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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIETCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHAa O0ECTIeUnBaET U3YUYCHHE NPYTUX JAUCHHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yuaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXONKACHHUH W CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOH SIBIIGHUH U MPOIIECCOB
B MPUPOJE W OOIIECTBE, POJM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBHUS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYAIOIIMXCS: OHU HCIONB3YIOT JEAyKTUBHBIE WU
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBaHue u
agamoruto.  OOydenue  anreOpe  mpeamnojiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYy4YalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aeil eI TeIbHOCTHOTO MPUHIIUIA 00YyYEeHHUS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Anredpa» i OCHOBHOTO
o01ero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
auHAH: «YucTaa ¥ BBIYUCICHUS, «ANreOpandecKue BBIPAKCHUS», « Y PaBHEHUS H
HepaBeHCTBay, «DyHkuum». Kaxmas W3 3TUX COAEPIKATEIbHO-METOIUYECKUX
JMHUAN Pa3BUBAETCS Ha MPOTSHKCHUU TPEX JIET U3yUEHHsI Kypca, B3aUMOACHUCTBYSI C
IpYTMMH €r0 JHHHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOydarommmcs
MIPUXOJIUTCSL JIOTHYECKH PaCCyKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTro Kypca «Airedpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHHBEpPCAIBHOTO MareMatudeckoro si3bpika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AnreOpa» sBISETCA €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepkannie JuHUU «Yuclia W BBYUCICHUS» CIY>)KAT OCHOBOW ISt
JABHEUIIETO M3yUYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaIOUTUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJIEe HAa YpPOBHE OCHOBHOIO OOIEro 00pa3oBaHU
CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMH YHUCIaMH, (HOPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « ANreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroIuXcs
MaTEMaTHUYECKOIo ammnapara, HeoOXOJUMOTro Mjsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Y4EOHBI MaTepual TPYHIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HaUEHUE MAaTEMaTUKU Kak
A3bIKa JUISI TIOCTPOEHUS] MaTeMAaTU4YECKUX MOJENEH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oO0yueHus aireOpe BXOASAT TaKXKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJaJICHUE HaBbIKAMU
JNEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU s, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJTyYCHHE
0o0y4JamuMucs 3HaHUM 0 (PYHKUIMAX KaK BaKHEHIEH MaTeMaTH4eCKOW MOJENH
JUIS. OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U ABJICHUN B MPHUPOJE
u obuectBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Yy OO0yYarolMxcs
YMEHMSI UCTOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OPMUPOBAHUE
NPECTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN IUBUIN3ALUHN U KYJIbTYPBHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs y4deOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3feiibl COJEpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANTreOpanyecKkue BbIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIMMY.

Ha u3yuenue yuebHoro xypca «Anredpa» orsoautcsa 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenw), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXO] OT OJHOW (OpPMBI 3alHUCH
npobeit k apyroi. lloHATne panMOHAIBHOIO YHMCHA, 3alMCh, CPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeHCTBUS €
palMOHAIBHBIMA YMClIamMu. Pelenue 3aaad U3 peaJlbHOW NPAKTUKX HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEeNeNeHHue, IpeoOdpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIPEAEICHMs], 3auch 00buX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUE ApoOU U JpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJla4M Ha
IIPOLICHTHI, PELICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUsS C IIepeMeHHOoM. [lomycTrmMble
3HA4YEHMs NIepeMeHHBbIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U IPUBEIECHUS TOTIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnnHounensl 1 MHOrouseHbl. CreneHp MHoOrouneHa. Cio)keHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBl M KBajpaT pasHoctu. Popmysia pasHOCTM KBaAparoB. PasmoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHW JIMHEWMHOTO
YPAaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTaBICHME YPABHEHUH IO
YCJIOBHIO 3aJa4yM. PelieHne TeKCTOBBIX 3a71a4 C MOMOILBI0 YPABHEHM.

JIuneliHOe ypaBHEHHE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPaBHEHMM C JBYMsl NIEPEMEHHBIMH. PemenHue cucteM ypaBHEHHU
crnocoboM moACTaHOBKH. [IpuMepsl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM ypaBHEHUM.



DyHKIUMN

Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[IpsimoyronbHas cuctema kKoopauHaT, ocu Oxu Oy. AGcuucca U opJauHaTa
TOYKH HA KOOPJAUHATHOM TIockocTH. [IpumMepsl rpadukoB, 3ajaHHBIX POpPMYITaMH.
Urenue rpaduxoB peanbHbix 3aBucumoctedd. llonsatue ¢ynkuuu. I'paduk
¢ynxun. CpoiictBa Qpynkuuii. Jluneitnas pyukuus, e€ rpaduk. I'papuk GyHkumn
y = [x|. 'paduueckoe perieHue TUHEHHBIX YpPaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KIIACC
Yucnaa v BBIYMCICHUSA

KBaapatueiii kopeHb u3 uwucia. [loHsiTue 00 uppalMOHAIBLHOM YHCIIE.
JlecsiTuunble TPUOIIKEHUST HppalMOHaIbHBIX yrces. CBolicTBa apuMEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIUHMCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ HenpIM OKa3aTeneM U e€ cporicTBa. CTaHaapTHAs 3alKUCh YUCIa.
AJredOpanveckue BbIPaKeHUS

KBagpaTHblil  TpEXuieH, pa3ioKEHUE KBAJAPATHOTO  TpEXWieHa Ha
MHOHUTEJIN.

Anre6panueckass napoOb. OCHOBHOE CBOMCTBO anrebpamdeckon apoOwu.
CnoxxeHrne, BBIYUTAHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonanbHbie BhIpaKeHUS U UX IPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMmylia KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHNM, CBOASAIIMXCSA K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-palMOHAIBHBIE YPaBHEHUS.

['padmueckas uHTEpIIpeTalvs YpaBHEHHUI C IBYMS NEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHW C JABYyMs II€peMEHHBIMHU. lIpuMepsl peuieHus cucrem
HEJIMHENHBIX YPABHEHU C IByMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OHON NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUH

[Monsitue ¢ynkiuu. OOIacTh oONpeAeNeHuss U MHOXKECTBO 3HAYCHHIA
¢ynxun. CrnocoObl 3aaaHus PyHKIIHA.

I'paduk Pynkuun. Yrenue cpoiictB (yHkuumn mo e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHA, OTPAKAIOIIUX PEAIbHBIE TPOLIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPONOPIMOHAIBHbBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucia ¥ BIYMCICHUS

PanmonanpHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHble JAeCSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMeTndecKkue MAeWCTBUA C
JEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh MPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHEeHUE. Pellienne ypaBHEHNM, CBOASAIIMXCSA K TUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
buxBanpatHoe ypaBHenue. lIpumepsl pemieHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-palMOHaNIbHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEpEMEHHBIMU. Pelenne cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpPbIX JIMHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETALAs] CUCTEMbI YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. Pemenune cucrem
JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKUUHA

KBanpatnunas Qyskuus, €€ rpapuk u cpoiictBa. IlapaGosa, KoOpaUHATHI
BEPILMHBI 1apadoIbl, 0Cb CAMMETPUHU TapaboJIbL.

I'padukn bysmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x|, u ux
CBONCTBA.



YucaoBble MOCJI€10BATEILHOCTH U IPOTPEeCCUM

ITonsgTe YMCIOBOM MOCJIENOBATEIHLHOCTH. 3aJlaHHUE II0CJIEIOBATEIIHHOCTH
pPEKyppEeHTHOM (opMyIoit u HGopMysIoH #-TO YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMysbl #-TO WICHA
apuMETHIECKON U TEOMETPUIECKON MPOTPECCHUI, CYMMBI IMIEPBBIX NUJICHOB.

N3o0pakeHne ujiaeHOB apu(METHUECKOH M TIeOMETPUUYECKOM MPOTrpeccHit
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA U AKCIIOHEHILIMAJIbHBIA POCT.
CI105KHbI€ MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpoOrpamMmbl ydyeOHOro Kypca
«Anredpa» XapaKTepU3yHOTCSL:

1) marpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M HACTOALIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKECHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) TpyA0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PpEIICHUM NPAKTUYECKUX 3aaad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCIEUIHOW Mpo¢eCcCHOHaTbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOCHUEM MHAUBUAYATIBHON TPAEKTOPUHU OOpAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHUECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXKACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTallUEel B JIEITEIIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl 4YelOoBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBWIN3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (PopMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTYYHS:

TFOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEpPECax CBOEro
3I0pOBbs, BEAEHUSA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4yeiaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMe! Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHWMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIEH cpeabl, IJIAaHUPOBAHUS IOCTYNKOB H
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYKAIOLIEW Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBMAM COLMAJIBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUHUTbCA y OPYTHX JIOACH, MpuoOpeTraTh B COBMECTHOM NESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
bopMyIMpoBaTh HIEU, OHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT W ACUCTBUS, (POPMYyIHMPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

ba3oBbiesiornyecKkneeicTBUs

e BBIBJISATh U XAPAKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHONICHWA MEXKIYy MOHATUSMH, (OPMYyIUPOBATH
ONpENECICHUsT  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHMS JJii OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh ¥ NPeoOPa3OBBHIBATH  CYKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, €IWHWUYHBIC, YAaCTHBIE W O0OIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MATEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (akTax, AaHHBIX, HAOTIOMEHUSX W YTBEPKICHUSX,
npeajiaraTb  KPpUTEPUM I BBISIBIICHHS. ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUECCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaTuyeckux (akToB, BBICTpaWBaTh AapPryMEHTAIMIO, TPUBOJIUTH
IPUMEPBI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BBEIOMpATh CMOCO0 perieHus ydeOHOM 3amadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HauboIee MOAXOAAIINN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

Bba3zoBbienccienoBarebcKueeICTBHA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO yYCTaHABIMBATh HCKOMOE U JlaHHO€, (HOpMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  MCCIEJOBAaHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITENIEHO (POPMYITHpPOBATH 0OOOIIECHUS U BBIBOABI 1O pe3yjIbTaTaM
POBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE IMpoOIlecca, a TaKXKe BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HW3OBITOYHOCTh HH(OPMAIUH, JaHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a0a4u;

BbIOMpaTh, AHAJIM3HPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATDH
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTaBICHUS HH(OpPMALMM M WUIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMu, WHOM rpadukod Hu uX
KOMOHHAIIUSIMU,;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPUSIM, IMPEATIOKEHHBIM
YUUTEIEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHMKaTHBHBICYHHBeEpPCAJIbHbIeyYeOHblIeIeiCTBUSA:

BOCIIpUHUMATh U  (OPMYIHUPOBATh CYKJIEHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a71a4i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0J1¢ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMBI,
npo6JieMbl, penraeMon 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHBIE HA TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMH JPYyTUX
YYaCTHUKOB JHaJIoTa, OOHApYKUBATh PAa3IMYUe M CXOJACTBO TMO3UIUH, B
KOPPEKTHOH Popme popMyITupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,
OpEICTaBIsATh  pe3ydbTaThl  pEHIeHHs  3a/Jadd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3CHTAIlMU U 0COOCHHOCTEH ayIMTOPHUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHAMBUAYATbHON palbOThl MpU pPEIICHUH YUeOHBIX MaTeMaTUYECKUX
3a7ay;

NPUHUMATH 1EJIb COBMECTHOM JESATENIbHOCTH, TUIAHUPOBATh OPraHU3ALINIO
COBMECTHOM pabOTHI, pacmpenensaTh BUABI pabOT, IOTOBapUBATHCH,
00CYXKJIaTh MIPOIIECC U PE3ybTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TpYNIOBbIX (opMax paboTel (0oOcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIC IITYpPMBl W JpYyTHE), BBIMOJHATH CBOI 4YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJITOPUTM PEUIEHMs 3ajaud (MU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] ¢ y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHThI PEUICHU ¢ Y4ETOM HOBOI MH(OPMALIUH.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHBINUHTEIJIEKT:

BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTara pelieHrsl MaTeMaTUYeCKOM 3a/1auu;

NpEeABUNIETh TPYIAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a7]la4yd, BHOCUTb KOPPEKTUBBI B JIE€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSCHATDh NPUYUHBI JOCTHKEHUS WM HETOCTIXKEHUS LIETH,
HAXOJMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kjaacce oOyYarOUIMICS MOJYYHUT CIIETYIOLIUE
MPEIMETHbBIC PE3YJIbTATHI:

Yucnaa v BBIYUCICHUSA

BreimonHsaTh, coueTas yCTHbIE W THUCHMEHHBIE TPHEMBI, aprupMETHUECKUC
JEUCTBUS C pAllMOHAIIbHBIMU YUCIIAMH.

Haxonuth 3HaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPazHOOOpa3HbIe
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIIIX
OOBIKHOBEHHBIC U JCCSITUIHBIC APOOH.

[TepexonuTe OT OnHOM (POPMBI 3aMUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAILHBIC YHCIIA.

OKpyTJsTh YuCIa.

BhINoAHATE NPUKUIIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OIICHKY 3HAUYECHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpumeHsATh  TPU3HAKK  JCIUMOCTH, PAa3JIOXKEHHE HA  MHOXKHUTEIHU
HATypaJTbHBIX YUCE.

Pemiate mpakTUKO-OpHUEHTHPOBAHHBIE 3a]]a4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPHPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepurarna.

Haxonuth 3HaueHnss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

Boimonnsate  mpeoOpa3oBaHUs — LENOTO  BBIPAXKEHHS B~ MHOTOWIEH
MPUBEJECHUEM NTOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINonHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIOYJIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaIpaTa Pa3HOCTH.

OcylIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU  CJIaraéMsblX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.



[TpumensaTs npeoOpa3zoBaHUs] MHOTOUJICHOB ISl PEIIEHHUS PA3IUYHBIX 337a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATILHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IOKa3aTEISAMH IS
IpeoOpa30BaHuUs BbIPAXKECHUIL.

YpaBHeHUS U HEPABEHCTBA

Pemars sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsiTs, ABiseTcs
JIM YACJIO KOPHEM YPaBHEHUH.

ITpumeHATh rpaduuecKre METObI IPU PELLICHUH JIUHEWHBIX YPABHEHUM U X
CUCTEM.

[Ton6upate mnpuMepbl Map 4YHUCEN, SBISIOMIMUXCS PEIICHUEM JMHEHHOTO
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJAMHATHOW IUIOCKOCTU TpaUK JIMHEHMHOIO YpaBHEHHUS C
IBYMsI INEPEMEHHBIMH, MOJIb3YACh TIpaUKOM, NPUBOAUTH MPUMEpPHI PELICHUS
YpaBHEHUS.

Pewmate cucTemsl IByX JMHEHHBIX YPABHEHUI C ABYMS IEPEMEHHBIMU, B TOM
yuciie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPAaBHEHUN 110 YCJIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I1OJy4EHHBIN PE3yIbTarT.

DOyHKIUN

N300paxaTh Ha KOOPAMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/1laHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, NHTEPBAJIbI, 3aIIUChIBATh YMCIIOBBIE IPOMEKYTKN HA
areOpanvyeckoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu JTUHEHHBIX QyHKIMN. CTpoUTh rpaduk GyHKIUH Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENBHOCTbD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKIIUYU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUS M aHAIW3a HMHPOpMAaIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCHUMOCTEN.

K xoniy oOyuenus B 8 kiacce OOyYarOnIuiicss MONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BbIYHCICHUSA

Hcnonb30BaTh HayaJIbHBIC IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCesl ISl CPABHEHUS, OKPYTJIEHUsI U BBIUMCIEHUN, N1300paXkaTh AEMCTBUTEIbHbBIE
YUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSAMOU.



[IpumeHnsaTe TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHH, WCIIOJB3YSl MPHU HEOOXOIUMOCTH KAIBKYJSITOP, BBIMOJIHSTH
npeo0pa3oBaHus BBIPAKECHUN, COJEPKAIUX KBAAPATHBIE KOPHHU, HWCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OONBIIMX M MajiblX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneHeit uncna 10.

Anredpanyeckue BbIpaKeHUs

[IpyMEHATP TOHATHE CTENEHUW C LENbIM ITOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BbITIONHATE TOXJECTBEHHbIE MPEOOpPa30BAHMS PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U aNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeodpa3oBaHus BHIPAXKEHUM JIs pEICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHelHbIe, KBaIpAaTHBIE YPABHEHUS WU PAllMOHAJIbHBIC YPAaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAWTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPABHCHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaduuecKuX NpecTaBlieHuid (yCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUW DPEILICHHS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajaduu K €& anreOpanyecKou
MOZENIN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBbl YpPaBHEHU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJTYUYEHHBIN PE3YJIbTaT.

[IpuMEHATP CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpa@uuecKyr0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUH

[ToHnmMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBHBIE TIOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYCHUS), OMPENENATh 3HAYCHUE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTAPHBIX PYHKINUN BUA:

y =kix,y =x2, y = x3,y = x|, y = VX, OIHICBIBaTb CBOHCTBA YHCIOBOI
byHKMn 10 €€ rpaduKy.

K xoniy oOyuenus B 9 kiacce oOydYarOmIuiicss TMONYYHUT CIICTYIONTHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucnaa v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHAIIbHBIC YUCJIA.



BremonasaTe  apudmMernueckne JACUCTBUS € palMOHAIBHBIMH — YHCIIAMH,
coyerass YCTHbIE M TIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYWCICHUA C
VppalHOHATbHBIMHA YUCIAMH.

HaxoauTe 3Ha4YeHUsT CTENEHEW C MEJbIMH TOKa3aTeasiIMA U KOPHEH,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKEHHI.

OKpyrJisiTh  IEUCTBUTENBHBIC YHCJIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pewaty JMHENHBIE WM KBaApATHBIE YPABHEHUS, YPAaBHEHHUs, CBOASLIMECA K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHUS.

Pemate cuctemMbl NByX JMHEWHBIX YPABHEHUW C JIBYMS NEPEMEHHBIMH W
CHCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHECHHE HE SIBJSCTCS JTUHECUHBIM.

PemaTe TekcTOBBIE 3ajayu ainreOpauvyeckuM CHocOoOOM C  MOMOIIBIO
COCTaBJICHHS YPaBHEHUS WA CUCTEMBI IByX YPAaBHEHUI C IABYyMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX NpecTaBlIeHni (YCTaHaBIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPaBHEHUW DPEILICHHS, €CIU UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpPaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pPEILICHUE HEPABEHCTB HA YHUCIIOBOW NPSIMOM, 3alMCBIBATh PEUICHUE C MOMOULIBIO
CHMBOJIOB.

Pemlatb  cucTeMBbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKIUN

Pacno3naBate (yHKIIMM W3ydeHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacrnosoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpauKoB (PYHKIMH BUOA: y = kx, y
=kx+b y=kixy=ax2+bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

CtpouTh U HM300pa)kaTh CXEeMATHUYECKU TPaPUKU KBaJAPATHUHBIX (PYHKIIMA,
OTHCHIBATh CBOWCTBA KBaAPATUUHBIX (DYHKIUH MO UX rpaduxam.

Pacrnio3HaBaTh KBagpaTHUHYO QYHKIHIO 1O (opMyJie, MPUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX (PYHKUIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe N0C1€10BATEIHLHOCTH H MPOrpeccuu

PacroznaBath apuMeTHYECKYyI0 M T€OMETPHUYECKYI0 MPOTPECCHH IPH
pa3HbIX Croco0ax 3aJaHus.



BoInonHAT,  BBIYMCIEHUS C  HCIOJb30BaHHEM (QOpMylT nN-ro 4jeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N YJIECHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMH HAa KOOPAMHATHOM
IJIOCKOCTH.

Pemare 3amauu, CBS3aHHBIE C YHMCIOBBIMHU IIOCJIEAOBATEIBHOCTAMHU, B TOM
qHClie 3a7]aud U3 peajbHON )KU3HH (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBoyacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMepa31eJi0B M TEMIIPOTPAMMBbI (undposbie)
Bcero KonTpoabHbiepadoThI
o0pa3oBaTejibHbIEpPeCypPChI
but6mmoreka [IOK
1 Yucna u BeIYHUCICHUS. PalinoHaIbHEBIE YHCIIa 20 hitps://m.cdsoo.ru/ 7415690
but6mmoreka [IOK
2 An 2 1
reOpaecKie BhPIKCHIA 3 https://m.edso00.ru/7f415b90
bubnunorexa [IOK
2 1
3 ¥ PaBHEHHS H HEPABEHCTBA 0 https://m.eds00.ru/7f415b90
bubnunorexa [IOK
4 Koopywratet n rpagpuii. Pymiiun 25 ! https://m.edsoo.ru/7f415b90
bubnunorexa [IOK
5 IT 600 5 1
OBTOPCHHE 1 ODODIICHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5




8 KUIACC

Koun4yecrBouyacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMepa31ei0OB M TEMIIPOTPAMMBbI (undposbie)

Bcero KonTpoabHbIepadoThI
o0pa3oBaTebHbIepecypChI
but6moreka [IOK

1 Yucna v Beruncnenus. KBaapatabie KOpHU 15 hitps://m.cdsoo.rw/7f417af8
) Yucna u BeruncieHus. CTENeHb ¢ HeIbIM 7 bubnuorexa [{OK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUEBBIPAKEHHS. 5 1 bubmuoteka [JOK
KBanpaTHeiTpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKUeBBIPAKEHHS. 15 1 bu6nuorexa [IOK
Anrebpanueckasipoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBajgpaTHbIe 15 1 bu6muoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
6 % .C i 13
paBHeHUs U HepaBeHCTBA. CUCTEMBI ypaBHEHU I https://m.cdsoo.rw/76417af8
but6mmoreka [IOK
7 % .H 12 1
paBHeHus U HepaBeHCcTBa. HepaBeHcTBa https://m.cdsoo.rw/76417af8
but6mmoreka [IOK
) .
8 YHKUHH. OCHOBHBICTIOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9
yHKunH. HHCIOBbIEyHKIIHH https://m.edsoo.ru/7t417af8
bubnunorexa [IOK
10 I1 6006 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edsoo.ru/7t417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 >




9 KUIIACC

N Kosn4yecTBoyacos DJIeKTPOHHbIE
- HaumeHoBaHMepa31eJI0OB M TEMIIPOTPAMMBbI (undposbie)
n/n Bcero KoHTPOoJbHLIEPAGOTHI
o0pa3oBaTejibHbIEpPeCyPChI
. but6moreka [IOK
1 Yucna u BeruncieHus. JleicTBUTENbHBIC YHCIa 9
https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 bu6muoreka [IOK
MepEeMEHHON https://m.edsoo.ru/7f419d08
bubnunorexa [IOK
3 v .C 7 14 1
paBHEHMS U HepaBeHCTBA. CHCTeMBbl ypaBHEHUI hitps://m.cdsoo.rw/7#419d08
but6mmoreka [IOK
4 v .H 16 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.rw/7#419d08
but6mmoreka [IOK
o 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
6 q 15 1
HCTOBRICHIOCIICOBATEILHOCTH https://m.edsoo0.ru/7f419d08
7 [ToBTOpeHmE, 06001IeHNE, CHCTEeMAaTH3 a3 HAHHIA 18 1 E;Ifsj?/ljr(r):::;sigrou}if4l9 108
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
o/ Temaypoka

1 [TonsiTHEpanMoHaTLHOrOYMCIA

2 Apudmernueckre ISHCTBHS ¢ PallMOHATBHBIMH YHCIaMU

3 Apudmernueckue IeUCTBUS C palIMOHATLHBIMU YHCIIAMH

4 Apudmernueckre IeHCTBHS ¢ pallMOHATBHBIMH YHCIaMU

5 Apudmernueckue IeUCTBUS C palIMOHATLHBIMU YHCIIAMH

6 ApudmeTrndeckne IeHCTBUS C pallMOHATBLHBIMU YHCIIAMU

7 CpaBHeHuMe, yops10YMBaHUEPAIMOHAIbHBIX YU CETT

8 CpaBHeHue, ynopsa0uyuBaHUEPaLOHAIBHBIXYHCEN

9 CpaBHeHue, ynops04yuBaHUEPaLOHAIBHBIX YU CEN

10 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PEATbHON MPAKTUKH

11 Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH, MTPOLIEHTHI U3 PEATbHOMN MPAKTUKH

12 Pemenre ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 pealibHON NpakTukh. [IpakTrueckas
paborta no Teme «Pemenue 3anau».

13 Perienne OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEaTbHOMN MPaKTHKH

14 [Ipu3Haku 1eIMMOCTH, Pa3IOKEHUSI HA MHOKUTENIW HATYPAJIbHBIX YUCET

15 [Ipu3Haku nenMMocCTH, pa3ioKeHUs] HA MHOXKUTEIN HATypaIbHbIX YUCE

16 Peanbubie 3aBucumocTti. [IpsiMast 1 0OpaTHast MPOMOPIHMOHATEHOCTH. J[MarHOCTHYECKOE
TECTUPOBAHUE.

17 Peanbnbie 3aBucumocT. [Ipsimas u o6paTHasi MpONOPIMOHATBLHOCTH

18 Peanpubie 3aBucuMocT. [Ipsimast u oOpaTHast MPOMOPIIMOHATHFHOCTH

19 Peanbnbie 3aBucumMocT. [Ipsimas u o6paTHasi MpONOPIMOHATBLHOCTH

20 KonTponpHas padota no Teme "Parmonansueie yncna'

21 BykBeHHBIEBBIpaKEHUS

22 [Tepemennsble. JlomycTUMBbIE 3HAUEHUS IEPEMEHHBIX

23 ®opmybl

24 DopmyJibl

’5 [Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, paCKPhITHE CKOOOK U MPHUBEACHUE MTOT00HBIX
cllaraeMbIX

%6 [IpeoOpaszoBanrie OyKBEHHBIX BRIPAKEHHM, PACKPBITHE CKOOOK M MPUBEICHHUE ITOJOOHBIX
cllaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, pACKPHITHE CKOOOK U MIPUBEACHHE TTOI00HBIX

27 cmaraembix. [Ipaktuyeckas pabora mo teme «IIpeoOpa3zoBanue OyKBEHHBIX

BBIPAKCHUI.




ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U MPUBEACHUE MTOA0OHBIX

28
cliaraeMbIX

29 CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIEM.

30 CreneHb ¢ HATypAJIbHBIM MOKA3aTEIIEM.

31 CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIIEM.

32 CreneHb ¢ HATypAJIbHBIM MOKA3aTEIIEM.

33 CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIIEM.

34 CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM

35 CBoiicTBa CTETICHU C HATYpaJIbHBIM MOKa3aTeneM. [IpakTuueckas padora mo reme
«CTeneHb ¢ HaTypaJlbHBIM I10Ka3aTesIeM U €€ CBOICTBAY.

36 CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM

37 MHorouneHsl

38 MHorouneHsl

39 CroxeHune, BBIYUTaHUE, YMHOKEHUEMHOTOUJIEHOB

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUEMHOTOUJICHOB

41 CroxeHune, BBIYUTaHUE, YMHOKEHUEMHOTOYJIEHOB

42 CnoxxeHue, BBIYUTAHUE, YMHOKEHUEMHOTOUJIEHOB

43 DopMYJIBICOKPAIIIEHHOTOYMHOKEHUS

44 @opMyIBICOKPALIEHHOTOYMHOKEHUS

45 DopMYJIBICOKPAIIIEHHOTOYMHOKEHUS

46 dopmybicokpaméHHOroyMHOXKeHH. [IpakTnyeckas padora nmo reme «PopmyIibl
COKPAILEHHOTO YMHOXEHUS.

47 DopMyJIBICOKPALLIEHHOTOYMHOKEHUS

48 Pa3noxeHneMHOrouIeHOBHAMHOXKHUTENH

49 PaznoxeHneMHOrouIeHOBHAMHOXKHUTENH

50 Pa3noxeHneMHOrousIeHOBHAMHOXKHUTENH

51 PaznoxeHneMHOroueHOBHaMHOKHUTETN

52 Kontponbhas padota nmo teme "Anredpandeckue BoIpaxeHus"

53 VYpaBHeH#He, TpaBuiia MPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHHIA

54 JIuHeliHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, PEIICHUE JTUHEHHBIX YPaBHEHUI

55 JInHeliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, PEILICHUE JIMHEUHBIX YPaBHEHUN

56 JIuHeliHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, PENICHUE TUHEHUHBIX YPaBHEHUH.
[IpakTueckas pabota no Teme «JInHeHOE ypaBHEHHE C OTHOM MepEeMEHHOW.

57 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH

58 Pemenue 3anay ¢ mOMOLIBIO0 ypaBHEHUI

59 Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH

60 Pemenue 3aau ¢ nomouisio ypaBaeHui. [Ipaktuueckas padora no teme «Pemenue

3a/1a4 C IIOMOLIBIO YPaBHEHUI.




61 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk

62 JluHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU U €r0 rpaduK

63 CucreMa IByX JUHEWHBIX YPaBHEHUH C IBYMsS IEPEMEHHBIMHU

64 Cucrema 1ByX JIMHEHHBIX YPaBHEHUM C IBYyMs IEPEMEHHBIMU

65 CucreMa IByX JUHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU

66 Cucrema JIByX JIMHEHHBIX YPAaBHEHHM C IBYMsI IEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHUM

68 Pemenue cuctem ypaBuenwuil. [Ipaktuueckas pabora no reme «Perienue cuctem
YPaBHEHUI.

69 Pewrenne cucrem ypaBHeHU!

70 Pemienue cucrem ypaBHeHUM

71 Pewrenne cucrem ypaBHeHU!

72 KonTpomnpHas padota o Teme "JIuHeliHbIe ypaBHEHHS "

73 KoopaunararoukuHanpsaMoit

74 UucnoBbIETPOMEKYTKH

75 UuCnoBBIETPOMEIKYTKU

76 Paccrosinue Mexay IByMsi TOUKaMH KOOPAMHATHOMN MPSMOM

77 PaccrosiHne Mexx 1y 1ByMsI TOYKaMH KOOPAUHATHOU NPSMOU

78 [IpsmoyronbHas cucTeMa KOOpJIMHAT Ha TIIOCKOCTH

79 [IpsmoyronbHas cucTeMa KOOPIAUHAT Ha TIIOCKOCTH

80 [TpumeprirpadukoB, 3agaHHBIXPOpMyITaMu

81 [TpumepsirpadukoB, 3a1aHHBIXHOPMYTaMU

82 [TpumeprirpadukoB, 3agaHHBIXPOpMyITaMu

83 [TpumepsirpadukoB, 3a1aHHBIXHOPMYTaMU

84 Urenue rpaduKoB peasibHBIX 3aBUCHMOCTEH

25 Yrenue rpaukoB peasibHbIX 3aBUCUMOCTEl. [IpakTrueckas paboTa mo teme
«ITocTpoenue u yreHue rpaduKoBy.

86 [MonsTHepyHKIIH

87 I'padukpyHkmu

88 CpoiicTBadyHKIINIH

89 CaoiicTBadyHKIMH

90 KonTpomnbHas paboTa B paMKax MpOMEXKYTOUHOU aTTECTAIH

91 JluneitasspyHKms

92 Jluneitnas pyHKUIUS

93 [ToctpoenuerpadukannHenHONPYHKIIH

94 [Toctpoenue rpaduka TuHEHHON HYyHKIUU

95 I'padukpysnkumm y =[x|




96

I'padbukdpysknmm y =[x|

97 Kontponbras padota o teme "Koopaunate! u rpaduku. OyHkmmn"

98 [ToBTOpEHNME OCHOBHBIX MOHIATHI M METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHUu|
99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 00001IIeHne 3HaHUH
100 [ToBTOpEHME OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHUu|
101 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 00001IeHre 3HaHUH
102 [ToBTOpEHNME OCHOBHBIX MOHIATHI M METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHUu|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne
Temaypoka
n/n

1 KBanpaTHbIikopeHbU3YHCIIA

2 [TonsTHEOOMpPPAIIIOHATHHOMYHCIIS

3 JlecaTUUHBIETTPUOINKEHUSIUPPALIMOHATBHBIX YN CEI

4 JlecaTUYHBICTIPUOTNKCHUSIHP PAITMOHATTBHBIX U CEIT

5 JeicTBUTEIbHBICUNCIIA

6 CpaBHEHHENCHCTBUTEIHHBIXYUCE

7 CpaBHEHHEACHCTBUTENBHBIXUHCEI

8 ApudmMeTnuecKUiKBaIpaTHHINKOPEHb

9 YpaBHeHueBUIA X* = a

10 CBoiicTBaapu(hMeTHUECKUXKBAIPATHBIXKOPHEH

11 CaoiicTBaapr(pMeTHUECKUXKBAIPATHBIXKOPHEH

12 [Ipeobpa3oBaHue YHCIOBBIX BBIPAXKEHU, COJIEPKALINX KBaIpaTHbIE KOPHHU.
JlnarHocTUuecKoe TeCTUPOBAHUE

13 [IpeoOpa3oBaHKe YHCIOBBIX BRIPAXKEHUMN, COJIEPKAINX KBaIPATHBIE KOPHU

14 [TpeoOpazoBaHue YNCTOBBIX BRIPAKECHHM, COAEPKAIINX KBaIpaTHBIE KOPHU

15 [IpeoOpa3oBaHKe YHCIOBBIX BRIPAXKEHUN, COJIEPKAIINX KBaIPATHBIE KOPHU

16 CrteneHsn ¢ LeJILIMIIOKa3aTeIeM
CrangaprtHas 3anuck uncia. Pasmepbl 00beKTOB OKpYIKaIOMIero Mupa (ot

17 AJIIEMEHTAPHBIX YACTHII 0 KOCMUYECKUX 00BEKTOB), UTUTEILHOCTD MTPOIIECCOB B
OKpY’KarolleM MUpe

18 CBoiicTBa CTETIEHH C LI€JIBIM MTOKa3aTelIeM

19 CBoliCcTBa CTENEHHU C LIEJIBIM NTOKA3aTeNIeM

20 CBoiicTBa CTENEHH C LI€JIBIM MTOKa3aTelIeM

21 CBoliCcTBa CTENEHU C LIEJIBIM NTOKA3aTelIeM

22 CBoiicTBa CTETIEHH C LI€JIBIM MTOKa3aTelIeM

23 KBagpatHeIATpEXUIEH

24 KBagpatHbIUTpEXUIEH

25 Paznoxkenune kBapaTHOrO TpEXUIEHA HA MHOKHUTEIN

26 PasnosxeHne KBagpaTHOro TPEXUICHA HA MHOKUTEIIN

27 Kontponbras padota o temam "KBaapatueie kopau. Crenenu. KBaapaTHeriitpexwieH"

28 AnreOpanueckasapoob

29 JlommycTrMble 3HaYeHUsI IEPEMEHHBIX, BXOISIINX B alreOpandeckue BhIpakeHUs

30 JlommycTrMble 3HaYeHUsI IEPEMEHHBIX, BXOISIINX B alreOpandeckue BhIpakKeHUs

31 OcHOBHOE CBOMCTBO ayrebpandeckon qpoou




32 Coxpamienuepodeit

33 Coxkpamenuenpooei

34 Coxkpamenuenpooei

35 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE U JICJICHUE alreOpandeckux apooeit

36 CrnoxxeHue, BRIYUTAHUE, YMHOKCHHE U JICTICHUE aJreOpandecKux apooei

37 CrnoxeHue, BBIYMTAaHUE, YMHOKCHHE U JICJICHUE alreOpandeckux apooeit

38 CrnoxxeHue, BRIYUTAHNUE, YMHOKCHHE U JISJICHUE aJIreOpandecKux apooei

39 [IpeoOpazoBaHue BhIpaXEHHH, COEPKAIIUX anreOpandeckue apoou

BAaHHE BBIPAXKEHUH, COJIEPIKAILUX Al NYECKHEe Ipodu

40 IIpeoOpa3oBanue AKEHUH, comepiKa anreOpandeckue apoo

41 ITpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX anredpandeckue 1poou

42 KontponbHas padota o teme "Anredpandeckast Apoos"

43 KBanpaTtHoe ypaBHEHUE

44 HenonHoe kBapaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHoe ypaBHEHUE

46 dopmyiia KOpHEH KBAIPaTHOTO YPABHEHUS

47 dopmyiia KOpHEH KBAIPaTHOTO YPAaBHEHUS

48 ®opMyia KOpHEH KBapPATHOTO YPaBHEHUs

49 Teopema Buera

50 Teopema Buera

51 Pemienue ypaBHeHM, CBOAAIIMXCS K KBAPaTHBIM

52 Pemrenne ypaBHeHUH, CBOAAIIMXCS K KBaJAPATHBIM

53 [Ipocreitmme npoOHO-palOHATLHBICYPABHEHHSI

54 [Tpocreiime ApoOHO-pallnOHATbHBICYPABHEHUS

55 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBaAPATHBIX YPaBHEHUH

56 PerreHne TEKCTOBBIX 33714 C IOMOILBIO KBAJPATHBIX YPAaBHEHUU

57 Kontponbnas padota o teme "KBanpaTHsie ypaBHeHUS "

58 JluneliHOe ypaBHEHHE C JBYMS IEPEMEHHBIMH, €0 rpaduK, MIpUMEpPhl peIeHHs
YpaBHEHHUH B LIEJIBIX YUCIAX

59 JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH, €0 rpa(uK, MpUMEpbI peIeHHs
YPaBHEHUH B LIEJBIX YUCIIAX

60 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMHU, €ro TpaduK, MPUMEPHI PEeIIeHUs
YpPaBHEHUH B LIEJIBIX YUCIAX

61 Pemrenne cucreM AByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

62 Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMU

63 Pemrenne cucreM AByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

64 IIpuMepsl pelIeHns: CUCTEM HEIIMHENHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU

65 [Ipumepsl penieHrsi CUCTEM HEIMHEHWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU

66 I'paduueckas MHTEpIIpETALUs YPABHEHUS C IBYMS IEPEMEHHBIMH U CHCTEM JIMHEHHBIX




YPaBHEHUH C JBYyMS IEPEMEHHBIMU

I'padmyeckas nHTEpHpeTalvs ypaBHEHUS C ABYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX

67 YPaBHEHUH € ABYMs IEPEMEHHBIMU

68 Penienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM

69 Pemiennie TeKCTOBBIX 3a7ja4 ¢ IOMOIIIbIO CUCTEM ypaBHEHUN

70 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucnoBbie HEPABEHCTBA M MX CBOMCTBA

73 HepaBeHcTBO ¢ 0HOMNIEpEMEHHON

74 JIuHeliHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX PEIICHUE

75 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX PEIICHUE

76 JIuHeliHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX PEIICHUE

77 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX peLIeHNE

78 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pELIeHNE

79 CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE

80 N300pakeHne pereHns JMHEHHOro HEpPaBEHCTBA U MX CHCTEM Ha YHCIOBOM MPsIMOI

81 N3o0pakeHue peneHrs JHHEHHOTO HEPaBEHCTBA M UX CUCTEM Ha YHCIIOBOM MPSMOit

82 KonrponsHas padora no temam "HepaBenctBa. CuctemblypaBHeHUI"

83 [TonsTuepyHkIMU

84 OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HAUCHUH (PyHKITHH

85 Crioco0bl 3amanust GyHKITAN

86 I'padux pyHkunu

87 CaoiicTBa GyHKIIMH, UX OTOOpakeHHE Ha Tpaduke

88 YreHue 1 NOCTpoeHUe TpapuKoB (QyHKIHHA

89 [Tpumepst rpadukoB PyHKIUH, OTpAXKAIOUTUX PeaTbHBIE MPOIECChHI

90 KonTtponpHast pabota B paMKax MpoMEXyTOYHOH aTTeCTaIlH

91 OyHKIUH, OMHUCHIBAIONIUE MPSIMYIO U 00paTHYIO MPONOPLUOHAIBHbIE 3aBUCUMOCTH, UX
rpaduxu

92 l'unep6ona

93 I'unepOona

94 I'padukpynkumn y = x>

95 I'padukdysnknmm y = x>

96 OyHKIMH vy =x%, y =x3, y = VX, y = |x|; rpaduueckoe pernienue ypaBHEeHU! U CUCTEM
ypaBHEHUU

97 OyHKIMH vy =x2,y =x, y = VX, y = [X|; Tpaduueckoe penieHue ypaBHEHUH 1 CUCTEM
YpaBHEHUU

98 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB KypcOB 7 U 8 KJlaccoB, 0000IIeHNEe 3HAHUHT

99 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METOJIOB KypcoB 7 U 8 KilaccoB, 000011IeHNEe 3HaHUI




100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KYpcoB 7 M 8 KJ1accoB, 0000IIeHNe 3HAHUN

101 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOZIOB KypCcOB 7 U 8 KJ1accoB, 0000IIeHIE 3HAHUN

102 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOZIOB KypCcOB 7 U 8 Ki1accoB, 0000IIICHIE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Ne
Temaypoxka
n/n

| PanmonaneHble yncna, uppaoHaabHble YKCia, KOHEYHbIe U OECKOHEUYHbIE 1eCATUYHbIC
npodu

) MHO0KeCTBO IEHCTBUTENBHBIX YUCEIT; CHCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIE
JeCATUYHbIE Tpodu

3 B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEUCTBUTENBHBIX YUCEI U
MHOECTBOM TOYEK KOOPAMHATHOU NPAMON

4 CpaBHEHHE TEUCTBUTEIBHBIX YHCEII, apU(PMETHIECKHUE ICUCTBHS C ICHCTBUTEIHHBIMU
YUCIIAMU

5 [TpubnmxEHHOE 3HAYCHNUE BEIIMYUHBI, TOUHOCTH MPHOIMKESHHS

6 OkpyrieHue yucen

7 Oxkpyrienue yucen

8 [Ipukuka u orieHKa pe3yIbTaTOB BHIYUCICHHUI

9 IIpuknaka 1 OLIEHKA Pe3yJIbTATOB BBIYUCIICHUI

10 Jluneitnoe ypaBHeHue. Penienue ypaBHeHUM, CBOIAIIUXCS K TUHEUHBIM

1 JIuneliHoe ypaBHeHME. Pelienre ypaBHeHUN, CBOIALIUXCS K TMHEHHBIM
JlnarnocTuyeckoe TeCTUPOBaHUE

12 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIINXCS K KBaIpaTHBIM

13 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIUXCSA K KBaAPATHBIM

14 bukBanpaTHbie ypaBHEHUs

15 bukBagpaTHbie ypaBHEHHUS

16 IIpuMepsl perieHus: ypaBHEHUN TPEThE U YETBEPTOM CTEIICHEN PA3JIOKEHUEM Ha
MHOXUTEIN

17 [Tpumepsl perieHrst ypaBHEHUM TPEThEH U YETBEPTOM CTETIEHEN PA3JIOKEHUEM Ha
MHOXUTEIN

18 Pemenue npoOHO-pannoHaIbHBIXYpPaBHEHUT

19 Pemenue npoOHO-paiOHAIEHBIXYPaBHEHUH

20 Pemenne TeKCTOBBIX 3a71a4 alreOpandecKuM METOJIOM

21 Pemmenne TeKCTOBBIX 33729 aNreOpandecKuM METOIOM

22 Pemenne TeKCTOBBIX 3a7a4 alreOpandecKuM METOI0M

23 KonrponsHas pabota o Teme "YpaBHEHUs ¢ OJTHON IepeMeHHOM"

24 VYpaBHeHHE ¢ AByMS TIEPEMEHHBIMU U €T0 TpaduK

25 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk

26 CucreMa ByX JUHEUHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU U €€ PEIICHUE

27 Cucrema 1ByX JIJMHEHHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU U €€ pEILICHUE




28

Cucrema 1ByX JIJMHEHHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU U €€ pEILICHUE

29 CucreMa IByX JUHEUHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU U €€ PEIlICHUE

30 Pemenue cucrem AByX ypaBHEHUI, OJTHO U3 KOTOPBIX JIMHEWHOE, & IPYroe — BTOPOU
CTETeHU

31 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX JIMHEWHOE, & APYroe — BTOPOU
CTETIEHU

1 Pemenue cucrem AByX ypaBHEHUI, OJTHO U3 KOTOPBIX JIMHEWHOE, & IPYroe — BTOPOU
CTETIeHU

1 Pemenue cucrem AByX ypaBHEHUI, OJTHO U3 KOTOPBIX JIMHEWHOE, & IPYroe — BTOPOU
CTETIeHU

34 I'paduueckas HHTEpIIPETALUS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH

35 Pemenne TekCTOBBIX 3a1a4 aNreOpandeckuM Crocooom

36 Pemienue TeKCTOBBIX 3aj]au alreOpandeckuM criocoOom

37 Kontponbnas padota o teme "Cuctemsl ypaBHEHUR"

38 YucnoBble HEPABEHCTBA U UX CBOMCTBA

39 UucnoBble HEPABEHCTBA M MX CBOMCTBA

40 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX PEIICHUE

41 JIuHeliHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM U UX PEIICHUE

42 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX PEIICHUE

43 CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE

44 CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE

45 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pELIeHNE

46 KBanpaTHbie HepaBeHCTBA U UX PEIICHUE

47 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

48 KBanpatHbie HepaBeHCTBA U UX PEIICHUE

49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

50 KBanpaTHbie HepaBeHCTBA U UX PEIICHUE

51 I'paduueckas HHTEpIIpETALIUS HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMH

52 I'padmyeckas nHTEpIpeTalLs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMU

53 KonrponsHas padora no teme "Hepasencrna"

54 Ksanparnunas gynkius, e€ rpadux u CBOMCTBa

55 KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBOicTBa

56 Ksanparnunas gynkius, e€ rpadux u CBOMCTBa

57 [TapaGomna, KoopAUHATHI BEPIIUHBI TapabOoIIbl, 0Ch CAMMETPHH Tapa0doIIbl

58 [Tapabo:a, KOOpAUHATHI BEPIIMHBI TAPA0O0IIbI, OCh CHMMETPHH MapaboIbl

59 [TapaGomna, KoOpAUHATHI BEPIIUHBI TapabOoIIbl, 0OCh CAMMETPHH Tapa0doIIbl

60 [Tapabo:a, KOOpAUHATHI BEPIIMHBI TAPA00IIbI, OCh CHMMETPHH MapaboIbl

61 [TapaGomna, KoopAUHATHI BEPIIUHBI TapabOoIIbl, 0Ch CAMMETPHH Tapa0doIIbl




62 [Tapabo:a, KOOpAUHATHI BEPIIMHBI TAPA00IIbI, OCh CHMMETPHH MapadoIbl

63 I'paduxudynkmuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x]

64 I'paduxudynkmuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x]

65 I'papuxudynkuunit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

66 I'paduxudynkmuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x]

67 I'papuxudynkuunit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

68 I'paduxudynkmuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x]

69 KonrponsHas padora no teme "®@yHkimn"

70 TToHsaTue YUCIOBOM ITOCIIENOBATEILHOCTH

71 3amaHue mocae10BaTeIbHOCTH PEKYPPEHTHOH GpopmMyIioif u ¢popMysoi n-ro yieHa

72 Apudmernueckas ¥ TEOMETPUICCKASTIPOTPECCUN

73 Apudmernueckas ¥ reOMETPUIECKAIIIPOrPECCHU

74 dopMyIIbl N-TO YeHa apUPMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4JICHOB

75 dopMyIIbl N-TO YaeHa apuPMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4WICHOB

76 ®opmyIibl N-ro 4ieHa apu(pMEeTHIECKON U TEOMETPHUECKON MPOTPECCUil, CyMMBI NEPBBIX
N 4JICHOB

77 dopMyIIbI N-TO YeHa apUPMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4WICHOB

73 dopMyIIbl N-TO YaeHa apuPMETUIECKON U TEOMETPUIECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4WICHOB

79 N300pakeHne wWieHOB apu(PMETHIECKON U TEOMETPHUECKON POrpeccuii TOUKaMu Ha
KOOPAMHATHOM IIOCKOCTH

20 N3o0pakenue wieHOB apuMEeTUIECKOW U TEOMETPUUYECKON MTPOTrPECCHil TOUKaMH Ha
KOOPJAUHATHOM MIIOCKOCTH

81 JIMHEWHBIN U YKCIIOHEHIIUATIBLHBIPOCT

82 Cn0KHBIETIPOLIEHTHI

83 CI1OXHBIETTPOLEHTBI

84 KonTponpHas padota o Teme "UucnoBbIe MOCIEI0BATEILHOCTH"

25 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIINS 3HAHWH. 3aMich, CpaBHEHHUE, ICHCTBUS C
JNEUCTBUTEIbHBIMU YMCIIAMH, YUCIIOBASI IPAMast

26 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3alus 3HaHUW. [IpOIIeHThI, OTHOILIIEHUS,
MPONOPLUHU

%7 [ToBTOpenue, 06061meHne 1 cucTemaTi3anus 3HaHui. OkpyriieHue, npudInKeHue,
OLIEHKA

28 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HaHWH. Pelienne TeKCTOBBIX 3a/1a4
apudmeTnyecKkuM crnocodom

89 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMs 3HaHU . Perienne TeKCToBBIX 3a1a4




apu(pMETHYECKUM CIIOCOOOM

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHH.

Penrenue TeKCTOBEIX 3amau

90
apu(pMETHYECKUM CIIOCOOOM

91 [ToBTOpeHue, 0600IIeHNe U cucTeMaTu3amus 3Hanni. [IpeodbpasoBanue anredpandeckKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHUS

» [ToBTOpeHme, 06001eHNe U cucTeMaTu3anus 3Hanuii. [IpeodbpazoBanue anredbpandeckux
BBIPKEHUH, TOMYCTUMBIC 3HAYCHHS

93 [ToBTOpeHme, 0600IIeHNe U cucTeMaTu3amus 3Hanni. [IpeodbpasoBanue anredpandeckux
BBIPKEHUH, TOMYCTUMBIC 3HAYCHHS

94 [ToBTOpeHme, 0600IIeHNe U cucTeMaTu3anus 3Hanni. [IpeodbpasoBanue anredpandeckKux
BBIPXKEHUH, TOMMYCTUMbIE 3HAYCHUS

95 [ToBTOpEeHMEe, 06001IEeHNE U cucTeMaTH3alus 3HaHui. OYHKIUU: TIOCTPOCHHE, CBOMCTBA
M3YyYEHHBIX (PYHKIHIA

96 [ToBTOpeHme, 0000IIeHNE U CUCTEMAaTH3aIMs 3HaHWH. DyHKIMK: TTOCTPOCHHE, CBOMCTBA
M3YyYEHHBIX (PYHKIHIA

97 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3aIMs 3HaHUH. DyHKIMK: TTOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (PyHKUINN

08 [ToBTOpEeHMEe, 06001IeHNE U cucTeMaTH3alus 3HaHu. DYHKIUU: TIOCTPOCHHE, CBOMCTBA
M3YyYEHHBIX (PYHKIHIA

99 [ToBTOpeHue, 0600IIeHNE U cUcTeMaTu3anus 3HaHu. ['padudeckoe permenne
YPaBHEHUN U UX CUCTEM

100 [ToBTOpenue, 0600IIeHNEe U cUcTeMaTu3anus 3HaHui. [ padudeckoe pemenne
YPaBHEHUU U UX CUCTEM

101 HToroBas KOHTpoOJbHAsA padoTa

102 O06001IeHrEe U cUCTEMaTH3alUI3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

l.

Anrebpa: 7-# kjacc: y4eOHMK il 001ieoOpa3oBaTeIbHBIX OpPraHU3aIuil/
A.l'. mep3nsk, B.b. Tlononckuit, M.C. Apuk. -M:Benrta-I'pad

Marematuka. AnreOpa: 7-i1 kiacc: 0a30BbIM YPOBEHb: y4eOHMK, 7 Kiacc/
Makapeiue FO.H., Munmgroxk H.I'., Hemkos K.W. u npyrue; moa pen.
TenmskoBckoro  C.A.,  AkmuoHepHoe  obmectBo  «M3marenbcTBO
«IIpocseieHue»

. Anrebpa, 8 xkmacc/ Mep3nsk A.l., Ilonskor B.M.; monm penakiuei

[Tomonsckoro B.E., OOmectBo ¢ OrpaHWYeHHONH OTBETCTBEHHOCTHIO
W3natensckuii 1ientp «BEHTAHA-I'PA®y»; AxkmuonepHoe 0011ecTBO
«3parensctBO «lIpocBemienne»

Anrebpa (B 2 uactax), 8 kimacc/ Yacte 1: Mopakosuu A.l'.; Yacte 2:
Mopakosuu A.I'. u apyrue, noa peaakuueit Mopakosuua A.I'., O61iecTBo ¢
orpanndeHHoi oTBeTcTBeHHOCTHI0 « MO MHEMO3MHA»

. Anrebpa (B 2 gactsx), 9 knacce/ Yacts 1: MopakoBuu A.T'., Cemenos I1.B.;

Yacte 2: Mopakosuu A.I'., Anekcangpoa A.JI., Mumyctuna T.H. u
npyrue; non penakuueit Mopnakosuya A.I'., OOmIecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3NHA»

Anrebpa, 9 wmacc/ Mepsnsak A.T'., Tlomonckuit B.b., SAxup M.C.; mon
penakuueit  Ilogomsckoro  B.E., OOmectBo ¢ orpaHu4eHHOMN
OTBETCTBEHHOCTBLIO N3narenbckuii LHEHTP «BEHTAHA-I'PA®y;
AxnnonepHoe obiectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

7.

Az2axaHos H.X., ModnunckulO.K. MateMaTuka: paiOHHbIE oMMIIHaAbl: 6-11
kiaccel. — M.: [IpocBemienue, 1990.

. Taspunosa T.[. 3anumarenbHas marematuka: 5-11 kimaccel. — Bonarorpan:
VYaurens, 2008.
Jlesumac I.I. HectangaptHeie 3agaun no matematuke. — M.: NJIEKCA,
2007.

10.Mepau C.C., [llepau b.C. CrpaHuLbl PYCCKOM HMCTOPUM Ha YpOKax

marematuku. — M.: [lenaroruxka-IIpecc, 1994.

11.Muyyaun /1.®. 3a crpanunamu yueOHuka anredpel. — M.: IIpocserienue,

2010.~



12.Modia Axc. Kak pewmats 3agauy? — M.: [Ipocsemienune, 1975,

13.Mpou3ssonos B.B. 3agauu Ha BeipocT. — M.: MPOC, 1995,

14.®apkos A.B. MaTemaTndecKkre OJIMMITHAIBI B IIKoe : 5- 11 kmaccel. — M. :
Aiipuc-IIpecc, 2005.

15.3Hyuknonedus nius nered. T. 11: Marematnka. — M.: ABanra-+, 2003.

16.Anrebpa — 8 kmacc: y4eOHUK I ydaluxcs 001eo0pa3oBaTeIbHbIX
yupexnenuit/ A.I'. Mepsnsak, B.b.Ilononckuit, M.C.fkup. — M.: Benrana —
I'pad, 2013.

17.Anrebpa — 8 kiacc: QUAAKTUYECKHE MAaTepUasbl: MOCOOHUE IS ydalluxcs
obmreoOpaszoBaTenbHbIX yupexaenuit/ A.I'. Mepsnak, B.b.Ilomonckui,
E.M.PabunoBuu, M.C.Sxup. — M.: Benrana — ['pad, 2017.

18.Anre6pa — 8 kmacc: meronudeckoe nocodbue/ E.B.byuko, A.I'. Mep3msik,
B.Bb.ITonouckwmit, M.C.Axup. — M.: Bearana — I'pad, 2018.

19.Anrebpa — 9 kmacc: y4eOHUK IS ydaluxcs 001eo0pa3oBaTeIbHbIX
yupexnaennit/ A.I'. Mepansk, B.b.ITomonckuit, M.C.SIkup. — M.: Benrana —
I'pad, 2019.

20.Anrebpa — 9 kiacc: TUIAKTUYECKHE MaTepUalibl: MOCOOME NI ydanuxcst
obmeobpaszoBarenbHbix  yupexaeauit/ A.I'. Mepsnsak, B.b.Ilomonckuit,
E.M.PabunoBuu, M.C.Sxup. — M.: Benrana — ['pad, 2020.

21.Anrebpa — 9 xmacc: merogudeckoe nocodue/ E.B.bynko, A.I'. Mep3msk,
B.Bb.ITonouckwmit, M.C.Axup. — M.: Bearana — I'pad, 2019.

22.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

http://www.mon.gov.ru — cadT MunuctepcTBa 00pa3zoBanus U Hayku PD;
http://vvvvw.edu.ru/ — dpeaepansubrii moptan «Poccuiickoe obpazoBanue»;
http://obrnadzor.gov.ru/ — ®enepanbhas ciryx0a 1mo Haa30py B chepe
o0Opa3oBaHUs U HAYKH;

www.fipi.ru — @enepanbHblid HHCTUTYT MEIarorHIeCKIX U3MEPEHUMA
(OUITN);

https://edsoo.ru/constructor/ — Korctpykrop pabounx mporpamMmm
http://ege.edu.ru/ — obunmansHbIN HHGOpPMaLIMOHHBIN TTopTan EI'D;

9. http://gia.edu.ru/ — opurmansueiii ”HPoOpMarMOHHBIHN opTan OI'D;
10.http://school-collection.edu.ru — enunas KouieKuus UGPOBBIX
11.00pa3oBaTeIbHBIX PECYPCOB;

X NN kR W=



12.http://eng.Iseptember.ru/ — uznarensckuit 1om «IlepBoe ceHTAOpPs»Y, U3AaHKE
13.«MaremaTukay;

14.resh.edu.ru — Poccuiickast 3neKTpoHHAS IIKOJIA;

15.http://www.prosv.ru — caiit uzgarenabctBa «IIpocBemenuey.






