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[osicHuTEeIbHASA 3aNINCKA.
PaGouyasi nporpaMma y4yeOHOTo npeamMera «AJredpa» 1Jis ydammxcs 8 Kiacca coOCTaBJIeHA HA OCHOBeE CJIeYIOIUX JOKYMEHTOB:
1. Tlpukaz MwunoOpaayku Poccum ot 17.12.2010 Nel897 (pem. Ot 31.12.2015) «O6 yTBepxkaeHUU (enepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 0011ero oopazoBanus» (3apeructpupoBano B MuHrocte Poccun 01.02.2011 Ne19644)
2. TlpumepHnble mporpamMmesl o y4eOHbIM npeaMeram. MaremaTrka.5-9 kinaccsl (cTanaapTsl BTOporo nmokosieHusi).-M.: [Ipocsemenne,2010r.
3. IIporpammsel. Maremartuka. 5-6 kinaccel. Anredpa 7-9 knaccel. Anrebpa u Hadasia MareMarndeckoro ananuza. 10-11 kmacceel. CocraButenu: AT
Mep3zmnsikom, B.b. ITonornckum, M.C. Sxupom. — 2-e u3z., nepepad. — M. : Berrana-I'pad, 2017.

Onucanue MecTa y4e0HOro npeaMera «AJredpa» B y4eOHOM ILIaHe.

Cornacho (enepanpHOMy 0a3UMCHOMY Y4eOHOMY TUTaHY 71l 00pa30BaTeNbHBIX yupexacHuin Poccuiickoit eaepanuu Ha M3YYCHHH MaTEMATHKU Ha CTYTICHH
OCHOBHOT0 00111er0 00pa3oBaHus OTBOAUTCA HE MeHee 875 1 u3 pacueta 5 4 B Henenmto ¢ 5 no 9 knacc. Cornacno yuebnomy many MKOY OOI 1. AxmaHOBO Ha
u3ydeHue anredpsl B 8 kiacce oTBoauTcs 3 yaca B Heaemto (102 4. 3a rox).

I/I3yqe}me MaTeMaTHKH B OCHOBHOI IIKO0JIe HamnpaBJI€HO HA JOCTUKCHUE CJTCAYIOIINX neJIeii:

1) B HanpaBJICHUU JIMYHOCTHOTO PA3BUTHS

* Pa3BUTHE JIOTHYECKOTO M KPUTHUECKOTO MBIIUICHUS, KYJIbTYpPbl PeUH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHUMEHTY;

* opMmupoBaHUE Y yUaIIUXCS HHTEIUIEKTYaTbHONW YECTHOCTU U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOJI0JICHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3
O0OBIIEHHOT'O OMBITA;

* BOCITUTaHUE Ka4ueCTB JIMYHOCTH, 00ECTIEUUBAIOIINX COLUATBHYIO MOOUIBHOCTD, CTIOCOOHOCTh MPUHUMATEH CAMOCTOSITENILHBIE PEIICHUS;

* (hopmupoBaHUE Ka4eCTB MBIIUICHHS, HEOOXOIUMBIX JIJIS /IalITAl[HU B COBPEMEHHOM WH(OPMAITMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPEca K MAaTEMAaTUYECKOMY TBOPUYECTBY U MATEMAaTUUYECKUX CIIOCOOHOCTEH;

2) B METanpeMETHOM HaNPaBJICHUN

* (hopMuUpOBaHKE MPEACTABICHUN O MAaTEMaTHKE KaK YacTH OOIIEUYEIOBEUECKOM KYJIbTYPhI, O 3HAUMMOCTH MaTEMATHKH B Pa3BUTHU ITUBHIIN3AI[MA H COBPEMEHHOTO
o01ecTBa;

* pa3BUTHE NPECTABICHUN O MaTEeMaTHKE Kak (pOpMe ONMUCAHKS U METO/Ie TTO3HAHUS IeHCTBUTEIBHOCTH, CO3/IaHUE YCIOBHM I IPHOOPETEHHSI TEPBOHAYAIILHOTO
OIbITa MATEMATHYECKOTO MOJICITUPOBAHUS;

* (hopMupoBaHKEe OOIIMX CITOCOOOB HHTEICKTYAIBHOMN IEATEILHOCTH, XapaKTEPHBIX TSI MATEMATHKHU M SBJISIOIINXCS OCHOBOW MO3HABATEILHOM KYJIBTYPHI,
3HAYMMOH [T Pa3JInYHbIX Cep YeTOBEUECKOM e TeIbHOCTH;

3) B IpeIMETHOM HaIpaBJICHUH

* OBJIAJICHUE MaTEMAaTHYECKUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOIMMBIMH JUTSI TPOAOIDKEHHSI 0OYUeHHS B CTapIIel MIKOJIe WIM HHBIX 001Ie00pa3oBaTebHbIX
YUPEXKICHUAX, U3YUCHHS CMEKHBIX TUCIUIINH, IPUMEHEHHUS B TIOBCETHEBHOM KHU3HH;

* co3anue GpyHmaMeHTa I MAaTEMaTHIECKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXaHIU3MOB MBIIIUICHUS, XapaKTEPHBIX TSI MATEMAaTHIECKOH ESTeTbHOCTH.



Onucanne y4eGHO-MeTOIHYECKOr0 U MATEPHAIbHO-TeXHMYECKOr0 odecneyeHus1 00pa3oBaTeIbHOI 1eATeJIbHOCTH.
YyedoHo-MeToaANYEeCKHE MOcoous
e [IpumepHbie mporpaMmsbl 1Mo yueOHbIM npeameram. Maremaruka.5-9 kinaccesl: nmpoekt. -M.: [IpocBemienne,2010. (CtanmapThl BTOPOTO TOKOJICHHMS)

e IIporpammel. Matemaruka 5-6 kimaccel. Anredpa 7-9 kiaccsl. \ aBT. — coct. A.I' Mepsisk., B.Bb.ITononckuii M3narensckuii ieHTp «Benrtana-I'pad»
e Anrebpa: 8 kinacc: metonuueckoe nocooue/E.B. bynko, A.I'. Mepznsik-M.: Benrana-I'pad,2018.

e Aurebpa: 8 Kiacc: y4eOHHK JIJIs ydamuxcs o0meoopazoBaTebHbIX yuapexkaenuit / A.I'. Mep3mnsk, B.b. [Tononckuii, M.C. Skup. — M.: Benrana —I'pad,
20109.

e Aurebpa: 8 KJlacc: TUIAKTUYCCKUE MaTepUANIBl: COOPHHK 3a1a4 M KOHTPOJBHBIX padot/ A.I'. Mepaisik, B.b. [Tonouckuii, M.C. SAxup. — M.: Benrana —
I'pad, 2018

TexHuveckue cpeacTBa 00y4eHHUsI: KOMIIBIOTED
Haruasigabie noco0usi: pa3BepTku GuUryp; 0ObEMHbBIE T€OMETPHUUECKHE (PUTYPHI.

IHOP u uHTEpHET pecypcehl:

[Ipenmer Knacc Hazpanue OOP W3 natenbcTBo

Maremartuka 7-9 DV «Maremaruka 7-9» [IpocBemenune

Maremartuka 7-9 OV Penerutop no maremaTuke 7-9 VYuebnslii nentp MUKOH

Marematuka 5-11 QY 1C: Marematuka 5-11 kmaccsl. 1C: o6pazoBanue
[IpakTukym.

MaremaTtuka 5-9 DY BuramuHHBIN Kypc Pyccobur- m

MaremaTrka 5-11 [Mopran «Exunas xomreknus mudpoBhIX http://school-collection.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

I'eomeTrpust 7-11 [Mopran «Exnnas komreknus mudpoBhIX http://school-collection.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

MaremaTrka 5-11 [Mopran «DenepaabHbIi EHTP http://fcior.edu.ru/
NudopmannonHo-006pa3oBaTeIbHBIX




pecypcoB»
I'eomeTpust 7-11 IMopran «DenepaabHbIi HEHTP http://fcior.edu.ru/
NubopmarmoHHO-00pa30BaTeIbHBIX
pecypcoB
Anrebpa 8 OnnaitH-BUKTOPUHBI triventy.com
Anrebpa 8 [Tnardopma yun.py Yuu.py

1. Ilnanupyemble pe3yabTaThl 0CBOCHUSI Y1eOHOI0 npeaMeTa «AJredpa. 8kiace»
IIpeameTHbIe:

Aneebpauueckue 8vipasdcenus

VY4eHuK Hay4uTCs:
* OIEpUPOBaTh MOHATHUSAMH «TOXJIECTBO», «TOXXKIECTBEHHOE TIpPeoOpa3oBaHME», peliaTh 3aJaud, Ccojepkaliie OyKBEHHBIC aHHBIC, padoOTaTh C
bopmynamu;
* BBIIIOJIHATH IIPE0OpPa30BaHUs BBIPAKEHHM, COIEPIKALMX CTENEHH C LENbIMU MOKa3aTeNIIMUA U KBAaJIpaTHbIE KOPHU;
* BBIMOJIHATH TOXKJIECTBEHHbIE TPe0Opa30BaHuUs pallMOHAIBHBIX BBIPAKEHUI HAa OCHOBE MPaBWII ACHCTBUI HaJl adredpanuecKuMu IpoosMu;
* BBINIOJIHATH PA3JIOKEHHUE KBAJIPaTHOTIO TPEX4JieHa HA MHOXKUTEIH.

VYpasnenusa
Y4yeHuk HayduTcs:
* pelaTb OCHOBHBIE BUJIbI PAllUOHAJIBHBIX YPABHEHUM C OIHOM IEPEMEHHOM;
* [IOHUMAaTh ypaBHEHHUE KaK BaXHEHIYI0 MaTEMaTHYECKYI0 MOJENb JUIsl ONHCAaHUS U W3Y4YEHUs pa3HOOOpa3HBIX pealibHbIX CUTYallUd, pellaTh TEKCTOBBIE
3aJjauy anredpanvyeckuM MeTOJI0M;
* IPUMEHSATH rpapuuecKue MpeCTaBICHUs sl UCCIIeI0BaHUsl ypaBHEHUI.

Yucnosvie pynxyuu
Y4eHuk Haydurcs:
* IOHUMATh U UCTIOJIb30BaTh (DYHKIIMOHAIbHbIE MOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHHS);
* CTpOUTH TPAdUKH dMEMEHTAPHBIX GYHKIWI y=K/X; y=X2; y=VX; HCCIIe/[0BATh CBOICTBA YNCIOBHIX (DYHKIIMIT HA OCHOBE M3yUCHHS MOBEICHHS MX TPApHKOB;
* MIOHUMATh (PYHKIUIO KaK BaKHEHIIIYI0 MaTEMaTHYECKYIO0 MOJIEIb JJIsl ONUCAHMS TPOLIECCOB U SABJICHUI OKPYKAIOIIET0 MUPA, MPUMEHATH (DYHKIIMOHATIbHBIHI
SI3BIK JIJIS1 ONIMCAHUS M UCCIIEIOBAaHMS 3aBUCUMOCTEN MEXy PU3NYECKUMU BEIMYMHAMH.

Yucnosvie mHodcecmea
BbinyckHUK Hay4dHUTCS:

¢ IOHUMAaTb TCPMUHOJIOTHUIO U CUMBOJIUKY, CBA3AHHBIC C TIOHATUCM MHOKCCTBA, BBIIMTOJHATH OIICPALlUN HAZl MHOKCCTBAMU,


http://www.triventy.com/

¢ UCIIOJIb30BATh HAYAJIbHBIC MTPCACTABJICHUA O MHOXKCCTBC I[GflCTBHTGJILHBIX YHUCCII.
MeTaHpe[[METHbIe:

l)yMeHue camMOCTOSTENILHO OINpPENeNATh LEIH CBOEro oOydeHHs, CTaBUTh M (OPMYIHMPOBATH Juii ce0s HOBBIE 3aqaud B yuéOe, pa3BUBaTb MOTHBBI U
MHTEPECHI CBOEH 1103HABATEIbHOMN 1EATEILHOCTH;

2)yMEHHE COOTHOCUTH CBOU AECUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYLECTBIISITH KOHTPOJIb CBOEH JESITENIHOCTH B IIPOLIECCE TOCTHKEHUS

pe3yibTara, ONpeAesaTh CIOCOObl NEHCTBUH B paMKax IpPEUIOKEHHBIX YCIOBMH M TpeOOBaHMN, KOPPEKTHPOBATh CBOM JEHCTBHSI B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

3)yMeHue onpenensTh NOHATHUS, CO3JaBaTh 0000IEHNs, YCTaHABINBATh aHAJIOTUH, KJIACCU(PULIUPOBATh, CAMOCTOSITEIbHO BEIOUPATh OCHOBAHUS U KPUTEPUU
IS KIaccu(UKaIum;

4)yMeHue yCTaHABIMBATh NPUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOMTH JIOTMYECKOE PACCYKACHUE, YMO3aKIIOYeHUEe (MHAYKTHBHOE, ACIYKTMBHOE U 110
aHAJIOTUH) U JIe1aTh BHIBOJIBI;

5)pa3BUTHE KOMIIETEHTHOCTH B 00JIACTHU UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

6)nepBOHAYANILHBIC TPEICTABICHUS 00 MUACIX M O METOAAaX MaTeMAaTHKH Kak 00 YHHBEpPCAJIILHOM SI3bIKE HAyKH W TEXHHKE, O CPEACTBE MOICITUPOBAHHS
SIBJICHUH U IPOLIECCOB;

7)yMeHHEe BUJIETh MAaTEMATUYECKYIO 337a4y B KOHTEKCTE ITPOOJIEMHON CUTyalluH B IPYIUX AUCLMILIMHAX, B OKPYKAIOIIEH KU3HU;

8)yMeHHe HaxXOIUTh B Pa3IMYHbIX MCTOUYHUKAX MH(OPMALUIO, HEOOXOAUMYIO JJs PELICHUs MaTeMaTHYeCKUX MpoOJieM, U MPEICTaBIATh €€ B MOHATHOM
¢dbopme, IpUHUMATD PEILLIEHHE B YCIOBUSAX HEMOIHOM WM N30BITOYHOMN, TOUHOW MIIM BEPOSITHOCTHOM MH(pOpMaLNH;

9)ymeHune MOHUMAaTh U UCIOJB30BaTh MaTEeMAaTUYECKUE CPEACTBA HAriISAHOCTH (rpaduku, TaONUIbI, CXEMBbl U Jp.) Ul WUIIOCTPAllUU, UHTEpIpeTaIuH,
apryMeHTaluu.

10)yMeHue BbIIBUTaTh TUIIOTE3BI IPU PEIIEHNH 3aJjaui TOHUMATh HE0OXOJUMOCTh UX ITPOBEPKH;

11)noHMMaHue CyIIHOCTH aJTOPUTMHUUECKUX MPEANUCAaHUI U yMEHHe JeficTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

JInuHOCTHBIE:

1) BocmuTaHHE POCCHUIICKOW IPaskJAaHCKOW MICHTHYHOCTH: MAaTPHOTU3MA, YBaxkeHHs: K OTEeUeCTBY, OCO3HAHHS BKJIAJIa OTCUSCTBEHHBIX YUEHBIX B pa3BUTHE
MHPOBOI HayKH;

2) OTBETCTBEHHOE OTHOIICHHE K yYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BHTHIO M CaMOOOpa30BaHHIO Ha OCHOBE MOTHBAIMH K
00yUYEHHIO U TO3HAHUIO;

3) OCO3HaHHBII BBIOOP M IOCTPOCHUE MAaJbHEHINCH WHIMBHIYaJbHOH TpPAacKTOpUU oOpa3oBaHUS Ha 0a3e OpPUEHTHUPOBKH B Mupe npodeccuid u
npoECCHOHATBHBIX TPENNOYTCHHH € YYETOM YCTOWMYMBBIX MO3HABATEIBHBIX WHTEPECOB, a TaKKe Ha OCHOBE (DOPMHUPOBAHHS YBAKHUTEIHHOTO
OTHOIIECHMS K TPYLY, Pa3BUTHE OIbITA y4acTUsl B COLUAIBHO 3HAYHMOM TPY/IE;

4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3YJbTAT YUCOHOW U MaTEMAaTHYECKOH JeATEIbHOCTH;

5) KpHUTHYHOCTH MBIIUICHNUS, MHUIINATHBA, HAXOYUBOCTh, aKTUBHOCTD TIPH PELICHUY MAaTEeMaTHYECKUX 3aj1ay.



2.Coaep:xanue yueOHOI0 npeamera

AJiredpanyeckue BoipaxkeHusi PanmonanbHbie BeipaxeHus. L{ensie Beipakenus. J{poonsie BeipakeHus. Parmonanbraas 1po0b. OCHOBHOE CBOHCTBO
paroHanpHOU Apodu. CrnokeHue, BRIYUTaHNEe, YMHOKCHHE U JeJICHUE pallMOHALHBIX Apobeii. Bo3BeneHue panmonansHoOM Apodu B cTeneHb. T0XIeCTBEHHBIS
peoOpa3oBaHus pallMOHAIBHBIX BhIpaykeHuil. CTeneHb ¢ IEeNbIM MoKa3aTeneM u e€ cBoiicTBa. KBaapaTHbie kopHU. ApudmMeTnyecKuil KBaJIpaTHbIN KOPEHb U €ro
cBoiicTBa. ToxaecTBEHHbIE IPe0Opa30BaHus BBIPAXKEHUMN, COJIEpKAIMX KBapaTHbIe KOpHU. KBagpaTHelii TpéxwieH. Kopens kBagpaTtHoro tpéxuieHa. CBoiicTBa
KBaJpaTHOIO TpéxuieHa. Pazno)keHne KBapaTHOro TPEXWICHA HA MHOXKHUTEIIH.

YpaBuenuss PaBHOcuibHbIE ypaBHEHUs. CBOMCTBA ypaBHEHUM C OJJHOM IEPEMEHHOM. Y paBHEHUE KaK MaTEMaTHUECKas MOJEIb PeaIbHONW CUTYalUH.
KBanpatHoe ypaBHenune. @opmyiia KOpHEH KBaapaTHOToO ypaBHeHus. Teopema Bueta. PanrionanbHble ypaBHeHUs. Penienne paiimoHanbHbIX YpaBHEHHUI,
CBOJALIUXCS K JIMHEHHBIM WM K KBaJApAaTHBIM YPaBHEHUSIM. PerleHne TeKCTOBBIX 3a/jayd ¢ IIOMOIIBIO PAllMOHAIIBHBIX YPaBHEHUI.

Yucnosvie muodxcecmea MHOXECTBO U ero neMeHThl. CriocoObl 3aanust MHOXKeCTB. PaBHbIe MHOkecTBa. [TycToe mHOXkecTBo. [TonMHOkecTBO. Oniepariuu HaJ
MHOKecTBaMu. MimocTpanust COOTHOHIﬂE}HI/H\/JI MEXJly MHOXKECTBAMH C TOMOLIbIO AUarpamm Jiliepa. MHOKeCTBa HAaTYpaJIbHbIX, LEJIbIX, PALIMOHAIBHBIX YHCEI.

ParnoHaIbHOE YHCII0 KaK Apo0b Buga =, rae M = Z,n €N, 1 kax GeckoHeUHas nepuoandeckas Apoos. [Ipencrasienne 006 HppalMOHATEHOM YHUCIIE.
MHOXeCTBO JIEHCTBUTEIBHBIX YKcell. [IpencraBiieHne AeMCTBUTEILHOTO YKMCIIa B BUC OCCKOHEYHON HEIEPUOINICCKON JecITHUHOMN Tpoou. CpaBHEHHE
neicTBuTenbHbIX uncen. Csa3b Mexay MHoxkecTBamu N, Z, Q,R.

OyHKIHT ®ynkius y=V X, 06paTHas IPONOPIMOHATBLHOCTb, KBaJpaTHUHas (DYHKIHS, HX CBOMCTBA M IPa(UKH.

3. TemaTu4eckoe MIAHUPOBAHUE:
3.1. YueOHO-TeMaTHUYeCKHH IJIaH. 3 yaca B Heaxea10,102 yaca B roa

Ne  paszpena, | Tema Koun-Bo yacoB no pazaeny Koi-Bo KOHTpONIBHBIX paboT
TJIABBI
IToBTOpeHue Kypca anredpsl 7 Kiacca 4 1
1 PanroHanbpHbIE BBIpaKEHUS. 42 3
2 KBazpaTtHble KOpHHU. J[€eHCTBUTENBHBIE YNCIIA. 24 1
3 KBanpaTHble ypaBHEHUSI. 24 2
4 [ToBTOpEeHue 8 1 urorosas paborta




Hroro | 102

Ne
Tema ypoka Ko-Bo yacoB
ypoka
1-4 4
IloBTOpeHue Kypca ajredpsl 3a 7 Kiaace
42
I'nasa 1. PaumoHaJbHbIe BbIPAKEHUS
5 Anrebpanyeckue apoou. 1
6 JlonycTumble 3Ha4eHUs IEPEMEHHBIX, PallOHaJIbHAS IpO0Ob 1
7 OCHOBHOE CBOMCTBO aJIreOpanvecKoi pooH. 1
8,9 | Cokpamenue npodeit 2
10 | CnoxeHue ¥ BEIYMTAHHE PAIIMOHAIBHBIX Ip00eii ¢ OAMHAKOBBIMU 3HAMEHATEIIIMH.

11-17 | CnoxxeHue U BBIYUTAHUE PALIMOHAIBHBIX JIpOOEH C pa3HBIMU 3HAMEHATEISIMU. 7
18 | Konmponwvnas pavoma Nol 1
19 | PaGora Hag ommOKaMu KOHTPOJIbHOM paboThr Nel 1

YMHOXeHHe anredpandeckux JIpooei.
20 | llenenue anrebpandeckux apooOeil. 1
21 | Bo3BeneHue panroHaIbHON APOOH B CTETICHb. 1

22,23 | PanimonanbHbIE BRIPAKECHUS U HX MPEOOpa30BaHUS 2
24 JlokazaTeIbCTBO TOXKIECTB 1

25-28 | ToxxmecTBeHHBIEC TIPe0Opa30BaHUS PAIIIOHAIEHBIX BRIPAKCHUH. 4
29 | Koumponvnas paboma Ne2 1
30 | PabGora Hax ommOKaMu KOHTPOJIBHOM paboThl No2. 1

PaBHOCHIIbHBIE ypaBHEHMsI. Perenue 1poOHO-pallMOHAIbHBIX YPAaBHEHHH.
31, 32 | PaBHOCHIIBHEIE ypaBHEeHHs. Pemenne qpoOHO-paninoHaIbHBIX YPaBHEHUH. 2
33- 35 | CremneHs ¢ HENbIM MTOKa3aTeeM. 3




36,37 | CBolicTBa CTEIIEHH C LEJILIM ITOKA3aTEIEM. 5
38,39,
40
41 | OyHKIMS, OMUCHIBAIOIIAS 0OPATHYIO MPOMOPIIMOHATBHOCTE U €€ rpaduk. 1
42, @ K. 3
43, 44 | CyuruAy = ~ u e€ rpaduxk.
45 | Konmponvnas paboma Ne3 1
I'nasa 2. KBagparubie KopHu. [leiicTBUTEIbHBIE YHCIA 24
46 | Pabora Han ommOKamMu KOHTPOJIBHON paboThl No3. 1
DyHKIMA Y = X? 1 eé rpaduk
47 | Odynknus Y = X% 1 eé rpaduk. 1
48 | IlonsiTHE KBaAPATHOTO KOPHS; apu(PMETHUECKOTrO KBaIpaTHOTO KOPHSI 1
49, 50 | KBagpaTHbie KOpHH. ApU(METHUCCKHI KBaIpaTHBIH KOPEHb 2
51, 52 | MHOXECTBO U €r0 3JIEMEHTEI. 2
53, 54 | IlogmHOkecTBO. Onepanuu HaJ MHOKECTBAMHU 2
55, 56 | UucioBble MHOKECTBA. 2
57, | CBoiicTBa apu(pMeTH4YECKOro KBaJpaTHOIO KOPHSL. 4
58,
59, 60
61,62, | ToxxaecTBeHHBIEC IPEOOPA30BaHUS BHIPAKECHHUN, COACPIKAIINX KBAIPATHBIE KOPHU. )
63,
64,65
666’27, OyHKIUA Y = \/; u eé rpaduk. 3
69 | Konmponvnas paboma Ne 4 1
I'nasa 3. KBajgparHbie ypaBHeHUs 24
70 | PabGota Hax omOKaMu KOHTPOJIbHOW paboThl Ne4. 1




Henomnnele KBagpaTHbIC ypaBHEHUS

71, 72 | HemonHbIie KBagpaTHBIC ypaBHEHUS 2
73-76 | KBagpaTusle ypaBHeHus. Popmyra KOpHEH KBaAPATHOTO YpaBHEHUS 4
77,78 | Teopema Buera 2
79 | Konmponavnas paboma Ne 5 1
80 | Pabora Hax ommOKamMu KOHTPOJIbHOW paboThl Ne5. MHoroujaeHsl ¢ OJHOW mepeMmeHon. KopeHb 1
MHorowieHa. KBagparuslii TpEXuieH
81,82 | PaznoxeHue KBaJpaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIN 2
83 | Pemienue ypaBHeHHUIA, CBOAAIIMXCS K KBaJpaTHBIM yYpaBHEHUSIM. bUKBapaTHbIe ypaBHEHUS 1
84 Pemenne 1poOGHBIX pallMOHANBHBIX ypaBHEHUI 1
85, | Pemenue ypaBHEHMI, CBOISIIMXCS K KBaIPATHBIM 3
86, 87
88 | PaunmonanbHBIE ypaBHEHUS KaK MaTEMaTHYECKHE MOJICIIN PEaTbHbBIX CUTYaIHH. 5
89,90,
91, 92
93 | IloBTOpeHue U cucTeMaTu3alus yueOHOro Marepuasia 1
94 | Koumpoasnas paboma Ne 6 1
95-99 | [loBTOpEHHE U cHCTEMATH3ALUN Y1eGHOr0 MaTepHaia 5
100 | Hmoz06asn konmponvnaa paboma Ne7 1
101, | AHanm3 UTOTOBOI KOHTPOJILHOUW PabOTHI 2
102

I'padpyk KOHTPOIBHBIX PadoT

Ner\n JlaTta npoBeeHust Tema
[Tman Koppexnn
s
1. BxonHas KoHTposbHAs paboTa
2. Kp Ne 1 «CnosxeHue v BBIYMTaHUE PAllMOHAIBHBIX BHIPAYKEHUI
3. KpNe 2 «IIpeobpazoBaHue pallnoHaIbHBIX BEIPAKEHUI»
4, Kp Ne 3 «Crenens ¢ 11eJpIM MOKa3aTeIeM U €€ CBOMCTBa»
S. KpNe 4 «KBagpaTHble KOpHH. [IelICTBUTENBHBIE YHCIIA»




Kp Ne 5 «KBazpaTHble ypaBHEHUS»

~

Kp No 6 «pelienne ypaBHEHH, CBOASIIMXCS K KBaAPATHBIM»

HTorosasi KOHTpOJIbHAS paboTa

3.2 KanenaapHo-TeMaTH4yecKkoe IJIAHUPOBaHMe 10 ajredpe 8 kiiacc

Ne ni/m Jara Tema ypoka DJIeMeHTBI COieP:KaHus Ilianupyembie pe3yabstatsl (YY)
IUIaH daxr
MpeIMeTHbIE MeTanpeIMeTHbIe JIMYHOCTHBIE
TloBTOpenue Kypca anredpsl 7 kiacca (4 yaca)
1 [IpaBuio crnoxxeHus u ‘VYMeETh BBINIOJHATH OueHuBaroT JlaroT agekBaTHYIO
Apudmernueckue onepanuu .
BBIUUTAHUS, YMHOXKCHUS apudMeTHIeCKUe ICHCTBUS HAJ MPaBUIILHOCTH OLIEHKY pe3yJibTaTaM

Haa MHOIO4JICHaAMH

MHOI'O4JICHa Ha OJHOYJICH U

MHOI'OYJICHAMH

BBITTOJTHCHHA Z[eﬁCTBHH u

cBoel yueOHOH




MHOTOYJIEHa HA MHOTOYJIEH. BHOCSIT HEOOXOANMBIE JIeSITEIbHOCTH
DOpMyIBI COKPAIIEHHOTO KOPPEKTHBBIBHIONPAIOT
YMHOKEHUS 3¢ G eKTHBHBIH crtoco0
peleHus 3aa4u
2 3HaTh 4TO Takoe QYHKIHS, €€ OrneHuBaroT JlaroT agexBaTHyIO
¢dynkuys, ee rpaduK, yMeTh MIPaBUIBHOCTh OILIEHKY pe3ybTaTaM
Juneitnas  bynkuus, e Tumetinas dyHKmms, ee CTPOUTD TpauK JIMHEHHOI BBINOJTHEHHS ACHCTBUS U | CBOEH y4eOHOI
rpaduK rpaduK ¢dyHKIIH BHOCAT HEOOXOMMBbIE JIeSITeTbHOCTH
KOPPEKTHUBHI BEIOUPAIOT
3¢ deKTHBHEI crtocod
peleHns 3a0a4l
3 YMeTh pewmaTh cucTeMbl TUHENHBIX | OLIEHUBAIOT JlaroT agekBaTHYIO
Cuctembl JBYX JIMHCHHBIX Pemenue cucteMsl 1ByX YpaBHEHUH pa3IMYHBIMH MPaBUILHOCTh OLICHKY Pe3yibTaTaM
YPaBHEHUH Y ABYM:L JMHENHBIX YPaBHEHUN C CHoCco0aMH, IPUMEHSTh METOIbI BEITIOJTHEHUSI ICHCTBUSA I | CBOCH yueOHOM
IIEPEMEHHBIMU KakK JBYMs IEDEMEHHBIMU KaK pEeIlIeHNs CUCTEM JIMHEMHBIX BHOCSIT HEOOXOANMBIE JIESITeTBHOCTH
MaTeMaTHYECKHUE MOJIENTH MaTeMaTHYECKUE MOJEIH YPaBHEHMI NPU PEIICHUH 3a]a4 KOPPEKTHUBHI BEIOMPAIOT
PEabHBIX CUTyaIHit peasIbHBIX CUTYaIHH 3¢ PEeKTUBHBIH CIOCOO
peleHus 3a1auu
4 KOHTpOHBHaﬂ pa60Ta HpOBepKa 3HAaHUN I/ICHOJ'H:-?:yIOT Pa3JINYHBIC IIPUCMBbI
«BxomHas KOHTPOJIbHAS 00yYaroIUXCs IO KypCy [IPOBEPKH IIPABUIIBHOCTH
pa60Ta» MaTeMaTHuKHU 3a 7 KJacc BBITIOJIHACMBIX 33}13HI/II>1
PauuonajbHble Bbipasxkenus (42 yaca)
S PanmoHnanbHble BBIpayKEHMS. 1)ymenne
Lenpie Beipaxenus. Apobubie | 1)oco3HaHue 3HAUCHUS CaMOCTOSITEIbHO 1)BocniuTanue
Anrebpanyeckne 1poou BbIpaKeHUs. PanlMoHanbHasg | MaTeMaTHKU JUIS IIOBCEJHEBHOM OIIPEEIIATh LEJIU CBOETO | POCCUNUCKOMN
Jpo6b. JlomycTumele KU3HU YEJIOBEKa; 00y4eHHus1, CTaBUTh U IpakIaHCKOH
3HAYCHHS IEPEMEHHBIX. 2)mpencraBieHue O (dbopmynupoBaTh 1S HUACHTUYHOCTH:
6 ParpoHansHble BRIpOKEHUS. | MaTeMaTUYecKoi HaykKe Kak cepe | ceOs HOBBIE 3a/1a4U B MaTpuoTU3Ma,
Jomyctumelie 3HaueHus | llenbie BeipaskeHus. J{poOHbIe P TEMaTHYECKON EATENbHOCTH, yuébe, pa3BUBaTh OCO3HaHMA BKIaja
[EPEMEHHBIX,  palMOHAJbHBIE | BbIpaXKeHus. Panmonansuas | 00 3Tanax e€ pasBuTus, o eé MOTHBBI U HHTEPECHI OTEYECCTBEHHBIX
Ipoou npoOb. JlomycTuMebre 3HAYMMOCTH ATl pa3 BUTHSA CBOEH TMO3HABaTEIbHON YYEHBIX B Pa3BUTHE
3HAYEHUS IEPEMEHHBIX. HUBUIN3ALUHY; JESTENbHOCTH; MHpPOBOU HAYKH;
7 OcHoBHOE CBOICTBO 3)pa3BuTHE YMEHUH paboTaTh ¢ 2)yMEeHHE COOTHOCUTD
panMoHabHOM ApooU OCHOBHOE CBOWCTBO y4eOHBIM MaTEMaTH4YECKHM CBOH JICUCTBHUSI C
paIMOHATBHOHN IPOOH. TEKCTOM (aHAIM3UPOBATH, TJIAHUPYEMBIMHU 2)OTBETCTBEHHOE
M3BJIEKATh HEOOXOIUMYIO pe3ybpTaTaMH, OTHOIICHHE K YICHHUIO,
8 COKpaHICHI/Ie Hp06eﬁ OcCHOBHOE CBOMCTBO PIH(i)OpMaLIPHO), TOYHO M BBIpaXXaThb OCYIIECTBJIATH KOHTPOJIb TOTOBHOCTH U
PALMOHATHEHOH IPOOH. CBOM MBICJIH C IPIMEHEHHEM CBOEH JIeATENFHOCTH B CrocoOHOCTh
9 Coxparenue apobeit OCHOBHOE CBOMCTBO | MaTeMAaTHYECKON TEPMUHOIOTHN M | TIPOLIECCE JOCTIKEHHS oOygaromuxcs K
PALHIOHANBLHOM IPOOH. CHUMBOJIMKH, IPOBOJHUTH pe3yibTaTta, OMpeeNsaTh | CAaMOPA3BHUTHIO U
10 CroxeHue " sbluntande | CoxeHue, BolunTanme | K1acCU(UKAlUY, JOTUUECKUe CIIOCOOBI IeHCTBUIT B camMo00pa30BaHUIO HA
PALMOHANBHBIX  IPOGEit ¢ | parmoHanbHBIX APOGEIL. 00ocHOBaHNS; paMKax IPeAIOKEHHBIX | OCHOBE MOTUBAIMH K




OJHHAKOBbIMH 3HAMCHATCIAMHA

11 CrnoxeHue " BBIYUTAHHE
. Cnoxenue, BBIYMTAHIE
pallMOHANBHEIX  JApobei c N
paIMOHANIBLHBIX APOOEii.
Pa3HBIMH 3HAMEHATEIAMI
12 CrnoxeHue u BBIYUTAHUE
. CrnoxeHue, BBIYUTAHUE
pallMOHANBHEIX  JApobei c N
paIMOHANBHBIX APOOEii.
Pa3HBIMH 3HAMEHATEIAMI
13 CrnoxeHue u BBIYUTAHUE
palMOHANBHEIX  Apobei c
PasHBIMH 3HAMEHATEIAMHI
14 CrnoxeHue u BBIUATAHUE
.. | Cnoxenue, BBIUUTAHUE
PpaLMOHAIBHBIX npobeit .
PALMOHANBHBIX JPOOEH.
C Pa3HBIMH 3HAMEHATEISMH
15 CrnoxeHue " BBIYUTAHHE
.. | Cnoxenue, BBIUUTAHUE
PpaLMOHAIBHBIX npobeit .
PALMOHANBHBIX JPOOEH.
C Pa3HBIMH 3HAMEHATEISMH
16 CrnoxeHue u BeiunTanue | ClokeHue, BBIUUTAHUE
PpaLMOHAIBHBIX npobell | pauroHaIbHBIX APOOEH.
C Pa3HBIMH 3HAMEHATEISIMH
17 CrnoxeHue u BerunTanue | ClokeHue, BBIUUTAHUE
anredpandeckux npoodeit panMoHAIBHBIX APOOEil.
18

Kontponsnas padora Ne 1

4)Bnanenue 0a30BBIM IMOHATHHHBIM
anmmapaToM 0 JaHHOMY pa3fely:
paIMOHATIBHOC BBIPAXKCHHS  TpE-
00pa3oBbIBaTh, APOOHOE
BBIpAKEHUE, PALIMOHANBHAS IPOOD,
OCHOBHOE CBOMCTBO pall 1poou;
6)IpaKTUUECKH 3HAUUMBbIE
MAaTEMAaTHYCCKUEC YMCHHUS M HABBIK
1, UX IPUMEHECHHE K PEIICHUIO
MaTeMaTHYECKUX U HeMaTeMa -
TUYECKUX 3a]a4d IpeATIoIaraoiee
YMEHUS: BBIITOTHATH BEIYUCIICHUS C
JICHCTBUTENFHBIMHU YUCIIAMU;
BBITIOJTHATH TOKICCTBEHHBIE e
0o0pa3zoBaHUs palMOHAIBHBIX
BbIpaKEHUI: COKpaIaTh pail
JIpOOb, BBITIOJHSTh CJIOKEHHE U
BBIUMTAHUE pall 1pooeil.

yCIIOBHH M TpeOOBaHUiA,
KOPPEKTHPOBATH CBOU
JIECTBUS B
COOTBETCTBUH C
U3MEHSOIIeCS
CUTyaluen;

3)yMeHue onpeaeniTh
MOHATHS, CO3/1aBaTh
00001IeHu s,
yCTaHABJINBATh
AHAJIOTUH,
KIIacCH(UITIPOBATE,
CaMOCTOSTEITFHO
BEIOMPATh OCHOBAaHUS U
KPUTCPHHU IS
KJIaccupUKAIIH;
4)ymenue
yCTaHABJIMBATh
NPUYHHHO-
CJIEJICTBEHHBIC CBS3H,
CTPOHTH JIOTHIECKOE
paccyxneHue,
YMO3aKJIFOUCHHE
(MHIYKTHUBHOE,
JETYKTHBHOE U IO
aHAJIOTHH) U JIeJ1aTh
BBIBOJIBI,
5)nepBoHaYaNbHEIE
npeCTaBICHUs 00 HIesIX
U 0 METOJIaX
MaTeMaTHKH Kak 00
YHHUBEPCAJIHHOM SI3BIKE
HAYKH U TEXHUKH;
6)yMeHune BUIETh
MaTEeMaTHYCCKYIO 3a/1a9y
B KOHTEKCTE
MPOOJIEMHO CUTYaINH B
JOPYTUX AMCIUIUIAHAX, B
OKpY’Karouieh K13HU;
7)yMeHne HaxOUuTh B
Pa3INYIHBIX HCTOYHHKAX
nHpOPMAIHIO,
HEOOXOIUMYIO JUIS

00ydeHHIO U
MO3HAHHIO;

3)oco3HaHHBINH BEIOOP
U TIOCTPOEHUE
najbHenIen
WHIIUBHyaIbHON
TPaeKTOPHUHU
obOpaszoBaHus Ha Oaze
OPHEHTHPOBKH B MHPE
npodeccuii u
podeccCHOHaNBHBIX
MIPEANOYTEHUH C
Y4ETOM YCTOMYMBBIX
MI03HABATENbHBIX
HHTEPECOB, a TaKKe Ha
OocHOBe (POPMUPOBaAHHMS
YBaXKUTEIBHOTO
OTHOIIICHUS K TPYAY,
pa3BHUTHE OIBITA
y4acTusl B COI[AIBHO
3HAYUMOM TPY/IE;

4)ymeHue
KOHTPOJINPOBATH
MPOIIECC U pe3yJIbTar
y4eOHOH U
MaTeMaTHYeCKON
NeSITENTLHOCTH;

5)KpUTHIHOCTH
MBIIIIEHUS,
WHUIIMATHUBA,
HaXOJYUBOCTb,
aKTHBHOCTb ITPU
peleHu
MaTeMaTHYeCKHX 3aa4




pereHus
MaTeMaTHIeCKUX 3ajad,
U TIPE/ICTABIIATE ¢€ B
MOHATHOU (opme,
MPUHUMATH PEIICHUE B
YCIIOBHSIX HETIOJTHOM HITH
U30BITOYHOM, TOYHOU
WJIN BEPOSITHOCTHOM
WHpOPMAILINH;
8)yMeHre NIOHUMATh U
HCTIOJTb30BaTh
MaTeMaTHIeCKUe
CpeICTBa HATJSITHOCTH
(rpadukm, TaOIUIIEL,
CXEMBI U Jp.) JJIs
WITIOCTPAalUy,
UHTEpPIpETaIHH,
apryMeHTalumy;
9)ymeHue BBIIBUTATD
THIIOTE3bI PH PCIICHUU
3a/a4u, MIOHUMATh
HE00XOIUMOCTh UX
TIPOBEPKH;
10)nonnManue
CYIIHOCTH
AITOPUTMHUYECKUX
IPEIIIUCaHUN U yMEHHE
JIeiCTBOBATh B
COOTBETCTBHUH C

IIPEJI0KEHHBIM
ITOPUTMOM
19 PHO kb Nol YMHOXKEHHE U JeJIeHue 2)pecTaBIeHNE O 1)ymenue 1)BocniuTanue
p A palMOHAIBHBIX IpoOeil. | MaTeMaTH4ecKol HayKe Kak chepe | caMOCTOSTEILHO poccuiickon
YMHOXKeHHe — anreOpandecKux . . . .
1pobet. Bo3Benenne  panuoHanIbHOM | MaTeMaTU4eCKOM ZIESTENbHOCTH; OIpENeNIATh LIeTH CBOETO | IpaXJaHCKOH
JIpoOH B CTENIEHb. 3)pa3BuTHE YMEHUH paboTaTh ¢ 00y4eHUs, CTaBUTh U UAEHTUYHOCTH:
20 Henenue anreOpandyecKux | YMHOKeHHE W JielieHHe | YUYeOHBIM MaTeMaTHYECKUM (dbopMynupoBaTh IS NaTpUOTU3MA,
apobeii. panroHaJIbHBIX JpOOEH. TEKCTOM (aHAJIU3UPOBATh, ce0s1 HOBBIE 33/1a41 B OCO3HaHMA BKIIaja
21 Bossenenne  anrebpamdeckoli | Bo3BeneHne — palMOHaNIbHON | M3BIEKAaTh HEOOX0MuMyIo HHpopMa | yuéOe, pa3sBUBATh OTE€YECTBEHHBIX
Jpo0u B CTENEHD JPOOH B CTEIIEHD. U0 ), TOYHO M TPAaMOTHO BBIpa MOTHBBI ¥ HHTEPECHI YYEHBIX B pa3BUTHE
22 ’KaTh CBOU MBICIIM C IPUMEHEHUEM | CBOEH IIO3HABATEJIbHOU MHUPOBOH HAYKH;

ParonaneHble  BBIpQXEHHS U
HX mpeodpa3oBaHus

YMHOXEHHE U JIeJeHHE palu
OHAJBHEIX JIpo Oeil. Bo3Bene-
HUE pallMOHAIBLHON IpoOu B
CTENEHb.

MaTEeMAaTHYECKOW TEPMUHOIOTHH U
CHUMBOJIMKH, IPOBOIUTH
KJacCU(pUKAIH, TIOTHIECKUE

NeSITeTbHOCTH;
2)yMeHHE COOTHOCUTH
CBOM JICHCTBUS C




23

PaupoHasbHble BBIPAKCHHS H
uX npeodpazoBaHus

YMHOXeHUE u IeJIEHUE
panMoHaIBHBIX npooeit.
Bo3BeneHue  panuMoHaIbHON

JIpoOH B CTEIIEHB.

2 Jloka3arenbCTBO TOXKIECTB YMeTb JOKa3bIBaTh TOXKIECTBA
25 ToeCTBeRHELE ToxmecTBeHHBIE — TIPEoGpaso
BaHUA PaLOHAIBHBIX
mpeoOpa3oBaHus .
. BBIp@XeHUH J[oKa3aTensCTBO
PpaLOHAIBHBIX BBIPAKCHHUI
TOXIECTB.
26 ToXIeCTBEHHBIE ToXIeCTBEHHBIE
npeoOpa3oBaHuUs npeoOpa3oBaHUs
PaLOHAILHBIX BBIPAKCHUH pallOHANIBHBIX  BBIPKCHUH
JlokazaTenbCTBO TOXKIECTB.
27 e R ——. ToxnecTBEHHbIE npeo
OpazoBaHMA  pPaIlMOHANBHBIX
peoOpa3oBaHus .
. BbIpakeHU JloKa3aTenbCcTBO
palrOHAJIbHBIX BbIPAKECHUN
TOXJIECTB.
28 e R ——. ToxnecTBEHHbIE npeo
OpazoBaHMA  paIlMOHANBHBIX
peoOpa3oBaHusg .
. BbIpakeHU JloKa3aTenbCcTBO
paLOHAIBHBIX BBIPaKCHHUI
TOXIECTB.
29

Kontponpras padora Ne 2

000CHOBaHNS,

4)BnaneHue 0a30BBIM IMOHATHIHHBIM
annapaToM I10 JaHHOMY pa3Jielly:

YMHOKEHUE U JICTICHUE TPOOeii,
BO3BCJICHUC IPOOU B CTEIICHB;
6)IPaKTUUECKU 3HAUNMBbIE
MaTeMAaTHYCCKUEC YMCHUS U
HaBBIKH, UX MPUMCHCHHUE K

PEIICHNIO MATEMAaTHICCKUX 1 HEMA

TEeMaTHYeCKUX 3a1a4
IpeIoarallee yMEeHus:
BBITIOJTHATD BEIYHUCIICHUS C
JEeHCTBUTENLHBIMH YUCIIAMH;

BBITIOJIHATD YMHOXKCHHUEC, ACJICHHUC,

BO3BEJICHUE B CTEIICHb
panroHaIBHBIX Ipo0ei,

TOKIECTBEHHBIE IPe0Opa3oBaHUs

pauOHaJIbHBIX BI)Ipa)KeHI/II‘/II.

TUTAHUP YEeMBIMH
pe3yibpTaTaMH,
OCYILECTBISATH KOHTPOJIh
CBOEH JEATEIbHOCTH B
MpoIecce JOCTUKCHUS
pe3yibpTarta, OnpeaesaTh
CHOCOOBI ICHCTBHIA B
paMKax HpeaIOKCHHBIX
yCIIOBHH M TpeOOBaHUiA,
KOPPEKTHPOBATH CBOU
JNEWCTBUS B
COOTBETCTBHUH C
U3MEHSIOMIENCS
CUTyaluen;

3)yMeHue onpeaeniTh
TIOHSATHSI, CO3/1aBaTh
00001IeHHS,
yCTaHABJIMBATh
aHAJIOTUH,
KI1acCU(UIMPOBATH,
CaMOCTOSTEITFHO
BEIOMPATh OCHOBAaHUS U
KPUTEPHH IJIs
KIaccu(UKaIuy,
4)ymeHnue
yCTaHABJIMBATh
OPUYUHHO-
CJICZICTBEHHBIEC CBSI3H,
CTPOHTH JIOTHYECKOE
paccyxacHue,
YMO3aKJIFOUCHHE
(MHIYKTHUBHOE,
JEITYKTHBHOE U TI0
AHAJIOTHH) U JIeNaTh
BBIBO/IBL;
S)nepBoHAYATBHBIC
MIPEJICTaBICHUS 00 HIEesIX
U 0 METO/ax
MaTeMaTUKU Kak 00
YHHUBEPCAJIBHOM SI3BIKE
HAYKH U TCXHUKH;
6)ymMeHue BUIETh
MaTEeMaTHIECKYIO 3a/1a9y

2)OTBETCTBCHHOE
OTHOIIIEHHE K YUCHHIO,
TOTOBHOCTD U
CHOCOOHOCTh
00yJaroImuxcs K
CaMOPa3BUTHUIO
camM000pa30BaHUIO Ha
OCHOBE MOTHBAIINHU K
00ydeHHIO U
MO3HAHUIO;

3)oco3HaHHBINA BEIOOP
Y TIOCTPOCHUE
JanbHeUIen
WHJIMBUYaJIbHOMN
TPaeKTOPUHU
00pa3oBaHusl Ha 0ase
OpUEHTHUPOBKU B MHpPE
npodeccuii u
po¢eCCHOHATHHBIX
MIPEANOYTEHUH C
Y4IETOM yCTOWIHBBIX
MO3HABATENbHBIX
WHTEPECOB, a TAKXKE Ha
OCHOBE (pOpMHUPOBAHUSA
YBaKUTEIHLHOTO
OTHOIILICHHS K TPYLY,
pa3BUTHE OMbITA
YYacTHsI B COUAITBEHO
3HAYHMOM TPYAE;

4)ymenue
KOHTPOJIUPOBATH
IpoIiecc M pe3yabTaT
y4eOHOH H
MaTeMaTH4eCKON
JIeSITENIbHOCTH;




30 PaBHOCHIIBHBIE ypaBHeHUs. | PaBHOCHIBHEIE — ypaBHEHHSI.
Pemenne npobHo- | CBOMCTBa ypaBHEHUI C OTHON
PaIOHAIBHBIX YPaBHEHHH TIepEMEHHOI.
31 PanmoHanbHBIE  ypaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHHSL.
Pemenue PpaIOHABHBIX
Pemenne IIpoOHO- o
9 YpaBHEHWI, CBOASAIINXCS K
PpaIOHABHBIX YPaBHEHHH .
JIUHEHHBIM
32 PanmoHanbHBIE  ypaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMUSI.
Pemenue palUOHAIbHBIX
Pemenune JIpOOHO- .
9 YpaBHEHWH, CBOAAIIUXCS K
PalMOHANLHBIX YPABHEHHH .
JIMHEHHBIM
33 CTemneHb c HeTbIM
CTeneHsn ¢ 1eIbIM IToKa3aTeIeM
OTpPHULIATELHEIM
MOKAa3aTeseM.
34 CreneHp c LETBIM
CremneHs ¢ LeIbIM TOKa3aTeaeM
OTpPHIIATENHHBIM
MIOKA3aTeJIEM.
35 CreneHp c LETBIM
OTpPHIIATENHHBIM
CremneHs ¢ LeIbIM TOKa3aTeaeM
MIOKA3aTeJIEM.
36 CremneHb c eTbIM
CreneHb c HETBIM | OTPHUIATEILHBIM
OTPHUIIATENLHBIM TTOKa3aTENEM MOKAa3aTeseM.
37 . CreneHb c LEIBIMU
CBolicTBa CTENEHH C LEJIBIM .. N
MOKA3aTeNsIMU U €€ CBOICTBA.
roKasarejemM
38 CBoiicTBa CTENEHM C LEJIBIM

I10Ka3aTcjIeM

CreleHb C OCJIBIMHU
IOKa3aTeISIMH U €€ CBOMCTBA.

2)rpencTaBIcHIe 0
MaTeMaTHYecKoi Hayke Kak cgepe
MaTeMaTHYeCKOH  JeSTEIbHOCTH;
3)pa3ButHe yMeHHH paboTaTh C

y4eOHBIM MaTeMaTHIECKAM
TEKCTOM (aHanu3upoBarTh,
W3BJICKATh HEOOXOTUMYIO

nH(OpMaLUIo), TOYHO M I'PaMOTHO
BbIp@XAaTh  CBOM  MBICIH  C

NPUMEHEHHEM  MaTeMaTH4YecKOi
TEPMHHOJIOTMM ¥ CHUMBOJIUKH,
MIPOBOIUTH kiaccudukamy,
JIOTUYECKUE 000CHOBaHHS;

4)Bnanenue 0a30BBIM TOHATHHHBIM
anmnapaTom 1o COJICPIKAHUIO
JIAHHOTO pasjielia: PaBHO CUIIbHBIC
ypaBHEHHUS, panuoHabHbIE
YpaBHEHHs, CTENEeHb C LEJbIM
OTpULATENIFHBIM ~ TIOKa3areseM, C
HyJIEBBIM  IIOKazaTejeM U e€
CBOICTBA;

S)cuctemMaTuyeckue  3HAHHUA O
¢GyHKIMM Yy=K/X U e€ CBOWCTBax;
uccreoBaTh (QYHKIMIO Y=K/X U

CTPOUTh eé rpaduk;
6)IpaKkTUUYECKH 3HAaUYMMBbIC
MaTeMaTHYECKHE YMEHHUS "

HaBbIKM, MX [PUMEHEHHE K
pPELIEHUI0  MareMaTUYeCKUX U
HeMaTeMaTHIECKUX 3a7a4
npezrnoJaratoiee YMEHHSL:
BBITIOJIHSITH BBIUUCIICHUS c
JIECTBUTEIHLHBIMH YHUCIIaMU;
peuaTh YpaBHEHHS,;

B KOHTEKCTE
MpoOIeMHO CUTYaIiH B
JOPYTUX JUCLUIUIMHAX, B
OKpY’KaloIlei KHU3HH;
7)yMeHne HaxOIuTh B
Pa3IMuHBIX HCTOYHUKAX
nHpopManuio,
HEOOXOIUMYIO IS
peLICHUs
MaTeMaTHYECKHX 3a]ad,
U IPEICTaBIATh €€ B
TIOHATHOHN (opme,
MIPUHUMATh PEIICHUE B
YCIOBUSIX HETIOJIHON HMIIH
M30BITOYHON, TOUHOMH
WIH BEPOSITHOCTHOU
uHpopManum;
8)yMeHune moHUMATh U
UCIIOJIb30BATh
MaTreMaTHYeCKHue
CpPE/CTBA HATIAHOCTH
(rpadukm, TaOIUIEL,
CXEMBI U [IIp.) IS
WIITIOCTPALHH,
HMHTEPIIPETALNH,
apryMeHTalH;
9)yMeHHe BbIIBUTaTh
THIIOTE3BI TIPH PELICHUH
3ajJ]a4yu, IOHUMATh
HEOOXOUMOCTh UX
HPOBEPKH;
10)noHnManue
CYIIHOCTH
AITOPUTMUYECKIX
MIPEANTUCaHNH 1 yMEHHE
JefcTBOBATh B
COOTBETCTBHH C
MPEI0KEHHBIM
AITOPUTMOM

5)KPUTHIHOCTD
MBIIUICHUS,
WHHIIATUBA,
HaXOJYUBOCTb,
AKTHBHOCTb IIPU
peLeHun
MaTeMaTHYECKHX
3a7ad.

1)BocriuTanme
poccuiickoi
rpaKAaHCKOU
HUACHTUYHOCTH:
MaTpUOTU3MA,
OCO3HaHMA BKIIaaa
OTEYECTBEHHBIX
YUEHBIX B Pa3BUTHE
MHUPOBOH HAYKH;

2)0TBETCTBEHHOE
OTHOIIIEHHE K YUCHHIO,
TOTOBHOCTD U
CITOCOOHOCTH
00y4Jarmuxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIUHU K
00y4EeHHIO U
MTO3HAHUIO;

3)oco3HaHHBINA BEIOOP
Y TIOCTPOCHUE
JTaTbHEHIIe




pemaTrh TEKCTOBBIE 3aJadyd  C WHIWBHAIYANBHOM
39 . Crenenb c HeJIBIMH | TIOMOIIBIO COCTABJICHUS M PEIICHHS TPaeKTOPHH
CBoiicTBa CTENEHH C LENBIM . .
HoKazaTeIeM MOKa3aTessIMU U €€ CBOICTBA. | YPABHEHMH, ) oOpazoBanus Ha 0aze
UCIIOJIb30BaTh anredpandeckuit OPHEHTHPOBKH B MHPE
40 . CreneHb c LENBIMH | A3BIK U ONHCAHUS TIPEIMETOB npodeccuii u
CBolicTBa CTENEHH  C IIEJIBIM w
MOKa3aTeIsIMU U €8 CBOICTBA. | OKPYXKAIOLIET0 MHpa U CO3JAaHUA npodeccHoHaNbHBIX
floxasarenem COOTBETCTBYIOIINX MIPEATIOYTEHUH C
41 DyHKIYS, onuceiBaromas | OOGparHas MaTeMaTHYEeCKUX MoJieTei; y4ETOM YCTOHUYMBBIX
O6paTHy}0 MPONOPILHUOHATIBHYIO | IIPONOPLHUOHAILHOCTD U | BBIIIOJIHATH TOXICCTBCHHBIC IIO3HABATCIIbHBIX
3aBHCHMOCTD U €€ Tpaduk runepoona npeoOpa3oBaHMsl  PAlMOHAIBHBIX HHTEPECOB, a TAKOKe Ha
42 O6patHas BBIPAKEHUH, coAepkKallUX CTENEHU OCHOBE (pOpMHUPOBAHHSA
_ . TIPOMOPIHOHATEHOCTb, eé | C LENBIM IOKa3aTeNneM. YBa)KUTEIFHOTO
Dymxuns y=k/x u e¢ rpadui cBOMCTBa 1 rpaduk OTHOMICHUA K TPYNY,
pa3BUTHE OTIBITA
43 OGparHas y4acTusl B COLIMAIbHO
_ . MPONOPLHUOHATBHOCTb, ed 3Ha9MMOM TPYAE,
Oynxnuns y=k/x u e rpapux .
CBO¥CTBa U TpaduK
44 O6parnas 4)ymenne
_ i, IPOTOPIUOHATBHOCTH, eé KOHTPOJIMpOBATH
Oynkuus y=k/x n e€ rpadux cBoiicTBa 1 rpauK IIPOLIECC U PE3YNIbTAT
yaeOHOH
5 MaTeMaTHIECKOM
JIeSITETbHOCTH;
5)KPUTHYIHOCTD
MBIIIICHUS,
WHUIUATUBA,
KontponsHas padora Ne 3 HAXOIYMBOCTD,
aKTHBHOCTb IIPU
peleHuu
MaTeMaTHYeCKHX
3amad.
46 Kangpatuunas byHKIHS 1)ymenne 1)BocniuTanne
o . y=x"2, e€ cBoiictTBa u | 2)peJcTaBlicHUE O CaMOCTOSITENILHO poccuiickoi
OyHKIM y = X° U €€ Tpaduk . .
rpaduKw. MaTeMaTHYeCcKOi Hayke Kak cepe | OINpPEeAeNsiTh eI CBOETO | IPakJaHCKON
MaTeMaTHYeCKOH eI TeIbHOCTH; 00y4eHUs, CTaBUTh U NJIEHTUYHOCTH:
47 Kangpatuunas GbyHKIUSA (dopMynHpoBaTh IS MaTPUOTU3MA,
Dymxims y = x2 1 eé rpaduk y=x"2, eé cBoilicTBa WU ) ce(?u HOBBIC 331a9H B OCO3HAHMSI BKJIaa
rpaQuKy. 3)pasButue yMeHui paboTath ¢ yué0e, pa3BUBATh OTEUECTBEHHBIX
yueOHBIM MaTEMaTHYECKIM MOTHBBI 1 HHTEPECHI yu€HBIX B Pa3BUTHE
48 IMousaTHe KBaapaTHOro KopHs, | KBampaTHble KopHH. | TEKCTOM (aHANIM3WPOBATH, CBOEM MO3HaBaTEIbHOU MHPOBOM HAyKH;
apumMeTHyecKoro KBaapaTHOro | ApudmMerndeckuit U3BJICKATh HEOOXOAUMYTO NEATEIBHOCTH,




KOPHS

KBaJIpaTHbI KOPEHb

49

KBagpaTHsie KOPHH.
Apudmernyeckuii KBaapaTHBII
KOpEHb

KBaznparHsle KOpHH.
Apudmernueckuit
KBaJIpaTHBIN KOPEHb

50

KBagpaTHsie KOPHH.
Apudmernyeckuii KBaapaTHBII
KOpPEHb

KBaznparHsle KOpHH.
Apudmernueckuit
KBaJIpaTHBIN KOPEHb

50

MHOXECTBO H €r0 AJICMCHTEI

MHOKeCTBO U €ro 3j€ MEHTEHI.
CnocoObl 3afjaHusT MHOYECTB.
PaBuble mHOXkecTBa. [lyctoe
MHOKECTBO.

52

MHO0XECTBO H €r0 AJICMCHTEI

MHOECTBO U €ro dJI€ MEHTEHI.
Crioco0BI 3aaHUsT MHOKECTB.
PaBubie mHOXkecTBa. [lyctoe
MHOKECTBO.

53

[MoamuO)ecTBO. Onepanuu HaJ
MHOKECTBaMU

[MogmuoxkectBo.  Omeparnuu
HazxQ MHOKECTBaMU.
Wnmtoctpanuss COOTHOIIEHUI
MCXKIY MHO>XECTBAMU C
MTOMOIIBIO AWAarpaMm Diiiep

54

[HoamuoxectBo. Onepauuu Hax
MHOKECTBAMU

IMommuOXkecTBO.  Omepanuu
HaJ MHOKECTBAMHU.
Wnmoctpanust  COOTHOLIEHUH
MEXTY MHOKECTBAMU C
MOMOUIBIO AUAarpaMm Dilsiep

55

YucioBble MHOXKECTBA

MmuoskecTBa HATYpaJbHBIX,
LEIBIX, PAMOHATBHBIX YUCETI.
PanmonanpHoe  4YmMCIIO  Kak
npobs Bujma , rae m Z,nN, u
KaK OecKOHEYHas
HepI/IO}II/IquKaH NCeCATUYHAA
JIpOOb.

56

YucmoBele MHOXKECTBA

IIpencraBnenne 00
MppalMoHaTLHOM YHUCIIE.
MHOXX€ECTBO I€HCTBUTEILHBIX
yucen. IlpencraBienue neuct
BUTEIHLHOIO 4YHCJIA B BHIE
OeCKOHEUHOI
HETIePHOIMICCKON

nHPOPMALHIO),

TOYHO U TPAMOTHO BBIpaXKaTh CBOU
MBICJIH C TPUMECHCHUEM
MaTEeMAaTHYCCKOW TEPMUHOJIOTUHU U
CHUMBOJIMKH, IPOBOJIUTH
Kiaccu(pUKaIum, TOTUICCKHIe
000CHOBaHMS;

4)BnaneHue 0a30BBIM IMOHATHIHHBIM
anmnapaToM IO COACPIKAHUIO
JIAHHOT'O pa3jiena:

apu(MeTHIECKUI KBaIpaTHBIN
KOpEHb,

3Ha4YeHHE KOPHS,
CBOMCTBa apu(M KB KOPHS;

MHO>XECTBO, IIOAMHOXCCTBO,
rnepeceycHue, 06LGZ[I/IHGHI/IG
MHOKECTB, YUCJIOBBIC MHOXKECTBA,

5)cucTemarnyeckue 3HaHUS O
(hyHKIMAX y=X2; y=\/x U UX
CBOICTBAX;

6)IpaKTUIECKN 3HAYUMBbIE
MaTeMaTHYeCKUe YMEHUS U
HaBBIKH, X IIPUMCHEHHUE K
PEIICHUIO MATEMAaTHICCKUX U
HeMaTeMaTHUYEeCKUX 3a/1a4
MpernoJiaratomee yMeHus:

BBIIIOJIHATH BHIYUCIICHUS
BBIPOXEHUH, COTEepIKaLINX aprupM
KB KOpDHU;

BBIIIOJIHATH TOXICCTBCHHBIC
peoOpa3oBaHUs PAIIMOHATBHBIX
BBIPKEHUH, COJEPIKALITIX

2)yMeHHE COOTHOCHUTH
CBOM JEUCTBUA C
TUTAHUPYSMBIMU
pe3yiabTaTamu,
OCYIIECTBISATH KOHTPOJIh
CBOEH JIESTEILHOCTHU B
MPOLIECCe TOCTHKEHUS
pe3ynbpTarta, OnpeaesaTh
CIIOCOOBI JENCTBUI B
paMKax MpeIIoKCSHHBIX
yCIIOBHH M TpeOOBaHUIA,
KOPPEKTHPOBATH CBOU
JNEWCTBUS B
COOTBETCTBHH C
U3MEHSIONIECs
CUTyalnuen;

3)yMeHue onpeaeniTh
MOHATHA, CO31aBaTh
00001IeHHS,
YCTaHABJIUBATh
aHaJIOTHH,
KIIacCH(UITPOBATE,
CaMOCTOSITEIILHO
BEIOHMPATh OCHOBAaHUS H
KPUTEPHH IJIs
KITacCU(pUKAIUH;
4)ymenue
YCTaHABJIUBATh
MIPUYMHHO-
CJIEICTBEHHEIE CBSI3H,
CTPOUTH JIOTUYECKOE
paccyxieHue,
YMO3aKJIFOUCHHE
(MHIYKTUBHOE,
JEITYKTHBHOE H IO
AHAJIOTHH) U JIeNIaTh
BBIBO/IBI;
5)nepBoHaYATBHBIE
TIPEACTaBIEHUS 00 HIesx
M 0 METOJAX
MaTeEMAaTHKH Kak 00
YHHUBEPCAIILHOM SI3BIKE
HAYKH U TCXHUKH;

2)0TBETCTBEHHOE
OTHOIIICHHE K YYCHHIO,
TOTOBHOCTH H
CHOCOOHOCTD
00yJaroIuxcs K
CaMOpPa3BUTHIO U
camo00pa30BaHUIO Ha
OCHOBE MOTHBALIMH K
00yUYeHHIO U
TIO3HAHHIO;

3)oco3HaHHEINA BEIOOP
U TIOCTPOCHHUE
HajbHEeHIIen
WHIUBUAIYATEHON
TPaeKTOpUHU
obOpazoBanus Ha 0aze
OPUEHTUPOBKHU B MHUpPE
npodeccuii u
npodeccruoHaIbHBIX
MpeANoYTEeHUN ¢
Y9ETOM yCTOWIHBBIX
MTO3HABATENbHBIX
MHTEPECOB, a TAKXKe Ha
OocHOBE (POPMHUPOBAHHMS
YBaKHUTEIEHOTO
OTHOIIECHUS K TPYAY,
Pa3BUTHEC OIIbITA
y4acTusda B COIIUAIIBHO
3HAYMMOM TPYZE;

4)ymeHue




JIIECATHYHON Ipoou.
CpaBHeHHE JEHCTBUTEIBHBIX
qHCell. CBsi3b MEXKITy
MHOXecTBaMH N, Z, Q, R.

57 . Apupmernueckuit
CpoiicTBa  apuUpMETHYECKOTO .

KBaJIpaTHBIL KOpPEHb M €ro
KBaJpaTHOTO KOPHS .
CBOMCTBA.

58 . Apupmernueckuit
CpoiicTBa  apuU(pMETHYECKOTO .

KBaJIpaTHBIL KOpPEHb M €ro
KBaJpaTHOTO KOPHS .
CBOMCTBA.

59 . Apupmernueckuit
CpolicTBa  apU(PMETHIECKOTO .

KBaJIpaTHBII KOpPEHb M €ro
KBaJpaTHOTO KOPHS .
CBOHCTBA.

60 . Apudmerrnueckuii
CpolicTBa  apU(PMETHIECKOTO .

KBaZIpaTHBII KOpPEHb M €ro
KBaJpaTHOTO KOPHS .
CBOHCTBa.

61 ToxnecTBeHHBIE ToxnecTBeHHBIE
npeoOpa3oBaHMs  BBIPAKEHHH, | MPeoOpa30BaHUs BBIPAKCHUM,
coJeprKaIix KBaJ[paTHBIC | COJEpIKAIINX KBajpaTHbIE
KOpHH KOpHH.

62 ToXIeCTBEHHbIE
ToxnecTBeHHbIE o

. | mpeoOpa3oBaHus BBIPAKEHUIA,
npeo0pa3oBaHus  BBIPAKEHUH,
COJIepIKaILIX KBajpaTHbIe
coJieprKalux KBaJIpaTHbIE
KOpHH.
KOpHH
63 TosknecTBeHHBIE
ToxnecTBeHHbIE o
. | mpeoOpa3oBaHus BBIPAXKEHUIA,
npeo0pa3oBaHus  BBIPAKEHUH,
COJIepIKaIIIX KBajpaTHbIE
coJIeprKaliX KBajIpaTHbIC
KOpHH.
KOpHH

64 ToxnecTBeHHbIE ToxnecTBeHHBIE
npeoOpa3oBaHMsl  BBIPAKEHHH, | MPeoOpa3oBaHMs BBIPAXKEHUMH,
CoJIeprKaIiX KBaJIpaTHBIE | COJEpIKAIINX KBajpaTHbIE
KOpHH KOpHH.

65 ToxnecTBeHHbIE ToxnecTBeHHBIE
npeoOpa3oBaHMsl  BBIPAKEHHH, | MPeoOpa3oBaHMs BBIPAXKEHUMH,
coJIeprKaIuX KBa/IpaTHbIE | COJEPIKAIINX KBajpaTHbIe
KOpHH KOpHH.

66 Kips  y=Vx, eé CBOJCTBa
Oyukips y=\x 1 eé rpaux bynx Y=

U rpaduk.
67 dyskmms  y=Vx, eé cBoiicTBa

OyHKUMA y=\/ x u e€ rpapuk

U rpaduk.

apu¢MeTHIeCKHe KBaIpaTHbIC
KOpHH;

BBITIOJIHATH Oll€paliuy HaJl

MHOXXECTBaMMU,

HccrIe0BaTh GYHKIHH y=X2, y=VxX
U CTPOUTH WX TpapUKH.

6)yMeHHue BUACTh
MaTeMaTHIECKYIO 3a/1a9y
B KOHTEKCTE
MPOOJICMHO CUTYaINH B
JPYTUX JUCIUILTAHAX, B
OKPY KaroIIeH JKU3HHU;
7)yMeHne HaxOIuTh B
PAa3IMYHBIX UCTOUHUKAX
“HPOPMALHIO,
HEOOXOIUMYIO IS
pereHus
MaTeMaTHIeCKUX 3ajad,
1 TIPE/ICTABIATE € B
MIOHATHOHN (opme,
NPUHUMATH PEIICHUC B
YCJIOBUSIX HETIOJIHOM MU
M30BITOYHON, TOUHOH
WIH BEPOSITHOCTHOU
uHpopManuy;
8)yMeHne moHUMATh U
HCTIOTB30BaTh
MaTeMaTHIeCKUe
CpeICTBa HATJSITHOCTH
(rpadukm, TaOIUIIEL,
CXEMBI H [Ip.) IS
WIUTIOCTpALINH,
HHTEPIIPETALNHY,
apryMeHTaIluy;
9)ymeHue BBIIBUTATD
THIIOTE3bI PH PEIICHUU
3ajJ]a4yu, IOHUMATh
HE00XOIUMOCTh HX
TIPOBEPKH;
10)moHnmanme
CYIIHOCTH
AITOPUTMUYECKUX
MPEIICAaHUN U YMEHHE
JIeiCTBOBATH B
COOTBETCTBHH C
MPEI0KEHHBIM
AITOPUTMOM

KOHTPOJIMPOBATH
HPOIIECC U PE3YIIbTAT
y4eOHO 1
MaTeMaTHYECKOi
JeATEeIbHOCTH;

5)KPUTUYHOCTH
MBIIIICHUS,
WHHIATHBA,
HaXOJYUBOCTb,
AKTHBHOCTb IIPH
peneHu
MaTeMaTHYECKUX
3ajad.




68 ) Kius  y=Vx, eé CBOHCTBa

Oyukius y=\x i eé rpapux bynx Y=
1 rpaduk.

69
Kontpomnbnas padota Ne 4

70 Henonusie KBaJIpaTHBIC

KBanpaTHOoe ypaBHEHHeE.
YpaBHEHUSL. 2)mpencraBieHue O 1)ymenue 1)Bocniutanue

71 Henonsnele KBaJIpaTHBIE MaTeMaTHYeCKOi Hayke Kak cepe | caMOCTOSTEIBHO poccuiickoit

KBanpaTHoe ypaBHeHHeE. . . N
ypaBHEHUS MaTeMaTHUECKON AeATeIbHOCTY; OTIpeNIeNIATh LIeJIH CBOETO | IPa)JaHCKOH

72 Henonsneie KBaJIpaTHBIE 00y4eHUs, CTaBUTh U UJCHTUYHOCTH:

KBanpaTHOoe ypaBHEHHeE. o
ypaBHEHUsI 3)pa3BuTHE YMEHUH paboTaTh ¢ (dopMynupoBaTh IS MaTpUOTU3MA,

73 KBa)IpaTHLIe YpaBHEHUS. (DopMyna KOpHeﬁ ylle6HI>IM MaTEeMaTHYCCKUM ce0s HOBbIE 3a1a4u B OCO3HaHuA BKJIaJa
dopmyrna KOpHEW KBaJIpaTHOTO | KBaApaTHOTO YpaBHEHWS. TEKCTOM (aHAIM3UPOBATH, yuébe, pa3BUBaTh OTEYCCTBEHHBIX
ypaBHEHHUS W3BJIEKaTh HEOOXOANMYIO MOTHBBI U UHTEPECHI YYEHBIX B Pa3BUTHE

74 KBaspaTHble ypaBHeHus. | Popmyina KopHeji | HHOPMALHIO), TOYHO U TPAMOT HO | CBOCIH [I03HABATEIBHOM MHPOBOM HAYKH;
®opmyna KOpHEH KBaJpaTHOrO | KBaJpPAaTHOI'O ypaBHEHUS. BBIpA’)KaTk CBOU MBICJIN C ACATCIIBHOCTH,
ypaBHEHHS MIPUMEHEHUEM MaTeMaTHyec KO 2)yMEeHHE COOTHOCUTH

75 KBaHpaTHBIe YpaBHEHHS. . TCPMHUHOJIOTUN U CUMBOJIUKHU, CBOH Z[eﬁCTBI/IH C

. ®opmyna KOpHei
dopMyna KOpHEH KBagpaTHOTO MPOBOJIUTD KiIaccuuKanuy, IUTAaHUPYEMBIMU
ypaBHEHHS KBaZpaTHOTO ypaBHCHMA. JIOTUYECKUE 0OOCHOBAHHS; pe3ysbTaTaMu, 2)OTBETCTBEHHOE

76 KBaaparHbic ypaBHeHus. | Gopmyna KOpHeii 4)BnaneHue 6a30BBIM MOHATHUHBIM | OCYLIECTBIISITH KOHTPOJIb | OTHOIIEHHE K YUCHHIO,
®opMyna KOpHeH KBagpaTHOTO | KBAaAPATHOTO ypPaBHCHHSL. anmapaToM I0 COJep>KaHHIo CBOEH IeATEIFHOCTH B TOTOBHOCTH U
YpaBHEHHI JTAHHOTO pa3zesia: KBaJpaTHOoe IpoIiecce TOCTHKEHUS CgOCO6HOCTB

AaBHEHUE, HEMOJIHOE KBaIPaTHOE €3yJIbTaTa, ONpeleNsTh | 00yJaromuxcs K

i Teopema Buera Teopema Buera. Yp ’ Ap pesy, » OTIPeaIS yHaror

78 T B T B ypaBHEHHE, TUCKPUMHUHAHT CTHOCOOBI ICHCTBHIA B CaMOPa3BUTHIO U

copeMa buera COpeMa Brcta. KBaJpaTHOTO ypaBHEHUs, GopMylia | paMKaX IPEIIOKEHHBIX | caM000Opa30BaHUIO Ha

" Kontponeras padora Ne 5 KOpHEH KBaJIpaTHOTO ypaBHEHHS, YCIIOBHH M TpeOOBaHUH, | OCHOBE MOTHBAIIAU K

80 MHorouneHst c onno#t | Kampatueiii  Tpé€x  uieH. | IPUBEICHHOE KB ypaBHEHHUE, KOPPEKTHPOBATEL CBOU 00yUYeHHIO U
NIEPEMEHHOM. Kopens | Kopens KBaIpaTHOro | TeopeMa Buera; kBagpaTHBbIA JeicTBUs B [I03HAHUIO;
MHOTOYJIEHA. KBaapatHbiii | TpéxwieHa. CaolicTBa | TpexwieH, (opMylia pa3ioKeHUs COOTBETCTBUU C
TpEXUIICH KBaJJPaTHO T0 TPEXUJICHA. KBaJPaTHOTO TpEXWIeHa Ha U3MEHSIoIeCs

81 Pasnoxenue KBaIpaTHOTO | MHOXHTEIIH; CHUTyaluel;

Pasnoxenue KBaJIpaTHOTO N

- N TpéXUIeHa Ha MHOKUTEITH. 6)IIpaKTHYeCKH 3HAaYNMBbIE 3)yMeHue onpeaemsITh

TpéXuseHa Ha JIUHEHbIE
MaTeMaTHYECKUE YMEHHUS U TTOHATHS, CO31aBATh

MHOXXHUTEIU
HaBbIKHU, UX IPUMEHEHHUE K 0000tIeHus,

82 P Pasnoxenue KBaJIpaTHOI'O PCHICHUIO MATEMATHYICCKUX U yCTaHaBJIMBATb
afJ'IO)KeHI/Ie KBaIlpaTUHOFO TpéxqﬂeHa Ha MHOKUTECIIU. HEMaATEeMaTH4YCCKUX 3aJa4 aHaJIOIruu,

TpextiicHa Ha JTHHCHHBIC MperoJiaratomnee yMeHus: KJIacCUpUIPOBATh, 3)oco3HaHHBIN BBEIOOD

MHOMKHITEH BBIYUCIISTH TUCKPUMUHAHT CaMOCTOSITENILHO U TIOCTPOEHUE

83 Pemenue ypaBHeHwuii, | Pemenue palMOHANbHBIX | KBaJPaTHOTO YPaBHEHMSI, PEIIaTh BBIOMPATh OCHOBAHUS H JanbHemen
CBOJIAILIUXCS K KBaJpaTHBIM. ypaBHeHHﬁ, CBOJAIINXCS K HCTIOJIHBIC KBA/IPATHBIC YPAaBHCHUS, KPpUTCPUU 1A WHAWBUIYaJIbHOU
bukBasparHble ypaBHEHHSIM KBaJ[PaTHBIM YPaBHEHUSIM. pelaTh KBaJApaTHble YPABHEHHS 110 | KIIACCU(DHKALHMK; TpacKkTopuu

84 Peruenue Pemenue dhopmyne u o Teopeme Buera; 4)ymenue oOpazoBaHus Ha Oaze

JIPOOHBIX

paloOHaJIBLHBIX




panMoHaIBHBIX YpaBHEHUN

YpaBHEHHH, CBOAAMMXCA K
KBaJIPaTHBIM YPaBHEHHSM.

85 . | Pemenue PpaIOHABHBIX
Pewenne YPaBHEHHUH, N
YpaBHEHWH, CBOAAIIMXCS K
CBOMSAIIUXCS K KBAJPATHBIM.
KBaJIPATHBIM YPABHEHHSIM.
86 . | Pemenue panMoOHaIBHBIX
Pemenue ypaBHEHHH, .
YpaBHEHWH, CBOAAIIMXCS K
CBOMSAIIUXCS K KBAJPATHBIM.
KBaJIPATHBIM YPABHEHHSIM.
87 . | Pemenue panMoOHaIBHBIX
Pemenue ypaBHEHHH, .
YpaBHEHWH, CBOAAIIMXCS K
CBOMSAIIUXCS K KBAJPATHBIM.
KBaJIPATHBEIM YPABHEHHSIM.
88 VpaBHeHHe ~ Kak ~ MaTema
PanmoHanbHble ypaBHEHHS KakK | THYECKas MOJENb pearbHOM
MaTeMaTHYECKUE MOJIENIH | CUTYallHH. Pemenne
peaNBHBIX CUTYAIINi TEKCTOBBIX 3a/1ad C MTOMOIIBIO
paIMOHAIBHBIX YPaBHEHHIH.
89 VYpasHeHue KaK
PanmonansHble ypaBHEHHWs KakK | MareMaTHUecKas MOJIEITh
MaTeMaTHYECKUE MOJIENN | peanbHON cuTyanuu. Pemenwe
peaNbHbBIX CUTYaIUit TEKCTOBBIX 3a/a4 ¢ MOMOIIBIO
PaIMOHANILHBIX YPABHEHHH.
90 VpaBHeHUE KaK
PanmonanbHble ypaBHEHHMs Kak | MareMaTHYecKas MOJIENb
MaTeMaTH4YECKUE MOJIEH | peanbHOU cutyauuu. Pemienue
peaNbHbIX CUTYaluUit TEKCTOBBIX 3a/a4 C MOMOIIBIO
paIMOHATBHBIX YPaBHEHHIH.
91 VYpasHeHue Kak
PanmoHansHble ypaBHEHHWsS Kak | MareMaTHuecKas MOJIENTE
MareMaTHYECKUE MOJIEeNN | peanbHON cuTyanuu. Pemenre
peaNBHBIX CUTYAIINi TEKCTOBBIX 3aJ1ad C MTOMOIIBIO
paIMOHATBHBIX YPaBHEHHIH.
92 VYpasHeHue Kak
PanmoHansHble ypaBHEHHsS Kak | MareMaTHyecKas MOJIENh
MaTEeMaTH4YECKUE MOJIEJIH | peanbHOU cutyauuu. Pemenue
peaNbHBIX CUTYaIUi TEKCTOBBIX 3a/a4 C MOMOIIBIO
PALMOHAIILHBIX YPABHEHUI.
93 Perenne JIpOGHO-
PaLMOHAIBLHBIX u
IToBTOpEHNE M cUCTEMATH3alMs | OMKBAAPATHBIX  YPaBHEHUIA,
y4eGHOro MaTepuana pElIEHNE TEKCTOBBIX 3a1ad C
MOMOIIBIO ypaBHEHHH,

CBOAANIINXCSA K KBAAPATHBIM

peliath ypaBHEHUsI, CBOASIINECS K
KBaJIpaTHBIM; Pa3JI0KHUTh
KBaJIPaTHBIN TPEXWICH Ha
MHOYHTEIH;

pelIaTh TEKCTOBBIC 3a/1a4H C
MOMOIIBIO COCTABJICHHS M PEILICHUSI
KBaJIpaTHBIX yPaBHEHUH U
YpaBHECHUA, CBOAAILINXCS K
KBa/IPaTHBIM;

UCIIOJIb30BaTh AllreOpandecKuit
SI3BIK JUIsl OMICAHHMS TIPEIMETOB
OKPYXKAIOIEro MUPA U CO3aHUsI
COOTBETCTBYIOIINX
MaTEeMaTHYECKUX MOJICIICH;
BBIIIOJIHATH TOXKICCTBCHHBIC
npeoOpa3oBaHusl palMOHAIbHBIX
BBIPAKEHUM.

yCTaHABJINBATh
MIPUIHHHO-
CJIC/ICTBEHHBIE CBSI3H,
CTPOUTBD JIOTHYECKOE
paccyxieHue,
YMO3aKIII0ueHHe
(MHOYKTUBHOE,
JETYKTUBHOE U 1O
aHAJIOTHH) U J1e1aTh
BEIBOJIBI;
5)nepBoHaYATBHBIE
MIPECTaBICHUS 00 HILsIX
1 0 MEeTo/ax
MaTeMaTHKH KakK 00
YHUBEPCAJIbHOM SI3bIKE
HAYKU U TEXHUKHU;
6)ymMeHue BUIETh
MaTeMaTHUYECKYIO 3a7auy
B KOHTEKCTE
NpOOJIEMHOW CUTYallNH B
JIPYTUX AUCIUILTAHAX, B
OKpY’KaroIieH KU3HH;
7)yMeHUe HaXOIUTh B
PAa3IHYHBIX UCTOYHUKAX
HHPOPMAIIHIO,
HEOOXO0IUMYIO TS
pereHus
MaTreMaTHYeCKHX 3ajad,
U IIPE/ICTABIIATH €€ B
NOHATHOH (opme,
NPUHAMATH PEIICHUE B
YCIIOBHSX HEMOTHOH HITH
HU30BITOYHOM, TOYHOM
WJIN BEPOSITHOCTHOM
nHdpopManuy;
8)ymenue noHMMaTh U
HCIIONIb30BATh
MaTeMaTH4ecKHe
CpeJ/ICTBa HATJISAHOCTH
(rpacukn, TabIUIIE,
CXEMBI U JIp.) JJIs
WILTIOCTPALHY,

OpPHEHTHPOBKH B MHPE
npodeccuii u
po¢heCCHOHATBHBIX
NpeANoYTEeHUH ¢
y4ETOM YCTONYMBBIX
MO3HABATEIbHBIX
MHTEPECOB, a TAK)KE Ha
ocHOBE (POPMUPOBAHHMS
YBKHTEILHOTO
OTHOIIICHHS K TPYAY,
pa3BHUTHUE OIBITA
Y4acTHsl B COL[HATBHO
3HAYUMOM TPY/IE;

4)ymeHue
KOHTPOJINPOBATH
MPOIIECC U pe3yJIbTaT
y4eOHO 1
MaTeMaTH4YeCKOU

e TSIILHOCTH;

5)KPUTHYIHOCTH
MBIIUICHUS,
WHUIUATUBA,
HaXOJYUBOCTbD,
aKTHBHOCTb IIPU
peleHuu
MaTeMaTHYeCKHX
3ajad.
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HHTEPIpETAINY,
apryMeHTaIuw,
9)ymMeHue BBIIBUTATD
TUIIOTE3bI P PCIICHUU
3a/1a4u, MOHUMATh
HEOOXOAMMOCTh UX
MIPOBEPKH;
10)nonnmanue
CYIIHOCTH
ANTOPUTMUYECKUX
MPEANNUCAHUN U YMEHUE
JIEeUCTBOBATH B
COOTBETCTBHUH C

NIPEAJIOKEHHBIM
AITOPUTMOM
95 IIpeobpazoBanue ParmonaneHble  BhIpaXkeHUs. | 1)oco3HaHue 3HaueHus | l)ymeHue
paIMOHATIBHBIX BEIPa)KEHUI Llenbie BbhpakeHus. J|poOHbIEe | MaTeMaTUKU JJsi  ITOBCEAHEBHOH | CaMOCTOSTENIBHO 1)BocniuTanue
BblpakeHus.  ParonanbHas | )KU3HU YEJIOBEKAa; | OMPENEeNsATh LEJIU CBOEr0 | POCCUMCKOM
JIpoOBb. Jomyctumble | 2)mnpeacraBicHHe 0 | 0OydeHusi, CTAaBUTh U rpaXKaaHCKOU
96 IIpeoOpa3oBanue BEIpaKCHUH, | 3HAUYEHUS MepeMEHHBIX. | MaTeMaTHUeckoil Hayke Kak cdepe | (GopMyaupoBaTh s UACHTUYHOCTH:
COJIEPKAIIMX OIEPAIUI0 OCHOBHOE CBOWCTBO palo | MaTeMaTHYECKOW JEATebHOCTH, 00 | ceOst HOBBIC 33/1a41 B MaTpUOTU3MA,
W3BIICUEHHS KBAPATHOTO KOPHA | HalbHOU apoOu. CroxeHue, | stamax €€  pasBurus, o €€ | yuébe, pa3BUBATh OCO3HaHHMs BKJIaJa
BBIUMTAHUE  PAIMOHAIbHBIX | 3HAYMMOCTH JUIsI Pa3BUTHUSl LIMBWIM | MOTHBBI U HHTEPECHI OTEYECTBEHHBIX
97 KsanparHsle ypaBHEHUS TIpoOeit. YMHOX€EHHE U | 3aluu; CBO€i1 Mo3HaBaTEILHON Y4EHBIX B pa3BUTHE
JlelieHre palMoOHANBHBIX | 3)pa3sBUTHE YMEHHH paboTaTh C | JEATCITHHOCTH, MHPOBOM HAYKH;
Ipooeit. Bossenenne | yueOHBIM MaTEeMaTHYECKUM | 2)yMEHHE COOTHOCHTh
98 Pelenue ApoOHBIX palroHaIbHON Jpobu B | TEKCTOM (aHanmu3upoBaTh, | CBOU JACUCTBHUSA C 2)OTBETCTBEHHOE
panKroOHaIbHBIX ypaBHeHI/Iﬁ u CTCIICHDb PannonanbHbie | U3BJIEKATH HCO6XO,E[I/IMyIO I/IH(I)O IUIAaHUPYEMBIMHU OTHOIICHUEC K YYCHUIO,
32714 ¢ TIOMOIIIBIO YpaBHEHHUS. Pemenue | pmamuioo), TOYHO H  TPAMOTHO | pe3ylbTaTaMu, TOTOBHOCTH H
panroOHaIbHBIX ypaBHeHI/Iﬁ paiuOHaJIbHBIX ypaBHeHHﬁ, BbIpAXaTb CBOH MBICJIN C | OCYIIECTBJIATH KOHTPOJIb CIIOCOOHOCTh
CBOJAIIMXCS K JIMHEHHBIM | MPHUMEHEHHEM MaTeMaTHYeCKOH | CBOEH JEATENLHOCTH B oOyuaromuxcs K
99 CBOMCTBO CTEMEHH C LIETBIM CreneHp c LENbIMH | TEPMUHOJIOTMM WM CHMBOJIMKH, | TIPOLIECCE JOCTIIKEHHUS CaMOpPa3BUTHIO U
HoKa3aTeaeM MoKa3aressi MU U €€ CBOMCTBA. | IPOBOJAUTH Kiaccu(UKaIUy, | pe3yibTaTa, ONpeIeNiaTh | caMooOpa30BaHUIO Ha
O6parnas MIPONOPLUO | JOTHYECKHE 000CHOBaHHS; | CIIOCOOBI ICHCTBHUN B OCHOBE MOTHBAIUU K
100 WToroBasi KOHTPOJIbHas pabota | HAIBHOCTD, e& cBolictBa W | 4)BiasieHHe 0Aa30BBIM NOHATHIHBIM | paMKax MPEAJIOKEHHBIX | OOy4YEHUIO U
rpaduxk. annapaToM 110 OCHOBHBIM pasjiellaM | yCIOBHH M TpeOOBaHMH, | MO3HAHUIO;
Ksanparuunas (GYHKIMS | comepKaHUs; S)cHCTEMaTHYecKHe | KOPPEKTHPOBATH CBOM
101 AHAJIN3 UTOrOBOIi KOHTPOJIbHOI y=x"2, e€ cBoiicTBa M rpa¢uk | 3HaHUS O QYHKOUIX M UX | JCHCTBUA B 3)oco3HaHHBIN BBEIOOD
paGoTHI KBagpataele xopHH. Apud | cBoiicTBax; COOTBETCTBUHU C U IIOCTPOEHUE
102 METUYECKUH KBaJpaTHBIN | 6)IpaKTHIECKH 3HAUYUMBIE | U3MEHSIOLIEHCS JanbHenmen
AHamu3 UTOTOBOM KOHTPONILHOM | KOPEHb U ero CBOMCTBA. | MaTeMaTU4YECKHe YMEHUS U | CUTyalluew; HWHJIMBUYaJIbHOM
paGoTHI ToxnecTBeHHBIE HaBBIKM, WX TpPHUMEHEHHEe K | 3)yMEHHE ONpeeNiTh TPaeKTOPUHU
npeoOpa3oBaHusl BBIPAKCHHH, | pEIIEHHIO  MaTEeMAaTH4YeCKHX W | NOHATHS, CO3/1aBaTh oOpa3oBaHus Ha Oaze




CO JepXaluxX KBaJpaTHbIC

KOpHH. (yHKmms — y=\x, e&
CBOMCTBa u rpaduk
MHoOXecTBa ~ HaTypallbHBIX,

LIEJIBIX, PALIMOHAJIBHBIX YHCET.
PanvonaneHOoe ywHcIO  Kak
JpoOb BuAa, rae mZ,nN, U Kak
OcCcKOHECUHAsT TEePUOIHMUYCCKas

IecATHYHAS IpOoOB.
[IpencraBnenne 00
UPPALOHATHHOM qHCIIE.
MHO0X€eCTBO AEHUCTBUTEIBHBIX
YHCelI. [IpencraBnenne
JIEWCTBUTENBPHO TO 4HCIA B
BUIE 0OecKOHEeUHOH
HENEepUOANYECKON

JIECATUIHON Jipoou.
KBanpaTtHoe YpaBHEHUE.
dopmyia KOpHe
KBaJ[paTHOT'O YpaBHEHUS.
Teopema Buera. Pemenue
palMOHANBHBIX  YpaBHEHUH,
CBOJSIIIMXCA K KBaJpaTHBIM
YpaBHEHHUSM Pemenne
TEKCTOBBIX 33/1a4 C MOMOIIBIO
palMOHATIBHBIX  YpaBHEHHMH.
KBagpaTHsrit TPEXUIIEH.
Kopenn KBaJIpaTHOTO
TpEXUIICHA. CaoiicTBa
KBaJIpaTHOI'O0  TpEX  4JIeHa.
Pasnoxenue KBaJIpaTHOTO

TpéX‘IJ'ICHa Ha MHOXHWTCIIN.

HEMaTEeMaTHIECKUX 3ama4
MpeAnoaraIee YMCEHUSL:
BBITIOJIHATD BBIUUCIICHUS c
JIEUCTBUTELHBIMA YHCIIAMH;

penath palMoOHANbHBIE YPaBHEHUS
W ypaBHEHMs, CBOJSIIMECT K
panMoHaIbHBIM; PEIIaTh TEKCTOBBIE
3a71a4M C NOMOIIBIO COCTaBJICHUS U
pelieHus YpaBHEHHUI;
HCTIOIb30BaTh anreOpamdecKuii
S3BIK JJISI ONHMCAHMSA MPEIMETOB
OKpYXKAIOIIEro MHpa H CO3JaHHA

COOTBETCTBYIOIIHX
MaTeMaTHIECKHUX Mojerneit;
BBIIIOJIHATH TOXIOCCTBCHHBIC
npeoOpa3oBaHusl  PalMOHAIBHBIX

BBIP@XCHUIA; BBITIOJHATH ONEPaLHN
HaJl MHOXECTBAMH; HCCJIEJO0BaTh
(YHKIIMH ¥ CTPOUTH UX TPadUKH.

00001IeHu s,
yCTaHABJINBATh
aHAJIOTUH,
KJ1accUpUIMPOBaTh,
CaMOCTOSITEIILHO
BBIOMPATH OCHOBAHUS U
KPUTEPHH JJIs1
KinaccuuKaIuy,
4)ymenune
yCTaHABJINBATh
MIPUIHHHO-
CIICZICTBEHHBIC CBS3H,
CTPOHTH JIOTHIECKOE
paccyxneHue,
YMO3aKIII0ueHHE
(MHIYKTUBHOE,
JETYKTHBHOE U 1O
aHAJIOTHH) U JIeJaTh
BBIBOJIBI,

5)ymeHue BUIETh
MaTeMaTHIECKYIO 3aaqy
B KOHTEKCTE
MPOOIIEMHO CUTYaINH B
JIPYTUX AUCIUTUINHAX, B
OKpY KaroIIeH KU3HHU;
7)ymMeHne HaxOUTh B
Pa3IMYHBIX UCTOYHUKAX
uHhopmanuio,
HEOOXO0IUMYIO TS
peteHus
MaTreMaTHYeCKHUX 3ajad,
U TIPEJICTABIIATE €€ B
MTOHATHOU (opme,
MPUHUMATH PEIICHUE B
YCIIOBHSX HEMOJIHOW HITH
H30BITOYHOM, TOY HOU
WJTH BEPOSITHOCTHOM
nHpOpManuy,
8)yMeHHne MOHUMATh U
HCIIOJIb30BaTh
MaTeMaTH4ecKHe
CpeJ/ICTBa HAIJISAHOCTH
(rpaduku, TaOIMLBL,

OPHEHTHPOBKH B MHPE
npodeccuii u
po¢heCCHOHATBHBIX
NpeANoYTEeHUH ¢
y4ETOM YCTONUYMBBIX
MO3HABATENBHBIX
MHTEPECOB, a TAKXKe Ha
ocHOBE (POPMUPOBAHHMS
YBaKHTEIEHOTO
OTHOIIIECHUSA K TPYAY,
pa3BHUTHE OIIBITA
y4acTusl B COI[MAIBHO
3HAYUMOM TPY/IE;
4)ymeHue
KOHTPOJIUPOBATH
MpoLECcC ¥ Pe3yJIbTaT
y4eOHOH 1
MaTeMaTH4eCKOU
JIeSITEIbHOCTH
5)KPUTUYHOCTH
MBIIIICHUS,
WHHIATUBA,
HaXOJYUBOCTb,
AKTHBHOCTb ITPH
peneHnn
MaTeMaTHYeCKHX
3ajad.




CXEMBI H JIp.) I
WLTIOCTPALHY,
HWHTEPIPCTAIINY,
apryMEeHTaI1H;
9)yMeHue BbIIBUTaTh
TUIIOTE3bI P PCIICHUU
3a/1a4M, MOHUMATh
HEOOXOUMOCTE UX
MIPOBEPKH;

[NMoanucaHo undposom

MYI-.I.I/ILI,I/II'IAJ'IbHOE noanucsto: MYHUUUTAJIBHOE
KA3EHHOE KA3EHHOE

OBLLEOBPA3OBATENIBHOE  op[1|EOBPA3OBATENBHOE
YYPEXKOEHWE OCHOBHAA  yYyPEXOEHWE OCHOBHAS
ObLUEOBPA3OBATEJIbHAA  OBLUEOBPA3OBATEJIbHAA

LLIKOMA [1. AXMAHOBO LIKOTIA . AXMAHOBO
MNKAHCKOIO [MNKAHCKOTO
MYHULIAMATIBHOTO OKPYTA i ¥PWE IFIEToNS 2 DA
KMPOBCKOW OBNACTM
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