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IlosichuTe/IbHASI 3alIMCKA
IIporpamma paspadorana Ha OCHOBE HOPMATHBHO-NIPAaBOBOM 0a3bI:
-Oenepanbubiil 3akoH PO «O6 obOpazoBanuu B PD» Ne273 ot 29.12.12 r. B
penakuuu 13.07.2015 r.;
-OenepanbHblil  TOCYAapCTBEHHBIM 00pa3oBaTEIbHBIM  CTaHAAPT OCHOBHOIO
obmrero obpazoBanus (yrBepxaeH 06.10.2009; ¢ BHECEHHBIMU HU3MEHECHHUSIMU OT
15.05.2015 Ne507);
- OcHoBHas o6pazoBarenbHas nmporpamma MOY «COILIL Ne 15 x. AnapeeBckuii» Ha
2019 — 2020 yu. rox;
-YueOnbiit iian MOY «COII Ne 15 x. Aaapeesckuii» Ha 2019 — 20 yu. rox;
-Metonuueckux pexomenpanuiit CKUPO ITIK u ITPOno opranuzanunyde6HOTO
mpoiiecca B 00pa3oBaTeNbHbIX yupexaeHusx CtaBpomnosbckoro kpas B 2019-2020
y4eOHOM ToAy;
-ABtopckas nporpamma FO.H. Makapeiues, H.I'. Munntok, K.M. Hemkos, C.b.
CyBopoBa; mnon pen. C.A. TenskoBckoro. — M.: Ilpocsemenue, 2016 mo
IPEeIMETHOM JIMHUM YYEeOHUKOB «AJreOphI».
- @epaepalbHbIl MepedeHb YYEOHHMKOB, PEKOMEHIOBaHHBIH MUHUCTEPCTBOM
obpazoBanust P® na 2019-2020 y4. rox ot 28.12.2018 Ne345 ¢ u3meHeHHSIMU OT
08.05.2019 npuxazom Ne233. No 253.

I[Inanupyembie pe3yJibTaThl OCBOEHUSI Y4eOHOI0 NpeaMeTa

[Iporpamma oOecneunBaeT JOCTHKEHHE CICIYIOIIUX PE3YJIBTaTOB OCBOCHHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUs:
Jluynocmuule pezyromamol:
o QdopMmHUpOBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YICHHIO, TOTOBHOCTH
K CaMOpa3BUTHIO W CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIUU K

00y4eHHuIo, OCO3HAaHHOMY ITOCTPOEHUIO VH]JIUBUIyaJIbHOU
o0OpazoBaTeabHOM TPaeKTOpUU c Y4ETOM YCTOMYUBBIX
II03HABATEJIbHBIX WHTEPECOB, BBIOOpY PO UIBHOTO

MaTeMaTH4YeCKOTO 00pa30BaHMUsI.

e @OopMUPOBAaHME UEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU.

e ®dopMupoBaHWE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-
MICCIIEIOBATENBCKOM, TBOPYECKON U APYTUX BUIAX AEATEIBHOCTH.

e VYMEHHME SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOWU U
IIICbMEHHOM pe4Yd, IIOHUMaTh CMBICI IIOCTaBICHHOMW 3a/ayH,
BBICTPaNBaTh apryMEHTaLUIO, MIPUBOJUTH MIPUMEPBI 51
KOHTPIPUMEPHI.



e KpuTHYHOCTH MBINUIEHUS, YMEHUE paclo3HaBaTh JIOTUYECKU
HEKOPPEKTHBIE BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (haKTa.

e KpeaTuBHOCTh MBIIJIEHUS], HHULIUATUBY, HAXOJYMBOCTb, aKTUBHOCTb
IpU pelIeHu  3a1a4.

e VYMeHHE KOHTPOJUPOBATh MPOLECC U pe3yjbTaT MaTeMaTHYECKOU
JEeSTENbHOCTH.

Memanpeomemmusie pe3yromanol:

dopMHUPOBaHUE YHUBEPCAIBHBIX YUYEOHBIX JeHCTBUM (TIO3HABATEIBHBIX,
pPEryJISTUBHBIX, = KOMMYHHKATHBHBIX),  OOCCIEUMBAIOIIMX  OBJIAJICHUE
KJTFOUEeBBIMU KOMITETEHITUSMH, COCTABIISIOIIMMU OCHOBY YMEHUS YUUThCSI.
YMeHHne caMOoCTOATENbHO TUIAaHUPOBATh AIbTEPHATUBHBIE MYTU JOCTHKCHUS
1ese, 0CO3HaHHO BbIOMpPATh Hambosee 3(HPEeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U TTO3HABATEIBHBIX 33/1a4.

YMeHune ocymecTBIsATh KOHTPOJIb MO pe3yJabTaTy U 10 COco0y IeUCTBUS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUSI 1 BHOCUTh HEOOXOIMMbIE KOPPEKTHBHI.
YMeHue anekBaTHO OILIGHMBAaTh MPaBUJIBHOCTh WJIM  OIIMOOYHOCTH
BBITMIOJTHEHUSI y4eOHOM 3a/1auu, ee 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTHU €€ PELICHUS.

Oco3HaHHOE BIaJEHUE JIOTMUECKUMU JIEVCTBUSAMM ONPEIEIICHUS] TOHATUM,
000011IeHNsI, YCTAHOBJEHHUS aHAJOTWUH, KilacCUPUKAIMKM HA OCHOBE
CaMOCTOSATETILHOTO BbIOOpa, OCHOBAaHUW M KPHUTEPUEB, YCTAHOBIICHHUS
POIIOBUIOBBIX CBA3ECH.

YMeHHe  yCTaHaBIMBATH MPUYUHHO-CIECICTBEHHBIE CBSA3U, CTPOUTH
JIOTUYECKOE pacCyX IEHUE, YMO3aKIIOUEHNE (MHIYKTUBHOE, AEAYKTUBHOE U
10 aHAJIOTUH) U BBIBOJIbI

YMeHne opueHTHpOBaThCS B yuyeOHUKE (Ha pa3BOpOTE, B OTJIABICHHUH, B
YCIIOBHBIX 0003HAYCHHUSIX).

YMmenue ompeneniat u (GOPMHPOBATH IENb JEATEIFHOCTH Ha YPOKE C
MOMOILBIO YUUTEIIS.

YMeHne nporoBapuBaTh MOCIEN0BATEIBHOCTD JEUCTBUM HA YPOKE.

YMeHue yuntbcesi paboTath Mo NPEeAJIOKEHHOMY YUUTENIEM IUIaHy.

YMeHue aenaTh BBIBOABI B pE3yJbTaTe COBMECTHOM padOThI Kiacca H
YUUTEIIS.

YMmenune nmpeoOpa3zoBeIBaTh HHGOOPMAIINIO U3 OHOU (POPMBI B IPYTYIO.
YMenune noapoOHO nepecka3biBaTh HEOOIbIINE TEKCTHI.

YMenue co3maBaTh, HOPUMEHSATH W NPeoOpPa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, MOAECIH M CXEMbl JJIsl pPELICHUs] YYEOHBIX U
MMO3HABATEIbHBIX 3a/a4.



e VYMeHHE OpraHu3OBBIBATH Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO
NESATENbHOCTh C YYUTENEM W  CBEPCTHUKAMH: ONPENENATh  LIEJH,
pacripenensTh GYHKIUU U POJIM YYACTHUKOB, 00IIIME CIIOCOOBI PabOThHI;

e VYMeHue paboTaTh B TpYIE: HAXOAUTh OOIlee pEIICHHWE W pa3pelaTh
KOH(MJIUKTBI Ha OCHOBE COTJIaCOBaHUS MO3MLUMNA U YydyeTa HUHTEPECOB;
ClIyliaTh naptHepa; GopMyJIupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE
MHEHHUE.0OPOPMJIISITh CBOM MBICIIA B YCTHOM M MUCbMEHHOU (opMe, CIIyIIaTh
U TIOHUMATh peUb JPYTHUX;

e @dopMHpoBaHHME M  pa3BUTHE Yy4eOHOM U  OOIIENOJIb30BATEIBCKON
KOMIIETEHTHOCTH B~ O0JAacTM  HUCIOJIb30BaHUSA  MH(POPMALIMOHHO-
KOMMYHHUKaMOHHBIX TexHosorui (MKT - komnereHTHOCTH).

e [lepBoHauanbHble MPEACTABICHUS 00 MJIEAX U O METOJaX MaTeMaTUKH Kak
00 yHHMBEPCAJIILHOM $S3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJIECITUPOBAHUS
SIBIICHUW U TIPOLIECCOB.

e VYMeHHE BHUAECTh MaTEMAaTHYECKYIO 3a7ady B KOHTEKCTE MpPOOIEeMHON
CUTYyaIluU B IPYTUX JUCHUIUIMHAX, B OKPYKAIOIICH KU3HHU.

e VYMeHUEe HAaXOJUTh B PA3IMYHBIX UCTOYHUKAX UHPOPMAIINIO, HEOOXOJUMYIO
JUTSL pelIeHus MaTeMaTH4eCKUX MpoOJieM, U MPEeJCTaBIsATh €€ B MOHATHON
¢dbopMe; MPUHUMATH PEUICHUE B YCIOBHUIX HEMOTHOW M U30BITOYHOM, TOUHON
U BEPOATHOCTHOW MHPOPMAIIUH.

e VYMeHHE TOHMMAaTh M  MCIOJB30BATh MAaTEMAaTHYECKHUE  CPEACTBa
HATJIATHOCTH (PUCYHKH, YEPTEeXKH, CXeMbl W Jp.) [JIs WLIIOCTpaluH,
UHTEPIIPETAIlNU, apTyMEHTAIIH.

e VYMeHUE BBIABUTATH TMIIOTE3bl MPU PEIICHUU y4eOHBIX 3a7a4 U MMOHUMATh
HEOOXOAUMOCTb UX ITPOBEPKHU.

e VYMeHUEe NPUMEHITh UHIYKTUBHBIC U JEAYKTUBHBIE CIIOCOOBI PacCyKICHUH,
BUJIETh PA3JIMYHbIEC CTPATETUU PEIICHUS 3a]1a4.

e JloHMMaHuE CYUIHOCTH aITOPUTMUYECKUX NPEANUCAHUM U yMEHHUE
NEeNCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM AITOPUTMOM.

e VYMeHHE caMOCTOSITETLHO CTaBUTH 1I€TTH, BHIOUPATh M CO37]aBaTh aJITOPUTMBI
JUTSI pelieHusT y9eOHBIX MATEMATUIECKUX TTPOOIIEM.

e VYMeHHuE MIaHUPOBATh U OCYIIECTBIATH JEATEIbHOCTb, HANPaBICHHYIO Ha
pelIeHre 3a7a4 UCCIEA0BAaTEIbCKOIO Xapakrepa.

IIpeomemmnvie pezyromamol:

e VYmMmeHue paboTaTh C MaTEMaTUYECKUM TEKCTOM (CTPYKTYpUpPOBaHME,
M3BJICYCHUE HEOOXOIUMOW HH(OpPMalMK), TOYHO U TPAMOTHO BBIPAXKAThb
CBOM MBICIIM B YCTHOW M NMUCBMEHHOW pedH, MPUMEHSSI MAaTEMaTHYECKYIO
TEXHOJIOTUI0O U CHUMBOJMKY, UCIIOJIb30BaTh Pa3UYHbIC SI3bIKM MATEMAaTHKU



(CTIOBECHBIN, CUMBOJIMYECKHM, rpaduyeckuii), 0OOCHOBBIBATH CYXKIECHUS,
MIPOBOJUTH KJIacCU(UKAIUIO, JOKA3bIBATh MATEMATUYECKHUE YTBEPKICHHUS;

e Brnagenue 0a30BbIM MOHSATUHHBIM allapaTOM: MMETh MPEACTABICHHUE O
quclie, BIaJ€HUE CHUMBOJIBHBIM SI3bIKOM aireOphl, 3HAHHE 3JIEMEHTapHbBIX
(GYHKIMOHAIBHBIX  3aBUCUMOCTEHM, (OpMHUpPOBAaHUE TMPEACTABICHUA O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEAJIbHOM MHUPE U O PA3IHUHBIX
crnocobax ux M3y4yeHusi, 00 0COOEHHOCTAX BBIBOJOB M MPOTHO30B, HOCAIIUX
BEPOSATHBIN XapaKrep;

e VYMeHUE BBHINONHATH anredpandeckue MNpeoOpa3oBaHus palMOHATbHBIX
BBIPKEHU W, MPUMEHSTh UX JUIsl pEIIeHUs] Y4eOHbIX MaTeMaTUYeCKUX 3aau
W 3a]1a4, BO3HUKAIOIIKUX B CMEXHBIX YU€OHBIX MTPEeIMETaX;

e VYMeHUE MOIb30BATHCA MATEMATHYECKUMHU (HOpPMYJIaMU U CaMOCTOATEIbHO
COCTaBIIATh (POPMYINIBI 3aBUCHUMOCTEH MEXIy BEJIMYMHAMU HA OCHOBE
0000111eHHsT YACTHBIX CIYy4YaeB U IKCIIEPUMEHTA;

e VYMeHue pemiath JMHEWHBbIE W KBaJpaTHble ypaBHEHHMsS M HEPABEHCTBA, a
Tak)Ke MPHUBOJIMMBIE K HUM ypaBHEHHMsI, HEPABEHCTBA, CUCTEMbI; IPUMEHSTh
rpaduueckue NpeACTaBICHHs U1l PEUICHUS M HCCIEOBaHUS YpaBHEHUH,
HEPaBEHCTB, CUCTEM; IIPUMEHAThH MOJIyYeHHbIE YMEHUS Ui pPelIeHus 3ajay
U3 MaTEeMaTUKH, CMEXHBIX NIPEAMETOB, IPAKTUKH;

e OgnaneHue cucteMod (YHKIUOHAJIBHBIX TOHATUH, (YHKIMOHAIbHBIM
S3bIKOM U CUMBOJIUKOH, YMEHHME CTPOUTH rpadpuku GyHKIUI, ONUCHIBATh X
CBOMCTBA, UCIOJIB30BaTh (PYHKIIMOHAIbHO-TpadUUeCKue NpeACTaBICHUs AJIs
OTMCAHUS U aHAJIM3a MaTeMaTUYECKUX 3a/1a4 U peabHbIX 3aBUCUMOCTEH;

e OBnnaneHue OCHOBHBIMH  cloco0aMu  MpEACTaBICHUS M aHAJIW3a
CTaTUCTUYECKHUX JIAaHHBIX; YMEHHUE pellaTh 3aJjaud Ha HaXOXJACHHUE YaCTOThI
Y BEPOSITHOCTH CIyYalHBIX COOBITHIA,

e VYMeEHHE NPHUMEHATh H3YYEHHBIE IIOHATHS, PE3YJbTaTbl W METOIbl IPHU
pELICHUM 3a/ad U3 Pa3jIMYHBIX pa3/esioB Kypca, B TOM YHCIE 3a7ady, HE
CBOJISIILIUXCS K HETTOCPEICTBEHHOMY IPUMEHEHUIO U3BECTHBIX AITOPUTMOB.

COJEPXXAHUE YUYEBHOI'O ITPEJIMETA

IToBTOpenue MmarepuaJia 7 kiiacca 3 yaca
I'naBa 1. PaunonajbHble 1poou (23 yaca)

PanmonanpHas apo0b. OCHOBHOE CBOMCTBO JpOOM, COKpAIICHHE APOOEH.
ToxecTBeHHbIE MPEOOPA30BaHUS PALlMOHATBLHBIX BbhipakeHUud. OyHKIus y =§H eé
rpaduk.

Lenb: BhIpaOOTaTh YMEHHE BBINOJHSATH TOXKIECTBEHHBIE MPEOOpPa30BaHUS



pannOHAJIbHBIX BBIpa)I(eHI/Iﬁ.

Tak kak AEHCTBUS C PALMOHAIBHBIMU JIpOOSIMH CYIIECTBEHHBIM 00pa3zoM
ONMMPAIOTCSI Ha JEUCTBHS C MHOTOYJIEHAMH, TO B Haydaje TeMbl HEOOXOAMMO
MOBTOPUTH € 00YYAIOIIMMUCS TPeoOpa30BaHUs LETbIX BEIPAKEHU.

['maBHOE MeCTO B JaHHOM TeME 3aHUMAIOT aIrOPUTMbI JEHCTBUN C TPOOSAMH.
VYyamuecs TOJKHBI MOHUMATh, YTO CyMMY, Pa3HOCTb, NMPOU3BEJIEHUE U YACTHOE
npoOelt Bcerga MOXKHO MPEACTaBUTH B BUAE ApoOu. IlpuoOperaemble B JaHHOMN
TEME YMEHHS BBINOJHATH CIOKEHHE, BRIYUTAHUE, YMHOKEHUE U JIeJeHre Apooeit
ABJIAIOTCS ONMOPHBIMU B NpPeoOpa3oBaHMSIX APOOHBIX BblpakeHui. [loaTomy um
clenyer yaenuTb ocoboe BHuMaHue. HenenecooOpasHO mepexoAauTh K
KOMOMHUPOBAHHBIM 3aJIaHUSM Ha BCE JEHUCTBUS C APOOSIMHU MpPEkIe, yeM OyIayT
YCBOEHBI OCHOBHBIE aITOPUTMBI. 3a/1aHMsI HA BCE IEUCTBUSI C IPOOSMU HE JTOTKHBI
OBITH UBITUIITHE TPOMO3JAKUMU U TPYIAOEMKUMH.

[Ipy HaxoXIeHUM 3HAYEHMH OpoOed JAroTCs 3aJaHus HA BBIYUCICHUS C
NOMOIIBI0  KaJbKyJIsiTOpa. B 1aHHOW TeMe pacumupsitoTcs CBEIEHHUS O
CTaTUCTHUYECKHX XapaKTEePUCTHKaX. BBOAUTCS MOHATHE CPEIHETO TAPMOHUYECKOTO
psiaa MOJIOKUTEIbHBIX YUCEIL.

N3ydeHne TemMbl 3aBepIIAETCS PACCMOTPEHUEM CBOMCTB rpaduka (yHKIUU

y:§
X

I'naBa 2.KBagpatnbie kopuu (19 yacon)

[TonssTe 00  wppamumoHanbHBIX  uymciax. OOmme  cBeAeHUS O
JNEUCTBUTENbHBIX 4YuciaX. KBanpatHeli kKopeHb. [loHsATHE © HaxXOXICHUU
IPUOIMKEHHOTO 3HAYEeHHUSI KBaJpaTHOTO KOpHs. CBOMCTBa KBaJpaTHBIX KOPHEH.
[TpeoOpa3oBaHus BEIPAKEHHUH, COAEPKAIINUX KBaApaTHbie KOpHU. DyHKINA Y = VX,
e€ cBolicTBa U rpaduk.

Ilenb: cucremMaTU3UpPOBATh CBEJCHHUS O pAIMOHAIBHBIX YHCIaX M JaTh
MpeCTaBIeHUEe 00 WPPAMOHAIBHBIX YHCJIaX, PACHIUPUB TEM CAMBIM IOHSITHE O
9gucie; BBIpa0OTAaTh yMEHHE  BBIINOJHATH  IIpeoOpa3oBaHUS  BBIPAKEHUH,

coAepKalux KBaJpaTHbIC KOPHHU.

B nanHoil TeMe ydaiiuecs Mnoiay4aroT HadyalbHOE MPECTABICHUE O MOHATUHI
nericTBuTeNbHOrO yncaa. C 3Toi 1enbio 0000MAar0TCs U3BECTHBIC 00YJarOIUMCS
CBEJICHMSI O pallMOHAJIbHBIX uuciax. (s BBeneHUs MOHATUS UPPALUOHAIBHOTO
Yycia MCHOJIb3YyETCSI UHTYUTUBHOE IMPECTABICHHE O TOM, UYTO KayKIbld OTPE30K
MMEET JJIMHY W IMOTOMY KaXXJOW TOYKE KOOPIMHATHOW MPSIMON COOTBETCTBYET
HekoTopoe uyucio. I[lokaspiBaeTcsi, YTO CYIIECTBYIOT TOYKH, HE HUMEIOIIHE
palMoOHANIBHBIX a0CIIHCC.

[Ipu BBeleHMM TMOHATHUS KOPHS TMOJE3HO O3HAKOMUTH OOYYalolHuXCcs C



HaXO0XXJICHUEM KOPHEH € IIOMOILBIO KaJbKYJIATOPA.

OcCHOBHOE BHUMAHME YJENSAETCA MOHATHIO apu(PMETHUECKOro KBaJpPaTHOTO
KOpHS M CBOICTBaM apuU(PMETHUYECKUX KBAAPATHbIX KOpHEH. Jloka3bIBaloTcs
TEOPEMBI O KOPHE W3 MNPOU3BENCHUS M JAPOOM, a TakkKe TOXIECTBO va?=|al,
KOTOpBIE TMOIY4YaloT MPUMEHEHUE B MPEoOpa30BAHUSIX BBIPAKEHUMN, COJIEpIKAIIUX
KBajipaTHble KOpHU. CrenuanbHOE BHUMAHHUE YAENAECTCS OCBOOOXKICHHUIO OT

i a
b’ Vbt
MpeoOpa3oBBIBATh BHIPAKECHUS, COJEpXKAIIUE KOPHHU, YacTO HMCIOJIb3YETCS Kak B

MPPALMOHANIBHOCTH B 3HAMEHaTese Ipo0u B BBIPAXKEHUSIX BHJIA YMenue

caMoOM Kypce aire0psl, Tak U B Kypcax reoOMeTpUH, aareOpsl U Hayasl aHajau3a.

[Iponomkaercs pabora MO pa3BUTHIO (PYHKIMOHAIBHBIX MPEICTABICHUN
oOyuaromuxcs. PaccmarpuBarorcs QyHkius y=vx, e€ coictBa u rpaduk. [Ipu
M3ydeHUH QYHKIHMH y=v/X, IOKa3bIBACTCS €€ B3aMMOCBA3b ¢ (pyHKIMEH y = X2, Te
x >0.

I'naBa 3. KBaapaTubie ypaBHenus (21 4ac)

KBagpatnoe ypaBuenune. @dopmyna KopHeW KBaJpaTHOTO YpaBHEHHUS.
Pemenue panuMoHanbHBIX ypaBHeHUW. Pemenue 3amay, OpPUBOAAIIMX K
KBaJIpaTHBIM YPaBHEHHUSM U MPOCTEUIIUM palliOHAIBHBIM YPABHEHUSIM.

Lenb: BeIpaOOTaTh YMEHUS pellaTh KBaJpaTHbIC YPaBHEHUS M MPOCTEUIINE
palMoHaIbHbIE YPaBHEHUS U IPUMEHSTh UX K PELICHHIO 3a1a4.

B Hauvanme TeMbl NMPUBOIATCS NPHUMEPHI PELICHUS] HEMOJIHBIX KBaJpPAaTHBIX
ypaBHEHUW. DTOT MaTepualn cucreMaTuzupyercs. PaccMaTpuBaioTCs alrOpUTMbI
pelIeHns HENOJHBIX KBaJpaTHbIX YPAaBHEHUMN Pa3IMYHOTO BHUJA.

OCHOBHOE BHHMAaHHME CJIelyeT yAeIUTh PEIIeHHI0 YPaBHEHNUH BUaa ax?’ + bx
+ ¢ =0, rae, a 0, ¢ ucnosibzoBanueM (HopMyJibl KOpHEH. B nanHO# TeMe yuaniuecs
3HaKOMSATCS C (Qopmynamu Buera, BBIpaXKaloUMU CBS3b MEXKAY KOPHIMHU
KBQJIpaTHOTO YypaBHeHHS u ero kodddumuentamu. OHM HCHOIB3YIOTCS B
NaJbHEMIIEM TPU JOKA3aTEIIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJAPATHOTO
TPEXWICHA HA JINHEHHBIE MHOKUTEIIU.

VYyamuecs OBIaAeBalOT CIOCOOOM peHIeHUs APOOHBIX PAIMOHATBHBIX
YPaBHEHUW, KOTOPBIA COCTOUT B TOM, UYTO PEUICHHE TAKUX YPABHEHUN CBOJIMTCS K
PELICHUI0 COOTBETCTBYIOIIUX LIEJBIX YPABHEHUN C MOCIEAYIOUIUM HCKIIOUYCHUEM
IMOCTOPOHHUX KOPHEM.

N3ydyeHne naHHOW TeMBbI MO3BOJSET CYHIECTBEHHO PACIIMPUTH ammnapar
YPaBHEHU, HCIIOJIB3YEMBIX ISl PEIIEHNS] TEKCTOBBIX 3a/1a4.

I'naBa 4. HepaBenctBa (20 yacoB)

UucnoBble HEpaBEeHCTBA M WX CBoWcTBa. llowieHHoe clokeHHe U
YMHOXEHUE YHUCJIOBBIX HEpaBeHCTB. [lOrpemrtHOCTh U TOYHOCTH MPUOIMKEHUS.
JIuHeliHbpIE HEPABEHCTBA C OJJHOW IIEPEMEHHON U UX CUCTEMBI.



Lenp: 03HAaKOMUTH OOYYaIOIIMXCA ¢ TPUMEHEHHUEM HEPABEHCTB ISl OLEHKH
3HAUYEHUN BBIPAKEHUU, BBIPAOOTaTh yMEHHE pellaTh JIMHEWHbIE HEPABEHCTBA C
OJTHOM NIEPEMEHHOM U UX CUCTEMBL.

CBoiicTBa YMCIIOBBIX HEPABEHCTB COCTABISIIOT Ty 0azy, Ha KOTOpOi
OCHOBAaHO pEIICHUE JIMHEHHBIX HEPAaBEHCTB C OJHOW IepeMeHHOU. Teopemsl o
MIOWICHHOM CJIOKE€HHM M YMHOKCHUM HEPABEHCTB HAXOAAT IPUMEHEHHUE IIPHU
BBIIIOJIHEHUU MPOCTEUIINX YIPaKHEHUHM Ha OLEHKY BBIPAXEHHUM II0 METONY
rpanull. BBonarcs mnonatus  abcomtotHoM  IlorpemHOCTH M TOYHOCTH
npUOIMKEHHS, OTHOCUTEJIbHON MOTPEIIHOCTH.

YMeHUs TPOBOJUTH JIENYKTHUBHBIE PACCYKICHHS MOJYyYarOT Pa3BUTHE, KaK
IOPU J10KA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TaK U IPU BBINOJHEHUH YIIPAXKHEHUM
Ha JJ0Ka3aTeIbCTBA HEPABEHCTB.

B cBA3u C penieHueM JIMHEMHBIX HEPABEHCTB C OAHOW NMEPEMEHHOW JaeTcCs
NOHSTUE O YHUCJIOBBIX MPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME HA3BaHUS U
o0o3HaueHusi. PaccMOTpeHHMIO CHUCTEM HEpPaBEHCTB C OJHOW MEpEeMEHHOM
NPEIECTBYET O3HAKOMJICHHE OOYyYaIOIIMXCS C TOHATUSIMU TEPECEUYCHUs] M
00BEIUHEHUSI MHOYKECTB.

[Ipn pemieHMH HEPABEHCTB HCHOJB3YKOTCS CBOWCTBA PaBHOCUIIBHBIX
HEPABEHCTB, KOTOpPbIE pa3bSCHSIIOTCA Ha KOHKPETHBIX mpumepax. Ocoboe
BHUMaHUE CIeAYyeT YACIUTh OTpabOTKEe YMEHHUsI peliaTh MPOCTEeHIne HepaBEeHCTBA
BUa ax>h, ax <b, OCTaHOBUBIIKCH CIENUATBHO Ha citydae, korja, a<0.

B 31Ol Teme paccMaTpuBaEeTCs TaKXKE PEIICHHE CUCTEM JIBYX JIMHEWHBIX
HEPABEHCTB C OJHOM IIEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3alIMCaHbl B BUJE
JIBOMHBIX HEPABEHCTB.

I'naBa 5. CteneHb ¢ neJbIM MOKa3aTrejieM. JJIEMEHTbl CTATUCTHKH

(11 yacoB)

CremneHpb Cc LenpIM MOKa3aTesleM U ee cBoMcTBAa. CTaHAApTHBINA BUJ YHCIIA.
HauanpHble cBefieHHs 00 OpraHu3aluy CTATUCTUYECKUX UCCIIeIOBaHUIA.

Lenb: BbIpabOTaTh YMEHHE MPUMEHSATH CBOICTBA CTENEHU C IIEJIBIM
MOKa3aTeJIeM B BBIYMCICHHUSIX M MpeoOpa3oBaHUsAX, cHOPMUPOBATH HAaYaJIbHBIC
IIPEICTABIECHUS O cOOpe M IPYNIUPOBKE CTATUCTHYECKUX JAHHBIX, X HarJsJHOU
WHTEPIPETALNH.

B »T0if Teme QpopMynupyroTCs CBONCTBA CTEMEHU C LEIbIM IMOKA3aTEIEM.
Merton noka3aTenbCTBa HTHUX CBOWCTB IOKAa3bIBAETCS HA IIPUMEpPE YMHOXKCHMS
CTEIIEHEW C OAMHAKOBBIMM OCHOBaHWAMM. JlaeTcsd NoOHATHME O 3amMCH 4YHCIa B
ctaHgapTHoM Buae. [IpuBomATCS npUMEPB HMCIOJB30BAHUS TAKOM 3aIllMCU B
du3HuKe, TEXHUKE U APYTUX 001acTIX 3HAHUM.

VYyamuecs mnoay4yaroT HayalbHble MPEACTaBICHHS OO0 OpraHU3aLMH



CTaTUCTHYECKUX HccieqoBaHuil. OHU 3HAKOMSTCS C MOHATHUAMH T'€HEpaIbHOU U
BBIOOPDOYHON ~ COBOKYITHOCTH. [IpuBoasiTcs ~ mpuMepsl  NPEICTaBICHUS
CTaTUCTUYECKUX JaHHBIX B BUAE TaOJUI YAaCTOT M OTHOCHUTEIBHBIX YaCTOT.
OO6yyaromumMces npeaiaraloTcs 3alanus Ha HaX0XkKAeHHe 1o TabJIuIe YacTOT TaKUX
CTaTUCTHUYECKUX XapaKTePUCTUK, KaK cpeiHee apupMeThyecKoe, Moja, pa3Max.
PaccmarpuBaercss BOIpOC O HarIAAHOW HMHTEPIPETALUU  CTAaTUCTUYECKOU
nHopmanmu. M3BecTHble 00y4aromUMCs CHOCOOBI HATJISIHOTO MPEICTaBICHUS
CTaTUCTHUYECKUX JaHHBIX C TIOMOMIbIO CTOJOYATBIX W KPYTrOBBIX JUArpaMm
pPaCHIMPAIOTCS 32 CYET BBEACHUS TaKWX MOHSITHI, KaK MOJMIOH U THCTOrpaMMa.

IToBTOpeHue (S4acoB)

Lens: IloBTOpeHue, o00OIIEHHE W CUCTEMATU3allMs 3HAHUW, YMEHHH H
HAaBBIKOB 32 Kypc anredpsl 8 Kiacca.



KasengapHo-teMaTu4yeckoe mJIaHUpPOBaHHUe Y4eOHOI0 MaTepraia
no ajaredpe B 8 kiacce (102 yaca B roa, 3 4yaca B He1eJ110)

Ne HaumenoBaHue pa3iesoB U TeM IIynkrel | Jlata | [Ipumeyanue
n/n
IToBTOpenue kypca 7 kiacca.(3 yaca)
1 IToBTOpenue no reme «Popmyiibl COKpaIEHHOTO
YMHOKCHUS
2 IToBTOpenue 1o reme «PeuieHue cucrteM
YPaBHEHUI)
3 Bxoonaa konmpoavnas paboma
I'/TABA 1.PanuonajibHbIe IP0oOH M UX CBOlCTBA (23 yaca)
4 | PantmoHanbHbIE BRIPAKEHUS m.1
5 PanronanibHbIe BRIpAXKEHUS m.1
6 OCHOBHOE CBOMCTBO JpOOHU m.2
7 Cokpaiienne apooei m.2
8 Cokpaiiienue apooeit m.2
9 CrnoxeHue U BbIYMTaHUE APOoOEl ¢ OJIMHAKOBBIMU n.3
3HaAMEHATEeIISIMU
10 CrnoxeHue W BBIYMTaHUE JPoOEil ¢ OJUHAKOBBIMU m.3
3HAMEHATeJISIMU
11 | CnoxxeHue © BBIYUTAHHE JpoOE ¢ pa3HBIMU n.4
3HAMEHATeJIIMU
12 | CnoxxeHue © BBIYMTAHHE JpoOel ¢ pa3HBIMU n.4
3HAMEHATEIISIMH.
13 | CnoxxeHue © BBIYMTAHHE JpobOel ¢ pa3HBIMH n.4
3HAMEHATEJISIMH
14 | Pemrenue 3aja4 o  TeMe «Ynpomienue | 1.1 -4
BBIPAKECHUN»
15 | Konmponvnas paooma Nel «Payuonanvusie opoou. Cymma u paznocms opooeil»
16 YMHOXeHHe npobeit n.5
17 | Bo3Beaenue qpoOu B CTENEHb 1.5
18 | YMuoxenne gnpoOeii. Bosemenme npobu B n.5
CTEIEHb
19 | lenenwne npobeii 1.6
20 | Jlenenue apobei n.6
21 | [IpeoOpa3zoBaHue parmOHAIBHBIX BBIPAKCHUHN n.7
22 | [IpeoOpa3zoBaHne parmOHAIBHBIX BBIPAKCHUHN n.7
23 | [IpeoOpa3zoBanne parmoOHAIBHBIX BBIPAKCHUHN n.7
24 | Oyaknusa y=k/x u e€ rpaduk n.8
25 | ®yaknusa y=k/x u e€ rpaduk n.8
26 | Konmponvnasn paboma Ne2«PayuonanvHvie Opoou. Ymuodcenue u oenenue opooeii)

Keaopammuuwie kopnu (19 uaca)




27 PanmonaneHbie uncna .10 1

28 | UppanmoHalibHbIC Ynciia m11 1

29 | KBagparHbie KOPHH. Apudpmernyeckui m.12 1
KBaJIpaTHbIM KOPEHb

30 | ApudmeTrueckuil KBaJipaTHbIM KOPEHb n.12

31 | YpaBHeHue X*= a n.13

32 | Haxoxnenue NPUOTMKEHHBIX 3HAYCHUHN n.14
KBaJIPaTHOTO KOPHSI

33 | ®dysxkums y=Vx u eé rpadpuk n.15

34 | KBagpaTHblii KOpEeHb U3 TPOU3BECHUS n.16

35 | KBagpaTHblif KOpeHb U3 IpodH n.16

36 | KBagpaTHblii KOpeHb U3 CTENIEHU n.17

37 | Pemienne 3amau mno Teme «Apudpmernyeckuid | m.10 -17
KBaJpaTHbIA KOPEHb U €r0 CBOMCTBAY

38 | Koumponvnas paboma Ne3«Apughmemuueckuii K6aopammuulilt KOPeHsv»

39 | BeiHeceHre MHOXUTEIS 32 3HAK KOPHSI. n.18

40 | BeiHeceHne MHOXUTES 32 3HAK KOPHSI. .18

41 | BHecenne MHOXKUTEIIS MO 3HAK KOPHS. .18

42 | BHecenrne MHOXKUTEIS MO 3HAK KOPHS. .18

43 | [IpeoOpa3oBaHne  BBIpAXEHUN,  COJEPIKAIIUX m.19
KBaJPAaTHbIE KOPHH.

44 | [IpeoOpa3oBaHne  BBIpAXEHUN,  COJEPIKAIIUX m.19
KBaJIpAaTHBIE KOPHH.

45 | Konmponvuasa paooma Ned«llpumenenue ceoiicme apughpmemuuecxkozo
K8AOpammno20 KOpH:»

Keaopammnuwie ypaenenus (21 uacos)

46 | OnpeneneHue KBaapaTHOro ypaBHeHus. HemosHbie m.21
KBaJpAaTHbIC YPABHEHUS

47 | HemonHble KBaIpaTHBIC YpPABHEHUS m.21

48 | ®opmyna KOpHEH KBaIpaTHOTO YPaBHEHUS n.22

49 | Pemennie KBapaTHOTO YpaBHEHUS 1O popMyIie n.22

50 | Pemenne kBagpaTHOTO ypaBHEHUS IO PopMyIie n.22

51 | Pemenne kBagpaTHOTO ypaBHEHUS 110 PopMyIie n.22

52 | Pemenne 3amay ¢ TOMOIIBIO  KBAaJAPATHBIX n.23
YpaBHEHUM

53 | Pememme 3amady ¢ TMOMOIIBIO  KBaJIPATHBIX m.23
YpaBHEHUM

54 | Pemienne 3agady  C  [OMOUIBIO  KBaJPaTHBIX m.23
YpaBHEHUM

95 | Teopema Bueta .24

56 | Teopema Bueta .24

o5/ | Koumponvnasa paboma Ne5«Keaopammuwie ypasnenus »

58 | Pemenne mpoOHBIX pallMOHAIBHBIX YPaBHEHUN m.25

59 | Pemenne npoOHBIX paliOHATBLHBIX YPABHEHUHN .25




60 | Pemenue npoOHBIX pallMOHATBHBIX YpaBHEHUN m.25

61 | Pemenue npoOHBIX pallMOHATBHBIX YpaBHEHUN m.25

62 | Pemienue 3amay ¢ MOMOIIBIO  palMOHAIBHBIX .26
YpaBHEHUU

63 | PemieHue 3amady ¢ TOMOIIBI  pallMOHATIBHBIX .26
YpaBHEHUU

64 | PemieHue 3amay ¢ TMOMOIIBIO  palMOHAIBHBIX .26
yYpaBHEHUU

65 | Pemienue 3amay ¢ MOMOIIBIO  palMOHAIBHBIX .26
ypaBHEHUU

66 | Koumponvnas paboma Neb6«/[poouvie payuonaivHovle ypasHeHUA»

Hepagencmea (20 uacos)

67/ | YucimoBbie HEpaBEHCTRA m.28

68 | CBoiicTBa YMCIOBBIX HEPABCHCTB .29

69 | CBoiicTBa YMCIOBBIX HEPABCHCTB .29

70 | CnokeHue YHUCIIOBBIX HEPABCHCTB m.30

71 | YMHOXEHHE YUCIIOBBIX HEPABEHCTB m.30

72 | IlorpenHoCTh ¥ TOYHOCTH MPUOTHIKESHHUSI m.31

73 | Konmponvnaa paboma Ne7«Hucnosvle Hepasencmea u ux ceoiicmeay

74 | IlepeceyeHre MHOXKECTB m.32

75 | O0beauHEHNE MHOYKECTB m.32

76 | UncmoBble TPOMEXKYTKH m.33

/7 | YucnoBble MPOMEXKYTKHU m.33

/8 | HepaBeHcTBa ¢ OTHOM MepeMEHHOM .34

79 | PemeHue HEpaBEHCTB C OJTHON MTEPEMEHHOM n.34

80 | Pemenne HEpaBEHCTB C OJIHON MTEPEMEHHOM n.34

81 | Pemenne HEpaBEHCTB C OJTHON MTEPEMEHHOM n.34

82 | Cucrtema HEpaBEHCTB C OJHOM MEPEeMEHHOMN n.34

83 | Pemenue CUCTEM  HEPaBEHCTB  C OJTHOM m.35
MIEPEMEHHOU

84 | Pemenne cucteM  HEPABEHCTB C  OJHOM n.35
MIEPEMEHHOU

85 | Pemenne cucteM  HEPAaBEeHCTB C  OJHOM n.35
MIEPEMEHHOU

86 | Konmponvnas paboma Noe8«Hepasencmea ¢ 00H0U nepemMeHHON U UX CUCHEMbL)
Cmenens c uenvim nokazamesem. nemenmol cmamucmuxu (11 uacoe)

87 | OnpeneneHue CTENMEHU C IENBIM OTPHUIATEIHHBIM .37
MOKa3aTeJIeM.

88 | OmpeneneHue cTeneHU C TENBIM OTPUIATEIHHBIM n.37
ToKa3aTejieM

89 | CoiicTBa CTENECHHU C OTPUIIATCIIBHBIM MTOKA3aTEIEM m.38

90 | CpoiicTBa CTEIICHH C OTPUIIATEILHBIM ITIOKa3aTelIeM m.38

91 |IIpumeHeHHE CBOWCTB CTEIIEHU C LEJbIM m.38

IIOKa3aTCJICM




92 | lIpumeHeHUe CBOICTB CTENIEHH C LEJIbIM .38
MOoKa3aresieM

93 | CranmapTHbIY BUJI YyncTa .39

94 | COOp CTaTUCTUYECKUX JTAHHBIX. .40

95 | I'pynnupoBKa CTaATUCTUYECKUX JTAHHBIX. .40

96 | HarnsimHoe — mpeAcTaBiIeHUWE  CTaTUCTUYECKOU n.41
uH(popMaIu.

97 | Koumponvnasa paboma Ne 9 «Cmenens ¢ yenvim nokazamesiemy

Iloemopenue Kypca anzeopol (5 uaca)

98 | PaniuonanbHbIe 1poOuU m.1 -8
99 | PanionanbHbIe 1po0OU m.1 -8
100 | KBanpartHbie KOpHU n.10 -19

101 | Hmozosas konmponvnas paboma

102 | KBajpaTHble ypaBHEHUs n.21 -26
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