX JIMHEIHBIC PA3MEPBI.

BblumncasiTe: NEpUMETp TPEYroJIbHHWKA, NPSIMOYrOJbHUKA,

MHOTOYT'OJIbHHUKA; IUIOIIAb NPSIMOYTOJIbHUKA, KBajapara (IpU
HEOOXOJUMOCTH C OMOPOH Ha aAITOPUTM YICOHBIX TCHUCTBHIN).
H3o0paxarb OCTPOYTOJIBHBIE, IPSIMOYT OJIbHbBIE u
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

CrpouTh Ha KieT4aToi Oymare KBaapaT U NMPSMOYTOJBHHUK C
3alaHHBIMH JUIMHAMH CTOPOH.

HccienqoBars cBOiicTBAa NPAMOYIOJIbHUKA, KBaJgpaTa IIyTEM
9KCHEPUMEHTa, HAOJIOACHUS, W3MEPEHUs, MOJEIMPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJ(paTa U IPSIMOYIOJIbHUKA.
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Pacno3HaBarb MWCTHHHBIE M JIOKHBIE BBICKa3bIBaHHUS O
MHOI'OYT'OJIbHUKAX, IPUBOAUTH IPUMEPHbI U KOHTPIIPUMEPBI.
HccaenoBarh 3aBMCHMOCTD IJIOMIAN KBaJpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoub30BaTh CBOMCTBA KBAJPATHOM CETKH IS TOCTPOEHUS
¢uryp;  pa3duBaThb  NpPAMOYTOJIBHUK  Ha  KBaJpaThl,
TPEYTOJIbHUKH; COCTABJAATHL (QUIYpbl M3 KBaApaToB U
NPSIMOYTOJIBHUKOB U HAXOJUTh UX IUIOIIA/b, Pa30UBaTh (GUTYpPHI
Ha MPSIMOYTOJIbHUKU U KBaJApaThl U HAXOJUTh UX IUIOIMIAAb (TIpU
HEOOXOAMMOCTH C HAIPABJISIOIIEH TTOMOIIBIO).

BeIpakaTh BeIMYMHY IUIOIAAM B PA3JIMYHBIX E€IUHULAX
U3MEPEHUSI METPUYECKOM CHUCTEMBI MeEp, HCHO/1b30BATh
3aBHCHMOCTH MEXAY METPHUYECKHMH €IMHULAMU H3MEPEHUS
IUIOIIAM TpPU HEOOXOTUMOCTH C ONOPOH Ha CIPAaBOYHYIO
nH(pOopMaIHIo.

3HaKOMHMTbCS € MNpUMepaMH TPUMEHEHHMs IUIOAAU U
nepuMeTpa B IPAaKTHYECKHUX cuTyanusax. Pemars 3agadym us
peabHON JKU3HU, MTPH HEOOXOJIMMOCTH C ONMOPON Ha aJITOPHUTM
IIpaBuiIa, 00CYKAATh Pa3JIHYHbIe CIIOCO0bI PEIICHUS 3a/1a4.

JlecsiTHuHbIE
npoou
(38 u)

Hecstuunas 3anuck apodeid. CpaBHEHHE JECITHUHBIX IPOOEH.

JeiicTBus ¢ necATHUHBIMU ApoOsSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemienue TEKCTOBBIX 3ajay, coaepkaumux aApoOu. OCHOBHBIE
3a/1aud Ha ApOoOH.

IIpeacTraBiasATh ACCATUYHYIO JIpOoOb B BHUAC OOBIKHOBEHHOM,
YUTATh M 3alHUCHIBATH, CPABHUBATH JICCSITHUYHBIE ApOOH,
nperaratb M 00CYXKIaTh CHOCOOBI  YIOPSAIOYMBAHUSA
JECATUYHBIX APOOeH.

HN306paxkarh necaTUYHBIC IpOOM TOYKAMHM HAa KOOPAMHATHOM
MIPSIMOM.

BopisABASTH CXOACTBA M Pa3jMuMsl MPaBUI apUPMETHUSCKUX
NEeUCTBUM C HATypaJIbHBIMHU YUCIAMHU U JECATUYHBIMH IPOOSIMHU,
IOCJI€ COBMECTHOI'O aHaJIM3a.

BeinmonnaTs apudmeTnueckue ACUCTBUS C  JICCATUYHBIMU
Ipo0sSMU; BBIMOJHATH TNPUKHIKY M OLEHKY pe3yibraTta
BBIYMCIICHUI.

IIpumeHsiTh CBOIiCTBAa apU(PMETUUYECKUX JACUCTBUN I
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palrOHAIN3allUH BBIYMCICHHM.

Ilpumenames npaeuno oKpyzieHus Ooecsimuunvix Opoodei, IPU
HEOOXOUMOCTH C BU3YAJIbHOU OTIOPOH.

IIpoBoauTL MHCC/IEAOBAHUSL CBOWCTB JECATUYHBIX APOOEH,
ONMUpasiCh Ha YHUCJIOBbIE OKCIEPUMEHTHI (B TOM 4YHCIE C
MIOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSX,
NPUBOIAUTL  NPUMEPbl U  KOHTPHPUMEPHI, CTPOMUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAaHUM.

Pemrate npocreiimimMe TEKCTOBBIE 3aJaud, COAEpIkKaLUe
IpOOHBIE TaHHBIE, U HA HAXO0JCOeHUE YaACMU Yelo20 U Yeslo2o no
€20 yacmu; BBIIBJSTh UX CXO/CTBA U Pa3Iuvusl.
MogpeanpoBaTh XOJ PELICHHS 3a/a4d C MOMOUIbIO PUCYHKA,
CXeMbl, Tabmuipl. Pa30upars pasnuuHble pEHICHMs, 3alUCU
pelLIeHni TEKCTOBBIX 3aay.

OnepupoBaTrh JAPOOHBIMH YHCIIAMU B PEATBHBIX JKU3HEHHBIX
CUTYaIHSIX.

C noMombI0 Meaarora ONEHUBATH TONYYCHHBIH pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJb, MpOBEpssi  OTBET  Ha
COOTBETCTBHUE yCIOBUIO, HAXOAUTH OITHOKH.

3HAKOMHTBCS ¢ HCTOPH e pa3BUTHA apU(PMETUKH

Harasanas
reoMeTpus.
Tesa u purypsl
B IIPOCTPAHCTBE
(99)

Mnozcoepannuxu. Hzobpasxcenue mnozoepannuxos. Mooenu
npoOCMpaAHCMEEHHbIX Meil.

Ipsamoyeonvuviii napannenenuneo, kyo. Pazeépmxu kyba u
napanneienuneod.
O06vém Kyba, npsamoy20ibH020 napaieienuneod.

PacnosHaBaTh Ha 4epreikax, pPUCYHKaX, B OKPY:KAKIIEM
MM Ppe IpSMOYTOJIbHBIN Napaienaenunes, Ky0, MHOrOrpaHHHUKH,
ONUCHIBATb, HCHOJb3ySl TEPMHHOJIOTHMI), OLECHHBATH
JINHEHBIE pa3Mephl.

IIpuBoauTHL MpUMepPbI OOBEKTOB PEaIbHOI0 MHUPA, UMEIOIINX
(hopMy MHOrOrpaHHHKa, MPSIMOYTOJIBHOTO Napajulesenunena,
KyOa.

HN306paxath Ky0 Ha KJIeTUaTO Oymare.

HccaenoBars CBOMCTBA KyOa, PSAMOYTOJIBHOT'O
rapajuiesienuIe;a, MHOrOTPAaHHUKOB, HMCIOJb3Yys MOJEIN IpPH
HEOOXOAMMOCTH C HANPABJISIOMIEH TTOMOIIBIO.
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PacnosnaBarp pa3BépTku KyO0a W mapauleNenumnena.
MopaeaupoBath Ky0 U napaiiesenunes u3 Oymaru u npodux
MaTepuasoB, Mo oopasiry.

Haxonuth u3MepeHusi, BBIYMCJIATH IUJIOLIA](b MOBEPXHOCTH;
00BéM KyOa, MPSMOYTOIBHOTO TapajuieienuIieia ¢ Omopor Ha
QITOPUTM YYEOHBIX JCUCTBUI;, HCC/AeA0BATH 3aBHCHMOCTH
00bEMa Kyba OT JUTMHBI ero pedpa.

Ha6aoaats W NpPOBOAMTH AHAJOIMH MEXIY MOHATHUIMHU
TUIOLIAIN ¥ 00BEMa, IEpUMETpa U IJIOIIAAN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE H JIOXKHBIC BBICKAa3bIBAHHUS O
MHOT'OI'paHHUKaX, MPHBOAUTH TNPUMePbI U KOHTPIPUMEPHI.
Pemate 3a1a4u 13 peaabHOU KU3HU.

IloBTOpEHHE
1 00001IEHHE
(10 4

IToBTOpEHNE OCHOBHBIX MOHATHH M METOJIOB Kypca S Kjacca,
000011IeH1E 3HAHWIA.

BoryucasTh 3Ha4CHUs BBIPAKEHUN, COEPIKALLNX HATYPAJIbHbBIE
quciaa, OOBIKHOBEHHbIE M JECSATUYHbIE ApOOHU, BBINOJIHAThH
npeoOpa3oBaHMs YUCET MPH HEOOXOTUMOCTH C HAIPABIISIONICH
MTOMOLIBIO.

BbiOupars  cmocod  cpaBHEHHS — YHCEN,  BBIYMCIICHUH,
NPUMEHATh CBOMCTBA apUPMETHYECKUX JEeHCTBUH  aJs
palMoOHaIN3aluy BEIYUCICHUH.

OcymecTBJISITb CAMOKOHTPOJIb BBINOJHAEMbIX JACHCTBUI U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYNCIICHHM.

Pemars mnpocreiiluMe 3agauMm M3 peajbHON  JKU3HH,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUS JJIsl pelIeHUs 3a7a4 U3
IPYTUX y4EOHBIX IIPEIMETOB.
Pemiate mnpocreiimume 3axadu
CPaBHUBATb  CHOCOOBI  PEIICHUS
pPauMoOHAJILHBIN CIOCO0.

pa3sHbIMU
3aa4H,

crnocodamu,
BbIOMpaTh

6 kiacc (He menee 170 1)
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Ha3zBanue
pa3nena (TemMbl)
Kypca (4uciio

OcHoBHOe coiep:kaHue

OcHoBHbBIE BHUBI J€ATCJIBbHOCTH oﬁyqaloumxcs[

4acoB)
HatypajbHbie ApudmeTrnueckue 1eHCTBUA C MHOTO3HAYHBIMH HATYPaJIbHBIMY | BLINOJHATHL apudMeTHYecKHe MeHCTBHA C MHOTO3HAYHBIMHU
yucaa yuciaMyd. UHCIOBBIE  BBIPDAKEHHUS, TOPSAOK  JICWCTBUH, | HATYpaIbHBIMH YHCIaMH, HAXOAUTh 3HAYEHHS YHUCIIOBBIX
(30 9) UCTIONIb30BaHue CKOOOK. OKpyTiieHHuEe HATypaTbHBIX YHCEN. BBIpQKEHUH CO CKOOKaMu 1 6€3 CKOOOK; BBIYHCIATH 3HAYEHUS

JlenuTenu U KpaTHBIE YUCTA; HAUOOIbWMUL 00WULL Oelumenb U

HAaumeHvuilee 06”466 KpamHoe.

PaznoxxeHne uymcina Ha MPOCTbIE MHOXUTENU. JlemuMocTh

CYMMBI U MIPOU3BEJCHHUS. J[eJIeHrE C OCTaTKOM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPAYKEHU, COJIEpIKAILIUX CTETICHHU.

BpINOTHAT, NPUKUAKY W OLEHKY 3HAUYEHUH YMCIIOBBIX
BBIPAYKCHH, IPUMEHATH MPUEMBI POBEPKHU PE3YyJIbTaTa.
Hcnonb3oBaTh Mpu BBIUUCICHUSAX MepeMeCTHTENbHOE M
coyeTaTejibHOE CBOWMCTBA CJIOMKEHUSI M  YMHOKEHHUS,
pacnpeodeaumenbHoe CE0UCHE0 YMHONCCHUA OMHOCUMENbHO
CN10JCceHUA, CBOMCTBA apu(pMeTHYECKHUX AeilCTBUIL.
HccaenoBatb  4MCIOBbIE  3aKOHOMEPHOCTH,  IMPOBOJIUTH
YHUCIIOBBIE YKCTIEPUMEHTHI.

@®opmMyaMpoBaTh ONpeleJieHUusl JEIUTeNIE U KpPaTHOro,
HauOOJBIIEr0 OOIIEro ACAWUTENII W HaMMEHBIIEro OOIIero
KpaTHOTO, MPOCTOr0 M COCTABHOTO YHCEN;, HCIOJIb30BaTh ITH
TOHSTHUS MPHU PEIICHUH 3aAa4 (TP HEOOXOIMMOCTH C OTIOPOH Ha
QJITOPUTM IPaBUJIA).

IIpuMeHSATHh AJTOPUTMbI BBIYHUCICHUS HAWOOJBIIET0 OOIIEero
NEIUTENsI W HAWMMEHBIIETO OOIIero KpaTHOTO JABYX YHCET,
AJITOPUTM PA3JI0KEHHUS YUCIIA HA IPOCTHIE MHOXKUTEIH.
HccaenoBarh CBOMCTBA JEIUMOCTH CYMMBI M IPOU3BEICHUS
YHUCeN ¢ ONIOPOM Ha BOIPOCHBIH IUIAH.

IIpuBoguTL mNpUMepHI YHCET C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHble U HEBEPHbIE YTBEPXKJICHHSI O CBOMCTBAX
4yuCeJl, ONMPOBEPrarb HEBEPHBIC YTBEPKICHHS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncTpyupoBars  MareMaTH4ecKue  INPeJIOKEHUA  C
MTOMOIIIBIO CBSI30K «HY, «HJN», «ECIH. .., TO...» TI0 00pas3iy.
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Pemath TeKCTOBLIE 3aJa4y, BKIIIOYAOIIUE IMOHATHUA ACIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIONB30BaTh Mepedop Bcex
BO3MOXHBIX BAPUAHTOB C OMOPOI HAa BOIIPOCHBIH IUIaH.
MopeanpoBaTh XO0J pEUIEHUS 3a/ladyd C MOMOILIBIO PUCYHKA,
CXEMBbI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OIEHUBATH PA3JTUYHbIE PpPelIeHUs,
3alMCH  pelleHUd TEeKCTOBBIX 32424 C HampaBISoNMICH
[TOMOLIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJabTaT, HAXOAUTh
OIIHUOKHU, OCYHIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsl OTBET HA
COOTBETCTBHE YCJI0BHIO.

Harasanasi
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

Ilepnenouxynaphuie npsamsie. IlapannensHvle npsmboie.

Paccrosiane Mexay AByMsl TOYKaMH, OT TOYKHU JI0 TIPSIMOH,

JUIMHA IIyTU HA KBaJAPATHOMU CETKE.
IIpumepyl npamvix 6 npocmpancmee.

PacnosHaBaTh Ha depTekaxX, PUCYHKax Cllydad B3aMMHOIO
PacoJIOKEHUs IBYX MPSAMBIX.

HN300paxkars ¢ MNOMOIBLIO YePTEKHBIX MHCTPYMEHTOB
KJIeT4aToll Oymare JIBe II€peceKarolMecss NpsMble, JIBE
napasuiesbHble MpsIMble, CTPOUTH MPSIMYIO, EPHIEHIUKYISPHYIO
JTAaHHOM.

IIpuBoauTH NpuMepbl napaieIbHOCTH U
MEePHEeHIUKYIIPHOCTH IPSIMbBIX B IPOCTPAHCTBE.

PacnosHaBaTh B MHOIOYIOJIbHUKAxX MEPIEHAMKYISPHbIE U
napajijiesibiple  CTOpoHbl. HM300pakaTh MHOIOYrOJbHUKH C
napasuiebHbIMU, NePIEeHANKYIIPHBIMA CTOPOHAMU IO 00pa3sILy.
Haxoauth paccTosiHHE MEXIYy JIBYMS TOYKaMH, OT TOYKH [0
NpsIMOW, IJIMHY IyTH Ha KBaJApPaTHOW CETKE, B TOM YHUCIE
WCTIONB3Ys IU(POBBIE PECYPCHI.

Apodu
(32 u)

OObIKkHOBEHHasi  ApoOb, OCHOBHOE  CBOWMCTBO

cokparienue 1pooeii. CpaBHEHHUE U yIOPSAA0UMBAHUE IPOOCH.

JecsaTuunble 1poOU 1 METpUUYECKas CUCTEMA Mep.

Apoow,

Apudmernueckue  JEHCTBUS C¢  OOBIKHOBEHHBIMHU

JACCATUYHBIMUA I[pO65[MI/I.

u

CpaBHMBATBh U YNOPS/I0YUBATh JpoOU, BHIOUPATH CHOCOD
CpaBHEHUS IpoOeii.

IpeacraBiasiTh JecaTH4Hble ApoOM B BHUAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BHJIE ACCATHYHBIX, MCMOJIB30BATH
IKBHUBAJIEHTHbIE TIPeICTABJIeHUs] JPOOHBIX YHCENl TpU UX
CpaBHEHHH, NP BBIYUCICHUAX (IIPU HEOOXOAUMOCTH C
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OrtHomrenue. JlenmeHue B JaHHOM OTHOIICHWH. Macwuumao,
MPOTIOPIIUS.

[Tonatre mponeHTa. BbruuciaeHue mporeHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 337124, COAEPKAIINX APOOU U TPOIICHTEHI.
[IpakTrueckas padora «OTHOILIEHUE IITUHBI OKPYKHOCTH K €€
JIAAMETPY».

HaIpaBJISIONICH TOMOIIIBIO).

Hcnoan3oBaTh JecATUYHBIE JpoOM TpU  IpeoOpazoBaHUU
BEJIMYMH B METPUUYECKOI crUcTEME Mep.

BoinoaHATL apudgMeTnyecKue 1ecTBUA ¢ OOBIKHOBEHHBIMU U
JECATUUYHBIMU JPOOSMHU.

Boruncasars 3HAYCHUS BBIpa)KEHUH, coJieprKaIux
OOBIKHOBEHHbIE W JIECATUYHbIE  JPOOH,  BBIOJHATH
npeoOpa3oBaHus ApoOeil, BHLIOUPATH CHOCO0, NPUMEHSITH
cBoiicTBa apudMETUYECKUX JCHUCTBUU I paIlMOHATU3AIII
BBIYMCIICHHI.

CocTaBJSITh OTHOIICHUS W MPOMOPIUU, HAXOAUTH OTHOIICHHE
BEJIMYWH, JICTITH BEJIMUMHY B JAHHOM OTHOIIICHUH.

Haxoauth 3KcnepuMeHTAIBHBIM HNYTEM OTHOLIEHHUE JJIUHBI
OKpPY)XKHOCTH K €€ juamerpy (Ipu HEOOXOIUMOCTH C
HaIIPaBJIAIOIIEH IOMOIIBIO).

Haxonuth macmtal roraHa, KapThl M BBIYUCIATH PACCTOSTHHUSA,
HCIIOJIb3YSl MAcIITal ¢ OMOPOi Ha alTOPUTM YUEOHBIX ACHCTBHIA.
OO0BSCHATH, YTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI pEYH CO
CJIOBOM «IIPOILIEHT». BbIpakaTh MPOLEHTHI B ApoOsIX U ApodU B
MPOIICHTaX, OTHOIIICHHE IBYX BEJIMYHH B TIPOIICHTAX.
BbIuncasTh MPOLIEHT OT YUCJIA U YUCIIO 10 €T0 MPOLICHTY.
OKpyrasiTe IpoOu ¥ MPOIEHTHI, HAXOIUTh MPHOIMKEHHS YHCET
IpU HEOOXOIMMOCTH € UCTIOb30BaHUEM BU3YaJIbHON OMOPHI.
Pemats 3agaum Ha YacTH, TMPOIEHTHI, TPOMOPLUUH, Ha
HaxXOoXXJeHHe ApoOu (MPOLEHTa) OT BETUYMUHBI M BETMUYMHBI TIO €&
npobu (mporeHty), apodu (TpoleHTa), KOTOPBIH COCTaBIISIET
onHa BenuuuHa 0T Apyroid.  IlpuBoauTh, pa3dmparh,
OLIEHMBATDH PA3JINYHbIC PEIICHHUS, 3alHCU PEIIEHUN TEeKCTOBBIX
3aJa4 py HEOOXOJUMOCTH C HAIIPABISIOIIEH TOMOIIBIO.
HN3Baekarp wuHpOpMaNUI0 W3 TaONMI] ©  JUarpamw,
UHTEPIPETHPOBATH TaOJIUYHBIC JIaHHBIE, OTIpeneATh
HauOoJbIlIee U HAMMEHbIIIEEe U3 MPEACTABICHHBIX TaHHBIX.

56




Harassgnas

reoMeTpus.

CummMmertpus
(6 9)

Ocesas Cummempust. HeHmpaJleClﬂ CUMMemPUZL.

Ilocmpoenue cummempuyHwx ghueyp.
Cummempus 6 npocmpancmae.

Pacno3naBath Ha yepTekax U M300paKEHUIX, H300PakKaTh OT
PYKH, CTPOMTB C NOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JIOMAaHYI0, TpPEYTrOJIbHUK, TPSAMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO [JAaHHOW OTHOCUTEJIIBHO NPSIMOM, TOYKU C
HaIlpaBJSIOIIEH TOMOLIBIO.

HaxoauTh npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopenaupoBatb 13 Oymaru [Be QUIYpbl, CHMMETPUYHbIE
OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATh TI'€OMETPUYECKHUE
KOH(UTypaliu, UCTIOIb3Yysl CBOUCTBO CHMMETPHH, B TOM YHUCIIE C
MTOMOIIIBIO IIUPPOBBIX PECYPCOB € OMOPOI HA aTOPUTM yUEOHBIX
JIEUCTBUI.

Beipakenus
¢ OykBamu

(6 1)

[TpumMeHeHne OYKB JIJIs 3aIIMCH MAaTEMaTHUYECKHUX BBIPAXKCHHH U
NPENTIOKEHUN.  BykeeHHble — 8blpadiceHuss U HUCLOBblEe
NOOCMAaHOBKU.

BykBeHHBIC paBEeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHEHTA.
DOopMyJIbL.

HUcnoab3oBaTh OYKBBI i1 0003HAYCHHUS YHCEN, TPHU 3aMHCH
MaTEeMaTHYeCKUX  YTBEP)KICHHUM, COCTaBISATH  OyKBCHHBIS
BBIPAYKEHHUS 110 YCJIIOBHIO 3a]1a4H.

HccaenoBatb  HECIOXKHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
WCIOJIb30BaTh OYKBBI IS UX 3aIHCH.

Boruncsite 4rcnoBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS MPU
3a/IaHHBIX 3HAYEHHUSAX OYKB C OMOPOM HAa aJITOPUTM YYEOHBIX
JICHCTBUH.

3anucbIBaTh dopmy.bi: nepuMeTpa u IJIOIIA U
MPSIMOYTOJIbHUKA, KBajpaTa; JJIUHBI OKPYXHOCTH, TUIOIIAAH
Kpyra; BbINOJIHSATH BHIYMCIEHHS 110 3TUM (HOpMyIiaM.
CocraBiasath (opmyJibl, BBIPKAIONINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTB;, TMPOU3BOJIUTEILHOCTb, BpeMs, OOBEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (QOopMysiam.

HaxonuTh  HEM3BECTHBIH  KOMIIOHEHT  apU(METUYECKOTO
JIeHCTBHS.

Harasanas
reoMeTpus.
Durypni

YeTbIpEXYTrOJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
IIpsaMoyronbHUK,  KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
auaroHaziei.

HN300paxkaTh Ha HEIWMHOBAHHOW M KJIETYaTOW Oymare c
HCIIOb30BaHUEM YePTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKYU C 3aJJaHHBIMH CBOMCTBaMU: C
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HA IJIOCKOCTH
(14 uv)

I/I3MepeHHe YIJIOB. Buast TPEYTr'OJIbHUKOB.

[lepumerp MHOroyronpHuka. Ilnomans

¢uryper. Dopmysl

nepuMeTpa W IUIOWAAM mpsiMoyrosibHuKa. [Ipubmmxénnoe

WU3MEepEeHue IIomaan Guryp.

Ipaxmuueckas paboma «IInowaoe kpyaay.

MapajuleNIbHbIMU, MEPIEeHIUKYIIPHbIMA, PaBHBIMU CTOPOHAMM,
NpsIMBIMU  yIJIAMH U Jp., PABHOOEIPEHHBIN TPEYrOJbHUK.
IMpennarars u 00Cy:KIaTh CMOCO0BI, AATOPUTMBI TIOCTPOCHUS.
HccaenoBarh,  UCHONB3YSd  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJEIMPOBAHUE, CBOMCTBA MPAMOYTOJIbHUKA, KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKHU C OTIOPOM HA BOIIPOCHBIN TIJIaH.
O00CcHOBBIBATH, ONMPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJbHHUKE, KBaJpare, Pacrno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHMUS.

HU3mepsaTh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIIIBI, B TOM
YHUCJI€ B MHOTOYI'OJIbHUKE, CPABHMBATBL YIJbl; PACIO3HABATH
OCTpbIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIIIbI.

Pacno3naBartb, n300pakaTb OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH,
TYIOYTOJIbHBI, paBHOOEIPEHHBIH, PaBHOCTOPOHHMI
TPEYroJbHUKH (NP  HEOOXOJUMOCTH C  MCIOJIb30BaHUEM
BU3YaJbHOMN OIOPBHI).

Boeruucasarts epUMeTp MHOTOYTOJIbHUKA, II0LIAAb
MHOTOYrOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJIbHUKH, Ha paBHbIE
(GUrypbl, UCMIOIBE30BAaTh METPUYECKHIE EAMHUIIBI U3MEPEHUS
JUTMHBI ¥ TUTOIIAU C OTIOPOH Ha aJITOPUTM yUeOHBIX JEHCTBUN.
Hcnonb3oBaTe NpuOINKEHHOE H3MEPEeHHe JJIMH U IUIOIazei
Ha KJeT4atod Oymare, NpUOIKEHHOE U3MEPEHHUE JJTMHBI
OKpPY’KHOCTH, IIJIOIAAH KpyrTa.

IMonoxurenbHLIE U
oTpuLATebHbIE
YyHuCIa

(40 u)

Lensie YHCIIa. Mooyne yucia,

ceomempudecKkasi

unmepnpemayus Mooyaa. Qucnogvle npomexncymru.

IlomoxutenpHBIE © OTpULATCIIbHBIC

yucina. CpaBHeHHE

MMOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCIIL. ApI/Iq)MeTI/I‘{eCKI/Ie
I[GI\/JICTBI/ISI C NOJIOKUTCIIbHBIMHU U OTPHULATCIIbHBIMA YU CJIaMH.

Pemrenne TekCTOBBIX 3aJa4.

I[IpuBoauTHL NpPHMEPHI HCIOIB30BAHHA B PEATBHON KHU3HU
MOJIOKUTEITHHBIX U OTPUIATEIIHHBIX YHCEI.

M306paxaTh nenbie 4yncia, NOJIOKUTEIbHBIE U OTPUIATEIbHBIC
Yrcia TOYKaMH Ha YUCIIOBOH MPSIMOM, MCMOJIB30BATH YHCIOBYIO
IPSMYIO JIJIsl CPABHEHHUS YUCEIL.

IIpuMeHsiTH TNpaBHJIA CPaBHECHUS, YNOPSAAOYMBATH IICIIbIC
qucia; HAX00Unb MOOYlb YUCIA.

@opmyaIUpOBaTHh NPABUJIA BEIYUCICHUS C MTOJIOKUTEITHHBIMH H
OTPULIATENIEHBIMU YHMCIAMH, HAXOAMTh 3HAYEHMsl YHCIOBBIX
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BBIPAKCHUIA, coaepKanmx EeUCTBUS
C ITOJIOKUTCIIbHBIMHU )41 OTpI/II_[aTCJIBHBIMI/I qucJiamMunu HpI/I
HEOOXOUMOCTH C ONOPOH Ha aITOPUTM MPaBHJIA.

IIpumeHATH CBOMCTBA CIOXEHHS M  yYMHOXEHHS Ui
npeoOpa3oBaHusl CyMM M MPOU3BEICHUIA.

IIpeacrasiienune
AAHHBIX

(6 )

[IpsmoyronbHas  cucTeMa  KOOpAWHAT HA  IUIOCKOCTH.
KoopauHaTel TOYKH Ha MJIOCKOCTH, abCIucca U OpJIuHATA.

Crosnbyarble ¥ KpyroBble JUarpaMMBl.

[Tpaktuueckas padora «IlocTpoeHue nuarpamMm».

Pemenne  TeKCTOBBIX  3ajay,  COAEp)KalIMX  JaHHBIE,
IpeCTaBICHHbIE B TAOIMIIAX U HA JUarpaMmmax.

OO0BSAACHAT, M WJIIOCTPUPOBATH MOHATHE IPSIMOYTOJIbHON
CUCTEMBl  KOOpPAMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAMHATHOMN IJIOCKOCTH TOYKH U
¢Gurypsl 1o 3aJaHHBIM KOOpAMHATaM, HAXOAUTB KOOPAHWHATHI
TOYEK.

Yurare cTon04aThe u KpYIOBbIE JIarpammel;
HHTEePIPEeTHPOBATH JaHHbIE; CTPOUTh CTOJIOUYATHIE AUATPAMMBI.
Hcnoan3oBaTs MH(pOPMALUIO, TPEACTABICHHYIO B TaOIuUIaXx,
Ha JuarpamMmax IJIsl PEIIeHUs TEKCTOBBIX 3aJad W 3aJad u3
pEAJIbHOM JKU3HH.

Harasanasn
reoMeTpus.
Durypbl

B IPOCTPAHCTBE
(99

IpsamoyzonvHolti napannenenuneo, Kyo, npusma, RUpamuod,
KOHyc,  yunuHop, wap u  cepa.  Hzobpasxcenue
NPOCMPAHCMBEHHbIX Queyp. IIpumeput Pazeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co30anue MoOenel
NPOCMPAHCINBEHHBIX PU2ypy.

Ilousmue o06véma; eounuyvl uzmepenus o006véma. O0véMm
NPMOY20/IbHO20 napaiieienuneod, Kyoa, popmyivi 06véma.

PacnosHaBarthb Ha yepTexax, pUCYHKAaX, OMUCHIBATH ITUPAMULY,
NpU3My, LWIMHIP, KOHYC, IMIap, HM300paxkaTb HX OT pPYKH,
MOJeJUPOBaTh U3 Oymaru, IUIAaCTWIIMHA, MPOBOJIOKH U JIp. C
Hanpasisomed nomouisio. [IpuBoauTs nmpumMepbl 00HEKTOB
OKpY’KaIOIIero MUpa, UMEIOLTNX (OPMBI Ha3BaHHBIX TEIl.
Hcnoab3oBaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3y4yars, ucnonb3ys SKCIEPUMEHT, HAONIOJEHUE, U3MEpEHHE,
MOJICIIMPOBAaHKUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA M Pa3Iu4iHs:
MEXKIy NMUPaMUION U IPU3MOM; MEXAY LWIMHIPOM, KOHYCOM H
1apom.

Pacno3HaBaTh pa3BEPTKM TNapaiienenunena, Kyda, MpU3MBL,
MUPAMUBI, KOHYCA, WINHIPA; KOHCTPYHPOBATH [JaHHBIC TENa
U3 pa3BEPTOK, CO3[aBaTb KX MOJEIM C HANPaBIIOLIEH
IIOMOIIBIO.
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Co3naBaTh MoOJeJIM TPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha alNTOPUTM Y4eOHBIX
JICUCTBUI.

N3mepsaTs Ha MopeJsix: JUIMHBI péOep MHOIOIPAaHHHUKOB,
JUaMeTp 11apa.

Boiuucasite 1no  dgopmyaam: 00bEM  NPSAMOYTOJIBHOTO
napasuienenumnena, Kyoa; MCHOIb30BaTh €IMHHIBI W3MEPEHUs
00BEMa; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
HapaJjIeJICIUIEN0B; peliaTh 3242494 ¢ PCAIBHBIMY JaHHBIMH C
OTIOPO¥ Ha CIPABOYHYIO MH(POMAIIHIO.

IloBTOpEeHue,
00001EeHNe,
cHCTeMaTH3auus
(20 u)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH M METOJOB KypcOoB 5 u 6

KJI1aCCOB, O606H.I€HI/IC H CUCTCMAaTHU3alus 3HAHUH.

BoryucasiTe 3Ha4€HMSI BBIPAXKEHUH, COACPKAIIUX HATypaJIbHBbIE,
LEeTbIe, MOJIOKUTENbHBIE M OTPUIATENIbHBIE  YHUCIIa,
OOBIKHOBEHHBIE U JIeCATHUYHBIE  JIpoOH, BBITIOJIHATH
npeoOpa3oBaHus YKMCEI W BBIPAKEHUN MPU HEOOXOTUMOCTU C
HaIpaBJISOIIEH TOMOILBIO.

Bri0upaTh ciocod cpaBHEHUSI YUCEI, BRIUUCICHUN, IPUMEHSITh
cBoOiicTBa apu(METHUECKUX JCHCTBUU [JIs paliOHATH3AIIN
BBIYMCIICHH.

PemaTh nmpocreiiinme 3a1a4m U3 peaibHOM KU3HU, IPUMEHSATH
MaTeMaTH4ecKHe 3HAHMSA I pEIIeHUs 3aJad U3 JpYrux
MIPEAMETOB.

PemaTs npocreiimue 3axa4m pa3HbIMH CIIOCO0aMHU.
OcymecTB/ISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3yJbTaTa BEIYMCICHUM.

TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «AJITEBPA» (1O I'OAAM OBYYEHMUA)
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7 knacce (He menee 102 u)

Ha3zBpanue
pasaesia (TeMbl)
Kypca (4uciao

OcHoBHOe coiepkaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00y YAKOIIUXCS

4acoB)
Yucaan [TonsATHE pallMOHATIBLHOTO YHUCIIA. CucreMaTU3MpPOBATDH M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJIEHHS. ApudmMernueckue IEUCTBUS ¢ PallMOHATLHBIMHA YUCIIAMHU. U JECATUYHBIX TPOOSX.
PanuonajbHbIe CpaBHeHue, YIOpsIOYMBAHUE PALIMOHAIBHBIX YHCEIL. CpaBHHMBATBH W YHNOPSIA0YHUBATH JAPO0U, TpeoOpa3oBhIBas MpH
yucaa CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTEeIEM. HEOOXOJUMOCTH  JCCATUYHBIE JpoOU B  OOBIKHOBEHHEIE,
(25 4) Permenre oCHOBHBIX 3a7a4 Ha JAPoOU, IPOICHTHI M3 PEaIbHOM | OOBIKHOBEHHBIE B JECSITHYHBIC, B YACTHOCTU B OCCKOHEUHYIO

MPAKTUKH.

[Ipu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHUCEII.

Peanbnble 3aBHUCHUMOCTHU. [Ipsmas
MPONOPIIMOHATBHOCTH.

Ha MHOXUTCIIN

u oOpatHas

JECATUYHYIO IPOOb.

IIpumeHnssiTb  pa3HOOOpa3Hble  CHOCOOBI M NPUHEMBI
BbIYMCJICHUA 3HAYEHUH APOOHBIX BBIPAKEHMI, COACPKAIINX
OOBIKHOBEHHBIE M  JCCATHYHBICE ApOOU: 3aMEHSATh MpHU
HEOOXOJUMOCTH  JIECATHYHYIO  ApoOb  OOBIKHOBEHHOH |
OOBIKHOBCHHYIO JIECATUYHOMN, TPUBOJNTH BBIPAXKEHUE K (QopMme,
HamOonee yaoOHON Ay BBIYUCICHUN, MPeoOpa3oBBIBATH
IpOOHBIC BBIPAKEHUS HA YMHOKCHHUE W JEJICHHE JIeCATUYHBIX
npobeil K IeHCTBUAM € LENBbIMU YUCIaMU (IPU HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

IIpuBoauThL 4yMC/I0BBIe U OyKBeHHbIe NPHUMEPbI CTEIEHHU C
HATypaJIbHBIM IIOKa3aTelieM, OOBSICHSS 3HAYCHHS OCHOBAHMS
CTENeHH W IOKa3aTessl CTENEeHH, HAXOIUTh 3HAUYCHHUS CTETCHEH

Bia @' (@ — 71060e PALHOHANBHOE YHCI0, N — HATYPaIbHOE
YHCII0) C OMOPOi Ha CIIPABOYHYIO MH(OPMAITHIO.

[lonumath cMblIc 3amMcH OONBIIMX 4YHCEJ € TMOMOIIbIO

AeCATHYHBIX Apoleii U cTeneHel ynciaa 10, npuMeHITh X B

peajbHbIX CUTyalUsAX.

IIpuMeHSTH NpU3HAKU ACIIMMOCTH, PA3I0KEHUS HA MHOKUTEIN
HaTypaJbHbIX YUCEI.

PemaTs npocreiimme 3a1a4m Ha YaCTH, IPOLICHTHI, IPOIIOPLIHH,
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Ha HaxOXXJIeHUE APOOH (MPOIEHTA) OT BEJIMYUHBI M BEJIMUMUHBI IO
e€ npobu (mporeHTy), Npodu (TPOIEHTA), KOTOPBIA COCTABIISCT
onHa BenauuyuHa ot Apyrod. IlpuBoamTh, pazdouparsb,
OIIEHUBATH PA3JIMYHBIC PEIICHUS, 3aMHCH PEIICHUH TEKCTOBBIX
3azad.

Pacno3HaBaTh M 00BSICHATH, ONTUPASCH HAa ONPEICIICHUS, IPSMO
MPOTIOPIIMOHATILHBIC " o0patHO MPOTIOPIIMOHATILHBIC
3aBUCHUMOCTH MEXIYy BEIMUYMHAMU; NPUBOAUTH MPHUMeEPHI dTHX
3aBUCHUMOCTEH M3 peajbHOro0 MHUpa, M3 JPYrHX Y4eOHBIX

MIPEIMETOB.
Pematp npocreiinyie mMpakTHKO-OPUEHTHPOBAHHBbIE 3aJadu
HAa  JOpodM, TNPOUEHTbI, MNpPAMYK M  00paTHYIO

MPpOMOPIUMUOHAIBHOCTH, IPOMOPLIMHA.

Aaredpanyeckue

BbIpPaKeHUst
(27 g)

bykseHHsbIe BoipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. DOpMYIIBI.

[TpeoOpa3oBanue OyKBEHHBIX BBIPa)KEHHUI, PaCKpBITHE CKOOOK
U TIpUBEJIEHUE TIOJOOHBIX ClIaraéMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.
MHOTO4IEHBL. Cnoxenue, BBIYMTAHMNE, YMHOKEHHE
MHOIO4JI€HOB.  DOpMysibl  COKPAIIEHHOTO  YMHOMKEHHUS.
Pa3noxeHne MHOTOWIEHOB HA MHOKUTEH.

OBiaagersb HAa 0a3zoBoM YpOBHE anreOpandeckoi
TEPMUHOJIOTUEN W CHMBOJIMKOW, NPHMEHATh €€ B IIpolecce
OCBOCHMS y4eOHOT0 MaTepuaia.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPDOKECHHH TPH 3aJaHHBIX
3Ha4YeHUAX OYKB; BBITIOJIHATH BEIYUCIEHUS 1O (hopMysam.
BbInoaHATHL peoOpa3oBaHus LEIOTr0 BBIPAKEHHUS B MHOTOUJICH
MPUBEJICHUEM MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL YMHOXXEHUE OJHOWIEHAa HAa MHOTOWIEH U
MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATh (opMyibl KBagpara
CyMMBl M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPaBOYHYIO
MH(POPMALIHUIO.

OcymecTBaSITh Pa3I0KEHUE MHOIOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOXKUTENS, IPUMEHEHHS
dbopMynabl  pa3sHOCTH KBAApPaToB, (GOPMYT  COKpPAIIEHHOTO
YMHOKEHHS C OTIOPOil Ha CIIPAaBOYHYIO HH(POPMALIUIO.
IIpumensiTe 1peoOpa3oBaHWE MHOTOWIEHOB Ul pELICHUs
pa3IuyYHBIX 3a7a4 M3 MaT€MaTUKH, CMEKHBIX IPEAMETOB, U3
peanbHOM NPAKTHKH.

3HAKOMUTBCS C HCTOPHeEl Pa3BUTUS MAaTEMATHUKH.
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YpaBHeHus

U HepaBeHCTBa
(20 w)

VYpaBHeHue, IpaBuia npeodpa3oBaHus
PaBHOCUIIbBHOCTh YPaBHEHHM.
JIuHeitHoe ypaBHEHUE ¢ OJJHOM TEPEMEHHOM

ypaBHEHUS,

IIEPEMEHHOMN, PEILICHNE JIMHEMHBIX ypaBHeHUN. Pemenne 3anaq

C IIOMOIIIBIO ypaBHeHI/Iﬁ.

Jlunetinoe ypasneHue ¢ 08yMs NePeMEeHHbIMU U €20 ZpApuk.
Cucrema ByX JIMHEWHBIX YPaBHEHUU C ABYMs EPEMEHHBIMH.
Pemenue cucrem ypaBHEHUH CHOCOOOM TIOJICTAHOBKH U

CIIOCOOOM CJI0KEHHS.

Pemath JIMHEWHOE ypaBHEHHE C OJTHOM NIEPEMEHHON, NPUMEHSAA
NMpaBHJIa [IEPEX0/Ia OT UCXOJAHOIO YPaBHEHUS K PABHOCUIIBHOMY
emy 6osee npocroro Buja. IpoBepsaTs, sBIsSETCA 1M KOHKPETHOE
YHUCJIO KOPHEM YPaBHEHHS.

I[logOupaTry npumepsl Map 4uces, SBISIOUMXCA PpELICHHEM
JMHEMHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JHMHEHHOTO
ypaBHEHHsI C ABYMs MEpPEMEHHBIMH (NP HEOOXOAMMOCTHU C
UCIOJIb30BAHUEM CMBICIOBOM OIOPBI); MONB3YACh TIpaduKOM,
NPUBOAUTH NPUMeEPbI PELICHNS YpaBHEHUS.

HaxoauTh pemieHue CUCTEMbl ABYX JIMHEHHBIX YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMH C ONIOPO HA AITOPUTM YUEOHBIX JISHCTBHHA.
CocTaBisTh U pemiaTh ypaBHEHUE WIN CUCTEMY YPAaBHEHHH 110
YCIOBHIO 3aJa4¥, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d IIOJYy4YEHHBIH pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIN IUJIaH.

Koopannatsi
U rpa¢guku.
DyHKUUH
(24 9)

Koopannara Toukn Ha npsamoi. YUCIIOBbIE TPOMEKYTKH.
PaccrostHre Mexay IByMsl TOUKaMU KOOPAUHATHOMN NPSMOMN
IIpsimoyrosibHAs cucTeMa KOOpAUHAT Ha IUIOCKOCTH. IIprmMepshl
rpa¢uKoB, 3aJJaHHBIX (hopMynaMu. UTeHHe IrpapKOB peabHbIX

3aBUCHUMOCTEMH.

[Tonarue dynkuuu. I'paduk ¢dynkiuu. CBoicTBa (QyHKIIHIA.

Jluneitnas  ¢ynkuus. Iloctpoenune rpaduxa

¢ynkmu. ['paduk pynkuum y = kx + b.

JIMHEUHON

HN3o0paxarb Ha KOOPJAMHATHOU IPSMO TOYKH,
COOTBETCTBYIOLIME 3aJaHHbIM KOOpAMHATaM, JIy4d, OTPE3KHU,
WHTEPBAJIbI; 3aIMCHIBATh X HA aTreOpamyecKoM SI3bIKE.
OtMeuyaTh B KOOPAMHATHON IUVIOCKOCTH TOYKH IO 33JJaHHBIM
KOOp/AMHATaM; CTPOUTHh T'paUKH HECIOXHBIX 3aBUCHMOCTEH,
3aJaHHbIX (QOpMYyJIaMH, B TOM 4YHCIE C TOMOIIbI0 HU(PPOBBIX
naboparopuii.

IIpumeHsiTh, H3y4aThb NPeUMYINECTBA, MHTEPNPETHPOBATH
rpaduueckuii cnocod npeacTaBieHUs U aHaJIu3a pa3Ho00pa3HOH
KHU3HEHHOW MHPOpMALINH.

OcBanBaTth Ha 6a30BOM ypOBHE IOHATHE (PYHKIUH, OBJIaJICBATh
(YHKIIMOHAJIBLHOW TEPMHUHOJIOTHEM.

PacnosnaBath juHelHy0 GyHkuuo Y = kx + b, omuchIBaTh
e€ CBOiiCTBa B 3aBUCUMOCTH OT 3HaYCHUI KOd(ppuineHToB K u b
(mpu HEOOXOAMMOCTH € ONIOPON Ha AITOPUTM MPaBUIIA).
Crpouts rpadukn nmuHeriHoN Qyakuuy, pynkuun 'y = kx + b
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Hcnonb3oBaTh nugposbie pecypcebl 1 IOCTPOSHUS IPaPUKOB
(GyHKUIMH ¥ U3y4EHUS] UX CBOMCTB.

[IpuBOANTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEaIbHBIX
IpoLeccax U sBJICHUSX.

IloBTOpEHME

H 00001IeHHE
(6 9)

[ToBTOpEeHME OCHOBHBIX MOHSATHNA M METOJOB Kypca / Kjacca,

00001116 H1E 3HAHWIA.

BepiOuparb, NpPUMEHATH CHOCOOBI  CpPAaBHEHMS  YHCEl,
BBIYMCIICHUM,  TpeoO0pa3oBaHW  BBIPAKCHUH,  PEIICHHS
ypaBHEHUH MPH HEOOXOAMMOCTHU C HAIIPABJISIOIIEH ITOMOIIBIO.
OcymecTB/ISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BBIYHCICHHM, MpeoOpa3oBaHUid,
IIOCTPOEHHUH.

Pemars nmpocreiiniue 3axa4u U3 peajabHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMSA I pEIICHUs 3aJad U3 JpYrux
MIPEIMETOB.

Pemiare mnpocTeinne TEKCTOBbIC 3aJa4d, CPaBHUBATh,
BBIOUPATH CNOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He Menee 102 u)

Ha3zBanue
pasaesia (TeMbl)
Kypca (4Mciio

OcHoBHOe coiep:kaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00y YAKOIIUXCS

4acoB)
Yucaa n KBaznpatHslit kopeHb u3 uucna. [lonamue 06 uppayuonansHom | PopMyIHPOBATH ONpeAesIeHHe KBaJIpaTHOTO KOPHS U3 4YHMCla,
BbIYHCJICHHS. yucne. [lecamuunvie npubIUICEHUS UPPAYUOHATLHBLX YUCEIL. apu(pMEeTUYECKOTro KBaJpaTHOIO KOpPHS IPHU HEOOXOAMMOCTH C
KBanparHnsie Heticmeumenvnuie uucaa. Cpagnenue oelicmeumenvHulX yucesl. |BU3yaabHOH OIOpOH.
KOPHH ApudmeTrueckuil KBaJpaTHbI KOPEHb. IIpuMeHSITH omepanuio W3BJICYEHMs] KBAJpPAaTHOTO KOPHSA W3
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(15 u) VpaBHeHue Buaa X° = a. YHUCa, MCMOJIb3YH MMPU HEOOXOAUMOCTH KAJIbKYJISATOP.
CaoiicTBa apuMeTHIeCKnX KBaJIpaTHBIX KOpHEW. | OlleHUBATh  KBaJpaTHbIE KOPHU IENBIMH  YHCIaMU U
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKECHHUM,  COAEPIKALIUX | ICCITUIHBIMU JPOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHuUBaTL M YNOPSIAOYMBATBL  pallOHAJbHBIE U
WppalMOHANIbHBIE YHCIIa, 3allMCaHHbIE C TIOMOIIBIO KBAJPAaTHBIX
KOpHEH Ip1 HE0OXOAUMOCTH C HAIIPABJISAIOLIEH TOMOILBIO.
HccnenoBarp ypaBHEHHE x2 = a, HaxXoAWTh TOYHBIE U
puOIMKEHHBIC KOpHH pu & > 0.
HccnenoBarb cBolicTBA KBaJpaTHBIX KOPHEW, MPOBOJIA
YHCJIOBBIE SKCIIEPUMEHTHI C HCIOJIB30BAaHUEM KaJbKyJIATOpA
(KoMIIBIOTEPA).
IIpumensaTs cBoiicTBa apupMeTHYECKHX KOPHeH 14
npeodpa3oBaHMs BbIPAaKEHUIA.
BpInoJHATL NpocTeiilie MNpeodpPa30BaHUsl  BBIPAKCHMIA,
coJlepKaluX KBaJpaTHbIE KOPHU. BeIpaxkarh NMepeMeHHBIE W3
reOMEeTpPUUECKHUX U pu3ndecKux (GpopMmyn mpu HEOOXOIUMOCTH C
OTOpOi Ha MPABUJIO.
Boiunc/isiTe 3HaUeHHMs BBIPAKECHUI, COJIEPIKAIUX KBaJApaTHBIC
KOPHH, UCTIOJIb3YsI PU HEOOXOAMMOCTHU KaIbKYJISTOP.
Hcnonb3oBaTh B XO0A€ peEIICHUs 3aqady  dJIEMEHTapHbIC
MIPE/ICTABICHUS], CBSI3aHHbIE C NPUONMKEHHBIMU 3HAUEHUSMU
BETTUYHH.
3HaAKOMHTBHCS C UICTOPUEH Pa3BUTHUSI MATEeMATHKH.
Yucaau Crenens ¢ nensM nokasarenem. CTaHgapTHas 3aluch yucia. | @opMyJMpoBaTh onpeaeleHne CTEIICHHU C ENbIM [T0Ka3aTeIeM
BbIYMCJIEHHS. Pa3zmepbl 00bEKTOB OKPYXAIOIIET0 MHUpa (OT 2JIEMEHTapHBIX (ipu HEOOXOIUMOCTH TI0 BU3YaJIbHOM o1ope).
Crenennb YaCTHIl JO KOCMUYECKUX OOBEKTOB), IIIUTENIBHOCTH MpolieccoB | [IpeacTaBiasiTh 3aMMCh OOJIBIINX U MAJIBIX YHCEIT B CTAHIAPTHOM
¢ HeJIbIM B OKpY’KaIoIlleM MUpE. Bujge. CpaBHUBATH uKClIa UM BEJIMYMHBI, 3alUCaHHbIE C
MoKa3areJjieM CBoiicTBa CTENEHU C LIETBIM ITOKA3aTEIIEM. HcIoJib30BaHueM ctenenu 10.
(7 9) Hcnonb3oBaTrh 3ammMch 4YKCeNl B CTaHAApPTHOM BUIE UIA

BBIpQ)XEHUS pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKPY’KAOILIEM MUDE.
®opMy/IMpPOBaTh, 3aNMCLIBATL B CUMBOJIHYECKOil dopme u
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HJUIIOCTPUPOBATDL IIPUMEPpaAMuU CBOIMCTBA CTCICHHU C T EJIbIM

IIO0Ka3aTeJIEeM (HpI/I HGO6XOIII/IMOCTI/I C HUCIIOJIB30BAHUEM
BHU3YaJIbHOH OTIOPHI).
IlpumensiTb  cBoiicTBa CTeMeHW Uil  [PEoOpa3OBaHUS

BBIPQKEHUM, COIAEP)KALIMX CTENECHU C LEJbIM IIOKa3aTeleM C
WCIOJB30BAHUEM  CHpPAaBOYHOW HHGpopManyy. BbINoOIHATH
JAeHCTBUSl C YHWCIAMM, 3alUCAHHBIMM B CTaHIAPTHOM BUJE
(YMHOXEHHE, JIeJICHHE, BO3BE/ICHHIE B CTEIICHB).

Aareopanyeckue |KBanpartaeii TpéxwieH. PasioxkeHune kBaapaTHOro TpéxwieHa | Pacmo3HaBaTh — KBagpaTHBI — TpEXWIEH,  yCTaHaBIUBaTh

BbIpaKeHMUsI. Ha MHOXKUTEJIN. BO3MOKHOCTB €0 Pa3yI0KEeHHUs] HA MHOKUTEIH.

KBaaparubiii PackiaabiBaTh Ha MHOMKHMTEJIM KBaJpPaTHBIA TPEXUWIEH C

TPEXUJIeH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOJUMOCTU C

(59) OTIOPO¥ Ha alITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpanueckast ApoOb. [lomycTUMBble 3HaUEHUs IEPEMEHHBIX, | 3anucbIBaTh anredpandeckue Boipaxkenus. HaxoanTs obnacth

BbIpaKeHMsl. BXOJISLINX B anredpandeckue BoipakeHrs. OCHOBHOE CBOMCTBO | OTIPEACNICHUS] PALIMOHAIBHOTO BBIPAKECHHUS.

Aareopanveckas |anreOpandeckoii npoou. Cokpaienue qpooei. BbINOTHATL YKCIIOBBIE MOJCTAHOBKH U BBIYMCJSATH 3HAUCHUE

ApooOL CrnoxeHue, BBIYHTAHUE, YMHOXCHHUE u JeJIeHne | [poOH, B TOM YHUCJIE C IOMOIIBIO KaJIbKYISTOpPA.

(15 ) anreOpanueckux apobeii. IIpeoOpazoBanue BbIpaxkeHuil, | @OpMyYJIMPOBATH OCHOBHOE CBOWCTBO aJIreOpandecKor Ipoou u

cojieprKaluX alreopandecKkue Ipoou. NPUMEHSATH €0 JUIsl MpeoOpa3oBaHust APoOEi.

BbinonHATL fAeiicTBUSI ¢ anreOpandecKuMu JApoOsSMHU  TIpU
HEOOXOJUMOCTH C HalpapJsomed moMoripio. [IpuMeHsaTsh
peoOpa3oBaHus BHIPAXKCHUHN ISl pelieHus 3aa1ad. BuIpaxkaTh
nepeMeHHble u3 Gopmyn (PpU3NUECKHX, TEOMETPUYECKHUX,
OIMHCHIBAIONINX OBITOBBIE CUTYyallMHd) TPU HEOOXOAMMOCTH C
HaMpaBJISIOMICH TOMOIIIBIO.

YpaBHeHnust KBagparnoe ypaBHeHue. HenonHoe kBagpaTHoe ypaBHeHHE. | Pacmo3dHaBaTh KBaJpaTHBIC YpaBHEHUS.

U HEPaBeHCTBA. dopMyita KOpHEN KBaIPAaTHOIO ypaBHEeHUs. Teopema Buema. |3anuchiBaTh (OpMYJy KOpHEH KBaJIpaTHOTO YpaBHEHUS;

KBaapartubie Pemenue ypaBHeHMi, CBOIANIMXCS K KBaApaTHBIM. lIpocTeiimue | pemiaTh KBaJpaTHble YPABHEHUs] — IIOJIHbIE U HETOJHbIE (C

YPaBHEHUA JIpOOHO-pallMOHATIFHBIC YPABHEHUS. WCIIOJI30BaHNUEM CIIPABOYHON MH(POPMAITUH).

(15 ) Pemenne TEKCTOBBIX 3ajad ¢ MOMOILIBIO  KBaapaTHbIX | [IpoBoauTh mpocTeiilmime  Mcciiel0OBaHUS  KBaJpPaTHbBIX
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ypaBHEHUH.

YpaBHEHUIA.

Pematb ypaBHeHus1, CBOJAIIMECS K KBaJPATHBIM, C TTOMOIIbIO
npeoOpa3oBaHUil ¥ 3aMEHOW MIEPEMEHHON C OMOPOM Ha aITOPUTM
MpaBuia.

Ha6awoaats ¥ aHaAJIM3UPOBATH CBS3b MEXKIY KOPHIMU |
K03 (PUIIMEHTAMU KBAJIPATHOTO YPABHCHHS.

Ipumenamo meopemy Buema o peutenus
3a0ay (¢ ucnonv3osanuem oopasya).

Pemath TekcToBble 3aJauM anreOpanyeckuM CIOCOOOM:
MEPEXOIUTh OT CIOBECHOW (DOPMYIHPOBKH YCIOBHS 3aadyd K
anredpandyeckoil MoAenu MyTEM COCTaBIEHUS ypaBHEHHS (TpU
HEOOXOMMOCTH C  HANPaBJISAIONICH TIOMOIIBI0);  peIaTh
COCTaBIIEHHOE YpaBHEHHUE; HHTEPIPETUPOBATH PE3YNbTAT.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHSI anTeOphI.

YpaBHeHus JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacmo3HaBaTh JTUHEHHBIC YPAaBHEHHUS C TBYMsI IIEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEpPHI PEILICHUS] yPAaBHEHUH B LIEJIBIX YHUCIIAX. Crpoutrpb rpaduku JMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucrembl Pemienne cucreM JOByX JIMHEHHBIX YpaBHEHHH C JBYMs |MCHOJIB3Ys LHQPOBbIe pecypchl (P HEOOXOJUMOCTH C
yYpaBHeHHUii nepeMeHHBIMH. [IpUMepsl pEeIIeHUsT CHCTEM HEJIMHEHHBIX | ONOPOi Ha aNrOpUTM yUeOHBIX TEHCTBHIA).
(13 v) YpaBHEHUH C IBYMS IEPEMEHHBIMH. Pasauuarp napajsienbHble U NEPECEKAIOIINUECS NPSIMbIE 110 UX
I'pagduueckass  unmepnpemayus  ypasHenuss ¢  08yMs|ypPaBHEHHAM.
nepeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMsl NepeMEHHbIMU. Pemiats cuctembl JABYX JIMHEWHBIX YpPaBHEHUH C JIByMs
Pemenne TEKCTOBBIX 3a1a4 C IOMOILBIO CUCTEM YPaBHEHHH. [IEPEMEHHBIMU TIOJICTAHOBKON U CII0KEHUEM.
Pemiath npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SIBJIAETCS IMHEWHBIM NIPU HEOOXOIUMOCTH C HampaBIISIOLICH
MTOMOIIBIO.
Ilpusooums  cpagpuueckyio  unmepnpemauuio  peuieHus
VPABHEHUs1 ¢ 08YMS NePEMEHHbIMU U CUCEM VPABHEHULL C O8YMsL
nepemenHbLMU.
PemiaTh TeKCTOBBIE 3aJa4H AITeOPANIECKIM CIIOCOOOM.
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. ®opMyJIHpPOBATH CBOICTBA YHCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBA.

HepaBeHcTBO ¢ 01HOM niepeMeHHON. JIMHEeliHbIe HEpaBEeHCTBA C

HWIUIIOCTPUPOBATHL UX HA KOOp,Z[HH&THOI’I HpﬂMOfI.
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HepaBencTBa OJIHOI mepeMeHHOW M ux pemeHue. CUCTEMbl JTHMHEWHBIX IIpuMeHsiTH CBOWCTBA HEPABESHCTB B XOJIE PELICHUS 3a7a4.
(12 v) HEPABEHCTB C OHOW IIEPEMEHHOM U UX pELICHUE. Pemiare JuHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHne perieHus JUHEHHOro HepaBeHCTBA U UX CUCTEM | H300pa)kaTh pPelIeHHe HEpaBEHCTBA HA YHCIIOBOM MPSIMOIA.
Ha YHCIIOBOH MPSIMOH. PemiaTh cucTeMbl JIMHEHHBIX HEPABEHCTB, H300pakaTh peleHUe

CUCTEMBbI HEPABEHCTB Ha YHCIOBOU MPSIMON MU HEOOXOUMOCTH
C BU3YaJIbHOU OIOPOH.

DyHKUMH. [Tonsitne ¢ynkunu. OOIaCTh ONpPENeNeHUs] U MHOXKECTBO Hcnonb3oBaTh  QYHKIMOHAIBHYIO  TEPMUHOJOTHIO  H

OcHoOBHBIE 3HaueHul Qpynkunu. CrnocoOs! 3aanust GyHKIMM. CHMBOJIMKY.

MOHATHS I'papux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BbrumcasTh 3HaYeHHs QYHKIWH, 3a1aHHBIX (opMmyiaamu (TIpu

(59) rpaduxke. HEOOXOJUMOCTH HCIIOJIb30BaTh KAJIBKYJSATOP); COCTABJISATH
TadIUIbI 3HAYeHUH QYHKITUY.
CtpouTh 1o TOUKaAM rpaguku GyHKITHH.
OnuceiBaTh cBOICTBa (YHKIUU HAa OCHOBE €€ rpauuecKoro
MpeICTaBICHUs] TP  HEOOXOOUMOCTH C  HaIpaBISIOIICH
MTOMOIIIBIO.
HUcnonb3oBaTh  QYHKIMOHAIBHYIO ~ TEPMUHOJOTHI0 W
CHMBOJINKY.
HccnenoBarb mnpumepbl rpapuKoB, OTPAXKAIOUIMX pealibHbIC
nporecckl U siBieHus. IIpUBOAMTH NPUMePHI TPOLECCOB U
SIBIICHUH C 3aJaHHBIMH CBOWCTBaMHU.
Hcnoab30BaTh KOMIBbIOTEPHBIE MPOrPAMMBI JIJIsI TOCTPOCHHS
rpauKoB PYHKIMHA U U3yYSHHS UX CBOMCTB

DyHKIHUH. Yrenne wu mnoctpoeHue rpadukoB ¢yHkuui. Ilpumeps | Haxoauts ¢ momouibio rpadguka GyHKIMH 3HAYCHUE OJTHOW U3

YucaoBble rpaduKoB (DYHKIIHIA, OTPAXKAIOMINX PEaTbHBIE MTPOLIECCHI. paccMaTprUBaEeMBbIX BEITUYWH 110 3HAUYCHHIO JIPYTOM.

GyHKIUH OyHkMH, ONHUCHIBAIOIIME  HOpAMYHO U 0OpaTHYIO | B HEClOXKHBIX CiiydasXx BbIpazKaTh (pOpPMYJIOil 3aBHCHMOCTb

(9 ) IIPONOPLMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexay BeTHUNHAMMU.

I'padux GyHKmEM Y = X2
Oynxmmu Yy = X2,y = X3,y = \/x, Y =% epaguueckoe

X
peulerue YypasHeHuti U Cucmem ypasHeHu.

OnuchiBaTh XapakTep M3MEHEHHs OJHOW BEJIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JIPYTrou

Pacno3naBatph Buiabl wusydaemblx GyHknmid. [loka3biBaTh
CXeMATH4YeCKH TI0JIO)KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpadukoB (yHKIUH Buga:y = X2, y = X3,
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y=+xy =k

Hcnouab30BaTh (PYHKIHOHAJIBHO-TPAapUYECKHUE
NpeacTaBIeHUs U1 PELICHUs U UCCIIEIOBAHUA YPAaBHEHUN U
CHCTEM ypaBHEHHUI.

IIpumensTy uudpoBbie pecypcsl i MOCTPOCHUS TpadUKOB
b yHKIMA.

IToBTOpEeHnE
H 00001IeHHE
(6 1)

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KYpPCOB 7 un8

KJIacCcOB, 0000IIeHNE 3SHAHUMN.

IIpuMeHsITH €HOCOOBI  CPAaBHEHUS 4YHCEN, BBIUYMCICHHUIA,
peoOpa3oBaHMA BEIPAKEHUH, PEIICHUST YPaBHEHUIA.
OcymecTB/ISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIPOBEpPKY pe3ysibTaTa BBIYHCICHHM, MpeoOpa3oBaHuil,
MOCTPOEHUM.

Pemath 3agayd W3 peajibHONl  KU3HHM, TPUMEHSTH
MaTeMaTUYECKUE 3HAHUs JUJIsl pelIeHUs 3aJad M3 JIPyrux
MPEAMETOB.

Pemathb TekcTOBBIE 32/1a4M, CPABHUBATH, BHIOMPATH CHOCOOBI
pelieHus 3a1a4u.

9 kaacce (He MeHee 102 u)

Ha3zpanue
pasaesia (TeMbl)
Kypca (4uciio

OcHOBHOe coepKkaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00y YAKOIIUXCSH

4acoB)
Yucaau PauuonanbHble 4Mcla, uppayuoHaibHvie wucia, kKoHeuHvle u|Pa3BUBaTHh TNpeacTaBJeHUsI O YHCIAX: OT MHOXKECTBa
BbIYHCJIEHHS. bOeckoHeyHvle oecsamuunvle opoou. MHnoocecmeo | HaTypaabHBIX YHCEN O MHOYKECTBA JIEHCTBUTEILHBIX YHCET.
JleliCTBUTEIbHBIE | OelUCMBUMENbHbIX — Yucen,  OelicmeumenvHvle 4ucia Kak| O3HAKOMHTLCS c BO3MOKHOCTBIO MPEICTABICHUS

yucjaa

bOeckoHeyHble decsamuyHnble Opodou. Bzaumno oOHo3HauHOe

JEWCTBUTEIILHOTO YHCJIa KaK OECKOHEYHOW JIeCATHYHON poOu,
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(9 9) coomeemcmeue Mexcoy MHONCECMBOM OeliCEUMENbHbIX Yucesl | IPUMEHATb  JIECATUYHBIC TPHONKCHHUS PAMOHATBHBIX |
U MHOJHCECMBEOM MOYEK KOOPOUHAMHOU NPAMOU. UPPaLMOHAIIBHBIX YHCE.
CpasHenue  OelicmeumenvbHblX — uucel,  apugmemuueckue|3anucviéams, CpagHueams u ynopsaoouueamao
oelicmeusl ¢ 0eucmeumenbHblMu YUCIAMU. OeticmsumenvHvle YUCA.
[TpnOnuxEHHOE 3HaYEHUE BEIMYHUHBI, TOUHOCTb IPUOINKEHUS. | BLINOJIHATL, COYeTass YCTHBIE M IHCbMCHHBIE IPHEMBI,
Oxpyrnenue wuucen. Ilpukuaka u oOLEHKAa pe3yIbTaToB |apuMeTHUYecKHe HAeiiCTBHSI C pPALUMOHAIBHBIMH YHCIAMH,
BBIUNCIICHUM. HAXOIMTh 3HAYCHHUS CTENEHEeH C LEeIbIMU TOKa3aTelsIMH U
KOpHEW; BBIYMCIATH 3HAUCHUS YNCIIOBBIX BBIPAKEHUIA.
[MoayunTs mnpeacTtaBjieHHe O 3HAYUMOCTU JEHCTBUTENIBHBIX
4ucell B IPaKTUYECKOH 1eATEeIbHOCTH YEI0BEKa.
AHaJIM3MpPoOBaTL W [eJaTh BBIBOAbI (110C/Ie COBMECTHOIO
aHaJM3a) O TOYHOCTH MPHUOIIKEHHS JCHCTBUTEIBHOTO YHCIIA
IIPY PELICHNN 3a]a4.
OkpyraaTe ACHCTBUTEIBHBIE YKCIIA, BBINOJIHATH NPUKHIAKY
pe3yiabTaTa  BBIYMCICHUM, OLEHKY 3HA4YE€HUH  YHCIIOBBIX
BBIpaKCHUI.
3HAaKOMHUTBCS C UCTOPUEH Pa3BUTHSI MATEMAaTHKH.
YpaBHeHus JIunelinoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAALIMXCS K OcBanBaTh, 3allOMMHATH W MNPUMEHATH TrpaduyecKue
1 HepaBeHCTBA. JIMHEHHBIM. MeTOAbl IIPU PELICHUH ypaBHEHUI, HEPABEHCTB U HUX CHUCTEM
YpaBHeHus KBangpatHoe ypaBHeHMe. PerieHue ypaBHEHMi, CBOIAMIMXCS |(IpU HEOOXOAMMOCTH C ONOPOH Ha alropuT™M Yy4eOHBIX
C OTHOH K KBaIpaTHbIM. BUKBaJipaTHbIC YpaBHEHUS. JEHUCTBH ).
nepeMeHHOI Ilpumepvr  pewenus ypaswenuil mpemvel u uemeépmoti | Pacmo3HaBaTh 1eNbIe U APOOHBIC YPABHCHHUS.
(14 ) cmenenell pasnodcenuem Ha MHONCUMENU. PemiaTh JiMHeiiHble W KBaJpaTHble YPABHEHUSI, YPABHECHMUS,
Pemenue npoOHO-palliOHAIBHBIX YpaBHEHHH. CBOJMINMECS K HHUM, MpOCTeHlIMe IpoOHO-pallMOHATIbHbIC
Pemennie TeKCTOBBIX 3aa4 aNredpandeckuM METOI0M. YpaBHEHHUS.
IIpeanaraTtb BO3MOXHBIE CIIOCOOBI peIlIEHHsI TEKCTOBBIX 3ajad,
o0cy:kgaTb HMX M PpelaTh TEKCTOBBIC 3aJa4d Pa3HBIMU
croco0amm.
3HAKOMHUTBLCH C HCTOPUEN Pa3BUTHS MAaTEMaTUKHU
YpaBHeHus JluneitHoe ypaBHEHME ¢ ABYMs IEPEMEHHBIMU U €10 rpaguk. | (OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUST CUCTEMBI ABYX

U HepaBEeHCTBA.

Cucrema AByX JIMHEHHBIX YpaBHEHUH ¢ IByMsI IEPEMEHHBIMU U

JIMHENHBIX ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU U CUCTEMBbI IBYX
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Cucrembl e€ pemieHue. Pemenne cucteM IByX YpaBHEHM, OJJHO U3 YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE ABIISIETCS JIMHEHHBIM
YpaBHeHUi KOTOPBIX JIMHEWHOE, a IPYrO€ — BTOPOU CTEIICHH. (o BU3yaJIbHOM omope).
(14 ) I'paduaeckas nHTEpIIPETAIINSA CUCTEMBI YPAaBHCHHH C IBYMS HUcnoab3oBath (QyHKIMOHATHHO-TPAQUUECKUE TIPEICTABICHUS
MePEMEHHBIMHU. JUIsl peLlIeHUs1 M MCCJIeIOBAHMS YPAaBHEHUMN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aIreOpandecKiM CIIOCOOOM. AHAJIU3UPOBATH TEKCTHI 33/1a4, PpeliaTh UX alreOpandecKum
CIIOCOOOM: MepPeXoAUTh OT CIOBECHON (POPMYITHPOBKH yCIOBHS
3a/1a4d K are0pandeckor MoJIeu MyTéM COCTABIICHHUSI CUCTEMBI
YpaBHEHUH; PpemaTh COCTABICHHYI0 CHCTEMY YpPaBHEHMIA,
HHTEPNPETUPOBATH PE3YIIHTAT.
3HAKOMHTBCS ¢ HCTOPHEH PAa3BUTHS MATEMATUKU
YpaBHeHnust UucioBbie HEPABEHCTBA U UX CBOMCTBA. Yurath, 3anucbiBaTh, IOHHMATh, HWHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHble HEPABEHCTBA C OTHOM MEPEMEHHOM U UX PEIICHUE. |HEpPaBEHCTBA; UCTIONH30BAaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBenctBa CucreMbl TUHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM W UX | BLIMOIHATH TIpeoOpa3oBaHusi HEPABEHCTB, HCMOAb30BATh IS
(16 ) peuieHue. peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
KBagparHbie HEpaBEeHCTBA U X PEIICHUE. Pacno3naBaTth JMHEITHBIE U KBaIpaTHbIE HEPABEHCTBA.
I'padmueckass uHTEeprpeTanusi HEpaBEeHCTB H  cucTeM |Pemiarb  JUHCEHHBIE  HEPAaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JIBYMSI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIIUX KBAaIPATHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh [IOJIyUCHHbIC PEIICHMUS.
HN300paxarh pellieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOH, 3alMCBIBATH pEUICHUE C I[OMOUIbIO
CHUMBOJIOB.
Pemiath KBajpaTHbIC HEPaBEHCTBA, UCMONb3Yys IpaduyecKkue
MpEeACTaBICHUS.
OcBanBaTh M NPUMEHATHh HEPABEHCTBA IIPU PEIICHUHU
Pa3IMYHBIX 33/1a4, B TOM YUCJI€ MPAKTUKO-OPUECHTUPOBAHHBIX.
DyHKUUH KBanpatnunas ¢ynkuusi, e€ rpadux u cpoiicta. [lapabona, | Pacmo3dHaBaTh BUABI U3ydaeMbIX (DYHKIUH; HITHCTPUPOBATH
(16 u) KOOP/IMHATHI BEpIIMHBI TapadoJIbl, OCh CHMMETPUH MapaldoJIbl. |CXeMATHYECKH, 00BACHATH PACIIONOKCHHE HA KOOPAMHATHOMN

CreneHHble GYHKIIUH C HATYPATbHBIMH IIOKa3aTEIAMH 2 U 3, UX
rpauKy 1 CBOMCTBA.
Ipaduxu pynxmmit: y =kx,y = kx + b,,y = ax®,y = ax®,y

=Vxy =k
X

IockocTu rpadukoB pyHkimid Buga: y = kx,y = kx + b,,y =

ax?, y = axd,

Y = vX, Y = — B 3aBUCUMOCTH OT 3HAYEHHH KOI(PPULIUEHTOB;
X

OIUCKHIBATH UX CBOICTBA.
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Pacno3naBaTth KBapaTHUHYO (HYHKIHIO 110 hopmyie.
IIpuBoauTL mnNpUMeEpPbl KBAAPATUYHBIX 3aBHCHUMOCTEH U3
peanbHOM KU3HU, GUZUKH, TEOMETPHH.

BoisiBasite u 00001maTh 0COOEHHOCTH Tpaduka KBaIpaTUYHOU
Gyskmmm Yy = ax? + bx + C (Ipu HeoOXOAMMOCTH C
HaIpaBJIAIOIIEH TOMOIIBIO).

CTpouTh 4 H300pakaTh CXeMaTHYeCKH TPaPUKU KB IPATUIHBIX
(yHKImit, 3a0aHHBIX popMyTaMu Bugay = ax%,y = ax? + q, Y
= ax + p)? y = ax’> + bx + ¢ (upu HeoOXoAUMOCTH C
BHU3YaJIbHOW OTIOPOi).

AHAJTH3UPOBATH U MPUMEHSTH CBOICTBA N3yYEHHBIX () YHKIIHHA
Ul WX TIOCTPOEHUs, B TOM 4YHCIE C IOMOIIBI0 LU(PPOBBIX
pecypcoB.

YucioBbie
MOCJea0BATEJbLHOC
™

(15 9)

[ToHsiTHE YMCIOBOI MMOCIET0BATENBHOCTH.

3amaHre TOCIE0BAaTEIIbHOCTH PEKYPPEHTHOH (GopMyIon u
bopmyoit N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccun. Dopmyisl N-
ro 4jeHa apu(MeTHUEeCKOM W reoMeTpudecKoi mporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

H3z00pasxcenue unenos apugpmemuueckol u 2eomMempuiecKkol
npocpeccuti moYKamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jlunetinolil u 9KCNOHEHYUATbHBIU POCHI.

Cnoorcnvre npoyenmut.

OcBanBaTh M NPUMEHSATb UHACKCHbIE 0003HAUYEHUS, CTPOUTh
peuyeBble BBICKA3BIBAHUSL C HCIIOJIb30BAHUEM TEPMUHOJIOTHUH,
CBSI3aHHOM C MOHATHEM I10CJIEI0BATEILHOCTH.

AHAIM3UPOBATH GOPMYITy N-TO YJIeHA TIOCJIEJOBATEIIEHOCTH WIIH

PEKYPPEHTHYIO bopmyiy 7 BbIYHCJIATH YJICHBI
MOCTIeIOBATEIbHOCTEH,  3aJaHHBIX  3TUMH  (OpPMYJIaMHU.
YcranaBauBarhb 3aKOHOMEPHOCTh B IIOCTPOECHUH

IIOCJIEI0BATEIIBHOCTH, €CJIM BBIIIMCAHbI IEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath  apu(METHUECKYIO M  T'€OMETPHYECKYIO
MIPOrPECCUU TPHU Pa3HBIX CIIOCO0AX 3a/1aHUs.

Pemarp 3amaun ¢ wucnoinb3oBaHUEM (opMyn N-ro  wieHa
apu(METHYECKOM M TeOMETPUYECKOH MpOrpeccuil, CyMMBI
NEPBbIX N YIEHOB C ONOPOH Ha CIPaBOYHYIO MH(OpMAIHIO.
H3o6pascamv  unenvl noC1e008AMENbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCU.

PaccmarpuBaTh NprMMepbl IPOLECCOB M ABJICHUH U3 PEaIbHOU
KHU3HM, WJUIIOCTPUPYIOLIME M3MEHEHHE B apupMETHYECKOU
IPOrPECCHH, B TEOMETPUUIECKOI IPOTPECCHH; U300paicams
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COOMEemcmayouue 3a8UCUMOCIU 2paguyecKu.

Pemiate mnpocreiimme 3aJa4d, CBSA3aHHBIE C YUCIOBBIMHU
MOCTICIOBATEILHOCTSIMA, B TOM YHCJE 3aJaddl U3 peabHON
KU3HA  C  WCTIOJB30BAaHMEM  IUQPPOBBIX  TEXHOJOTUU
(2MEeKTPOHHBIX TaOIUI, rPaPUUECKOro KalbKyasTopa U T.11.).
Pewamp 3a0auu Ha crodxchvie NPOYeHmuyl, 8 MOM Hucie 3a0auu
U3 peanbHoll NPAKMUKU (C UCHONb308AHUEM KATbKYISAMOPA).
3HAKOMUTHCS C MCTOPHEii Pa3BUTUSI MATEMATHUKH.

IHoBTOpEHue,
00001EHHE,
cHCTeMaTH3alus

3Haﬂnﬁ1

(18 1)

Yucaa u BbIYMCIEHHs (3alUCh, CpPaBHEHUE, NEHCTBUA C
JICMCTBUTEIIBHBIMA YWCJIAMM, YHUCIIOBasg IpsiMas; MPOLEHTHI,
OTHOIIICHHS, TIPOTIOPIIUH; OKPYTJICHNE, TPHOIIKEHHE, OIICHKA;
peleHe TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOO0M).

AJlredpanyeckue BbIpaKeHMsI (mpeobpa3zoBanme
anredpanyecKux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHHUS).
@®yukuuu (MOCTPOCHHE, CBONCTBA W3YYCHHBIX (PYHKIIWN;
rpaduueckoe perieHne ypaBHEHUI U X CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IOJMHOXKECTBO,
OIlepallvy HaJl MHOXKECTBAaMH; MCI0Jb30BaTh rpaduiyeckoe
IIPEACTaBICHUE MHOXKECTB JUJIS OIUCAHUS PEAJIBHBIX IIPOLIECCOB U
SBJICHUH, IPH PEILICHUH 3a]a4 U3 APYIUX Y4eOHBIX ITPEIMETOB.
AKTyaJIN3MpPOBaTh TEPMHHOJIOTHIO H OCHOBHBIE /I CTBHS,
CBS3aHHBIE C YUCJIAMH . HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJA, JIEIMMOCTb HATypaJbHBIX YUCEN, NPU3HAKU
JIeJIMMOCTH, 1I€JI0€ YUCII0, MOIYJb YUCa, OOBIKHOBEHHAs U
JecaTUYHasl APOoOH, CTAHJAPTHBINA BHJI YMCIIA, apUPMETHICCKUN
KBaJIpaTHBIN KOPEHb.
BbINOHATS 1eificTBUsA, CPABHUBATH M YIIOPAA0YMBATH YUCIIA,
IIPEACTABIATh YHUCJIAa HAa KOOPAUHATHOM IIPSAMOM, OKPYIJIATH
YUCIIa; BBINOJHATH MPHUKHAKY M OLEHKY pe3yibTara
BBIYUCIICHUM.
Pemartp TekcToOBBIE 321a4H APHPMETHIECKAM CIIOCOOOM.
Pematb npakTH4ecKue 3a1a4M, COAEPKAIINE IPOLICHTBHI, 10JIH,
YacTH, BBIPAXKAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BpEMS —
paccTtosiHMe, LeéHa — KOJHYECTBO — CTOMMOCTb, O0BEM
paboThl — BpeMsi — NPOU3BOJUTEIBHOCTH TPY/IA.
Pa30upartp peasnbHbIe KU3HEHHBIE CUTyallud, GOPMYy/IHPOBATh
UX Ha S3bIKE MAaTEMAaTHK{, HAXOAUTh DEIICHHE, NPUMEHSI
MaTeMaTUYECKUH anmnapar, HHTepIpeTHpPoBaTh PE3yJIbTaT
OnepupoBarb NOHATHSAAMH. CTEIEHb C ILEJBIM IIOKa3aTeseM,
apu(MeTHUECKU KBaJpaTHBI KOpEHb, MHOTOYJICH,
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anredpanveckas 1poob, TOKIECCTBO.

BbINOJHATE OCHOBHBIC [JAEHCTBHUSA. BBINIOJIHATH PACUYETHI IO
dbopmynaMm, mpeoOpa3oBBIBATH IIENbIE, JIPOOHO-pAIIMOHATBHBIC
BBIDQXKEHUSI W  BBIPAXKEHUS C KOpPHAMH, pPEaJIU30BBIBATh
pasjoKeHWe MHOTOYJeHa Ha MHOXKUTEIM, B TOM YHCIE C
WCTONIb30BaHWEM (OpMYNT pa3HOCTH KBaJpaTOB U KBajparta
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPABOYHYIO MH(POPMAIIHIO);
HaXOJUTh JIONMYCTUMBIE 3HAYEHUS MEPEMEHHBIX Uil JpOOHO-
palMOHAIBHBIX BBIPAKEHNN, KOPHEH.

MoaeaupoBaTh ¢ MOMOIIBIO (HOPMYIT peajbHbIE MPOIECChl U
SIBIICHUSL.

OnepupoBath NOHATUAMM: QYHKIMS, TpaduK QYHKIUH, HYIH
GYHKIMHM, T[POMEXKYTKHM  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHus, yObIBaHHS, HaNOOJIbIIIee M HANMEHBIIIee 3HAUCHHS
¢GbyHKUIMY.

AHAJIU3MPOBATh, CPABHUBATD, 00CYKAaTh CBOHCTBA (DYHKIIHIA,
CTPOUTH UX TpapUKH.

OmnepupoBarh NOHATHAMHU. TpsMas HTPONOPLUUOHAIBHOCTb,
oOpaTHasi ~ TPOMOPIHOHATIBHOCTh,  JIMHEWHas  (QyHKUUs,
KBajapaTHuHas QyHKIus, mapadosua, runepoona.

Hcnonb3oBaTh rpauMKH 11 OTIPEICTICHIS CBOMCTB, MPOIIECCOB
U 3aBUCHUMOCTEH, AJisi pelIeHus 3aJad U3 JIPYyrux Yy4eOHbIX
MIPEIMETOB U PEaJbHOW XU3HU; MOAEJMPOBATH C IOMOIIBIO
rpaduKOB peanbHbIE MPOILECCH U SABICHUSI.

Breipa:xkath popMyIaMm 3aBUCUMOCTH MEXK]1y BEIMUUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYYEHMUA)

7 knacc (He MeHee 68 )

Ha3Banmue
pasnaesa (TemMbl)

OcHoBHOe coiep:kaHue

OcHOBHBbIE BU/IbI IEATEJIbHOCTH 00yYAKOIIUXCS
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Kypca (41 cJj1o

4acoB)
IIpocreiimmue [IpocTeiine reomeTpuyeckre 0OBEKThI: TOUKH, IPsIMBbIE, IydH | POPMYJIMPOBATH OCHOBHBIE ITOHITHS U ONIPEACIICHUS.
reoMeTpuyecKkne |1 Yribl, MHOTOYTOJIbHUK, IOMAHas. Pacno3HaBaTh  M3y4YeHHbIE  TeoMeTpUyecKkue  (Urypsi,
durypsi CMexHbIE M BEPTUKAJIBHBIE YTIIBL. onpefeasTb WX B3aUMHOE pACIOJIOXKEHHE, BBINOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTeiiimumu yepTeKamu. 4epTéX MO YCIOBUIO 3a/layd (C HMCIIOJIb30BAHUEM CMBICIOBOMN
N3mepenne V3mepenue JWHEHHBIX M YIJIOBBIX BEJIMYWH, BBIYUCICHHE |ONOPHI: HABOIAILIME BONPOCHI W/WIM AITOPUTMa Y4eOHBIX
reOMeTpuYecKMX |OTPE3KOB U YIJIOB. NEeNCTBUIN).
BeJIUYMH [lepumerp w  Tomaap  ¢uryp, cocTtaBieHHBIX U3 |IIpOBOAMTBH MPOCTEUIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS U
(14 4) IIPSAIMOYT OJIBHUKOB. JIMHEUKH.
N3mepsATH TMHEHHBIC U YTIIOBbIE BETMUYNHBI TEOMETPUUYECKUX U
MPAKTUYECKUX OOBEKTOB.
Omnpenensitb «Ha TJa3» pa3Mepbl pealbHBIX OOBEKTOB,
MPOBOMTH IPYOYIO OLIEHKY X Pa3MEpOB.
Pemath 3a1aui Ha BBIUMCIICHHE JIJIMH OTPE3KOB U BEIWYHH
yTJIOB.
Pemath 3a7aun Ha B3aMMHOE PACIONIOKEHUE T€OMETPUUECKUX
¢buryp.
IIpoBoauTh KiacCU(PUKALKUIO YIIIOB, BBIYHCIATD JTUHEHHBIE U
YIJIOBBIE BEJIMYUHBI, MPOBOAUTH HECH0KHbIE HEOOXOIUMBIC
JI0Ka3aTesIbHbIE PACCYXKICHUS.
3HAKOMUTHCS C UCTOpUEH Pa3BUTHUS FreOMeTPHH.
TpeyroibHUKH [lonatue o0 paBHBIX TpeyrojbHUKaXx ¥  NepBUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 u) MPEJICTAaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexax (C ykazaHHEM MPHU3HAKOB) MPH HEOOXOJUMOCTU C

NpU3HAKa PaBEHCTBA TPEYTOIHHUKOB.
[lpu3Haku  paBEHCTBA  TNPSMOYTOJIBHBIX  TPEYrOJbHHKOB.
CBOICTBO MEMaHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEeYTobHUKH. [Ipu3Haku
Y CBOWCTBA PaBHOOEIPEHHOTO TPEYTrOJIbHUKA.

[TpoTuB GoMbIICH CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIUI

YTOI.

BHU3YaJIbHON OMOPOiA.

BuiBoguth  cieactBUs  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJHLHUKOB.

®opMyJIIPOBATH OTIpeEIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTEHI,
MeJuaHbl TPEYroJIbHWKA; CEPEAMHHOIO MepIeHIUKYspa
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[IpocTeiiline HEpaBEeHCTBA B T'€OMETPHH.
mpeyeonvhuka. Hepasencmeo nomanoii.
[IpsAMOYTOJIBHBINA TPEYTOILHHK ¢ yriaoM B 30°.
[lepBble MOHATHS O 1OKA3aTEIBCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; NepuMeTpa TpPEyrojbHUKAa IMPU HEOOXOIUMOCTHU C
ONOPOM HA AIITOPUTM ITPABHIIA.

@opmyaupoBaTh CBOWCTBA W TPU3HAKA PABHOOEIPEHHOTO
TPEyrojbHHUKa.

CTpouTh 4epTeKH, peliaTh 3aa4M C TIOMOIIBIO HAXOXKIACHHUS
PaBHBIX TPEYTOJIHHUKOB.

Ipumensarp NPU3HAKH  PAaBEHCTBA  NPSMOYTOJIEHBIX
TPEYrolbHUKOB B 3aJayax (C HCIOJIb30BAaHHUEM CMBICIOBOM
OTOpPBI: HABOJSIIME BOMPOCHl W/WIM aJropuTMa Yy4eOHBIX
JEeUCTBHI).

Hcnonb3oBath 1UPPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX puryp.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHSI T€OMETPHUH.

aJig  HUCCJIeJ0BAHUA

ITapajnenbHbie [TapamneneHele mpsiMble, uX cBoiicTBa. Hakpect nexamue,| @opMyJupoBaTh NOHATHE  MapajuICibHBIX  MPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE YTIIbI (00pa30BaHHBIC NIPU | HAXOAUTH MPAKTHUCCKUE TPUMEPHI.
yIJIOB NepeceuyeHNH NMapauIeIbHbIX MPSAMBIX CEKYIIEH). N3yuars cBoiicTBa yrioB, 0Opa30BaHHBIX IPU IE€PECEUEHUU
TPEyroJbHUKA [lpu3Hak  mapawieIbHOCTH  MPSAMBIX  YEPE3  PaBEHCTBO | APAJUICIbHBIX NPSAMBIX CEKYIIEH
(14 g) PacCTOSTHUM OT TOYEK OJHOM IIPSIMOM 10 BTOPOM MPSMOM. IIpoBoauTs poKazaTenbcTBa. DOPMYJHPOBATH TeopemMy
CymMma yriioB TpeyrojibHHKa U MHOTOYT'OJIbHUKA. [apajuIeIbBHOCTH  JBYX IIPSAMBIX C  IIOMOINBIO  YIJIOB,
BHennue yriel TpeyrojabHUKa 00pa30BaHHBIX MPH MEPECEUYCHUH JTHX TNPSAMBIX TpETber
MPSMOW.
BberyucasgTe CyMMYy YIJIOB TPEYTrOJIbHUKA U MHOIOYTI'OJIBHUKA.
Haxoauth uncioBble M OYyKBEHHbIE 3HA4YEHHsI YIJOB B
FeOMETPUUECKHUX 3a/1a4ax C UCIIOJIIb30BAHUEM TEOPEM O CyMME
YTJI0B TPEYTOJIbHUKA U MHOTOYT'OJIBHUKA.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.
OKpy:KHOCTH OKpy»KHOCTB, XOPJbI U IUAaMETPBI, X cBOKcTBA. KacarenbHas k| @opMyJIMpoBaTh  ONpeAeseHUsl:  OKPYKHOCTH,  XOPIIBL,
U KpyT. OKkpykHOCTU. OKpY)KHOCTb, BIMCaHHas B Yroil. [lowsamue o|nuameTrpa W KacaTelbHOW K OKpyXHocTH. H3ywaTth wux
I'eomerpuueckune |/'MT, npumenenue 6 3aodauax. buccexmpuca u cepeounHwlii|CBONCTBA, TPU3HAKU, CTPOUTH YCPTEIKH.
MOCTPOCHUA NepReHOUKYIAp KaK 2e0Mempuieckue mMecma moyex. HccaenoBarb, B TOM 4UCIIE HCHOAb3YS HH(POBbIE PeCypChl:
(14 ) OKpy’KHOCTb, ONIMCaHHAsI OKOJIO TPEYTOJIbHUKA. BrimcaHHas B | OKpPY>KHOCTb, BIIMCaHHYIO B YIOJ; LEHTP OKpPY>KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOM B YT0OJI; paBEHCTBO OTPE3KOB KacaTeIbHBIX
Hcnonvzoeamv memoo I'MT ons doxkazamenvcmea meopem o
nepeceueHuu OUCCEKMpUc y2io8 mpey20IbHUKA U cepeOUuHHbIX
NepneHOUKyIsApo8 K CMOPOHAM MPEY20IbHUKA C NOMOUbIO
I'MT.

OBianeBaTb NOHATHUSIMH  BIMCAHHOM W OINMCAaHHOMU
OKPY>KHOCTEH  TpEyrojibHUKa, HaXOAMTh IIEHTPHl 3THUX
OKPYKHOCTEH C OIOPOM Ha aIrOPUTM IPABUIIA.

Pemiath OCHOBHBIE 3aJa4d HAa NOCTPOEHHE: yIJla, PAaBHOTO
JaHHOMY; CEpEAMHHOIO IEPNEHAMKYISIpa JAHHOTO OTpPE3Ka;
psAIMOM,  NPOXOIAIEH  Yepe3  JaHHYyI  TOYKYy U
NEPIIEHANKYIIIPHON TaHHOW MPSAMON; OUCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB [0 Pa3Ju4HbIM 3JEMEHTaM IIpU
HEOOXOAMMOCTH C HANPABJIAIONIECH MTOMOIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEeHue,
00001ICHUE
3HAHUM

(44)

[ToBTOpeHne 1 0000IIEHNEe OCHOBHBIX MOHSTHH M METOJOB
Kypca 7 Kiacca.

PemiaTh 3a1a4n Ha IOBTOPEHUE, WIUIIOCTPUPYIOLIME CBSI3U
MEX]y pa3IMUHBIMHU YaCTSIMH Kypca.

8 kiacc (He MeHee 68 u)

HasBanmue
pa3neJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coep:xaHue

OcHoBHbBIE BU/BI J€ATCJIBHOCTHA oﬁyqamumxcsl

YeTbIpEéXyroJbHUK
U

[Tapannenorpamm, €ro mMpu3HaKu U CBOMCTBA. HacTHBIE Cily4yau
ux

napajiesiorpaMMoB  (IpSAIMOYTOJIBHUK, pPOMO, KBaapar),

N300paxaTh 1 HAXOAUTH Ha YepTekaX YEThIPEXYrOJbHUKU
Pa3HBIX BUJOB U UX DJIEMEHTHI.
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(12 )

NpU3HaKU 1 cBokcTBa. Tpanenus. PaBHoOOKast ¥ mpsAMOYTOIbHAS
Tpanemuu.
Yoeoenue meouanwi. [lenmpanvhas cummempus

®opmynpoBaTh omnpe/eeHHA: napasuiesorpamMmma,
IpSMOYTOJbHUKA, poM0Oa, KBaapara, Tpaneluu, paBHOOOKOM
Tpanenuy, MPsIMOYT OJIbHOM Tpalelny.

Hcnonb3oBaTh NpM  pellieHMH TMNPOCTEHIUX  3aaav
NpU3HAKA M CBOWCTBA: MapauieJorpaMMa, MpsIMOYTOJIbHHKA,
poM0Oa, KBajgpara, Tpameuud, paBHOOOKOH Tparmenuw,
NPSIMOYTOJIBHOM Tparenu.

IIpuMeHsATH MeTOd YIBOCHHS MEIMAHBI TPEYTOJIBHUKA C
OIIOPOIi Ha aJITOPUTM IIpaBUJIA.

Hcnoan3oBaTh 1HQPOBBIE pecypchl Il HCCIETOBAHUS
CBOWCTB M3y4aeMbIX (UTYp.

3HaKOMUTHCS C UCTOPHEH Pa3BUTHS reOMeTPUH.

Teopema PaJjieca
U Teopema 0
NMPONOPUMOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPeyrojabHUKU

(15 9)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist nuHus TpeyroinpbHuka. Tpamnenus, e€ cpeaHsist TUHUS.
IIponopyuonanvnvle  ompesKu, NOCMpoOeHue  YemeéPmoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 6 mpey201bHuUKe.
IlooobHbvle  mpeyeonbHUKU. Tpu  npusnaxa
mpey2onvbhukos. [IpakTnueckoe MpUMEHEHHE.

nooobus

IIpoBOAMTHL MOCTPOCHUSA C IIOMOIIBIO IUPKYJI U JIUHEUKU C
UCIONIb30BaHME  TeopeMbl  Qajeca W TEOpeMBl O
[IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUUOHAIBHBIM  OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIJHOCTb.

Haxonuth 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTEXkKax ¢
yKa3aHHEM COOTBETCTBYIOIIMX TPU3HAKOB MOA00US TpU
HE0O0XOAMMOCTHU C BU3YaJIbHON OMOPOH.

PemaTs 3agaunm Ha 10JOOHBIE TPEYTrOJBHUKH C IMOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHMSI YEPTEXEN M HAXOXKICHUS
MONOOHBIX  TPEYroJbHUKOB  IMpPU  HEOOXOOUMOCTH €
HaIIpaBJSIOIIECH IOMOLIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIIOJIB30BAHUEM MIPU3HAKOB
1o100usI HECJIOKHBIX I'€OMETPUYECKUX 3ajlady C OMOpoi Ha
AITOPUTM YUEOHBIX JICHCTBUH.

IlpuMeHsiTH  TMOJNYYEHHbIE  3HAHMS  [PU  PELICHUU
IreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOIUMOCTH
C HAIIPABJISIOLIEN ITOMOILBIO.

3HAKOMUTBLCH C HCTOPHUEI PAa3BUTHUS T€OMETPHH.
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ILiomans.
Haxo:xnenue
JIoLagen
TPeyroJibHMKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaaun
Nnox00HbIX puryp
(14 u)

[Tonsitue 06 oOMIeH TEOPHUH IIIOIIAIH.

@opMmynbl s TUIOMIATU TPEYTOJbHHKA, IapajuieiorpaMmma.
OmHuoweHnue niowaoei mpeyeoibHuKo8 ¢ 00WUM OCHOBAHUEM
unu oowett 8bLCOMOIl.

Boiyucienue niowaoeii cnodxcuvix ueyp uepes pazbuenue Ha
yacmu u docmpoenue.

[Tnomanu ¢puryp Ha KiaeTyaToit Gymare.

[Tnomanu nogooHsIx Guryp. Beraucienue miomnaaeit. 3amauu ¢
MPAKTHYECKUM COZepyKaHUueM. Peuienue 3adau ¢ nomowwbio
Memooa 8CnoMo2ameibHOU NIOWAOU.

OBaaaeBaThb NEPBUYHBLIMHA IIPEACTABJICHUAMUA 00 O6HI€I>'I

TeopuMu 1omanu (Mepsl), (pOpMyJaHPOBATH CBOICTBa
IUIOLIA/IH, BBISICHATH UX HATJISIAHBIN CMBICIL.

[lpumensats  ¢opmyiasl  IUIOHMIATM  [Apajuielorpamma,
TPEYroJbHMKA, TpaleluMu C OINOpPOM Ha CIPaBOUYHYIO
nH(pOpMaILIUIO.

IIpumensaTs bopMmyIbl IUIOUIaH BBIITYKJIOTO

YEeTBIPEXYTOJIbHUKA YEPE3 IUAarOHaIN M Yroj MEXKIy HUMU C
OTIOPOH Ha CTIPABOUHYIO HHPOPMAIIHIO.

Haxonuth tuomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, MCI0JIb30BATh pa30MeHNE HA YaCcTH U IOCTPOCHHE.
Pa30upaTh npuMepbl UCIIOIB30BaHUSA BCIIOMOTATENbHOMN
IUIOLIAIN JUIsl PELIEHUS] TEOMETPUUYECKUX 3aau.

HaxonuTh 1iomaau moA0OHBIX (UTYp C Omopoll Ha
CIPaBOYHYIO HHPOPMALIHUIO.

BoruncasiTe mom@aan pa3inuyHbIX MHOTOYTOJIBHBIX (QUTYP.
PemaTh 3aga4m Ha 1UI0IIab C IPAKTUYECKUM COAEPKAHUEM
MOCJIe COBMECTHOTO aHan3a.

Teopema
Iudgaropa u
Havyajaa

TPUTOHOMETPHH
(10 )

Teopema Iludaropa, e€ ngoka3zaTeNbCTBO M MPUMCHCHHE.
Ob6patnas Teopema Iludaropa.

OnpeneneHne TPUTOHOMETPUUYECKUX (YHKIUA OCTPOTO YTJIa,
TPUTOHOMETPUYECKHE  COOTHOWIEHHSI B  HPSIMOYTOJIBHOM
TpeyrojbHuke. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
CoOoTHOIIEHHST ~ MEXAY CTOPOHaMHU B  INPSIMOYTOJbHBIX
TpeyrojpHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBaTh Teopemy Iludaropa, mcmoab3oBaTh €€ B
IIPAKTUYECKUX BBIUNCICHUSIX.

Brnaners NOHATUSAME TPUTOHOMETPUYECKUX (QYHKITUI OCTPOTO
yTIia, HPOBEPATh UX KOPPEKTHOCTD.

BbiBOOMTL ~ TPUrOHOMETPUYECKHE  COOTHOLIEHUS B
IPSIMOYTOJIbBHOM TPEYroJbHUKE C ONOPOM Ha CIPABOYHYIO
HH(pOpMaILIUIO.

HccaenoBare  COOTHOLIEHUS  MEXAY  CTOPOHAMU B

MPSAMOYTOJIbHBIX TPEYTroJIbHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONIEH TOMOIIBIO.

HUcnonb3oBate  dopmynbl  NOpuBeACHHUS U
TPUTOHOMECTPUUCCKOC TOXIACCTBO AJId HAXOXKICHUA
COOTHOILICHUH MEXAY TPUTOHOMETPUYECKHUMH (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIVIOB C OINOpPOM Ha CIPaBOYHYIO

OCHOBHOC
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nH(pOpMaLHIO.

IIpuMeHsTH TOTYYCHHBIE 3HAHUS U YMEHHUS TPU PEIICHUU
MPaKTUYECKUX 3a1a4 (Mpu HEOOXOJUMOCTH C OINOPOW Ha
AJITOPUTM IIPaBUJIIA).

3HAKOMUTHCS C HCTOPHEH Pa3BUTHSI T€OMETPHUH.

Yriasl B BrniucanHele U LIEHTpajbHbBIE YIJIbI, YTOJI MEX1Y KacaTelbHOW U | POpMyIHPOBATH OCHOBHBIE OIpPENEICHUS, CBS3aHHBIE C

OKPY>KHOCTH. XOpIOM. yriamu B Kpyre (BIMCAaHHBIN yToJl, HEHTPaIbHBIN yro).

Bnucannble Vsl MEXAY XOpIaMU U CEKYLUMH. HaxonuTh BnMCaHHBIE YIJIBI, ONUPAIONIIUECS HA OIHY IYTY,

U ONHMCAHHbIE BrimcanHbele U onHcaHHBIE YETHIPEXYTOJbHUKU, UX MPU3HAKU U | BBIYMCIAATH YTIIBI C IOMOIIBIO TEOPEMBI O BIUCAHHBIX yIIIaX,

YeThIPpeXyroJlbHUK |CBoWicTBa. IlpuMeHeHHMe HTUX CBOMCTB NpU  pEIIEHUH | TEOPEMbl O BIHUCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. reOMEeTPUUECKHX 3a]au. LEHTPAJbHOM YIJI€ IpPU HEOOXOAMMOCTH C BH3YyaJbHOU

KacarejbHble B3aumHoe pacnonoxeHue AByX OKpykHocTed. Kacanue |onopoil.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBathb, B TOM 4HCIIE C TOMOLIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHbIE U ONMCAHHBIC YETHIPEXYTOJIbHUKH, BHIBOAUTH UX

OKPY>KHOCTeH CBOICTBA 1 MPU3HAKY I1OCJIE COBMECTHOI'O aHAJIN3A.

(13 9) Hcnoab30BaTh 3TH CBOWCTBA W TNPHU3HAKU IPHU PEHICHUU
3azad.

IMoBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7 U 8 |Pemarp 3agaum Ha MOBTOPEHUE, WLTIOCTPUPYIOIIUE CBSI3U

00001IeHue KJIaCCOB, 0000IIIEHNE 3HAHMIA. MEXy Pa3IUYHBIMU YaCTSMHU Kypca.

3HAHUH

(4 4)

9 kuaacc (He MeHee 68 u)

HazBanmue
pasaesia (TeMbl)
Kypca (4uciio
4acoB)

OcHOBHOe coepKaHue

OcHOBHBIE BHBI 1€ATEJILHOCTH 00YYaI0IIAXCS
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Tpuronomerpusi. |OnpeneneHue TPUrOHOMETpUYECKUX (QYHKUUH yriaoB oT 0° no|@opmyaupoBaTh  OnpelaejieHHMsl  TPUTOHOMETPHUYECKHX
Teopembl 180°. KocuHyc u CHHYC mpsSMOro M Tymoro yria. Teopema|(QyHKIUI TyNbIX W MPSAMBIX YIJOB C BU3YaJbHOH OMOPOH.
KOCHHYCOB M KocuHycoB. (O0o00meéHHas) TeopemMa CUHYCOB (¢ panunycoM | DopMylIMpoBaTh TEOPEMY KOCHHYCOB H TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOMN OKpYyKHOCTH). HaxoxaeHne JIMH CTOPOH U BEJIMYMH | paJyCOM OIMCAHHON OKPY>KHOCTH).
Pemenue YIJIOB TPEYIOJIBHUKOB. Pemiath TpeyroJpHUKH C ONOPOM HaA aJrOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna MIOLAAN TPEYrOJIbHUKA YEpe3 JIBE CTOPOHBI M YroJ | 1eHCTBUH.
(16 4) Mexny Humu. @opMyna miomany 4eTbIpEXyrojabHUKa depes ero | Pemate mpakTHyeckue — 3aayM, CBOAsIIMecH K
JMArOHAJIHN U yrOJ MEXTy HUMH. HAXO0KAEHUIO PA3JIHYHbIX 3JIEMEHTOB TPeyroJIbHUKA.
[TpakTyeckoe MpuMeHeHHEe JOKa3aHHBIX TEOPEM.
IlpeoopazoBanue |[lonamue o  npeobpazosanuu  NOOOOUA. OcBauBarthp NOHSITHE npeodpazoBaHuUs noxo0us.
noaoous. Coomeemcmeennbie 21emMenmovl NOOOOHBIX ueyp. HccaenoBarh OTHOIICHHE JTMHEHHBIX JIEMEHTOB (UTYp MPH
MeTpuueckue Teopema o npoussedenuu ompe3kos xopo, meopema o |TnpeodpazoBanuu noaodus. Haxoaurs npumepsl mogodust B
COOTHOLIIEHHUS B npou3ee0eHuU Ompe3Ko8 CeKywux, meopema o Keaopame |OKPYKaIOIEN NeHCTBUTEIBHOCTH.
OKPY>KHOCTH kacamenvhol. [Ipumenenue 6 peuwieHuu 2eomempuyeckux 3aoay. | Beleooums mempuueckue coomnouienus mexcoy ompesxamu
(10 w) XOpO, CeKyuux u KacamenbHuIX ¢ UCNONb308AHUEM BNUCAHHBIX
V2n08 U NOOOOHBIX MPEY20TbHUKOS.
Pewamp 2eomempuueckue 3aoauu u 3a0a4u U3 pearbHOU
JHCUZHU C UCTIONIb308AHUEM NOOODOHBIX MPEY20TIbHUKOB.
BekTopsbl OmnpeneneHure BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI Kak HaNpaBJICHHBIE OTPE3KH,
(12 v) YMHO>KEHHE BEKTOPA HA YUCJIO. HCCJIe10BATH reOMETPUYECKUI (mepemenieHue) "

PU3NYECKUI U T€OMETPUUECKUN CMBICII BEKTOPOB.
PaznoxeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe TPOU3BEJCHUE BEKTOPOB, €r0 NMPUMEHEHHE IS
HAaXO0K/JEHUA JUIUH U YTJIOB.

Pemenue 3a1ad ¢ moOMOIIBI0 BEKTOPOB.

[IpuMeHeHre BEKTOPOB Ul PELIEHHUs 3a1a4 KUHEMATHUKU U
MEXaHHWKH.

¢dbu3udeckuid (Cuia) CMBICITBI
BOITPOCHBIM IUJIaH.

3HaTh onpeaedeHMss CYMMBl U Pa3HOCTH BEKTOPOB,
YMHOXCHUS BEKTOpa Ha YHCIIO, HCCJIe10BaTh
reOMETPUYECKUN U (PU3NUIECKUIA CMBICIIBI TUX ONEpPALUil.
Pematrp TeoOMeTpHUECKHME 33aJaud  C  HCIIOJIB30BAHHEM
BEKTOPOB.

PackiaabIBaTh BEKTOP 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaJsipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €T0 OCHOBHEIE CBOWMCTBA.

Borunciasath CYMMY, Pa3HOCTb U CKaJIAPHOC IMPOU3BCACHUC

BEKTOPOB C OMNOpPOH Ha
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BEKTOPOB B KOOpAMHATAX.
IIpumMeHATH CKalISIpHOE MPOU3BEACHHUE ISl HAXOXKJICHUSA
JUIMH ¥ YTJIOB.

JexapToBbI JlexapTOBbI KOOPIMHATBI TOUEK HA MNIOCKOCTH. OcBauBaTh NOHATHE NPSMOYIOJIBHON CUCTEMBI KOOPAUHAT,
KOOpAMHATBI  Ha| VpasHnenue npsamou. YrioBod Kod3()(UIIMEHT, TaHTeHC Yria |AeKapTOBBIX KOOPAUHAT TOUKH.
IJIOCKOCTH HAaKJIOHA, MapaJljIeNIbHbIE U MEPIICHIUKYIISIPHBIE MIPSIMBIE. HccaenoBath ypaBHEHNE NPSIMON M OKPY’KHOCTH € OITIOPOU HA
(9 9) VYpaBHeHHe OKpyXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
[IEPECEUEHUS OKPYKHOCTH U MPSMOI. Haxoauts LeHTp U paguyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT NP PELIeHUH T€OMETPUUECKUX 3a]au. Pemath 3a1a4u Ha HAX0X/ICHHUE TOUYEK NTEPECCUCHUS IPIMBIX
Hcnonp3oBaHuE METOAA KOOPAMHAT B IPAKTUYECKUX 3a7a4ax U OKPY>KHOCTEH ¢ IOMOIIbIO METOJA KOOPINHAT.
Hcnoab30BaTh CBOWCTBA yriioBOro Kodd@uImeHTa mpsMon
IIpU pELIEHUM 3a7ad, AJI1 ONPEIEJICHUS PacCIOJIOKEHUS
MPSMOM.
IIpuMeHSITH KOOPJAMHATHI IPU PELIEHUH T'€OMETPUUECKUX U
MPAaKTUYECKUX 3aJay, MJs IIOCTPOCHHUS MaTEeMaTUYECKHUX
MojieJied pealbHbIX 3a/1a4 («METOJl KOOPAUHATY).
IHonb30BaTbest 711 MOCTPOECHHS W HCCIIEAOBAaHUU
1M (POBBIMU peCypcamu.
3HAKOMUTBCS C HCTOPHel pa3BUTUS T€OMETPUN
IIpaBuibHbIC [IpaBunpHBIE MHOTOYTOJIBHMKHM, BBIYHMCICHHE HX 3JIEMEHTOB. | ®OpMYJHpoOBaTh orpeziesieHue MIPaBUJIbHBIX
MHOIOYIOJbHUKH. |Yucio m M JIMHA OKpPYKHOCTU. JlJIMHA JOyrd OKPYKHOCTH.| MHOTOYTOJBHUKOB, HAXOAMTH UX dJIEMECHTHI.
Juanna Panuannas mepa yria. IHoab30BaTHCS MOHATHEM JUTMHBI OKPY>KHOCTH, BBEIEHHBIM C
OKPY’KHOCTH H Inomane kKpyra M €ro 3JEMEHTOB (CEKTOpa M CETMEHTA). |IOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJBHHKOB, ONpeNeasiTh
II0IAIb Kpyra. Berurcienue miomiaaei Gpuryp, BKIFOYAONMX 3JIEMEHThI Kpyra. |49UCIIO 77, JIMHY JyT'H U paJuaHHyl0 Mepy yria 1o oopasiy.
Borunciienune IIpoBoauTH Mepexoa OT paJuaHHON MEphI yria K rpagyCHOU
nJiomaaen Y Ha00OpOT 1O BU3YyaJILHOM OIOpe.
(8 4) OnpenensaTs mwionaas Kpyra.

BoiBoauTh hopMy.ibl (B rpagycHON U paJuaHHON Mepe) 1is
JUIMH JyT, IUIOIIAJed CEKTOPOB M CErMEHTOB C OIOPOH Ha
BOIIPOCHBIH TIJIaH.

BeruucasaTes 1wiomaan Quryp, BKIOYAIOMIMX 3JIEMEHTHI
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OKPY>KHOCTH (KpyTa) C OTIOpOi Ha CIIPAaBOYHYIO HH(OPMAITHIO.
HaxoauTp miomaay B 3ajladyax peaabHOMN KU3HU.

JBuzKkeHUs1 Tonamue o 0gudiceHuu NIOCKOCMU. Pa30upars  mpuMepbl,  WUIIOCTPUPYIOLIME  HOHATHUS
IUIOCKOCTH Ilapannenvuviii nepenoc, nosopom u cummempusi. Ocu u yeHmpsvl | ABUKEHUS, HEHTPOB U OCEH CUMMETPHUH.
(6 1) cuMMempuu. @opMyJIMPOBATH OMNPEICICHUS MapallIeIbHOTO TepeHoca,
IIpocmetiwue npumenenus 6 peweHuu 3a0ay. MOBOPOTa U OCEBOM CHUMMETPHUHM C BHU3YaJbHOM OMOPOMA.
HaxoauTh HEmoIBHKHbIE TOYKHU 10 00pasiy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI NPOCTENIINX QUryp IO
oOpa3iry.
Ilpumenamey napannenvusiii nepeHoc U CUMMEmpuIo npu
PpeuleHuU ceoMempuieckux 3a0a4 (pazoupamos npumepbl).
Hcnonvzoeamn 07151 nocmpoeHus u ucciedo8anutl yupposvie
pecypcul.
IMoBTOpeHue, [ToBTOpEHNE OCHOBHBIX MOHATHH W METOIOB KypcoB 7—9 |OmepupoBaTh MOHATHAMHU: QUTypa, TOUKA, MpsSIMas, Yroll,
o0o0meHue, KJIacCOB, 0000IIIEHIE U CCTeMaTH3aI1sl 3HaHUH. MHOTOYI'OJIbHUK, PaBHOOEJPEHHBI ¥  PaBHOCTOPOHHUU
cucremaTusauus |llpocreiiimme reomerpuueckue (UTYpPHI W UX  CBOWCTBA.|TPEYrOJbHHUKH, MPSIMOYIOJbHBIM TPEYrOJbHUK, MeEAHMaHa,
SHAHMIZ H3mepeHune reoMeTpUIeCKIX BEJTUIHH. OHCCeKTpruca W BBICOTAa TPEYrOJIbHHUKA, MapajieorpaMm,
(7 u) TpeyroabHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJIpaT, TPArenus; OKPYKHOCTb,

[lapannenpHble U NEPIEHANKYISIPHBIE TIPSIMBIE.
OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTPOCHHs. YTIbI B

OKPY)KHOCTU. BrucanHble W  ONHCaHHBIE  OKPY>KHOCTHU
MHOTI'OYT'OJIBHUKOB.

[Ipsimast 1 OKPYKHOCTb.

YUeThIpEXYTrOJIbHUKH. Bnucannbie u OTNMCaHHbBIC
YETBIPEX YT OJIbHUKH.

Teopema Iudaropa n Hauana TpuroHoMeTpuu. Permenue o0mmx
TPEYTOJIbHUKOB.

[TpaBuIbHBIE MHOTOYTOJLHUKH.

[IpeobpasoBanus mnockocty. JIBmkenus. [lomooue. CummeTpusi.
[Tnomans. Beraucnenue muomasnei. [momanu nogoO6HeIX Guryp.
JlekapToBbI KOOPAMHATHI HA TIIIOCKOCTH.

KacaTenbHas; PaBEHCTBO U Mojaobue Guryp, TpeyroabHUKOB;
[IapajuIeIbHOCTE W NEPHEHIUKYIAPHOCTH IPSAMBIX, YIOJI
MEXIY NPSIMBIMH, CUMMETPUS OTHOCHTEIbHO TOYKH U
MPSIMOM; JJIMHA, PAcCCTOSTHUE, BEIWYMHA yria, IUIOHaib,
epuMeTp.

Hcnoab3oBars  ¢QopmyJibl: nepuMeTpa U IUIOMIAAN
MHOI‘OYTOHLHI/IKOB, JIJINHBI Opr)KHOCTI/I n 1iomagun prra,
00BbEMa MPSMOYTOJILHOTO TTapasieIeuIe 1a.

OnepupoBarh NOHATHSIMHU: TIPSIMOYrOJIbHAsE  CUCTEMA
KOOPJMHAT, BEKTOP; MCHOJb30BaTh OJTH TOHATUS IS
HpeI[CTaBJIeHI/DI JTAHHBIX N pemeHI/m 3aJad, B TOM YHCJIC H3
JIPYruX Y4eOHBIX MPEIMETOB.

Pemars 3agaum Ha TIOBTOPEHHUE OCHOBHBIX TIOHSTHUI,
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BekTopsl Ha MIOCKOCTH.

WUTIOCTPAIIMIO CBA3EH MEXKIY Pa3JUYHBIMU YacTAMHU Kypca.
BriOupaTb MeTOx 7151 pelIeHUs 3a1a4u.
Pemath 3a1a4n U3 NOBCEIHEBHON KHU3HU.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IO T'OAAM OBYYEHMUA)

7 kaacc (He meHee 34 4)

Ha3zBpanue
pasaesia (TeMbl)
(4uCI10 YacoB)

OcHOBHOe coepKaHue

XapakTepuCTHKA 1eATeJbHOCTH 00yYar0IUXCs

IIpeacrasiienue
JaHHBIX
(7 w)

[IpencraBnenne gaHHbIXx B Tabnumax. [IpakTuueckue
BBIUMCJICHHMS 110 TaOJMYHBIM JaHHBIM. VI3BieueHue u
WHTEpHpeTanus TaOIUYHBIX JaHHBIX. IIpakTudeckas pabdora
«Tabaumpy.

I'paduueckoe mpeacTraBieHUE [TAaHHBIX B BHJIE KPYrOBBIX,
CTOJIOMKOBBIX (CTOJNIOUATHIX) AAarpaMM. UTEHHE U TOCTPOCHUE
nuarpamm. [Ipumeps! temMorpaduyecKux JuarpaMm.
[TpakTrueckas padota «J{uarpamMMbn.

OcBauBarhp Ha 0azoBoM YPOBHE CIocoobI
MPEJCTABICHUS CTAaTUCTUYECKUX MAHHBIX U YHCIOBBIX
MAacCHBOB C TIOMOIIbIO TaONUI] W JUarpaMM C
UCTIONIb30BAHUEM  aKTYalbHBIX UM  BaXXHBIX JIaHHBIX
(memorpaduieckue JIaHHBIE, MIPOU3BOJICTBO
MIPOMBIIUICHHON M CEJIbCKOXO3SIMCTBEHHON MPOIYKIIHUH,
001IIeCTBEHHBIC U TIPUPOHBIC SIBIICHHUS ).

H3yuyars MeToabl paboTBl C  TAOIMYHBIMH |
rpauueckuMu MPEICTaBICHUSIMH JAaHHBIX C MOMOUIBIO
UQPPOBBIX PECYpPCOB B XOJ€ MNPAKTUYECKHX padboT (c
HAIPAaBIISAIONIEH TOMOIIBIO).
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OnucareabHast
CTATHCTHKA

(8w

Yucnossie Habopbl. CpenHee apudmerndeckoe.

Menuana 9yucioBoro Habopa. Y CTOHYMBOCTh MEIHAHBI.
[TpaxTrueckas pabora «CpeaHue 3HAaUCHUS.

Haubonpiee 1 HauMeHbIIIee 3HAYCHUS YHCIIOBOTO Ha0opa.
Pazmax.

OcBauBaTh Ha 0a30BOM YpPOBHE IOHSITHS. YUCJIOBOH
Habop, Mepa LEHTpaIbHOU TEHACHIIMU (Mepa IIEHTpa), B
TOM YHCJIe CpeHee apu(mMeTnueckoe, MeIuaHa.
OnuceiBaTh CTaTHUCTUYECKUE JIAHHBIE C IOMOUIBIO
cpenHero apudmernyeckoro u MeAuansl. Pemars 3amauun
(c HKCIOJIb30BaHHWEM 3pUTENIbHOM HArJISIAHOCTH  W/WUIU
BepOABbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHHUX, B TOM YHCIE C MTOMOIIBIO
U(GPOBBIX PECYpPCOB, B XOAE NPAKTHUECKUX PabOT, (C
HaIPaBJISIONICH TOMOIIIBIO).

OcBanBath Ha 6230BOM ypOBHE MOHATHSA: HauOObIICE
Y HAaUMEHbIIEE 3HAUYCHUS YUCIOBOTO MACCHBA, pa3Max.
Pemath 3aa4u Ha BBIOOp croco0a ONMUCAHUS TaHHBIX B
COOTBETCTBUM C NPHUPOAOA JAHHBIX W  LEJISIMHU
MCCJIEIOBaHMs C HAIIPaBJIAIOIIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6w

Cnyuannas usmenyusocms (npumepot). Yacmoma 3navenuil 8
Mmaccuse oannuix. I pynnuposka. I'ucmoepammol.
IIpaxmuueckasn paboma « Cryuaiinas usMeH4Uu8oCmb).

Oceaueamv nNOHAMUA. 4ACMOMA 3HAYEHUU 6 MACCUse
OGQHHbBIX, SPYNRUPOBKA OAHHBIX, 2UCTNOSDAMMA.

Cmpoums cucmozpammol no oopasyy

Ocsausamo cpaguueckue npedCmasieHus pasHvix U008
CYYAUHOU UBMEHYUBOCMU, 6 MOM HUCIe C HOMOWbIO
yughposwix pecypcos, 8 xooe npakmuyeckol pabomai.

BBenenue B
Teopuio rpagos
(4 )

I'pag, eepuuna, peopo. Ilpeocmasnenue 3a0auu ¢ noMoubio
epagha. Cmenens (sanenmuocms) gepuunvl. Hucno pédep u
cymmapuas cmenenv gepuwiun. Llens u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceasnocmu epaga. Oo6x00 epagha (dtinepos
nyms). [Ipedcmasnenue 06 opuenmupo8anuvix epagax.

Ocsauseamo nouamusn. zpagh, eéepuiuna epaga, pebpo
epagha, cmenens (8aneHMHOCMb 8EPULUHDBL), YeNb U YUK
Ocsaueams nonamusa: nymo 6 cpage, 31i1epos nymo,
00x00 epagha, opueHmuposanHwlii 2pag.

Oocysrtcoamv  peuienue 3a0auu HA NOUCK  CYMMbl
cmeneneu gepwiun epagha, Ha nouck obxooa epaga, Ha
nouck  nymeiui 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpaessiouel NOMOowbIo.

Oceausamv cnocodvl npeocmagnenusi 3a0a4 u3 Kypca
aneeopwl, 2eomempuu, meopuu 8epPoAmMHoOCcmeltl, Opyeux
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npeomemos ¢ nomMowblo 2pagos (kapmwl, cxembvl,
anekmpuyeckue yenu, YHKYUOHAIbHbIE COOMBEMCHIBUSL)
Ha npumepax.

BeposiTHOCTB M

Cnyuaunsiii onoim u cayyaiinoe codvimue. Beposmuocmov u

Oceaueamov nOHAMUA. CIYYAUHBIL ONbLIM U CAYYAUHOE

4acToTa yacmoma cobvimus. Ponb mManogeposmueix u npaxmuyecku | cobwvimue, Maio8eposmHoe U npaKkmuyecku 00CmosepHoe

CJIy4aiiHOr 0 docmosepHblx cobbimuil 6 npupoode u 6 oowecmee. Monema u | cobvimue.

coObITHSA USPanbHAS KOCMb 8 MeopuU 6epPOSIMHOCMEIL. H3yuams 3nauumocmv  ManoeposimHulx coOblmull 6

(49) IIpakmuueckas paboma « Yacmoma evinadenus opaay. npupode u obwjecmee HA 6ANHCHLIX NpuMepax (asapuu,
HecuacmHule cayuau, 3awuma nepCcoHANbHOU
ungopmayuu, nepedaya OaHHLIX).
H3yuams ponv Knaccuueckux 8eposmHOCMHbIX Mooenell
(MoHema, uzpanvras Kocmy) 8 meopuu 8eposamHoCmel.
Habnrwoams u uzyuamuv uacmomy coovimuil 8 npocmulx
9KCNEPUMEHMAX, 8 MOM HUcle C NOMOWbIO YUPposbix
pecypcos, 8 xo0e npaKkmuueckoll pabomsi.

O0o0mennue, [lpencraBnenne  ganHbiXx.  OmnucarenbHas — ctatucthka. | IloBTOpSITh W3y4yeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB Cly4aitHOTO COOBITHS. 3HAHUU.

(59) PemaTtp 3aa4m Ha IpeICTaBICHUE U ONTMCAHNE JAHHBIX C

IIOMOILBI0 M3YYEHHBIX XapaKTEPUCTUK C HANpPaBIIAIOLICH
HOMOLLBIO.

O0cyxnaTh NnpuMepsI CIIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX CIIydalHbIX
COOBITHIA, X POJIH B MIPUPOJIE U KU3HU YEJIOBEKA

8 kiacc (He meHee 34 1)

Ha3Banmue
pasnaesa (TemMbl)

OcHoBHOe coiep:kaHue

XapaKkTepuCTHKA 1eATeJbHOCTH 00y4al0IIUXCs
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(4HCJ10 YacoB)

IloBTOpEHME
Kypca 7 kjiacca
(4 9)

[IpencraBnenue  maHHbIX.  OmnMcaTenbHass  CTATUCTHKA.
CnyygaitHast u3MeHUIUBOCTh. CpeTHUE YMCIOBOTO Habopa.
Cnyuaiinblie coObiTus. BepositHOoCcTH 1 yacToThl. Kiaccuyeckue
MOJICJIM TEOPUH BEPOSATHOCTEN: MOHETA U UTPpaibHasi KOCTb.

I[loBTOPSATH, WH3y4YeHHOE U BBICTPAMBATh CHCTEMY
3HAHHM.
Pemars 3agmaum (Mo BH3YaJbHOH oOmope) Ha

IPEJICTaBICHUE W ONHMCAHHME JAaHHBIX
M3YYEHHBIX XapaKTEPUCTHK.

Pemats 3agaum (Mo BH3yaJbHOHW omope) Ha
MPEACTABICHUE T'PYNIIMPOBAHHBIX [IaHHBIX U ONHMCAHUE
CIy4ailHOM U3MEHYUBOCTH.

Pemarr, 3agmaum (Mo BH3YaJbHOM omope) Ha
OTIpe/IeIIEHUE YAaCTOThI CITyYailHBIX COOBITHH, 00CYXKIeHUE
NPUMEPOB CIIyYalHBIX COOBITHI, MalOBEPOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIydailHBIX COOBITHI, MX pOJIN
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C ITIOMOIIbBIO

OnucarenbHast Omxnonenus. [ucnepcus yucnogoeo nHabopa. Cmanoapmuoe | Oceaueamv RNOHAMUA: OUCHEPCUsi U CMAHOAPMHOE
CTATHCTHUKA. OMKJIOHEeHUe YUCI08020 HAbopa. /luazpammol pacceusanus. OMKJIOHEeHUe, UCNONIb308AMb MU XAPAKMEPUCTMUKU Ol
PaccenBanue ONUCAHUS PACCEUBANUA OAHHDIX.
JAHHBIX Yuacmeosamv 6  obcyscoenuu  cunomeszvr 00
(49) omcymcmeuyu Ui HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusanus no UMErUUMCS
OGHHbBIM, 8 MOM YUCTe C NOMOWbI0 KOMNnblomepa (nocie
COBMECMHO20 AHAU3A).
MHuoxecTBa MHoecTBO, MoAMHOXecTBO. Onepanuu Haja MHOKecTBaMH: | (OcBamBaTh NMOHSITHS: MHOXKECTBO, DJIEMEHT MHOXECTBA,
(4 9) o0beAMHEHUE,  TepeceyeHue,  nomnoiaHeHue.  CBoiicTBa | MOJMHOKECTBO.
onepauuii HaJl MHOKECTBaAMU: [IEPEMECTUTEIBHOE, | BBINOIHATH onepauuu HaJ MHOKECTBaMU:
COYETaTEIbHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS. o0beMHEeHNE, TIepecedeHre, J0MoIHEHuE (110 00pasily).
I'pacduyeckoe mpencraBaeHNEe MHOKECTB. Hcnoab3oBars CBOKMCTBA: IIEPEMECTUTEIBHOE,
CoueTaTelIbHOe, pacIpeleInTeNbHOe, BKIOYEHHUS (C

MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPBI).
Hcnonb3oBaTh rpaduueckoe mnpeacTaBieHUE MHOXKECTB
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IIPY ONHMCAaHUU peajbHBIX IPOLECCOB U SBICHWUH, NpU
pelIeHNnH 3a/1a4 U3 APYruxX Y4eOHbIX MIPEIMETOB U KypCOB
(c UCTIONIb30BaHUEM BHU3YaJIbHON OIOPHI).

BepositTHOCTB
CJIy4aiHOr 0
co0bITHSA

(6 w)

DnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHSL.
bnaronpustcTBytomye 35eMeHTapHabie coObITHs. BepositHocTH
coObITHI. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU
coObrTusiMu. CiyyaitHbIi BBIOOD.

[paktuyeckas pabora «ONBITH C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUSMID.

OcBauBatp Ha  0a30BOM  YpOBHe  IOHATHA:
JJIEMEHTapHOE COOBbITHE, CllydallHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarOMPHUSATCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHIA, paBHOBO3MO>KHBIE 3JIEMEHTApHBIE COOBITHS.
PemiaTh 3aJa4u Ha BBIYMCIICEHHUE BEPOSITHOCTEH COOBITUI
MO0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHHA CIy4aifHOTO
onbITa (C MCHOJIB30BAHUEM 3PUTEIBHOM HAIJISIHOCTH
1/Wau BepOabHOM OTIOPHI).

Pemath 3aga4u Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHIA
B ONbITAX C PAaBHOBO3MOXHBIMH  DJIEMEHTAapHBIMU
COOBITUSIMHM, B TOM 4YHCJIE C MOMOILBIO KOMIbIOTEpa (C
UCMOJIb30BAaHUEM  3PUTENBHOM  HAIJISIIHOCTH — W/WIU
BepOATHLHOM OTIOPHI).

IIpoBoauTH M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
3JIEeMEHTApHBIMU COOBITUSMH (C MUCIOJIB30BAaHHUEM MOHET,
UTpaJIbHbBIX KOCTEH, OpYTux MojieNeN)
B XOJ€ IMpakTU4Yeckoil paboThl (C HUCHOJIB30BAHUEM
BU3YaJIbHOH OIOPBI).

BBenenue
Teopuio rpagos
(4 9)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYmMU,
Cyujecmeoganue UcaYell Bepuiutbl, C8:I3b MeAHcOy YUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymHodceHus.

Oceausamv nonamusa. Oepedo Kaxk cpag Oe3 yuxia,
sucauas eepuwuna (mucm), 6emesb depesa, nymo 6 depese,
ouamemp Oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgoganue gucsayell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MeHCOy  08YMs
BEPUIUHAMU, CEA3b MENHCOY YUCIOM BEPUIUH U HUCTIOM
pébep.

Yuacmeoseamu ¢ 0ocyscoenuu pewrenus 3a0auu Ha nouck
u nepeuucienHue nymei 6 oepege, onpeoeleHue UUcid
sepuiun unu péoep 8 depese, 00xX00 OUHAPHO2O Oepesda, 6
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mom ducie ¢ npumMereruem npasuild YMHONCEHUA.

Cayuaiinbie
co0bITHA
(8 4)

Ilpomusononoxcnoe  cobvimue.  Jluacpamma  Dilrepa.
Obveounenue u nepeceuenue cobovimui. Hecoemecmuvie
coovimus. @opmyna crogcenus eeposmuocmei. Ilpasuno
VMHOJICEHUSL  8ePOAMHOCMeU.  YCI08HAs — 8ePOSAMHOCHb.
Hezasucumvie  cobovimus.  Ilpeocmagnenue — cnyuaiino2o
9KCnepumMenma 6 suoe oepesa.

Oceaueamv nOHAMUA. 63AUMHO NPOMUBONOLONCHBLE
cobvimus, onepayuu HA0 CoOObLIMUAMU, 00BbeOuHeHue U
nepeceuenue coovimuil, ouazpamma inepa (direpa—
Benna), coemecmmuvie u Hecoemecmmuvie cOObIMus.
H3yuamb meopemul 0 geposmuocmu 00veOUHeHUs 08X
cobvimutl ((hopmyvl CLOIHCEHUS BEPOSIMHOCHEN).
Yuacmeoseamev 6 o6cyscoenuu pewrenusa 3aoauu, 6 mom
yucie meKCcmoavle 3a0adu Ha onpeoenerue 8eposmuocmel
00veOuHenusl U nepecevenus cooblmuti ¢ NOMOubIO
yyucroBol  mpamou, ouazpamm  Jirepa,  opmyavl
CIIOJHCEHUS 6EPOSAMHOCIEN.

Oceaueambp nonamusn: npasuiio VMHONCEHUS
8eposimHocmell, YCI08HAsL 8ePOAMHOCHb, He3a8UCUMbIe
cobvbimus 0epeso CIy4alHo20 onvima.
H3yuams  ceolicmea  (onpedenerus)
cobvimuii.

Yuacmeoeamv ¢ oocysycoenuu pewenusa 3adauu na
onpeodesnienue U UCNONb30BAHUE HE3ABUCUMBIX COOLIMUII.
Yuacmeoeamv ¢ oocyscoenuu pewenusa 3adauu na
NOUCK 8EepOsAMHOCMEeU, 6 MOM HYUCie YCIO6HbIX, C
UCNONIb308AHUEM 0epesa CYUANHO20 ONbIMd.

He3a6UcuUmsblx

Oo000mIEeHME,
KOHTPOJIb
(449)

[MpencraBnenne nqaHHbIX. OnucarensHasi cTaTUCTUKA. [ padsl.
BepostHoCTh CIIy4ailHOTO COOBITHS. DNeMEeHTHI
KOMOWHATOPHKH.

I[loBTOPATHL W3yYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemiaTh 3aa4u Ha IpeICTaBICHHUE U OMMCAHUE TAHHBIX C
MOMOUIBIO M3YYEHHBIX XapaKTePUCTHK (c
HCIIOJIb30BAaHUEM BH3YalbHOM OTIOPHI).

Yuacmeoseamv ¢ oo6cyscoenuu pewenun 3anaum c
pUMEHEeHUEM TpadoB.

Pemat, 3agaum  Ha  HaXOXIEHUE  BEPOSTHOCTHU
CIIy4aifHOTO COOBITHSI TIO BEPOSTHOCTAM 3JIEMEHTaPHBIX
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cOOBITHIl, B TOM YHUCIIE B OIBITaX C PAaBHOBO3MOKHBIMHU
3JIEeMEHTapHBIMU COOBITUAMH (C BU3yaJIbHOW OMOPOM).
Yuacmeoseamv 6 oo6cysycoenuu pewenusn 3anaum Ha
HaXOXKICHHUE BEPOATHOCTEH O0BETMHEHNS U TIEPECCUCHHS
COOBITHI1, B TOM YHUCII€ HE3aBUCUMBIX, C CII0JIb30BAaHUEM
rpauueckux TMpeACTaBIEHUN U JiepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 ooécysymcoenuu pewenusn 3agaum Ha
nepevyrciaeHne KoMOuHaIMi (41ucia nepecTaHoOBOK, YHCIA
COYETaHWi), Ha HAXOXKJACHHUE BEPOATHOCTEH COOBITHUH ¢
OpUMEHEHHEM KOMOMHATOPDUKHM, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyrojpHuka [lackass.

9 knacc (He meHee 34 4)

Ha3zBanue
pa3aeJia (TemMbl)
(umncii0 Yacos)

OcHoBHOe corepkaHue

XapakTepuCcTHKA 1eATEJbHOCTH 00y4al0IIUXCH

IHoBTOpEeHune
Kypca 8 kiacca
(4 9)

Hp CIACTAaBJICHUC JaHHBIX. OnucarenbHas CTaTUCTHKA.

Omneparuu Hag cOObITHSIMU. He3aBUCUMOCTh COOBITHIA.

IloBTOpPSATH U3Yy4YEHHOE U BBICTPAMBATHL CHCTEMY
3HAHMM.

Pemath 3agaum Ha npeCcTaBlICHUE U ONMCAHKUE JIAHHBIX.
Pemiars 3amaum  Ha  HaxXOXKACHUE  BEPOATHOCTEH
OOBeAMHEHUS U TIEepeceueHus] COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HUCIOJB30BAaHUEM  TI'papUIECKUX
MpeACTaBICHUH U JIepeBa CIIyYallHOTO OMbITA.

Pemars 3anaum Ha nepeuuncieHue KoMOuMHanuil (4yucia
MEPEeCTaHOBOK, YHWCJIAa COYETaHWN), Ha HaXOXKICHHE
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM YHCJI€ C UCIIOJIB30BaHUEM TPCYI'OJIbHHUKA ITackans

DJIeMeHThbI
KOMOUHATOPHKH
(49)

KomOunatopHoe mnpaBuino ymHOxeHus. IlepecTaHoBku.
@dakropuan. CodyeTaHUsT M YUCIO COYETaHWU. peyeonvbHux
Ilackansa. Ilpaktudeckas pabota «Beruuciienue BeposiTHOCTEN
C HCIMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKUUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS, YHOpsI0YCHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (haKTOpHAal YncIia,
COYETaHUE, YUCIIO COUECTaHUM, mpeyeonvHuk llackans.
Pemars, mpocreiimue 3agayd  Ha MEPEUYUCIICHUE
YHOPSITIOYEHHBIX TIap, TPOEK, MEPEUNCIICHUE NTEPECTAHOBOK
U COYETAaHHM DSJIEMEHTOB pAa3JIMYHBIX MHOXECTB (IO
o0Opasiy).

Pemiate mpocreiilume 3aa4yM Ha NPUMEHEHHE 4YHUCIa
codeTaHuil B anredpe (CoKpanéHHOe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBisioeld MOMOILBIO).

Pematb, mnpumMeHsii KOMOMHATOPHKY, 3aJadyd Ha
BBIUKCIICHHE BEPOSITHOCTEM, B TOM YHCJIE C IOMOIIbIO
AJIEKTPOHHBIX TaOMUI] B XOJle MpaKTUYeCKol paboThl (C
BU3YaJIbHOM OTIOPOi).

I'eomeTpuueckas
BEPOATHOCTh
(4 w)

T'eomempuueckasn eeposmuocmo. Cnyuaiinbvlil 66100p MOUKU U3
@uzypul Ha niockocmu, U3 OmpesKa, Uz 0yeU OKPYHCHOCMU.

Oceausams nonamue 2eoOMempuiecKoll 6epoImHOCHU.
Yuacmeoseamsv 6 oocyscoenuu pewenusn 3aoauu na
HaxoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuUMblx
KaK 8b100p MoyeK U3 MHO20Yy20JIbHUKA, Kpyad, OMpe3Kd Uiy
0y2uU OKPYHCHOCMU, YUCTI08020 NPOMEIHCYMKA

HcnbiTanns
BepnyJn
(6 9)

Hcneitanue. Yenex u Heynaya. Cepus UCHBITaHUH 10 IEPBOTO
ycnexa. Hcneitanuss beprymninu. BepositHocTH coObITHI B
cepuu ucnbiTanuii bepuymmm. [IpakTnueckas pabora
«Hcnprranus bepryim».

OcBauBaTp Ha 0230BOM ypOBHe NMOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCTIBITAHUHM (YCIIEX U Hey/aaya),
cepusi HCIBITAaHWH, HACTYIUIGHHE TMEPBOTO  ycIexa
(Heynmaun), cepus ucnbITaHui beprysnu.

Pemats mpocreiiliMe 3ajayM  Ha  HAXOXICHHE
BEPOATHOCTEH COOBITHI B CEpUU UCTBITAHUM O MEPBOTO
ycriexa, B TOM YHCIe ¢ MPUMEHEHHEM (OPMYIbI CyMMBI
FeOMETPUUECKON MpOrpeccuu (C Omopor Ha CIPaBOUYHYIO
UHPOPMAIIHUIO).

Pemiate npocreiinne

3aJavYu Ha HaX0XICHHUC
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BEPOSITHOCTEH  JJIEMEHTApHBIX  COOBITUH B CEpUH
UCIBITAaHUN DbBepHy/uIM, Ha HaXOXIACHUE BEPOATHOCTH
ONPEACIEHHOIO YHCIa YCIEXOB B CEPUM HCIBITAaHUN
bepnymu (¢ BU3yanbHOI onopoit).

N3yuarTh B X0/1€ MPAKTUYECKOH PadoOThl, B TOM YHCJIE C
MOMOIIbIO IU(PPOBBIX PECYPCOB, CBONCTBA BEPOSITHOCTH B
Cepuu UCHbITaHui bepHysum

Cayuaiinas
BeJIMYMHA

(6 4)

CnyyaiiHass BeIMYMHA U PpaACIpElEIICHHE BEPOSTHOCTEH.
MareMaTtnueckoe OXUIAHUE M JUCIEPCHS  CIIy4ailHOU
BenuuuHbL. IlpuMepsl MaTeMaTHMUECKOro OXHIAaHUSA Kak
TEOPETUYECKOT0 CPEIHErO 3HAYCHUS BEJIINYHMHBI.

[TonsiTre o 3akoHe OoNbINX uncel. 3MepeHue BeposITHOCTEH
C MOMOIIIBIO YacToT. [IpMeHeHune 3akoHa OOJIbIINX YHCE.

OcBoutbh Ha 0a30BOM YpOBHe NOHATHSA. CllydaiiHas
BEJINYMHA, 3HAYECHUE CIIy4alHOM1 BEJINYUHBI,
pacrpeneseHie BeposSTHOCTEN.

N3yyarp u o00Cy:XIaThb MNOpUMEPHl AUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHHUS, IPYTHe N3MEHUYUBBIEC BEJIMUUHBL,
paccMaTpUBaBIIMECS B KypCc€ CTAaTUCTUKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIy4alHBIMHU
onbITaMu (OpOCaHHWE MOHETBI, WUIPATBHOW KOCTH, CO
CIIy4altHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  yYpPOBHe  TOHATHSA:
MaTEMaTHYECKOE 0XKMJIAHUE CIIy4allHOM BEJIMYMHBI Kak
TEOPETHYECKOE CPEeHEE 3HAUCHHE, JUCTIEPCHS CITydalHON
BEJIMYMHBI KaK aHAJIOT IUCIIEPCUU YHCIOBOTO Habopa.
Pemate 3asa4M Ha BBIYMCIECHUE MAaTEMATHUYECKOTO
OKHMJIAaHWS W JUCIEPCUM JUCKPETHOM  CIy4alHOU
BEJIMYMHBI 110 33aJaHHOMY PacCIpeNelIeHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaXxOBaHUEM M JoTepesMu (c
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHMTBCH C MAaTeMaTUYECKUM OXHMJAHUEM U
JUCIIEPCHEN HEKOTOPBIX PAaCHpENeNICHU, B TOM YHUCIE
pacnpeneneHus Cay4aiiHOW BEIIMYUHBI «YHCIIO YCIEXOBY B
cepuu UcnblTaHui bepHymn.

M3yyarh, 4yacToTy CcOOBITHUS B  MOBTOPSIOLIUXCSA
CIIyYaHBIX ONBITaX KaK CIIy4YalHYIO BEJIUUYUHY.

92




3HAKOMHUTBCSI C 3aKOHOM Oonbimmx uucen (B Qopme
Bepuymnu): mpu OOJBIIOM YHCIE OIBITOB YacTOTa
coObITHSI OJIM3Ka K €r0 BEPOSTHOCTH.

Pemiathb 3a1a4n Ha U3MEPEHUE BEPOSITHOCTEH C ITOMOIIBIO
YacTOT (C HAMPaBISIOUIEH TOMOIIIEIO).

O06cy:x1aTh POJIb 3aKOHA OOJIBIITNX YHCE] B 000CHOBAHUHU
YaCTOTHOT'O METO/Ia U3MEPEHUS BEPOSTHOCTEH.
OOcy:kaaTh 3aKOH OONBIIMX YHCET KaK IPOSBICHHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MCHUUBBIX SIBICHUSX,
pOJIb 3aKOHA OOJIBIIMX YHCEN B MPUPOAC U B IKU3HH
YeloBEKa.

O0001EeHME,
KOHTPOJIb
(10 u)

[IpencraBnenne  ganHbIXx.  OnucaTenbHas
BepositHOCTB CIy4aitHOTO COOBITHS.
KomOuHaTopuku. CirydaiiHble BETUUMHBI U paclpeeIeHHUS.

CTATHUCTHKA.
DJ1eMEHTEI

IloBTOPSITH M3y4EeHHOE M BBICTPAHBATH CHCTEMY
3HAHWH.

PemaTh 3aga4m Ha NpeCTaBICHUE U ONMCAHUE aHHBIX.
Pemarhb 3a1auM Ha HaX0X/I€HUE BEPOATHOCTEN COOBITHH,
B TOM 4HCI€ B ONBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU COOBITHSIMU, BEPOATHOCTEN
Oo0BbEeIMHEHUsT U TMepecedyeHus COOBITUH, BBIYUCIATH
BEPOSATHOCTHU B OMBITaX C CEPUSAMHU CIIy4alHBIX UCIIBITAHUN

[Ipu paszpaboTke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCIIOJIb30BaHUS AJICKTPOHHBIX (IIU(PPOBHIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIFOIINXCS YI€OHO-METOJUICCKUMU MaTepruaIaMu
AJNIEKTPOHHBIE YYEOHUKM U 3aJaYHUKH, DJIEKTPOHHbIE OUOIMOTEKH, BHUPTyaJbHbIC
1abopaTopuu, UTPOBBIC MPOTPAMMBI, KOJUIEKIIMHA MU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCIIONB3YEMBIMH JIJIT OOYYCHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TMOJIB30BATENICH, MPEICTABICHHBIMUA B AJIEKTPOHHOM (IIU(PPOBOM) BUAEC W PEATH3YIOIIUMHU

(MyJIbTUMEIUIHBIE TPOrPaAMMBI,

nunaktTuaeckue BosmMoxxkHocTu KT, comepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa30BaHUMU.
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